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1 BBEJJEHUE

BaxHyl0 4acTh  TEOpETHYECKOW W  NPAKTHYECKOW  IOJATOTOBKH
00y4Jalomuxcsi COCTABISIIOT MPAaKTHYECKHUE 3aHATHS. B paMkax IpakTHYECKOro
3aHATUSL 00y4YaroImuecss MOTYT BBINOJHATH OAHY WJIM HECKOJBKO HPaKTHYECKHX
pabor.

CoctaB u comep)kaHHE TPAKTHYECKUX PadOT MO 00meo0pa3oBaTeIbHON
MOATOTOBKE HANpaBIeHbl Ha peanm3anuio PenepasbHOr0 ToCyJapCTBEHHOTO
00pa30BaTENFHOTO CTAHAAPTA CPETHETO 00IIero 00pa3oBaHMUs.

Benymeli nunakTu4ecKoW ILENbI0 IPAKTHUYECKUX 3aHATHHA  SBISIETCS
(dopmupoBaHre y4eOHBIX MPAKTUUECKUX YMEHHH (YMEHHH pemaTh 3aJadd 110
¢us3mKe), HEOOXOAMMBIX B IIOCIEAYIOIIEH y4eOHOH JESTENbHOCTH IO
MaTeMaTH4eCKHM u €CTECTBEHHOHAYYHBIM, o0wenpogdeccnoHamTbHbIM
auciuiuinHaM «TexHuueckass MeXaHHKay, «DJEKTPOTEXHUKA U 3JIEKTPOHHUKA.

B cootBercTBUM ¢ pabouell mporpamMMoii yueOHOH aucuuIuinHbl «Du3nka
MIPEAYCMOTPEHO MPOBE/ICHUE TPAKTUYECKUX 3aHSATHH.

B pesysbprare uX BBINOJHEHHS Y 00yYalOIIMXCs TOIKHBI C(OPMUPOBATHCS
npeomemmuble pe3yibmanbl.

1) chopmMupoBaHHOCTD MPEACTABICHUA O PONM U MecTe (DM3HKU B COBPEMEHHOM
Hay4YHOH KapTHHE MHUpa; NOHMMaHHWE (U3NYECKOW CYIIHOCTH HaOIIONaeMbIX BO
BcenenHoii sABNeHMH; MOHUMaHUE Poiu (U3UKH B (JOPMHPOBAHUH KPYrosopa U
(YHKIIMOHANEHON TPaMOTHOCTH YeJIOBEKa ISl PEIICHNS MPAKTHYSCKUX 3371ad;

2) BIAJCHUE OCHOBOIOJATAIOUIMMHU (DU3HUCCKUMH TOHSITHSIMHU,
3aKOHOMEPHOCTSIMH, 3aKOHAMU M TEOPHUSIMHU; YBEPEHHOE NOJIb30BaHUE (PU3NUECKON
TEPMUHOJIOTUEN U CUMBOJIMKOM;

3) BJIaJICHUE OCHOBHBIMU METOAAMH HAYYHOT'O IIO3HAaHHA, UCIIOJB3yEMBIMHU B
¢usuke:  HaONIOJEHWE,  ONMCAHUE,  W3MEpPEHHe, OSKCIEPHUMEHT; yMEHHs
00pabaThIBaTh pe3yJIbTaThl H3MEPEHHH, 0OHAPYKUBATh

3aBUCHMOCTh MEXIY (GHU3MYECKUMH BEIWYMHAMH, OOBSICHATH IOJyYEHHBIE
Pe3yNbTaThl ¥ IeJIaTh BHIBOIBI;

5) chopMHPOBAHHOCTD YMEHHUS pemaTh GU3NIECKUE 3a1a9H;

6) chOopMHUPOBAHHOCTH YMEHUS NPUMEHSTD ITOJydEHHbIE 3HAHUS I OOBSCHEHHS
YCIOBUI TpOTeKaHMs (PU3NYECKUX SBICHUH B TPHUPOAE M ISl TPHHATHA
MIPAaKTHYECKNX PEIICHUH B TOBCEHEBHOM )KN3HM;

7) cPopMHUPOBAHHOCTH COOCTBEHHOH MO3WIIMKM TIO0 OTHOIIEHHWIO K (HHU3MUECKOH
nHpOPMAaNNH, TOJTy4aeMOoil U3 pa3HBIX HCTOYHHUKOB.

ConepkaHue TpakTHYeCKHX pabOT OpPHEHTHPOBAaHO Ha  (OPMHPOBAHUE
YHHUBEPCAIHHBIX YUCOHBIX IEHCTBHH:

Juunocmuuix:

4) chOopMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOH NPaKTHKH, OCHOBAHHOTO HA JIMAJIore



KYJIBTYP, @ TaKKe Pa3IndHbIX (opM 0OIIECTBEHHOTO CO3HAHUS, OCO3HAHHE CBOETO
MecTa B HOJIMKYJIbTYPHOM MUPE;

5) cpopMHPOBAHHOCTH OCHOB CaMOPa3BUTHSI M CAMOBOCIMTAHMSI B COOTBETCTBUH
¢ 0O0IIeYenoBeYeCKUMH I[IEHHOCTSMM ¥ HJeajlaMd TpaXJaHCKOro O0ILIecTBa;
TOTOBHOCTH M CIIOCOOHOCTh K CaMOCTOSITEJIBHOM, TBOPYECKOW M OTBETCTBEHHOM
JIeATEIbHOCTH;

6) ToNepaHTHOE CO3HAHKE U TIOBE/ICHHE B MOJHUKYJIBTYPHOM MHUDE,

TOTOBHOCTh U CIIOCOOHOCTH BECTH JMAJIOT C JPYTHMH JIOJABMH, JOCTUTATh B HEM
B3aUMOTIOHHMAHMsI, HAXOJUTh OOIIKE eI M COTPYIHUYATh IS KX TOCTHXKCHUS,
7) HaBBIKM COTPYIHHYECTBA CO CBEPCTHHKAMH, B3POCIBIMH B 0Opa30BaTEsIbHOM,
OOIIECTBEHHO IOJIE3HOW, Y4eOHO-HCCIeIOBATENbCKOM, MPOCKTHOM M Jpyrux
BU/IaX JAESATEIHHOCTH;

8) HpaBCTBEHHOE CO3HAHME U TOBEJICHUE HA OCHOBE YCBOCHHUS OOIEUEIOBEYECKUX
LICHHOCTEH;

9) TOTOBHOCTH U CIIOCOOHOCTHh K OOpa30BaHUIO, B TOM YHCJIC CaMOOOpa30BaHMIO,
Ha MOPOTKECHUN Bcen KU3HH, CO3HATCIBHOC OTHOIICHUC K HECOPEPLIBHOMY
00pa30BaHUI0 KaK YCJIOBUIO YCIHCHIHOW MPO(EeCCHOHAIBLHOW W OONICCTBEHHON
JIeSTEIbHOCTH;

10) scTeTHUECKOE OTHOIICHUE K MHUPY, BKIFOUYasi 3CTETHKY ObITa,

HAYYHOrO M TEXHUYECKOTO TBOPUECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOLICHHIA;

13) ocosnanHblii BbIOOp Oyaymiei npodeccud W BO3MOMKHOCTEH peanu3aiuu
COOCTBEHHBIX ~ JKM3HCHHBIX  IUIAHOB, OTHOLICHHWE K NpOodeccCHoHANbHON
ACATCIIBHOCTU KaK BO3MOXHOCTU Yy4YaCTHd B PCUHICHUU JIMYHBIX, O6H_ICCTBCHHI)IX,
rOCY/AapCTBEHHBIX, OOLIEHAIIMOHAIBHBIX TIPOOJIEM.

MeTtanpeaMeTHbIX:

1) yMeHHe CaMOCTOSTENTbHO OMNPEAeTATh UEeIH JAESTeIbHOCTH W COCTaBJATH
IUIaHbl  ACATCIIBHOCTU, CaMOCTOATCIIBHO OCYIIECTBJIATH, KOHTPOJHUPOBATH U
KOPPEKTHPOBATh JIESITEIbHOCTh; HCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI IS
JOCTHIKEHHS TIOCTABJICHHBIX I[eliell W peaiu3alud IUIAHOB JIEATEIbHOCTH;
BBIOMPATH YCIIEIIHBIE CTPATEHMH B PA3IUUHBIX CHTYAIHSX;

2) yMeHHe TNPOAYKTHBHO OOWIATBCS M B3aUMOJIEHCTBOBaTH B  IpoOIEcce
COBMECTHOM  JICATENBHOCTH, yYUTBIBATH  [O3MIUH  JPYCHX  YYaCTHUKOB
JeSATeNIbHOCTH, 3P (PEKTUBHO pa3pemarb KOHPIUKTHL,

3) BuajgeHHE HAaBBIKAMU I103HABATENBbHOW, Y4eOHO-UCCIEIOBATEILCKOW U
MIPOEKTHOHN JEATENIFHOCTH, HABBIKAMH pa3pelIeHuss MpobieM; CIIocOOHOCTh U
TOTOBHOCTh K CaMOCTOATCIbHOMY IIOMCKY METOHAOB PCHICHUA TMPAKTUYICCKUX
3a4a4, IpUMEHCHUIO PA3JIMYHBIX METOAOB ITO3HAHUA,

4) TOTOBHOCTP W CIHOCOOHOCTP K CaMOCTOSITENBHOW WH(OPMAIMOHHO-
NO3HAaBAaTEJILHOMN JACATCIbHOCTH, BKIIIOUasd YMCHHUE OPUCHTUPOBATHCA B Pa3IMYHBIX
HUCTOYHHUKAX I/IH(pOpMaLH/II/I, KPUTUICCKHU OLICHHUBAThH U HHTECPIPECTUPOBATH
nHpopManuio, NOITy4aeMyro U3 Pa3INYHBIX HCTOYHHKOB,;



5) yMeHHMe HCIONb30BaTh CPEACTBA MH(OPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI B PEUIEHUH KOTHUTHBHBIX, KOMMYHUKATHBHBIX U OPraHM3allMOHHBIX
3a71a4 ¢ COOJIOJIeHHEM TpPeOOBaHMII SPrOHOMHMKH, TEXHHKH 0€30MacHOCTH,
TMTHEHBI, pecypcocOepekeHHs, IpaBOBBIX W ITHYECKUX HOPM, HOPM
nHpopMannoHHoit 6e30macHoOCTH;
7) yMEHHE CaMOCTOSATENILHO OLIEHWBATh W NPHHUMATH PEIICHHS, OMPEIEIISIONIIE
CTpPATeruio IMOBEACHUS, C YUCTOM TPAXIAaHCKUX W HPAaBCTBEHHBIX IIEHHOCTEH;
8) Bi1ameHNe SI3BIKOBBIMU CPEACTBAMH - YMEHHE SICHO, JJOTHYHO M TOYHO M3J1araTh
CBOIO TOYKY 3PEHUSI, UCTIOIb30BATh a/IKBATHBIC SI3BIKOBBIC CPEICTBA;
9) BrameHWe HaBBHIKAMH TIO3HABAaTENBPHOH pediekcHH Kak  OCO3HAaHUS
COBEPIIAEMBIX [EHCTBHH W MBICIUTEIBHBIX IIPOLECCOB, WX pE3YNbTaTOB H
OCHOBaHMI, TPaHUI] CBOETO 3HAHWS U HE3HAHHs, HOBBIX [TO3HABATEIbHBIX 33134 U
CPEACTB UX JOCTHKEHHS.

BeimonHeHne  CTyneHTaMHM — NpPaKkTHYeCKMX  paboT 1o  y4eOHOM
aucuuIuinHe «Pu3KuKa» HalpaBJeHo Ha:
- 00o00mieHne, CHUCTEeMaTH3alUI0, YIIyOJeHUe, 3aKkpelyieHHe, pa3BUTHE WU
JICTATU3AIMI0 TIOJYYSHHBIX TEOPETHYECKHX 3HaHMH MO KOHKPETHBIM TeMaM
y4eOHOH TUCIUIIIINHBL;
- (opmupoBaHHE YMEHHIl IIPUMEHATH IIOJIyYEHHbIE 3HAaHHWSA Ha IIPAKTHKE,
pean3aIyio eINHCTBA HHTEJICKTYaIbHONH M IPAKTHIECKON AEATEIHHOCTH;
- (opmupoBaHre U pa3BUTHE YMEHHi: HaOmMIOJaTh, CPABHUBATH, COIIOCTABIATH,
aHAIN3UPOBATh, JENaTh BBIBOABI M 00OOIIEHWS, CAMOCTOSATEIBHO BECTH
UCCJIEJOBAHMsI, IOJIb30BAThCSl PA3IMYHBIMU MpPUEMaMH W3MEpPEHUH, O0POPMIISATH
pe3yabTaThl B BUIC TAOHII, CXeM, TPAPUKOB;
- IpuoOpeTeHNe HaBBIKOB PabOTHI C Pa3IMYHBIMU IPUOOPAMH,
TEXHHYECKUMHU CPEACTBAMU ISl IIPOBE/ICHHS OIBITOB;
- Pa3BUTHE MHTEIUIEKTYAJIbHBIX YMEHHUI y OyAyLIHX CIEIUATHUCTOB:
AQHAJIMTHYECKUX, IPOSKTUPOBOYHBIX, KOHCTPYKTUBHBIX H JIP.;
- BBIPaOOTKY NPH PELICEHHH INOCTABIEHHBIX 3aJad NPO(ecCHOHATBHO 3HAYUMBIX
Ka4ecTB, TAKMX KaK CaMOCTOSITEIbHOCTh, OTBETCTBEHHOCTh, TOUHOCTh, TBOPYECKAs
WHHIATHUBA.

[MpakTHdyeckne 3aHATHS MPOBOAATCS TOCIE COOTBETCTBYIOIIEH TEMBI,
KOTOpast oOecreuynBaeT HajlWUyhe 3HAHWH, HEOOXOOUMBIX [UIS BBIOJIHEHHS
MIPAaKTHYECKUX PaldoT.



IMEPEYEHbB [TPAKTUYECKUX (JIABOPATOPHBIX) PABOT

Ne Ne 1 HazBaHue paboOTHI

TEMBI

11 [pakrrueckas padora Ne 1 Pemenue 3amad mo KUHEMaTHKe.

11 [Ipaktrueckas padora Ne 2 Pemenue 3a1au Ha mapameTpbl
BpAIlaTEeIbHOTO JABUKECHHS

11 JlabopaTopHast padoTa 1 «OnpeseneHue MIOTHOCTH BEIIECTBAY

1.2 IIpaktrueckas padora Ne 3 Pemenne 3a1a4d Ha 3akoHB HbI0TOHA.

1.3 IIpaxTrdeckas padora Ned Perrenue 3amaq Ha 3aKOHBI COXpaHEHUS
9HEPTHUHL.

1.3 IIpakTrdeckas padora NS Permenue 3amaq Ha 3aKOHBI COXpaHEHHUS
SHEPTHUH.

1.3 JlabopaTopHas paboTa 2 «/3yucHue 3aKOHa COXpaHCHHS
MEXAHUYECKON SHEPTUM»

2.1. [MpakTuyeckas pabora Ne 6 Pemenne 3agau nmo teme «OcHoBbl MKT».

2.1. JlabopatopHras pabota Ne3 [IpoBepka ra30BBIX 3aKOHOB.

2.1 IpaxTrdeckas padora Ne 7 Pemenue 3amad no Teme «3omporeccs B
razax.

2.2 Ipaktndyeckas paboraNe8 Pemenme 3amady mo Teme «OCHOBHI
TEPMOIMHAMHUKH.

2.3 JlabopatopHras paboTta Ne4 PocT KpHCTaLIOB.

2.3 JlabopaTopHas paboTta Ne5 M3mepeHHe BIaXHOCTH BO3/IyXa

2.3 JlabopatopHras pabota Ne6 «OmnpeneneHne yIeaTbHON TEIUIOEMKOCTH
BEILICCTBAY

3.1 [Ipaktrdeckas pabora Ne 9 Permrenue 3amad o Teme
«DJEKTPOCTATHKAY.

3.2 JlabopatopHras pabota Ne 7 «3yduenne 3akoHa OMa I ygacTKa
LE».

3.2 JlabopatopHas pabota Ne 8 «Onpenenenne yaea-HOTO
COIPOTHUBJICHHS TIPOBOJTHUKA).

3.2 JlaGopatopnast padota Ne 9 «IIpoBepka 3aKOHOB MAPaJIIETHLHOTO
COE/IMHEHUsI IPOBOIHUKOBY.

3.2 JlabopatopHnas padota Ne 10 « ccnenoBanue 3aBHCUMOCTH
MOIITHOCTH, TIOTPEOIIIEMO TaMTION HaKaJTUBaHUS OT HATPSDKEHUS HA
€€ 3aKHMax»

3.2 Ipakrrueckas padora Nel0 «Pemrenue 3aia4d Ha 3akoH Oma.

ConpoTuBJIcCHHE)




3.2

Jlabopatopnas padora Ne 11 Onpenenenne /]C u BHyTpeHHETO
COTIPOTHBIICHHS UCTOYHUKA DJIEKTPUUECKOI SHEprum»

3.2 IpakTryeckas pabora Ne 11PemieHne 3a1a4 Ha 3aKOHBI COCTUHCHHS
MPOBOJIHUKOB.

3.2 [pakrrueckas padora Ne 12Pemenue 3anau Ha GopMyIibl pabOTHI U
MOIIHOCTH TOKa

3.3 JlabopatopHnas padota Nel2 «OmnpeneneHue 3MeKTPOXUMHUICCKOTO
9KBUBAJICHTA MEJINY.

3.3 Jlabopatophast pabota Nel3 «l3ydeHne CBOMCTB MOIYNPOBOJAHUKOB.

3.5 Ipaktryeckas pabora Ne 13 Pemenue 3amad mo teme «MarHutHOE
nosey, «NEeKTPOMarHUTHasI HHIYKIUS.

4.1 Jlabopatophast padota Nel4 M3ydyeHue 3aBUCHMOCTH IIEpHO/IA
KoJIeOaHUI HUTSHOTO (MM MPY>KUHHOT0) MasTHUKA OT JJIMHBI HUTH
(mmm Macchl Tpy3a).

41 [IpakTrdeckas padbora Nel4 Pemenne 3axa4 Ha TapaMeTphl
KOJIE0aTEIBHOTO IBI)KEHHS

4.2 IpaxTryeckas pabora Nel5 «Pemenune 3amaq Ha BHIBI
COIIPOTHUBJICHHI)

4.2 IpakTrdeckas padora Ne 16 Pemenne 3amaq mo teme «IlepeMeHHBIN
Tok, TpanchopmaTop.

4.2 IIpaxtudeckas pabota Nel7 «OnekTpoMarHUTHBIE KOJIeOaHNS 1 BOITHBI
,(opmyna Tomconay»

4.2 Jlabopatopuas pabora NelS«M3yueHue ycTpoiicTBa TpaHchopmaropa,
reHeparopay.

51 JlabopatopHas padota Nel6 «OmnpeneneHue mokasaTess MPeIOMIICHUS
CTEKJIa».

5.1 JlaGopatophast padota Nel7 «M3ydeHue nnTepdepeHuun u
TUGPaKITAN.

5.1 Jlabopatopnast pabota Nel8 M3mepeHne JUIMHBI CBETOBOM BOJIHBI C
MOMOIIBIO TM(PAKIIMOHHON PEIIETKH.

5.1 Jlabopatopnast padota Ne 19 «HabnroeHne crieKTpoB H3IIy4eHus 1
TIOTJIOIECHHS».

5.1 [paktrueckue pabotsl Nel8Pemenue 3a1a4 ¢ HCIIOJIB30BaHUEM

(hopMyIBl TUPPAKIHNOHHOHN PEIIETKH.




6.1

IIpaktnyeckass pabora Nel9 Pemenne 3amau mo Teme «3aKOHBI
horoadderrar




2METOJUYECKHUE YKA3AHUSA

Tema 1.1 Kunemaruka.

IpakTnueckas padora Nel
Pemenue 3agau no reme «Kunemaruka»

Lean paGoThl: HAy4HUTHCS pa3IMyaTh BHIBI MEXaHHUYECKOTO JBIIKCHUS B
3aBHCHUMOCTH OT (POPMBI TPACKTOPUH U CKOPOCTH TIEPEMCIICHUS TeJa,
pPACCUUTHIBATE €ro  MapaMeTphl, HAYYUThCS H300pakaTh TpadUuecKU
pa3iMYHBIC BHJIBl MCXAaHMYCCKHX JIBHKCHUH, 3alUCHIBATh YPaBHCHUS
JBIDKCHUSI, Pa3lIMuaTh €r0 OTHOCUTEIBHOCTh, HAYUUTHCS (DOPMYITHUPOBATH
CIIEIYIONIHE MMOHATHUS | MEXaHIMYECKOe JBIDKEHHE, CKOPOCTh U YCKOpEHHE,
CHCTEMa OTCUEeTa, MEXaHIMUYESCKHUI MPUHITUI OTHOCUTEIBHOCTH.
KouauyecTBo yacoB: 2
MaTtepuaibHoe o0ecrnedeHne: HHINBUAYAIbHOE 3aJaHNE, KOHCIICKT
JIEKIHA, CTIPABOYHBIC MATCPHAIBL.

3amanue

1. Ucnons3ys popmynsl At pacyéra napamMeTpoB ABHIKEHHsI TEJl, PELINTh

3a7a4H.
2. .IlpoananuzupoBath rpaMKH JBHKECHUS TEJl, OMUCATh XapaKTep JBIKCHUS.

ITopsiiok BBINOJTHEHHST Pa0OTHI
1. IIoBTOPUTH OCHOBHBIE BONIPOCHI KHHEMATHKA
Buabl MexaHH4eCKOro IBUKECHHUS TeJl
TpaexTopust — IMHUS, ONUChIBaeMas ABIKYIIUMCS TEIOM.
ITyTs (¢) — paccTosiHUEe MEKIY ABYMS TEOMETPHICCKHUMH TOUYKAMH, OTCUHTAHHOE
BJIOJIb TPAEKTOPUH JIBUKEHUS TeNa.

HepeMemeHHe (S) — BCKTOD, COGZ[HH?[IOH.[I/Iﬁ Ha4YaJIbHOC U KOHCYHOC IIOJIOKCHHA

TCla.
Teno orcuéra — TCJIO, OTHOCUTCJIBHO KOTOPOI'O pacCMaTpUBAIOT IIOJIOKCHUC

JPYTHX Tell.
Cucrema orcuéra — TeN0 OTCYETA, C KOTOPHIM JKECTKO CBSI3aHBI CHCTEMa

KOOpAMHAT, 9aChl U METP.
MarepuanabpHas TOUKa — TEJI0, pa3MepaMy KOTOPOTO MOYKHO IPEHEOpedb.

OnHomepHoOe IBHKeHUE. [IBUKEHHE ¢ TOCTOSIHHON CKOPOCTHIO.

IlycTtb Teno ABMKETCS B HampaBiIeHUH OCH X C MOCTOSHHON CKOPOCTBIO V U 3a
BpeMsi At =t —1, IPOXOAUT MyTb Ax =x —Xx,. Cpennss

‘1
10 x| |




VvV = const
Ax
CKOPOCTH Ve =1 x(t) = xo + VAt t
X
x(t) = xq + vt
Xo
t
JBHKeHNE ¢ IepeMEeHHOIl CKOPOCTHI. YCKOpEeHHue
Eciu teno nBmxeTcs HalpaBJIeHUH OCH XC v
MepeMEHHO# cKopocThio V(1), TO, rpaduku X(t) u v(t) umerot
BUJ: _ j
ITpyr 5TOM rOBOPAT, YTO TEJIO ABHKETCA C Vg | : YCKOPEHHEM.
VYckopenne (d) — CKOPOCTh HM3MEHEHHst t t t CKopocTH.
0
Ecrm 3a Bpema At=t-t, usMeHeHHE CKOpPOCTH
. ~ AV M
AV=V—V,, 10 cpemnee yckopenue: |&, = N [al=1— U3
c
V-V
a :T0:>V:V0+aAl‘ | v(t) = v + alt
t

AL?

a ind —
x(t) = x5 + VoAt + Eciu Vv, WudcoHanpaBleHbl, TO CKOPOCTb IBHKEHUS

TeJla BO3pacCTacT, a HMECT 3HakK
YMCHBIIACTCA U d UMECT 3HAK «—».

«t»; B IIPOTUBHOM ClIydac CKOPOCTb

v? - V(z)

Ecim Bpemst nBukenus At HensBecTHO, TO | X(2) = X +

MHuoromepHoe
TOPHM30HTY

ABU:KeHHe. JIBUiKeHMe Tejia, OpPOLIEHHOro MOJ YIVIOM K

ITyctp Teno OpomureHo n3 Hayaga KOOPAMHAT MO/ YIJIOM K TOPH30HTY C HAYaIbHON
CKOpOCThIO V(. U3 rpaduka BUOHO, YTO V) = V,y + Vyy (OBYMEpHOE ABIKCHHE

MOXKHO paccMaTpUBaTh, KaK HAJOKEHHE JPYT HA JIpyra JABYX OXHOMEPHBEIX — IIO
ocsim X 1 Y).




Voy| Yo 0 77
I LleJIB(X = Lj\
|
0 v V2
X L=—C:sin2«x
IIBI/DKCHHE cnapsma
33[[&‘13 6aJ'IJ'II/ICTI/IKI/I — nomnmagaaHue CHapS[)Ia B IICJIb. IlaHO —

HavyallbHask CKOPOCTh CHapsiia Vo, HAlTH — 3aBUCHMOCTb JajlbHOCTH mnosera L
CHApSJIa OT YI7Ia @ HAKIOHA cTBOJA mymrkn. Ipu sin2a =1, . e. fupu o= 45° L =

[Lmad

2. Pemmnts 33129 110 BapuaHTaM, UCHONIB3Ys TaOmmiy 1.
B ycnoBun HEKOTOPBIX 3a/a4 OTCYTCTBYIOT LU(pbI. 3HaUeHHS (H3MYECKUX
rapaMeTpoB 3THX 33/1a4 HE0O0XOMMO OpaTh M3 TaOJHILBI 1: O BEpPTHKAILHOM
CTPOKE yKa3aH HOMEP BapHaHTa, 10 TOPU3OHTAIBHON — HOMEp 3aJayH.

1. /JIBwxeHue Tena 3agaHo ypaBHeHueM. OmpefenuTe HadalbHYIO KOODAUHATY,
HadaJbHYI0 CKOPOCTh U YCKOPEHHE MPHU ABHKECHHU.

2. ABTOGYC M Tposieiibyc JBHXKYTCS B OJHOM HampasieHuu. ONpepenuTe ux
OTHOCHTENBHYIO CKOPOCTb, €CIH CKOpPOCTh Tpoiuieibyca 10 xm/4, a
aBToOyca40 kM/4. Pemmre 3Ty 3amady W NMpH yCIOBHH, YTO OHH ABIKYTCS B
MPOTUBOIOJ0KHBIX HAITPABJICHUAX.

3. Tpomneiibyc, Tporasicb ¢ MecTa, JIBMXKETCS C IOCTOSHHBIM YCKOPEHHEM a.
Uepes CKOIBKO BpEMEHH OH MPHOOpETeT CKOPOCTh V?

4. Kakymo CKOpocTh pa3BHBaeT aBTOMOOMIb «Bosra» 3a Bpems At nociie
Hayvaja JBMKEHUS, €CIIH OH efleT ¢ yckopeHueM a? Kakoil myTs OH mpoXoauT
3a 9T0 Bpems?

5. IlpuBectn mpuMmepsl TeJ, HAXOIAMUXCA B TOKoe. JleiicTBHE KakuxX Tem
KOMIIGHCUpyeTcs B JTHX ciay4asx? (3 mnpumepa; ACHCTBYIOIIME CHIIBI
n300pa3uTh HA PUCYHKE).

6. B mBmxymemcs BaroHe IacCaXMPCKOTO I0e3[a Ha CTOJIE JISKHUT KHHUra. B
TIOKOE WJIM JIBIPKEHWH HAaXOJUTCSl KHUT'a OTHOCHUTEIIBHO : @) CTOJIa; 0) pesibCcoB;
B) [10J1a BaroHa; r) TejaerpadHbIx cToia00B?

7. Konpkoberxen mpobexan Ha cTajnoHe MoJKpyra pamuycoMm R. Onpenenntsb
NPOWICHHBIE MM NyTh M mepemenieHue. Yemy OynyT paBHBI HyThb H

nepeMeneHne c KOHBKOOEXKIIA,
KOrJla  OH  MpPOOeXHUT I 07 MOJIHBIA KpyT?
8. Tpamsaii JIBUTJICS paBHOMEPHO

4

3

2

1

0




IPSIMOJINHEHHO

a(t).

Cco

CKOpOCTBIO  V,
PaBHOYCKOPEHHO ¢ YyckopeHueM a. OmpenenuTe BpeMs TOPMOXKEHUS U
TOPMO3HOHM NyTh TpamBas. [locroiite rpaduku ckopoctn V(t) U yCKOpeHUs

B

nporecce

TOPMOKCHHUA —

9. C kakum YCKOPCHUEM JIBUTAJICA aBTOMO6I/IJ'Ib, €CJIM Ha NIyTH S ero CKOpPOCTb

Bo3pocna ot 36 1o 72 xm/a?

10. a) Kakomy BuAy IBWKEHHS COOTBETCTBYET Kakabplii rpadmk Ha puc.1? C
KaKOH CKOpPOCTBIO JBHUTIaJioCh TeJO, Ui KOTOPOIO 3aBUCHMOCTH ITyTH OT
BpemeHHn m3oopaxaercs rpaduxamu I, 11, 11?7 3ammcats ypaBHeHHE ABIKESHUS
s rpaduxos I, I1.

6) Kakoif ¢pu3nuecknii cMbicn mMeeT Touka mnepecedenns rpaduxos II u III Ha

rpagMKOB COOTBETCTBYET IBIDKCHUIO C OOJbIIEH

cKOopocThl0? MOXHO 1M 1O 3TUM TpaduKaM OIPEAEIUTb TPACKTOPHH

puc.1? Kakoil wu3

NBYDKEHUS?
Tabauna 1.
No 1 5 7 8 9
3a1a49u
Ne a \Y/ At a Vv R \Y a S
BapUaHTa

m/c? | kmla c /et | kmfa | M | kmla | M7 | kM

1 x(t)=10+10tt* | 2 | 10 | 5 2 |10 |10] 10] 2 |1

2 X('[):20+20t—t2 4 20 10 4 20 20 20 4 2

3 X('[):30+30t—t2 6 30 15 6 30 30 30 6 3

4 X(t)=40+40t—t2 8 40 20 8 40 40 40 8 4

5 X(t)=50+50t—t2 10 50 25 10 50 50 50 10 5

6 X(t)=60+60t+t2 12 60 30 12 60 60 60 12 1

7 X(t)=70+70t+t2 14 70 35 14 10 70 70 14 2

8 X('[)=80+80t+t2 16 80 40 16 20 80 80 16 3

9 X(’[):90+90t+t2 18 90 45 18 30 90 90 18 4

10 x(t)=10+100t- | 20 10 50 20 40 | 100 | 10 20 5

P
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®dopMa npeocTaBIeHUs pe3yabTaTa
BBIMONHEHHbBIE 337a4d B TETPaIH AJIs MPAKTHYSCKUX PaboT.
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Tema 1.1 KunemaTuka
IIpakTnuyeckas pabora Ne2
Penienne 3a7a4 Ha napamMeTpbl BPAIIATEIbHOTO ABHKEHHUS

Henn paboThI: HAYYUTHCS PACCUUTHIBATH MTAPAMETPHI BPAIlATEILHOTO JBIKCHHSL.
KosunyecTBo yacoB:. 2
MarepuaibHoe ofecnieueHue: HHANBUIYaJIbHOE 3a/IaHKUE, KOHCIICKT JICKIHUA,
CIPaBOYHbBIC MATEPUAIIBL.
3amanue
1. Pemmwmts 33724y, UCIOJIB3Ys (GOPMYIIBI HA BEIYKUCIICHHE TAPAMETPOB
BpAIIATeIbHOTO ABUKEHHS: IEPHO/I, YACTOTA, YIIIOBas YaCTOTA, YrioBas
CKOPOCTD, IMHEWHAs CKOPOCTh, YIJIOBOE MEPEMEIICHHUE,
LIEHTPOCTPEMUTEIHHOE YCKOPCHHE.
2. BBIIBUTH OCHOBHBIE Pa3IUUMsI MEXKAY MPSIMOIMHEHHBIM JIBHIKEHUEM U
JBIDKCHHEM TeJia 10 OKPYKHOCTH.
IMopsiioK BHIMOJTHEHHST PAGOTHI
1. HOBTODI/ITL OCHOBHBIC ITOJIOKCHU A BPALLIATCIIbHOI'O ABUXKCHUS.

ITyctp Tenmo nBWXKETCS NO OKPY)KHOCTH pazumyca R ¢ THOCTOSHHOH 110

3HAUYEHUIO CKOPOCTHIO V (JIMHEHHOM CKOPOCTHIO) U 32 BpeMs At mepemMecTuoch Ha

AS m3 1. A B 1. B. BekTOp V HampaBjieH IO KAcaTeNbHOH K OKPYKHOCTH M

MCHSCT HaAIIpaBJICHUC, T.C. MOXKXHO TOBOPUTH 00 H3MEHEHHH CKOpOCTH

. - AN
AV = Vg —V, , OTIUYHOM OT HyJs. Otctona: a =— #0.
B~ Va Az

LleHTpocTpeMHUTENbHOE yCKOpeHHe (d) — CKOPOCTb HM3MEHCHHWS HalpaBlICHUS

BCKTOPA CKOPOCTH. A

Onpenenum =aq,

acp p -

13 nono6ust tpeyromshukos OAB u CBD =

v _veAs
: |

ZEjAV
R

o _Av_vAs
P At RAt

AS ™ v?
;HpI/IAZ‘—)OCle—)aI/IE—)VD a=—7l

BekTop d HampaslieH 0 Paanycy K LUEHTPY OKPYKHOCTH.
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Iepuron oOpaieHust TOYKA O OKpyxkHOCTH (7) — Bpems, 3a KOTOpPOE TOYKa

OIIKUCBIBACT O,HHy Opr)KHOCTI).

27R

T=" M=1c U v 2R _| 47
=1¢C 3d=— UV=—>)

R T T2

YacroTa 0OpaIeHdst TOYKH 0 OKPYKHOCTH (V) — KOJIMYECTBO MOJNHBIX 000POTOB,

. 1
COBEPIIIaeMBIX TOYKOH B 1 €IMHUIy BpPEMEHH. [v]l=1—;

T c
v:ﬁ a=47*’R|.

VYrII0Bast CKOPOCTh OOpaIIeHHs] TOYKH 110 OKPYKHOCTH ( W ) — CKOPOCTh H3MEHEHHS

yria moBopora Ao pagMycaR, COEIMHSAIIIETO TOUKY C A
W=——
2 At
LEHTPOM OKPYXKHOCTH. [w] — P, = - —
c

2 2p2
[y ST S ey S S A
[a=wr]

2. Pemmmts 3a1aun
1. ABTOMOOWIF MBIDKETCS IO 3aKpyriieHHIo paxmycomM 100 MeTpoB co

CKOpOCTBI0 36 KM/4. OmnpenenuTh €ro HEeHTPOCTPEMHTEIBHOE YCKOpEHHE.
(otB.: 1 M/cC)

2. ABTOMOOWIB JABMXKETCS II0 3aKpyrjeHuro paauycom 80 MeTpoB co
CKOPOCTBIO 54 kM/4. OIIpeaenuTh ero HeHTPOCTPEMHUTEIILHOE YCKOPEHHE.

3. TouumnbHbli Kpyr paauycoMm 10 cm memaer ogua obopot 3a 0,2 ¢. Haiiaure
CKOpPOCTb TOYEK, HanboJiee yAaIEHHBIX OT OCH BPAICHHS.

4. Camon€r, BBIXOIS M3 THKE, IBIDKETCS IO TPACKTOPHH, KOTOpas B HIDKHEH
4acTH SBISAETCS AyToil OKpyXHOCTH paanycoMm §00M. Berumcnure yckopeHue
caMoJIéTa TIpH €ro JBWKCHHUH, €CIIH ero CKOpocTh paBHa 720 km/4. (oTB.: 50
m\c?)

5. ChHyTHHK JBIDKETCS 1O KpyroBoi opbute Ha BbicoTe 630 kM. Ilepmon
oOparenus crytHuka 97, 5 munyt. Onpenenure ero JIMHEHHYIO CKOPOCTb U

16



LeHTpocTpeMuTelIbHOe yckopernue. Paguyc 3emmu 6370 km. (OtB.: 7514 m/c;
8,1 m/c?)

Bpemst onqHoro o6oporta BOKpyr ocu paBHO 24 yaca. Berunciure yriioByroo u
JIMHEIHYI0 CKOPOCTH BpalleHUsl TOYeK Ha sKkBarope. Paanyc 3emun cuurath
pasubeiM 6400 kM (oTB.: 0,0007 pan/c; 448 m/c).

[lepron oOpamieHns MEPBOTO KOCMHYECKOTO KOpaOis — CIIyTHHKA 3eMIIH
«Boctok» paBasuIcs 90 MuHyT. CpenHss BEICOTa CIIyTHHUKA HaJ 3eMiéii Obuta
pasHa 320 kM. Pagnyc 3emmm 6400xM. Brrancnure cKopocTh KOpaos.
KakoBa cCKOpOCTh IBIKEHHSI aBTOMOOWIIS, €clii ero kKonéca pamuycoMm 30 cm
nenaroT 600 060pOTOB B MUHYTY?

Jlyna mBmxercs Bokpyr 3emin Ha paccrosHud 380000 kM oT He€, coBepIas
onuH 00opot 3a 27,3 cyToK. BeraucinTe IEHTPOCTPEMHUTEIBHOE YCKOPEHHE
JlyHsI.

(DopMa npeaocraBjJICHUA pe3yjibTara
BrinonHeHHbIe 3a7a4yd B TETpaau JJId NPAKTUICCKUX pa60T.
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Tema 1.2. 3akonnl Mmexannkn HoroToHa
IIpakTnueckass padora Ne3
Pemenne 3ama4 Ha 3akonnl HeroToHa

eab paGoThl: OJIYYNUTh NPEICTABICHUE O CUJIOBOM AEHCTBUM OJHOTO Tejla Ha

JpyToe, Macce Tela pa3indaTh MOHATHS HHEPIH U HHEPTHOCTH, HAYUNTHCS

(hopMyIHPOBATH MOHATHS MacChl, CHIIBL, 3aKOHBI Hpl0TOHA.

KosunyecTBo 4acoB: 2

MaTtepuanabHoe o0ecniedeHne: WHINBHIyaIbHOE 3a1aHIE, KOHCIICKT JICKITHH,
CIIPaBOYHbBIEC MaTepUaIbI.

3amanme

1. BbIIBUTH OCHOBHYIO IPUYMHY JBIDKCHUS TEJa.

2. Pemmuts 3a1auu Ha IpUMEHEHHUE 3ak0HOB HpI0TOHA.

HOpﬂI[OK BBITIOJTHCHUSA paﬁOTlxl
1. IloBTOPHUTE OCHOBHBIC NOHATHS IUHAMHUKH M 3aKOHEI HhI0TOHA

JAunnamuka. OCHOBHbIE IOHATHS

WNuepuus — ABIeHUE COXpaHEHUS CKOPOCTH ABUKEHUS
TeJla IPU OTCYTCTBUM BHEIIHUX BO3/IEUCTBUM.
WNHepTHOCTH — CBOMCTBO TeJl, IPOSABIISIIOLIEECS B TOM,
YTO TpPU OJMHAKOBBIX BHEUIHMX BO3AECHCTBHSIX
pa3HbIe Texa MpUOOPETAIOT pa3HbIE YCKOPEHHS.
= “7 Macca (M) — Mepa HHEpTHOCTH Tel.  [M] = 1 kr.

e 3a osrtamoH Maccel (1 KuwiorpamMMm) MpHHATa Macca MEXKIYHApPOIHOTO
MIPOTOTHIIA KUJIOTpaMMa.
e 13 OmBITOB W3BECTHO, YTO YCKOPEHHs, IOJydaeMble TelaMH IIpU
B3aMMO/ICHCTBHUH, 0OPATHO MTPOIOPIMOHATIBHBI HX MAcCaM: .
Ecimu maccy kakoro-nubo Tejna HPUHATH 32 STAJIOH, TO MOXHO H3MEPHUTh Maccy

JIpYTUX TEJ:
KI m.-a
[p] — 1 m _ 3T >T
- 3 TEAA —
M Arpan
e IlnoTtHOCTH Tena (p) — OTHOIUICHHE MAcChl Teia M K m
ero oobemy V. p=—
Cuna ( F ) — Mepa MEXaHHYECKOTO JeiiCTBHS OJIHOTO V| Tenamna
Jpyroe.

