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PELHEH3USA

HA MeTOAHYEeCKHE PEKOMEHIAIUH M0 BHINOJIHEHHIO JJA00PATOPHBIX U MPAKTHYECKUX
padoT mo odmeodpa3oBaTeNbHON AucHUILUINHE «Pu3uka» Ajs cnenuajasnoctu 07.02.01
APXHTEKTYpPa TEXHOJOTHYECKOT0 NMPOo(puJisi, pa3padoTaHHbIE MPeNoaaBaTeieM
I'BITIOY «lOxkHo-YpanbcKkuii rocyapcTBEeHHbI TEXHUYECKUH KOJIETA»
MenbkoBoii B.B.

JlaGopaTopHble W  TpPAaKTUYECKHE  3aHATHS  SBISAIOTCS  BAXKHBIM  DJIIEMEHTOM
o0meoOpa3oBaTenbHONl  OUCHMIUIMHBL. B mporecce  BBIMOJHEHHsS — J1a0OpaTOpHBIX |
MPaKTUYECKNX paboT oOywaromiecss CHCTEMAaTH3UPYIOT H  3aKPEIUIAIOT — IOJy4YCHHbBIE
TEOPETUYECKUE 3HAHUSA, pPA3BUBAIOT WHTEIUICKTyallbHbIe M TpOo(ecCHOHATbHBIE YMEHUS,
(OpMUPYIOT 3JIEMEHTHI KOMIETCHIIMM OyAyIIMX CrienuaincToB. JIabopaTopHbIE OMBITHI AT
BO3MOXXHOCTh OOYYalOIIUMCSl SKCIIEPUMEHTAIPHO Ha TMPAKTUKE 3aKPENUTh MPUOOpPETCHHBIC
TEOPETUYECKUE 3HAHUS.

MeTtoauueckue peKOMEHAALNHU 110 BBIOJIHEHUIO 1a00paTOPHBIX U MPAKTUYECKUX paboT
MpeajgaraeTcs MCIoiIb30BaTh ISl NMPOBEACHUS JA0OPATOPHBIX M MPAKTHUECKUX 3aHATHH C
o0y4JarouMucs.

MeToaudeckne pEKOMEHAANUA COAEPXKAT: TOSCHUTEIBHYIO 3alHCKy, TEepEYCHb
1abopaTOpHBIX H TMPAKTUYECKUX paboT, TpeOoBaHUS K OQGOPMIICHHIO OTYETa, KPUTEPHH
OILICHWBAHMSI JTA0OPATOPHON W MPAKTUYECKOW padOThI, MpaBWJIa TEXHUKH OE30MAaCHOCTH TpPHU
MPOBEJICHUU JTA0OPATOPHBIX M MPAKTUYECKUX padoT, nutepaTypy (OCHOBHBIE TEYATHBIE H
AJIEKTPOHHbBIE U3JIaHUS, TONIOJHUTEIbHBIE HCTOYHHUKH), IPUIIOKEHUE.

Kaxxnas pabota BKiIO4YaeT: HOMEp U Ha3BaHUE, IEPEYEHb HEOOXOAMMOTro 000PYI0BaHMs,
TEOPETUYECKUE OCHOBBI HEOOXOIMMBIE JJIsl POBEACHUS padOThI, HOPSAOK MPOBEAEHUS PabOThI
C TIOLIArOBBIM ONHMCAHMEM, TaOJIMIbI, KOHTPOJIbHBIE BOINPOCHI, MO3BOJISIIOINIME OLEHUTh
KaueCTBO YCBOCHHS TEOPETHUECKOTO MaTepuara.

MeToaudeckne peKOMEHIANH TI0 BBIMTOJTHEHHUIO 1a00paTOPHBIX U MPAKTUYECKUX paboT
M0 TUCIUIUTHHE 001e00pa3oBaTelbHON nucuIuinHe «Du3nuKay MOTYT OBITh HCIIONH30BaHBI B
KOVYpI'TK mns cnenmmansaoctr 07.02.01 ApXHUTEKTypa TEXHOIOTHIECKOTO PO,

Penenzenr:

npenonaasarens I BIIOY «
Ypansckuit MEOronpopu

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

Metoauueckie  pEeKOMEHJIAIMU IO  BBINOJHEHHIO  J1a0OpaTOPHBIX |
MPaKTUYECKUX paboT 1Mo  obmieoOpa3zoBaTeabHOM — auCHUIUIMHE — «DU3HKa»
npeaHa3HaueHbl I oOywaromuxcs crenuanbHocTH  07.02.01  ApxuTektypa
TEXHOJIOTMYECKOTO MPOuIIs.

JlaGopaTopHble M MPAKTUYECKHE 3aHATUSL SBISIOTCS BaXHBIM 3JIEMEHTOM
o01eo0pazoBaTeNbHON AUCIUIUIMHBL. B mpoiiecce BBIMOIHEHUS Ja00OPaTOPHBIX U
MPaKTUYECKUX padOT, 00yUaromuecs Moay4aroT HaBbIKA PAOOTHI C U3MEPUTEIbHBIMU
npubopamu, MPOU3BOIAT MaTEMATHUECKyI0 00pabOTKy pe3yIbTaTOB SKCIEPUMEHTA U
MOTPEIIHOCTEN M3MEpPEHUsl, a TaK)Ke CUCTEMATUZUPYIOT M 3aKPEIUIAIOT MOJIyYeHHbIC
TEOPETHYECKUE 3HAHMS, pPA3BUBAIOT MHTEIUIEKTyalbHblE M TPO(ECCHOHATBHBIE
yMeHus1, GOPMUPYIOT JJIEMEHTHI KOMIIETEHIIMN Oy AyIIUX CIEHAIUCTOB.

PabGoueit mporpammoii  o6mieoOpazoBaTebHON — AUCHUIIIUHBL  «Duznka
MIPEAYCMOTPEHO BhINOJIHEHUE 12 nabopaTopHbBIX pabOT M 2 MPaKTUYECKHX padoT,
KOTOpbIE HAIIPAaBJICHbI HA JOCTHKEHUE CIEAYIOIINX HeJIei:

— (opMupoBaHue y oOydaromuxcsi IpeACTaBICHUN O PO U MecTe (PU3UKUA B
COBPEMEHHOM HAy4YHOW KapTHHE MHpa, O CUCTeMooOpasyiomeid poiau (Ppu3uku B
Pa3BUTHUH €CTECTBEHHBIX HAYK, TEXHUKU U COBPEMEHHBIX TE€XHOJIOTUH, TOHUMAHHMS
(bU3UYECKON CYIITHOCTH HAOI0JaeMbIX SBIICHHUI;

— ¢dopmupoBaHUEe Y 00YJAIONINXCSl YMEHUS paclo3HaBaTh (PU3NUYECKUE SIBICHUS
Y TIPOLIECCHI, OOBSICHATH X HAa OCHOBE M3YYEHHBIX 3aKOHOMEPHOCTEH;

— ¢opmupoBaHUe y 0OyJarONIMXCsl YMEHHI BJIaJICHUs] OCHOBHBIMU METOJaMHU
Hay4YHOTO MO3HAHUS, UCTIOIB3YEMBIMU B (DU3UKE;

— ¢opMmHpoBaHHEe Yy OOyYarOUUMXCsl YMEHHUS aHaJIU3UpoBaTh (HU3HMUYECKUE
MPOLIECCHI, UCII0JIb3YsI OCHOBHBIE MOJIOKEHHUS, 3aKOHBI U 3aKOHOMEPHOCTH;

— (opMupoBaHHEe Yy OOY4YarOIIUXCS YMEHUM HCCIeAOBaTh W aHAIU3UPOBATH
pasHooOpa3Hble  (PUBMYECKHUE SIBJICHUS UM CBOHMCTBA OOBEKTOB, MPOBOIAUTH
CaMOCTOSITENIbHBIC UCCIICIOBAHUS B PEAIBHBIX U JTJAOOPATOPHBIX YCIOBUSIX, UATATH U
aHaJIM3UPOBATh XaPAKTEPUCTUKHU MPUOOPOB U YCTPOUCTB, OOBACHATH MPUHIUI HX
paboTHI.

BrinonHenue 1abopaTopHBIX U MPAKTUYECKUX PaOO0T MUCHUTUIMHBI «DU3HKa»
o0OecreunBaeT JOCTUKEHHUE CIEAYIOIINX PE3YIbTaTOB 00YUECHHUS:

JUYHOCMHBIX
— JIP 24. TOTOBHOCTb K aKTUBHOW [E€ATEIbHOCTH TEXHOJOTMYECKOH U
COIIMAJILHON HAMpPaBJICHHOCTH, CIIOCOOHOCTh WHMUIIMUPOBATH, MJIAHUPOBATH U
CaMOCTOSITEJILHO BBITIOIHSATH TaKylO JACSATEIbHOCTD;
Memanpeomen X
VHUBEPCATILHBIX YUeOHbIX NOZHABAMENLHBIX OeUCBULL:
— MPII 01 camocrosiTensbHO (HOPMYIUPOBATh U AKTyalIU3UpPOBaATh MpPOOIIEMY,
paccMaTpUBaTh €€ BCECTOPOHHE;
— MPII 02 ycraHaBauBaTh CYIIECTBEHHbId MPU3HAK WM OCHOBAHMS JUIsS
CpaBHEHUS, KjacCu(pUKaIi 1 00001EeHNS;
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MPII 03 onpenensTs Lenu AesITeIbHOCTH, 3aaBaTh NapaMeTPbl U KPUTEPUH UX
JNOCTHKCHHS,

MPII 04 BBIABIATH 3aKOHOMEPHOCTM M IPOTHUBOPEUYUS B PACCMATPUBAEMBIX
SABJICHUSAX;

MPII 05 BHOCHTH KOPPEKTHBBI B JEATENBHOCTH, OLICHUBATH COOTBETCTBUE
PE3yIBTAaTOB LIEJISIM, OLICHUBATH PUCKU MTOCIEACTBAN EATENBHOCTH;

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

VHUBEPCATIbHBIX KOMMYHUKAMUBHBIX OCUCTNEULL:

MPK 03 Bragets pazinuyHbIMU cIOCOOaMU OOILIEHHS ¥ B3aUMOJICHCTBUS;

MPK 04 apryMeHTUpOBaHHO BECTU [UAJIOT, YMEThb CMSAT4aTh KOH(JIMKTHBIE
CUTYalluy;

MPK 05 pa3BepHyTO M JIOTHYHO HU3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM
S3BIKOBBIX CPE/ICTB;

MPK 08 mnpuHMMaTe LEIM COBMECTHOM JAEATEIBbHOCTH, OPTaHHU30BBIBATH U
KOOPJAMHUPOBATH JICUCTBHS MO €€ JIOCTUKEHHUIO: COCTABIIATH IUIAH JICWCTBHM,
pacrpenessTh pojid ¢ Y4eTOM MHEHHUH YYAaCTHUKOB, OOCYXKIAThb PE3YyJIbTAThI
COBMECTHOM padOThL;

VHUBEPCATILHBIX PecYIAMUBHBIX OCUCTNGULL:

MPP 0l camMoOCTOATENBHO OCYIIECTBIIATh ITO3HABATEIIBHYIO JCSATEIBHOCTD,
BBISIBJISITH IIPOOJIEMBI, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIEC 33/aYd B
0o0pa30BaTeNbHOM JEATEIBHOCTH U KU3HEHHBIX CUTYaIUIX;

MPP (05 genmaTh OCO3HaHHBIM BBIOOpP, ApPryMEHTUPOBaTH €ro, Oparth
OTBETCTBEHHOCTH 34 PEILCHHUE;

MPP 06 oueHuBaTh NpUOOPETEHHBIN OMBbIT;

MPP 08 pmaBaTe OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B
NESATENIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

MPP 11 yMeTb OLleHUBaTh PUCKU U CBOEBPEMEHHO ITPUHUMATh PEIIEHUS 110 UX
CHIKEHHIO;

MPP 16 couuanbHBIX HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh BBICTPaUBaTh
OTHOILIEHUS C JPYTUMU JIOJbMH, 3a00TUTHCS, IPOSBISITh MHTEPEC U pa3peniaTh
KOH(JIUKTHI,

MPP 18 npuHMMarte MOTHMBBI M apryMEHTBl JPYTrUX JIOACH MpU aHaIHU3e
PE3yJIBTATOB EATEIbHOCTH;

MPP 19 npusnaBath CBOE IIPaBO U MPABO IPYTHX JIFOJIEH HA OLTHOKH;

npeomMemHulx:

[IP6 06 BnageHWe OCHOBHBIMH  METOJAaMU  HAyYHOrO  TO3HAHMA,
UCIOJIb3yeMbIMU B (U3HUKE: MPOBOJUTH MPSAMbIE M KOCBEHHbIE H3MEpPEHUs
(u3MUEeCKUX BEJIMYWH, BBHIOMpass ONTHUMAJIbHBIA CHOCOO U3MEpEeHUus |
UCIIOJIb3Ys U3BECTHBIE METObI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM, TPOBOIUTH
UCCJIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIUYUH C HCIOJIb30BAHUEM
OpSIMBIX U3MEPEHHM, OOBSICHATH TMOJIYYEHHBIE pPE3yJbTaThl, HCHOIb3Ys
(du3nuecKkue TEOpUH, 3aKOHbl W TMOHATHUSA, W JeNaTh BBIBOJbI; COOJIOIATH
npaBuiia O€30MacHOro TpyJda MpU NPOBEACHUM HCCIEIOBAaHUM B paMKax
y4eOHOro SKCIIEpUMEHTa M Yy4eOHO-HCCIIEeIOBATENIbCKON JESITEIbHOCTH C
MCIOJIb30BaHUEM LHU(PPOBBIX H3MEPUTENBHBIX YCTPOWCTB M J1a0OpPaTOPHOTO
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o0opynoBaHus; CPOPMUPOBAHHOCTH MPEJCTABICHUNA O METOAAaX IOIYYCHUS
Hay4HBIX aCTPOHOMUYECKUX 3HAHU;

[IP6 07 cdhopMUpOBaHHOCT, YMEHHUS pellaTh pacyeTHbIE 3aJadd C SBHO
3alaHHOM  (PU3MYECKOM MOJENbIO, UCHOJb3Yys (U3UYECKUE 3aKOHBI MU
NPUHIMIIBI, HAa OCHOBE aHaliM3a YCIOBUS 3aJayd BbIOMpATh (PU3UYECKYIO
MOJI€Jb, BBIIETATh (PU3HUECKUE BEJIUYUHBI U (HOPMYIIbl, HEOOXOIUMBIE IS €€
pEelIeHUs, TPOBOJUTH PACYEThl W OLEHUBATh PEAITBHOCTh MOJYYEHHOTO
3HAYCHUS (PU3MUECKON BEIIMYUHBI, PEIIaTh KaUeCTBCHHBIC 3a/1a4H, BEICTPAUBAs
JIOTUYECKA HENPOTUBOPEUYMBYIO IENOYKY pACCYKICHHM C OINOpOM Ha
M3Y4YCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUCCKUE SIBJICHUS;

[1P6 10 oBnageHne yMeHUAMHU pabOTaTh B TPYIIE C BHIMOJIHEHUEM Pa3IMYHbIX
COIMAJILHBIX  pOJIM, IUIAaHMPOBATh pabOTy  TPYyNNbl, PpalUOHATILHO
pacrpenensiTb JeATeIbHOCTh B HECTAHJAPTHBIX CHUTYallUsX, aJICKBAaTHO
OLICHMBATh BKJAJ KaXJOT0 M3 YYaCTHUKOB TPYNIbI B  PEIICHUE
paccMaTpuBaeMoil MpoOIJIeMBbI;

[IPy 07 cdopMupoBaHHOCTh YMEHHH HCCIENOBaTh W aHAJIU3UPOBATH
pazHooOpa3Hble (PU3MYECKUE SBJICHHUS M CBOMCTBA OOBEKTOB, MPOBOJUTH
CaMOCTOSITENIbHBIE HCCIEAOBAaHUSI B PEAIbHBIX U JIAOOPATOPHBIX YCIOBHSIX,
YUTaTh U aHAIM3UPOBATH XAPAKTEPUCTUKU MPUOOPOB U YCTPONCTB, OOBSICHATH
MPUHITUIIBI UX paOOTHI;

[Py 08 copMHpOBaHHOCTH MPEACTABICHUI O METOAAX MOJYyYEHHUS HAyUHBIX
ACTPOHOMHYECKMX  3HAHWUW;  BJIQJCHUE  yMEHUSIMH  CaMOCTOSITEIIbHO
dbopmyIupoBaTh 1eNb HCCIeAOBaHUS (TIPOEKTA), BBIJIBUTaTh THUIIOTE3bl Ha
OCHOBE 3HAHUS OCHOBOIOJATAlOMUX (PU3MUECKUX 3aKOHOMEPHOCTEH U
3aKOHOB, MPOBEPATh UX IKCIEPUMEHTAIBLHBIMU CPEICTBAMU; TUIAHUPOBATh U
MPOBOAUTL (PU3MUECKHUE HSKCIEPUMEHTHI, OIHUCHIBATH U aAHAJIU3UPOBATH
MOJIYYCHHYIO TIPH BBITIOJHEHUU SKCIEpUMEHTa WHOOPMAIUIO, OMpPEenesiTh
JIOCTOBEPHOCTH MOJIYYEHHOI'O PE3YJIbTaTa;

[Py 09 cdhopmMupoBaHHOCTH YMEHHsI pEIIaTh pPACUETHBIE 3alayd C SIBHO
3aJIaHHOW W HESIBHO 3aJJaHHOM (pM3MUYECKOW MOJENIbI0: HA OCHOBAaHUU aHAN3a
yCJIOBHUSI BBIOMPATh (hU3WUSCKUE MOJICIH, OTBEUAIOIINE TPECOOBAHUIM 3aauH,
IPUMEHSTh (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJNAThl (PU3MUECKHUX
TEOPUIl TMpPU HCMOJb30BAHUM MATEMATHUYECKUX METOJIOB pEILICHUS 3ajady,
MPOBOAUTL pacyueThl HAa OCHOBAHUU HMEIOIIMXCSA JAHHBIX, AHAIM3UPOBATH
pe3yJbTaThl U KOPPEKTUPOBAThH METOJbI PEIICHUS C YYETOM IOJYYEHHBIX
pe3yJbTaToB; pelniaTh KadyeCTBEHHBIC 3ajauyd, TpeOyrolue MNpUMEHEHUS
3HAHUU U3 Pa3HBIX Pa3/EIoB IMIKOJIHHOTO Kypca (PU3NKU, a TaK)Ke WHTETpalUU
3HAHUW M3 JAPYrUX MPEIMETOB €CTeCTBEHHOHAYYHOrO IIMKJAa: BBICTPAWBATh
JIOTUYECKYIO I1IETIOYKY pPacCyXJCHUH C OMopod Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKHE SIBJICHUS;

[IPy 12 oBnajgeHue OpraHU3alMOHHBIMA U [O3HABATEIIbHBIMU YMEHUSMHU
CaMOCTOSITEIIFHOTO TPUOOPETEHUSI HOBBIX 3HAHHWKM B MPOIECCE BBITIOJHEHUS
MPOCKTHBIX U Y4eOHO-HCCIIEOBATEIbCKUX PadOT, YMEHUSAMH paboTaTth B
TPYyIIE C BBIMOJTHEHUEM PA3UYHBIX COIMAIBHBIX POJIEH, MIIAaHUPOBATH PadOTy
IPYIIbl, PAUOHAIBHO PACHPEACNSATh AEATEIBHOCTh B HECTaHAAPTHBIX
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CUTyalusX, aJ€KBaTHO OLICHUBATh BKJIAJ KaXJOTO U3 YYACTHHKOB TPYIIIHI B
pelieHre paccMaTpuBaeMon MpoOJIeMBl;

anemenmoe OK u IIK:

— OK O01. BeiObupare cmnocoObl pemieHus 3aaad  MpodecCHOHATbHON
NEATEIbHOCTU MPUMEHUTEIBHO K Pa3JIMYHbIM KOHTEKCTaM;

— OK 04 DddextuBHO B3amMOIEHCTBOBATh M pabOTaTh B KOJUICKTHBE U
KOMaH/ie;

— IIK 1.1. IlogroraBmvMBaTh MCXOAHBIE ITAHHBIE JJISI MPOCKTUPOBAHUSA, B TOM
yucie g pa3pabOTKU  OTHEIBHBIX  APXUTEKTYPHBIX ©  OOBEMHO-
IJIAHUPOBOYHBIX PEIICHUM.

[enpto JgaHHOrO mOCOOWs SBISIETCA OKa3aHHME NOMOUIb OOydarolmuMmcs B
MOJTOTOBKE M BHITIOJTHEHUH JTa00PATOPHBIX M MPAKTUIECKUX paloT.

[TocoOue comepkUT oONUcaHue JTa0OPaTOPHBIX U MPAKTHYECKUX padoT,
NPEIYCMOTPEHHBIX pabouell MmporpaMMoN Jjisl CHELMATbHOCTEH TEXHOJOIMYECKOTO
npopuns. Kaxngas pabota cofepkKuT: HOMEp pabOThl, Ha3BaHME M LENb PadOTHI,
dopMupyeMble B NPOLECCE BBIMOJIHEHHUS pabOThl 3HAHUS M YMEHHUS, KpaTKue
TEOPETUYECKUE CBEACHUA, INEpeYeHb HEOOXOAUMOro OOOpyAOBaHUs, MOPSIOK
MpoBeCHUsT paboThl, TaOMUILI, TpadUKH, KOHTPOJIbHbIE BOMpPOCHL. Jlist OGosbiieit
YETKOCTH MOPSIOK MPOBEACHUS paOOTHI JaH B BUJIE OTACITBHBIX MYHKTOB, B KaXKIOM M3
KOTOPBIX MPEAJIAraeTcsi NpoieiaTh OJIHY BIIOJHE ONPEACTEHHYIO ONEPaLHIO.

