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1. TlacmopT KOMILJIEKTA KOHTPOJbHO-0OLEHOYHBbIX CPE/ICTB

@®onn oneHouHbix cpeactBa (POC) npenHasHauyeHbl JIE KOHTPOJA U
OLICHKM 00pa30BaTENbHBIX JIOCTH)KEHUI CTYJIEHTOB, OCBOMBUIMX I[POrPaMMY
y4eOHOUM MUCIUIUIMHEI PU3uKA.

@®OC BKIIOYAIOT KOHTPOJIbHBIE MaTEpUATbl I MPOBEACHUS TEKYLIEro
KOHTPOJIS U IPOMEKYTOUHOM aTTecTallii B (hOpME YCTHOI0 IK3aMeHa BO BTOPOM
cemecrpe.

®OC pa3zpaboTaHbl HA OCHOBAHHUH CIIEAYIOIINX MOJIOXKEHUH:

- OCHOBHOM npodeccroHaNbHOM 00pa30BaTeIbHON MPOrPAMMBI 110 CHIEUATBLHOCTH
09.02.07. UadopMalimoOHHBIE CUCTEMBI M IPOTrPAMMUPOBAHHE
- IPOTpaMMBbI Y4eOHOU TUCHUTIIMHBI DU3UKA.

2. Pe3yabTaThl 0CBOCHUS Y4€OHOM JUCHMILINHDBI, IOAJIeKAIIAE
NMpoOBepKe

B pesynbrare arrecrauMd 1Mo Y4eOHOM JAMCHUMIUIMHE OCYIIECTBIISETCS
KOMILJIEKCHAsI IPOBEpKa CIEAYIOIIMX YMEHUI W 3HAaHUM, a TaKkKe JIMHAMHUKA
dbopmupoBaHUs OOUTUX KOMIIETCHITUH.

B pesynbrare ocBoeHMs y4eOHON MUCHUIUIMHBI PU3MKaA IO CHEHUATBHOCTU
09.02.07. uHpOpMALMOHHBIE CUCTEMBbI W MPOTPAMMHUPOBAHUE CTYAECHT JOJIKEH
o0naaaTh CIEAYIOMNMU YMEHHUSIMU, 3HAHUSAMH.

YMeHnust:
Y1.onuceiBaTh M OOBACHATH (DU3WUYECKUE SIBJICHHS W CBOMCTBA TEN: JBHKCHUC
HEOECHBIX TEJT U UCKYCCTBEHHBIX CITyTHUKOB 3€MJIM; CBOMCTBA Ta30B, KUJIKOCTEH U
TBEPABIX TEJI,
Y 2.0TAM4aTh TUMOTE3bI OT HAYYHBIX TEOPUI;
¥Y3. nenatb BBIBOJIbI HA OCHOBE DKCIIEPUMEHTAIBHBIX TaHHBIX;
Y4. npuBoauTh OpUMEpPHI, IOKa3bIBAIOIIUE, YTO:
HaOJII0JICHUS U DKCTICPUMEHT SIBJISFOTCS OCHOBOM JJISI BBIJIBMKCHUS TUITOTE3
U TEOpHUM, MO3BOJISIIOT MPOBEPUTH HUCTUHHOCTh TEOPETHUUECKUX BBIBOJIOB;
dbuznyeckas Teopus aeT BO3MOXKHOCTb OOBSCHATH HM3BECTHBIC SIBJICHUS
MIPUPOJIbI U HAYYHBIC (PaKThI, TPEJCKA3BIBATH €111€ HEU3BECTHBIC SIBJICHUS,
VS, npuBoAUT,  TpPUMEPHl  MPAKTUYECKOTO  HUCIOJIb30BaHUS (U3UYECKUX
3HaHUMU: 3aKOHOB MEXAaHUKH, TEPMOJUHAMUKHU U DJIEKTPOJUHAMUKHA B SHEPTETHUKE;
Pa3IMYHBIX BHUJOB DJICKTPOMArHUTHBIX W3JIYYEHUU JUIsI Pa3BUTUSL Paauo- H
TEJICKOMMYHUKAIWN;
Y6. BocipyuHMMaTh W Ha OCHOBE IMOJYYEHHBIX 3HAHUWA CAMOCTOATEIIBHO
olleHMBaTh WH(pOpMaruio, coaepxamryrocss B cooobmenusx CMU, Hurtepnere,
Hay4YHO-TIOMYJISIPHBIX CTAThSIX;
¥Y7. wucnonb3oBaTh NPHOOPETCHHBIC 3HAHUS W YMEHUS B MPAKTUYECKOU
NEATeTbHOCTH W TIOBCEJHEBHOW IJKWU3HHM g oOecredeHusi 0e30MacHOCTH
KU3HENICSITEIbHOCTH B MPOLIECCE MCIIOJIb30BAHUS TPAHCIOPTHBIX CPEACTB,
OBITOBBIX AJIEKTPONPUOOPOB, CPEACTB PaIUO- U TEIECKOMMYHHKAIIMOHHOW CBSI3H;
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OLICHKH BJUSHHUS HA OPraHU3M YEJIIOBEKAa M JPYTHMe€ OpPraHu3Mbl 3arps3HEHUs
OKpYXalolel cpefpl; paluoOHATIBLHOTO MPUPOAOINOIb30BAHUS M 3aIIUTHI
OKpYXaloIllel Cpebl.

