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MHOACHUTEJIBHASA 3AIIUCKA
JlaboparopHsie paboThl u npaktudeckue 3ansTus (JIIIP) - ocHOBHBIE BUABI
y4eOHBIX 3aHATUM, HAINpaBiICHHbIE HAa SKCHEPUMEHTAIBHOE MOATBEPKICHHUE U
TEOPETUUYECKUX MOJIOKEHUN U (opMuUpoBaHHE YUEOHBIX U MPOPECCUOHATBHBIX
IIPAKTUYECKUX YMEHUM.
Metoauyeckne yKa3aHUs 110 BBIMOJHEHHUIO JIA0OpPATOPHBIX paboT 1o
mucruininae Ou3nka aBigaroTcest coctaBHOi yacThio Y MK no dusuke.
Lenp MeToAMYECKUX PEKOMEHIAlUi MO BBINOJHEHHUIO J1a00paTOpHBIX padboT
no gucruiuinae "dusuka':
— OpraHu3alys BBIOJHEHUS O00yJarouuMucs JabopaTopHbIX padoT,
PEeAYCMOTPEHHBIX TPOrpaMMOi 10 (hU3UKe,
— (opMupoBaHHE U 3aKPEIUIEHUE HABBIKOB padOThI C JaOOPATOPHBIM
000opyI0BaHUEM,
— OpraHMszainusi OINpeaesieHUs MOrPEIIHOCTH W YHUCIOBOM 00pabOTKH
PE3yNBTATOB TAOOPATOPHOTO IKCIIEPUMEHTA,
— (opMupoBaHUE HABBIKOB CAMOCTOATENBbHON PabOThl 00YHAIOUIUXCS CO
CIIPaBOYHOM JINTEPATYPOH,
— pa3BUTHE BHUMATEIBHOCTH M aAKKypaTHOCTA TIpU  BBITIOJTHCHUU
nabopaTopHbIX padboT, popMUpOBaHHE KOMIIETCHITUN 00YyYarOIIIXCS.
Becy mporiecc BbINONHEHHS] JA0OPATOPHBIX pabOT BKIOYAET B ceds
TEOPETUYECKYIO TOATOTOBKY, O3HAKOMJIEHHE C TpubopamMu U COOPKY CXem,
NpOBEJIEHNE ONbITa W HW3MEPEHHM, YUCIOBYIO O00pabOTKYy pe3ysbTaToB
71a60paTOPHOTO IKCIIEPUMEHTA U C/Iauy 3a4eTa 10 BBITIOJHEHHOHN padoTe.
TeopeTnyeckass MOATrOTOBKAa HeoOXoauma il TPOBEAEHUS (PU3NYECKOTO
OKCIIEPUMEHTA,  JIOJDKHA  TMPOBOJIUTHCS ~ OOy4yalomUMUCA B TOPSIIKE
caMocCToATeNIbHOM paboTel. Ee ciienmyer HauMHAaTh BHUMATEIBHBIM Pa3z0oopoM
PYKOBOJICTBA K JaHHOM J1abopaTopHOU padoTe.
Oco0oe BHUMaHHWE B XOJ€ TEOPETUYECKOW TMOATOTOBKU JIOKHO OBITh
oOpalieHo Ha MOHUMaHKe (GU3UIECKON CYIITHOCTH Mpoliecca.
JIJist cCaMOKOHTPOJIS B KaXKI0M paboTe MPUBEICHBI KOHTPOJIBbHBIE BOMPOCHI, Ha
KOTOpbIe 00ydaroImuiicst 00s3aH 1aTh YETKHE, TPABUIHHBIC OTBETHI.
Teopernueckas MOArOTOBKA 3aBEPILIACTCS MPEABAPUTEIBHBIM COCTABICHHEM
OTYETa CO CIAEAYIOIINM MOPSIIKOM 3aIUCEN:
1. HazBanue paboTHI.
2. llenb paGoOTEHL
3. O6opynoBanue.
4. Xon paboThl (BKJIFOYAET PUCYHKH, CXEMbI, TaOIUIbI, OCHOBHBIE (POPMYIIBI IS
ONpeNieNiecHUs] BEIWYMH, a TaKXKe pacueTHble (OpMynbl [Jsi  ONpeAesieHus
MOTPEIIHOCTEN U3MEPSEMBIX BEJIUUUH).
5. PacueTsl — OKOHUATENbHAS 3aMKUCh PE3YJIbTATOB PaOOTHL
6. BeiBos.



JlabopatopHbie pabOThl MNPOBOJATCS B Y4eOHOM KaOWHETE TEXHUKYMa,
OCHAlllCHHOM  BCEM  HEOOXOJUMBIM  TEXHHYECKUM H  JaOOpaTOpHBIM
obopynoBanuem. [lepen HayanoM KakIpIM 3aHATHEM MPOBOJUTCS MHCTPYKTAXK T10
TEXHHUKE O€30IaCHOCTH.

[IpucTynas k 1abopaTopHbIM paboTaM, HEOOXOIUMO:

1) HOJIyYUTh TPUOOPHL, TpeOyeMble AJis BHIIIOJIHEHUS paOOThI;

2) pa3o0paTbcsd B Ha3HAYCHUM NPUOOPOB M NPHUHAIIEKHOCTEH B
COOTBETCTBHH C X TEXHHUYECKUMHU JaHHBIMU;

3) NOJIb3YACh CXEMOM WM PUCYHKAMH, UMEIOLIUMUCA B TIOCOOUH,

pa3MecTUTh MPHUOOPHI Tak, YTOOBI yIOOHO OBUIO MPOW3BOAUTH OTCYETHI, a
3aTeM coOpaTh YCTaHOBKY;

4) COOpKY JJIEKTPUYECKUX CXEM CJEeAyeT MPOU3BOAUTH IOCIE
TIIATEIHHOTO M3YYCHHS] TPABHJ BBHITIOJHEHHUS J1a00paTOpHBIX pabOT 1O
AIIEKTPUYECTBY.

[Ipu BBIMONHEHHH JTAOOPATOPHBIX PabOT M3MepeHue (PU3MYECKHX BEIUUYHH
HEO0OX0IUMO IPOBOJUTH B CTporou, 3apaHee IPEyCMOTPEHHOU
TIOCTIeIOBATEILHOCTH.

Oco6o0 cremxyeT 0OOpaTUTh BHUMAaHHE HAa TOYHOCTH W CBOCBPEMEHHOCTH
OTCYETOB TIPU U3MEPEHUH HYKHBIX (DU3MYecKux BelnuyuH. Hampumep, TOYHOCTH
MU3MEPCHHUST BPEMEHH C MOMOIIBI0 CEKYHJIOMEpPa 3aBUCUT HE TOJBKO OT YETKOTO
OTIpEJICICHHs] TIOJOKEHUS CTPEJIKHM, HO M B 3HAYUTENbHOMW CTENEeHH — OT
CBOEBPEMEHHOCTH BKJIIOUYEHUS U BBIKIIOYEHUSI YACOBOI'O MEXaHU3MA.

[IpenonaBarens MPUHUMAET BBHIMOJHEHHYIO OOydYarOMIMMCS J1abOpaTOPHYIO
paboTy B MHAMBHIYAJIbHOM TMOpPsAKE. XOpOIIO BHIMOJHEHHBIE PAa0OTHI ClIEIyeT
PEKOMEHIOBAaTh ISl O3HAKOMJICHHUSI BCeM ydaniumcs. s 3adera, Mo OKOHYaHUU
7a00paTOpPHBIX PadoT, OOYyYaIOIIMICA TIPEACTABIsAET HaIeKaMM o0pa3oM
0(OPMIICHHYIO TETPA/Ib.

KPUTEPUN OINEHOK JIABOPATOPHBIX PABOT

Ornenka «5» (OTJIIMYHO) CTaBUTCS, €CIIM OOYUYAIOMIUNCS BBIMOIHIET paboTy B
MOJIHOM 00BbEeMe ¢ COOIII0ICHHEM HEOOXO0IUMOM TTOCIEIOBATEIIbHOCTH MIPOBEACHUS
OMBITOB U U3MEPEHHUI; CAMOCTOATENIBHO U PAlUOHATLHO MOHTUPYET HEOOXOAUMOE
o0opyaoBaHME; BCE OMBITHI MPOBOANUT B YCIOBUAX U PEKUMAX, 00ECIICUNBAIOIINX
MOJIYYCHHE TIPABIIIBHBIX PE3YJIBTATOB U BHIBOJIOB; COOMIOAACT TPEOOBAHUS IMPABUI
06e30macHOr0 Tpy/a; B OTYETE MPABWIBHO M aKKypaTHO BHITIONHSET BCE 3aIUCH,
TaOJIUIIBI, PUCYHKH, YEPTEeKH, TpadUKH, BBIYUCICHHS; MPABUIHHO BBIMOIHICT
AHAJIA3 MTOIPEITHOCTEN.

Ouenka «4» (XOpoOIlO) CTaBUTCS, €CIU BHIMIOJTHEHBI TPEOOBAHUS K OLEHKE S,
HO OBUIO MTOMYIIEHO JBa-TPH HEAo4YeTa, He Ooyiee OJHON HErpyOoil OmMOKH U
OJTHOTO HEJJ0YeTa.

Ouenka «3» (YIOBIETBOPUTEIbHO) CTaBUTCS, €CJIM pabOTa BBIMOJHEHA HE
MOJIHOCTHIO, HO OOBEM BBIMOJHEHHOM YacTH TAaKOB, YTO MO3BOJSET MOJYYUTH
MIPaBUJIbHBIC PE3YJIBTAThI U BBIBOJIBI; €CJIU B XO/I€ MIPOBEACHUS OMbITa U U3MEPEHUN
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OBLIM TONYIIEHbI OIIMOKH.

Ouenka «2» (HEYJIOBIETBOPUTEILHO) CTABUTCS, €CJIU padOTa BHIIIOJTHEHA HE
MOJIHOCTBIO M O0BEM BBIIIOJIHEHHOW YacTh paOOThl HE TMO3BOJSET CHENaTh
MPaBUIBHBIX BBIBOJIOB; €CJIHM ONBITHl, M3MEPEHHUs, BBIYHUCIEHUS, HAOJIOICHUS
MIPOU3BOIUIINCH HEMIPABUIIBLHO.

JlaGopatopHbie pPaOOTHl BBIMOJIHSAIOTCS MO MUCBMEHHBIM HMHCTPYKLUSM,
KOTOpbIE IPUBOJAATCS B JaHHOM nocoOuu. Kaxknast MHCTpyKUUs COAEPKUT KpPAaTKHUE
TEOPETUYECKHUE CBEJEHUS, OTHOCSIIMEeCs K JaHHOM paboTe, NEepeyeHb
HEO0OXOIUMOT0 OOOpYAOBAaHMS, MOPSAJOK BBITOJIHEHHUS PAOOThl, KOHTPOJIbHbBIE
BOMPOCHI.

BHuMatenbHOe H3yyeHUE METOJMYECKMX YKAa3aHUU IOMOXET BBINOJIHUTH
pabory.

HebOpexxnoe odopmiieHHe oOTyeTa, HCHOpaBIEHUE YXKE HAMHCAHHOIO
HEJOIMYCTUMO.

B KkoHIle 3aHATHA TpernojaBaTeib CTaBUT 3a4eT, KOTOPBIM CKIIAJbIBACTCS W3
pE3yNbTaTOB HAONIONEHHUSI 3a BBIMOJHEHUEM TMPAKTHUYECKOW YacTh paloThl,
NPOBEpPKH OTyeTa, Oecelpl B Xoje padOThl WM mocie Hee. Bce mabopaTopHble
paboThl JODKHBI OBITH BBIMOJIHEHBI M 3aAlIUIIEHBI B CPOKH, ONpeesieMble
OporpaMMoOl WM KaJCHJApHBIM IUIaHOM mnpenojaaBaTens. CTyIeHThl, He
MOJIYYUBIIIHE 3a4€T, K 9K3aMEHY HE JI0MYCKaIOTCS.

TEXHHMKA BE3OITACHOCTMH ITPU BBIITIOJIHEHUH
JIABOPATOPHBIX PABOT

* Bxonx B mabopaTtopuio OCYHIECTBISIETCS TOJBKO TIO Pa3pelieHHIo
npernoaaBaTers.

* Ha nmepBoM 3aHSATHH NpenojaaBaTeNib MPOBOJAUT MHCTPYKTAXK IO TEXHUKE
0€30IacCHOCTH M HAIIOMHUHAET CTYACHTaM O OEpEeKHOM OTHOIIECHUHU K JIabopaTOpuu
U O MaTepHallbHOM OTBETCTBEHHOCTH KaXKJIOTO W3 HHUX 32 COXPaHHOCTh
000py10BaHUS U 0OCTAHOBKH JIA0OPATOPHH.

 Ilpu oOHapyXeHHH TOBpPEXKACHUI OOOpPYAOBAHHS TEPCOHAITHHYIO
OTBETCTBEHHOCTh HECYT CTYJEHTHI, BHITIOIHABIINE Ja00OpaTOPHYIO paboTy Ha ATOM
obopynoBaHun. BuHOBHUKM 00s13aHBI BO3MECTUTh MAaTEPHAIBHBIN  yIEepo
KOJUICIIKY.

 Ilpu o3HakomsieHMH ¢ paboOYUM MECTOM TMPOBEPUTH  HAIUYHE
KOMITJIEKTHOCTH OOOpYZIOBaHUSI W COCNMHHUTEIHHBIX TMPOBOJIOB (B Ciydae
OTCYTCTBHS, KAKOT'0-THOO 3JIEMEHTa, HEOOX0IMMO HEMEIJICHHO COOOIIUTL 00 3TOM
MPENOoIaBaTelio).

* Ecnu Bo Bpemst TPOBEICHUS OIBITA 3aMEUYCHBI KaKue-ITM00 HEUCTIPABHOCTH
o0opyaoBaHMs, HEOOXOUMO HEMEJICHHO COOOITUTH 00 ATOM MPEIoaaBaTeINo.

* Ilocne okoHuanus abopaTopHON pabOTHI paboyee MECTO MPUBECTH B
MOPSIIOK.

* bynpre BHUMATENBHBI, JUCIUIUIMHAPOBAHBI, OCTOPOXKHBI,  TOYHO
BBITIOJTHSUTE YKa3aHUS yIUTEIS.



* He ocraBnsiite pabouero mecrta 6€3 pa3pelieHus yIuTesl.

* Pacnonaraiite npubopsl, MaTepuasbl, 000pya0BaHHe Ha paboyeM MecTe B
MOpsIKE, YKa3aHHOM yUUTEIIEM.

* He nepxure Ha paboueM MecTe TpeaMEThl, HE TpeOyromuecs MpH
BBITIOJTHCHUH 33IaHUSI.

» TIlepen Tem, Kak IPUCTYNATh K pabOTe, YSICHUTE X0/ €€ BHIMIOJTHEHUS.

* TlocTossHHO cneAWTe 3a HWCIPABHOCTHIO BCEX KPEIUICHWH B TpuOOpax,
npeTHa3HAYCHHBIX JJIsI BPAIICHHS.

* Ilpu BbIIOSHEHUH OMNbITA KOJIEOAHWH Tpy3a HA CTAJIbHOM IOJIOTHE WIIU
MOJIBEIIICHHOTO HAa HUTH TPy3a, CIEIyeT HAACKHO YKPENHTh I'py3, 4TOObI OH HE
COpBAJICSL.

* Ilpu m3yueHWUM CBOOOJHOTO TAJACHHUS TEN HA TION CIIEAYeT IOJOXKHUTh
MEIIOYEK C MECKOM.



JlaGopaTopnasi padora Ne 1
Tema: U3y4eHue ABUKeHHUS TeJIAa 10 OKPYKHOCTH.
Hesab padoTbl: onpeAeIcHNE LIEHTPOCTPEMUTENIBHOTO YCKOPEHH S IIapHKa IIPU €r0 paBHOMEPHOM
JBUKEHUU 110 OKPYKHOCTH.

O0opynoBanme: mTaTUB C MyQTON | JIAIKOW, TMHEHKA, IUPKYIIb, THHAMOMETP, JTa0OpaTOpHBIC
AJIEKTPOHHBIE BECHI, IIAPUK HA HUTH, JTUCT OyMaru.

KpaTkue TeopeTuyeckue cBeeHUS

PaBHOMepHOe IBHKEHNE TOYKH M0 OKPY:KHOCTH — IBUKCHUE TOYKH C MOCTOSHHOM IO MOJTYJTO
CKOPOCTHIO (V=CONSt) M0 TpaeKTOPHH, MPEACTABIAIONICH COO0H OKPYKHOCTb.