[F1=1H — =pIOTOH.
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e (Cuna uMeer HampaBJiCHUE, T. €. CULA-BEKMOP.

e Cuna BcerJa mpuioXkeHa K TOMY Teldy, Ha3BaHUE KOTOpPOrO CIEAyeT B
MIPEUIOKEHNH [IOCIIE MPEJIOTa «Ha.

CuioBoe 1mone — OCOOBI BUA MaTepHH, MOCPEACTBOM KOTOPOTO Mepenaaéres

JIENICTBUE CUJIIBL.

e PasHopeiicTByromas (pesymstupytomas) cui ( R) —cuma, paBHas BekTopHOIM
cymme anubix cun . R = Z F

e JlaBneHwue (p) — OTHOLICHHE CHJIBI K IUIOMIALH TOBEPXHOCTH, Ha KOTOPYIO OHA
JEHCTBYET B IEPIECHANKYJIIPHOM HAIIPABJICHHUN.

H v
_F| [pl=1—= 1Tla- nackamn m__ | o
p= S M
WNmnynsc Tena ( P)— BeKTOpHas P4 Mepa

MEXaHUYCCKOr'o ABUKCHUA, pPaBHad MPOU3BECACHHUIO MACCHI TCJia HAa €ro CKOPOCTh.

- KT -M
p=m i) =1

—_—

Wmmynee  cuiael (F-At) — BekropHas Mepa JCHCTBHS CHIBI, paBHAas
MIPOU3BENCHHUIO CUJIbl Ha BpeMs e aeiictus. [F-At] =1 H-c.

3akonnl HeroTOHA

O000umB pe3yinbTaThl CBOMX HCCICNOBAaHWN W, y4Ts padorty [ammmes «O
JBIDKCHUH TeJl 0 MHepLn», HpI0TOH chopMyIMpoBa 3aKOHYEHHOE TT0JIOKEHHE,
H3BECTHOE Kak mepBblii 3akoH HbloToHA!

CyIecTBYIOT CHCTEMBI OTCUYETa, OTHOCHTEILHO KOTOPBIX TEJIO HAaXOIWTCS B
MIOKO€ JTO0 ABMXKETCS NMPSIMOJIMHEHHO M PaBHOMEPHO, €CIIM PaBHOAEHCTBYOMIAs
BCEX MPUIOKEHHBIX K HEMY CHJI paBHa HYIIIO.

WneprmansHast cuctema otcuéra (MCO) — cucrema oTcuéra, B KOTOpPOH
BBIIIOJIHAETCS NEpBbIi 3aKk0H HbroTOHA. F-m-3
_Ap_mAV , :
W3 F = — = —— = md noy4acMBTOPO# 3aKOH HbloTOHA:
At At

U1 TeJa TIOCTOSIHHOM Macchl CKOPOCTh M3MEHEHHST MMITyJIbca PaBHA IPOM3BEACHHIO
Macchl Ha yCKOPEHHE.

Bropoii 3akoH HeloTona padoraer Tonsko B UCO u nipu yciioBuy, 4To Macca Tesa
U ICUCTBYIOIINE HAa HETO CUJIBI IOCTOSTHHBI.

Bropoii 3akon HbroToHa chpaBemivs sl paBHOJEHCTBYIomed R Bcex cwi,

TIPUIIOKCHHBIX K TEITY, IO3TOMY, NPEKAC UEM pCIIATh 3aJla4u C €TI0 IPUMCHECHUEM,

Ha/I0 ONpeAenanTh R .
Tperuii 3axkon HbloTrona: F=-F
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Cutbl, ¢ KOTOPBIMH /IBa TeJIa JCHCTBYIOT IPYT Ha JIpyra, YHCICHHO PaBHBI U
HalpaBJIeHb! B IPOTHBOIIOJIOXHBIE CTOPOHBI 110 OJTHOH MPSMOH.
Tperuii 3akon Herorona paboraer Tonsko B ICO.

3akoH BCEMHUPHOI'O TATOTCHUHA

[Nomnaras, gTo Bce Tena BeeneHHO B3anMHO NpUTATHBAIOTCS, HptoTOH B 1682
r. c¢hopMyITHPOBAJT 3aKOH BCEMUPHOTO TATOTEHHUSI: BCC TEIa MPUTITUBAIOTCS
JIPYT K IPYTY € CHJIaMU, MPSMO MPOTOPIHOHANTBHBIMU POU3BECHUIO UX MAcC U
00paTHO MPOIOPIIMOHATBHEIMY KBAIPATy PACCTOSHUS MEKIY HAMHU.

_rm-m

F
12 R2 Macc My u

rae Fi, — cuna B3auMHOTO NPUTSDKEHUS Tell
ma;
¥ — TPaBUTALMOHHAS IOCTOSHHAs. |7/= 6,6720 - 10" HMZ/KF2|.

Cuubl B ipupoae

Cuna soxectn ( F, ) — cuna, cooOmiatormas N Teny

ok )

YCKOPEHUE CBOOOIHOTO MaJCHUS.

Cuna TSDKECTH HalpaBlicHA BEPTHUKAIBHO BHH3
(mepTIeH INKYISIPHO KacaTeJbHO K
MTOBEPXHOCTH 3€MJIN).

Tn

TSAXK

Peaxrmsi( N ) — cuna feficTBHs omopsl (IOABECA) Ha TEJIO.

Bec Tena ( P ) — cunia, ¢ KOTOPOi Telo AeiCTBYET Ha OIOpY W TOJBEC
BCJICACTBUC MPUTAXKECHUA K 3eMne.

HeBecoMocTh — HCUE3HOBEHHUE BECa Teja MPH ABIKSHHH OMOPBI C YCKOPEHUEM
CBOOOIHOTO MaCHHS.

Ieperpy3ka — yBeTMUCHHE Beca TeJjIa MPU JBIXKSHHU OTIOPHI C YCKOPSHUEM BBEPX.

Cuna ympyroctu ( F"y) — CWJIa, BO3HUKAIOIIAs B Tene npu
nedopmanuu. lfy = kX
3akon ['yka: cuia ynpyroctu, BO3HUKAIOIIAS [IPU nedopmanuu

Telia, MPOTOPIIMOHANBHA €ero a0COMIOTHOM JIe)opMallvi M HAllpaBJIeHa B CTOPOHY,
IIPOTHBOMOJIOKHYIO IEPEMEIICHUIO YaCTHII Tela:

Cuita TpeHust moxos ( ﬁmn.) — CWJIa, BO3HUKAIOIIAs Ha TPAHUIIE COMPUKOCHOBEHHUS
TeJI IPU OTCYTCTBUM UX JIBUYKEHUSI OTHOCUTEIHHO JIpyT Jipyra.

e u — kodpdunmeHT TpeHHs (3aBHCHUT OT FTP = uN MaTepHalioB

TPYIIMXCS TOBEPXHOCTEN).

2. PemmTs 3a/1a4m.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Uemy paBHa cuiia TSDKECTH, AeMCTBYIoLIas Ha Teno Maccoit 2,5kr, 600r, 1,2 T,
501?
Onpenenuts CUTy TSDKECTH, AEUCTBYIOLIYIO Ha YeJIOBEKa Maccol 64kr.
[epBBIii COBETCKMH HWCKYCCTBEHHBIH CHYTHHK 3eMiu Obul  3amymieH 4
okTsA0ps 1957 rona. OnpenesnuTb Maccy 3TOr0 CIIyTHHKA, €CJIM U3BECTHO, YTO
Ha 3emIle Ha Hero JeiicTBOBaja cuia TsbkecTH, paBHas 819,3H.
Yenosex Becut 800H. Kakosa ero macca?
Ha nmony crour mewmok ¢ Mykoil maccoid S0kr. BeIUMCINUTE CHITy TSKECTH U
Bec MeImKka. [300pa3uth 3TH CHIIBI HA PHCYHKE.
Ha memoaBmxHOHN TuaTgopMe CTOWT SIMIHUK C KUPIHYaAMH MacCOW 3TOHHEI.
Beruncante n n300pa3uTe Ha PUCYHKE CHITY TSDKECTH U BEC SIIIUKA.
CMosKeTe I BBl MOJHATH [UIACTHHY W3 TPOOKH 00bEMoM 1M*? IlmoTHOCTH
po6Ku 240kr/Mm°,
Brruucnute Bec Tena, macca kotoporo 10kr, 200r.
BrIpazute B KnioBaTTax M MeraBarrax ciexyrouue momsoctu: 3500 Br; 200
BT; 5000BT; 110000BT. Bripazute B BaTTax ciemyroliye MOUTHOCTH: 3 KBT;
1,5 kBrt; 0,6 kBT; 0,04 MBT; 0,0001 MBT.
Baronetka maccoii 0,6 TOHH JIBWXKETCA ITox AckcTBHeM cuiabl 60 kxH.
Ompenenure yckopeHHE €€ IBIKEHHUS.
ABTOOYC Maccoil 7TOHH eIeT M0 TOpPH30HTalbHOMY Imocce. Kakas cmma
TpebyeTcst s cooGImenns eMy yekoperns 1,4 m/c’.
JIBa xopabist Maccoit 30 TOHH KaKIBIH CTOAT Ha peiae Ha pacctosHuH 0,5 KM
oIuH OT Apyroro. KakoBa cuna NpUTSDKEHHST MKy HUMU ?
Omnpenenuts Maccy KaXIOro M3 JIByX OJMHAKOBBIX aBTOMOOWIEH, eclii Ha
paccrostanu 0,1 KM Ha HUX AEHCTBYeT cuila mpUTsHKeHus 6,67 MH.
Omnpenenute paccTOSHHE, HA KOTOPOM JIB€ BAaroHeTKH Maccoil mo 20 kr
KaXxJ1ast B3aUMOJIEUCTBYIOT ¢ cuiiot 67 mxH.
ABTOMOOMIIL Maccoil 6 TOHH Tporaercsi ¢ mecta ¢ yckoperuem 0,5 M/c2.
Kakyro cwry Tarm pasBuBaeT €ro JBUratrenb, eciu Kod(uiueHt
CONPOTHUBIIEHUS ABMKEeHUIO paBeH 0,047 .
ABTOMOOWIBF Maccoil 2 T TporaeTcs ¢ MecTa ¢ yckoperueM 0,5 m/c?. Haiirn
CHITY TATH, €cIIi KodppumueHT TpeHus paseH 0,05.
Kakyro cuity TSru 10/DKeH pa3BUBaTh JBUraTellb, YTOOBI aBTOMOOMIb Maccou
1000 Kr gBHrascs: a) paBHOMepHO; 6) ¢ yckoperuem 0,2 m/c2.
Onpenenuth CWIy TITH, NEHCTBYIONIETO HA BaroH maccod 22 T, eciu
ckopocTh Bo3pocna ot 3,8 m/c no 32,4 km/4 Ha mytH 67M. Koaddumment
TPEHHUs TP IBIKCHNHU BaroHa cuuTath paBHBIM 0,025.
DJEeKTPOBO3 MPH ABIKEHUH 110 TOPU30HTAIIEHOMY ITYTH Pa3BUBAET CHITY TATH
150-10° H. Ha yuacTke mytn mmmHoii 600 M CKOPOCTH moe3a Bo3pocia ¢ 32,4
10 54 km/4. Onpenennute CUTy CONPOTHUBICHUS JIBIKEHUIO MOE3/a, €CIIH €ro
Macca paBHa 10000° kr.

®opma npegocTaBIeHUs pe3yabTaTa
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BrimoaneHHEBIe 3aJa4u B TCTpaau AJid MPAKTUYCCKUX pa60T.
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Tema 1.3. 3aK0HBI COXpaHEHHS] B MEXaHUKE

IIpakTuyeckass padora Ne4,5
3akoHbI coxpaHeHus. Padora u 3Heprus.
Lean padoTHI: HAYYUTHCS UCTIONB30BATh 3aKOHBI COXPAaHCHHS MEXaHUKU
JUIs pacdyéra MapaMeTpoB Pa3indHbIX HUIHUECKUX
MPOLIECCOB
KoauyecTBo yacoB: 2
MarepuajibHoe o0ecrieyeHue: HHANBUIYaIbHOE 3a[aHNE, KOHCIICKT
JICKIUH, CIIPABOYHBIC MATEPUAIIBI.
3aganune
1. VYsAcCHWTH NOHSATHS U COCTABHUTH MPEJICTABICHHE O paboTe, MOIIHOCTH,
MOTCHIMATBHON U KHHETHICCKOMN HCPTHH, 3HATH (YOPMYJIBI IS KX
BBIYUCIICHUSA.
2. PeIlII/ITI) 3aga4u, I/ICHOJ'H:ByH 3aKOHBI COXpaHeHI/IH MCXaHUKHU.

IHopsaok BbInoHEHHs Pa0OTHI
1. TIoBTOPUTH 3aKOHBI COXPAHCHHS B MEXAHUKE.
3aKOHBI COXpaHCHHA HMITyJIbCa, MOMCHTA HMITYJIbCa, OBHCPIruu U Jp.
JIEUCTBYIOT B 3aMKHYTBIX CUCTEMAX.
3amknymoii Ha3pIBacTCs CUCTEMa Tell, B3aMMOAEHCTBYIOLUIUX TONBKO APYT C
JPYrOM U HE B3aUMOJEHCTBYIOIIUX C JPYTUMHU TEIAMHU.
Hmnynve cunbt — BEKTOpHAsSI BEJIMUUHA, SIBISIOIIAsICS MEPON AEHCTBUSI CHUIIBI
3a HEKOTOPBIN TIPOMEXYTOK BPEMEHHU.

Il =F-t, | —uvmynsc cuner F 3a Bpems t
Nmnynbe Tena (KOIUYecTBO ABIDKCHHS) — BEKTOpPHAs (PM3MYECKast BEINIHHA,
SIBJISTFOINASICS MEPOU MEXaHUYECKOTO JIBIIKEHUSI:
= . K2'M
P=m-v;, ——
C
Bropoii 3akoH Hpl0TOHa MOKHO 3alIMCHIBATh B BUJIE:
Ft = mv, — mv;

P — uMmynbe Tena Maccoit M, IBIKYIIETOCS CO CKOPOCTHIO U .
3aKOH COXpaHEHUs WMITYJIbca - BEKTOpHAs CyMMa HMITYJIbCOB Tel,
COCTAaBJISIIOILUX 3aMKHYTYIO CUCTEMY, OCTAETCSl HEU3MEHHOM.
muo, + m,u, =mu, + m,u,
My, M, — Macchl Tell,
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01, D2 — CKOPOCTH T€J 10 B3aUMOJAEHCTBUS,

U;, U — CKOPOCTH TeJ MOCJe B3aUMOACHCTBHUS.

Ecnu cymMMa BHEIIHMX CHJI, NEHCTBYIOIUX HA Teja CUCTEMBI, paBHA HYJIIO,
TO UMITYJIbC CUCTEMBI COXPaHSETCSI:

P =mg, + b, + mu, = const

KosmuecTBo notpebiisieMoid SHepruM — OJIMH U3 TVIABHBIX MOKa3aTesen
TEXHUYECKOTo pa3BUTHs obecTsa. [IponsBoncTBo, pactpeneneHue U notpedieHue
SHEPTUM HEBO3MOXKHO 0e3 e€ mpeoOpa3oBaHms U3 OAHOTO BKa B npyroil. Eciu mox

NEHCTBUEM MOCTOSHHOM CHIIBI F TEJO COBEPUIMIO =
IepeMelieHne S , TO TOBOPSAT, YTO CHIIOH COBEpIICHA /4 paboma.
Pa6ora (4) — ckasspHOE IPOU3BEICHUE —
BEKTOPOB CHJIBI F ¥ IIepeMeLieH s S . / S
e
rae a—yronmexay F u S ; Fg =F -coSa — npoekuus F A] M2
HalpaBJICHUE. N = Zt

A:‘ﬁ‘.‘§‘.cosa:F.S.Cosa:FSS [4] = 1 How — Tl )

OOV [IN]=12 _1By
c
MomnocTb (N) — ckopocTh cOBepIIeHUS pabOTHL. — BATT
JHeprus

Mexannveckasi CHCTEMAa — COBOKYITHOCTb MaTEpUAIIbHBIX TOUEK,
B3aMMOJIEHCTBYIOIIMX IPYT C IPYrOM U TeJIaMH, HE BXOSILUMHU B 3Ty
COBOKYITHOCTb.

IMocne coBepiennst paboOTHI cUCTEMa MEPEHIET U3 OHOTO COCTOSHUS B IPYTOE.
Torna padora — pusnueckas BeIMUNHA, XapaKTEPU3YIOLIas npoyeccrepexona
MEXaHMYECKON CUCTEMBI U3 OJTHOTO COCTOSIHUS B APYTOE.

MO03KHO TOBOpPUTH, YTO CYLLECTBYET HEKUI NTapaMeTPp MEXaHUYECKOW CUCTEMBI,
HM3MEHEeHHEe KOTOPOTo PaBHO COBEPIIEHHOHN paboTe 4.

Mexanuueckasi 3Heprusi (E) — mapaMeTp MEXaHUYECKO# CHCTEMBbI, I3MEHEHHE (

AE ) XOTOPOT0 paBHO COBEPILIEHHOM padoTe (A). AE =A.
[E]:l[[)l( AE=E,-E,

rae E; — MexaHuueckasi 3HepIrus CUCTEMbl B HAUaJIbHOM COCTOSIHUU;
E, — MexaHnuecKasi 3Heprus CUCTEMbl B KOHEUHOM COCTOSIHUH.
e l3meHeHue »HHepru AE MOXET OBITh Kak TMOJIOKUTEIBHBIM, TaK U

OTPHIATENIbHBIM, T. €. AE = ir|AE| .

e U3 (*) BeITekaeT: paboTa — Mepa U3MEHCHUSI MEXaHIIECKOI YHEPTUH CHCTEMEL.
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Kunernueckasi 3neprust
Kunernyeckas >Heprus (E,) — MOJOBHHA IIPOU3BEACHMS MAaCChI Tela HA KBaapar

€ro CKOPOCTH. -
e Kuneruueckas  oHeprusi  —  SHeprus |E =-——| HABIKCHHS
Torma|A=E, — Ey I/IJ'II/I| A=AE, 2

, T. €. €CJIN CHJia COBEpLIACT

MIOJIOXKUTETBHYIO PaOOTy, TO KHHETHIECKasi SHEPT U Tella BO3PACTAeT, M 00paTHO.

HoreHuunanbHas 3Heprus

MoreHunanbHas 3uHeprus (E,) — SHeprust B3aUMO/ICHCTBHUSL TENT WK YacTel Tena.
HyJieBoii ypoBeHb NOTEHIIUATBHOM JHEPIrHH — COCTOSIHAE CUCTEMBI, B KOTOPOM
E,=0.

HyJieBoii ypoBeHb NOTEeHIIHAJIBHON YHEPTrUH B3auMo/IelicTBHA Tesa ¢ 3eMJéi
(HYTI33) — ropu3oHTaIbHAS IUIOCKOCTH, HAa KOTOPOH MpUHUMaeTcs E; cuctemsl
Ten0—3eMJIsl PaBHOM HYJIIO.

HYCTB TEJIO MacChl M 1101 HeﬁCTBHeM CHIIBI TSDKECTH F

s TIEPEMECTHIIOCH C

BbICOTHI Ny 710 BBICOTHI h, €3 u3MeHeHUsT CKOpOCTH. PaboTa CHIBI TSKECTH
A= FS =mg(h —h,) =mgh; —mgh, =—(mgh, —mgh,) = =—(E, — E1) wm

=—ar)

IMoTenunanbHast JHeprusi B3aNMO/IeiicTBHS Tej1a ¢ 3emueii
(E.) — mpom3sBeeHIe CHITHI TSHKECTH Tejla Ha BBICOTY h moJoskeHusI ieHTpa Macc
Tena otHocutensHO HYTID3.

[ToTennmansHOM SHEPTUEH B3aUMOICHCTBUS YacTel Tena 00Ia1aT yupyro

nedhopMUPOBaHHEIE TEa ko2
IMoTeHUUAILHAS JHEPTUS YIPYTo E,=——| Aepopmupoannoro
tena (E,) — nonoBuHa nmpou3BecHUS 2 | skécrkoctr K Tena Ha

KBaJpaT ero abCOMOTHOH Te(OpMAaIIHH X.

AT R T
I\I\I‘I\I\I\

3aKoHBI COXpaHEHHUsI B MeXaHUKe
DHeprust HHTEPECyeT YSIOBEYESCTBO HA BCEM yTH
€ro pa3BuTHs. Bexamu JItoI1 MBITAINCh U300PECTH MAIIUHY («8eyHbll
dguzamernvy), IO3BOJISIIOLIYIO TI0JIy4aTh SHEPTUIO U3 KHUOTKYAA».
3aKoH COXpaHeHHs U NpeBpalieHus 3Hepruu (1.3.2) 3anpeniaer CymnecTBOBaHuE
BEYHOT'O JIBUTATEIISA, OJJHAKO BPEMs OT BPEMEHH MOSBISIOTCS JFOIU, OOBSBILIOIINE
0 CO3JaHUH OYEPETHON ero MOJICITH.

3aKoH coXpaHeHHs] MeXaHH4YeCKOI JHePrun

BHelHue CHJIBI — CUJIBI, ICHCTBYIOIINE CO CTOPOHBI TN, HE BXOSIINX B TAHHYIO
CHCTEMY.
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33MKHyTaH MeEXaHn4YeCKasd CUCTeMa TeJlI — CUCTEMA, Ha KaXXI0€ U3 TCII KOTOpOﬁ
HC HeﬁCTByIOT BHCHIHHUC CUJIbI WU paBHOHCﬁCTByIOHIaH BCEX BHCUIHUX CUJI pPABHA

HYIO, T F 1 =0

PaccMoTpuM 3aMKHYTYI0 MEXaHHUECKYIO CHCTEMY TeJ, 3HAaUCeHUs MOTSHITHATEHON
SHEPruu KOTOPOM B HA4aJbHOM U KOHEUHOM COCTOSIHUSIX paBHbI £ U Epp,

KHHETHUYCCKOU: E U E! |Eq + By = Ep + E|.

ITonHast MexaHM4YecKasi 3HEPTUsl CUCTEMbI — CyMMa KHHETHYECKOH 1
MIOTEHLUUATILHONW SHEPTUU TEJ 3TOM CUCTEMBI.

3aKoH coXpaHeHHs] MeXaHUYeCKOH IHePruMu: MOJTHAs MEXaHUIECKas SHEPTUs
3aMKHYTON MEXaHUYECKOW CUCTEMBI TEII, B KOTOpOil

n
z[el‘/'IcTByIOT TOJBKO CHIIBI TAKECTH 1 Z (EK + En)i =const| ympyrocru,
0CTaéTCcsl HEM3MEHHOM. i1
e OtaenbHO OT Tena OTCYETa HHU OJHO TEINo HE

o0JaiaeT MEXaHU4ECKON IHEPTUeH.

3aKOH COXpaHEeHUS UMITyJIbCca
IIycTts nBa Tena macc M; ¥ M, COCTABIIAIOT 3aMKHYTYIO
MEXaHHYECKYI0 CUCTEMY, IBIDKYTCS . — ——| HaBcTpeuy Apyr
JpYyTy U B3aUMOJEHUCTBYIOT C CUIaMU 131 u ; pi = const 132 .
ITo TpeThemy 3akoHy HptoToHa F| = —F, . | P, + P, = P, + P, Ho
B3aMMOJICHCTBHS UMITYJIbCHI TEN ObLIU D) U p, , mocine

B3aUMoOZeHCTBUS Py H 5.

T.€. BEKTOPHBIE CYMMBI UMITYJIBCOB T€J JIO U II0CJIE B3aUMOAEHCTBUS OJIMHAKOBBI.
OyHIaMEHTAJILHBIN 3aKOH COXPAHEHHUSI HMITYJIbCA: TEOMETPUYECKAs CyMMa
HMILYJIBCOB T€Jl 3aMKHYTOM MEXaHUUYECKON CUCTEMbI OCTAETCS HEU3MEHHOM.

e 3aKOH COXpaHEHHMS UMITyJIbca MPUMEHUM Toibko B CO.

Aneopumm pewenus 3a0au

1. Caenaiite 9epTéx U1 KQXKIOTO TEIa, TOKAKUTE BEKTOPHI HMITYJIBCOB;

2. PaccmoTpuTe XapakTep IBI)KCHHS Tel W YCTaHOBHTE, SBISCTCS JIH
JlaHHasi cucTeMa 3aMKHYTOM;

3. 3amumunTe 3aKOH COXpaHEHHS UMITYIIbCa B MIPOCKITHSIX HA OCH;

4, 3amummre TpH HEOOXOIWMOCTH JOMOJHUTENbHBIE (OPMYIBI W3
KWHEMATHUKW U JUHAMHUKH;

5. Pemute cucreMy ypaBHEHHA, TPOAHATU3UPYUTE OTBET.

2. Pewuts 3a1aun
1. JKene3HOmOpOXXHBIN BaroH mMaccoi 35T MoABE3KAET K CTOAIIEMY Ha TOM XKe

IIyTU HENOJABMIXKHOMY BaroHy Maccoii 28T U aBTOMaTHYECKHU CHCILIACTCA C
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10.

HuM. [locie crenku BaroHsl IBHOKYTCS MPSIMOJIMHEHHO €O cKopocThio 0,5Mm/c.
KakoBa Oblsza CKOPOCTh BaroHa Maccoii 35 TOHH nepeJt CLEenKoi?
XKenesnonopoxkHbI BaroH Maccoid 25T moabeskaer co ckopoctbio 0,3 m/c k
CTOALIIEMY Ha TOM € IyTH HEMNOABIKHOMY BaroHy waccod 28T u
AaBTOMATHYECKH CHeIUIseTcs ¢ HuAM. [locie CLenkW BaroHbl ABHXKYTCS
npsMonrHeHHo. KakoBa CKOpOCTb JBHKEHUS BATOHOB ITOCIIE CLIETIKH?

JIBa »Kene3HOAOPOXKHBIX BaroHa maccod 30T KaxAblil ABMXKYTCS HAaBCTpEdy
Ipyr Apyry co ckopocteio 0,1 M/c W COEOWHAIOTCS HA OJHOM IIyTH.
Omnpenenuts CKOPOCTh UX ABMKEHHS MOCIIE COCIMHECHNS.

ABToMoOmIE Maccoit S000KT mpu IBMKEHUH B TOPHOW MECTHOCTH TIOJHSIICS
Ha BeIcoTy 400M Hag ypoBHeM Mops. OnpenenuTs NOTCHIHATIBHYIO SHEPTHIO
ABTOMOOWJIS OTHOCUTEIILHO YPOBHS MOPSI.

Bbrumncants paboTy, cOBEpLIaeMYIO TSKEJI0aTIeTOM, KOrja OH paBHOMEPHO
nmoJHUMAaeT 1mTaHry maccoi 100 kr Ha BeicOTy 1,5M.

Kakoii moreHuMansHOIM sHeprueil o0OnagaeT Teao Maccoil 2Kr, MOAHSATOE Ha
BeicoTy 15Merpa? Kakyro paboTy OHO MOXXET COBEpIIMTH IPU MaJaHUM Ha
3emmo?

Kakyio paboTy HyXHO coBepmmTh, 4ToOBI moe3x Mmaccoi 1000 ToHH,
JBIDKYIIUICS CO CKOPOCTHIO 72KM/4 YBEITMYMI CBOXO CKOPOCTh 10 108 xm/u?
Mornor kompa anms 3abmBaHms cBaif Maccoil S00kr mamaer ¢ BBICOTHI 10
MeTpoB. UeMy OyzeT paBHA MOTCHIMANbHAS U KHHETHIECKAsl SHEPTHA MOJIOTA
Ha BeIcoTe 4mMeTpa?

JlBuratenb KOMHATHOTO BeHTHJIATOpa uMmeeT mourHocTh 0,35 kBt. Kakyro
paboty oH coBepiut 3a 20 MUHYT.

Kakoii Maccsl rpy3 MOXeT HOZHMMAaTh MOJBEMHBIH KPaH CO CKOPOCTBIO
1,5m/c, ecitu y Hero ABHraTeib MOIHOCThIO 12kBT?

(I)opMa npeaocraBjaeHUus pe3yjibTara
Brimmonnennsle 3agayu B TEeTpaAu JJId NPAKTUICCKUX pa60T.
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Tema 2.1 OCHOBBI MOJIEKYJIIPHO- KHHETHYECKOIH TeopuH
IIpakTuyeckas padora Neb6
Penienne 3aga4 no teme « OCHOBBI MOJIEKYJISIPHO-KHHETHYCCKOI TeOpUM».

eab padoThl:
1. VYriyOute 1 KOHKPETU3UPOBATH MIPEACTABICHUS O MOJIEKYIIAPHO-
KHHETHYECKOI TEOPHH BEIIECTBA.
2. Hayuntscs ncnonp3oBath 3akoHEI MKT 1 pacuéra 0CHOBHBIX
[IapaMeTPOB COCTOSIHHUS BEIIECTBA.
KoauuecTBo yacos: 2
MaTtepuaiabHoe o0ecniedeHre: HHIUBHAyaIbHOE 3alaHUE, KOHCIIEKT
HeKHHﬁ, CIIpaBOYHbIC MaTCpUaJIbl.
3ananue
1. HUcnons3ys ocHoBHble (opmynsl 3akonoB MKT, paccunrars mapamerps
COCTOSIHHUS BEILIECTBA.
2. VYSCHUTH NPUYMHHYIO CBS3b SBICHUH, IPOTEKAIOIINX B BEIIECTBE,
YCTaHOBHUTH OCHOBHYIO 3aBUCHMOCTb H3MEHEHHS IIAPAMETPOB COCTOSHUS
BEIIECTBA.

IHopsaok BbINOHEHHs Pa0OTHI
1. IIoBTOPUTHE OCHOBHEIEC BOIPOCHI MOJEKYIIPHO-KMHETUYCCKON TCOPHH. .
KoauuectBo BemecrBa (v) — Gusnyeckas BeJIMIHHA, ONPEACIsAeMas YUCIOM €ro
CTPYKTYPHBIX 3JIEMEHTOB (aTOMOB, MOJIEKYI U Jip.) [v] = 1 Moub.

N, = 6,02.10% — 1
MOJIb

Yucao Asoragpo (N,) — KOJIM4eCTBO yactuil B 1
MOJIb BellecTBa (Ha3BaHO B yecTb Ameneo ABoranpo (1776—1856, Uramus).

Moasipuasi Macca BemlecrBa (1) — BelMYHMHA, YHWCICHHO paBHas ero

OTHOCHUTEIIBHOW aTOMHOH (MOJIEKYJSIpHOW) Macce My, B aTOMHBIX EJHHHIAX

Macchl (cm. 5] TEPHOIHYECKYIO cucremy Jmutpust

WBanoBuya u=mg -10 MeHieneesa (1834-1907, Poccust).
KT

(u]=1 H

MOJIb Macca oTHOH MOJEKYINBI (B KT): [, = Nl
A

W3 omnbITOB M3BECTHO, 4TO 1 MONB Ta3a (HE3aBUCHMO OT XMMHUYECKOTO COCTaBa)
npu HopManbHbIX yeaoBusax (0°C u 760 MM pr. cr.) 3aHuMaet 06béM 22,4-10° v°

(22,4 n).

Konuenrpanus (n) — xoiaugectBo mMosiekyn N B CIMHUIIC
N 1

obvema V. |n = 7 [n] = IF n, ~27 .10% is
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Yucio Jlommuara (N;) — KOHLIEHTpAUWs MOJEKYJI Tra3a MPH HOPMAaJbHBIX
YCIOBHSIX

N=v-Nju|m=v-u|l—uaucno monexya N B v MOJIb Bel[ecTBa U €ro Macca M.

2 _
p= 5 ‘n- E |- ocnosHoe ypaBuenne MKT ugeanbHoro rasa,
- m- V>
rae E, = — - CpenHsst KHHeTHIecKask SHepTHs OTHOM MOJEKYIJbI;, M — Macca
_ N2
MoTeKyIbl; |V =2 ——| — cpemnss P
i1 N
KBaZ[paTI/I‘IHaSI CKOpOCTL JOBHUXKCHUSA
MOJIEKYJIBL.
Temnepatypa - XapaKTepUCTHKA
CTEIIEHU HArPETOCTH TEJIa. -27315°C 0 t

AOCOTIOTHBII HYJAB — TemnepaTypa t = -
273,15°C, npu KOTOpOil JOMKHO TNPEKPATHTHCA MOCTYMATENHLHOE BIKCHHE
MOJIEKYIT.

AbcomoTHasi mkana Temmeparyp (mkana KensBuna) (7) — 1mkana
TeMIepaTyp, TAe 3a HyJb IPHHAMAIOT a0COTIOTHBIA HYJIIb.

[T] = 1 K — xenmeBuH. 1 K = 1°C. Mexny mxanamu KenbBuHa u Llenbcus

neiictByeT cootHomenue: |1 =t +273,15|.

—23 Ik
k=138-10 I nocrtosinHasi Boabnmana (Ha3BaHa B 4ecTh JlroaBura

Bonpivana (1844—1906, Asctpust).
nkT |, 1. e. Oasnenue 2aza ne 3aeucum om €20 NPUpPoObl, A ONPEOeisencs

TONILKO KOHYeHmpayuel n Moaexyn u memnepamypou T.

OO0beIMHEHHDBIT ra30BbLIii  3aKOH: i1 [JAHHOTO KOJMYECTBA BEIECTBA
MIPOM3BEICHUE JaBJICHHs Ta3a Ha ero oO0BEM, OTHECEHHOE K abCONOTHOMN
TeMIIepaType, €CTh BEJIMYNHA TIOCTOSIHHAS.

pVv
Hox T R Vo const
R=k-N, =831 Koo |~ T yHHBepcaIbHasl
- MOJIb
ra3oBasi MOCTOSIHHAS.
m
pV =—RT| — ypaBHenme cocTossHMA HJeadbHoro rasa (Menjeneesa-
7,
Knaneiipona).

IIpakTudeckuil HHTEPEC BBI3BIBAIOT TPU IIPOLIECCA B ra3ax:
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1) mpuv = constuT = const;  2) mpuv = COnstup = const;

const.

3) npuv = constuV=

HN3oTepmuyeckuii npouecc. 3akon boiinsa-Mapuorra

P MN3oTrepmuyeckuii  mpouecc
T, <T,<T,

U TeMIIepaType.

v pV = const

N3o0apuyecknii nponecc. 3axoH I'eii-JIroccaxa

HpOI/ICXOII}IH.[I/Iﬁ IIpU TTIOCTOAHHBIX KOJINMYECTBE BEIICCTBA

3akoHn Boiias-MapuoTTa: mpy MOCTOSTHHBIX KOJMYECTBE
BEIleCTBA U TeMIlepaType MpPOU3BEACHUE IABJICHMS Trasa
Ha ero 00bEM OCTaETCs IIOCTOSIHHBIM.

HN306apuyeckuii mpouecc— npouecc B rase, NPOUCXOASIIMN MPU MOCTOSHHBIX
KOJIMYECTBE BEI[ECTBA U JTaBICHUU

Vv

P,
I un3obapa
!

s
Ve P, > P,
4// 1 2

0 273 T

3akoH T'eii-JIoccaka: IMOCTOSHHBIX

KOJIMYECTBE BCUICCTBA W JaBJICHUU 00BEM rasa npsAMO MPONOPHUOHAIIEH €ro

abCoJIOTHOH TeMIiepaType.

P H3oxopuyeckuii npouecc. 3akon lapas

Vv,

HN3oxopuyeckuii mpouecc
: u30xopa

MIPOUCXOJIINA TP TTOCTOSIHHBIX
a Vi BemiecTBa u 00pEMe (ObLT H3ydeH [lapiem).
/‘/\/1 > V2

e 3akon Illapas: 1§pu NOCTOSIHHBIX
e o
0 = | Bemectsa M 00BEMeE
273 T TIPOTIOPIIMOHANBEHO €ro a0CONMIOTHOH TeMmeparype.

BuyTtpennss 3ueprusi raza (U) — cyMMa KHHETHYECKOM SHEPTUU

€ero MOJIEKY, MOTEHINATBHOM SHEpPTrun
B3aUMO/ICHCTBUS U BHYTPUMOJIEKYJIIPHON SHEPTHH.
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3
U= EVRT — UI ONHOATOMHOTO HACAIBHOIO Tras3a. U :EVRT - IS

JIByXaTOMHOI'O ra3a
U =3vRT| Jlnda MHOTOAaTOMHOTO HJI€aJTBHOTO m rasza

Padora raza npu u3o0apuyeckoM pacliMpeHuu:

duznuecknid cMBICIR: yHHBepcasibHas Ta3oBas IOCTOSHHas — pabora,

coBepmacMasi OJHMM MOJIEM HACAIBHOIO Tasa IIpu €ro 1/1306ap1/me01<0M
Harp€BaHWM HAa OJAWH KEJIbBUH.

2. Pemmuts 331a4u 10 BapuaHTaM.

B ycnoBun HEKOTOPBIX 33/1a4 OTCYTCTBYIOT IU(PHI. 3HaYCHUS (PU3NIECKUX
IIapaMeTpoB ITUX 3a/1a4 HE0OX0ANMO OpaTh n3 TabIHMIE! 1: IO BEpTUKAIBHOM
CTPOKE YKa3aH HOMEP BapUaHTa, 110 TOPU3OHTAJILHON — HOMEP 3aJayu.
BrruncinuThe Maccy 0JJHOM MOJIEKYJIbI 3aJaHHOTO rasa.

2. CKOJBKO MOIEKYN CONEPKUTCS TPH HOPMAIBHBIX YCJIOBHSX B M

=

kunorpammax sogopoga H,?
3. Kakoe KOMMYECTBO BENIECTBA V COIEPKUTCS B ANTIOMUHUEBOM OTIMBKE MacCoOM
m? (K =27+ 107 KI/MOJIb).
4. Kaxosa macca v Moteif yrinekucioro rasa? (oo, = 44- 1072 kr/mos).
5. Cpennsisi KHHETHYECKAsT SHEPTHUS MOCTYNATEILHOTO IBMKEHAS MOJIEKYJ rasa
2 1w/K).

6. B GamwioHe eMKOCTbIO V JIUTPOB HAXOIUTCS KUCIOPOJ IPH Temmeparype T u

pasna E . Yemy pana temneparypa raza? (K =1.38-10

nasnenun P . Ompexenuts Maccy rasa B Gawiome. (MO, =32.10"°
KI/MOJIb)

7. B umnMpape qusens QaBleHHE BO3LyXa H3MEHAETCS OT F’1 bi (o) F’2 ; 00BeM TpH
9TOM YMEHBIAeTCS OT V1 Ji(o) V2 nuTpoB. HauanmpHas Temmeparypa

npouecca 1,. Onpenenuts Temneparypy Bosayxa |, B Kenbunax mocie

cxKaTusl.

8. KakoBa BHyTpEHHSsI DHEPIHS V MOJIEH OHOATOMHOTO Ta3a IPU TEMIIEPATYPE
T?

9. B 6amwione eMkocTsIO 30 J1 HaxomUTCsl KHCIOpon mpH Temmeparype 300K u
nasnenun 0,78MIla. Onpenenute Maccy rasa B 6ajioHe.
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10. Bamnon emxocteio 100 1 comepxur 5,76 kr kucmopoga. Ilpu Kakoi
TEMIIepaType BO3HUKAeT ONACHOCTh B3DPbIBA, €CIM OaUIOH BBLAECPKHBACT
nasiaeHue no SMIla?

11. BulumcnauTe yBenMUYEHHME BHYTPEHHEH OHeprum 2KI  BOAOpOAA MpU
MOBBILIEHUH ero TeMieparypsl Ha 10 K.

12. Yrnekucneiii ra3 maccoii 0,2 Kr HarpeBarT IPH MOCTOSHHOM IABJICHHH HA
88K. Kakyto paboTy coBepiiaet npu 3ToM ras?

Ta6muua 1.
: 1 1034 5 6 7 8
HIE mlmp [E [V]IT]P[P]R[V [T ] [T
g (popmym) | kr| r pmom| Jok | n [°K [xlla|xla|klla| & | 1 |°C [Mons| K
1 [kcnopos O, | 127 2 16-20° 2 J100f 1| 2| 1|7 ]5]|27| 1|
2 |Bonopor  Ho| 2 [54] 4 [7-20%| 4 {200 2|3 |2]8|6|28|2]8
3Meran CH, | 3 (81| 6(8:20% | 6300/ 3|4 |3]9]7]9]3]
4 |030n Os | 4 [108] 8 [9-10%| 8 (400 4 [ 5] 4]10]8]30]4]30
5 |Asor N, {5 [135] 10 [1+20% 10 {100 5 | 6 |5 |11 |9 31|53l
6 [Viepon  Co| 6 [162] 122-20%| 12 {200) 6 | 7| 6| 12| 10| 2|6 |R
7 [Venesnemstii CO, | 7 [189] 14 [3-20% | 14 {300 7 [ 8 | 7 [ 13| 11]33] 7|33
8 [Femit  He, | 8 [216] 16 [4-107 | 16]d00| 8 | 9 | 8 [ 14| 12| 34| 8 | 34
9 NH 5 9 (23] 18 [5-20°"{ 18 {100 9 [ 10| 9 |15 13]35] 9 |35
10 a, 101270] 2015541021 20 [200] 10 [ 11 [ 10] 16| 1436 | 10| 36

(I)opMa npeaocraBjaceHUus pesyjibTaTra
BrinonnHeHHBIE 3a7a4yu B TETpaAu JJId NPAKTHUCCKUX pa60T.

