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TlossicHUTETbHAS 3alIUCKA

MeTtonuueckne ykazaHwsi — TI0 BBITIOJIHEHUIO J1A0OPATOPHO - TMPAKTHYECKUX
pabot no aucuuruiHe Ou3nka IBIsAt0TCS cocTaBHOM yacThio Y MK no @usnke u
npeaHa3HaYeHbl ISl Ipodeccuil cpeHero npoQeccuoHaIbHOTO 00pa30BaHUs 10
MporpaMMe MOJArOTOBKH  CHEHUUAIIMCTOB CPETHETO 3BEHA .

[lens METOAMYECKUX PEKOMEHIAIMU MO BBHIMOJIHEHUIO Ja0OpaTOPHBIX paldOT Mo
nucouiuinae "dusuka':

OpraHu3alidsl BBINIOJHEHUS  O00ydarouuMucs nabopaTopHbIX  padoT,
PEIyCMOTPEHHBIX MPOrpaMMOi 10 PU3HUKeE,

dbopMHpoBaHHEe U 3aKpEIUICHWE HAaBBIKOB pPabOThl C 1a00paTOpHBIM
o0opy10BaHUEM,

OpraHu3alusi  ONpEACJICHUs] TOTPEIIHOCTH W  YHUCJIOBOM  00paboOTKU
pe3ynbTaTOB JIA0OPATOPHOTO IKCIIEPUMEHTA,

dbopMUpOBaHHE HABBIKOB CaMOCTOSITEIBLHONH pabOThl  CTYJACHTOB  CO
CIIPAaBOYHOM JINTEPATYPOH,

pa3BUTHE  BHUMATEIBHOCTH W aKKypaTHOCTH TPU  BBINOJHEHUU
1a00paTOPHBIX padoT,

dbopmupoBaHue OOIIEYYEOHBIX M O00IIEIPO(PECCHOHATBHBIX KOMIIETEHIIUN
CTYJICHTOB.

Bech mporiecc BbINONHEHUS J1a0OpaTOpHBIX paboOT BKIIOYAET B ceOs
TEOPETUUYECKYIO TIOJIFOTOBKY, O3HAKOMJICHHE C TpubopamMu U COOPKY CXeM,
IPOBEICHUE ONbITa M HM3MEPEHUH, YHUCIOBYI0 00pabOTKy pe3yibTaToB
71a00paTOPHOTO IKCIIEPUMEHTA U C/Iady 3a4eTa MO BBIIIOJHEHHON padoTe.

Teopernyeckas MoAroTOBKA

TeopeTnueckas MHOArOTOBKAa HEOOXoIMMa JJIsl MPOBENEHUS (PU3UUECKOro
HKCIIEPUMEHTa,  JIOJDKHA  MPOBOJUTHCA ~ OOy4arolMMUCA B MOPSAKE
caMOCTOATENbHON paboThl. Ee crenyer HauMHATHL BHUMATEIBHBIM Pa3z0opom
PYKOBOJICTBA K JaHHOU J1abopaTopHOi padoTe.

Oco0oe BHMMaHUE B XOJ€ TEOPETHUYECKOW NOATOTOBKH JIOJKHO OBIThH
oOpallieHo Ha MOHUMaHue (GU3UIECKON CYIITHOCTH Tpoiiecca.

JI71st caMOKOHTPOJIS B KaXKJ10M paboTe mpUBEAEHbI KOHTPOJIbHBIE BOIIPOCHI, Ha
KOTOpbIe 0Oyyaromuiicst 00s3aH JaTh YE€TKUE, IPABUIIbHbBIE OTBETHI.

Teopernyeckas NOArOTOBKA 3aBEPIIAETCS NPEIBAPUTEIBHBIM COCTaBICHUEM
OTYETa CO CIAEAYIOIIHNM MOPSAIKOM 3aIHCEN:

1. Ha3Banue paOoThl.

2. llens paboThl.

3. OGopynoBaHue.

4. Xoja paboThl (BKIOYAET PUCYHKH, CXEMbI, TAOJIHIIbI, OCHOBHBIE (DOPMYJIBI
JUIsL  OTpEeNEeeHUs] BEJIMYMH, a TakK >Ke pacueTHble (OpPMyJbl s
OTIpPEEIICHHS OTPEIIHOCTEN U3MEPSEMbIX BEJIMYKH).

5. Pacuersl — okOHYaTeNbHAS 3aITUCh PE3YJIHTATOB PAOOTHI.

6. BriBos.



O3HakomileHHe ¢ mpudopamu, cOopKa cxem

JlaGopatopHble pabOThI MPOBOJATCS B y4yeOHOM KaOWHETe JIHIes,
OCHAIIGHHOM  BCEM  HEOOXOIMMBIM  TEXHHYECKUM U  JabOpaTOpHBIM
obopyznoBanueMm. llepen HayaIoM Ka)xIbIM 3aHSATHEM IMPOBOAUTCS MHCTPYKTAXK I10
TEXHUKE O€30MacHOCTH.

[Tpuctynas x mabopaTopHbIM paboTam, HEOOXOIUMO:

1) mosyuuTh y TabopanTa mpuOOPEI, TpeOyeMbIe ISl BBITOIHEHHS PaOOTEHI;

2) pa3oOpaThCsi B HA3HAYEHUHW PUOOPOB U MPUHAICKHOCTEH B COOTBETCTBUU
C UX TeXHUYECKUMH JTAHHBIMU;

3) MoJB3ysACh CXEMOW WM PUCYHKAMHU, UMCIOIUMIUCS B TIOCOOUH, PAa3MECTUTh
npuOOpHI TaK, 4TOOBI YTOOHO OBUIO POU3BOIUTH OTCUETHI, a 3aTEM COOPaTh
YCTaHOBKY;

4) cOOpKy DIIEKTPUYECKUX CXEM CIEAYeT MPOHM3BOAMTH IOCIE TINATSIHHOTO
U3Yy4YEHUs MIPaBUJI BBIMOJIHEHUSI TAOOPATOPHBIX PaboT MO 3JIEKTPUUECTBY.

[IpoBeneHre onpITa U U3MEPEHU

[Tpu BBIMONHEHHMH JAOOPATOPHBIX PadOT M3MepeHue (HPU3MUECKUX BEITUYHUH
HEO00XO0AUMO IIPOBOJINTH B CTPOToH, 3apaHee IIPEAYCMOTPEHHOM
MOCIIEI0BATEIHHOCTH.

Oco6o cnemyer oOpaTHTh BHHMaHHE Ha TOYHOCTh M CBOEBPEMEHHOCTHh
OTCYETOB MPU U3MEPEHUH HYKHBIX (DU3MUECKUX BelIWduH. Hampumep, TOYHOCTH
U3MEpPEHHs] BPEMEHU C MOMOIMIBIO CEKYyHIOMEpPA 3aBHUCHT HE TOJBKO OT YETKOTO
OTpENENCHUS] TOJOKEHHUsI CTPEeNKH, HO W B 3HAYUTEIBHOW CTEMEHH — OT
CBOEBPEMEHHOCTH BKJIFOUEHHS U BBIKJIIOUEHHS YaCOBOTO MEXaHHU3Ma.

[TpenogaBaTens MpUHUMAET BBIIOJHEHHYIO YJalluMcs Ja00paTopHyto paboTy B
UHAMBUIYyAJIbHOM  TOpsAAKe. XOpOIIO  BHIINOJHEHHbIE  paboOThl  CleAyeT
PEKOMEHI0BaTh JJIi 03HAKOMJIEHHUs BCeM ydamuumcd. Jlyig 3adera, 10 OKOHYaHUU
7ab0opaTOpHBIX  paldOT, YydyalIuics TMPEACTaBIsAeT HaaJIekKaluM  00pa3zoM
0 OPMIICHHYIO TETPA/Ib.

[lenecooOpa3Ho B KOHIIE 3aHATHS COOOIATh TEMY CJIEAYIOIIEr0 MPaKTUYECKOTO
3aHATHS W YKa3bIBaTh JINTEPATYPHBIE MCTOYHHUKH. YUYaIlIuecs B TaKUX CIIydasx
NPUXOJIAT C TOTOBBIMU KOHCIIEKTaMH, W TIPEMOAABATENI0 OCTACTCA NaTh JIUIIb
[EJEBYI0 YCTAaHOBKY 3aHSTHS, pACIPEACTUTh 3aJaHus, I0Ka3aTh TEXHUKY
BbINoJHEeHHs. [locie 3Toro yuamuecs NpucTynaroT K CaMOCTOSITENIbHOM padoTe.



KpuTtepun onieHKH NpakTH4ecKoi padoThl.
[TpakTHueckue 3aHATHS OLEHUBAIOTCA IMPENOJABATENIEM, UCXOAS U3 CIEAYIOLINX
KPUTEPUEB YCIIEITHOCTU PadOT:
1) coorBercTBHE coaepKaHUS pabOThl 3aJaHHOW TeMe M OQOpMIIEHHE B
COOTBETCTBHHU C CYIECTBYIOIIUMHU TPEOOBAHUSAMU;
2) JIOTHUKa U3J0KEHUSI, B3aUMOCBSI3b CTPYKTYPHBIX 3JIEMEHTOB PabOThI;
3) o0BeM, XapaKkTep U KaueCTBO MCIOIb30BaHHBIX HCTOUHUKOB;
4) 000CHOBAaHHOCTb BBIBOJIOB, UX TJTyOWHA, OPUTHHAIHLHOCTH;
5) Teoperuueckas M METOAMYECKAs JIOCTATOYHOCTb, CTWUJIb W KayecTBO
oopmIieHUsT KOMIIBIOTEPHOMN MPE3CHTALUU
OueHuBasi UTOrOBOE 3a/1aHHE, TPENOIABATENb CTABUT OTMETKY.

Omnenka «5» (OTIAMYHO) CTaBUTCA, €CITU 00yUaIOIIUICS BBHITIOTHSIET padoTy B
MOJTHOM 00BEME C COOII0IECHUEM HEOOXOAMMON MOCIIE0BATEILHOCTH MTPOBEICHUS
OTBITOB M U3MEPEHUI; CAMOCTOATEIBHO U PAllMOHAIBHO MOHTHPYET HEOOX0IMMOE
000py1I0BaHUE; BCE ONBITHI MPOBOJUT B YCIOBUAX M pEXHUMax, 00ECIeUnBaIOIINX
MOJTy4YEHHUE MPABUIBHBIX PE3YJITATOB M BBIBOJOB; COOIIOAAET TPEOOBAHUS MTPABHUII
0e30MacHOro TpyjJa; B OTUETE MPABUIBHO M aKKypaTHO BBINNOJIHAET BCE 3aIlUCH,
TaOJIMIbl, PUCYHKH, YEpPTEXH, I'padUKH, BBHIYMCICHUS; NPABUIBHO BBITOJIHSAET
aHaJIN3 ITIOrPENTHOCTEN.