Bcernma npu paBHOMEPHOM KPUBOJIMHEMHOM JBH)KEHUH BEKTOP YCKOPEHHMS NEPHEHIANKYIISAPEH
BEKTOPY CKOPOCTH, TIOITOMY IIEHTPOCTPEMHUTEIHHOE YCKOPEHUE WHOTIa Ha3bIBAIOT HOPMAITbHBIM
YCKOPEHHEM OT CIIOBa HOPMaJIb, T. €. IEPIECHANKYIISP.

B xax10ii ToUKe TpaeKTOPUH BEKTOp —>a HAMpaBJICH M0 PAIUyCy K IICHTPY OKPYKHOCTH, a €ro

MOTyITb paBeH: au=v’R

Ilopsinoxk  BbINOJHeHUs  PadoOTHI
1. CobpaTth [u1st TpoBeieHUs] pabOThl YCTAHOBKY — KOHUYECKHI MasgTHUK, MPUHIUITHAIbHAS CXeMa
KOTOPOM MPUBEJIEHA HA PUCYHKE.

2. B Tetpamu st nabopatopHbIX pabOT HAYEPTUTE CXEMY YCTAaHOBKHU.
[ToarotoBbre TaOMMIy [UIsi BHECEHMs] PE3yJAbTATOB HU3MEpEeHMs] (DU3MUECKUX BEIUYUH U
BBITIOJIHEHHBIX PACUYETOB:

Ne Yucno
Pagnyc Bpems [Tepuon .
OTIbITA obopoTto Jluneiinas | Vckopenue,
OKpPYX- oOparieHus oOparieH M
B CKOPOCTh, || , —
HOCTH, MasiTHHKA, usl, )8/ ' 2
MasITHUK v Mfc C
R, M t,C T,C
a, N
1
2
3

3. BeicoTy mojiBeca yCTaHOBUTE CaMOCTOSITENbHO. Pexomenyemas BeicoTa mojBeca 20-40 cwm,
BpaIAIOIIEEecs TEJIO JOJKHO IIPU 3TOM PaCHojIaraTbCs Ha BHICOTE 2 — 5 CM OT MOBEPXHOCTH MaPTHI.
4. Ha nucte Oymard Ha4epTHTE OKPY)KHOCTb, pauyc KOTOpoil MoxkeT ObITh oT 10 10 20 cm.
Pacnonoxure Ha mapTe JHMCT C OKPYKHOCTBIO TakK, 4TOObI €€ LEHTp OKazajcs Ha JIMHHH,
MPOXOSIIEH Yepe3 TOUKY Mo ABeca MasiTHUKA.



5. Konnyeckuii MasTHUK MPUBEIUTE B JBMIKCHUE TaK, YTOOBI MIAPUK JABUTAIICS O TPACKTOPUH
OKPYKHOCTH C IIOCTOSIHHOM 10 MOAYII CKOpPOCTBIO. Il 3TOro packpyruTe KOHUYECKUM
MAasITHHK, B3SBIIMChH IBYMS MTAJIbLIAMU 32 HUTh y TOUKHU MOJBECA, TAK, YTOOBI TPACKTOPHUS U PAANYC
«OpOHTBI» €ro BpallleHHs COBMIAIH C JIMHUEH OKPYKHOCTH.

6. M3mepbTe Bpems t, B TeueHHEe KOTOporo MasTHUK coepiraer N o6oporos. Huciao 060poTos
BBIOpaTh camuM, pekomeHoBaHo ot 10 mo 30. f

7. Ilepuopn obpammenust T masTHUKA paccuuTaiite o popmyae: T = N

8. YckopeHue BpamaTesbHOTO JBUKEHHUS IPy3a M0 OKPY>KHOCTH paccuuTaiTe no Gopmyne:

2
v

a= R:

rae R — paguyc OKpYXHOCTH, O KOTOPOM JBWXKETCS TeNo, V — JIMHEWHas CKOpOCTh Tela,
JBUKYIIETOCS 10 OKPYKHOCTH.

Cnesath BBIBOJ

KoHTpoJibHBbIE BONIPOCHI:

1. [Touemy mpu BBITOJIHEHUH PabOTHI ONPEEIISIIN BPEMsI, 32 KOTOPOE COBEpIIaeTCs
HeOOoJIbII0e YKCI0 000pOTOB?

2. Omnpenenurte TMHEWHYIO CKOPOCTh TeJa MO pe3yJabTaTaM OIBITOB.

3. Ha apene nupka sommaap ckadeT ¢ TaKOW CKOPOCTHIO, UTO 3a 1 MUHYTY oOeraer 2

kpyra. Paanyc apensl nupka 6,5 m. Onpenenure mepuosl U 4acToTy, CKOPOCTh M YCKOPEHUE
BpaIleHus.

JlabopaTopnasi pabora Ne 2
Tema: UcciienoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAKIINX B NPYKUHE U
pe3nHoBOM 00pa3ue, OT uX aedopMaluu.

Leap padoTbl: NPOBEpUTH CHPABEUIMBOCTh 3akoHa ['yka ais NpYXKUHBI U HU3MEPUTh
KO3 (UIIUEHT KECTKOCTH 3TOU MPYKUHBI.

OOGopyaoBanme: TATUB C MyPTOH U 32KUMOM, TIPY’KHHA, HAOOP TPY30B U3BECTHOM Macchl (110
100 ), MuHElKa ¢ MUJUTUMETPOBBIMU JCIICHUSMH.

KpaTkune Teopernueckue CBCACHUA Cornacno 3akony I'yka MOAYJIb FCI/IJ'IBI OCTH U
3

MOIYJIb X YIIIMHCHUA IPYKHUHBI CBA3aHbl COOTHOICHUCM F = kx'

X o
N3mepus F oy % voxuo naitrn KO PHUIIMEHT KECTKOCTH ko dopmyie X

Ilopsinox  BbINOJIHeHUs  PadoOTHI.
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1. 3akpenure NpyXMHY B IITaTUBE HA JOCTATOUYHO OOJIBIION BBICOTE.

2. [loaBemnBas pa3iIMyHOE YUCIO IPY30B (OT OJHOTO J0 TPE€X), BBIYUCIUTE I KaKJIOro
cllydasi COOTBETCTBYIOIEE 3HAUECHUE, a TAKXKE U3MEPHTE COOTBETCTBYIOIIEE YATUHEHUE MTPYKIUHBI
X.

3. Pe3ynbTarsl u3MepeHnii 1 BIYMCIEHUH 3aUILINTE B TAOIUILY.
Ne
JR— m, xr mg, H AX, M K, Hw™m
1 0.1 0.006
2 0.2 0.009
3 0.3 0.018
4, [To pe3ynapTaTaM H3MEPEHHH MOCTPOWTE TpaduK 3aBUCUMOCTH CHJIBI YIIPYTOCTH OT
YAJIUHEHUS U, TI0JIb3YsCh UM, OTIpEACTUTE CpeHEe 3HAUEHUE KECTKOCTH NMPYKUHBI Kcp.
5. OnenuTe (Ka4ecTBEHHO) CIIpaBeATUBOCTb 3akoHa ['yKa /Ui JaHHOHU NPYXUHBI: HAXOSATCS

JIX SKCTIEPUMEHTAIIbHBIE TOYKH BOJIM3H OJHOM MPSMOM, TPOXOAAIIEH Yepe3 Hauajlo KOOpAUHAT.
CneaTh BBLIBO

KoHTpoJibHBIE BONIPOCHI:

1. Chopmynupyiite 3akoH I 'yka.

2. )KE€cTKOCTh MPY)KHUHBI, JANTE OTIPEICIICHHUE.

3. B uém uzmepsercs kodhGUIHEHT KECTKOCTH?

4. TexHUUYECKOE MPUMEHEHHE MOHITHS KECTKOCTH MPYKUHBIL.

JlaGopaTopnasi padora Ne 3
Tema: UccienoBanne yciaoBHii paBHOBeCHSI TBEPIOTO TeJia, HMEIOIIET0 0Ch BpPalleHHUsI.

IeJb: sKCrIepUMEHTaIbHAS IPOBEPKA MPaBUIa MOMEHTOB

OO0opynoBaHMe: paBHOIUICUHBIN pblyar, MITaTUB, HAOOP rpy30B ¢ M = 100r.

KparTkue Teopernyeckue cBeeHUsA

PaBHOBecHe — coxpaHeHHe TEJIOM COCTOSAHUSA ¢ V = const. Cuna, npuiokKeHHas K TBEPIOMY TeEIy,

KOTOPOE€ MOKET BpallaTbCsl BOKPYT HEKOTOPOU TOUKH, CO3JaET MOMEHT CUJIbL. JlelicTBre MOMEHTa
CHWJIBI aHAJIOTUYHO JAeicTBUIo napsl cui. (Puc. 1)



F:I.

O
i
F2
Puc. 1.
MomeHTOM cuiibl F OTHOCHMTENBHO OCH BpalEHUS HA3BIBACTCS BEIMYMHA, YHUCICHHO paBHAas
MPOM3BEIICHUI0 MOJIYJISl CHIIBI Ha Iwiedo 3Toit cuibl: M = F*|, rme | - tuewo cunsr F, T.e.

KpaT4aiiliee pacCTOSIHUE OT JIMHUM JEHCTBUS CUIIbI 10 ocH BpatieHus. ( Puc. 2)
a4
3MepsieTcst MOMEHT CHIIBL B HbIOMOH Ha Memp: © % =Hwm.

i i Puc. 2

YcioBue paBHOBeCcHs Tejla ¢ 3aKPENJIEHHON OChbI0 BpallleHUs: TeJI0, CIOCOOHOE BpamaThCs
BOKPYT 3aKpETUIEHHOW OCH, HaXOJIUThCS B PAaBHOBECHH, €CIIH aireOpandeckasi CcyMMa MOMEHTOB
BCEX JICHCTBYIOIIMX CHJI OTHOCUTENILHO OCH BpAIlEHHs paBHA HYIIO.

M =0

!

9T0 YCJIOBHUEC HA3bIBACTCA MPABHJIOM MOMEHTOB. HpI/IHHTO CUHUTaTh, YTO CHJIA ITIOBOpavYUBaroias
TEJI0 II0 YaCOBOH CTpPCIIKE, UMCCT MOJIOKHTEJIbHBIN MOMEHT, a CuJia, IIOBOpadYuBaroiasa TEJI0
IIpOTHUB JacoBOM CTPEIIKH OTpHHaTEHBHbIﬁ MOMEHT. MOMEHT CHIIBI SBIISICTCSA Mepoﬁ
BpamaTeJIbHOr0 ABUXKCHUA TEJIA, T.€., €CJIM MOMCHT CHJIBI paBE€H HYJIIIO, TCJI0O HAXOAUTCS B ITOKOE,
a €CJIM HE PAaBCH HYJIIO, TO TCJIO BpallacTCs.

IMopsinok BbINOJHEHHUS PA0OTHI:

1. YpaBHOBECHUTD pblUar, NepeBUras railku Ha ero KOHIax.

2. Ha neBoe miie4o pplyara MmoBECHTHh T'PY3bl C MPOU3BOJIBHBIM OOIIKMM BECOM.
VYpaBHOBECUTDH pblYar, IOMECTHB Ha MPABOE IJIEYO I'Py3bl TAKOIO ke Beca. HallTu MOMEHTHI cuil
F1 u F2, onpenenuts ux anredpandeckyro cymmy. 3apucoBaTh OIIBIT.

3. YpaBHOBECHUTD pblUar, IoMeliasi Ha MpaBoe U JIEBOE IIEYU I'PY3bI C Pa3HBIM BECOM.
Haiitu momenTs! cun F1 u Fo, onpenenuTs ux anredpandeckyro cymmy. 3apucoBaTh OIIBIT.
4. VYpaBHOBecUTh pbluar Tpems cuiamu. Haiitu momentsl cun Fi, F2 ,F3 u

OTIPEJINTUTh UX ANreOpanvecKyro CyMMy. 3aprcOBaTh OIIBIT.
Cneaathb BBIBOJ

KoHTpoJabHbIe BONPOCHI

1. Yto Ha3bIBAETCSI MOMEHTOM CHIIBI?
2. Kor;[a TCJI0, UMCIOIICC OCh BpallICHUS, HAXOANUTCH B paBHOBCCI/II/I?
3. Kakue BHUJBI paBHOBECHUA TCJI CYHICCTBYIOT U I'’IC OHU ITPUMCHSAIOTCA B CTpOI/ITCJIBCTBC?

JlaGopaTopnasi padora Ne4.
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Tema: Onpene.ﬂefme paGOTbl CWJIbI TPCHUA IPH IBUKCHUU TeEJIa 110 HAKJIOHHOI
IJIOCKOCTH.

Lesab: n3mMepuTh paboTy CHIIBI TPEHUS
OGopyaoBaHue: OpPYCOK C KPIOYKOM, JBa rpy3a, HAMPABIIAIONIAs peiika, JMHAMOMETD.

IMopsiiok BHINOJIHEHHS PadOTHI:

1. CoGepute ycTaHOBKY: K OpYCKY KPIOUKOM 3aKPENUTh TUHAMOMETP, OpPYCOK ITOCTaBUTh HA
HaNPaBJISIONLYIO PEHKY, IIOCTaBUTH JBa IPy3HKa Ha OPYCOK.

2. Caenaiite pUCYHOK SKCIIEpUMEHTAIBHOMN YCTAaHOBKH.

3. 3anumute Gopmyy s pacuéra paboThl CHITBI TPEHHSI CKOJIBKEHHSL.

4. YKaxXuTe pe3yabTaThl U3MEPEHUST MOAYIIS TIepEMEIIEHHsI KAPETKH C TPy3aMH Ha PaCCTOSHHUN
18 cM cHIIBI TpeHHUsT CKOJIBKEHUS TIPU IBIKCHUU KapETKH C TPy3aMH MO TTOBEPXHOCTH PEHKH.
5. 3anMIInTe YUCIOBOE 3HAUEHUE PabOThI CUIIbI TPEHUS CKOJIBKEHUSI.

1) Cxema 3KkcnepumeHmansHoOU yCmaHOBKU :

AN
F"_P; 1 Ifm Jlnw-l-n1_.‘_' | e
- l e u ~
ymg
2) A=F,, " S; Fnp =F gy (NPY paBHOMEPHOM
ABWXEHUM);

BriBoOa:

KoHTpoJibHBIE BONIPOCHI

1. 300pa3ute Ha pUCYHKE, K YeMY IIPUIIOKEHA CHJIa TPEHHUSL.

2. Cwta TpeHus SBIISETCS] KOHCEPBATUBHOM?

3. [Mosicante puznyeckuii cMpica ko3 duimenta Tpenus Ha npumepe U=0.02

JlaGopaTopnasi padora Ne 5
Tema: U3mepenue yaeabHOM TENJI0EMKOCTH.

]_le.]]b: HU3MEPUTH YACIBbHYH TCIUIOEMKOCTh MCTAJUIMYCCKOI'0 HUWJIIMHApAa W CPABHUTHL €€ C
TaOJIMYHBIM 3HAYEHUEM.

OOopynoBaHme: cTakaH C BOJOW, KaJOpUMETpP, TEPMOMETP, COCYA C TOpsYed BOJOM,
METaJUIMYECKUN WINHAP Ha HUTH.

IHopsinok BbINOJHEHHS PA0OThI:

1. IToaroroBka U NpoOBEACHUE IKCIIEPUMEHTA.

. Haneiite B kamopumerp Boay Maccoi 150 r komMHaTHOW Temmeparypsl. M3mepbTe
TeMIlepaTypy BoAbl 11.

. Harpelite unmimmaap B cocye ¢ ropsuen Bogou. M3mepbTe Temiieparypy ropsueit Boas! t2

(9Ta Temmnepatypa u OyneT Ha4aJbHOW TeMIepaTypou s LIHJIMHIPA)
OnycTuTe LMIUHAP B KAJTOPUMETP C XOJIOIHOM BOIOM.
2. Pe3ynpTaThl M3MEepeHUIA ¥ BEIUMCIICHUH 3alUIINTE B TAOIHUILy.