\Tema 2.1 OCHOBBI MOJIEKYJISIPDHO- KHHETHYECKOIi TeopHu
IpakTuueckast padora Ne7
«Pemenne 3a1a4 Ha ypaBHeHHE COCTOSTHUSA HIeATbHOIO0 ra3a, H30Ipouecchn

Heab paGoThI:
1.YrayOuTh 1 KOHKPETH3UPOBATH MPEICTABICHUS O MOJIEKYIAPHO-KHHETHIECKOIT
TEOPHH BEIIECTBA.
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2. Hay‘II/ITLCﬂ HCIIOJIB30BaTh 3aKOHBEI MKT JUIA pacqéTa OCHOBHBIX TapaME€TpPOB
COCTOsHUA BCHICCTBA.

ITopsinok BBINOJHEHHUS PAGOTHI:
1.IToBTOpUTH OCHOBHBIE NOHSTHUS, (POPMYJIBI H30IPOLIECCOB
HN3otepmuuecknii mpouecc. 3akon boiinsi-Mapuorra

H3orepmuueckuii npouecc — NpoLece B raze, NPOUCXOASIINN IPpYU NOCTOSTHHOM
KOJIMYECTBE BEIIECTBA U TEMIIEpaType.

3akoH boiiins-MaproTTa: IpH MOCTOSTHHOM KOJIMYIECTBE BEIIECTBA U TEMIIEpaType

pT

MPOU3BEACHUEC JaBJICHUS I'a3a HAa €ro 00BEM 0CTAETCS MOCTOSHHEIM.

H3o0apuyecknii nponecc. 3axoH I'eii-JIroccaxa
N306apuuecknii mpomecc— mpolecc B rase, MPOUCXOAAINI TPH IIOCTOSHHBIX
KOJIMYECTBE BEIIECTBA U JABJICHUHU

3akoH I'eii-Jlroccaka: mpu MOCTOSIHHOM KOJIMYECTBE BEIIECTBA U IaBICHUN 00BbEM
rasa IpsiMo NMPOMOPIMOHAJICH ero a0COII0THOM TeMIepartype.

HN3oxopuyeckuii mpouecc. 3axon Mapas
H30xopudeckuii mporecce — Mpouecc B rase, IPOHCXOSIIMI PH MOCTOSHHOM
KOJIMYECTBE BemecTBa u 00bEMe (0buT n3yueH Lllapmem).

3akon lllapns: mpu HOCTOSITHHOM KOJIMYECTBE BEIIECTBA M 00bEME AaBICHHE Ta3a
IpsIMO a0COIIOTHOI TeMIiepaType

2.Pemmth 3a1a4n 110 BapUAHTaM.

1 BapuaHT

1. Ilpu nocrostanO# Temneparype 270 C u gasnennn 105 I1a o6vem raza 1 m3.
[Tpu xakoii Temmneparype 3TOT ra3 OyAeT 3aHUMaTh 00beM 2 M3 IIpH TOM Ke
nasiaerun 105 I1a?

2. T'a3 mepeBesieH u3 cOCTOSIHUS | B COCTOSIHME 2, KaK IMOKa3aHO Ha PHCYHKE.
Kaxkoii aTo npouecc? Kax usmenunocs naBnenue raza?
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3. Kakoe naBnenue paboueil CMECH yCTAaHOBHJIOCH B IIMJIMHAPAX JBUrATEINS
BHYTPEHHET'0 CrOPaHHUsl, €CJIU K KOHILY TaKTa CYKaThs TEMIIEPATYpPa MOBBICHIACH C
470 mo 3670 C, a o6bem ymensmmics ¢ 1,8 mo 0,3 n? [lepBoHavaibHOE TaBICHUE
osu10 100 KITa.

4. Kakoit o6vem 3aiimer ra3 npu 770 C, eciu ipu 270 C ero o6bem Ob11 6 117

32. IIpu U30XOpPHOM HArpeBaHUM UICATLHOTO T'a3a, B3ATOr0 MPHU TeM-IiepaType
320 K, ero naBnenue yBennuunoch ot 1,400 105 mno 2,117 105 I1a. Kak nuamenumnach
TemnepaTypa raza?

5.1300pa3ute rpaduku MpoIeccoB M3MEHEHHS COCTOSIHUS I'a3a B CHCTEME

W
2 1

# T

-
i

koopauHat p, Tup, V.
6. M300pa3ure rpadukn MporeccoB M3MEHEHNUS COCTOSHUS I'a3a B CUCTEME
xoopauHaT p,vVu 'V, T.

u]

2 BapHaHT

1. Yemy paBHO JaBlieHHE ra3a B KOHIE H30TEPMHUUYECKOTO PACIIUPEHHUS, ECIIU B
Hadasie ra3 3anuMai ooneM 0,8 M3 u Haxoauiics nox nasiaenuem 301 105 Ia, a ero
KOHeuHBI! 00beM coctaBmia 103 n?

2. T'a3 mepeBe/ieH U3 COCTOSIHUS | B COCTOSIHUE 2, KaK 1MOKa3aHo Ha pucyHke. Ka-
Koii 370 npouecc? Kak n3amennicst oobem raza?
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3. TI'a3z mpu naBiernuu 0,2 MIla u remneparype 150 C umeeT o6bem 5 1. Uemy
paBeH 00BeM ATOI Macchl Ta3a MpH HOpMabHBIX yenoBusx (p = 105 ITa, t = 00C).

4 T'a3 mepeBeIeH U3 COCTOSHUSA 1 B COCTOSHIE 2, KaK MTOKAa3aHO Ha PUCYHKE.
Kakoii aTo nponecc? Kak m3meHmnocs napieHne rasa?

ik

T

-
o

5. Ipu remnepatype 520 C gapnenue raza B 0amwtone pano 21 105 Ila. Ipu kakoi
TeMmepaType ero naBieHue oyznert pasro 2,51 105 [Ma?

6. M300pa3ure rpadukn MporeccoB M3MEHEHNUS COCTOSHUS I'a3a B CUCTEME
koopauHat p, T u V,T.

e

@dopmMa npeocTaBieHUs pe3yabTaTa
BBINONHEHHBIE 3a/1a4 B TETPaIH TSl IPAKTHYECKHX PadoT.
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1.

Tema 2.2 OcHOBBI TEPMOAMHAMHUKH
I[IpakTHyeckasi padora Ne8
Pewmenne 3a1a4 no reMme «OCHOBBI TEPMOAMHAMUKM

Heap padoThl: Ha IpUMEpe PEIICHUS 3aad W3yYUTh 3aKOH COXPaHEHHS
SHEPriM NPUMEHHUTENBHO K TEIUIOBBIM IIPOIECCAM, ITyTAX
W3MCHEHHS BHYTPEHHEH OSHEPTHM Tel, aauadaTHIECKOM
Iporecce, MPUHIMIE PadOTHI TETNIOBOH MAIIHHBI.
KosuuectBo yacoB: 2
MatrepuanbHoe o0eclmedeHUe: UWHIUBUAYaAIbHOE 3aJaHHME, KOHCIEKT
JIEKIUH, CTIpaBOYHbIE MaTepHAIIbI.

3apanmne
CocTaBuTh YpaBHEHHS TEIUIOBOrO OanaHca B 3aja4yax, PEIIUTh 3aJa4u
Ha W3MEHEHHE BHYTPEHHEH »JHEpruM Tella TPU TEIUIOBBIX U

MEXaHW9IECKHUX TpoIeccax.
Beryunts  (hopMysNMpOBKY M MaTeMaTHYECKYIO 3aIHCh NEPBOrO Havaia
TEPMOJVHAMUKH, PELINTh 33Ja4d Ha NPUMEHEHHE €ro B TEIUIOBBIX
mpoueccax.

Iopsinok BeINOIHEHHS] PAOOTHI
1. HOBTODI/ITL OCHOBHBIC BOIIPOCHI TCPMOJAMHAMUHKH.
Tenmoobmen (Temionepenada) — oOMEH BHYTpEeHHeW sHeprueil 0es

COBEPIIECHUS] MEXaHUIECKOH padOoTEHI.

KonmuectBo Temnotel (Q) — DdHeprus, IepeiaHHas B pe3ylbTaTe

TeriooOMeHa. |Q =c-m-AT

VY nenbHast TEMIOEMKOCTH (€) — KOTMYECTBO TEIUIOTHI, HEOOXOIUMOE JITst

HarpeBanus | kr BemiectBa Ha 1 K (IOC).

c= % [c]=1 K)rLKK > Quix =D Quon.| — YPABHEHHE TEILIOBOIO

0aJiaHca.

e _Qf A
Topenue: . q - [g]=1

KI'
yﬂeJ'H)Haﬂ TEIUIOTa CropaHus (q) — KOJIMYECTBO TCILJIOTHI, BBIACISACMOC

IIpyu CropaHnumn 1 kr Tomuga.

Ha[ )006 pa3oBaHUC-TICPEXOA  BEHICCTBA U3 JKHUAKOIO COCTOSIHUA B

razoo0pasHoe.
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fr= Q [rl=1 AN
m KI'
Yz[em,Haﬂ TCIJIOTA nap006pa3OBaHI/m (I’) — KOJHYCCTBO TCIIIOTHI,
HeOGXO}II/IMoe JI1 OpeBpallicHusl B Iap 1 kr KUAKOCTU TIpH TMOCTOSIHHOM
TeMmmeparype.

HHaBHeHI/Ie — nepexo,u BeUICCTBA U3 TBép,HOl"O COCTOSIHHUSI B XKUIOKOC.
Q=4-m]

K
2=y =1 2
m KT"
Yz[em,Has[ TCIIJIOTA IIJIaBJICHUSA ()\.) — KOJIMYECCTBO TCIJIOTHI,

HEoOXoAMMOe JUIsl TUIaBJICHUS | KI BeLIeCTBa IPH TeMIIEpaType IIaBICHUs.
IlepBblii 3aK0H (HAYa/10) TEPMOAMHAMUKH: U3MEHEHUE BHYTPEHHEH
sHeprud AU cuCTeMBI paBHO CyMMe KOJIM4eCTBA
TerwoTel Q, TEepefaHHOTO CUcTeMe, | pabotsl A4,
COBEpLICHHOH HaJl HeH BHEIIHNMH CHUIJIAMH.

PP PP

TenmoBags  MamuHa  —  MalllUHA, &
COBEpIIAOIIAs MEXaHHYECKYyI0 padoTy 3a
BHYTPEHHEH dHEPTUH TOIIHBA.

PabGouee Teno — ra3, copepmaroniuii paboTy B TEIIOBOH MaIllMHE.

Harpesarens — ycTpoiicTBO, coobmiatomiee paboyeMy Tery KOJIHYECTBO
TerIoThl Q; mpu TEMIIEpaType T1.

XONMOAWIBHUK — YCTPOHCTBO, OTHHUMAIIEe OT pabodero Tena
L-T,

KOJIMYeCTBO TEIUIOTH Q, pu Temueparype 7s. |max = T
1

cuér

2. Pemnth 33124 110 BapuaHTaM.

B ycnoBumn 3amad orcyTcTBYIOT MG pbI. 3HAUSHUST PU3NIECKUX
napaMeTpoB ITUX 3a/1a4 HEOOXOoAMMO OpaTh 13 TabauIb! 1: Mo
BEPTUKAJIBHOI CTPOKE yKa3aH HOMEp BapHaHTa, 10 TOPU3OHTAIBHOHN —
HOMEp 3aJadu.

1. Boay maccoit m  Harpenu ¢ TemmnepaTrypbl T1 pi(¢] Tz. Kaxkoe
KOJINYECTBO TEIUIOTHI  3arpatwid  npu  Harpeee.  (

C,, = 4200 Jix/kr - K)
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3.

Ormpenenutb MacCcy HarpeToil BOIbL, €CIM Uil Harpena
AT 3aTpaTiiM  KojamdectBO  Termmotel Q. (

= 4200 JTw/xr - K)

OHpeL[eJ'H/ITI) MacCy CropeBlIiero KaMCEHHOIro yrjsd, €CJIu Ipu

CropaHuu BBIACIINIIOCH

Q Jixoyeit terwotsr. (J = 29-10° [i/kr )

4.

CHI/IpT Maccoir m ucnapuics. OHpeZ[eHI/ITI) KOJIMYCCTBO

TCILJIOTHI, 3aTpavyC€HHOC JJIA BbITIapUBAHUA crupTa. (

r=0.85-10° Jhx/kr)

5.

OHp CACIIUTH KOJIMYCCTBO TCILIIOTHI, HCO6XO)II/IMOG JJIsL

paciulaBieHHss  OJIOBSHHOro ciuTka Maccoir M. (A= 0,59 -10
JLx/kr). Kakoe KoOJMUECTBO TeIlla BBINEIUTCS TMPHU OXJIKACHUU
3TOTO PACIIABIEHHOIO CIUTKA?

6.

a3 nox naenenneM P; M306apHO pacluMpuicss M COBEPLIMI

paboty 25 JIx. Hackomnpko yBemmauics o0beM raza?

7.

TepMoanHamMu4ecKoi CHUCTEME IepesaHo Q Ix

TCIIJIOTHI. Kak HU3MCHUTCA BHYTPCHHAA 3HepFI/I$I CHCTCMBI,

€CJIM OHAa cosepiuwia pabory A?

8

Ilpu  wu3oTepmmueckoM  pacmmpeHuu ( T=const) razom

Obuta coBepmicHa pabora A. Kakoe — KOJIMYECTBO TEIIOTHI

Q
9.

10.

coobmeno raszy?
Boruncnute  KITJ] TETUIOBOM MaIlIMHBI, eciu

TeMIepaTypa HarpeBaTess |, XOJOJWIbHUKA .
Kakoii momkxHa OBITE TeMmMmepaTypa  HarpeBatels T,,
gro0b1 KIIJI  nmBUTaTens coCcTaBILLI 1 TpHU TeMIepaType

XOJIOJUJIbBHUKA TZ .
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1 2 3 4 5 6 7 8 9 10

m| T, |T,|AaT| Q] Q m QA ]| A =T, | T, T,

kr | °C | °C | K |xdx|MIx r r | xIla|xx| Jx | Jx |const| °C | °C N |-c
1 1 58] 10]100] 10 [ 200| 20 [ 100| 100| 50 [ 100| - |100] 20 | 0,9 | 10
2 [ 2 [10] 90| 20]200] 20 | 400| 40 |200|200| 100|200 - [200] 30 | 0,8 | 20
3 [ 3 [15]95] 30]300] 30 |600| 60 |300]|300| 150|300 - [300] 40 | 0,7 | 30
4 [ 4 20100 40 | 400] 40 | 800 | 80 | 400|400 | 200|400 - [100| 25| 0,6 | 40
55| 5 ]85]50]500] 50|100| 10 | 500 500|250|500| - [200] 35| 0,5 | 50
6 6 10 1 90 | 60 | 600] 60 [ 200| 12 | 600 ] 600 [ 300|600| - |[300| 45| 04 | 60
7 7 [15]195] 70]700] 70 |300| 14 | 700|700 | 350|700 - [100| 30 | 0,95| 70
8 [ 8 [ 20 |100]| 80 | 800| 80 | 400| 16 | 800 | 800 | 400|800 - [200| 40 | 0,85 | 80
9 [ 9| 5|8 ] 90]900] 90 | 500| 18 | 900|900 | 450|900 - [300| 50 | 0,75 | 90
10 [ 1 [ 10 [ 90 [ 100] 100 ] 100 ] 600 | 20 | 100 | 100 | 500 | 100 - [400| 60 | 0,35 | 100

®opMa npeJoCTABICHHSA pe3yibTaTa
BrInonHeHHbIe 3aaud B TeTPaay IJI MPaKTHUECKUX padoT.

Tema 3.1 DanekTpuyeckoe noje
[pakTuyeckas padora Ne 9

Pemenne 3ana4 no reMe «JIEKTPOCTATHKA
Heas padoTHI: U3YYUTH IIEKTPHUCSCKOE TIOJIE, 3HATH €T0 MPHUPOLTY, €T0
JIEHCTBUE Ha SICKTPUICCKUE 3apSIbl U JPYTHE
ANEKTPHYECKHE TIOJIA.
KoauuecTBo yacoB: 2
MarepuaibHoe o0ecniedenne: WHIAWBHUIYaJTbHOE 3a/1aHNEe, KOHCIEKT
HCKHHﬁ, cnpaBqume MaTepI/IaJ'IbI.

3ananne

1. BbisiBUTP npUYMHY TOSABIEHUS  BJIEKTPUYECKUX  3apsfoB, MPUPOILY
ANEKTPUYECKOTO TOJsI, TPUHIUI W CHOCOOBI B3aUMOJEICTBUA
JNEKTPUUYECKUX 3aPSI0B.

2. BrIsICHUTH TpakTHYECKOE 3HAYCHHE SIBIICHHUS OJJCKTPU3ALUU W €ro

UCIIONIb30BaHUE B OBITY, NPUPOJIE, HayKe, NMPOM3BOJACTBE, €r0 BpEIHOE H
HoJe3Hoe JefiCTBYE.

3. IIpyMeHUTH M3ydeHHBIN MaTepHan Ipy PelIeHuH 3a7ad Ha 3akoH KyioHa,
3aKOH COXPAHEHUsSl DJIEKTPUYECKOro 3apsla, NPUHLUI CYNEPIO3ULUU
0JIEH, HANIPSIKEHHOCTD 3JIEKTPUUECKOTO IOJIS.
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Ilopsok BeINOTHEHHST Pa0OTHI

1. TIoBTOPUTH OCHOBHBIE BONPOCHI TEMbI «DIEKTPOCTATHKAY»
HassekTpu3oBaHnHoe TeJI0 — TeJ0, 001aaatoIIee CBOHCTBAMU, MPOSBISFOLIUMUCS
B DJICKTPUYECKUX SIBIICHUSX.
Heob6xoanma KomMdecTBEHHAS Mepa CBOMCTB HA3JIEKTPU30BAHHOTO TEa.
Daexrpuuecknii 3apsa (Q; ) — Mepa CBOMCTB HAdIEKTPU30BAHHBIX TeEJI,
TIPOSIBIISTIOIIIUXCS B 3JeKTpHUeckuX ssBiIeHmsxX [Q] = 1 Ki — xymnon.
B3anmopeiicTBISI HA3JIEKTPU30BAHHBIX T OTHOCST K 971€KMpPOMACHUMHBIM
83AUMOOCUCHBUSM.
DJIeKTPU3aLMs — IpoIece cooOMeHus Teny (b0 mepepacupeaeIcHus MEXKIY
YacTsIMHU TeJIa) IIEKTPHYECKOT0 3apsa.
e  OpHHUM U3 CIIOCOOOB 3JEKTPU3ALMH SIBISICTCS TPEHHE.
e I3 ombITOB M3BECTHO, YTO CYLIECTBYET JIBa BUJIA dJEKTPUYECKUX 3apsioB. Mx

YCJIOBHO HA3bIBAIOT MOJIOKUTEIBHBIMU U OTPULIATEIBHBIMH.
Toueunsblii 3apsig — 3apsiji, pacloIoKEHHBIN Ha Teje, pa3Mepbl KOTOPOTro
MIPEeHEOPEIKUMO MAJIBL.
W3 onbITOB M3BECTHO:
1) omHOMMEHHEIE 3apsibl OTTAIKHBAIOTCS, PA3HONMEHHBIE — IIPUTATUBAIOTCS;
2) HaMMEHBINWH (IIEMEHTAPHBIN) IEKTPUICCKUHN 3apsii, CYIICCTBYIOIINI B

MPUPOJIE — 3apsia 3JIeKTpoHa |e = 1,6 107K,

e 3apsnTena [ = N-e|, rme N — KOnM4ecTBO 3JIEMEHTAPHBIX 3aps/I0B € B 3apsie
q.

3aKoH coXpaHeHHs JIeKTPUYECKOr0 3apsiia: B MIEKTPUIECKH 3aMKHYTOH

CHCTEME TeJ MOJIHBIN JIEKTPUIECKUi 3apsay] (CyMMa BEJTMUNH MOJIOKUTEIIFHOTO U

OTPHUIATEIIEHOTO 3aPsII0B) OCTAETCS MOCTOSHHBIM.

3HAunT, NEKTPUIECKHUIT 3aps/] HE BOZHUKAET U3 HUYETO U He ncuesaet OeccieiHo

U MOXET NEePEXOIUTh OT OJHOTO TeJa K IPYroMy HpH G -q
9NIEKTPOMATrHUTHBIX B3aHMOICHCTBHSIX. F =k=2-%

r
3akon Kyusona: siekrpudeckas (KyJOHOBCKast) CHiia Fx
B3aMMOJICHCTBHS JIBYX TOYCYHBIX JJICKTPUUECKUX 3apsloB (; M O, B Bakyyme
OpsMO  TPONOPLMOHAJBHA  NPOHM3BENCHUIO  MX  BEJIMYMH,  OOpaTHO

MIPONIOPLIMOHAJIEHA KBaJpaTy PAcCTOSHUSA I MEXAY HUMM W HalpaBicHa BJIOJb
NPSIMOM, COEIMHSIONIEH 3TU 3apsbl.

H- M2 . 1 .
k= 9-109K—JIZ — |F. =k q1r2q2 = e qlrzqz k09 urmenT
0
TIPONOPIMOHATEHOCTH.
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B psge cayuaeB mis ynporueHus pacu€ToB K yaoOHO MpeACTaBiATH B BHIC:

1
= Torna:
472'80
12 KHZ
DuieKTpHYecKasi IOCTOsIHHAN — Koddduument | &, = 8,85-10 vl
‘M

e  Cusa B3aMMOJEHCTBHS 3apsiIOB B CPEJIC MEHBIIIE, UEM B BaKyyMe.
OTHOCHTeIbHAsI TUIJIEKTPUYECKasi MPOHMLAEMOCTh cpedbl (£) — BeaW4YHHA,
MOKa3bIBAIOIIAs, BO CKOJNIBKO pa3 cuiia B3amMmojeiictBusi 3apsmoB B cpene (F.)

MeHsl1e, yeM B Bakyyme (F ).

AGcoTioTHAS AMYJIEKTPUYecKasi NPOHUIIAEMOCTH CPebl — IPOU3BEICHUE &y .
DJileKTpU4YecKoe Tmoje — OcoOBIi BHI MaTepHud, MPOSBIAIOMIHUIACST BO
B3aUMOJCHCTBUM C BJICKTPHUECKUMH 3apsilaMHi., CYIIECTBYET BOKPYT KasKAOTO
3apsia v 3apsbl B3aUMOJIEHCTBYIOT APYT € IPYTOM MOCPEICTBOM 3TOTO TIOJIS.
Hanpsik€éHHOCTL  dileKTpudeckoro mosist (E) — BeKTOpHas —(pU3MYECKas
BEJIMYMHA, YMCICHHO paBHAas CHWJIE, C KOTOPOW Moie AEHCTBYET Ha €AWHHIHBINA
TOYCYHBIH  TOJIOXKHUTEIBHBIA 3apsj, NMOMEIIEHHBIH B IAaHHYIO TOYKY
F| moms
[E]zlE:IEE - cunoBas |E =K Q
Kn M &-r
XapaKTEePUCTHKA TOYKH IEKTPHYECKOT0 MOJIS.
Pabora nossi mo nepemMernieHuI0 3apsaa

A=q-E-Ax| Tne AX — Pa3HOCTb KOOPAHMHAT KOHECYHOI'O 1 HAYAJIbHOT'O

TIOJIOKEHHI 3apganaa.

A=q-(p,—9,)| rae @ — @, - pa3HOCTh NOTEHLHAJIOB. +q E -

m

o

2

—_—
| |
——t>
CBsi3b HANPSIZKEHHOCTH M PA3HOCTH MOTEHLHAJIOB 1) |2
(1 —¢2) B .
E= "% [E] =1—, 1. e. HANPsHKEHHOCTH
Ad M P leAd > @,
OJIHOPOJHOTO JIEKTPUYECKOTO II0JI YMCIEHHO PaBHA
Pa3HOCTH NOTEHLUAJIOB HA €JUHHIE JUIMHBI CUIIOBOH JIMHUM.
DuiekTpuYecKas EMKOCTb NPoBoaHHKa (C) — OTHOLICHHE Q
K C=—
3apsana Q MPOBOJHMKA K €r0 HOTEHUHAILY (. [C] =1 B 10— 1)

dapan

Konpaencarop — cucrema JByX IPOBOJHHKOB (00KJIAI0K), pa3AeaéHHbBIX CIOEM

AUDJICKTPUKA, TPpEAHA3HAYCHHAA NJIsI HAKOIJICHUA U XpaHCHUA 3apsaa.

EMkocTh niockozo konpencatopa (00KIaIKu — IUIOCKUE MJIACTUHBI) OTPEIESIOT

o popmyae: , Tae S — miomiaab 00KIaaKy; 0 — paccTosHUE MEKTY OOKITaIKaMHI.
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Py PPy Py Ps5p Ps @y P
+ ‘ - 4|l |- o+ |- o+ -
C C C C
! 2 £ €S 4 Coenunenue
KOH/IEHCATOPOB: C= —d
TMocenoBaTenbHoOE COe/INHEHNe KOHIEHCATOPOB —

COEMHEHUE, TIPH KOTOPOM I10CIIE 3apsKH OTPULATENILHO (IIOJI0KUTEIBHO)
3apspKeHHast 00KJIaIKa MPeIbIAYIEero KOHCHCATOpa COSANHEHA C TIOJIOKUTEIEHO
(oTpHLATEIBHO) 3apsKEHHON OOKIIaIKOW TTOCIIEIYIOIIETO.

=

IIapaJuiensHoe i |
coeMHeHne

KOHJIEHCATOPOB — +
COCAUHEHHUE, IIPA KOTOPOM Ql Q2 Q3 Q4
ToCTIe 3apsIKH BCe - - - -
MTOJIOKUTEITHHO 3apsKCHHBIC »

00KIIaIKu COOpaHBI B OIUH - I

y3eII, BCe OTPHUIIATEIEHO

3apsDKEHHBIC — B IPYTOM.

= C1 + ...+ Cn 2. Pemmmrs 3amaun mo
BapuaHTam

B ycioBuM  HEKOTOpBIX 3allau OTCYTCTBYIOT LUGPHL. 3Ha4eHUs (QU3MYECKUX
IapaMeTpoB 3TUX 3a7ad HeoOxoxumo OpaTe M3 TaOIMIEl 1: MO BEPTUKAIBHOMN
CTPOKE yKa3aH HOMep BapuaHTa, 10 TOPU30HTAIBHON — HOMEp 3aJadu.

C kaxkoil cunoil B3aUMOJCHCTBYIOT JABa 3apsafa (M Op, HaxoAdlMecs Ha
paccTosSHUU I B cpejie ¢ TUAJIEKTPUIECKON IPOHUIIAEMOCThIO €7

Ha xakom paccTostHUM JpyT OT Apyra 3apsiasl (11 (;B3aMMOJICHCTBYIOT ¢ crioiifF,
€CJIM OTHOCHUTEINIbHAS TUANICKTpHYecKas MPOHULIAeMOCTh cpeabl €7 ((y,0, U € u3
3anaqyn Nel)

i=1

Cﬁa'r = Z Ci CG

aT
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10.

OnpenenuTs BETMUUHY KaXKIOTO U3 JIByX OJMHAKOBBIX 3apsAf0B, €CIU B Cpele
COTHOCUTENILHON AMANIEKTPUYECKON MPOHUIAEMOCTBIO CPEIbl € HA PACCTOSHUU
rapyr oT ipyra OHHM B3aUMOJICHCTBYIOT ¢ cuioii F.

Omnpenenuts HanpsHKEHHOCTH OIS B TOUKE, I/IE ICHCTBYET aieKTpuyieckas cuna F
Ha npoOHBIit 3apsn (.

Haiitu Hanpsok€HHOCTE 1MOIIsL, 00pa30BaHHOTO TOYeUHBIM 3apsaoM (=10MxKiHa
PacCTOsIHUAU I'B Cpelie ¢ OTHOCHUTEIFHON AUAIIEKTPUIECKOH IIPOHUIIAEMOCTHIO €.

B opHOpOOHOM 3J€KTpUUECKOM IoJe Hampsbk€HHOCTho E mepememaercs mo
cuoBodt uHAN 3apsaa =10MkKun. Ompenennte paboTy 3JIEKTPUUECKOTO IIOJA,
€CITH TepeMernieHne cocraBmio AX.

Hanpspkerne MexIy TOYKaMH 3JIEKTPUIECKOTO TIOJIS M0 CHIIOBOW JTMHUH paBHO U,
paccrosiare Mexy Humu AX(u3 3amauu Ne6). KakoBa Hanpsuk€HHOCTD 1MOJIst?
Kakyro paboTy HYXKHO COBEpPIIUTH i1 TOro, 4ToObl 3apsn O=10uKn
IepeMecTuacs M3 TOYKM IMOJs ¢  MOTEHIMaJoM @; B TOYKYy C
MOTEHLIMATIOM(,?CXeMy MepeMenieHust 3aps/iaB MIEKTPUUECKOM I10Jie N300pa3uTh
rpaduyecku.

KakoBa €MKOCTh TpOBOAHMKA, MOTEHIMAT KOTOPOIO M3MEHsAeTcs Ha AQ Ipu
coobmennu emy 3apsga g=9uK ?

Omnpenenuts éMKocTh 6atapen Cg,, ecim KoHAeHcaTopsl ¢ éMkocTamMu C;=10nd,
Co=151® u C3=20ud coenuHUIN: a) MOCICIOBATEIBHO; 0) MapauieabHo. CXeMbl
COCITMHEHUS KOHICHCATOPOB HAYEPTHUTD.
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No 1 2 3 7 9
Bap o (V) r € F € r F F q r le| E AX U o o Ao
aKin | aKx | cMm MH c MH | MH | 58K | C H/K cM B B B B
M M JI

1 1 1 2 81 10 1| 2 90 10 5 1 1] 10 35 110 100 500 | 100

2 2 2 4 2,1 20 2 | 4 80 20 10 12| 20 34
3 3 3 6 2,5 30 3| 6 70 30 15 1 /3] 30 33 220 200 400 1 200
4 4 4 8 | 21 | 40 | 4 | 8 | 60 | 40 | 20 | 1 |4a] 40 32 330 | 300 | 350 | 300
5 5 5 10 6 50 5 2 50 50 25 1 |5| 50 31 110 400 200 400
6 6 6 2 7 60 6 | 4 | 40 60 30 5 | 6| 60 30 220 500 100 | 500

7 7 7 4 81 70 7| 6 30 70 35 5 17| 70 29
8 8 8 6 2,1 80 8 | 8 20 80 40 5 | 8| 80 28 330 600 | 1000 | 600
9 9 9 8 | 25 | 90 |9 | 2| 10| 9 | 45 |5 |9] 9 27 110 | 700 | 900 | 700
10 10 10 10 | 21 10 1 4 50 10 50 5 [1] 10 26 220 800 850 | 800
330 900 700 900
110 100 600 110




Tema 3.2 3aK0oHBI HOCTOSTHHOI'0 TOKA
[pakTuyeckas padora Nel0

Pemenne 3a1a4 nmo reme «3akoHsl Oma»
Iesab padoThl: HAYIUTHCA IPUMEHSTH 3aKOHBI OMa IPH PEIICHNH 3a1ad
KosuuecTBo yacos: 2
MatepuanbHoe o0ecnedyeHHe: HHAMBUIYalbHOE 3aJaHUE, KOHCHEKT JIEKIUH,
CIIPaBOYHBIE MAaTEPUAIbI
3amanme
1. u3yuuts 3akoHsl OMa
2. ucnonb3yst 3akoHbl OMa, paccyuTaTh NapaMeTphl JEKTPUIECKOT0 TOKa
Iopsnok BeINOIHEHUsT PAdOTHI
1.IToBTOpUTH 3aKOHBI OMa
3akonnl Oma
B 1826 romy wnemenkmm ¢uzukom [eoprom Owmom (1787-1854 rr.)
9KCTIEPUMEHTAILHO OBLIO OOHApPY’>KEHO, YTO OTHOIICHHE HANPSDKEHMS (PasHOCTH
MOTEHIMAJIOB) Ha KOHIAX METAJUIMYECKOTO IIPOBOAHMKA K CHJE TOKa €CTb
BEJINYMHA TIOCTOSTHHAS:
Ora BeNMYMHA HA3bIBAaeTCAd OMHUYECKUM (AKTHBHBIM) COIPOTHUBIICHHEM, WIN
IIPOCTO CONPOTHUBIICHHUEM.
3akon Oma 1Sl yyacTKa Henu
Cuna Toka IpsAMO MPONOPLMOHATIbHA HANpPsDKEHHIO HAa KOHILAX y4yacTKa Lenu U
00paTHO MPOMOPIMOHAIBEHA COMTPOTHUBIICHHIO 3TOTO Y4acTKa !

rae U — HampsiKeHHe Ha KOHIIaX ydacTka uend, B;

R — compoTtuBnenue 3Toro yuactka, Om.

[IpousBeneHne CUIIbl TOKA U COMPOTHUBIICHHUS yUacTKa [N HA3BIBAETCS MaJCHHEM
HaMpsDKEHUS HA 9TOM y4YacTKe IIETIH.

3akon OMa JJi9 Bcell nenu

Bosbmem n1Ba 3apspkeHHbIX IpoBogHuKa A u B. CoenquHuUM HMX TPOBOIHHUKOM
ACB. TlonoXuTenpHbl 3aps] MOJA NEHCTBHEM CHUJI DJEKTpUYECKOro mois Fan
Oyner nBUrathcsi K Touyke B g0 mop moka moTeHumuanel el A u B craHyr

iy B

PaBHBIMH.
Jnst  momnepxaHus TOKa HE0OXOMUMO, dYTOOBI TOJOKUTEIbHBIE  3apsIbI
BEpHYJUCH B TOUKY A. J[71s 9TOTO Ha 3apsiabl JNOJDKHBI JEHCTBOBATH CTOPOHHHE
cunbl FCT., HanpaBlieHHBIE TPOTUB CHIT DIIEKTPUIECKOTO TTOJISL.

Torma Ha ywactke ACB 3apsgsl Oyaer JBUTaThCsl IOJA JCHCTBHEM  CHUT
anekTpudeckoro noss Fan., a Ha ydacTke



BDA — nop netictBuem cTopoHHux cui Fer.

CTOpOHHHUE CHIIBI COBEPILAIOT PabOTy MPOTUB CHJI AJIEKTPHUYECKOro mois Fam. u
JeUCTBYIOT BHYTPHU UCTOYHUKA TOKa (ydacTok BDA).

KonnuecTBeHHON XapaKTEepUCTUKON CTOPOHHMX CHJI (UCTOYHHMKA TOKA) SIBISIETCS
anektpoasKymias cuna (3C):

CornacHo 3akoHy OMa /s ydacTKa LelH, HanpsbkeHue Ha npoBoxuuke U = [-R.
Pabora cropornmnx cun Act. = Amotp.+ AUCT.

AnoTp. — paboTa 3IE€KTPUIECKOro TOJIS TI0 MEPEMENICHHUIO 3apsaAa OT TOUKH A K
touke B;Anorp.=q'U=q'['R.

Hcrounnk TOKa oONamaeT BHYTPEHHHM cONpoTHBICHHEM 1. PaGora 1o
MepeMEILeHHIO 3apsAaa BHYTPU UCTOUHUKA TOKA!

Aucr.=1rt1q

AcT. = g-q.

R

R+r
3akon Oma [y Bced Lenmu: cujia TOKAa B JJIGKTPUYECKOH  LIEeNHU
npsimonporiopiiioHanbHa OJ[C MCTOYHMKA TOKa M OOpaTHO MPOIOpPLIHOHAIBHA
MIOJIHOMY COTIPOTHUBIICHUIO TIETTH.
R — BHemHee compoTuBicHHE Ienmu (oOINee COMPOTHUBJICHHE MOTpeOUTENei
aneKTpuyeckoit 3Heprun), Om;
I — BHyTpEHHEE CONPOTUBJICHUE 1IN (CONPOTHBIICHHE HCTOYHUKA TO-Ka), OM;
R + r — momHOe compoTtuBneHue nenu, Om.

2.Pemuts 3a1aun

1. DnekTpuyecKuil MasUTbHUK paccuuTaH Ha HampspkeHue 120 B mpu toke 4,0 A.
Kakoii 1uymHBI HEOOXOANMO B3SITh HUXPOMOBBIN MPOBOJI MONEPEYHBIM CCUCHHUEM
3,9-10-7 M2 aist MI3rOTOBIICHUS HATPEBATEIHFHOTO 3JIEMEHTA?

2. Onpenenute MaJeHUE HAMPSDKEHUS B JIMHUH dJEKTporiepenadu auHoi 500 M
npu cwite Toka 15 A. [IpoBoaka BBITIONHEHA aTIOMUHHUEBBIM ITPOBOJOM CEUEHHEM
1,4-10-5 m2.

3. K mpoBoanuky mmmHo#t 6,0 M 1 monepedHbiM cedeHueM 10-6 M2 mpuiioxkeHa
pasHocts moTeHmuanoB 5,0 B. Ompenennrte yaenpHOE CONMPOTHUBICHHE
MIPOBOJIHHKA, €CITU CHJIa TOKa B menu 1,5 A.

4. HctoyHnKOM TOoKa B Iemu ciyxuT Oatapes c¢ sac 30 B. Hanpsokenne Ha
3akumax Oarapen 18 B, a cmma toka B memm 3,0 A. OmpenenuTe BHEIIHEE H
BHYTPEHHEE CONPOTUBJICHUE ITON LETH.

5. Dnc ucrounuka toka 6 B. Ilpu BHemHeMm compotusienun nernu Bl OM Tok
paBeH 3 A. Haligure TOK KOPOTKOTO 3aMbIKAHUSL.
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6. Barapes Hakaia 31eKTpOHHOW JlamIel uMeeT 3¢ 6,0 B. Jlns Hakanma jgaMmbl
HeoOxoxumo HanpspbkeHune 4,0 B mpum cue Toka 80 MA. BuyrpeHHee
comporuBienue Oatapen 0,2 Om. UeMmy NODKHO OBITH PaBHO CONPOTHUBIICHHE
pe3ucTopa, KOTOPbIl HEOOXOIUMO BKIIIOYHUTH MOCIEA0BATEIbHO C HUTBHIO JAMIIBI
BO m30ekaHue ee mepexana?

7. Kucnorweiit akkymymsarop ¢ sxc 2,0 B mpu 3aMblkaHMM Ha BHEIIHEE
conporusienue 4,8 Om gaer Tok 0,4 A. Onpenenure BHyTpEHHEE COMIPOTHBIICHHUE
aKKyMYJISITOpa 1 HAalpsDKEHHUE Ha €T0 3aKUMax.

8. K mcrounnky toka ¢ 3ac 4,5 B m BHyTpeHHUM compotuBieHHeM 1,5 Om
MIPUCOEIUHEHA IeNb, COCTOSMIAas W3 ABYX NPOBOAHWUKOB mo 10 OM Kaxmplii,
COCAMHEHHBIX MEXIy Cco00il mapajulesbHa, ¥ TPETbEro  MPOBOJHHUKA
conpotuBieHueM 2,5 OM, IOJCOEANHEHHOTO IOCIE0BATENFHO K ABYM HEPBBIM.
UeMy paBHa CHJIa TOKa B HEpPa3BETBICHHOMN yacTy 1enu?

9. K ucrounuky Ttoka c¢ snc 120 B u BHyTpeHHMM conportuBieHuem 5,0 Om
MPUCOENHEHA IIeTb, COCTOSINAs M3 JBYX MNPOBOJHUKOB M080 OM KaXKIblid,
COCAMHEHHBIX MEXIy CO00i mapauiebHo, UM  TPEThEro  IPOBOJHHUKA
compotuBieHreM 15 OM, MOAKIIOYEHHOTO MOCJIENOBATENBHO K IMEPBBIM JIBYM.
UYemy paBHa CHJIa TOKa BO BTOPOM IIPOBOJHHUKE.

®opMa npeaocTaBIeHHs pe3yabTaTa

BrinonHeHHbIE 3a/1auy B TETPAIM A MPAKTHIECKUX padoT.