- B OTYETE NPAaBWJIBHO WU AKKYpaTHO BBIIOJHEHbI BCE 3alMCH, TaOJIUIIBL,
PUCYHKH, YEPTEXHU, Tpa(UKH, BEIYUCIICHHS,

- IPABUJILHO BBINOJHEH aHAJIU3 OTPEIIHOCTEN.

«4» (XOpOIlI0) CTaBUTCSI B TOM CIy4yae, €clid ObLIM BBIIOJIHEHBI TPEOOBAHUS
K OLIEHKE «5», HO TOMYILIEHbI HEJI0YEThI NN HETPyOble OIINOKH.

«3» (yIOBIETBOPUTENIBHO) CTABUTCS, €CIU PE3YyJbTaT BBINOIHEHHOW YacTH
TaKOB, YTO IMO3BOJSIET MOJYYUTh MPaBUIIbHBIE BBIBOJBI, HO B XOJI€ MPOBEICHUS
OTIBITA U U3MEPEHUHN OBLIN TOMYIIEHBI OIHUOKH.

«2» (HEy[OBJIETBOPUTENIHO) CTABUTCS, €CIM PE3YyJbTaTbl HE IO3BOJISIIOT
clenaTh NPAaBWIbHBIX BBIBOAOB, €CIM ONbBITHl, W3MEPEHHUS, BBIYUCIICHUS,
HaOJII0/ICHUS TPOU3BOAUIUCEH HEPABUIIBHO.



TexHuka 0€30MACHOCTH NMPHU BHINOJIHEHNH MPAKTHYECKUX 3aHATHIA.
[lepen HayaIOM MPAKTUUYECKOTO 3aHSATHU:
1. BuuMartenpHO mpociyiaiiTe BBOJHBINM MHCTPYKTaX MPENoaaBaTelis O MOpPsaKe
U OCOOEHHOCTSIX BBITTOJIHEHHSI PAKTUYECKOTO 3aHSATHUA.
2. BhaumaTenbHO U3yyuTE METOJMYECKHE YyKa3aHUsi K pabore, KOTOPYIO
BBITIOJIHSIETE U CTPOTO PYKOBOACTBYETECH.
3. IloaroroBbTe paboyee MecTo Il O€30MacHOM pabOThI: yOepHUTe €ro, eciiv Ha
HEM HAaXOJSATCS IOCTOPOHHUE MTPEAMETHI;
4. IlpoBepbTe M MOArOTOBBTE K pabOTE, COIIACHO METOAUYECKUM YKa3aHUSIM,
HEO0OXOIMMBbIE HHCTPYMEHTHI ¥ TIPUHAJIC)KHOCTH.

Bo Bpems paboThI:

1. BeimonastiiTe TOIBKO Ty paboTy, KOTOpasi pa3pelieHa MPeno1aBaTelieM.

2. 3a pa3bACHEHUSIMA MO BCEM BOMNPOCAM BBINOJHEHUS MPAKTUYECKOTO 3aHSITHUS
oOpalaiTech K NpernoiaBaTesio.

3. byapTe BHUMATENBbHBI U aKKypaTHbl. He oTBieKkaiiTeCh caMu U HE OTBJIEKATE
npyrux. He BMemmuBaiitech B mpoiecc pabOThl Jpyrux OOy4aroIMXcs, €CIU 3TO
IIPEAYCMOTPEHO HHCTPYKIIUEN

[To okoHYaHUU PAOOTHI:
1. HaBenuTe nopsgok Ha paboueM MECTE U CalTe ero Mperno/iaBaTeio;
2. CpaiiTe npenoaaBaTelto y4eOHyI0 JUTepaTypy U UHCTPYMEHTHI;

[Tpu BeIMOTHEHUU PAOOTHI CTPOTO 3AIPEIIACTCS:

1. BecuenbHO XOUTh MO KAOMHETY U JTaOOPaTOPUH.

2. llokupate mnoMmeleHue KaOuHeTa(Jlabopatopuu) B pabouee Bpems 0e3
paspernieHus npernoaBaTess.






JlaGoparopHnas paGora
HN3mepeHue BIaKHOCTH BO31yXa

Leab padoThl: N3MEpPEHUE BIAXKHOCTH BO3yXa

Oo6opynoBanme: IlcuxpomeTp, mcUXpoMeTpUYecKas TaOnuia, Talnuia
«/laBneHne M TUIOTHOCTh HACBIIIEHHOTO BOJSHOTO Iapa TMpU Pa3IUYHBIX
TEMIIEPATYPAX».

OTHOCHUTENIbHYIO BJIQXXHOCTh BO3yXa MOYKHO OIPENEIUTh C MOMOIIBIO
IICUXPOMETpA.

----- xpoMe#p;, ABIyCTa (CM.pHCYHOK) COCTOMT U3 JBYX
ro u yBiaxHeHHoro. Ha mapuke yBiIa)KHEHHOTO T€pMOMETpa
oM =

, —KOHeI f}T Or0 ONyILIeH B damledky ¢ Bomoil. Boga,
: paeT BT TepMOMETpa TEIUIO, IOJTOMY  IIOKA3aHHs
HIDffe, 4eM y
CYIXO0. M Pa3HOCTH
YBIIAYKHEHHOTO
| = || momombio
pilnifsl  fHaxoauTCs
KOTOpOU
TAHOBHTCS
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T

Pispniox Hlouppemerpypcel  aOCOMIOTHAS
BJQXHOCTh  BO3[yXa paBHa IUJIOTHOCTH
HachblleHHOTo napa p0= pa

3anoTeBaHWE XOJIOJHOTO TIPEAMETA,
BHECEHHOTO B TEIUIYI0O KOMHATY, OOBSICHSIETCS
TEM, UYTO BO3AyX BOKpYI  IIpeaMeTa
OXJIAXK/IaeTCd HWKE TOYKH POCHl M YacTh
MMEIOIINXCS B HEM BOJISTHBIX MTapOB KOHACHCUPYETCSI.

ITopsiok BeINOTHEHUs1 padoOThI:

CHATP MOKA3aHUSI ICUXPOMETPA B PA3IMYHBIX YACTAX KIIacca.

[Tonb3ysiCh MCUXPOMETPUYECKON TaOJMILIEH ONPEAeIUTh OTHOCUTEIBHYIO
BJI&KHOCTb BO3/yXa.

PaccuuTtaTh aOCOMIOTHYIO BJIAKHOCTh BO3[yXa W OMNPEIEIUTh TOUKY POCHI
UCIIOJNIBb3Ysl Ta0IuIy «JlaBieHue U MIOTHOCTh HACBIIIEHHOTO BOASHOIO Mapa mpu
Pa3IMYHBIX TEMIIEPATYPAX).
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Crnenatpb BBIBOJIBI 110 paboTe.

JlaGoparopHas pabdora.

Tema: U3yyenne 3aBHCMMOCTH IepHOAA  KOJeOAHWI  HHUTSIHOIO
MASITHUKA OT JJIMHbI HUTH.

Oo6opynoBanme: MTAaTUB C MEPEKIAAUHON U MY(PTOM, HUTh C METJISIMU Ha
KOHIIaX, IPy3 C KPIOUKOM, JIMHENKA, JIEKTPOHHBIA CEKYHIOMEP

Heap padoThI: COCTOUT B 3KCIEPUMEHTAIbHON MpoBepke (HopMyIbl,
CBS3BIBAIOLIEH NEpHUOJ] KoieOaHNU MasgTHHUKA C JTMHOM €ro mojBeca.

OcHOBHBIE CBeIeHUSA

PaccmoTpum  kosiebaHMST HUTSHOTO MasTHHKA, T.€. HEOOJBIIOro Teja
(HampuMep, IMapuiKa), TMOJBEHICHHOIO0 HAa HHUTH, JUIMHA KOTOPOW 3HAYUTEILHO
MPEBBINIAET pa3Mepbl camMoro Teia. Eciu mapuk OTKIOHHUTH OT IOJOKCHHS
PaBHOBECHS M OTITYCTHUTb, TO OH HauHeT KojeOaThcsa. CHavasia MasTHUK JIBHUKETCS
C HapacTarIle CKOPOCThIO BHU3. B M0OJI0’KeHIU paBHOBECHS CKOPOCTH IIapuKa HE
paBHA HYJIO, U OH I10 MHEPIUHU JABMXKETCS BBepX. [0 MOCTM)KEHHH HAWBBICIIECTO
MOJIOKEHUST MIAPUK CHOBAa HAYWHACT JIBUTAThCS BHU3. DTO OyAayT CBOOOIHBIC
Koe0aHusT MasgTHHUKA.

CBo0oaHBIE KOJIEOAHUSI — MO  KOJeOAHUS, KOmopvle BO3HUKAIOM 8
cucmeme nooO Oelucmeuem GHYMPEHHUX CUll, NOCie Mo2o, KaK cucmema Owvlia
8b18EOCHA U3 NOJIONHCEHUS YCMOUYUBO20 PABHOBECUSL.

KonebarenbHoe nBM)KEHHWE XapaKTEPU3YIOT AMIUIUTYAOW, IMEPUOJOM H
4acTOTOMN KOJICOAHUM.

AMILIMTY/A KOJIeOaHUii - ’TO HauOOJIbIIIEE CMEIIICHUE KOJEOMIONIErocs Tejaa OT
nosiokeHus paBHoBecus. O0o3Havaercs A. Enuauna usmepenus - Metp [ 1m].
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Ilepuon koJiedaHuii - 5TO BpeMsi, 32 KOTOPOE TEJIO COBEPIIAET OJHO IMOJIHOE
kosnebanne. O6o3nauaercs T. Eqununa nzmepenus - cexynaa [1c].

Yacrora kojgedaHWil -3TO YHUCIO KoJieOaHUM, COBEPIIAEMBIX 32 EIUHUILY
BpeMenu. O6o3Havaercs v. Eqununa usmepenus - repit [ 1111).

Teno, [IOJIBEIIICHHOE Ha HEBECOMOU HEPaCTSKUMOU HUTU
Ha3bIBAIOT MATEMATHYECKUM MASITHUKOM.

HepHon KoJIeOaHMi MaTCMaTH4ICCKOI'O MasaATHHKA OIIPCACIIACTCA

T=2m JZ
dbopmyIio: £ (1), rae | — aamEa monBeca, a g — yCKOpPEeHHE CBOOOTHOTO
najicHUsI.

