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MeToanueckue yKazaHus JJis1 JIa0OpaTOPHBIX padoT
Metoauyeckue peKOMEH 1Al MPU3BaHbl OKa3bIBaTh TOMOIIL CTYJICHTaM B
W3YYE€HUH OCHOBHBIX TIIOHSTHH, HJICH, TEOPUH U TOJOKESHUM TUCHIUIUIUHBI,
M3y4yaeMbIX B XOJIe KOHKPETHOI'O 3aHSTHS, CIIOCOOCTBOBATh PAa3BUTHIO HX
YMEHUM, HABBIKOB U NMPO(ECCUOHATBHBIX KOMIIETEHIIUM.
B nanHOM y4eOHOM T1OCOOMHM COTJIaCHO CHerUu(UKe JAUCIUILIUHBI U
MIPOTIUCHIBAIOTCS:
1. HosicHuTEALHAS 3aIHCKA

B pesynbTaTe ocBoeHUs yueOHON TUCIHUIIIIMHBI 00yUatOIIMACs JOIKEH YMeTh:
ONKCHIBATh U OOBIACHATH (PU3UUECKUE SIBJIICHUS M CBOWCTBA TEJ: JBH)XCHHE
HEOECHBIX T€J M UCKYCCTBEHHBIX CIIyTHUKOB 3€MJIM; CBOMCTBA ra30B, KUAKOCTEH U
TBEPABIX TEN; IMEKTPOMAarHUTHYIO HHIYKIUIO, PACIIPOCTPAHEHUE HIIEKTPOMArHUTHBIX
BOJIH; BOJIHOBBIE CBOMCTBA CBETA; W3JIyYECHHE M IIOIVIOLIECHHUE CBETA aTOMOM;
dboTorddexr;

2) OTJIMYATh THIIOTE3bI OT HAYYHBIX TEOPUH;

3) nenaTh BBIBOJIBI HA OCHOBE IKCIIEPUMEHTAIBHBIX JTAHHBIX;

OPUBOJUTH TPUMEPHI, IMOKA3bIBAIOIIME, YTO: HAONIOJEHUS M OKCIEPUMEHT
SBJIIFOTCS. OCHOBOM IS BBIABM)KEHUS THUIIOTE3 U TEOPHUH, MO3BOJISIOT MPOBEPUTH
UCTUHHOCTh TEOPETHUYECKHX BBIBOJOB; (PU3MYECKasi TEOpUS TACT BO3MOKHOCTb
OOBSICHATH U3BECTHBIC SIBJICHUS MPUPOJIBI U Hay4yHble (aKThl, IPEICKA3bIBATD €IIIE
HEU3BECTHBIC SIBJICHHUS;

OPUBOJUTH TPUMEPHl MPAKTUYECKOTO HCIOJb30BaHUSA (DUIUUYECKUX 3HAHUM:
3aKOHOB MEXAHUKH, TEPMOJMHAMUKM W DJIEKTPOAWHAMHUKA B DJHEPIETHUKE;
pa3NUYHBIX BHUJOB JJIEKTPOMATHUTHBIX M3IYYEHUH JUIsl pPa3BUTUA paTUo0 H
TEJIEKOMMYHUKALIMA, KBAaHTOBOM (PU3MKK B CO3aHUU SAEPHOU HSHEPIEeTUKH,
J1a3€pOB;

6) MpUMEHSTH NOTYYCHHBIC 3HAHUS JIJIS PEIICHUST (PU3MUYCSCKHX 3a/1a4;

U3MEPATh pAd (U3NYECKUX BEJIMYMH, MPEACTaBIss pPe3yabTaTbl HM3MEpPEHHUl ¢
YYETOM HX IMOTPEIIHOCTEM;

UCIOJIb30BaTh NPUOOPETEHHBIC 3HAHUS U YMEHUS B PAKTUYECKON NEATEIBHOCTH U
MOBCEIHCBHOM KU3HU;

B pe3ynbrare ocBoeHUs yueOHON TUCIUTUIMHBI O0YyYaIOIIUICS JOJKEH 3HATh:

1) cMbIC MOHATHH: (pHU3HYECKOe SBICHUE, TMIIOTE3a, 3aKOH, TCOPHS, BEIIECTBO,
B3aMMOJICUCTBHE, ANEKTPOMATHUTHOE I0Je, BOJIHA, (DOTOH, aTOM, aTOMHOE SJpO,
MOHU3UPYIOIINE U3ITyUEHUS, IUIAHETA, 3B€3/1a, FaJakThKa, Becenennas;

2) cMbICT (PU3UYECKHMX BEIUYHMH: CKOPOCTh, YCKOpPEHHE, Macca, Cuja, MMITYJbC,
paboTta, MexaHu4ecKasi SHeprusi, BHYTPEHHSI SHEPTUs, aOCOIIOTHAs TeMIlepaTypa,
CpPEeIHSAs] KHWHETHYECKAas DHHEPrusi 4YacTULl BEIIECTBA, KOJWYECTBO TEIUIOTHI,
AJIIEMEHTAPHBIN ANEKTPUYECKUH 3apsAL;

3) cMBICH PU3UYECKUX 3aKOHOB KIIACCHUYECKOW MEXaHUKH, BCEMUPHOTO TSTOTCHUS,
COXPAaHEHMSI DHEPIUHM, HMILYJbCAa M DJIEKTPUYECKOrO 3apsia, TEPMOIWHAMUKH,
AIIEKTPOMArHUTHOU MHAYKIMHU, (OTOdDDEKTa;



4) BKIJIaJ POCCHUUCKUX U 3apyOCIKHBIX YUCHBIX, OKA3aBIIUX HAUOOJbIICE BIUSHHCHA
pasButTue GU3HKY;

JlabopaTtopnasi paGora Ne 1 Tema 3ansaTusi: 3aKoHbI COXpPaHeHHs B MEeXaHHUKE.

Leab pabdoTbl: CpaBHUTH JBE BEJIMYMHBI — YMEHBIIECHUE MOTEHI[MATBHON
OPHEPrUM MPUKPEIUIEHHOTO K MPYKUHE Tela MPU €ro MajJeHuUd U yBEIUYCHHE
MOTEHIIMAIBHON SHEPTUU PACTIHYTOU MPY>KUHBI.

IlepevyeHsb UCMOJB3YyeMOro 00OpPYIOBAHUSI: JHHAMOMETP, KECTKOCTh TPYKUHBI
koToporo paBHa 40 H/m; nuHelika uaMepuTeNbHas; Tpy3 U3 Habopa Mo MEXaHUKE;
macca rpy3a passa (0,100 £0,002) kr; ¢ukcaTop; mTaTuB ¢ My(TOH U JAIKOMH.

TeopnaneCKaﬂ qacTb

MexaHu4veckasi JHEPrus TeJa — 310 CKANAPHAS 8eTUYUHA, PABHAS
MAKCUMANbHOU pabome, KOMoOpasi MOXcem Oblmb COBEPUIEHA 8 OAHHBIX ) CIOBUSIX.
O6o3nauaercs E Enununa sueprun 8 CU [11x = 1TH*M]
Kunernueckasi JHeprusi — 3T0 SHEPTHS Tella, 00YCIOBICHHAS €T0 JBIKCHUEM.
Duszuueckas enUYUHA, PABHASL NOJIOBUHE NPOU3BEOEHUsL MACCHL Meld HA

Keadpam €20 CKopocmu, Ha3bleaemcs KHHEeTHYeCKOM 3Heprneﬁ TeJa:
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Kunetnueckas OHCPIUA — 3TO SHCPI'UA ABHIKCHUA. Kunetnueckas OHCPIruAg TCjia

—=

Maccoi M, IBMXKYIIErOCs CO CKOPOCThIO 7 paBHA padoTe, KOTOPYIO JOJIKHA
COBEpIIUTH CUJIA, MPUIIOKEHHAS K TOKOSIILIEMYCSI Ty, YTOObI COOOIIUTh eMY 3Ty

CKOpPOCTh:

Hapsiny ¢ kuHeTHueckoi sHepruei win 3Hepruei IBUKeHUs B (PU3UKE BAXKHYIO
POJIb UTPAET MOHATHE MOTEHIIUAIbHON YHEPIUHU VTN YJHEPTUH B3aNMO/1eiicTBHUSA
TeJl.

I[HoTeHuuaJbHAasA IHEPTUS — dHepaus meid, 00YCI081EeHHASL 83AUMHBIM
PACRONIOHCEHUEM B3AUMOOCUCBYIOUUX MeAHcOY cOOOU mell Uiy yacmet 00H020
meina.

IMoTeHuMaabHasi SHePrus TeJia B MoJie CHIbI TAXKECTH (MIOTCHIIMATbHAS
SHEprus Teja, MOJHATOTO HaJl 3eMJIIEH).

Ep = mgh



Omna paBHa paboTe, KOTOPYIO COBEPIIAET CHJIA TSXKECTU IIPH OMyCKAHUU Tejla Ha
HYJIEBOW YPOBEHb.

Pactsnayras (wnm cxxaras) mpy>KHHa CIIOCOOHA TPUBECTH B JBUKCHUE
MPUKPEIUICHHOE K HEeH TeJ0, TO €CTh COOOIIUTh 3TOMY TeTy KUHETHYECKYIO
sHepruro. Ciie1oBaTeNbHO, TaKasl Mpy>KMHA 00J1a/1aeT 3a11acoOM SHEPIUU.
[ToTeHImanbHONU SHEPTUEH MPYKUHBI (I JTF000TO YIPYyro AepOopMUPOBAHHOTO

T€Ja) Ha3bIBAlOT BEITUYHHY

i’
B, =
, T1e K — %KeCTKOCTh MPYKHUHBI, X - a0COJIOTHOE YJTMHEHHUE TeIa.
IHoTeHuua bHast JHepPrus ynpyro 1egopMIUpoOBaHHOIO Tejla pasHa pabome
CUTIbL YNPY2OCIU NPU nepexooe U3 OAHHO20 COCMOSIHUS 8 COCIMOAHUE C HYN1e80U
oeghopmayueil.
[ToTenmmanpHas SHEPTHUS TIPH YIIPYTO# AePopMaruu — 3TO SHEPTUS

B3aMMOJICUCTBHS OTJEIbHBIX YaCTEH Tea MEKy COOOW CHUIaMU YIIPYTOCTH.

CyMMa KHHETHYeCKO# U MOTEHIHAJIBbHON JHEPTUM TeJl, COCTABJIAIOLINX
3aMKHYTYI0 CHCTEMY M B3aHUMO/IeiiCTBYIOIIMX MEKIAY C000i cHiIaMu
TATOTeHHUs U CUJIAMHU YIIPYTOCTH, OCTAETCH HEM3MEHHOM.

DTO YTBEPKIAECHUE BBIPAKACT 3AKOH COXPAHEHUA IHEP2UU B MEXAaHUIECKUX
nporeccax. OH SABIIAETCS CIEACTBUEM 3aKOHOB HprOTOHA.

Cymmy E = Ek + Ep Ha3bIBalOT NOJHOH MeXaHMYeCKOM IHeprueii.

IHoHas MexaHnM4YecKasi JHEPIrUus 3aMKHYTOM CUCTEMBbI Tel,
B3aMMO/ICCTBYIOIIUX MEKAY CO00H TOJBKO KOHCEPBATHBHBIMHU CHJIAMH, IIPH
JIIOOBIX IBH/KEHUSIX ITHX TeJl He n3MeHsercs. [Ipoucxoasit muimb B3auMHbIE
NpeBpalieHusi NOTEHUIMAJBbHONU JHEPIHUH TeJI B X KHHETHYECKYI0 JHePrHI0, U
HA000pOT, WIH NEePexXo/] IHEPIUU OT OTHOIO0 TeJla K IPyromy.