11



Macca Boxael B | HauampHas Macca Hauanpnas OO6mas
KaJIOpUMETpe TeMIiepaTypa UTHHIpA TeMIieparypa TeMIeparypa
Meoow, K2 Bop! t,°C Myus, K2 uuuazapa t,’C BO/IBI u
UIAH]IPA, t°C

3. Breruncnenus:
Q, = cymy(t— tlj, re:

T
€17 yZebHas TEMIOEMKOCTh BObI (Ta0aMYHas BEINYUHA), &°C

M1~ macca BoJIbl, KOTOPYIO MOKHO OTIPEICTHTE C TOMOIIBIO BECOB, KT

t = xoneunas TeMIiepaTypa BOJbl U IWJIUHIPA, U3MEPEHHAs C IOMOIIBIO TEPMOMETPA, 0C;
4 ~ pavanbuas TeMIiepaTypa X0JI0IHOM BOJIbI, H3MEPEHHAs C TIOMOIIHI0 TEPMOMETPA, ol

HpI/I OCTBIBAHUHU MCTAJNIMYCCKOI'0 NUJIMHAPA BBIACIUTCA KOJIUYCCTBO TCIIJIOTHI:

Q; = cymy(t; — t], re:
€2 7 ynenpHas TEMIOEMKOCTh METAIIA, U3 KOTOPOTO M3TOTOBJICH LMITHHIP (MCKOMAs BEIMYHHA),

=

wr-oc-
)
my = Macca MUIMHApPAa, KOTOPYIO MOXKHO OIMPEACIIUTH C ITIOMOIIILIO BECOB, KT';
I': B TEMIICpaATypa FOpﬂqeﬁ BOAbI M, COOTBCTCTBCHHO, HadallbHad TEMIICpaTypa LOUIWHApPA,

W3MEpEHHAas! C TOMOIIBI0 TEPMOMETPA, of

t C

" KOHEYHas TeMIepaTypa BOJbI U IHJIHHIPA, H3MEPEHHAs C TIOMOIILI0 TEpMOMETpa, °-.
3ameuanue. B o0enx ¢opMyrnax Mbl BBIUATAEM U3 OOJBIICH TeMIEpaTypbl MEHBIIYIO IS
OMPCACIICHHUS ITOJIOKUTCIIbHOTO 3HAYCHUSA KOJIMYCCTBA TCILIIOTHI.

Kax 0p1710 yKa3aHo paHee, B poIecce TEII000MeHa KOJIMYECTBO TEIIOTHI, TIOJydeHHOE BOJIOM,
PaBHO KOJIHUYCCTBY TCILJIOTHI, KOTOPOEC OTAAI METAUINYECKUN OUJIMHAP:
@=0Q,=c,-my-(t—t;) =c,-m,-(t; —r].

CJ'IGI[OBaTeJ'IBHO, yYA€IbHasA TCINIOEMKOCTb MaTC€puajia HUJINHIpA:

_omy(t—1t)

Pomy(t,— 1)

4. CpaBHUTE MOJTYYECHHBII pe3ynbTaTr ¢ TaOIMYHBIM 3HAUEHHUEM U ONpeAeTIUTe MaTepuall, u3
KOTOPOTO M3TOTOBJICH IIMIIUHIP.

Cneaatnb BBIBOJ

KoHTpoJibHBIE BOIIPOCHI

mean: ¢ = 380,

1Kkr 1kr 1kr

meab cranb anoMuHUiA

crank: ¢ = 500
amroMuHuR: ¢ = 920
1. Ky6uku narpean va 1 °C.

Ha cxonbko mKoynel yBenuuuiach BHYTPEHHS SQHEPTUS KaKI0To KyOuka?
MEIHOTO ;

CTAJILHOTO ;

AJIOMUHUEBOTO

12



2. Jlns u3MeHeHHs TemmepaTypbl HadTaauHa, HEKeNs U NaTyHu Maccoit 1 kr ma 1 °C
tpebyercs 130, 460 u 400 [Ix snepruun. Yemy paBHa ynenbHas TEINIOEMKOCTh ATHX BEIIECTB?

HaTaIHH ¢ = ! HHUKEJIb C = ;
JaTyHb C =

JlaGopaTopnasi padora Ne 6
Tema: DkcepuMeHTAIbHASI MPOBEPKA YPABHEHNSI COCTOSIHUSI H1€AJIBLHOTIO0 rasa.

Henab: onpenenuts Maccy Bo3/lyXa B ayJJUTOPUH, [1OJIb3YSCh YPABHEHUEM COCTOSIHUS
UJEaNIbHOI0 ra3a; CpaBHUTH MOJYYEHHOE 3HaYEHNE MACChl BO3/lyXa ¢ Maccoil BO3yxa pu
HOPMAaJIbHBIX YCIIOBHSIX.

OGopynoBanue: 3MepHUTeIIbHAs JICHTa, 0apOMETp — aHepOWU I, Ta0OPATOPHBIN TEPMOMETP.

Kparkue TeopeTnueckue cBeeHHs
Llenpl0 TaHHOTO MCCIEOBAHUS SIBISIETCS W3YydeHHE YpPaBHEHUS COCTOSIHHS HJEalbHOTO Trasa,
XapaKTEPU3YIOIIET0 COCTOSTHUE MTPON3BOJIFHON MacChl UICATBHOTO Ta3a. Y paBHEHHE COCTOSTHUS —
3TO MaTeMaTWYeCKOE BBIPAKEHUE B3aWMOCBS3M MEXKIYy 3aBUCUMBIMH Jpyr OT JApyra
MaKpOCKOTIMUYECKIMH TapaMeTpaMH, yCTaHOBIEHHOE pycckuM ydeHbiM JI.M1. MeHzaeneeBbIM H
dpanmysckum ¢usnkom b. Knaneiiponom.
CocrosiHre ra3a JaHHOW MacChl XapaKTEepPH3yeTcsl TPeMs MaKpPOCKOTHMYECKUMH IapaMeTpaMu:
naBJieHueM p, 00bEMoM V 1 abcomroTHOM TeMneparypoii 7, cBsi3aHHBIMU ypaBHeHHEeM MeHieneeBa —
Krnamneiipona (ypaBHEHHEM COCTOSTHUS UICATHHOTO Ta3a):

pV = ﬁ RT,

rne

- JIaBJ€HHE p — TEPMOJMHAMHUYECKUN TapaMeTp OMpPEeIeTCsl YUCIOM yIapoB MOJIEKYII O
CTEHKH COCy/Ia,

- 00bEéMOM V — TepMOAMHAMUYECKUI MTapaMeTp ONpeeNeTcs: pa3MepaMu MPeI0CTaBICHHOTO
ra3y cocyza;

- abcomroTHas Temieparypa I — TEepMOIMHAMHYECKUN MapaMeTp, XapaKTepU3yIOLIui
COCTOSIHUE TeJla HE3aBUCUMO OT €r0 MacChl 1 XMMUYECKOT'O COCTaBa, pacCUUTHIBAETCS 10 hopmyIie:
T =1t°C+273,

- M — monsipHas Macca rasa;

- R — yauBepcanbpHas (MoJisspHas) ra3oBast moctostHdas, R = 8,31 _4x_
K-Mosb

- M — Macca rasa

( HccnenyembiM razoM B JaHHOW paboTe sIBISIETCS BO3AyX, HAXOAAIIUNCSA B ayJUTOPHUU
M =29 r

BO3/A. MOJIb
HOHLSYHCL, YPaBHCHUCM COCTOAHUA UACAIIBHOI'O I'a3a MOKHO OIIPEACIIUTL MACCY BO31yXa B

ayIuTOpuu 1o opmyie:
=M

RT '

Iopsiiok BhINoIHeHHs1 padOTHI.
1. [ToarotoBbTe GaHk oTueTa ¢ Tadbmuiei (cM. Tabm. Nel) myst 3amucu pe3ynbTaToB
W3MEPEHUH U BBIYUCIICHUN.
Tabmuma 1

H3mepeno

Howmep JlaBneHue Temneparypa, | limuHa, a, M [upuna, B, M Bricora, h, m
OIbITA p,mm.pr.ct | t°C

13




1 100480

XCAR

Bpruucieno
Howmep [Hasnenue, p, | Temneparypa, | O0bém, Macca Bo3ayxa,
OIIbITa ITa T=t°C+273,K |V=a®h M |m= %, KT
1.
2. (HY)
2. W3mepbTe naBieHue p BO3IyXa B ayIMTOPHU C IOMOIIBIO OapoMeTpa- aHepoua, 1
3aIUIIATE PE3YNIbTAT yUUThIBas, uto 1MMpr.cT.= 133,3 [a.
3. W3mepbTe Temmeparypy BO3jAyxa C IMOMOIIBIO J1a0OPaTOPHOTO TEPMOMETpa M

3alMMIIUTE PE3YIIbTAT, ICPCBCAUTE 3aAlIMCAHHBIC ITIOKA3aHUS TCPMOMETPA B I'PAdyChI KenpBuna: T =
t+273°.

4. Omnpenenure 00bEM ayauropuu 1o Gopmyiie V= a-B-h, u3MepuB JJIHHY a, ITUPHHY &
1 BBICOTY h.
5. [Tonp3ysice ypaBHeHHEeM MenaeneeBa — Kitaneitpona, onpeaennuTe Maccy Bo3ayxa

B ayIUTOPHH TIPH JaHHBIX YCIOBHSX M IIPH HOPMAIBHBIX yeinoBusx. (HopManbHsie ycaoBus: po =
760 mm. pT. cT., t = 0°C)

6. CpaBHUTE MOTY4YECHHbIE Pe3yNIbTaThl U CAEIaiTe BHIBO/I.

7. [Ipoananu3upyiTe MOTYyYEHHBIN PEe3yabTaT U YKAXKUTE MPUYMHBI, TOBIUSABIINE HA
pe3yabTar.

KoHTpoJibHbIE BONIPOCHI:
1. Kaxkoii ra3 HazpiBaetcs uneanbHbIM? CylIecTBYIOT JIM peajibHbIE I'a3bl, 10 CBOMM CBOMCTBAM
OJIM3KHE K UIcAIBHBIM?
2. UTo MOHMMAIOT TOJ TEPMOJIMHAMUYECKUMHU MapaMmeTpamu raza? HazoBuTe oCHOBHBIE

napaMeTpsl UEabHOTO rasa.

Uro mormmarot ozt 00bEMom raza? Kak paccunrars 00béM raza?

Uro xapakTepusyet Temrieparypa? Uto moHMMAroT 101 aOCOIIOTHOM TeMIepaTypoii?
Uro Ha3bIBAOT aOCOIIOTHRIM HyJIEM TeMIiepaTyp?

Kak cBsizanbl Mex ity co0oit TemneparypHbie mkaisl Lenscus u Kenbpuna?
3HaueHHe YpaBHEHUS COCTOSIHUS UJCAIbHOTO ra3a?

No oo

JlaGopaTopnasi pa6ora Ne 7
Tema: U3mepeHune aGcoTIOTHOI BJIAKHOCTH BO3IYXa U OLlEHKA MACCHI MAPOB B MOMEIIEHUH.
Lesb: U3MEPUTh OTHOCUTEIBHYIO U a0COTFOTHYIO BJI&YKHOCTH BO3/TyXa.
OO6opynoBanme: mpubOp i H3MEPEHHs] BJIAKHOCTH BO3[AyXa — IICHXpOMETp, Tabmuia
3aBHCUMOCTH JIaBJICHUS W IUIOTHOCTH HACBHIIICHHOTO BOJISIHOTO TIapa OT TEMIIepaTyphl,
MICUXPOMETPUYIECcKas TaduIa.

KpaTtkne Teopernyeckue cBeIeHus
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B armocdhepe 3emnm  Bcerna

coaepKarcs BOJIIHBIE Hapsl. Nx

COJICpKAHUE B BO3JYXE XapaKTEPHU3YeTCs 2 2
aOCOIIOTHOM u OTHOCHUTEJIbHON

BJIQXKHOCTBIO.

AOCOJIOTHOH BJIAKHOCTHIO BO31yXa pPa -
Ha3bIBACTCA IIJIOTHOCTH BOJAHBIX I1apOB,
Haxogdmuxcsi B BO3AYyXE IIpH I[aHHOﬁ
TeMmIeparype.

l I Ieo&;mnoeo napa

pa - ; 6030yxa

b -

OTHOCHMTEIbHAS BJIA)KHOCTH BO3JyXa ¢
II0OKa3bIBAcT CKOJIBKO MMPpOLCHTOB
COCTaBIIIeT a0COJIOTHAs BIAKHOCTh OT
IJIOTHOCTH HACBIIIEHHOTO BOJSIHOTO Mapa
MpY TaHHOW TeMIepaType:

Illll'lllll lI}IllllllllllllI|llll|llll|llllllll
T R

Pucynox «Ilcuxpomempbi»

Pa
P =—100% [(p] =%,
Po

IJie Po-TUIOTHOCTH HACKHIIIEHHOTO BOJSTHOTO TIapa MPH JaHHOH TeMIIepaType U ONpeIeIseTcs
no Tabnuie «JlaBieHHe HACHIIIEHHOTO BOJSHOTO IMapa W €ro IUIOTHOCTh TPH Pa3InIHBIX
3HAYCHUSX TeMIIepaTypbl» Takum 00pa3oM, OTHOCHUTENIbHAS BIAKHOCTh XapaKTEPU3yeT CTEICHb
HACBHIICHUS BO3/IyXa BOSTHBIM ITapOM.

JU71s1 JKMITBIX TIOMEIIEHUH HOPMATBHOM BIIQYKHOCTBIO CYMTAETCS OTHOCUTEIbHAS BIIAYKHOCTb,
paBHas 40 - 60 %. O BIa)XHOCTH BO3yXa MOKHO CYJIUTh TOJBKO 10 OTHOCUTEIHLHOMN BIAKHOCTH,
TaK Kak MMPH OJTHOW M TOH e aOCOIOTHON BIQXKHOCTH B 3aBUCHMOCTH OT TEMIIEPATyphl BO3IyX
MOJKET Ka3aThCs WIIA CYXUM, WU BIIQYKHBIM.

OTHOCUTEJBHYIO BII&YKHOCTD BO3/yXa MOXKHO OTIPE/ICITUTh C MOMOIIIBIO TICUXPOMETpa.

IlcnxpomeTp wim nicuxpomerp ABrycTa (CM. PHCYHOK) COCTOUT U3 JIByX TEPMOMETpPOB:
CYXOro W yBJI@KHEHHOro. Ha mapuke yBiIaKHEHHOTO TepMOMETpa 3aKperuieH (DUTHIIb, KOHEIl
KOTOPOT'O OTYIIEH B Yalleuky ¢ BoJoH. Boja, ucnapsisce ¢ ¢urhist 3adupaet oT TepMOMETpPa
TEIUIO, TIOATOMY IMOKa3aHUsl YBIQKHEHHOIO TEPMOMETpa HWXKe, 4yeM y cyxoro. [lo moka3aHuro
CyXOro ¥ Pa3HOCTH TIOKa3aHUW CYXOro W YBJIQXHEHHOTO TEPMOMETPOB C TOMOIUIBIO
MICUXPOMETPUYECKOM TaOIUIIBl HAXOJUTCS OTHOCUTENbHAS BIIAYKHOCTD BO3/IyXa.

Temmeparypa, pu KOTOPO# OXJIAXKJICHHBIN BO3/IyX CTAHOBUTCS HACBHIIICHHBIM BOJSTHBIMHU
napamu, HazbiBaeTcst Toukou pocsl Tp

[Tpu Touke pockl aOCOIOTHAS BIAXKHOCTh BO3/yXa paBHA INIOTHOCTH HACBIIICHHOTO Mapa
po= Pa

3anoTeBaHUE XOJOAHOTO MIPEIMETa, BHECEHHOTO B TEILTYIO KOMHATY, OOBSICHIETCS TEM, 4TO
BO3JIyX BOKPYT MpeAMeTa OXJIaXKIaeTCsl HUKE TOUYKHU POCHI M YaCTh UMEIOIINXCS B HEM BOJISTHBIX
MapoB KOHJEHCUPYETCS.

ITopsinok BbINOJHEHHS PA0OTHI:

1 CHuMHTE NOKa3aHUS CyXOTo 11 U BIaXXHOTO t2 TEpMOMETPOB HA IICUXPOMETPE B KaOMHETE.
Omnpenenure pa3HOCTb MOKa3aHUM t1 — ta.

2. Ucnionb3ys Tabnuiy Nel, onpenesinte OTHOCUTEIBHYIO BIQXKHOCTh BO3/yXa B KabuHere, (.

3. Ucnonb3ys tabmuiry Ne2, omnpeienuTe MIOTHOCTh HACBHIIEHHOTO BOASHOIO Tapa py MPH
TeMIeparype ti.
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4. Beruuciure abCOMIOTHYIO BIAXHOCTh Py BO3/yXa. Pe3ysibTaThl U3MEPEHUN M BBIYMCIICHUIM
3aHECUTE B TAOIHITY.
5. AHAaJOTHYHO OMPEIEIUTE OTHOCUTENIbHYIO U a0COTIOTHYIO BJIQXKHOCTh BO3yXa Ha YIHUIIE 32
OKHOM.

Tabnua pe3ynpTaToB U3MEPEHUIN M BEIYHCICHUN

Mecto ty, °C ts, °C ty -tp, °C 0, % Pu, T/M3 P, T/M3
Kabuner 22 19
Vnuna 12 11

Cnenarsb BBIBOJ (CpagHume GlaxcHOCMuU 8 Kabuneme u Ha yauye)

KOHTpOJIbeIe BOIIPOCHI:

1. [Touemy mokaszaHusl BJIaKHOTO TEPMOMETpPA MCUXPOMETpPA MEHbIIE MOKA3aHUI CyXoro
tepmometpa? [Ipu kakoM ycIOBHM pa3HOCTb MTOKa3aHUN TEPMOMETPOB HauOoJIbIIast?