[TpoBoaUTH TaOOpATOPHBIEC U MPAKTHUECKUE 3aHATHSI LIEIeCOO0Pa3HO B MOPSIIKE
M3y4YeHHsI TPOrPpaMMHOT0 MaTepHaa.

B xonme maboparopHoii paboThl HEOOXOJIMMO CTPOTO COONIOAATH IpaBUjIa II0
TEXHHUKE 0€30MaCHOCTH, KOTOPhIE YKa3aHbI B TAHHOM ITOCOOHH.



2. IlepeueHb J1a60paTOPHBIX PadoT

Ne ni/m Tema padoTsi Koa-o
4acoB

1 HccnenoBanre IBMKEHUS TENa MO ICHCTBUEM MTOCTOSIHHOM 2
CHJTBIL.

2 N3ydenne coxpaHeHHs] MEXaHUYECKOW SHEPTUH TIPU 2
JBMKEHUU TeJa MOJ| IeUCTBUEM CHII TSXKECTU U YIIPYTOCTH.

3 N3mepenue BiIaXHOCTH BO3yXa. 2

4 N3mepenne moBEpXHOCTHOTO HATSYKEHUS KUIAKOCTH. 2

5 N3yuenne 3axona Oma 1151 yyacTKa Lenu Ipu 2
[OCJIEOBATEIBHOM COEAMHEHUH TIPOBOJHUKOB.

6 N3yuenne 3axkoHa OMa Jj1s1 ydacTKa e Npy MapajijieIbHOM 2
COEIMHEHHUH ITPOBOJIHUKOB.

7 Onpenenenue I/IC 1 BHYTPEHHETO COIPOTUBJICHUS 2
MCTOYHHMKA HAIIPSHKEHUS.

8 Onpenenenre TeMIepaTypbl HUTH JaMITbl HAKAJTUBAHUS U 2
MOIIIHOCTH, TOTPEOJIIEMON JTaMIION

9 N3yueHue sBIEHUA 3IE€KTPOMArHUTHON UHAYKIIUH. 2

10 N3yuenune 3aBUCUMOCTH Mepro/Ia KoJieOaHUH HUTSHOTO 2
MasiTHUKA OT JJIMHBI HUTH.

11 N3yuyenue unTeppepeHIinm cBeTa. 2

12 N3yuenue audpaximu cBera. 2

IlepeyeHb NpakTUYecKUX padoT
KoJu-Bo
Neni/m Tema padoTbl
4acoB
1 EMKOCTHOE CONpPOTHBIEHHUE B 1IENH IIEPEMEHHOTO 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 BKIIOYAET B cels pas3zelsbl,
OTpaX<arollKe BCE ATAIbI BHITOJTHEHUS paOOThI:
oopMIIcHUE BBEJICHNUS,

® PE3yJIbTAThI BHIITOJIHEHHUE OIBITA;
® pacy€Thl;
® BBIBOJ;
® OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.
4. Kpurepuu oueHUBaHusA J1a00PATOPHOIl padoThI
Ne Kpurepun «5» «b» «3» «2»
n/n OLIEHKH (oTJIMYHO) (xopoio) (ynoBierB.) | (HeympOBJI.)
1. | Cpok BemmosniHeHUs1 | B cpok B cpok B cpok [To3zxe
3a/1aHuA Cpoka
2. | KauectBO AkkypatHo, | AkkypatHO, HO | be3 crapanus | HeOGpexno
ohopmIICHUS cTapaTeiabHO | 0€3 0c000To
paboThI B TETpaIu CcTapaHus
3. | KauectBO KauectBenno | HekauectBenno | HeGpexxHo He
ohopmIICHUS (akkypatHO, | (aKKypaTHO, HO BBITIOJIHEHBI
rpaduKoB, TabmuIl, | 6€3 OMMUOOK) | C OmHMOKaMM)
PUCYHKOB
4. | KauectBO KauectBenno | HekauectBernno | HeGperxHo He
ohopmIICHUS BBITIOJTHCHBI
pelIeHU
(rpaMOTHOCTH U
000CHOBaHUE)
5. | BeBog (00beM u Ilonubri, Ilonueil, ¢ Henonuwiii, ¢ | He cneman
TPaMOTHOCTH) TPaMOTHBIN | HEOOTBIITUMU OIIMOKAMH
omuoOKaMu
6. | OTBeTHI HA 100% 80% 50% Memnee 40%
BOIPOCHI (00BEM)
7. | KauectBo oTBeTOB | [l0JIHBIN, [Tomneli, ¢ Henonusii, ¢ | C rpyObiMu
Ha BOIPOCHI TPaMOTHBIM | HEOOTBIITUMU OIIUOKaMH OIIUOKAMH
OImMUOKaMH




5. IIpaBwia TexHUKH 0€30MACHOCTHU MPH BHINOJHEHUH JJA00PATOPHBIX PadoT
1. IlpuctynaTh K BBHINOJHEHUIO pa0OThl HeENb3sd 03 pa3pelieHusl Y4HuTens,
HE0OXO0IUMO TOYHO BBITIOJHSATH €r0 YKa3aHUsl.

2. PazmenaTths npuOopbl, MaTEpHaIIbl, 000pYA0BaHHE HAa CBOEM paboueM MECTe TaKUM
00pa3oM, 4TOOBI UCKIIIOUUTh UX MAJCHUE WIIA ONPOKHIbIBAHUE.

3. Ilepen BbIMONHEHHEM pabOThl BHUMATEIBHO W3YyUUTh €€ COJIep)KaHUE U
[I0CJICAOBATEILHOCTD JIEUCTBUM.

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

5. Ilpm mOATOTOBKE K OMNBITAM HEOOXOAUMO IPOBEPUTH HCIPABHOCTh BCEX
KperieHud B mpuOopax. He mpukacaThCs W HE HAKJIOHATHCS K BpaIarOIIAMCS
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 KCIIOJIb30BaTh MPUOOPHI C OCTPHIMU TPAHSIMHU, UIH 3aKPHIBATH UX CKOTUEM;

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

® [pu COOpPKE CTEKIISIHHBIX MPUOOPOB CIIEAYET MPABWIBHO MOJOUPATH TUAMETPHI
CTEKJISIHHBIX M PE3MHOBBIX TPYOOK, a KOHIIBI TPyOOK CMauyuMBaTh BOJION WM
[JIUIIEPUHOM;

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

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

® [IpU MOMKE MOCY/IbI HEOOXOIMMO MTOMHUTH, YTO CTEKIIO 001a/1aeT XPYIKOCTHIO,
JETKO JIOMAeTCsi W TPECKaeTcs TpH yJapax WM Pe3KOM HW3MEHEHHH
TEeMIIepaTyphl;

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

8. [IpaBuina 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 TKaHbIO; €CJIM COCYyJ OOJIBIION, 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 HarpeBaTelbHbIE MPUOOPHI, €CJIM OHU HATPETHI 10 BHICOKOM
TeMITepaTyphl.
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9. [IpaBuna paboOTHI C AAEKTPUUECKUMU TPUOOPaAMHU:

e 1pu COOpKE OKCIEPUMEHTAIBHBIX YCTAaHOBOK UCIOJIb30BaTh IMPOBOJA C
IIPOYHOMN U30JIAIMEH 0€3 BUJMMBIX IMOBPEKICHUIM;

e p30eraTh IMepecedyeHHs NPOBOJOB MpH COOpPKE BICKTPUUYECKOW IIenu, He
UCIIOJIb30BaTh MPOBOJHUKH C M3HOUIEHHOW M30JSUMENd U BBIKIIOYATENN
OTKpPBITOTO TUNA (MpY HANPsKEHUU Bhlle 42 B);

® [IOAKJIIOYATh JEKTPUUECKYIO LIENb K HCTOYHUKY TOKA B IOCIEAHIOI OYEpEb,
Korja e€ cOopka 3aKOHYCHa;

e COOpaHHYIO IIeb BKJIIOYAaTh TOJIBKO TIOCIE MPOBEPKM U C Pa3pelieHUs
npenojaBarens. Hanvuue HanpspkeHUs B LEMM MOXKHO TPOBEPATH TOJBKO
npeIHa3HaYeHHBIMU JJIs1 ATOTO MPUOOpaMHU WIIH YKA3aTeISIMU HATIPSKCHHUS,;

® HE INpPHUKAcaTbCAd K HAXOIAIUMMCSA NOJ HANpsLDKEHHEM BJIEMEHTaM LeNH,
JTUIIEHHBIMH W30S,

® HE MPOU3BOJUT NEPECOCIUHEHUN B IEMM U CMEHY NpPEeIOXpaHUTENEH 0
OTKJIFOUEHUS] UCTOYHUKA JIEKTPONUTAHHUSA, & B LEIAX 3JIEKTPUUECKUX MAIIUH U
710 TIOJIHOM OCTAHOBKHU SIKOPSI WJIM pOTOpa MAILUHBL;

e HE IpUKacarbcsi K KOPIYCY CTAallMOHAPHOIO OAJIEKTPOOOOPYIOBaHUS U K
3KMMaM J1a)Ke OTKIFOYEHHBIX KOHAEHCATOPOB;

® [10JIb30BaTHCA IEKTPOUHCTPYMEHTAMU C U30JIUPYIOIIUMU PYUKaAMH;

e Uil TPUCOCIMHEHHUS TOTpEOUTENEe K CETH NPUMEHATh IITENCEIbHbIE
COCJIMHEHHS, 10JI30BAThCS po3eTKamu, rHE31aMH, 3aKUMaMH,
BBIKJIFOYATEIISIMU C HE BBICTYNAIOIIMMHU KOHTAKTHBIMH IIOBEPXHOCTSIMH;

® JIEKTpOHArpeBaTeNbHbIE NPUOOPBHl CIIEAYeT BKJIKOYAaTh TOJBKO B CETh
YKa3aHHOTO B WX NAaCHOpTe HANpSHKEHMs, TIIATENbHO CIEeAs MpPU 3TOM 3a
HCIIPAaBHOCTBIO COEAMHUTENBHBIX MPOBOIOB U MJIOTHOCTHIO KOHTAKTOB;

® HENb3sl NEPEHOCHUTh DSJIEKTPOHArpeBaTelibHble MPUOOPHl BO BKIIOYEHHOM
COCTOSIHHH;

e [iepej DKCIUTyaTalluel HarpeBaTeIbHBIX MPUOOPOB HYKHO yOpaTh ¢ pabodero
MECTa JIETKOBOCIIJIAMEHSFOIIMECS] MAaTEPUAJIbl U TOPIOYNE KUAKOCTH;

® Ha IUIMTKU C OTKPBITON CIUPANIBIO HE CTOUT CTABUTh METAIMUECKYIO TOCYY,
TaK KaKk BO3MOXHO KOpPOTKOE 3aMblKaHWE NpH JedopManuu crnupaiv; s
MOJIy4eHUs] Tropsiue BOJbl  Oe30macHee TO0JIb30BAThCS  DIIEKTPUYECKHM
YalHUKOM;

e (00OHapy>XMB HEHCHPABHOCTh B DJIEKTPUUECKOM YCTPOMCTBE, HAXOASAILIEMCS MO/
HaNpPsDKEHUEM, HEMEUICHHO OTKJIIOYUTh UCTOYHUK TOKA U COOOIIUTH 00 3TOM
MIPENO/1aBaTelo;

® 110 OKOHYAaHUHU PabOThl OTKIIOUHUTH MCTOYHHK TOKa, MOCJE Yero pa3zoopaTh
ANEKTPUYECKYIO 1IEMb.

10. IlpaBuiia paboOThI ¢ PTYTHBIM TEPMOMETPOM:

e npu paboTe C PTYTHBIM TEPMOMETPOM HEOOXOAMMO OOpamaTrbcsi ¢ HHUM
AKKypaTHO, OCTOPOKHO, HE POHATH, HE JOITYCKATh MIOJJOMKH TEPMOMETPA;

® [IpU CIy4yallHOMU MOJIOMKE NMPUOOpa U pa3uBe PTYTH HEOOXOIMMO HEMEJIEHHO
cooOIUT, 00 3TOM HpenoAaBaTeNi0 W NOKUHYTh momelieHue. Henbss
coOupaTh PTYTh pyKamu.

11



6. JABOPATOPHBIE PABOTbI
JIABOPATOPHAS PABOTA Nel

Ha3zeanue naodopamopnoit padoomoer. «WcciaenoBanue JIBUKEHUS Teja MOJ

JAeMCTBHEM NMOCTOSTHHOM CHJIBIY.

Ileny pabomwl: wccienoBath ABUKEHUE Tella MOJ JEUCTBHEM CHUJI YIIPYTOCTH U
TpEHHUsL.

Obopyoosanue: nuHAMOMETpP C HUKCATOPOM, TPHOOMETP.

Pesyabrartsi:

Dopmupyemore nemMeHmbl IIK (npogheccuonanvno-opuenmuposannoe
cooepoicanue).

— IIK 1.1. IloaroraBnuBath WCXOIHBIC NAHHBIE IJI MPOEKTUPOBAHUS, B TOM
yucie g pa3paboOTKU  OTHENBHBIX  apXUTEKTYPHBIX H  OOBEMHO-
IJIAHUPOBOYHBIX PEIICHUM;

MemanpeomemHule:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

npeomemmuule:

— IIP6 06, I1P6 07, I1P6 10;

— [IIPy 07, I1Py 08, ITPy 09, I1Py 12.

Ilo okonuanuu pabomul oOyuarOWuULcs OO0NCeH YMems. TUIAHUPOBATH H
BBITIOJTHATh M3MEPEHUS] PA3IUUYHBIMU H3MEPUTEIBHBIMUA TIPUOOpaMu  (TMHAMOMETD,
U3MepUTEeIbHasl JIMHEWKa), OOBSICHATh HaOJoJaeMble  SIBJICHUS, IPOU3BOJIUTH
MaTEeMaTUYECKyI0 00pabOTKy pe3yIbTaTOB dKCIIEPUMEHTA.

Teopus

Cuna — BekTopHas (Qu3myeckas BEJIMYMHA, SABJISIONIASCS  MEpOM
MHTEHCUBHOCTU BO3JIEUCTBUSA, OKAa3bIBAEMOIO HAa JAaHHYIO YacCTHIy CO CTOPOHBI
OPYTHUX TEJ WK TOJIEH.

Enununa cunel B CU HaseiBaeTcs HptoTroHoM (H): 1 H=1xkr - ™ - c.

Cuita Kak BEKTOpHasl BEJIMYMHA XapaKTEpU3yeTCs MOJYJIEM, HAMpPaBJICHUEM U
«TOUYKOW» TpUIOKEeHUs cuibl. [IpuiioxkeHHass K MacCCUBHOMY Tely Cuja SIBISETCS
MPUYMHONW U3MEHEHHSI €r0 CKOPOCTH WJIM BOBHUKHOBEHUS B HEM nedopmanuii. Cuna
TPEHUsSI ¥ CUJIa YIIPYTOCTH BBI3BIBAIOT TAaKUE U3MEHEHUS.

Cuna mpenuss — cuWla, BO3HUKAIOIIAS TPU OTHOCUTEIIBHOM JIBMKEHUU
TBEPABIX TeI W MPOTUBOJCHCTBYIOIIAs ATOMY JABWKEeHHIO. Cuiaa TpPEeHUS HMeEeT
AJIEKTPOMArHUTHYIO  TOPUPOIY,  SIBISACH  MAKpPOCKOMUYECKHM  IPOSIBICHUEM
MEXMOJICKYJIIPHOTO  B3aWMOJICHCTBUA, T.€. OOYCIOBJIEHBI B3aMMOJICHCTBHEM
AIEKTPUYECKUX 3apsfoB, KOTOPHIMH OOJaalOT YaCTHUIBI, BXOJSIIME B COCTaB
aTOMOB. BeKTOop cuiibl TpeHUs HAMPABJIEH TPOTUBOMOJIOAKHO BEKTOPY CKOPOCTH.

Paznuyaror 1Ba BUJa CUJI TPEHUS:

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

Cuna, BO3HMKaroUlash Ha TPaHULE CONPUKOCHOBEHHS TEI NPHU OTCYTCTBHH
OTHOCUTEJIBHOTO JIBM>KCHUS TEII, HA3BIBACTCS CUNOU MPEHUS NOKOAL.

Cuna TpeHus INOKOS paBHA IO MOIYJIIO BHEIIHEH

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

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

HAIPAaBJICHUIO: Fog == F

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

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

IAPUKOIIOJIIUITHUAKHY.
Cuna ynpyeocmu — CcuWIa, BO3HUKAwOIIas Mpu jAepopMmanuu Teaa MU

MPOTUBOJEUCTBYIOIIAsA  A3TOM  Jedopmanuu. Cuna  ympyroctu MMeEeT

AIEKTPOMArHUTHYIO IpUpOLY, SABJISISICH

MAaKpPOCKOIIMYECKUM ITPOSIBIIEHUEM  MEXMOJIEKYISIPHOTO

B3aMMO/JICHCTBUS. Cuna  ynpyroctu  HampasJICHA

ITPOTUBOIIOJIOKHO CMEILICHHUIO, NEPIEHINKYJIIPHO

ITOBEPXHOCTH. Bekrop CHJIBI ITPOTUBOIOJIOKEH

HAIPaBJICHUIO CMELIECHNUS MOJIEKYIL.

Cuily ynpyroctv, BO3HHMKAIOUIYIO B pE3yJbTaTe
nedopMaIii ONOphl U ACHCTBYIOIIYIO HA TEJ0, HA3bIBAIOT
CUJIOU peaKyuu Onopul.

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

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

OTIOPBI: Rasd

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

TPEHUS NTOKOSI, NPONOPLIMOHATIEH MOYJIFO CHJIBI PEAKLIUU OIOPBI: P = HIV

Kosddumment Tpenus ckoabxkeHUS — KOIPPHUIUEHT MPOMOPIIMOHATIBHOCTH
MEXAY CHUJIOM TPEHHS CKOJBXKEHHUS W CUJIOM HOPMAJIBHOM PEaKUUH OMOPbI, IO
KOTOPOM CKOJB3UT JAHHOE TEJIO B 32aKOHE CyXOI'O TPEHMUS.

3HaueHne Kod(ppuIUEeHTa TpPEeHUs] CKOJbKEHUS 3aBUCUT OT Marepuaia
TPYILIUXCS APYT O APYyTa TeJ U KayecTBa 00pabOTKU UX MOBEPXHOCTEH.

Kak npasuno, #< 1, m ;umb Ui TJIAgKMX M COBEPUIEHHO YHMCTHIX
NOBEPXHOCTEH MeTauioB <> 1,

My M
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XOJA PABOTHI

IIpogheccuonanvro-opuenmuposanuvie 3a0aHUAL:

1. PaccMOTpeTh HIKAJIbI U3MEPUTEIBHBIX TPUOOPOB, ONPEIETUTH IIEHY JIETICHUS.

2. llpoBepuTbh, 3aBUCUT JHM CUJIa TPEHUS OT IUIOHIAAM TOBEPXHOCTHU
CONPUKOCHOBEHMSI Te€J, JJisi JTOr0 TMOJOXKUTh OpPYyCOK Ha TOPU30HTAIBHO
PaCIoOJIOKEHHYIO JOCKY TpaHbl0 C caMOW OOJBIION IUJIOMIAJ b0 TTOBEPXHOCTH.
[IpukpenuB k OpycKy AMHAMOMETp, IUIABHO YBEIWYHMBATH CHIIYy, HAIPaBICHHYIO
BJIOJIb TOBEPXHOCTU JOCKH, W 3aMETUTh MAKCUMAIIbHOE 3HAYCHUE CHUJIbI TPEHUSA
MOKOs. 3aTEM MOCTaBUTh TOT € OPYyCOK Ha JAPYTYIO rpaHb C MEHBIIEH IIOIIAJbIO
MMOBEPXHOCTH ¥ BHOBb N3MEPUTHh MAKCUMAJIBHOE 3HAYEHUE CUJIbI TPEHUS IMOKOSI.

E - = e ]
[E—— ]

Zas

==

3. IloBTOpUB Takue >K€ HM3MEPEHHs] MPU PABHOMEPHOM JBHKEHUH Opycka o
MOBEPXHOCTU JOCKH, OMPENEIUTh BEIUYUHY CUJIbI TPEHUSI CKOJBKECHHS, a TaKXKe
3aBUCHT JIM 3Ta CUJIa OT TUIOIIAH MIOBEPXHOCTU COTPUKOCHOBEHUS TEJI.

4. TlpuBecTu OpyCOK B YCKOPEHHOE JBIKEHUE, JEHCTBYS Ha HETO CUJIOW, OOJbIlen
MOJYJISl CUIJTBI TPCHUS CKOJBKEHHSI. VI3MEpPUTh MOJTYIIb 3TOH CHIIBI (CHUITBI YIIPYTOCTH).
5. M3meputsh maccy Opycka.