Tema 3.2 3aKoHbI NOCTOSTHHOI'0 TOKA

IIpakTnyeckas padora Ne 11
«Penrenne 3aa4 Ha 3aKOHBI COETMHEHU S

Hens pabdoTBI: HAYYHTHCS PACCUUTHIBATH  JJCKTPUYCCKHE [ENH  HpHU
MTOCTICTOBATEIEHOM U TTApaJUIETIbHOM COSIMHEHHUH TIPOBOIHHUKOB (TTOTPeOUTENCH).
KoaunuyecTrBo yacoB: 2

MartepuanbHoe oOecmedeHHe. WHIUBUAyalbHOE 3aJaHUC, KOHCIEKT JICKIIHA,
CIPaBOYHBIC MAaTEPHAEI.

3ajganue

1.H3y‘-H/ITB npaBI/ma IIOCJICAOBATCIIBHOI'O COCIMHCHU L l'lpOBO]lHI/IKOB.

2.M3y4uTh MpaBuiia MapajuiebHOr0 COSTUHEHHS IPOBOIHUKOB.

3. Ucmonp3yss mpaBuia IOCIEAOBATCILHOIO M IMapaUICIbHOTO COCIMHEHHS
HpOBO}lHI/IKOB, paCC‘II/ITaTB napaMeTpLI 3HeKTpI/IqCCKOFO TOKA

HOpﬂ)]OK BbITNIOJIHCHU A paﬁOTLl
1.HOBTOpI/ITL npaBujia COSAUHEHNS TPOBOAHUKOB.
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HocneHOBaTenbnoe COeAMHECHNE TPOBOTHUKOB

HOCJ'IeL[OBaTeJ‘ILHonC,Z[I/IHeHI/Ie MNPOBOAHUKOB — COCIAMHCHUC, IIpU KOTOpPOM
MIPOBOAHUKHU o6pa3y}0T CANHYIO [CMb, PAa3MbIKaHUEC KOTOpOﬁ B J'I}060M MECTC
NPUBOJAUT K NPEKPAICHHUIO TOKA BO Bcel LCIIN.

HpI/I IOCJICJ0OBATCIHOM COCOIUHCHNH IIPOBOJTHUKOB:

U=Ul+..+Un

| = constumul=const

R=R1+..+Rn

IMapaJuiesnibHOE coelMHEHHE TPOBOJHUKOB

[TapannenbHoe coeqMHEHHE MPOBOJHUKOB — COECOUHEHHE, NP KOTOPOM Hayaia
BCE€X MPOBOJHUKOB COGpaHLI B OJIMH Yy3€JI, KOHIIbI — B z[pyroﬁ, N OTKJIFOUCHHUEC OT
SHeKTpH'{eCKOﬁ nenu J'IIOGOFO N3 3TUX MMPOBOAHUKOB HC NPUBOJUT K OTKIIFOUCHUIO
OCTaJIbHBIX.

IIpu napannensHOM COEJUHEHUH TPOBOJHHUKOB:

U = const

I=11+..+ Inwm
1 1 1
— =t +—
R R R,

Pewmuts 3anaun

1. KitaccHast KOMHaTa OCBEUIAETCS IIECThIO MapauIeIbHO COCANHEHHBIMH MEXTY
co0o0if JaMIoukaMH, Kakhas U3 KOTOpBIX HMeeT comportuBieHne 480 Ow.
Omnpenenure CHIy TOKAa B MOJBOJAIIMX IPOBOJAAX, €CJIM HampsbkeHHe B ceTu 220
B. ConpoTtuBneHneM MmoIBOIAIIMX IPOBOIOB MPEHEOPEYb.

2. K umenu, cocrosimiedl M3 TNPOBOAHUKOB corpotuBieHneM 20 u 300w,
COCAMHEHHBIX  MapajuleNIbHO, W  TPOBOJHMKA  compoTuBiIeHHEMI8  Om,
TIOJIKJIFOYEHHOTO K MEPBBIM JABYM I10CJIEI0BATEIbHO, IIPHIIOKEHO HanpspkeHne 120
B. Omnpenenure cuiy Toka B HEpa3BETBICHHOH 4YacTH IIENM M HANpPsDKCHHE Ha
BTOPOM ITPOBOIHHKE.

3.0mpenenute HamnpsDKCHHE Ha 3aXKHMax ABYX MapajuiebHO COEIMHEHHBIX
anekTponeueid conporusieHueM 10 u 20 OM M TOK B HHUX , €CIM B
HEepa3BETBICHHON YacTH 1enH ToK 33 A.

4.1lenp coctoutr u3 Tpex comporuBiaeHuid 10 ; 20 u 30 OM coeaMHEHHBIX
mocienoBatensHo. IlameHne HampspkeHHsT Ha TepBoM  compotuBieHnu 20
B.Haiitn nanenue HanpsoKeHUS HA OCTAJIBHBIX COMPOTUBICHUSAX U HAaNPsDKEHHE HA
KOHIIax IIEITH.

5.Yetpipe naMmbl, cONpoTUBICHUS KOTOpHIX 4; 5; 10 m 20 Owm, coemawHEHBI
napayutensHo. OnpenenuTs TOK B KaXJIOW JlamIie W OOLIMH TOK , €CIIM B IEPBOH
JlamIie TOK paBeH 2,5 A.
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6.Tpu morpedbutenst conporusienreM 12; 9 u 3 OM coefMHEHBI NOCIIEI0BATEIBHO.
Hampspkenne Ha xoHnax uenu 120 B.Haiitu Tok B 1enu v najieHue HanpsHKEHUS
Ha Ka)XJIOM IoTpeduTere.

7.Tox B 50 A B HEKOTOpOH TOYKE LENU PA3BETBISETCS TEUET IO HYETHIPEM
MapajyIeNIbHO BKJIIOYEHHBIM B LTI IPOBOJIHUKAM, COIPOTUBIIEHHUS KOTOPBIX 1; 2;
3 u 4 Om. Haiiti TOK B Ka’KJJOM IIPOBOJTHUKE.

8.Uepes pesucrop R1=55 Om mpoxoaut Tok [1=4A. Onpenennuts conpoTUBICHNE
R2, ecmm 4epe3 mero mpoxomut Tok [2=0,8A. Pesuctopsl coenmHEHBI
MapaIesbHo.

(I)OpMa npeaoCcraBjJICHUd pe3yjibTara
BrinonHeHHbIC 3aa4K B TETpaau IJId NPAKTHUICCKUX pa60T.

«CMmelanHnoe COCIMHCHME IIPOBOIHUKOB»
I/ISy‘II/ITL IpaBujia MOCJICA0BATCIILHOTO COCAUHEHNA TPOBOJHUKOB.
I/ISy‘II/ITL IpaBujia MapaljICJIbHOTO COCAMHEHU S ITPOBOJHUKOB.
3. HCHOJ’IBByfI IIpaBuiia MOCJICAOBATCIIBHOTO U MAPAJIICIIBHOTO COCAUHCHUA
IIPOBOAHUKOB, paccuuTaTth MAPaAMETPhlI JDJICKTPHUUCCKOrIO0 TOKaA npu
CMCIIaHHOM COCIMHCHUHN ITPOBOAHUKOB.

N =

Hopsaok BbINoIHEHHs PadOTHI
1. HOBTODI/ITL OpaBujia COCAMHCHUSA IMTPOBOJHHUKOB.

IociienoBaTe/bHOE COeTUHEHHE IIPOBOIHUKOB
IMocnenoBarenbHOECOEJMHEHUE U U
[POBOJIHUKOB — COEIUHEHHE, TIPH KOTOPOM — 2
[POBOJIHUKH 0OPA3yIOT EMHYIO LEMb,
pasMBIKaHHE KOTOPOH B JIFOOOM MecTe R, R, Rs
NPHUBOJIUT K NPEKPALIEHHIO TOKA BO BCEH T
IIpu nmocnenoBaTebHOM COEAMHEHUHU
[POBOJIHUKOB:

I U 3

CIu.

n
U=U;+..+UU ::ZUi
i=1

| = constunul=const

R=R1+---+RnR=ZRi
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HapaJmem,Hoe COCAMHECHUE MPOBOTHUKOB

[MapannensHOe coeqMHEHNE TPOBOJHUKOB — COSIMHEHNE, IPU KOTOPOM Hadaia
BCEX NMPOBOJHUKOB COOPAHBI B OJJMH Y3€JI, KOHIIBI — B APYTOH, U OTKITIOYECHUE OT
IEKTPUYECKOI LETHN JIF0O0TO U3 3THX IIPOBOAHUKOB HE IPUBOANT K OTKIIFOUCHHUIO

OCTaJIbHBIX. R
[Ipu mapannenbHOM COeUHEHUH MTPOBOIHUKOB: (L I:ll
U = constU=const I, R,
I = |l+---+ Inmml =‘>_‘|i
1:14 U
1 1 11 &t
=4+ E=D Js Ry
R R TR R&R f e ——
- LT
1
PemmTe3amaun
1. R,=160M
?
Ro6m:?

3.Bocemb pe3ncTopoB No /1Ba MOCIEA0BATENEHO COSIMHIIN B 4
napasuiesnbHele BeTBU. ConpoTHBIIeHNE Kaxkaoro pesucropa 4 Om. Haiiti obmiee

COITPOTUBJICHUE BCEX PE3UCTOPOB.
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4.BoceMb pE3UCTOPOB MO 4 TMOCIEAOBATCIBHO COCAMHWIM B 2 THapaylicibHBIC
BetBu. Ormpenenuts o0OLiee CONPOTHBICHHWE BCEX  PE3HCTOPOB,  €CIH
COMPOTHBIIEHUE Kaxa0ro pe3uctopa 20 Om.

S R;=1 Om R,=1 Om _

Roou="
1
L 1

|06,_u:?
U=6B R;=10
R.=1 Om sThUM

Rs=10 Om

—1 |

(DopMa npeaocraBjJICHUA pe3yjibTara
BrinonHeHHbIe 3a7a4yd B TeTpaau IJId NPAKTHUICCKUX pa60T.

Tema 3.2 3aKoHBI NOCTOAHHOI'O TOKA
IIpakTHuyeckas padora Nel2
Pemenue 3a1a4 Ha popMyJibl paGOTHI U MOIIIHOCTH TOKA

Hens paGoThI: HAYIUTHCS pEIIaTh 3aJ1a9d, HCIONB3Ys (GOPMYIBI pabOTHI TOKA U
MOIIHOCTH

KoanyecTBo yacoB: 2

MartepuanbHoe oOecmedeHHe: WHAWBUIYAIBHOE 3aJaHHE, KOHCHEKT JICKIIHA,
CIIPaBOYHBIC MAaTEPHAIBI

3ananue

Hcnonp3ys (opmyasl pabOThl W MOIIHOCTH TOKA PACCUUTATh MapaMeTphl
AJIEKTPUIECKOTO TOKA.

IMopsaok BHINOJIHEHHUST Pa0OThI
1.IToBTOpHUTE QOPMYITBI PaOOTHI ¥ MOIITHOCTH TOKA.
Pabora n Mo1iHOCTB TOKA
PaGory cui 3JIeKTPHUUYECKOTO MO, CO3MAIOIIEr0 YNOPSIOYEHHOE [BHIKCHUE
3apsDKEHHBIX YaCTHI B IPOBOJHUKE, T. €. DJIEKTPHUYECKUI TOK, Ha3bIBAaIOT paboToN
TOKa:
A=10U0 Ot
rae A — paboTa dIEeKTPHIECKOTOo TOKa Ha ydacTke 1end, JIx;
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| — cuia Toka Ha JaHHOM y4acTKe LeTH, A;
U — HampsDKeHHE Ha y4JacTKe Lend, B;
[J t— BpeMsl IPOXOXKJCHUS TOKA IO YJacTKy LieMH, C.
rae P — moniHocth TOKa, BT.
Ecnmn Ha ydacTke memm Bcs SHEPrHs IEPEXOJUT BO BHYTPEHHIOI 3HEPTHIO
MPOBOJHNUKA (HE COBEpIIAeTCS MeXaHWdeckas pabora), To Q = I2R[] t— 3akon
xoyns-Jlenua.
Q — KOJIMYECTBO TEMJIOTHI, BBIJICTIUBIIEECS B IPOBOAHUKE, JIXK.
2.Pemnrs 3anaun
1. DmekTpoaBHraTenhb, COMPOTHBICHIHE 00MOTKH KoToporo 0,4 Owm, pabotaer ot
cetu ¢ HampsokeHueM 300 B mpum Toke 50 A. Omnpepenure KadecTBO
H3pacX0JJOBaHHON PHEPIUU 3a 5 4., COBEPILICHHYIO ABHUIraTeleM MEXaHHYECKYIO
paboTy ¥ KOJIMYECTBO TEM-JIOTHI, BHICIICHHOW B OOMOTKE.
2.ABroMoOMIBHBIH cTapTep 3a 10 ¢ pabotel notpediser sHepruro 6,0-104 Jlx.
KakoBa cuna Toka, MpOXOJAIIEro 4Yepe3 cTapTep BO BpeMs 3allycKa JIBUTATEN,
€CJIM HamlpsbKEeHUe Ha ero kieMMax 12 B?
3.CpapouHbIM ammapaToM. PabortatommM ot cetn HanpspkerreM 45 B 3a 20 MuHyT
O0puT0 mM3pacxonoBaHO 5.4kBr*uac sHeprum. [Ipm kakoil cuie TOoka MpoTekaia
JyroBasi cBapka ?
4 Onextpudeckuit yror MomHOcThi0 800 BT pabortaer ot cerm 220 B
.OnpenenuTh cuily TOKa B HarpeBaTeIbHOM 3JIEMEHTE M €r0 CONPOTHUBICHHE B
pabodem cocrosHuu yTiora. CKOJIBKO dHEpruu OyaeT u3pacxomoBaHo 3a 1,5 gaca
HETpEepHIBHOM paboTh! yTIOTa ?
5.B cerp nHampspkenmem 120 B mocnmenoBaTenbHO € 3MEKTPHUYECKON ITyroit
BKJIIOYEH peocTar . [lageHne HanpspkeHUs Ha JekTpojax nyru 45 B ,cuma Toka B
menu 12 A. OnpeaenuTs MOITHOCTH ,OTPEOIIEMYIO IyToi U K.II.JI. YCTAHOBKH.
6.Pe3ucTop moakmoyeH K MCTOUYHUKY TOKA, HAIPSKEHHE Ha 3aKUMaxX KOTOporo 6
B. Kakas paborta coBepmraeTcst TokoM, eciau 3a 0,5 MHUHYT depe3 pe3HCTOp
npoxoauT 3apan 24 Kn? Onpenenute MOIIHOCTb TOKAa M CONPOTHBIECHUE
pesucropa.
7.Kakast MomHocTh mOTpeONsieTcss  OYroBOM  CTaleIIaBWILHOW  TI€YbIO,
paboTaromeid oT mcTouHWKa HampspkeHuem 220 B mpu cmine toka 30000 A?
OmnpenenuTs CTOMMOCTD 3JIEKTPUYECKON SHEPTHHU , H3pacX00BaHHOM 3aM 5 4acoB
paboThI eun, 1Mo elcTByoneMy Tapudy.
8.Hampspkenme Ha 3axuMax reHepatopa 132 B, a y maorpeburens-127 B.
OmnpenenuTs NafeHNE HAIPSHKCHNE B MarCTPAIBHBIX IPOBOJAX M COMPOTHUBIICHUE
, €CJTM MOIITHOCTh TOKAa y MoTpeduTens paBHa 5 kBT.
®dopma npegocTaBieHUs pe3yabTara

BrImoHeHHBIE 3a/1a4M B TETPAIH I IPAKTHIECKUX PadoT.

Tema 3.5 DIeKTPOMAarHUTHASI HHIYKIAS .
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MarsauTHoe 1oJie
IIpakTnuyeckas padora Nel3

«Pemenne 3a1a4 no reme «VIarHUTHOE MOJIE»)

Hear  padoTbl:  HAYyIWThCS  pPAcCUMTHIBATE  MApaMETPbhl  MAarHUTHOTO
MOJIATIPUMEHSTH paBUjla IPaBoOil U JIEBOU PYKH

Iopsinok BHINOJHEHHS PAGOTHI:

1.IIoBTOpUTH XapaKTEPUCTUKN MATHUTHOIO IOJISL U IIPaBUJIa PyK

CBoiicTBa MATHMTHOTO MOJISI

1. MarauTHoe mOJe TNOPOXKIAETCS JIEKTPUUYECKHUM TOKOM  (JIBHIKYUIIUMUCS
3apsIaMu).

2. MarnuTHoe TmoJie OOHapy>KMBAeTCs MO JEHUCTBUIO Ha DJIEKTPUUYECKUN TOK
(mBHXKyIIME 3aps/BI).

Jis  XapaKTepUCTHKH MArHUTHOTO TOJIi BBOJUTCS (DH3UYCCKAs BEIHYMHA —
WHAYKIMST MarHUTHOrO mojii . MoJylb BEKTOpa MarHMUTHOM MHAYKIMHM paBEH
OTHOUIEHUIO MaKCUMallbHOU cuiibl Fmax, neiicTByronieil co cTOpOHbl MArHUTHOTO
[0JI1 HA YYacTOK NMPOBOJHHUKA C TOKOM, K NMPOU3BEACHUIO CUJIbI TOKa | Ha qunHy

B: Fmax

storo yuactka Al:  1-4¢

E]II/IHI/IHa HU3MEPCHUA MarHUTHOU WHAYKOWW HA3bIBACTCA TECJIA — .

[B]=-F -
A-Mm

XapaKkTepUCTUKONH MarHATHOTO HOJS B BAKYyMe SBJISETCS BEIMYUHA, HA3hIBAEMAst
HAIIPSHKEHHOCTBIO MATHUTHOTO 1oyl H. DTo BeKTOpHAs BeJIHMYHMHA, COBIIAJAOMIA
B OZIHOPOIHOM cpene ¢ B |

Moaynau 3THX XapaKTepUCTHK MarHUTHOTO MoJig ( M ) CBSA3aHBI COOTHOILICHHEM:
B = puH

)

rae },LO — MAarHuTHasA IoCTOAHHAA,

[l — MarHuTHas IPOHHMLAEMOCTh CPEIbl, KOTOPas MOKa3bIBAET, BO CKOJIBLKO pa3
UHAYKUHUA MarduTHOTO IIOJIA B JaHHOM cpese OOJbIe WIM MEHBLIE, YeM B
BaKyyMe.

Moynb MHIYKIMM MarHMTHOIO IIOJS Ui NPAMOrO OECKOHEYHO JUIMHHOIO
HPOBOJHUKA C TOKOM PaBEH:
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JeficTBHe MATHUTHOTO 110/l HA MPOBOJAHHUK € TOKOM

Cuita, neficTByromasl Ha MPOBOAHUK C TOKOM, MOMEIICHHBI B MarHUTHOM TIOJIE,
Ha3bIBaeTCs CUJION AMrepa.

BennuuHy 3To# CHIIBI ONPEeENsIOT O 3aKOHY AMIiepa:

F=B-l1-/-siha

rae { — auHaA IPOBOIHUKA, M;

0L — YTOJI MEKAY BEKTOPOM MarHUTHON MHIYKIWH U TIPOBOJHUKOM.

Hampasnenue cunbl AMmnepa onpeaenseTcs 1o IpaBuily JEBOU PyKH:

Ecnu neByio pyKy pacroyIOKHTh Tak, 9TOOBI NMEPHEHANKYISPHAs K MPOBOAHUKY
COCTaBISIIONIAs BEKTOpAa MAarHUTHONH WHIyKINH BXOAWJAa B JanoHb, a 4
BBITSHYTBIX Tajblia ObUIM HANPABJICHBI 110 HANIPABIECHUIO TOKA, TO OTOTHYTHIN Ha
90 OospiION mayen MOKAXET HalpaBJICHUE CHJIbI, NEHCTBYIOIIEH Ha OTpPE30K
MPOBOJHUKA (puc. 4

JelicTBHe MAaTrHUTHOI'O I10JISl HA ABMKYLUMICS 3apsi/

Cuna, ¢ KOTOpo¥ MarHMTHOE IOJIe JEeHCTBYeT Ha JBIKYIIMHCS 3JIEKTpUYECKUN
3apsij, Ha3bIBaeTcs cuion JlopeHna.

Mopaynb 3TOH CUIIBI paBEH:

Fn= BgVsina

rze g — MoIyIb 3apsiaa yactuipl, K

V — CKOpOCTB YaCTHIIBI, M/C;

o — yrox mexay BuV

Hampasnenue cuibl JIopeHa onpeaenseTcs o npaBuily JEBOU PyKU:

Ecnu neByro pyKy pacHoNIOXHTh TaK, YTOOBI COCTaBIISIOIIAs BEKTOPa MAarHUTHOMN
WHAYKIUH, TepHIeHINKYIApHAs CKOPOCTH 3apsia, BXOAWJA B JaJOHb, a YETHIpE
nayplia OBUIM HANpaBIEHBI 10 JABMKCHHUIO MOJOXKHUTENBHO 3apsDKEHHOM YaCTHIIBI
(mpOTUB IBMKEHUS OTPUIATEIHHO 3apsHKEHHOW YacTHIBI), TO OTOTHYTHIM Ha 90
0O0JIBILION TTasel] MOKAXKET HalpaBJICHHE JIeHcTBYIoMmEl Ha 3apsi cuutbl JlopeHna
Cuna JlopeHna nepneHauKyJIgpHa CKOPOCTH JBUKEHUS YaCTULBI, CIIEA0BATENBHO,
OHa HE coBepmiaeT pabOThl, T.e. HE MOXXET HW3MEHHUTh KHHETHYECKOH SHEPruu
3apsKEHHBIX YaCTULL, ABMXKYIUXCS B MArHUTHOM TIOJIE.

MarHuTHBI HOTOK

BennuuHy, YHCIEHHO PaBHYH IIPOM3BEIEHHIO MOAYNIS BEKTOpa HWHIYKIUH
MarHUTHOTO TIOJS Ha IUJIOMIah ITIOBEPXHOCTH M HAa KOCHHYC YIJla MEXIY
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HANpaBIEHUEM BEKTOpPa MAarHUTHOM MHAYKIMM U HOPMalbld K IUIOCKOH
MIOBEPXHOCTH, HA3bIBAIOT MArHUTHBIM TOTOKOM.

®=BS cos a [D]=TA'm2=B6 (BecOep).

2 .Pemnts 3amaun

1.B omHOpOOHOE MAarHUTHOE MOJe, WHAYKIW KoToporo 1,26-10-3 TA, nmomemex
mpsiMoii mpoBomHUK anmmHOM 20 oM. OmpenmenuTe cuity, IOEHCTBYIOMIYIO Ha
MIPOBOJHUK, €CIIM [0 HEMY TedeT ToK 50 A, a yroa Mexay HampaBie-HHUEM TOKa
BEKTOPOM MHIYKINH cocTaBisieT 30°.

2.IIpoBomumk ¢ cumoil Toka 5,0 A TOMeIIeH B OJHOPOTHOE MAarHUTHOE MOJE C
napykueir 1,0-10-2 TA. Yrom Mexnay HampaBlIeHHSMH Toka W mois 60°.
Omnpenenure akTUBHYIO AJMHY MPOBOJHMKA, €CIH T0JIE IEHCTBYEeT Ha HETO CUIIOMN
2 10-2 H.

3.B opmHOpomHOM MarHuTHOM Tmosie ¢ wuHAyKnumedr 0,25 TA Haxomutces
MIPSIMOJINHEHHBIM TPOBOIHUK AMUHOHN 1,4 M, Ha KOTOpBIHM neiicTByer cuma 2,1 H.
Omnpenenure yroia MeXAy IPOBOJHMKOM H HAIPaBJICHHEM BEKTOpa HHIYKIIMU
MarHUTHOTO TIOJIS, €CITU CHJIa TOKA B MPOBOAHHKE 12 A.

4.0mpenenuTe MarHUTHYR WHIYKIHIO TIOJSA, 3HAas, 9YTO Ha MPSIMOIMHEHHBIN
nposox muHo# 0,4 M geiictByet cuia 3,0-10-2 H, xorga mo nmpoBOAHHUKY HAET
ToK 0,5 A. BexkTop MarHuTHOW HHAYKLUMHU cOCTaBisieT yro 30° ¢ IpOBOJIHUKOM.
5.Yemy paBHa cria TOKa B MPSIMOM IIPOBOAHUKE IMUHOH 1,0 M, IOMEIIEHHOM B
OJHOPOJAHOE MarHuTHoe mose ¢ uHaykuuedl 1,5-10-3 TA, ecim Ha 3TOT
MIPOBOJHUK CO CTOPOHBI Mo neiictByer cmma 2,1-10-3 H? VYrom wmexnay
HaTpaBJIeHHUEM 3IEKTPHYECKOr0 TOKAa M BEKTOPOM MHAYKIIMH paBeH 45°.

6.Ha 0OMOTKY poTopa 3JIeKTpOABHIaTENs IIPH NPOX0XKISHUH 10 MPO-BOLy Toka 20
A neiictByer cuna B 40 H. Onpenenure BeIMYNHY MarHUTHON MHAYKIINH B MECTE
PaCIIOJIOKEHHsI TPOBOJIA, eciu ero uinHa 20 cM. OOMoTKa conepKUT SO BUTKOB.
7.D5eKTPOH OMHUCHIBAET B MAarHUTHOM TIOJ€ OKPY>KHOCTh pasguycom 4,0-10-3 m.
CKOpOCTb [IBM)KEHHS DJIEKTPOHOB paBHa 3,5-106 ™/c. Haiinwre WHAyKINIO
MarHUTHOTO TIOJIS.

8.IIpoTtoH mBrkeTcs co ckopocThio 1,0-106 M/c IepIEeHANKYISIPHO OTHOPOIHOMY
MarHuTHoMy noito ¢ uHpykuued 1,0 TA. Hailiaure cuiny, OeHCTBYIOIIYIO Ha
MIPOTOH, U PaINyC OKPY>KHOCTH, TT0 KOTOPOH OH JIBHYKETCSI.

9.D7eKTpOH BJETaeT B OAHOPOIHOE MAarHUTHOE TI0JIe, HHAYKIUSA KoToporo 2,0-104
TA, nepneHINKYISIPHO CUIOBBIM JIMHHUSIM co ckopocThio 1,0 106 m/c. Berancimre
paanyc OKpy>KHOCTH, IO KOTOPO# OyaeT ABUraThCs HJIEKTPOH.

10.Kakast cuiia IeiicTBYeT Ha 3JIEKTPOH, JIETAIINI B OTHOPOJHOM MarHUTHOM TI0JIe
¢ naaykmuer 1,0-10-2 TA nmepneHIuKyIISIpHO JTUHUSAM MarHUTHOW WHIYKIUU CO
ckopoctbio 3,0-106 m/c?
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11.B opHOpOmHOE MarHuTHOE Toje ¢ uHAyKnuei §,5-10-3 TA Bieraet a5eKTpOH
co ckopocteio 4,6°106 M/c, HampaBlICHHOW NEPHEHAUKYJISPHO K CHIIOBBIM
muHusAM. Orpenenurte cuily, ACHCTBYIOUIYIO HA 3JEKTPOH B MAarHMTHOM IIOJ€ U
paanyc AyTd OKpY>KHOCTH, IO KOTOPOIl OH JBIIKETCS.

12.B MarHuTHOE TOJE B HANpaBICHUH, NEPHECHANKYISIPHOM JIMHUAM WHIYKIUH,
BJIETAET MPOTOH CO CKOpOCThIO 3,2-105 m/c. Haifmiure HHITyKITHIO 3TOTO TOJIS, €CITH
IIPOTOH OMHCAN OKPYKHOCTH paguycom 10 cm.

SIBy1eHHe 3JIEKTPOMATHUTHOM MHAYKIUH
B 1831 roxy anrmumiickmii ¢puzuk M. Dapazneir cepueil ompITOB MOKa3all, YTO C
MOMOIIBI0 TIEPEMEHHOTO MArHUTHOTO TIOJII MOXXHO CO34aTh B 3aMKHYTOM
MIPOBO/SIIIEM KOHTYPE JJIEKTPUYECKHUIN TOK.

a 6 B

— HHE
—— -
&——’_./; )

SIBnenHue BHGKT'pOMaFHHTHOﬁ WHAYKIWU — BOSHUKHOBEHUE DJICKTPUIECKOT'O TOKA B
3aMKHYTOM IPOBOAAIIEM KOHTYpPE 0OpHU U3SMCHCHUM MArHUTHOIO IIOTOKA,
MPOHM3BIBAIOIIETO KOHTYp. TOK, BO3HMKAaIOIIMiI B KOHTYype, Ha3bIBAeTCS
HHAYKIMOHHBIM (HaBeAeHHBIM), a cozfamomryo ero JJ[C HaseBaror 3JIC
WHAYKOWH.

[TepBoHauabHO MHAYKLUS OBbLIA OTKPHITA B HEMOABMXXHBIX APYT OTHOCHTEIHHO
Jpyra MPOBOAHHMKAX NPU 3aMBIKAHUM W PA3MbIKAHMU LIENIH OJHOW M3 KaTyIlIeK
(puc. 44 a) mpu M3MEHEHHWHU CWJIBI TOKA B OJHOW W3 KaTyLIeK, MarHUTHOE II0JIe,
KOTOPO# MPOHU3BIBACT BTOPYIO KAaTyLIKY, B HEil BO3HHKAeT WHIYKIHOHHBIH TOK
(puc. 44 6) MHAYKUMOHHBIA TOK BO3HHKACT TaKXKE B NMPOBOJIOYHON KATYIIKE MPU
JABMKCHHUHU TTOCTOSHHOIO MAarHuTa BHYTPb KaTYIIKW W IPU BBIABUTAHWUHW MarHuTa
u3 Hee (puc. 44 B).

3aKOH 3JIEKTPOMarHUTHOW MHYKITHH:

OJ1C MHAYKOMH B 3aMKHYTOM KOHTYpE paBHa II0 MOAYNIO CKOPOCTH M3-MEHEHUS
MAar"amMTHOIrO IOTOKa 4€PE3 NMOBEPXHOCTH, OrPAHNMYCHHYIO KOHTYPOM:
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AD
At
rae el — J1C unaykuuu, B;
AD= O2-®1 — u3MeHeHne MarHUTHOI'O ITOTOKa, BO;
At — IPOMEXYTOK BpEMEHH, B TEUEHUE KOTOPOTO MPOU3ONLIO JaHHOE U3MEHEHHE,
C;
AD
At] _ CKOPOCTh U3MEHEHHS] MAarHUTHOTO MOTOKA, .
C yderoM HampaBleHHWS WHIYKIMOHHOTO TOKAa 3aKOH 3alHCHIBACTCS Tak:
AD
i At

E.
|

Ecnu 3aMKHYTBIIT KOHTYp cOCTOMT U3 N IOCIE€A0BAaTEIbHO COEIUHEHHBIX BUTKOB
(Hampumep, B COJICHOU/IE)

AD
&=—N-

' At

rae N — 4uCIio BUTKOB.

HanpasneHne HHAYKIIMOHHOIO TOKAa B 3aMKHYTOM IIPOBOJHHKE MOJKHO
OIIPEEIHUTH 110 TPaBUiy, yCTaHOBICHHOM B 1833 rony pycckum ¢puzukom I.X.
Jlennem. CornacHo npasuity Jlenma:

WHAYKIMOHHBIN TOK, BO3HUKAIOUIUI B 3aMKHYTOM KOHTYPE, CBOMM MAarHUTHBIM
IIOTOKOM TMPENSATCTBYeT TOMY H3MEHEHHMI0O MAarHWTHOTO II0TOKa, KOTOPHIM OH
BBI3BaH.




[Ipu BIBUTaHWU MAarHUTa B COJCHOW] YHCJIO JMHUN MArHUTHON WHIYKOWU (WU
MarHUTHBIN MOTOK) YBEJIHUYMBAETCS, CIEAOBATEIbHO, MHAYKIMOHHBIA TOK B HEM
HMEeeT TaKoe HalpaBJeHHe, YTO CO3JAaHHOE OSTUM TOKOM MAarHUTHOE IIOJie
MPEMsITCTBYET HApAaCTAaHUIO BHEIIHErO0 MarHUTHOTO MoJid. B 3ToM ciydae BeKTOp
WHAYKIUH 3TOTO TIOJA HaTpaBJIeH IPOTHUBOIIOJIOXKHO BEKTOPY WHIYKIIUH
BHEIIHero 1ot (puc. 46 a).

CamocrosaTensHO 00BsICHH pHrC. 46 6.

O/IC WHAYKIUN B TPOBOIHUKE, NBIKYIIEMCS B OJHOPOJHOM MAarHWTHOM IIOJIE,
ompeneseTcs mo Gopmyre:

gi=B'v'{ sina,

IJIe U — CKOPOCTh B MMPOBOJIHUKE, M/C;

{ — navHa MPOBOAHMKA, M;

B — marautHas uanykuus, TA.;

0 — YTOJI MEX]Iy BEKTOPAMHU CKOPOCTH ¥ MarHUTHOW MHIYKITHH.

HampaBneHne HWHIYKIIMOHHOTO TOKa B JBHXKYIIEMCS TPOBOJHUKE MOXHO
ONPEJENNUTh MO MpaBWIy MpaBoil pyku. Ecim mpaByro pyKy pacrofiOKUTh Tak,
9TOOBI JINHUM MAarHWTHOH WHAYKIMH BXOIWJINM B JAaJOHb, a OTOTHYTHIH Ha 900
OONBIION Tajell COBHAgal C HAampaBICHHEM IBIDKCHUS IPOBOJHUKA, TO
BEITSHYTHIC YETHIPE Majblia YKaXXyT HANIPaBICHHE HHIYKIIHOHHOTO TOKA.
2.Pemuts 3a1auun

1.IIpsmonuueitnpld  npoBoAHUK JiauHOM 0,4 M JBHXKETCS B OJHOPOIHOM
MarHuTHOM mosie ¢ uHaykuued 0,1 TA, mpu stom B Hem uHaymupyercs 3C
0,174 B. Yemy paBHa CKOpPOCTh MABMXXCHHS MPOBOJHHMKA, €CJIHU YTOJI MEXIy
BEKTOPOM MHIYKIMH MOJISI U CKOPOCTBIO cocTaBisieT 60°7

2.I1oj KakuM YTJIOM K CHJIOBBIM JIMHUSIM MarHUTHOTO moJis ¢ uaaykmuei 0,5 TA
JIOJDKEH JIBUTATHCS MPOBOAHUK tnHOM 2,0 M, uT00bI 1ipu ckopoctu 0,5 M/c Ha ero
koH1ax Bo3oyxaanace J/1C nnaykiuu, pasass 0,35 B?

3.IpoBomuuk mmHON 1,5 M mepememniaeTcss B OMHOPOAHOM MAarHUT-HOM IOJE C
napykiuei 0,2 TA. JIBmkeHue MpoBOTHUKA MPOUCXOTUT CO CKOpocThio 10 m/c
noa yrioM 45° K MarHuTHbIM cuioBbIM JMHUAM. Haiinute O/IC unaykuuu,
BO3HHUKAIOIIYIO B IPOBOTHUKE.

4 Kakoli MarHUTHBI IOTOK MPOHHU3BIBACT KOHTYP, €CIH IPH PaBHO-MEPHOM
HMCYE3HOBEHUM MarHuTHoro mnosist B treuenue 0,2 ¢ B kaTywmke uagyuupyerca 2C,
pasnas 0,02 B?

5.B mpoBognmke gmHOM 0,50 M, aBWKymemcs co ckopocThio 3,0 wm/c
MEPTICHIUKYISIPHO CHUJIOBBIM JIMHUSAM OJHOPOJHOTO MarHUTHOTO TOJIsI, BOZHUKAET
3/1C 6,0-10-2 B. Onpenenute HHAYKIIUIO MATHUTHOTO TIOJISI.

6.0mpeenuTe MPOMEXYTOK BPEMEHH, B T€UEHHUE KOTOPOTO MArHUTHBIA TOTOK,
TIPOHU3BIBAIOIINN KOHTYp, noJpkeH yBenmuuutbes oT 0,01 mo 0,20 BO, urobbr B
KoHType Bo30yxnanack DJ1C unaykuuu 3,8 B.
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7.0npenenure OJC MHAYKIMM Ha KOHLAX KPBUIBEB CAMOJIETa, UMEIOIIUX JIHHY
12 M, ecan CKOpOCTh €ro IpH TOpHU30HTAIBHOM nosiere 250 M/c, a BepTHKaNbHas
COCTaBIIAONAasi MArHUTHON MHAYKIMU 3eMHOTO MarHetusma 5,0-10-5 TA.

8.B omHOpomHOM MarHMTHOM mojie moj yrioMm 30° K HampaBlICHHIO BEKTOpa
WHAYKIUH, Bennaraa Kotoporo 5,0-10-3 TA, nBmkeTcs MPOBOJAHUK CO CKOPOCTHIO
10 M/c; BEeKTOp CKOPOCTH HEPIEHAMKYSIPEH NMPOBOAHMKY. OIpenennurte AIUHY
MIPOBOJTHUKA, eciii B HeM HaBoautcst DJIC, paBHas 2,5-10-2 B.

9.Tpaktop obmero Ha3zHadeHns K-700 umer co ckOpocThio 28 KM/4. OIpenenuTe
Pa3sHOCTh NMOTEHNINAJIOB HAa KOHIAX MEPEAHEH OCH, eCIU IJIMHA €€ OKOJo 2,6 M, a
BEpTUKAJIbHASI COCTABIIAIONIA MarHUTHOTO 10Jist 3emu 5,0-10-5 TA.

10.Yemy paBaa OJIC caMOMHAYKIMM, BO3HMKamoL[as B  KaTyllke C
uHAYKTUBHOCTBIO 2,0-10-2 I', B xoTopoil Tok cuioit 7,5-10-2 A wucuesaer 3a
2,0-10-2 c?

(DopMa npeaocraBjJICeHUud pe3yjibTara
BrinonHeHHbIE 3a7a4M B TETpaau JJId NPAKTUICCKUX pa60T.

Ne 1 2 3 5 6
/i1
L, t,MuH n t,MuH. m,r YpaBHEHHUE A,
MeTp | . METp
1 0,1 5 5 95 50 X(t)= 2sin 2nt 5
2 0,2 10 10 85 150 X(t)= 4sin (nt+ 15
%)
2
3 0,3 15 15 75 250 X(t)= 6sin 2nt+ 2
)
4 0,4 20 20 65 350 X(t)=8sin 8
0,51+ )
,OTC -
4
5 0,5 25 25 55 450 X(t)= 10sin (3nt+ 1
37 )
2
6 0,6 30 30 45 550 X(t)= 12sin4nt 7
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7 [ 07 | 35 35 35 | 650 X(t)= 14sin 2nt+ | 5
)
2

8 0,8 40 40 30 700 X(t)= 20 sin 2mt 10

9 | 09 | 45 45 25 | 750 X(1)= 16sin (nt+ | 14
)

10 1,0 50 50 20 800 X(t)= 10 sin4mt 16

®dopma npeaocTaBiIeHUs pe3yabTaTa
BEInoHEHHbBIE 3371a4d B TETPaIy I NPaKTHYSCKUX PadoT.
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Tema 4.1 Mexanndyeckue K0J1e0aAHUA U BOJTHBI

IIpakTuyeckas padora Ne 14. Pemienue 3a1a4 Ha mapameTpsl KoeOaTeIbHOTO

IIBUYKEHHSL.

Lean padoThI: mapaMeTphl KOJICOATEIBHOTO ABMKCHIS, BUABI MaTHUKOB,
UX OTJINYUS. Y PaBHEHUS CHHYCOHMABHBIX KOJICOaHHUI.
Buap! konebanuii.

KosuuecTrBo yacoB: 2

MarepuajibHoe o0ecrieyeHue: HHANBUIYaIbHOE 3a[aHNE, KOHCIICKT

JICKIUH, CIIPABOYHBIC MATEPUAIIBI.

3aganune

Jatp [IOHATHE KOJIe0aTENBHOrO IBYDKEHMS, apameTpoB,

XapaKTepU3yIOIIHUX JBUKEHHE, BUIOB KOJeOaHUH, CBSI3b MEXaHUYECKHX U

3JIEKTPOMATHUTHBIX KOJICOaHUA. .

BEBISICHUTh MPaKTHYECKOE 3HAYCHUC WCIOJIB30BAHUSA  TapMOHHYCCKHX

KoJIeOaHHI.

[TpuMeHUTh WM3YYEHHBIH MaTepual MpPU PCIICHHH 3a1a4 Ha MapaMeTphbl

KOJICOATEILHOTO JBIKCHUS, MATEMAaTHUCCKOTO , IPYKHHHOTO MAsSTHUKOB.

Iopsaok BbINoJTHEHUs padoThI
IToBTOPUTHL OCHOBHBIE BOMPOCHI N0 TeMe:

1. BctaBpTe IpONyLIEHHOE CIIOBO:
... HE BO3HHMKAET U HE MCYE3aeT, OHA JMIIb EPEXOANUT U3 OJHOTO BUJA B APYTOHL.

a) WHIYKIIVS, B) SHEPTHA.