2. KakoBa oTHOcuTENbHAS BIAXKHOCTh BO3/lyXa, €CIIM [TOKa3aHUsI CyXOro U

BJIQYKHOTO TEPMOMETPOB OJIMHAKOBBI?

3. Kak uzmenutcs abcolitoTHas U OTHOCUTENbHAS BIaKHOCTH BO3/IyXa B IOMEUICHUH MTPU
MOHM>KEHUHU TeMIepaTyphbl?

NCUXPOMETPUYECKAA TABJIULIA

ITokasarmT PasHoCTE MoKa3aHIOT CyXoTo H BIAKHOTO TePMOMETPOB, “C'
CYXOro = = = »

epmomenpa 0 | 1 [ 2153 4 [ s e ] 78] 9]0
& OTHOCHTeBHAS BIAKHOCTE, %0
12 100 89 78 68 57 48 38 29 20 11 -
13 100 89 79 69 59 49 40 31 23 14 6
14 100 89 79 70 60 51 42 34 25 17 9
15 100 90 80 71 61 52 44 36 27 20 12
16 100 90 81 71 62 54 46 37 30 22 15
17 100 90 81 72 64 55 47 39 32 24 17
18 100 91 82 73 65 56 49 41 34 27 20
19 100 91 82 74 65 58 50 43 35 29 22
20 100 91 83 74 66 59 51 44 37 30 24
21 100| 91 83 75 67 60 52 46 39 32 26
22 100 92 83 76 68 61 54 47 40 34 28
93 100| 92 84 76 69 61 55 48 42 36 30
24 100 92 84 77 69 62 56 49 43 37 31
25 100 92 84 77 70 63 57 50 44 38 33
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Hasnexue P U NJIOTHOCTb p HACbILWEHHbIX Napos BOAbI

Npy pasnuyHbIX TemnepaTtypax t

p p
t, °C P P " t, °C - Ps s
kIla r/M kIla r/™
pT. CT. PT. CT.
0 0,611 4,58 4,84 17 1,94 14,53 14,5
1 0,656 4,92 5,22 18 2,06 15,48 15,4
2 0,705 5,29 5,60 19 2,19 16,48 16,3
3 0,757 5,68 5,98 20 2,34 17,54 17,3
4 0,813 6,10 6,40 21 2,48 18,6 18,3
5 0,872 6,54 6,84 22 2,64 19,8 19,4
6 0,934 7,01 7,3 23 2,81 21,1 20,6
7 1,01 7,57 7,8 24 2,99 22,4 21,8
8 1,07 8,05 8,3 25 3,17 23,8 23,0
9 1,15 8,61 8,8 30 4,24 31,8 30,3
10 1,23 9,21 9,4 40 7,37 55,3 51,2
11 1,31 9,84 10,0 50 12,3 92,5 83,0
12 1,40 10,52 10,7 60 19,9 149,4 130
13 1,50 11,23 11,4 70 31,0 233,7 198
14 1,59 11,99 12,1 80 47,3 355,1 293
15 1,70 12,79 12,8 90 70,1 525,8 424
16 1,81 13,63 13,6 100 | 101,3 760,0 598

Jlaboparopnas padora Ne 8

Tema: UccienoBanne CMEIAHHOTO COEIUHEHUS Pe3UCTOPOB.
Heab: npoBepUTh CIPaBEIIMBOCTh 3aKOHOB 3JIEKTPUUYECKOTO TOKa I MOCJIEeI0BATEIIbHOTO U
MapajuIeIbHOTO COEAMHEHUS TPOBOJHUKOB.

OO0opyaoBaHme: UCTOYHHUK TOKA, IBA IIPOBOJIOYHBIX PE3UCTOPA, aMIIEPMETP, BOJIBTMETP, PEOCTAT

IMopsinok BBINOJHEHUS PadOThI:

1. Jiis  u3yueHus
pacrpenesieHusi CUI TOKOB U
HAaIpPSHKEHA N npu
MOCJIeI0BAaTEIILHOM
COCIMHEHUH MIPOBOTHUKOB
AKCTIEPUMEHTATOP coOpai
AIIEKTPUIECKYIO 1CTIb,
MOKa3aHHYI0 Ha pUCYHKe |, u
MOy pacripeeneHme
HaNpSOKCHUH, T[OKa3aHHOE Ha
pUCYHKE 2.

[Monb3ysich 3aKOHaMH
ANIEKTPUYECKOTO  TOKa  JUIA
MOCJIEIOBATEIIBHOTO
COC/IMHEHUS MIPOBO/THUKOB,
oTIpe/ieTInTe oOriee

COIIPOTUBJICHHUEC W HAIPSAKCHUC
ICIIH, a TAKXKC CUI1y
QJICKTPUYECKOT'0 TOKA B IICIIN.

PEBy.]'ILTaTLI I/ISMepeHI/Iﬁ Y BBEIYHCJICHUHN 3aUIINTE B Ta6m/1uy

ConpoTHBIIEHUE PE3UCTOPA HanpsixeHue Ha pe3sucTope Cuna
R1 Ro Rs Ro6m Us U, Us Uoin Toka | B
Henu
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2. Jns usydyeHus

pacrpeneneHus TOKOB u
HaIPDHKCHAN IIpH
napasieIbHOM COCMHEHNUHU
MIPOBOJJHUKOB

IKCIIEPUMEHTATOP cobpan
AIIEKTPUIECKYIO IICTIb,

[IOKAa3aHHYI0 Ha PHUCYHKE 3, U
MOJIy4MJ1 paclpeielieHUe TOKOB,
MIPUBEJICHHOE HA PUCYHKE 4.
[Tonb3ysce 3aKOHAMH
ANIEKTPUYECKOTO  TOKa  JJIs
apajiebHOTO COCITMHEHUS
MIPOBOJTHUKOB, OTpeeNuTe
oOliee CONMpPOTHUBIEHUE U CHITY
AIIEKTPUYECKOTO TOKA, a TaKkKe
HanpsDKEHUE Ha Pe3UCTOpax.

Pe3ynbTaThl H13MepeHHid U BBIYUCIICHUHN 3alIUIINTE B TAOJIUILY
ConpoTuBieHue pe3ucTopa Cua 5JIeKTpUYECKOr0 TOKA B LIETIH Hampsokeane U
R1 R2 Rs Roou | 11 I2 I l o6 Ha PE3UCTOPE

IIpoBenenue dKCIEpUMEHTA U 00padOTKa PE3YILTATOB:
1. ColepuTte IeKTpUYECKYIO TeMb (puc. 5) u ¢
ITOMOIIBIO peocrara YCTaHOBUTE CTPEIIKY
amIiepMeTpa Ha OInpeesIeHHOE JCJICHUE. R R:
2. 3amepbTe BOJBTMETPOM  HANpPSOHKCHHE B
0011IeH 1IeTTH ¥ Ha OTIEIBHBIX MMOTPEOUTEIIAX.
Pe3ynbTaThl M3MepEeHnid U BEIYMCICHUHN 3alTUIITUTE B

Ta0MILy: /—\
puc. 5 - W) @

—

Cuna HanpsxeHnue Ha pe3ucTope ConpoTHBIIEHHE PE3UCTOPA
anektpuyeckoro | Ui U, Uobm Ry Rz Ro6m
ToKa | B nemu

3. Cobepure 37eKTpUUECKYIO Lienb (pHUc. 6) U ¢ R

MOMOINBIO ~ peocTata  YCTaHOBUTE  CTPEJKY "‘@"

BOJIbTMETPA Ha OTIPeIeIEHHOE JeJIeHUE IIKaJIbI.

4. W3mepbTe MoovepesHO aMIepMeTpoM CHITY Ra

AIIEKTPUYECKOTO0 TOKAa B OOMIEH Lenu M B LEMmsIX "'-'@"

OTJENBHBIX MOTpeOuTENeil. T T
(v)

puc. 6




Pe3ynbTarhl N13MEpEeHNH U BHIYMCICHUH 3alIUIINTE B TAOJIUILY:

Hanpsokenne U ma | Cuita SJIEKTPUYECKOTO TOKA B LIENH ConpoTHBIIEHNE PE3UCTOPA
pesucrope l1 I2 l o6 R1 R2 Ros1
5. [IpoBeMTE PACcUETHI IO PE3YILTATAM DKCIIEPUMEHTA.

BLIBOII: Ha OCHOBAHWH ITPOBCACHHLIX OIIBITOB, caenaﬁTe BBIBOJI O TOM, BBITIOJIHAIOTCSA JIM 3aKOHBI
QJICKTPUYCCKOT'O TOKA JJIA TOCICA0BATCIIBHOIO U MapalICIbHOTO COGILI/IHGHI/Iﬁ IMPOBOAHUKOB.

KonTposabHble BONPOCHI:

1. Kakwue conpoTuBiieHHsI MOXKHO MTOTyYUTh, HMEsI TPH pe3nucTopa o 6 kOm?

2. ConpoTHBICHUE OJHOTO M3 MOCJIEI0BATEIHLHO BKIIFOUEHHBIX TIPOBOIHUKOB B 71 pa3
00JIbIIIe COTIPOTUBIIEHUS APYroro. Bo CKOIbKO pa3 M3MEHHUTCS CHJIa TOKA B IEMU (HAMPSKEHHE
MOCTOSTHHO), €CJIM 9TH TIPOBOTHUKH BKIIOYUTH MapauiebHO ?

3. Kak coennnensl moTpeOuTeny 31eKTpodHEprun B kBapTupax? [louemy?

4. Kaxk coeqnnaeHb! 1aMNOYKy B €10YHOU TUPIIIHIE?

JlaGopaTropuas padora Ne 9
Tema: OnpenesieHue y1eJIbHOI0 CONPOTHBJICHUS NTPOBOIHUKA.
He.ﬂb: HAyY4YUTBCA OIIBITHBIM W PACYCTHBIM MYTEM OINPEACIATH YACIbHOC COIIPOTUBJIICHUC
IIPOBOTHUKA.

OOGopynoBaHme: HCTOUYHUK TOKAa, aMIIEPMETP, BOJIBTMETP, PEOCTAT, KIHOY, COCTUHUTEIIbHbIE
MPOBOJIa, TUHEHKA, IITAaHT€HUUPKYJIb.

Iopsinok BBINOJHEHUS PadOThI:

BcnomanTE OCHOBHBIE MpaBUiia TEXHUKHA O€30MTaCHOCTH U 0OpaTUTe 0c000€ BHUMAHUE, UYTO
Heo0X0 MO

1. [Ipuctynath K BHIIOJHEHUIO 3aJJaHHsI MOKHO TOJIBKO MOCTIE pa3pelieH s IpernoiaBaTers.

2. CoOpanHas s3JeKTpUuecKas IeNb JOJDKHA OBbITh MPOBEpPEHA MperojaBaTeieM U
3aMBIKAETCs M0 €r0 pa3peuIeHuIo.

3. Ilocne oxoHuaHusi paboOTHI CIeAyeT MPUBECTH B MOPSIOK pabouee MecTo, cIaTh BCE
puOOPHI ¥ MPUHAIIEIKHOCTH.

IOAT" 1. CocraBUTh S3JEKTPUUYCCKYIO IIEMb COTJIACHO

IAT 2. [TocTaBuTh MOJBYHOK peocTaTa MPUMEPHO B
CpelIHEE MOJIOKEHHUE.
3aMKHYTh 3JIEKTPUYECKYI0 L€llb, CHATh I[OKa3aHUS

CXeMe. [ il IM C‘\\

aMIICpMETpPa U BOJIbTMCTpA.
1= —

u=
HIAT" 3. PaccuutaTh CONPOTUBIEHUE MPOBOJHUKA I10

bopmyre: O
R="= W)

1
HIAT 4. IllTaHreHIUpKYJIeM U3MEpUTh TUaMeTp peocTaTta.
D=
HIAT 5. [ToacuuTaTh YMCIIO BUTKOB MPOBOJIOKH, BBEACHHBIX B AJIEKTPHUECKYIO ETb.
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n=

HIAT 6. OnpenenuTh [UTMHY IIPOBO/IA, IO KOTOPOMY TE€UET TOK 1o popmyIie:

{=n-D'n=

n=3,14

IIAT" 7. U3MepuTh JINHEHKOH UIMHY YAaCTH PEOCTATa, BBEIEHHON B JIEKTPUYECKYIO LIETIb.

Q
I

HIAT 8. Haiitu quameTp mpOBOJIOKH 110 (OpMYIIe:
d="=

n
HIAT 9. OnpenenuTh IIOMAIh MOTIEPEYHOTO CEYCHHS MPOBOJIOKH 110 (OpPMYIIe:
nd?
S=——=

4

HIAT 10. PaccuuraTh yaeabHOE CONTPOTHBIICHHUE TIPOBOJIHUKA IO (hopMyIie:
RS _
pr=7%=

IIAT 11. ITon3yHOK peocTaTa NEpeABUHYTH B IPYTrO€ MOJOKEHHE.
OnpIT MOBTOPUTH, HaUMHAasI ¢ 11ara Ne 2.

HIAT 12. PaccunTtath ynenpbHOE COMPOTHUBIICHHUE IO opMmyie: p = RS =
2

[OAT" 13. Tlo pe3ynpTaTamM JBYX ONBITOB HAWIWTE CpEAHEE 3HAUCHUE YCITHHOTO

__ P14+ p2 _

COMPOTHBIICHUS IPOBOJIHUKA. Pep = Tp =

[TAT 14. Haiit aGCOMIOTHYIO TOTPEITHOCTH IO (hOpMYyJ1aM:

Ap; =[Py, =Py | =
APZ = ‘pcp - p2 ‘
_Ap1+Ap2
ApPep = 5
IAT 15. PaccuntaTh OTHOCUTEIBHYIO IOTPELIHOCTD 10 (popMyIe:
P,
op= 7 1000/
0
pcp
PeBy.]'ILTaTLI BCEX H3MepeHPII>i Y BBIYMCIICHUN 3aHECHUTE B Ta6J'H/IL[y.
o | £ E
o ] O R
s| E|E| 5|58 .8 = | ¢
< o ) 2 8 S Q5 b Q
Sl 8|5 g| 8| E|EEE g8 | B¢
Sl s|E|E| 2| &2 888| 28 | g5
o = aQ, = (o o o QT 5 = = D
ol ~ = o = (o = = O o = O Q &
210|582 |§|2|288 52 | g8
an 9] < = =p = 5 N %
O :l::[ s 3) o
=
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BbiBoa: ynanoch M BaM ONPEAETHTH YIEIbHOE CONMPOTHBIICHHE NMPOBOAHHKA. OOBsSCHHUTE
[I04YEMY.

KonTpoJsbHbIe Bonpockl
1. BriGepute npaBUIbHYIO GOPMYITY IS pacdeTa yaeIbHOTO COMPOTHBIICHUS:
a) p=-
6) p=Ft
S
=Is
B)p=L
Pp=
2. CooTHecuTe (PU3MUECKYIO BETHUUHY U eMHUILY n3MepeHus B cucteme CU (st kaxmoi
(u3nuecKkoil BeIMYMHBI TOJIBKO OJHA €AMHMIIA U3MEPEHHUSI) OTBET 3aHECUTE B pab0OUYIO TETPab:

dusnyeckas BeIuunHa E muamie:
HM3MEpeHus

DNEeKTPUYECKOE COMPOTUBIICHUE MPOBOTHUKA M2
JlnuHa npoBOAHMKA OMxM
[nomane momepeyHoro ceveHus M
VY enpHO€ CONPOTUBICHUE MaTepHrasa MPOBOJHUKA B
Cuna Toka Om
Hanpspxkenune A

Om/m

3. U3 mpenno’keHHBIX BapUaHTOB BBIOEpUTE T€, OT KOTOPBIX 3aBUCUT CONPOTHBIICHUE
MIPOBOJIHUKA!

a) JIiMHa TIPOBOIHHKA,;
b) Temmeparypa;
c) Iiromia b MOTEepeYHOro COPOTHUBIICHUS;
d) Hanpsokenwue;
e) BermecTBO, U3 KOTOPOrO M3rOTOBIICH TPOBOTHHUK.
4. BeraBbTe MPOITYIIEHHBIE CI0OBA B ONPEIE/ICHHE:
VY nenbHOE IEKTPHUECKOE CONPOTUBIICHHE — (PU3HMUECKAs , XapakTepu3yromiast
BEILECTBA MPETSTCTBOBATH 3JIEKTPUYECKOTO TOKA.

5.OnpenenuTe COMPOTUBICHUE ATFOMUHUEBOTO TTPOBOIa AHOM 100M 1 TUIOIIaabh10
MOIIEPEYHOro ceueHus 2,8 MM2,

6. PaccumTaiite ynenbHOe COMMPOTUBIEHUE MEJTU, POBOJ U3 KOTOpo#t aiuHoi S500M u
IO b0 oTiepedHoro ceueHus 0,1 MM2 uMmeeT conpotusieHue 85 Om.