6. [To momy4yeHHBIM TaHHBIM BBIUYMCIUTH MOYJIh MAaKCUMAJIbHOTO YCKOPEHHs OpycKa

Fynp B Fmp _

o opmyie a =
m
Ry = HN
7. Onpenenuth KOdOPUITMEHT TPEHUS CKOJBXKEHUS, UCTIONIBb3Ys (POpMYITy ~ ™ :
8. IlocTaBuTh Ha MEPBBIA OPYCOK BTOPOUM TaKOW e, YBEIMYHUB TEM CaMbIM CHUITY,
MEPHEHANKYIISAPHYIO IOBEPXHOCTHA CONTPUKOCHOBEHUS TEJa U CTOJIa (CUJjia JaBiICHUS).
N3mepuTh MakKCUMaJbHYIO CHIIy TpeHUs TMokos. Omnpenenutb 3aBUCHT JIU

MaKCUMAJIbHOC 3HAYCHUC MOAYJIAA CHUJIBI TPCHUSA ITOKOA OT CHUJIbI JaBJICHHA.

I
[

"“ {(5

[

Ill“l ]

9. JlanHbI€ OMBITOB U PACYETOB 3aMMCcaTh B TAOJIUILY:

Cuna
No = = Macca | Moayas | Koadduuuenr
3 P P Fyap, | P, | N, | Opycka | yckopenus TpeHus
OIIBITA | noxos, CKOJILKEHHS y yup ’ 2
H H H H H| mkr a, m/c CKOJIbKeHHA N
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10. CpaBHUTH pe3yabTaThl U3MEPEHUI U CETATh BHIBOJ.

KOHTPOJIBHBIE BOITPOCHI:
UTo Ha3BIBAIOT CUJIOW TPEHUS U CHJIOW YIIPYrocTu?
Kakune Buapl CHIIBI TPEHUS PA3INYarOT?
Kaxk onpenenuts cuity TpeHHS CKOJIbKEHHUS?
[TokazaTh Ha PHUCYHKE HaIlPaBICHUE BCEX CHJI JACHCTBYIOIIMX Ha TEINO,
HaxXOASIIEr0Cs Ha MOBEPXHOCTH CTOJIA.
5. Kakoe BnusiHuE OKa3bIBAET CHJIAa TPEHUS HA TeJa (IPUBECTH PUMEPHI).

el NS

JIABOPATOPHAS PABOTA Ne2

Ha3zeanue nabvopamopmuoit padomwr: «U3ydyeHue COXpaHEeHHMS MeXaHUYECKOM

JHEPIvHU NMPH ABHKEHNH TeJIa MO AeiiCTBHEM CHJI THKECTH U YIIPYTOCTH».
Ileny padomwi: IPOBEPUTH 3aKOH COXPAHEHUS MEXaHUYECKOU SHEPIHUH.
Obopyoosanue: nuHamMOMETp ¢ (PUKCATOPOM, IITATUB, U3MEpPUTENbHAS JIUHEHKa, 2

rpy3a o 100 rp.

PesyabTarhi:
Dopmupyemoie 71eMeHmbl IIK (npogheccuonanvro-opuenmuposannoe
cooepoicanue).

— 1IK 1.1. IlogroraBnuBaTth MCXOIHBIE JAHHBIE Ul NPOCKTUPOBAHUSA, B TOM
yucie Uil pa3pabOTKH  OTHAENBHBIX  ApPXUTEKTYPHBIX M OOBEMHO-
MJIAHUPOBOYHBIX PEIICHUM;

Memanpeomemubwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

npeomemHtule:

— IIPG 06, I1PG 07, I1PG 10;

— IIPy 07, ITPy 08, ITPy 09, IIPy 12.

Ilo oxonuanuu pabomer oOyuarowulicss O00NNHCEeH YMemb. TUNIAHUPOBATh H
BBITIOJTHATh M3MEPEHUS] PA3IUUYHBIMU H3MEPUTEIBHBIMUA TIPUOOpaMu  (TMHAMOMETD,
U3MepUTeIbHasl JIMHEWKa), OOBSICHATh HaOJoJaeMble  SIBJICHMS, IPOWU3BOJIUTH
MaTeMaTU4YeCcKyr0 00paboTKy pe3yJIbTaTOB SKCIIEPUMEHTA.

Teopus
DHeprusi — 370 (U3NYecKas BEIIMYWHA, XapaKTEPHU3YIOIIas CIIOCOOHOCTh Teja
coBepuTh pabory. O6o3nauenue — E. Enununa uzmepenus B cucreme CU — Jx
(mxoynb), 1 JIx = 1H- 1m.
B MexaHuke paccMaTpuBarOTCS CIEIYIONTUE BUIBI SHEPTUH:

m'l)2

2
rJIe m — Macca Tejia, U — CKOPOCTh Tea.
DTO dHEPrusl, KOTOPOH TesIo 00J1a1aeT BCICICTBUE CBOCTO IBUKCHUS.
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1) kunernueckas sueprusi: E =




2) moTeHIMaIbHAs SHEPTUs Tela, moAHsaToro Haja 3emureii: E=mgh, rae m — macca
Tena, g = 9,8 M/c?> —yckopeHue cBOOOJHOIO HajeHMsi, h — BbICOTA HaJ HYJEBBIM
YPOBHEM.

OTol sHeprued Teno o0JagaeT BCIEJACTBHE CBOECTO IOJOXKEHHS OTHOCHTEIBHO
3eMIIn.

Takum 00pa3zoM, MeXaHHUECKast SHEPTHUS TeJla CKIAIbIBACTCS U3 KHHETUUECKOM
1 TTOTCHIINAJILHOM.

[loTeHunanbHasi JHEPrUsl XapaKTepU3yeT B3aUMOJCHCTBYIOIIUE Tela, a
KUHETUYEeCKasi SHEprusi — JABWXKyIIMecs Tena. M moreHumanbHas, 1 KUHETUYECKas
SHEPrusi M3MEHSIOTCS TOJBKO B PE3YyJbTaT€ TaKOTO B3aUMOJCHCTBUSI TeJ, MOpPU
KOTOPOM JICHCTBYIOIIKME Ha TeJia CHJIbI COBEPIIAIOT Pa0OTy, OTIUYHYIO OT HYJIA.

OgHuM #W3 OCHOBHBIX 3aKOHOB MEXAHUKHU SIBJISIETCS 3aKOH COXpPaHEHUSs
MEXaHWYECKON IHEPTUH.

Ecam HeckolbKO Telm B3aUMOJEHCTBYIOT MEXIYy COOOM TOJBKO CHJIAMH
TSTOTCHUA U CUJIAMM YIIPYTOCTU M HUKAKWE BHEITHUE CUJIbI HA HUX HE AEHCTBYIOT, TO
IIPH JIFOOBIX B3aMMOJICUCTBUSAX TeJI paboTa CHII YIPYTOCTH WJIM CHJI TATOTCHHUS paBHA
W3MEHEHHUIO TTOTCHIIMAJbHOW 3HEPIUHU TeJl, B3ITOMY C MPOTUBOIOIOKHBIM 3HAKOM:
A= _(Epz - Epl]'
Bwmecre ¢ TeM mo TeopeMe 0 KWHETHYECKON PHEPrun paboTa TeX jKe CHUJI paBHA

M3MEHEHUIO KHHETUYECKOU YHEPTUU: A=Eq _Eﬂ.

W3 cpaBHeHUs BblllI€ IIPUBEICHHBIX PABEHCTB BUIHO, YTO H3MEHEHHUE
KMHETUYECKOW OHHEpruu Tel B 3aMKHYTOM CHUCTEME paBHO IO aOCOJIIOTHOMY
3HAQYECHUIO U3MEHEHMIO NOTCHUUAIBHOW YHEPIUU CUCTEMBI TEJI U IPOTUBOIIOJIOKHO
emy 110 3Haky: 2~ Fa T T T By Ba B T Bt By

N3 s1oro cienyer, 4To CymMMa KMHETUYECKOW U MOTEHLIMAIbHOM SHEPTUU TeEll,
COCTaBJISIOLIMX 3aMKHYTYIO CUCTEMY U B3aUMOJEHCTBYIOLIMX MEXKAYy cOOON cuiiaMu
TATOTEHUS W CWJIAMHM YIOPY TOCTH, OCTA€TCSl IOCTOSHHOW. OTO YTBEpXKICHHE
HAa3bIBACTCs 3aKOHOM COXPaHEHUs DHEPTUU B MEXAHUYECKUX ITPOLIECCaX.

3axkon coxpanenus sHepeuu — TIPU JIOOBIX MpoLECccax, MPOUCXOIALINX B
CUCTEME MNpPH HEU3MEHHBIX BHEUIHUX YCIOBUSX, €€ TIIOJHAs DHEPrus OCTaeTCs
MOCTOSIHHOM.

CyMMa KMHETHMYECKOM M NOTEHIMAJIBbHOM SHEPTUM TEJl HA3bIBAETCS ITOJHOU
MEXaHUYECKON SHEPTUEH.

Jns TOJIHOM MEXaHWYECKOW SHEPruu 3aKOH COXPAHEHUS HDHEPTHMM HMEET
CIEAYIOIIEE BBIPAKECHUE: MOJHAS MEXAHUYECKasl DHEPTHS 3aMKHYTOW CHUCTEMBI TEJN,
B3aMMO/JICHCTBYIOIIUX CUJIAMHU TATOTEHUS U YIIPYTOCTH, OCTAETCS HEM3MEHHOM.

OCHOBHOE COJEp)KaHHE 3aKOHA COXPAHEHUS SHEPIHH 3aKIIF0YAETCS HE TOJIBKO
B YCTaHOBJIEHMU (aKTa COXpaHEHHUs TOJHON MEXaHMYEeCKOW SHEpruu, HO U B
YCTAHOBJICHMM  BO3MOJKHOCTH  B3aUMHBIX  IPEBpPALEHUH  KUHETHUYECKOM U
MOTEHIMAJIBHOW SHEPTUH TEJI B PABHOM KOJMYECTBEHHON MEPE MPU B3aUMOJACHCTBUN
Tell.

3aKOH COXpaHEHMs SHEPTUU PACKPBIBAECT (PU3NUECKUI CMBICT OHATUS PAOOTHI.
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PaGota cun TATOTEHHWS W CHUJ YOPYTOCTH, C OJIHOM CTOPOHBI, paBHA
YBEJIMYEHUIO KUHETUYECKOM HHEPIHH, a C APYroil CTOPOHBI, — YMEHBIICHHIO
NOTEHIUAIBHOW SHEPTUU TE.

CrnenoBatenbHO, paboTa paBHA YHEPTUU, MPEBPATUBIIEHCS U3 OJHOTO BUJA B
IPYTOM.

3aKOH COXpaHEHUs MOJHOM MEXaHMYECKON PHEPIHM B MpoLEccax C y4aCTHEM
CUJI YNPYrOCTH W TPABUTALHMOHHBIX CHUJ SIBIIIETCS OAHUM K3 OCHOBHBIX 3aKOHOB
MEXaHHKW. 3HAaHHME ITOr0 3aKOHA YIPOIIAET PEIIEHWEe MHOTHX 3aJay, MMEIOUIUX
OOJIBITIOE 3HAYCHHE B MPAKTHYCCKOU KU3HH.

Mexanndeckoe ABMKEHHUE HUKOT/Ia HE UcUe3aeT OecCIeIHO U HUKOTJa OHO HE
BO3HHMKAET caMo co0oil. Bo BpeMs TOpMOKeHHs aBTOMOOMIISI POU30IIIIO HArPEBAHUE
TOPMO3HBIX KOJOJOK, IIMH aBTOMOOWIS U acanpra. CienoBaTeNibHO, B pe3yjbTaTe
JNEUCTBUA CHJI TPEHUS KUHETHYECKas DOHEPrus aBTOMOOWIISI HE WcUYe3sia, a
[IPEeBPATUIIACh BO BHYTPEHHIOIO SHEPTUIO TEIJIOBOTO JIBUKEHUS MOJICKYIL.

[Ipu m0ObIX (PU3NYECKUX B3aMMOJICUCTBUSIX HSHEPTrUs HE BO3HHKAET U HE
MCYE3aeT, a TOJBKO MPEeBpaIlaeTCa U3 OJJHON (OPMBI B IPYTYIO.

ITOCKONIBKY CHIIBI TPEHHSI UCKIIOUUTH MOJHOCTBIO HE BO3MOXHO, TO U 3aKOH
COXPAaHEHHs] MEXaHMYECKOW OSHEPTHM BBIIIOJHAECTCA B PEANbHBIX CHUCTEMAX JHUIIb
MPUOJIMKEHHO MPU YCIOBUU, YTO CUJIBI TPEHUS MaJIbl U UMU MOKHO MIPEHEOPEYb.

X0 PABOTHBI
IIpogheccuonanvro-opuenmuposanuvie 3a0aHUAL:
1. OnpenenuTs UEHY ACNEHUS JUHAMOMETPA U U3MEPUTEIbHOMN JIMHEHKH.
2. 3aKkpenuTh AMHAMOMETp Ha IITATHBE.
3. YcraHoBUTH (DUKCATOP y OTPAHUYHMTENHHOW CKOOBI, PAaCTAHYTh NTPYXKUHY C
cwioit = 3,3 H, 3aTemM MeAJIEHHO BEPHYTh B UCXOJHOE MOJIOKECHHUE.
4 VI3amepuTh JTMHEWKOMN JJIMHY TPY>KUHBI X1.
5. IlpukpenuTs rpy3bl, MOJHATH UX TaK, YTOOBI yKa3aTeldb JUHAMOMETpPA BEPHYIICS
Ha HOJIb, OTIIYCTHUTb I'PY3bl, ©3MEPUTH MAKCUMAJIbHYIO CHITYy YIIPYTOCTH.
6. U3meputhb IIMHY NPY>KUHBI, PU MIPUKPEIUVICHHBIX TPYy3aX X2.
7. CHATHb Tpy3bl, PAaCTAHYTh CHOBa MPYXUHY TakK, 4TOOBl (DUKCATOpP KOCHYJICS
MpyXuHbl. U3MepUTh CUITY YIIPYTOCTH MPYKUHBI.
8. OnpenenuTh yUIMHEHUE TIPYKUHBI AX = X2 — X1.
9. Onpenenuth nepeMenicHne rpy3oB h = Ax.
10. OmnpenenuTh U3MEHEHHWE MOTEHLUHAIBHOM JHEPTUM TNPYXKUHBI TMpu €€

pactspkeHun 1o popmyie AE,, = —*.

2
11.0npenenuth U3MEHEHUE MOTEHIMAIBLHON HEPTUH TPY30B MPU UX MEepeMEUICHUU
no ¢popmyne AE,,=mgh.
12. Pe3ynbTaThl BCEX UBMEPEHUN U BBIUUCICHH 3aUCcaTh B TAOJIHILY:
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N3menenune
£ JJIMHa NPYKUHBI = @ E an NMOTEHUHAJbHOM
D O = 9 e«
= @ = 2 z = S JHEPIruu
: o pl~] ple~} = L = > -
2 <y e e = 2 = e 2 = &
= o P P = = ) = o= = E
o > = > = = = 5 - = N E
ol [ = « v = = * L > § =
- 54 ® S == 0S5 = 2 a s ¥ 2 «
o e = = o > 2 O = = A o
o
s o - 3 = = = QE <
= = = = o E = e
=Y =Y
13.CpaBHUTH pe3yJIbTaThl U3MEPEHUM U ClIeJIaTh BHIBOI.
KOHTPOJIBHBIE BOITPOCBI:

1. Kakue BUJIbI PHEPTUH CYIIECTBYIOT B MEXaHUKE?

2. UTo Ha3bIBaeTCs MOJTHOM MEXaHUYECKON dHEpTUei?

3. ChopmynupoBaTh 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTHUHU.

4. ITpu KaKOM yCIIOBUHU BBITIOJTHSIETCS 3aKOH COXPAHEHUS SHEPTUH B peaibHBIX
CHUCTEMAX U MoYeMy?

JIABOPATOPHAS PABOTA Ne3

Ha3zeanue naoopamopnoit pabomuir: «A3MmepeHne BJIAKHOCTH BO3AyXa».
Ilenvy paodomor: HAY4YUTHCA OMNBITHBIM NYTEM OMNPEACATh OTHOCUTEIbHYIO
BJIQYKHOCTh BO3/yXa.

Oobopyoosanue: TEPMOMETpP, BOJA WU JUATWIOBBIA 3(UP, TCUXPOMETP,
06apoTEpPMOTUTPOMETD, TICUXOMETPUUYECKAsl TA0TUIIA.

PesyabTarsi:

Dopmupyemoie I71eMeHmbl IIK (npogheccuonanvno-opuenmuposanmnoe

cooepoicanue).

— 1IK 1.1. TlogroraBnuBaTh MCXOJHBIE JAHHBIE JJISl MPOEKTHPOBAHUSA, B TOM
yuciae IS pa3pabOTKM  OTHEIBHBIX  APXUTEKTYPHBIX UM OOBEMHO-
MJIAHUPOBOYHBIX PEIICHUMN;

Memanpeomemubwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

— IIPG 06, I1P6 07, I1PG 10;

— IIPy 07, ITPy 08,ITPy 09, ITPy 12.

Ilo okonuanuu pabomsi obyuarowutics 00adCeH YyMemb. TIAHUPOBATh WU
BBITIOJIHATh OKCIIEPUMEHTHI C TIOMOIIBIO PA3TUYHBIX U3MEPHUTEIBHBIX TPUOOPOB
(mcuxpomeTp, 6apOTEPMOTUTPOMETP), TOIB30BAThCS MCUXOMETPUYECCKON TaOIUIICH;
pelaTh 3aayd Ha OMpEIENICHHE OTHOCUTENIbHOM BJIAXKHOCTH BO3yXa, OOBICHSITH
M3MEHEHHE arperaTHbIX COCTOSTHUI BEIIECTRA.

Teopus
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B atmocdepe 3emnn Bcerna conepxarcsa BonasHble napbl. VX coxepkaHue B
BO3/1yX€ XapaKkTepu3yercs: abCOMOTHON M OTHOCUTEIHHOMN BIIAKHOCTBIO.

AOGcoiIoTHas BIaXKHOCTh (0,) ompenensercs Maccoil BoAsSHOro mapa B 1 M
BO3/1yXa, T.€. IJIOTHOCTHIO BOJISTHOTO Tapa.

AOGCOIOTHYIO BIIQYKHOCTh MOYKHO ONPEIEIUTH 110 TEMIIEpaType — TeMIepaType,
Opu  KOTOpPOM Tap, HaXOIAIIMWCA B BO3AyXe, CTAHOBUTCS HACHIIICHHBIM.
Temmepatypy TOYKH POCHI OIMpPEIENSAIOT C IMOMOIIbIO TUTPOMETpPa, a 3aTeM II0
tabmune "/[asnenue HACBIWEHHBLIX NAPO8 U UX NIOMHOCMb NPU  PA3TUYHBIX
memnepamypax" HaXOAAT COOTBETCTBYIOUIYIO TeMIIEpaType TOUKH POCHI IUIOTHOCTb.
HaiineHnHast IOTHOCTB U €CTh a0COIIOTHAS BIAKHOCTh OKPYKAIOIIETO BO3AyXa.

OTHocHUTENbHAS BJIAXKHOCTh ¢ IOKAa3bIBAET, CKOJBKO IPOLIEHTOB COCTaBIISET
a0CoOJIIOTHAs BJIAXKHOCTh OT IUIOTHOCTU p,BOJASIHOTO Iapa, HACHIIIAIOLIET0 BO3AYX
p, ©100%

P,

3

MIpY IaHHOM TeMmepaType: @ =

X0/ PABOTHBI
IIpogeccuonanvro-opueHmuposannvie 3a0aHUS
1. PaccMoTpeTh ncuxpomMeTp U 6apoTEepMOTUTPOMETP U ONIPEACIIUTD IIKATY JEICHUS
pudOpPOB.

[TcuxpomerTp: baporepmorurpomerp:
K\ HUIKpE m(?(l beiconoe
Q 47)’[)
(= g g
LQ amm. gadnente 550‘”]
5 cr
0
0 arr%\ [ W

2. IlpoBepuTh HajaM4YMe BOALI B CTAKAHUMKE IICHXPOMETP M MPU HEOOXOIUMOCTH
JIOJIUTD €€.

3. OmnpenenuTth TeMIepaTypy Cyxoro TEpMOMETpa.

4. OnpeaenuTs TEMIIEPATYPy CMOUYEHHOTO TEPMOMETPA.

5. OmnpenenuTh OTHOCHUTEIBHYIO BJIQKHOCTb, TMOJB3YSICh TICUXPOMETPUUECKON
TaOIUIICH.

6. OnpenenuTh OTHOCUTEIHHYIO BIQKHOCTD M0 OApPOTEPMOTUTPOMETPY.

/. Vcnonw3ys Ttabnuuy “/laénenue HacvlujeHHbIX NApo8 U UX NIOMHOCMb NpU
Pasiuynbix memnepamypax', onpeaeanTh TUIOTHOCTh HACBHIIIEHHOTO BOJISHOTO Iapa
(mpu Temmiepatype ty).