3HaHuA:

31. cMmbIca MOHATHI: QU3NYECKOE SBJICHUE, TMIIOTE3a 3aKOH, TEOPHUsl, BELIECTBO,
B3aUMOJICHCTBHE;

32. cMbIca (pU3HUECKUX BEIWYHH: CKOPOCTh, YCKOPEHHE, Macca, CHjla, UMITYJIbC,
paboTa, MEXaHUYECKasi SHEPIHsl, BHYTPEHHSS SHEPIus, aDCOIIOTHAs TEMIIEPATYPA,
CpemHssl KWHETHYECKas DJSHEPrus YacTUL BEIIECTBA, KOJWYECTBO TEIUIOTHI,
AIIEMEHTAPHBIN AIEKTPUUECKUM 3apsLT;

33. cMmbicn  (U3MYECKMX 3aKOHOB KIJIACCHUYECKOW MEXaHWKH, BCEMHPHOTO
TATOTEHUsI, COXPAHEHWs DJHEPrUMU, HUMILYJbCa W DJIEKTPUYECKOTO 3apsja,
TEPMOJUHAMUKY;

34.BK11a]] POCCUICKUX U 3apyOEKHBIX YUEHBIX, OKa3aBIIUX HaWOOJbIICEe BIUSHHUE
Ha pa3BUTHE (PU3UKU.

cI)OpMOI\(JI HpOMG)KYTO‘IHOﬁ aTTcCTauu 110 y‘IG6H0ﬁ AUCHUITINHC SABJISACTCSA
YCTHBIﬁ 9K3aMeH BO2 CCMCCTPC.



3. OueHka ocBOeHMS Y4eOHOU IMCIMILITIMHbBI

3.1. ®opMbI U METOAbI KOHTPOJISA

KoHTpoJ1b 1 OLIeHKA 0CBOCHHS Y4eOHOM IMCUUILJIMHBI 10 TeMaM (pa3jaeJiam)

(DOpMBI N MCTOABI KOHTPOJIA

DneMeHT yueOHOMI . IIpome:xyTouHas
TeKyHH/IH KOHTPOJb
JAUCHUITIIMHBI aTrecranus
CamocTosTebHas pa60Ta Hp()BepgeMHe CDOpMa HpOBeps{eMme
dopma KOHTPOJISt
OK,V,3 KOHTPOJIS OK,V,3
YcTHBIN

Benennue. VYernblii onpoc «Pu3nka-HayKa O IPUPOJIE. JK3aMe€H,
Ddu3mKa ¥ TEXHHUECKU porpecc. Ousnyeckue Vi nuddepeHiy Vi
BenuuuHbl. Cuctema Cu. UPOBAHHBII

3a4er
Tema 1. Yerasiit onpoc «Cucrema oTcyera.
Mexanuka. OTHOCHUTENBHOCTh ABWKEHHS. PaBHOMEpHOE

neuxkenue. Ilyts. Ilepemelienue. YpaBHeHue
JIBIDKCHUS.
[IpakTryeckas padora Nel. Pemenue 3agad mo
TeMe KHHEMaTHKa
Vernslii onpoc «AuHamuka. Cuia TSKECTH. YerHblit
3aKOH BCEMUPHOTO TATOTEHHS. 3aKOHBI V1,V3.31,32,33, 9K3aMeEH, V1,V3.31, 32,
HeroToHay. 34 muddepeHI 33,34
[TpakTuueckast pabota No2. Pemenue 3a1au Ha WPOBaHHBII ’
TeMy AMHAMHUKAa. 3ayer
YcTHbIH onpoc «3aKOH COXpaHEHUS SHEPTHH,
UMITYJIbCa.
IIpakTtudeckas paborta Ne3. Pemenue 3a1a4 Ha
TeMY 3aKOHBI COXPAHEHHUSL.
KonrponbsHas padora no teme «MexaHUKay.

Tema 2. VYernslii onpoc «OcHoBHbIE nonokeHnst MKT. V1, V2, V3,31, 33, V CTHBIH V1, V2, V3,31,

Mousexyasipnasi pusuka M | Yneanpusiii ras. TepMoIMHAMUYECKHE 34,35 3K3aMeH, 33,34, 35




TePMOAUHAMUKA.

napameTpsl. [IpruGopb».

VYerasrii onpoc « OcrHoBHOE ypaBHeHne MKT.
OOBbeIMHEHHBIN Ta30BhI 3aKOH.
M3onpouecchiy.

[Ipaktiueckas padora Ned. «Pemenue 3aiau Ha
ocHoBHoe ypaBHeHne MKT, ypaBHeHue
COCTOSIHUS HJI.Ta3ay.

JlabopatopHnas padota Nel. TIpoBepka
CIIPaBEeIMBOCTU 3akoHa boinga-Mapuotra.
IIpaxTrdeckas pabora Ne5.Pemenue 3amaq Ha
M30IIPOIIECCHI.

VYcerabrit onpoc «Temmeparypa. AGCONTIOTHBIN
HOJb Temnepatyp. [lIkana KensBrna.Pabora
rasa. | 3aKOH TepMOIUHAMHKID).
[MpakTrueckas pabora Ne 6.Pemenne 3anay Ha
TE€MY OCHOBHI T€PMOANHAMUKHU.

Yerusrii onpoc «KITJI TemIoBbIX ABUraTENEH».
YcrHbli onpoc «BriaxxHOCTh BO311yXa, criocoObl
ee OIpeAeTICHUN».

Jlabopatophas padota Ne2.Omnpenenenue
a0COTIOTHON M OTHOCHTENLHOM BIaXXHOCTH
BO3.yXa.

VYeruslii onpoc «I[10BEpXHOCTHBIN cioi

KHUIKOCTH. Cuna TOBECPXHOCTHOTO HATSKCHUSA) .