0) macca;

2. YCcTaHOBHTE COOTBETCTBHE (QDYHKIMH rpaduKam.

1) y=2% 3) y=sinx;

2) y=2; 4) y=COosx.

a) yv4 6) Ay
1

AR BE—

3. BriGepuTe 3aKOHBI TAPMOHUYECKHUX KOJIeOaHMI:

}g‘ r) Ya
1 / 2
—/_ o
0 - ol > X

a) y=Atgot; B) y=a%;
6) y=Asin(ot+@y); r) y=Acoswt. P=4
4. YCTaHOBHUTE COOTBETCTBHE CHUMBOJIOB O603HaquI/IH (1)1/[3I/I‘ICCKI/IX BCJIMYHH.



1) ammuuryna; a) ¢;

2) IUKJINYECKas 4acToTa; o) F;
3) daza; B) L;
4) nepuon; r) C;
5) CKOpPOCTE; o A;
6) cuna; €) v;
7) MHAYKTUBHOCTD; xK) O]
8) eMKOCTb 3) T

5. VkaxuTe cooTBeTCTBHE (POPMYIT GPU3NIESCKUM 3aKOHAM:

1) 3akon [Ixoymns-Jlenma; |- U

a) R
2) 3akon Oma; 6) £=Bv Vi sino;
3) 3AC uHAYyKINY, B) Q=I°Rt;

4) 3aBUCUMOCTD

r)n= Ay -100%;
COTIPOTHBIICHUS OT A,

TEeMIIepaTyphl;
5) 3aBUCUMOCTH 1) R=po £ ;
COIPOTHUBIICHHS OT JUTUHEI S
MPOBO/IHUKA;
6) KI1/1; e) R=Ry(1+at);
7) 3akoHn I'yka. x) F=-k-X
3anoJTHUTH MPONYCKH B TadJIHLE:
Ne O6o3HaueHue, Enunnna
XapakTepHucTHKa Omnpenenenue
n/n dopmyna U3MEpEHUsI
1 |llepuon C
) Yacrora e 1 _n Iy Ywucrno xoneOaHuii T B
T t €IVHUIlY BpeMeHH t
3 w=2nv= 2
T
4  |Cmemenue
5 |Ammuryna M
®asa MrHOBEHHOE COCTOSIHUE
6 MaTepHalbHON TOYKH MO
00X
7  |HauanbHas dasa |@q pag

Bemonauts 3agaun:
1. Hanmmmre ypaBHeHHE TapMOHHYECKHX KOJIEOAHUH C aMIUIUTYHOH 5 cM H
HavaIbHOHU (azoit 45° ecm B 1 MHUHYTY coBepaercs 150 koneOaHuiA.
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2. AMIIUTYa TapMOHUYECKUX KOJIeOaHUi MaTepHaIbHOM TOUKU 5 cM, epuoa 4 c.
HaiinnTe MakcuManbHble CKOPOCTU U YCKOPEHHE M HAIUIINTE ypaBHEHHE TapMOHHYECKHX
KOJIeOaHHH.

3. Maremaruueckuil MasgTHUK JIMHOHW 56 cM 3a 1 MUHYTY coBepiiaeT 40 MOIHBIX
konebanmid. Onpenenure nepuos KojaeOaHUH MasTHAKA M YCKOpEHHEe CBOOOIHOTO MaJeHHS
B TOM MECTe, I'JIe HaXOIUTCSI MasTHHK.

4. MarepuanbHas Touka Konebnercs ¢ yactoro v=10 k['m. Onpenenure nepron,
YHCII0 KOJIeOaHNil B MUHYTY 1 IUKJINYECKYIO YacTOTYy.

5. OmpenenuTe MEPHOJ, YACTOTY, LHUKIMYECKYI0 YacTOTy TapMOHHYECKHX
KoJIe0aHH MaTeMaTH4YeCKOro MasTHUKA JuiiHOH 1 M, eciau g=9,81 M/c?. BO CKOJIBKO pa3 u
KaK HaJI0 U3MEHNTh JUIMHY MasTHUKA, YTOOBI Mepro KoaeOaHui yBeTU4uIICs B 2 pasa.

6. AMIUTNTy[]a TAPMOHMYECKUX KOJICOAHMH MaTeMaTHYeCKOro MasTHUKA JUTMHOH 50

V4
MM, niepronl 4 ¢, HayanbHas (aza — . Hamummre ypaBHeHHe 3Toro KojeOaHHSA W HalmuTe

cMelIeHre KoJIeOmoeiicss TOUKH OT MOJIOoKeHust paBHOBecHs npu t =0 u t=1,5 c.

7. VpaBuenue Touku x=0,02sin §t+£ . Haiigute mnepuon, MakCHMallbHOE
2
3HAUCHUE CKOPOCTH M YCKOPEHHE.

8. Onpenenure AIMHY MaTeMaTHYECKOTO MasTHHKA, COBEPIIAIONIET0 OJHO ITOJHOE
KonmeGanme 3a 2 ¢, ecnr §=9,81 M/c2. Bo CKONBKO pa3s HYXKHO M3MEHHTH [IHHY MAsTHHKA,
YTOOBI YaCTOTA €ro KONeOaH!H yBEITNINIach B 2 paza?

9. YpaBHeHue rapMoHnueckoro konedanus x=0,4sin5nt. Onpenenure aMILIUTy Ly,
nepuo, cmenienue npu t=0,1 c.

10. Onpenenure »KecTKOCTh MPY>KUHBI, YACTOTY, IUKIMIECKYIO YaCTOTY, €CIIH TEJIO
Mmaccoii 0,5 Kr, moBeIIeHHOE K 3TOH MPYKHUHE, COBepIIaeT Koebanus ¢ mepuoaom 0,2 c.

11. MarepuanpHasi TOUka COBEpIIAET TapMOHHMYECKHE KOJEeOaHHs C aMIUIMTYHOH
0,03 m u mepuogom 0,2 ¢. CocTaBbTe ypaBHEHHE KOJIEOAHUS U ONPECTUTE CMEIeHHEe TpH t
=0,1c.

12. Tlo aHy chepuuecKoi Yamikd coBepilacT CBOOOIHBIC KoneOaHus 6e3 TpeHus
ManeHpkHi mapuk. OmpenenuTe Meproj KoneOaHWs IIapHuKa, eCIH Paguyc KPHBH3HEI
yamku 2,45 m.

13. CocTaBbTe ypaBHEHHE TAPMOHUYECKUX KOJeOaHUH MaTeMaTn4ecKOoro MasiTHUKa
UTHHOM 2,45 M n amrumatyzaoi 0,1 m.

14. Teno coBepmiaeT TrapMOHHYECKHE KoJeOaHHs Mo 3akoHy x = 20sinmt.
Ornpenenute ckopocth Tenanpu t;=0,5cut,=4c.

15. Yckoperne cBOGOIHOTO MajieH s Ha TOBEPXHOCTh JIyHbI 1,6 M/C2. KaKoit ATHHBI
JIOJDKEH OBITh MAaTeMaTHYECKHI MasTHUK, 4TOOBI ero nepuos konebanus Ha Jyne obut 1 ¢?

16. TocTpoiiTe rpaguk rapMOHHYECKOrO KOJIEOAHMSI YacTOTHI MO MapaMerpam:
ammmrtyza 2 oM, iepuox 0,4 ¢, HadanbHas ¢asza 0. 3anummire ypaBHEeHHE 3TOTO KoJleOaHus..

17. Teno cosepiiaet KojiebaHus mo 3akoHy X = 60sin2nt. Ompenenure cKOPOCTh
Tenmanpufi=1cut,=25c.
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18. Teno maccoii 0,2 Kr MOABELICHO HA IPYXKHUHE, JKECTKOCTh KOTOPOH 210° u/m.
OmnpezpenuTe 4acToTy, NEPUOM, LUKINUYECKYI0 YaCTOTY CBOOOAHBIX KOJE€OaHUH 3TOro Tena
Ha NpYXXUHE.

19. Ilepmon xonebanust MasTHuKa Ha 3emiie 1 c. Ompenenute Mepuos €ro
KOJIeOaHMH:

a) B ABIXKYILelics BepTUKAILHO BBEPX PaKeTe;

6) na Jyse (g,= 10 M/c?, g, = 1,6 m\c?).

20. MatepuabHas TOYKa COBEpIIAET TapMOHHYECKHE KOJIeOaHns ¢ aMIUTUTY0i 4
cM u mepuogoM 2 c. Hammmmre ypaBHEHHE IBHXKEHHMS TOUKH, €CIH €€ JBIDKEHHUE
HaYMHAETCS U3 MONOXKEHUS Xg= 2 CM.

dopma npeocTaBICHUs pe3yibTaTa
BrImonHeHHBIC 33724 B TETPaAIH JJIs IPAKTUUCCKUX PadoT.

Tema 4.2 D1eKTPOMArHUTHBbIE KOJIEOAHUSI M BOJIHBI
IIpakTuyeckas padora Ne 15,16

Pemenne 3anau no reme «IlepemeHHbI TOK»
Lesas padoThl: H3YYHTH CBOOOIHBIC SJICKTPOMArHUTHBIE KOJIcOaHMS B
KOHType, BHUIbI COHpOTI/IBHeHI/IH B LIenu HepeMCHHOFO TOKa,
HUX OTJINYUSA U OCOOEHHOCTH.
KosuuecTBo yacoB: 4
MarepuajiabHoe o0ecniedenne: WHAWBUIYaTbLHOE 3a/1aHNE, KOHCTIEKT
HeKHHﬁ, cnpaBqume MaTepI/IaJ'IbI.

3ananue

4, Jlath MOHSTHE NEPEeMEHHOr0 TOKA, MOBTOPUTH YCTPOWCTBO M MPUHIIUI
JICUCTBHS MHAYKIIMOHHOT'O TeHEPaTOpa.

5. BBISICHUTH MPAKTHYECKOE 3HAYCHHE HCIOJIB30BAHKS TMEPEMEHHOIO TOKa B
ObITY, HayKe, IPOU3BOJICTBE.

6. [IpUMEeHUTh HM3yYCHHBIA Marepuan MPH PEIICHWU 3a/a4 Ha [apaMeTphbl

MIEpEeMEHHOT0 TOKA: MTHOBEHHBIE, aMIUIUTYJHbIEC U ICHCTBYIOINE 3HAYCHUS
O/1C, HanpsKEHUS U CHUIIBI TIEPEMEHHOT0 TOKA.

IMopsaaok BHIMOJTHEHUS] PAGOTHI
l. HOBTODI/ITB OCHOBHBIC BOIIPOCHI TCMBbI
«IlepeMeHHBINA TOK)
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— IlepeMeHHBIH TOK — BBIHYXAEHHBIE TAPMOHHUECKHUE
9JIEKTPOMAarHUTHBIE KOJICOAHHS B IIPOBOJHUKE.
—=%r——* Bcnencrsue 3JIEKTPOMAarHUTHOM UHIYKIUU B paMKe
%_r BO3HHUKAeT rapMoHudecku Menstomascs JIJ[C
- |8 =—P=8-S o sina)t| I/IJ'II/I|{;‘: 80-Sin(,0t|
(6= BS-@ — ammmuryga DJIC MHAYKIHH) W MOXHO TOBOPHUTBH, YTO TMOJIYHYCH
NIEPEMEHHBIHN TOK.
[lepemeHHbIH TOK OBITOBOMH 3JEKTpOCETH UMeeT 4acToTy V=50 I'nu o = 27v =
1007z [pan/c].
Pesucrop B 1ienu nepeMeHHOro TOKa
17 Bximrounm pesnctop conporusieHus R B ceTh
nepeMeHHoro Toka Hanpsokerust U(t) = UpSinat (*).
B kax11plif KOHKpETHBIA MOMEHT BPEMEHHU
U~ MIPOXOKJEHNE TIEPEMEHHOIO TOKA B PE3UCTOPE
Ka4eCTBEHHO HUYEM HE OTIMYAETCS OT MPOXOXKICHHS
MIOCTOSIHHOTO U MOAYUHsIETCS 3aKkoHy OMa:

Ul(t -
I(t) = % Torma I(¢t) = %sinwz wm| 1 (¢) = I, sin ot

I'paduku I(t) u U(t), B omHOIT cricTeMe KOOPIHHAT, UMEIOT BT
e Bcs moaBoauMas K PE3UCTOPY DJICKTPUUECKAs DHEPTUs MPEBpaIacTcs B
TCIUIOBYIO, T. €. OH 00JIaIaCT AKMUBHBIM CONPOMUBTICHUEM.
AxTuBHOE (OMUYecKoe) conporuBienue (R) — conmporusienue pesrcropa 6e3
yu4éra ero EMKOCTU U MHIAYKTUBHOCTH.
EMKOCTH B L[eNIH EPEMEHHOT0 TOKA
W3BeCTHO, YTO KOH/ICHCATOP MOCTOSIHHBII TOK HE
MIPOBOIUT (IIETTH MEXKIY OOKIIAIKaMH Pa30MKHYTA).
Bxkirounm konziencarop emkoctu C B 1eMb

1T~ -
| nepemenHoro Toka Hanpsokenus U(t) = Ugsinat (*).

I'padukwu I(t) u U(t) B oiHOM cricTeMe KOOPIMHAT, UMEIOT

BUJI:
X 1 — €MKOCTHO€e CONPOTHBJIEHHE IepeMEeHHOMY TOKY.
c= oCl ® Xc ymenbaercs ¢ poctomM ou C
HH}IyKTﬂBHOCTB B LIeIIN r[epeMeHH()ro Al 1T
ToKa b -
o 111t
| It
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BKIrouMM KaTyliky MHIAYKTHBHOCTH L B 1emnb
nepemenHoro Toka Hanpsokenus U(t) = Ugsinat (*)

[ L (akrueHoe COTIPOTHBIICHHE TIPOBOIA KaTymku R~ 0).
I'paduku I(t) u U(t) B ogHOM crucTeMe KOOPANHAT,
UMEIOT BUI:

X; = ®- L|— uHAYKTHBHOE CONPOTUBIIEHNE MepeMeHHOMY TOKY. (X, pacrer

¢ poctoM wwu L).
JeiicTByolee 3HAYEHIE MOIIIHOCTH IepeMeHHoro Toka (P) — BennunHa,
YHCIICHHO PaBHAsI MOIHOCTH MOCTOSIHHOTO TOKA Ppoc;, IPH YCIOBHH, YTO 00a TOKa
3a OJJMHAKOBOE BPEMs, PABHOE IIEPHO/Y IEPEMEHHOTO ToKa T, Ha PaBHBIX
pesucTopax R BBIIEISAT paBHBIC KOJMYIECTBA TEIUIOTH Q.
2 2

N3 P=Puoeru Ug= Io'RjP:M:M:ﬂ.

2 2 2R
e  JleiicTByIolllee 3HAYCHUE MOIHOCTH IIEPEMEHHOTO TOKa YacTO HAa3bIBAIOT

AKTHBHOI MOIIHOCTHIO.

JeiicTByIolIee 3HaYeHHE CHJIbI epeMeHHOro Toka (|) — BennuuHa, YUCIeHHO
paBHasi CHJIe TIOCTOSTHHOTO TOKA |;oc;, IPH YCIIOBHH, 9TO 00a TOKA 3a OJIMHAKOBOE
BpeMsl, PaBHOE MepUOy NEpEeMEHHOT0 Toka 7, Ha paBHBIX pe3ucTopax R Beimenar
PpaBHbIE MOIHOCTH.

IZR

I
U3 P = Proer= IZOCTR=12.R:T:>1=—0

V2
JleiicTByIonIee 3HAYeHNE HATIPsIsKeHUs epeMeHHoro Toka (U) — BenuunHa,
YHCIICHHO PaBHAsl HATIPSDKEHHIO TIOCTOSHHOTO TOKa U oc;, IPH YCIOBUH, YTO 002
TOKa 3a OJIMHAKOBOE BPEMs, PABHOE MIEPHUOLY ITEPEMEHHOT0 ToKa T, Ha paBHBIX
pe3uctopax R BBIACIAT paBHBIC MOIIIHOCTH.
2 2
Uy U U,
H3P=P1100T=_0 =— = U=—0.
2R R V2
e Ha mpakTuke HAC pEJIKO HMHTEPECYIOT AMIUTUTYAHBIC WJIH MIHOBEHHBIC
3HAYCHUS CHJIbI, HAMPSDKCHUS I MOIIHOCTH IEPEMEHHOro Toka. MHTepec
MIPEACTABISIOT UX Oelicmayroujue 3HAYCHUS.

II

3akon Oma 1151 IepeMeHHOro ToKa

I/IBBGCTHO, YTO B LCTIAX IEPEMECHHOI'O TOKA: a) JJIA aKTUBHOT'O COINIPOTHUBJICHUSL R:
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N U
0) nus émxoctu C: [ = X—O; B) A7 UHAYKTUBHOCTH L. [, = —.

c L
VYurg, uto Iy =1 - V2 u Uy=U- V2 , HOJIyYHUM 3aKOH Oma nns
HEpEMEHHOI0 TOKA JUIS PE3UCTOPa, EMKOCTH U | = U
UHIYKTHBHOCTH: R
Pe3oHaHC B Leny NepeMEHHOr0 TOKA
Co0Oepém 1ernp U3 KaTyIIKd HHAYKTHBHOCTH L,
T L koHzeHcaTtopa C, aMnepMeTpa U
5 MEPEMEHHOr0 ToKa 4 U I = _X
HCTOYHHKA NIEPEeMEHHOr0 ¢

Hanpspkerust U = Ug-Sinat ¢ uamensieMoit 4acToToit
@. AKTUBHOE CONPOTHBIICHHE TIPOBOIOB M KATYIIKH
uHAYKTUBHOCTH R~ 0.
Quxcupys Uy = const u u3mensist 9actoty @ ot 0 10 MaKCHMaJIEHO BO3MOXKHOTO
3HAYEHHs, CHUMEM 3aBUCHMOCTh CHIIBI ICHCTBYOIIEro ToKa B 1ienu ().

1
JLC
Pe3oHaHc — sBIEHUE PE3KOTO BO3PACTAHMS aMILTUTY bl BEIHYKACHHBIX
3JIEKTPOMArHUTHBIX KOJICOAHUIl MPH COBMAICHUU YAaCTOTHI BBIHYKIAIOIIECTO
HaTpsKEHUS ¢ COOCTBEHHOM 9acTOTOM KosebaHUit KOHTYpa.

DIeKTPOMAarHUTHEBIN pe30HaHC (KaK 1 MEXaHWIECKHI) HACTYIIACT MIPH COBIAICHUN

YaCTOThI BHEIIHHUX BO3JEHCTBUI C COOCTBEHHOM YaCTOTOM KOJIeOAHUI CUCTEMEI,

MIPH 5TOM aKTHUBHOE COTPOTUBIIEHUE JIEHCTBYET aHAJIOTHYHO CHUJIE TPEHHS —

MIEPEBOIUT SHEPTHIO KOJICOaHU B SHEPTHIO MOTEPH (TEILIO).

st pasubix R (mpu moctostaubix L, C) kpussie |(w) umerot By

o [lpu 3HaYUTENBHEIX R pe30HAHC MOXKET OBITh MPAKTHYECKN HE3aMETHBIM.

e Pe3oHaHC MIUPOKO WCIONB3YIOT B PAIUOTEXHUKE (MPU HACTPOWKE KOHTYypa
paauonpruéMHUKA Ha YaCTOTY BEIOPaHHOW PAaJHOCTAHIIUH U TIP.).

I'enepartop nepemennoro Toxa (I'TIT)

OKaSaJ’IOCL, 4TO Ha 4aCTOTC @, = Ha6J'HO,Z[aeTC$I PE3KOC YBCIMNYICHUC TOKA.

IIpocreimuii I'TT
COCTOWT H3:
MOCTOSTHHBIX
MarHuros 1; KOHTYpa
2;
peTop KOHTaKTHBIX Konen 3;
metok 4. [Ipu BpaleHnu KOHTypa ¢ YII0BOI

CKOPOCTBIO () €r0 MarHUTHBII MOTOK

udJIC g= —@ = gosinat.
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Jlnst KOHTYpa U3 N BUTKOB & = N-&y-Sinat.
Konuctpyktusno I'TIT cocToUT U3 IBYX OCHOBHBIX YacTEH: HEMOIBUKHON —
€TaTOPA U BpalaroIeiics — poTopa, U3TOTOBIEHHBIX U3 MIEKTPOTEXHUUECKON
CTaJu.

e C pnemsio yBenmueHus KIIJl reneparopa (0oiee MONHOTO HCIOJIb30BAHMS
MarHuTHOTO IOTOKAa) 3a30p MEXJAy CTaTopoM M POTOPOM  JeNaroT
MHHUMAaJbHBIM.

3HAUUTEJIBHO YIYUIIatOTCS.

Tpancdopmartop

TpancdopmaTop — yCTpoiCTBO, IpeJHA3HAYEHHOE 711 U3MEHEHUS 3HAaUE€HU I

HaIpPsHKEHUS U CWIIbI IEPEMEHHOTO TOKa.

e Tpanchopmarop Obu1 ckoHcTpyupoBan B 1876 r. Ilerpom HukonaeBnuem
S6nouxoBsiM (1847-1894, Poccus).

[pocTeiimmii TpaHCHOPMATOP COCTOUT U3 3aAMKHYTOTO CTAJIBLHOIO CEPACYHUKA U

JIBYX HaJeThIX Ha HEro Karylek ¢ ooMoTkamu. OJ1Ha 0OMOTKA — MepBUYHAS —

MOJIKITF0YAETCs K HCTOYHUKY NTEPEeMEHHOT0 HAIIPSDKEHUS, Apyrast — BTOPUYHAA — K

norpebuTento. Tok nepBHYHONH OOMOTKH CO3aeT B CEpPACUHUKE IEPEMEHHOE

MarHUTHOE TI0JIe, KOTOPOE IIPOHM3EIBACT BUTKH BTOPUIHON OOMOTKH M HABOJIUT B

Het O1C uHAyKUUU.

IlycTh mepBuUHast 0OMOTKA COAECPIKUT /V; BUTKOB, BTOPHUHAS U, - LZ -N;
BUTKOB H K IIEPBUYHON OOMOTKE IPHIIOKEHO IIEPEMEHHOE u, |,
Hanpsbxerne U;.

& U N

=2 =2 =2 = K| rgeK — ko> punuent Tpancdopmanumu.

& U N
e Ecm MN,>N,, TO TpaHCPOpPMATOp HA3BIBAIOT MOBBLIAKMIUM, No<XN, —

MOHUKAIOIIUM.

2. _Pemwrh 33724y 10 BapHaHTaM
B ycnoBum 3a7a4  OTCYTCTBYIOT IM(PpBEL. 3Ha4YeHUs (GU3HIECKUX
nmapaMeTpoB OTHX 3ajad HeoOXoaumo OpaTh w3 Tabmuiel 1: 1o
BEePTUKAIBHON CTpOKE yKa3aH HOMEp BapuaHTa, [0 TOPHU3OHTAJIBHON —
HOMEp 3a7ayM.

1.  3BJAC wmHAyKUMW, BO3HMKIIAS B paMKe NPU BpamleHWH €€ B OJHOPOIHOM
MarHUTHOM IMOJIe, U3MeHseTcs 1o 3akoHy &(t)=gg-Sinmt (cMm. Tabmuny 1).
Onpenenuts aMmmurynHoe 3Hauenne JDJIC, mMraoBeHnoe 3HaueHume JJ1C
npu t=0,002c, mepuos 1 9acToTy TOKa.

2. MarHuTHbI TTOTOK B paMKe, paBHOMEPHO BpaIlAIOIIEHCs B OJHOPOJAHOM
MarHUTHOM TI0jJie, u3MeHsieTcsi N0 3akoHy @=®,co0s6280t. Haiitu
3aBucuMocTs OJIC MHAYKIMM, BO3HUKAIOIMIEH B paMKe, OT BpPEMEHHO
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10.

ONpeNeNuTh aMIUIUTyAHBIE U AedcTByromue 3HaueHus OJIC, mepuon u
9acTOTy TOKA.

Onpenenuts NEHCTBYIOILEE 3HAYCHHE CHJIBI TOKA, H3MEHSIOIIErocs Io
3akony |(t)=lg-sin 54t.

OnpenenuTs 4acTOTy MEPEMEHHOIO TOKa, IUKJINYECKas 4acToTa KOTOPOro
paBHa 1107

Konnencarop €&MKOCTBIO 10“®BrmoueH B ceth NEPEMEHHOIO TOKa C
gactotoii 50I'u. Onpenennuts EMKOCTHOE COIPOTHUBICHHE KOHACHCATOPA.
Kongencarop émkocteio C BKIIOYEH B CETh HPOMBIIIICHHOTO TOKA.
Omnpenenuts EMKOCTHOE CONTPOTHBIICHHE.

Karymxka unnyktuBHocTsio 0,5 I'H BKIIIOUEHA B CETh NMEPEMEHHOIO TOKA C
gacrtoroi S0I'. OnpenenuTs HHAYKTUBHOE CONPOTUBICHUE KaTYIIKH.
Karymka MHIyKTMBHOCTBIO L BKIIOYEHa B CETh INEPEMEHHOTO OKa C
gacrtoroi S0I't. OnpenenuTs HHAYKTUBHOE CONPOTHUBICHNE KaTyIIKH.

HampsbkeHnsi epBUYHO M BTOpUYHOH 0OMOTOK TpaHchopmaTopa U; m

UzcooTBeTcTBeHHO. YHCI0 BUTKOB BTOpH4HOH 00MOTKH N,. Ompemenurs:

YHCIJIO BUTKOB NEepBUYHOM 00MOTKH N1, KoadduimenT tpanchopmanuu K u
BUA TpaHchopMmaropa (TMOBBIIIAIONINA WM MOHWXKAMOIIUHA), OTBET
MOSICHUTb.

OmnpenenuTs MOITHOCTH NEPBUYHOMN U BTOPUUIHOH 1emneit

tpanchopmaropa Py u Py, eciiu uzBecthsl: Hanpsoxenust Uy u Uy, Tok Iy

nepBUYHOM 00MOTKH. Paccunrats ko3¢ ¢unmeHT Tpanchopmarmu K u
yKa3aTb BUJ TpaHC(HopMaTopa (IOBBILAIOIINHA HIIH IIOHMKAOIIN),
OTBET NOSICHUTD.

®dopma npesocTaBjieHHs pe3ybTaTa
BeinosiHeHHbIE 3aauy B TETPaAX U NPAKTHYECKUX pador.

IIpakTHyeckas padora Nel7
«ONeKTpOMarHUTHBIE KoJTeOaHMs 1 BOJHB,popMya ToMcoHay»
Leas padoThl: H3YYHTH CBOOOIHBIC SJICKTPOMArHUTHBIE KOJIcOaHMS B
KOHTYpE, pACIIPOCTPAHCHHE BOJH, BUIBI BOJH UX OTIHYUS.
Koau4vecTBo yacoB: 2
MarepuanbHoe ofecniedeHne: HWHAWBUIYaJIbHOE 3a/laHUE, KOHCTIEKT
JICKIHA, CIIPABOYHBIC MATCPHAIIBL.
3ananue:
1. I3y4uTh OCHOBHbIE TEPMHUHDI, 3AKOHbI, ONIpeaeIeHH.
2.BbISIBUTDH OTJIMYHS KOJe€0aHUIi OT BOJIH.
3.0TBeTUTH Ha BONPOCHI.
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4. Pemintsb 3a7a4m.

Onexmpomaznumnasn 60IHA (OMB) - pacnpocTpaHeHHe
3JIEKTPOMArHUTHOTO TOJIS B IPOCTPAHCTBE C TEUCHUEM BPEMEHHU.

MakcBesuT Mokasal, 910 B Kak1oi Touke DMII BeKTOPBI HANPSHKEHHOCTH E
JNIEKTPUYECKOTO IO ¥ WHAYKOMM B  MarHuTHOTO  TOJI B3aUMHO
MEePIEeHIUKYISIPHB U JIeKaT B IUIOCKOCTH, MNEPNEHIUKYJSIPHOW HalpaBlIeHHI0 2
pacmpoCTpaHEHHsI BOJHBI, IPHYEM €CIIM PYKOATKY IPaBOrO BHHTA BpaIlaTh IO

HampapJICHUIO OT £ K B, TO NOCTYINaTeJIbHOE IBMKCHUE BUHTA YKa)XKET HallpaBJICHUE
Z

E

uull

Puc. 13

CornacHo Teopun Makcsemia £ ¥ B cuH(pa3Hbl M PacmpoCTpaHEHHE
BOJIHBI B IPOCTPAHCTBE C TEYEHHEM BPEMEHH MOXHO U300pa3uUTh:

e DOMB pacmpocTpansercs Kak B cpelax, TaK M B BakyyMme (HaJH4us
YacTHII HE TpeOyeTcs).

e Ckopocts OMB B Bakyyme BBIIIE, Ye€M B cpelle, U paBHA CKOPOCTU
cBera ¢ = 3-10% m/c.

OMB (kak u Bcskoe KosiebaHne) MepeHOCUT YHEPTHIO.

Jlwuna DMB (1) — paccrosiHue Mexay OnmkaimuMu toukamu DOMB,
KOJICOJTIOLIMMHUCS B OJIMHAKOBBIX (ha3ax.

OMB (B 3aBHCUMOCTH OT JUTHHBI BOJTHBI A) IETAT HA TUAITa30HBL:

1) mmaaEBIe A > 1000 M; 3) xopotkue 10 < 4 <100 wm;

2) cpeqane 100 < A <1000 wm; 4) ymprpakopotkue A < 10 m.

Pemuts 3agaun:

1.Pe3oHaHcC B Kosie0aTeIbHOM KOHTYpe HacTynaeT npu yactote 5,3 k1. Onpenenure
WHIYKTHBHOCTH KaTYIIIKH, €CJI eMKOCTh KOHIeHcaTopa 6 MKD.

2. KonebaTenbpHBI KOHTYpP COCTOUT U3 KATYIIKH WHIYKTHBHOCTHIO 10 M['H 1
KoHJeHcaTopa eMKocThio 1 Mk®. KonneHncarop 3apspkeH NpH MaKCHMaIbHOM HANPSHKSHUH
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200B. Omnpenenute MakCUMaJbHBIA 3aps]l KOHAEGHCATOPAa M MAKCUMAJbHYIO CHIIy TOKa B
KOHTYpe.

3. Cnia ToKa B HEMH MEHSETCS 10 3akoHy i=14sin(wt-30%). Onpenennte mokasanus
amIiepMeTpa, BKIIOYEHHOTO B IIETb.

4. KonneHncarop eMKOCTBIO 10° @ Brmouen B ceth MIEPEMEHHOI0 TOKa C 4aCTOTOH
50 I'u. Onpenenure eMKOCTHOE COIPOTUBIICHUE KOHAEHCATOPA.

OTBETHUTH HA BOIIPOCHL:

1.Korma k1104 B MooKeHuu 1: 1 2

a) KOHZIEHCATOpy COOOIIaeTCs] SHEPTHS,

0) SHepruss MarHUTHOTO MO MaKCHMajbHa,
SHEPTHs HIEKTPUIECKOTO T0JIS paBHA HYITIO; T

B) DHEPIHsl SJIEKTPUUECKOTO TOJIST YMEHBIIAeTCS;

T) DHEpPrus DJJIEKTPUUECKOTO IIOJI yBEJIUYHBACTCS,
3Hepr14$1 MAardHuTHOTO I10JIA yMeHI)IHaeTCH.

2. Ilepnon cBOOOTHBIX KOJeOaHHH B KOHTYpE C YBEIMYCHHUEM B JIEBATH pa3
€MKOCTH KOHJIEHCATOPa:

a) yBenmuunBaeTcA B 9 pa3; B) yBeMHMUMBAeTCA B 3 pasa;

0) yMeHbImaeTcs B 9 pa3;  T) yMEHbIIaeTcs B 3 pasa.

3.IlocTeneHHOE yMEHBIIEHUE AIICKTPUICCKON SHEPrHH B KOIeOaTeIbHOM
KOHTYpE CBSI3aHO C HaJIMYUEM B HEM:

a) eMKOCTH; B) MHAYKTHBHOCTH;

0) eMKOCTH M HHIYKTHBHOCTH; T) aKTUBHOTO CONPOTHUBIICHUS

5. [etlicTBUe reHepaTopa MEPEMEHHOT0 TOKa OCHOBAHO Ha:

a) CO3AaHUHM MarHUTHOTO TOJIS ABIDKYIIUMHUCS 3apsiiaMu;

0) HarpeBaHMM NPOBOAHUKA NPH MPOXOKACHUHU MO HEMY IEKTPUIECKOTO
TOKa;

B) SIBIICHUH AJIEKTPOMATrHUTHOW MHITyKIHH;

T') BOBHUKHOBEHUH JICKTPOMArHUTHOTO ITOJIS.

4. B wupeanbHOM  BIEKTPUYECKOM Kose0aTelbHOM KOHTYpPE €MKOCTb
koHAeHcatopa 2 MK®, a ammmrtyna Hanpspkenns Ha HeMm 10 B. Ompepenmre
MAaKCUMAJIbHYIO SHEPIUI0O MAarHUTHOI'O ITOJISA KaTYIIKH.

a) 100 JIx; B) 10™ JIx;

6) 20 JIx; r) 107 Jix.

5. B npeansHOM KOJI€OaTEIFHOM KOHTYpE CHJIAa TOKA H3MEHSETCS 1O 3aKoHy | =
0,1sin10% (A). Emxocts komzencatopa 10Mk®. Ompeenute HHIYKTHBHOCTD

KaTyIIKH.
a) 10° Ix; B) 10 I'm;
6) 0,1 I'n; r) 10° T
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Tema 5.1 IIpupona ceera. BosiHOBBIE cBOICTBA CBETA
IIpakTuueckast padora Nel8
Pemenue 3a7a4 ¢ ucnosab3oBanneM (GpopMyJibl TU(PPAKIMOHHONH PeIETKH

Hean padoThl: HCTIONB3YS GOPMYITy TUPPAKIHOHHON PEIISTKH HAYIUTHCS
pacCUNTHIBATE JUIMHY BOJIHBI CBETA, TAPAMETPHI PEIIETKA

KosuuecTBo yacos: 2

MarepuanbHoe ofecrniedeHHe: HHANBUIYaIbHOE 3a/JaHNAE, KOHCIEKT JICKIHH,
CIPaBOYHBIC MATCPHAIIBL.

ITopsinok BbINOJIHEHHsT PadoOThI:

1.IloBTOPHUTH siBIEHUE AUDPAKIIH

2.IToBTOpuTH hopMyITy TMPPaKIUOHHON PEIICTKH

Judpakuust cBeTa — OTKIIOHEHHE CBETOBBIX BOJIH OT MPSIMOJIMHEHHOTO
pacnpocTpaHeHHs (paccerBaHue) IIPU BCTpeUe C MPEMITCTBUEM UIH IKPAaHOM C
LIENBIO.

IIpensiTcTBHE Pucynox OO0BbsicHeHHE

1) VY3kasa menb Ha okpanme B ueHtpe oOpasyercs

1=10"-10° cm | CBETJOE MATHO Oousbllle  pa3Mmepa
S | _—— orBepctus.  Ha  kpasx — memn

-|\> 00pa3yroTcss BTOPHYHBIC BOJHBI H

JIy4du CBE€Ta pacCECUBAIOTCA. Ha OKpaHe
3a IIATHOM 4YEpPCAYIOTCA TEMHBIC U
CBETJIBIC ITOJOCHI

2) Tonkoe Kpas MPOBOJIOYKU SIBIISIFOTCS

MPETISITCTBHE KOT€PEHTHBIMH MCTOYHUKAMHU BOJIH, B
(mpoBonoYKa) pe3ynbrate MUQpaKIUKd KOTOPHIX Ha
S JKpaHe BO3HMKAaeT MHTep(epeHlHus, a
B IIEHTPE JKpaHa BOJHBI HPUXOIAT B
OJIMHAKOBOH (paze, MOITOMY «TEHB) —

— cBeTas

3) KorepenrtHsie

HCTOYHHUKH.
OmneIT IOnra } il n" Aot

I/IHTenglgepeH! W Ha DKPAHE ABJISICTCA

CICNCTBUEM TH(PaKIMU OT JBYX
i | KOTEPEHTHBIX HCTOYHHUKOB. C
-ma | JOMOIIBIO  OTIBITa W3MEPEHBI  IHHBI
(™ | BOJH, COOTBETCTBYIOIINE CBETOBBIM
bmin | JIydaM Pa3HOTO I[BETa

1802 T. 3 |||o||n||t||"’|' il
r ...un'mlh (A ,..I
n|m|||||“”“|” ‘”'".',',' ‘
i ™ “Ilunmn!

IIpensiTcTBHE PucyHok OObsicHeHHe
4) Jugpaxyuonnas pewemka -
Judpakunonna COBOKYITHOCTb OOJIBIIOTO YHCIIA Y3KUX

A pelieTKa

napaiebHbIX HIeTIeH,
PacIONIOKEHHBIX Ha MaJbIX PaBHBIX
paccrostausx  (d) apyr ot apyra.
[Ipumep: YacThIi rpebemiox,
PECHHUIIBL, IEPO.

LI




sing=— = ﬁ
d d
- opmyna

IU(PAKIIMOHHON PENIeTKH, I/1e

Ar — omnTHyeckas pa3HOCTh XOja
JIydei; @ — yroJl OTKIOHEHHUs JTydel OT
HEpICHANKYIIpa K IUIOCKOCTH
PELIETKH; Qg — MiN, @, — Max;
MakcuMyMbI k — uncno mmu BonH; K — memoe —
PasHBIX max — cBeTyas MO0J0Ca; MaKCHMYMBI
CBETOBBIX PACIIOIOKEHBI Ha PaBHBIX
U3ITyYCHUN PACCTOSIHUSX APYT OT JPYyra;

d — meproz (OCTOSIHHAST) PELICTKH —
paccTosiHHE OT Hadajla OJHOM IIesn

4-3-2-101234 JI0 Havaa cIeayromeil Mmey.
N T103BOMSIET BEIYUCTISITH JUTHHY BOIHBL:
¢ d-sin
_d-sing
7\’C'/IH k
JudpaKHOHHYIO peleTky

3-2-10 123 HCIIOJIB3YIOT JUIs onpeJeNeHus
COCTaBa CBETOBOI'O W3JIYYCHHs, T.K.
CBET, COOTBETCTBYIOIIMH  pa3HBIM
JUIMHaM BOJIH, JlaeT MaKCUMyMbI B

Pa3HBIX MECTax

3.Pemmts 3amaun:

1. Judpakimonnasi pemetka umeer 50 mrpuxoB Ha MM. [1og KakKMMHU yriiaMu
BHUIHBI Max IEpBOTO M BTOPOTO MOPSAKOB MOHOXPOMATHYECKOTO H3Iy4YEHHS C
JunHO# BosHBI 400 HM?

2. Onpexenute IIVHY BOJHBEI U JIMHUH B JU(DPAKIIMOHHOM CIIEKTPE BTOPOTO
MOpsIKa, COBMAJAIONICH C M300pa)KCHNWEM JIMHUH CIIEKTPa TPEThEro Mopsuka c
JUTHHOM BOJHBI 500 HM.

3. Ha gudpakmmonHyro pemerky c¢ mocrosHHOM 0,01 MM HampaBieHa
MOHOXpOMaTH4eckass BoJHA. [lepBblii AHGPaKIMOHHBI max MOJIy4YeH Ha SKpaHe
CMEIIEHHBIM Ha 3 CM OT MEepBOHAYANbHOTO HampaBiieHHs cBera. Ompenennre
JUIMHY BOJIHBI MOHOXPOMAaTHYECKOTO W3IY4YEHHUS, €CIH PpACCTOSTHHE MEXIy
9KpaHOM U pemreTkoi 70 cM.

4. Onpenennure ONTHYECKYIO Pa3HOCTh XoAa BoJH JuymmHON 540 Hwm, mpormreammx
yepe3 AU(PaKIMOHHYIO PEIIETKY M 00pa30BaBIIMX Max BTOPOTO MOPSAKA.

5. HMudpaknuonHas pemerka ¢ noctossHHoW 0,004 MM ocBemiaercs CBETOM C
mumHONH BoimH 687 HM. Ilog KakuM yIiaoM K pelIeTke HYXXHO IPOHM3BOIUTH
HaOJII0IeHus, YTOOBI BUIETh H300paXKeHHUE CIIEKTPa BTOPOTO TOpsiiKa?
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6. OnpenenuTe MOCTOSHHYIO NU(PAKIMOHHON PEIIETKH, €CIIU NIPU €€ OCBEICHUN
CBETOM C JUIMHOU BOJH 656 HM CIEKTP BTOPOTO MOpsiaKa BUACH MO yrioM 15.

7. Ompenenurte UIMHY BOJIHBI JUIS JIMHUM B JU(QPAKIHMOHHOM CIIEKTpE 3-TO
MOpsAKA, COBMAJArOIel ¢ JMHUEH B CHEKTpe YETBEPTHOIO MNOpsAKa ¢ UIMHOH
BOJIHBI 490 HM.