E = Ex + Ep = const

3aKoH COXpPaHCHUA MEXaHMYECKOU OQHCPI'UH BBIINOJJHACTCA TOJBKO TOrd, KOraa

TeJa B 3aMKHYTOM CHCTEME B3aUMOJICHCTBYIOT MEXy CO00M KOHCEPBATUBHBIMU
CUJIaMU, TO €CTh CHUJIAMH, JUIsl KOTOPBIX MOYKHO BBECTH MOHSATUE MMOTEHINAIBHOM
DHEPI'UH.

Onucanue yCTAaHOBKH.



J11st paboThI UCTIOJIB3YETCS YCTAaHOBKA, MMOKa3aHHas Ha pucyHke. OHa

MPECTABIISIET COOOM YKPETUICHHBIN Ha IITATUBE TUHAMOMETP C Ppukcatopom 1.
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HPY)KI/IHa JAWMHAMOMCTpa 3aKaHIMUBACTCA IIPOBOJIOYHBIM CTCPIKHEM C KPHOYKOM.

®dukcarop (B yBEIMYCHHOM MAacCIITa0€ OH MOKa3aH OTJAEIbHO — IMOMeUeH Iudpoit
2) — 9TO JIeTKas IIacTUHKA 13 mpoOku (pasmepamu 5 X 7 X 1,5 mm),
IIpOpE3aHHasi HOYKOM JI0 €€ MeHTpa. Ee HacakuBaroT Ha IPOBOJIOYHBIN CTEPIKEHD
nuHaMomeTpa. PUKcaTop A0HKEH MepeMeniaThCs BIOJIb CTEPKHS ¢ HEOOIBIITNM
TPEHUEM, HO TPEHHUE BCE K€ JIOJKHO OBITh JJOCTATOUYHBIM, YTOOBI (PUKCATOP CaM Io
cebe He majan BHU3. B 9TOM HY>KHO yOeauThes iepea HayainoM pabotsl. s aToro
(dbuKCcaTOp YCTaHABIMBAIOT y HMKHETO Kpas IITKAJIbl Ha OTPAaHUYUTEIIBHON CKOOE.

3areMm pPacCTATUBAIOT U OTITYCKAIOT.

Xoxa padoTbi

1. I'py3 u3 Habopa 1Mo MEXaHUKE MPOYHO YKPEIUTE Ha KPIOUKE JUHAMOMETPA.

2. [TogauMuTE pyKOH TPY3, pa3rpysxas IpyKUHY, U YCTAHOBHUTE (PUKCATOP BHU3Y Y
CKOOBL.

3. Oriyctute rpy3. [lagas, rpy3 pactsaer npyxxkuny. CHUMHTE TPY3 U 110
MOJIOKEHHIO (PrKcaTopa u3MephTe JTMHEHKOM MaKCUMaIbHOE YIJTMHEHHUE X
MPY>KUHBL.

4. TloBTOpuTe OMBIT IAATH pa3. Halioute cpennee 3HaueHue h u x

5. Tloxcuuraiite E;,=mgh u E>,,=kx?/2

6. Pesynbratel 3aHecute B TaOIHILY.

7. CpaBHute oTHOIIEHUE £/ E)ep C €IUHULIEH U CLICTANTE BBIBOJ O

MOTPENIHOCTH, C KOTOPOU OBbLII MPOBEPEH 3aKOH COXPAaHEHUS SHEPTHH.



8. OTBeThTE HA KOHTPOJIbHBIE BOIPOCHI.
Conep:xanue oruera, Gpopma u npaBujia oGopmMiIeHUS 0THYETA O

BBINIOJIHEHHOI padoTe: TabHIIA.

Ne h=Xmax, hcp=ch, Elcp, Ech,
Elcp/ EZcp
onbITa M M Jx Jx
1
2
3
4
5

3aganuss M Bonmpochl s (GOPMUPOBAHMS M  KOHTPOJIS  BJIaJeHHUS
KOMIIEeTEeHIUSIMHU.

KonTpoabHbIE BONPOCHI
1.PackpoiiTe NOHATHE MEXaHUYECKON IHEPTUU?
2.Kaxkas sHeprus Ha3piBaeTcsi kKuHetnueckoi? [1o kakoi hopmyse oHa HaxoauTcs?
3.Kaxkas sHeprust Ha3piBaeTcsi noTeHuanbHon? [1o kakoi popmyse ona
HAaXOJUTCS?
4.ChopMynupynTe 3aKOH COXpaHEHUS MEXaHHUYECKON IHEPTHH.

5.KakoBbI rpaHUlIbl TPUMEHEHUS 3aKOHA COXPAHEHHSI MEXaHUYECKOW SHEPruu?

JlaGopaTopHasi padora Ne 2 Tema 3ansTusi: CBolicTBa napos.

eab padoThI: OCBOUTH MPUEM OINPEICIICHUS OTHOCUTEILHON BIAKHOCTH
BO3/1yXa, OCHOBAHHBIN Ha MCIIOJIb30BaHUHU TICUXPOMETPA.

Ilepeyenb ucnosib3yemMoro ooopynoBanus: [lcuxpomerp

Teopurnuyeckasi 4acThb

B armocdepHoM Bo3ayxe Bcerja MpUCyTCTBYIOT Mapbl BOJIbI, KOTOpasi HCHapseTCs
C IOBEPXHOCTH MOPEM, pEK, OKEaHOB U T.II.

Bo3zoyx, codeparcawuii 600510t nap, Hazvléaom BIAAKHBIM.

BraxxHocTh BO3/TyXa OKa3bIBAET OTPOMHOE BIIMSIHME HA MHOTHE MPOLIECCHI HA
3emuie :Ha pa3BUTHE QIIOPHI U (hayHbI, HAa ypOKail CeIbX03. KyJIbTYp, HA

MNPOAYKTUBHOCTD ) KUBOTHOBOACTBA U T.. BnaxnocTth BO3ayXa UMCCT OoJIBIIIOE



3HAYCHHUE JUTSI 30POBBS JTIOJCH, T.K. OT HE€ 3aBHCHT TEINIOOOMEH OpraHu3Ma
YeJioBeKa ¢ OKpyskarolen cpenoil. [Ipu HU3K0# BIaXXHOCTH MPOUCXOAUT OBICTPOE
UCIIaPCHUE C MIOBEPXHOCTH U BHICBIXaHUE CIIM3UCTOM 000JI0YKH HOCA, TOPTAHH, YTO
MIPUBOJNT K YXYJIIIICHUIO COCTOSTHUSI.

3HAYUT, BIAXKXHOCTh BO3AyXa HAJI0 YMETh H3MEPATh. [ KOJTMYeCTBEHHON
OILICHKH BJIAYKHOCTH BO3/yXa UCIOJIb3YIOT MOHITHS a0COJIOTHOW M OTHOCUTEIILHOM
BJIQYKHOCTH.

AOCOIOTHASI BJIAKHOCTD — 8eIUUUHA, NOKA3BIBAIOWAS, KAKASL MACCA NAPO8
600bl Haxooumcs 6 1 m? 6030yxa (T.e. 3TO IIIOTHOCTh BOJSIHOTO Nlapa). Ona pasHa
napyuaitbHoOMy 0aeleHuto napa npu OaHHoU memnepamype.

IMapuuaabHOe JaBJEHHE Mapa — 31mo Oas/ielue, KOmopoe OKa3wvléan vl
B00SIHOU NAP, HAXOOAWULCS 8 8030YXe , eCiid Obl 8Cce OCMAIbHbIE 2A3bl
Omcymcmeo8an.

OTHocHTEIbHAS BJAKHOCTD BO3IYXa — 5110 8eUYUHA, NOKA3bIBATOWAS, KAK
oazex nap om Hacvlyeruss. Imo OmHoueHUue NapyuaibHo20 0A6IeHUs. P 800AHO20
napa, cooepicauie2ocs 8 86030yxe npu OAHHOU memnepamype, K 0ae1eHUI0

HacvlyeHHo2o napa Po IPU TOM K€ TEMIIEPATYpeE, BBIPAXKEHHOE B IIPOLIEHTAX:

o=-2.100%.

2y

Ecnu Bo3ayx HE COMEPIKHAT MapoB BOJBI, TO €0 a0OCOFOTHAS M OTHOCUTEIbHAS
BIaXHOCTH paBHbI 0. [IpenenbHoe 3HaueHne OTHOCUTENbHOM BiaxkHocTH — 100%.
HopwmaibHo# A1 4enoBeuecKoro opranm3Ma CuuTaeTcs BIaxxHocTh 60%.
Jl1st m3MepeHus BIaXKHOCTH BO3/IyXa HCIIOIB3YIOT MTPUOOP TICUXOMETP.
IlcuxpomeTp. (OT rped «rcuxpua» - Xxosioja). CoCTOUT U3 IByX OJMHAKOBBIX
TEpMOMETpPOB. PezepByap ofHOTO U3 HUX OOEPHYT MapJeid, OMyIIICHHON B COCY/I C
Boz0i. Bosa cmMaumnBaeT mapiito Ha pe3epByape TepMOMETpa U MpH €€ NCTTapCHHUH
OH oxJIaxxaaeTcs. [1o pa3HOCTH TeMIepaTyp CyXoro M BIaKHOTO TEPMOMETPOB TI0

MICUXPOMETPUIECKON TaOIHIIE OMPEACIIIOT BIaXKHOCTh BO3TyXa.



Xoa padoThi:

1) TloaroToBUTH TAOIHILY ISl 3AIUCH PE3YJIHTATOB U3MEPEHUH U BBIYMCICHHIA
2) PaccMoTpeTh yCTpOMCTBO MICUXPOMETPA.

3) Ilo moka3aHHsM CyXOro TEPMOMETPA U3MEPUTH TEMIIEPATYPY BO3IYXa teyxoro
B IIOMEILIEHNH.

4) 3anmcaTh MOKa3aHMs TEPMOMETPA, pe3epByap KOTOPOTo OOMOTaH MapJiei
toancnoro

5) Beraucnuth pa3HOCTh MOKa3aHUN TEPMOMETPOB At = teyxoro - Lsnanuoro

6) Ilo ncUXpOMETPUUECKOM TAOIHUIIEC ONIPEICIIUTh BIAKHOCTh BO3yXa (0

7) Pe3ynbTaThl U3MEPEHHIA M BEIYHUCIICHUH 3aHECTU B TAOJUILY.

8) CnenaiiTe BBIBOJ O TOM, HOpMAJIbHAS JI BJIAKHOCTH BO3/[yXa B IOMEIICHHUH.

9) OtBeThTE HA KOHTPOJILHBIC BOTIPOCHI.

Coaep:xanue or4era, popmMa ¥ npaBuaa oGopMICHUS 0TYETA O

BBINIOJIHEHHOI padoTe: TabiuIIa.

No omnbiTa tcyxoro; oC tenascuoro, °C At, °C 0, %



3aﬂaHHﬂ U BOIIPOCHI JIsA (l)OpMPIpOBaHI/ISI H KOHTPOJA BJAACHUA
KOMIICTCHIIUAMM.
KOHTpOJILHI)Ie BOIIPOCHI

1. Ilouemy npu npoyBaHUM BO3/yXa yepe3 3(up, Ha NOJUPOBAHHOM
MOBEPXHOCTH CTEHKU KaMepPbl THTPOMETpa NosiBisieTcst poca? B kakoi
MOMEHT MOSBIISIETCS poca?

2. IloueMy mokazaHus «BIKHOTO» TEPMOMETPA MEHBIIIE TIOKa3aHUI «CyXOTO0»
Tepmomerpa’?

3. MoryT 11 B X0/1€ OIIBITOB TEMIIEPATYPHI «CYXOT0» U «BIIAXKHOTO»
TEPMOMETPOB OKA3aThCs OJJUHAKOBBIMU?

4. Tlpu KakoM YCJIOBHHU Pa3HOCTU NOKa3aHUN TEPMOMETPOB HauOOIbILIAsA?

5. Mosxer 11 Temneparypa «BJIaKHOT0» TEPMOMETPA OKa3aThCs BBILLE
TEMIIEPATypPbl «CYXOro» TEpMOMETpa?

6. Cyxoi U BIaXXHBI TEPMOMETP ICUXPOMETPA IMMOKA3BIBAIOT OJIHY H TY XK€
temneparypy. KakoBa oTHOCUTENbHAS BJIaXKHOCTh BO3yXa?