JlabopatopHas paboTa Ne3.Onpenenenue

TMMOBEPXHOCTHOI'O HATAXKCHUSA BOABI.

YcTHbIi onpoc «CBONCTBA KHUIKOCTHY.
KonrponbsHas padora o reme «MonekyispHast
(u3MKa U TEPMOJMHAMHUKAY.

nuddepeHiy
HMPOBaHHBII
3a4er

Tema3.
DJIeKTPOAUHAMHUKA.

YeTHBIH 0npoc «DAEKTPUUECKUE 3apsbl.
Onextpuueckoe nojie. 3akoH Kymnona,
HaIpsHKEeHHOCTb, paboTa, MOIIHOCTD
3NeKTpHUIecKoro nomns. Cuiia Toka, yCIOBUSI €T0
cymiecTBOBaHMA. 3akoH OMa I yJacTKa HeTH,
COoeIMHEHUE TIOTPEOUTEIeH.

IIpakTrdeckas padora Ne7. Pemenne 3aqaq Ha
TEMY 3JIEKTPUUECKOE 10JIe

IIpaxTryeckas padora Ne§8. Pemenne 3aqaq Ha
TEMY 3aKOHBI ITIOCTOSTHHOT'O TOKa

v1,V3,31, 32,33,
34

Y cTHBIN
DK3aMeEH,
nuddepeniy
HUPOBAHHBIH
3a4eT

v1,V3,31, 32,
33,34




IIpakriyeckas padora Ne9. Peenne 3anau Ha
TeMy JIEKTPUYECKUH TOK B Pa3IMUHBIX Cpefax
IIpaxTryeckas pabora NelQ. Pemenne 3amaq Ha
TEeMY MarHUTHOE T10JIe

IIpaxTrdeckas padora Nel 1. Pemenne 3amaq Ha
TEMY 3JIEKTPOMAarHUTHAsI WHIyKIUSI

YcTHBIH onpoc «DNEKTPUIEeCKH TOK B
aneKkTponurax. 3akoHsl Dapanesn.
[Ipaktryeckas padoTta (JOIOIHUTENEHO).
OnpezeneHue 3MEKTPOXUMHUIECKOTO
SKBUBAJIECHTA MEJIH.

YcTHBIHN onpoc « DaIeKTpruuecKuil TOK B ra3ax, B
BaKyyMe, MOJIYIPOBOJHUKAXY.

KonrponsHas padorta no teme
«OQIEKTPOJUHAMUKAY.

Tema 4.
Kos1e0anus 1 BOJIHEL.

VYcrHbIH onpoc «MexaHUUecKue KojaeOaHus 1
BOJIHEI».
YeTHBIM onpoc «DIEKTpOMarHUTHbIE

KoJIeOaHUS ¥ BOJIHBDY. YerHbii
[MpakTnyeckas pabora Nel2. Perienue 3amau Ha JK3aMEH,
TeMy MeXaHU4eCKHe KoJeOaHus V1,V3, nuddepeHi V1, V3,3l,
[TpakTuueckast pabota Nel3. Pemenue 3amau Ha WPOBaHHBII
TEeMy MEXaHHYECKHE BOJIHBI 3a4eT
IIpaktudeckas paborta Nel4. Pemenue 3agad Ha
TEMY 3JIEKTPOMAarHUTHBIE KOIEeOaHUs
Tema 5. VYerublii onpoc « Pazputue B3risaoB Ha
Onruka. MPUPOAY CBETA, TPAaHUIIA pa3ziena 2-X Cpem.
[IpakTryeckas pabora Nel5. Pemenne 3amaq Ha
TeMy TIpUpPOJa CBETa, TNH3BI V1,V2,V3, 31, 33, V1,V¥2,V¥3,31,
ITpakTtudeckas paborta Nel6. Pemenue 3agau Ha 34,35 33, 34,35
TE€MY BOJIHOBBIE CBOMCTBA CBETA VYcTHbIi
VYerusrii onpoc «MaTEpdeEepeHtms, TudpaKius. JK3aMEH,
IIpaxTrdeckas pabora Nel7. Pemenne 3amaq Ha nuddepeHi
TEMy CIeNHaIbHAs TEOPUS OTHOCUTEIBHOCTH WPOBaHHBIH
KontponsHas padora o Teme 5.0nTnKa. 3a4eT




Tema 6.
KBanrtoBasi pusuka.

Yerublit onpoc «Potoaddekr, neiicTBus cBeTa,
Crpoenue aroma, onbIThl Pesepdopna, MeTo b1
HaOJIOAEHUS SJIEMEHTAPHBIX YaCTHII,
PagroOaKTUBHOCTBY.

IIpaxTrdeckas pabora Nel8. Pemienne 3amaq Ha V1,V¥2,V3,3l1,
TeMy KBaHTOBasI ONITHKA V1,V¥2,V3, 31, 33, YcTHbII 33,34, 35
KonTtponsHas pabora mo teme 6. 34,35 9K3aMeH,

muddepent

HMPOBaHHBII

3a4eT

Tema 7. VYernslii onpoc «Ctpoerue ComHeuHOM .
Crpoenne BeesieHHOIA. CHCTEMBDY. VYerHbIi
VerHblit onpoc «IBommonus BeeneHHo. Lo . 9K3aMeEH,
LY I, mdepen | gy gy 3 3y
5 HNPOBAaHHBIN 33’ 34’ 35

3a4eT




3.2. TunoBbIe 3aJaHU 1JIs1 OLEHKU OCBOCHHUA YUeOHOM

AUCHUIIMHBI B TEKYIIEM KOHTPOJIE.