PP

8. Onpenenuth a0COMIOTHYIO BIAKHOCTD 1O opMysie p = 1 O 0%

9. Pe3ynbrarhl U13MepeHui 3anucarb B TAOJIUILY:
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IToxa3zanue Pa3HocTh OTHOCHTEIB- OTHOCHTEIB- IInoTHOCTEH A0coTI0T-
TepMOMeTpa MOKAa3aHuii Hafl BJAKHOCTL | Hasl BJAKHOCTEL HACLIIIEH- HaSBJIAXK-
r
CyXoro | cmMoue TEPMOMETPOB BO3/yXa Mo BO31yXa MO HOT'0 napa, HOCTBp, —
r M
ti, °C | HHOTO At, °C NMCUXPOMETPY 0apoTrepMorur- Pu 3
o ) 0 M
ty, °C »,% pomeTpy ¢,%

10. CpaBHUTH pe3yabTATHI U ClIEIATh BHIBO/I.

KOHTPOJIBHBIE BOITPOCHI:

1. YUro nHa3piBaeTcsi ucmnapeHueM, KoHaeHcauuei? I[louemy mnpu ucnapeHuu
TEeMIIepaTypa KUAKOCTH MOHUKAETCA?

2. Kakoii map Ha3pIBatOT HachleHHbIM? Kak nepeBecT HEHACBIILIEHHBIN Nap B
COCTOSIHHE HACBIIICHUSA?

3. M300pa3uTh Ha pPHUCYHKE AMHAMUYECKOE PAaBHOBECHUE MEXAYy MapoM HU
KHUIKOCTBIO.

4. IloueMy mOKa3aHMsI BJIQXKHOIO TEPMOMETpPA ICUXPOMETPA MEHBIIE
IoKa3aHuil cyxoro TtepmoMerpa? IIpy KakoM YCIOBUM pa3sHOCTh IOKa3aHHUU
T€pMOMETpa HanoOoJbIasA?

5. Cyxol U BJIaXXHBIA TEPMOMETpPBI IICUXPOMETPA MOKA3bIBAIOT OAHY U TY K€
Temneparypy. KakoBa oTHOCHUTENbHASA BIAXKHOCTB BO3IyXa?

6. Uto Ha3bBaroT TOuKOM pockl? [Ipu kakoi Temmeparype BEIIAAET poca, eCiu
JaBJieHUE BOASHOTO napa B Bo3nyxe 1706 Ila.

7. I[louemy mocie »apKoro AHs poca ObIBaeT 0oJiee 0OuIbHA?

JIABOPATOPHAS PABOTA Ne4

Ha3zeanue naoopamopnoii pabomur: «A3MepeHne NmMOBEPXHOCTHOIO HATSKEHMS
KUIKOCTH.

Ileny padomur: HayuuTHCS ONPENEIATH KOAP(UIIMEHT MOBEPXHOCTHOTO HATSKEHUS
Pa3JIMYHBIMU CIIOCOOAMH.

Obopyoosanue: BeCcbl C pa3HOBECAMH, IITATUB, IITAHTCHIUPKYJb, JIMHEHKA
U3MepuTeNibHas, Koja0a KOHUYECKas, CTakaH, CTakaH C BOJOM, BOpPOHKa
KOHycooOpa3Has uiu OlopeTka ¢ KpaHOM, TpyOKa pe3uHOBas C KPAaHOM U
CTEKJISTHHBIM HAKOHEYHUKOM JHaMEeTpoM 3—4 MM, COCyd C BOJIOWH,
KanuisspHas Tpyoka.

PesyabTarthl:

Dopmupyemoie

cooepoicanue).

— IIK 1.1. TlogroraBnuBaTh MCXOJHBIE JAHHBIE ISl MPOEKTUPOBAHUS, B TOM

I71eMeHm bl IIK (npogheccuonanvho-opuenmuposanmnoe

yucie g pa3pabOTKU  OTHENBHBIX  apXUTEKTYpPHBIX M  OOBEMHO-
IJJAHUPOBOYHBIX PELICHUM;
MemanpeomemHubwle:

— 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;
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npeomemmuuie:
— I1P6 06, I1P6 07, TTP6 10;
— IIPy 07, ITPy 08, IIPy 09, I1Py 12.

Ilo okonuanuu pabomvi o6yyalOWUICsa O00NdCeH YMemb: IUIAHUPOBATb U
BBIIIOJIHATh ~ DKCIIEPUMEHTHl [0  ONPEICICHHUIO IOBEPXHOCTHOIO  HATSHKEHHSI
BOJIBL,IIPUMEHSTH MOJYYCHHBIC 3HAHUA MO (U3MKE NIl OOBSICHEHHs HaOII0IaeMbIX
SBJICHUN, TPOU3BOJUTH MAaTEMAaTUYECKyI0 OOpabOOTKy TMOIYy4YEeHHBIX pEe3yJIbTaTOB
AKCIIEPUMEHTA U MOTPEUTHOCTEN U3MEPEHUS.

Teopusa

Mosekynbl  TIOBEPXHOCTHOTO  CJIOS  JKHIKOCTH — 00JamaroT  M30BITKOM
MOTEHIIMATBHOM SHEPTUU MO CPABHEHUIO C SHEPTUEH MOJIEKYJI, HAXOAAIIUXCSI BHYTPH
xugakoctu. Kak n mobas MexaHuuyeckasi CucTemMa, OBEPXHOCTHBIM CIION KUJIKOCTU
CTPEMUTCSI YMEHBIIIUTh CBOIO MOTEHIIMATBHYIO SHEPTUIO. 3a CUET YMEHBIIICHUS 3TOU
SHEPIUU MOJIEKYJISIPHBIE CHJIbI — CHJIbI TOBEPXHOCTHOTO HATSKEHUSI — COBEPIIAIOT
paboty A, cokpamas IUIONIaJb CBOOOJHON IMOBEPXHOCTH JKHIKOCTH S Ha
BenmuuuHy AS: A =6AS.

KoadduumenT mnpomoprnuoHaJIbHOCTH 6  Has3bIBaeTcsa KO3 UImeHToM
MOBEPXHOCTHOTO HATSHKEHUS JAHHOU KUAKOCTH. V3 mpuBeeHHOM Bbilie (HhOpMYIIbI
BUJIHO, YTO OH YHCJICHHO PaBEH CWJIE MTOBEPXHOCTHOrO HaTshkeHUs F, geiicTByromei
Ha CAWHMIY JJIMHBI JIMHUM, OTPAaHUYMBAIONIEH KaKyro-1u00 YacTb CBOOOJHOMN
MMOBEPXHOCTH KUIKOCTU: G = %

[ToBepXHOCTHOE HATSHKEHUE JKUJIKOCTH 3aBUCHT OT TPHUPOIBI TPAHUYHBIX CPE]T
U TEMIIEPATYPHI KUIKOCTH.

[ToBepXHOCTHOE HATSXKEHHE MOXKHO OIPEACIUTh Pa3TUYHBIMU METOJaMHU:
METOJIOM OTpbIBA Kamelb ¢ METOJOM TMOJHSATUS JKUJIKOCTH B }[ M
Kanuisipe. I
1) MeTon oTpbIBa Karesb. J I

JUis M3MEpEeHUs STHM METOJOM COOMpAlOT YCTAHOBKY IO~ 71
PHUCYHKY.

HanuBatoT AUCTUIUIMPOBAHHYIO WM XOPOIIO MPOKHUISTYEHHYIO
BOJly U C MOMOIIBIO KpaHa PETYJIUPYIOT €€ BBITEKAHUE TakK, 4TOObI
BOJIa OTAEIBHLIMH KaIUIAMU Majajia B IMOJICTABICHHBIA cTakaH. Jlis &=
Karulu KUJKOCTH B MOMEHT €€ OTpbIBa OT KOHIIA TpyOku cuioi F
OyJIeT Bec Karuu: F =mag;

JIUHUSI, OTPAHUYMBAIONIAs CBOOOJHYIO TTOBEPXHOCTh JKHJKOCTH,

— JUIMHA OKPYKHOCTH IIECHKH KaIlIH: | =ndu.x.

_mg_ Mg h
Orcroma o = d,, MM G = "~
K. UK.

rie M — macca BBUIMBIICHCS BOJABI, § — YCKOpPEHHE CBOOOTHOTO
najeHus, N — YKUCIO Kareidb BOABI, Ou.— BHYTPEHHUH auaMETp
CTEKJISTHHON TPYOKH.

2) MeTton moaHATHS KUAKOCTH B KaITUJLISAPE.
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[Ipu u3MepeHuu, KanWUIIpHYI0 TpPYyOKy OIyCKAalOT B CTaKaH C BOJOM H
U3MEPSAIOT BBICOTY MOAHATUS BOAbl B Kamwuisipe. JKUAKOCTh MOJAHMMAETCs B
Kamuuisipe 10 TeX Mop, MOKa Cujla MOBEPXHOCTHOT'O HATSDKEHHS] HE YPaBHOBECUT
CUITY TSIKECTH, IEUCTBYIOIIYIO Ha MOHATYIO BOAY:

2
prd“hg
F = Fuane, omd= -
phgd
Otcrona G6="", , [l p— IUIOTHOCTb XXHAKOCTH, § — MOJYJb YCKOPCHHUS

CB060I[HOI‘O IHaacHuA, h - BeicoTa MMOAHATHA XKUAKOCTH B KAIIUJIJIAPC, d- AUaMCTp
KallnJrIpa.

X0/l PABOTHBI
| cnoco0: kanenvnwit
IIpogheccuonanvrno-opuenmuposaHnuvle 3a0aHUA:
1. PaccmoTpeThb HIKajabl H3MEPUTENbHBIX IPUOOPOB, ONPEACIUTh HEHY JECJICHUS.
2. Onpenenuth Maccy mycroro crakana o 0,01 r.
3. H3MepuTh BHYTpPEHHUH JOHaMETp CTEKISHHOW TpPYOKH INTaHTEHIUPKYJIEM.
Boerarcnuth nuaMetp meiku Kamiud.. = 0,9 d.
4. CoOpaTh yCTAaHOBKY IO PUCYHKY. Y CTaHOBUTH MpUOOpP TakK, YTOObI CTEKIISIHHAS
TpyOKa, U3 KOTOPOIl BBITEKAET BOJIa, ObLJIa CTPOTO BEPTUKAJIbHA.
5. 3aKpbITh KpaH, HAIUTHh BoAy. IloCTENEHHO OTKpbIBasg KpaH, JOOUTHCS, YTOOBI U3
TpyOKH BOJia BhITEKAJA OTIeNbHBIMU KaryisiMu (30 — 40 xarnens B MUHYTY).
6. IloncraBuTh noj TpyOKy mycToM cTakaH U orcuuTarh B 100 kanesns.
7. Onpenenutb Maccy cTakaHa ¢ BOJIOM, BBIYMCIUTh MacCy BOJIbI
M3 =Mz —My.

mg

8. BBIYMCIIUTH TIOBEPXHOCTHOE HATSHKEHUE BOJIBI 1O (hopMyIie: 6 = | a,

9. BeIUuCINTh OTHOCUTENBHYIO MOTPEITHOCTh U3MEPEHUH TT0 opMyIIe:
| O — O a6 |
o=—" -100%.

mabn

10. Pe3ynpraThl NI3MEpEHN U BBIYUCIICHUN 3allMcaTh B TAOJIHILY:

o, %

. = Kos¢ppunuent
° ¢ = ot Z = -c=5“ = - | moBepxmocTHOrO 8 4
=| = § 2 E = s & = HATSKEHHUSI Z 5
=| 5| €& 3 g z O Z 23
2 7 = £ = 5 EE EE é ,E 25
2lfz EZ| BB 2F pp |E L%z i
o | SE| =8| = S 2 & g F |& Z|EF 2 &
- S El 93 o 5 Z = s = 3 = = - S =
S Sl 22 2 o = 2 = s | X = 3 S
Es < < = g = = & > b“éa 5:
= = = S N e g ©
N e

Il cnioco6: kanunnapmuwii
IIpogheccuonanvro-opuenmuposarnuvie 3a0aHUSL:
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1. PaccMOTpeTh 1IKaIbl U3MEPUTEIBHBIX TPUOOPOB, ONPEACIUTD LIEHY JICJICHHUS.
2. I3aMepuTh TuaMeTp Kanujuispa ITaHTeHITUPKYJIEM.
3. CobpaTh yCTaHOBKY MO PUCYHKY. OMYCTUTh KaMMJUIAP B BOJAY U U3MEPHUThH BBICOTY
e€ MOAHATHSA B KamuIsipe (JIMHEHKOM) HaJl TOBEPXHOCTHIO BOJIBI B CTaKaHE.
phgd
4. BeancauTh TOBEPXHOCTHOE HATSHKEHUE BOJBI TT0 hOpMYyJIe: 6 = T
5. CpaBHUTBH pe3yabTaThl U3MEPEHUU C TAOJIMYHBIM 3HAUYCHHEM ITOBEPXHOCTHOTO
HATSDKEHUS U OIIPENCIIUTE OTHOCUTENIBHYIO ITIOTPEIIHOCTb.
6. PesynbTaThl M3MEpEeHUI U BEIYMCIICHUH 3alIMCaTh B TAOJIUILY:

< x 2 _ Koappunuent -
= o S = = IIOBEPXHOCTHOI'O S A
£ 2 | B 2 5
= 2 HATSKEHUsI
s § & § s S 2P = 5 g N
Sl = = = = 5 = o = = — E = E S
z A Q ! >} " " (5] <z = A = = -
El =85 20° o 2 < S - 2 = = 5 o«
S| 2E~ | §¢® :T| E= z 23
= o«
< & 2 3 = 2 S = ‘E iy E
= & Tt = = © E @
= R g = S s ©

7. CpaBHUTB pe3yibTaThl U CAENATHh BHIBO/I.

KOHTPOJIBHBIE BOITPOCHI:
YT0 Takoe NOBEPXHOCTHOE HATSKEHUE?
Kak u rie npuMeHseTcsi TIOBEpXHOCTHOE HATSXKEHUE.
Ha 4drto neiicTByeT cuiia NOBEpXHOCTHOTO HATSIKEHUS M KaK OHA HarpaBjeHa?
[TouemMy MOBEPXHOCTHOE HATSYKEHUE 3aBUCUT OT BUJIA )KUIKOCTU?
N300pa3uth Ha pUCYHKE MOJICKYIY KMJIKOCTH Ha MIOBEPXHOCTU TBEPAOTO TeIa
JUTA CJIy4dasi CMAYMBaHUS U HE CMAUYMBaHUs. Y Ka3aTh KPA€BOU YroJI.
Uto Takoe kanwmrsip? M300pa3uTh XKHAKOCT, B KaWILIIAPE IS CiIydas
CMauyMBaHUs U HE CMaYUBaHUS.
7. Tloyemy >KMJIKOCTH UCIIAPSIOTCS JIerde, 4eM TBepable Tesa’?

oW

o

JIABOPATOPHAS PABOTA Ne5

Haszeanue nabopamopnoii pabomoi: «M3ydenue 3akona Oma Ui y4acTKa 1enu
MpH MOCJIeI0BATEIHLHOM COeTMHEHHU MPOBOTHUKOB.

Ilenv pabomobi: HAyIUTHCS COCAMHSTH TMOTPEOUTENN PA3TUYHBIMH CIIOCO0aMHU,
OTIBITHBIM TYTEM MPOBEPHUTH 3aKoH OMa.

Obopyoosanue: WCTOYHUK DIIEKTPUYECKONM DHHEPTrUM, PE3UCTOPBI, aMIEPMETD,
BOJIBTMETP, PEOCTAT MOJI3YHKOBBIN, KIIFOY, COCTMHUTEILHBIE MPOBO/IA.

PesyabTarthl:

Dopmupyemoie JJ1eMEHM bl IIK (npogheccuonanvno-opuenmuposannoe

cooepoicanue).
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— 1IK 1.1. IlogroraBnuBaTth UCXOIHBIE JAHHBIE Uil NPOCKTHUPOBAHUSA, B TOM
yuciae Juisl  pa3padOTKM  OTHENIBHBIX  APXUTEKTYPHBIX U OOBEMHO-
IUIAHUPOBOYHBIX PEILICHUI;

MemanpeomemHble:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

npeomemHule:.

— I1P6 06, I1P6 07, TTIP6 10;

— IIPy 07, IIPy 08, IIPy 09, IIPy 12.

Ilo  oxonuanuu pabomuvl obyualowulca O00JdHCEH YMemb: COCTaBIAThH
JNEKTPUYECKUE L€NHM,  IUIAaHUPOBATh W NPOBOAUTH W3MEPEHUS  PA3TMYHBIMHU
U3MEPUTENIbHBIMU  IIpUOOpaMu  (aMIepMeTp, BOJBTMETpP), MPOU3BOAUTH pacyer
ANIEKTPUYECKUXLIENEW MpU PA3IUUHBIX CcHoco0ax COEAMHEHMsI NOTpeOuTened Hu
UCTOYHUKOB DJIEKTPUYECKOTO TOKA, IPOU3BOAUTH MAaTEMAaTHUYECKyI0 OOpabOTKy
IIOJIYYEHHBIX PE3YJIbTATOB JKCIIEPUMEHTA U IOTPELIHOCTEH; pellaTh 3aJadd Ha
OIIPENIEIICHUE CUJIBI TOKA C MCIIOJIB30BAHNEM 3aKOHOB OMa I y4acTKa LIETIH.

Teopus
DJIEKTPUUECKUM TOK — YIOPSAJIOYECHHOE JIBUKCHHUE 3apsOKEHHBIX dacTuil. [
TOro 4TOoOBl B TIPOBOJHHUKE BCE BpEMsS IPOTEKad DSJICKTPUYECKUM TOK, B HEM
HEOOXOJIMMO TIOJAJIEP)KUBATh TIOCTOSIHHOE DJJIGKTPUYECKOE II0JIE ¢  ITOMOIIBIO
WCTOYHHUKA TOKA.
OCHOBHBIMM ~ XapAaKTEPUCTUKAMH DJICKTPUUECKOIO TOKa B IENU SBJISIOTCS
HampsDKEHWE, Cujla TOKa, CONPOTUBJICHUE. 3aBUCUMOCTh MEXAY OTUMHU
XapaKTEpUCTUKAMHU yCTaHaBIMBaET 3akoH OMa:

= 2

R
[ToTpeOuTenn SIAEKTPUUYECKON DSHEPTMM — DJIEKTPUUECKHE JIAMITOYKH,
AJIEKTPOHArpeBaTEIbHBIC MPUOOPHI, MPOBOAA U T. M. — O0JaNAIOT ONPECICHHBIM
COMPOTUBIICHUEM, TIOATOMY KX YacTO HA3bIBAIOT  «IPOBOJAHUKAMW» WM

pEe3UCTOpaMH.
OOBIYHO DJCKTPUYECKAs IIeMb COCTOUT U3 HECKOJBKHX PE3HUCTOPOB,

COCMHEHHBIX TIOCIEIOBATENIbHO, MAapaUIeIbHO WM cMmemaHHo. CompoTUBICHHE

ATOTO PE3UCTOPA HA3BIBAIOT KBUBAJICHTHBIM OOIEMY COMPOTHUBIICHUIO HECKOJIBKHX

PE3UCTOPOB, 0OPA3YIOIIUX IIETIb.

CxeMa IIOCJIEIOBATEILHOTO COCAMHEHUS IPOBOJHUKOB BBITJISAIUT CJCAYIOIIAM

obpazom:
R1

R2
R3
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[Ipu mocnenoBaTebHOM COEAMHEHNHU BCE BXOSIINE B HErO IPOBOJIHUKH
COEIMHSIOTCS APYT 3a APYIOM, T.€. KOHEL IEPBOTO MPOBOJHUKA COCIUHSIETCS C
HA4aJIOM BTOPOTO.

Cuna Toka B JIOOBIX YAcTAX LENM OJHA U Ta k€ (00 3TOM CBUAETEIbCTBYIOT
[OKa3aHUsl aMIIEpPMETPOB):
I == f 1= I 2.
« Ecnu yepe3 oauH MpOBOAHUK MPOTEKAET TOK, TO OH IIPOTEKAET U UEpe3 BCE
OCTaJbHbIE.
o Ecnu xots 661 Ha OJHOM ITPOBOAHMUKE OTCYTCTBYET TOK, TO OH 00SI3aTEIIBHO
OTCYTCTBYET U Ha BCEX OCTAJIbHBIX.
[Ipu mnocnemoBaTeNbHOM COCAMHEHUU COMPOTHBICHUN pPE3yJIbTUpYIOLIEE
HaAIpsDKEHUE PaBHO CyMMeE HalpsDKEHUH Ha ydacTKax:
U= U;+ Us,.
PesynpTupyromee  cONpOTHBIEHHE  IOCIENOBATEIbHO  COEAMHEHHBIX
OTpeOuTENel paBHO CyMME CONPOTHUBIICHHUI MOTPEOUTENEH:

R= R, +R,.
ConpoTHBIECHHUE nenu R, COCTOSIIIIEH 13 N OJIMHAKOBBIX JIaMmIl,
comporusienueM Ry xaxmas, B N pa3 O0JIbIIE COMPOTUBICHUS OJHON JIAMIIBL
R=R;*n,

X0 PABOTHBI
1. CocTaBUTH IAEKTPUUECKYIO LEMb IO CXEME:

A

A RiR2R3 B

1

IIpogpeccuonanvro-opuenmupogaumvie 3a0aHUA.
2. PaccMOTpeTh MIKambl M3MEPUTEIBHBIX TPHOOPOB, ONIPEICTUTh IIEHY TCTICHU.
3.IIpoBepuTh 3IEKTPUUYECKYIO IIEMb, IENb 3aMKHYTh W M3MEPUTh HANPSDKCHHS Ha
KaXaoM pesuctope. JlJIsi 3TOro MPUKOCHYTHCS HAKOHEUHHKAMH IPOBOOB,
MPUCOEANHEHHBIX K 32)KUMaM BOJIBTMETP K KJIEMMaM Ka)KI0T0 pe3ucTopa.
4. 3mepuTh HampsiKEHWE HAa KOHIAX BCEW TPYIIbI pe3ucTopoB (yuacTok AB), nemns
Pa30MKHYTb.
5.I0poBeputh cOOTHOMIECHUS Uz = Upaca ;Upaca= U1 + Uz + U3) 1 cienath BBIBOI.
6.Beraucants oOriee CONPOTUBJICHUE MIPOBOJHUKOB, COEAMHEHHBIX
MOCJIEIOBATEIHLHO, PA3TUYHBIMU CIIOCOOAMM:
Rioow = Ulﬂ U Rz = R1+ R+ Rs

u
R206m
aMIIEpMETpa U CJIeTaTh BHIBO/I.