7. Kaxum MoXkeT ObITh MpeebHOE 3HAY€HUE OTHOCUTEIBHON BIAKHOCTH

BO3yXa?

JlabopaTtopnasi padora Ne 3 Tema 3ansaTusi: CBoOMCTBA KUIKOCTEH.

Heab padoTel: onpeaeanTh KO3(PPUIUEHT MOBEPXHOCTHOTO HATSIKEHUS BOJIbI
METOJIOM OTPBIBA KameJb.

IlepedyeHb MCMOIB3YyeMOro 000PYA0OBAHUSA: COCY/T C BOJOM, IINPUIL, COCYT IS
cOopa Kamemb.

Teopurnuyeckasi 4acThb

MoJieKyibl TOBEPXHOCTHOTO CJIOSI KUJIKOCTH 00J1aat0T U30BITKOM
MOTEHIMAIBHOW YHEPTUU 10 CPABHEHUIO C SHEPTUEH MOJIEKYJI, HAXOAIINXCS
BHYTPH KUIKOCTH

Kak u mo0ast Mexanuyeckasi CucTeMa, MOBEPXHOCTHBIN CIIOM KUIKOCTH
CTPEMUTCSA YMEHBIINUTH OTCHIIMAJIBHYIO SHEPTUIO U cOKpamaercs. [Ipu stom

coBepiaercs pabora A:



A= ahy

e 6 - K03 GUIMEHT NOBEPXHOCTHOTO HATsKeHUs. EauHuisl u3mepenus Jx/m?

i H/m
A ra
a=— a=—
AS wm !

rie F — cruia moBepXHOCTHOTO HAaTsDKEHUS, | — JuTMHA TpaHUIbl TOBEPXHOCTHOTO
CJIOSI YKUIKOCTH.

[ToBepXxHOCTHOE HATSHKEHUE MOYKHO OIPEACIATh Pa3InIHBIMKA MEeToAaMu. B
Jab0paTopHOI paboTe HUCIIOIB3YETCS METO OTPhIBA KalleJlb.

OMBIT OCYIMIECTBIIIOT CO MITIPUIIOM, B KOTOPOM HaXOJIUTCS UCCIEayeMast
KUJIKOCTh. HaxkuMaroT Ha TIOPIIIeHp IIMPHUIIA TaK, YTOOBI U3 OTBEPCTHUS Y3KOTO
KOHIIa IITIPHITA MEIJICHHO Ma1aay Karu. [leper MOMEHTOM OTphIBa KaIluld CHJIa
TSOKECTH F e =Myiann 0 paBHA CHJIE TTOBEPXHOCTHOTO HATsDKEHMS F, rpaHuiia
CBOOOTHOM MOBEPXHOCTH — OKPYKHOCTH KaIljIl

Z =TT 'dxanfzu

CrenoBaTeibHO:
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OnbIT OKa3bIBaCT, YTO Uiy =0,9d, rme d — nuameTp KaHaza y3KOro KOHIIA
HITpULA.

Maccy karmim MOXHO HalTH, IOCYNTAB KOJMYECTBO KaIlesib N U 3Hasi MAcCy BCEX
Kamneiab M.

Macca kanenb m OyZeT paBHa Macce KUJIKOCTU B IITpUIIE. 3Has 00beM
KUJIKOCTH B IINPULE V U INIOTHOCTH )KUAKOCTHU P MOKHO HAUTH Maccy m=p-V
Xoxa paboThi:

1) Haueptute Tabmuiry.

2) TloxcraBbTe MO IITPHI] COCY/T AJIsE COOpa BOJBI U, INIABHO HAKUMAs Ha
MOPIIIECHB MIMPHILA, JT00EUTECh MEJICHHOTO OTPhIBAHUS Kareb.
[ToncumTaiiTe KOJMYECTBO Kamesab B | MJI ¥ pe3yJibTat 3aluIluTe B TA0IUILY.

mg

g=—"
»70,9d
3) BprumcinuTe MoOBEPXHOCTHOE HATSHKEHUE IO POpMyJIe

Pesynbrar 3anummTe B TaOIHILy.



4) TloBTOpHTE OMBIT C 2 MJT U 3 MJT BOJIBI.

5) HaiimuTe cpeaHee 3HAYCHHE TOBEPXHOCTHOTO HATSKCHUS 3

Pe3synpTaT 3anuiivre B TaOIHILY.

6) CpaBHUTE MOJTYYCHHBIN pe3y/IbTaT ¢ TAOJUIHBIM 3HAUCHHEM
ITOBEPXHOCTHOTO HATSIKEHUS C YIETOM TEMIIEPATYPHI.

7) OnpeneiauTe OTHOCUTEIIBHYIO TIOTPEITHOCTh METOJIOM OIEHKH Pe3y/IbTaToOB
W3MEPEHUM.

e
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8) PesynbTar 3anmummre B TAOIUILY.
9) Cremnaiite BBIBOI.
Conep:kanue ordyera, GpopmMa U npaBuja 0(popMIICHUS 0TYETA O

BBINOJIHEHHOI padoTe: TabiHIIA.

Ne |Macca YUncao [Auamer | [loBepxHocT Cpennee Taoanmunoe | OTHOCHUTEIbHA
KarmneJ | KaneJ p -HOE 3HAYEHHE 3HaYeHHe |sl MOrPelHOCTh
OIBLIT
b KAaHAJIa | HATS’KEHHE MOBEPXHOCTHOI MOBEPXHOCT
a 0 %
INpUIAa 0 HATSI’KEeHUSA -HOT'0
m, Kr n o, H/m
HATSIKEHHU A
d, M Gcp, H/m
Orab, H/m
1 1*10°° 2,5%103 0,072

3amanuss u Bompochl Aasi  (GOpPpMHUPOBAHMS W KOHTPOJISl BJIAJCHUS
KOMIICTCHUSIMU.
KoHTpoJ/ibHBIE BONIPOCHI

HO‘ICMy IMOBEPXHOCTHOC HATAKCHUC 3aBUCUT OT poaa )KI/I)IKOCTI/I?
HO‘{CMY 1 KaK 3aBUCHUT IMOBECPXHOCTHOC HATAKCHUC OT TeMnepaTprI‘?
N3meHuTcs nu PE3YJIbTAT BBIYUCICHUSA ITIOBECPXHOCTHOI'O HATAKCHU S, CCIIN

OTIBIT IPOBOAUTH B APYTOM MecTe 3emiin?



4. VI3MeHuTCs JIU pe3ybTaT BBIUUCIICHHS, €CIIM TUaMETp Karlellb TpyOKu OyaeT
MeEHbIE?

5. Tlouemy canegyer 4oOMBaTHCS MEAJIEHHOTO NAJECHUS Karesb?

JlaGopaTopHasi padora Ne 4 Tema 3ansiTusi: 3aKOHBI IOCTOSTHHOTO TOKA.
DJIeKTPU4YeCKHid TOK B MOJYNPOBOHUKAX.

Leab padoThl: NPOBEPUTH CIPABEAIMBOCTh 3aKOHOB MOCIEA0BATEIBHOIO U
NapaJyIeIbHOTO COEAUHEHUS TPOBOJHUKOB.

IlepeyeHb HCIOJIB3YeMOr0 000PYI0BAHMSA: AMIIEPMETP, BOJILTMETP, JIAMITOUKA,
MIPOBOJIOYHAS CITUPaib, OaTapeiika, K4, peocTaT

Teopurnueckasi 4acThb

HpOBOI[HI/IKI/I B DJICKTPHUYCCKUX LCIIAX MOTYT COCAUHATHCA ITOCICAOBATCIIBHO U
mapaJuICJIbHO.

IIpu nocJienoBaTe IbHOM COeIMHEHUHU MPOBOIHUKOB (puc. 1.9.1) cuna Toka Bo
BCEX MPOBOJHUKAX OJUHAKOBA!
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Pucynok 1.9.1.
IlocaenoBaTenbHOE COETUHECHHIE
MIPOBOJTHUKOB

[To 3akony Oma, Hanpsixenust U u U, Ha mpoBOAHMKAX PaBHbI

U1 = |R1, U2 = |R2

O61ee Hanpsixkenue U Ha 000UX MPOBOAHUKAX paBHO cymMme HanpsukeHuit U
U,:

U=U1+U2=|(R1+R2)=|R,
rjae R — anekTpudeckoe conpoTuBieHue Bee nenu. OTcroaa cieayer:
R=R; +R,.

le/l HoCJICA0BAaTCJIbHOM COCAMHCHUH ITIOJTHOEC COIIPOTUBJICHUE LICIIK PaAaBHO
CyMME COHpOTl/IBJIeHI/Iﬁ OTJA€¢/IbHBIX IPOBOAHUKOB.



OT1O0T peE3yabTaT ClIpaBCAJINB JJIA JF000T0 YMcia MIOCJICA0BATCIIBHO COCAMHCHHBIX
IIPOBOJHHUKOB.

IIpu napanneasHom coenruenum (puc. 1.9.2) nanpsoxenus Uy u U, Ha 06oux
IIPOBOJIHUKAX OJIMHAKOBBI:

U1 = U2 =U.
CymmMa TokoB |1 + |2, mpoTekaromux mo 000uM MPOBOJHUKAM, paBHA TOKY B
HEPA3BETBIICHHOM LCTIN:
=11+ 1o

DTOT pe3yabTaT CIEAYET U3 TOT0, YTO B TOUKAX pa3BETBIICHUsS TOKOB (Y316l A 1 B)
B IICTIH ITOCTOSTHHOTO TOKa HE MOTYT HAaKaIUTMBAThLCSA 3apsabl. Hanpumep, k y3my A
3a BpeMs At moarekaet 3apsn IAt, a yrekaeT ot y3i1a 3a To e BpeMs 3apsi

1At + 1,At. CnenoBarensho, | =11 + |,

Pucynox 1.9.2.
[TapannensHOE COeIMHEHUE TTPOBOTHUKOB

3amnuceiBasg Ha OCHOBaHUHU 3akoHa Oma

L=e L= n1=2
TR TR TR

rac R-— QJICKTPHUICCKOC COIIPOTUBIICHUC BCcel ICTIN, ITOJIYIUM

IIpu napaJuieJibHOM COeIMHEHNH TPOBOJHMKOB BeJIMUYMHA, 00pPaTHAA 001IeMy
CONPOTHUBJICHUIO IIeNH, PABHA CYMMe BeJIMYNH, 00PATHBIX CONPOTHBJIECHUAM
NapaLieJibHO BKIKYEHHBIX IPOBOJTHUKOB.

Xoxa padoThl.
3amanue 1. 1zyyeHue nocneqoBaTeIbHOIO COSTUHEHMUS.

1. Cobepure nenb no pucyHky Huxe. Bonprmerp npucoenunute kK Toukam N u K
nenu. OH B 3TOM Cy4yae MOKaKeT HaNpsHKEHUE Ha PE3UCTOPE U JIAMITOUKE BMECTE
(Uoow). PoTO cOOpaHHO# Henu moka3zaHo Ha ¢otorpaduu Hrbke. 3aMKHHTE 1ICTb U



3anuImMTe B Ta0auIy nokazanus cuiibl Toka [ u Ugey. Llens pazomkHuTE 1
MMOKAXKUTE €€ YUUTEIIIO.

2. [TonkitounTe BOJBTMETP K TOUK
pesucrope Rj.

Hanpspkenue Up Ha

\\vm Hanpspbkenue Uy Ha

3. HOI[KJ'IIOLII/ITG BOJIBTMCTP K TOYK o

JJaMITOYKC.