Ilepuon KOJICOAHMI MaTeMaTHYCCKOI0 MasiTHUKA 3aBUCHT:

1) oT JIJINHBI HUTU. HepI/IOI[ KOH€6aHI/Iﬁ MATEMATHUUYCCKOI'O MasTHHUKaA
T~A/1
HpOHOpIII/IOHEUICH KOpHI'O KBaI[paTHOMy N3 NJIWMHBbI HUTU . T.e., HaHpI/IMep
Ipy yMEHBIIEHUW JUIMHBI HUTH B 4 pa3a, NEpHOJ yMEHbLIAeTCs B 2 pa3za; npu
YMEHBIIICHUU JJIMHBI HUTH B 9 pa3, mepuojl yMeHbIIaeTcs B 3 pasa.

2) OT yCKOpeHWsI CBOOOJHOrO TaJICHUSI TOH MECTHOCTH, TJE€ MPOUCXOMAT

KoJIEOaHUSI. [Tepuon konebanuii MaTeMaTHYECKOTO MasiTHUKa
0oOpaTHOIIPOTIOPIIMOHAJICH KOPHIO KBQJAPAaTHOMY M3 YCKOPEHHS CBOOOJIHOTO
|
T~—

N

najgcHus

Teno, moABEMIEHHOE HA MPYKUHE HA3bIBAIOT NMPYKUHHBIM MASTHHKOM.
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[lepuon KOJIeOaHM PYXUHHOTO MasiTHUKA onpeensieTcs

T_Zn_2 m
—coo_ " k

dbopmyroit , TJIe M - Macca Tena, K - )KeCTKOCTh MPYKHHBI.

[lepuon KoJICOaHUH IIPYXHMHHOT'O MasjATHHKA 3aBHCHUT.

1) ot macchl Tena. [lepron KoebaHuit MPy>KUHHOTO MasiTHUKA MPOTIOPIIMOHAJICH

KOPHIO KBaIpATHOMY W3 MAccChl Teja T ~ym

2) OT _KECTKOCTH _IpYxHHBL. [leprona konebaHuii TMPYKUHHOTO MasTHHKA

Ty =

Vi,

00paTHOMPONOPLIUOHAIIEH KOPHIO KBaJPATHOMY U3 HKECTKOCTHU MPYKUHBI

B pabote ™Mbl wucciaeayem KoJiebaHUsT MaTeMaTH4YeCcKoro MasitTHuka. W3

!
7= 27TJ:
dhopmyIibl g CleAyeT, UTO Mepuoj] KoJieOaHWW H3MEHUTCA BIBOE IMpHU
W3MEHEHUU JIJIMHBI [IOJIBECA B YETHIPE pasa.

OTO ciencTBUe W TPOBepsAOT B pabore. [loouepeaHO HCHBITHIBAIOT JBa
MasTHUKA, JJIMHBI TIOJIBECOB KOTOPBIX OTIWYAIOTCS B YeThIpe paza. Kaxiwlii u3
MasTHUKOB TIPUBOJIAT B JIBIDKCHHE M MU3MEPSIOT BPEMsi, 32 KOTOPOE OH COBEPIIUT
OTpeeI€HHOE KOJIMYECTBO KosieOanuii. UTOOBI YMEHBIINUTH BIHUSHUE MOOOYHBIX
(GaKTOpOB, OMBIT C KAXIBIM MAsTHHUKOM IPOBOJAT HECKOJBKO Pa3 W HAXOMIST
CpeHee 3HaueHUE BPEMEHH, 3aTPAYCHHOE MAaSTHUKOM Ha COBEpIICHHUE 3alaHHOTO
guciaa KojeOaHwid. 3aTeM BBIUMCISIOT TICPUOALI MASTHUKOB W HaxXOmAT WX
OTHOIIICHHE.

BoinosiHenue padoThl.

1. [logroroBbTe TAOMUILY 7151 3AMMCH PE3YIBTATOB U3MEPEHUMN U BBIUUCICHUM:

L, m Ne N t, c tep, € T, ¢ v, I'np
ONbITA
I = 1 30
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2. 3akpemnuTe MepeKiaauHy B My(Te Yy BEpXHEro Kpas CTEp:KHsS IITaTHBA.
[IITaTuB pa3MecTUTE HA CTOJIE TaK, YTOOBI KOHEL] NEPEKIIAANHBI BBICTYIIAN 32 Kpa
IIOBEPXHOCTHU cToNa. [logBechTe K mepekiiailuHe C MTOMOIIBI0O HUTU OJWH I'Py3 W3
Habopa. PaccTosiHMe OT TOUKM MOBeca /10 LIEHTpa rpy3a JOJKHO ObITh 25-30 cMm.

3. [ToaroroBbTE ANEKTPOHHBIN CEKyHAOMEP K pabOoTe B PyUYHOM PEKUME.

4. OTknoHUTE TPy3 Ha 5-6 CM OT MOJIOKEHUSI PABHOBECHUS U 3aMEPHTE BPEMS, 32
KOTOpoe rpy3 coBepmutT 30 MOMHBIX KoJieOaHUi (ITPU OTKJIOHEHHUH T'py3a CICAUTE,
YTOOBI YTOJl OTKJIOHEHHUS HE ObLIT BEJIHUK).

5. lloBropute wu3MepeHue 3-4 paza U ONPEAECIUTE CpEeaHEe BpeMs
tcp1 :(t1+t2+t3+t4)/4

6. Brerumciure mepuoj konebaHus Tpy3a ¢ JuMHONW monaBeca 25-30 cMm 1o

_lm

1
dbopmyie
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7. YBenuubTe AJIMHY TOJIBECA B UETHIPE pasa.

8. HOBTOpI/ITe CCPpUIO OIIBITOB C MAjATHHUKOM HOBOU JJINHBI WU BBIYHUCIIUTC CI'O
gy Al
)=

nepuoJ1 Kojaedanuii no popmyie v

9. Bpmuuciaure 4YacToThl KOJE€OAHMU Ui 00enX  MAATHUKOB 110

N N
¢ 1 ¢ 2
dbopmynam #1 u @
10. CpaBuuTe mnepuoabl KoOJ€OaHUM JABYX MAATHHUKOB, JJIMHBI KOTOPBIX
OTJIMYAJINCh B YETHIPE pa3a, M CHAEJaliTe BBIBOJ OTHOCUTENIBHO CIPABEIIUBOCTH

dbopmybl (1). Ykaxkute BO3MOKHBIE TPUUUHBI PACXOXK/ICHUS PE3YJIbTATOB.
11. OtBeTHTE Ha KOHTPOJIBHBIE BOIIPOCHI.

KoHTpoJibHBIE BOIIPOCHI
1. Yto Ha3bIBAIOT MEPHOJIOM KOJIeOAHUM MasTHUKA?

2. Uto HAa3BIBAIOT 4acTOTON KojieOauui masTHuka? KakoBa equHHIIa 4aCTOTHI
KoJIeOaHumn?

3. OT KakWX BEIMYMH M KaK 3aBHCHUT IEPUOJ KOJIeOaHWH MaTeMaTHYeCKOTO
MagTHUKA?

4. OT KakuxX BEJIMYMH M KaK 3aBUCHUT TMEpUOJ KOJICOAHUN NPYKUHHOTO
MasiTHUKA?

5. Kakue xonebaHusa Ha3bIBalOT COOCTBEHHBIMU?

JlabopaTopHas padora.
Tema: «M3yuenne 3akoHa OMa U1l OJTHOM LEMW».
Llesb: ycTaHOBIIEHHE 3aBUCUMOCTH CHJIBI TOKA OT BHELIHETO CONPOTUBIICHNUS,
onpenenuts KIIJ[ anexrpruueckon nenwu.
O6opynoBaHMe: UCTOYHUK MMUTAHUS, MPOBOJIOYHBIN PE3UCTOP, aMIEPMETD,
KJIFOY, BOJIBTMETP, COEAUHUTEIIbHBIC TPOBOAA.
Teopernueckas cnpaBKa.
3akon Oma /141 OJIHOM LeNH - CHJIa TOKA NPAMO nponopunoHaabHa JJ1C
enu, 1 00paTHO NPONMOPUHMOHAIBHA CyMMe CONPOTHBJICHUNA HCTOYHUKA U
uenu ,rae € — 9/1C, R- conpoTuBiieHne 1enu, r — BHYTPEHHEE CONPOTUBIICHHUE
MCTOYHUKA.
_E

I= r+R
@opmyay 3akoHa OMa 1151 TOJIHOW LIEMH MOKHO MPEICTaBUTh B IPYroM BUae. A
uMeHHo: DJ]C rcToUHMKA LIETH paBHA CyMME MaJICHUI HANPSHKEHUS HA HICTOYHUKE
Y HA BHEIIHEH L.

E=1Ir+IR="U,+ Uy
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DuektpoaBuxkyiei cuiioi (IC) nctounnka Toka Ha3pIBAIOT padOTY, KOTOpas
TpeOyeTcs [UIsl MepEeMEILEHUs €IUHUYHOTO 3apsiia MEX/y €ro MOJI0CAMH.

Qmone3n  12Rt R

KII/I 3;1ekTpryeckoil menum — 3TO OTHOIIEHUE MOJIE3HOTO TEILIA K TOJTHOMY: 1] =
Quomal 2(R+ NR +r

Xo
a1 padorel: 1) Haueptute B TeTpaau
cxemMy paboThI.

S

2) [Tpu pa3oMKHYTOM 1IEMK BOJIBTMETP, MOJKIIOUCHHBIA K MOJIOCAM
MCTOYHMKA MoKa3biBaeT 3HaueHue DJ]C ucrounuka € =
3) [Tpu 3aMbIKaHUM KJIFOYa CHUMHTE IMOKAa3aHUsl CUJIbI TOKA B 1ienu [ = u
HaIpsHKeHUS Ha MoJitocax uctouynuka U= .
U
4) Beruucnute
COMpOoTHUBIIeHUE Tienu: R=

E
5) Ucnionb3ys 3akoH Oma s monHot et | [1 | ompegenure
BHYTPEHHEE COMPOTUBIICHUE
ROr

uctounuka toka: r [ E U [
|

Qmone3n R
6) Berancinre KII/] anexrpuueckoit rienu mo dhopmyiie: n = =

Qmomn R+

7) CaenaThb BBIBOJ IO paboTe.