7. Tlo dopmyne | = BBIYMCIUTh culy Toka. CpaBHUTH €€ C IOKa3aHHEM
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8.Pe3ynbTaThl M13MEpeHHii U BEIUMCICHUM 3aMKucaTh B TAOIUILY.

COHpOTI/lBJ]eHI/le HanmeeHne Cl/lﬂa TOKA
= =
= = = m -
5 18 1S |9 (% 121212 |57 <2< F
c o 7 € ¢ |D|D|D| A2 = || &= & E
@ x Q — ) — —
4 S R -

9. CpaBHUTH pe3yabTaThl U3MEPEHUI U ClIeTaTh BBIBO/I.

KOHTPOJIBHBIE BOITPOCHI:
1. Kak BKIIOUEHBI BBIKJIIOYATENh, OaTapeiika W JaMmrodyka B KapMaHHOM
donapuxe? N300pazute cxemy.
2. M3o0Opa3utrh  y4acTOK  IIEMM  COJAEpXKAIIMM  JIaMIlbl,  COCAMHEHHBIX
nocJieoBaTeNbHO. [ 1€ MPUMEHSIOTCS TaKue CXEMBbI?
3. Tloka3ath Ha cxeme, KaK MOJIKIIOYUTh aMIIEPMETP U BOJIBTMETP K PE3UCTOPY.
Kak MOXXHO ompeIeINTh COMMPOTHRIICHUE PE3UCTOPA IO UX IMOKa3aHUAM?

JIABOPATOPHAS PABOTA Ne 6

Haszeanue nabopamopnou paoomoer: «A3ydyenue 3akoHa Oma JJ y4yacTKa Henu
NPHU NAPAIETLHOM COCAHHEHUM MPOBOJIHUKOB.

Ileny pabomer: HaydUTHCS COCNUHSITH MOTPEOUTENM PA3IMYHBIMH CIIOCOOaMH,
ONBITHBIM ITYTEM MPOBEPUTH 3aK0H OMa.

Oobopyoosanue: WCTOYHUK DIEKTPUYECKON DHEPTUM, PE3UCTOPBI, aMIEPMETD,
BOJIBTMETP, PEOCTAT MOJ3YHKOBBIH, KIIFOY, COEIUHUTEIIbHBIE POBOA.

PesyabTarsbi:

Dopmupyemoie I71eMeHmbl IIK (npogheccuonanvro-opuenmuposanmnoe
cooepoicanue).

— IIK 1.1. IloaroraBnuBath MCXOJHBIC NAHHBIE IJIsI MPOCKTUPOBAHUS, B TOM
yuciae IS pa3pabOTKM  OTJAEIBHBIX  APXUTEKTYpPHBIX M OOBEMHO-
MJIAHUPOBOYHBIX PEIICHUMN;

Memanpeomemubwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

npeomemHule:

— IIP6 06, I1P6 07, TTPG 10;

— IIPy 07, ITPy 08, ITPy 09, ITPy 12.

Ilo oxonuanuu pabomol obyuarOWulicsi OO0JCeH YyMemb. COCTABISTH
ANIEKTPUYECKHE 1IN,  IUIAaHUPOBAaThb M TIPOBOAUTH H3MEPEHUS  Pa3IMYHBIMU
MU3MEPUTENbHBIMA  NpUOOpaMu  (aMIepMeTp, BOJBTMETP), MPOU3BOAUTH pacyeT
ANEKTPUYECKUXIICTICH TIPU  PazIUYHBIX CMOCO0aX COEIUHEHUs TMOTpeOuTeNned u
HMCTOYHUKOB AJICKTPUUYECKOTO TOKA, TPOU3BOJUTHL MAaTEMAaTHUUYECKyl0 OO0paboTKy

26



IIOJIyYEHHBIX PE3YyJIbTATOB JKCIEPUMEHTAa W IOTPEIIHOCTEN W3MEPEHMS; pPellaTh
33]a4d Ha OIPENEICHUE CUIIBl TOKA C UCIOJIb30BaHMEM 3aKOHOB OMa i y4acTka
LEIIH.

Teopus
DJIEKTPUUYECKUM TOK — YIOPSAJIOYECHHOE JIBUKCHHUE 3apsKEHHBIX dacTuil. [s
TOro 4ToOBbl B IIPOBOJHHMKE BCE BpEeMs IPOTEKad DSJICKTPUYECKUM TOK, B HEM
HEOOXOJIUMO TOAJCPKUBATh TOCTOSTHHOE DJJIGKTPUYECKOE TI0JIE € IOMOIIBIO
WCTOYHHKA TOKA.
OCHOBHBIMM  XapaKTEPUCTUKAMHU DJIEKTPUYECKOTO TOKa B 1ENU SABJAKOTCS
HalnpsoKeHWe, CUJIa  TOKa, COMPOTUBICHHE. 3aBUCUMOCTh  MEXIY ATUMHU
XapaKTepUCTUKAMH YCTaHABIUBAET 3aKOoH Oma:

=2

R
[loTpeOuTenn SIEKTPUUYECKON SHEPIMM — DJIEKTPUYECKHE JIAMIIOYKH,
AJIEKTPOHArpeBaTeNIbHbIE MPUOOPHI, MPOBOAA U T. M. — O0JaJAI0T ONPEACICHHBIM
CONPOTUBJIEHUEM, TMO3TOMY HX YacTO Ha3blBAIOT  «IIPOBOJHUKAMHU»  WJIU

pe3ucTopamu.
Cxema nmapajieIbHOTO COCTUHEHUS TPOBOTHUKOB BBITIISAUT CIICAYIOUIINM 00pa3oM:

G & i
R1 QR‘J [:]Rii
Dt &

[Ipu mapaniesbHOM COEIMHEHHHM BCE BXOSUIME B HETO MPOBOJHUKHA OJHHUM
CBOMM KOHLIOM MPHUCOEAUHSIOTCS K OJHOM TOYKE Lenu A, a BTOPbIM KOHLIOM — K
Ipyrou Touke B.

Cuna TOKa B HEPa3BETBIEHHOM YAacTH LIENMM paBHa CyMME€ CUJI TOKa B
OTIIEJBHBIX MapajlIeIbHO COEAMHEHHBIX MPOBOAHUKAX. OO0 3TOM CBHUIETEIHCTBYIOT
NOKa3aHUsl aMIIEPMETPOB:

I — I 1 + f Z.

Ecnau BBIKpYTUTH OJHY JIamMIly, TO JApyras Jiammna HpoJ0JDKAeT TopeTh. ITO
CBOMCTBO MCHOJIB3YIOT I TOJKIIOYEHUS OBITOBBIX MNPUOOPOB B TOMEILCHHH.
Hanpsixkenne Ha ydactke nenu AB M Ha KOHIAX BCEX MApAJUICIBHO COECIUHEHHBIX
MPOBOJIHMKOB OJIHO U TO €.

U = Ul = Uz.

OO611ee CONMPOTUBIICHHUE MU MPU MapaICILHOM COCIMHEHUU MTPOBOJIHUKOB

ompenensercs no Gopmyre:

—_—= — 4+ —
R R, R,

ConpoTuBIECHHUE neny R, COCTOSIIEH U3 N OJUHAKOBBIX JIaMII,
comporusienneM Ry xaxxias, B N pa3 MeHbIIE COPOTUBIIEHHUS OIHOM JTaMIIbL:

R=12

n
Bo Bcex Cly4dasdax, Korjga HYXHO HCE3aBUCHMMOC BKIIOYCHHC H BBIKIIOYCHHC

QJICKTPHUICCKHUX HpI/I60pOB B IOCIHK, HUCIIOJB3YIOT HapalJICIbHOC COCANMHCHHUC
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AIIEKTPUYECKUX YCTpPOHUCTB. MMEHHO mapayienbHbIM 00pa3oM YCTaHABIMBAIOT
pPO3E€TKM B KBapTupax. Takoe NOAKIIOYEHHWE MO3BOJSIET BKIKOYATh Pa3IMYHbIC
npuOOpPHl B CETh COBEPILIEHHO HE3aBUCUMO JIPYT OT APYra, U MPHU BBIXOJE UX CTPOs
OJIHOTO U3 HUX ATO HE BIUSET HA PaOOTy OCTAIbHBIX.
OcHOBHBIE OCOOCHHOCTHU:

o BxutoueHue wW/uWiaM BBIKIIOYEHHE OJHOM Harpy3ku He Memaer pabote

OCTaJIbHBIX.
« Bce Harpy3ku paboTaroT npu 0JJHOM HaIPSHKCHUU.

X0 PABOTHBI
1. CocTaBUTH 3IEKTPUUECKYIO LIENb IO CXEME

-4 '

R1

AR>B
[ 1

(=
=

IIpogheccuonanvro-opueHmupoganivie 3a0aHUL:

2. PaccMOTpeTh MIKaJIbl M3MEPUTEIILHBIX IPHOOPOB, ONIPECITUTD IIEHY JICIICHUS.

3. IIpoBepUTh 3IEKTPUYCCKYIO IIEMb, LIEMb 3aMKHYTh U M3MEPUTh HAIPSDKCHUC Ha
y4acTke AB M CHJTy TOKa B LICITH.

4. TlepexIIOYUTh aMIIEPMETP U3 MArUCTPAIHM B TY WM HHYIO BETBb U U3MEPHUTh CHIY
TOKa B KaXJIOM PE3HUCTOPE.

5. [IpoBeputhb COOTHOMIECHUSA yoce, = 11 + |2 + 30l 5, = I, CHETIATH BBIBOLL.

6. BbunciauTh 00Iee CONMPOTHUBIICHHE MPOBOIHHKOB, COCIMHEHHBIX MapauIeIbHO,
Pa3JIMYHBIMU CTIOCOOAMU:

1 1 1 RiR,R3

T.€. Raoiu= R R TRR; +RR; -

/. Bprauciauth Hanpspkenue mo (opmyne U

U
R e AB n—= —+ — + —
Tobu I R206u¢ Rl RZ R3 ’

pace. — | * Raogw. CpaBHHTH ero ¢
MOKa3aHWEM BOJBTMETpPA U CJIeJIaTh BBIBO/I.

8. Pe3ynbTaThl n3MepeHui U BEIYUCICHUHN 3aMKicaTh B TAOIUILY.

ConporuBjieHue Hanpsixenue Cuia Toka
= =
= = = M == <
S 18 18 |2 1% 121212 |5 <223
v o o € ¢ |D|D|D| 2 = | === | & B
@ @ @ N — ) —_ -
¥ | -

9. CpaBHUTH pe3yabTaThl U3MEPEHUI U ClIETaTh BHIBO/I.

KOHTPOJIBHBIE BOITPOCBI:
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1. Jlng ocBelleHus TpaMBalHOIO BaroHa vcnodib3yercsa 10 mamin, paccuMTaHHBIX
Ha Hanpsbkenue 120 B. Kak BkimroueHsl 3T Jamnbl? Hampsokenue B
TpamBaiiHoi cetu 600 B.

2. N300pa3uth y4yacToK MU COJIep Kallluid JaMIIbl, COETMHEHHBIX MapalieIbHO.
['ne mpuMeHsII0TCs TaKue CXeMbl?

3. Bocemb pe3uCTOPOB COEIMHMIM IO JBa TIOCIEJOBATEIbHO B YETHIPE
napajijiesibHbie BeTBU. HauepTuTh cxemy coeiMHEHHUS.

JIABOPATOPHAS PABOTA Ne 7

Ha3zeanue nabopamopnou paoomsr: «Omnpenenenne I/AC um BHYTpeHHero

CONPOTHUBJICHUS UCTOYHUKA HANPSIZKEHUS».

Ileny padbomwr: Hayuuthes onpenensate OJC W BHyTpeHHee CONPOTUBIICHUE

MCTOYHUKA TOKA.

Obopyoosanue: aMIepMmeTp, BOJBTMETP, HMCTOYHUK JJICKTPUUYECKOW HSHEPTUH,
peoCTaT, K04, COETMHUTEIIbHBIE IPOBOJA.

Pesyabrarsi:

Dopmupyemoie I71eMeHm bl IIK (npogheccuonanvro-opuenmuposannoe

cooepoicanue).

— IIK 1.1. IlogroraBnuBaTth WCXOJHBIE JAHHBIE ISl MPOEKTHUPOBAHUS, B TOM
yucie Uil pa3pabOTKH  OTHAENBHBIX  ApPXUTEKTYPHBIX M OOBEMHO-
MJIAHUPOBOYHBIX PEIICHUM;

Memanpeomemmbwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

npeomemHule:

— IIPG 06, I1PG 07, I1PG 10;

— IIPy 07, ITPy 08, ITPy 09, I1Py 12.

Ilo oxonuwanuu pabomol obyuarowulicss OO0JCeH yMemb. COCTABISATH
ANEKTPUYECKHE LIEeMH,  IUIAHUPOBaTh W BBINOJHATH HM3MEPEHHS]  Pa3IUYHBIMU
M3MEPUTETbHBIMU npudopamMu (ammepmerp, BOJIETMETP), ITPOU3BOJIUTH
MaTeMaTHUYeCKyl0  OOpaOOTKy  MOJIyYEHHBIX  PE3yJbTaTOB  JIKCIEPUMEHTa U
MOTPEIIHOCTEN HW3MEpPEHHUs;  pelaTh 3aJauyd Ha ONpEACNIEHWE CHIIbI TOKa C
MCIOJIb30BaHMEM 3aKOHOB OMa JIJIsl ydyacTKa LEeNy U MOJHOW LEMH.

Teopus
Bo3HukHOBEHME pa3sHOCTH MOTEHIIMATIOB Ha MOJIOCaxX JIF0OOro UCTOYHUKA TOKa
SABJISICTCS PE3YyJIbTATOM pa3feiCHUs] B HEM IMIOJIOKUTEIBHBIX W OTPULATEIIbHBIX
3apsiIOB.  JTO  pa3feieHHe TPOHMCXOMuT Onaromaps pabote, coBepliaeMoi
CTOpOHHMMHU cujiaMd. CTOPOHHME CHUJIBI — CHJIbI, JIEUCTBYIOIME MPOTHUB
AIEKTPUYECKOTO TIOJII WM BBIMOJHSIONIME PabOTy 3a CYET KaKOW-IIMOO IHEpPTruw,
MOJBEAEHHOM U3BHE.
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Benuunna, u3mepsiemass paboToil, coBeplIaeMOW CTOPOHHHMH CHIIAMU TpU
NEPEMEIICHUY E€AUHUIBI IIOJIOKUTENIBHOIO 3apsiJa BHYTPUM HCTOYHHMKA TOKA,
Ha3bIBAETCSl AJIEKTPOABIDKYIIEH cribl UCTOUHMKA ToKa (DC— ¢, B).

Ecin 1nens pa3omMKHyTa, TO paboTa CTOPOHHUX CHJI IIPEBpALIACTCS B
NOTCHIMAIBHYIO JHEPIMI0 HMCTOYHMKA Toka. [lpm 3aMkHyTOM menu 9ra
NOTEHLMAIbHAs 3HEPIUs pacXoAyeTcss Ha padoTy IO MEPEMELICHHIO 3apsiioB BO
BHEIIHEW 1eNu C CONpOTUBIEHMEM R UM BO BHYTpEHHEH dYacTh LENu ¢
CONIPOTHUBJICHUEM I,
¢ =IR+1Ir, T.e. £ 1 I MOXKXHO ONIPENIETUTH ONBITHBIM ITYTEM.

X0 PABOTHBI
1. CocTaBUTh 3NEKTPUUECKYIO LIEMb IO CXEME:

4

IIpogeccuonanono-opuenmupogantule 3a0aHU.

2. PaccMOTpeTh IIKabl aMIIEpMETpa B BOJIBTMETPA, OMPEICTUTh LIEHY IEICHHUS.

3. IIpoBeputhb 11€Mb, 3aMKHYTh KJIIOY, TOJB3YSICh PEOCTATOM, YCTAHOBUTH CUITY TOKA,
COOTBETCTBYIOIIYIO HECKOJBKUM JECIEHUSM IIKaNbl amriepMmerpa. CHATh MOKA3aHUS
BOJIETMETPA U amnepmeTpa. Pa30OMKHYTh LETIb.

4. TToBTOpUTH OMBIT 3 pa3a, U3MEHSSI CONPOTUBIIEHUE LENU PH MOMOIIM peocTara.

u

5. BeIYMCIUTD BHELIHKE CONPOTHUBIIEHHUE LIENH, UCTIONb3ys 3akon Oma: R = T

6. Pe3ynpraThl uaMepeHuii nmoactaButh B ypaBuenue & = U + Ir, onpenenuts € u I,
emlasi CUCTEMbl YPaBHEHHMI:

e =Ui+I1r, e =Ux+1lar, {EZU3+|3r,
=Ux+1lor; =Usz+13r; =Ur+11r.
u,-uU Us,-U U, -u
r= 2 1r: 3 2 — 1 3
-1, lo-13 I3—1p
— Ul —Ugl,  _ Ugly=Uyly  _ Ujlg—Ugly

-7 l2—15 l3=1y
/. Pa3oMKkHYTH 1lenib U U3MEpUTh HanpskeHUE Ugym Ha 3aKMMaX HCTOYHUKA
AJIEKTPUYECKON SHEPIUU MPU PA3OMKHYTON BHELIHEW LIETIH.
8. Bce pesynbTaThl U3MEpEHUI U BRIYMCIICHUH 3allicaTh B TAOHILY.
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9. CpaBHUTH pe3yabTaThl U3MEPEHUI U ClIETaTh BHIBO/I.

KOHTPOJIBHBIE BOITPOCHI:

=

UTo Takoe BHEWIHSSA U BHYTPEHHSSI YaCTH Lienu? YKa3aTh HA PUCYHKE.
UYT0 Takoe CTOPOHHHE CHIIBI?

3. Ilouyemy moka3zaHus BOJBTMETPA PU PA30OMKHYTOM M 3aMKHYTOM KITIOUE
pa3JIn4YHbI?

Yro HazpiBaetcs IC?

YTo Takoe BHYTPEHHEE U BHEIIHEE CONIPOTUBIICHUE LIEITN?

A

o b

JIABOPATOPHAS PABOTA Ne 8

Ha3zeanue navopamopnoii pabomot: «OnpeneneHue TeMnepaTypbl HUTH JIAMIIbI
HAKAJUBAHUS U MOIIHOCTH, MOTPEOJIsIeMOH JIAMIIO.

Ilenv pabomer: wccnenoBaTh 3aBUCHMOCTh MOIIHOCTH TOKAa OT HAMPSOHKEHUS U
HAyYHUTHCS ONPEACIIATh TEMIIEPATypy HUTH JIAMITHl HAaKaJTUBAHMSI .

Oobopyoosanue: SJIEKTPUYECKasd JiaMIla, MWCTOYHHUK DJIEKTPUYECKOrO TOKa,
aMIIEpMETpP, BOJBTMETP, PEOCTAT TMOJ3YHKOBBIM, KIIOY, COEIUHUTEIIbHbBIC
MpOBO/JIA.

PesyabTarsbi:

Dopmupyemoie I71eMeHmbl IIK (npogheccuonanvho-opuenmupoeanmnoe

cooepoicanue).

— IIK 1.1. TloaroraBnuBaTh WCXOJHBIC JAaHHBIE JJIsi MPOCKTUPOBAHUS, B TOM
yuciae IS pa3pabOTKM  OTHEIBHBIX  APXUTEKTYPHBIX HM  OOBEMHO-
MJIAHUPOBOYHBIX PEIICHUN;

MemanpeomemHuule:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

npeomemHule:

— TIIP6 06, ITP6 07, TTP6 10;

— IIPy 07, IIPy 08, ITPy 09, IIPy 12.

Ilo oxonuwanuu pabomovl obyuarowulicss OO0JCeH YyMemb. COCTABISATH
AJIEKTPUYECKUE II€NW, IUIAHUPOBATh W BBINOJHATH SKCIIEPUMEHTHI C IOMOIIBIO
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Pa3MYHBIX W3MEPHUTEIBHBIX TMPUOOPOB (ammepMeTp, BOJBTMETP), MPOU3BOIUTH
MaTeMaTUYeCKyl0  OO0pabOTKYy  TMOJYyYEHHBIX  pe3yJbTaTOB  OJKCIEPUMEHTa U
MIOTPELTHOCTEMN.

Teopus

Jlamna HakanMBaHUS MPU BKIIOYEHUU paOOTACT B DKCTPEMAJBHBIX YCIOBHSIX
IpU TOKaX, KOTOPBIE IMPEBBIIIAIOT HOMHUHAIBHBIN, YTO MPUBOJUT K YCKOPEHHOMY
M3HOCY HUTH HaKajla U MPEXKICBPEMEHHOMY BBIXOY JIAMITBI U3 CTPOsI, 0COOCHHO TIPHU
MPEBBIIIEHUSIX HATPSKEHUS B TUTAIOIIECH CETH.

