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BBenenue

JlabopaTopHble U NnpakTUuecKue 3aHsaTus 1no yyeonon nucuuminne OO/1.06
®du3rka COCTABISIOT BAXHYIO YacThb TEOPETHYECKOM U MpodecCuoHAIbHON
MPAKTUYECKON MOATOTOBKA M HANpPaBJICHbl HA MOJATBEPKICHHE TEOPETUUYECKUX
MOJIOKEHUH U POPMUPOBAHUE TPAKTUYECKUX YMEHHUM U MMPAKTUYECKOIO OMBITA:

- c(hopMHUpPOBATH MPEACTABICHUE O POJIM U MecTe (PU3UKU B COBPEMEHHOMU
HAy4YHOM KapTUHE MHpPA; MOHUMATh (U3HYECKYI0 CYIIHOCTh HAOII0JaeMbIX BO
Bcenennoit sBnenuit, poiau ¢puszuku B GOpMHUpPOBAHUH Kpyro3opa U GpyHKIHMOHAIb-
HOM TpaMOTHOCTHU YEJIOBEKA JIUIS PEIICHHS MPAKTUICCKUX 3a7ad;

- WCIIOJH30BaTh Pa3IUYHBIC BHJIBI TIO3HABATEIBLHOW NEATEIBHOCTH IJIS pe-
meHusT PU3NYECKuX 3a/1ad, MPUMEHEHNE OCHOBHBIX METOJIOB MO3HaHUS (HAOIOe-
HUS, OMHCAHWS, U3MEPEHUS, DKCIEPUMEHTA) JII M3YYCHHS Pa3IMYHBIX CTOPOH
OKPYXKaIOIIEN JIEUCTBUTEIBLHOCTH,

- BJIQJIETh OCHOBHBIMH METOJIAMH HAY4YHOTO TMO3HAHMS, UCIOJIb3YEMBIMHU B
busuKe: HaOIIOCHUEM, OITUCAHUEM, U3MEPEHHEM, SKCIIEPUMEHTOM;

- WCIIOJIb30BaTh OCHOBHBIE MHTEJUICKTYaJIbHbIE OINEpalliy: MOCTAaHOBKU 3a-
na4u, GOpMyJIMPOBAHUS TUIIOTE3, aHATIN3a U CUHTE3a, CPaBHEHUsI, 0000IICHMS, CH-
CTEeMaTHU3allUM, BBISIBICHUS MPUYMHHO-CIECACTBEHHBIX CBSI3€H, MOUCKA aHAJIOTOB,
dbopMyIMpOBaHMS BBIBOJIOB JIJISl U3YYCHUS PA3IUUYHBIX CTOPOH (PU3UUECKUX O0OBEK-
TOB, SIBICHUHN U MIPOIIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAMMOCTh CTAIKMBATHCS
B ITpoQeCCHOHANIBHOM cepe.

- 00pabaTeIBaTh pe3ybTaThl U3MEPEHUN, 00OHAPYKUBATh 3aBUCUMOCTh MEXK-
1y GU3NYECKUMU BEIMYUHAMU, OOBSICHATH MOTYICHHBIC PE3yIbTaThl U Je1aTh BbI-
BOJIbBI;

- aHAJTM3UPOBATH U MIPEICTABIIATh HHPOPMAIIUIO B Pa3IMYHBIX BHIAX;

- TPUMEHSTH TOJIYYCHHBIC 3HAHUS ISl OOBSICHEHHS YCIIOBUU MPOTEKAHUS
bu3nueckux SBICHUM B mpupojne, mpodeccruoHanbHOl cdepe W I TPUHATHS
MPAKTUYECKUX PEIIEHUN B MOBCEIHEBHOW )KU3HU;

- copMHupOBaTh COOCTBEHHYIO TMO3WIIMIO IO OTHOIICHUIO K (PU3MUECKOi
uH(dOpMaIuK, MOTy4aeMO U3 Pa3HbIX HCTOYHUKOB;

- pemath PU3MUECKUE 3a0a4H,

- (M3UYECKU TPAaMOTHO BECTH ce0si B MpoeCcCHOHANIBHON JESITEIIbHOCTU U
OBITY MpU OOpaIleHUuu C MPUOOPAMH U YCTPONUCTBAMH,

JlabopaTopHbIC W TIPAKTUYECKHUE 3aHATHS OTHOCATCS K OCHOBHBIM BHJIaM
y4€OHBIX 3aHATHUH.

BeimontHeHHe  cTyaeHTaMu  1a0OpaTOpHBIX W MPaKTUYECKHX  padoT
HaIpaBJICHO:

— Ha  00o0lIeHHWe,  CcUCTeMaTU3alluilo,  YyIIIyOJeHHe,  3aKperieHue
MOJIYYCHHBIX TEOPETUUCCKUX 3HAHUN TT0 KOHKPETHBIM TeMaM JTUCITUTIIINH;

— (opMHUpOBaHUE YMEHUI MPUMEHSTh TIOJyUYCHHbBIC 3HAHUSI HA TPAKTHUKE;

— pealmn3auuro €IMHCTBA  HHTEUIEKTYaJIbHOM M IPAKTUYECKOHU
NEeATEITbHOCTH;

— pa3BUTHE WHTEIUIEKTYaIbHBIX yMEHUH (aHATUTUYECKHX,
MIPOCKTUPOBOYHBIX, KOHCTPYKTOPCKUX | JIP.) Y OYAyIINX CIEIUATHCTOB;



— BBIPaOOTKY MpHU PEIICHUH MTOCTABICHHBIX 3a]a4 TaKUX MpodeccrnoHanbHO
3HAQYMMBIX KAa4eCTB, KaK CaMOCTOSITEJIbHOCTb, OTBETCTBEHHOCTb, TOYHOCTb,
TBOpYECKasi MHULIMATUBA.

Benymeit aumakThueckodl 11eNbl0  J1a0OpaTOPHBIX 3aHATHH  SBISIETCS
HKCIEPUMEHTAIIBHOE MOATBEPKIACHUE U MPOBEPKA CYIIECTBEHHBIX TEOPETUUECKHUX
MOJIO’KEHUM (3aKOHOB, 3aBUCUMOCTEH ).

Benymeln auIakTA4EeCKOW LENbI0 MNPAKTUYECKUX 3aHSATUWA  SIBISETCS
dbopMUpOBaHHE TMPAKTUYECKHUX YMEHHUH — MPOPECCHOHANBHBIX (BBIMOIHATH
ONpe/ieNiCHHbIE JEWUCTBUA, OMNEpaluyd, HEOOXOAMMbIE B MOCIEAYIOIEM B
mpoecCHOHANBHON ~ ACSITENBHOCTH) WM YYeOHBIX (pemaTrh 3aJadud 10
MaTeMaThke, (QU3MKe, XUMHH, HHPOpMaTUKe © Jp.), HEOOXOAUMBIX B
nocJyeayronieil yaeOHou nesTeIbHOCTH.

CopepxanueM J1ad0opaTOPHBIX pabOT MO AUCUHUILIMHE /TPO(HECCUOHATEHOMY
MOJZYJIIO SIBJISIFOTCSL SKCIIEPUMEHTANIbHAsL MpOBEpKa (opMyJ, METOJIUK pacyera,
YCTAHOBIICHHE M  IOATBEPXKACHUE  3aKOHOMEPHOCTEH, O3HAKOMJICHHE C
METOJMKAMU TNPOBEJAECHUSI 3KCIEPUMEHTOB, YCTAaHOBJICHUE CBOMCTB BEIIECTB, MX
KaueCTBEHHBIX M KOJIMYECTBEHHBIX XapaKTEPUCTUK, HaOJIO/IEHUE pPa3BUTUS
ABJICHUM, NpPOLECCOB M Ap. B Xoxe BBINONHEHHS 3aJaHUA Yy CTYAEHTOB
bopMHpYIOTCA TPAKTUYECKHE YMEHHS M HaBBIKM OOpalIeHUs C Pa3IMYHbIMHU
npudbopamMu, YCTaHOBKaMH, JAaO0OpPAaTOPHBIM OOOpYAOBaHUEM, alNMapaTypomu,
KOTOpbIE ~ MOTYT  COCTaBJISITb  4YacThb  NPO(PECCHOHAIBHOW  MPAKTUYECKOU
MOJATOTOBKM, a TaKXK€ MCCIEIOBAaTEeIbCKHEe yMeHUs (HaOmoaaTh, CpaBHHUBATH,
aHAJIM3UpPOBaTh, YCTAHABIMBATH 3aBUCUMOCTH, JI€JaTh BBIBOJBI M 000OIIEHUS,
CaMOCTOATENIbHO BECTH UCCIIEI0BaHNE, OPOPMIISITH PE3YIILTATHI).

Conepxxannem NPaKTUYECKUX 3aHATUI o JUCLUTIIINHE
/mipopeccoHaIbBHOMY MOAYJIO SIBISIFOTCS pEIICHHWE pPa3HOro poja 3aaady, B TOM
yucie MpodeccHoHaNbHBIX (aHadu3 MPOU3BOJCTBEHHBIX CUTYyallUd, peIIeHne
CUTYallMOHHBIX TPOU3BOJCTBEHHBIX 3aJay, BBIINOJHEHHE MPO(HEeCCUOHATBHBIX
(GyHKIMIT B JI€JOBBIX HUIpax M T.1I.), BBIIOJHEHHE BBIUMCICHUN, pacyeToB,
yepTexed, pabora C  U3MEPUTEIbHBIMU  mpubopamu, 0O0OpPYIOBaHHUEM,
anmnapatrypoil, paboTa ¢ HOPMATUBHBIMU JOKYMEHTaMH, HWHCTPYKTUBHBIMU
MaTepruajlaMH, CIIPABOYHUKAMU, COCTABJIEHUE NPOCKTHOM, IJIAHOBOW M JPYyrou
TEXHUYECKOUN U CIIENUAJIbHON JOKYMEHTALMHU U APYTOE€.

ConepxaHue NPAKTUYECKUX, JIAOOPATOPHBIX 3aHATHH OXBAaTBHIBAIOT BECh
Kpyr npo(ecCHOHANbHBIX YMEHUH, Ha MOJATOTOBKY K KOTOPBIM OPHUEHTHpPOBAHA
JaHHasl JAMCIUIUIMHA/TPO(ECCUOHATBHBIM MOAYJb, KOTOpPhIE B JajlbHEHIIeM
3aKPEIUISIOTCS U COBEPILICHCTBYIOTCS B MPOLIECCE KYPCOBOTO IMPOEKTUPOBAHUSA,
MPAKTUKON 1O MPOGUITIO CIISUATEHOCTH M MPETUTIOMHOM TPaKTUKOM.

JlabopaTopHble 3aHATHS MPOBOASATCS B CHEUUAIBHO 000pPYAOBAaHHBIX
y4eOHbIX TabopaTopusx. [IpakTudyeckoe 3aHATHE TOKHO TMPOBOAUTHCS B yUSOHBIX
KaOMHEeTaX WIM CIeUUaIbHO OOOPYAOBAHHBIX MOMEIIEHUAX (TUIOIIAIKaX).
[IpoIOIKATENPHOCTh  3aHATUS — HE MEHee 2-X aKaJeMHUYECKHX YacoB.
HeoOxoaumMbpIMU CTPYKTYPHBIMU 3JIEMEHTAMU 3aHSITHSL, IOMUMO CaMOCTOATEIbHON
JEATEIIBHOCTH CTYACHTOB, SIBJISIOTCS HHCTPYKTAXK, IPOBOJAUMBIN MPENOAABATEIIEM,
a TaKXe OpraHu3alus 00CyKJIEHUSI UTOTOB BBITIOJIHEHUS paOOTHI.



Bce crynenTsl, cBsizaHHble ¢ paboToil B jaboparopuu, oOs3aHBI MPONTH
WHCTPYKTaX IO O€30MacCHOMY BBINOJHEHUIO PAa0OT, O Ye€M pACHHUCHIBAIOTCS B
KypHajie THCTPYKTaXKa Mo TEXHUKe 0€30MacHOCTH.

BoinonHenuto  1ab0paTOpHBIX M MPAKTHUECKUX pabdoT MpeaiecTBYET
IpoBepKa 3HAHUN CTYACHTOB, UX TEOPETHUUYECKOW TOTOBHOCTH K BBITTOJIHEHHIO
3aJlaHusl.

JlaGopaTopHble W MpakTUYECKHe pPaOOThl CTYIEHTHI BBIOJHIIOT IO/
PYKOBOACTBOM mpenonaBareis. [Ipu npoBeaeHnn 1abopaTOPHBIX U MPAKTUIECKUX
3aHATAN ydeOHas Tpynma MOXKET JEIUTbCA Ha TOJATPYNIbl YUCIEHHOCTHIO HE
MeHee 8 uenoBek. OObeM 3amaHuil Uid Ta0OpaTOPHBIX M MPAKTHUECKUX 3aHATUN
CIUIAaHUPOBAH C pPacyeToM, 4YTOOBI 3a OTBEIEHHOE BpEMsS OHHM MOTJHU OBITh
BBITIOJTHEHBI KAYECTBEHHO OOJIBIIMHCTBOM CTY/ICHTOB.

®opmbl opranuzanuu paboTel 00yJaIOIMUXCs Ha JJa0OpaTOPHBIX padoTax U
MPAKTUYECKUX 3aHATUSIX: (PpOHTaANIBHAS, TPYIIIOBAst U UHIMBUIyaIbHAS.

[Tpu pponTansHON (opMe OpraHu3alvy 3aHATUNH BCE CTYIEHTHI BBIIIOJIHS-
I0OT OJJHOBPEMEHHO OJIHy U Ty e pabotry. Ilpu rpynnoBoit ¢opme opranuzanuu
3aHATUN OJHA M Ta K€ paboTa BBINOJHAETCS OpuragamMu mo 2 - 5 4YeloBeK.
[Tpu uaaMBUAYanbsHON (OpME OpraHU3aIUU 3aHITHN KaXIblA CTYJICHT BBITIOJIHS-
€T UHIUBUAYaIbHOE 3aJJaHHeE.

OTuer no npakTUYecKoi U J1ab0paTopHOI padboTe MpencTaBiseTCs B Ievar-
HOM BHIE B (hopmare, MPeayCMOTPEHHOM IMIA0JIOHOM OTYETa MO MPaKTHYECKOH,
nabopatopHoil paboTe. 3amuTa oT4eTa MPOXOAUT B (hopMe TOKIIaa 00ydaroniero-
Cs1 IO BBIMIOJTHEHHOM paboTe M OTBETOB HA BOIIPOCHI MPEMO/IaBaATENs.

OueHKH 3a BBINOJIHEHHE Ja0OpaTOpPHBIX padOT M MPAKTUYECKUX 3aHATUN
MOTYT BBICTABIISATHCS MO MATUOATFHOW CHCTeMe WM B (hopMe 3a4eTa M yUUTHI-
BaThCS KaK MOKa3aTeNu TeKyIIeH yCreBaéMOCTH CTYICHTOB.

Kpurepuu oneHkn 1a00paTopHbIX, IPAKTHYECKHX PaldoOT.

Ouenka «5» CTaBUTCS, €CIIM yYalUNCS BBITIOJIHAET paboTy B MOJHOM 00b-
eMe ¢ COOJII0JIEHHEM HEOOXOIMMOM IMOCIIeI0BATEILHOCTH MPOBEACHHS OTBITOB U
U3MEPEHMI; CAaMOCTOSITENIBHO U PallMOHAILHO MOHTUPYET HEOOX0AUMOe 000pyI0-
BaHUE; BCE ONBITHI MPOBOJAUT B YCIOBUSIX U peXUMaxX, 00ECIEUNBAIOIINX MOTyYe-
HUE TPABWIBHBIX PE3YyJIbTATOB U BHIBOJOB; COOJIIOaeT TpeOOBaHUS TMpaBUI 0€3-
OIMAaCHOCTHU TPYJa; B OTUETE MPaBUIbHO U aKKYPAaTHO BBINIOJHSET BCE 3alHUCH, Tal-
JIMIIBI, PUCYHKH, YePTEXKH, TpadhUKH, BEIUMCICHHS;, TPABIIIBHO BBITIOJIHSACT aHAIN3
IIOIPELIHOCTEN.

Ouenka «4» CTaBUTCS, €CIM BBINOJHEHbl TPEOOBaHUS K OLIGHKE «5», HO
OBLIO JOMYIIIEHO JIBA - TP HEJ04eTa, He OoJiee 0JJHON HerpyOoil OMMOKU U OJTHO-
ro HeJo4uETa.

Ouenka «3» craBuTCA, ecii paboTa BBIMOJIHEHA HE TOJTHOCTHIO, HO 00beM
BBIMIOJTHEHHON YaCTH TaKOB, MO3BOJISIET MOJIYYUTh MPABUIbHBIC PE3YJIbTAThl U BbI-
BOJIBI: €CJIM B XOJI€ TMIPOBEICHUS OTbITa U U3MEPEHUN ObUIN JOMYIIEHBI OMINOKH.

Ouenka «2» craBUTCS, €clid paboTa BHINOJHEHA HE MOJHOCTHIO U 00beM
BBIMIOJTHEHHON 4acTu paOOThl HE MO3BOJISET CleNaTh MPAaBUIbHBIX BBIBOJOB: €CIU
OTIBITHI, U3MEPEHHUS, BEIUNCICHHUSI, HAOJIIOIEHUS TPOU3BOIMINCH HEMTPABUIIBLHO.



JlabopaTopHasi padora Ne 1
IIo Teme: «Onpenenenune KOIPPUUUEHTA TPEHHUS CKOJIbKECHUD)

1. lean 3anaTus:
Ha ocHoBaHMM 3aK0HA COXpaHEHUS U TIPEBPAIEHUS SHEPTUH IKCIIEPUMEH-
TaJIbHO ONIPEACIUTh KOADPUIIUMESHT TPEHUS CKOTbKEHUS.

2. [lepeveHb HCIOIb3YeMOr0 000PYAOBAHMS:
2.1 Tpubometp ¢ OpycKoMm;

2.2 nuHaMOMETp y4eOHBIH;

2.3 BECBbI TEXHHUUYECKHUE C PA3HOBECOM;

2.4 Habop Tpy30B IO MEXAHHUKE;

2.5 WITaHTeHLIUPKYJIb;

2.6 n3MepuTenpHas JIMHEWKA;

2.7 npounast HUTH 20-30cM.

3. KpaTkue Teopernueckue CBeJIeHUA

KoaddurmeHnt TpeHus: CKOJIbKEHHUS MOXKHO ONPENETUTh MPUMEHSS] 3aKOH
COXPAaHEHHUs U NPEBPALLECHUS SHEPTUH, IPOBEAS CIEAYIOLINE JIOTUUECKUE PACCYK-
JICHUSI — €CJIU JUHAMOMETP BMECTE C JIMHEHKOU MprKaTh PYKOH K CTOIY, a OpyCOK
OTTSIHYTh, YTOOBI JUHAMOMETP MOKa3bIBAJI HEKOTOPYIO CHIIY F, TO MOTEHIIUATLHYIO
SHEPTUIO MPY>KUHBI MOKHO OINPEICIIUTh TPUMEHSSI YPAaBHECHHUE:

F-X
Ep =:17'=-—7£—— 1)

rae F — nmokazanue nuHaMoMeTpa; X — aedopmarius npy>KuHbl.

ITocne ocBoOOXIeHHST OPYCOK OyAeT NBUTAThCSA JO OCTAHOBKH, U MOTCHIIN-
aIbHAs SHEPIUs MPY>KUHBI UACT Ha COBEPIICHHE PAaOOTHI MPOTHB CHIIBI TPEHUS Ha

nytu S. Beuuuna s1oit pa6oTs! onpenensiercs ypasuennem: 4,, = KMgS (2)

Ha ocHOBaHuM 3aKkoHa COXpaHCHUA DHCPIUH, 3allMIICM:
AE =A AE =11
p mp p

F-X F-X
wm T kmgs / >k = 2mgS (3) — ypaBHeHue

JUTS SKCIIEPUMEHTAIIBHOTO ONpeiesieHns Ko dumeHTa TpeHus..
Cuity ynpyrocTu npyXuHbl U3MEPSIIOT AMHAMOMETPOM, Je(hOpMaLinio MPYKUHBI
«X» - IITAaHTeHIIUPKYJIEM, IepeMeleHre Opycka S — TnHelKkoil, Maccy Opycka m —

M

M
3gemmsannem, 9 = 98— ~10—_ yCKOpEHUE CBOOOIHOTO MaJICHUs!, BEIMYUHA

¢, ¢,
MMOCTOSIHHAS.



[Tpumeuanue: [Ipu usmepeHusx ucnoiab3oBath cucremy «CH».
4. IlopsiioK BBINOJHEHUS PA0OTHI U COJAEPKAHUE OTUETA.

|. OnpenenuTs 1eHy AeIeHUS U3MEPUTEIBHBIX TPHUOOPOB:

. AF
1.1 {unamomerpa: C, = —

1

o AL
1.2 Jlunelku u TaHreHuupKyast: C, =—; C, = —
n2 n3

Am
1.3 Ilena nenenus pasHOBECOB: C, = >

I1. Cobuparo ycTaHOBKY 10 PUCYHKY:

I11. [TpumenuB ypaBHeHue (3), BBIYUCTUTH KOADOUIIMEHT TPEHUS CKOJIBKCHUS IS
2-3 U3MepeHuil (OIBITOB).
3.1 IlepBoe n3MepeHue:
a) OnpenenuTs Ha Becax Maccy Opycka mi= (Kr)
0) 3agarb cuity ynpyrocTt npyxusnsl F1=1H
B) MI3MepUTh MTaHTCHIMPKYJIEM PACTSHKCHUE Py KHHBI
X1= (M)
r) OTMETUTH MOJIOKEHUE OpYyCKa U OTIYCTUTh €T0
1) M3MepuTh THMHENKOHN paccTosiHue, TPOUEHHOE OPYCKOM:
S1= (M)
e) Onpenenutsh 1-e 3HaueHne ko PuIeHTa TpeHus, MPUMEHUB
ypaBHenue (3)

3.2 Bropoe usmepenue (moMecTuTh B Opycok rpy3 B 100r.):
a) OnpenenuTs Ha BEcaXx Maccy Opycka ¢ Tpy3oM
My= (KT)



0) 3agath cuily ynpyrocta npy>kussi F,= 1H

B) 3MepuUTh MITAaHTCHIIMPKYJIEM PACTSHKEHHUE MPY>KUHbBI
X= (M)

r) OTMETUTD MOJIOKEHUE OPYyCKa U OTIYCTUTD €TO0

1) 3mMepuTh TMHEHKOM pacCcTOSIHUE, MPOHIEHHOE OPYCKOM:

So= (m)

e) OnpenenuTs 2-¢ 3HaueHHuEe KOAPPUIIMEHTA TPEHUS IPUMEHHB
ypaBHeHue (3)

_ Rexy
* 2m,gs,

3.3 Tperbe 3HaueHHE KOIPPHUIIMECHTA TPSHHUS BO3bMY M3 COOTBETCTBYIOIICH
TaOIUIIBI (JIEPEBO I10 JACPEBY):

k3 = km6 =
V. Onpenenuts cpegnee 3HaueHUE KOAPPUIIMEHTA TPEHUS:
ki +k, +ky
cp 3 -

V. HaiiTu nmorpentHocTu u3MepeHHii:

5.1. AGCOMIOTHYIO IS KQXKI0TO U3MEPECHHUSI

Aklzkcp-kl
Akzz kcp-kz
Ak3: kcp-k?,

5.2. Cpennee 3HaueHre aOCOTIOTHBIX MOTPEUTHOCTEN
_ Ak, + Ak, + Ak,

cp 3 -

5.3. OTHOCUTEINIbHYIO MOTPEIIHOCTh

Ak

Ak, Ak,
§=—2.100% = —=.100% =

moé cp

5.4 Pe3ynbTaThl BHIYUCICHUN U U3MEPEHUH 3aHECTH B TAOJIHITY

NN | F[M | M« | Su | X KH Kq,H AKH %

M M M




Pesynprarsanucarth B BUAE (K = K, + AK
VI. Cnenars BBIBOL:

5. KOHTPOJIbHBIH BONIPOCHI:

1. 3aBucut 11 KO3PPUIUEHT TPEHUSI CIOKEHHS OT U3MEHEHUS HArpy3KH Ha
OpYCOK M OT U3MEHEHUS CUJIbl YIIPYTOCTU PYKUHBI?

2. Kakue mpuOopbl U3 000py10BaHMS K JaHHOK paboTe ClIeIyeT 3aMEHHUTb,
YTOOBI MOJYYUTh APYTroe 3HaUeHHE KOAPPUIIUEHTA TPEHUS?

3. Kakoe mpeobpa3oBaHre dHEPTHH IPOUCXOUT MPHU BBIMOITHEHUN JAHHOM Jia-
O0opatopHOil paboThI?

4. Jloxa3aTh, 4TO CHJIa TPEHHS CKOJBKECHUS HE 3aBUCUT OT IUJIOMIAIN TPYIIUXCS
ITOBEPXHOCTEMN.

Jlureparypa
OcCHOBHBIC HCTOYHHUKH:
1. Imutpuea B.®. ®usuka nis npodeccuit U CrenuaibHOCTEH TEXHU-
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ITo Teme: «OnpeneneHue NOCTOSIHHOM NCHXPOMETPa»



1. Heanb 3anaTHSA:
Hay4uTh CTyA€HTOB MPAKTUYECKU OMPEALIISTH BIa)XHOCTh BO3/yXa.

2. IlepedyeHb MCIOJIB3YEeMOT0 000PY/IOBAHUSA:

DIlcuxpomerp;

2)11abopaTOpHBIA TEPMOMETP;

3)Kycouek BIaXHOW MapJiiy;

4)Tabnuila 3aBUCUMOCTH, JABJICHUS U TUIOTHOCTH HACHIIIAIOIINX BOJSIHBIX MMAPOB
OT TEMIIepaTyphl BO3AyXa.