JlaGoparopHnas pabora.
Tema: «3yuenue 3akoHa OMa /151 y4acTKa LeNH, MOCJIeJ0BaATEIHLHOI0 U
NapaJjieJIbHOTO0 COeIMHEHNsI IPOBOTHUKOB.
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Ilenb padoTHI:yCTAHOBUTh  HA OMNbITE 3aBUCUMOCTb CHJIBI TOKa  OT
HaNpPsKEHUS U COIIPOTUBIICHMUS.
OKCHEepUMEHTANIbHASI IPOBEPKA 3aKOHOB IOCIEA0BATEIBHOIO U NAPAJIEIBHOTO
COEIMHEHUH MPOBOJHUKOB!
1)o3HaKOMUTBCS € IPUOOPaMHU I IPOBEAEHUS 3TOH JJabopaTOpHON pabOTHI
2) HAYYUTBCSI COEAUHSTH PE3UCTOPHI MTOCIIENOBATEIBHO U apaJUIEIbHO
3) HAYYUTBCSI U3MEPSTH U PACCUUTHIBATH CONPOTUBIICHUE MPU TOCIEI0BATEIIBHOM U
napasuleIbHOM COEIMHEHUH PE3UCTOPOB
OO6opynoBaHnue: amrnepMeTp 1a00PATOPHBIA, BOJIBTMETP JTA00PATOPHBIH,
UCTOYHHUK MUTaHUs, HA00p U3 TPEX pe3ucTopoB conpoTusieHusmMu 1 Om, 2 Owm, 4
OwM, peocTaT, K104 3aMbIKaHHSI TOKA, COEAMHUTEIbHBIE TPOBOJIA.
Teopernyeckas cnpaBka.
DVIEKTPHYECKHI TOK - YIIOPSAA0YECHHOE IBHKECHHE 3aPSIKeHHBIX YaCTHLL.
KonnuecTBeHHON MEpOH 3JIEKTPUUECKOI0 TOKA CIYKUT CHJIA TOKA.
Cuua Toka — ckanspHas pusndeckasi BeIMUMHA, paBHasi OTHOLLEHUIO 3apsija g,
IIEPEHOCHMOTI0 Yepe3 MOMEPEYHOE

q
CEYEHUE MTPOBOAHUKA 32 HHTEPBAJI BDEMEHMU t, K 3TOMY

WHTEpBalTy BpeMeHu: | =
t

B Mexnynapoanoi cucrteme equnani] CU cuma Toka usmepsercs B ammnepax|[A].
[1A=1Kn/Ic]

[Tpubop A u3mMepeHus CUIIbl TOka AMnepMeTp. Britouaercs B Lemnb
MOCJIe0BATEIbHO
HanpsixkeHue — 370 pu3nUecKasi BEIUUMHA, XapaKTepU3yrolias AehHCTBHE
AIIEKTPUYECKOTO TOJISI Ha 3apsKEHHbIEC YAaCTHUIIbI, YUCIICHHO PaBHO paboTe
AIEKTPUYECKOTO MOJIS MO MEPEMEIICHUIO 3apsAia U3 TOUKU C MMOTCHIIMAIOM (1 B

ATouky ¢ motenmuaiom @z: U=
Enununa vanpspkenus — Bonst [B] [1B=1]x/1Ko1]

q

[Tpubop ansa usmepenus Hanpsokenust — Boabtmerp. [loaxmroyaeTcss B 1enb
MapajuIeNIbHO TOMY YYaCTKY LEINH, Ha KOTOPOM U3MEPSETCSA Pa3HOCTh
MTOTEHIIUAJIOB.
Bennunna, XapakTepu3yromas NpOTUBOICUCTBUE dIEKTPUIECKOMY TOKY B
MIPOBOJHUKE, KOTOPOE 00YCIOBICHO BHYTPEHHUM CTPOEHUEM IIPOBOJHUKA U
XAaOTUYECKUM JIBUKEHUEM €T0 YaCTHULl, Ha3bIBACTCS JJIEKTPHYECKUM
CONPOTHBJICHHEM NPOBOAHMKA. DJIEKTPUYECKOE CONTPOTHUBIIEHHUE ITPOBOIHUKA
3aBUCUT OT pa3MepoB U (popmbl

plonpoBoaHuKa 1 OT
MaTepuaJja, u3 KOTOporo U3rotosiieH npoBoguuk. R=_ B CU epununei
AIEKTPUUECKOTO

Sc
OMPOTHUBIICHUS] TPOBOJIHUKOB CITY>KUT OM [OMm].
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I'paduueckas 3aBucumMocTb cuibl Toka | ot Hanpspkerust U - BOJIbT-
aMIepHasi XapaKTepucTUKa
3axon Oma 17151 yYacTKa Henu: CUJIa TOKA B IPOBOAHUKE NPAMO
NPONOPUHOHAIbHA NPHUJI0KEHHOMY HANPSKEHUIO
U
# 00PaTHO NMPONOPUMOHATBLHA
CONPOTHUBJIEHUIO MPOBOAHMKA. | =_
R
Xox
paoo
ThI.
1. JIns1 BIMIONTHEHUST pabOTHI COOEpUTE IEKTPUUECKYIO LIEMb U3 HCTOYHUKA TOKa,
aMIIEpMETPa, peocTara, IPOBOJIOYHOTO PE3UCTOpaA cONpOoTUBIEHUEM 2 OM H
kitoya. [lapannenbHo MPOBOJIOYHOMY PE3UCTOPY MPUCOSTUHUTE BOJIBTMETP (CM.
CXEMY).

2.0mnbiT 1.McciienoBanue 3aBUCMMOCTH CHJIBI TOKA OT HAIPSKEHUS HA TAaHHOM
yuacTke nenu. Bkntounte Tok. [Ipu moMomu peocrtata JOBEAUTE HAMIPSKEHUE HA
3aKMMax MpOBOJIOYHOTO pe3uctopa Ao 1 B, 3ateM 10 2 B u no 3 B. Kaxnplii pas
IIPU 3TOM U3MEPSANTE CUITy TOKA U PE3YJIbTAThl 3alUChIBaTE B Ta0. 1.

Hanpsxenne, B

Cuma Toka, A

3.1l0 jaHHBIM _ONBITOB TOCTPONTE TpaduK 3aBUCHMOCTH CHUJIBI _TOKa OT
HanpsbkeHus. CrenainTe BbIBO.

4.OnbIT 2. UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT CONPOTHBJICHUS Y4aCTKa
LIENH TIPY MOCTOSTHHOM HAIpsKEHWH Ha €ro KOHIAax. BxirouuTe B 1enb MO TOU
K€ CXEM€ MPOBOJIOYHBIN PE3UCTOP CHavasa conpotuBiacHueM 1 OMm, 3atem 2 Om
u 4 Owm. Ilpu nmomomm peocrata yCTaHABIMBAWTE HAa KOHLAX y4acCTKa KaKIbIH
pa3 OJHO M TO K€ HampspKeHue, Hanpumep, 2 B. M3mepsiite npu 3TOM Cuity
TOKa, pe3yJIbTaThl 3alUChIBaliTE B TA0M 2.

ComnpoTuBiieHHE y4acTKa,
Om

Cuna Toka, A

1. [lo p[aHHBIM OMBITOB NOCTPONTE rpaduK 3aBUCHUMOCTU CHUJbl TOKa OT
conpoTtusaeHus. CaenaiTe BHIBOL.

2. N3yyenue mociaeAoBaTeIbHOIO M NAPALIEJBHOIO0  COCIMHEHHUH
NPOBOJIHUKOB

1 yacTh: H3yYEHHE MOCJIECI0BATEIbHOI0 COCAMHCHUSA
1. 3anomHuTe TPOIMYCKU B (POpMyIiax MOCIEOBATEIHHOTO COSUHEHUS
17




gBMEpHTE CRAY. TRKA. H(SH&)Hepzéz[HO BKJIFOYAsi BOJILTMETP K IIEPBOMY PE3UCTOPY,
2 KO BTPﬁ%ﬁﬁmﬁﬁm&ﬁwﬁéﬂ&ﬁ?&%ﬁﬁmﬁmﬁé PesynbTaTsl

—
e UB R; OM R, OM R Om
R, R, R
/f.v\
W/
080 3aHECUTE PE3yNIbTAThI B TAOIHILY
+ B K M R:U_: o OM

I I I

5 [IpoBepbTe hopMyItbl (CM YHKT 1) MOCIen0BaTeIbHOIO COSAMHEHHUS TI0 JaHHBIM
TaOJIULIBI

6 [locmoTpuTe Ha pe3ucTopsl U 3anuimuTe: Ri=....0M Roy=....0m

7 BerauciauTe pacCUMTaHHOE COMPOTHRIICHHUE TIPH MTOCIIEIOBATEIFHOM COCTMHCHHIH
R=R;+R,=....Om

8 CpaBHUTE U3MEPEHHOE W PACCUNTAHHOE COTPOTUBJICHUS MPH MOCIIEI0BATSILHOM
COE€IUHEHUN

2 yacTh: M3yueHnue napajieJJbHOI0 COeINHEHHUS

1 3amoaHUTE IPONYCKU B (hopMysiax mapaieTbHOTO COSTUHECHMS

B:Ba‘MKHI/ITiﬁz ﬁe,m?% u mépme CHly TOKAa M HANpsOKEHHE Ha YYacTKE MpH
2 2

2 m@%@%ﬁmﬂﬂmm JIBHOTO COEIUHEHUS
4 S, B

L @t
e =S B




4HOHI>3y5ICI) N3MCPCHHBIMU JaHHBIMW BbBIYHUCIIUTC COIIPOTHUBJIICHHUC Yy4YaCTKa IIpH
napaJjui€jibHOM COCAMHCHUN

U
R=_=......... OM (M3MEpEeHHOE COMPOTUBIICHUE)
I
5 [TocMoTpuTe Ha pe3ucTopsl U 3amumuTe  Ri=....... Om Ro=......... Om

6 Beruncure mo ¢opmyne (cM myHKT1) COMpOTHBIICHHWE TPH TMapaieTbHOM
COCIMHECHUN

S Om (paccuMTaHHOE CONPOTHBIICHHE)

7 CpaBHUTE paCCUYUTAHHOE W W3MEPEHHOE COIPOTHUBIICHUS INPU IapaLICIbHOM
COETMHEHUU

KoHTpouabHbIii Bonpoc

Kak coenHA0TCS NOTpEeOUTENH SJEKTPOIHEPTUU B

kBaptupax? [louemy?

BriBoa.

JlaGoparopHnas padora.
Tema: «M3yueHue 3aKOHA COXPAHEHHUS UMITYJILCAY.

Heas:
-Ha ONbITe YOEIUThCS B CHPABEUIMBOCTU 3aKOHA COXPAHEHUS HMITYJIbCa.
OobopynoBanmue:
- IITATUB,
- BECBI C pa3HOBECAMU,
- TUHEeHKa,
- 2 CTaJIbHBIX I1apa pa3HOM MAacCChl Ha JUIMHHBIX MTOJBECAX.

Puc. 1 g
@ T

X0 PABOTHBI
1. Onpenenute Maccy apoB Ha BECaX U U3MEPHTE JUIMHY UX IOJBECA.
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2. Cobepute yCTaHOBKY I10 PUCYHKY 1

3. OtBenute Gomnpiioi map Ha 5-7cM (SO) B CTOPOHY U OTIYCTHTE €r0, IPOU3BEIs
OpsMOI yJap mo Apyromy mapy. 3aMeTbT€ MAKCUMAaJbHbIE OTKJIOHEHUS IIapOB
nocie yaapa S1 u S2.