Benenue.

Ycerubiii onpoc. «®@usuka-Hayka o mnpupoge. Pu3Mka W TeXHUYECKHHl Mporpecc.
du3znyeckue BeanduHbl. Cucrema Cuy».
Bomnpocnr:

1. TlosiBnenue GU3MKHU, YTO U3yUaeT.

2. dusuKa ¥ TEXHUYECKUN MPOTrpecc, CBsI3b C IPYTUMHU HAyKaMH.

3. dusuueckue Bennuunsl, cucreMa Cu.

OueHuBaHMe: MIPU OLICHUBAHUY OTBETOB YUUTHIBAIOTCS CICIYIONINE KPUTEPHH:
1. TOYHOCTH OTBETA;
2. TIOJIHOTa OTBETA;
3. JIOrMYHOCTH U ITOCIEA0BATEILHOCTD BEICKA3bIBAHMS
4. OTBETHI HA JOITOJITHUTCIIBHBIC BOHpOCI)I 10 TEMC.

Tema 1.
Mexanuka.

Ycrublii onpoc «Cucrema orcuera. OTHOCHTEJIBHOCTD ABHKeHUs1. PaBHOMepHOe
asukenue. Ilyro. Ilepemernenue. YpaBHeHue ABHKEHUS.
Bomnpocsr:

1. Cucrema oTcueta, 4TO U3y4aeT MEXaHHKA.

2. CBoilicTBa IBIKEHUA.

3. CKopocThb, paBHOMEPHOE IBUKEHHE, BUJIbI TBUKCHHSI.

4. VYpaBHEHUE ABUKECHHUS.

OueHuBaHMe: P OLIEHUBAHUY OTBETOB YUUTBIBAKOTCS CIIENYIOIINE KPUTECPUU:
1. TOYHOCTEL OTBETA;
2. TIOJHOTa OTBETA;
3. JIOTMYHOCTH M IOCJIEI0BATEILHOCTh BHICKA3bIBAHHA,
4 OTBETHI HA JOITOJTHUTCIIBbHBIC BOHpOCI)I 10 TEMC.

IIpakTnueckas padora Nel. Pemenue 3a1a4 o reme KHHEMAaTHKA.

Hennb: HayunTtecs nepeBoauTh BEINYUHBI B cucTeMy CH, BbIpa)kaTh HEU3BECTHBIE BEIMYMHBI U3
YPaBHEHUH, 3aIMCBIBATh YPABHEHHUS JIBHKCHHM.

1.1. PaBHOMEpHOE NPAMOJIMHENHOE IBHKECHUE

1.1.1. Kakoe, u3 nepedncieHHbIX HIKE ABUKEHUI MOXKET SIBIIATHCS
PaBHOMEPHBIM U NMPSAMOIUHEHHBIM?

1) /IBmkenune MasTHHKA 4acoB 2) J[BrmkeHre CBOOOIHO MaIaf0IIero Tea
3) ABueHruEe MOTOTOHIIMKA B KOJBLEBBIX TOHKAX

4) [IBuxeHue BOAbI B peKe, TEKYIIeH M0 paBHUHE

1.1.2. YpaBHeHuUs ABMKEHUS TN OMMCHIBAIOTCA CIEYIOIMMU (hopMyIamHu:
1)
X (t) 13t



1

, M; 2)

X2
(t)12t/2
» M,

3)
x(t)4t

3

, M; 4)

X (t) 8 10t
4

, M.
Kakoe u3 Ten, nepBbIM JOCTUTHET TOUKU ¢ KoopauHaToil X = 10 m?

1)12)23)34) 4

1.1.3. Teno nBuxercs Brosb ocu 0X ¢ MOCTOSHHON CKOPOCTHIO VX

==-2wm/c.B

MOMEHT BpeMeHH t = 6 C 1mociie Havyaja JIBUKECHHUs, TeJI0 0Ka3anoch B ToUke X = |
M. OnpenenuTe NoJI0KEHHE TOYKH B MOMEHT Havaia amxenus (t0 =0 c).

1.1.4. MarepuanbHasi TOUKa JIBHXKETCSI pABHOMEPHO CO CKOpPOCThIO V = 3 m/c.
Hamnpasnenue ckopoctu coctasiser ¢ ocbto 0X yron = -30 . CocraBbTe
ypaBHEHHUS JBUKEHHS TOUKH X(t) U y(t), ecu B MOMEHT BpemeHu t = 1 ¢, Touka
umena koopauHatel X =0M, Y =1 m.

1.1.5. Ioe3n mpomien yepe3 MOCT ¢ IOCTOSTHHOW CKOPOCThIO 54 kM/4. Bpems
JBIKEHMS 110 MOCTY cocTaBmwilo 1,5 MuH, mumHa mocta 1 kM. Onpenenure JUIMHY
noesJa.

1.2. IlyTs, nepemelnienue, CpeHsisi CKOpoOCTh

1.2.1. JIbpKHUK, IBUTAsICh HA CEBEP, MPOLIEN 6 KM, 3aTEM [TOBEPHYJ Ha BOCTOK U
npouien eme 8 kM. OnpeaenuTe OTHOMEHUE MPOMIEHHOT0 JIBKHUKOM IIyTH, K €r0
HEPEMEILECHHUIO.

1)0,52)0,713)14) 14

1.2.2. Typuct obo1ien Kpyrioe o3epo, AuameTp kotoporo 1 km. Onpenenute
OTHOIIEHNE BEJIMYMHBI IEPEMEIEHHUsI TYPUCTA K €T0 MyTH.