3. KpaTtkue TeopeTnueckue cBeeHUsI.

ATMOc(hepHBII BO3AYX COMEPKUT HEKOTOPOE KOJIMYECTBO BOISHBIX MApPOB.
KonmdecTBo 3THX mapoB MOKET MEHITHCS KaK 10 aOCOIFOTHOU BEJTMYUHE, TaK U
M0 CTETICHH UX MPUOIUKEHUS K COCTOSIHUIO HacklmeHus. [1o 3Toii mpudrHe BBO-
JISIT TIOHATHUSL aOCOIOTHON M OTHOCUTEIHHOM BIIAYKHOCTH.

Abconromnasn 61a)xcHOCmMy - MAcca 800AH020 NApPA, HAXO0OAWE20Cs 8 0OHOM
Kybuueckom mempe 6030yxa, m.e. nJIOMHOCMb 8005IHO20 napa (p.,).

[Tpubnu>keHHO COCTOSTHUE BOASHOTO Mapa MOKHO OMUCATh YPAaBHEHUEM
Kianeitpona — MeHieneena:

m
V=—RT (1
PV =TRT (1)

rae, P, - mapimananbHOe JaBlIeHHE BOASHOTO Mapa Wik yIPYrocTh BOJASHOIO Mapa;
M - Macca BOJASTHOTO Tapa ;

M - macca 0JTHOTO MOJIS;

V - 00beM napa;

R - yHuBepcanbHas ra3oBas OCTOSIHHAS,

T - aGcontoTHas Temmeparypa.
RT

[Ipeobpazyem popmyny (1) =>P,= p— (2)
7

N3 hopmynbl BUAHO, 9TO TIIOTHOCTH BOJSHOTO Mapa MPONOPIMOHATbHA €T0
JTABJICHUIO.

Ecnu naBneHue BbIpakaTh B MM.PT.CT., & INIOTHOCTb B I/Ky0.M. , TO KO3(}-
(GUIMEHT MPOMOPIUOHATBHOCTH MEXKAY HUIMHU MaJlo OTJIMYAETCsI OT €AUHUIB . [1o-
TOMY a0COJIFOTHYIO BJIQKHOCTH YACTO BBIPAXKAIOT B MM.PT.CT. ¥ HA3BIBAIOT yIIPY-
rOCTh BOJISIHOTO mapa P,.

OmuocumenvHas 61a3CHOCHb - YUCTO, NOKA3bIEAIOUee CKOJILKO NPOYEeH-
moe cocmasusiem abcoNOMmHas 6IANCHOCHb OM 0ABIEHUSI BOOSIHbIX NAPOE, HACHI-
Waowux 6030YX NPU UMEIOWelicsl y He2o memMnepamyp.

(4) B="e 100%
Cy1iecTByeT MHOTO Me- P,
TOJIOB OIpeeNIeHUs BIaXHOCTU. CaMblil paCIIpOCTPAHEHHBIN U3 HUX - METO/I IICH-
xpomeTpa. CyIHOCTb €r0 COCTOUT B CIEAYIOLIEM:
JIBa 0IMHAKOBBIX TEPMOMETPA MTOMEIIAIOT psiAoM. Pe3epByap 0JIHOTO M3 HUX
00€pHYT TKaHBIO, KOHEIl KOTOPOW OMYIIEH B COCYyl ¢ BOaoW. BeieacTue kammi-



JSIPHOCTH BOJIa MOJHUMAETCA MO TKAHU U, UCMAPSISICh HA MOBEPXHOCTH IIApUKa
TepMOMETpa, oxJiaxaaeT ero. [lokazaHusi BIa)KHOCTH TEPMOMETpA MOHUKAIOTCS
[0 CPABHEHUIO C CYXHUM. DTO CHUKEHHE 3aBUCUT OT CKOPOCTHU HCHApEHUs BOBI,
KOTOpas B MEPBYIO o4epeib 00YCIOBICHA AEPUIIUTOM BIAKHOCTH B OKPYkKAIOIIEM
BO3JIyX€, & TAKXKE 3aBUCUT OT CKOPOCTH JBIXKEHHS BO3yXa OKOJIO TEPMOMETPOB,
TeMIIepaTypbl BOJbI U aTMOCc(epHOro naBieHus. Bece aTu hakTophbl yUYUTHIBAIOTCA
TaK Ha3bIBAEMOU TMCHUXOMETPUUECKOW (QOpMYINION, MOJB3YICh KOTOPOM, MOMKHO
ONPENENNUTh NapIUalIbHOE IAaBJICHUE MapOB B BO3AYXE, OKPYKAIOIIEM TEPMOMET-
PBIL, WK €ro a0COMIOTHYIO BIAXKHOCTb.
P.=Pu-A(t°%—t%)H  (3)

rae, Py - yIIPyrocTh HaCBILIEHHOTO T1apa Ipu Temmeparype t% «BraxHoro»
TEPMOMETPA.

t% - IMOKa3aHMA «BJIAKHOT0» TEPMOMETPA;

t% - moxa3aHUs «CyXOoro» TepMOMETPA.

A - omnpejieNieHHbIN U3 ONbITa KOA(PHUIIUEHT, 3aBUCSIIHNIA B OCHOBHOM OT
CKOPOCTH JBHKEHUS BO3/1yXa.

H - armocdepHoe naBnenue.

BinsiHue ciry4ailHbIX BO3IYIIHBIX TOTOKOB MPUBOJUT K TOMY, YTO MOCTOSIH-
Hasl MepecTaeT ObITh MOCTOSHHON BEeMWYUMHOW. UTOOBI 3aKpenuTh €€ YUCICHHOE
3HAUEHUE B MPOU3BOJICTBEHHBIX MPUOOPaAX CTaBAT MEpe]] MIapuKaMu TEPMOMETPOB
BEHTUJISITOPHI, CIIOCOOHBIE CO3/1aBaTh BO3AYLIHbIE MOTOKU, CKOPOCTh KOTOPBIX MO-
CTOSIHHA ¥ BO MHOT'O Pa3 MPEBBIIIAET CKOPOCTh CIyYalHbBIX BO3AYIIHBIX TOTOKOB.

3ananue:

Hawm npencrout, nosiabp3ysach TOUHBIM aCIUPAITMOHHBIM TICUXPOMETPOM,
ONpENEIUTh A0CONIOTHYIO M1 OTHOCUTEIBHYIO BIAXKHOCTh BO3/1yXa B IOMEILIEHHUU.
— ) (3)n ).
epaoyc

Cuutas nony4eHHOe 3Ha4eHHUs] a0COTIOTHON BIAXKHOCTU PEAIbHBIM U yUU-
ThIBast GOpMyJIbI (3), MOKHO HANUTH MOCTOSHHYIO IICUXPOMETPA, COOPAHHOTO U3
KyCOUYKa MapJid U TEPMOMETpPa, KOTOpbIe HAXOATCs Ha Bamewm crore.

ITo ¢popmyne (ITocrosHHas gaHHOrO IIcuxpomerpa A=10"3

4. IlopsAOK BHINOJHEHUS PA00OTHI U COAEP/KAHUSA OTYETA.

TpuGopsI t% t% H Ps. Pic. P, 1 B %
po.cT. po.cT. po.cT. po.cT. cpac.
AcrnupanoHHbBII 10
ICUXPOMETP 3 1
2pao.
M3rorosiaeHHBIH
TICUXPOMET]P

1. YBnaxxHuM MapJiro «BJIaXKHOTO»TEPMOMETPA ACTIMPALIMOHHOTO TICUXPOMETPA.
2. BKIIOYMM BEHTWIATOP, KOTOPBIA OyJIeT MpOKAauMBaTh BO3AYyX Y€pe3 Karuiu




npuOOpoOB U 000PYAOBATH MIAPUKH TEPMOMETPOB.

3. Cnenum 3a MOKa3aHUSIMU TEPMOMETPOB. B TOT MOMEHT, Korjja ypoBE€Hb PTYTH
«BJIAYKHOTO» TEPMOMETpA IIapUKa MOHMKATHCS, HAUMHAEM (PUKCUPOBATH TEMIIepa-
Typbl TepMOMeTpoB. [lomyueHHbIe JaHHbIE 3aHOCUM B MEPBYIO CTPOUKY TaOJIUIIBI.
4. Tlo 6apometpy onpeaeinsiem atMmochepHoe napienne «Hy.

5. IMonw3ysick TabnuIle 3aBUCUMOCTU JJABJICHUSI HACHIIAIONINX BOJSHBIX MTAPOB OT
TEMIIepaTyphl, 3alUChIBAEM B MEPBYIO CTPOUKY 3HAUYCHUS «Puc» U «Pup)» B MM
pO.cT..

6. Ionw3ysice Gopmynoii (3), Haiinem abCOMIOTHYIO BIAXXHOCTh BO3IyXE B IMOME-
meHnu «Pay».

7. IMonw3ysce hopmymoit (4), HaiileM OTHOCUTEIIBHYIO BJIIAKHOCThH Bo3myxe. Ilep-
Basl CTPOYKa TaOJIHUIIBI HAMH 3alOJTHEHA.

8. OmpenensieM TeMIlepaTypbl BO3IyXa B MOMEIIEHUH MPHU MTOMOIIH JabopaTopHO-
ro tepmomerpa. t° . 3annceiBaeM naHHBIE BO BTOPYIO CTPOKY TaOJIHIIBL.

9. ITokpbIBaeM BIAKHOM Mapiiel Tapuk J1abOpaTOPHOTO TEPMOMETPA.

10. B TOoT MOMEHT, KOTJ]a TeMIiepaTypa Tenephb YKe «BIAXKHOTO» TEPMOMETpa Tie-
pEeCTaHeT MOHMKATHCS, MOXKHO €€ 3HAHUS 3allucaTh BO BTOPYIO CTPOKY TaOJIHIIbI.
11. Tlonb3ysach TabnuIel 3aBUCUMOCTD JaBJICHUSI HACBIIIAIONIUX BOJSHBIX MapOB
OT TeMIeparypsbl, HOUAET «Pu.c» U «Pus» B MM PT. CT. 110 MIOKa3aHUAM JabopaTop-
HOT'O TEPMOMETpPA U 3aHECEM JBMXKEHHUS BO BTOPYIO CTPOKY TaOJIULIBI.

12. Tak kak aOcoJIOTHasi BIAXXHOCTh BO3JyXa HaMH HailieHa C IMOMOUIbIO aCIu-
PAHTCKOTO TEPMOMETPA, TO, MOJIB3YACH (HOPMYIIOi (3) MOKHO HAUTH TTOCTOSTHHYIO
A M3rOTOBJICHHOTO TIpuoOOpa.

13. Tlonw3ysick popmyroit (4) HaliileM OTHOCHUTENBbHYIO BJIAXXHOCTH BO BTOPYIO
CTPOKY TaOJIUIIBI.

14. IIpoBeanTe aHAIN3 MOJIYYEHHBIX PE3YyJIbTATOB

5. Conep:xaHnue oTyeTa.

1. HaumeHoBaHue u 11e71b padOTBHI.

2. Ilepeuenp UCNoIb3yeMOro 000py10BaHHUS.

3. Pacuetnas dhopmyna (3).

4. Pe3ynbTaThl U3BMEPEHUI, 3aHECEHHBIC B TAOIHILY.

5. PacdeT nocTosIHHOM A M3rOTOBJIEHHOTO ICUXPOMETPA.

6.BBIBOIBI O TPUYMHE BO3MOKHBIX Pa3JIMYHBIX 3HAYEHUN MIOCTOSHHOW IICUXPO-
MeTpa.

6. KonTpo/ibHbIE BONIPOCHI.

1. Yto Takoe HaChIILIEHHbIN nap?

2. Uto Takoe abCoJIIOTHAs BIIAXKHOCTh BO31yXa?

3. Uto Takoe OTHOCUTEIbHAS BIAXKHOCTh BO3ayXa?

4. KakoB mpuHIUI paOOTHI ICUXpOMETpa?

5. OTyero 3aBUCUT MOCTOSTHHAS TICUXpOMETpa?

6. Kakue meTonb! onpeesiennst BIaKHOCTh BaM erre n3BecTHBI?
7. UTo Ha3bIBAETCSI KPUTUUECKUM COCTOSTHUEM B BEILIECTBE?



Ta6J'II/ILIa 3aBUCUMOCTHU HACBIIIAIOIINX BOAAHBIX ITAPOB OT TEMIICPATYPhI

t,°C P, kIla p, 103 xkr/m® | t,°C P, xIla p, 107 xr/m®
-10 0,260 2,14 16 1,813 13,6
-5 0,401 3,24 17 1,933 145
-4 0,437 3,51 18 2,066 15,4
-3 0,476 3,81 19 2,199 16,3
-2 0,517 4,13 20 2,333 17,3
-1 0,563 4,47 21 2,493 18,3
0 0,613 4,80 22 2,639 19,4
1 0,653 5,20 23 2,813 20,6
2 0,706 5,60 24 2,986 21,8
3 0,760 6,00 25 3,173 23,0
4 0,813 6,40 26 3,359 24,4
5 0,880 6,80 27 3,559 25,8
6 0,933 7,30 28 3,786 27,2
7 1,000 7,80 29 3,999 28,7
8 1,066 8,30 30 4,239 30,3
9 1,146 8,80 40 7,371 51,2
10 1,226 9,40 50 12,33 83,0
11 1,306 10,0 60 19,92 130,0
12 1,399 10,7 80 47,33 293
13 1,492 114 100 101,3 598
14 1,599 12,1 120 198,5 1123
15 1,706 12,8 160 618,0 3259
200 1554 7763
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JlabopaTtopnasi paGora Ne 3

IIo Teme: «Onpenenenue KOI(PPUIUEHTA MOBEPXHOCTHOT0 HATIPSAKEHUSA BO-
AbD)

1. Heab 3anarus:
O3HaKOMJICHHE C OJTHUM M3 METO0B ompeiesieHus Kod(DPUImeHTa moBepXHOCTHO-
ro HATSKEHUS KUIKOCTH.

2. IlepevyeHb UCIOJIBL3YyeMOT0 00OPY/AOBAHHUS:

1. IlraTtus.

2. MepHnas 61opeTka ¢ KpaHoM

3. Yamreuka jyist cOopa KUIKOCTH.

4. Uccnenyemas sKUIKOCTb.

5. YeTpoicTBO ISl ONpeiesieHs BHYTPEHHETO JuaMeTpa TpyOKHu.

3. KpaTtkue TeopeTnueckue cBeJeHUsI.
(e conite sremoda

v ENE



Hccnenyemon )kuIKoCTH
MPEICTABIISIETCS BO3MOXK-
HOCTbh KaraTb U3 y3KOu
TPYOKHU C BHYTPECHHUM
nuamerpoM d. OTphIB Karl-
JIY TIPOUCXOJIUT B TOT MO-
MEHT, KOTJ1a BeC Karum m(Q
CTAaHOBUTCS OOJIBIIIEC CUITBI
MTOBEPXHOCTHOTO HATsIKE-
Hus Fy,, AeiicTByIOIICH B
CaMOM KPUTHYECKOM

Y4aCTKE IMOBEPXHOCTHU KaIUIM — €€ enku. Jlua-
meTp mieku dy, = 0,9d.

mg =F, .

F,.=0olL, :>0'=—”:>0=&
Iid Iid -0,9

LLM:HdLLt

Bec kamnu Mg MOXHO ONpENENHUThb, €CJIA 3HATh
00beM KUAKOCTH V BBITEKAIOUIMI U3 MEpPHOMN
oropetku 1 N — gucno kameiab. M — 00beM 0THOH
Kalid. YMHOXasi 3TO YHUCIO Ha IUIOTHOCTH P
KUJAKOCTH U YCKOPEHHE CUJIBI TSKECTU {, ompe-
aenuM mg.

Vpg (1)

Pabouyasa popmyina 0 =———=
(b PMY N -0,971d

4. HOpSII[OK BbBIIIOJIHCHUHA paﬁon H COACPKaHUA oTUYECTA.
l. I[aTB NMMCbMEHHBIN OTBET Ha Ka}i(ﬂblﬁ BOIIPOC TCOPHUHU.

tabmuia Ne 1.

NeNe |V, M |dMm |p,

Kr/Mm°

N C,HM | O A G EC,% | AHamu3
Cp.H/M | Cp. paboThI
H/M

2. OnpenenuTh TuaMeTp BHYTPEHHETO KaHama OIOpeTKH HE MEHEE TPEeX pas.

3. YkpenuTth OIOpEeTKy B IITaTUBE. 3aMOIHUTH €€ BOA0N. OTperynmpoBaTh CKO-
pPOCTh TIa/ICHUA Karelb (MHTepBa O/IHA CEKYH/1a)

4. Kornma ypoBeHb BOJIbI B OIOPETKE COBMAJET C OJHUM U3 JICTICHUN IIKAJIbI, HAYaTh
orcuer kamnenb (He meHee 100). 3akpbITh KpaH.

5. JlaHHbIE 3aHECTH B TaOJUILY.

6. I3MeHeHus mpojenaTs He MEHEE TPEX pas.
7. Ucnonp3ysi COOTBETCTBYIOLIME (POPMYJIbI, 3aOIHUTH Tadsuiry Ne 1.
8. Pe3ynbTarhl mokas3arh NpenojaBaTeio.

5. KoHTpoO/IbHBbIE BONIPOCHI.




1. Yto Ha3bIBaeTCA CBOOOHOM dHEPTUEN MOBEPXHOCTHOTO CIIOS KUIAKOCTH?

2. Yro Ha3biBaeTcsa KOA(P(HUIMEHTOM TOBEPXHOCTHOTO HATSYKEHUS?

3. Urto Ha3bIBaeTCA CUIION MIOBEPXHOCTHOI'O HATSKEHUS?

4. Ot yero 3aBUCUT KO3()(PULIMEHT NOBEPXHOCTHOTO HATSKEHUS?

5. Kakumu eauHunaMu uzMepsieTcst Ko3(pQUIMEHT NOBEPXHOCTHOTO HATSKEHUS?
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JlabopaTopHasi padora Ne 4
ITo Teme: «MccaenoBanme 3JIeKTPUUECKOTO OIS

1. lean 3aHaTHA:
O3HaKOMJIEHHE C TTPOCTEUIIINM METOJIOM 30HUPOBAHUS MOJICH.

2. llepevyeHb UCIOJIBL3YyeMOT0 000PY/A0BAHHUS:
1. UcTOYHHK TOCTOSHHOTO TOKA.

2. [Imockue 3neKTpoabl pa3InyHON POPMBI.

3. BoapTMeTp NOCTOSIHHOTO TOKA.

4. CoenuHuUTENbHBIC TPOBOAA.

5. Kapanpam-30H1.

3. KpaTkue TeopeTH4ecKue cBeICHUS.

Bokpyr 3apsna win 3apsKEHHOI'O Tejla BO3ZHUKACT JJIEKTPUYECKOE IIOJIE.
DnexTpuyeckoe noje — ocodas opma Marepuu, ABHKEHUE KOTOPOI MPOSBIIAETCS
B IIPOCTPAHCTBE B BUJIE DJIEKTPUUECKUX CHUII, T.€. CWJI, JEUCTBYIOLIUX HA DJIEKTPHU-
YECKHE 3apsibl U BbI3BIBAEMBIX JJICKTPUUYECKUMH 3apsaaMu. BennunHa 3THUX CHI
IIPSAMO IIPONOPLMOHAIBHA BEIMYMHAM 3apsAnoB. I[IpocTpaHCTBO, OKpyXkarolee
ANEKTPUYECKUI 3apsll, SBIAETCS, TAKUM 00pa3oM, 00JACTbIO MPOSIBICHUS AJICK-
TPUYECKUX CHJL, T.€. BOKPYT 3apsa CyLIECTBYET CUIIOBOE TIOJIE.

DIIEKTPUYECKOE TIOJIE XaPAKTEPUIYETCS B KAXKIAOW TOUYKE IBYMsI XapaKTEPHU-
CTUKaMU: CWJIOBOW- BEKTOPOM HANPsLKEHHOCTH E M dHEpreTnyecKou- BEIMYMHON
MIOTEHLIHAIIA .

Hanpsxk€HHOCTBIO TaHHOW TOYM MOJIsi Ha3bIBAE€TCA BEKTOpHas (pu3HuecKas
BEJIMYMHA, YHCIIEHHO paBHas cwie F, ¢ KoTopol mose AeCTBYyeT Ha €IUHUYHBIN

. — F
3apsia (, TOMEIICHHBIN B TaHHYO TouKy moys E =— (1).

q

dopmyny (1) MoxkHO 3amucaTh uHaue F =Eg. 31eck E BeIcTymaer B posu
Koa(duIeHTa NponopIUOHAIIBHOCTH, KOTOPO He 3aBUCUT OT MPUCYTCTBUS WA
OTCYTCTBUS 3apsija «J» B JaHHOW Touke moiss. OH onpenensercss ApYyruMu 3apsi-
JlaMH CO3JIAIOIIUMU T10JI€ B TAHHOW TOYKE.

CuIi0BOM JTMHUEHN 3JIEKTPUYECKOTO TOJISI Ha3bIBACTCS JIMHUS, KacaTelIbHbIE B
KaXJ0M TOYKE KOTOPOU OMPENEIISIOT HAIPABIECHUE BEKTOPA HAIPSIKEHHOCTEN CO-
OTBETCTBYIOIIUX TOYEK DJICKTPUUECKOTO oIsl. YHCIIO )K€ CUIIOBBIX JIMHUN, ITPOXO-
JAIIMX YEPE3 €AUHUILY IO, HOPMAIBbHOW K 3TUM JIMHUSM, ONPEIEIISIET BEIU-
YUHY BEKTOpAa HAMPSHKEHHOCTH 3JIEKTPUYECKOTO MOJISI B LIEHTPE ATOW IUIOLIAIH.
JluHUM HATIPSHYKEHHOCTHU DJIEKTPUYECKOTO TOJISI HE 3aMBIKAIOTCS caMU Ha ce0sl: OHU
BBIXOJAT U3 MOJOKUTEIBHOTO 3apsiia U BXOAST B OTPULIATEIbHBIN.

[ToTeHnMaIOM AaHHOW TOYKHU MOJISI HA3bIBAIOT (PU3UUYECKYIO BEJIMYUHY, YHUC-
JICHHO PaBHYIO OTHOIICHHUIO MOTeHIManbHOM sHeprun W B3auMOIEHCTBUS BCEX
3apsIKECHHBIX TEJ — UCTOYHUKOB TOJIS C 3apsiioM (], IOMEMIEHHBIX B JAHHYIO TOUKY



w
TI0JIsI, K BEJIMUMHE ATOTO 3apsaa ¢ = — (2).
q

®opmyity (2) MOKHO 3amucaTh HHAYE W =@ - (. 3JECh « ¢ » BBICTYIAET B PO-
71 K03 PUIEHTa POTOPIIMOHAIBHOCTH, KOTOPOI HE 3aBUCHUT OT 3apsaja «g», Ko-
TOPOM MOXKHO OBITh B JAaHHOW TOUKe MOJsi. OH 3aBUCHUT OT JPYTUX 3apsioB CO3/a-
FOIIMX I10JIE€ B JAHHOU TOYKE.

[ToTeHIMaI U HAPSKEHHOCTh TAHHOW TOYKH TOJISI CBSI3aHA COOTHOUIEHUEM
E = AA—(/), T.€. HalPsHKEHHOCTh TOJISI YUCJIEHHO PaBHA U3MEPEHUIO MOTEHUIMANA Ag

X
Ha €JIMHUILY CHJIOBOM JIMHUU U HaIpaBjeHa B CTOPOHY YObIBaHMs MOTeHIMAana. Be-
JUYMHA, YKa3bIBalolash ObICTPOTY M3MEHEHMS MOTEHLMAaNa MpU MEepeMElICHUU B
HaIlpaBJICHUH, NIEPIICHIUKYJIPHOM K MOBEPXHOCTH YPOBHS NMOTEHIMAJA, HA3bIBa-
eTcsl rpaJiueHTOM IOoTeHInana E = —qrade .

['eomeTprueckoe MECTO TOUEK IIEKTPUUECKOTO MOJISI, TOTEHIMAIBI KOTOPBIX
OJIMHAKOBBI, HA3bIBAETCS DKBUITOTEHIHAIBHONW IMOBEPXHOCTHIO WM IOBEPXHOCTHIO
PABHOT'O OTEHIMAIA.

BekTop HanpspkKeHHOCTH JTAaHHOW TOYKHM MOJIE HOPMajleH K SKBUIOTEHIIH-
aIbHOM OBEPXHOCTH, IIPOBENCHHON Y€peE3 3TY TOUKY.

Ha pucynke rpaduuecku n300paxeHbl 3JICKTPUUYECKUE MO, CO3/JIaHHbBIC
MCTOYHUKAMU PA3TUYHON (OPMBI U 3HAKA.
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Puc. 2.11. DnexTpudueckoe 1moie paBHOMEPHO Puc. 3.5. DnekTpuyueckoe moje 0KoJIo ABYX cepude-

3apsDKEHHOTO ucKa. CIIIOMHBIMY KPUBBIMH I10- CKHUX NPOBOJHNKOB, U3 KOTOPBIX OJUH UMEET 3apal,
Ka3aHbl CWJIOBbIE TUHUM 110JI. [IyHKTUPHBIM paBHBIN +1, a gpyroi — paBHbIN HyJt0. [IyHKTHpHBIE
KPHUBBIMHU M300paKE€HBI IEPECCUCHNS IOBEPXHO- KPHBBIE SIBIISIOTCS TIEPECCUCHUAME SKBUITOTCHIINATBHBIX
CTEH MOCTOSIHHOTO OTEHIMAJIA € IUIOCKOCThIO MIOBEPXHOCTEH C IJIOCKOCThIO pUCYHKa, HyneBoil moTeH-
pHCYHKA. 1] HAXOJHUTCSI B OECKOHEYHOCTH.

Puc. 3.16. CuiioBble TUHUH U DKBUIIOTEHIIHAILHBIE
MTOBEPXHOCTH IS IBYX OCCKOHEYHO JTMHHBIX
MPOBOIAIIUX OJIOC.