8. Kakoif HamOONbIIMI TOPSAOK CIIEKTpa MOXKHO BHIETh B IOU(PPAKIHOHHON
peuierke, umeronieit 500 wWTpuxoB Ha 1 MM NpPU OCBELIEHUU €€ CBETOM C AJIMHOU
BouTHBI 720 HM?

®opMa npeaocTaBieHHs pe3yabTaTa

BrInmosHEeHHbIE 331241 B TETPaIy AJIsl TPAKTHIECKUX PadOT.

Tema 6.1 KBantoBasi onTuka
IIpakTuyeckas pa6ora Nel9
Pemenne 3aga4 no teme «3akoHbl porodpdexrar»

Iesan padoThl: H3y4UTHh KBAaHTOBYIO TeopHio, Teoputo Makcsena, U
[Tnanka. mousTHe (HOTOHA., KBaHTa. 3aKOHBI
¢doroaddekra.

KoummuecTBo yacos: 2

MarepuanbHoe o0ecriedeHHe: WHANBUIYaIbHOE 3a/JaHAE, KOHCIIEKT

JIEKIuH, CIpaBOYHbBIE MaTEPUAIIBI.

3aganmne

1. W3yuuth puznyeckyro IpUpoay U CBOWCTBA BHYTPCHHETO M BHEIIIHETO
(hoTorddexToB, UX pazIUIHe.

2. BBISICHUTD MPAKTHYECKOE 3HAUCHUE UCIIOb30BAHUS SIBIICHUS

(doroaddexra B ObITY, IPUPOJE, HAYKE, IPOU3BOJICTBE, METULINHE, HX
BpPEIHOE U MOJIE3HOE NEUCTBUE.

3. [IpumMeHUTH ypaBHEHHE DHHINTEHHA IS BHEIIHETO GoTodddexTa mpu
peLICHNH 3a/1a4.

[opsaok BbINOIHEHHs PA0OTHI
1. IToBTOpPUTH OCHOBHEIE BONPOCHI TeMBI «BHemumii horosdderry
KBaHTOBasi ONTHKA — PA3/Iell ONTUKH, H3YYAIOIINI SIBICHUS, B KOTOPBIX
CyIIIECTBEHHBI KBAHTOBBIC CBOWCTBA CBETA M aTOMOB BEIIIECTB.

. Buewnuii porodddexr — ABICHNUE BBIXOAA

- 9JIEKTPOHOB M3 BEIIECTBA O] AEHCTBHEM CBETA.

e 3 o -
DoTOH (KBaHT) — OPIHMS CBETOBOU HEPTUH E =
h-v.
D0T03JIEKTPOH — 3JIEKTPOH, Y4aCTBYIOLIUH B
dbotorpdexre.
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o  dotoaddexr obHapyxmn [epu u wucciemoBan Aunexcanap I'puropbeBuy
CroneroB (1839-1896, Poccus).

3akoHbl BHemHero (Goroddpexta

MakcumanbHas cuia GOTOToKa — TOK HachlleHus |, — onpenenseTcs ynciom
JJIEKTPOHOB, BBIXOASAIIUX U3 MeTala B €AUHULY BPEMEHH ITPH JaHHOU
OCBELIEHHOCTH.
IepBrlii 3akoH ¢oTodddexTa: KONMNIECTBO (POTOIITEKTPOHOB, TOKUIAIOIINX
MIOBEPXHOCTh METaljIa B €AMHUILY BPEMEHH, IPSIMO MPONOPLHUOHATIBHO SHEPTHU
CBETOBOM BOJIHBIL, IIOTJIOIIAEMOM 3a 3TO BpeMs JaHHOHI IIOBEPXHOCTHIO.
Bropoii 3akon doTodddexra: MakcumanbHast KHHETHUECKAs SJHEPTHS
(hOTORIIEKTPOHOB HE 3aBHCUT OT HHTEHCUBHOCTH CBETa, IPSIMO MPONOPIMOHANIbHA
4acTOTE U3IIyYEHHs U 3aBUCHT OT MaTepHaia JIEKTPOAa.
Kpacnas rpanuna gorodddexra (Vi) — HanMmeHblas yactora SMB,
BEI3BIBatONIeH (oTo3(deKT.
Tpertuii 3axoH ¢poTo3rddexra: kpacHas rpanuma Gorodpdexra ompenenseTcs
TOJIBKO MaTEPUAJIOM JJIEKTPOAA U COCTOSTHUEM €T0 MMOBEPXHOCTH.

mv2 | — ypaBHenue Jiinmreiina 1us poroddpdexra.

hv = +—
V A}LIX 2

h=6,63-10"" ak-c;m=9,1-10"*" kr; C=3-10° m/d

2. Pemmrs 3agaun
B ycnoBuu HEKOTOPBIX 3a/1a4 OTCYTCTBYIOT HUGPHL. 3HAYCHUS (PHU3UUCCKUX

napaMeTPOB ITHX 3a/1a4 He0OX0AUMO OpaTh U3 TabJHIIbI 1: o
BEPTHKAJIBHOM CTPOKE yKa3aH HOMEpP BapUaHTa, 110 TOPU30HTAIbHON —
HOMEp 3a7ayM.

1. DnexTpomMarHWTHOE HM3JIy4YeHHE HMeeT 4acToTy . Vv . KakoBa sHeprus
kBaHTOB E?

2. KBaHTBI 3J€KTPOMAarHUTHOTO M3Iy4eHUs uMeroT sHepruio E. Ompenenuts
YaCTOTY WX KOJieOaHUl V.

3. Tlpu kakoii MHUHMMAIBHOW YaCTOTE HW3IYYCHUS Vi, NATAIONIMA Ha
MTOBEPXHOCTh 3aKHCH MeIH, HadHeTcs: (POoToddeKT, ecau padoTa paBHA
M3 3TOTO BellecTBa BeIxoda A,,,=8,24- 10%° Jx?

4. Ha moBepXHOCTb LIe3Us MaJacT U3IIydeHHEe ¢ YacTOTOH v. Beuteraronue B
pesynbrare (oTodddeKTa 3IEKTPOHBl MMEIOT KHHETHYECKYI0 IHEPTHIO
W, =2,8- 101 Jx. KakoBa pabota BeIxona Ay,y?

5. WMsmyuenme ¢ wdactoTod KonebaHWs V BBI3BIBACT (GoTodhdeKT Ha
MOBEPXHOCTU BemlecTBa. Kakyl0 KHHETUUECKYH0 HSHEPIUI0 IOJIy4YaroT
AJIEKTPOHBI, €CITH PadOTa BHIXOAA COCTABIISET 2 107 Jx?

6. Kakyro yacrory KoneOaHHH V MMeET M3JIyYeHHE, €ClIM BbIOMBaeMble MM
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10.

11.

AJIEKTPOHBI UMEIOT SHEPTHI0 Ey, a paboTa BeIXOAa A, =0,5 107 Jx.
Kakosa 3neprus ¢otonoB E, Be3siBaronmx 31ot poroddhdhext?

Ilpy kakoil MHHUMAJIBLHON YACTOTE W3NYYECHHS Vpin, NaJalOUUid Ha
MMOBEPXHOCTh 3aKUCH MeIu, HauHeTcs (PoTodddekT, ecmu padbora paBHA
W3 3TOTO BEIIECTBA BbIX0OJa A, ,=8,24+ 107 JIx?

Pabota BbIX0/1a BJIEKTPOHOB C MOBEPXHOCTH Le3usi cocramisieT 1,9-10
k. Kakyro dwacTtoTy KOmeO0aHHWH Vpj, MODKHO WMETh H3IIydeHHE,
crocoOHOe BeI3BaTh (0T03(h(HEKT Ha MOBEPXHOCTH 3TOTO BEIeCTBA?
Pabora BBIXOJa 3JIEKTPOHOB W3 Oapws ABMX:LS-IO'19 k. Tpu xakoii
JUITMHE BOJHBI Apj, HauHercss (GoTod(pdeKkT Ha MOBEPXHOCTH 3TOrO
MuHepana?

Kakyio KnHETHYEeCKyI0 SHEPTHI0 OYAyT MMETh JICKTPOHEI, BEIONBaEMBIE
U3 HATPUS KBAaHTAMH 3€JICHOTO CBETa (A, =500 HM), eciii paboTa BBIXO/a
AJIEKTPOHOB U3 HATPHSI COCTABIIACT

3,36:10™ JIx?

-19

M

3K .
CKOpOCTB CBE€Ta B BOJAC 1)) :225 10 — , a IJIMHa CB€TOBOM BOJIHBI 7\. KaKOBa

y
sHeprust GOTOHOB cBeTa?
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Tabuumna 1

1 2 4 5 6 11

v, T E, JIx v, T v, ' Eqw, J0K | A, HM
1 1-10™ 6,1-10% 1-10% 1-10™ 1,1-107 100
2 2-10" 6,210 2-10% 2-10% 2,2:107 200
3 3-10% 6,310 3-10% 3-10% 33107 300
4 4-10" 6,410 4-10" 4-10" 44-10"° 400
5 5-10% 6,510 5-10 5-10% 55107 500
6 6-10* 6,610 6-10™ 6-10™ 6,610 600
7 7-10% 6,7-10% 7-10% 7-10% 7,710 700
8 8-10™ 6,810 810 810 8,810 800
9 9-10* 6,910 9-10™ 9-10™ 9,9-10™ 900
10 | 10-10* 7,010 10-10* 10-10* 10107 990

(I)opMa npeaocraBjaeHus pedyJjibTaTra
BrinonHeHHbIE 3a7a4yd B TETpaau JJId NPAKTUICCKUX pa60T.

Tema 1.1 KunemaTnka
JlabopaTopHasi padora Ne 1
«Omnpenenenne NJIOTHOCTH BeLECTBA

Heab paGoThi: SKCHEPUMEHTAIBLHOE OMPEIES/ICHUE MIOTHOCTH KHUIKOCTH
U TBEPJIOTO Tela.

KosnuecTBo yacos: 2

MarepuajbHoe o0ecrnedeHHe:BECH C pa3HOBecaMu; JIMHEHKa MaciTaOHas;
LITAaHTCHLUPKYJb, MEH3YpKa; BEIIECTBO, IUIOTHOCTh KOTOPOTO HY)XHO
OTIPEICITHTh.

3ananue

ONpeZieJIuTe Maccy M OO0BEM HCCIelyeMOro BellecTBa. Bwrumciure
IUIOTHOCTb BEIECTBA.

KpaTkue TeopeTuuecKkue CBeJIeHHSs:

[TIOTHOCTBIO BEIECTB HA3BIBACTCSl OTHOIICHHWE MACChl BEIIECTBA K €ro
00beMy. OU3NYECKUI CMBICI: INIOTHOCTh MOKA3bIBAET, YEMY PaBHa Macca OJHOTO
KyOMuecKoro MeTpa BeliecTna/

p = m/V rae

p — IWIOTHOCTH (KT/M°);

m — macca Tena (Kr);

V — 00BeM Tena (M°)
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Ilopsinox BeINOJHEHHS PAGOTHI
1. Jlnst onpeniesieHyst MIIOTHOCTH TBEPAOTO TeJla BEIYUCIUTE ero 00beM.

2.00BeM MpMOYTOJBHOTO Mapajuiesenune1a BBIYUCIuTe Ho Gopmysie:
V=a-b-h,
rae a — JurHa, M; b — mmpuna, M; h — BeIicoTa, M.
ﬂd 2
OObeM nnIMHApa BBIYUCIUTE 110 hopmyrie: \/ == .h,
4
h — BeIcoTa IMUTHHIPa, M; d — €r0 AUaMeTp, M.

Ecimm TBepmoe Teno  mMeeT HempaBWIBHYIO (opMy, TO ero o0beM
OIIpE/ICIUTE € MOMOIIBIO MEH3YPKH, B KOTOPYIO OH MOXKET OBITH IOTPYIKEH.

2. Ha Becax, mpex/ie ypaBHOBEILICHHBIX, OIPEICIIUTE MACCY TEa.
3. Tlo dpopmyne p=m/V BEIYHCIUTE IUIOTHOCTH TBEPIOTO Tea.
4. Pe3ynbTaThl U3MEPEHUH 3aHECUTE B TAOIHILy U CACTANTE BBIYHCICHHS.

>
ol = m = = - o
/M < I = &
= | = . o N < | 5 | OrHOocuTeEnbHAS
3 = < = E° < ; >
= | & g S 5 | & ~| &| &| nmorpemmnocts
3 SIESIET| 28 %] B E
|
PT —Pn
5="1_"T 100%
PT

OnbITHOE onpeaejJeHue rmiIOTHOCTHU BOAbI

1. Jlns onpeenieHus: IIOTHOCTH BOJIbI HEOOXOAMMO: HAUTH MAacCCy Taphbl, B
KOTOPYIO HY>KHO IIOMECTUTh BOAY M ONPEICIUTh MAcCy BOJbI O€3 Taphl.
2. Onpeaenute 1EHY AENEHUS MEH3YPKH M HaiauTe 00beM B3BEHICHHOM

KUAKOCTHU (BOJIBI).
3. Pe3ynbTarhl ombITa 3aHECUTE B TAOJMHUILy W BBIYHMCICHUS MIPOU3BEINTE B

cucreme CHU.
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KoHTpoJIbHBIE BOIPOCHI

1. W3 mByx pasHBIX META/UIOB H3TOTOBJICHBI OJHHAKOBBIC IO pa3Mepam
KyOuky. B3BemmBaHme MoOKasano, 4TO Macca OJHOTO KyOHMKa Ooibime
maccel Ipyroro B 3,3 pasza. OguHakoBa JM IUIOTHOCTh Mertamna? Ecnu
HET, TO BO CKOJIBKO pa3 OTIMYAIOTCS TNIOTHOCTHU?

2. Tpu Jeranu — MejHasi, KeJe3Has ¥ allOMUHUEBas — UMEIOT OJIMHAKOBBIE
00béMBI. Kakast netanp nmeeT HaUOOJBUIYIO MACCy, KaKasi HAMMEHBIYI0?
IIycToT B meTansx HeT.

3. Kycok meramia o6séMoM 250 cM® mMeer Maccy 1750 r. yto 310 32
MeTa?

4. Ha vamky ypaBHOBCIICHHBIX BECOB MOCTABJICHBI OJIMHAKOBBIC CTAKaHBI.
Ilocne TOrO, Kak B OAMH CTakaH HAJWJIM MOJIOKO, a B IPYrod —
HOZICOIHEYHOE MAacjo, PaBHOBECHE BECOB He HapymmiIock. O0bEM Kakoii
U3 XKUJKOCTEH OobIie?

®opMa npeaocTaBIeHUs pe3yabTaTa
3anonHUTH TabJIMIy U 3aIIMCaTh BBIBOJ IO paboTe.

Tema 1.33akoHbICOXpaHEHUSIBMeXaHUKe
JlaGopaTopHuas padora Ne2
«H3y4yeHne 3aK0HA COXPAHEHHS] MEXaHNUYeCKOH JHEPTUM»

Lens padoThl: CPAaBHUTH JIBE BEIHMYUHBI—YMEHBIIICHHE MOTCHIUAILHONW SHEPTHA
MPUKPEIUICHHOTO K TPYKHHE Tella TMpH €ero TMajJeHHH ¥  yBEIHYCHHE
MTOTEHIMATBHON SHEPTHH PACTIHYTON TPY>KUHBIL.

KosnuecrBo yacoB: 2
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MarepuanabHoe obecnieyeHue 1) AMHAMOMETP, KECTKOCTb MPY>KUHBI KOTOPOTO
pasna 40 H/m; 2) nuneiika
n3MepHrTensHas; 3) rpy3 w3 Habopa Mo MexaHuke; macca rpys3a pasaa (0,100
+0,002) xr.
Marepwuanst: 1) ¢puxcartop;
2) mraTuB ¢ My()TOH U JIAIIKOM.
3aganune
1. Hcnonp30BaTh 3aKOH COXPAaHEHHUS TOJTHON MEXaHUIECKOW YHEPTHH.
2. Ha npakTuke 10Ka3aTh CIPaBEINBOCTH 3aKOHA.
IHopsaok BeINOJIHEHHs Pa0OTHI

Jns paboTBl HCHONB3yeTCs YCTAaHOBKA, NOKa3aHHas Ha pucyHke 180. Ona
MIPEACTaBIsIET cCOOOW YKpEIUICHHBIH Ha IITaTUBE JUHAMOMETp ¢ (ukcaropom 1.

Pue 100

o
[ Asdskinssisnisisar]
IIpyxuHa nuHAMOMeETpa 3aKaHYMBAETCS IPOBOJOYHBIM CTEPKHEM C KPIOUKOM.
®ukcarop (B yBeIHMYSHHOM Maciitabe OH MOoKa3aH OTJAEIbHO — IOMe4eH Huppoii
2) — oTo Jerkas IIacTHHKAa u3 mpoOku (pasmepamu 5 X 7 X 1,5 mm),
IIpope3aHHast HOKOM JI0 ee IIeHTpa. Ee HacaXuBaroT Ha MPOBOJIOYHBIN CTEP)KEHBb
JuHamomerpa. dukcarop J0JKEH MepeMeIaThesl BOJIb CTEPXKHS ¢ HeOOJIbIINM
TpEeHHEM, HO TPEHHUE BCE JKe JIOJDKHO OBITh J10CTATOUHBIM, 4TOOBI (huKcaTop cam 1o
cebe He majzan BHU3. B 3TOM HyXHO yOemnTbes mepen HadaiaoMm pabotel. s
3TOro (PMKCATOP YCTAHABIMBAIOT Y HIDKHErO Kpas IIKalbl Ha OrpaHWYHUTEIIHHOU
ckobe. 3aTeM pacTATUBalOT U OTITYCKAIOT.
®dukcaTop BMECTE C IPOBOJIOYHBIM CTEPIKHEM JOJDKEH MOAHATHCS BBEPX, OTMEUas
9TUM MAaKCHMalbHOE YJIIMHEHHE MNPYKUHBI, PABHOE PACCTOSHHIO OT yHopa J0
¢ukcaropa.
Ecnu mogHATh Tpy3, BUCAIINN HA KPIOUKE JHHAMOMETpA, TaK, YTOOBI MPYKUHA HE
ObUTa pacTAHyTa, TO MOTEHIIHATBHASI SHEPTHS TPy3a M0 OTHOIIEHHIO, HAIPpUMeEp, K
moBepxHOCTH cTojia paBHa mgH. IIpu magenun rpysa (omyckaHue Ha pacCTOSHUE
X = h) noTeHnManbHas SHEPIUs IPy3a yMEHBLINTCS Ha
.E | == m g.h,

a DHEprus Mpy>KUHbI IpU €€ )Ie(i)OpMaHI/II/I YBEJIMYMBACTCA HA
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IMopsinok BeImONHEHNST paOOTHI
1. I'py3 n3 Habopa 10 MEXaHUKE MPOYHO YKPETIUTE Ha KPIOUKE THHAMOMETPA.
2. IlogaUMHUTE PYKOH Ipy3, pasrpyxas OPYXHHY, H yCTAHOBHUTE (PUKCATOp BHHU3Y y
CKOOBI.
3. Ornycture 1py3. [lamas, rpy3 pactsaaer npyxuHy. CHUMHTE Tpy3 M IO
MOJIOKEHHIO  (pUKCAaTOpa M3MEphTe JIMHEHKOH MaKCHMallbHOE YIUIMHEHHE X
MIPY>KHHBL.
4. IToBTOpPUTE OMBIT IATH Pas.
5. Iloncuuraiite

E\, =mgh.,
u
kg
Ezep=—5"

7. CpaBHUTE OTHOLLEHUE

E I('E

Eoep
C eMHUIICH U c/enaliTe BBIBOJ O MOTPEIIHOCTH, C KOTOPOH ObLIT MPOBEPEH 3aKOH
COXpaHEHHs YHEPTHU.
3aKOH COXpaHEHHs] MEXaHM4YEeCKOW HHeprud. llonHas MexaHW4YecKas JHEprHs
3aMKHYTON CHCTEMbI TeJl, B3AUMOJICHCTBYIONINX CUJIAMH TATOTEHHUS WM CHJIAMH
YIPYrOCTH, OCTACTCSI HEM3MEHHOM TP TFOOBIX JBHXCHUSAX TET CUCTEMBI

! |h

E|.| +E, =E|-:+ E.,-: 2 O g

PaccmoTtpum Takoe Teno (B HaleM cirydae pbraar). Ha Hero neicTBYIOT JIBE CHIIBL:
BEC TIpYy30B ]E| u cuia [F| (ynpyroctd Npy>KMHBI JAWHAMOMETpa), YTOOBI pblyar
HaXOJMJICS B PAaBHOBECHMHM M MOMEHTBI 3THX CHJI JIOJDKHBI OBITH PaBHBI IO MOJYIIIO
Meny co0oil. AGOCONIOTHBIE 3HAYEHHWS MOMEHTOB cuil |F|u E oTIpeIeNIuM
COOTBETCTBEHHO:
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Ml = P]F]_.. M;=F.|'l:.

PaccMoTpuM Tpy3, NPUKPEIUICHHBIH K YHNPYrod NpYXHHE TakkUM 00pa3oM, Kak
MOKa3aHO Ha pUCYHKe. BHawane ynep)kuBaeM Telo B MOJOXKEHHWHU 1, MpyKUHA HE
HAaTSHyTa W CWIa YNPYrOCTH, NEHCTBYIOmas Ha TEIO paBHA HYJIO. 3aTeM
OTITyCKaeM TEJIO M OHO MaJaeT MOA JCHCTBHEM CHIIBI TSDKECTH IO HOJIOKECHHUS 2, B
KOTOPOM CHJIa TSDKECTH MOJHOCTHIO KOMIIEHCHPYETCS CHIION YIPYrOCTH IPYKHUHBI
TIpH yJUTMHEHHUH ee Ha h (Teo MOKOUTCS B STOT MOMEHT BPEMEHH).
PaccMoTpyuM M3MEHEHHE MOTEHIMAIBHOM 3HEPTHH CHUCTEMBI NIPH ITIEPEX0ne Tena
u3 nostoxkeHus 1 B nonoxenue 2. [Ipu nepexoae u3 nojgoxenus 1 B nonoxxeHue 2
MOTEHLMAJIbHAS DHEPTHs TeJla yMEHbIIAETCs Ha BEIMUMHY mgh, a moTeHnuansHas
SHEPrus NPYKUHBI BO3PACTAET Ha BEINUUHY

kh?

2

Ienbto paboThI sABISETCS CpaBHEHHME 3THX ABYX BelUYMH. CpencTBa M3MEpPEHUS:
JMHAMOMETp C M3BECTHOM 3apaHee JKeCTKOCThIO mpykuHbl 40 H/M, nmunelika, rpy3
n3 Habopa 1Mo MeXaHUKe.
BoinoJsiHeHue padorsl:

(Ne " :
OIIE h=x 00 M hup:xﬁa, Nl Ejgp. M hg,;[_“ HES ]]:'-f:"
Ta
1 0,054
2 0,052
3 0,048 0,051 0,050 0,052 0,96
4 0,050
5 0,052
Brruncnenus:
X; + X, X5+ X, + X
hg,, = x5, = - =
5
QO34 M+-0032M4+0048 M+ 00353 +0052 M =
= z =0.051wm
E)y = mgh,, = 0.1 kr - 9.81 M/c” 0,051 M= 0.050 Jox
Rix )* . - x

By =—p = 0HIWOONNE _ g 057 g

2

~

O1eHnM HOTPEIHOCTH:
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Eg =& +Eg, = 2e

X

Ax Am 0.0005M 0,002 xr
+ =3 +

4 - =0.,05(5%)
m 0,051 M 0.1 xr

&R =3
B,

E, E 2 . .
At =10,05=0,96-005=0,05

OTHoIICHUE IIOTCHIIMAJIBHBIX BHGPFI/Iﬁ 3alMIIeM Kak:

L 0.96+005,
E_

OTKyZJa BUIHO, YTO IIOJIy4YCHHOE OTKIOHEHUE OT CAMHHULBI JICKUT B IpEAesax
MIOTPEIIHOCTH U3MEPEHUI.

®dopma npeaocTaBJIeHUs pe3yabTaTa
3anoyHUTh TaONHIYy M 3aUcaTh BHIBOJ IT0 padoTe.

KoHTpo/bHbIe BONIPOCHI
1. Kakwe moTepw HEprHM HE YYHTHIBAIOTCS IPH BHINOIHEHUHW JaHHOU
paboTer?
2. Kak o0OBSICHUTb, YTO MpPU pacyeTe MOMYJs CKOPOCTH Inapa ObLIH
HCIIOJIb30BaHbl YpaBHEHUE PABHOMEPHOTO NBIDKECHUS | = vt U ypaBHEHHe

2
H= &
PaBHOYCKOPEHHOTO JABHKEHHUS 2,
3. Ilpm Kakmx YCIIOBHSIX NPUMEHHM 3aKOH COXPAaHEHUS MEXaHWYeCKOH
SHeprumn?
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Tema 2.1 OCHOBBI MOJIEKYJIIPHO- KHHETHYECKOIH TeopuH

JlaGopaTopHnasi pa6ora Ne3

IIpoBepka razoBbix 3aK0oHOB: 3akoHa Boias-Mapnorra
Iesn padoThI: 3KCcIIepUMEHTaIbHAS IPOBEpKa 3akoHa boitnsa-Mapuorra.

KoauyecTBo yacoB. 2

MatepuanpbHoe ofecrmedeHue: ITUTHHIP C NPOOKOH, BoIa, TpyOKa co
IIKAJION, TNHEWKa, 6apomeTp.

3aganune
1.IToBTOpUTH OOBETMHEHHBIN Ta30BBIN 3aKOH.

2.ITpoBepuTh Ha TpaKTHKE coOMrOAeHNe 3akoHa boiusi-MapuorTa.

ITopsinok BeINOTHEHHST PA0OTHI
3axoH boing-MapuotTa 11 H30Te€pMUYECKOT0

—

npouecca (T= const, v=const) siBJsieTcst YaCTHBIM PV, BV,

ciry4aeM 00beTMHEHHOTO T'a30BOr0 3aKOHA: T T
1 2

T. €. IaBIICHUE Ta3a 00paTHO MPOMOPIHOHAIBHO €ro 00beMYy.

DTy 3aBUCUMOCTH MOXKHO MTPOBEPUTH OIBITHBIM ITyTEM:
| crmoco0:

— “IAh

CoOpath yCTaHOBKY 10 PUCYHKY 1.

Onpenenutb 06beM Taza (Vl) B TpyOKe, IPUHSB TUIOMIA/b €€ CeUeHUs

o 2
paBHO# 1 cm™ .

3. TIlo Gapomerpy omnpenenuts BenmunHy atmocdeproro nasnenns ( P,).

4. OHYCTI/ITL pr6Ky OTKPBLITBIM KOHIIOM B BOAY U OIIPEACINTH HOBBIM

o6nem Bozayxa B TpyoOke (V, ).
2 F)BH = Pamw + Pgad.cm.
BOJHOTO cTONI0a, [/a;
P@od.cm. = p ' g ’ Ah
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Ke

M
p =1000 —; mrorsocts Bomer; g = 9,8— — ycxopenue coGoanOro
C

HaICHUSL;
Ah — BrIcOTa cTONOA )HAKOCTH (CM.pHC.1)

4.

o u

HpI/IHSIB BTOpOﬁ pe3yabTaTt Pgﬂ 3a UICTUHHOC 3HAUYCHUC NaBJICHUS,

BBIYUCITUTE a6COMOTHYIO (A) M OTHOCHTENBHYIO (&)

MOTPELIHOCTH:
PesynbraThl n3MepeHni U BBIYUCIICHUH 3aHeCTH B Tabiuiy 1.

Caenatb BBIBOA IO padore.
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(DopMa npeaocraBJdCHUs pe3yjabTara

Tabmmua 1.
Hasnenue | O0beM Jasnenue | [laBneHue Bricora Abcomor | OTHOCHTENB
O0bem cronba | JlaBneHue Hast Hast
JKUJKOCTH MOTPEIIHOCT
v, I P.,1la , b p Ahﬂ P, [1a |morpemmoc p N
V,, m » [a e 1la M .
A lla -, Ila




=

P ow

oo

KoHTpo1bHBIE BONIPOCHI
1 BapuaHT

KakoBbI OCHOBHBIE TTOJIOKEHUS] MOJICKYIAPHO-KNHETHIECKON TEOpHH?
UTro mnpoucXoOUT ¢ KUHETHMYECKOM SHEpruedl MOJIEKyJ BeELlecTBa IpU
MOHMKEHUU TeMIepaTypbl?
ITouemy 3akiroueHHBIH B COCYA I'a3 JaBUT Ha CTEHKHU cocyaa?
KakoBa 3aBUCHMOCTh IUIOTHOCTHM Tra3a OT [aBJIEHUS MpPU TOCTOSHHOU
Temneparype?
Kaxkoii ra3z Ha3bsiBaeTCs ueaabHbIM?
Kaxomy 3akoHy noguuHsEeTCS N30TEPMUYECKUI TpoLiece B rase?

B muIMHApe TU3eNs BO3MAYX CHKHAMAETCs OT 08-10°ma mo 20-10°Ta.
O0bem mpu 3ToM ymenblaercs ot 10,5 no 3n. Hauanbnas temneparypa 37

0
C . OnpesienuTh KOHEUHYIO TEMIIEPATypY.

IIpu Temneparype 20 °c JIaBJICHUE BO3[yXa B OAJIOHE paBHO 10* Ia. [Ipu
KaKoif TeMneparype naBieaue B HeM Oyzaet 0,46MI1a?

2 BapMaHT

ok wNE

B 1em cocront OpoyHOBCKOE IBHKECHUE?

Kakue napameTpsl XapakTepHu3yIOT COCTOSIHHE ra3a?

UeMm o0BsIcHACTCS MaBiieHHe ra3a? EAMHULBI ero n3MepeHus.

IToyemy naBieHue raza Npyu U30TEPMUYECKOM C3KAaTUU BO3PAcTacT?

Kakoii ra3 Ha3sIiBaeTcs uaeanbHbIM?

MoXHO 11 U3 ypaBHEHHs COCTOSHUSI TIa3a IOJIY4YUTh 3aKOH boils-
Mapuorra?

5
B Gasone eMKOCThI0 80 IMTPOB HaXoWTCs Ta3 moj aasnennem 3,9 -10
[Ma. Kakoii oObeM 3aliMeT ra3 npu HOPMaJbHOM aTMOC(EPHOM JaBICHUH
0,IMITIA. IIporecc H30TEPMUUYECKHH.

IIpu Temneparype 10°C JIaBJICHUE BO3/yXa B OalJlOHE PaBHO 10* Ia.
[pu kakoit Temneparype naBineHue B Hem Oyznet 0,26MI1a?



Tema 2.3CBoiicTBa NapoB, JKUAKOCTel U TBEPABIX TeJ
JladopaTopHasi paGora Ned

HaoJu1oneHne pocra KpucTaajioB U3 pacTeopa.

]_leJIb paﬁOTBl: HaGJ’IIOI[eHI/Ie 3a MpOLECCOM pOCTa KPUCTAJJIOB U3 paCTBOpa B

na6opaT0pH},1x YCJIOBUAX, CPAaBHCHHC CKOPOCTH pPOCTa KpHUCTAIIa B PAa3JIMYHBIX
HampaBJICHUAX

COJIb.

el NS s

KoanuecTBo uacos: 1
MaTepI/Ia.m,Hoe o0ecmeyenmne: CTakKaH, BOJa, KacCTproJid, KapaHaall, HHTb,

3amanue

HayuuTbcst rOTOBUTH HACBIILIEHHBIN PACTBOP COJIH.

[TponabmroaTh 3a MPOIECCOM KPHCTAIUTU3AINH.

OmnpenenuTs yclIoBHUS, IIPU KOTOPBIX MPOUCXOANUT POCT KPUCTAIIIOB.
I'paduueckn  n300pasuTh KpPHUCTaJIBl, TIOSBUBIIMECS B Ipolecce
KpucTtajliin3daiguu, CpaBHUTb UX.

HOpﬂ)lOK BBIIIOJIHCHU A paﬁOTbI

1.

©oOoNoO A~ WDN

B3ste 2 yacti BoAbl M 1 YacTh COJIM, PacTBOp TIIATEIbHO IepeMeliaTh B
KacTpIoJle.

Harpers pactBop.

Iepenuts pacTBOp B CTaKaH.

[TpuBs3aThk K KapaHJaNly HATh, 9YTOOBI OHA OIYCTUJIACH B PACTBOP.
[MonoXXuTh KapaHIam cBEpXy CTaKaHa.

OcraBuTh cTakaH Ha HECKOJIBKO JHEH.

[ocMoTpeTh, uTo 00pa30BaIoch Ha HUTH (M300pa3uTh rpaduaeckul.
OueHuTh pasmepsl 1 GOpPMY KPHUCTAILIOB.

Pesynbratel HaOmromeHW#, 3aHecTH B Tabmuiry 1, cobmiomas MOpSIOK
JICHCTBUS U aHAIU3UPYS PE3yJIbTar.

10. Cnenath BBIBOJ 1O padoTe.

1.
2.
3.

(I)opMa NnpeaocTaBJICHUs pe3yjabTaTa

Ta6auna 1.

Ne JHeiictBue Pesynbrat neiictus
n/n

KoHTpoabHBIE BONPOCHI
Uro Takoe kpucTami?
Yro Takoe aHU30TPOIHS KPUCTAIIIOB?
CpaBHHUTE CKOPOCTH POCTa KPUCTAILIA B TOPU3OHTAIBHOM U

BEPTUKAJIHHOM HalpaBJICHUAX. Pa3nngarorcs v oHU?
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4.

Kak HazpIBaeTcs sBIEHUE 3aBHCUMOCTH (PU3MUYECKIX CBOMCTB KpUCTaJIa

OT HaIpaBJICHUs?

© N U

Urto Takoe arperaTHble COCTOSIHUS BEUIECTBa U ero (aspl?
KaxoBbI xapakTepHBIE CBOHCTBA ra3000pa3Hoii (a3l BemecTa?
KakoBbl XxapakTepHble CBOMCTBA XXUAKOH (ha3bl BemecTBa?
KakoBbl XxapakTepHble cBOMCTBa TBEPIOH (a3bl BeriecTa?
[Touemy TBEpOE TENO TPYAHEE CXKATH, YEM KUIKOCTH?
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Tema 2.3 CBoiicTBa NapoB, KUAKOCTEH M TBEPABIX T
JladopaTopHasi pa6ota Ne5

H3mepenne BIaKHOCTH BO3/IyXa
Leab padoTsI: ONBITHOE ONpe/eIeHUe a0COTIOTHONH M OTHOCHTEIILHOM
BIIAYKHOCTH BO3/yXa.

Kosmm4ecTBo yacos: 2
MarepuanbHoe odecriedyeHne: IICUXPOMETpP, TMIpoMeTp, Tabmuua «JlaBieHne
HACBILIEHHBIX TaPOB BOJIBI IPU Pa3JIMUHBIX TEMIIEPATypax»

Buumanue! Ilpu BbImoaHEHHMH PadOTHI ¢ 0C000if OCTOPOKHOCTHIO
ob0pamaiitecs ¢ Tepmomerpamu. He qomyckaiiTe nageHus repmometpa!

3amanue

1. CaMocCTOATEIhHO ONMPEACTUTh OTHOCUTEIHFHYIO BIaKHOCTh BO3TyXa

0 TICUXPOMETPUYECKON TabuILe.
2. OmpenenuTh TOUKY POCHL.
3. Hayuutbcs mnonb3oBaThes Tabmuiei  «JlaBlieHHE HACBIICHHBIX
MapoB BOALI IIPH PA3IMYHEBIX TEMIIEPATypaxX»
ITopsiiok BBINOJTHEHHST Pa0OTHI

1. OnpeneneHre OTHOCUTETHHON BIAKHOCTH BO3/1yXa ICUXPOMETPOM.
IIcuxpoMeTp COCTOUT U3 CYXOI'0 U BIaKHOTO TEPMOMETPOB.
PaccmoTpure mncuxXpoMeTp W ONpPENENUTE TAE CYXOH U BIAXKHBIH
TEPMOMETPBHL.
a) I3MEPHTH TIOKA3aHUs CYXOT'0 U BIAYKHOTO TEPMOMETPOB:
0) HCIIONB3YS MCUXPOMETPHUECKYIO TaOJHITy, ONMPEISIUTh OTHOCHTEIEHYTO
BJIQXKHOCTh BO3AYyXa. BHUMATENbHO MOCMOTPUTE HA MCUXPOMETPUUYECKYIO
Tabnuily. B mepBoM BepTHKAIBLHOM CTOJIOIE HAWIWTE TMOKAa3aHUs BaIlero
CyXOro TEpMOMETpa, B NEPBOH TOPHU3OHTAILHOM CTPOKE HalAuTe Bally
Pa3HOCTH MOKa3aHUH CyXOro M BIIAXHOTO TepMOMeTpoB. To uncio, KoTopoe
HaXOJIUTCS Ha MEepeceueHHH CToj0LIa M CTPOKH U SBJISIETCA 3HAYEHHUEM
BIAKHOCTH BO3AyXa.
PesynbraTel m3MepeHns 3aHECTH B TaONHUITy | U clienaTh BRIBOJ IO paboTe.
2.0mnpenencHre OTHOCHUTEIHHON BIIAYKHOCTH BO3IyXa KOHICHCAIIHOHHBIM
TUTPOMETPOM.
KonpeHcanuoHHbI rurpomerpa — 3TO pe3epByap ¢ OTHOJIMPOBAHHOU
BHEIIIHEH MOBEPXHOCTBIO.
a) HAJUTH B pe3epByap HEMHOTO BOJBI M OXJIAXKJATh ¢€ KyCOYKaMH JIbJIA.
Ilpu pocTHXXEHUM TOYKM POChI HA BHEIIHEW CTEHKE pe3epByapa
HAauMHAETCS KOHJCHCAIMS Iapa, COJAEpKaIlerocss B BO3Iyxe (CTeHKa
3amoTteBaeTr).  OmpenenuTe  COOTBETCTBYIONIYIO ~ 3TOMY  MOMEHTY
TEeMIIeparTypy.

92



0) 3Has TOYKY POCHI M WCIOJNB3YyS TaOIUIly «3aBUCUMOCTH JaBIICHUS U
TUTOTHOCTH HACBIIICHHOTO BOJSHOTO Tapa OT TeMIIEPAaTyphI», ONPEICIIUTE
OTHOCHTENIbHYIO U a0COTIOTHYIO BIAXKHOCTH BO3/yXa.
PesynbraTel n3MepeHuii 1 BEIYUCICHUH 3alAIIATE B TaOIUIy 2 U cAeaiTe
BBIBOJI ITO pabore.
®opma npegocTaBeHUs pe3yabTaTa
1) OmnpenerneHre OTHOCUTEIBHOM BIAXXKHOCTH BO3IyXa MICHXPOMETPOM.

Tabiuua 1.
Temneparypa Temmneparypa PasHocTh OrHOcHUTEIbHAS
CyXOro BJIAKHOTO MOKa3aHul BJIAXKHOCTH

0 0 0
tepmomerpa, C | tepmometpa, C | tepmomerpoB, C | Bo3ayxa, %

Craenatb BBIBO/I 11O pa60Te.
2) Onpez[eneHI/Ie OTHOCHUTEIIFHOM BJIA)KHOCTH BO31yXa KOHACHCAIIMOHHBIM

THTPOMETPOM.
Tabmuma 2.
Temnepar | Tou | Haenenme | Ilapmman | OtHocuren | [ImotHOCT | AbComo
ypa Ka HACBIIIEH | BHOE bHas b THas
OKpYyXkar | poc | HOTO JIABJICHUE | BJIAQXHOCTb | HACBIIIEH | BIA)KHOC
IEro BL, napa, [Ia | BogsgHOrO | BO3dYyXa, HOTO Tb
BO31yXa, C mapa, [la | % napa, BO31yXa
0
C 2
3
M

CraenaTh BEIBOJ IO paboTe.

KoHTpoJsbHbIe BOpockl

1. Kak mno BHeUIHEMY BUJy OTIMYHUTh B OaHe TPyObl C XOJIOMHOM M ropsdei
BOJION?

2. UYem 0OBSCHHUTH MOSBICHHUE 3UMOM MHesl Ha OkHax?. C KakoW CTOPOHBI CTEKIIa
OH TIOSBHUTCS?

3. HaiiTn OTHOCHTE/IBHYIO BIAKHOCT BO3yXa B KomHaTe rpu 18°C, ecim Touka
pocsl 10 oc.

4. OtHOCHTENbHAS BIAXKHOCTH BO3/lyXa BEUEPOM IIPH 16°C paBHa 55%. Bremmaner
JI1 poca, €CIM HOYbIO TEMIIEpaTypa IIOHU3UTCS A0 8°C?
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Tema 2.3CBoiicTBa NapoB, *KUIKOCTel U TBEPABIX TeJI
JladopaTopHasi pa6oTa Ne6
OnpenesieHne yaeabHO# TEMI0eMKOCTH TBEPIOr0 BelllecTBa

Henp padoTbl: ONBITHBIM IYTEM OIPENEIUTh BEJIUYMHY YAEIBHOMN
TEIIOEMKOCTH BEILECTBA U BBISICHUTH (DU3UUECKHN CMBICI YPaBHEHHS TEILIOBOTO
OanaHca.