[Ipn mpomomkuTeIbHONW pabOTe JIaMITbl HAaKaJWBAaHWUS €€ HUTh HaKama IOJ
BO3JCHCTBUEM  BBICOKOW TEMIEpPATypbl HAarpeBa MOCTEIIEHHO HCHapseTcs,
YMEHBIIIASICh B AMaMeTpe, pBeTcsa (meperopaet). UeM Bblllie TeMIepaTypa Harpepa
HUTH Hakama, TeM OoJjbIlle CcBeTa H3IydaeT Jjammna. llpw 3TOM HHTEHCHBHEE
MPOTEKAET MPOLIECC HCMAPEHUS HHUTH, U COKPAIAETCd CPOK CIY>KObI JIamIIbl.
[TosToMy n1 naMIl HakaJWMBAaHUS yCTAHABIIMBAETCS Takash TeMIlepaTypa Hakala
HUTH, TIpU KOTOpOM obOecreuynBaeTcss HEOoOXoAuMasi CBETOOTAaua JaMIlbl U
ornpeeneHHas IPOJOIKUTEIHHOCTD €€ CITY>KOBI.

C TouKM 3peHus KJIaCCUYECKOU 3JIEKTPOHHON Teopuu JBa (paktopa: 1) yuactue
AJIEKTPOHOB B XAOTUYECKOM JIBIDKCHHMM (HApsAy C HaIpPaBJICHHBIM) M 2) HAUYUE
COyIapEHUN JIEKTPOTEN ¢ MOHAMU KPUCTAIIIMYECKON PELIETK BOCIIPUHUMAECTCS KaK
BJIEKTPUYECKOE COMTPOTUBIICHUE MTPOBOIHUKA JJIEKTPUUECKOMY TOKY. C yBEIMUEHUEM
TEMIIEPATYPbl BO3PACTAET CKOPOCTh XAOTHYECKOrO JABWKECHHUSA, a TaKXe 4YHCIO
COyapEHUN 3JIEKTPOHOB, UTO JOJKHO IPUBECTH K YBEIMYECHUIO COIMPOTUBIICHUA
MPOBOJIHUKA. JKCIEPUMEHTAIBHO YCTAHOBJICHO, YTO JISI METAJJIOB YBEJIUYEHUE
COIPOTHUBJICHUS C TEMIIEPATYPON BBIPAXKAETCS 3aBUCUMOCTBIO:

R, = Ry(1+ at)

rne Ry, — conporuBienue mnpoBogaHuka mpu Ttemmeparype 0 °C, Ry —
CONPOTUBJICHUE TPOBOJIHUKA MIPU TemmepaType t, o — TepMuYeckuit KordPuiuent
COIPOTHUBJICHUS JAHHOTO METAJUIa, OH TMOKAa3bIBAET HA KAKYI) YacThb W3MEHSETCA
COIPOTHUBJICHUE NMPOBOAHUKA NIPpU Harpese ero Ha 1 °C. Y 4nuCThIX METAIOB MOPSIKA

1073

, ¥ CIUTaBOB MeHbIe. Y BoJib)pama, U3 KOTOPOTO H3TOTOBJIICHA HUTH
rpagyc

uccnexyeMoit nammsl 4,8-1072 ic

TemnepaTypy packan€HHON HUTH, MOXKHO OIPEACIIUTD 10 hopmyIie

Rr —Rg
oRy

€CIIM M3BECTHBI €€ compoTHBIeHHE R; mpu 3Toi Temmeparype W CONPOTHBIICHHE
Huta RO npu remnepatype 0 °C:

MonHOCT, TOKa — BEJIMYMHA, XapaKTEpPHU3YIOIIas, C KaKOW CKOPOCThIO
coBepiaerca pabora Toka.

[Ipy 3aMbIKaHUM PJEKTPUUECKON IIEMH Ha €€ y4acTKe C cOmpoTHuBieHHEM R,
tokoM |, Hanpspkernem Ha koHmax U mpowusBoautces pabora A:!

U2

A=IUt=I%Rt= - -
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Benuunna, paBHas OTHOIIEHHIO pabOTHI TOKa KO BPEMEHH, 32 KOTOPOE OHa
COBEpUIAETCs, HA3bIBAETCSI MOIIIHOCTBIO P

A
P= <.

U 2
CnenoBatensHo, P =1U = I°R = -

3aBucuMocTh P oT U MOXXHO uCCIe10BaTh SKCIEPUMEHTAIILHO.
PaGota snextpuyeckoro Toka B CU Beipaxaetcs B Jkoyisax (/x), MOIIHOCTh
— B BarTax (Br1).

X0 PABOTHBI
1. CocTaBUTH 3NEKTPUUECKYIO LIEMb IO CXEME:

Se

IIpogheccuonanvro-opuenmuposanmvie 3a0aHUsA:

2. PaccMOTpeTh MIKaibl U3MEPUTEIBHBIX TPUOOPOB, ONIPEACIUTh IIEHY JICTICHUS.

3. IlpoBeputTh 1IeTIb, 3aMKHYTh KIIOY, TOJB3YsACh pPEOCTATOM, YCTaHOBHUTH
HaWMCHbIIICe 3HAUYCHNE HampspkeHus. CHATh TOKa3aHUS BOJBTMETPA U aMIlepMeTpa.
Pa3oMKkHYTH 11ETIB.

4, TlocTeneHHO BBIBOJS PEOCTaTa, CHITh HECKOJIBKO pa3 MOKa3aHHs aMmIiepMeTpa H
BOJIBTMETpPA. 3HAYEHUS CHJIBI TOKA BHIOMPAIOT TAKHUMH, TIPH KOTOPBIX HUThH JIAMITHI HE
CBETUTCS, CBETUTCS KPACHOBATHIM I[BETOM M CBETUTCS C MAaKCUMAIBHON SIPKOCTHIO.

5. Jlyst Kaxa0ro 3HAYCHHSI HAMPSHKCHUS ONIPEICITUTh:

1) momHOCTEP = U, moTpebasieMyto gammoi,

)
2) conporuBiieHne Ry = 7 HUTH HaKana,
) Rr —Ro
3) remnepartypy e€ Hakana T = Ry

rae Ro— conpoTuBiieHne HUTH JaMIbl NP KOMHATHOM TeMIIepaType;
0 — TEMIIEpATypHBII KOd(PUIUEHT conpoTuiIeHus Bonbdpama (a = 0,0048 K1),

B nepBoM ombiTe, KOr/a TOK B LIEMM MUHMMAJIEH, & CBEYEHUE MOJHOCTHIO
OTCYTCTBYET, TEMIIEpaTypy HUTH HaKajda MOXKHO CUMTaTh KOMHATHOW. IlockoibKy
P CBEUEHUHU JaMIlbl B TMOJIHBIA Hakal TeMIeparypa HUTH OY€Hb BBICOKA (~
2000°C), To A npuOIU3UTEIBHOTO MOJCYETa TEMIIEpaTypbl MOXHO MPHUHSATH, YTO
BenmunHa Ro M ecTb 3HaueHHWe COMpPOTUBIEHUS HUTH Hakana, KOTopoe Oyner
ITOJIyYE€HO B IIEPBOM OIIBITE.

6. PesynpTaThl u3MepeHU U BBIUMCICHUN 3aHECTU B TaOJHILY.
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7. I[TocTpouTs Tpavik 3aBUCUMOCTH:

1) MomHOCTH, TOTPEOIIEMOI JTAMITOH, OT HAIIPSKEHUS Ha €€ 3aKuMax;
2) cOnpOTHBIICHUS HUTU HaKaJla JJaMIIbl OT €€ TeMIEePaTyphl.

8. CpaBHUTH pe3yJabTaThl U3MEPEHUI U ClIeTIaTh BBIBO/I.

KOHTPOJIBHBIE BOITPOCBI:
1. Yrto Ha3bIBaIOT pabOTOM TOKA, MOIITHOCTHIO TOKA?
Kakumu criocobamMu MOKHO OTIpEIeIUTh MOIIIHOCTh TOKa?
3. Kak oTpakaercst pocT TeMIepaTypsl HUTH HaKaja JIAMITBI Ha €€ COMPOTUBJICHUE U
HA BBIACISEMYIO B HE MOIIIHOCTH?
B xakwue BUZIBI SHEPTUH MOXKET MPEBPAIIATHCS JNEKTPUIECKAS SHEPTHUs?
Jlamnei, 200-BatrTtHast w 60 BaTTHas, pacCUMTAHbl HA OJHO HANPSKECHHUE.
ConpoTuBIIeHHE KaKO# JIaMITbl OOJIBIIE U BO CKOJIBKO pa3?
6. OT HarpeBaTeNbHON CHHMpPAIX OTPE3ad TMOJOBUHY, ApPyra IOJOBHHA OCTANIach
BKJIIOUEHHOM B 1eNb. BO CKOJBKO pa3 HU3MEHUTBHCA BBIICIISIEMOE Ha HEU
KOJIMYECTBO TEIIOTHI (3a 1 ¢)?

no

o &

JIABOPATOPHAS PABOTA Ne 9

Ha3zeanue naoopamopnoii pabomoi: «3ydyeHue sIBJICHUS] 3JIeKTPOMATHUTHOM
UHAYKIUW.

Ilens pabomoi: N3y4UTh SBICHUE DJIEKTPOMArHUTHON MHIYKIIHAH.

Obopyoosanue: TAIBLBAHOMETP, KaTYIIIKA, COCIUHUTEIIbHBIE TPOBOJA, MATHUT.

Pe3yabTarthi:

Dopmupyemoie 971eMEHm bl IIK (npogheccuonanvro-opuenmuposannoe

cooepoicanue).

— IIK 1.1. TloaroraBnuBath MCXOJHBIC NAHHBIE IJIsi MPOCKTUPOBAHUS, B TOM
yuciae Ui pa3paboOTKH  OTHENBHBIX  ApPXUTEKTYPHBIX H  OOBEMHO-
MJIAHUPOBOYHBIX PEIICHUN;

MemanpeomemHuwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

npeomemmHuule:
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— I1P6 06, I1P6 07, TTIP6 10;
— IIPy 07, ITPy 08, I1Py 09, [1Py 12.

Ilo  oxonyanuu pabomvl obOyuarowulics OO0JdHCEeH YMemb: TIPOBOJIUTH
HaOJIO/ICHHS] TUIAHUPOBATh M BBIMOJHITE 3KCIEPUMEHTHI C MOMOIMIBIO PA3IMYHBIX
MPUOOPOB, COCTABJIATH JJCKTPUUCCKUEC TN, NMPUMEHSATh TOJYyYCHHBIE 3HAHUS TI0
bu3uKe U1 00BSICHEHUS HAOII01aeMOe SIBIICHUE DJICKTPOMArHUTHON MHIYKITUH.

Teopus
B 1831 r. dapaneii oOHapyXui1, YTO B 3aMKHYTOM IPOBOJAIIEM KOHTYpE MpHU
U3MEHEHUM MAarHUTHOTO IOJIS BO3HUKAET IEKTPUYECKUMH TOK. DTOT TOK Ha3BaJH
UHAYKIMOHHBIM TOKOM. VMHIYKIMOHHBIM TOK B KAaTylIK€ H3 METaJUIMYECKON
IIPOBOJIOKY BO3HMKAET IIPY BIABUTaHUU MarHuTa BHYTPb KaTYIIKHU U IIPY BbIIBUTaHUN
MarHuTa M3 KaTylKd (pUC. a), a TakKe NpU HM3MEHEHUU CHIIbI TOKa BO BTOPOMU
KaTyIlIKe, MAarHUTHOE T0JI€ KOTOPOM MPOHU3BIBAET MEPBYIO KaTYHIKY (pHC. 0).

a) 0)

SBneHNME BO3HUKHOBEHMS DJIEKTPUUYECKOTO
TOKa B 3aMKHYTOM IIPOBOJSIIEM KOHTYpPE NPU H3MEHEHMSIX MAarHUTHOIO IIOJI,
IIPOHU3BIBAIOIIETO KOHTYP, HA3bIBACTCS 2/IeKMPOMASHUMHOU UHOYKYUELL.

[losiBneHue HNEKTPUYECKOr0 TOKAa B 3aMKHYTOM KOHTYpE IMpPU H3MEHEHUSX
MAarHUTHOTO TOJIsl, MPOHU3BIBAIOLIETO KOHTYpP, CBUIETEIBCTBYET O JEHCTBHHM B
KOHTYpE CTOPOHHHMX CHJI HEDJIEKTPOCTATUYECKOW MPHUPOAbI UM O BO3HUKHOBEHUU
OJ1C nnaykunu.

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

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

X0/ PABOTHBI

IIpogheccuonanvro-opuenmuposanuvie 3a0aHUAL:
1. CoOpaTh 1€Mb TaK, KaK 3TO MOKa3aHO Ha PUCYHKE:
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2. llepenBuras MarHuT yepe3 MOJOCTh KaTYIIKU, KaK IMOKAa3aHO Ha PUCYHKAx a) — I),
OTMETHUTbH B KQXJIOM ClIydyae OTKJIOHEHHE CTPEJIKU TraJlbBAaHOMETPA.

4. 3ambIKasi 1 pa3MbIKas 11eTb, OTMETUTh OTKJIIOHEHHE CTPEIIKH raIbBAHOMETDA.
5. Cobparth 11enb, H300paKEHHYIO HA PUCYHKE.
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6.[lepenBuras katymky depe3 MOJIOCTh APYrol KaTyIIKH, OTMETUTHb OTKJIOHEHUE
CTPEJIKU raJIbBAaHOMETPA.
7. CpaBHUTH pe3yIbTaThl U3MEPEHUI U ClIeTIaTh BBIBO/I.

KOHTPOJIBHBIE BOITPOCHI:
1. Yto Ha3bIBaIOT MAarHUTHBLIM MojeM? YeM OHO cO3/1aeTCs M Ha YTO JICUCTBYET?
2. UTo Ha3BIBAIOT ABJICHUEM DJICKTPOMATrHUTHOW WHITYKITHCH?
3. Uto Ha3BIBAIOT MArHUTHBIM IIOTOKOM?
4. Ot 4ero 3aBUCHUT BEJIMYMHA U HAMIPABJICHUE UHIYKIIMOHHOTO TOKA?

JIABOPATOPHAS PABOTA Ne 10

Hazeanue nabvopamopnon pabomoer: «M3ydyeHne 3aBHCHMOCTH TMepPHUOAA
KOJIe0aHMIl HUTSIHOTO MASITHUKA OT JJIUHBI HUTH.

Ilenv pabomoer: N3y9nTh 3aBUCUMOCTD TIEPHOJIa KOJICOAHUN HUTSHOTO MAasTHHKA OT
JUTMHBI HUTH, HAYYHUTBCS OINPEICIATh YCKOPEHHE CBOOOJHOIO TMaJeHUS C
MOMOIIBI0 MATEMaTUYECKOTO MasTHUKA.

Oobopyoosanue: MTATUB C AEp>KaTeleM, IIAPHUK, MOJBEIICHHBIM HA HUTU JIMHOU
okoino 1 M, mpoOka, u3MepUTeNbHAs JIEHTA WM METpOBasl JIMHEHKa,
ITAHTEHIIUPKYJIb, CEKYHIOMED.

Pe3yabTarthi:

Dopmupyemoie 9J1eMEHm bl IIK (npogheccuonanvro-opuenmuposannoe

cooepiicanue).

— IIK 1.1. TloaroraBnuBath MCXOJHBIC NAHHBIE IJIs MPOCKTUPOBAHHUS, B TOM
yucie Ui pa3paboOTKH  OTHENBHBIX  APXUTEKTYPHBIX M OOBEMHO-
MJIAHUPOBOYHBIX PEIICHUI;

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:
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— I1P6 06, I1P6 07, TTIP6 10;
— IIPy 07, ITPy 08, I1Py 09, [1Py 12.

Ilo oxonuanuu pabomwvl obyuarowutics 00NxHCeH yMemb: TIAHUPOBATH U
MPOBOJIUTh M3MEPEHUST  C TIOMOUIBI0 PA3IMYHBIX W3MEPUTENbHBIX MPUOOPOB,
OOBSCHATh HaOMIOMacMble (PU3UYECKHE SIBICHHS, TPOU3BOJUTH MAaTEMaTHYECKYIO
00pabOTKy MOJYYEHHBIX PE3YJIbTATOB SKCIEPUMEHTA W TMOTPEIIHOCTEH H3MEpPEHUS,
(hopMyIIMpPOBATh MOHATHE KOJICOATEILHOTO JABMKEHUS U €T0 BUOB; PEIIaTh 3a/1a4d Ha
HaX0KJIEHUE MMAPaMETPOB KOJIEOATEIBHOIO JIBHKEHHS.

Teopus
MaremMaTtuyeckuM  MasTHUKOM  Ha3blBaeTCd  MarepuajgbHas  TOYKa,
MOJIBEIICHHAs] Ha HEBECOMOW M HEpacTsLDKUMOM HUTU. MOJENbI0 MOXKET CIIyKHUTh
TSOKENBINA [IApUK, pa3Mepbl KOTOPOTO BeCbMa Mallbl IO CPABHEHUIO C JJIMHOW HHTH,
Ha KOTOPOW OH IOABEUIEH (HE CPaBHUMBI C PACCTOSIHUEM OT LIEHTPA TSHKECTH JI0
TOYKH ITOJIBECA).
Yuénble [anuneir, HptoToH, beccenb u apyrve yCTaHOBWIM CIIEAYIOIINE
3aKOHBI KOJIEOAHUSI MAaTEMAaTUYECKOTO MasTHUKA!

1. Ilepuon kosieOaHUs MAaTEMaTHYECKOrO MAasATHHKA HE 3aBUCUT OT MacChl
MasiITHUKA U OT aMILUIATYZbI, €CJIM YTOJI pa3Maxa He IpeBaIaeT 6°.

2. Tlepuox xonebaHWsT MATEMAaTHYECKOTO MAasSTHUKA MPsIMO MPOMOPIHOHAICH
KBaJpaTHOMY KOPHIO M3 JUIMHBI MasATHHKAa M OOpaTHO MPONOPLUUOHAIECH
KBaJIpaTHOMY KOPHIO U3 YCKOpPEHUSI CBOOOIHOTO MaJICHUSI.

Ha ocHoBaHMM 5THX 3aKOHOB MOHO Hamucatbh (opmyny s Tepuoja

KOJIEOaHMIL: T=2n \g )

X0 PABOTHBI
IIpogeccuonanvro-opuenmuposantule 3a0aHU.
1. PaccmoTpeTh LIKasbl H3MEPUTENbHBIX IPUOOPOB, ONPEACIUTh IEHY JCJICHUS.
2. [locTaBuTh MITATUB Ha Kpail cToOJA.
3. 3axaTb HUTh MAasTHUKAa 3a CBOOOJHBIM KOHEL MEXAYy ABYMsI MOJOBHHKaMH
pe3aHoi MpoOKH B JepKaTelie MTaTHBA.
4. VI3MepuTh Npu MOMOIIM IUTAHTEHIUPKYJS IWAMETp LIapuKa, HaWTU paauyc
miapuka rI.
5. M3meputh aiuHy HUTHl0, HAUTHU JUIMHY MasSTHUKA (IJIMHA MAsSTHUKA CUUTACTCS OT
HIDKHETO Kpasi MPOOKH JI0 IIEHTPa TSHKECTH I1aprKa)
= lo+r.
6. OTKJIOHUTH IIApUK Ha HEOONBILON yroiu, He 6oJbiie 10°, U OTIMYCTUTS.
7. Ilo cekyHaomepy ONpeeauTh BpeMs, 3a KOTOPOE MasTHUK COBEPIIMI N MOJIHBIX
KoJjebanuil (Hanpumep, 100 konebanmit).

8. BeruncauTh nepuo moaHOTo KoyieOaHuss MasiTHUKA TI0 popMyIie: T=7
_ _ 4n?l
9. Beruucanth yckopeHue cBOOOIHOTO TaeHus, 1o popmyre: g=—7

10. TIoBTOpUTH OMBIT /iBa pa3a NpU Pa3TUUYHbIX JJIMHAX MasTHUKA.
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11. U3 Bcex HaWEHHBIX 3HAYCHHUNM YCKOPEHHUS CBOOOTHOTO TAJCHUS BBIYHCIIUTH
CpeaHee 3HaUYCHUE.

12.CpaBHUTH HalliIcCHHOE 3HAYCHHE YCKOPEHHS CBOOOIHOTO MAJICHUS ¢ TAOJIUYHBIM U
OTPEICIUTh OTHOCUTEIbHYIO MOTPENTHOCTh U3MEPEHUS 110 (hopMyIIe:

|g_gma6ﬂ| 0
= - 100%
9ma6n
13. Pe3yabTaThl N13MEpEeHNId U BEIYMCICHUN 3aMUCaTh B TAOIHILY.
e = =
= = =
= o )
= - = s = £
- - = O = T
— 2
= | & ° g = o S
o iz o = o | € =S TS =
= s | B = Z ol o 2 L O = s
= | = | E 2ol 2 o E=| 8 T/ Z a2 = A
= E|E |ES|E5|55 2 = 3 2 5
< S = =
= | 2 | 5|8 SE|SsE| 25| E = S = o Z
g = | = SEEZ| EE| E| S5 SEEV | FEE =
= | 9 | = | = = = s | 2 = © 3 E 3 = =
= = = = B o =2 0| = e g2 N s = = 5o 2 e a
S| S|E|E |5/ 85/ 85|65 285 /82853 |E5
A " |[FEAZEZ | »EN ORED | =SECHB OF

0, %

14. CpaBHUTH pe3yJIbTaThl U3BMEPEHUN U CAENIATh BHIBOJ.

KOHTPOJIBHBIE BOITPOCHI:
1. Uto Takoe MexaHW4YeCKue Kojaebanus?
2. Yto Ha3pIBalOT aMIIUTY 10 Kojebanuii? [Tokazats e€ Ha pUCYHKeE.
3. Tloka3aTh Ha pUCYHKE BHIBI MAasTHUKOB, 3amucaTh (OPMYIIbI, KOTOPBHIM
PACCUYMTHIBAIOT TIEPHUOJ] KOJIEOAHUN ITUX MASITHUKOB.
4. Kakue koyie0aHUs Ha3bIBAIOT CBOOOJHBIMU U BBIHYXKIeHHBIMH? [IpuBecTn
IPUMEPHI.
5. Kakue kosneGanusi Ha3pIBAIOTCS 3aTyXaloOMMU W He3aryxarommmu. [louemy
konebanust 3aryxator? WM300pasuTh Ha pucyHke Tpaduky 3aTyXawluxX H
HEe3aTyXaroIMX KOJeOaHmi.