4. Onpenenure CKOPOCTH MIAPOB N0 H
Mocjie yJapa, UCHOJIb3ysl 3aKOH COXpaHEHUs
BHEPIrumn

mOv?

5. BricoTy moabema mapa onpeAeauTe 1o
MaKCHMaJIbHOMY OTKJIOHCHHIO S OT MOJIOKECHUS

paBHOBecCHS (CM. PUCYHOK 2)

ARF=AC- AD; S?02010h; hp__%?
[ 20
T

Torma ckopocTy 1apoB onpeaeuTh mo Gopmynaam Vor O SoO g Olv, O S, 0 gOlv, O

S, 0 g[”

6. Berunciaure MMITyJIbChl IIAPOB OO M TOCIE B3aUMOAECHCTBHS. 7. Pe3ynpTarbl
W3MEPEHU 1 BHIYUCIICHUI 3aHECUTE B TAOIUILY:

my, | my | h, t, 101, | I, 2, v 01, v, |v2, | Po, P1, P2,
KT KT M C M M M M/c | m/c | m/c | kr-m/c| krom/c| Krom/
C

JlabopaTopHuasi padora.

N3y4yenue 0coOEHHOCTENH CUJIBI TPEHUSA (CKOJIbKEHUS)
Heab: n3meputh KOdGGUIMEHT TPEHUS CKOJBKECHHs JepeBa MO JACPEBY;
yoeauThesa, 4To KOI(D(UIIMEHT TPEHUS CKOJIBKEHHUS HE 3aBUCUT OT IUIOIIAIU
COIPUKACAKOIIUXCS MIOBEPXHOCTEN.
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OO6opynoBanue: NepeBIHABIA OPYCOK, AEpEeBSHHAS JIMHEIKA, HA0OOp TPY30B
Maccamu o 100r, auHaMomeTp.
Teoperuueckue cBeICHUA:

[Ipu m1000M JBUKEHUU TEJIO BCETJa KOHTAKTUPYET C OKPYXaIoleh cpeoi.
[Ipu 3TOM KOHTakTe O00SA3aTEIHHO BO3HUKAIOT CHUJIbI, 3aMEIJISIONINE JBUKECHUE
T€JIa, - 3TH CUJIbl HAa3bIBAKOT CUIAMU MPEHUSL.

Cusia TpeHusi —3TO CHJIA, BO3HMKAIOWIAsl MPU JABWIKECHUU WM TOIBITKE
JBW)KEHUS OJHOTO Tela IO NOBEPXHOCTH JAPYrOoro WIM NPHU JBUKEHUH TeJla
BHYTPH JKUJKOW WM ra3000pa3HON Cpeapl.

Cuna TpeHHMsl BCerja HamlpaBlIeHA BJAOJb MOBEPXHOCTH CONPUKACAFOLINXCS
TE€JI IPOTUBOIOJIOKHO CKOPOCTH UX OTHOCHUTEIIBHOTO CMELIEHUS.

Tpenne Mexay MOBEpXHOCTHIO TBEPAOro TeNa U KUJAKON UM ra3000pa3Hon
Cpelloi, B KOTOPOW JBHMIKETCS JTaHHOE TEJO, Ha3bIBAIOT CONPOMUGTIEHUEM CPeObl
UTU HCUOKUM (BAZKUM) MPEHUEM.

Cyxum  mpeHuem Ha3bIBalOT TPEHUE MEKIY IOBEPXHOCTAMHU JIBYX
COIPUKACAIOLIUXCSA TBEPABIX Tel. Pa3inyaroT Tpu BHIA CyXOrO TPEHUsA: TPEHHUE
II0OKOs1, TPEHUE CKOJIbKECHUS, TPEHUE KAUCHMUS.

B nanHo#t maGopaTopHOil paboTe Mbl U3YHAEM CULY MPEHUs. CKOJLbIHCEHUSL,
KOTOpasi BO3HMKAET B Cillydae, KOIJa BHEIIHsAA CWilIa, NECHUCTBYIOLAs Ha TEIo,
CTAHOBHUTCSI PABHOW MAaKCUMAJIbHOUW cujie mpeHus NOKOA W TeI0 HAYUHAET
CKOJIB3UTb.

—_—

mp - CHJIAa TPCHUS CKOJIbXKCHUSA,

. - Fro - BHemHss cuina;
= ~CHJIa PEAKLIUH OIIOPHI;

m § — cuna TSKECTH, IO MOJYJIFO PaBHA
Becy Tena L.

Puc.1 Cuiibl, 1eliCTBYIOIIME HA TEJNO,
JIBUKYIIEECS BIOJb 110 TOPU30HTAIBHON
TTOBEPXHOCTH.

Cuiaa TPEHUA CKOJIbKCHUA Fﬂw - OTO CHJId, BO3HHKAKOIIAA IIPH OTHOCUTCIIbHOM

JBI)KCHUH (CKOJIBKEHHUU) OJHOTO TeJja MO0 MOBEPXHOCTH JPYTOTO.

OKCNEepUMEHTAIIBHO YCTAHOBIIEHO, CUJIA TPEHUS CKOJIbKEHHUS 3aBUCUT OT
CBOMCTB COIIPHUKACAIOIIUXCS IIOBEPXHOCTEH TEI ¥ MPAMO MPOIOPHUOHANIBHA CUIIE
peakiuu onopbl IV . 3aBHCHMOCTD 3alHMCHIBAETCS B BUJIE:

F,=uN
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e rae H - ko3 PUIMEHT TPEHUsI CKOJIbKEHUS, 3aBUCUT OT MAaTEpHAJIOB,
U3 KOTOPBIX U3rOTOBJICHBI CONPUKACAIOIINECS Tella U KayecTBa 00pabOTKU UX
noBepxHOcTU. Ko GUIMeHT TpeHus CKONbXEHHS 3aBUCUT OT OMHOCUMENbHOU
cKoOpoCcmu 08UdCeHUs conpuxacaouuxcs nosepxnocmei. llpu periennu 3aaad npu
MaJIbIX CKOPOCTSIX 3Ta 3aBUCHMOCTH HE3HAYUTEIbHA.

S Ecnu cuna,
M nproKuMaronas Opycox
= K MIOBEPXHOCTH CTOJIA,
i . . yBEJIMYUBAETCS B 2 pasa,
Gaasas ettt CUJIa TPEHUS
CKOJIBKCHUS TOXKE
Puc.2 3aBucuMOCTp ~ YBEIMYMBAECTCA B 2 pasa.
CHJTBI TPCHHUSI

CKOJIBXKCHHA OT BECa
TCJAa.

IHoaroroBka K 3KCHEPUMEHTY

1. O3HaKOMBTECH C YCTPOMCTBOM M MPUHLIUIIOM JAEHCTBUSA JUHAMOMETPA.

2. OHpC,ZIeJII/ITC OCHY ACJIICHUA U IIPCACIIbI U3MCPCHUS IIKAJIbI JTMHAMOMCTpPA.

[Ipocreitmmii 1abopaTOpPHBIit
JUHAMOMETp MPECTABIISET
co0o¥ IepeBSIHHYIO WIIN
MJIACTUKOBYIO MTAHENb 2 C
HAHECEHHOM mKaou 5. K
HEOOJIBIIIOMY TTOPOKKY Ha
NaHeI MPUKpEIieHa
npyxuHa 1, cBOOOIHbII
KOHEI[ KOTOPOW UMEET
yKa3zaTesb 3 ¢ IPOBOJOYHBIM
POBOAKOM 4 M KPIOUKOM Ha
Puc.3 JlunHamomeTp. KOHIIC.

JKCIePpUMEHT
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Puc. 4 Cxema 3KkcriepuMeHTa.

1. WsmepsbTe Bec Opycka, IMOJABECHUB €ro K Kprouky quHamomerpa (puc.3). Bec
OpycKa 10 MOMYJIIO PaBEH CUIIE peakuuu omopkl. ( F=N ¢

2. Tlonoxwute OpyCOK MIHUPOKON IPaHbIO0 HAa TOPU30HTAIBHO PACIIOIOKEHHYIO
auHenky (puc.4). C moMoupo AMHAMOMETPA PAaBHOMEPHO NEpeMeLainTe OpyCcoK.

I1o mokazanusim JAUHAMOMCETPA OIIPCACIIUTC CUIIY TPCHHUA CKOJIBKCHHA! Fﬂta :F!ﬂm .

3. TToBTOpHTE SKCIIEPUMEHT €llle 3 pa3a, HOOYEPEHO MOIOKHB Ha OPYCOK
OJIMH TPy3, TIOTOM JBa Ipy3a. JIJIs KaI0To OIbITa BEIMUCIIUTE CUITY PEAKIIUH
onopsl ' V= Fewet Fos

4. TlonoxuB OpyCOK Ha y3KYIO rpaHb, IOBTOPUTE OIBITHI.

5. Pe3ynbTaThl H3MEpPEHUI 3aHOCUTE B TaOJIHUILY.

Tabmuma
Ne [upoxkas rpans Opycka V3kas rpanb Opycka
Cuia TpeHus Cuna Cuna tpenus Cuna
ckonbxkenust fweo H | peakumm | cxonpxerns Fwe o pcaKkunun
OTIOpBI OTIOpBI
N,Hp N,Hp

O0paboTka pe3yIbTaTOB IKCIIEPUMEHTA

1. BrimonauTe ciemyronye ASUCTBUS Il TOTO, YTOOBI HAWTU CpeaHee
3HaYeHUE Ko (PHUIIMEHTA TPEHUS CKOJIBKEHUS Hert TS IMPOKOM IpaHu OpycKa:

A) Tlo pe3ynbraraM OMBITOB MOCTPOUTE IpadUK 3aBUCUMOCTU CUJIBI TPEHUS
CKOJIBKEHHS OT CHUIBI peakiuy onopbl fws| V) (BHuMaHue: eciu Tello He JaBUT Ha
oropy Fm=0, 10 rpadmk mpoxomut uepes Touxy (0;0); rpaguK HeoOGXOMUMO
MPOBOJIUTH TaK, YTOOBI MHOTHE TOYKH JIETJIM HA MPSAMYIO U TIO pa3HbIe CTOPOHBI OT
PsIMO 0Ka3aJ0Ch MPUMEPHO OJUHAKOBOE KOJIMYECTBO TOUEK).

b) BriOpaB Ha rpaduke NPOU3BOJIBHYIO TOYKY M  OIpPEACIIUB
COOTBETCTBYIOILIME €1 CHUJIbI TPEHUS CKOJIbKEHUS M PEaKIIMU OMOpPhl paccuuTaiiTe

cpenHee 3HaUYeHHE KO3 PUITUCHTA TPSHHS CKOJILKECHHS Hal 110 opmyrie:
Fﬂt
P

o=y
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1. AHaJOTMYHO BBIYUCIUTE CpeHee 3HadeHHe KOd(PPUIMEHTa TPEeHUs
CKOJIbYKEHUS ISl y3KOU IpaHu Opycka.