MarepuanbHoe ofecredyeHue:l) Becbl ONTHYECKHE Ha IITAaTHUBE;2)
pazHosec;3) HCCIeyeMoe BelEeCTBO;4) KaJIopuUMeTp;5)
TEPMOMETP;6)3IEKTPOIUINTKA; 7) COCY[I C BOJIOI;

3aganune
3amanme 1: 3ammcath B TeTpaab Ha3BaHWE pPaOOTHL, IIENb PabOTHI,
pruOOPHI ¥ IPUHAIIIEKHOCTH.
3amanue 2: HauepTuTh TaONUIly IS 3aIHCH PE3yIbTaTOB M3MEPCHUU H
BBIYUCIICHUH.

Tadauua.

1. Macca TBepIOro TENA, KT m;
2. remneparypa tena, °C ty

3. Macca KajopuMmeTpa, Kr m,
4. Macca BOJIbI, KT ms
5. Temmeparypa BoAbI 1 Kanopumetpa, °C t=t3
6. Temrieparypa cmec, °C 0

7. yH#enbHas  TEIUIOEMKOCTh  Kajopumerpa, | Cp
JLx/(kr-°K)

8.ynenbHast TeII0eMKOCTh BobI, JIk/(kr- °K) C3

9. yAelbHAsA TEIMJIIOEMKOCTh TBEpAOro Teja, | Cq

Jx/(xr-°K)

10. TaOIMYHOE 3HaUEeHHE YAENBHOH | Cr

TEIIOEMKOCTH TBepJioro teina, JIx/(kr:°K)

11. oTHOCHTENBHAS TTOTPEIIHOCTD, %o o

3ananue 3: BemonHuTh padoty

HOpS[I[OK BbITNIOJTHCHUSA paﬁOTl)l

1. Omnpenenuth Maccy MCCIEAYyEMOTo Tena my;
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OnycTHTh HCCICIyEMOE TEIIO B COCY/ C BOAOM M HArPETh BOIY 10 KHIICHUS,
OmnpeneauTs Maccy KaJopUMETpa my;

Hanmuth 10 MONOBHHBI BOJIBI B KAJIOPUMETP M OMPEETUTH MACCY BOJBI Ma;
W3MepuTh HaYaIbHYIO TEMIIEPATYPY KAJIOPUMETPA C BOJIOH to=13;

OnycTUTh HArpeToe TEJIO B KAJOPUMETP C BOJOW U M3MEPHUTh TEMIICPATypy
cmecH 0;

CocTaBuTh ypaBHEHHE TEIUIOBOTO OalaHca W ONPEICIHTh  YASIbHYIO
TEIJIOEMKOCTH BEIIECTBA.

Terutora, OTHaHHAS TOPSIUM TeOM: Q. =M;Cy(t;- 0)

Terutora, MOTydeHHAST KATOPUMETPOM: Q1o =MoCo(6-t7)

TemsoTa, moay4eHHast BOAOH: Q0,5 =M3C3(0-13)

VYpaBuenue TeroBoro 6ananca: Qu,= Quox

M1Cs(tr- 0)= MyCy(0-12)+ MyC3(0-t3)

M1Cy(tr- 0)=( 0-t2)( MyCo+ M3C3)

Tak kak t,=t3, (6-t,)=(0-13)

1=(0-t2) (MaC2+M3C3)/ (M (t1-6)) x/ (kr-°K).
OnpenenuTs NOrPeHOCTH

A:|CTa6n'cll
5=(A/c) 100%.

PC3yJ'ILTaTBI H3M€peHHﬁ W BBEIYUCJICHHHN 3aHECHTE B Ta6J'II/H_[y n CHGHaﬁTC
BBIBO/I. Ilo oxoHuaHHM pa6OTBI MNPUHAJICIKHOCTH, TETpaadb HW JaHHOC
PYKOBOACTBO CAATh IMpenoAaBaTCIItO.

KoHTpo/bHBIE BONIPOCHI:
KakoBa pasHmia MeEXIy  TEIUIOGMKOCTHIO Tella U YACIbHOM
TEMJI0EMKOCThIO?
B deM cMbICT ypaBHEHHS TEIJIOBOTO OajaHCa W KAaKOe OTHOIICHHE OHO
HUMEEeT K 3aKOHY COXPaHCHHUS SHEPTUH?

Tema 3.2 3aKoHbI NOCTOSTHHOI'0 TOKA
JladopaTopHasi pa6ora Ne 7
IIposepka 3akoHa OMa 115 y4acTKa e,

Heas paboThl: wu3MepeHHE TOKA W HANpsDKEHHS J1a0OpPaTOPHBIMU

nipudopamu, SKCIIepHMEHTaJIbHAsT  NIPOBEpPKa
BBITIOJTHEHUS 3aKoHa OMa.
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KoumuecTBo yacoB: 2
MartepuajibHOe o0ecmedeHUe: aMmIepMeTp ITa0OpPaTOPHBINA, BOJIBTMETP
nabopaTopHbIf, HWCTOYHWK  NUTaHWSA, Habop HW3  TpEX  PE3UCTOPOB
comporuBieHmsiMa 4 Om, 6 Om, 12 Om, peocrar, K09 3aMBIKAaHHAS TOKa,
COCTUHUTEIILHBIC TIPOBOJIA.
3apanmne
1. TIlpaktnuecku yOenurcss B (u3nuecKod CyIIHOCTH 3akoHa Owma s
ydJacTKa LeMH.
2. YCTaHOBUTh Ha OINBITC 3aBUCHMOCTb CHJIBI TOKAa OT HANPSDKCHUS U
COTMPOTHUBIICHUS.

Iopsaok BeINOJIHEHHs Pa0OTHI

ONeKTpUYecKMH TOK ¥  HANpPsSOKEHHE  SABJSIIOTCS  OCHOBHBIMHU
(U3MYECKNMY BEIMYNHAMH, XapaKTEePU3yIOLIIMMH 3IEKTPOMarHUTHBIE TIPOLIECCH B
JNIEKTPUUECKOM HEeTIH.

HamnpsbxkeHne Ha ydacTKe 3JIEKTPUUECKON LU U3MepsieTcsl BOIbTMETPOM,
BKJIFOUEHHBIM MEXAY ABYMs TOUKaMU LIETIU NIapAJLIEIBLHO DTOMY yYacTKy.

Tok menu m3MepsieTcs aMmIIepMeTpoM, BKJIIOYEHHBIM IIOCJIEIOBATENBHO C
LETBIO.

Cxema BKIIOUCHHS BOJIBTMETpA Vu amriepmeTpa A TOKazaHa Ha
pPHUCYHKaXx:
Tox u© HanpskeHue Ha

Y4acTKE€  dJJIEKTPUYECKOW  Henu  C
PE3UCTUBHBIM 3JIEMECHTOM R CBA3aHBbI
3aK0
HOM
Oma
— 4+ ;
—® "R
1. HccaenoBanue
3aBHCHMOCTH CHJIbI TOKA OT HANIPSIZKEHHS] HA TAHHOM y4YacTKe
Hernm.

Bxatounte Tok. Ilpu momomu peocrtara JOBeAUTE HaNpsOKEHUE HA
3aKMMax MPOBOJIOYHOTO pe3uctopa o 1.5 B, 3atem 10 2 B u 1o 3 B. Kaxnwrii pas
IIPH ATOM H3MEPSIITE CHITy TOKa U pe3yIbTaThl 3alTUChIBaiiTe B Ta0MI. 1.

Tab6muma 1.
ITocTpouTth rpaduik 3aBUCUMOCTH CHIIBI TOKA OT HATIPSKCHHSI
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Hanps
skenme, U, B

I, A

cuJia
TOKa

"1

um

2. UccnenoBanue 3aBUCHMOCTH CHJIBI TOKA OT CONPOTHBJICHUS

YYacTKa LeNnH MPU NOCTOSTHHOM HANPSIKEHUU HA ero KOHIAX.
BxirounTe B Lemb 1O TOH JKe CXeMe IPOBOJOYHBIH PE3UCTOp CHayaia
comporuBieHueM 4 Om, 3atem 6Om wu 12 Om. [lpu mnomomm peocrara
yCTaHaBIHMBAaiiTe HAa KOHLAX YyYacTKa KaXIbId pa3 OZHO W TO XK€ HAIpsDKEHHUE,
Hampumep, 2 B. V3mepsiiTe npu 3ToOM CHIIy TOKa, Pe3yJbTaThl 3allMCHIBaiiTe B
Tabnuiry 2. ——

Tabmmma 2.

R,

OMcOnpoTHBJIEHHE]

LA
CHJIA TOKA

um

IMocTponTs rpadyk 3aBUCHMOCTH CHJIBI TOKA OT CONTPOTHUBIICHHS
®opma npegocTaBIeHUs pe3yabTaTa

PesynbraThl m3MepeHW W BBIYHCICHHN 3aHecTH B Tabmumelr 1 mw 2 ¢
MOCTPOEHHEM COOTBETCTBYIOIINX IpaduKOB.

Caenats BBIBOZ 1O padore.

KoHTpoabHbIe BONPOChI

Hanpsoxkerne Ha 3axuMax anekTpudeckoro yrtiora 220B, CompoTtuBienue
HarpeBarenbHOro osjemeHta yriora 50 Owm. Yemy paBHa cuWia TOKa B
HarpeBaTeIbHOM dJIeMeHTe?

Cuna Toka cmmpanu dJIeKTpudeckod Jsamibel 0,7A, CONPOTHBICHUE JIAMITBI
3100mM. OnpeaenuTe HaNpsHKEHHUE, 10T KOTOPBIM HAXOAUTCS JIamIIa.

Mo>kHO M BKJIIOUUTH B C€Th ¢ HamnpsbkeHueMm 220BonbT peocTar, Ha KOTOPOM
HanrcaHo: a) 300m, SA; 6)2000 Owm, 0,2 A.
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4. Jlanbl rpad)MKy 3aBUCUMOCTH CHJIbI TOKA OT HANPSDKEHHS JJIsl K&XK0T0 U3 ABYX
napajuIeNIbHO COSAMHEHHBIX TPOBOAHUKOB (cM.puc.1). OnpeaenuTs CHITy TOKa B

HEpa3BETBJIEHHON YacTH, [N, KOTIa HalpsDKEHUE Ha KOHIaX ydacTka. 2 B.
Puc.1

T(a '\ oy T,

w o

[

:

U (B) 0 1 5 U (B)

(=]
Y
.-

Puc. 2
5. Janbl rpadMKy 3aBUCHMOCTHU CHJIBI TOKA OT HAMPSDKEHHS IBYX YYACTKOB LICITH

(cM.puc.2). Ha kakoM y4yacTke CONpOTHBIIEHHE OOJIbIIE U BO CKOJIBKO pa3?

Tema 3.2 3aK0oHBI NOCTOSTHHOI'0 TOKA
JlabopaTopHasi paGora Ne8

Onpenenenne yaeJabHOT0 CONPOTHBIEHUS MPOBOIHUKA
Less padoThI: OnpeeNcHne YASTFHOTO CONPOTUBIICHUS IPOBOJHUKA
3KCHepI/IMeHTaﬂLHI)IM HyTeM
KoJsnuyecTBo 4acos: 2
MartepuajibHoe oDeclevYeHne: WCTOYHUK TOKA, aMIICPMETP, BOJBTMETP,
COCOAUHUTCIIbHBIC HpOBO}Ia, KJIIOY, IHTaHI‘eHHI/IpKyJ'H:, HHHeﬁKa, KyCOK HpOBO,E[a,
YIIEIBHOE COMPOTHBIICHHUE KOTOPOTO OMPEICISICTCS.
3amanue
CaMocCTOSITEeTbHO cOOpaTh MEKTPUIECKYIO IIEITh TI0 CXEME.
CHSTh MMOKa3aHU aMIIepMETPa M BOJIETMETPA.
3. Hcmomp3yss  IITAaHTCHIWPKYAb W JUHEWKY, HAYYUThCS  ONPEACIATH
TEOMETPUYCCKUE pa3Mephl IPOBOTHHKA.
4. OmnpenenuTts BEIMYHHY yICITHHOTO COMPOTUBICHUS METAIDIA.

Iopsaok BbINOJTHEHHS] PA0OTHI:
1. CoOpartb 1iemns 1o cxeme u

OKa3aTh IS IPOBEPKH (A
PYKOBOJMTEIO. + y

N
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2.
3.

B.

4.

5.

6. JlanHbIe 3aHECTH B TaOMHITY 1.

3aMKHYTP [IeTb U CHATH TIOKAa3aHUS aMIIEPMETPa M BOJIBTMETpa.
BrruncnnTs COnpoTHBICHNE IPOBOAHUKA IO (hOPMYIIE:
LR | - Tok B npoBoHHKE, A;
R=— U - majgeHue HAaNpsDKEHUSI HA TIPOBOIHUKE,

V3MepuTh UIHMHY U BBIYUCIUTD TUIOIIAb MOMIEPEYHOTO CEUCHHUS TIPOBOIHUKA O
hopmyre:

42 ,Tae d - IuameTp mpOBOJHHUKA.
72' .

4 p=—
BBIYHC/IN oy mromrorroc-comPOTUBIIEHKE 1O HOpMYyJIE:

7. Beraucnuth abCOMOTHYIO (A) M OTHOCHTENBHYIO (€) HOTPEITHOCTH H3MEPEHUH 110

hopmymam:
_ AL
A= |pTAE/7. - pHOﬂyq.| ’ e=—-100%
Prasi.
8. Caenarb BBIBOA 1O padore.

dopMa mpeocTaBIEHHAS Pe3yIbTaTa

Taoauua 1.
U,B I,A ROm | Lm | d,m| S ui o Lot A,OM'&%
Omm
BEIIECTBO
KonTposabHbie Bonpochl:
1. Or Kakux BeNWYMH W KAaK 3aBUCUT COIPOTHUBJICHHE MPSIMOIUHEHHOTO

METaJUTMIECKOTO IIPOBOTHHUKA?

JlBa MeTHBIX MTPOBOAHUKA UMEIOT OJIMHAKOBYIO JUIMHY, HO PAa3JIMYHYIO IIOMIAAb
MONEepPEeYHOro cevyenus.: 1,6 mm? 1 0,8 Mm% Kakoii MPOBOAHUK UMEET MEHbILIEEe
COTIPOTHBIIEHHUE U BO CKOJIBKO pa3?

CKOJIbKO METPOB HUKEIWHOBOTO MPOBO/IA TUIONIA IBI0 ornepeyHoro ceueHus 0. 1
MM°  roTpeOyeTcs s M3rOTOBIGHHS —pEOcTaTa ¢  MaKCHMATbHBIM
gonpOTI/IBHCHHeM 180 Om? VYgensHOe compotuBieHne HukennHa 0,42 -10°
Om- M.

Tema 3.2 3aKoHBI NOCTOSTHHOI'0 TOKA

JlaGoparopHnas padora Ne9
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OnbITHAS MpoBEpKa 3aKOHOMepHOCTel7[ mapauiejJbHOro COC/IMHCHUSA

NMPOBOJIHUKOB

eab padoThl: NPOBEPUTH 3aKOHBI TAPAJLIEILHOTO COCANHEHHUS IPOBOJHUKOB
IKCIIEPUMEHTAIBHBIM TyTEM.
KoJinuecTBo yacoB: 2

MarepuaibHoe  ofecmedyeHHe:  HCTOYHHK  IJICKTPHUUCCKOMIHEPTHH,
PE3UCTOpPBI, TPH amIepMeTpa IOCTOSHHOTO TOKa, TPU  BOJBTMETPA
MOCTOSIHHOTO TOKAa, PEOCTAT IMOJ3YHKOBBIMA, KITHOY, COEUHUTENbHBIC
MPOBOJIA.

3amanme
1. Hayuurtbcs U3MepsATh HANIPSHKEHHE HA JTFOOOM yJacTKe LETIH.
2. Ormpenenars CONPOTUBICHNE POBOAHNKA, BKIFOUSHHOTO B
ANEKTPHUYECKYIO IICTIb.
3. TIpoBeputh BBHITOTHEHHE 3aKOHOMEPHOCTEH MapaUICIEHOTO
COCIUHEHUS IPOBOJTHUKOB.
IMopsiiok BHIMOJTHEHHST PAGOTHI
1. Co0paTh 2NMEKTPUUECKYIO 1IeNb 0 CXeMe:
2 Cusarp nokasanus amnepmerpos |, 1,1 o5,
3. CHATH MMOKa3aHUSI BOJIETMETPOB
u,u,uU 10178 U
4, Breraucnute R=—
3HAYEHUS " . |
Ry, Ryy Ry 0 ,:;E], . 3aKOHY
—i
Owma uis1 ygacTka Ry LENH.
5. Pesynbrathl -
yubTaT —] {4
U3MEPEHUU U e
BBIYMCIICHUI Py 3aHECTH
B Tabaumy 1. — —_
i - 203
6. IlepenBuHyTH Y
MTOJI3YHOK
- Tt
peocrara, {0
BTOPUYHO CHSATP MTOKAa3aHUS MPUOOPOB U BEIYUCITUTD
COTIPOTHUBIICHUS.
7. PesynwpTaThl u3MepeHuii u _
Y . P IOEHI. = |1 + |2
BBIYUCJICHUI 3aHECTH B Tabmuiy 1.
8. JIi1st Kask0ro ombITa U osIr. = U1 =U » | TPOBEPHUTH
COOTHOLIEHHS:
9. Cnenatp BBIBOJ 10 paboTe. 1 _ 1 + 1
ROEH[. Rl Rz

(I)opMa NMpeaoCTaBJCHUA pe3yJibTara

Howmep

Cuiia Toka, A

Hampsoxenue, B

| Comnporusnenue, OM

100



OIIbITa

OFII]. Ul

U,

ObII].

OBLI] .

KOHTpOJIbeIe BOIIPOCHI
Kaxkoe COCIMHCHUC MPOBOJHUKOB HAa3bIBACTCA l'[apaJlJ'IeJ'ILHLIM?

Ilo xakou Q)opMyne OIMpPCACIACTCA CONMPOTUBJIICHUC ABYX MapaUICJIbHbIX

IIPOBOJHUKOB R?

Tpu mnpoBomHuKa compoTuBieHHeM 6 OM  Kaxablid

COCANHCHBI

nmapauiensHo. HadepTuTh cxeMy MX COEAMHEHUS M PaccuuTaTh oOliee
COIIPOTHBIICHHUE BCEX POBOIHHUKOB.
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Tema 3.2 3aKoHbI NOCTOSTHHOI'0 TOKA
JlaGopaTopHas paGota Nel(O

HcciienoBanue 3aBHCHMOCTH MOIITHOCTH, MOTPed isieMoii 1aMmoii
HAKAJMBAHHUS OT HANIPSIKEHUS HA ee 3aKUMax

Lean padoTsl: KCCIIE0BATH 3aBUCHMOCTH MOILITHOCTH, OTPEOIIeMOH JTaMIOiH
HaKaJMBaHUs OT HANPSDKEHUS Ha ee 3aKnMax
KoaudectBo 4yacoB: 2
MarepuanbHoe oOecnedeHue:

3aganune

Oatapes aKKyMyJsTOpa, dJIEKTpHYECKas
JaMIOYKa C IATPOHOM, PEOCTaT CO CKOJB3SIMIMM KOHTAKTOM, aMIEPMETp,
BOJIBTMETP MOCTOSTHHOTO TOKa, COSANHUTENBHbBIE IPOBO/IA, KIFOU.

1. BBIACHHUTBH, KaK 3aBHCUT MOIIHOCTD AJIEKTPHUECKOTO TOKA OT HANPSIKCHUS U
CHUJIBI TOKA B LICTIN.
2. DKCHepUMEHTAIbHBIM ITyTEM MOATBEPUTH 3TY 3aBUCUMOCTb.

IMopsinok BeINMOIHEHHS] PAOOTHI
1. Cobpartsb 11emb o cxeme.
2. 3aMKHyTb Lenb U USMEPUTH Ha1/16om>mee HalpsHKEHUE Ha 3aKUMax JiaMIlbl U

BEJINYMHY TOKA B [IETH, a 3aTEM BBIYMCIUTH MOIIHOCT ToKa P=]-U.

3. YMEHBIINUTh HaIlpsDKEHHUE Ha 3aKUMax JIaMIIbI ¢ IOMOIIBIO peocTaTa U
M3MEPHUTH CUITy TOKA B LIETH, a 3aTEM BBIYUCIUTH MOITHOCTD TOKA.

4. Ilpon3BecTn OMBIT €MIE pa3, yMCHBIINB HAIIPSHKEHUE HA 3a)KUMaXx.

5. Pe3ynpTaThl BceX U3MEPEHUI U BRIYHCICHUH 3amucaTh B Ta0Iumy 1.

6. [Ipoananm3upoBaTh H3MEHEHUE MOIITHOCTH, IOTPEOIIIEMON JTaMIION
HaKaJMBaHUA, IPU U3MEHEHUN HAIPSDKCHUS Ha €€ 3aKNMax.

7. Cnenatb BBIBOZ IO pabore.

gt

~©-

1 T

®opMa npeaocTaBJIeHUs pe3yabTaTa

Tabimma 1.
Ne m\it Cwuiia Toka, A Hampsokenue, B MomiHocTts, BT
1
2
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KonTpoabHbIe Bonpockl

YTo Ha3BIBAIOT MOLIHOCTBIO U KaK €€ pacCUnuTaTh?

2. Yto nmpHHUMAIOT 3a eUHUIYY MoIIHOCTU? Kak BeIpaxaeTcs enuHMIA
MOIIHOCTH 4Y€pe3 ANHHILIBI HANPSHKEHHUS U CUIIBI TOKa?

3. Kakue eMHHIBI MOIITHOCTH MCHONB3YIOT B IPAKTUKE?

4. B uens c HanpsbxkeHueM 127 B BkiroueHa 31eKTprYecKkas JaMIia, Ciiia ToKa B
koTopoit 0,6A. HaiiTu MOIIIHOCTh TOKa B JIaMII€.

5. DexTpomnnTKa paccunTaHa Ha HanpspkeHue 220B u cury Toka 3A.
OmnpepennTe MOIIHOCTD TOKA B TUTUTKE.

=

Tema 3.2 3aK0oHbI NOCTOSTHHOI'0 TOKA
JlabopaTopnasi padora Nell

Onpenenenue I/1C ¥ BHYTPeHHEr0 CONPOTHBJICHUS HCTOYHHKA TOKA
Leab padoThl: ONBITHBIM MyTEM HAayunThCS onpeaensate IC, HCTOUHUKA U ero
BHYTPEHHEE COIIPOTHBIICHHE.

KoaunuecTBo yacos: 2

MaTtepuanabHoe o0ecnedeHHe: MICTOYHHIK dIICKTPUICCKON SHEPTHH, aMIIepMET),
KITFOY, BOJIETMETP, COCOMHHUTENBFHBIE TIPOBOJA,  IOTPEOHTENb ANEKTPHUCCKON
SHEPTHU.

3aganue
1. Hcnone3ys BoasTMETp, onpenenuts DJ]C ucroynmka Toka.
2. Omnpenenuts Bennunnay J/1C ¥ BHYyTPEHHETO CONIPOTUBIICHUS NUCTOYHUKA

TOKa, UCIOJIb3Yys MMOKa3aH!usd aMIIEPpMETPa U BOJILTMETPA.

IMopsiiok BHINOTHEHHSI Pa6OThI
1. Colbepure HIIEKTPUUECKYIO LElb A
o cxeme (Puc.1)

1
2. Onpenenure LEeHy neneHus — .1- - .
J— ‘-‘!; :

R

QJICKTPOUZMEPUTCIIbHBIX

puOOpoB. P

3. M3mepsre DJIC uUCTOYHHKA TOKA. ’
Honst 3TOTO omnpeaenuTe Fret
MOKA3aHUS BOJBTMETPA IIPU PA30OMKHYTOM KITIOUE.

4. M3MmeppTe BETMUYUHBI CHUIBI TOKA M HANPSDKEHHS Ha U

BHEIITHEH 9acTH IEMH, 3aMbIKast Kmod. PaccumTaiite R = —
COTIPOTHBIIEHHUE TIO (OpMYJIE: I
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M3meHss moyioKeHHus ABMXKKA peocTarta, MoBTOpuTe M3Mepenus (1m.3) emré

JBAXKIBL. c—IR
6. Berancanre BEJINUUHY BHyTpeHHETO [ =———
COTIPOTHBIICHUS 10 (hopMyIIe: I
7. PesynbraThl I3MEpEeHHH U BBIYHUCIICHUH 3aHECHTE B TaOIHUIy 1.
8.  Cnaenatb BEIBOJX 10 paboTe.
®opma npegocTaBeHUs pe3yabTaTa
Ne B | U LA | R, R, R, Ecpr c—¢
m\n B Om |Om |Om |B o0=—-2.100%
£
1
2
3

KoHTpoabHbIe BONpockl
ITouemy moka3aHHs BOJBTMETpPAa IPH PA30OMKHYTOM U 3aMKHYTOM KIIIOYE
pa3IUYHbI?
Jis m3mepenust OJIC HCTOUHHMKA TOKAa M €r0 BHYTPEHHETO COINPOTHBICHUS
CTYZIEHT coOpail cxeMmy, n300pax&éHHyo BbImIe. [Ipy 3TOM BOIBTMETp NOKa3all
5 Bomb, a ammepmerp — 1 Ammep. Ilocne pa3MbikaHus Kioua BOJBTMETpPA
nokazan 6 Bonbr. Uemy paBHbl DJ[C HCTOYHMKAa TOKa U €ro BHYTpPEHHEE
COIIPOTHBIICHHE?
OAC wucrounuka Toka 3 B, a BHyTpenHee comnpotuBieHue 0,5 Owm.
Conpotusnenue BHenHer yactu uenu 10 Om. Haligure cruny Toka B Leny.
Cwuia Toka B nier pasHa 0,4 A., BHyTpeHHEE CONPOTHUBIICHNE HCTOYHUKA TOKA
0,5 Owm, BHemHee-4,5 Om. Kakosa 3/1C ncrounuka?
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10.
11.

12.

Tema 3.3 DyekTpuuyecKknii TOK B pa3jMYHBIX cpeaax
JladopaTopHasi padora Nel2

OmnpeneneHue 31eKTPOXUMAYECKOTO IKBUBAJIEHTA MeIH
Lean padoTHI: ONPEICTUTD JJICKTPOXUMHUUCCKUIN SKBUBAJICHT MEITU
IKCICPUMCHTAIBLHBIM TYTEM.

KoanuectBo yacoB: 2

MarepuajabHOe o0ecmedeHne: BeChl U Pa3HOBECHI, aMIICPMETP; YAachl;
JNEKTPOIUINTKA; AaKKyMYJATOpHas OaTapes; peocTaT, KIIOY; MEIHBIC
amekTpoxsl (2 IT).) CO  BCTAaBKOHM; COCOMHHTENBHBIE IIPOBOAA;
ANEKTPOJUTHUYECKAsI BAHHA C PACTBOPOM MEIHOTO KYIOpOca.

3amanue
1. TIponaGmoaath SIBICHUE JIEKTPOIHM3a MEIH U3 PACTBOPA METHOTO
Kyrmopoca.

2. HayuuTbcs onpenensiTh IEKTPOXUMUUECKUN SKBUBAICHT MO
pe3yJsbTaTaM 3KCIIEPUMEHTA.
Ilopsinok BHINOJHEHHS PadOThI
OuHuCTUTH HAXIAYHON OyMaroi KaToHYIO IJIACTHHKY, ONPEACIUTD

B3BCHIMBAHNUEM MACCY IJIACTUHKH (ml) .

CocTaBUTB NEKTPUUECKYIO LeNb Mo cxeMe. [Ipu cocraBneHun nenu
B3BELLIECHHBIH AIEKTPOL = |+ COEIUHUTH
C OTPHULATEIILHBIM | MIOJIFOCOM
HUCTOYHHKA
3JIEKTPUYECKOM SHEPTUU.

3aMKHyTI) LC1b U 3aMCTHUTD
BpPEMs BKIIFOYCHUS TOKA. - + ’_?‘

UYepes 15-20 munyT N, L T A

Pa3OMKHYTb LETIb.
BbIHYTB KaTOIHYIO MIACTUHKY, IPOMBITH U IPOCYLINTE.

B3BemmBannem OIPCACIINTbL MACCy KaToJia (mz) MOCJIC MPOIMYCKAaHNA TOKA.

Haiitu maccy (m) BBIJICJIUBIICHCS HAa KaTOJIE MPH JICKTPOIIHU3E 10 hopMyIie:

rZie M;- HadaJIbHasl Macca IUIACTUHKH, KT; My- KOHEYHas Macca IUIACTHHKH, KT.
BBIUMCINTD IEKTPOXUMUYECKHH SKBUBAIEHT MeJN U3 (hOpMyIIbL:
rie M- Macca BBIACIUBIIErOCs BEIECTBA, KT
|- cuna Toka, A;  t- Bpems 31eKTpoIu3a, C. m
PesynbraThl M3MepeHUi U BEIUMCICHUH 3anucaTh B Tabauiy 1.
CpaBHHTH MOYYEHHBIH Pe3yabTaT C TAOIUIHBIM.
BbruncnanTth abCOMIOTHYIO A ¥ OTHOCHTEINIBHYIO € TIOTPEIIHOCTH U3MEPEHUH

o gopmymnam:

Cnenatp BBIBOJ 10 paboTe. A

& =——-100%

A= |KTAEJ7. — Kponvy, Kras.
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®opma npeaocTaBeHUs pe3yabTaTa

Tabmuma 1
Ne ompr]  Macca Bpewms | Bemmuny Dnextpoxyf A6comor OTHOCI
Meny, MPOITyCKaH CHJIBI TO]  WYECKWH| Hasmorper| eiabHa)
OTJIIOKHB | s1TOKa t, |, A | oxBusaiey HOCTH | morpen
nieiics Ha Menu A Ke| HOCTE
Karoze K, KT kg &%
m, ke Kn-

agrwdE

@

10.

11.

12.

13.

KoHTpoJsbHbIE BONPOCHI
Uem 00yCIIOBIIEH 2JIEKTPOXUMHUYECKHUI TOK B DJIEKTPOIUTAX?
Kak paccuntaTh Maccy BBIICIUBIICTOCS BEIIECTBA Ha SJIEKTPoOIE?
OT 4ero 3aBUCHUT NEKTPOXHUMUICCKHUN SKBUBAICHT?
Kakoit pu3mueckuii CMBICH AIIEKTPOXUMHYECKOTO SKBUBAICHTA?
Kakoe o0opymoBaHne W W3MEpHUTENBHBIC NPHOOPHI HYXHO HMETh, YTOOBI
BBIYUCITUTH JICKTPOXAMHUICCKUN IKBUBAJICHT?
HazBate pabouyro ¢GopMyny HIs BBIUHCICHHS JIIEKTPOXHMHYECKOTO
SKBHUBAJICHTA.
Ha xakoM 13 3J1eKTpOI0B BBIAETSETCS MEllb B YHCTOM BHUJIE U TTouemMy?
B snexTponauTHyYecKyr0 BaHHY MOMECTHM MEIHYIO IUIACTHUHKY, CIIYXAallylo
aHosioM. IlnacTuHKa MOKpHITa BOCKOM, HA KOTOPOM HarapanaH pucyHoK. Yto
MIOJIYYUTCS TIOCTIE TIPOTYCKAHHS TOKA M YJaJIEHUS! BOCKA C MJIACTHHBI?
Uro Takoe rabBaHOCTETH, TaIbBAaHOIUIACTHKA.
Uepes pactBop meaHoro kymopoca mnpouuto 20 kKiu snexrpuuectsa. [lpu
9TOM Ha OJHOM W3 JJIEKTPOAOB BBLACIIIIACH B YHUCTOM BHIE Maccoil 6,6
rpamM Meau. OTpeIenuTh SMEKTPOXUMIYSCKUH YKBUBAICHT METH.
CKOJNBKO HUKENs BBIICIHUTCS MPH JJIEKTPOIH3e 3a | 4ac TIpH CHiie TOKa
SAwMmep, ecid H3BECTHO, YTO MOJBIpHas Mmacca Hukens 58,71r/monb, a
BaJICHTHOCTH paBHA 2.
Onpenenure Maccy cepeOpa, BBIISIUBIIETOCS Ha KaToje TPU DICKTPOIH3E
A30THOKHCIIOTO cepebpa B TeUeHHE 24YacoB, €CIM K BaHHE MPUIOKEHO
HanpsbkeHue 1,2 B, a conpoTtusnerne BaHHBI 5 OM.
DNEKTPOaN3 METHOTO KYyMmopoca MPOXOAWi NpU TOKe SAMIep B TedeHHe
50munyT. Kakoe KonM4YecTBO MeAW BBIIENWIOCh HA Karoae, ecliu

ke, =33-107 =<,
K
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Tema 3.3 DyekTpuuyecKknii TOK B pa3jMYHBIX cpeaax
JlaGopaTopnas pa6ora Nel3

I/l3yqune IJTEKTPUICCKHUX CBOIiCTB MoJIyIIpOBOAHUKOB
lle.m, paﬁon: yFJ'IyGI/ITI) IIOHUMAaHHC (I)I/ISI/I‘ICCKOFO CMBICJIA ITOHATHA
NOJYIPOBOAHUK U MEXaHU3Ma €TI0 MPOBOAUMOCTH.
KoanuecTBo uacoB: 2
MaTepI/Ia.m,Hoe o0ecrneyeHne: HCTOYHHK TOKa, aMIepMeTp, peocTar,
K04, AMO0J, COCAUHUTEIIbHBIC ITPOBOAA.

3aganune
1. W3yunuts CBOMCTBA 3JEKTPOHHO-ABIPOYHOTO MEPEX0/a M HCIOJIL30BAHHE
€ro B MOJTYIIPOBOJAHUKOBBIX MTPUOOpax.
2. YMeTh Ha4YepTUTh JJIEKTPUYECKYI0 CXeMy U OOBSCHUTH TMPHHIMIT

JICUCTBHS BBITNIPAMUTCIST U YCHUIIUTCIA TOKAa Ha MMOJTYIPOBOAHUKOBBIX
AnoJax u TpuoJaax.

ITopsiok BBINOJTHEHHST Pa0OTHI

[TomynmpoBOMHUKH  XapakTepU3yIOTCA  OTJIMYHOM  OT  NPOBOJHHUKOB
IIPOBOJIUMOCTBIO: COOCTBEHHOM, BIPOYHON (p-THIA) U 3JIEKTPOHHOH (N-THMA).

[TomynpoBOAHUKM MOTYT HMETh JBa THNA IPUMECHON MPOBOIUMOCTH:
JIEKTPOHHYIO (N-THIT), OOYCIIOBICHHYIO JOHOPHBIMH HPUMECSMH, U IBIPOYHYIO
(p-Tum), OOYCIOBICHHYIO aKLUEHTOPHBIMH IpUMECSMH. B n-momynpoBogHuKe
OCHOBHBIC HOCHTENIM 3apsiia — BJEKTPOHbI, a B P-TIOJIYHNPOBOJHHUKE - IBIPKH.
Kpome OCHOBHBIX HOCHTENEH 3apsiia B KaXJIOM BELIECTBE B 3HAYUTEIBHO
MEHBIIEM  KOJHMYECTBE COAEp)KAaTCs W  HEOCHOBHBIE HOCHUTENH  3apsja
MIPOTUBOIIOIOXXHOTO 3Haka. OHM BO3ZHHMKAIOT 3a CYET Pa3pyIICHHs KOBAJIEHTHBIX
CBsI3EH.

Ecnu aBa mpoBoAHMKA C IPOBOIUMOCTBIO PAa3HOTO POJia IPUBECTH B KOHTAKT,
TO Ha MecTe KOHTakTa oOpa3yeTcs 3alMparolldil CIOW, KOTOPBIM XOpoIIo
IIPOBOJUT TOK B OJTHOM HaIpaBICHUH U MPAKTHUECKU HE IPOBOJUT TOKA B APYTOM.
3TO CBOWCTBO HUCTIONB3YETCS B MOIYIIPOBOTHIKOBOI TEXHHUKE.

I'paHuna CONMPHUKOCHOBEHMS JBYX HOJIYNPOBOJHUKOB, OAWH M3 KOTOPBIX
HUMEET JJIEKTPOHHYIO, a JIPyrod — ABIPOYHYIO IPOBOJUMOCTH, Ha3bIBaeTCs p-N
nepexonoM. [IpakTuyecku p-n Nepexoi CO3AaeTCsl He MEXaHUYECKUM KOHTaKTOM
JBYX TOJIyIPOBOJAHUKOB, a BHECEHHEM JOHOPHBIX U aKUENTOPHBIX NpUMEced B
pa3IMYHbIE YAaCTH YUCTOTO NOIYHNPOBOJHHUKA. DTU MEPEXOABI ABISIOTCS OCHOBHOM
OOJIBIIMHCTBA COBPEMEHHBIX MOJTYIPOBOIHUKOBBIX TIPHOOPOB.

l'[poseplca OZIHOCTOI)OHHeﬁ NMPOBOAUMOCTH JUO0AA.

1. CocraBuTh 1ems mo cxeme | ______ . pUCYHKa
1. : > :
K 1
2. Juon JI2 BKIIOYUTH B P MPSMOM
(IporryckHOM)




N

HAIpaBJICHUH: OTMETKA «+» JI0JDKHA OBITh OOpallieHa K MMOJI0CY NCTOYHHKA
OJIC. 3aMKHYTb IIeTTb ¥ OTMETHTD TTOKa3aHus ammnepmerpa. Llens
Pa3OMKHYTb.

Juon 112 BKIFOUNTH B 00paTHOM HampaBieHHH (3armopHoM). Llems 3aMKHY T
1 yOeuThCsl B OTCYTCTBHMM TOKa B 1ieny. Llenb pa3oMKHYT.

Pesynprarel HaOmoaeHUI 3aHeCTH B Ta0muy 1.

CHsiTHe BOJIbTAMIIEPHON XapaKTePUCTUKHU THOAA.
CocraBuTh LIETIb IO CXEME PUCYHKa 2:
Jlvoz BKITIOYUTE B POITYCKHOM HAIPaBICHHH.
3aMKHYTH 1enb. [logo0paTh MooKeHne ABMKKA peocTaTa Tak, YTOObI
BOJIETMETP MOKa3ajl caMoe Maioe HanpshkeHne. CHATh HOKa3aHHs
M3MEPUTEIBHBIX nprubOpOB.

rF==-=-=-1
HepeMemaTL / : Di : IIOCTCIICHHO
[ |
| |

JIBIDKOK peocTata U CHATH HE
MeHee 7 3Hawennt | | | | T7777° HaIPs)KEHUS
U CHJIBI TOKA. - () C) PazoMkHYTH
I[CTIb.
PesynbTatsl U3MEpEeHUil
3aHECTH B Tabnumy 2.
Ioctpouts Puc.2 rpaduk
3asucumoctu I(U). ITo ocu OX
otkmaneiBath U (B), mo ocu OV - | (A).
Crenatb BBIBOJ
®opma npeaocTaBIeHUs pe3yabTaTa
Tabmuma 1
ITpoBepka OTHOCTOPOHHEH MPOBOJMMOCTH JHUOJA.
No Crioco0 BKITIOYEHUS ITokazanus ammnepmerpa
m\m
Tab6mmma 2
CHsTHE BOJBTAMIICPHOM XapaKTEePUCTUKH AHOJA.
No Toxk, npoxoAsuuii uepes 1uo, Hanpsxenue, moganHoe Ha
m\m I (A) JIHO]I,

U (B)

KonTpoabHbie BONpocsl
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B uém paznuane mpoBOANMOCTH MMPOBOJIHUKOB U MOIYIIPOBOIHIKOB?

Kakoii Tum mosrynnpoBogHNKA TOIYIHUTCS, €CIIA K TePMaHUIO 100aBUTH
npumech pochopa?

Kakoii Tum morynpoBogHNKA TOIYIHUTCS, €CIIA K TePMaHUI0 100aBUTH
IIpUMech UHAUA?

Kaxkoe siBieHne HabIr01aeTCs MPU BCTPEUe CBOOOHOTO JIEKTPOHA C JABIPKOM
B MOJYIIPOBOJHUKE?

Kak MOXHO yCHIIUTh HHTEHCUBHOCTb T€HEPALMH AP «IJIEKTPOH-IBIPKa)
Kak 00BsICHUTD yBEIHYECHHUE yIIEIBHOTO COMPOTUBIICHHS TTOJIYyTTPOBOAHUKA
IIPY YMEHBILICHUN TEMIIEpaTypbl?