JIABOPATOPHAS PABOTA Nell

Ha3zeanue naovopamopnoit paoomuet: «A3yyenue nuHTepphepeHIun CBETA.

Ilenwv pabompr: M3yunTh UHTEP(PEPEHIIUIO CBETA.

Obopyoosanue: MBUILHBIA pAaCTBOP, MPOBOJOYHAS pAMKA, JICKTPUUECKAS JTaMITOUKa,
UCTOYHHK 3JIEKTPUYECKON HEPTUU JJIsl MUTAHUS JTAMIIOYKH, COCUHUTEIbHbIC
POBOJIA, CTEKJISTHHAS TPYOKa, CTEKJISTHHBIC TIJIACTUHBI, KOMIIaKT-IHCK.

Pe3yabTarthl:

Dopmupyemoie INIeMeHmbl IIK (npogpeccuonanvHo-opueHmupogannoe

cooepoicanue).

— IIK 1.1. TlogroraBnuBaTth WCXOJHBIE JAHHBIE ISl MPOEKTUPOBAHUS, B TOM
guciae I8 pa3paOOTKH  OTAEIBHBIX  ApXUTEKTYPHBIX HM  OOBEMHO-
IJIAHUPOBOYHBIX PEIICHUN;
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Memanpeomennule:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

— I1P6 06, I1P6 07, TTP6 10;

— IIPy 07, ITPy 08, IIPy 09, I1Py 12.

Ilo oxonuanuu pabomvl obOyuaOWUICA OOAMCEH YMemb: TPOBOJUTH

HAOIIO/ICHUS, TUIAHUPOBATh U BBIMOJIHATH SKCIEPUMEHTHI, OOBSICHATH HAOII0aeMOe
ABIIeHUE (MHTepPEPEHIIMOHHAS KAPTHUHA).

Teopus

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

WnuTepdepenius BoJH — CIOKEHUE B MPOCTPAHCTBE JBYX (MM HECKOJIBKHUX)
BOJIH, IIpY KOTOPOM B Pa3HbIX €ro TOYKaxX IOJIy4aeTcs YCUJICHHE WM OcllalJieHne
PE3yNbTUPYIOLIEH BOIHBI.

Jlisg oOpa3oBaHus yCTOMYMBON MHTEP(EPEHIIMOHHOW KapTUHBI HEOOXOIUMbI
KOT'€pEHTHbIEC (COIJIaCOBAHHBIE) HCTOYHUKU BOJIH. KOrepeHTHhIMH Ha3bIBArOTCS
BOJIHBI, UMEIOILIME OJJUHAKOBYIO YAaCTOTY U MOCTOSIHHYIO Pa3HOCTh (as3.

WnTepdepennmeil cBera Ha3bIBAIOT MPOCTPAHCTBEHHOE IE€pepacipeeieHue
CBETOBOTO MOTOKA MPHU HAJIOKEHUH JBYX (MJIM HECKOJBKHX) KOT€PEHTHBIX CBETOBBIX
BOJIH, B pe€3yJbTaT€ 4YEro B OJHUX MECTaX BO3HHMKAIOT MAKCUMYyMbI, a B JIPYIUX
MUHHUMYMbI THTEHCUBHOCTH (MHTEp(EpEHIIMOHHAs KapTHUHA).

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

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

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

[Ipu pa3HOCTH X014, PaBHOM YETHOMY YUCIY JUIMH MOJTYBOJH

A
[=2k-=
2

HaOro1aeTcst UHTEpEepEeHIIMOHHBIN MakcumywM, rae k=0; + 1; £ 2; + 3;...
HUrepdepeHITnoOHHBIT MUHUMYM HAOJIIOAAeTCsd TPU Pa3HOCTH XOJ]ia, PaBHOM
HEUETHOMY YMCITY JUTUH TTOJTYBOJH

I= 2k +1) 2

L
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[Mlupuna wuHTEPHEPEHIIMOHHONW TMOJIOCH BBIPA3UTCS COOTHOIICHUEM: AX = 5/1,
d

JUIMHA CBETOBOI BOIHBL: A = t AX

gyuciao noysoc N, KoTOpble MBI  YBUAMM,  ONPEACISIETCS  CTEHEHBIO

MOHOXpOMAaTHYHOCTUA/AA: N = AJAL

Korza BITIOTHAETCA YCIOBUE MAaKCUMYyMa JUIsl OJTHOW JJIMHBI CBETOBOW BOJIHBI,
TO OHO HE BBITIOJHSACTCS JUIA ApyruxX BoiH. [loaToMy ocBeméHHas OelbIM CBETOM
TOHKass [BETHAas Mpo3payHas IUICHKA KaXEeTCs  OKpAlleHHOW.  SIBieHue
uHTephEpPEHIIMM B TOHKUX IUICHKAX NPUMEHSETCS i1 KOHTPOJISI KadecTBa
00pabOTKM MOBEPXHOCTEH, SISl POCBETICHUS OTTHKH.

NuTepbepeHiimonHas KapTHHA — pEryJIsIpHOE depefoBaHue oOacTeit
MOBBILICHHOW Y MOHW>KEHHOW NHTEHCUBHOCTH CBETA.

WUuTtepdepenius cBera — MPOCTPAHCTBEHHOE IMEepepaclpe/ieieHue YHEPruu
CBETOBOI'0 M3JIyYCHMUS IPU HAJOXKEHUU JABYX WA HECKOJBKUX CBETOBBIX BOJIH.
CrnenoBaTelbHO, B SIBJICHUSX WHTEpPEpeHINH U AUGPaKIUU CBETa COOJIIOMAETCS
3aKOH COXpaHeHus sHepruu. B obmactu uHTEpEepeHInn CBETOBAasE SHEPIHs TOJBKO
repepacupenensercs, He IpeBpallasich B ApPYyrue BUIBl dHepruu. Bospacranue
DHEPTUM B HEKOTOPBIX TOYKAX HWHTEPPEPEHIIMOHHOW KapTHUHBI OTHOCUTEIHHO
CyYMMAapHOM CBETOBOM HEPTUU KOMIICHCUPYETCSI YMEHBIIEHUEM €€ B IPYTUX TOUKAX
(cymmapHasi CBETOBasi SHEpPIrusi — 3TO CBETOBAsi SHEPTHUs JBYX CBETOBBIX IYYKOB OT
HE3aBUCUMBIX UCTOYHUKOB).

CBeTriible  MOJIOCKM COOTBETCTBYIOT MAKCHMyMaMm JHEpPrud, TEMHbIE —
MHHUMYMaM.

X0/ PABOTBHBI
IIpogeccuonanvro-opuenmuposanHle 3a0aHUA.
1. ITposectu OIIBIT 1:
1) onyCTUTH NPOBOJIOYHYIO PAMKY B MBUIBHBIN PacTBOD;
2) npoHabIt01aTh U 3apUCOBATh UHTEPPEPEHIIMOHHYIO KAPTUHY B MBUIBHOU TIJICHKE
(mpu  OCBEeNIEHWH TUIEHKH OenbiM CBETOM (OT OKHAa WM JIaMIIbl) BO3HHUKAET
OKpallluBaHUE CBETJIBIX MOJIOC: BBEPXY — CHHHI 1IBET, BHU3Y — B KPACHBIN 1IBET);
3) caenaTh BBIBOJ.
2. [Iposectu OIIBIT 2:
1) ¢ TOMOIIBIO CTEKIISTHHOM TPYOKH BBITYTh MBUTBHBIN Ty3BIPh;
2) npoHabmoAaTh 3a HUM (IIPU OCBEHIEHUH €ro OenbiM CBETOM HAOII0JaoT
0o0pa3oBaHHE I1IBETHBIX HWHTEP(PEPEHIIMOHHBIX KOJIEL; [0 Mepe YMEHbIICHUS
TOJIIIMHBI MJIEHKU KOJIbLIA, PACIIUPASICh, IEPEMEIIAIOTCS BHU3);
3) onucaTh UHTEPPEPECHIIMOHHYIO KAPTUHY,
4) cnenaTh BBIBOJ.
3. [Iposectu OIIBIT 3:
1) TmiaTenbHO MPOTEPETh CTEKIISHHBIE TUTACTMHKH, CJIOXHUTh X BMECTE M CXKaTh
najbllaMu;
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2) nponaOmrofaTh MHTEPHEPEHIMOHHYIO KapTUHY (M3-32 HEUACATBHOCTH (POPMBI
COTIPUKACAIOLIUXCA TOBEPXHOCTEN MEXIy IUIACTUHKAMM OO0pa3yroTcs TOHYaine
BO3/YLIHbIEC MTyCTOTHI, JAIOLIUE SPKUE Pay’KHbIE KOJIbLIEOOpPA3HbIE WIN 3aMKHYTbHIE
HENPaBUIBbHOW (DOPMBI TOJIOCHI; NMPU W3MEHEHUU CHJIbI, CKMMAIOIIEH IUIACTUHKH,
pacrnojoxeHue u (¢GopMa IOJOC HU3MEHSAIOTCS Kak B OTPaKEHHOM, Tak M B
IPOXOSIIEM CBETE);

3) 3apucoBaTh yBU/IEHHbIE KAPTUHKU;

4) cnenaTh BBIBOJ.

4. IIposectu OIIBIT 4:

1) mONOXUTH TOPU3OHTATILHO HA YPOBHE IJ1a3 KOMITAKT-TUCK;

2) mpoHabo1aTh HHTEP(HEPEHIIMOHHYIO KapTUHY;

3) onucath uHTEPHEPEHIIMOHHYIO KapTHHY,

4) cnenaTh BBIBOJ.

5. CpaBHUTH pe3yNbTAThI ONBITOB U CAEIATh BHIBOJ.

KOHTPOJIBHBIE BOITPOCHI:
1. Yro HazbiBaeTcsa uHTepdepeHImeit ceera’?
Kaxoe ycinoBue HeoOxonumo aJia untepdepeHium ceera’?
3. Kakoit Bum wumeer uHTepdEpeHIIMOHHAsS KapTWHA B CIlyda€ MOHO-
XPOMAaTHUYECKOTO cBeTa?
Kaxk ompenensieTcst AmmHa CBETOBOM BOJIHBI P UHTEp(hEpeHITNU cBeTa?
[Touemy MBUTBHBIC ITy3BIPH HMEIOT PATYKHYIO OKPAaCKy?

no

o s

JIABOPATOPHAS PABOTA Nel2

Ha3zeanue naoopamopnoii pabomer: «A3ydyenune 1uppaKkumu cBeTa.

Ilenv pabomot: n3yanTh TUGPAKIIUU CBETA M ONIPEICITUTD JJIUHY CBETOBOW BOJIHBI.

Oobopyoosanue:. TpuOOP IS ONPEACIICHUS JUIMHBI CBETOBOM BOJIHBI, ITOJCTABKa JJIS
npubopa, AUPpPaKIMOHHAS PENIETKA, MCTOYHHUK CBET (JIAaMIIOYKa C MPSIMOU
HUTBIO HAaKajla B MaTPOHE).

PesyabTarsbi:

Dopmupyemoie I71eMeHmbl IIK (npogheccuonanvho-opuenmuposanmnoe

cooepoicanue).

— IIK 1.1. IloaroraBnuBath MCXOIHBIC NAHHBIE IJIs1 MPOCKTUPOBAHUS, B TOM
guciae I8 pa3pabOTKH  OTAEIBHBIX  ApXUTEKTYPHBIX HM  OOBEMHO-
MJIAHUPOBOYHBIX PEIICHUMN;

Memanpeomemubwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

npeomemHule:

— [IIP6 06, ITPG 07, T1P6 10;

— IIPy 07, ITPy 08, ITPy 09, ITPy 12.
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Ilo  oxonyanuu pabomwvl obOyuarowulics OO0JJHCEH YMemb. TPOBOJIUTH
HaAO0JII0ICHUS], TUIAHUPOBATh U MPOBOJAUTH U3MEPEHUSI Pa3IMUHBIMU U3MEPUTEIbHBIMU
npubopamMu; MPUMEHSATH TIOJyYECHHbIE 3HAaHUA 1O (GuU3MKe M1 OOBSCHEHUA
HAO0JII01AEMOTr0  SIBJICHUS, AaHAJU3UPOBATH COCTAB dJIEKTPOMArHUTHBIX HW3ITY4YECHUMH;
POU3BOIUTH MATEMATUYECKYIO 00paOOTKY MOTYYEHHBIX PE3YJIbTaTOB SKCIIEPUMEHTA.

Teopusa

Hudpakiuss —  sABIEHUE OTKJIOHEHHS BOJHBI OT  MPSIMOJIMHEHHOTO
pacupoCTpaHEeHUsl IPH MPOXOKACHUHN Yepe3 Majble OTBEPCTUS U O TMOAHUU BOJIHOM
MaJbIX MPEnATcTBUil. Pa3smepbl mpenarcTBuil (OTBEPCTH) NOJKHBI ObITh MEHBIIIE
WIH COM3MEPUMBI C JJIMHOW BONHBI. CyIIECTBOBAaHHME ATOTO SIBJICHHS (AU(PpPaKIINN)
OrpaHUYMBAET O0JIACTh MPUMEHEHHUSI 3aKOHOB I'€OMETPUYECKON ONTUKHU U SIBISETCS
NPUYMHON TIpeiesia pa3pemiaoeil CocCOOHOCTH ONTHUECKUX MPUOOPOB.

Hudpakiuss oObSICHAETCS TEM, 4YTO CBETOBbIE BOJHBI, NPUXOJAIIME B
pe3ynbTare OTKJIOHEHUs W3 PAa3HbIX TOYEK OTBEPCTHS B OJHY TOUKY Ha 3KpaHe,
UHTEPHEPUPYIOT MEKTY COOOM.

Judpakius cBeTa HUCHOJB3YETCS B CIEKTPaJbHBIX MPUOOpaxX, OCHOBHBIM
AJIEMEHTOM KOTOPBIX SIBJISIETCS NU(PpaKIIMOHHAS pElIeTKa.

JudpakyoHHas peleTka — ONTUYECKUH mpuodop,
NPECTaBISIONINI COO0M NEPUOANYECKYIO CTPYKTYpPY H3
OOJIBIIOr0 YHCIIa PErYJISIPHO PACIIOIOKEHHBIX 3JIEMEHTOB,
Ha KOTOpPBIX MPOUCXOAUT audpakuus csera. llepuon
PELIETKN — IITPUXHU C ONPEACICHHBIM U MMOCTOSTHHBIM JIJIS
TAHHOU T paKIUOHHOM pELIETKH npoduiem
MIOBTOPSIFOTCS Ye€PE3 OJMHAKOBBIN MTPOMEXKYTOK d.

CnocoOHOCTh TU(PPAKIIMOHHONW PEIIeTKH PaCKJIaIbIBaTh MAJAIOIIMN Ha Hee
Iy4€K CBETa MO JUIMHAM BOJIH SIBJIIETCSA €€ OCHOBHBIM CBOWCTBOM. Pasznnuaror
OTpa)kaTeJbHbIE U MPO3pAUHbIe TUPPAKIIMOHHBIE PEIIETKH.

[TapamienpHple JTydd, UAYIIAE OT KPaeB COCEAHMX LIEJEH, NUMEIOT Pa3HOCTb
xoma A= d-sinp, tme d — TmOCTOSIHHAsE PEMIETKH — PACCTOSHUE MEXIy
COOTBETCTBYIOIIMMHU KpPasiMU COCEHMX IIENEH, HA3bIBAEMOE MIEPUOJOM PELIETKH, () —
YTOJ OTKJIOHEHUSI CBETOBBIX JIydel OT MEPIEHIUKYIApa K IVNIOCKOCTH PEIIETKU.
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[Ipu pasHOocTM XOnda, paBHOM wLeIOMYy 4YHciIy JHMH BoiH d-sing = kA,
HabmroaeTcst MHTEPGEPEHIIMOHHBI MAKCUMYM ISl JAHHOHW JUIMHBI BOJHBL. Y CJIOBHE
MHTEP(HEPEHIIMOHHOTO MaKCHUMyMa BBITIONHSACTCS NIl KaKIOW JUTMHBI BOJHBI TPH
CBOEM 3HAUYCHUHU JUPPAKIIMOHHOTO yTia §.

YcnoBrue BO3HUKHOBEHUS MaKCUMyMa MOKHO 3amucarth WHade: nA = d sin
p,rne d — mepuoa TUPPAKIMOHHON  PEIIeTKU;¢ — YroJj, MOJ KOTOPHIM BHUICH
CBETOBOM MaKCHUMYM (YTroJ1 TU(PPaKIIIH ).

Tax kak yrasl qudpakiiui, Kak IpaBUio, Majibl, TO AJs HUIX MOKHO MPUHSTH

sing = tgp, atge = % ,

a
nostomyni = d; (B f1aHHOH paboTe 5Ty GOPMYIly HCIONB3YIOT IS BBIYUCIICHHS

JUTHHBI CBETOBOM BOJIHBI).
[TomoxxeHue  CBETOBBIX  MAaKCMMyMOB  3aBHUCHUT OT  JIMHBI  BOJIHBI
MOHOXPOMATHYECKOTO CBETA: YeM OOJIBIIE JJIMHA BOJHBI, TEM JAJIBIIE MAaKCUMYM OT
HYJIEBOTO.
[Ipu npoxoxnaenuu uepe3 naudpakiuonnyio |l
pEelIeTKy My4oK OeJoro CBeTa paszjiaraercs B CIEKTD.
benpi1 cBer 1o coctaBy — clOXHbIA. Hynesou
MaKCUMyM i Hero — Oefnas 1ojoca, a MaKCHUMYMbI
BBICIIMX TMOPSIKOB MPEACTABISAIOT co00il Habop cemu
IBETHBIX TI0JIOC, COBOKYIMHOCTh KOTOPBIX HAa3bIBAIOT
CIIEKTPOM

K@ 5, @ K
) axgaH

JudpaknuonHas pererka
cootBercTBeHHO I; 1, ... mopsiaka.

VYron nudpaxkuuu uMeeT Haubosblllee 3HaUeHHUe Ui KpacCHOTO CBETa, TaK Kak
JUIMHA BOJIHBI KPACHOI'O CBETa OOJIbIIE BCEX OCTANbHBIX B 00JaCTH BUAMMOIO CBETA.
Haumensbiiee 3HaueHue yria aupakuuu 11 GroieToBoro cBera.

[TomyunTs IUPPAKIUOHHBIA CIEKTP MOXHO,
UCIIONB3Yysl MpUOOpP ISl ONpEeeieHUs] JJIMHBI CBETOBOM
BoiHbL. [Ipubop  coctout u3 Opycka | co mkanoil.
Buu3zy Opycka ykperuieH crepxeHb 2. Ero BCTaBisOT B
OTBEPCTHE MOJCTABKU OT MOJBEMHOIO CTOJIMKA. bpycok
3aKPEIUISIOT MO/ Pa3HbIMU yriaMu C MOMOIIbIO BUHTA 3.
Bnone Opycka B OOKOBBIX Ta3zax €ro MOXET
nepemMeniaThCs MOJ3YHOK 4 € 3KpaHOM 5.

Puc. 1
K xonmy Opycka mpukperieHa pamka 6, B KOTOPYIO BCTaBJISIOT TU(DPAKIIMOHHYIO
PEIIEeTKY.

X0/ PABOTBI
IIpogheccuonanvro-opuenmuposanuvie 3a0aHUsL:
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1. PaccMoTpeTh HIKajibl H3MEPUTENbHBIX TPUOOPOB, OMPEACIUTD IICHY JACICHUS.

2. CoOpath yCTaHOBKY, H300pa)KEHHYIO Ha pUCyHKe 1.

3. YcTaHOBUTH Ha JJEMOHCTPAIIHIOHHOM CTOJIE JIAMITy U BKJIFOUUTH €€.

4. CMoTpsi uepe3 MUGPAKIMOHHYIO PEIIeTKY, HAIpaBUTh MPUOOp Ha JaMITy Tak,
4TOOBI Uepe3 OKHO IKpaHa Mpubopa Obula BHJIHA HUTH JIAMIIBI.

5. Dkpan mnpubopa yCTaHOBUTH Ha BO3MOXXHO OOJIBIIEM pPACCTOSHUU OT
TU(PaKIIMOHHON pelIeTKH U TOJIYYUTh Ha HEM 4eTKoe u3o0pakeHue cnektpos | u |l
MOPSIKOB.

6. IIponabmogaTs 0Opa3oBaBIIMecs HAa YEPHOM dKpaHe AU(PpaKIIMOHHBIE CIEKTPHI | 1
II mopsiaka, rae OmrKe K LIS pacroiaratoTcst (PMOJIETOBbIC JIyUH, a AaJbIIe OT Heé
KpacHbIE.