4. ITo popmynam Ri=U1/l, Ry=U/l, Rosm=Uoew/| moaCUMTANITE CONPOTUBICHHS
pe3ucTopa, IaMITOYKH, yJacTKa, BKIFOYAIOIIETO PE3UCTOP U JIAMITOUKY.
Pe3ynbpTaThl OKpYTIASHTE 10 TECATHIX.

5. I3mepeHHbIe ¥ IOICYNTAHHBIC 3HAUCHHS 3aHECUTE B TAOIHUITY.

6. Crenaiite yCTHO BBIBOJI, ITOATBEPKIAIOTCS JIH OIBLITOM (hOPMYJIbIL:
Uos= U1tU2  Rosn= R1tR2

BaHaHne 2. I/ISY‘ICHI/IC ImapaJuiCJIbHOI'O COCIUHCHUA.

1. Cobepute 1iemnb Mo puCyHKY HIke. POTO cOOpaHHOI 1IeNu MOKa3aHo Ha
dboTorpaduu HIKE.

ConpoTuBileHHE peocTara cAenaiTe MAKCUMaJIbHbIM. 3AMKHUTE LIETb U 3aIIULINTE
B TaOJUIy MOKa3aHus cuiibl TOKa losy ¥ U. Llenbs pa3oMKHHUTE U OKaKUTE €€
YUHTEITIO.
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. Rz




2. OTcoeMHUTE BOIBTMETP, a AMIIEPMETP MPUCOETUHUTE B BETBb C PE3UCTOPOM.
ConpoTHBIEHHE PEOCTAaTa ITyCTh OCTAETCS MAKCUMAJIBHBIM. 3alUILNTE B TAOIHUILY
3HaYeHue cuibl Toka I1, mporekaromeit uepes pesuctop Ri. Cxema nienu cmMotpute
Ha PUCYHKE 2.

®otorpadus 2

PucyHok 2
-

b :

-

3. AMniepMeTp MpUCOETUHUTE B BETBH C JAMIIOUYKOM. 3aNHIINTE B TAOIHILY
3Ha4YECHHE CHUJIBI TOKA [, MpoTekaromen yepes Jamnouky. Cxema 1nenu CMOTpUTE Ha

dboTorpaduu 2.
4. ITo popmynam Ri=U/l1, Ry=U/l3, Ros=U/l o6, OaCUMTANTE COMPOTUBIICHHS

pe3UCTOpa, TAMIOYKH, YYACTKA, BKIIOYAIOIIETO PE3UCTOP U JAMIIOUKY.
PesynbTatsl OKpyIriIsiiTe 10 J€CATHIX.

5. I/IBMCpeHHBIe H IIOACYHNTAHHBIC 3HAYCHU 3aHCCUTC B Ta6J'H/II_Iy.

6. CnenaiiTe yCTHO BBIBOJ, TIOJTBEPKIAIOTCS JIK OMBITOM (DOPMYIIBIL:
R, xR,

R, +R,
Conep:kanue or4yera, GpopmMa U NpaBUIA 0(POPMIICHHUS 0TYETA O

loom= 11+ 12 Rosm=

BBINOJIHEHHOI padoTe: TabHIIa.

I, U, U, Uo6m, Ri, Ro, Ro6us Ui+U,, | Ri+Ry,
A B B B OMm Om OMm B OMm

U1 |11 |21 |06LL11 Rl) RZ) ROGIJ.U |1+|21 RZL>< RZ
B A A A OmMm OmMm Om A R, +R,

3aganuss M Bompochl st (GopMUpPOBAHMST W KOHTPOJISl  BJIAJeHUs
KOMIIETEHINUSIMH.
KoHTpoJibHBbIE BOPOCHI

1. MaiiTe onpeneneHre NOHITHI «BETBbY, KKOHTYP», «Y3€ID».




2.Yemy paBHO oOlIee CONPOTHBIEHUE LENU TNPU MOCIEIOBATEIBHOM
COEIMHEHUH COIPOTUBIICHUN?

3. UeMy paBHa 0011asi MPOBOJMMOCTD I[ENU MPHU MapaICIbHOM COCAMHEHUU
CONPOTHUBJICHUI?

4. Yemy paBHO 00111€€ CONPOTUBIIEHUE LENU IPU CMEIIAHHOM COETMHEHHUH
CONPOTHUBJIECHUI?

5. Kak nonumaetcs u unraercs 3akoH Oma JiIsl 3aJaHHBIX CXeM?

JlaGopaTopHuasi padora Ne 5 Tema 3anHsaTHA: 3aKOHBI IOCTOSIHHOTO TOKA.
DJIeKTPU4YeCKHid TOK B MOJYNPOBOHUKAX.

Heab padorel: onpeaenuts I/]C 1 BHyTpEeHHEE CONTPOTUBIECHNE UCTOYHUKA
MOCTOSTHHOT'O TOKa Y OLICHUTH MPaBI0NO0A00HOCTD MOJYUYEHHBIX PE3YIbTATOB.
Ilepeuyenb ucnosib3yemoro ooopyaosanusi: nictounuk JJ[C, ko4, amnepmerp,
BOJIETMETP, TPU PE3UCTOPA C U3BECTHBIMU CONPOTUBIICHUSIMH, COCTUHUTEIILHBIE

IIPOBOJHUKH, PCOCTAT.

Teopurnueckasi 4acThb

PaboTa BBITIOTHSACTCS ¢ ITOMOIIBIO JICKTPUICCKON 1T, COCTOSIISH U3
MOCJIEI0BATEIbHO COCAUHEHHBIX JIEMEHTOB: ucTouHuka JJ[C, kiatoua,
aMIiepMeTpa U pe3ucTopa ¢ U3BECTHBIM CONMPOTUBIICHUEM. V3MepsieTcs cuia Toka
B LIENIY [PU 3aMKHYTOM KJTFOYE.

IIpumeuanue: VIcnionp30BaTh PE3UCTOPHI C MATIBIM COIPOTUBIIEHUEM HE
pEeKOMeHyeTcsl, T.K. OyeT cKa3bIBaThes 3(hPEeKT HarpeBaHus pe3UCTOPOB U
VU3MEHEHUE X CONPOTUIICHUS.

Jlanee B IeNy pe3UCTOP 3aMEHSETCS PYTUM B U3MEPSIETCs CHJIa TOKA B IIETIN B
HOBOM ciy4ae. J{st o0oux ciydaeB 3akoH OMa AJist 3aMKHYTOH 11enu OyeT
BBINJISAICTD ciieayronmM oopazom: £ =11 (Ry + 1), E = 13(Rz +r).

KoMmOuHUpyst TpeMst pe3ucTopamMu ¢ H3BECTHBIMH COTIPOTUBIICHUSMH, MOYKHO
NPOBECTH TPH TMAPhI OJJOOHBIX U3MEPCHHU.

Xoxa padoThl.

1. IloaroToBbTE TUCTHI AJISt OTYETA O PAOOTE C MPEIBAPUTEILHBIMU 3aITUCSIMHU.
2. CobepuTe dMEeKTPUIYECKYIO 11eTb, COCTOSIIYIO U3 MOCIEA0BATEIHHO
COEJIMHEHHBIX 3J1eMeHTOB: uctounrka JJIC, kinroua, aMmnepMeTpa u pe3ucTopa ¢
U3BECTHBIM COMPOTUBICHUEM. MI3MephTe cuily TOKa B IIEH MPH 3aMKHYTOM
KJIFOYE.



3. 3amMeHuTe pe3UCTOP HOBBIM U U3MEPHTE CUITY TOKA B LIEMH B IAHHOM CJIy4ae.
[IpoBeanTe aHamOTUYHBIE NEUCTBUSI C TPETHUM PE3UCTOPOM. Pe3ysbTaThl

U3MEpEHHI 3aHECUTE B TAOJHILY.
4. IIpoBeaute BerunciaeHus J/]C uCTOYHMKA TOKAa U BHYTPEHHETO CONPOTUBICHUS
MCTOYHHUKA JJIs1 IEPBOTO U BTOPOTO, JJIs IEPBOTO U TPETHETO, /ISl BTOPOTO U

TpeThero ciaydaes 1o cieayromumM Gopmynam: I = (I1Ry — LbR)/(1, — 1), E =

l112(R2 — R1)/(11 — 1).
5. [logcuunTaiiTe BEIMYMHBI OTHOCUTEIILHON U aOCOMIOTHOM MOTPEIIHOCTEH,
00paboTaB BEIYUCIIEHUSI METOJJOM CPETHETO apU(PMETHUECKOTO.
6. CnenaiiTe BBIBOJIBI O TIPOJICTIaHHOM padoTe.

Conep:kanue or4yera, GpopmMa U npaBujia 0(poOpMIICHUS 0TYETA O

BBINOJIHEHHOI padoTe: TabiHIIA.

HiIa BuyTrpeHnnee Ao6coroTHas
¢ SIC | A6comornas| BMYTP
toka| ConpoTHBICHHE COITPOTHBJICHUE| TOTPEIIHOCTD
No MCTOYHHKA| TOTPEITHOCTh
0 B pe3ucropa UCTOYHUKA | BHYTPCHHETO
TOKa 2]1C
LEenu TOKa COITPOTHBIICHUS
OIIBITA I R E AE r Ar
A OMm B B OMm OM
1
2
3
3amanuss u Bompochl Aasi  (GOpPMHUPOBAHMS W KOHTPOJIS  BJIAJCHUS
KOMIICTCHIIMAAMMU.

KoHTpoJibHBIE BONIPOCHI

1. IToueMy noka3zaHusi BOJITMETPA PHU PA3OMKHYTOM U 3aMKHYTOM KJTIOU€

pa3JIMYHbI?

2. Kak moBweicuTh TOUHOCTH M3Mepenns DJ]C ucrtounmnka Toka? Pe3ucTopsl ¢
KaKUMU COTIPOTUBIICHUSIMU yI00HEe UCTI0JIb30BaTh B TAaHHOU paboTe?

3. [Touemy aGconroTHas 1 oTHOCUTENBbHAs norpemHocTy J/]C u BHyTpeHHETO
COTNPOTUBJICHUSI UICTOYHUKA TOKA B JaHHOU pabOTe CTOJIb 3HAUUTEIIbHBIC?

4, Kak BiusieT U3MEHEHHE TeMITepaTyphl pE3UCTOpa MPU HarpeBaHUU Ha
pe3yJIbTaThl U3MEPEHUN B TaHHOU padoTe?

JlaGoparTopHasi padora Ne 6 Tema 3ansaTusi: MarauTHoOe moJie.
DJIEKTPOMATHUTHAS MHAYKIIUSI.

Hean padoThl: u3yuums yCcio8us 603HUKHOBEHUsL UHOYKYUOHHO20 moka, I/C

UHOYKYUU.




IlepeyeHb HCOJIB3YeMOT0 000PYIOBAHMSA: KAMYUiKa, 084 NOIOCOBLIX MASHUMA,
MULTUAMNEPMEMP.

Teopurnyeckas yacTb

B3auMHas cBs3b 2JEKTPUUECKUX M MATHUTHBIX 10JI€H ObUTa yCTaHOBJIEHA
BBIAAIONTUMCS aHTIIMHACKUM Gu3ukoM M. @apaaeem B 1831 r. OH OTKpBUT SBJICHHE
3JIEKTPOMATHUTHOM MHAYKIMH.

MHorounciieHHbie onbIThl Papajes NOKa3bIBAKOT, YTO C MTOMOIIBK) MATHUTHOTO
I10JIS MOYKHO MOJIYYUTb JJIEKTPUUECKUM TOK B IPOBOJHUKE.