1)02) 1/(2)3) 1 4) 2

1.2.3. YToOBI IBUTATHCS 110 PACIIUCAHUIO CPETHSS CKOPOCTh M0€3/1a MEKTY
JBYMsI CTAaHLIUSAMH JTOJKHA ObITH paBHOH 80 kM/4. OJJHAKO TIEPBYIO MOJIOBUHY
MyTH N0€3]1 ABUTAJICs co CKOpocThio 60 km/4. C Kakol CKOPOCTBIO, MOE3]T JOKEH
JIBUTATHCSI BTOPYIO MOJIOBUHY ITYTH, YTOOBI BOBpEMs IPUOBITH HA CTAHLIUIO?

1.2.4. JlerkoBoi aBTOMOOMIIb, IBHXKYIIEHCS co ckopocThio 108 km/4, oGorHan
KOJIOHHY I'PY30BUKOB, JBIXKYIILYIOCS CO CKOPOCThIO 54 km/4. JImuHa aBTOMOOMIIS
3 M, unHa KoJoHHBI 60 M. OnpesenuTe MyTh NPOWIECHHBII aBTOMOOUIIEM 32 BCE
BpeMsi 00roHa.



1.2.5. KaTep aBurasicb BHU3 10 peKe OT MpUcTaHu A K npuctanu b co
CKOpOCThIO 36 KM/4, 3aTpaTuil Ha TutaBaHue 1 4. [Tocie mory4acoBoi OCTaHOBKH
KaTep BEpHYJICS 00paTHO Ha mpuctanb A. Onpenenure CpeiHIo CKOPOCTh
JIBYDKEHUS KaTepa 3a Bce BpeMs JABMKeHMs Ha MapuupyTe ABA, eciiu ckopocTh
TEYEHUS peKu 3 KM/4.

Tema 2. PaBHOyCKOpEeHHOE NIPSIMOJIMHEWHOE JBUKEHUE
2.1. PaBHOYCKOpPEHHOE MPSMOIMHENHOE JIBHXKCHHE

2.1.1. YpaBHeHUE IBUKECHUS TeJla OMHICHIBACTCS (POPMYIIOi

2

X(t) 2 3t 4t

, M.

Onpenenure BETUIUHY CKOPOCTH B MOMEHT BpeMeHu t =2 ¢. 1) 3 m/c 2) 4 m/c 3) 9 m/c 4) 15 m/c

2.1.2. Jlns Tena, IBUXKYILETOCs PaBHOYCKOPEHO U3 COCTOSIHUSI TTOKOS,
nepeMelleH s B Ba MOMEHTa BpeMeHH OTHOCsTCA, Kak 1/4. Onpenenure
OTHOIIIEHHE CKOPOCTEH B 9TH 3HAYCHHS BPEMEHHU.

1) 1/4 2) 1/3 3) 1/2 4)
1/2

2.1.3. Onpenenute MUHUMAIBHOE PACCTOSHUE, IPU KOTOPOM aBTOMOOMIIb,
JBUXKYIIEHCS cO CKOPOCThIO 108 KM/4, MOKET ycreTh 0€301acHO 3aTOPMO3HTh
nepe/ BHE3alHO BOSHUKIIINM MPEMSTCTBUEM, €CIIH BETUYMHA YCKOPEHUS TIpU
TOPMOKEHUHU 5 m/c2

2.1.4. Mumo naccaxkupa, CTosIIero Ha rardopme npoxoauT noes . [leporit
BaroH mporen 3a tl = 1 ¢, Bropoii 3a t2 = 1,5 c. Onpenenure NpoeKIUio
YCKOpEHUs TI0€3/1a Ha HampaBieHue IBKeHus. Jnmna Barona 12 m, IBIKeHUE
SABJIACTCA PAaBHOYCKOPCHHBIM.

2.1.5. BennuuHa CKOPOCTH Tea MPU paBHOYCKOPEHHOM IPSIMOJIMHEHHOM
JBIKEHUM yMeHbIINIach B nl = 2 pa3a 3a Bpems t1 = 2 c. Onpenenure Bpems t2,
KOTI'Jla BeJIMUYMHA CKOPOCTH BO3pACTET B N2 = 2 pa3a OTHOCUTENILHO HAYAJILHOTO
3HAYEHUS.

2.2. JIBmkeHe ¢ yCKOpeHHueM CBOOOTHOTO TaICHUs

2.2.1. [lox KakuM YIJIOM HY>KHO OpOCHUTH KaMeHb, YTOOBI IPU NaICHUH
BEJIMUYMHA €T0 MepeMEIIeHHs] COBIaalia C BHICOTON HaHOOMbIIEro NoabemMa.

1) 30 2) 60 3) arctg2 4) arctg4

2.2.2. Jlns onpeneneHus BBICOTHI MAaUThl CHU3Y K €€ BepILIMHE OpPOCUIIN KaMEHb,
KOTOPBIH yrain Ha nanyOy depe3 4 ¢. BeicoTa MauThl paBHa:
1)10m2)20m3)30m4)40 ™m

2.2.3. Manenbkuii mapuk nagaet ¢ Bbicotel H = 20 M 6€3 HauanbHON CKOpOCTH

Ha pBIXJbIHA necok. OnpenenuTe MyTh MIapHUKa 3a IPOMEXYTOK BpeMeHu ¢ t1 = 1,5 ¢
mot2=2,5c.

2.2.4. Teno 6pomeHo nof yriaoM = 30 k ropu3onty. Onpenennure BpeMs
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JBIKEHHE TeJa, €CIIM 3a BpeMs II0JIeTa €r0 CKOPOCTh U3MEHNJIACh HAa BEJIMUHUHY
v[]=10 m/c.