7. HalimuTe miomaap MOTepEeYHOTo CeUeHUs allfOMHUHUEBOTO TIPOBOoAa AMUHOM 0,5KM,
HMMEIOIIEro conpoTuBieHue 7 OM.

JlabopaTopnas padora Ne 10
Tema: Onpenenenue 3/IC 1 BHyTPEHHEr0 CONPOTHBJICHUSI HCTOYHMKA HANIPSIAKCHUS .
Henb: HayduTbCsl ONPENENATH JJIEKTPOABIIKYILYIO CHIy U BHYTPEHHEE COIPOTHBIIEHUE
HCTOYHUKA AIEKTPUUECKON SHEPTUH.
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OOopynoBanmue:  ammepMmerp  JaOOpAaTOPHBIM,  MCTOYHUK  DJICKTPUUECKOW  SHEPTUW;
COCIMHUTENIbHBIE TpOoBOJa, Habop conpotuBiaeHudt 2 Om u 4 Owm; nepekitoyaTeinb
OJIHOTIOJIFOCHBIM; KITFOUY.

KparTkue Teoperndyeckue cBeeHUs

Bo3HHKHOBEHME Pa3HOCTH MMOTEHLIMAJIOB HA MOJIIOCAX 0000 UCTOYHUKA SBJISIETCS PE3YJIbTaTOM
paszesieHuss B HEM I0JIO)KUTEIbHBIX U OTPULATENIBHBIX 3apsa/I0B. DTO pa3AeiIeHUE MPOUCXOAUT
Omaromaps paboTe, COBEpIIaeMO CTOPOHHUMH CHUTAMH.

Cuibl HEANIEKTPUUECKOTO IPOUCXOXKACHNUS, IEUCTBYIOIINE HAa CBOOOIHBIE HOCUTENH 3aps/ia
CO CTOPOHBI HICTOYHUKOB TOKA, HA3bIBAIOTCSI CTOPOHHUMU CHJIAMHU.

[Ipu nepemMenieHNN AEKTPUUECKUX 3apsI0B 0 LENH MOCTOSIHHOTO TOKa CTOPOHHUE CHUJIBI,
JeMCTBYIONIME BHYTPU HCTOYHHKOB TOKA, COBEpIIalOT paboTy. Pu3znueckasi BeIUYHUHA, paBHas
OTHOIIEHUIO pabOThl Acr CTOPOHHHMX CHJT MPU NEPEMEIIEHUH 3apsiia  BHYTPH UCTOYHUKA TOKa K
BEJIMYMHE TOTO 3apsija, Ha3bIBAETCS AEKTPOABIKYIEH cuiioit uctounuka (31C):

GG ESe A—"”

g

O/1C ompenensiercss pabOTON, coBeplIaeMOW CTOPOHHUMHU CUJIaMH IpPU TepeMelleHun
€IMHUYHOTO MOJIOKUTEIBHOTO 3apsiaa. DIeKTPOABIKYILAs CHIIa, KaK M Pa3HOCTh MOTEHIINAJIOB,
u3mepsiercss B BojbTax [B]. Uto6sl u3meputs D/IC ncTOUHMKA, HAO NMPUCOETUHUTH K HEMY
BOJIbTMETP MPHU Pa30MKHYTOH LIETIH.

HcTounuk TOKa sBisieTCS NMPOBOJHHMKOM M BCETJa MMEET HEKOTOPOE€ COINPOTUBIICHHE,
MO3TOMY TOK BBIJENSET B HEM TEIUI0. OTO CONPOTUBJICHHE Ha3bIBAlOT BHYTPEHHUM
COMPOTHUBIIEHUEM UCTOYHHKA U 0003HAYAIOT T.

Ecnu nenb pa3oMkHyTa, TO paboTa CTOPOHHUX CHJI IMPEBPALACTCS B MOTEHIHMAIHHYIO
SHEPTrUI0 UCTOYHMKA TOKa. [Ipyn 3aMKHYTOH 1lenu 3Ta MOTEHIMAIbHASL SHEPTUS PACXOAYETCS Ha
paboTy 1o MepeMeIIeHUI0 3apsA0B BO BHEIIHEH LIETIH C COMPOTUBIIEHHEM R W BO BHyTpeHHEH
YacCTH LIEMHU C CONPOTUBJIEHUEM I , T.€. & = [R + Ir.

Ecnu nens cocTouT U3 BHENIHEH YacTH COMPOTUBIIEHHEM R 1 BHyTpeHHEl copoTUBICHHEM
I, TO, COTJIACHO 3aKOHY coxpaHeHus sHepruu, JJIC ucrtounuka OyaeT paBHa CyMMe HaIlpsHKEHUN
Ha BHEIIHEM W BHYTPEHHEM Y4YacTKax LIeNH, T.K. IPHU EPEMELICHUHN 10 3aMKHYTOW LEMH 3aps]l

e=IR+1r
BO3BpAILlaeTCs B MCXOJHOE MOJIOKEHHE , e IR — HanpspkeHue Ha BHELTHEM Y4acTKe

nenu, a Ir - HanpsbkeHre Ha BHYTPEHHEM y4acTKe IICTIH.
Takum 006pazom, s yyacTka 1emnu, coaeprxkariero J/C:

- £
R+r

Ota Gopmyna BeIpakaeT 3akon Oma 071 nOAHOU yenu: CUIIA TOKA B MOJIHOW IEMH MPSIMO
MPOMOPIIHOHATIBHA YJICKTPOBIIKYIIEH CHJIE MCTOYHHUKA M OOPaTHO MPOMOPIMOHAIBHA CyMME
COIPOTHBJICHUI BHEITHETO U BHYTPEHHETO YY4aCTKOB IICTIH.

€ U I MOKHO OTIPE/ICTHUTh OTBITHBIM ITYTEM.

YacTo UCTOYHHUKH 3JIEKTPUUYCCKOI SHEPIHU COCTUHSAIOT MEXKIY COOOM ISl MUTAHUS LIETH.
CoeMHEeHNE HCTOYHUKOB B 0aTapero MOXKET ObITh OCIIEIOBATEIBHBIM U MapaJuICIbHBIM.

[Ipu mocnenoBaTEILHOM COEJIWHEHWHM JIBa COCCJHHMX HWCTOYHHUKA COCIUHSIOTCS
Pa3HOMMEHHBIMH MOJTFOCAMH.

T.e., A MOCIEIOBATENBHOTO COCAMHEHHS aKKyMYJIATOPOB, K "TUTIOCY” DIIEKTPUYECKOMN
CXEMBI TMOJIKIIOYAIOT MOJIOKUTEIBHYIO KJIEMMY IEpBOTO akkymyistopa. K ero orpunarensHoi
KJIEMME TOJIKJIFOYAIOT TOJI0KHUTEIbHYIO KJIEMMY BTOPOTO aKKyMyJisiTopa U T.1. OTpUllaTeIbHYIO
KJIEMMY TOCJICTHETO aKKyMYJISITOPa MOIKITFOUA0T K "MUHYCY” 3JIEKTPUYECKON CXEMBI.

[Monmy4uBIIascs mMpy MOCIEIOBATEILHOM COCAMHECHUH aKKyMYJIATOpHAs OaTapes UMeeT Ty
e EMKOCTh, YTO U 'y OJJMHOYHOTO aKKyMYJIATOPA, a HAMPSHKCHUE TAKOW aKKyMYJIITOPHOU OaTapen
PaBHO CyMME HANPSHKCHHI BXOISIIUX B HEE aKKyMYJIATOPOB. T.e. €ClIM aKKyMYJISTOPBI UMEIOT
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OJIMHAKOBBIE HAIIPSDKEHHS, TO HANPsDKEHHE OaTapen paBHO HANPSHKEHUIO OJHOTO aKKyMYJsTOpa,
YMHOXEHHOMY Ha KOJINYECTBO aKKyMYJSTOPOB B aKKyMYJIATOPHOM Oarapee.

-+ =+ =+ ==+
s

i

| Evuamms

1. BJIC 6arapeu pasua cymme DJIC OT/EIBHBIX HCTOYHUKOB €= €1 + €2 + €3
2. OOmee compoTHBIeHHE OaTaped HWCTOYHUKOB DPAaBHO CyMME€  BHYTPEHHHX
COTIPOTHUBJICHUH OTAEIBHBIX UICTOYHUKOB I'Garapen= I1 + I2 + I3
Ecnu B Garapero coenuHeHbl N OJMHAKOBBIX MCTOYHUKOB, TO DJIC Gatapen €= ngya
COTIPOTHUBIICHUE TGarapen= N1

N

neE

3. Cuua Toka B Takoii nenu mo 3akony Oma Rtnr

[Ipu mapanienbHOM COEIMHEHUH COEAMHSIIOT MEXIy COOON BCe MOJIOKUTEIbHBIE U BCE
OTpHULATENIbHBIE MOJIOCH! ABYX UJIU N UCTOYHUKOB.

T.e., mpu mnapaieTbHOM COEIUHEHHMM, AaKKyMYJIATOPbl COEIUHSAIOT TaK, YTOObI
MOJIOKUTETIbHBIE KJIEMMbl BCEX AaKKyMYJISTOPOB OBUIM MMOAKIIOUEHBI K OJIHOM TOYKe
ANEeKTpUYeckoil cxeMbl ("Tumocy”), a OTpHIaTeNbHBIE KIEMMBI BCEX AaKKyMYISITOPOB OBLIH
TTOJIKJTIOYEHBI K APYrod TOUKe cXeMbl ("MHuHYCY").

[TapannensHO COEMUHSIOT TOJBKO MCTOYHUKM ¢ oauHakoBoil DJIC. IlomyuuBmiasica npu
MapajuieIbHOM COEIUHEHUHM aKKyMYJSITOpHas Oarapess MMeeT TO K€ HampsbKeHue, 4To U Y
OJIMHOYHOTO aKKyMYJISITOPa, 8 EMKOCTh TaKOM aKKyMYJISITOPHON OaTapen paBHa CyMME €MKOCTEH
BXOJIIIMX B HEE aKKyMYJSTOPOB. T.e. €ciau aKKyMyJATOPbl MMEIOT OJIMHAKOBbIE €MKOCTH, TO
€MKOCTh aKKyMYJIATOPHON OaTapen paBHa €MKOCTH OJHOTO aKKyMYJsTOpa, YMHOKEHHOM Ha
KOJIMYECTBO aKKyMYJISITOPOB B OaTapee.

+

1. 5JIC Garapen oaMHAKOBBIX MCTOYHUKOB paBHa DJIC OJHOrO UCTOUHMKA. £= £1= €2 = €3
2. ConpoTHBIIeHHE GaTaper MEHBIIIE, YEM CONPOTHBIIEHUE OJHOIO UCTOUHUKA Fearapen= r1/N3.
3

=R+r!’n

Cuna Toka B Takoi Lemnu no 3akony Oma

DneKTpuyuecKast JHeprus, HaKoIJIeHHasl B aKKyMYJISITOPHOI OaTapee paBHA CyMMe SHEpPIrHid
OTJENBHBIX AaKKyMYJSTOPOB (TPOM3BEICHHUIO B3HEPrUil OTAEIbHBIX AaKKYMYJISTOPOB, €CIIU
aKKyMYJIATOpbl OJIMHAKOBBIE), HE3aBUCHMMO OT TOTO, KaK COEIUHEHbl aKKyMYJSATOpHI -
NapajuIeIbHO WU MOCIIEI0BATENBHO.

BHyTpeHHee CONpPOTHBIEHHE AKKYMYJISATOPOB, M3TOTOBJIEHHBIX IO OJHOM TEXHOJIOTHUH,
OPUMEPHO O0OpaTHO MPOMOPIHOHAIBHO E€MKOCTH akkymyisaropa. Ilostomy T.k. mpu
napayieIbHOM COEIMHEHUH EMKOCTh AaKKyMyJIATOpHOW Oarapen paBHAa CyMMeE €MKOCTEH
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BXOJIIUX B HEE AaKKyMYyJITOPOB, T.€ YBEIMYMBACTCA, TO BHYTPEHHEE COIPOTHUBIICHUE
YMEHBUIAETCA.

IMopsanoxk BhHINOJTHEHUS PadOTHI:
1. HauepTure Tabmmiy:

Ne VcTounuk 1-i1 oTcuer 2-i1 oTcyer 2./1.C. ¢, BBHyTpeHnHee
TIBIT. KTPUYECKOM HPOTHBJICHH
0 a |PJICKTP ]Ee’é’l(')l B R1,OM |Cuia TokalRz2, OMm |Cuia Toka co é)o JICHHC,
HEPruu r, Om
Hep = 1, A l2, A ’

1 1 1 2

2. PaccmoTpuTe mKamy aMnepMeTpa U ONpeaeuTe IeHy OJHOTO JeTICHUSL.

3. CocTaBpTe DJJIEKTPHUUECKYIO II€lIb IO CXeMe, MH300pakeHHOW Ha pucynke 1.
[lepexnrouaTesb HOCTaBUTh B CPEHEE MOJIOKECHHUE.

— G-

i
|
Pucynox 1.

4. 3aMKHYTb LIETb, BB MEHbILEE CONPOTHBIIEHHE R1. 3anucars BeIMUUHy CHIIbI TOKA I1.
Pa3oMkHYTH 11€TIb.

5. 3aMKHYTb LIENb, BBEAA 0OJIbIIEE CONMPOTHBIIEHHE Ro. 3amnucars BeIMUUHY CHIIBI TOKA 17,
Pa3oMkHYTH 11€TIb.

6. Beruncnuts 3nauenue 3/[C u BHyTPEHHETO CONTPOTUBIICHUSI HICTOYHUKA DJICKTPUIECKOM
SHEPrUu.

. 2 R, +r
3axkod Oma JUIA TIOJTHOM IETTH IJI1 KaXKJI0TO Ciiy4das: (Rl + f‘) u ( 4 )
OTCIOI[a IIOJIy4YHUM (bOpMy.]'II)I JUIA BBIYUCIICHUS € U T:

E=
1-2 II—IQ.
s Iz&‘flgl
II_I2

7. PGSYHLTaTH BCECX I/ISMCpeHI/Iﬁ M BBEIYHCJIICHUH 3aUIINTE B Ta6J'II/II_Iy.

BeiBOA:

KoHTpoJsbHbIe BONPOCHI.

1. PaCKpOﬁTC (1)H3H‘-ICCKPII>1 CMBICJI HOHATUA <QJICKTPOABUXKYILAA CHUJIa MCTOYHHUKA
TOKa».

2. OHpeI[eJ'II/ITL COIIPOTUBJICHUEC BHCIIHCTO YYAaCTKa IECTIH, IMOJIb3YACh PE3yJIbTaTaMU
MOJIYYCHHBIX I/I3MepeHI/Iﬁ u 3akoHoM Oma JIJISI TIOJTHOM LS.

3. O6’BHCHI/ITL, nmoyemy BHYTPCHHCC COIIPOTUBJICHUC BO3pacTacT npu

MMoCJICAOBATCIIbHOM COCAUMHCHHUU AKKYMYIIATOPOB MW YMCHBINACTCA TMPHU MNapalJICJIbLHOM B
CpaBHCHHU C COIIPOTUBIICHUECM T'o OAHOTO aKKyMYJIATOPA.
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4. B kxakoMm ciydae BOJIBTMETP, BKIIIOUEHHBIM Ha 3aKUMBbI T'€HEpaTOpa, OKa3bIBacT
O/1C reneparopa U B KaKOM CJIydae HaIpsKEHUE HAa KOHIIaX BHELUIHETO yyacTKa enu? MoxHo iau
9TO HaIPSDKEHUE CUUTATh TAaKXKE U HAIPSDKEHUEM Ha KOHLIAX BHYTPEHHEIO yJacTKa Lenu?

JlaGopatopnas pa6ora Ne 11
Tema: UccienoBanne MArHUTHOTO MOJIsl MOCTOSIHHBIX MATHUTOB.

He.]'lb: HU3Y4YUTH BBaHMOHGﬁCTBHG IMOCTOAHHBIX MAIrHUTOB, paCCMOTPETD JIMHUHU MArHuTHOT'O I10JIA,
CO31aBa€MOT0 INOCTOSIHHBIMU MariuTaMu, HAYy4YUTbHCA 110 JIMHUAM MAarHuTHOI'O I1OJIA ONPCACIIATH
OJHOPOJHBIC U HCOAHOPOAHBIC MAIHUTHBIC ITOJIA.

O0opynoBaHme: JBa IMOJIOCOBBIX MarHHUTA, ITOIKOBOOOPA3HBI MarHNT, METAJUTMYECKHE OTTHIIKH,
JuCT Oymaru.