SBJIeHMe 2JIEKTPOMATHUTHON MHAYKIUU 3AKA10YAeMCs 8 B03HUKHOBEHUU
NIEKMPUUECKO20 MOKA 8 3AMKHYMOM KOHMYpe Npu U3MEeHEeHUU MACHUMHO20
NOMOKA, NPOHU3LIBAIOULE20 KOHMYD.

Tox, 6o3nuxalowull npu s1671eHUU INEKMPOMASHUMHOU UHOYKYUU, HA3bLBATOM
HHAYKLIHOHHBIM.

B snexTpudeckoit ienu (pucyHOK 1) BOZHMKAET MHAYKIIMOHHBIN TOK, €CIIU €CTh
JIBIKEHHE MarHUTa OTHOCUTEIBHO KaTYIIKU, Wi Hao0opoT. Hanpasienue
MHIYKIHOHHOTO TOKa 3aBUCHUT KAaK OT HAMPABJICHUS JBUKEHUSI MATHUTA, TAK U OT
PACITOJIOKEHUS €T0 MOI0COB. IHAYKIIMOHHBIN TOK OTCYTCTBYET, €CIIU HET

OTHOCHUTCIIBHOI'O IICPCMCIUICHU A KaTYIIKHW U MarauTa.

Pucynox 1.

Crporo roBops, Ipu IBUKEHUHA KOHTYpa B MATHUTHOM I10JIE TEHEPUPYETCS HE

OHpC)]eJIeHHBIfI TOK , a OIpCACIICHHAsA 3. 1. C.
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Pucynok 2.



dapaeit SKCIepUMEHTATLHO YCTAHOBHII, UTO NPU USMEHEHUU MACHUMHO20
nomoxa 6 npogoosawem koumype oznuxaem I/[C unoykyuu E,,o, pasnas
CKOPOCMU USMEHEHUsL MACHUMHO20 NOMOKA Yepe3 NOBEPXHOCb, 02PAHUYEHHYIO
KOHMYPOM, 839MOU CO 3HAKOM MUH)C'
X

Pt

Ota (popmyna BeipakaeT 3akoH Dapajesi: 3. 0. ¢. UHOYKYUU PAGHA CKOPOCHU
U3MEHEHUs MACHUMHO20 NOMOKA Yepe3 NOGEPXHOCH b, 02DAHUYEHHYIO
KOHmMYypoMm.

3HaK MUHYC B (popMyJie OTpakaeT mpaBuiio Jlenua.

B 1833 roay JIeHI[ ONBITHBIM IyTEM J0Ka3ajl yTBEPKICHUE, KOTOPOE
Ha3bIBACTCS MPABWIOM JIeHNa: uHOYKYUOHHBLIL MOK, 8030)HCOAEMDBLIL 6
3AMKHYMOM KOHmMYPe NPU U3MEHEHUU MAZHUMHO20 NOMOKA, 6Ce20a HANPAe1eH
mak, umo co3oagaemoe um MAZHUMHoe noJjie NPEenAmCcmeyen UsmMeHeHuIo
MAZHUMHO20 NOMOKA, 8bI3b16aI0WL€20 UHOYKUUOHHbLIL MOK.

IIpu Bo3pacTaHuu MarHuTHOro noroka ®>0, a g, <0, T.€. 2. 1. C.
WHYKIINH BbI3BIBAET TOK TAKOTO HAIPABJIEHUS, IPU KOTOPOM €r0 MArHUTHOE TOJIe
YMEHBIIIAET MarHUTHBIN MOTOK Ye€pe3 KOHTYP.

IIpu ymeHbmIeHUM MAarHuTHOT0 MOTOKa ®<0, a g4y, > 0, T.€. MATHUTHOE TIOJIE
WHIYKIIMOHHOTO TOKA YBEIMYMUBACT YOBIBAIOIINI MArHUTHBIN MOTOK Yepe3 KOHTYP.

IpaBuio Jlenna vnmeet riryookuii pu3nUecKnid CMBICI — OHO blpadicaem
3AKOH COXPAHEeHUsl YHep2ul: €CIIU MAarHUTHOE TI0JI€ Yepe3 KOHTYP YBEINYMUBAECTCS,
TO TOK B KOHTYpE HalpaBJIeH TaK, YTO €r0 MarHUTHOE I0JI€ HAIIPABJIEHO MPOTHUB
BHEIIIHETO, a €CJIM BHEIIHEE MAarHUTHOE MOJI€ YePEe3 KOHTYP YMEHBIIIAETCS, TO TOK
HaIpaBJIeH TaK, YTO €ro0 MarHUTHOE MOJIE MOAIEPKUBAET ATO YObIBAIOIIIEE
MarHuTHOE MOJI€.

Xoa padoThl.

[ToaroroBbTe AJIs OTYETA TAOIMILY U 110 MEpE MTPOBEIACHHUS OIBITOB 3aMOJHUTE €€.

HanpasiieHus
OTKJIOHEHUS
IMoxasan | crTpeskn HanpagJienue
Ne JecrBus ¢ usi MHJUIHAMIIEP-| HMHIYKIHOHHOIO TOKA

n/n MArHMTOM U MUJLIIM- MeTpa (mo mpaBuiy JleHua)



KaTYHIKOM

aMIepMeTr

pa,
MA

(Bmpaso,
BJICBO WJIH HE

OTKJIAHSIETCS)

bricTpO BCTaBUTH
MAarHuT B KaTylIKy

CCBCPHBIM ITOJJIOCOM

OcTaBUTh MarduT B
KaTyIlIKe
HETIOABUKHBIM

mocJe onpita 1

beIicTpO BEITAIUTH

MAarduuT U3 KaTyIIKH

bricTpo npubnu3uTh
KaTYIIKY K
CEBEPHOMY IOJIFOCY

MarduTa

OcTaBUTbH KaTyLIKY
HETIOIBMKHOU MOCIIE

onwiTa 4

beicTpo BBITAIUTH
KaTyILIKy OT
CEBEPHOIO ITOJIF0Ca

MarauTa

MenjieHHO BCTaBUTH

B KaTYyIIKy MarHuT I:-_> >
CEBEPHBIM IOJFOCOM
MenneHHo
%

BbBITAIIIUTH MardHuT |
13 KaTylIKH
bricTpo BCcTaBUTH B

—
KaTyIIKy 2 MarHuTa —

CEBEPHBIMHU




IIOJIr0OCaMu

10 |beIcTpO BCTaBUTH

MAarouT B KaTYHIKY | [ i! _,Lm

IO’KHBIM ITOJIFOCOM

11 |BeICTpO BHITALTUTH

MArdmT U3 KaTYUIIKHU e — )
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FO’KHBIMHU ITOJIFOCAMHA
3anucarh 0OIIMI BBIBOJ 1O pabOTE HAa OCHOBE MPOBEIEHHBIX HAOIIOICHUM.

Conep:xkanue or4yera, GpopmMa U NpaBUJIA 0(POPMIICHUS OTYETA O

BBINIOJIHEHHOM padoTe: TabiHIIA.

3aganuss M Bonmpochl s (GOPMHUPOBAHMS M  KOHTPOJIS  BJIaJeHHUS
KOMIIEeTEeHIUSIMHU.

KoHTpoJsbHBIE BONIPOCHI

1. B 4ewm 3akiroyaercs sIBJICHUE AJIEKTPOMArHUTHON UHYKIIMH?
2. Kaxko#t Tok Ha3bIBAIOT UHIAYKITMOHHBIM?

3. ChopmynupyiiTe 3aK0H dIEKTPOMAarHUTHON HHIYKIMU. Kakoit popmymoii

OH OIIUCHIBAETCS?
4. Kak popmynupyercs npasuiio Jlenua?

5. KakoBa cBs3b mpaBuiia JIeHIa ¢ 3aKkOHOM COXpaHEHUs! SHEPTUun?

JlabGoparopHasi pabora Ne 7 Tema 3anusitusi: MexaHn4eckue KoJae0aHus U
yIpyrue BOJIHbI.

Leab paGoThl: COCTOUT B 3KCIIEPUMEHTAIILHON TTPOBEPKE (POPMYIIHI,
CBSI3BIBAIOIICH TIEpHO,T KOJIeOaHMM MasTHUKA C JUTMHOM €ro mojiBeca.

IlepeyeHb UCOJIB3YEMOr0 000PYI0BAHMSA: IIITATUB C MTEPEKIAANHON U MYy TOH,
HUTH C METJIIMU Ha KOHLIAX, IPYy3 C KPIOUKOM, JIMHEWKA, JIEKTPOHHBIA CEKYHIOMED

Teopurnyeckas yacrtb



PaccmoTpum kosiebaHusi HUTSHOTO MasiTHUKA, T.€. HEOOJIBIIOro Tena (Hanpumep,
HIapyKa), MoABEUIEHHOr0 Ha HUTH, JUIMHA KOTOPOW 3HAYUTEIBLHO MPEBBIIIACT
pa3Mepsl camoro Teia. Ecny mapuk OTKIOHUTE OT MOJIOKEHUSI PABHOBECUS U
OTIIyCTUTb, TO OH HaYHET KoJjebaTbcsa. CHavyasla MasiTHUK JABUXKETCS C
HapacTarolel CKOPOCTHIO BHU3. B MOJI0KEeHNN paBHOBECUS CKOPOCTb LIapHKa HE
paBHa HYJIIO, U OH 110 UHEPLIMU ABMXKETCS BBepX. [10 ToCTHKEHUU HAUBBICIIETO

IMMOJIOKCHHS HIAPpHUK CHOBA HAYMHACT JABUI'daThCsA BHU3. 9T0 6y,HYT CBOGOI[HI)IC

KoJICOaHMS MasSTHUKA.
0

CB000IHbIE KOJIEOAHUSA — 310 KOJIeOAHUS, KOMOPble B03HUKAIOM 8 cucmeme noo
oeticmsuem 6HYympeHHUX CUJl, NOCle M0o20, KAK cucmema Oblia 6bleeoena us
NOJIOJHCEHUSL YCMOUYUBO20 PABHOBECUSL.

KonebarenbHoe ABMKEHHE XapaKTEPU3YIOT aMIUTUTY/I0M, TEPHUOJIOM U YaCTOTON
KOJICOaHMIA.

AMILUTUTYIA KOJIeOaHUil - 5TO HauOOJIbIIee CMEILIEHUE KOJEOIIOIIErocs Tejia OT
nosioxkeHus pasHoBecusi. O6o3nauvaercs A. Enunnia usmepenus - metp [ 1M].
Ilepuoa kosedanmii - 3T0 BpeMsl, 32 KOTOPOE TEJIO COBEPIIAET OJTHO MOITHOE
koniebanue. O6o3navaercs T. Enunuiia uamepenus - cexynaa [1c].

YacToTa Ko1e0aHuI - 9TO YUCIIO KOJIeOaHM, COBEPIIIAEMBIX 32 CTUHUILY
BpemeHu. O6o3Hauaercs v. Enunuia uzmepenus - repi [ 11].

Teno, noABEIEHHOE HA HEBECOMOW HEPACTSKUMOW HUTH Ha3bIBAIOT
MaTeMaTHYeCKUM MAsITHUKOM.

Hepnoz: KoJICOaHMI MaTEeMaTHYECKOTO MasTHHUKA OIIpCACIIACTCA

T=2n Jz
dhopmyIon: £ (1), rne | — nmHa mozBeca, a § — yCKOPEHHE CBOOOIHOTO
najicHUsI.



Xoa padoThl.

1. I[ToaroToBbTE TAOIUILY ISl 3aLIMCH PE3YJIBTATOB UBMEPEHUN U BBIYUCICHUN:

2. 3aKkpenuTe NepekyauHy B My(pTe y BEpXHEro Kpast crepkHs mrarusa. Lltatus
pa3MecTUTE Ha CTOJIE TaK, YTOObI KOHEL NEPEKJIaMHbI BRICTYIA 3a Kpal
NOBEPXHOCTH cToJia. [lo/iBechTe K NepekinaiuHe ¢ MOMOILBIO HUTH OJUH IPy3 U3
HaOopa. PaccTosiHMe OT TOUKM MOBEca JI0 LIEHTPa rpy3a AOHKHO ObITh 25-30 cM.
3. [loAroToBETE 3JEKTPOHHBIN CEKYHIOMEDP K padOTe B pyUHOM PEXKHUME.