2. CpaBHUTE MOJMYYEHHBIE PE3YNbTAThl, 3AMUIINTE IpPeaABapUTEIbHBIC
BBIBO/IBI.

3. Brruucnure cpeanee apudmernueckoe 3HaueHHE KodhduimeHTta
TPEHUS CKOJIBKEHHUS 110 (popmyie:

1. Onenute abCOMIOTHYIO U OTHOCUTEIBHYIO MOTPEIIHOCTA HM3MEPECHHUS

K03 GUIMEHTa TPEHHSI CKOTBKEHUS [Tl Y3KOU U IIMPOKON TpaHeil Opycka:
A) Beruuciaure aOCONMIOTHYIO U OTHOCUTEIBHYIO TMOTPEIIHOCTH

M3MEPEHHUSI CHJIbI YIIPYTOCTH M CHJIbI PEAKI[UH OIOPBIL:

b) Berumcnure abCOMIOTHYIO W OTHOCHUTEIBHYIO TOTPEIIHOCTH
n3MepeHust KO3PHUITMEHTA TPEHUS CKOTBKCHHS:

1. Oxpyrnute  pe3ynbTaThl, 3alUIIMTE  PE3YJbTAThl  HU3MEPEHUS
Kod(dpuIeHTa TpEeHUs CKOJIbKEHUS JIJISl TTIOBEPXHOCTH CONPUKOCHOBEHHUS JIEPEBO
— JIEPEBO B BHJIE:

AHAJIM3 IKCIIEPUMEHTA U ero pe3yJibTaToB.

[IpoananusupyiiTe SKCIEpUMEHT U €ro pesyiabTarsl. CrenaldTe BBIBOJ, B
KOTOPOM YKaXKHUT€, KaKyl0 BEJIMYMHY Bbl U3MEPUIIH, KAKOB PE3YyJIbTaT U3MEPEHUS,
B 4YeM MPUYMHA MOTPEIIHOCTH, 3aBUCUT JU M3MEPEHHAas BEJIMYHMHA OT IUIOIIAIH
MMOBEPXHOCTH OpycKa.

1. Kak MoeT qBUraThcsi OpyCcoK, €CJIM BCE IEUCTBYIOIINE HA HETO CUJIBI

YPaBHOBEUIMBAIOT APYT Apyra?

A. IIpsamonHENHO C
YBEIIMYUBAIOLLEHCS CKOPOCTHIO.

b. IIpsAMOJIMHENHO ¢ YMEHBIIAOIIEHUCS
CKOPOCTBIO.

B. IIpssMoIMHENHO PAaBHOMEPHO.
PaBHOMEPHO 1O OKPYKHOCTH.

1. JIBoe yvammxcs (IEpBOKIACCHUK U ACCATUKIACCHUK) MEPETATUBAIOT KaHAT.
[lepBOKIACCHUK MOXET TSIHYTh KaHAT ¢ cuiioil He Oonee 50 H, a
necstuknaccHuk — ¢ cuitor 120 H. C xakol cuiioil OHM HATAHYT KaHaT, CTOS
Ha mecte?

1. Yemanoeume coomeemcmeue. K xaxoi crpoke, OTMEUEHHON OYKBOH,
noa0epuTe yTBepxkAeHue, 0003HaueHHOE UU(poi. 3arnonHuTe Ta0IuUILy.

A. Bec Tena - 370... 1. ...cuna, SBISAIONIASACS MPUYUHON

W3MEHEHUS NBUKCHUS.
b. Cuna tsxectu - 3T10...

2. .. .CHJIa, ITPUJIOKCHHAA K OIIOpE UIIN

B. HanpaBnenue
IIOABECY.

YCKOPCHHUS TelA. ..

3. ... cua, BOSHHUKAIOMIAS TIPU
OTHOCHUTEIILHOM JIBHKCHHUH OJHOTO TeJIa 0
MIOBEPXHOCTH JIPYTOTO.

I'. Cuna tpeHus
CKOJIbYKEHHUS - 3TO. ..
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4. ...cuna, NIpUJIOKEHHAs K Tely.

5. ...COBIQJIa€T C HAIIPABJICHUEM CHJIBI,
JNEUCTBYIOIIEN HA 3TO TEJIO..

OrtBeT:

JlaGopaTopHasi padora no teme «3yueHue AiBJIeHUA IJTEKTPOMATHUTHOM
HHIYKIHH»

He.]'lb paﬁ()Tl)I: OKCIICPUMCHTAJIbHOC H3YYCHHC SBJICHUSA MarHUTHOM UHAYKIOINNH

IIpOBEpKaA IIpaBUJIa Jlenna.
OOopynoBanme: MwimamnepmMeTp,  MUCTOYHUK ~ IHUTaHMs,  KaTyIIKH  C
CepJCYHUKAMM,  JOyrooOpa3HbIi  MarHMT,  BBIKJIIOYATEIb  KHOIOYHBIH,

COCIMHUTEIbHbIE  TMPOBOJIA, MarHUTHas  CTpeika  (Kommac),  peocTar.
Teopernueckasi 4acTh:

SIBeHre  SIEKTPOMArHUTHOM HWHIYKIIMU  3aKJII0YaeTCs B  BO3HUKHOBCHHH
AIIEKTPUYECKOTO TOKa B IIPOBOIAIIEM KOHTYpEe, KOTOPBIM JHOO TMOKOUTCS B
MEPEMEHHOM BO BPEMEHHM MArHUTHOM IIOJI€, JHOO ABMIKETCS B ITOCTOSTHHOM
MarHdTHOM TIOJIE TaKMM OOpa3oM, YTO YHCJIO JIMHUH MAarHUTHOW WHIYKIUH,
MIPOHMU3BIBAIOIIUX KOHTYp, MEHsIETCA. B Hatrem ciydae pasymHee ObUTO ObI MEHSITh
BO BPEMEHU MAarHMTHOE TOJIe, TaK KaK OHO CO3/aeTCs JIBHXKYIIUMHUCS (CBOOOIHO)
MarauToM. CoriiacHo mpaBwily JIeHIa, BO3HMKAIOMIMK B 3aMKHYTOM KOHTYpE
WHIYKIIMOHHBIM TOK CBOMM MAarHUTHBIM II0JI€M IPOTHUBOJCHCTBYET TOMY
M3MEHEHHMIO MarHUTHOT'O MOTOKa, KOTOPHIM OH BBI3BaH.

B manHOM citydae 3T0 MbI MOKEeM HAOJIFOAATh TIO OTKJIOHEHHUIO CTPEIKH
MUJITHAMITEpPMETPA.

i
|

;

Prc. 1.

T

Cxema ycmanosKu, ucnoiv3zyemas 8 pabome
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http://5terka.com/sites/default/files/l1.png

XO/Jd PABOTBI:

3amnoJIHUTh Ta6HI/IHy, HCII0JIB3YA BUACOYPOK IO CCBIIIKC!

https://yandex.ru/video/preview?text=nadopatopras%20padbota%?20uzyaeane %20
sBiieHns1 %0 203nekTpoMarauTHON Y02 0nHaykinn %201 1%20xnacc&path=wizard&p
arent-reqid=1604594706663629-817358517966070482500107-production-app-
host-man-web-yp-104&wiz_type=vital&filmld=15651690592849416556

MOHO TONOTHUTEIBLHO TOCMOTPETH BUJEO IO CChUIKAM:

e https://www.youtube.com/watch?v=-wZ5tfpOFj0

(ombITEI TO OMMN)

e https://www.youtube.com/watch?v=MuvUypY zbhw
(BMMU npocThiMU CIOBaMH B TEOPUU U Ha onbITax. Kanain
«DIEKTPOTEXHUKAY)

e https://www.youtube.com/watch?v=UDdFf6t04Z0

(OMBIT AEMOHCTPUPYIOIIMIA TpaBuUiIO JIeH1a)
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https://yandex.ru/video/preview?text=лабораторная%20работа%20изучение%20явления%20электромагнитной%20индукции%2011%20класс&path=wizard&parent-reqid=1604594706663629-817358517966070482500107-production-app-host-man-web-yp-104&wiz_type=vital&filmId=15651690592849416556
https://yandex.ru/video/preview?text=лабораторная%20работа%20изучение%20явления%20электромагнитной%20индукции%2011%20класс&path=wizard&parent-reqid=1604594706663629-817358517966070482500107-production-app-host-man-web-yp-104&wiz_type=vital&filmId=15651690592849416556
https://yandex.ru/video/preview?text=лабораторная%20работа%20изучение%20явления%20электромагнитной%20индукции%2011%20класс&path=wizard&parent-reqid=1604594706663629-817358517966070482500107-production-app-host-man-web-yp-104&wiz_type=vital&filmId=15651690592849416556
https://yandex.ru/video/preview?text=лабораторная%20работа%20изучение%20явления%20электромагнитной%20индукции%2011%20класс&path=wizard&parent-reqid=1604594706663629-817358517966070482500107-production-app-host-man-web-yp-104&wiz_type=vital&filmId=15651690592849416556
https://www.youtube.com/watch?v=-wZ5tfpOFj0
https://www.youtube.com/watch?v=MuvUypYzbhw
https://www.youtube.com/watch?v=UDdFf6tO4Zo

Hanpagnesss
Ne JeficTERS ¢ MATHETOM H Togazassd | OTEIOHEHHA CTPRIEH Hanpaenesne HEIVEIHOHEOTO TOKA
uiig EATYIEOH METLTH- METTHAMIED-M2TDa (o mpaeRTy JleHnE)
anmepMeTps, | (BMpaso, BUSEC HIH
A HE OTETAHRSTCH)

1 |BrICTpO ECTABHTEL MATHHT E .
KaTyIIKY CEeBEpHEIM —_— E‘?_u—_,
TOMECOM e

2 | OCTAEHTE MAarHHT B KATVIOEE
HETIOMBEHEHEINM _@"
mocye omelTa 1 E,LHD

3 |BEICTpO BEITAIMHTE MATHHT =
H3 KaTyIIKH == Y

4 | BricTpo npHOMEZHTE —
KATYIIEY E CEBEDHOMY — f |
MOMIOCY MarHATA

3 |OCTAEHTE KaTyIOKY o
HeNIOABHKHOHA NOCTe ONEITA E
4

6 |BEICTPO BEITAINHTE KATYIOKY .
0T CERepHOTO MOMKCca [J_‘Jz;j .
MATHHTA =

MenneHHEO ECTAEHTE E
EATVINEY MATHHT CEEepHEIM
IIOIFCOM

MeameHHO EEITAITHTE
MarHHT H3 KaTVIIKH

BHCTpO BECTABHTE B KATYIIEY
2 MATHWTA CeBEpHEIME
MOTHCAME

10

:EI:ICTPD BCTAEHTE MATHHT B
EATVINEY BEAHBIM MOTEOCOM

11

BrICTpO EHITAINHTE MATHAT
H2 KaTyIOKH nocie onera 10

=)

12

BHCTpO ECTAEHTE E KATYIIEY
2 MATHHTA FEHEIME
MOTHCAME

i
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BbiBoja 10 npoaesanHoi padore:

BBo/is MarHut B KaTyliky OJTHUM IOJIOCOM (cesepHbim) U BBIBOJISL €€, Mbl
Ha0JI0/JTaeM, UYTO CTpeNKa aMIepMeTpa OTKIOHSAETCS B CTOpPOHY (-
bI).