7. W3Meputh 1o mikane Opycka yCTAaHOBKH paccTosiHue «D» oT skpaHa mpubopa 10
IUQPPAKIIMOHHON PEIIeTKH (CM. IEPBBI PUCYHOK).

8. OmpenenuTh paccTosiHUE OT HyJeBoro aeneHus (0) mKanbl 3KpaHa 10 CEpeIUHbI
($uoseTOBON MOJOCHl KaK CJeBa «a,», TaK U CIpaBa «a@y» I crekTpoB | mopsaka
(cM. epBBIN PUCYHOK) U BBIUHCIUTH CPEIHEE 3HAUCHUE dp.

9. Takue »xe HM3MEpPEHMsI BBINOJHUTH W JJI1 KPAaCHBIX MOJOC JIU(PAKIHUOHHOTO

CIIEKTpA.
10. Boruucauth IauHYy BOJIHBI (HOJIETOBOTO cBeta ais crekTtpoB | u |l mopsiakos,
a
JUIMHY BOJIHBI KpacHoro cBeta | u |l nopsankos no ¢popmyne 4 =d b
n
11. Pe3ynbTarhl U3BMEpEHUN 1 BHIYMCIICHUN 3aUCaTh B TAOJIUILY.
= Buaumbie Buaumbie JIlnnHa cBeTOBOM
=)
= 5 rPaHUIIbI CIIEKTPA rPaHUIbI BOJIHBI
S c = ¢puosieroBoro CIIeKTpa
® | = 8 = S CBeTa KPacHOro CBeTa
ol =%
252 |2 |5E 2 = = : £
- - X
S| &% |2 |2 %< = = s |z | S & S < <
o | ET |9 | 25X = < S = 2 S e = =
= = o = = o = ° = (-
= % | & Z ¥ S = = N = = D) =)
SE| T |28k 2 | 2 2 |25 Qo =
22 5 522 |3 |E|EZ_g|g |22 _|Sf |BZ
2 g | = o S ) o v ) =N v S = S =
3|2 | @225 |g|azfg = |E|lazZ|5d82 a2
=T = N V- TR O |9 M2 Y |0 |om 2|2 ¥ =

12. CpaBHUTH pe3yJbTaThl U3BMEPEHUH U C/IeNIaTh BHIBOJ,.

KOHTPOJIBHBIE BOITPOCHI:
1. Yro HazwiBatoT qudpakiueit ceeta?
2. Yto npencraBistoT coboit nudpakius Openens u audpaxuus Opaynrodepa?
3. Ilouemy Hy7neBOl MakcuMyM IU(PAKLMOHHOTO CHEKTpa Oenoro ceera — Oenast
M0JIOCA, @ MAKCUMYM BBICHIMX TOPSAKOB — HAOOP LIBETHBIX MOJIOC?
4. Tloyemy MaKCUMyMBbI DAacIONaraloTCs Kak cjeBa, TaK W CIpaBa OT HYJIEBOIO
MakcumMyma?
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7. IPAKTUYECKHUE PABOTbI
ITPAKTHYECKAS PABOTA Nel

Hazeanue npaxkmuueckoii padoomowi: «EmKocTHOE CONPOTHBJICHUE B IENHU
MePeMEHHOr0 TOKA.

Ilenv pabomot: 03HAKOMHTHCS ¢ pabOTON KOHJICHCATOPA B IIEMU NMIEPEMEHHOTO TOKa,
ONpEeeNIUTh NapaMeTPhI LIETH NEPEMEHHOT0 TOKA, COJepKaIleil KOHIEHCATOP;

Pesyabrartsi:

Dopmupyemoie J1eMeHmbl IIK (npogheccuonanvno-opuenmuposanmnoe

cooepoicanue).

— IIK 1.1. IloaroraBnuBath MCXOIHBIC NAHHBIE IJIs MNPOCKTUPOBAHUS, B TOM
quciae A pa3pabOTKM  OTACIBHBIX  apXUTEKTYPHBIX M OOBEMHO-
IIJIAHUPOBOYHBIX PEIICHUN;

MemanpeomemHuule:

— 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;

npeomemmuule:

— TIP6 06, ITP6 07, ITP6 10;

— IIPy 07, ITPy 09, ITPy 12.

Ilo oxoHuanuu pabomwl 0OyuaOWUIC 00IXCEH YMemb. YUTaTh SICKTPUUECKUE
LEMY, TPOU3BOAUTH PacyeT MapaMeTpPOB DJEKTPUUECKON IEMU MEPEMEHHOTO TOKa,
MPUMEHSTH TTOJTYYEHHbIC 3HAHUS JIJI1 OOBSICHEHHS UCCIIEAYEMOTO SIBJIICHHUS.

Teopus
B onexkTpuueckord LenM KOHJACHCATOP SBJSIETCS HAKOMMUTEIEM JSHEPTUU
AIEKTPUYECKOro mnoJis. [Ipu MOCTOSIHHOM IPUIIOKEHHOM HANpPSHKEHUM TOK 4epe3
KOHJEHCATOp OTCYTCTBYET. llepeMeHHBI TOK NPOTEKAET Yepe3 KOHIACHCATOP.
BenuunHa TOkKa OpONOpIMOHAIBHA CKOPOCTA  M3MEHEHUs  DIIEKTPUUYECKOTO
HANpsHKEHMS Ha IUIACTUHAX KOHAEHCATOpPA.

L

o - l i = C.dUc,
dt
~Ue —|' ©  rne C - eMKOCTh KOHIEHCATOPA.
o [Ipu Uc = Unsinot nonyunm:
d .
i = U O+ sin 0t = @CT, - sin (@2 +50")
:
U U1y
L 1 oC

— PEaKTHUBHOE COIPOTHUBIIEHHE KOHIEHCATOPA.

CpaBHuBas GopMyIbl UIsl TOKA U HANPsDKEHUST HA KOHAEHCATOPE, BUAUM, YTO
TOK OIepekaeT HampskeHue no dasze Ha yroia 90°.

PeakTuBHasg MolHOCTh KoOHJeHcaTopa, paBHas Qc = Uc--I (Bap) uaer Ha
CO3/IaHUE AIEKTPUUECKOTO IMOJIS.
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X0/l PABOTHBI
1. Ucnonb3yss NpUBENEHHYIO CXEMy W JaHHbIE W3 TaOMUIBl MPOU3BECTU pacueT

HEU3BECTHBIX BEJIMYHH.
I R
o———
. HR
ul U= ¢
O
Hcxonupie 1aHHBIC:
Bap | R, I, Bap | R, I, |Bap| R, l,| Bap | R, I, | Bap | R, 1,
Ne Om | A [ Ne OmMm| A [Ne [Om| A | Ne Om| A [ Ne [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 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 HanpsaxyceHuem U =
127 B u wacmomoit 50 I'y.

IIpogeccuonanvro-opuenmuposantule 3a0aHUA.
2. OnpeieNuTh MOJIHOE COMPOTUBIICHUE 1IN Z(BBIPA3UTh UCTIONIB3Ys 3aKk0oH Oma:

_ U
I=2).

RP+ X0
3.Paccuntarh peakTuBHOE compoTHuBIIeHHE X¢ (BBIPA3UTh U3()OPMYIIBL:

).
4. HaifTu eMKOCTh KOHACHCaTOpa U3 (pOpMyJIbI
_ 1
2r-f.C’
5. Onpenenuth akTUBHYIO MOIITHOCTH P 110 hopmyiie:
P= I°R.
6. Berunciuth peakTUBHYIO MOITHOCTHQ, UCTIONB3Ys (hOopMyITy
Q = |2Xc.
7.0npenenuTh NOJHYIO0 MOITHOCTHS 10 popMyJie:

8.Haiitu koa(pUMeHT MOIIIHOCTH LIeTH TI0 (opmyJie:
F

Cosg=—
¥ Ry

Xc
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9. Onpenenuth yron @ (mo TabiauIle WM HA KaJIBKYJIATOPE), YIUTHIBAS 3HAUYCHUE
MOJYy4YE€HHOE B 1I. §.
10. Pe3ynbpTaThl BEIYMCICHUN 3aMMCaTh B TAOJHILY.

e H3BecTHBIE Pacuer
Bapuan BeJIUYHNHBI
T‘; ul 1Ll rR [z Xc, | C, P,TQ [sS [ cos| o
[o]

B A | Om Om Om |[Mx® |Br |Bap |BA |¢ :

11. Caenathb BBIBOJI.

KOHTPOJIBHBIE BOITPOCHI:
1. Yto Ha3bIBaeTCSI KOHAEHCATOPOM?
2. Kak onpenenuTs HampsiKeHHUE, 3apsii U eMKOCTh KOHJIeHcaTopa?
3. Kak HailTh peakTUBHOE COITPOTUBIICHHE KOHJIeHCaTOopa?
4. KakoBOo Ha3Ha4Y€HHE KOHJICHCATOPA B IIEMH MEPEMEHHOI0 TOKa

IHPAKTHYECKAS PABOTA Ne2

Ha3zeanue npaxmuueckouni pabdompr: «MHIYKTHBHOE CONPOTHBJIEHHE B LeNHU
nepeMeHHOr0 TOKay.

Ileny pabomwvi:  03HAKOMHUTBCS C PAOOTON KaTyIIKM HMHAYKTUBHOCTH B LENHU
MIEPEMEHHOT0 TOKa, HAYYUThCS OMPENEIATh MapaMeTphbl AIEKTPUUYECKON 1enu
MEPEMEHHOT0 TOKa, COACPIKAIECH KATyIIKy UHIYKTUBHOCTH.

Pe3yabTarthi:

Dopmupyemoie I71eMeHmbl IIK (npogheccuonanvno-opuenmupoeanmnoe

cooepoicanue).

— IIK 1.1. TloaroraBnuBaTh WCXOJHBIC JAaHHBIE JJIsi MPOCKTUPOBAHUS, B TOM
yucie g pa3paboTKU  OTHENBHBIX  apXUTEKTYPHBIX H  OOBEMHO-
MJIAHUPOBOYHBIX PEIICHUM;

MemanpeomemHbole:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

npeomemmHule:

— IIPG 06, I1P6 07, I1PG 10;

— [IIPy 07, ITPy 09, ITPy 12.

Ilo oxonuanuu pabomul 00y4arOWUICA 00NMHCEH YMemb: YATATh dJICKTPUUECKUE

LEMY, NPOU3BOAUTH PacyeT MapaMeTpPOB SJIEKTPUUECKON LENU MEPEMEHHOr0 TOKa,

MIPUMEHSTH TTOJIYYCHHBIC 3HAHUS I OOBSICHEHUS UCCIIETyeMOTO SIBJICHUS.

Teopus
Karymka MHAIYKTHBHOCTH 00JaJaeT CIOCOOHOCTBIO CO3/1aBaTh MAarHUTHOE
noJie. TO CBOMCTBO XapaKTepU3yeTcsl MapaMeTpoM KaTyIIKU - UHAYKTUBHOCTHIO (L),
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KOTOpas 3aBUCUT OT YMCIIa BHTKOB, CCPACYHHHKA, I'COMCTPHUUYCCKUX PpPa3sMCPOB

KaTYIIKH.
L = y/I; rne y = W @ - NOTOKOCIEIICHUE KaTYIIIKH;
W - 4ncno BUTKOB KaTyliku; @- MarHuTHBIA MOTOK; | - TOK, mMpoTekaromui 1mo
KaTYIIIKE.

[lepemeHHBIN TOK, IpPOTEKasl MO KaTyIIKE, CO3/1a€T MEPEMEHHBIN MarHUTHBIM
notok @, KOTOpHIA, TMepecekas BUTKM Karymkd, HaBoauT B Hux OJJIC
CaMOUHTYKIIUH.

i
~~11 T el’.

Cornacno npaBuia Jlenna, 9/1C caMOMHIYKIIUH, TOK
CaMOWHJIYKITUH TIPEISATCTBYIOT IPOTEKAHHUIO TOKA B IEIH

R
dt dt
Torna
i d . .
W=up = e S LE =LI, d—sm(wtj =wLI coslwt) =T sm (ewt+ 20,
t t

Un/lm = U/l = XL = oL (OM) - HHIYKTHBHOE COMPOTUBJICHNUE KATYIIIKH.

QL - peakTHBHasT MOIIHOCTb KAaTyIIKM HIET Ha CO3JaHHE€ MAarHUTHOTO IMOJIA.
EnyHnna n3MepeHns peakTHBHOM MOIIIHOCTH: Bap — BOJIBT - AMIIEP PEAKTUBHBIN;

P - akTHBHas MOIIHOCTH LENH NpeBpaIIacTcs B Temio. Enquauna nsmepenus Br;

S - monHast MOIIIHOCTH TIETIH, eIUHKIIA U3MepeHus: — BA (BoabT-ammep).

2 2
= Il' + - o
S=ofBrre; MOJyJb IIOJTHOU MOIIHOCTH.

COSE=——
S K03 (PHUIMEHT MOIIHOCTH, MOKA3bIBAIONIMI KakKas 4acTh HOIBEICHHOM K

LENH AEKTPHUUECKON MOIIIHOCTH S, MpeBpaIlaeTcs B MOJIE3HYI0 MOIIHOCTH P.

XOJd PABOTHBI
1. Ucnonw3ysi MpUBEACHHYIO CXEMy M JaHHBIE W3 TaOJUIlbI MPOU3BECTH PpacyeT
HEU3BECTHBIX BEJIUYMH.

TC;'I]‘}FH[K;-‘J.

l @ @ R !

+ : L i

VcXoHbIC TaHHBIC: U p‘h) i !
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 1.8 25 1 1
2 3 2 8 6 2 14 1 2 20 4 2 26 4 2
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3 41 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 31 29
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

Llenp moaKIOYEHA K UCTOYHUKY MEPEMEHHOTO TOKa C Hanpaycenuem U = 127 B u
yacmomoii 50 I'y.

Ipogeccuonanvro-opuenmuposannvie 3a0aHUsA:
2. OnpeenuTh MOJTHOE COTPOTUBIIEHUE TIenu Z (BBIpa3uTh U3 (popMyIibl 3aKOHA

Owma:l= !)
Z

3. Paccuwurars

Z =\JR?+X?).

4. Halitu nuHIyKTUBHOCTH LKkaTyiiku o gpopmyre:

AQ_ZZZﬂfL.

5. Onpenenutsh aKTUBHYIO MOITHOCTHP, ncnons3ys popmyiy:

2
P=""=IR.

PCAKTHUBHOC

COIMPOTHUBJICHUC

XL(BBIpa3UTh

6. BeraucianTh peakTUBHYIO MOITHOCTHQ, MCTIONB3Ys BEIPAKEHUE:

Q = |2X|_.

7. OnpenenuTh MOJHYIO0 MOIITHOCTh STI0 (hopmyiie:

S=U-

8. Beruncianth K03 GUIIMEHT MOIITHOCTH TIENH TT0 popMyIIe:

F

CosP =—
¥ Ry

u3  (GopMyJbL:

9.0npenenuts yroa ¢ (1Mo TabauIle WIM HAa KAJIbKYJISTOPE), YUUTHIBas 3HAUYCHHE
MOJYYEHHOE B II. 8.
10. Pe3ynpTaThl BEIYMCICHUN 3aMMCATh B TAOJHILY.

e HN3BecTHBIE Pacyer
BeJIMYHUHBI
PRI UL R T Z ] X[ L] P QY S | cos| o
B A Om Om | Om | T'm | Br | Bap | BA (0} ,©
11. Cnoenatp BBIBOJI.
KOHTPOJIBHBIE BOITPOCHI:

1. Kakum cBoiicTBOM o00JagaeT KaTyllka WHIYKTUBHOCTH,

XapakTepusyercs?
2. Kak HaliTu peakTUBHOE COMPOTHUBIICHUE KATYIIIKH?
3. Kakue MomiHOCTH pa3nuyaroT B HEMIX NePEMEHHOTO TOKa?

4. Kakoit (hu3ndeckuit CMbICII COSQ?
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8. Jlutepartypa

OcHOBHBIE EYATHBIE U31AHUSA

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

2. ®uzuka : 10 kmacce : yuyeOHUK : 0a30BbIi U yriayOleHHbIH ypoBHH : B 2-x
gacTsax, Yacts 2 / JI. O. I'ennenmreitn, A. A. bynartosa, U, H. Kopauises, — Mocksa
: bunom. Jlabopatopust 3nanwmii, 2019. — 235 c. : rpad., puc., Tadiu., Gor.

3. ®usuka : 11 knacc : yueOHHK : 0a30BbIi U YIIyOJCHHBIH ypoBeHb : B 2-x
gacTsax, Yacte 1 / JI. O. I'eaaenmreiin, A. A. bynarosa, M. H. KopuunseB, pen. B.
A. OpnoBa — Mocksa : bunom. Jlabopatopus 3nanui, 2019. — 189 c. : rpad., puc.,
TabJ1., QOT.

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

OcCHOBHBIE )JIEKTPOHHbIE U3IaHUS

5. AmutpueBa, B.®. @uszuka mana nOpodeccuid U CHEHUATBHOCTEH
TEXHUYECKOTO Mpoduiisi: YyueOHUK JIsi 00pa30BaTENbHBIX YUPEKIECHUU Cpel.npod.
oOpazoBanus / B. @. JImutpuena. — 8-e uz., crep. — M.: Axanemus, 2020. - 447 c.:
ui. — (Ilpodeccronansuoe odpasosanue) [cait]. — 2022. - URL: https://academia-
moscow.ru/reader/?1d=473243/ (nata obOpamenus: 29.01.2023). - Pexxum moctyma:
JUTSI 3aPETUCTPUP. TTOJIb30BaTEIEH

6. YueOnsiit onnaiin kypc.®@usuka // MoOuiabHOE 3JIEKTPOHHOE 00pa30BaHHUE:
[caiiT]. — 2022. - URL: https://physics.ru/textbook/index.html (mara oOpamenwus:
29.01.2023). - Pexxum pocTyma: A1 3aperiuCcTpHp. MOJIb30BaTeNIeH

7. YueOnblii onnaiin  kypc.®uzuka 10 // MoOuibHOE 3JIEKTPOHHOE
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. YueOnnrii onnaiin  kypc.®msuka 11 // MoOunpHOE DIIEKTPOHHOE
o0pa3oBaHuUE: [caitT]. — 2022. - URL.:
https://educont.ru/courses/list/course/7d15407e-e5b0-44b6-9385-tb9412b5a916(nara
obpamenus: 29.01.2023). - Pexxum goctyna: i 3aperucTpHp. MOJIb30BaTeNen

JlonoJIHUTEIbHbIE HCTOYHUKH

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

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

dusnyeckas MOCTOAHHAA O0o3HaueHHeE

Y ckopenne cBOOOIHOTO MaieHUS g
Yucio T T
['paBuTaniMOHHAs TOCTOSIHHAS O
Yucno ABoraapo Na
YHuBepcanbHas razoBas R
IIOCTOSTHHASA

[Tocrossuras boixpiimana k
3aps 3JEeKTpOoHa e

CkopocTh cBETa B BAKyyMe

IlnoTHOCTSD KHAKOCTEH

Kuakocrs | ILioTHOCTB, Kuakocrtnb
Kkr/m®

Boma (mpu | 1,00-103 P1yTh

4°C)

['muuepun 1,26-10° Croupt

52

YucaoBbie
3HAYECHUSA

9,81 m/c?

3,14

6,67-10 Mm%/ (xr
)

6,02-102% monp™

8,31 Ix/(momnb-K)

1,38-10% JIx/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

IL1oTHOCTH ra30B (l'lpl/l HOPMaAJbHBIX yCJIOBI/ISIX)

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

Ko punueHT NOBEPXHOCTHOI0 HATSHKEHH S JKUAKOCTEH

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

IToka3zaTesib npeIOMJICHUSA

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

Oooo~NOoO Ok WwWNE, O

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

0,5

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

IIcuxomerpuueckasi TadaMLA

Pa3HocTh moka3aHuii Cyxoro v BJIa;KHOT0 TEPMOMETPOB, °C

1

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

1,5

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

2

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

2,5

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

54

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

55

20
23
26
29
32
34
35
39
41
43
45
47
48
46
51
52
53
54
56
57
58
59
60
61
62
63
63
64
65
65
65

6

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

6,5

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

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



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

t, °C

O©Ooo~Noorlhs, WwWwhNhEFE O

p, klla

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

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

p, klla

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

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

YaneabHoe conporusiienne (npu 20 °C) u remnepatypHblii kKo3GduuuenT

COIMPOTUBJCHHUSA METAJIJI0B U CIIJIABOB

P

Ps

Bemecrao | <10 : &M "M | o, K1 | Bemecrso | <10 ; H(I)JM Mo o, K
%1072 Om * Mm2/M x1072 Om - MM2/M
ANIOMHUHEI 2,8 0,0042 |Huxpom 110 0,0001
Boasgpam 5,5 0,0048 {|Csuner 21 0,0037
JlaTyHub 7,1 0,001 [[Cepebpo 1,6 0,004
Meas 1,7 0,0043 ||Crans 12 0,006
Hukennu 42 0,0001 ||KorcranTaH 50 0,00003

55




ol

sina

cosol

Tabauua CHHYCOB U KOCUHYCOB

tano

sino

cosa

tano

sino

Ccosal

tano

1 ]

20

SQ

40

55

60

70

80

gﬂ

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

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

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

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

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

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

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

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

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

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

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

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