2.2.5. Msi4, OpOLICHHBIH € TTOBEPXHOCTH 3€MJTH MOJI HEKOTOPBIM YTJIOM K
TOPU30HTY, Yl Ha MOBEPXHOCTh €O CKOpOcThio 20 M/c. OnpenenuTe JalbHOCTh
10JIETA, €CJIM BO BPEMSI M10JIETA BEIMYMHA MAKCUMAJIbHOM CKOPOCTH Ms4a BJIBOE
00J1b11I€ MUHUMAJIBHOM.

Ycrubiii onpoc «lunamuka. Cuiia TaKeCTH. 3aKOH BCEMUPHOT0 TATOTEeHUsI. 3aKOHbI
HbroTrona».
Bomnpocnr:

1. Yro uzyuaer nuHaMuKa, 3aj1a4a

2. Cuna TsxecTH. 3aKOH BCEMUPHOTO TATOTEHUSI.

3. 3 3akoHa HeioToHa.

OueHunBaHMe: IpU OLIEHUBAHUY OTBETOB YUUTHIBAOTCS CIEAYIOLINE KPUTEPUU:
1. TOYHOCTBH OTBETA;
2. TIOJHOTA OTBETA;
3. JJOT'MYHOCTHB U ITOCICAO0BATCIIBHOCTD BbICKA3bIBaAHMUA,
4. OTBeTHI Ha IONIOJIHUTEIILHBIE BOTIPOCHI 110 TEME.

IIpakTuyeckas padora Ne2. Pemienne 3a1a4u Ha TeMy ANHAMHKA.

1. Ha rimagkom crose nexut 0pycok maccoit m=4 kxr. K Opycky npuBsizad mHyp, KO BTOPOMY
KOHITy KoToporo npuioxena cuia F=10 H, HanpaBieHHas napajiienbHO OBEPXHOCTH CTOJIA.
Haiitu yckopenue a 6pycka.

2. Ha crose crout Tenexka Maccoid mi=4 kr. K Tenexke mpuBsizaH 0JIMH KOHEII IITHYpa,
nepeKknHyToro yepes 610k. C KakMM yCKOpPEHUEM a OyeT ABUraThCs TEJIXKKA, €CIIU K APYroMy
KOHILy IITHYpa NMpUBSA3aTh FUPI0 Maccoil my=1 kr?

3. K npyxxuHHBIM BecaM moiBemieH 0J10k. Uepes OJIOK IEpeKUHYT MHYP, K KOHIIaM KOTOPOTO
MpUBS3aIN TPy3bl Maccamu m1=1,5 kr 1 my=3 kr. KakoBo Oy/ieT mokazaHue BECOB BO BpeMsI
JBIDKEHUSI Tpy30B? Maccoii 6;10ka U ImHypa npeHeopedsb.

4. JIsa 6pycka maccamMu m1=1 Kr ¥ mp=4 KT, COEIMHEHHBIE IIIHYPOM, JieKaT Ha cToje. C Kakum
YCKOpEHUeM a OyIyT IBUTAThCS OPYCKH, €CIIM K OJHOMY M3 HUX MpuiioxkuTh cuiry F=10 H,
HaIpaBJIeHHYIO Topu3oHTaIbHO? KakoBa Oyer cuia HaTshKeHus T 1THypa, COSTUHSIONIETO
Opycku, ecnu cuity 10 H mpunnoxxuts k nepBomy Opycky? ko BTopomy O6pycky? TpeHuem
npeHeOpeyb.

5. Ha rmamkom crosne nmexut 6pycok maccoit m=4 kr. K 6pycky npuBsizansl Ba MIHYpa,
NEePEeKUHYThIEC Yepe3 HEMOABUKHbBIE OJIOKHU, TPUKPEIUIEHHbIE K IPOTUBOMOI0KHBIM KpasiM CTOJIA.
K koHIIamM IIHYPOB MOJBENIEHBI THPH, MAaCChl KOTOPBIX M1=1 Kr 1 my=2 kr. HaiiTu yckopeHue a,
C KOTOPBIM JBHIKETCS OpYCOK, M CHITy HaTshKeHUs T KaXkaoro u3 mHypoB. Maccoit 6J10KOB U
TpEHUEM TTPEeHEOPEYb.

6. MarepuanbHas TOYKa MacCOl m=2 KT JIBHXKETCS IO ICHCTBUEM HEKOTOPO# critbl F cormacHo

YpaBHEHUIO x=A+Bt+Ct>+Dt3, rne C=1 m/c?, D=-0,2 m/c®. HaiiTu 3HaYCHHUS ITOI CHIIBI B
MOMEHTBI BpeMEeHH t1=2 ¢ " t2=5 ¢. B Kakoil MOMEHT BpeMEHHU CHUJIa paBHA HYJIIO?
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7. l1aii0a, my1eHHas o0 MOBEPXHOCTH JIbJ]a ¢ HAYAJIbHOM CKOPOCTHIO V=20 M/C, OCTaHOBHJIACH
yepe3 t=40 c. Haiitu koapdunment tperus f maiosI o se.

YcTHbIM onpoc «3aKOH COXPAHEHUS JHEPTUH, HMITYJIbCA).

Bomnpocsr:
1. Yro Takoe 3HEprUs.
2. 3aKOoH COXpaHEHHUs YHEPTUH.
3. UYro Takoe UMIyJbC.
4. 3aKOH COXpaHEHHUS UMITYJIbCA.