B nanHoit paboTe 31eKTpruyecKoe Moje CO3/4aeTcs CASAYIOUMM 00pa3oM: Ha
JUCT PaBHOMEPHO YBJIAKHEHHOM Oymaru ykJaJbIBalOTCS JABa JIEKTPOJA pa3iiny-
HOW (pOpMBI, COEAMHEHHBIE O UCTOYHUKOM IOCTOSIHHOTO TOKa Bo3HukIiee B jucte
AIIEKTPUIECKOE TOJI€ UCCIEAYETCs C MOMOIIBI0 30H1a-KapaHalia, CBI3aHHOTO Ye-
pe3 BOJIBTMETP O OJHHMM M3 DJIEKTPOJOB. [[pyras kiemma BOJIbTMETpa MPUCOSTH-
HSIETCSl KO BTOPOMY 3JieKTpoay. Ecnu mpmkats ocTpue KapaHjaamia K Kakon-1m0o
TOYKE JICTA, TO BOJBTMETP MOKAXET Pa3HOCTh MOTEHIMATIOB MEXIY MOBEPXHO-
CTBIO ATOTO DJIEKTPOJIa U MMOBEPXHOCTHIO B KOTOPOM HAXOAMTCS JaHHAs Touka. Ec-
J¥ TIOTEHITMA JIEKTPOJia MIPUHSITH 32 HYJIEBOM, TO BOJIBTMETP MOKAXKET MOTEHITH-
aJl TOYKU OTHOCUTEJIBHO 3TOTO 3JIEKTPO/IA.

4.Ilopsanok nposeaeHust padoThbI.

|. Ha BnakHbI# 1uCcT Oymaru, He AeGOpMUPYS €T0, MOJIOKUTh SJICKTPOJIbI Ha pac-
crostauu 10-15 cm.apyr ot apyra.

2.01cTynuB OT JIEKTpoAa Ha 2-3 CM., KacaroTcsl OCTpUEM KapaHjaiia Oymard. 3a-
MEUAIOT MOKa3aHUE BOJIBTMETPA U TEM CAMUM ONPEAEISAIOT IMTOTEHIIMA TOUKH, JIe-
JKallen Ha MepeceueHNH IKBUTIOTEHIIMAILHON MMOBEPXHOCTH C TJIOCKOCThIO OyMa-
TH.

3. HaitauTe HEe MeHee JIecsITH TOUeK, KOTOPbIe MPUHAIJIEkKAT K TaHHOW SKBUITOTEH-
IUATBHON MOBEPXHOCTU. COEAMHUTE MX TUIAaBHOM JIMJIUEH.

4.0TcTynuB OT NEPBOM AKBUIMIOTEHIIUAIBHON JTMHUM HA 2-3 CM., OTIPEICIIUTE TOY-
KM, KOTOpbIE IPUHAJIeKAT Apyroi Tuauu. BonbTMeTp OyeT moka3bIiBaTh Ipyroe
3HAYEHHE NOTEHIINANa, HO OJJMHAKOBOE JJISl JAHHOU TPYIIIbI TOYEK.



5.OKBUIOTEHIIMATBHBIMU JTUHUSIMU CIEYET 3aM0JHUTh BCE TPOCTPAHCTBO MEKY
AIEKTPOAAMU.

6.Hapucyiite TMHUN HATIPSYKEHHOCTH.

7. [IpoBeauTe OMBIT C IPYTUMU KOMOWHAIIUAMHU JIEKTPOJIC;

8. laiiTe XapaKTepUCTUKY ITUM MOJISIM.

9. [TomecTuTh Ha JIUCT BIAXHOW OyMaru MOHETY (MPOBOJAHMK B AJIEKTPUUYECKOM
M0JI€) ¥ CPABHUTE MOTEHIIUAN HECKOIBKUX TOUEK HA MOBEPXHOCTU MOHETHI. Clie-
JIAWTE BBIBOJI: ...

10. Onuiure nose, KOTOpbie U300pakeHsl Ha puc. 2.11; 3.5; 3.16.

Br1Bo1BI:

5. KoHTpo/bHbIE BONIPOCHI.
1. CpopmynupyiiTe NpUHLIKI CYNEPIO3UIUU MOJIEH.
2. MoryT 11 cuI0BbI€ JIMHUU NIEpeceKaThCs?
3. UeMy paBHa HapsKEHHOCTH I10JIS 3apSKEHHOTO 11apa Ha pa3jIMYHbIX pac-
CTOSIHUSIX OT €r0 LEHTpa?
Uem oTnmyaroTcs JUAIEKTPUKU OT MPOBOJIHUKOB?
UYTO MoKa3pIBatOT NOJISIPU3ALMS TUIIEKTPUKA?
Kak ausiieKTpuK BIMSET Ha XapakTep 3JIEKTPUYECKOE 1oJie?
Kaxkoe nosie Ha3pIBarOT MOTEHIUATBHBIM?
Yemy paBHa pa3HOCTh MOTEHIIMAIOB MEXAY ABYMS TOUKAMU 3apSKEHHOTO
MIPOBOAHUKA?

o ~No O h

Jlureparypa
OCHOBHBIC HCTOYHHUKH:
4. JImutpueBa B.®. ®uzuka s npodeccrii U crenuaabHOCTEN TEXHHU-

yeckoro npoduist: Yuebnuk mist CITIO - M.: Axanemust,2020.- 448c.

JlomoTHUTE IbHbIE HCTOYHUKH:

7. T'enpgenmrerin JI.O. Juk KO.M. ®usuka. Yueobnuk musg 11 ki — M.,
2005.

8. KacesnoB B.A. «®usuka» 10 u 11 xmace. YueOHuK 11 o6meoopa-
30BaTeNbHBIX YUeOHBIX 3aBefeHuil. - M. 2010.

4. KacesaoB B.A. ®usmka. 10 ki1., 11 xi1.: YaeOnuk 1y o01ieodpa3ona-
TeJNbHBIX YUeOHBIX 3aBefeHui. — M., 2005.



5. Iunckuii A.A., I'pakoBckuii ['.FO. YueOHUK 11 yupexaeHN HauaIbHO-
ro U cpeaHero npodeccuoHaibHOro oopazoanus «dusuka», M.,«Dopym-Uuabpa
M», 2018r.

6. 'magkoBa P.A., CoopHuk 3a1a4 1 Borpocos 1o ¢usuke, M., «Haykay,
2006r. ®duszuka. 3amauynuk. 10 — 11 xi.: [Tocobue s oOmeodpazoBar. Yueo.
3aBeaenuil. — 10-e uza., crepeorun. — M.: [poda, 2017. — 192 c.: uin. — (3a-
nagyHuku Jpodsr).

7. Knanos A.C., XKnanoB I''A. «®Pusuka sl CpeHUX CHEIUATBHBIX
yueOHbIX 3aBeaeHui», M «Hayka» 2016.

8. Kacarkuna M.JI. Peneturop mo ¢usuke 4. | u Il. Poctos-na-/lony
«@uzuka» 2017 T.



JlabopaTopHasi padora Ne 5

ITo Teme: «OnpenesieHne HIEKTPOEMKOCTH KOHAeHcaTopa. UcciienoBaHue
MPOIECCOB 3apsiia U pa3psijia KOHAEeHCATOPa»

1. lleab 3aHATHS:

YOeauThcss B TOM, 4TO MPOIECCHI 3apsaa U pa3psaa KOHJACHCATOpa MPOUCXOJIAT C
KOHEYHOW CKOpPOCThI0. (O3HAKOMHUTBCS C OJHUM W3 METOJIOB ONPEICICHUS
AIEKTPOEMKOCTH KOHJICHCATOPA.

2. [lepeyeHb HCOJIB3YEMOT0 000PY/I0BAHMS

1. UcTOYHMK nUTaHUS IOCTOSSHHOTO TOKA.

2. JIBOMHOM KJIOY.

3. Konzencarop.

4. MuxkpoaMIepmeTp ¢ MepeKovaTeeM NOJISIPHOCTH.
5. CekyHomep.

6. CoeTMHUTENBHBIC POBO/IA.

3. KpaTkue TeopeTnyeckue cBeJeHUsl.

N3BECTHO, UTO 3IEKTPOEMKOCTh YMCJIEHHO PABHO OTHOLIEHHUIO 3apsjaa Ha
OJIHOM W3 IUIACTUH KOHJEHCATOpa K Pa3HOCTH MOTEHUHUAIOB MEXKAY IUIACTUHAMHU,
KOTOpas 3aBUCUT OT 3TOTO 3apsa, T.€. AIEKTPOEMKOCTh BBICTYHAET B POJIA KO3(-
dbulreHTa CBSA3U MEXKY 3apsiilOM U pa3HOCTBIO MOTeHIIManoB. OHa XapaKTepu3yeT
CIIOCOOHOCTh KOHAEHCATOpa K HAKOIUICHUIO 3apsA0B U SHEPTHH B MOJIE ITUX 3apsi-
JIOB.

['oBOPAT, YTO KOHAEHCATOPHI HAXOIATCS MOJ BO3JCUCTBUEM BHEIIHETO
HanpspkeHus. [Ipy u3MeHeHun BeJMYMHBI U MOJSPHOCTH BHEUIHETO HAIpPSKEHUS
M3MEHSETCS 3aps/l Ha IJIaCTUHAX KOHAEHCATOPA, YTO IIPUBOJUT K U3MEHEHUIO pas-
HOCTH ITOTEHIMAJIOB MEX]y IUIAaCTUHAMU KOHJeHcaropa. M3meHenue 3apsna Ha
KOHJIEHCATOPE COMPOBOMKIACTCS CMEIIEHUEM DJIEKTPUUYECKUX 3apsAI0B C OHOM 00-
KJIQJKA Ha JPYTYIO 4epe3 COCAUHUTEIIbHBIE TPOBOAA U UCTOYHUK DJIIEKTPUYECKOU
sHepruu. ['0BOpAT, UTO B LIENHU CYLIECTBYET JJICKTPUUECKUM TOK.
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PaccmoTpuM nporecchl Ha y4acTKe LI€NH, KOTOPbI COCTOUT M3 MOCIIEN0Ba-
TENbHO BKJIFOYEHHBIX KOHJEHCATOpa, aMmrepMmeTpa U pesucropa. Konaencarop He
3apsbkeH. [Ipu 3amMblkaHUM TBOMHOTO KJII0Ya HAa UCTOYHHUK TOKa (HOXH B IOJIOXKE-
HUU 1) B leNW BO3HUKAET TOK U KOHAEHCATOpP HauMHAET 3apskarbes. CTpenka aM-
IEPMETPa PE3KO CKIOHSETCS, a 3aT€M MEJJIEHHO BO3BPALLAETCS K HYJIEBOMY JElle-



HUIO MIKaibl. Takoe moBefeHne Toka OOBACHAETCS TEM, UTO BEIMYMHA €T0 3aBUCUT
OT COOTHOILLUEHUS! MEX]y BHEIIHUM HaNpsyKEHUEM, KOTOPOE MOCTOSIHHO, U Pa3HO-
CTbIO TNOTEHIMAJIOB Ha IUIACTUHAX KOHAEHCATOpa, KOTOPOE 3aBUCUT OT 3apsja
KOHJIEHCAaTopa, BO3pacTas IO MEpe HaKOIUIEHMs 3apsia Ha KoHaeHcarope. Pas-
HOCTb IOTEHLMAJIOB M BHEIIHEE HAINpPSHKEHHE HAXOAATCS B COCTOSSHUM NPOTHUBO-
neiictBus. B mepBblii MOMEHT BKJIFOYEHHS T'OCHOJCTBYET BHEIIHEE HAIPSIKEHHUE.
KonzaeHncarop mycToil 1 TOK MakCUMaJIbHBIM. B TOT MOMEHT, Korja pa3HoOCTb IO-
TEHLHUAJIOB CTAaHET PAaBHOW BHEUIHEMY HANPsDKEHHUIO, TOK 3apsa CTaHET PaBHBIM
Hym0. OOKIIajKa KOHIEHCATOpa, COCAUHEHHAs ¢ OTPHUIIATEIbHBIM TUIFOCOM HCTOY-
HUKAa TOKA MOJIyYUT OTPULATEIBHBIN 3apsl, PaBHbIA Q =cAg. Takoe ke Komude-
CTBO OTPHUILATENBHO 3apsAJ0B INPOXOJIUT YEepe3 aMIEPMETP K MCTOYHHKY TOKA OT
OOKJIaJIKU, COEIMHEHHOM € MOJIO)KUTEIBHBIM IOJIOCOM MCTOYHMKA. JTa OOKJIaIKa
IIOJIYYEH IIOJIOKUTENIBHBIN 3apsAt Q = cAg . CTpesika amnepMeTpa IMOKaKeT Halpas-
jeHue Toka. Ecim 3ateM, Kiro4 MepeBECTH B IPOTHUBOIIOIOKHOE MOJIOKEHUE 2, TO
KOHJIEHCATOp OKAaXXETCsl 3aMKHYTBIM UY€pe3 PE3UCTOp M aMIepMETp caMm Ha ceOsl.
[Ipu 3TOM IPOUCXOIUT BHIPABHUBAHUE MOTEHIIMATIOB MEXAY IJIACTUHAMH KOH/ICH-
catopa. BHelHee HanpsiKeHUE OTCYTCTBYET KOHACHCATOP Pa3psiKaeTCs.

| Crpenka amrepmMeTpa yKaKeT BEJIMUUHY
- Y HampaBJICHUE ToKa pa3psana. 1 npwu 3a-
¢ psiZie ¥ IpU pa3psige TOK yObIBAEeT CO

t

|
! BPEMEHEM I10 3aKOHY: i=1,¢ *¢

—————— e

lo — 3HaueHue cuibl TOKa B HAYAJIbHBIA MOMEHT (MPU 3aMbIKaHUU KJTI0Ya B MOJIO-
eHue | UM npu 3aMbIKaHUU KITI0Ya B MOJIOKEHUE 2).
| — 3HaUeHUe cUIIBl TOKA Yepe3 ONpPEETICHHbI TPOMEKYTOK C MOMEHTA 3aMbIKa-
HUS KJTI04a.
t — IpoMeXyTOK BpeMEHH OT HAYaJIbHOTO O TOTO MOMEHTA, PU KOTOPOM (DUKCH-
pyeT CcuJly TOKa.
R — conpoTtuBieHne KOHIeHCaTOpa.
C — 2JIeKTPOEMKOCTh KOHEHCATOPA.
Pexxum ypaBHEHME OTHOCUTEIIBHO MIEKTPOEMKOCTH

- t .
Loy :Kan—L:C N -
o 0 RC R/n LS

0

|
¢, TO ¢n0,5=-0,69

Ecnu 3admkcupoBaTh MOMEHT BpEMEHU, TIPU KOTOPOH i = o



t
orcroga C = ———
R0,69

4. llopsiAOK BHINOJHEHHUS PA0OTHI M COAEPKAHME OTYETA.

1. Cobpats cxemy. [lokaszats mpemnogaBaTestio.

2. Bki1rounTh NUTaHUE TOBOPOTOM PYYKH JBOMHOIO KJIFOYA BJIEBO (IOJIOKEHHUE 1)
1 3a(hMKCUpOBaTh HaYaJIbHBIN TOK lo 3apsiaa ¢ 0OIHOBPEMEHHBIM BKJIOUEHHEM Ce-
KyHJOMepa.

3. BKIIOYUTh CEKyHAOMEP B TOT MOMEHT, KOI'/Id MUKPOAMIIEpMETP MOKaXET TOK

3anucaTh HHTEPBAJl BDEMEHHU B COOTBETCTBYIOIIMM CTOJIOECI TaOIHIIBI.

4. Jlo’kmaTbesl OKOHYAHUS 3apsiia  KoHAeHcaTopa. I3MEHUTh NMOJISIPHOCTh BKIIIO-
YEHHSI MUKPOAMIIEPMETPA, T.K. TOK pa3psja UMEET IPYyroe HAIPaBIICHUE.

5. Ilpu moBOpOTE pyUYKH ABOMHOTO KJIOYA BIPaABO (TI0JIOKEHUE 2) HAUMHACTCS
paspsan KkoaaeHcaTopa. OTHOBPEMEHHO BKIKOYAEM CEKYHIOMED.

6. BBIKITIOUUTH CEKYHIOMEP B TOT MOMEHT KOTJ]a MUKPOAMIIEPMETP MOKAXKET TOK
i) = %" 3anucath 3TOT UHTEPBAJI BPEMEHHU B COOTBETCTBYIOIINI CTOJIOIBI TA0IH-
1B

7. JoxnaTbcsa OKOHUaHHMS pa3psaa KoHaeHcaTopa. I3MEHUTh NOJPHOCTD BKITIO-
YEHUSI MUKpOaMIIEpMETpa.

8. IIOBTOpUTH MyHKTHI 2-7 HE MEHEE TPEX Pa3.

9. 3anoOMHUTH TaOJIUILy COOTBETCTBYIOIIEH MH(pOpMAIIHE 1 TPOBECTH aHAIHU3 TTO0-
JyYEHHBIX PE3YJIbTATOB.

BriBon:

R i i t Co Cep Cra6n AC e C%
Om paspsn | paspsa

S. KoHTpo/1bHBbIE BONIPOCHI.

1. Chopmynupyiite onpeaeneHue 3IeKTPOEMKOCTH KOHJIEHCATOpa.

2. IloueMy BBeieHHE OUAJIEKTPUKA YBEINUUBACT 3JIEKTPOEMKOCTh KOHJIEHCa-
Topa?

3. Ilouyemy 37eKTpOEMKOCTh OaTaper U3 napaieIbHO BKIIOUEHHBIX KOHJIEHCA-
TOPOB OOJIBIIIE FTEKTPOEMKOCTH JIFOOOTO U3 HUX?

4. TloueMy 31€KTPOEMKOCTb OaTapeu U3 MOCIe0BATENbHO BKIIFOUEHHBIX KOH-
JIEHCATOPOB MEHBIIIE JTF0O0T0 U3 HUX?

5. TloueMy 37€KTPOEMKOCTh KOHIEHCATOPA HE 3aBUCUT OT BHEIIIHUX JJIEKTPO-
CTaTUYECKUX MOJICH?




6. [Touemy CcXJIOMBIBAFOTCS TUIACTUHBI IFIOCKOTO KOHJIEHCATOPA, MPEOCTaAB-
JICHHBIEC caMHUM ceOe?

7. OT KaKuX BEJUYUH 3aBUCUT SHEPIHUs JIEKTPOCTATUUECKOTO T0JIsI, 3allaceH-
Has KOHJEHCATOpOM?

Jluteparypa
OcCHOBHBIC HICTOYHUKHU:
1. JmutpueBa B.®. dusuka mias npodeccuid M CrenuanbHOCTEH

TexHuueckoro mnpodwnst: Yuebnuk ana CIIO.- M.: Axane-
mus1,2020.- 448c.

JlonotHUTE IbHbIE HCTOYHUKH:

9. I'enpenmrern JI.O. Juk KO.M. ®usuka. YueObnuk mig 11 ki — M.,
2005.

10.KacesHOB B.A. «®usuka» 10 u 11 xmacc. YueOnuk mis obmeobdpa-
30BaTeNbHBIX YUeOHbIX 3aBesieHui. - M. 2010.

4. KacesaoB B.A. ®usnka. 10 ki1, 11 xi1.: YaeOnuk j1s o01ieodpa3ona-
TeJbHBIX yueOHBIX 3aBefieHuit. — M., 2005.

5. Iunckuit A.A., I'pakoBckuii ['.FO. YueOHUK /1 yupexneHni HayaabHO-
ro U cpenHero npodeccuoHabHoro oopazopanus «duzuka», M.,«DPopym-Undpa
My, 2018r.

6. 'magkoBa P.A., CoopHuk 3a1a4 1 BorpocoB 1o ¢usmke, M., «Haykay,
2006r. ®usuka. 3agauynuk. 10 — 11 ki.: [Tocobue qis oOmeodbpazoBar. Yueod.
3apeaennit. — 10-e m3a., crepeornn. — M.: Ilpoda, 2017. — 192 c.: mr. — (3a-
nayHuku poder).

7. KnanoB A.C., XKnanoB I''A. «®Pusuka sl CpeHUX CHEIUATbHBIX
yueOHbIX 3aBeaeHui», M «Hayka» 2016.

8. Kacarkuna W.JI. Penetutrop mo ¢usuke 4. | u Il. Poctos-na-/lony
«Duzuka» 2017 r.



JlabopaTopHas padora Ne 6
ITo Teme: «OnpenesieHue yaeabHOI0 CONNPOTHBJICHUS NIPOBOAHUKA»

1. lean 3aHaTHA:

1. HayuuTtbcst coOupath MpoCThIe AIEKTPUUYSCKHUE TIEMn

2. Hayuutbcst paboTaTh ¢ M3MEPUTEIHHBIMU IPUOOPAMH.

3. U3yuuTh 01MH U3 CIOCOOOB OIPEAENICHUs YACIBHOTO COTPOTUBIICHUS MTPOBO/I-
HUKA.

. [lepeyeHb UCIOJIB3YEeMOT0 000PYA0BAHMS:
AmnepMmerp;

BoabT™meTp;

Peocrar;

W cTOYHMKYN TUTaHUS;

Kooy,

COEUMHUTENBHBIE IPOBOJIA;

Peoxopn;

[IpoBOJIOYHBIN PE3UCTOD.

NG RWNDEN

3. KpaTkue TeopeTH4ecKue cBeIeHUsI.

BriBog paboueii popmyJibl:

Tpebyercs onpenennTs yaenbHOe COIPOTUBIEHUE MaTepralla, U3 KOTOPOTro BbI-
noyiHeHa ctpyHa AB (pucyHok 1).

A L" %"‘j B
d

Pucynox |

ConpoTHBIIEHHE 3TOT0 YYaCTKa LIETTH MOYXHO BBIYUCIATH C MOMOUIBIO IBYX (op-
Myl

U _p-l
R_I— (1) m R_T(Z).

2

T
MOJICTABJISISI BMECTO S = dopmyiny (2) MOxKHO ITpeoOpazoBaTh K BULY

R=4 p"2 (3)

r-d
rjae R - conporupnenue yuactka nienu AB,
p - YACIBHOE COMPOTUBJICHHE MaTepralia MPOBOIHUKA,
| - nmuHa npoBOHUKA,
d - TmameTp NMPOBOJHUKA,
U- HanpsixeHue Ha yyactke AB,
| — cuia Toka na yuactke AB.
Pemas coBmectHo dopmysl (I) u (3), momydanm padouyto hopmymy st onpeie-
JICHUS yIeTLHOTO COMPOTUBIICHUSI MaTepHalia CTPYHBI 0€3 yueTa 3aBUCUMOCTH



COMPOTHUBIICHUS OT TEMIIEPATYPhI
A d?U
4] -1

(4)

4.11opsipnok npoBeaeHusi padOThI U COep:KaHUe 0TYeTA.
1. Onpenenuts LIEHY AEJIEHUs aMIIEPMETPa U BOJIBTMETPA.
2.Co0paTh cxemy U3MEPEHHI U HOKaBaTB Hpenoz(aBaTemo.

r"“” SR

;T

PucyHok 2

3. Bmxok peoctata Rl qoctaButh B cpeiHee MOJIOKEHHUE.

4. 3anectH B Tabmuily | 3HaueHus auametpa d u aauHbI cTpyHBI | B MM.

5. 3aMKHYTh 1Ieb IEPEKITI0YATENEM S,

6. 3meputh HanpspKeHHE BOJIBTMETPOM U TOK aMIIEPMETPOM U MOKa3aHUs Mpudo-
poB 3aHecTu B TaOiuily 1 B cTpoky 1.

Tabmuma 1

I | U d Pep Apep | Ep% | Pesynbrar
Ne A MM B MM pOm |OmmMm [OM M U €Tro
OTIbITa M aHaIIN3
1
2
3

7. IlepeMecTUTh ABMKOK PEOCTaTa M 3aliCaTh MIOKA3aHUS BOJIBTMETPA U aMIlep-
MeTpa B Tabnuiy 1 B cTpoky 2.

8. I3MeHNTH NOJIOKEHNE IBUKKA B TPETUM Pa3 U 3aHECTH MOKA3aHUSA BOJIBTMETPA
U aMIiepMeTpa B Tabsuily 1 B cTpoky 3.

9. PaccumnTaTh U151 KaKI0TO ONBITA YJIEIBHOE CONMMPOTUBIIEHUE MATEPHAIIA CTPYHBI
HO dopmyiie (4) v pe3ysbTaT 3anucaTh B TAOIUILY

10. PaccuntaTh TpeOyemble B TaOIHIIE 3HAYEHUS YJIETbHOTO CONMPOTUBIICHMUS, 3a-
nucaTh B TaOJIMILYy U IPOBECTU aHAJIU3 PE3yJIbTaTe.

11. Cxemy pazo6pats. OO0pyI0BaHUE CIOKUTH B SUCHKH.

BriBo1bI:
5. KoHTpoO/IbHBbIE BONIPOCHI.

1.YTo Ha3bIBaeTCs CUIION (BEJIMUMHOM) SJIEKTPUUECKOTO TOKA?
2.Y10 Ha3bIBAETCSA HANIPSHKEHUEM Ha YYAaCTKE LEHU?




3. UTo Ha3bIBAETCS CONPOTUBICHUEM y4acTKa LIETH?

4. Chopmymnupyiite 3akodH Oma JHS y4acTKa LemH.

5. Urto Ha3bIBaeTCA yACIbHBIM COMPOTUBICHUEM TPOBOJHUKA?

6. Kakumu equHuaMu U3MEPSIIOT YI€TIbHOE COMTPOTUBIICHHE?

7. Hanumure ¢hopMyity, BeIpaKarollyto 3aBUCUMOCTb COITPOTUBIICHUS POBOIHUKA
OT Matepuaa, ero JJIMHBI U MJI0IIA U OTIEPEYHOTO CEUCHHUS.

8. Hanumure ¢popMyity, BEIpaKaroIIyt0 3aBUCUMOCTD yI€TbHOTO COMPOTUBIICHUS
IIPOBOJIHUKA OT TEMIIEPATYPHI.

Jlureparypa
OcCHOBHbIC HCTOYHHUKH:
1. Hmutpuesa B.®. ®uszuka 15 npodeccuii U crienuanbHOCTEN TEXHUYE-

ckoro npodmisa: YueOuuk mist CI10.- M.: Axanemus,2020.- 448c.