4. OTkI0HUTE TPY3 Ha 5-6 CM OT NOJIOKEHUSI PABHOBECHS U 3aMepbTE BpeMs, 32
KOTOpoe Tpy3 coBepiiuT 30 MONHBIX KOJIeOaHU (TIpH OTKIIOHEHUH I'py3a CIEIUTE,
4TOOBI YT0J1 OTKJIIOHEHHSI HE ObLT BEJIUK).

5. [loBropute n3mepenue 3-4 paza u ONpeIeIuTe CpeIHEE BpeMs
tcplz(t1+t2+t3+t4)/4

6. Berauciure meproa kosebanus rpy3a ¢ JmHOM nmoaseca 25-30 cm 1Mo

_
e L
dbopmyiie e

7. YBenuubTe JJIMHY MOJBECA B UETHIPE pasa.

8. HOBTOpI/ITe CCPUIO OIIBITOB C MAsTHUKOM HOBOM JJIWHBI 1 BBIYHUCIIUTE €TI0

T, =22
nepuoJ1 Konedanuii mo popmyiie v
Vl =
. ¢
9. Beruucnure yacToThl KoeOaHuii yisi 00euX MasiTHUKOB 10 (popmyiam L
N
Vy,=—
51 ta2

10. CpaBHuTe nepuo bl KojaeOaHU IBYX MassTHUKOB, JJIMHBI KOTOPBIX OTIMYAIIUCH
B YETHIPE Pa3a, v ClIeJaiTe BHIBOJI OTHOCUTEIHHO CIpaBeauBOCTH Ghopmyisl (1).
VYkaxuTe BO3MOKHBIC IPUUUHBI PACXOXKICHUS PE3YJIHTaTOB.

11. OTBeThTE HA KOHTPOJIbHBIE BOIIPOCHI.

Conep:xkanue oruera, Gpopma U npaBujia 0(popMiIeHUs 0TUYETA O
BBINOJIHEHHOI padoTe: TabiuIIA.
I, m Ne N t, ¢ Tep, € T, c v, '

OIIbITA
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3aganuss M Bompochl s (GOPMUPOBAHMS M KOHTPOJIS  BJIaJeHHUS
KOMIIEeTEeHIUSIMHU.
KonTpoabHbIe BONPOCHI

1. Yto Ha3BIBAIOT MEPUOOM KOJICOaHUN MasSTHUKA?

2. YUTo Ha3BIBAIOT 4aCTOTON KoJicOaHu MasTHUKA? KakoBa e quHHUIIA 4aCTOTHI
KoieOaHuii?

3. OT KaKuX BEIMYMH U KaK 3aBUCHUT MEPHO KOJIeOaHUH MaTEMaTHICCKOTO
MasgTHUKA?

4. OT KaKuX BEJMYUH U KaK 3aBUCUT NIEPHO/I KOJIEOAHUM MPYKUHHOTO MasiTHUKA?

5. Kakne xosie0anusg Ha3bIBaOT COOCTBEHHBIMU?

JlaGopaTopHas pabora Ne 8 Tema 3ansiTusi: IJIeKTPOMATHUTHBIE KOJIeOaHMSI
U BOJIHBI.

He.]'lb paﬁoTLI: HN3Y4YHUTb 3aBUCHUMOCTb CMKOCTHOI'O 1 HHAYKTUBHOTO
COHpOTI/IBJ'IeHI/Iﬁ OT 4aCTOTBI IICPEMCHHOT'O TOKA U IMMapaMCTPOB 3JICMCHTOB.

IlepeyeHb HCNOJIB3YeMOr0 000PYI0BAHMSA: KOHICHCATOP, KATYIIKa, UCTOYHHUK
MUTaHUs, TeHEPaTOp, PEOCTAT, BOJIBTMETD.

Teopurnueckasi 4acTb

B nenu nepeMeHHOro Toka KpoMe pe3uCTOPOB MOTYT UCIIOJIH30BAThCS KaTYIIIKU
WHYKTUBHOCTH U KOHJIEHCATOPHI. J[JIs MOCTOSIHHOTO TOKA KaTyIIIKa
WHIYKTUBHOCTH UMEET TOJBKO aKTUBHOE COMPOTUBIICHUE, KOTOPOE OOBIYHO
HEBEJIMKO (€CJIM KaTyIlIKa He COACPKUT OO0JbIIOE KOTMYECTBO BUTKOB).
KonneHncaTop e B 1IeMH MOCTOSIHHOTO TOKa Mpe/CTaBisIeT "pa3pbiB” (04CHB
00JIbIIIOE AKTUBHOE CONMPOTHUBIIEHUE). JJIsl HEPEeMEHHOI0 TOKa 3T 3JIEMEHThI
o0namaroT cnenupuIeCcKUM PEaKTUBHBIM CONTPOTUBIIEHUEM, KOTOPOE 3aBUCHUT KaK



OT HOMUHAJIOB JE€TaJIel, TaK U OT YaCTOThI IEPEMEHHOTO TOKA, MPOTEKAIOIIETO
yepes KaTyIlIKy U KOHJIEHCATOP.

1.1. KaTtymika B enu nepeMeHHOro TOKa.

PaccmoTpum, 4TO IPOUCXOAUT B IETH, COACPIKAIICH PE3UCTOP U KATYIIKY
WHIYKTUBHOCTHU. KoslebaHus CHiIbl TOKA, MPOTEKAOIIETO Yepe3 KaTyIIKY:

1= 1, -cos(wt)

BBI3BIBAIOT MMa/ICHUE HANIPSKEHUS Ha KOHIIAX KAaTYIIKH B COOTBETCTBUU C 3aKOHOM
CaMOMHAYKIHU U IpaBuioM JleHma:

i ) .
i = LE =—Lood,, s 0¥ ) = ol cos(of + 7/ 2)

T.€. KOJIeOaHUs HANIPSDKEHUS OTIEPEXKAIOT Mo (a3e KouedaHus CUIIbI TOKa Ha p /2.
[IpousBenenue W LIy, siBnsieTcs aMImuTy 104 KoiaeOaHsl HAPSYKEHUS :

U =wlil,

[IpousBeneHnE NUKINYECKON YaCTOThl HA MHAYKTHBHOCTb HAa3bIBAIOT
UHOYKMUBHBIM CONPOMUEIeHUeM KaTyIIKH:

X;=wl (1)

MIOATOMY CBSI3b MEXIY AMIUIUTYIAMU HAIPSKEHHS M TOKA HA KaTYIIKE COBIIAIAaeT
1o gpopme ¢ 3akoHoM OMa i1l yJacTKa UENu NOCTOSHHOTO TOKa:
UL =X1In(2)
Kaxk BuaHO 13 BeipaxkeHus (1), ”HIYKTUBHOE CONTPOTUBIIEHUE HE SIBJISIETCS
ITOCTOSIHHOM BEJIMYMHOM JUIsl JAHHOW KATYIIKH, a MPOIIOPLUHUOHAIBHO 4YaCTOTE
MEePEeMEHHOr0 TOKa uepe3 KaTymky. [loaromy ammntyaa konedanuid cuibl Toka Iy,
B ITPOBOJIHUKE C MHIYKTUBHOCTHIO L Tipu mocTosiHHOM ammuintyae UL HanpsokeHus
yObIBaeT 00paTHO MPOMOPIUOHATIBLHO YACTOTE MIEPEMEHHOTO TOKA:

o)
I,=—"=

oL
1.2. Konnencarop B 1ieru NEPEeMEHHOTO TOKA.
[Tpu u3MeHeHnn HanPsHKEHUS Ha OOKJIaAKaxX KOHIEHCATOpa 0 TapMOHUYECKOMY

sakoHy: ¥C = 0, cos(wt)

3apsij (] Ha ero 00KJIaaKaxX U3MEHSIETCSl TAKXKE 0 TAPMOHUYECKOMY 3aKOHY:
g = Clp = CU, cos(wrt)

DJIEKTPUYECKHUM TOK B LIETIH BO3HUKAET B PE3yJIbTaTe U3MEHEHUS 3apsiaa
KOHJIEHCATOpa, 03TOMY K0JIeOaHHUs CUJIbI TOKA B LIETIH Oy1yT MPOUCXOIUTH IO
3aKOHY:

i= i—? = —T7, s o) = 07, cos(af + 7/ 2)

BunHo, 4To kKone0aHus HaNpspDKEHUS Ha KOHJEHCATOpE OTCTAIOT 1o (pasze ot
KoJiebaHuit cuiibl Toka Ha p /2. [lpousBenenne w CUy, siBJIsIeTCS aMIUTUTY 01
KOJICOAHMI CHITBI TOKA:

I, =wClU,,

AHaOTUYHO TOMY, KaK OBLIO CIIETIaHO ¢ MHAYKTUBHOCTBIO, BBEJIEM MTOHSITHE
eMKOCMHO20 CONpOmueG/ieHusi KOHIACH caTopa:



1

Xp=——
o (3)

JI1s KOHIEHCATOpa MOJTy4aeM COOTHOLIEHHE, aHAJIOTHYHOE 3aKoHy OMa:

Ue =Xl (g)

®opmyisl (2) u (4) cripaBeyIUBBI U 7151 9Q(PEKTUBHBIX 3HAYEHUH TOKA U
HaNPSDKEHUSI.

Xoa padoThl.

1. CoGepurte 1iemnb MOKa3aHHYIO Ha pUcyHKe 1.

2. YcTaHOBUTE CIIENYIOIME 3HAYCHUS TapaMETPOB:

['eneparop — Hanpspkenue (3¢ dextusnoe) 100 B, vacrora 100 I'ny;

Konnencatop — pabouee nanpsbkenne 400 B, emxocts 10 MkD;

Pesucrop — pabouast momuocTs 500 BT, conpotusienne 100 Owm.

3. 3mensst eMkocTh KoHACHCaTopa oT 5 10 50 Mx®d (dyepe3 5 Mxd), 3anummre
MOKa3aHus BOJBTMETPOB (HANPSKEHUE HAa KOHJIEHCATOPE U Ha PE3UCTOPE).

4. PaccuuTaiite 3¢ (peKTUBHOE 3HaYEHHE TOKOB, TEKYIIHMX B LIENH, B 3aBUCUMOCTH
OT 3HaYEHUS] EMKOCTU KOHAEHCAaTOpa (I 3TOr0 Ha/l0 HANpSKEHUE Ha PE3UCTOPE
pa3JeNIuTh Ha €T0 CONPOTUBIICHUE).

5. Omnpenenute 3HaUE€HUSI EMKOCTHBIX COMPOTHUBIICHUN KOHIEHCATOpa st
COOTBETCTBYIOIINX 3HAYEHUN €r0 EMKOCTH U CPABHUTE UX C PACCUYUTAHHBIMH I10
dbopmye (3).

6. YcranoBute eMkocTh KoHaeHcaTopa 10 Mx®. M3MeHsIst 9acToTy TeHeparopa oT
20 o 100 I'm uepes 10 ['u, moBTOpUTE H3MEPEHUS U PACUETHI EMKOCTHOTO
CONPOTHUBJIEHUS B 3aBUCUMOCTH OT YaCTOThI IEPEMEHHOTO TOKA.

Cobepurte 1ielb MOKA3aHHYIO HA PUCYHKE 2.

Puc.1. Puc.2.

8. YcraHoBuTe Ciieqyromue 3HaYSHMsI TapaMeTpPOB:

['eneparop — Hanpspkenue (3¢ dextusnoe) 100 B, vacrora 100 I'ny;

Karymika - uanykrusHocTh 50 MI'H;

Pesuctop — pabouas momaocts 500 BT, conporusnenue 100 Om.