Uro sBISETCS B CXEME TPHO/Ia BXOJIHOM IETBI0, @ YTO — BEIXOXHON?

KaK CJIeIyeT BKIIOYUTH B IIETh TPAH3UCTOP, YTOOBI OH JeHCTBOBAI M KaK JHOM
B IIPSIMOM HaIpaBICHUH?

Uto moka3sIBaeT BOJIBT-aMIIEPHAs XapaKTepUCTHKaA Arona?

Tema 4.1 Mexannueckue KoJ1e0aHUS M BOJHDI

JlabopaTopHasi pabora Neld

I/I3yqemle 3aBUCUMOCTH 1epuoaa K0JIe0aHMii MaTeMaTHYeCKOro MassiTHHKA OT

€ro JUIMHbI
Heapb padortbl:
1. Ompepenuts mEepHOA M YacCTOTy KoONeOaHUI MaTeMaTHIECKOTO
MasITHHKA.
2. Tloka3zaTh 3aBHCHUMOCTh TEpHOAAa WM YACTOTHl  KOJeOaHWH OT
JUIMHBI CAMOT'0 MasTHHKA
KoauyecTBo yacoB: 2
MarepuajibHoe ofecreyeHue: UITaTHB C  JepXKareieM, MIapuK,

MOJBEUIEHHBIN HA HUTH JJIMHON OKOJIO METpa, JINHEWKa, CEeKYHIOMEp.

=

=

3ananue
I/I3y‘II/ITI) KoJIe0aTeIbHOE JBHXXCHUC HUTSIHOT'O MasiTHUKA.
Onpenenuts NEPUOJ U YACTOTY MPH KOJIeOaHUSX MAaITHUKA C PA3HOU JJIMHOM
HUTH.
BBISICHUTB, KaK 3TH XapaKTEPUCTHKHU 3aBHUCST OT JUIMHBI MasTHUKA.
IMopsok BeINOTHEHHST PA0OTHI
W3Meputs 1IMHY HUTH

[Moncunrate uwwucno KoyneOaHWH, Bpems U T = t BBIYHCIIUTD
niepron kKoneGanuii mo popmyie: n
V3MeHUTh UIMHY HUTH, IIOCYMTATh YHCIIO KoJe0aHuH,

BpeMsI U BBIYHUCIIUTD EPHO]] KoJeOaHUH pH TaHHON IJIMHE.
JlaHHbBIE N3MEPEHHIA U BRIYUCIICHUN 3aHECTH B TAOJIHILY

Omnpenenuts yacToTy Kojebanuii o popmyne: |V = —

HOJ'Iy‘ICHHLIC JaHHBbIC 3aHCCTH B Ta6n1/1uy 1.
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7.

8.

=

agrwn

~

N

S

o™

CpaBHUTH TIEPHOJ W YaCTOTy MaTEeMATHYECKOTO MAasTHUKA, IIOJyYCHHbBIE
Pa3HBIMH CITOCOOAMH.
Cnenatb BBIBOJX 10 paboTe.
®opma npegocTaBIeHUs pe3yabTaTa
Tabnuma 1.

Ne ombITa 1 2

Jnuaa MasTaHKa |, M

Yucio kosrebaHuii N

Bpewms xonebanwmii t, c

[epuox xonebanuii T, ¢

YacroTa koaebdanuii v, '

KOHTDOJ’ILHLIC BOIIPOCHI

1 BapuaHT

Yro HaspBaroT kojeOanneM? Korma koneOaHHMs Ha3bIBAIOTCS CBOOOIHBIMH,
BEIHYKJICHHBIMH, COOCTBEHHBIMU?

Kaxas cuna Ha3pIBaeTCsl BO3BpAILAIOLIE?

ChopmynupyiiTe onpeaecHre MaTeMaTHYECKOTO MasiTHUKA.

Uro HazpIBaeTcs (a3oi KomedaHus?

[lpy KakUX yCIOBHAX MOXKHO HAOJIOAATh SBJICHHE MEXaHHIECKOTO
pe3onanca?

Masithuk coBepimi 20 konebanuit 3a 1 munyty 10cekyna. Haiitu nepuos,
YacTOTY M ITUKJINYECKYIO YaCTOTy KOJICOaHUH.

VYpaBuenue kosebanuii umeet Bua: X=8 cos 0,8t. Onpeaenuts X,, T, V, @,.
Haiitu maccy rpysa, KOTOpbIi Ha npyxHHE kecTkocTbio 350H/M nenaer 30
KoJieOaHuH.

2 BapMaHT

Kakne ycmoBus ~ HEoOXOIUMBI /I BO3HHUKHOBEHHS W MOIJIEpIKaHMA
KOJIeOaHu?

KakoBo paznuuue Mex1y 3aTyXalolUMH 1 He3aTyXarolMMHU KolIeOaHusIMu?
Uro Ha3pIBaeTCs NEPHOIOM KoJieOaHnH, B KAKMX €ANHHUIIAX OH H3MepsieTcs?
Kak 3aBucut nepros koneGaHuii MaTEMaTHYECKOTO MAasITHUKA OT €ro JUIUHBI?
[Ipy KakuxX yCIOBHAX MOXHO HAONMIOAATH SBICHHE MEXaHHYECKOTO
pe3oHnanca?

Ckonbko KoJieOaHMI COBEpIIAET MaTeMAaTHUECKNH MasTHHUK JUIMHOW 2 MeTpa
3a 6 muHyT? KakoBa cOOCTBEHHAs 4aCTOTa ITHX KOJICOaHMIT?

YpaBuenue kosebanuii umeet Bua: X=10 c0s 1,2t. Onpenenuts X,, T, V, Q.
Haiitn dactory konebammii rpyza maccoi 200rpamm, MOJBEIIEHHOTO K
MIPY’KHHE JKeCTKOCThI0 16 H/M.
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Tema 4.2 DJIeKTPOMAarHUTHbIE KOJI€OAHUS U BOJTHBI
JladopaTopHasi padora Nel5

H3y4denne ycrpoiicTBa TpancopmaTopa, reHepaTopa.

Henn paGoThi: H3YIUTH YCTPOICTBO U MPUHIHII pabOTHI TpaHchopmMaTopa.

reHeparopa.

KoanuectBo yacoB: 2

MarepuaiabHoe oOecmedyeHue: TpaHchOpPMATOp JTaOOPATOPHBIN, Jammna
HAKAJIMBAHUS, KJIIOY 3aMBIKaHUS TOKa,
KOMILIEKT MPOBOJIOB COCTUHUTEIIBHBIX.

3ananue

1. U3yuuth cTpOEHME, HA3HAYCHUE M NPUHLMI JEUCTBHS TpaHchopMaTopa
2. MW3yuuts cTpoeHMe, HA3HAYCHNWE W MPHHIIMII ICHCTBHSA T'eHeparTopa.

IHopsaok BbInoHEHHs Pa0OTHI

H3y4yenne ycrpoiictBa TpanchopmaTopa

Tpanchopmarop npeodpasyer TIepEeMEHHbIH TOK OJTHOTO
HanpspKeHUs TIPYU HEM3MEHHOH 9acToTe. OH COCTOUT M3 3aMKHYTOTO CEpACYHUKA,
W3TOTOBJICHHOTO W3 CHENWAbHOM JINCTOBOM TpaHC()OPMATOpHOH cTamu, Ha
KOTOPOM pAcCIONaraloTcsl B KaTyIIKH (MX Ha3bIBAlOT OOMOTKaMH) C pa3HBIM
YHCIOM BHUTKOB M3 MEIHOI MPOBOJIOKH.

OpHa 13 0OMOTOK, Ha3bIBACTCS MEPBUYHON, MOJKIIOUACTCA K HCTOUYHHUKY
MIEPEMEHHOTO HAaNpsDKEHUs. YCTPOicTBA,  MOTPEOINSAIONINE  3JIEKTPOIHEPTHIO,
MOJIKJIOYAIOTCS K BTOPUUHON OOMOTKE, UX MOXKET OBITh HECKOJIBKO.

Ilpn  BommonmHeHMM  paboTBl  ciexyeT  W3YYHTh  yYCTPOWCTBO
TpaHc(hopMaTOpa, BKIIOYUTH €r0 B CeTh IepeMeHHoro Toka (36 B). B pexume
XOJIOCTOTO XO/1a W3MEPHUTH HANpsDKEHHE Ha 0OMOTKaX M BBIYMCINTH KOI(DPHUIMEHT
Tpanchopmarmy, a mpu  pabore  TpaHchoOpMaTopa  «IOJ  HArpy3KOi»
YCTQHOBHUTH CBS3b MEXIY TOKaMH M HANpsHKCHWEM B OOMOTKAX.

Tpanchopmarop COCTOMT M3 ABYX KaTylleK M cepaedHnka. CepIedHuK
COCTOMWT M3 JIBYX TOJOBHH, KOTOPEIE
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BCTaBJIAIOT B KATYHIKY U C IIOMOIIBIO CKOOBI 3aKpPCIUIAIOT HA OCHOBAaHUU.

XoapaboTbl
1. Paccmotpure yctpoiicTBO TparchopmaTopa. Onpenenure nepBUIHyI0 0OMETKY
(xemmbl ¢ Haamuckio: 36 win 42 B) u aBe BTOpHYHBIX KiieMMb! 2,2 B 11 4,4 B)
2. HauepTuTe a1eKTpHUYECKYIO CXeMy TpaHcdopMaropa.
3. Paz6epure tpancdopmarop. st 3TOro MOBEpHHUTE €ro OCHOBAaHHEM BBEPX U
OTKPYTHTE JIBE T'aliKU KparjIeHusl CKoObl. BBIHBTE Cep/ieuHUK U pacCMOTPUTE €ro
YCTPOWCTBO.
4. Cobepute TpanchopmaTop. s 3TOro BCTaBbTE CEPIACYHHK CO CKOOOH B
KaTYIIKH. Y CTaHOBUTE TPaHC(HOPMATOP HA OCHOBAHHUE U 3aKPENUTE €ro raikaMu.

H3y4yenneycrpoiicTBareneparopa.

Il'eneparop mnocrostHHOro TOKa (pHC. 1) COCTOMT U3 JABYX 4dacTei:
HETIOABIDKHON U Bpamaroieiics. HemonsmkHas 9acTh (cTaTOp) SABISAETCA OCTOBOM
MallMHbl ¥ OJHOBPEMEHHO CIYKUT JUIsl CO3JaHUsl MarHUTHOrO moToka. Bo
Bpamjaromeiicss d9acTH, Ha3blBaeMOH sgKopeM (POTOpOM), HHIYIUPYETCS
3eKTpoABIKYyILas cuna - SC.

KoncTpykius reHepatopa IMOCTOSIHHOTO TOKa (CM. prc.2).

HenoasmkHast 4acTh COCTOMUT M3 cTaHMHBI (1), TITaBHBIX MOJIOCOB (2) C
00MOTKON B030YykaeHHs (3) M JOMOJHHUTENBHBIX IOJIIOCOB (4), yMEHbLIAEMbIX
HCKPEHUE MO/ IIEeTKaMHU.

Sxopp uMeeT cepieuHHK (5), HAOMpaeMblii U3 TOHKUX CTAJIbHBIX JIUCTOB,
00MOTKY sikops (6), 3aJOKCHHYIO B Mas3bl cepjcuHuka u koywiektop (7). Ha
MOBEPXHOCTh  KOJUIGKTOpA HAJIOXKEHBl  yrojbHO-TpaduroBbie meTku (8),
oOecrieynBaroie CKONB3AMIMA KOHTAKT C OOMOTKOW BpAIIAlOMIETOCS SKOPS.
Komnexrop umeer GpopMy MMIMHAPA U BEITIONHIETCS U3 M30JHMPOBAHHBIX MEIHBIX
IUTACTHH - JIaMeJed - K KOTOPBHIM TOJCOCAWHECHBI CEKIIMH SKOPHOW OOMOTKH.
Bpamasice BMecTe ¢ OOMOTKOH, KOJUICKTOP BBIIIONHSACT POJIE MEXaHHIECKOTO
BBIIPSIMUTETIS.

OOMOTKa BO30YKIEHHUS CO3/aeT TIIaBHBI MarHUTHBIH MOTOK @ moIrocoB.
B renepaTtopax ¢ HE3aBUCHMBIM BO30Yy>KIEHHEM OHA MUTAETCS OT IMOCTOPOHHETO
HWCTOYHUKA TOCTOSHHOTO TOKa (BBIIPSIMHTENS, akkymynsropa u T.1.). C
TeHEepaTOpoOM C MapajuIeIbHBIM BO30YXJIEHHEM OOMOTKA TJABHBIX IIOIIOCOB
MTOJIKIIFOUEHA K TJIaBHBIM IIETKaM, T.€. MapajjieNIbHO IIeTH SKops. B cBsI3u ¢ 3TUM
JUTST BO3HUKHOBEHHUS MarHuTHOTO motoka u DJIC HeoOxomuMm XOoTs Obl Ca0bIid
OCTaTOYHBIII MAarHUTHBIA MOTOK. biarogapsi HaJIWYMIO OCTaTOYHOTO MarHeTU3Ma
BO3HHKAET IPOLECC CaMOBO30YKAEHHS I'eHepaTopa.
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Puc. 1. Puc. 2.

®opmMa npeocTaBJIcHAs pPe3yabTaTa
UzydenueyctpoiictBaTpancopmaropa
b. Crpoenwne Tparchopmaropa HaUEPTHTH, COCTABHBIE YACTH yKa3aTh, HOPMYJIbI
3aIcaTh, Ha KOHTPOJIBHBIC BOIPOCH OTBETHUTE.
W3yuenuneyctpoiicTBareneparopa.
2. CrpoeHue reHepaTopa HauepTHTh, COCTABHBIC YacTH yKa3aTh, (YOPMYIIbI
3aIMcaTh, Ha KOHTPOJIBHBIEC BOIIPOCH OTBETHUTS.
KonTpoabHbie BONpockl
1 Bapuanr

YroHa3bIBAaFOTHHIYKIIMOHHBIMUT €HEpaTOpaMu ?

Kaxkoit TpancthopmMaTop Ha3bIBafOT MOBBIMIAIOIINM, & KAKOH MOHMKAIOIINM?
Yro Takoe xoJ0cToi X011 TpaHcdopmaropa?

[Nouemy cepeynuk TpaHc(hOpMaTOpa U3rOTOBILIIOT U3 CTaJIH, a HE U3 MeH?

B nepBuuHOii 00MOTKe TpaHc(hopMaTopa, BKIIOUYEHHOI B CETh C HANPSDKEHHEM
380B. Comepxwurcst 1320 ButkoB. OnpenenuTh HanpsHKEHUE HAa BTOPHYHOMN
obmoTtke, eciu oHa cozepxkut 300 BuTkOB. Bua TpaHchopmaropa ykaszatb,
OTBET HOSICHUTb.

agrpLNE

2 BapMaHT

HazoBUTe0CHOBHBICUACTHTCHEPATOPATICPEMEHHOTOTOKA.

Jlokasats, 9TO y TOBBIIIatoNIero Tpancgopmartopa K>1.

W3menster jim TpanchopMaTop 4acToTy IpeodpasyeMoro MepeMEeHHOro ToKa?
Touemy cepaednuk TpaHchopMaTOpa COOMPAIOT U3 OTICIBHBIX IUIACTHH?

PwnpE
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Ecmi Ha miepBruHyr0 0OMOTKY TpaHcghopmMaTopa moaéres Hanpspkerre 220B, To Ha
BTOPHYHON OOMOTKE TIPH XOJIOCTOM XOfle Tionmydaercsi Hampspkenue 130B. Uwmcro
BHUTKOB TIepBUYHOK 0OMOTKH paBHO 400. OnpenenTs Yrciio BUTKOB BO BTOPHIHON
obmoTke. Bun Tparcopmaropa ykasars, OTBET TIOSICHHT.

3 BapuaHTt
KakoBa posib HHIYKTOpa U SIKOPSL B YCTPOMCTBE reHepaTopa IepeMEeHHOTO

TOKa?

Yro Takoe MOHM kAo TpaHchopmaTop?

[Nouemy cepaeunrk Tpancgopmaropa JeNaroT He CIUIOMIHBIM. A W3 MHOYKECTBa
TUIaCTHH, M30JIMPOBAHHBIX JIPYT OT Apyra?

[Nouemy MomHOCTB, TIOTpeOsieMast OT BTOPHYHON OOMOTKH, MEHBIIIE
MOIIHOCTH, TIOZIBOIMMOM K EPBUYHOI 0OMOTKE?

CKOJIbKO BHTKOB JIOJDKHA HMCTh BTOpWYHAs OOMOTKa TpaHchopmaTopa it

noHwkeHus HanpspkeHus ¢ 12000 no 120B, eciu nepBruyuHast 00MOTKA COEPIKUT

4000 BuTkOB? B Tparchopmaropa ykazaTh, OTBET TIOSICHHTH.
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Tema 5.1 [Ipupona ceera. BostHoBbIe cBOliCcTBa cBeTa
JladopaTopHasi pabota Nel6

Onpenenenne MoKa3aTesisi MPeJTOMJIEHHS CTEKIA
Henn padoThI: ONMpPEICTUTH TOKA3aTENb MPEIOMIICHUS CTEKIIA IKCICPUMECHTAIEHBIM
MyTeM.
KoanyecrBo yacoB: 2
MarepuaiabHoe ofecriedeHne: IACTUHKA C MapalIeIbHBIMU TPaHsIMU; OyIaBKU;
YHCTBIA JTUCT OyMaru; JUCT KapTOHA; TPAHCIIOPTHP; MOBEMHBIN CTOJHK; Ta0IuIa
3HAYEHHS] TPUTOHOMETPHICCKUX (YHKIIHH.
3amanue
1. TlocTpouTh X0J CBETOBOTO Jy4a Yepe3 CTCKISTHHYIO [IACTHUHY.
2. Tlpoanamu3upoBaTh XOJ CBETOBOTO JIy4a Yepe3 CTEKIISIHHYIO TIACTHHY.
3. Omnpenenuts MoKazareb MPEIOMIICHHS CTEKIIA U PACCYMTATh HOTPELIHOCTh
IKCIICPUMCHTA.

IMopsinok BeINMOIHEHHS] PAOOTHI
1. Ha noabeMHBIH CTONHK HOJIOKUTh YUCTBIN JIUCT OyMaru ¢ MojI0K€HHbIM CHU3Y
KapTOHOM.
2. C oJHOIi CTOPOHBI CTEKIIa HAKOJIOTh JBE OyJaBKH | U 2 Tak, 4TOObI NpsMas,
NPOXOJSIIAs Yepe3 HUX, COCTABISLIA YTOJ 0 C IEPICHANKYIAPOM K IIOCKOCTH
IUTACTHHKH (cM. puc.l).

3. IMomusT
b PUCYHOK Ha
YpOBHE T'11a3
U, HaOJroAast
gyepes
IDTACTUHKY,
HAKOJIOTh JIBE
7| Apyrue
Puc & +—\  OynaBKH TaK,
4TOOBI BCE
geThIpe OyJIaBKH OKa3aJIHCh Ha OJHOW MPSMOM.
4, Crekito u OynaBKH CHSTh, MECTAa HAKOJIOB OTMETUTH Toukamu 1,2,3,4 u yepes
HUX MIPOBECTHU NPSMBIE JIMHUH J0 TIepeCeUSHHS C TPaHUIIAaMH cTeKa (puc.2).
IIpoBectu yepe3 Touku 2 1 3 nepreHAuKyJIsIpsl K rpanunam cpea AB u CD.
TpaHCTIOPTHPOM M3MEPHUTH YTIIBI AJAECHUS O ¥ YTIIBI IPEITOMIICHUS [3.
6. ITo Tabnuie 3Ha4eHNIT CHHYCOB ONPEAETUTh CHHYCHI H3MEPEHHBIX YTJIOB.

Pue. o

o
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Beraucints K03QGUITMEHT MpestoMiIeHus 1o Gopmye:

8. OnBIT MOBTOPHUTE TPH pasa.
9. Pe3ynbTaThl N3MEpEHHIA, BEIYUCICHUH U TAOJUYHbBIE TaHHBIC 3aIACaTh B
Tabmuy 1.
10.  Boruucnauts abcomoTHYIO (A) M OTHOCHTENBHYIO (€) HOIPELTHOCTH IO
(dopmynam:
11.  Cpenatb BBIBOJ 1O paboTe
A A=, —N,
&= -100% maon. p.
nma6,7.
Tabmuma 1
®opma npegocTaBeHus pe3yabTaTa
Ne ombITY TN IaeHusI|[Y TOJ pe- Koadpdu-  [Cpennee Tao OTtHOCHTE]
CBETOBOTO JIy4IOMJICHUS IUEHT BHaUYCHHE imnuHOo€E [AGco |Hast
a.’ cBeToBOTO Jay4a [[Ipenmomn ko3 du BHAYEHU|JTIOT- |TOTPELIHO(
’ By cHUs [HeHTa ko3p(d |Hasm |b
i)
n npenomiieHust uneHTdorpe |£,%
n mpeaom) mi-
p
HUS HOCT
b
nmaGJL
A
1
2
3
KoHTposbHbIE BONPOCHI
1. Yto Ha3BIBAIOT CBETOBBIM JydOM?
2. CdopmynupyiitTe 3aKOH OTpa)KEHHs CBETA.
3. KakoB (usuueckuii CMbICI TIOKa3aTeNsl IPEIOMIICHHS cBeTa?
4. Yem omimyaercs aOCOMIOTHBIA TIOKa3aTelbh TMPEJIOMIICHHS CBETa OT
OTHOCHUTEIILHOTO?
5. CodopmynupyiTe 3aKOH MPEIOMIICHHS CBETA.
6. UTo HA3BIBAIOT MTOJHBIM OTPaKCHUEM CBeTa?
7. KaxoBa CKOpOCTb pacpOCTpaHEHHS CBETa B BaKyyMe?
8. U0 Ha3pIBaeTCS ONTHYECKOW TUIOTHOCTHIO BEIIECTBA?
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10.
11.

12.

13.

14.

15.

Jlya cBeTa mepexomUT W3 Cpelpl ONTHYECKH Ooyiee TUIOTHOH B cCpeay
ONTHYECKA MeHee IUI0THyr0. Kak wu3MeHseTcss Mpu 3TOM 4acToTa
KOJeOaHNH U JUIMHA BOJIHEI?

B gem cocrout npuHmun [foirenca?

JIyuy nepexoauT U3 BOABI B CTEKIIO. YTIOj NaJCHHUA O = 30%.  Haiitu yroiu
npenomienus. (N, =1,3; n, =1,6).

VYron mpenomMiieHHs CBETa B TIUIMLIEPUHE 45°. Haiitu yros HaJcHUs B
Bosayxe (N, =1.47).

Jlyu majgaeT Ha MOBEPXHOCTH BOABI MOJ YIJIOM 30° IMox xaxum YTJIOM
JIOJDKEH YIAcTh JIyd Ha MOBEPXHOCTh ajMasa, YTOOBI YroJl MPEIOMIICHUS
octancst TakuM Ke? (Nyosn = 1, Nyore=1,33, Ny = 2,42).

Haiitim pa3HOCTB CKOpOCTEH CBeTa B BOAE M CTEKNIE, €CIH Nyon=1,33,
nc‘relc.:lv5-

Onpenenuts MNPEAEHbHBIM  YroJ MOJHOTO OTPaKEHUs MJI1  BOJABI,
crekna, anMasa. (Ne.= 1,6; Ngor=1,33, Ny = 2,42) (OTB.: 001=49°, 0p,=40°,
01,03:240).
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Tema 5.1 [Ipupona cBera. BosiHOBbBIE CBOMCTBa cBeTa
JladopaTopHasi padora Nel7

Ha6mronenne uarepdepenunu u 1MQpaKknun cBeTa

Llean padoThI: SKCIEPUMEHTAIBHBIM ITyTEM MPOHAOIIOAATH HHTEP(EPEHINIO U

JTU(PaKIUIO CBEeTa

KosndyecTBo yacoB: 2
MaTepnaJleoe odecneyeHHe: MIACTUHEI CTEKISHHEIE — 2 miT., JlaMIia ¢ HpHMOﬁ

HUTBHIO HaKaJla, HMITAHMCHUUPKYJIb.

3amanue
1. TponabmronaTs u U3yIUTHh HHTEPPEPEHIIOHHBIC KAPTHHEL.
2. TIlponabmromaTs ¥ U3YYNTHh TUPPAKIUOHHBIE CIIEKTPHI.
IHopsaok BbINnoHEHHs Pa0OTHI
Ha6aronenune uaTepdepeHnu cera.

1. CrexnsaHHbIE IIJIACTHHBL THIATEIbHO
NIpOTepeTh, CIOXUTh BMECTe€ M  CXKaTh
MaJIbLAMH.

2. PaccMoTrperb mNacTHHBI B OTPaXEHHOM CcBeTe Ha TEMHOM (QoHe
(pacnomarath MX HaJO0 TaK, 4YTOOBl Ha TOBEPXHOCTH CTEKJIa He
00pa30BBIBATICH CITUIIKOM SPKHE OJTUKH OT OKOH HITH OT OCIBIX CTEH).

3. B oTmenpHBIX MecTaX COINPHKOCHOBEHUS IUIACTHH HAONIONATh SPKUC
paxyXHBIE KOJBIICOOpa3HbIE WIIH HEMPAaBWIBHON (YOPMBI TIOJOCHL.

4. 3amernts U3MeHeHHE (OPMBI W PACIIONIOKEHHS  IIONYYSHHBIX
HHTEePPEPEHIIMOHHBIX TOJIOC ¢ U3MCHEHUEM HaXXHMa.

5. TlombITathcss yBUAETH HMHTEP(PEPCHIMOHHYIO KAPTHHY B MPOXOISIIEM
cBeTe.

Haouonenune nudpakium ceera.

1. VYcraHOBHUTH MeXIy ryOKaMH IITAaHMCHIMPKYJIS IeTb MUpUHOH 0,5 MM.

2. IlpucraBuTh 1IENb BIUIOTHYIO K TJ1a3y, PACIIOJIIOKHB €€ BEPTHUKAIBHO.

3. CMOTps CKBO3b IIEIh HAa BEPTHUKAIBHO PACIIOIOKEHHYIO CBETSIIYIOCS
HUTHh, HaOMIOJaTh TO 00€ CTOPOHBI HUTH pAAYXHBIE TIOJOCHI
(mudpakunOHHBIE CIIEKTPEI).

4. Wswmewnss mwmpuny menn ot 0,5 mo 0,8 MM, 3aMeTHTh, Kak 3TO BIHIET Ha
T(PAKIUOHHbIE CTIEKTPEL.

5. 3anonHuUTH TaOMUIy 1, CienaTh BBIBOJ IO HAOJIIOAAEMbBIM SIBICHHSM.

®opma npegocTaBIeHUs pe3yabTaTa
Tabnmma 1
No nHTephepeHtus I paxius
m\m
Haxatne | Bun uHTepdepeHInOHHBIX Pasmep Bun
10JI0C LIEJH, TUGPaKITUOHHOTO
MM CHEeKTpa
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CWJIbHOE 0,5

cpemHee 0,6
3 cnaboe 0,8
KonTtposabsnbie Bonpochl
1. Kak nomy4aroT KOrepeHTHBIC CBETOBBIC BOJIHBI?
2. B uéwm cocrourt sBieHne nHTEpHEpEHINH cBeTa?
3. C kaxoi pU3NIecKO XapaKTePUCTUKOI CBETOBBIX BOJH CBA3aHO pa3jIndHe B
sere?
4. Tlocne ymapa KaMHEM I10 IPO3PavyHOMY JIbly BO3HUKAIOT TPEIIUHEL,
MIepENNBAIOIINECS BCEMHU IBeTaMu paxyru. [louemy?
5. TIlepeuncnure OCHOBHBIC IPUMEHEHUS HHTEP(EPCHINH.
6. Uro HasweBaroT qudpakumeii ceera? Korna ona HaOmonaetcs?
7. Cdopmynupyiite npunnun ['rolirenca-dpenens.
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Tema 5.1 [Ipupona cBera. BostHoBbIe cBOlicTBa cBeTa
JladopaTopHasi pa6ora Nel8

OnpenesieHne JINHBI CBETOBOI BOJIHBI ¢ MOMOIIbIO AH(PAKINOHHOI
peleTKu
Lean padoTsl: n3ydeHue BICHUA AUGPAKIIN U OTIPECTICHUS JITHHEI
BOJIHBI CBETa
KosuuecTBo yacoB: 2
MarepuanbHoe odecriedeHue: 1 PaKkIHOHHAS PEIeTKa, UCTOYHUK
CBeTa, YCTAaHOBKa JUIsl HaOMoaeHNs TU(PAKIMOHHOH KapTHHEI
3aganune
1. B xoze skcnepuMeHTa MPOHAOIIOAATh AU(PAKIIHIO CBETA.
2.  OnbITHBIM IyTEM BBIYUCIHUTH JJIMHY CBETOBOM BOJIHBI.

ITopsiiok BBINOJHEHUS PadOThI
Cxema yCTaHOBKH
VYcraHoBka s
HaOJII0ACHUS
T paKkInOHHOM
KapTUHBl  COCTOMT U3
JIEPEBSIHHOM peilku, Ha
KOTOPOH YKpeIUIeHa
TUPpaKIHOHHASL
pewérka IP. Ilo peiike
mepeMenaeTcs muTok 1]
C Y3KOH 1IUenpl0 U
JINHEUKOHN c
MUWJIJTUIMETPOBOU
mkanoil. Ponb  nHMH3BL
BBIMOJIHAET  XPYCTaJIMK
rmaza XP. M3o0paxenne
menu  oOpasyercs Ha
cetuatrke rnaza CI' u
HaOmromaeTcs Ha ()OHE MUWLUTUMETPOBOM IIKaibl. PazmepamMu ria3HoOro si0yoka u
paccTosHHEM OT TIJIa3 A0 PEemETKM MOXHO IpeHeOpedb [0 CPaBHEHUIO C
paccrosiueM ot 1menu jgo pemérku L. Illens ocBemaercss 3neKTpUUecKOn
namnoukod JI. Eciaum  cMOTpeTh Ha OCBELIEHHYIO CBETOM ILEIb 4Yepes
TU(GPaKIMOHHYI0 PEHmETKY, TO KpoMe IeHTpaidbHOro L[ m3o0paxkeHms menn B
6emoM cBeTe 10 00e CTOPOHBI BUIHBI €€ CHMMETPUYHBIE Paay KHbIE H300pakeHUs
PU (ciextpsr). Yron audpaxuy onpeaenseTcs M0 HOJI0KEHUIO0 TUPPAKITHOHHOTO
MaKCHMyMa Ha MIJUIMMETPOBOH IIIKaJe.

M3 reoMmeTpruyecKkux MOCTPOEHUMN SCHO, YTO [ / L= tg ¢ ,rael-paccrostaue

OT wLeHTpanbHOro wu3o0paxenus wend (K = 0) 1o omHOro u3 GOKOBBIX
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n3o0paxkeHnit; L— paccrosHue OT peméTkH A0 IedW. YUYWThIBas, dYTO
tg (@ ~ SIN Q s ManbIx yrinos gudpakimum, momIyIuM
I/L~sing @

HUcnone3ys Gopmyiry (1) n ycrmoBue riaBHOTO MaKCHMyMa MHTEHCHBHOCTH

CBETA, MPOILIEAIIETO CKBO3b PEMIETKY CSInp = KA,
rme C — TOCTOSHHAs PELIETKH (WM JPyroe Ha3BaHWE — IEPUOJ PEIIETKH)
k=0, £1, +2... - Homep wm nopsIOK MAaKCHMYMa, HOTYHHM BbIaKeHHE

JJI1 BBIYUCJICHUS AJIWMHBI BOJIHBI 7\., B KOTOpOM BCC BCJIIMYHHBI JICTKO I/I3MepSHOTCSI
|.c

BeinoJsiHenune padorTsl
Bxirounte ycTaHOBKY B CETb.
2. Tlpubmm3mB T1ra3 K AUGPAKIMOHHON peméTke, HampaBbTe HPUOOp Ha
HCTOYHHMK CBETa TaK, YTOOBI OBUIM BUAHBI MO 00€ CTOPOHBI OT INEIH Ha
IATKE JU(PAKINOHHBIE CIIEKTPHI 1-T0 U 2-TO MOPSIKOB.
3amepbTe paccTosiHue L- OT muTKa 10 TUPPAKIIHOHHON PEIIETKE .
4. 3ameppre paccTosHHe | — OT CepemuHBI IEHTPATFHOTO MaKCHMyMa [0
cepeIrHbl MaKCUMyMa IEepPBOTo MOpPsIIKa CHHETO I1BETa.
[To ¢popmyne (2) BEIMUCINTE AJTMHY BOJIHBI CHHETO LIBETA.
6. OmnsbIT npojenaiite 1uIsi BTOPOro NOpsKa CUHEro nBeTa. [lonyyeHHble TaHHbIE
3aHECHUTE B TAOIUILY.
7. AHanormuHble U3MEPEHUS] MPOBEIHUTE IS JKEJITOr0, 3€JEHOr0 W KpPacHOTro
I[BETOB I10 YKa3aHHIO IPETI0/1aBaTels.

)

Ha yCTAaHOBKe: A =

=

w

o

7‘1_7‘2

8. Paccuwuraiite OTKIIOHEHHE OT CPEIHErO Ah = ———=% u sauecure B

TaOIHILy.
9. Caenaiite BBIBOJ IO paboTe.

®dopma npesocTaBieHHs pe3yabTaTa
1. 3anmonuuts Tabnumy 1, caenaB He0OOXOAUMBIE PACUETHI O] TAOIHUIICH.

Lser

CUHHUH

| cm A, HM <\>, HM A\, HM

3eJIEHBIN

JKEITBIN

RINFPINEFEPINFEP X

KpacHbIH
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KoHTpobHBIE BONPOCHI.

. Uro Takoe audpakmnus? B kaknx KOHKPETHBIX SBJICHHUSIX OHA MPOSBIISAETCS?

. Kax ¢popmymupyercs npunun [toiirenca-dpenens?

. YUro Takoe riaBHBIe MakcUMyMBI? Kak OHM BOSHHKAIOT?

. Uro takoe nudpaxipronnsie MuHUMyMbI? KakoBa nx npupoja?

. Uro mpoucxonut ¢ qudpakMOHHON KapTUHOM MpPU YBETUYSHUH YHCIIA IIeeH

N? (TlosicHuTh rpaduyeckn).

. Uro takoe nudpaximonHas pemerka? Kak oHa usroraBiuaercs?

Kak 3amucats W 0OBSCHUTH (GOpMYJTy TIJIaBHBIX MakcUMyMoB (dopmymy

T(HPaKIUOHHON pereTKH)?

8. Kakas kaptmHa HaOIromaeTcs Ha SKpaHE IMPH OCBEUICHWH PEMICTKH OeIhIM
CBETOM, CBETOM PTYTHOM JIaMIIbI?

9. Haumnmas ¢ Kakoro mopsAKa M MEPEKpPBIBAIOTCA OU(DPAKINOHHBIE CIIEKTPHI
BUINMOTO cBeTa?

10. KakoBa poib JHH3BI 3pUTENFHONW TPyOBI B 00pa3oBaHWU IUPPAKIHOHHON
KapTUHbI? MOXKHO JIU JIMH3Y 3aMEHUTh T1a30M?

11. Ha xakoM pacCTOSIHUM OT JIMH3bI 3PUTEIBHON TPYOBI CIEAYET YCTAaHOBHUTH
9KpaH Jyisl HAOJMIOIeHUsT TU(PPAKIIHOHHON KapTHHBI?

12. Kakoe npuMeHeHue uMeeT qudpakuus B HAyKe U TEXHUKe?

13. OObsicHATE BO3HMKHOBEHHE OEJOH IOJIOCKI B LEHTpe AUPPAKIHOHHON
KapTUHBI IPU OCBELICHUH OEJBIM CBETOM.

14. KakoB HOpSIIOK CIeTOBAHMUS IIBETOB B TU(PPAKIHOHHBIX CIIEKTpax?

DR WN =

= o
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Tema 5.1 [Ipupona cBera. BostHoBbIe cBOlicTBa cBeTa
JladopaTopHasi padora Nel9

Hab.1r01eH1e CIUIONIHOTO U JIHHEHYaTOT0 CIEKTPOB

Leab padoThl: 3KCIIEPUMEHTAIBHBIM ITyTEM TPOHAONIONATH CIIEKTPHI
UCITyCKaHUsI U TTOTJIOLICHUS MTPEe/yIaraéMbIX BEIIECTB.

KoauuectrBo 4yacoB: 2

MarepuanbHoe ofecmedyeHHne: MPOCKIMOHHBIM ammapar, CIEKTpaJbHbBIC
TpyOKHU € BOJOPO/IOM, HEOHOM HJIM I'€JIMEM, BEICOKOBOJIBTHBIH HHAYKTOD, OaTapes
aKKyMYJISITOPOB, INTAaTHB, COCIWHHUTENBHBIC TPOBOAa (00ImMe Ha ayIUTOPHIO),
CTEKJISHHAS IUIACTHHA CO CKOLICHHBIMH I'PaHAMH (BBLIAETCS KaXIOMY).

3amanue

1. TIponaGmonate 0Opa3oBaHUE CIEKTPOB HCITyCKAHUS U MOTJIOIICHUS.
2. BoLIBHTH NpHYKHY 00pa30BaHUS CIIEKTpA.

IMopsiiok BHIMOJTHEHHST PAGOTHI
Ecnu u3nyuyeHne MCTOYHUKA CBETA HAMPABUTh HA CTCKITHHYIO MPU3MY, Ha

MyTH MPOIICANINX Yepe3 MPHU3MY JIy4el MMOCTABUTh 3KpaH, TO Ha 3KpaHE MOXKHO

Ha0JIO1aTh HA0OP IBETHBIX MOJOC — CIEKTp. [IprunHa HaOIIOJAEMOr0 SBICHUS

COCTOHWT B TOM, YTO CBETOBBIC JIy4H UMCIOT OJJUHAKOBYIO CKOpOCTh C B BaKyyMe, a

B IpyTo#l cpene, (HampuMmep, B CTEKIIE) UX CKOPOCTh HEOJAWHAKOBA W 3aBHCUT OT

4acTOTHl KojeOanuid. Tak Kak KO3(pUIHEHT MPETOMIICHHS 3aBUCUT OT CKOPOCTH

pacTpoCTpaHeHHS CBETOBBIX BOJIH, TO JIYYH Pa3HBIX YacTOT OMPEACIIOTCS II0-
pasHOMYy.

1. PacnonoxuTe IUIACTHHY TOPH3OHTAJIbHO Tiepex riaa3oM. CKBO3b TIpaHW,
COCTaBJIAOIINE YTOJI 45° maGmomats CBETIIYI0 BEPTHUKANBHYIO IIOJIOCKY Ha
JKpaHe — U300PAKCHUE PA3IBIKHON IIEIH IPOCKIIMOHHOTO arapara.

2. BbiaenuTh OCHOBHBIC IBETA MOJYYESHHOTO CIUIONIHOTO CIEKTPa U 3alucaTh UX
B HA0II0/1a€MOI1 ITOCIEA0BATEIHLHOCTH.

3. TloBTOpWTH OIBIT, pacCMaTpHUBas MOJOCKK Yepe3 IpaHu, 00pa3yrollue yroj
60°. 3amcaTh pa3IUMs B BUIE CIICKTPOB.

4. HabmronmaTh JHHEHYaThle CHEKTPHI BOJOPOAA, TeNUsS WIA HEOHA,

paccMaTrpuBasi  CBETSIIMECS  CHEKTpPalbHBIE  TPYOKH CKBO3b TpaHU

CICKTPAIBHON TUTACTHHEL. 3amucath HauOoJiee SpKUe JTHHUU CIICKTPOB.

PesynbraTel HAOMIOACHAH IPEICTABUTE B Ta0OHIE 1.

6. Cpnenarts BBIBOJ IO padoTe.

®opmMa npeaocTaBIeHUs] pe3yabTaTa

o

Tabsmma 1
No | Pacnonoxxenue Habmone- Jluneiua- | JIluneluateiii | JIuneituarsrit
i rpaHei HHUECTUIONI- TBIN CIEKTp CHEKTp
IUTACTHH IO HOro CIIEKTpP TeITust HEOHa
yIIoM criexTpa BOJIOPOJIA
1 45°
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60°

A o

KoHTpoabHBIe BONPOCHI
KakoBa npuumHa pa3znoxeHus 6eyoro ceera Npu3Moi?
Kak 00BsACHUTH NPONCXOKACHHE IMHEHYATHIX CIEKTPOB?
B 4ém paznuune andpakioHHOTO U JUCIEPCHOHHOTO CIIEKTPOB?
[Mouemy 1o criekTpam 3BE31 MOXKHO ONPEACTUTh UX XUMUIECKUN cocTaB?
W3meHnTCA 11 OBET 3€NEHOTO JIyda MpU MEPeXo]e M3 BO3AyXa B BOXLy?
[Mouemy?
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