JlonoJiHUTeIbHbIE HCTOYHUKMU:

11.T'eapenmreiia J1.O. uk FO.U. ®uszuka. Yuebnuk misa 11 ki — M.,
2005.

12.KacestHoB B.A. «®uzuka» 10 u 11 knacc. YueOnuk s obmeoopa-
30BaTebHBIX YUeOHBIX 3aBeneHuil. - M. 2010.

4. KacesanoB B.A. @uzuka. 10 ki, 11 ki1.: YueOnuk s o6iieodpa3ona-
TEJIbHBIX yu4eOHbIX 3aBefeHuil. — M., 2005.

5. Ilunckuit A.A., I'pakoBckuii ['.FO. YueOHUK U1 yupexIeHNi HauaabHO-
TO U CpelHero mpogeccnoHanbHOro oopaszoBanus «Puszuka», M.,«Popym-Muppa
M», 2018r.

6. 'magkoBa P.A., CoopHuk 3a1a4 u Borpocos 1o ¢usuke, M., «Haykay,
2006r. ®duszuka. 3amauynuk. 10 — 11 xin.: [Tocobue mis obmeodpazoBar. Yueo.
3aBenenuid. — 10-¢ u3n., crepeorun. — M.: JIpoda, 2017. — 192 c.: un. — (3a-
nayauku podern).

7. KnanoB A.C., XXmanoB I'.A. «®Pusmka 11 CpeIHUX CICIUATBHBIX
y4eOHbIX 3aBeneHui», M «Hayxka» 2016.

8. Kacarkuna W.JI. Penetutop no ¢usuke 4. | u |l. PocTro-na-Jlony
«@uzuka» 2017 r.



JlabopaTopHnas padora Ne 8

IIo Teme: «Onpenenenne IIC U BHYTPpEHHEr0 CONPOTUBJICHUS HCTOYHUKA
JIEKTPUYECKON IHEPTrUM»

1. lean 3aHaATHA:

1. O3HaKOMUTBCS C BIEKTPOU3ZMEPUTEIIBHBIMHU IPUOOPAMH U HAYUUTHCS MOJIb30-
BaTbCsI UMH.

2.M3yunth oauH u3 cnocooos onpeaenenus I{C u BHyTpeHHETO CONPOTUBICHUS
VCTOYHHKA JIEKTPUYECKON IHEPTUH.

2. llepevyeHb UCNOJIB3YeMOr0 000PY/I0BAHUS
1. VMICTOYHHK 3JIEKTPUYECKON IHEPIUU;

2. BonbTMeTp MOCTOSIHHOTO TOKa;

3. AMnepMmeTp NOCTOSIHHOTO TOKa;

4. Peoxopn;

5. CoeauHMTEIBHBIEC IPOBOA;

6. Kitou.

3. KpaTkue TeopeTu4eckue CBeleHUs.
[Ipu 3aMKHYTOM KJTtOU€ B 3JEKTPUUECKON LIeNH (PUCYHOK ) TEYET TOK, BEIMYMHA
KOTOPOIO ONPEAEIISIETCS COOTHOIIEHUEM

S ()

l=—
R1+R2+r,

rae E - 9/1C ucroynuka,
lo - BHYTPEHHEE COMTPOTUBJICHNE NCTOYHUKA TUTAHNUS,
RI, R2 - conpoTuBieHUs BHEIIHEH LIEMH.
| - Tok B memnu.
[Ipeobpazyem dbopmyiny (1) k Buny
I((RL+R2)+1Ir,=E=U+Ir, =E
rae U - HanpsbkeHue Ha BHEITHEM y4acTKe LIEHH, U3MepseMoe BoJibTMeTpoM. Ile-
pEMEIIICHHE IBUXKKA peocTaTa MPUBOIUT K U3MEHEHHUIO TOKA U HATIPSHKEHUS B 11€-
nu. J[ByM MpOU3BOJIBHBIM PEKUMaM 1M COOTBETCTBYIOT JIBa YPAaBHEHUU

Ui+lro=E
U,+Irg=E (3)
PemuB st paBHCHHS OTHOCHUTEIIBHO g U E, MMOJIYy4YHUM pa60qI/Ie (bOpMYJ'II)I
ne (@)
|1 - Iz
U 2 |1 -U 1| 2

E =

(5)

|1_|2

4. IlopsaIOK BHINOJIHEHUS PA0OTHI U COAEP:KAHUA OTUETA.
1.Onpenenuts 1IeHy €JICHHUS aMIIEpMETPa U BOJIBTMETPA.



2. CoOpaTh cxeMy HaMEpPEHUI 1 TTOKa3aTh MPET01aBaTeIo.
Cxema u3mMepeHui

Tt ‘,“1»-]'-1" A ‘\}*——-——

|

‘ (

lli A

l < /) . QU

Pucynok |

Tabmuma 1
No | U o E roCp | Ecp | Ao |ero | AEcp | € E | Koneunsiii
ombiTa | A | B Om |[B (Om |B cp |% |B % | pe3yabTaTt

Om

3. [TocTaBUTh IBUKOK peocTara B CpeHEE MOJIOKEHUE.
4. 3aMKHYTb 1IETb KJIIOUOM S.
5. U3meputsb Tok u HamnpspkeHue. [lokazanust amnepMerpa u BOJIBTMETPA 3alucaTh
B TaOJIMILY B CTPOKY 1.
6. I3MeHuTh TOJTO’KEHHE JIBIKKA peocTaTa.
7. I3aMepuTh TOK U HampsikeHue B 1ienu. [lokazanust ammnepMerpa U BOJILTMETPA
3anucarb B TAOJUIY B CTPOKY 2.
8. I[ToBTOpHUTH M3MEPEHHUE TOKA U HAMIPSHKEHUS JISI TPETHETO MOJIOKEHUS JTBUKKA.
3anucarh pe3yJbTaThl B CTPOKY 3.
10. Pa3oMKHYTH KITtOU.
11. PaccuntaTh 3Ha4YCHHS [ot, 02 o3 TIOJICTABUB B popMyny (4) 3HAUCHHUS TOKOB U
HanpsbkeHuil [ u 2 onbIiToB, 1 1 3 onbITOB, 2 U 3 ONBITOB. Pe3ynbTaThl 3anucarh
COOTBETCTBEHHO B CTpOUKH 1,2 1 3.
12. Paccuutats 3nauenus Ei, E2, E,, moncraBus B hopmyiy (5) 3HaUeHHS TOKOB U
HanpsokeHuil 1 u 2 onbiToB, 1 1 3 onbITOB, 2 U 3 ONBITOB. Pe3ynbTaThl 3anucaTh
COOTBETCTBEHHO B CTpouku 1, 2 u 3.
13. Beraucauts o Cp Om, Ecp, ATy cp, € o, AEcp, € E, a Takke KOHEUHBIN pe3yJib-
TaT o Gopmysam

E=E, tAE,

r, = r,cp £ Ar,cp
14. Pe3ynbTathl pacyeTa 3aHeCTH B Ta0auIly. [I[poBepuTh aHaIN3 MOTYyUYEHHBIX pe-




3yJIbTaTOB.
15. Pa3zobparh cxemy. DIeMEHTHI 1Ie/IU CAaTh IPENoaaBaTelto.

5. KoHTpobHBbIE BONIPOCHI.

1. Kakue cuibl Ha3pIBalOTCS CTOPOHHUMU?

2. Uto Ha3bIBAETCSI HCTOYHUKOM AJIEKTPUUECKOM SHEPTUH?

3. YUto HazbiBaroT D/]C UCTOUHUKA DIEKTPUUECKON IHEPTUIL?

4. Hanumure enuauilsl uamepenns 3 /C.

5. IlpuBenuTe cocoObl COEAMHEHNS OJIMHAKOBBIX HCTOUHHUKOB YHEPTUH B OaTa-
peu.

6. Chopmynupyiite 3akoH OMa JIJ1s1 OTHOPOTHOTO ¥ HEOJHOPOAHOTO YYacTKa Iie-
Ty,

7. Chopmynupyiite 3akoH OMa Jij1si 3aMKHYTOTO KOHTYpa.

Jlureparypa
OCHOBHBIC HCTOYHHUKH:
1. JmurtpueBa B.®. ®usuka ans npodeccuid ¥ CrienaaibHOCTEH TEXHU-

yeckoro npoduis: Yueonuk mis CI1O.- M.: Axanemus,2020.- 448c.

JlonoJiHUTEIbHbIE HCTOYHUKMU:

13.T'eapenmreiia J1.O. uk FO.U. ®usuka. Yuebnuk misa 11 ki1 — M.,
2005.

14 KacestHoB B.A. «®uzuka» 10 u 11 knacc. YueOnuk s obmeoopa-
30BaTebHBIX YUeOHBIX 3aBeneHuil. - M. 2010.

4. KacesanoB B.A. ®uszuka. 10 ki., 11 xi1.: YueOHuk aiis oOuieodbpazona-
TEJIbHBIX yueOHbIX 3aBefeHuil. — M., 2005.

5. Ilunckuit A.A., I'pakoBckuii ['.FO. YueOHUK U1 yupexIeHni HauaabHO-
ro u cpeaHero npodeccuoHaibHOro oopazoanus «duzuka», M.,«Dopym-Uudppa
M», 2018r.

6. 'magkoBa P.A., CoopHuK 3a1a4 1 BormpocoB 1o ¢usuke, M., «Haykay,
2006r. ®duszuka. 3amauynuk. 10 — 11 xi.: [Tocobue mis obmeodpazoBar. Yueo.
3aBenenuid. — 10-¢ usn., crepeorunt. — M.: JIpoda, 2017. — 192 c.: un. — (3a-
nayauku poder).

7. KnanoB A.C., XXmanoB I'.A. «®Pusuka 11 CpeIHUX CICIUATBHBIX
yueOHbIX 3aBeneHui», M «Hayka» 2016.

8. Kacarkuna W.JI. Penetutrop mo ¢usuke 4. | u Il. Poctos-na-/lony
«@uzuka» 2017 r.

JlaGopaTopHasi padora Ne 7

ITo Teme: «IIpoBepka 3aKOHOB MOCJIEI0BATEIBLHOI0 M MAPAJLICJIBHOIO COeIU-
HEHUI moTpeduTe el JTeKTPUIECKON IHEPrum»

1. lean 3ansaTus:

1. Hayuutbcst cobupaTh NpOCThIE JEKTPUUECKHE LIETIH.



2. HayuuThcst paboTaTh ¢ M3MEPUTEIBHBIMU PUOOpaMHU.

IlepeyeHb NCNOJIB3YyeMOT0 000PY10BAHMS
AMIIEpMETpP ¥ BOJBTMETP MOCTOSHHOTO TOKA,;
HaGop pe3ucropos;

CoenuHuTeNIbHBIE TPOBOA;

M cTOYHHK MOCTOSHHOTO TOKA;

Kirou.

ohwONED

3. KpaTkue TeopeTH4ecKue cBeIeHUSI.

B oqHOpOAHOM y4YacTKe IIENU YUYyBCTBYIOT TOJIBKO I10JI€ TOUKA HAIIPaBICHUS
Y Ha JAHHOM Y4YacTKe YMCJIEHO PaBHO TOH padoTe, KOTOPYIO COBEpPILIAET CTAalUO-
HApHOE I0JI€ TOKA MPU NEPEMEILICHUH 3apsi/ia B OAUH KYJIOH IO JAHHOMY Y4aCTKY
T.€. HAPSKEHUE PABHO Pa3HOCTH IMOTEHIMAIOB U .. = ¢, —¢. WIH U = ¢; — @,
WM U,; =@, —¢g.

CornacHo 3akoHy OMma JJIs TAKOTO y4acTKa Lenu | = UE = %’ .

ITpu nocnenoBaTeIbHOM COEIMHEHUH Pa3psiI0B COINIACHO 3aKOHY COXpaHe-
HUS 3apsAJI0B TOK PE3UCTOPOB OJMHAKOB, HO HAIIPSKEHUU Ha PE3UCTOPAX 3aBUCHUT

o U U U
OT UX COMPOTUBIACHUMN | = —2¢=—B = —2 R =U,. ;IRcg=Ucp; um

AC RCB RAB

IRAc=0pa-0c;
IReg =0c —905 = 1(Ryc +Reg) =@p —@c +@c — @5 =@ — 95 =U 45 = IR, T.C.
Rag=Rac+Rec.

RaB - 9KBHBAJIEHTHOE COIpPOTHUBIECHHE. ECIM 3TON pe3uCTOp BKIIOUHTD
MEXKy TOuKaMu A 1 B, TO TOK B KOHTYpE OCTaHETCS MPEKHUM.

[Ipn mapannensHOM coeMHEHUHU pe3UCTOPOB ToUkH A, K, B npuHaamexar k
OJIHOW DKBHBAJICHTHON MOBEPXHOCTH , a ToUuku C, E, /[ mpruHaamexar K 1pyrou sK-
BHUBAJIEHTHOM MTOBEPXHOCTH CTALMOHAPHOTO ITOJISI TOKA. BOJIBTMETp, MOAKITIOUEH-
HBIN K OTUM Y3JIaM IIOKa3bIBAET PE3YJIbTAT TOTEHIHAIIOB HA CAMOM COTE M HAa KOH-
nax napasuienbHbix BeTBel T.e. Uac=Uke=Ug; TOKM Ha BETBSX 3aBUCAT OT UX CO-
MPOTUBJICHUN U B COOTBETCTBUH C 3aKOHOM Oma 1, = Yse s gy = Yse vl = Uﬂ

RAC RAC R

CuunraeM, 4TO CONPOTUBIIEHUE BOJIBTMETP OUYEHb OOJIBILIOE, TO3TOMY TaK B
LIETIA BOJITMETPA OYEHb MaJI U €T0 MOXKET HE YUUTHIBATH 110 3aKOHY COXPAHEHUS
paspsana I =1, + 1, = Yse Yne Ype 1 1

R3 RAC RB,ZZ R3 RAC RB,ZZ

R» — 5KBUBaJIEHTHOE CONIPOTUBIICHHUE.

Ecnu takou pesuctop BKIOUUTE MexAy ToukaMu K u E, TO TOK KOHTYypa He
n3MeHUTCs. CONpOTUBIIEHUE aMIIEPMETPOB CYUTAEM OUYEHb MAJIBIM. IX MOXXHO He
YUYUTHIBATb.

3ananue: BaM npencTouT NpoOBEPUTH Ha OIBITE COOTHOIIEHHS MEK]y BBILLIE
Ha3BaHbIM BEJIMYMHAMU.

2




4. IlopsiioK BBIMOJHEHUS PA0OTHI.

1. 3anucath B OTYET: Ha3BaHKUE PAOOTHI, 11eJIb PAOOTHI.

2. IIpuBecTu OTBETHI HA KOHTPOJIbHBIE PAOOTHI.

3. 3apucoBarh cXeMy U3MEPEHUH AIEKTPUUECKHUX MapaMeTpOB NP MOCIIe0Ba-
TEJILHOM COEJIMHEHHUH noTpeduTenel (pucyHok 1).

4. Hapucosatb Tabnuity 1. (Pe3ynbrarsl u3MepeHuil mpu nociaeaoBaTeIbHOM CO-
CIMHECHUN ).

5. HapucoBaTh cxeMy U3MEPEHUN AIIEKTPUIECKUX TapaMeTPOB MPH MapaieIbHOM
COCIMHECHUHU TTOTpeduTeneit (pucyHox 2).

6. HapucoBatp Tabnuiy 2 (Pe3ynbraTel u3MepeHuii mpu napajieIbHOM COEIMHE-
HUU NOTpeOuTeNnei).

A 1 C n2 B

—

Pucynox 1. IlocnegoBarenbHOe COeIMHEHNE TOTpeOUTENEH

Ta6J'II/I]_Ia 1 Pe3y.]'II)TaTI>I HU3MCPCHU:A DJICKTPUYCCKHUX ITapaMCTPOB LCIIN IIPH ITOCJIC-
JOBaTCJIbHOM COCIMHCHNN HOTpG6HTGJI€fI

No I |Uac |Ucs |UaB |Rac |Rce |RaB |Rac +Rce |Uac +UcB  |Ananus pe-
OombITa|A |B B B Om [OM |OMm |OM B 3yJIbTaTOB
1
2
3

(13}
A «»L__)‘—@T C
. y E
\ 4—:@——’ l'—®

e

2
- A

B

R

3 1 P
e e e | -
Pucynok 2. [TapannenbHoe coeguHeHHEe NOTpedUTeNneit




Tabnuua 2 Pe3ynbTaThl U3MEPEHUSI SJEKTPUUYECKUX TApAMETPOB SN IIPH Mmapas-
JICIbHOM COEAMHEHUH MOTpeOuTeNnen

Ne lac |leo [lre |Uac |Rac [Rep [Rkr |, _ Rac 'Ry |lactlep |Anamus pe-
omeital A A |JA |B |Om |[Om |Om | '™ R, +R,, [A 3yJIbTaTOB
Om
1
2
3

7. Cobpath cxemy MOCJIEIOBATEIBHOTO COEAMHEHUS MNOTpeOuTeNeld B COOTBET-
cTBuM ¢ pucyHKoM |. [TokazaTte cxemy npenoiaBaTemto.

8. YCTaHOBUTH JBMKOK PEOCTAaTa B KpallHEE MOJIOKEHUE, COOTBETCTBYIOIIEE MAK-
CUMAJIBHOMY COITPOTUBJIEHUIO.

9. 3aMKHYTH KJTtOU S.

10. U3smeputh TOK, HanpspkeHne Ha yyactke AC , HanpspkeHue Ha ydactke CB u
HaIpspKeHUE Ha ydacTke AB, mojakmtouas BOJBTMETP K YKa3aHHBIM y4acTKaM Iie-
nu. [lokazanus amnepmeTpa U BOJIBTMETPA 3amucaTh B CTpoky | Tabmuier 1.

11. PaccuntaTh CONpOTHUBIICHUS YYACTKOB LIEMHU U HATIPSKEHUS

Ruc = U% Res» Rug» @ TaKKE Rac + Reg 1 cpaBHUTE ¢ Rag;

UactUcp 1 cpaBauTh Upp

12. 3anucath pe3yabTaThl pacyeTa B CTpoKy 1 Tabmmibl 1.

13. 3meHuTh ON0KEHUE NBUKKA peocTara ABAKbL. [[OBTOPUTH N3MEpPEHNS TOKA
W HanpspKeHUd. Pe3ynpTaTel M3MEpPEHH M PAacyETOB 3aIlMCATh COOTBETCTBEHHO B
CcTpoku 2 u 3 Tabmusl 1.

14. CoOpaTb cxeMy B COOTBETCTBUU ¢ pUCYHKOM 2. [TokazaTs npenogaBatesto.

15. IIpousBecTr U3MEPEHHS BCEX TOKOB U HAIpPSHKEHUH, YKa3aHHBIX B TaOiuie 2
U1 3-X TIOJIOKEHHMM JBWIKKA peocTaTta. Pe3ynbTaThl 3aHECTH COOTBETCTBEHHO B
cTpoku 1,2 u 3 TabmuIrs! 2.

16. PaccunTaTh BCce BEeIMYMHBI, YKa3aHHbIE B TaOIUIIE 2.

17. IIpoBecTr aHAJIN3 OJTYYEHHBIX PE3yJIbTaTOB.

18. Cxemy pazoOpaTh. DIEMEHTHI 1IETIH CAATh MPETOaBaTEIIIO.

5. KoHTpoO/IbHBIE BONIPOCHI.

1. Yto Ha3bIBaETCS SKBUBAJIIEHTHBIM COMPOTHBICHUEM ?

2. Chopmynupyiite nmpaBusa pacuera S3KBUBAJICHTHBIX CONMPOTUBIICHUM, TOKOB, Ma-
JIEHUM HampsHKEHUS Ma OTJEIbHBIX YYacTKax ey U Ha SKBUBAJICHTE MPH MOCJIe-
JIOBATEJIbHOM COEAMHEHUH TIOTPEOUTEINEH.

3. ChopmynupyiiTe npaBuiia pacuera SKBUBAJICHTHBIX COMTPOTUBJIECHUN, TOKOB, Ma-




I[GHI/Iﬁ HaIps’KCHUA Ha OTACIIbHBIX YUACTKaX HCIIN U HAd SKBUBAJICHTC IIPH I1apaji-
JCJIIbHOM COCIUMHCHNHN HOTpﬁ6PITCJICI>i.

Jluteparypa
OcCHOBHBIC HCTOYHHUKH:
1. JmutpueBa B.®. ®usuka p1s npodeccuii U CrieluabHOCTEH TeXHHU-

gyeckoro npoduist: YueOuuk mist CI10.- M.: Axagemus,2020.- 448c.

JlonoJiHUTeIbHbIE HCTOYHUKMU:

15.T'eaaenmreiia J1.O. Juk FO.U. ®usuka. Yuebnuk mia 11 ki1 — M.,
2005.

16.KacesHoB B.A. «®usuka» 10 u 11 xracc. Yuebnuk s obmeobpa-
30BaTeNbHBIX YUeOHBIX 3aBeneHuil. - M. 2010.

4. KacesanoB B.A. ®uszuka. 10 k1., 11 xi1.: YueOuuk ais oOuieodpazona-
TEJIbHBIX yu4eOHbIX 3aBefeHuil. — M., 2005.

5. Ilunckuit A.A., I'pakoBckuii ['.1O. YueOHUK U1 yupexIeHU HauaabHO-
ro U cpenHero npodeccuoHabHoro oopazoBanus «duznka», M.,«DPopym-Undpa
My, 2018r.

6. 'magkoBa P.A., CoopHuK 3a1a4 1 BompocoB 1o ¢usuke, M., «Haykay,
2006r. ®dusuka. 3amauynuk. 10 — 11 xi.: [Tocobue mis obmeodpazoBar. Yueo.
3aBenenuit. — 10-¢ uzn., crepeorunt. — M.: JIpoda, 2017. — 192 c.: un. — (3a-
nayHuku poder).

7. KnanoB A.C., XXmanoB I''A. «®Pusuka sl CpeHUX CICIUATBHBIX
yueOHbIX 3aBeqeHui», M «Hayxka» 2016.

8. Kacarkuna M.JI. Penetutrop mo ¢usuke 4. | u Il. Poctos-na-/lony
«@uzuka» 2017 r.

JlaboparTopHas padora Ne 9

ITo Teme: «MccaeqoBanue 3aBHCMMOCTH MOLITHOCTH, MOTPe0JIseMOii JIaMII0i
HAKAJIMBAHMA OT HANIPSIZKEHUS HA ee 32:KUMax»

1. lean 3ansaTHs:
1. Hayunts coOupaTh NpoCThIE SIEKTPUIECKUE TIETTH.
2. UccnenoBaTh CBOMCTBA peAIbHBIX MOTPEOUTENEH IIEKTPUUECKON SHEPTUH.

IlepeyeHnb Mcnob3yeMOro 000pyA0BaHMSA
W cTOYHUK NUTaHUs OCTOSHHOTO TOKA;
AMINEpMETP NOCTOSTHHOTO TOKA;

BosbT™MeETp MOCTOSIHHOTO TOKA;
CoenrHHTENBHBIE TPOBOJIA;

JlamIia HakaJIMBaHUS;

Kitrou.

ogbhwhdEN



3. KpaTkue TeopeTruueckne cBeieHuUsl.

[Ipu ynopsiioueHHOM JIBHKEHHUH 3apSKEHHBIX YACTHUII, FJEKTPUUECKOE T10JIe
coBepIaeT padboTy KOTOPYIO MPUHATO HA3bIBATh pabOOmMou moKa.

PaccMoTpuM OZHOPOIHBIN MPOBOJHUK, HAPUMEDP, HUTH JIAMITbl HAaKaJIHBa-
Hus. [lycTh 3a Bpemst At depes nonepeyHoe ceueHre MPOBOIHUKA TPOXOIUT 3apsi]l
Aq . Torga snexkTpuueckoe mnoje copepmut padoty A = Ad - U, rne U — Hanpsixe-

HHC HA YYAaCTKC LCIIN WJIN Pa3HOCTb ITIOTCHIIMAJIOB.
Aq=1TAt

2
CornachHo 3akoHy Oma | = UE, nostomy 4 = | U=I°R AtZUFAt.

JIro00# 37eKTpUUECKU ITPOBOJ PACCUNUTaH HA OMNPEIEIIEHHON MOoTpediieHne
SHEPruM B €QUHMIYY BpeMeHHU. [loaTomy Hapsay ¢ paboToil TOKa OYEHb Ba)KHOE
3HaYCHUE MMEET MOHATHE MOIIHOCTh TOKAa, KOTOpAas paBHA OTHOLIEHUIO PaOOTHI

A U’
TOKa 3a BpeMs At K 3TOMy MHTEpBally BpEMEHHU P = " =1U = Y =1°R . Ha Gomb-
t
IIMHCTBE MPUOOPOB yYKa3zaHa MnoTpedisieMas UMH MOIIHOCTb. I'paduk 3aBUCHUMOCTH
MOIIIHOCTH, MOTPEOIIeMON JIaMITIOM HAaKaIlJIMBaHUSA, OT HANPSDKEHHS] HA €€ 3a)KU-

1
Max P = EU ? uMeeT BUJ Hapa6OJII)I.

1
BOHBTaMl'IepHa}I XapaKTCPUCTHKA JIaMIIbl | = EU - IpCACTABJIACT IIPAMOJIN-

HeﬁHYIO 3dBUCHUMOCTDb TOKA OT HAIIPAKCHUA.

Bam INpCACTOUT OIIBITHBIM IIYTCM CHATH BOJIBTAMIICPDMCTPHYIO XapaKTCPHU-
CTHUKY peaHBHOﬁ JIaMIIbI 1 IIPCACTABUTDH Tpa(bI/IKI/I MOIIHOCTH, paCCqHTBIBaeMOﬁ Ha
HHUTH JIaMIIbI, OT HAIIPSKCHUA HA e€ 3aknMax U 000CHOBATH IMPHUYXHBI OTKJIOHCHUA
BbIIIC YIIOMSAHYTBIX COOTHOIIICHUM OT TCOPCTUUCCKUX.