9. U3mensia nHaykTuBHOCTD Katymku oT 50 1o 500 mI'H (uepe3 50 mI'n),
3aMUIIUTE [TOKA3aHUs BOJIbTMETPOB (HaNpsKEHUE HA KAaTyILIKE U HA PE3UCTOPE).

10. Paccuuraiite 3¢ (eKTHBHOE 3HaUCHHE TOKOB, TEKYIIUX B IICTH, B
3aBHCHUMOCTH OT 3HAYeHHSI UHAYKTUBHOCTHU KaTyIIKH (IJI 3TOTO HAJ0
HaAIpPsDKEHUE Ha PE3UCTOPE Pa3IeUTh Ha €ro CONPOTUBIICHHE).



11. Omnpeaenure UHIYKTUBHBIE CONPOTUBIICHUS KATYIIKHU JJIs
COOTBETCTBYIOIINX 3HAYEHUI €€ MHAYKTUBHOCTH U CPABHUTE UX C
paccuuTaHHbIMHU 110 popmyie (1).

12.  VYcranoBute uHAyKTHUBHOCTD KaTymiku 100 mI'H. M3Mensisa gacToTy
reneparopa ot 20 g0 100 I'y uepes 10 ', HOBTOpUTE U3MEPEHUS U PACUETHI
WHIYKTUBHOTO CONIPOTHUBJIEHUS B 3aBUCUMOCTH OT YaCTOThI IEPEMEHHOTO TOKA..

13. IloctpoiiTe rpaduku 3aBUCUMOCTEN UHIYKTUBHOTO U EMKOCTHOT'O
CONPOTUBIIEHUH OT YAaCTOTHI IEPEMEHHOTO TOKA.

3aganus u Bompochl Aas  (GOpMHUPOBAHMS W KOHTPOJS  BJIAJACHUS
KOMIIeTEHIUSIMU.
KonTpoabHbIE BONPOCHI

1. IToueMy €eMKOCTHOE COITPOTHUBIEHHE YMEHBIIAETCS C YBEIIMYEHUEM YaCTOThI
MIEPEMEHHOTO TOK a, MHAYKTUBHOE CONTPOTUBJIEHNE — YBEIUYUBACTCS ]

2. KakoBbl pa3Huiisl pa3 Mexay TOKOM U HAMPSHKEHUEM ISl KaTYIIKU U
KOHJeHcaTtopa?

3. B xakux CANHHNLAX U3MCPAIOTCA CMKOCTHOC U MHAYKTHUBHOC COHpOTI/IBJIeHI/IH?

4. Kak 3anuceiBaeTcs aHasor 3akoHa OMa jyuist MakcuMalbHbIX (3¢ ()EKTUBHBIX)
3HAUYCHUU TOKA M HAMPSHKCHUS ISl PEAKTUBHBIX DJIEMEHTOB — KOHICHCATOpa 1
KaTYIIKA WHTYKTHBHOCTH?

JlaGoparopHasi pabora Ne 9 Tema 3ansatus: I[Ipupona csera.

Heab padoThl: HAYYUTHCS NOTYYaTh YMEHBIICHHbIE H300paKEHUS IPEIMETOB C
MOMOILBIO COOMPArOUIEH JIMH3bI, FTEOMETPUUYECKUMHU MMOCTPOCHUSIMH ONPEAEIATh
ONTUYECKYIO CUITY JIMH3BI, TOJIb30BATHCS (DOPMYJIIOH JINH3HI.

Ilepeyenn UCMOIB3YeMOro 000PyI0BaHUsI: cOOUparOIIas JIMH3a Ha MOCTABKE;
Jamma Jijisl KApMaHHOTO (POHApUKa Ha TMOJCTaBKE C HCTOYHUKOM MUTAHUS; OCIbIi
9KpaH; U3MEpUTETbHAS TUHEHKA.

Teopurnyeckasi 4acThb

OTHoOIIIEHHE CKOPOCTH CBETa B BaKyyMe€ C K CKOPOCTH CBE€Ta V B JJaHHOMU
Cpelle Ha3bIBaeTCs a0COMIOTHBIM MTOKA3aTeNIeM MTPEIOMIICHUS ITOU CPEIbI:

C
L
3,[[60]38 H pu - 3TO OTHOCHTCIIBHBIC JUIJICKTPHUUCCKAA )51 MAarHuTHas

MPOHUIIAEMOCTHU cpenbl, L ~ 1 ana nedpeppomaruutheix cpea. g ao0oit cpespl,



KpoMe BakyyMma, € >1 u n>1. BenuuuHa €, a ciie1oBaTeNbHO U N 3aBUCUT OT YaCTOThI
CBETa M COCTOSIHUSA cCpelbl (ee IUIOTHOCTH W Temmeparypbl). Jljis Ta3oB mpu
HOpPMAaJIbHBIX YCIOBUSAX I OJIM3KO K €AMHHIIBI. B aHM30TPOMHBIX cperax n 3aBUCUT
OT HaIlpaBJIEHUS PACIPOCTPAHEHHSI CBETA U €r0 MOJISPU3ALIUH.

OTHOCHUTENIbHBIM ~ TIOKa3aTeleM  NOpeJIOMJIEHHs N1 BTOPOM  Cpe.bl
OTHOCUTEIBHO TME€PBOM HA3bIBAE€TCA OTHOLIEHUE CKOPOCTEH CBE€Ta V1 M VL
COOTBETCTBEHHO, B IEPBOI M BTOPOM cpeax:

L, n,
rzae Ny ¥ Ny - abCOJIIOTHBIE MTOKA3aTeNN NIPEJIOMIIEHHS CBETA IIEPBOM U BTOPOM Cpel.

Ecnu nz1>1 , To BTOpas cpena Has3bpIBa€TCsl ONTUYECKH O0Jiee-IIOTHOM, YeM
1epBas cpena.

[Ipy mageHun CBETOBBIX JIyYEH HA UACAIBHO IUIOCKYIO IPAHUILYy pa3zeia JBYX
cpen, pa3Mepbl KOTOPOM 3HAYUTEIBHO MPEBBIMIAIOT JUIMHY BOJIHBI, IPOUCXOMST
SBJICHUSI OTPAKECHUS U MPEIOMIIEHUSA CBeTa. HarpaBiieHne pacrpoCcTpaHEHUs CBETa
U3MEHACTCS INPU IEpEexXOoJe €ro BO BTOPYKO CpeAy, 3a HCKIIOYEHHUEM Cllydas
NEePICHIUKYIIIPHOTO TMAJCHUS Jydeld Ha TpaHWIly pa3jiena. YTIIOM NaJaeHHs |
Ha3bIBACTCA YroJ MEXIy IaJaroluM JIydOM M IIEPIECHAMKYJISIPOM K TIPaHULE
paszfena, BOCCTAaHOBJIEHHBIM B TOUKE MajieHus (puc.l).

N
{ i

et
2 r

al _ 2
puc.1

VYT10M oTpaskeHHs | Ha3bIBACTCS YTrOJl MEXKIy OTPAKCHHBIM JIy4OM U TEM K
NEPHEHANKYJIAPOM. YTJIOM MPEIOMIIEHHUS I HA3bIBAETCS YIOJ MEXKIY
IIPEJIOMJIEHHBIM JTy4OM U TEM K€ MEPIEHANKYIISPOM.

3aKOHBI OTPAKEHUS CBETA:

a) Ilaparommii y4, OTpakKEHHBIN JIyd U NEPHEHIUKYISP K TPAaHUIIE pa3lelia
JIBYX Cpe€ll, BOCCTAHOBJICHHBII B TOUYKE MaJ€HUA Jy4a, JIeKaT B OAHOU IMIJIOCKOCTH.

0) Yrou oTpaskeHHs paBeH yriy maaeHus i=i' (puc la).

3aKOoHBl OTPAXKEHMSI CHPABEMJIMBBI TpPU OOpaTHOM HAMNpaBICHUHU  XOJa
CBETOBBIX JIyuel. JIyd, pacrpoCTpaHsIIOMMIC IO IIyTH OTPAXEHHOI'0, OTPaXaeTcs
1o IMyTH NaJaroniero Jiyya (00paTUMOCTh X0J1a CBETOBBIX J1yuel) (puc 1 0).

OTtpakeHHe cBeTa, yAOBIECTBOPSIONIEE ITUM 3aKOHAM, Ha3bIBACTCS
3epKaJIbHBIM. ECiIH yClI0BHE 3€pKaIbHOCTH OTPAKEHUSI HE BBIIIOJIHSIETCS, TO 3aKOHBI
OTpa)K€HUsl HECIPABEIJIUBBl U OTPAKEHUE CBETa Ha3bIBaeTCsA JUPQy3HBIM.

3aKOHBI TPEIOMJIIEHUS CBETA!



a) Jlydd MaJaroUIUil, MPEeIOMJICHHbI U NEPIEHIUKYJSAp K TpaHUIE pazena
JBYX Cpell, BOCCTAaHOBJICHHBIN B TOUYKE NAJCHUSA JIyda, JIEXkKaT B OJJTHON INIOCKOCTH.

0) OTHOIlIEHHE CHUHYCOB YIJIOB MaJCHUS M MPEIIOMJICHUS €CTh BEJIWYMHA
NIOCTOSIHHASI, paBHAasi OTHOCUTEIBHOMY IIOKA3aTENI0 MPEJIOMJIEHUS AaHHBIX IBYX
Cpex.

sini_n,
sinr n,

[Tagaromumii ¥ MPEIOMIICHHBIH JIydd B3aUMHO OOpaTUMBIL: €CITU NMaJAI0IIUN Tyd
OyJeT MyIlIeH MO HANpaBJICHHUIO MPEJIOMJIEHHOrO Jy4a, TO JIyd HpPEIOMJICHHBIN
IIOMIET 10 HAIPABJICHUIO MaJA0LIETO.

n,,.

Xoxa padoThl.

1. HOHY‘-IHTB Ha 5KpaHC YCTKOC YMCHBLIIICHOC I/I306pa)K€HI/I€ HCTOYHHKA CBCTA.

2. I3amepuTh B MeTpax paccTosiHue d OT UCTOYHUKA CBETA 0 JIMH3BI U PACCTOSHUE
f oT MuH3BI 10 DKpaHa.

3. HOCTpOGHI/IeM 3HAWTHU NOJIOKCHUE TJIaBHBIX @OKYCOB JIMH3BI U OIIPCACIIUTC
(bOKYCHOC PaCCTOAHUC JIMH3bI U €C OIITHYCCKYIO CUITY.

4. Onpenenurte GpokycHoe paccTtosHue F n ontrueckyro cuiny D muH3bI O
dbopmyie

[Ipu onpenesieH ONTUYECKON CUITBI JIMH3BI (POKYyCHOE (M BCE IpYyTHe)
pPacCTOSIHUS ClIeyeT OpaTh B METPaX, JIMIIIb TOTa ONTHYECKYIO CHITY MOXKO
ONpENICNUTh B TUONTPHUSX.

5. [lomyuuTh Ha 9KpaHe YBETUUYEHHOE N300pakeHNE UCTOYHHUKA CBETA U
BBITIOJIHUTD BCE JIEMCTBUSI, KOTOPbIE OMMCAHBI B MyHKTax 1 —4 .

6. YcTaHoBUTS, T/Ie HEOOXOAMMO PO3MECTUTh UCTOUYHUK CBETA, YTOOBI HA DKpAHE
OBLJIO0 €0T0 M300paKEHUE TAKOTO KE pa3Mepa, Kak U UICTOUHUK. [IpoBepuTh cBOM
BBIBOJI HA OTIBITE.

3aganuss M Bompochl s  (GOPMUPOBAHMS M  KOHTPOJIS  BJIajeHHUS
KOMIEeTeHIUSIMHU.