Buumanue! C MeTa/NIM4eCKUMH ONNWJIKAMHU pad0TaeM 0YeHb aKKYPaTHO, He IyeM Ha HHX,
HH B KOeM cJy4yae He kngaeM B cocena. Ilocsie padoTsl MoeM pyKH IPOTOYHOM BOJOI.

IHopsinok BBINOJTHEHUs PadOThI:

1. [Tonoxwute Ha cTON MpsiMOol MarHUT. CBepXy MOJIOKUTE JIUCT OyMaru. AKKYpPaTHO HacChIIbTe
Ha JTUCT OyMaru MeJKue KeJIe3HbIC ONMUIIKHA. 3apUCYHTE PACIIOI0KEHUE OMUJIOK.

2. Tomoxwute HA CTON AYrooOpa3Hbld MarHUT. CBEpXy IOJIOKHUTE JHCT OyMarun. AKKYPaTHO
HACBIbTE Ha JIUCT OyMaru MeJNKHE JKeJe3Hble OMMIKU. 3apucyidTe paclojOKEHUE OIUIIOK.
VYkaxuTe 001acTH OJTHOPOJAHOTO ¥ HEOJHOPOJHOTO MAarHUTHOTO TOJIEH.

3. [Tonoxxute HA CTON IBa MPSIMBIX MarHuTa B OJHY JMHUIO Ha paccTosiHuu 1,5-2 cm. CBepxy (Ha
MECTO COETUHEHHS] MarHUTOB) MOJIOKHUTE JINCT OyMaru. AKKYpaTHO HACHIIbTE Ha JIUCT Oymaru
MEJIKME JKEJIE3HbIC OMNWIIKU. 3apuCylTe pacnojioxkeHue onwiok. CraemaiTe BBIBOJ KAKUMH
MOJIFOCAMH MTOBEPHYTHI APYT K APYry MarHUThl (0OTHOMMEHHBIMU WJIM Pa3HOUMEHHBIMH).

4. TToBTOpUTE OMBIT 3 IEPEBEPHYB OJMH M3 MarHuToB Ha 180°.

BriBoa:

KoHTpoJibHBIE BONIPOCHI

1. Kakue B3auMoieficTBUSA Ha3bIBAIOTCA MArHUTHBIMH?

2. Kak opuenTupyrorcs B 0JHOPOAHOM MarHUTHOM TOJIE 3aMKHYTBIN KOHTYP C
TOKOM M MarHUTHas CTpeyKa?

3. Kak ompenensiercss MOaylb BEKTOpa MATHUTHOW MHIYKIIHN?

JlabopaTopHnas pa6ora Ne 12
Tema: U3yueHune 3aK0HOB IBHKEHHS TeJIa B X0/1e KOJIeOaHUI HA YIIPYTOM noJaBece.

Ieasn: ucciaenoBars KojJeOaHUS MPYKUHHOTO MAasTHHUKA, YCTAHOBUTHb 3aBHCHUMOCTH INEpPHOJA
Kosie0aHUI OT Macchl rpy3a U KodpduineHTa KECTKOCTH MPY>KUHBI.

OO0opynoBanme: mTaTUB ¢ MyQTOH M 3a)KMMOM, JUHAMOMETP C 3aKJIECHHOH MHIKalloi, Habop
rpy30B u3BecTHOU Macchl (1o 100 r), muHelka ¢ MUJUIMMETPOBBIMU JICICHUSIMHU.

KpaTtkue Teopernyeckue cBeIeHus
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CBo0OoaHbIe KoJIe0aHusA — 3TO KoJleOaHus, KOTOPbIe BOSHUKAIOT B CHCTEME I0/1 IeHCTBHEM
BHYTPEHHUX CHJI, TIOCJI€ TOTO, KaK CHUCTeMa Obljla BBIBEICHA M3 TMOJOXEHHUS YCTOWYHMBOTO
paBHOBeCHSI.

KonebarenpHoe [BMKCHHE XapakTEPU3YIOT aMIUIMTYAOH, TIEPHOAOM U YacTOTOU
KOJICOAHHI.

AMILTUTYAQ KoJiedaHMii - 5TO HauOoJblIee CMEIIeHHEe KOJICOMIOMErocs Tena OT
noJjioxenus paBoBecus. O6o3nauaercs A. Enqununa usmepenus - metp [ 1m].

Ilepnoa kojedaHmii - 5TO Bpems, 3a KOTOPOE TEJIO COBEPUIAET OJHO IOJHOE
konebanue. Obo3navaercs T. Enqunnma uamepenus - cekynaa [ Ic].
Yacrora KojJedaHMil - OTO 4MCIO KojeOaHUM, COBEpIIAEMBIX 3a EIUHUILY

Bpemenu. Ob6o3Havaercs v. Enuauna uamepenus - repr [1171)].
Teno, noiBenIeHHOE Ha MPYKUHE, HA3bIBAIOT MPY:KMHHBIM MASTHUKOM.

[Tepuon KoJ1e0aHMi IIPY>KMHHOT'O MasiTHUKA OIIPEAEIIACTCS
2m ”
T=—=2n )
@
bopmynoi 0 re M - Macca Tena, K - JKeCTKOCTb TPY>KUHBIL.

[Tepuon xonebaHuit MPY>KMHHOTO MasiTHUKA 3aBUCHT:
1) ot maccel Tena. [lepros kosiebaHuii MPYKUHHOTO MAasTHUKA MPOTIOPIHOHATICH KOPHIO

T ~+f
KBaJIpaTHOMY U3 Macchl Tela m
2) oT KECTKOCTH npyxussl. [lepron konebanuit MPY>KMHHOTO MasiTHUKA

P

\/E .

00paTHOMPOIMOPIMOHANIEH KOPHIO KBaJIPATHOMY M3 )KECTKOCTH MPYKUHbI

IMopsinok BbINOJHEHHUS PA0OTHI:
1. Paccuuratrh nepuoj KojiebaHHii MPY>KMHHOTO MasiTHUKA MpH pa3anuHbix rpy3ax 100 r, 200 T,

300 r u 3anucarh B TaOJIHUILY:

i
e 2mn 5 ”
—_—— n JE—
ay k
—
rrrrrrrrrrrTTTIITIIITT
No m, kr | [lepuox Yucno Bpewms ITepuon
pacuétHblii T, ¢ | koneGanuii N | konebanuii t, ¢ | SKCepUMEHTAJIBHBIN T, ¢
1 0,1 10
2 0,2 10
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2. 3akpenure NpyXKMHY B IITaTUBE U MOJBECHTE K HEW OJIUH I'PY3.
3. Wzmepste Bpems 10 xonebanuii.

Brraucnure nepuon konedanuit T=1/N
4. [ToBTOpUTE ONBIT, IOJIBECUB JBa IPy3a, TPU IPy3a.

BrIBOA: CpaBHUTB PE3yabTaThl SKCIIEPUMEHTA C paCUETaMHU.

KoHnTpoJsbHbIe Bonpockl
1. YTo Ha3bpIBAIOT NEPUOIOM KOJI€OaHHUI MasiTHUKA?
2. Yto Ha3BIBAIOT YACTOTON KoJiebaHuit MasTHHKA? KakoBa euHIIIa 9acTOTHI KoJieOaHmii?
3. OT KakuX BETTMYMH M KaK 3aBUCHUT MEPUOJT KOJIeOaHUH MPY>KWHHOTO MasiTHUKA?

JlabopaTopnasi padora Nel3.
Tema: U3yuenne 1BUKeHHS] HUTSTHOTO MasiTHUKA

Hean: M3ydenne 3aBUCUMOCTH TTepHO/1a KOJICOAHUI HUTSIHOTO MasiTHUKA OT JIJTMHBI HUTH.

OO0opynoBaHme: ITaTUB TaOOPATOPHBIH C JIANKOM, IIAPUK HA HUTHU, CEKYHJIOMED, U3MEpPUTEIbHAS
JIEHTA.

Kparkue TeopeTnueckue cBeIeHHs

PaccmotrpuM komeGaHUsT HUTSHOTO MasiTHUKA, T.€. HEOOJBIIOro Tena (Hampumep, IIapukKa),
MOJIBEIICHHOTO HA HUTH, JUTMHA KOTOPOH 3HAYMTEIBHO MPEBBIMIACT pa3Mepbl caMoro Tena. Ecim
[IAPUK OTKJIOHUTH OT TOJIOXKEHUSI PAaBHOBECHSI M OTITYCTHUTh, TO OH Ha4HET Kosiebarbesi. CHadana
MasiTHUK JIBM)KETCS C HapacTalollel CKOPOCThI0 BHHU3. B TOJOXEHWHM paBHOBECHS CKOPOCTH
[IapuKa He paBHA HYJIO, U OH MO WHEPUUH JBWXKETCS BBepX. 110 JOCTMIKEHHHM HaWBBICIIECTO
MOJIOKEHHsI IIAPUK CHOBAa HAYWMHAET JBUTAThCS BHU3. JTO OyayT CBOOOJHBIC KOJIcOaHHS
MasITHUKA.

Teno, mojaBelIeHHOE Ha HEBECOMON HEPACTSDKUMOW HHUTH, HA3bIBAIOT MaTeMaTHYeCKHM
MAasSITHUKOM.

Hepmon KoJIeOaHui MaT€MaTH4YCCKOI'O MasiTHHUKa OIIPpCACIIACTCA

T=2m 2
bopmynoii: £ W,

rae I — IJIMHA IIoJBECa, a g — YCKOpeHI/Ie CBO60):[HOFO ImaacHusd.
HepI/IOI[ KOHC6aHHI>i MaAaTEMATHUYCCKOIoO MasjdTHHUKA 3aBUCUT.
1) OT OJIUHBI HUTH. HepI/IO)I KOHe6aHHﬁ MaATEMATHNUYCCKOI'O MasTHHKa HpOHOpI_[I/IOHaJ'IeH
T~A/1
KOpHIO KBaZ[paTHOMy N3 TJINHBI HUTHU . T.C., HaHpI/IMCp HpI/I YMCHBH_[CHI/II/I JJINMHBI HUTHU B
4 pa3a, HCpI/IO,Z[ YMCHLHlaCTCH B 2 pa3a, HpI/I YMCHBI_HCHI/II/I JJINHBI HUTU B 9 pa3, HepI/IOI[
yMeHL]_HaCTCﬂ B 3 pa:«:a.
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2) OT YCKOpEHHs CBOOOJHOTO MaJCHHUS TOH MECTHOCTH, TJIe MPOUCXOAAT KOJCOaHUS.
[lepron xonebaHMt MaTEMaTHYECKOTO MasiTHUKA 0OPAaTHONPOTIOPLIMOHAJTICH KOPHIO KBAIPATHOMY
1
;i
VI
U3 YCKOPEHUs! CBOOOTHOTO Ta/ICHHS :
B pabGore MBI wmccmemyeM  KoJieOaHMST — MareMaThyeckoro  masTHuka. U3

T=2m i

bopmysl g CJIeIyeT, YTO NEepHo]l KojeOaHuil U3MEHUTCS BIBOE MPH HW3MEHEHUU
JUTMHBI TTOJIBECA B YETHIPE pasa.

IMopsiaok BbINOJTHEHHS PAOOTHI:
1. PaccuuTaTh repuo| Kojaebanuii MareMaTudeckoro MastHuka rmpu jumaax 50 cM, 80 cm, 120 cm

Y 3amucaTh B TaOJIHUILY:

Ti=2n-VL1/g
To=2n- VL2/g
Ts=2nvL3/g
Ne L, cm | Ilepuon Yucno Bpems [Tepuon
pacuétHbiii T, c | kosebanuii N | konebanuiit, ¢ | SKCIEpUMEHTAIBHBIN T, C

1 50 10

2 80 10

3 120 10

3. OTKJIOHHUTH MAsITHUK, OT MOJIOKEHHUS PABHOBECHS Ha 5 - 8 CM M OTIYCTHUTh €T0, U3MEPUTH

BpeMst 10 mosHbIX KoJebaHuit 1 paccuutaTh nepuoa T=t/N.

4. HOBTOpI/ITB OIIBIT ITPpH ,Z[pyrI/IX JJINHaX MasTHHUKA, pe3yJILTaTLI 3aHCCTU B Ta6JII/II_[y.
Ti=ti/N  To=to/N Ts=tas/N

BuiBOa: CpaBHHUTL PE3YJIbTAThI SKCIICPUMCHTA C paC‘léTaMI/I.

KoHTpoJibHBIE BONIPOCHI
1. Ot kakuX BeIMYUH U KaK 3aBUCHUT NEPUO/1 KOIeOaHU MaTeMaTHYeCKOro MasiTHUKA?
2. Kakue xonebanus Ha3pIBarOT COOCTBEHHBIMU?

JlaGopaTopnasi paGora Ne 14
Tema: U3yuyenue Tpancpopmaropa.

Heasb: O3HakoMiIeHHE C  OPUHIMIIOM  JAEHCTBHS  ofgHO(a3zHOro  TpaHcdopmaropa.

OKCIepUMEHTAIbHOE  ONpeAelieHHe M HMCCIEeJOBaHME  XapaKTEepPUCTHK  OJHO(A3HOTO
TpaHcdopmaropa.
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O6opynoBanme. 1. Tpanchopmaropsl Ha BEPTHUKAIBHBIX MAHENISX C OJMHAKOBBIM M Pa3HBIM
KOJIM4ecTBOM 00MOTOK (10 1 mT.). 2. ICTOYHHUK 31eKTprUecKoil sHeprun Ha 4 B (BeImpsMuTess
B-24 M). 3.BoabT™MeTphl mepeMeHHoro Toka 1o 4 (2 mr.) u 120 B. 4. AMnepMeTpsl IepeMEHHOTO
Toka 10 2 1 6 A. 5. Kimtou. 6. CoequHuTEeNBHBIE POBOA.

KparTkue Teopernyeckue cBeieHUsA

B pagnoTexHuke, 3JEKTPOTEXHUKE, FIMEKTPOHUKE UCIIONB3YIOT TpaHnchopmaTop. BHemrHmit
BHJI U cxema (TIPOCTEHIIIero) MoKa3aHa Ha pucyHke 1.

OcHoBHBIE 2yIeMeHTHI Jir000or0o  Tpanchopmaropa:1. CepaedHuk (MarHUTOIPOBON);
HaOMpaeTcs U3 OTICNBbHBIX TOHKMX M30JIMPOBAHHBIX APYT OT Apyra MarHUTOMSTKOH cTanu. 2. J[Be
OOMOTKHM C pa3IMYHBIM YHUCIOM BHUTKOB: C HEOOJBIIUM KOJHMYECTBOM BUTKOB N1 TOJICTOMH
MIPOBOJIOKH U € OOJIBIIUM KOJIMYECTBOM BUTKOB N2 TOHKOH IPOBOJIOKH.

[lepemeHHbIE TOK OOMOTKM, COEIMHEHHOM C HMCTOYHMKOM OJIIEKTPUYECKOW BSHEPruu
(mepBuyHas 0OMOTKa), CO3AaET B CEpJIUHUKE TpaHCPOopMaTOpa NepeMeHHbI MarHUTHBIN MOTOK,
KOTOPBIA B KakI0M BUTKE 00MOTKH Bo30yxaaeT DJIC unnykuu e. [loatomy 3/1C nnaykuuu B
nepBuaHOi 00MoTKe E1 = N1e, Bo BropruHo#t ooMoTke E2 = Noe, a E1/ E2 = No/ N1

Ecnu nenps BropuyHOit 0OMOTKH Pa30MKHYTa, B IEPBUYHON 00MOTKe TeUET cinadblii Tok [0

— TOK XOJIOCTOTO X0/1a, He TIPEeBBIMAIMA 5% HOMUHATLHOTO. [lageHne HanpsKeHUsT Ay =IgR

B nepBuyHOif 00MOTKE € COMPOTHBIEHHEM R 0ueHb Mano U MpHIIOKEHHOE K ATOM 0OMOTKe

U; mumpe HemHoro 6onbiie Ei1 B stom ciywae Ui~ Ei1. HanpsbkeHune Ha KoHIAX BTOPUYHOM

oomotrkn Uz = Ez. CnemoBarensHo Ut Xosoctoro xoma tpanchopmaropa U/ Ui= N/ Ni

Otnomenne Na/ N1 = Kk — kosdpdunuent tpanchopmarmu. [Ipu K 1 tpanchopmarop
MOBBIIIACT HAaNpsDKeHue; mpu K

[Ipu 3aMbpIKaHUM LIETTH BTOPUYHON OOMOTKH MEPEMEHHBIN TOK 3TOW 0OMOTKH I2, coriacHo
3aKkoHy JleHna, co3maér B CepAEYHMKE MAarHUTHBIM MOTOK MPOTHBOIIOJIOKHOIO MAarHUTHOMY
MMOTOKY MEPBUYHOM OOMOTKHM HANpaBJIeHWs. MarHUTHBIN TTOTOK B CEpJCYHUKE OCaadseTcs. ITo
NpUBOIUT K ocnabimenuro E1 B mepBuuHOM 0OMOTKE W BO3pacTaHuio Toka B Hel a0 1. Tok
BO3PACTaET, IOKa MarHUTHBII MOTOK B CEPACUHUKE TpaHC(HOPMATOPA HE CTAHET IPEXKHUM.