4. IlopsAOK BBINOJHEHUSA PadOTHI.

1. 3anucaTh B OTUET: Ha3BaHUE PAOOTHI, LIEAb PaOOTHI.

2. ITpuBecTH MMCbMEHHBIE OTBETHI HA BOMPOCHI TEOPHH.

3. 3apucoBath cxeMy u3MepeHuit (pucyHox 1).

4. HapucoBath TaOJIHILy PEe3yJIbTaATOB U3MEPECHHIA.

5. CoOpath cxeMy U3MEpEHU 1 TTOKa3aTh MPEroaaBaTeo.
Cxema n3MepeHuit

N

Pucynoxk 1

Tabmuma 1



Ne omeITa I, A U,B R, OMm P, Br

1

2
3
4

6. [TocTaBUTh JBUKOK PEOCTAaTa HA MAKCUMAJIBHOE COIIPOTUBIIEHUE PEOCTATA.

7. 3aMKHYTb LEb KII04YOM S.

8. I3meputhb TOK 1 HanpspkeHue. [lokazanus amnepMerpa U BOJIBTMETPA 3aIKMCATh
B TaOJUIy B CTPOKY 1

9. IlocTeneHHO yMeHbIIask CONPOTUBIIEHUE PEOCTaTa IPOU3BECTH HE MEHee 9 u3-
MEPEHUU TOKOB U HANPSKEHUN. 3anucaTh pe3yJIbTaTbl U3MEPEHUN COOTBETCTBEH-
HO B CTpOKH 2,3....9 Tabnuipl 1.

10. Pa3oMKHYTBH KITFOU.

11. PaccunTaTh MOIIHOCTH, NOTpeOIIAEMYO Jamiioi P u conporusnenue nenu R,

JUTSL KaXKA0T0 U3MEPEHUS U 3aIIMCaTh PE3YJIbTAThl pacUeT B TAOJIHILY.
U
P=1U, R==
12. ITocTpouTh BOJIBTAMIIEPHYIO XapAKTEPUCTHUKY JIAMIIbI (PUCYHOK 2) .
13. ITocTpouTts rpaduk 3aBUCUMOCTHA MOIIHOCTH, TOTPEOISIEMOI JIAMITON HaKaJu-

BaHMUsI, OT HANPSDKEHUSI Ha €€ 3aKuMax (PUCYHOK 3).

Pucynok 2. Boneramnepnas xapakrepuctuka PucyHok 3. 3aBUCHMOCTB
MOITHOCTH MOTPEOICHUS
JIaMIIbl OT HAIIPSDKEHUS Ha €€
3aKUMax.

AHanus:

14. CnenaTh aHanu3 pe3yabTaTOB U 3aMHUCATh B TAOIHUILY
15. Pa3zob6path cxemy. DJIEMEHTHI IIeTH CIaTh MPENo1aBaTelo.

5. KoHTpoJibHbIE BONIPOCHI.
1. YrTo BBI3BIBAIOT BOJBTAMIIEPHON XapaKTEPUCTUKON yyacTKa Lenu?
2. Kakue y4acTKu 3JIEeKTpUUECKOW LENH HA3bIBAECTCS JIMHEUHBIMU ?




3. UTo Ha3BIBAIOT MOIIHOCTHIO IJIEKTPUIECKOTO TOKA?

4. Hamumwre eqUHUIBI N3MEPEHHUSI MOIITHOCTH.

5. IlpuBenurte hopMyIty, BRIpKAIOIIYIO 3aBUCUMOCTh MOIITHOCTH, TTOTPEOIIIeMOi
JMHEWHBIM YJaCTKOM IIEIH, OT HAPSHKSHUH Ha HEM.

Jluteparypa
OcCHOBHBIC HICTOYHUKHU:
1. HmutpueBa B.®d. @usuka ansa npodeccuii U CienManbHOCTEH TEXHHUYE-

ckoro npodmisa: YueOuuk mist CI10.- M.: Axanemus,2020.- 448c.

JlonotHUTE IbHbIE HCTOYHUKH:

17.T'eapenmreiid JI1.O. Quk FO.U. ®usuka. Yuebnuk misa 11 ki — M.,
2005.

18.KacestHoB B.A. «®u3uka» 10 u 11 knacc. YueOnuk mis obmeodpa-
30BaTeNIbHBIX YUeOHbIX 3aBefieHui. - M. 2010.

4. KacesaoB B.A. ®usnka. 10 ki1., 11 xi1.: YaeOnuk s o61ieodpa3ona-
TeJbHBIX yueOHBIX 3aBefieHui. — M., 2005.

5. Iunckuit A.A., I'pakoBckuii ['.FO. YueOHUK /1 yupexneHni HayaabHO-
TO U CpelHero npogeccnoHanbHOro oopaszoBanus «Puzuka», M.,«Popym-Muppa
M», 2018r.

6. 'magkoBa P.A., CoopHuk 3a1a4 1 Bonpocos 1o ¢usuke, M., «Haykay,
2006r. ®usuka. 3amauynuk. 10 — 11 ki.: [Tocobue qis oOmeodbpazoBar. Yueod.
3apeaennit. — 10-e m3a., crepeornn. — M.: Ilpoda, 2017. — 192 c.: mr. — (3a-
nayHuku poder).

7. KnanoB A.C., XKnanoB I''A. «®Pusuka sl CpeHUX CHEIUATBHBIX
y4eOHbIX 3aBeneHui», M «Hayxka» 2016.

8. Kacarkuna W.JI. Penetutop no ¢usuxe 4. | u |l. PocTroB-na-Jlony
«Duzuka» 2017 r.



JlabopaTopnas padora Ne 10
ITo Teme: «McciienroBanne HAMATrHUYUBAHUA (PePPOMATHETUKOB»

1. lean 3aHaATHA:
O3HaKOMHTBCS C OAHUM K3 METOJIOB OIpe/eeHNs] MHAYKIIMA MarHUTHOTO
noJis B (peppomMarHeTrke.

2. llepevyeHb UCMOJIB3YEeMOT0 000PY/A0BAHHUS:
1.251eKTpOMarHuT ¢ UCCIAEAYEMBIM CEPACUHUKOM.
2. JlnHaMmoMeTp, UCTOYHUK TOKA.

3. Amnepmerp.

4. Knrou.

5. Peocrar.

6. [IpoBOHUKM.

3. KpaTkue TeopeTH4ecKue CBeICHUS.

Mertamn MoxxeT 00J1a1aTh MPUPOTHBIMA MAarHUTHBIMU CBOWMCTBAMH, SIBIISIACH
INOCTOSIHHBIM MarHUTOM, @ MOKET MPHOOpPETaTh 3T CBOMCTBA MPU BHECEHUU €r0
BO BHEIIIHEE MarHUTHoOE moje. B mpupoae cymiecTBytoT ocoOble BelecTBa, KOTO-
pbI€ IIPY BHECEHUH UX BO BHEILIHEE MAarHUTHOE TOJI€ OCIA0JIAI0T €ro BHYTPH ce0s
WM ycwinBaroT. Takue BelecTBa Ha3blBaloTCsd MarHeTMkaMmu. CyllecTByeT He-
CKOJIbKO BUJIOB MarHeTUKOB - MAPAMarHeTUKH, TUAMarHeTUKUA U (peppOMArHETUKH.
BemiecTBO mposBIISIET JUaMarHETUYECKHUE CBOMCTBA, €CJIM MPU BHECEHHH €r0 BO
BHEILIHEE MAarHUTHOE T0JIE OCJIa0JISIET €ero BHYTpH ceOs, T.€. MarHUTHasl MPOHUIIA-
€MOCTh CaMOI'0 JMAMAarHeTMKa MEHbIIE, YeM MPOHUIAEMOCTh BHEIIHErO IMOJIs
(MarHuTHOE TOJIE BHYTPH MarHetuka ociabmnsercs). Ecaum maruutHas npoHuiiae-
MOCTb MarHeTuka OoJibliie MPOHULIAEMOCTH BHEIIHETO MOJIsl, TO T0JIe BHYTPU Mar-
HETUKA YCHJIMBAETCS M 3TO BELIECTBO HA3bIBAECTCS MapaMarHETUKOM. MarHeTuk
OyzneT Ha3bIBaThCs (HEPPOMArHETHUKOM, €CIM €r0 MarHWTHAas MPOHUIIAEMOCTh Oy-
JI€T BO MHOTO pa3 0oJibLIEe MPOHUIIAEMOCTH BHEIIHErO MOJs. DTO MPOUCXOIUT TO-
TOMY, 4TO (heppOMarHeTUK UMEET OCOOCHHYIO CTPYKTYpPY - OH COCTOMUT U3 JIOMe-
HOB (IIPOM3BOJIBHO HAMAarHW4eHHbIe 00sacTu (eppomarneruka). Kaxaplii qomeH
uMeeT cOOCTBEHHOE MArHUTHOE TI0JI€ M KaK MAarHUTHAs CTpeJIKa OPUEHTUPYETCS BO
BHEILIHEM MarHUTHOM II0JI€; B 3TOM Cllyyae MpollecC HAMArHWUYMBAHUS MPOTEKAET
B COOTBETCTBHM C KPUBOI MEPBUYHON HaMarHM4eHHOCTH. PasmarunuuBanue dep-
pOMarHeTuka npoTeKaeT Mo APYroid KpUBOM, MOTOMY YTO JOMEHBI COXPAHSIOT Ya-
CTUYHO CBOIO MPEABIAYIIYIO OpueHTanuio. Takum oOpazoM, B pe3ysibTaTe o0pasy-
eTcsl KpHuBasi ructepesuca (rpauku ¥ pUCYHKHU MOCTPOUTH U3 JIEKIIMOHHOTO Mate-
puana).

IToHAEOMATOPHBIMY CHJIAMH HA3bIBAIOTCS CUJIBI, KOTOPBIE JIEHCTBYIOT HA Te-
Ja B 3JIEKTPUYECKUX U MAarHUTHBIX IMOJISAX (JBE MJIACTUHBI KOHAEHCATOpa CaMOITpO-
U3BOJIBHO MpUTsruBatoTcs). Pabora mo cOMMKEHUIO MIACTHH, coBeplIaeMasi MOH-
JI€OMATOPHBIMH JIEKTPUUYECKUMU CHJIAMHU, PABHA YMEHBIIIEHUIO SHEPTHU AJIEKTPH-
YECKOTro IoJIsI KOHJIEHCaTopa.




Ecnu kx momocaM mogxoBOOOpa3HOro MarHuTa WiM 3JIEKTPOMarHuTa MmoJiHe-
CTH CTaJbHYIO IUIACTUHY (SKOpb), TO OHA HAMArHUTUTCSI U CAMOIIPOU3BOJIBHO IMPH-
TAHETCS K IMOJrocaM MarHuta. Ha sikopp I€MCTByeT MAarHWTHas IMOHJIEOMATOPHAs
cuwia. PaboTa 3To#t cuiibl, Kak U B Cilydae ¢ KOHJIEHCATOPOM, paBHa YMEHBIIECHUIO
HHEPruM, HO MAarHUTHOM. MarHuTHas sSHeprus 3aKiro4YeHa B o0beMe CepleUHHKa
MAarHuTa, IKOpsl ¥ BO3AYLIHBIX 3a30poB. [Ipy IJIOTHOM IpuUiIEraHuu sSIKOps K TOp-
1aM cepJieYHrKa 00BbEeM MOJsl YMEHbIIAeTCsd Ha 00beM BO3IYIIHBIX 3a30pOB, IO-
3TOMY padoTa MOHAEOMATOPHON CHJIBI paBHA SHEPTMH MAarHUTHOT'O MOJIS BO3IYII-
HBIX 3a30pOB.
OnpenenuM 3Ty SHEPTHIO KaK MPOU3BEAECHHE 00BEMHOM INIOTHOCTHA SHEPTUM Mar-

HUTHOTO TI0JII Ha 00bEM BO3IYIIHBIX 3a30POB.
2

W =0V = 2sax (1)

2p0 1
® - 00BeMHas IJIOTHOCTh YHEPTUU;
V - 00beM BO3IYIIHBIX 3a30POB;
B - uHAYKIMS MarHUTHOTO MOJIS B 3a30pax;
4, - MAaTHUTHAS MOCTOSTHHAS ( 1, = 47 x10~" In ;
M

4 - OTHOCHTEJIbHASE MarHUTHASI TPOHUIIAEMOCTh (JIUIS BO3ayXa u~1);

S - wIomaak MOMEPEYHOTO CEYCHUS BO3IYITHOTO 33a30Pa;

Ax - JJTMHA BO3IYITHOTO 3a30pa WM X0J1a STKOPSI.

Pabora B MeXaHHKe paBHA MPOU3BEICHUIO CHIIBI HA TIepeMeIeHre 4 = FAx (2)

5 ZSAX:B:\/%x\/E(?))

2u

[Tpupasusiem (1) u (2) FAx=

I[To aT0M (popMyre MOKHO HAWTH MarHUTHYIO MHAYKIIUIO MAarHUTHOTO TIOJIS
3a30pa, €CJIM W3BECTHbI OCTalbHbIe BEIMYMHBI. CHIly, yAEpKHBAIOUIYIO SIKOPb,
HalJieM MpU TOMOIIM JAWHAMoMeTpa. Ecnu Bo3aylHbIE 3a30pbl MEXKIY TOPIAMU
CEpJIEYHUKA M SKOPEM Mallbl, TO PACCESHWE MArHUTHOTO MOTOKa HE3HAYUTEIHHO.
Torpa mpuOIMKEHHO UHAYKIIUIO MOJSI CTAIBHOTO CEpJCYHUKA U BO3AYIITHOTO 3a-
30pa MOXHO CYHUTaTh OAMHAKOBOW. Takum oOpazom, dopmyna (3) mo3Boiser
HAWTU WHIYKIUIO TIOJIS CepJIeUHUKA.

HanpskeHHOCTh MAarHUTHOTO TOJISt KATYIIKHU ONpeeNsseTcs o Gpopmyrie:

= ()
| - cuita Toka, KOTOpPBIN MUTAET OOMOTKY;
| - IJIMHA KaTYIIKH;
N - 91CII0 BUTKOB OOMOTKH;
IN - HamaranumBaromnias cuia.
Taxum obpazom, H=IN (5)
Bocnosnb3oBaBimncs cOOTHOMEHUSIMU (3) 1 (5), MOKHO OIIBITHBIM IYTEM MOCTPO-
uTh 3aBucuMocth B=f(IN). Ona no ¢opme OyaeT cooTBeTCTBOBaThH KprBoii B = F

(IN).



4. ITopa0K BbINOJHEHHS PA00OTHI M COAEPKAHUE 0TYeTA.

1.  CoOpats Lenb Kak IOKa3aHO Ha PUCYHKE
fv"u‘(m. pnlad X e ] ’—Tk’
§ s | ol ¥ I N, PRS- L J )
‘ ] |
, . H% 2
i1 -
- |

[To3yHOK peocTaTa IEpEeBECTH B MOJIOKEHUE, IIPU KOTOPOM COIIPOTHUBIICHHUE PEO-
cTaTa MaKCUMAaJIbHO (TTMTAIOMINN TOK MUHIMAJICH);

2. BKIIXOUMTB NUTAaHUE IEKTPOMArHuTa. SIKopp IPUTSIHETCS K CEPACUYHUKY DIICK-
TPOMarHura.

3. Bpamas raiiky A 1o 4yacoBO# CTpeJKe, 100elTech OTphIBa AKOPS OT CEPJICUHH-
Ka. B 3TOT MOMEHT 3apukcupyiiTe nokasanus aMmrepMeTpa U JMHaMOMeTpa. 3aHe-
CUTE 3HAUYCHUS B TAOIUILY.

4. BBIKIIFOYMTH IMTAHKUE JIEKTPOMAaruuTa. Bpamas raiiky A npoTuB 4acOBOU
CTPEJIKH, BEPHYTh IKOPb B UCXOIHOE MOJI0KEHUE.

5. BxirrounTe nuTaHue 3JIEKTPOMArHATA. SIKOpPb MPUTAHYT K cepaedHuKy. C mo-
MOLIBIO peocTara yBeanunBanTe Tok Ha 0,1 A.

6. [loBTOpHTE MyHKTHI 2-5 HE MEHEE ACBITH Pas.

I F

[A] [H] JE Sm? N B, [T1]




=

Mo=4107

7. Ioctpouts kpuByto 3aBucumoctr B = f (IN).
. OOBSICHUTD XOJ] KPHBOM.

oo

5. KoHTpoJibHBIE BONIPOCHI.

1. YTo Takoe MarHeTUKu?

2. Kakue BUJIbl MATHETUKOB BbI 3HAETE?

3. Pacckaxxute 0 CBOMCTBAaX AUAMarHETUKOB.

4. PacckaxxuTe 0 CBOWCTBax mnapa- u (peppoMarHeTUKoB.
5. Uto Takoe n1oMeH?

6. Kak mporekaeT HamaranunBanne GeppomMarneTuxa?
7. UTo TakO€ MarHUTHOE HACHIILICHUE?

8. B ueM 3akmitouaercs ABJICHHUE TUCTEpE3Uca?

9. YUto Takoe Touka Kropu?

10. Kakne cuibl Ha3bpIBarOTCS TOHACOMATOPHBIMHA?

Jlureparypa
OcCHOBHBIC HCTOYHHUKH:
1. Hmutpuea B.®. ®Ouszuka ayig npodeccuii ¥ criennaaibHOCTEH TEXHUYE-

ckoro npodwist: Yueonuk s CIIO.- M.: Akanemus,2020.- 448c.

JlonoTHUTE IbHbIE HCTOYHUKH:

2. T'enpenmrerin JI1.O. Juk KO.M. ®usuka. YueObnuk mig 11 ki — M.,
2005.

3. KacesaaoB B.A. «®u3uka» 10 u 11 xmacc. YaeOHuK mis o6meoopa-
30BaTebHBIX YUeOHBIX 3aBeeHuil. - M. 2010.

4. KacesanoB B.A. @uszuka. 10 ki, 11 ki.: YueOnuk s o6iieodpa3ona-
TeJIBHBIX yueOHBIX 3aBefieHuit. — M., 2005.

5. Iunckuit A.A., I'pakoBckuii ['.FO. YueOHUK 1 yupexneHni HaqaabHO-
ro U cpenHero npodeccuoHanbHoro oopazoBanus «dusnka», M.,«DPopym-Undpa
My, 2018r.

6. 'magkoBa P.A., CoopHuK 3a1a4 1 BorpocoB 1o ¢usmke, M., «Haykay,
2006r. ®dusuka. 3amauynuk. 10 — 11 xin.: [Tocobue mis obmeodpazoBar. Yueo.
3apeaennii. — 10-e m3a., crepeornn. — M.: Ilpoda, 2017. — 192 c.: . — (3a-
nayHuku poder).

7. KnanoB A.C., XXnanoB I''A. «®Pusuka sl CpeHUX CHEIUATBHBIX
yueOHbIX 3aBeaeHui», M «Hayxka» 2016.

8. Kacarkuna W.JI. Penetutrop no ¢usuke 4. | u |l. PocTtoB-Ha-Jlony
«@uzuka» 2017 r.



JlabopaTopnas padora Ne 11
ITo Teme: «Onpenenenune yCKOpeHUs CHJIbI TAKECTH P MIOMOIIY HUTSIHOTO
MASITHUKA»

1. llean 3ansaTHs:
O3HaKOMHTCS C OJTHMM M3 METOJIOB OIPEACIICHUs] YCKOPEHUSI CBOOOTHOTO MaICHUs

2. IlepeyeHb UCNOJIb3YEeMOT0 00OPY/10BAHUS
l.IltatuB c nOepxarenem.

2.1lTapuk, MOABEICHHBIN HA HUTH.
3.M3mepurenbHas TUHENKa, (JIEHTA)
4.CexyHaomep.

3. KpaTtkue TeopeTnyeckue cBeJeHusl.

MaTteMaTH4ecKuM MasiTHUKOM Ha3bIBAaeTCA MaTepuaibHas TOUKa, MOJABEIICHHAs Ha
HEBECOMOU M HEPACTSHKUMOM HUTHU. MOJIEIbI0 MATEMAaTUUYECKOTO MAsITHUKA MOKET
CIIY’KUTb TSKEJBIN MIAPUK, pa3Mepbl KOTOPOrO0 BECbMa MaJibl [10 CPABHEHUIO C
JUIMHOM HUTH, HA KOTOPYIO OH MOJIBEIIEH.

CwMmeliieHre mapuka oT BpeMEHH (C I0CTaTOYHOM CTENEHBI0 TOYHOCTH ) BhIpaXKaeT-

2
Csl ypaBHEHHEM: x = ACOS ?ﬂt Q)

rae A - aMIMTy1a KoJeOaHuid,

T - nepuon kosieOaHui,

t - MpOMEXKyTOK BpeMEHH, OTCYUTAHHBIN CEKYHIOMEPOM.

CekyHaoMep BKIIOYIIN B TOT MOMEHT, KOT/Ia TPY3UK UMENT MaKCUMAalIbHOE OTKJIO-
HEHHE OT MOJIOKEHUS PAaBHOBECHSI.

CKopocCTh rpy3rKa MOKHO OINPEIETUTh, €CIU B3STh EPBYIO TPOU3BOIHYIO OT

2 .2 .2
CMEIIICHUS TI0 BpEMEHH: V = j—)t(; V= —7” Asin Tﬂt = -V, sin ?ﬁt (2)

27
V,=—A
T
rac V() - aMHJ’II/ITYI{a CKOpOCTH, T. €. MaKCHMaJIBHBIﬁ MOI[YJ'II) CKOpOCTI/I.
VY ckopeHue mapuka MOXHO ONPENEIUTh, €CIIH B3ATh MEPBYIO MPOU3BOAHYIO OT

CKOPOCTH 11O BpECMCHMU:

d 27 )’ 2 2
. V.a:_(_”j A Cos?ﬂtz—aOCOS?ﬁ 3)

S dt’ T
2
27
a,=|—| A
T
IZI€ Ap - AMIUIATYJAa YCKOPEHUS, T.€. MAKCUMAJIbHBIA MOJIYJIb YCKOPEHUS.
CexyHI0MEDP MOKHO BKJIIOYATh MPU J1000M ITOJI0KECHHH IIApHUKa, HO ONPEICIIATh

CMEIIICHUE IapUKa OT MOJIOKECHUS PAaBHOBECHS Yepe3 MPOMEKYTOK BpeMeHH
cienyeT mo 6osee obmei hopmyre:

X = Acos(z_l_—”t + %J ,



TZie (o - HavanbHas (asa.
eciu t=0, x=A COS ¢ T.e. MBI OIpe/iessieM CMEIICHUE B MOMEHT

BKIJIIOUECHUS ceKyHAoMepa. CKOPOCTh M YCKOPEHHUE ONPEAEIISIIOTCS 1O opMysiam

(2)u (3)
Bo3Bparniaronnyro CHry MOYKHO ONPEJICIIHTh IT0 BTOpoMy 3akoHy HeioroHa (F=ma)
eciu ¢o = 1.

2
2 2 2
F=—mA £ cos—”tz—FO cos Xt
T T T

27 2 27 2
F, = mA —] K =m(—j Fo = KA,
T T
rae Fo - aMIIJINTyJa CUJIbI, T. €. MaKCHUMAaJILHBIN MOAYJIb CHUJIBI.

M - Macca mapuka.

mv
Kunernueckas s3Heprus mapHka onpeaensiercs no popmyine: w, = —

2

[ToTeHLMaNbHYIO SHEPTUIO CUCTEMBI MOKHO OIIPENIEIUTD 0 PopMyIIe: w, = 2”""*
Tak kak cucTeMa CUYMTaeTCsl M30JIMPOBAHHOW U MACATBHOM, TO MOJIHAS SHEPIUs
€€ paBHa:

W=Wy + W

Bo Bcex Q)opMynax IMPUHUMACT YHaCTHUC BCIIMUHHA T, KOTOpasd 3aBUCUT TOJBKO OT
mapaMCcTpOB CUCTCMBI
[/
T=2r|—,
g

¢ - ITUHA HUTH MasTHUKA,
g - yCKOpeHHEe CBOOOHOTO TaICHHUS.

BbiBoja padoueii ¢gopmyJibl. 3a7a4y MOXKHO BBITIOJHUTH, T.€. ONPEAECTUTH BEIU-
YUHY YCKOPEHHSI CBOOOHOTO MaJeHUS Ha TAaHHOM IMIHUPOTE, €CIIU
ypaBHeHHe (3) peluTh OTHOCUTEIBHO (.

T? 0 _Ax’e

- 4
Ar? g:>g T? ()

4. IlopsAOK BHINOJHEHUS PA0OTHI U COAEP:KAHUE OTUYETA.
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1. [TocTaBUTh MITATUB Ha Kpal CTOJIA, KaK MOKa3aHo Ha puc. 15

2. 3axaTh HUTh MasiTHUKA B Jiep KaTelie MTaThUBa TaK, YTOOBI PACCTOSIHUE OT IEH-
Tpa IIapuKa 10 TOYKU MoABECa ObIJI0O MAKCUMAIbHO BO3MOKHBIM.

3. [IpuroToBUTh U3MEPUTETHHYIO JIMHEHKY U CEKYHIOMED.

4. Ecnu mapuk OTKJIOHUTH OT TMOJIOKEHHUSI PAaBHOBECHS Ha yYToJI OKOJIO 5 TPajycoB
U OTITYyCTHUTh, TO CUCTEMa OyJIeT COBEpIIATh MOYTH TapMOHUYECKUE KOIeOaHMUs.
[epuon xonebanuii ee OyaeT noguuHATHCS Gopmyiie (3)

5. U3 dhopmyisl (3) nonyuute ¢popmyiy (4) 1 Bce BeIUUMHBI Ha3oBUTE. HanuMeHo-
BaHUS YKOKUTE.

6. Jl1s1 Oosiee TOUHOTO ONpeesIeHUs Mepruoia KojeOaHuil BaM NpUAETCs MPpH MO-
MOIIIM CEKyH/IOMEpPa OTCUUTHIBATh BpeMs | aBajmaTu moyHbIX KoneOanuii. N=20
B Taxom cirydae nepuop pasen: T= t/n=t/20.