B nepBom ciyyae 4ucio JIMHUNA MarHUTHOM WHIYKIIMH, TPOHU3BIBAIOIINX
KaTylmKy (MarHUTHBIM TMOTOK), , @ BO BTOpPOM Ciy4ae

. HqueM B ICPBOM CJIyda¢ JIMHHUW HWHAYKIHWH, CO3JAHHBIC

MAaravuTHBIM ITIOJICM MHAYKIOUMOHHOI'O TOKAa, N3 BCPXHCI'O KOHIIA
KaTylIKH, TdK KaK KaTylIKa MarduT, a BO BTOPOM CJIy4dac

Tak Kak cTpelka ammepMmeTpa OTKJIOHSETCS, TO  HaIpaBJICHHUE
WHYKIIMOHHOTO TOKa . IMeHHO Ha 3TO MOKa3bIBACT MPABUIIO
Jlena.

BBoass MarHuT B KaTyHIKy FOMCHBIM  TIOJIOCOM, MBI HaOIrogaeM
(omucaTh  Kpamko, YTO TPOUCXOAMUT, €CIIH
MIPOJEIBIBACTCS OMBIT, ONMUCAHHBIN B 1.1 - 1.3 TOJBKO JJIs1 F0’KHOTO TOJII0Ca

MarHura.
(Cayuaii ¢ 0syma xamywikamu) B ciydae ¢ JOByMsS KaTylikaMu TpH
pa3MbIKAaHMM W pa3MbIKaHUM KIIOYa CTpeJika aMIlepMeTpa CMEeNIaeTcs
CTOpPOHY (-BbI).

DT0 0OBACHSETCS TEM, YTO MPHU 3aMBbIKAaHUU KIF0Ya, TOK B TIEPBOI KaTYIIIKE
CO3/1a€T MarHUTHOE T0JI€. DTO MOJIe , 1 UHUCJIO JIMHUWA UHIAYKIIUH,
ITPOHU3BIBAIOIINUX BTOPYIO KATYIIKY,

[Ipu pa3mMblkaHUK YUCIIO JIMHUU . CnenoBarenbHO, MO TpPaBUITY
Jlenma B T1epBOM Ciydae MW BO BTOPOM MHIYKIIMOHHBIA  TOK
MPOTHUBOJICMCTBYET TOMY U3MEHEHUIO, KOTOPHIM OH BBI3BAH.
N3MeneHneHarnpaBiaeHusl THAYKIIMOHHOTO TOKA HaM MOKa3bIBAET TOT K€
aMIIepMETP, ¥ 3TO MOATBEPKAAECT IpaBuiIo JIeHna:

(math onpeneneHue npasuia Jlenna

Y MOSICHUTD €T0 CBS3b C 3aKOHOM COXPAHEHUS YHEPTHUN).

IIpumeyanmue:
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1. B taGnune B rpade «mokazaHus MULUTHAMIIEPMETPay clelaTh 3aMuch

TOJIBKO B T€X KOJIOHKAX, TJI€ CTpeJiKa He OYJIeT OTKJIOHATHCS (3alKCh B BUJIE
3HaKa «0»).



2. OTBeThl Ha BOMNPOCHI 1.1 — 1.7 3amucath B BUJIE 0MOEIbHbIX (pasuiu
¢106.OTBET Ha I1.8 1aTh Pa3BEPHYTHIM, TOTHBIN.

BOIIPOCKHI OTBCTEI

m.1

m.2

m.3

n.4

JlabopaTopHasi padora
H3y4eHne OCHOBHBIX XapPAKTEPUCTHK COOUPAIOLIEH JIMH3bI.

Leanb paboThI: 3HAKOMCTBO C MPOCTEHIIIMMH ONITUYECKUMH CUCTEMaMH,
onpeesieHne POKYCHOTO PaCCTOSIHUS COOUpAONIEH JIMH3bI, HAYYUThCS MOTy4aTh
pa3JInuHbIe U300pAXKEHUS MPU MOMOIIY COOUPAIOIIEH JTUH3HI.

Oo6opynoBanue: CoOuparoiasi JIMH3bI, ICTOUHHUK CBETa (CBEYa, JIAMIIOUKa), SKpaH,
JIMHEHKA.

Teopernueckue cBeIeHUA:

[Ipocreitmen ONTUYECKOW CUCTEMOM SBIISIETCA JIMH3A, KOTOPAs MPEICTABISAET
co00M1 Teso, U3rOTOBJIEHHOE U3 OJTHOPOJHOTO MPO3PAYHOTO JIJIsl CBETA BELIECTBA U
OTpaHUYCHHOE BYMsI CheprUUeCKUMU MTOBEPXHOCTAMHU. Eciii paccTosiHre MEXITY
OrPaHUYHUBAIONIUMH JINH3Y MIOBEPXHOCTSIMH B IICHTPE JIMH3bI 0 HAMHOTO MEHBIIIC
paguycoB UX

KpuBHU3HBI ' = &R T0 TMH3a
Ha3bIBAETCS TOHKOM (Ha
puc. 1).

Ha puc. 1 uzo6paxxennl
d d 4acTo MPUMEHsIEMbIE Ha

a) Puc. 1 6) MIPaKTHKE
JIBOSIKOBBIMyKJIast (a) 1

JBOSIKOBOTHYTast (0) JIMH3HI.

Jlunust, coenunsitomas neHTpbl O11 O2 OrpaHUUYUBAIOIINUX JUH3Y ChepruuecKux
TMOBEPXHOCTEN, HA3BIBAETCA TJIABHOM ONTUYECKOM OChIO. JIyun, mapaienpHbie
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ONTUYECKOU OCH, MTOCIIE IPOXOKACHUS Yepe3 JTBOSKOBBITYKIYIO (COOUPAIONIYIO)
JMH3Y CXOJATCS B TOUKe M Ha 3Toii ocH (puc. 2, a) (JIMH3a UMEET J1Ba TJIABHBIX
doxkyca). DTa TOuKa Ha3bIBaeTCs TIaBHBIM (OKycoM coOuparonieit iun3sl. [Ipu
MIPOXO0XICHUN Yepe3 JBOSIKOBOTHYTYIO (PACCEHBAIONIYIO) JIHH3Y Mapalie/IbHbIC
JTy4u pacxoasaTcs. Touka M; Ha TTaBHON ONTUYECKOM OCH, TJI€ TIEPECEKaIOTCs
IIPOJODKCHUS dTUX PACXOISAIIUXCS JTy4ei, Ha3pIBaeTCs TJIaBHBIM (POKycOM
pacceuBaroliei TuH3bI (pHC. 2, 6) (3TOT (OKYC HA3BIBAIOT TAKKE MHHMBIM).

Puc. 2

@DOKYyCHBIM PacCCTOSIHUEM JIMH3bI F Ha3bIBa€TCs paCCTOSIHUE OT ONTUYECKOTO
ueHTpa JuH3bl O 10 rmaBHOro ¢okyca. OHO 3aBUCUT OT BEJIMYMHBI PAJNYCOB
KpuBH3HBI R1 1 Ry, orpannumnBaromumx ee cepruueckiux MoBEpXHOCTEN U OT
BEJIMYMHBI [TOKA3aTENs MPEJIOMIICHUS I MaTepHalia JUH3bl. DTa 3aBUCUMOCTb
UMeeT BUJI:

1
D=— o o
Benuuuna F Ha3bIBACTCS ONTUUYECCKOM CHUJION JMUH3BI. OnTHYECKAas CUjia JIMH3bI
HU3MCPACTCA B JUOIITPHUAX.

| Dty
oTpuriatenbHas.—OaHa AMONTPUS paBHA ONTUYECKOU CUJIE JTUH3BI C (POKYCHBIM

paccTosiHEEeM B oH MeTp. OnTudeckas cuia cOOUparoIieii JIMH3bI BeJIMYNHA
TMOJIOYKUTEIIbHAS, 4 PACCEUBAIOIIEH

OCHOBHBIM CBOMCTBOM JIMH3BI SIBIIIETCS €€ CIIOCOOHOCTH JaBaTh U300PaKEHUS
npeametoB. CoOuparoras JIMH3a JaeT KaK JEHCTBUTEIbLHOE, TaK © MHUMOE
M300paKeHNE, KaK YBEJIMUEHHOE, TAK M YMEHBIIIEHHOE N300paKeHUe, KaK TPsIMOeE,
TaK 1 00paTHOE N300pakeHrne. ITO 3aBUCHUT OT TOTO, IJI€ PACIIOJIOKEH TPEIMET:
MEXIy JUH30M U GOKycOM, 100 Mexay (HOKycoM U NBOMHBIM (HOKycoM, OO 3a
JTBOMHBIM (poKycoM. PaccenBarorias irH3a BCeraa 1aeT MHUMOE M YMEHbBIIIEHHOE
M300paKeHUE.
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A —= T

Puc. 3a

Puc.30

PaccTosiHEe OT HCTOYHUKA JI0 JTMH3BI — O, pACCTOSIHHE OT JIMH3BI JI0 N300paXKECHUS -
f (cM. puc. 3) cBsa3aHbI ¢ ee (OKYCHBIM paccTossHueM F cooTHomeHneM (popmyiia
TOHKOM JINH3BI):

|

1,1 _ _d-f

= o F=— T

ir £ (2)

B aToi1 hopmyrie 3HaKk (+) COOTBETCTBYET cobuparolieii (puc. 3, a pacceuBaromieit
(puc. 3,-), a 3Hak (-) 0) nmunr3am. Eciiu cobuparoras IMH3a JaeT MHUMOE
n3o0paxeHue, To B popMmye (2) Haao Nepe cllaraeMbIM, COACPKAIIUM
Benunny f, cTaBUTH 3HAK (-).