OuenuBaHMe: TIPHU OIIEHUBAHUH OTBETOB YUUTHIBAOTCS CIICIYIONINE KPUTCPHUU:
1. TOYHOCTB OTBETA;
2. IOJHOTA OTBETA;
3. JJOT'MYHOCTHB U ITOCIICA0OBAaTCIIBHOCTD BbICKA3bIBAHUA,

4.

OTBETHI Ha JIOTIOJHUTEIbHBIE BOMPOCHI IO TEME.
IIpakTuyeckas padora Ne3. Pemienue 3a1a4y Ha TeMy 3aKOHbI COXPAHEHUSI.

[Tpu BoICcTpene U3 opyaus cHapsg Maccoit mi=10 Kr moyiydaeT KHHETUYECKYIO SHEPTHUIO
T1=1,8 M. OnpenenuTs KHHETUYECKYIO SHEPTHI0 T2 CTBOJIA OPYIUs BCIEACTBUE
OT/Iauu, €CJIM Macca my CTBosa opyaus paBHa 600 kr.

Snpo aToMa pacmazaercs Ha Ba 0cKoika Maccamu m1=1,6*10"% kr u mz=2,4*102° kr.
OnpenenuTh KHHETUYECKYIO SHEPTUIO T2 BTOPOro OCKoKa, eciu sHeprus T1 mepBoro
ockoJika paBHa 18 uJx.

Konpkobexerll, cTost Ha Jiby, OpOCHI BIIepel TUPI0 MAacCOi m1=5 KI' U BCJIEJICTBUE
OT/Iau TTOKATUJICS HA3aJl CO CKOPOCThIO V2=1 M/c. Macca koHbkoOexk11a m=60 Kr.
Onpenenuts paboTy A, COBEpILIEHHYIO KOHBKOOEKIIEM IPU OpOCaHUM THPH.

Mornekyna pacnaiaercs Ha 1Ba aToMa. Macca 01HOro U3 aTOMOB B n=3 pa3a Oouiblile,
yeM apyroro. [IpeHeOperas HadaaIbHONW KHHETUYECKON SHEPTUI U UMITYJIbCOM
MOJIEKYJIbI, OIIPEJIEINTh KUHeTUYecKue 3Heprun T1 u T2 aTOMOB, eciu UX cyMMapHast
kuHertndeckas sHeprusa 1=0,032 n/lx.

Ha penbcax crout miargopma, Ha KOTOPOH 3aKpEIIEHO opyiue 06€3 MPOTUBOOTKATHOTO
YCTPOMCTBA TaK, YTO CTBOJI €70 PACIOJIOKEH B TOPU3OHTAIBHOM I0JIOKEeHUU. 13 opynus
IIPOU3BOJIAT BBICTPEI BIOJb JKEJIE3HOA0POKHOr0 myT. Macca m1 cHapsiaa paBHa 10 kr,
u ero ckopocth W1=1 km/c. Ha kakoe paccrosinue | oTkatutces miargopma rnocie
BbICTpena, eciii KoaduuueHT conporuienus =0,002?

[Tyns maccoit m=10 r, nereBias co ckopoctbio v=600 m/c, monana B 6aUIUCTHUECKUI
MasiTHUK (puc. 2.9) maccoit M=5 kr u 3actpsiia B HeM. Ha kakyro BbIcOTY h,
OTKaYHYBIIKCH [10CJIE y1apa, NOIHSAJICS MAsTHUK?

JBa rpy3a maccamu m1=10 kr 1 my=15 Kr moABENICHB HA HUTAX JJIMHOM 1=2 M Tak, 4TO
Ipy3bl COMPUKACAIOTCS MEXKAY c000ii. MeHbIui rpy3 ObUT OTKIIOHEH Ha yroi ¢=60° u
BbIMylieH. OnpenenuTs BoICOTY h, Ha KOTOPYIO MOJHUMYTCS 00a Ipy3a mocie yaapa.

VY nap rpy30B cuuTaTh HEYIPYTHM.

KonTtpoabsHas padora no reme «MexaHukay.
Bapuant Nel.

YpaBHEHUE NPSIMOJIMHENHOTO IBUKEHUSI UMEET BH/]T x=At+Bt?, rie A=3 m/c, B=-0,25

M/Cz. HOCTpOI/ITB rpa(bmcﬂ 3aBUCUMOCTH KOOPAWHATLI U ITYTH OT BPpECMCHU JIA 3aJTaHHOT'O
JBHKCHUA.
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C xakoii BeicoThl H ymaio Teno, eciu nociaeaHuii MeTp CBOEro MyTH OHO MPOIILIO 32
Bpems t=0,1 c?

CaMoJIeT JIETUT B TOPU30HTANLHOM HAIIPaBIeHHH ¢ yckopeHueM a=20 m/c?. Kakosa
neperpyska naccaxupa, Haxozsierocs B camosuete? (Ileperpyskoii Ha3bIBaeTCs
OTHOLIEHUE cuibl F, NefCTByIOMEN Ha TaCCaXUpa, K CUIIE TsKecTH P.

JIBa koHBKOOEKITa Maccamu Mm1=80 Kr 1 my=>50 KT, IepKach 32 KOHIIbI JUTAHHOTO
HATSHYTOTO IIHYPAa, HETIOJBUXKHO CTOST HA JIbJY OAUH MPOTUB Apyroro. OJIUH U3 HUX
HAUYMHAET YKOPAuMBaTh HIHYP, BEIOMpAs €ro co cKopocThio v=1 M/c. C Kakumu
CKOPOCTSIMH U1 M U2 OYyT IBUTATHCS I10 JIbAY KOHBKOOEXKIBI? Tpernem npeHeOpeys.