7. ®opmyity (4) npunercs 3anucaTh elie pa3, yuuThiBasi YUCICHHbBIC 3HAUCHUS Be-
JIMYHH:

4-7%-0-n*  4.314%.20%¢
g = t2 = t2
8. ITpuroroBuThH TAOIUILY.

g Tab.
NoNe| 7 .m n t,c g,ﬁ2 gcp,ﬂz Ag,mlc?|Ag,cp,mlc?| M| €9%
C C 2
C
L 20
2
20 9,81
3
20

9. Onpenenutsb JUIMHY MasiTHUKA. I3MepATh OT LIEHTpa IapyKa 0 TOUKH MO/BECA.
JlaHHbIE 3aHECTH B COOTBETCTBYIOUINM CTOIOMK TaOIUIbl. OTKJIOHUTH MasiTHUK OT
IIOJIO’KEHMS] PABHOBECHS HA yroJ OKOJIO S5 TI'pagycoB.

OTnycTuTh, OAHOBPEMEHHO BKIIIOYasi ceKyHaoMep. Otcuntarh 20 MOJHBIX KOJIe-



Oanuii, CekyHaoMep OCTAaHOBUTH. BpeMsi nBaamaTy moaHBIX KoJeOaHU 3aHECTH B
COOTBETCTBYIOIIUNA CTOJIOUK TAOTHUIBI.

10. M3MepeHus BBIIOIHUTH HE MEHEE TPEX pa3 MPH Pa3IMYHBIX JJIMHAX MasTHUKA.
JlaHHBIEC 3aHECTH B COOTBETCTBYIOIINUE CTOJIOUKH TAOTHUIIBI.

11. Beruncnuts: 91, 92, 93, Jep, AJcep, ¢ §. JlaHHBIE 3aHECTH B TaOIHUILY.

12. Cnenatb aHanu3 pe3ynbTaToB. Pe3ynprar 3anucaTth B BUAC: J=0cp+ A Jcp

13. PaGoTy nokazarh npernojiaBaTeo.

14.YcTraHoBKY cath 1a00paHTy.

5. KoHTpoJIbHBIE BONPOCHI.

1. Kakue koneOaHusi Ha3bIBAIOTCS CBOOOIHBIMU?

2. Kakue xonebaHus Ha3bIBAIOTCS TAPMOHUYECKUM?

3. B kakux equHHIIAX U3MEpsETCs KpyroBas 4actoTa?

4. Pa3zpsicHute nousTue (a3bl aMIUIUTY bl KOJIEOaHUN (HU3HUECKON BEIUYUHBI.
5. BbIpa3ute KpyroByro 4acTOTy 4epe3 CKOPOCTh U YCKOpEHHUe Kosiebanuit pusu-
YeCKOW BEJTMYMHBI.

6. Ot uero 3aBUCUT COOCTBEHHBIN MEPHOJ KOJICOaHUM MEXaHUUECKON CUCTEMBbI?
7. B yem cocTOUT MPUHILINI aBTOKOJICOaHU?

8. HazoBuTe OCHOBHBIE YETHIPE YACTH JHOOON aBTOKOJIEOATENIbHON CUCTEMBI.

Jlureparypa
OCHOBHBbIC HCTOYHHUKH:
1. HmutpueBa B.®. ®usuka aiig npodeccuil U crienragsbHOCTEN TEXHUYE-

ckoro npodmisa: YueOunuk mist CI10.- M.: Axanemus,2020.- 448c.

JlonoJiHUTeIbHbIE HCTOYHUKMU:

4. T'enpenmreiin JI.O. Juk FO.M. ®usuka. YueOunk mrs 11 k1. — M.,
2005.

5. KacesnoB B.A. «®usuka» 10 u 11 xmacc. YueOHuk s o6meoOpa-
30BaTeNIbHBIX YUeOHbIX 3aBenieHuid. - M. 2010.

4. KacesaoB B.A. ®uznka. 10 ki1, 11 xi1.: YueOHuk 1151 o61ieodpa3ona-
TEJIbHBIX yu4eOHbIX 3aBefeHuil. — M., 2005.

5. Ilunckuit A.A., I'pakoBckuii ['.FO. YueOHUK U1 yupexIeHni HauaabHO-
ro u cpeaHero npodeccuoHaibHOro oopazoanus «duzuka», M.,«Dopym-UnHbppa
My, 2018r.

6. 'magkoBa P.A., CoopHuk 3aia4 u Bornpocos 1o ¢usuke, M., «Haykay,
2006r. ®usuka. 3agauynuk. 10 — 11 xi.: [Tocobue mis oOmeodbpazoBar. Yueo.
3aBenenuid. — 10-e uzn., crepeotun. — M.: JIpoda, 2017. — 192 c.: un. — (3a-
nagauku podern).

7. KnmanoB A.C., XnanoB I''A. «®Puszuka g CpeHUX CIEIUATbHBIX
yueOHbIX 3aBefieHui», M «Hayka» 2016.

8. Kacarkuna W.JI. Penetutop nmo ¢usuke 4. | u |l. PocroB-na-/lony
«Duzuka» 2017 r.



JlabopaTopHas padora Ne 12
IIo Teme: «Coopka nmpocreiinmiero paauonpueMHUKA»

1. Ileab 3aHsATHS:
Hayuntbcs coOupaTh MPOCTCHINNK TPUEMHHK M YSICHUTH (PU3HUYCCKYIO
CYIIHOCTB PaOOTHI €ro 3JICMEHTOB.

IlepeyeHb HCMOJIB3YEeMOT0 000PY10BAHMS
Maket nmpueMHuKa

Makert ycuiurens.

HNcTounuk nutaHus.

[IpoBOAHUKH.

e

3. KpaTkue TeopeTH4ecKue CBeICHUS.

[TpuéMHUK mpencTaBisieT cOOOM Lelb, COCTOSAIIYIO U3 HECKOJIbKUX y4yacT-
KOB, K&XKIbIH U3 KOTOPBIX BBIIOJHSAET CTPOTO ONpeAeaéHHble (PYHKINU. YYacTOK
«aHTEHHa-3eMJIsD» MPEJICTABISET COOOM OTKPBITHIM KOJeOATeIbHbIA KOHTYpP 0OJIb-
X pa3MepoB. BonHbl, npumenmve u3naneka, MOKHO CUHATaTh IUIocKuMH. [lo-
stomy D/JIC, HaBOAMMBIE B PA3JIMYHBIX YACTIX aHTCHHBI, CKJIa/IbIBAIOTCS, €CIIU aH-
TE€HHA NPAaBUJIBHO OPUEHTHPOBaHA. Eciny nepegaun BEAYT HECKOJIBKO CTAHIUM, TO
aHTEHHA yJIaBJIMBAET B OOJbIIECH WJIM MEHBILIEH CTENEHN CUTHAJIBI BCEX 3TUX CTaH-
nui. DJ1C co31aét B enM «aHTEHHA-3€MJISD» BBICOKOYACTOTHBIN MOAYJIUPOBAHHbBIN
TOK. B mpocTteien cxeme Mexly aHTEHHOM U 3a3€MJICHHEM BKJIFOYAIOT MOCIIEN0-
BaTEJIbHO 3aKPbITHIN KOJeOaTeIbHbII KOHTYP - BXOJHOW KOHTYp npuéMHuKa. Eciu
ATOT KOHTYp HACTPOEH HAa YaCTOTY MPUHUMAEMOU BOJIHBI, TO B HEM BO3HUKAET OT-
HOCHUTEJIBHO OOJIBIIION TOK TOM 4acTOThl. B ToXe BpeMs TOK, MOTpebisseMblii KOH-
TYpOM U3 aHTEHHbI, MUHUMaJIbHBIM.

[TOUEMY? BcrioMHHMM psifi TOJIOKEHUH.

1. Pe3oHaHC - sIBIIEHUE PE3KOr0 BO3PACTaHUS aMIUIUTYIbl BBIHYKIECHHBIX
KoJjebanuii. Bo3HukaeTr oH npu omnpenenEHHbIX ycloBusX. Yactorta coOCTBEHHBIX
KOJIeOaHMI CUCTEMBI (Y4acToTa COOCTBEHHBIX DSJECKTPOMATHUTHBIX KOJIeOaHWl B
KOHTYp€) COBMAAAET C YaCTOTOM BBIHYXIAIOIIETO BO3EHCTBUS (AaCTOTOM MPUIIO-
YKEHHOTO K KOHTYPbI HaIPSKEHU).

2. YacTtoTa cOOCTBEHHBIX KOJEOAHMI 3aBUCUT OT BEJIMUMH MHIYKTUBHOCTU U
émkocTu KoHTypa. COOCTBEHHbIE KOJEOAHHS BO3MOKHBI TOJIBKO B HJI€aJbHOM
KOHTYpE, aKTUBHOE COIPOTHUBJIEHWE KOTOpPOTrO paBHO Hymto. llomnas mposonm-
MOCTh TaKOI'0 KOHTypa B COCTOSSHUM PE30HAHCA TAK)KE paBHA HYJIO, T.K. €r0 WH-
TYKTUBHOE CONPOTHUBIICHUE PABHO EMKOCTHOMY.

L*2z* fo=1/C*2x* f

N3 3TOr0 ypaBHEHUS MOXKHO OIPENETUTh COOCTBEHHYIO MJIM PE30HAHCHYIO
4acToTy:

An’fe> = 1/LC= fo=1/2n*/(L*C)

Ecnu B TakoM KOHTYype BO30YIUTh KOJI€OaHUs C YACTOTOM fo, TO OHU OyAyT
MPOJI0JKATHECA OECKOHEYHO JI0JIT0, T.K. JUKOYJIEBBIX TOTEPh B HEM HET.



B 3TOM ciydae Mex1y KOHIEHCATOPOM M KaTyIIKOW MHIYKTUBHOCTU HUIET

OOMeET 3HEepruel B COOTBETCTBUU C PABEHCTBOM:
C*Up?2 = L*1¢% /2

C - EmxocTb koHTYpa; L - mHAyKTHBHOCTB KOHTYpa; U, - aMILTUTYIHOE 3HA-
YeHHE HaIpsOKEHUs Ha KOHAEHCATOpe WM Ha BXOJle KOHTYpa; lo - amruutyaHoe
3HAYEHUE TOKA B KOHTYpE.

Takoit, yxe coaepKaliuil SHEPTHI0 KOHTYp, Oyay4yu MOJKIIOYCHHBIN K HC-
TOYHUKY SHEPTruu (y4acTOK «aHTEHHA-3e€MJI») MOTPEOIATh OT HETO YHEPTHI0 HE
Oyzer. DTO O3HAYaEeT, YTO CONPOTUBJIECHUE KOHTYpa MNEPEMEHHOMY TOKY B LIENH
«aHTEHHa-3eMJIsD» PaBHO OECKOHEYHO OOJIBIION BEIUYUHE.

3. B peanbHOM KOHTYpE aKTUBHOE CONPOTUBIIEHUE HE PABHO HYIIIO, IO3TOMY
JOKOYJIEBBI TOTEpH 00s13aTenbHO OyayT. UTOOB moaaep KuBaTh He3aTyXalolle Ko-
Je0aHusl KOHTYP BBIHYKJEH IMOTPEOJATh 3HEPrur0 U3 aHTeHHbL. [loTpebiieHue
HHEPrUM KOHTYPOM O3HAYyaeT, YTO €r0 CONPOTUBJICHHE TOKY aHTCHHBI YK€ He Oy-
JI€T paBHO O€CKOHEYHOCTHU. BennuuHa 3Toro ConpoTuBiIE€HUS 3aBUCUT OT OJIM30CTH
KOHTYypa K COCTOSIHMIO pe30oHaHca. IIpu pe3oHaHce CONpOTUBIIEHUE KOHTYpa CaMoe
oonbioe. [Ipu 3ToM KOHTYp MOTPeOISET SHEPTUIO U3 aHTEHHBI HanboJiee IKOHO-
MUYHO. TakuM 00pa3oM, B LIENHU «aHTEHHA-3EMJISD» CaMbIM OOJIBIINM CONPOTHUBIIE-
HUEM 00J1aJJaeT KOHTYp, HACTPOECHHBII B pe3oHaHc. Ha HEM u Oyner camoe 00Jib-
110€ MaJICHUE HANPsUKEHUs. Ecii B 1enu «aHTEHHA-3eMJIsD» IPOXOAAT MHOTO TO-
KOB Pa3jIMYHbIX YaCTOT OJHOBPEMEHHO, IO TOJBKO TOK PE30HAHCHOW YaCTOTHI CO-
31a€T HA BXOJI€ KOHTypa MaKCUMaJIbHOE HAMPSKEHHUE.

Takoe CBOWCTBO KOHTYpa IMO3BOJIAET CPEAM MHOMXKECTBA TOKOB BBIICIUTH
TOK, MHTEPECYIOIIEH Hac YacTOThl, HAcCTpaWBas KOHTYp Ha JAHHYIO YacTOTYy.
HacTpoiiky MOKHO OCYHIECTBUTH COOTBETCTBYIOLIMM H3MEHEHUEM HHIYKTUBHO-
CTU U €MKOCTU KOHTYpa. UTOOBI U3BJI€Ub MOJIE3HYI0 HH(OPMALIUIO U3 BHIOPAHHOTO
CUTHAJIa, MapajuleJIbHO KOHTYPY IMOAKJIIOYAIOT LENb JETEKTOpPa, COCTOSIIYIO W3
caMmoro JIeTeKTopa u ero Harpy3ku. Harpyska gerektopa npencrasisieT co0Ooil na-
paJlJIeNIbHYIO LEMOYKY, COCTOSIIYI0 M3 KOHJeHcaTopa U TenedoHa (WM pe3ucTo-
pa).

YT0 :Ke NPOUCXOAUT B LENH JAeTeKTOpa?

Ha Bxox nenm nerekropa nofaércs MOAYJINPOBAHHOE HANPSKEHUE BBICOKON
4acTOThI. JTO HANPSYKEHHUE CO3J1aET B LIETIH JETEKTOPa BBICOKOYACTOTHBIN TOK. I'ak
KaK JIETeKTOp 00JaaeT OAHOCTOPOHHEW MPOBOJMMOCTBIO, TO TOK B LEMU Npea-
CTaBJIsIET COOOW CEpUI0 BBICOKOYACTOTHBIX HMMIYJbCOB OJHOTO HaIlpaBJeHUS,
MMEIOIINX PA3MYHYIO BEIMYUHY. JIeTEKTOp BBIIPSAMIISET BHICOKOYACTOTHBIA TOK.
B oTnuume OT HEBBIIPSIMIIEHHBIX MOIYJMPOBAHHBIX BBICOKOYACTOTHBIX KoseOa-
HUM, BBIIPSIMIICHHbIE MOJYJIMPOBAaHHbIE KOJIEOaHUs SBISIOTCS COUETAHUEM OJHO-
CTOPOHHUX BBICOKOYACTOTHBIX MYJIbCAIIMH MOCTOSIHHOW aMIUTUTYbl U KOJEOaHU
3BYKOBOM 4acCTOTHI. TakuM 00pa3oM, BBIIPSIMIICHUE MOYJIMPOBAHHBIX KOJICOAHUN
OPUBOJUT I UX IEMOAYJSALNH, T.€. K (PAaKTUUECKOMY PacUJICHEHUIO Ha T€, KOTOphIE
ObUIM MCTIOJIB30BaHbI NMEPEAAIOIIEH CTAHLIMEH B KaYECTBE HECYIUX, U T€, KOTOPbI-
MU MpoU3BOAMIACE MONyJsus. 1loaToMy mocne nerexkropa, s MOJTHOTO pasjie-
JIeHUsI 3TUX Koyie0aHMi, JOCTaTOYHO cO3/1aTh JBe 1enouku. OaHa U3 HUX JOJDKHA
OBITh JIETKO MPOXOJUMOM JUIsl BHICOKOYACTOTHBIX TOKOB - 3TO KOHAEHcaTop. [py-



rasi - JI7Isi HU3KOYaCTOTHBIX TOKOB (TelIedOH WIH PE3UCTOP).

CursHain, npuHAIMAaeMbIi TAKUM TPUEMHHUKOM, OY€Hb MajlOi MOIIIHOCTH, YTO-
OBl YBEJIMYUTh TPOMKOCTb 3BYKa, Tele(hOH 3aMEHSIOT PE3UCTOPOM M TMOJTYICHHBIH
YYaCTOK TOJKITIOYAIOT K YCHJIMTEIO0 HU3KOH 4acTOThl. TeraedoH e MOAKII0YaloT
K BBIXOJY YCHUITUTEIIS.

4. IlopsiioK BBIMOJHEHUS PA0OTHI U COAEPKAHUE OTUETA.

1.Ha3BaTp y311bl IPUEMHUKA.
2. [IpucTynuTh K BBITMIOJHEHUIO 3a/1aHUs

N Nel.

Ne 1 2 3 4 5 6
y3JI0B

No
n - OTBETOB

3. Cobpats pelicTByrommii MakeT npuéManka. [lokasars npenogasatenmo. [loa-
KIIFOUNTh NPUEMHUK K YCUIIUTENIO HU3KOM yacToThl. [Ipocnymiate nepegady.
Pa3obpath cxemy. MakeT moMecTUTh B STUEHKY.

4. TIpucTynuTh K BBIMIOJHEHUIO 3aaHus No2.

1 |2 3 4 5 6 7 8
Ne Bonpoca
Ne orBera

5. Pe3ynbpTaThl moka3arh MpenoiaBaTelo.

5. KoHTpoJibHbIE BONIPOCHI.

1. Kakyto BOJIHY Ha3bIBalOT 3JEKTPOMArHUTHOM ?

2. Kak 3aBHUCHUT MIIOTHOCTh SHEPTHUH ANEKTPOXUMHUYECKOTO TOJISI OT HAMIPSKEHHO-
CTH 3JIEKTPOXUMHUYECKOTO T0JIs1?

3. Kak MHTEHCHUBHOCTbH 3JEKTPOXUMHUECKON BOJIHBI 3aBUCUT OT PACCTOSHUSA 10
VCTOYHHKA U3ITy4YEHHUA?

4. Kak MHTEHCHUBHOCTb 3JIEKTPOXUMHUYECKOW BOJIHBI 3aBUCUT OT €€ YaCTOThI?

5. KakoB MexaHU3M JaBlIEHUS JIEKTPOXUMUYECKON BOJHBI HA 0OBEKTHI BCTpeya-
IOILMECS HA ITyTH €€ paclpOCTPAaHEHUS.

6. OxapakrepusyiTe 0COOEHHOCTH paguoTenerpadHoil u paauoTeneoHHON CBs-
3H.



7. Kakoe n3aMeHeHue nepenaBaeMoro CUurHaia Ha3blBaloT aMIUIUTYTHOM MOy s
auein?
8. Kakoe n3MmeHeHue repeaBacMoro CUruaja Ha3bIBaloT YaCTOTHOM

Jluteparypa
OcCHOBHbIC HCTOYHHUKH:
1. HmutpueBa B.®d. ®usuka ansa npodeccuii U CienuanbHOCTEH TeXHHUYE-

ckoro npodmisa: YueOuuk mist CI10.- M.: Axanemus,2020.- 448c.

JlonotHUTE IbHbIE HCTOYHUKH:

6. I'eagenmreiin JI.O. Juk FO.M. ®uszuka. Yuebnuk musg 11 ki — M.,
2005.

7. KacpsHoB B.A. «®usuka» 10 u 11 knacc. YueOHuk st obmeoopa-
30BaTeNIbHBIX YUeOHbIX 3aBesieHui. - M. 2010.

4. KacesaoB B.A. ®usnka. 10 ki1, 11 xi1.: YaeOnuk s o01ieodpa3ona-
TeJbHBIX yueOHbIX 3aBeacHui. — M., 2005.

5. Ilunckuit A.A., I'pakoBckuii ['.FO. YueOHUK U1 yupexIeH! HauaabHO-
TO U CpelHero npogeccuoHanbHOro oopaszoBanus «Puszuka», M.,«Popym-Muppa
M», 2018r.

6. 'magkoBa P.A., CoopHuk 3a1a4 1 Bonpocos 1o ¢usmke, M., «Haykay,
2006r. ®usuka. 3agauynuk. 10 — 11 ki.: [Tocobue s oOmeodbpazoBar. Yueo.
3apeaennit. — 10-e m3a., crepeornn. — M.: Ilpoda, 2017. — 192 c.: 1. — (3a-
nayHuku poder).

7. KnanoB A.C., XXmanoB I'.A. «®Pusmuka i CpeIHUX CICIUATBHBIX
y4eOHbIX 3aBeneHui», M «Hayxka» 2016.

8. Kacarkuna W.JI. Penetutrop no ¢usuxe 4. | u |l. PocTroB-na-Jlony
«Duzuka» 2017 r.

JlaGoparopHasi pabora Ne 14
Tema: «Onpenesienne GOKYyCHOIro pacCTOSHUS JIUH3bD)

1. Hean 3anaTusi: Hayuntbcss npor3BOAUTh MOCTPOCHUS M300paKEHUS B JIMH-
3aX. YMeTb M0JIb30BaThCs (POPMYJIION JIJIsl CONMPUTSKEHUU TOYEK JIMH3BI.

2. TlepeyeHb NCNOJIL3YEMOT0 000PY10BAHUSA:
1.CobupatenpHas JIMH3A.

2.Wctounuk cBeTa.

3.MacmtabHas JIMHEHKa.

4.9kpaH.



3. KpaTkue TeopeTH4ecKue CBeIeHUs.

PaccTosiHue oT onTUYecKOro IeHTpa JIMH3bI /10 €€ TIIaBHOro (hOKyca Ha3bIBaeTCs
rJIaBHBIM (POKYCHBIM PacCTOSIHUEM JIMH3BIL. | TaBHOE (POKYCHOE paccTOsIHUE JIMH-
3bI 3aBUCHUT OT KPUBH3HBI €€ MOBEPXHOCTEH, ONTHUECKUX CBOMCTB .BEIIECTBA
JIMH3BI M ONTHYECKUX CBOWCTB CPebl

10 (L+i] Q)

F |\ R, R,

cp

R1, Rz - paguychl KpUBU3HBI TIOBEPXHOCTEH JTHMH3HI.
I, - aOCOMIOTHBIH MOKA3aTeNb MPEIIOMIICHUST BEIIECTBA JIMH3bI
I, - aOCOIIOTHBIH MTOKA3aTeNb MPEIOMIICHHUS CPEJIbl, B KOTOPYIO OITyIIeHA JINH3A.
['maBHOE (hOKYCHOE pacCTOSHUE JIMH3BI F CBS3aHO C PaCCTOSHUEM OT ONTUYECKOTO
[EHTpa J0 IpeaMeTa a | JI0 ero u3odpaxeHus f Gopmynoi

1 1

1
1. 1.1
F d+f ()

4. IlopsAIOK BHINOJHEHUS PA0OTHI U COAEPKAHUA OTUETA.

1. TlocTpouTh N300paKeHUE CBETAIIEHCS TOUKH, PACIIONIOKEHHOM Ha rJIaBKOU Of-
TUYECKOW ocH cobupaTenbHoi muH3bl. (M300paxeHue J0IKHO ObITh AEMCTBH-
TEJIbHBIM )

Ne n/mt o/MM fmm F Mm Fcp MM AFcp MM |eF%

1.

2.

3.

5. YCTaHOBUTH UCTOYHHK CBETA, JIMH3Y U 3KPaH BJIOJIb OJHOTO HAIPABIICHHUS.
6. IlepemeniaTh HCTOUHUK CBETA U JIMH3Y BJOJIb UTOTO HAIIPABJIECHUS /10 TEX
[Top, xorja Ha SKpaHe MOTYUUTCS YETKOE U300paKeHUsI ICTOYHHUKA CBETa

- YBEJIMYEHHOE UM YMEHbIIEHHOE. JlaHHbIEe 3aHECTH B TaOIUILY.

7. OnbIT NOBTOPUTH UB MEHee TpexX pa3. JInHeitHble pa3Mepbl H300paxeHus
MCTOYHHKA CBETA JOJDKHBI ObITh pa3nyHbIMU. [[aHHBIE 3aHECTH B TAOJIHILY.
8. Mcnonb3ys cooTBeTCTBYIOMMUE (hopMyIibl, onpeaenutsb d, f— F

Y 3aHEeCTH ux B Tabnuny Fi, F2, Fs,

5. KoHTpoJibHbIE BONIPOCHI.

1. Maiite onpeaeneHue JMHEHHOTO YBEJIMUYECHUE ONTHYECKON CUCTEMBL.

2. JlaiiTe onpeneneHye riiaBHOW ONTHYECKOW OCH M IJIaBHOW ONTHYECKOM IIOTHO-
CTH JIUH3BI.

3. B dem oTnmuune cobuparoiieii JUH3bI OT PaCCEUBAOIICH?

4. Kak cBsizaHO (hOKYCHOM pacCTOSHUM TIOCKO-BBITYKIION JIMH3BI C PAILYCOM
KPUBH3HBI €€ IOBEPXHOCTH U a0COTIOTHBIM KOA(h(OUIIMEHTOM MPEIIOMIICHUST MaTe-
purana JuH3bI?




5. Kaxkas ¢usnueckas BeaIu4rHa HA3bIBACTCS ONTUYCCKON CHUIION TUH3BI? B Kakmx
€AUHULIAX OHA U3MepseTcs?

6. Kakue Tumnbl n300paxxeHuit BO3MOXHBI B COOMpArOIeii JINH3bI?

7. Kaxkue Tumbl n300paxeHuil BO3MOXHBI B pACCEUBAIOICH JIMH3bI?

Jluteparypa
OcCHOBHBIC HICTOYHUKHU:
1. HmutpreBa B.®. ®uszuka 15 npodeccuii U crienuanbHOCTEN TEXHUYE-

ckoro npodwmist: Yueobnuk s CI10.- M.: Axanemusi, 2020.- 448c.