B 7 knacce Mbl HAYYHIIUCh ONPEEIATh OKYCHOE pacCTOSTHUE U3 CBOMCTB
U300paKEHUI B COOMPAIOIIEH JTUH3E:

e ©CJIM UCTOYHUK CBETA HAXOAMUTCA B (DOKYyCE JIMH3BI, TO U300paKeHUE
HUCTOYHUKA OTCYTCTBYET;

e €CJIM UCTOYHHUK CBETA HAXOAUTCA B JBOMHOM (POKYyCE JTMH3BI, TO
U300paKeHHE CTAaHOBUTCSA, PABHBIM 10 pa3Mepy UCTOYHUKY CBETA, U
HAXOJUTCS B IBOMHOM (POKYCE JINH3BI [0 IPYTYIO0 CTOPOHY JIMH3BI.

Hcnonb3ys popmyiny (2), MOKHO IKCTIEPUMEHTAIILHO OINPEACNIUTh (POKYCHOE
paccrosiHue F TUH3HLL

DTOT CIOCOO COCTOUT B CJICTYIOIIEM:

¢ OIpEIeNsIeTcsl pacCTosTHUE L MEeXay mpeaMeToM U SKpaHOM, Ha KOTOPOM
TIOJTy9aeTCsl YBEIMUESHHOE N300paKeHHE TIPEAMETa IPU HEKOTOPBIX
paccrosiausx d u f (puc. 4, a);

e HE TpOras MpeaMET U 3KpaH, ePEMEIIAl0T JIHH3Y B IPYTroe MOJI0KECHUE U
TIOJTY4al0T YMEHBIICHHOE H300pakeHHe TpeIMeTa PU HOBBIX
paccrostausx d' u ' (puc. 4, 0);

o 3Has L 1 u3MepuB, pacCTOSHUE MEXKTY JBYMS ITOCIIEIOBATEIIbHBIMU
TIOJIOKEHUSIMHU JINH3BI |, MOKHO HalTH PoKycHOe paccrosiaue F IuH3bI.
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=t'-d _ [i=d'-]
=f-f 1f=f+ [OACTaBUM

1
L
1
4

|
Pemum mocrasiieHHyo 3a1a4dy. ITycts (cM. puc. 4) !
nocjieaHue yciosus B hopmyiy (2)

(&= F+l_ & -F+d-1- 11

_F:
JaJICC UMCCM:

[L-1=d +f°
[IpencraBum: IL+1=r+i' Torga

E-V=|L-1 L4l =[d+ )| f+d|=@ @'+ f-&'+d f+F f

[Tomenum mosydeHHOe BeIpaxkeHue Ha 4L u momyunm:
r-i

T (3),
T.€. MOJYYUIIU 3aBUCUMOCTh (POKyca F IMH3EI TOJIBKO OT PACCTOSHUS MEXKILY
HNCTOYHUKOM U 3KpaHOM L nu paCCTOHHHH MG)KI[y I[ByMﬂ IIOCJICA0BATCIIbHBIMHAU
ITOJIOKCHUAMMU JIMH3bI I, KOTOPBIe MOXHO HOMepI/ITB C I[OCTaTOIIHOfl TOYHOCTBIO.

F=

JKCIePpUMEHT
|. OnpenesieHue (POKYCHOTO PACCTOSTHUS COOMPAIOLIE JIMH3BI.

IlepBolii cmoco0. Bl 3HaeTe, 4TO My4OK NMapajuIeNIbHbIX JTy4el CBETA MOCIIE
IpeJIOMJIEHUS UX JTMH30M cobupaercs B ee (hokyce. Bocnonb3yiitech 3TuM pakTom
JUTSL TPUOIN3UTEIBLHOTO ONPEETICHHS] (POKYCHOTO PACCTOSTHUS JIMH3bI, UCTIONIb3YS
B KaueCcTBE UCTOYHMKA MapajuieIbHbIX Jy4yel cBeTa ynajneHHoe okHo. [lepemenias
JMH3Y OTHOCUTENBHO 3KpaHa Mo IJIaBHOM ONTUYECKON OCH, Jo0eiTeCh
HAaUMEHBIIIETO YETKOTO U300paKEHUSI HICTOYHHKA, TOT/Ia PACCTOSIHUE MEXAY
JIMH30M ¥ 9KpaHoM OyieT paBHO (POKYCHOMY PACCTOSIHUIO JIMH3HBI F.

Bropoii cioco6. Ha onTryeckoii ckambe yCTaHABIMBAIOT SKPaH TaK, YTOOBI
paccrosiHue L Mex1y HUIM U HICTOYHUKOM ObLIO OO0JIbIlIe
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4 F (BenmmunHa F n3BecTHA U3 PE3yIbTATOB U3MEPEHHI 110 TIEPBOMY CITOCOOY).
Paccrosinue L TouHO MU3MEpSIOT 10 1miKane. Mexay HCTOUHUKOM U 9KPaHOM
noMemaroT JUH3Y. OCTaBIIsAs PaCCTOSHUE MEXKY HCTOUHUKOM U 9KPaHOM
MOCTOSIHHBIM B TEYEHHUE BCETO OMBITA, IEPEMEIIAIOT JIMH3Y U, TOJIYYHB YETKOE
YBEIMYEHHOE N300paKEHNE UCTOYHHUKA, OTMEUAIOT I10 IIKaJe MOJI0KEHHUE JIUH3HI.
3areM, IEpPEMECTHUB JIMH3Y U MOJYyYUB YETKOE YMEHBIIEHHOE N300paXeHe
UCTOYHHKA, OTMEYAIOT HOBOE MOJIOKEHHUE JTMH3BL. M3mepsitoT pacctosuue | Mmexmy
IByMs TIostoxkeHussMu JTUH3EL [1o hopmyne (3) onpenenstor hokycHoe

paccrostaue F. OmbIT TOBTOPSIIOT TpH pasa, BeIOMpas pasnuunbie L u |. Pesynbrathr
3aHOCHUM B Ta0nuity 1:

Taoauna 1.
No | Paccrosinu Paccrosinue ®oxkycHoe | Cpengnee | @okycHoOE
omerr | € MEERY MEXK]Y pPacCTOSIH | 3HAYEHHE | PACCTOSHU
a UCTOYHHUKO | TIOCIIE0OBATENbHBI | Me JUH3bI | (DOKYCHOT | € JIMH3BI,
M U MU MOJIOKEHUSMU E o 0 U3MEpPEHH
3KpaHOM JIMH3bI b paccTosiH oe
Y JINH3bl | TEPBBIM
Li, m. li, M
crnocooom
Fep, M
F, m

O0paboTka pe3yJbTaTOB IKCIIEPUMEHTA

1. Beruucnure GokycHoe paccrossHue Fi 175 Kakaoro omneita no Gopmyie:
L-1

e

2. Beruncnute cpeiHee 3HaueHUe (POKYCHOTO paCCTOSHUS JIUH3BI Fp

_E+E+F

E
T 5

3. OnpeaenuTh ONTHYECKYIO CHITY JIMH3BI:

1
p=1
E,

I1. ITosryyeHue Bcex BHIOB H300pakeHHH C MOMOIIBIO COOMPAOLell JIMH3BbI.

Ha moaBmxHOM 3KpaHe HeOOXOAMMO MOTYIUTh BCE BOBMOXKHBIE H300paKEHUS
peaMeTa U COMOCTABUTh COOTBETCTBYIOIINE MO3UIIUA HCTOYHUKA, JIMH3bI, YKPaHa.
Jlnst 3TOM ey pacnoararoT JIMH3Y Ha Pa3IMYHbIX PACCTOSHUSX OT UCTOUHUKA,
3aJJaHHBIX B TAOIHUIIE 2, U,
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nepemenias 3KpaH, HaxoAAT Pa3InyHbIe N300paKeHHsI HCTOYHUKA, KOTOPbIE
MOTYT OBITb:

-YBEJIMUYEHHBIMH, PABHBIMU WJIK YMEHbBILIEHHBIMU;

-IPSAMBIMH WUJIU IEPEBEPHYTHIMHU;

'I[efICTBI/ITeJIBHBIMH WJIN MHUMBIMMH.

Tadoauna 2.
Ne MecTo ucTouHMKa MecTo n300paxeHusI Bun nzobpaxenus
. UCTOYHHKA, (cmoBecHast
OIbITa | HAa ONTHYECKOH OCH
XapaKTePUCTHKA)
f, M
d, m
yclioBue | 3HaueHue | 3HadueHU | CpaBHHUTH C
e (boKyCHBIM
paccTossHuEM
1. ood ="
2. 2F<d<oo
3. d=2F
4. F<d<2F
5. d=F
6. d=<F
*TIpumeyanue:

d — paccTosHKME OT IPEAMETA 10 ONTHYECKOTO IIEHTPA JIMH3EL. 3a d = 00 YCIIOBHO
IPUHAMAETCSI

d>10F rne F — cpennee 3Hauenne (pOKyCHOro paccTostHust TUH3EL. T — paccrosuue
OT ONTUYECKOI'O [IEHTPA JIMH3bI JI0 DKpaHa.

AHaJIN3 IKCNIEPUMEHTA U €ro pe3yJbTaToB.

[Ipoananu3npyiTe SKCIEPUMEHT U €r0 pe3yibTaThl. CAenaiiTe BEIBOJ, B KOTOPOM
YKQKHUTE, KAKUE BEIIMYMHBI Bbl U3BMEPWIIH, KAKUE BETUYUHBI BEIYUCISUIN. CpaBHUTE
pe3yabTaThl ABYX u3MepeHuil. Kakue n3o0pakeHusi, ¥ Ipu KaKuX YCIOBUSX BbI
OTy4yuiun?

KoHTpoJIbHBIE BONIPOCHI:

1. CpopmynupyiiTe 3aKOH OTPAKEHUS CBETA.
2. ChopmynupyiTe 3aKOH NPETOMIICHHUS CBETA.
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6
7.
8.
9.

Yemy paBHa CKOPOCTb CBETA M U3MEHSETCA JIM OHA [IPU NIEPEXOJE CBETA U3
OJTHOM cpelibl B IpYyTyro?

B uém cocTout ¢u3. cmpica aOCOIIOTHOTO TIOKa3aTes

IpEIOMJICHUS BellecTBa?

B 4é€m cocTOUT CMBICT OTHOCUTEIBHOIO MTOKA3aTENs

IpEeIOMJICHUS BellecTBa?

Kakas nuH3a Ha3pIBaeTCs coOMparomei?

Kakas 1mH3a Ha3bIBaeTCs pacCeUBaIOLICH?

Yro Takoe (HoKycC JIUH3BI?

YTo Ha3BIBAIOT IJIABHOM ONTUYECKON OCBIO JTUH3bI?

10.Yro Takoe onTHYecKas Cuiia JIMH3BI? B Kakux equHuIax u3MepseTcs?
11.HamummTe ¢hopMyiTy TOHKOH JIMH3BI U OOBSICHUTE CMBICI BXOSIINX B HEE

BCINYHH.
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