OOMOTKM TIPOHM3BIBAIOTCSA C MOYTH OJMHAKOBHIM MarHUTHBIM TOTOKOM @ (@ = 1 N),
moatomy I1 N1= 12Nz, a I/ 11 = N1/ N2

& -
é_,_
<:v—«<§ >
N2 2._..4:> é:b Nl
< ‘—"% —y
b= g >
T = b
o

‘)

"
OMTCA

UL
i}
Kllf%p‘.‘\'
Lo
s

Pucynok 1

IHopsinok BeINOJIHEHHS PA0OTHI

CoCTaBUTH IEKTPUUECKYIO LIEIb 110 CXeMe, PUCYHOK 2.

[Tocne mpoBepKH 1IeTH MPeToAaBaTeNIeM 3aMKHYTh KJIH04; MPOHA0II0aTh pPabOTy 3IEKTPHUUECKOM
LIENHU U CIIENATh BBIBOI.
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CocTaBHTb IEKTPUUECKYIO IIETIb 110 CXEME, PUCYHOK 3

ITocne mpoBepKH LENH MPETo1aBaTeieM, 3aMKHYTh KITH04, IPOHA0II01aTh paboTy EKTPUIECKOH
Lenu

CHSATB MOKa3aHUS U3MEPUTENBHBIX TPHOOPOB U 3aHECTH B Tabmuiy 1

Onpenenutsb k03 HUIIUEHT TpaHCHOPMALIUU U CIETAThH BHIBOJ

3 (@A
preo: ¥ R i
—{ él} TN é;j;“’_ (_\j)
)\ s - = 2 S Sa—
4B . ll'*—vy é‘: o
© b — ] |
o ~ |—=9-
Pucynox 2
—¢—1 B 4.
e asseest 7 SR« i
© A o '—g %
£, G -
4B - '-.\‘ 1) hAat; 21
o) | i —
— C
i | —t5 ¢
Pucynox 3
Tab6anna 1
Homep Cuna Toka B 00MOTKax Hampsokenue Koaddumment
OTIbITa Ha xonmax oOmMoTok TpaHchopmaIuu
[Tepuunoii | BropuuHnoit [lepBrunoi Bropuunoii k
11 A > A U.B U.B

BroiBoa

KoHTposibH6BIE BONIPOCHI

Paccka3aTb 0 Ha3Ha4eHUH, YCTPONCTBE U MPUHILIMIIE JeicTBUs TpaHchopmarTopa.

C xakoif 11es1b}0 MarHUTOPOBO]T HAOMPAIOT U3 TOHKUX N30JIMPOBAHHbIX MJIACTUH
IEKTPOTEXHUYECKON CcTaNIn?

KakoB KIIJI coBpeMeHHBIX TpaHChOpMaTOPOB?

C xaxoif 1enpo A7 nepeaayn NEeKTPUUECKOW SHEPTUU HCHOJb3YIOT TpaHcopmarop? OTBeT
000CHOBaThH

Kro sBnsercsa uzobperatenem tpanchopmaTopoB? Kem BriepBbie Oblia pelieHa 3a/1aua nepeiaun
ANEKTPOIHEPTHH 0€3 OOIBIINX MOTEPH?

KakoBo Hanpspkenue JIDII Poccun?

UYro BBl 3HaeTe 0 equHOM sHeprocucteme B Poccun u sneprocucreme MUP?

JlaGopaTopnas paGora Ne 15
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Tema: I/I3Mepe1me MmoKasarTejd nNpeJIOMJIICHUA CTECKJIA.

IeJsb: M3y4nuTh 3aKOHBI IPEIOMIICHHS CBETA U ONPECIIUTh I0KA3aTeNb IPEIOMIICHUS CBETA.
OOopynoBaHMe:  CTEeKIsSHHAs  IUIACTMHA, JIMCT  MHWJUIMMETPOBOW  Oymaru, OynaBkw,
MWUIMMETPOBas JIMHEHKa, LMPKYyJdb, Ja3epHas YyKa3ka WJIM MCTOYHHUK CBETa M LIENb,
ITO3BOJIAIOIINE ITOJTYYUTh Y3KUA CBETOBOM IY4OK.

KparTkue Teopernyeckue cBeeHUs

I'eomerpuueckas onTHKa — pa3aesl ONTUKH, U3Y4alOIIUi 3aKOHBI PACIIPOCTPAHEHUS CBETA B
IIPO3PaYHbIX CPENAX HAa OCHOBE INPEJCTABICHUSA O HEM KaK O COBOKYIIHOCTH CBETOBBIX JIy4eH.
CBeToBOI1 JTy4y — 3TO JIMHUS, YKa3bIBaIoOLIasi, B KAKOM HAIPaBJICHUU CBET NEPEHOCUT SHEPTHUIO.

B cooTBeTcTBUM C ABYMSI cr1ocoOaMu Nepeiadu SHEPTUH OT UCTOUYHUKA K TPUEMHUKY B XV |
B. BO3HUKJIM JIB€ IPOTUBOpEYALUE APYT IpYTy TEOPUU CBETA: a) KOPIYCKYJIsIpHAs TEOPUS CBETa
Herotona; 6) BosHOBas Teopus cBeTa [ toiireHca.

C ycTaHOBJIEHHEM D3JIEKTPOMarHUTHOM mpuponsl cBeta B XIX B. U 0OHapyKeHHEM
KBaHTOBBIX CBOMCTB cBeTa B Hauaje XX B. M BOJIHOBas M KOPIYCKYJSpHas TEOPUMU CBETa
oJiepkaii nodeny. BoIsicHUIIOCH, UTO CBET UMEET ABOMCTBEHHYIO MPUPOTY. ACTPOHOMUYECKUM U
71a00paTOPHBIM METOIaMH U3MEpPEHa CKOPOCTh CBeTa B BakyyMme. [1o coBpeMeHHBIM BBIYMCIIEHUSIM

M

CKOpOCTH CcBeTa paBHa 299 792 458 m/c wiIM NpUGIKeHHO S X 10° ¢

CKopocTb pacnipocTpaHEHHsI CBETa B BEIIECTBE BCETa MEHBIIIE, YEM B BaKyyMe.

B ocHOBe reoMeTpHuYecKkol ONTHKM JIEKAaT 4YeThIPpE 3aKOHA: 3aKOH MPSMOJIMHENHOTO
pacnpoCTpaHeHus CBETa; 3aKOH HE3aBUCUMOCTH CBETOBBIX JIy4eii; 3aKOH OTPaKEHHsI CBETA; 3aKOH
npenomiienus ceera. C momouibio npuHUumna ['roiirenca MOKHO BBIBECTH U OOBSICHUTH 3aKOHBI
pacnpoCTpaHEHHUs CBETA.

[Inockas moBEpXHOCTh, 36pKATBHO OTpaKarolasi CBET, HA3bIBAETCS IJIOCKUM 3€PKaIOM.

CBolicTBa MJIOCKOTO 3€pKaJia:

n300paxkeHne npeaMeTra MHUMOE;

n300paxeHne CUMMETPUYHOE MPEIMETY OTHOCUTENBHO 3€pKaa;

pa3Mepsl n300pakeHus paBHbI pa3Mepam MpeaMeTa.

[Ipn nageHuun cBeTa Ha IUIOCKYHO T'PaHHUILy pa3jeia, 4acTh CBETOBOIO MOTOKA YAaCTUYHO
OTpa)KaeTcs, a 4acTh MPEJOMIISIETCS.

3akonbl npesnomiieHus: 1. Ilagarommii ayd, npeloMIIEHHBIM Jyd M HOpPMajib K TPaHHUIIC
paszzena IByX Cpell B TOUKE MaJCHUs JIyda JiexaT B 0JIHOH MmIockocTH. 2. OTHOLIEHHE CUHYCa yria
MaJeHUs 0 K CUHYCY Yrja MpeoMJIeHHs 3 — BeIMYMHA MOCTOSTHHAS Ul JAHHBIX CPEJl U paBHAs

OTHOCHUTEJILHOMY ITOKA3aTEeJII0 IIPEIOMIIEHUS BTOPOH CPEAbl OTHOCUTENIBHO IIEPBOMA:
sina o

= =n
sin f§ My

r1e N — OTHOCHUTENBHBIA IOKa3aTelb IMPEIOMICHUST BTOPOH Cpelbl OTHOCHUTEIHHO
MIEPBOIA; N1 U N2 - aOCOMIOTHBIE MMOKA3aTENH MPEIOMIICHHUS MIEPBON U BTOPOIA Cpejl.

AOCONIOTHBIM TIOKa3aTeNb TMPEJIOMIIEHUS cpeabl N — 5To (u3Mueckas BeIUYUHA,
HOKa3I>IBaI(éH_Ia${, BO CKOJIBKO pa3 CKOPOCTh CBETa C B BaKyyme OOJIbllIe, 4eM B Cpefie V!

nm=-
v

OTHOCHUTENBHBIN MOKAa3aTelb MMPCIOMIICHUS BTOpOﬁ Cpeabl OTHOCUTCIIBHO HepBOﬁ nz1 —
BCIIMYMHA, IIOKa3bIBarolas BO CKOJBKO CKOPOCTH Vi1 pacHpOCTPaHCHHA CBETA B HepBOﬁ cpeae
OoJIbIIE (MeHBH_Ie; paBHa) CKOPOCTH V2 pacnpOoCTpaHCHUA CBETA BO BTOpOﬁ:

A Uy

Mgy = =
- mny Uz

ITonnoe OTPAKCHUEC — 3TO SBJICHHUC OTPAXKCHUA CBCTA, MAAAOIICTO M3 OINTUYCCKU Ooiee
IUIOTHOM CpCAbl Ha I'paHUIy C OIITUYCCKHU MCHEC IJIOTHOM CpCI[OfI nox yrjiomMm naacHus, OOJIBIIIMM
HCEKOTOPOIr'o NpCACJIbHOTO YIJIa ao.
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[IpenenpHplii  Yyrojl TMOJHOTO OTPAXKEHHS 0po- YroJd IaJeHus Jy4ya, [OpU KOTOPOM
MPETOMIIEHHBIN JIy4Y CKOJIB3UT BJOJIb TPAHULIBI Pa3/iesia IBYX CPE.

Iopsaok BbINOIHEHUS PAdOTHI:

1. Yb6enutech B TOM, YTO MYYOK HCHBITHIBACT JBYKpaTHOE MperomiieHue. HampaBbre
CBETOBOM MyUYOK TaK, YTOOBI OH MajaJl Ha TpaHb IUIACTHHBI 1Mo yriioM. OOBenéM KapaHaauiom
KOHTYp CTEKJISTHHOM Iu1acTuHbl. Ha nepByro mapasuienbHyIO rpaHb IUIACTUHBI HAlPABUM Y3KUUH
CBETOBOM MyYOK IO HEKOTOPBIM YTJIOM K I'paHu. B1ois majaroiiero Ha miacTUHY U BBIIIEAIIETO
13 He€ CBETOBBIX MTyYKOB MOCTABUM TOUKH 1, 2, 3 u 4.

SN
.

2. TlpoBenéM BXOISIIHMA, BBIXOSAIIHNA H

MPETIOMIIEHHBIN JTy4yd W MEpHeHIUKYIsAp K rpaHuile pasaena IByX cpel. C MoMoIblo JTHHEHKH
u3mepbte otpesku AE u DC.

3. Brrauciure a6COHIOTHBIﬁ IoKasaTejib IPCIOMIICHUS CTCKIIA:

Nup=AE/DC
BBI‘II/ICJ'II/ITC NOrpeIIHOCTU H3MepeHHﬁ. I/IHCTPYMCHTaJ'H:»Hy}O HOI‘peH_IHOCTL U IIOTrpCIIHOCTD
OTC‘Ié’II‘a B35Tb, paBHbIMU 1 MM.

._ AAE | ADC
~ TAE DC
N = ENyy,

n=ng, + An

BoiumcneHo
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4. 3anuiuTe 3HAYCHHUE TOKa3aTeNs MPEJIOMIICHUS CTEeKJIa ¢ YYETOM MOTPEIIHOCTA U3MEPEHUM:

n=ng, + An.

BrniBoa:

KoHTpo/bHBIE BONPOCHI:
1. ®uszuueckuii cMbICT a0COTIOTHOTO MOKA3aTeNs MPETOMIICHUSI.
2. UYto0 Takoe SIBJICHUE TIOJTHOTO BHYTPEHHETO OTPKEHUS?
3. T'me ucnonb3yercs sIBIICHUE TIOJTHOTO BHYTPEHHETO OTPAKCHHUS?

JlaGopaTopHnasi pa6ora Ne 16
Tema: HabGsio1eHne JuHEYaTOr0 CieKTpa.

Heab: HAOMIOACHHUE CIUIONIHOTO CIIEKTPA U3IYYCHHS IJICEKTPUUECKOW JIaMITbI M JIMHEHYaThIX
CIIEKTPOB M3JIyYEHUS HOHU3UPOBAHHBIX I'a30B.

OOGopyaoBaHme: CIIEKTPOCKOI JBYXTPYOHBIN, MpUOOp JUIsl 3aKUTaHUS CIEKTPaJIbHBIX TPYOOK,
Ha0Op CMEKTPaJbHBIX TPYOOK, BRIMPSIMHUTENb WM aKKyMYJIsITOpHas Oatapes HanpspkeHuem 6 B,
JlaMI1a HaKaJIMBaHWS Ha MOJICTaBKe, JTIOMUHECIICHTHAS JIaMIla, KIF04, PEOCTaT, COCTUHUTEIbHBIC
MPOBOJIA, IITATUB, TAOJIUIIBI CO CHEKTPAMU M3TYYCHHUS Ta30B, HAXOMAIIUXCS B CIIEKTPATBHBIX
TpyOKax.

Kpartkue TeopeTrnueckue cBeeHUA

EnuncTBO MO M BeliecTBa, MPEACTABISIONNUX CO00M (POPMBI CyIIECTBOBAHUS MaTEpPHH,
CBA3aHO C MX B3auMozeiicTBueM. [Ipu3HaBas mnosne MarepuanbHbIM, MBI JI€JaM BBIBOJI, UTO I10JIE
BO3JICMCTBYET HA BEIIECTBO C ONpeieeHHON cuitoil. C Apyroil CTOPOHBI, €CJIM CBET MPEACTABISET
co00#l ANIEKTPOMArHUTHOE TM0JIe, TO, BCIOMHHUB JIIOOON HCTOYHMK CBETa, MOXKHO CHENaTh
YMO3aKJIIOYeHHE - HCTOYHUKOM TOJs sBigeTcs BemectBo. Ha 3tom ypoke mnompoOyem
pazo0paTbCsi C I[BETOM M CIEKTpaMH, WIUIIOCTPUPYIOMUMH crernududeckue  (Gopmbl
B3aMMOJICICTBHUS BEILIECTBA U IOJISL.

B moBcenHeBHO XKM3HU MBI BUAUM MHOrooopasue 1setroB. UToObl pa3o0paTbes C 3TUM,
HY)KHO oOparutbcs K ombiTaM M. HploToHa, KOTOPBI OJHUM K3 MEPBBIX MPOBEN OMBITHI IO
HCCIEA0BAHUIO 1IBETA. 3aHUMAsICh YCOBEPIICHCTBOBAHUEM JIMH3, €r0 3aMHTEpEcoBajia pagyxHas
MOJIOCKA MO KpasiM n300paxkenust. B 1666 romy moctaBieHHBIN UM OMBIT OKA3aJl, YTO COJTHEYHBIN
CBET, IPOXOJI Yepe3 NpU3My, JAeT Pa3HOLBETHYIO IOJIOCKY, KOTOPYIO OH Ha3Ball CHEeKTpoM. B
CIEKTPE COJHEYHOI'O0 CBETAa MOXHO PA3JIMUUTH CEMb OCHOBHBIX IIBETOB: KPACHBIH, OPaHKEBBI,
KEITBIH, 3eTICHBIN, T0JTy00i, cuHuil, puonerosslil. [Ipu 3TOM, COETMHUB ATOT CIIEKTP C TOMOIIBIO
coOuparoliel JIMH3bI, CHOBa oOpa3zyeTcst Oenblii cBeT. M. HpIOTOH nenaer BBIBOJ, YTO I[BET HE
SIBJIIETCS CBOMCTBOM TeJa, KaK 3TO CUMTAiIoCh paHee. OH JeaeT BaKHBIM BBIBOJI, YTO Haubolee
CIJIBHO TPEIOMJISIOTCS (DHOJETOBBIE JTy4YHM, MEHBIIE BCEX — KpacHble. DTy 3aBUCUMOCTH
MpEeJIOMIIEHHUS CBETa OT ero 1Beta HploTOH Ha3Bal AucnepcHeii.