JlonoTHUTE ILHbIE HCTOYHUKH:

8. I'eamenmreitd J1.O. {uk FO.U. ®uzuka. Yuebnuk misg 11 ki — M.,
2005.

9. KacpsHoB B.A. «®usuka» 10 u 11 knacc. YueOHuk st obmeoopa-
30BaTeNIbHBIX YUeOHbIX 3aBefieHui. - M. 2010.

4. KacesaoB B.A. ®usnka. 10 ki1., 11 xi1.: YaeOnuk s o61ieodpa3ona-
TeJbHBIX yUueOHBIX 3aBefieHul. — M., 2005.

5. Iunckuit A.A., I'pakoBckuii ['.FO. YueOHUK 1 yupexneHni HayaabHO-
TO U CpelHero npogeccnoHanbHOro oopaszoBanus «Puzuka», M.,«Popym-Muppa
M», 2018r.

6. 'magkoBa P.A., CoopHuk 3a1a4 1 Bonpocos 1o ¢usuke, M., «Haykay,
2006r. ®usuka. 3agauynuk. 10 — 11 ki.: [Tocobue mis oOmeodbpazoBar. Yueb.
3apeaennit. — 10-e m3a., crepeornn. — M.: Ilpoda, 2017. — 192 c.: mr. — (3a-
nayHuku poder).

7. KnanoB A.C., XKnanoB I''A. «®Pusuka sl CpeHUX CHEIUATBHBIX
y4eOHbIX 3aBeneHui», M «Hayxka» 2016.

8. Kacarkuna W.JI. Penetutop no ¢usuke 4. | u |l. PocTroB-na-/lony
«Duzuka» 2017 r.



JlabopaTopnas padora Ne 13
ITo Teme: «OnpenesieHue NOKa3aTes MPeJOMIICHHUS CTEKIA)

1. Hean 3ansTusi: O3HAKOMUTHCSI C OJIHUM U3 CHOCOOOB ompeeneHus Kodhdu-
[[MEHTA IPEJIOMJICHUS MPO3PAYHBIX CPE/I.

2. IlepeyeHb UCNOJIb3YEeMOT0 00OPY/10BAHUS
1.IlmacTuna ¢ nmapauieIbHBIMUA TPAHAMMU.

2. bynaBku.

3. MepHas InHEenKa.

4. IloncraBka.

3. KpaTkue TeopeTnyeckue cBeIeHH.

[Ipu nepexoze cBeTa U3 OHOM CPebl B APYTYIO MPOUCXOAUT MPEIIOMIICHUE Tydeid
- U3MEHSETCSI HalPaBJICHUE PACIIPOCTPAHEHUS CBETA. JTO SBIICHUE OOBIICHACTCS
TEM, YTO B Pa3JIMUHBIX CpellaX CKOPOCTh CBeTa pa3inyHa. OTHOIIEHNE CKOPOCTH
CBETa B BAKyyMe K CKOPOCTH CBETa B BEILIECTBE

Ha3bIBACTCs a0COTFOTHBIM TTOKA3aTeNIeM MPEIOMIICHHS ATOTO BeriecTBa N=c/v. U3
JaHHOM (POPMYIIBI IETKO MOXKHO

TIOJYYHTh JAPYTYIO, CBA3BIBAIONIYIO N C YIIIaMU MajeHus | 1 mpenoMieHus B: Sini/
B sin=n.

Takum oOpa3om, JJisi BBIMUCICHHS N TOCTaTOYHO H3MEPUTH JIBa yria i u f3.

4. IlopsAOK BHINOJHEHUSA PadOTHI.

N Y

M4 1. Ha cepenuny nucra Gymaru rnojoxKuTh
: TUTamMsl TIACTUHY. PacionoxxuThbes Taxk,
YTOOBI IJ1a3 HAXOJIUJICS HA YPOBHE TUIACTH-
HBI.

2. BOnmu3u ot 60KOBOM I'paHU MJIACTUHKH
. BKONOTH Oynasky O.

;-4 3.Cmotpetb Ha OynaBky O uepe3 MIacCTUH-
: Ky, MEIJICHHO TIOBOPAYMBATh TJIACTHHKY,
.1 [I0Ka BEPXHSS 4acTh OYJIABKH M BHAMMAS
‘ gyepe3 CTEKJI0 HIKHSS YacTh Pa3oiayTCs Ha
.. BO3MOXHO 0OJIblIEE PACCTOSTHUE.

Y0 4.BKonoTh oynaBku M,0,N 151 HUX BBI-
Opathb Tak, 4TOObI BUAMMBIC Yepe3 Tuia-
¢ CTUHKy HM>KHHE 9acTH OyJIaBOK OKA3aJIiuCh
pPAacnoJIOKEHHBIMU Ha OJTHOM IIPSIMOM.

5. O06BecTH o4YepTaHus IJIACTUHKH KapaH-
JIAIIOM, BEIHYTH OyJIaBKUA U OTMETHUTH (TOY-
Kamu 1 OykBamm) ux nonoxkenue. N, O, O,




M.
6.Cuarp iactTuHky. [Ipoueptuts muanu MO, 00, ON npoxomxuts 00 10 Kpas
JIUCTA.

7.Yepes Touky O npoBecTd NPSMYIO MO/ YTJIOM K MEepeHEN TPaHu TUIACTUHKH.
8.0t Touku 0 Ha HTOMU MPSAMOI OTIOXKUTH paBHbIe oTpe3ku (1o 10 cm.) OA, OB.
9.3 Touek A u B onyctuts neprnieniukyssipsl AC 1 BD B nomy4eHHBIX IpsiMO-
yroabHbIX TpeyroibHukax ACO u ODB runoteHys3sl, paBHbI 10 TOCTPOEHUIO
0A=0B. Karetst AC nu BD M0*kHO U3MEpPUTH JIMHEUKOIA.

yeon AOC =i

sini=AC/OAsin =BD/OB = sini/sin f=A0*0B/OA*BD = AC/BD = n=AC/BD
yeon DOB = f8

Ne /mt AC MM BD MM N Nep ANep eN%

1

2

3

10. MI3mepenus BHIOIHUTH HE MEHee TpexX pas. JlaHHble 3aHeCTH B TAONHILY.
11. Micionp3ysi COOTBETCTBYIOIIYIO (pOPMYITY, HAUTH N.

12. Beraucauts: Nep, ANgp, ¢ N%.

13. Cnenatpb aHanu3 paboTel. Pe3ynbTaThl okaszaTh NpenogaBaTeio.

14. OTBETUTH Ha KOHTPOJIBHBIE BOIIPOCHI.

5 KoHTpoJibHBbIE BOPOCHI.
1. ChopmynupyiiTe 3aKOH MPEIOMIICHUS CBETA U J0KAa3aTh MOJIHBIN MPUHIIMIT
I'torixMmca.
2. Kaxkyto pusnyeckyro BeTMYUHY Ha3bIBAIOT a0COMIOTHBIM TIOKa3zareneM? YUto
OHa XapakTepusyer?
3. 3anumuTe 3aKOH MPEIOMIICHUS CBETA IS ABYX Cpell ¢ aOCOMOTHBIMU MTOKa3a-
TeSIMH N1 1 Ny . Uem oTiiMyaeTcst X011 JTyda MPH €ro MPEIOMICHUN B ONITUYECKU
OoJee MIIOTHOM cpesie OT MPEIOMIICHHUS B ONITUYECKN MEHEE TIOTHOH cpeze?
4. Kakoe (pu3mdeckoe sIBJICHUE HA3bIBAIOT MTOJTHBIM BHYTPEHHUM OTpaKEHUEM?
5. Kak BBIYMCIHTBH YTrOJl MOJHOTO BHYTPEHHETO OTPAXKEHUS?
6. Kak ucnonb3yercs mojiHOe BHYTPEHHHUE OTPAKEHHUE B BOJTHOBOUM ONTHKE?
OcCHOBHbBIE HCTOYHUKH:
1. Hmutpuesa B.®. ®uszuka nis npodeccuii u criennanbHOCTEN TeXHUYE-

ckoro npoduiis: Yueonuk mist CI1O.- M.: Axanemus,2020.- 448c.

JlomoiHUTEIbHbI€ HCTOUYHUKH:

10.I'eapenmreiin JI.O. Jluk FO.M. ®usuka. YueOnuk mug 11 ki1 — M.,
2005.

11.KacesiHoB B.A. «®uzuka» 10 u 11 xnacc. YueOnuk aist oOieoopa-
30BaTeNIbHBIX Y4eOHbIX 3aBefieHui. - M. 2010.

4. KacesaoB B.A. ®uzuka. 10 ki1., 11 xi1.: YueOuuk ajis o0iieodpa3ona-



TENbHBIX Y4eOHBIX 3aBeneHuil. — M., 2005.

5. IMunackuit A.A., I'pakoBckuii ['.}O. YueOHuK ny1s1 yupexaeHnii HadaabHO-
ro U cpenHero npodeccuoHaibHoro oopazoBanus «duzuka», M.,«Popym-Undpa
M», 2018r.

6. 'magkoBa P.A., CoopHuK 3a1a4 1 BornpocoB 1o ¢pusuke, M., «Haykay,
2006r. ®dusuka. 3amauynuk. 10 — 11 ki.: [Tocobue s oOmeodpazoBar. Yueo.
3apeaenuil. — 10-e uza., crepeorun. — M.: [Ipoda, 2017. — 192 c.: uin. — (3a-
nayHuku [Ipodwr).

7. Knanos A.C., XKnanoB I''A. «®Pusuka sl CpeIHUX CHEIUATBHBIX
yueOHbIX 3aBeqeHui», M «Hayka» 2016.

8. Kacarkuna M.JI. Peneturop mo ¢usuke 4. | u Il. Poctos-na-/lony
«@uzuka» 2017 T.



JlabopaTopHnas padora Ne 15

ITo Teme: «OnpeaesieHne JJIMHBI CBETOBO BOJIHBI P OMOLIU AU paKkmu-
OHHOW pelIeTKu»
1. Hean 3ansiTus: O3HAKOMUTHCS C OJHUM U3 METOJOB ONPEACIICHUS JJIUHbBI CBE-
TOBOM BOJIHEI.

2. O6opynoBanmue:

1. Tlpubop anst u3MepeHUst JIMHBI CBETOBOM BOJIHBI.

2. VcTouHUK U3ITy4YeHUsl.

(ITpuGop anst ompeneneHus: JUIMHBI CBETOBOM BOJIHBI COCTOMT W3 Opycka 1, Ha
BEPXHEN CTOPOHE KOTOPOTO HAHECEHA IIKaJIa C MHUJUIMMETPOBBIMU JCJICHUSAMHU, HA
OOKOBBIX CJETaHbI Ma3sl MO Beel mmHe. [locpenune Opycka, CHU3Y, IpUKpEIICHA
cko0a 2, ¢ KOTOPOM HIAPHUPHO COEIMHEH METAIUIMYECKUM CTEP>KEHb 3, MO3BOJIS-
IOUIUI 3aKpeIuisiTh OPYCOK B Pa3IMYHBIX IMOJOKEHUSIX ¢ Momollpio BUHTA 4. K
TOpILly MepeHel yacTu OpycKa MpHUKpEIsieHa paMKa 5, B KOTOPYIO BKJIJbIBaeTCA
nudpakuonHas pemierka. C 1pyroro KoHIia Ha OpyCOK HaJeBaeTCs MOJ3YHOK 6 ¢
BEPTHUKAJIBHBIM SKpPaHOM; JIAIIKU IMOJI3YHKAa MOTYT IE€peMelaThCsl B Ma3ax Opycka
II0 BCEU €ro JUIMHE. DKPaH HECeT MUJJIMMETPOBYIO 1Kany 7. Hynp mkansl pacno-
JIO)KEH B cepeluHe dKpaHa. Hax HyneBbIM JIEJIEHUEM CIIETaHO IPSIMOYTOJIBHOE OK-
HO 8, OKaHYMBAIOILIEECS BJIOJIb HYJIEBOT'O JACJICHHS ILIKAJIbI IPOPE3BIO.

3. KpaTrkue TeopeTnueckue cBeIeHUsI.

[Ipu pacpocTpaHEHHH CBETA B CPEIAX C PE3KO BBIPAKEHHBIMU HEOTHOPO-
HOCTSIMH, 4aCTh ()POHTA UAYIIEH BOJHBI 3aKPBIBACTCS MPETSITCTBUSIMU, OTHOAET
UX. JTU ABJICHUS OrMOaHUs PJIEKTPOMAarHUTHOM BOJTHOM SKpaHOB, KpaeB auadpar-
MBI U T.Jl. HOCAT Ha3BaHue AUPaKIUU CBETA.

et —— ——

[TycTh Ha TUPPAKIMOHHYIO PEIIETKY MaJacT NapauieIbHbIN My4YOK JTy4eld OJHOTO
nBera. BenencTeue audpakiny npomieie CKBo3b pelieTKy CBET PacpoCTpaHsi-
€TCs 110 BCEBO3MOXHBIM HaIpaBJIeHUSIM. ECIM Ha TyTH 3TUX KOT€PEHTHBIX ITyYKOB
MIOMECTUTD

JIMH3Y C DKPAHOM, PACIOJIOKEHHBIM B €€ (POKaJbHOW IJIOCKOCTH, TO Ha JKpaHe
MOXHO HaOII0aTh JU(GPAKIMOHHBIE MAaKCUMyMbl W MHHUMYMBI. [lomoxenue

TJaBHBIX MaKCHMYMOB Pa3JIMYHBIX HOPSJIKOB OHpeaenseTcs yriaoMm audpaxuuu Y
B COOTBETCTBUU C COOTHOIICHUEM:
A L
2K5=d3|ny, 1)

A - JJIMHA BOJIHBI U3JTy4YECHHUS;
K - mopsnok Makcumyma;
d - mocTosiHHAS peleTKa.



[l €&—a —

.

.
l\i V 0 JK+ 2

Ha pucyHke mnokazaHsl IO-
JIO’KEHHUSI HYJIEBOT'O, MPABOI0 U Jie-
BOT'O K TOrO JU()PAaKIIMOHHBIX MaK-
cuMyMOB. JIuH3a ¢ 3KpaHOM 3KBU-
BajeHTHa Ia3dy. Ha ceryarke-
DKpaHE MAaKCHUMYMBI pacroJjiararor-
csi B TOM ke nopsuake. KomnyecTBo
JIEBBIX WU IPaBbIX MAKCUMYMOB 3a-
BHCHUT OT IIOCTOSIHHOM PEUIETKU U
YacTOThl M3Iy4YeHUs. B y4eOHbIX
peleTKax 4eTKO BUIHBI MaKCHMY-
MbI iepBoro nopsiaka K=1.

Ecnu pemietky ocBemaeT 0e-
JBIM MApaAJJIENbHBIA CBETOBOM IIO-
TOK, TO Onaroaaps nudpaxuuu, Oe-
JBIA CBETOBOW MOTOK Pa3aCIUTCA
Ha HECKOJIBKO CBETOBBIX ITOTOKOB
OJIMHAKOBOTO IIBETA.




HaHpaBHeHI/Ie (I)I/IOJICTOBLIX CBCTOBEIX ITOTOKOB OIIMCBIBACTCA (bOpMyJIOI?'IZ
. Ay
]/(1) =arcsin ?

HampaBnenue KpacHBIX OMHCHIBACTCS (POPMYIIOH:

K

¥, =arcsin

Tx. 2, > 4,, TO Ha DKpaHe-CeTYATKE B O0JIACTHU JICBOT'O U NPABOro AU(pax-

ITMOHHBIX MaKCUMYMOB TIEPBOTO MOPsAKa OyIyT MAaKCUMYMBI BCEX IIBETOB, CO-
CTaBJIAIONTUX OelbIi cBeT (CcreKkTp). LleHTpanbHbIi MakKCUMyM - O€bli (HaKIaabl-
BaIOTCS MAKCUMYMBI BCEX IIBETOB).

['ma3 Habmo1aeT MHUMYIO KapTUHY, PACIIONIOKEHHYIO B TUIOCKOCTH ILIEJH
(m). Yron nudpakiuu B JTaHHBIX H3MEPEHUSX OYEHBb MaJl, IIOATOMY:

sin 7 =tg7=" (2)

a - pacCTOSIHUE OT LEHTpa IIEJH 0 UEeHTpa TU(PpaKIIMOHHON MOJIOCHI OITpe-
JIEJIEHHOTO LIBETA;

{ - pacCTOSIHUE OT MJIOCKOCTH IIIEJIH JI0 TUIOCKOCTH, B KOTOPOM pacnoJiaraet-
csi AU PaKIIMOHHAS pelIeTKa.

4. IlopsAIOK BHINOJIHEHUS PA0OTHI.

1. ChopmynupoBats 1eib paboThI.

2. HapucoBaTh X0/ JIydeil B CUCTEME.

3. 3anucats dhopmyisl (1) u (2). Bce BenuunHbl Ha3BaTh.
4. 3apucoBaTh TabIUILy HAOIIOICHUN.

NQNQ g MM dMM a'MM j’,w M Aﬂ’zfp..mt 8/1% 2’2(16,7 2’ = ﬂ’cp * Aﬂ’cp
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5. BcTtaBuTh pemieTky B paMKy Ha TIPOJI0JIBHOM JTMHEHKE Mpuoopa.

6. DKpaH CcO 1IKaJol yCTAHOBUThH HAa KOHUE MPOJOJIBbHOMN JIMHEUKHY.

7. CMOTps Ha JIaMITy Yepe3 PEIIeTKY, PACcIoI0XUTh TPUOOP TakK, YTOOBI uepes
npopesb (8) skpaHa ObliIa BUIHA HUTh JIAMIIBI.

8. IlepemernieHrneM dKpaHa Co MIKAJION MO MPOJAOILHON JUHEHKE TOOUThCS Haubo-
Jiee YeTKOro U300paKeHusl Ha IKpaHe CIEKTPOB MEPBOIO MOPSIAKA.

9. OrcuuTaTh Ha KpaHe CMEIICHUS OT CEPEJIMHBI IIENU A0 CEPEANHbI KPACHOM U
(buoIeTOBOM YacTel CrieKTpa MepBoro nopsiaka. JlaHHbie 3aHECTH B TaOIUILy.

10. MI3meputhb paccTosiHUE OT PELIETKH 10 3KpaHa. J[aHHbIe 3aHeCTH B TaOJIHUILy.
11. TloBTOpUTH HAOIIOICHUS ¥ U3MEPEHHUS JIJISl APYTUX PACCTOSHUM MEXKTY dKpa-
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HOM W PEIIETKON He MeHee Tpex pa3. JlaHHbIe 3aHecTH B TaOnHiry.

12. 3 dopmyin (1) u (2) nonyuute padouyro GopMyity, ¢ TOMOIIBI0 KOTOPOH
MO>KHO MOJIYYUTh YUCIICHHbIE 3HAYEHUS JJIMHBI BOJIHBI, €CJIH JJaHbI BeIUUUHBL: C;
d; a.

13. C nomortibto padoueii popMyIibl ONPEETUTEe JIMHY BOJIHBI HE MEHEE TpeX pa3
JUTSL KpacHOTO | (DHOJIETOBOTO 1IBETOB. JlaHHBIC 3aHECHUTE B TaOJHILY.

14. Onpenenute abCOMIOTHYIO U OTHOCUTEIBHYIO TIOTPEIIHOCTD U3MEPEHHUS.

15. Cnenaiite ananu3 padoThl. Pe3ynbTaThl MOKa3aTh Npemno/iaBaTeio.

5. KoHTpo/ibHbIE BONIPOCHI:

1. Yto Ha3bIBaoT uHTEpDEpeHIe?

2. ChopmynupyiTe ycIOBUS BO3SHUKHOBEHUS HHTEP(HEPEHITMOHHBIX MaKCHUMOB 1
MUHUMYMOB.

Kakue BojHBI Ha3bIBalOT KOTEPEHTHBIMU?

Yro Takoe MOHOXpOMaTHUECKast BOJIHA?

UTto Ha3bIBAIOT CIEKTPOM?

Yro Takoe qucnepcus cera?

Yro Takoe nudpaxkuus ceera?

No ok ow

Jlureparypa
OcCHOBHBIC HICTOYHUKHU:
1. Hmutpuesa B.®. ®uszuka 15 npodeccuii U crienuanbHOCTEN TEXHUYE-

ckoro npoduist: Yueonuk mis CIIO.- M.: Akanemus,2020.- 448c.

JlonoJIHUTEIbHbIE HCTOYHUKU:

12 TI'enpenmreiin JI.OD. uk FO.M. ®uszuka. YueObnuk misg 11 ki1 — M.,
2005.

13.KacesHOB B.A. «®uzuka» 10 u 11 knacc. YueOHuk mis odmeodpa-
30BaTeNIbHBIX YUeOHbIX 3aBenieHui. - M. 2010.

4. KacesaoB B.A. ®uznka. 10 k1., 11 xi1.: YueOuuk s o61ieodpas3oBa-
TeJbHBIX yueOHBIX 3aBefieHuit. — M., 2005.

5. Iunckuit A.A., I'pakoBckwii ['.FO. YueOHuK 1 yupexaeHuil HaqyaabHO-
ro U cpeaHero npodeccuoHaibHOro oopazoanus «dusuka», M.,«Dopym-Uudppa
My, 2018r.

6. I'maakoBa P.A., COopHuK 33724 U BorpocoB 1o ¢usuke, M., «Haykay,
2006r. ®usuka. 3agaunuk. 10 — 11 ki.: [Tocobue s obmieoOpazoBar. Yueo.
3aBenenuit. — 10-e uzn., crepeorun. — M.: JIpoda, 2017. — 192 c.: un. — (3a-
nayHuku poder).

7. KnanoB A.C., XKnanoB I''A. «®Pusuka sl CpeHUX CHEIUATBHBIX
yueOHbIX 3aBefieHui», M «Hayka» 2016.

8. Kacarkuna W.JI. Penetutop no ¢usuke 4. | u |l. Pocro-na-/lony
«Duzuka» 2017 r.
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3agaum K Ja00paTOpHBLIM padoTam

JlaGoparopHnas padora Ne 1
2.1. ABTOoOMOOMIB Yyepes 5 ¢ ImocJe HavaJa ABMKeHUd IIPH-
oOperaeTr ckopocTh 15 M/c. C KakuM YCKOPeHHEeM ABUKETCs
aBToMoOunIb? YUepea Kakoe BpeMs e€ro CKOPOCThH CTaHET
108 kM /4, ecau OH OyZeT ABUTATHCA C TEM 3Ke YCKOpeHueMm?

2.2. CropocTs aBTOMOOHIIA 3a 4 ¢ Bo3pacTaeT Ha 8 Mm/c.
Ero HauanpHasa ckopocTs 3 M/c. Hanmumiure ypaBHeHHe OBU-

SKeHUd.
2.3. Benocunegmer, moaee3:xad K YKJIOHY, MMEET CKO-

pocts 10 M/c u HaunHaeT aBUTaTheda ¢ yekoperuem 0,2 m/c?.
Kakyro cxkopocTs nmpuobperaet Besocunenuct yepes 30 c?

2.4. HaiiguTe BpeMs, B TeueHHE KOTOPOIO AJHUTCS pas-
IOH aBTOMOOMJISI, eCJId OH YBEJHWYHMBAET CBOIO CKOPOCTH OT
10 mo 20 m/c, gBurasack ¢ yckopeauem 0,4 m/c?.

2.5. BeruncanTe TOpMO3HOM IYTH aBTOMOOMJISI, MMEIOIIIEero
CKOPOCTh 72 KM/4, B ABYX CJyUadX: a) Ha MOKPOM Jopore,
Korza yckopenue 4 m/c?; 6) Ha cyxoil mopore, Korga yCKO-
perue 9 m/c’.

2.6. TpamBaii, 1BHUradgch paBHOMEPHO CO CKOPOCTBIO
54 KM/4, HauMHAaeT TOPMOKeHHe. YemMy paBeH TOPMO3HOM
IIyTh TPaMBas, €CJIM OH OCTaHOBMJICA uepesd 6 c?

JlaGopatopnas pabota Ne 2
7.4. OnpenenuTe NJOTHOCTH HACBIIIIEHHOT'O BOAAHOTO Iapa

npu temueparype 60 °C, ecam ero gaBJgeHHe IIPH 3TOM pPaB-

HO 19,92 klla.
7.13. OTHOCHTe/IBHAS BJIAKHOCTEL BO3yXa IPU TeMIlepa-

Type 293 K pasHa 44% . UTo moKas3bIBaeT BJIAKHBII TEPMO-
MeTp ncuxpomerpa?

7.15. OnpenennTe OTHOCUTEJBLHYIO BJIAKHOCTL BO3JyXa,
ecJI CYXOH TepMOMETP IIcHXpoMeTpa nokaswiBaeT 294 K, a
BaaxHBIA 286 K.
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Jlabopartopnas padota Ne 3

10.1. Onpexnenure maccy 3,01 - 10*° aToM0OB anrOMUIHHUA.

10.2. OnpegenuTe ymcao MOJIEKYJI B 1 KI' IIOBapeHHOU
coau NaCl.

10.3. CKOIBKO MOJIEKVYJI COJIePKHUTCA B 2 KI' MEJHOTO
kynopoca CuSO,?

10.7. MeTtannnuecKHU cTep:KeHDb JJIMHON 7 M, IMEIOIIHHA
IJIOIAAL HOIepedHoro ceyeHns 50 MM®, IPH paCTAKEeHHUU
cuno 1 kH yapamaumica ma 0,2 cm. Onpemennte MOIVJIb
IOnra BemecTsa 1 poa MeraJiia.

10.8. OnpengenuTe OTHOCUTEJIBHOE CXKaTHe OeTOHA IIPU HOP-
MaJIbLHOM MeXaHNYecKOM HampskeHnm, paBHoM 8- 10° Ila.
Moaynas FOura 6erona 40 I'lla.

10.9. OnpenennTe HOPpMAJBbHOE MeXaHHUYECKOe HallpsIKe-
HIME V OCHOBAHUSA CBOOOJHO CTOAIEN MPaMOPHON KOJIOHHBI
Bprcotoit 10 m. ILmorHOCTE Mpamopa 2700 xkr/m°.