3ajjaHns K peleHmIo:
KonTpoabHbIe BONPOCHI



1. Ot yero 3aBUCAT XapaKTEPUCTUKU U300PAKEHUI, TOTYyYaEMBbIX C TTOMOIIBIO
coOuparoiei JUH3bI?

2. Kakue qyun yao0HO UCIIONIB30BATh AJIs TOCTPOCHUS N300paeHHUs,
MOJIy4a€MOT0 C MOMOILBIO JIMH3bI?

3. MOHO T TOTYYUTh ACHCTBUTEIHHOE N300paKEHHE C IIOMOIIBIO cCoOMparomen
JIMH3BI? pacceuBarONICH JTUH3bI?

4. MOHO J¥ OJIyYUTh MHUMOE U300pakKeHUE ¢ TTIOMOIIBI0 COOUpAIOIICHt
JIMH3BI? PACCEUBAIOIICH JIMH3bI?

5. C moMonibIo JUH3BI OJYYEHO N300pakeHne KaKoro-To npeamMera. B kakom
clly4dae ero MOKHO YBUJIETh Ha dKpaHe — KOTJIa 3TO N300pakeHHE SIBIISICTCS
JEUCTBUTENBLHBIM HIIM KOT/Ia OHO MHUMOE?

6. Ha xakom paccTosiHUM OT JIMH3BI JOJIKEH OBITh MIPEAMET, YTOOBI pa3Mephl
caMoro MmpeaMeTa U ero n300pakeHue ObLUTH OJUHAKOBBIMU?

7. MOHO JI1 110 XapaKTepUCTUKaM U300paKE€HHUs, MOTYYEHHOTO C TOMOUIBIO
JMH3BI, OMpPENeInTh, Kakas 3TO JMH3a — COOHMparomias WM pacceuBaromas?

JlaGopaTopnas padora Ne 10 Tema 3ansaTusi: BosiHOBBIE CBOMCTBA CBeTA.

Hean padorsl. U3yueHue sBiaeHus qudpakiuy CBETOBBIX BOJH Ha
y3KOM MJIOCKOMAapasieIbHON 1IeTU U Ha AUGPAKIIMOHHON pElIeTKE;
HKCIIEpUMEHTANIbHAS TPOBEPKA BHIMOIHUMOCTH YCIOBHH IS
MaKCUMyMOB U MUHUMYMOB JTU(PPaKIIMU; ONIPEACICHUE ONBITHBIM ITyTEM
JUTMHBI BOJIHBI U3JTyYEHUS U TIEPUOJIa TU(PPAKIIMOHHON PEIIETKY.

IlepeyeHb UCMOIBL3YEMOr0 000PYI0BaHHUS: TEJINN—HEOHOBBIN J1a3€eD,
ONTHUYECKUM CTOIHK, IepKaTelb, TU(MPaKIIMOHHAS PEIIETKA, IKPaH.

Teopurnyeckast 4acTb

Jl1s1 0ObsicHeHUS ABICHUS TU(PPAKITUHA MOYKHO BOCTIOJIB30BAThCS
npuHIUIoM [ toiirenca — Openensa. CornacHO 3TOMY IPUHIIUITY,
BOJIHOBOW (DPOHT MpEACTaBIAETCS B BUJE COBOKYITHOCTH OOJIBIIIOTO
YHYCJIa BTOPUYHBIX KOTEPEHTHBIX UCTOYHUKOB, U3JIy4arOIIUX BTOPUYHBIE
BOJIHBI B CTOPOHY PACIIPOCTPAHEHUsI BOJIHBI. B 3TOM ciyyae
oOpazoBanue AM(PPaKIUOHHOW KAPTHUHBI ABJISETCS PE3yIbTATOM
uHTepPEPEHIINH U3TYICHUU OT BTOPUYHBIX HCTOYHUKOB, a
WHTEHCUBHOCTH B KaXJI0M TOUKE SKpaHa 3aBUCUT OT pasHocTen (a3
MEXIY BOJIHAMHU, IIPUXOIAIIMMHU B 3TY TOYKY OT BTOPAYHBIX
VCTOYHUKOB.



Ha puc. 1 noka3zaHo xapakTepHOE pacipeaeIeHue HHTEHCUBHOCTH B
nudpaKIIMOHHOM KapTUHE OT Y3KOU IIEIU MpH MaJeHUU Ha HEe TIIIOCKOMN
CBETOBOI BOJIHBI B CJIy4dae, KOTAa pacCTOSTHUE OT IEU /10 dKpaHa L
3HAYUTEIBHO MPEBBINIACT MUPUHY 11esH b (mudpakuus Opaynrodepa).
Pesynbratr nuntepdepeHIiuu BOIH OT BTOPUYHBIX HCTOYHUKOB B
HEKOTOpOH Touke kpaHa O (puc. 2) 3aBUCHUT OT Pa3HOCTH (a3 MEKITY
MPAKTUYECKU NapasUIeIbHBIMUA CBETOBBIMU JIy4YaMH, UAYIIIUMHU OT
BTOPUYHBIX UCTOYHUKOB, PACIIOJIOKEHHBIX HA OTKPBITOM YYaCTKE IIEIIH
AB. Dta pa3HocTb (a3, B CBOIO 0Yepe/ib, ONMPEACISAETCS Pa3HOCThIO X0/1a
MeXy JTydyamu. Hanpumep, st BTOPUYHBIX KICTOUHUKOB,
pacIoNioKEHHBIX B TOUKax A U B, ykazaHHast pa3HOCTh X0/a paBHA

BC= ABsing =bsin

Crtporuii aHanu3 sIBICHUS] HHTEPPEPEHIINN U3ITYUEHUS OT BTOPUIHBIX
HMCTOYHUKOB MIPUBOJIUT K CIICIYIOIIEMY pacipeaeICHUI0 HHTEHCUBHOCTH
B TU(PAKIIMOHHON KapTHUHE OT Y3KOU IIEIH:

L | LHeHTpaIbHEI
_— MaKCHMYM

\ MHHHMYMBI

—Eyrm 0 Fymurm X
Puc. 1. PacnpeneneHHe HHTEHCHBHOCTH HA 3KpaHe IpH
AHQpaKIHH IUIOCKOH BOIHEL HA V3KOH INenH (Au pakmna
Dpaysrodepa)
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Puec. 2. VHTepdepeHIINA BTOPHYHEIX BOIH B HEKOTOPOH
To4Ke 3KpaHa O

Xoa padoThl.

[ToaroToBka yCTaHOBKH K pabOTE (BBIMOJIHIET Ja00OPAHT).

1. Bxirouuts nasep.

2. YCTaHOBUTH JiepKaTelib ¢ GoToAaTIYMKOM Ha jenenue 0" mo mkane
ONTUYECKON CKAMBH.

3. He Bximrouass MuKpoamIiepMeTp, peryJIMpOBOYHBIM BUHTOM 5
COBMECTHUTH MPOpe3b (OTOAaTUMKA C HYJIEBOM OTMETKOMN Ha IIKaje
JKpaHa.

4. TTonp3ysch peryIMpOBOYHBIMU BUHTAMU Ha KOPITyCE Jia3epa,
COBMECTHUTB CBETSAIIIECECS MSATHO C LIEHTPOM Mpope3u poTogaTIHKA.

5. PerynmupoBOYHBIM BUHTOM OTBECTH Mpope3b hoToaaTIMKa Ha 3 CM 110
TIKaje PKpaHa BIPaBO.

W3mepeHue 3aBUCUMOCTH TTOJIOKEHUS Xnmun TUDPAKITHOHHBIX
MUHUMYMOB OT PacCTOSHUS L MEX Ty IIETbI0 U 9KPAHOM.

1. YcTanoBuTh aepkaTtensb TUPpaKMOHHON ieu Ha nenenue "60 cm"
O IIKaJie ONTUYECKON CKaMbH (Tpope3b (POTOJaTUMKA OCTACTCS
CMEIIIEHHOW Ha 3 CM BIIPABO OT HYJIA Ha IIIKaJie SKpaHa).

2. [1pu momMo1y BUHTOB Pa3/IBUHYTh 32)KUMBI U 3aKPEMUTh
TudpaKIIMOHHYIO IeJNb B iepKaTesie TAKUM 00pa3oM, YTOObI TIATHO
JIA3€pHOTO JIyya OCBEIAI0 CepeIUHY Ied, a AudpaKkiinOHHas KapTHHA
Ha HKpaHe OblIa HanboJIee OTUETIINBA.

3. OTperyaupoBath MUPHUHY IIEJIH b, Bpaliasi BUHT Ha KOPITyCe IIEJIH,
TaKUM 00pa3oM, 4TOObl MUHUMYM TPEThEro nopsiaka (n = 3) coBmaaai ¢
neneHreM "2 cMm" Ha mIKaje SKpaHa. 3anucath 3HadeHus Li1= 0,6 M, x1=2
cM u b B Tabnmumy 1.

4. He v3MeHssl IUPHUHBI 1IEJIH, U3BMEPUTH MOJ0XKEHUS AUPPAKIIIOHHOTO
MUHUMYyMa X5+ Xg TPeThero nopsaka (N = 3) 1ys 4eThipex



npyrux nonoxxkenuit aepxkares menad (L = 0,5 m; 0,4 m; 0,3 M; 0,2 m).
JlanHble 3anucaTh B Tabauiy 1.

Conep:xanue oruera, Gpopma u npaBujia oGopmMiIeHUS 0TYETA O
BBINIOJIHEHHOI padoTe: TabiHIIA.
Tabmuma 1

L.m 0.6 0,

Km =
MM

L

0.4 0.3 0.2

3aganuss M Bonmpochl s (GOPMUPOBAHMS M  KOHTPOJIS  BJIaJeHHUS
KOMIIeTEeHIUSIMHU.

3aiaHud K pelieHuIo:
KonTpoabHbIE BONPOCHI

1. B uem 3akmitouaercs sineHue qudpaxuuu? Kakum odpa3zom Ha
OCHOBaHMM npuHLMNA [ tolirenca — ®peHenst MOXKHO OObSICHUTD
oOpazoBanue UGPaAKIIMOHHON KapTUHBI IIPU MPOXOKIECHUU CBETOBOU
BOJIHBI YEPE3 Y3KYIO LIENb?

2. PaccunTaiite BeTMYMHY yIJia ¢ JAJIsI MUHUMYyMa MepBOTO MOPsIKa MpU
mudpakiuu cBeTa ¢ JIuHOM BoHbI A = 0,63 MKM Ha
TuIocKomnapamienbHo menu mupuHon d = 0,05 mm.

3. Paccuuraiite BenmuuuHy yria ¢ s TIaBHOTO MAaKCHUMyMa BTOPOTO
Nopsi/iKa B ciydae NTUPpaKIMOHHON pelieTky ¢ nepuogaom d = 8§ MK,
eciu qirHa BOJTHBI A = 0,63 MKM.

4. Kak Oy1yT U3MEHSTHCS MOJIOKEHUSI MAKCUMYMOB Ha TUPPaKIIMOHHON
KapTHUHE OT y3KOM IIEIH, €CJIM MEePEIBUTaTh 1IETb OMKE K DKpaHy, HE
W3MEHSIS TTOJIOKEHUM SKpaHa U UCTOYHUKA?

5. OOBsICHUTE METO IKCTIEPUMEHTAIIBHOTO OINPEICIICHUS JJTMHBI BOJTHBI
U3JIyYeHHS U TIeprojia Tu(DpakiiMOHHON PEIIeTKH.
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HNHTEpHET HCTOYHUKH:

www.alleng.ru/edu/phys.htm - o6pa3oBatenbHbBIe pecypchl HHTEpHETa —

dusuka.

www.nuclphys.sinp.msu.ru - simeprast Gpu3uka B MHTEpHETE

www.school-collection.edu.ru - eaunas KoyuteKus UGPOBBIX 00pa30BaTEIBHBIX PECYPCOB.
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