[Tozmuee Tomac FOHT, ONMBITHBIM IMyTeM OOHAPYKUBAET, YTO CBET 00JIaZla€T BOJHOBBIMU
cBoiicTBaMH. W yCTaHOBHUJI, YTO Ka)XOMY LIBETY COOTBETCTBYET BOJHA ONPEAEIEHHOMN JIMHBI
CrnenoBaTenbHO, HAIIM 3pUTENIbHBIE OLIYIIEHUS LIBETa CBS3aHbl C pa3HbIM JIEUCTBUEM
AIIEKTPOMArHUTHBIX BOJH Ha CBETOYYBCTBHUTENbHBIE KIETKH (PELENTOphl CETYaTKH) TrIiasa.
Hamnpumep, HEKOTOpBIE )KMBOTHBIE HE PA3IMYAIOT L[BETA, a JPYTHe BOCIIPUHUMAIOT TOJIBKO OJIUH
LIBET.

[Ipu >ToM, B ueM (pu3HUECKUN CMBICT TOTO, YTO TpaBa 3elieHas, a Hebo romydoe? UToOb
OTBETUTH HAa ATOT BOIMPOC HY)KHO BCIIOMHHUTH OOIIYIO XapaKTEPUCTHKY IOJSI U BEIIECTBA Kak
SHEPrusl.

[Ipy B3auMOAEWCTBUM HSHEPrUsi MOKET TNOTJIOIIATHCS, W3JIydarbCs, OTpPaXaTbCsl U
npenomisATbes. Ecim nmpu B3auMoeiiCTBUM YacTUIL BELIECTBA C 3JIEKTPOMArHUTHBIM TOJIEM, TI0JI€
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OTJIa€T HHEPrUI0 BEILIECTBY, TO BOJIHA Morjomaercs. lIpoTuBOMonokHBINA Ipoluecc, Koria
BELIECTBO CO3JIAET PHEPIHIO M0JI — U3lTydeHue. Bo3MOKHbI B3aUMOAECHCTBUSI, KOT1a SHEPT U HE
U3MEHSIETCA, a MEHsIeTCs HalpaBieHue pacupocTpaHeHus. CienoBarenbHO, LBET SBISETCS
pEe3yJIbTaTOM B3aUMO/IEHCTBUS 1OJIS U BEILIECTBA.

[IpuBeneM npumepsl.

Ecnu Teno nosHOCTHIO MOTJIOLIAET BCIO SHEPTUIO CBETA, TO OHO Il HAC Oy/ET BBIIIISIIETh
yepHbIM. Koria moBepXHOCTh JJIs HAC BBITJIAIUT CUHEH (B OEJIOM CBETE), 3TO 03HAYAET, YTO MPHU
B3aMMOJICHCTBIM BCE DIIEKTPOMArHWTHBIE BOJIHBI OBUIM TOTJIOMIEHBI W TOJBKO BOJIHBI
COOTBETCTBYIOIIIME CUHEMY LIBETY OTpasuiuch. [Ipu aTom, eciu teno Genoe, 3T0 3HAUUT, YTO OHO
MIOJIHOCTBIO OTPA3UT SHEPTHUIO 3JIEKTPOMArHUTHBIX BOJIH BeexX JIuH BoJH. Hy n HakoHew, miuams
ra3o0BOM rOpPeIKU OKPAILLIEHO roJIyObIM IIBETOM: BEIIECTBO B MOMEHT F'OPEHUS U3JIy4aeT IHEPTHUI0
B JIMaria30HE 3TOrO LIBETA.

CBoiicTBa pa3HbIX BELIECTB O-Pa3HOMY B3aUMOAECHCTBOBATH C 3JIEKTPOMArHUTHBIM TOJIEM,
JAIOT TTOPOOHYI0 HHGOPMAITUIO O COCTABE M CTPYKTYpE BEIECTBA.

benplif cBeT co3maeT CIUIOMIHYKO KapTHHKY LIBETOB IUIABHO NEPEXOJSAIIMX OT OJHOTO K
npyromy. Takoil CIeKTp Ha3bIBAIOT CIUIOIIHBIM (HEPEPBIBHBIM):

400 HM — duroneToBbI
CuHniA

500 HM — Fony6oin
3enéHblii

600 HM — XeénTbin
OpaHxeBblin

700 HM — ﬁ KpacHbli

Ecan HUCIIApUTh YaCTUIy BCIICCTBA W HArpeTh €€, yTOOBI OHA cTaja CBCTUTHCA, TO CIICKTP
IOJIYYHUTCA KakK Ha60p OTACJIBHBIX Y3KHX ITOJIOCOK OIIPEACICHHOT'O LBECTA. HpI/I 9TOM Yy KaXJ10I0

BEIIECTBA CBOW HEMOBTOPUMBIN CIIEKTP:
+

PN

/ N
N |
o o /.
§

_4

2 &
QU
=
o
=c

| —
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Bogopoa

Fenvi

Il 4 3

Ecnu He HarpeBaTh YacTHIly BEIECTBA, TOTJ/A IMPH IPOITYCKAaHWU OEJIoro CBeTa, aToM
MTOTJIOTHUT XapaKTEPHBIC JIUIS HETO M3TyUeHUSI:

ChexkTpbl CBETOBOTO IMOTOKA, MO CBOGH CYTH, XapaKTEpUCTHKA, ITOKa3bIBAIOIIAS
WHTCHCUBHOCTD M JUTUHY BOJIHBI (4aCTOTY), U3 KOTOPOH ATOT MOTOK COCTOUT. CHEKTPHI y KaXKI0TO
aToMa HeTOBTOPUMBI. Mccremyst CrieKTp BeniecTBa OJHO3HAYHO MOYKHO OTIPE/ICIHTD €ro COCTaB.

Ecnmm mocMoTpeTh Ha pacmnpeiesieHne SHEPTu B CIIEKTPax H3JIy4eHHs] a0COIIOTHO YEPHOTO
Tena (TpU pasHBIX TeMmieparypax depHoro Teina u CoJHIIA 3aMETHO, YTO MAaKCHMyM
WHTCHCUBHOCTH COJTHEYHOTO H3IIyYCHHS TPUXOJMUTCS Ha BOJIHBI COOTBETCTBYIOIIME JKEITOMY
LIBETY).

7 70QO K
6 CnexkTp
n3nyveHus

OTHOCUTENbHOE 3HaYeHune
CBETOBOW 3HEprum
S

Makcumym

200 400 600 800 1000
ANVHa BONHbI, HM

He wmenee uHTepeceH Bompoc oOTKyda Oepercs cBeT. UTOOBI Teno CTano H3IydaTh
QJICKTPOMATrHUTHBIC BOJIHBI, OHU HOJI?KHBI O6J'Ia,ZLaTL ,Z[OCT&TOHHOfI 3Hepmeﬁ. Ota SHEprus,
MO3BOJIArOIIas BEIICCTBY U3J1yHaTh CBET MOXKET OBLITH MOJIYyUYCHA B PE3YJIbTATC PA3HBIX ITPOLECCOB.
Ecnu sta OHEprusg CBs3aHa TOJIBKO C 3Hepl"HefI TCIIJIOBOT'O (XaOTI/I‘{eCKOFO) ABWKCHHUSA aTOMOB U
MOJICKYJI BCIICCTBA, T.C. 3a CUCT BHYTpeHHeﬁ OHEpPIrur, TOrJAa Mbl UMECM J[ICJIO C TCIIJIOBBIM
HU3JTYy4YCHUCM. Ono XapaKTEpHO Jid JIF000r0 HarpeToro TeJia. I[axce Halllkn TEJIa ITOCTOSHHO
H3JTy4aroT TCIIOBYIO S3HCPIrurO, TOJIBKO OHA HC BUAHA, T.K. HAXOJAUTCA B oOmactu I/IH(bpaKpaCHLIX
BOJIH. HpI/I BBICOKHX TEMIICpATypax H3JIYUAKOTCSA KOPOTKHE SJICKTPOMAIHUTHBLIC BOJIHBI, IIPpU
HHU3KHUX MPCUMYUICCTBCHHO [IJIMHHBIC. Tenmosoe HU3JTYUYCHUC HMCCT CIUIOIIIHOM CIICKTp —
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COJICPKHUT DJICKTPOMArHUTHBIC BOJHBI BCEX JJIMH BOJIH OT HYJA 10 OCCKOHEYHOCTH. Jpyrumu
CJIOBaMHU CIIEKTP COJEPKUT OT pauo J0 FraMMa AUAIa30HOB, BKJIFOYAsl U IUAIIa30H BOJIH BUAUMOIO
CBeTA.

HMHTEeHCUBHOCTB CBETOBOI'O U3JIy4EHUSI HATPEBAEMOTO TeJla MEHSETC OT TeMIleparypsal. Tak
HarpeBasi KyCOK JKejle3a, Mbl MOXXEM HAarpeTb €ro HacTOJIBKO, YTO OH HAYMHAET CBETUTHCS
KpacHbIM 11BeTOM. [loBBIIIast TeMnepaTypy, Mbl MOKEM pacKalluTh ero 10 Oena. Takum oOpasom,
MHTEHCHUBHOCTh M3JIy4EHHsI BO3pAaCTaeT C YBEJIMYEHHEM TEMIIepaTypbl HarpeBa Tena U
YMEHBIIECHNUEM JUIMHBI BOJIHBL.

Wznydyenne 3BE31 m CoNHIIA MMEET CHEKTPAIBHBIA COCTaB, ONM3KHHA K CHEKTPAILHOMY
COCTaBy H3JIy4€HUs YEPHOro Tteja. YTo MO3BOJAET K HUM INPHUMEHSTh 3aKOHBI TEIUIOBOIO
U3JIy4yeHUsl YepHOoro Tesa. TakuM oOpa3oM, aCTPOHOMBI 110 LBETY 3BE€3]l MOT'YT OINpPEAEIUTh UX
TeMmieparypy. B dacTHOCTHM, BBIICHWIM, 4YTO TemmepaTypa HapyxHbIX cioeB CoiHua
npubausutensHo 6170 K.

IMopsiaok BbINOJIHEHUS PA0OTHI:

1. PaccMoTpuTe yCTpOMCTBO NBYXTpYyOHOTO criekTpoMeTpa. CIeKTPOCKOI IBYXTPYOHBINH COCTOUT
W3 OKYJISIpa, 3pUTEIBHOM TPYObl, 00BEKTHBOB, KOJJTUMATOPA, MIETH U MUKPOMETPUIECKOTO BUHTA.
[Ipu HaOnrOCHNH CIIEKTPOB IIETh HAMIPABJISIOT HA UICTOYHUK CBETA U C MTOMOIIBIO OOBEKTHBOB U
OKyJIsIpa TOOMBAIOTCS MOSIBJIICHHS YETKOTO M300pakeHusi. BparenneM BUHTa MEHSIOT BUIUMYIO

4acThb CIEKTpa.
_ LS

Konnumatop
ObbekTne

3putencHas Tpyba

\ ; 4 v

«— lWens

Oxynsp | 2 ‘

MukpomeTpuieckuii BUHT

MNpuama

2. CHCKTpOCKOH B IITATHUBEC YKPCIUISACTCA TaKUM 06p8_30M, YTOOBI IcJib €ro KoJuimmaropa ObL1a
PacCIIOJIOKCHA BEPTHKAJIBHO. Jlamria HakaIMBaHMS ITOCIIEAOBATEIBHO C peoCcTaToM MO AKII0YACTCA

Namna
Cnexkrockon

UcTouHmk
nepeMeHHoro Toka
12V

l Peocrar

Knioy
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K UICTOYHUKY TOKa.

3. 3aMKHMTE Llenb W BKIOYMTE Jamily. HaOmiogaiiTe CIIONIHOM CHEKTp M3IY4EeHUS HUTH NpU
MIOJIHOM Hakajie jJaMIibl. IlocTeneHHO yMeHblas Hakajl HUTH ¢ IOMOIIBIO peocTaTa, Habiroaire
ocnalieHne SIPKOCTH CIEKTPa U MOCTETIEHHOE MCUE3HOBEHUE CIIEKTPAJIbHBIX [IBETOB. 3aMEHUTE
JaMIy HakaJluBaHUS Ha JIIOMHUHECLIEHTHYIO U MOBTOPUTE ONbIT. CpaBHUTE Y€M OTIMYAIOTCS

CIICKTPBI ABYX JIAMII.

H

4. TlepeiinéM K pacCCMOTPEHHIO CTIEKTPOB Pa3IMYHBIX T'a30B.
BcraBbTe TpyOKY € HCClieAyeMbIM ra30M B JepKaTesb MprOopa Ui 3aKUTraHus CIEKTPaTbHBIX

TpyOOK U BKITIOUUTE TIPUOOP.

B

18 |
5 i

o
Boaopon ” B:(Kn" 'l ®
\ —
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BrniBona:
1. Kakue ciekTpbl HAOMIOAAI0TCS OT CBETA JIaMIThl HAKAIMBAHHS U TFOMUHECIICHTHOM JTaMIIbI?

2. Kakue CIICKTPbI Ha6HIO,Z[aIOTCH IIpU UCCJICAO0BAHNHU I'a30B B pr61<ax‘?
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KOHTpOJIbHLIe BOIIPOCHI:

1. Kakoit cnekTp npeacTasneH Ha pucyHke?

a0 50 610 -":(‘
|

2. B k@KoM arperaTHOM COCTORHUW HaxoauTCs
BelWecTso Ha usobpaxeHHoM cnekTpe?

400 450 500 550 600 700

- 5

CnexTpbl ucnyckannsa: 1 - Hatpus; 2 - Bogopona; 3 - renna
CnexTpbl nomowerus: 4 - Hatpua; 5 - Bogopoaa; 6 - renus

3. Conepxutes 1M B CMecH ra3oB (criektp4):
A) narpuii (cnexkrpl) B) Bogopos (criextp 2)
B) renwmii (cnektp 3)?

4. B kakoi cMecH ra3os (cnexTpel 2, 3, 4) CONEpRHTCA BOAOPOI
{cnexrp 1)?

M2
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3. HA PHCYHKE H30EPASKEHEI CTIEKTPEI H3ITYUEHHA BOIOPOIIA (1),
TEJIHA (2), HATPHA (4). KAKHE H3 3THX NIEMEHTOB COJIEPXKATCA B
CMECH BELIECTB? (3)

—

M

o8

[}

6. Ha pHcyHEe n300pakeHbl CISKTPR H3NYYSHHA Bogopoaa (1), renms
(2), narpua (3). KakHe 13 3THX J1eMEHTOB COIEPKATCA B CMECH
semects? (4)

[#%] =

[y}

I

7. Kakue BemecTBa JJAIOT CILIOMIHOW CIIEKTP?

8. Kakue BemiecTBa aroT TUHEHYATHIA CIIEKTP?

9. O0OBsicHUTE, TOYEMY OTINYAIOTCS JTUHEHYAThIC CIIEKTPhI PA3JIMYHBIX Ta30B

10. Tlouemy oTBepcTHE KOJUTMMATOpa CHEKTPOCKOMa HMeeT (Gopmy y3KOM mienu?
N3menuTcs mu BU HaOMI01a€MOT0 CIIEKTPa, €I OTBEPCTHE CAeNaTh B opMe TpeyroibHUKa?

[NEPEYEHb PEKOMEH/IYEMOU JINTEPATYPhI
OcHoBHas nuTepaTypa
1. /Imumpuesa B. ®@. ®uzuka miga npodeccuil W CIeNHaTbHOCTEH TEXHHYECKOTO
npoduiis: yueOHUK Jisi 00pa30BaTENbHBIX YUPEXKACHUM cpell. mpod. oOpa3zoBaHusi. M:
Axanemuss— 2022
2. JImumpuesa B. @. ®uzuka st npopeccuil U CHENUATbHOCTEH TEXHHUYECKOTO
npoduis. JlabopaTopHBIi MPAKTUKYM: yuel. TOCOOUS I YIPEKACHHUHN cpel. pod.
obOpazoBanus / B. @. [imutpuesa, A. B. Kopxyes, O. B. Myprazuna. — M., 2022.
JlomomHUTENbHAS TUTEPATYpA
3. KpaBuenko, H. 0. ®uswmka : y4eOHMK W TPAKTHKYM JUIS CPEIHETrO
npodeccuonanbHoro oopaszoBanus / H. 0. KpaBuenko. — Mocksa : M3mpaTenbcTBO
IOpaiit, 2023. — 300 c. — (IIpodeccuonanbaoe oopazoBanue). — ISBN 978-5-534-
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Nudopmainimonnsie pecypchl

4. DBC IPRbooks.

5. OBC IOpaiir
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URL:
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