JlaGopatopnas padota Ne 4
1.6. Bapsaxn, pasusbiil —1,3 - 107 K, moMernieH B criupT Ha

paccTogHUU 5 ¢cM OT apyroro szapsaga. OmpemennTe 3Haue-
HUe ¥ 3HaK IPYroro 3apsana, eclId 3apaabl IIPUTATHBAIOTCA C
cuaon —0,45 H. [ITusmekTpuuecKas IPOHHUIIAEMOCTL CIIMPTA
paBHa 26.

1.7. J]IBa TOYeUYHBIX 3JEKTPUUYECKHUX 3apdAja B3aMOJei-
CTBYVIOT B Bo3ayxe Ha paccrosgaum 0,4 M Apyr oT apyra c
TAKOH JKe CHJIOH, KaK B HeIIPOBOIANIel »KHUIKOCTH Ha pac-
crogaauu 0,2 m. OnpemenuTre OU3JEeKTPUUYECKYIO IIPOHUIIAE-
MOCTBb HEIIPOBOAAIIEN KUJIKOCTH.
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2.1. Hanps:XeHHOCTh 3JIeKTPUUYECKOTO0 IO VeAMHEeHHO-
ro TOYEUYHOro 3apsana Ha paccroaumu 1 m paBHa 32 H/Ki.
Onpepenure HAIPAMXKEHHOCTD 3TOIO II0JI HA PACCTOAHUN 8 M
OT 3apsja.

2.2. Merannudeckuii map, 3apag koroporo —8 - 107° K,
noMerieH B KepocuH (¢ = 2). Onpenennre HaOnpAXKEeHHOCTHb
BJIEKTPUUYECKOI0 IIOJISI Ha MOBEPXHOCTH IIapa, ecJH ero pa-
auyc paBeH 20 cm. M300pasuTe JUHUNU HAOPSAKEHHOCTH
I10JIsI, CO3JAHHOIO 3apsAKeHHON IIOBEePXHOCThIO IIapa.

2.3. Ha KakoM paccTossHHM OT ToueuHoro 3apaga 107° K,
HaXOAAIIerocs B BO3AyXe, HANPAKEHHOCTD 3JIEKTPUYECKOTro

nosig okaskerca meubnie 107° H/Kn? )
2.7. Pabora nmpu mepenoce 3apazga 210" Kix u3 Oecko-

HEYHOCTH B HEKOTOPYIO TOUKY 3JIEKTPUUECKOTO IOJISI paBHA
8107 II:x. OupemennTe 31eKTPUUECKUI TOTEHIINAJ B 3TOMH
TOUKE.

2.8. OnpegennTe pa3dHOCTh IOTEHIHAJIOB HAYAJIbHON U KO-
HEeYHOI TOUYEK IIYTH 3JIEKTPOHA B 3JIEKTPUUYECKOM II0JIe, eCJIA
ero ckopocTh yBeanuuiaack ot 10° 1o 3+ 10° m/c. Macca anek-
tpora m, = 9,1-107% kr.

Jlabopatopnas padbora Ne 5
3.1. IIpn coolbireHnn MeTAJJIUYEeCKOMY IITapy, Haxoms-
ImeMycs B Bo3ayxe, 3apaga 21077 Kia ero moTeHIuaa oka-
3aJjicad paBHBIM 18 KB. Onpenennre paguyc mapa.

3.2. B macmopre KoHzgeHcaTopa VEKasaHO: «150 MKd;
200 B». Kakoi HanboJIbIINN JOOYCTHUMBIN 3JIEKTPHUUYECKHI
3apAaa MOXKHO COOOIIHUTH JaHHOMY KOHOeHcaTopy?

3.3. Rakoi aieKTpoeMKocCcThIO o0namaeT 3emua? Paguyc

Bemau 6,4 - 10° m.
3.7. OnpemenuTe 3JIEKTPOEMKOCTh OaTaped KOHIEHCATOPOB,

13o0pakeHHo Ha puc. 45, ecmu C, =C, = 2 m® u C, = 500 od.
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3.9. Onpepnennre 3J1eKTPOEMKOCTE DaTaper KOHIEHCATO-
poB, m3oOpaxxeHHOU Ha puc. 47, ecaiu C, = 2 MED,

C, = 4 Mr®, C, = 1 Mx®, C, = 2 Mr®d, C, = 6 Mxd.

3.10. B rakux mpegeax MOMKeT U3MEHATHCS 3JIEKTPHYeC-
Kad eMKOCTh VUACTKA IeIId, COCTOAIeH N3 KOHAeHcaToOpa IIo-
crosgaHol eMKocTHh C; = 400 n® u KoHAEeHCATOPa ITepeMeHHOU

emrkoctu C, = 100800 n® (puc. 48)?

1l
C1 c2 C1

Il Il C5 )
1 | Al
c2
Puc. 47 Puc. 48

_ JIaboparopnas pabora Ne 6

12.16. Onpenenuts CONpOTHBJEHHE HarpeBaTe/IbHOro 3Jjie-
MEHTa 3JeKTPHYeCKOH neyH, BhINOJHEHHOIO H3 KOHCTAHTaHOBOI
npososiokH auamerpom 0,80 MM B aanHOH 24,2 M.

12.17. HeoGxonuM0 H3roToBHTH pe0CTaTt, pacCYHTaHHbIH
Ha 6,0 Om, u3 HHMKesHHOBOro nposopa auaverpom 0,80 mm.
Kakoii pnuubl npoBogHHK HeoOXonnMo B3saTh? Kakum Oyner
NajJeHHE HalpsKeHHs Ha [OJIHOCTBIO BKJIIOYEHHOM peocTare
npu cune Toka 1,5 A?

12.18. HuxpomoBbIH 1NPOBOA, CONPOTHBJEHHE KOTOPOIO
paBio 24 Owm, umeer mmHy 4,8 M. Onpenesutbh janamerp
HopoBosa.

12.19. OnpenesutTh CONMPOTHBJAECHHE U JVIHHY HHKEJIMHOBOH
NPOBOJIOKH, Macca KotopoH paBHa 88 r M maolanb nonepey-
Horo ceuenus coctasasier 0,50 mm®.

12.20. Cronbko no Becy mend norpebyercss IJjifi H3roTOB-
JIEHHS NPOBOJIOKH, MJOLanb HONEPEe4YHOro CeyYeHHsl KOTOPOH
paBua 0,5 mM®, yTOGHEI CONPOTHBJIEHHE 3TOH NPOBOJIOKH ObL1O
pagsto 1,72 Owm?
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12.25. Cko/ibKO BHTKOB MaHraHHHOBOH IIpOBOJIOKH, ILiO-
mWanb nonepesHoro ceyenus kKoropou 0,70 mm®, HeoGXonHMO
HABMTh Ha WMJIMHApHYeCKUH Kapkac auamerpoM 2,0 cM, yTo-
6b1 NONYYHTH conpoTuBieHHe Katymkn 1,0 Om?

12.26. Conporupjienne NpoBosiokH H3 dexpansn (neilesbrii
3ameHnTe b Huxpoma) pasHo 5,47 Om. KakoBo ynenbHoe co-
nporusienne dexpans? JlnuHa npoBosioky papHa 2,5 M, 1Jo-
manb ee nonepeuroro ceyenus pasua 0,50 Mm% Ckonbko Mer-
pOB TaKOH NPOBOJIOKH NoTpefyercsi JJis H3rOTOBJIEHHA SJIEK-
TPHYECKOI0 Harpesaredisi, paboTalollero OT CETH C Harnpse-
uuem 220 B npu cusie Toka 3,0 A?

Jlaboparopnas paborta Ne 7

— 11— 6.10. Ha pwmc. 53 mana cxema ma-
4 Bl | passespHOro coequHEHUS ABYX PEBHC-
i TopoB. Yepes pesuctop R1 comporus-

R2 jgerneM 55 Om npoxoaur Tok I, =4 A.

OnpenennTe CONPOTHUBJIEHHNE PE3UCTO-
pa R2, eciim yepe3 Hero IpoXoJUT TOK
I, =0,8 A.

Puc. 53

6.11. Ha puc. 54 mama cxeMa CMEIIaHHOTO COEIUHEHUS
yeTbIpex peauctopoB mo 10 Om kaxkaeiii. Hamigure obiee
(PKBUBAJIEHTHOE) COIPOTHUBJEHNE 3TOr0 YUACTKA IemH.

1
R —T 1

R3
— 1+
R2

——]
R4
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6.12. Ha puc. 55 maHa cxema II0CJIeIOBATEJIbHOTO COe M-
HEeHUA Tpex pe3ucTopoB. llageHne HanpsaKeHUs Ha pPe3HC-
Tope R1 comporusneruem 36 Om pasro U, = 9 B. Onpepe-
JUTe HapaKeHue Ha pe3uctope R2 conmporuBiaennem 64 Om
11 CONPOTHUBJIEHHE pe3ucTopa R3, ecan HanpsaKeHHe Ha ero

rkoHnax 120 B.
— — H— —

R1 R2 R3

Puc. 55
6.13. HaiiguTe compoTuBIeHTE

y4acTKa Ienu, n300paKeHHoro Ha
puc. 56, eciiu R, = 2 Om, R, =
= R, = R, =15 0m, R, = 3 Om,
R, = 220 Om.

| S

—

R3
———

R4
1]31 R 1]

R6
6.16. OmmpegenuTe HaOpAKeHUA Ha Ka*XJIOM PEe3HUCTOPE U

HajeHne HaAOPAXKeHnsS MeXXIy ToukamMu A u B menn, m300-
paxeHHOU Ha puc. 87, ecan R, = 4 Om, R, = 20 Om,
R, = 80 Owm, R, = 30 Om, I, = 4 A.

A
4 —
Rl
R2 []RS
0\ —
O A 1 I v
B ~ R

JlaboparopHas pabora Ne 8
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9.1. Onpenmenure IJIC MCTOUHMKA TOKa, €CJIM IPHU IIepe-
MeIlleHNN aJeKTpuueckoro 3apsaza 10 Ki croporHSa cuia
coBepuiaet padory B 120 JI:x.

9.2. Pa3HoCcTh OTEHIIMAJIOB Ha KJIEeMMaX PasoMKHYTOTO
ncrounnka Toka 4 B. Onpengennre BHyTpeHHee COIIPOTHUBJIE-
HUEe MCTOUYHHMKA TOKAa, €CJU IIPU COIIPOTHUBJIEHUHN BHEIIIHEro
yuacTika nenu 4 OmM cuya Toka Ha aToM yuacTke pasHa 0,8 A.

9.3. Uctouruk Toxka ¢ 3/1C 220 B 1 BHYTPEeHHUM COIIPO-
TuBJaeHUEeM 2 OM 3aMKHYT IIPOBOJHUKOM COIIPOTHBJIEHHEM
108 Om. Ompegenure nageHne HAIPAKEHNS BHYTPHA HCTOU-

HIKa TOKA.
9.4. Barapea akxkywmyaaropoB mmeer IC 12 B. Cuia

TOKa B nenu 4 A, a Hanps:keHue Ha kiaemMmax 11 B. Onpe-
OeJIUTe CHUJIY TOKA KOPOTKOI'O 3aMbIKAHUS.

9.5. 9/1C mcrounuka Toxka 220 B, ero BHyTpeHHee coO-
npotusJieane 1,5 Om. KakuM g0/1:KHO OBITH COTPOTHBJIEHHE
BHEIITHET0 y4YacTKa I[elH, 4ToObI CiJia TOKa Oblia paBHa 4 A?

9.6. Hanpa:xeHune Ha 3aKUMax reHeparopa IpHU 3aMKHY-
Toil BHemHel nmenu paBHo 120 B. ComporuBieHne BHeITHe-
ro yuactka nenu B 20 pas 60JabI1e BHYTPEHHET'O COIIPOTHUB-
JeHusa regepartopa. Onpegeaute 3/ C remeparopa.

JlaGopatopnas pad6ota Ne 9
9.1. Ilo npoBoguuKy comnportuBiaexaneM 20 Om 3a 5 MmuH
npommesn 3apan 300 Kn. Beruucaure pabGoTy TOKa 3a 3TO

BpeMs.

9.2. Ilo gagHBIM puc. 68 ompegeanTe MOOIHOCTHL TOKA,
noTpedaseMyo pesuctopoMm R.

A | ——

\_/
I=0,5A R=1200m
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9.3. OmpenennTe COIPOTHUB-
JIEHHE 3JIeKTPHYECKOT0 IasdIb-
HuKa MomHocThio 300 Br,
BKJIIOUEHHOI'O B C€Th HaIPsKe-

auem 220 B.

9.8. Ha puc. 69 mana cxema cMeIIaHHOTO COeIUHEHUA pe-
3ucTopoB conpotuBaeHuamu: R, = 10 Om, R, = R; = 20 Om,
R, = 40 Om. Ilo xakoMy pe3uUCTOpPY IIPOTEKaeT TOK HAaH-
OOJIBIIIEN MOIITHOCTH M KaKoBa 00Ias MOIIHOCTL TOKAa, IIO-

TpebsisiemMasa menbio, ecau I . = 3 A?
R1 R2

Puc. 69
9.9. Jlamma, paccunranHad Ha Hanpda:xKeHne 127 B, moTpeo-

asger momrHocTh 100 Br. Kaxoil momoJHHUTENBHBIN Pe3nCTOP
HY?KHO BKJIIOUHUTE IIOCJIEIOBATEJIbHO C JIAMIIOH, YTOOBI OHA IIO0-
TpebJIsia TaKyIO Ke MOIITHOCTE OT ceTH ¢ Hanpsa:xeHneMm 220 B?

9.10. Ha puc. 70 gana cxema coefMHEHHS TPEX PEe3UCTOPOB
conpotuBnenuamu: R, = 10 Om, R, = 40 Om u R; = 32 Om.

ITo kaKkoMy pe3HCTOpPY IIPOTEKAeT TOK HanOOJbIIel MOMIIHO-
ctu? OmpemennTe MONIHOCTL, IIOTPEOJIAEMYIO IEIILIO, €CJIH

I.=2,5A.

R1

r—
e

R3
R2 ‘Toﬁ

r—
]

Puc. 70
10.10. B snekTpuuecKoM YallHHUKE 3a 8 MHH HarpeBaerT-
ca 2,5 1 sogel oT 20 °C go runeHusa. OmpeneanTe COIIPO-

THUBJIEHHE CIHMPAJH 4YallHWKa, ecJH HanpsKeHNHe B CeTH
220 B, a KIII uaiinuka 85%.
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Jlaboparopnas pabota Ne 10
16.4. IIpoBogHUK, akTHBHAaA AJanHa KoToporo 0,4 M, pac-

IIOJIOYKEeH IePIeHIUKYIAPHO JUHUAM HUHAYKIIUKA OTHOPOII-
HOTO MarguTHoOro moJjs. Onpegennre MHAYKIINIO MAarHUTHO-
ro IoJIs, ecJIM Ha IIPOBOJHHUK JelcTByeT cuiaa 1,6 H, xkorga
no Hemy mpoxoauT Toxk 0,8 A.

16.5. OnpenennTe UHAVKIINIO OJHOPOIHOTO MArHUTHOTO
IoJId, B KOTOPOM Ha npAMOH mposon aauHoun 0,5 M, pacmo-
JIOKEeHHBIN nof yriaoM 30° K TUHUAM WHAVKIIUN, JeHCTBYeT

cuna 9 H, Korga mo mpoBOJHUKY IIPOXOAUT TOK 3 A.
16.9. Oopepenure OJIMHY aKTHUBHON YaCTH NPAMOJUHEN-

HOT'O IIPOBOJAHHUKA, IIOMEIIEHHOTO B OJHOPOAHOE MArHUTHOE
mojie nEayKnueir 1,2 Toa mox yraom 30° K TMHUAM UHAVK-
I[MH, ecJIn OpHu cmie ToKka 10 A Ha ODPOBOAHHUK [eHCTBYET
cunra 1,8 H.

16.10. Ilo mpameBIM pmc. 86 ompeneanTe CHJIY B3aNMO-
IeHCTBHUSA MEXKAY HapajljieIbHBIMH IIPOBOJHUKAMHU C TOKAa-
MHu. TOKHM OJHOTO UM PA3JIMYHBIX HANPABJIEHUN IPOXOIAT
II0 IIPOBOJHUKAM?

Puc. 86
17.4. OnpegenrnTe MarHUTHBINA DOTOK, IIPOHU3BIBAIOIITAN

IJIOCKUH KOHTYD miomaneo 200 cm?, pacnoJoKeHHbIH ep-
NEeHJAUKYJIAPHO JUHUAM MArHUTHONM UHAYVKIIUU, €CJIU UHAYK-
IS OJHOPOIHOTO I0Js1 paBHa 25 TiI.

JlabopartopHas padota No 11
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1.1. [Jano ypaBHeHHe Ko0Jie0aTeJbHOTO ABHKEHHS: X =
= 0,3 sin 15,7t. OnpegenuTe aMIJIUTYAY U IIePHOJ KoJeda-
HUA.

1.2. Jlano ypaBHeHUE TapMOHUYECKOTO KoJebaHUs TOoU-
ku: x = 0,05 sin 1,57¢. Onpegenunure ee aMIOJIUTYAY W Yac-
TOTY KoJeDaHuA.

1.3. Kak Hago U3MeHUTH JJIUHY MaTeMaTHUYeCKOTO MasT-
HHKAa, 4YTOOBI eT0 Nepuoa KoJedaHnus YMeHbIIINJICA B 3 pas3a?

1.4. MaremaTuuecKU MasgTHUK AJauHON 81 cM coBepia-
er 100 monubIx KoJIebaHU# 3a 3 MuH. OnpenenuTre ycKope-
HHue cBOOOIHOIO maJeHusd.

1.5. YcKopeHne CBOOOJHOrO IaJeHMA Ha ITOBEPXHOCTH
Mapca g, = 3,7 M/c?. Kakoil JJINHBI TOJIKeH OBITH MaTeMa-
THYECKHUH MasgTHHUK, 4TOOBI Mepuo/ ero koaedbannsa Ha Map-
ce OpLT paBeH 1 c?

19.7. 3anucarb ypaBHeHHs rapMOHHYECKHX KoneGanHli npH
cnepyiomyx napamerpax: 1) A=10,0 eM, @,=n/4, 0=2x:
2) A=5,0 e, @o=1/2, T=2,0 c; 3) A=4,0 cM, @y=m, v=
£2 0 Tk,

JlabopatopHas padora Ne 12
3.1. CoGcTBeHHAA YacTOoTa 3JIEKTPOMATHHUTHBIX KoJeda-
HUHA B KoHType 5,3 KI'nm. Onpenenure MHIVKTHUBHOCTL Ka-
TYIIKHW, €CJIN 3JeKTPOeMKOCTh KOHAeHcaTopa 6 Mrd.

3.2. B KoJsebarenrbHOM KOHTYpe KOHIEHCATOP 3JEKTPO-
eMKocThbi0 50 H® zapsiKeH OO0 MaKCHMAaJBHOTO HamIpsKe-
Hua 100 B. OnpenennTe coOCTBEHHYIO UACTOTY KoJebaHUI
B KOHTYPE, €CJIM MaKCUMAaJbHAad CHJIa TOKA B KOHTYpPe paBHA
0,2 A. ConporuBiieHNe KOHTYpa IPUHATH PABHBIM HYJIIO.

3.3. OnpegennTe Mepuoa M 4acTOTY COOCTBEHHEBIX KO.Je-
0aHHUUN KOHTypa, ecau ero nHAYKTUBHOCTL 0,4 I'H, a 3JeKT-
poemkocTs 90 nd.
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3.5. KonebaTenbHbII KOHTYP COCTOMT M3 KATYHIKH WH-
nyKTHBHOCTRIO 10 MI'H M KoHAEHcATOpA 3JEKTPOEMKOCTBIO
1 Mmx®. KorgencaTop 3apaKeH TP MaKCUMAaJbLHOM HaOps-
Keuuu 200 B. OmnpegennrTe MakcuMaJbHBIN 3apsaa KOHIEH-
caTopa M MaKCHMAaJbHYIO CHJIY TOKa B KOHTYpe.

3.6. Heob6xoagmmMo M3roTOBUTH KOJIe0ATeNIbHBIA KOHTYD,
coOCTBeHHAasI YacToTa KOTOporo moykKHa OpITh 15,0 xI'H.
KorpeHcaTop KaKkoil eMKOCTH cJaeayeT nogodpark, ecJau nMe-
eTcsd KaTYIIKa MHAVKTUBHOCTHLIO 1 MI'H?

3.7. IsaMeHeHNe CHJIBI TOKA B KoJieOaTeJIbHOM KOHTYpe
IIPOMCXOAUT IO 3aKoHY i = 0,6 sin 628¢. Onpenenure amii-
JIATYJHOE 3HaYeHHe CUJILI TOKa, IepPHoJ] COOCTBEHHBIX KoJIe-

O0aHmil KoHTYpa m cuiy Toka mpu t = 0,01 c.
6.5. Onpenennre AJIWHY BOJHBI IlepedaloIlell pagruoCcTaH-

1, padorarmiieil Ha yactore 3 MI'm.

JlabopatopHas padora Ne 13
7.2. [InnHa BOaHBI (prosieToBOro cBera B Bakyyme 400 M.
OmnpegennuTe AIUHY BOJHEI 3TOTO U3JYUYEeHUA B TOMIA3e, €CJIN
ero abCoOJIIOTHBIM IIOKal3aTeb IpeJioMJeHusa paBeH 1,63.

7.3. C KaKoll CKOPOCTHIO PACIPOCTPAHAIOTCSA 3JIEKTPOMAr-
HHUTHBIE BOJIHBI B KeJIPOBOM MacJje, aOCOJIIOTHBIM IIOKAa3a-
TeJIb IIPeJOMJEeHNs KoToporo paseH 1,5167

7.4. Onpenenute adCOJMIOTHBIN IOKAa3aTe b IIPEJIOMJIEHU S

cpenbl, B KOTOPOH CBET PAaCIIPOCTPAHSIETCS CO CKOPOCTHIO
200 000 gkm/c.

24.35. Jlyu cpera mnepexoauT H3 BOABEl B BO3AyX. ¥Yron
najeHuss ayuya papen 52°. Onpefienuts yroJa MpeJjoMIEHHR
Jy4ya B BO3ZYyXeE.

24.28. Bogponaz onpegesun yroJ I[peroMieHHsA Jyuda B
gojfe. On okasaJca pashbiM 32°. Iloxg KakuM yriioM K NOBEPX-
HOCTH BOJGI NAJA0T JAYyYH CReTa?
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Jlabopatopnas paborta Ne 14

24.69. Tonkas IBOSKOBBINYKJasi JIMH3a HMeeT (POKyCHOE
paccroanne 75 cm. Uemy paBua ee OnNTHuYecKas cHJa?

24.70. Toukas [a80fIKOBOrHyTasi JHH3a HMeeT (OKYyCHOe
paccronnue —>d0 cM. Yemy paBHa ee onTHUecKasi cuJa?

24.71. Onperenutk (QOKYCHBIE pPACCTOAHHS KAXKJIOH H3
YeTblpeX JIHMN3, ONTHYECKHE CHJIBI KOTOPHIX COOTBETCTBEHHO
paBunl 2, 16, —4, —12 nnoTp.

24.81. TnaBuoe (POKYCHOE pAacCTOfiHHE ABOAKOBHITYKJIO#
annsbl paBuo 50 cm. [lpeamer Beicotoit 1,2 cm momeimen Ha
paccrosigiu 60 cM or AHH3EL. [7le ¥ KaKOH BBICOTEHI [OJIYYUTCS
H306paxeHne 3TOro npeaMerar B |

24.84. T'naBHOe (POKYCHOE pacCTOAHHE pacceHBaioILeH JIHH-
anl 12 cm. MzoOpaxenle npeamera HaXOZHTCA HA PaCcCTOSTHHH
9,0 cm or aup3el. Yemy paBHO paccTosiHie OT TpeaMeTa JO0
JIHH3LI?

JlaGopatopnas pabota Ne 15

25.30 *). JluppakuHOHHAs pelleTKa, NOCTOSHHAS KOTOPOIl
paBHa 0,004 mM, ocBellaercss cBeTOM ¢ AJnHOH BOJIHBI 687 HM.
[lon KakuM YIJIOM K pelueTke HYXHO [POHU3BOIMTE HabJiio-
Lenue, yToOsl BUIETL H3o0pamenke CIIeKTPa BTOPOro nopsjakar

25.31. OnpepenuTh NOCTOAHHYIO AH(DPAKLUHOHHOI pelLleTKH,
€CJIM DU €€ OCBElleHHH CBeTOM C J/1HHOH BosHbl 656 HM CrekTp
BTOPOrQ MNoOpanka BHAel noj yraom 157

25.34. Kakoil HauOOJBIIHH NOPSIAOK CHEKTPa MOXKHO
BHICTHL B AH(ppaKUHOHHOH peluerke, umeromen 500 mrpuxoB
Ha | MM, NpH OCBelieHHH €8 CBETOM C AJIMHON BONHEI 720 HM?

25.35. Cnektpnl AHQpaKUHOHHONR pelneTkH, Hmerouiefi 100
WTPHXOB Ea 1 MM, MPOEKTHPYICOTCA Ha 3KPaH, pacnooXkeHHbH
napaJ/iesbHO pelleTke Ha paccrosHuH 1,8 M or Hee. Omnpe-
JEJIHTEL JJIHHY BOJHEI MOHOXPOMATHYECKOrO CBeTa, MalaioLiero
Ha DpelleTKYy, €C/IH paccTOfiHHe OT CHEKTPa BTOPOre MOpPSiAKa
IO LEHTPanLHOH CBeTJOH MOoJOCcH cocTaBaserT 21,4 cm.

25.38. Ilpn ocpeiienyH AH(GPAKLEOHHON PEIUETKH CBETOM
c JJHHOH BOJIHLI 627 HM Ha 3KpaHe MOJYYHJHCh TOJOCH;
paccTosiHHE MEXNY LEHTPaJLHOH M MepBOH MoJjocaMH PaBHO
39,6 cm. 3uast, 4TO 3KpaH BaxonWTcH Ha paccrosHHH 120 cm
OT pelleTKH, HaHUTH NOCTOAHHYIO PeIUeTKH.
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