Bapuant Ne2.

Touka aBuTanack B TeueHue t1=15 ¢ co ckopocThio v1=5 M/c, B Teuenue t=10 ¢ co
CKOPOCTBIO V2=8 M/C M B TeueHue t3=6 ¢ co ckopocThio v3=20 m/c. OnpeneanTs CpeIHIO
IIYTEBYIO CKOPOCTh <V> TOYKH.

KameHnp OpoliieH BepTHKaIbHO BBEPX € Ha4aJdbHOU CKOpocThio V=20 m/c. [1o ucreuenun
KaKoTo BpeMEHH KaMeHb OyJIeT HaXOAuThCs Ha BhicoTe h=15 M? Haiitu ckopocTs v
KaMHs1 Ha 3Toif BeicoTe. COMPOTHBIEHHEM BO3LyXa NpeHedpeub. [TpuHaTs g=10 m/c?.
Pakera maccoit m=1 T, 3amyiieHHas ¢ IOBEPXHOCTH 3€MJIM BEPTUKAIbHO BBEPX,
MOJIHUMAeETCs ¢ yckopeHueM a=2g. CKOpPOCTh V CTPYH ra30B, BBIPHIBAIOIIMXCS U3 COILIA,
pasHa 1200 m/c. Haiitu pacxon Qm roprouero.

[Tap maccoit m=1,8 Kr cTanKuBaeTCs C MOKOAIIMMCS apoM Oosibiei Maccel M. B
pe3ysabTaTe IpsIMOro YIPYyroro yaapa map notepsut w=0,36 cBoeil KHHETHYECKOU
sHepruu T1. Onpenenuts Maccy O60JIbIIETO HIapa.

Tema 2.
MouiekyJispHast GU3MKa U TEPMOJIMHAMUKA.

Ycrublii onpoc «OcHoBHBbIE N0J10keHust MKT. Uneanbublii ras. Tepmoannamudeckne
napamMetpsl. [IpuGopbi».

Bomnpocsr:
1. OcHoBubie nonoxennss MKT ux onbITHOE JOKA3aTEILCTBO.
2. TlonsTue uaeaIbHOrO rasa.
3. Tlapamertpsl rasa.
4. TlpubGopsl.
OueHuBaHMe: ITPU OIICHUBAHUU OTBETOB YUUTHIBAIOTCS CIICIYIOIINE KPUTEPHH:
1. TOYHOCTH OTBETA;
2. TIOJHOTA OTBETA;
3. IIOTMYHOCTH U MOCJICAOBATEILHOCTh BHICKA3bIBAHMS;
4. OTBETHI HA JIOTIOJHUTEILHBIC BOIIPOCHI IO TEME.

Ycrnblii onpoc « OcHoBHoe ypaBHenne MKT. O0bennHeHHbII ra30Bblii 3aKO0H.
HN3onpouecchb».

Bomnpocsr:

1.
2.
3.

BriBoa ocHoBHOTrO ypaBHenust MKT.
OObeIHEHHBINA Ta30BbIA 3aKO0H.
[TonsiTre 06 U30MpoIeccax.
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OunennBanue: IIpHU OUCHUBAHHUU OTBCTOB YUUTBIBAIOTCA CICAYIOIMNE KPUTCPHUU:

1

2.
3.
4.

TOYHOCTH OTBCTA,

IIOJIHOTaA OTBETA,

JJOTUYHOCTH U ITOCJICA0BATCIIbHOCTh BbICKA3bIBaAHMS
OTBCTHI HAa JOIMOJTHUTECIIbHBIC BOIIPOCHI 11O TEME.

IpakTnyeckas padora Ne4. «Pemenue 3a1a4 Ha ocHoBHoe YpaBHeHue MKT, ypaBHeHue
COCTOSIHMSI H/1€AJILHOTO ra3a.

1.
2.

Haiitu monsipayro maccy M cepnoit kucnotsl H2SOas.

B cocyzne BMecTUMOCTBI0 V=2 J1 HAXOAUTCS KUCIOPO]I, KOJIMYECTBO BELIECTBA V
KoToporo pasHO 0,2 MoJib. OnipenennuTh IIOTHOCTD P rasa.

I"a3 maccoit m=58,5 r HaxoauTCs B cocylie BMeCTUMOCThI0 V=5 j1. KoHlleHTpaus n
MoIeKy rasa pasHa 2,2*10%° m3, Kaxoit 310 ras?

Ornpenenutb KOHIIEHTPALMIO N MOJIEKYI UieanbHOoro raza npu remneparype T=300 K u
nasiennu p=1 mlla.

CKOJIbKO MOJIEKYJI Ta3a COAePKUTCS B OaiioHe BMecTUMOCThio V=30 11 ripu
temneparype T=300 K u nasnenun p=5 MIla?

B xon6e BMecTHMOCTBI0 V=100 cM® cofepKuTCs HEKOTOPBIIA Ta3 MPU TeMIIEpaType
T=300 K. Ha ckoJibKkO MOHU3HUTCS JaBJICHHUE P Ta3a B KOJIOE, €CIIU BCICACTBUE YTEUKH U3
KOJIOBI BBIHIET NZIOZOMOHeKyJI?

Jy1 mostydeHus BBICOKOI'O BaKyyMa B CTEKJISHHOM COCYJ1e HEOOXOAMMO IIPOrpeBaTh €ro
[P OTKAYKE C LIEJIbI0 YIAIUTh acopoupoBaHHble ra3bl. OnpeaenuTs, Ha CKOJIbKO
MOBBICUTCS JIaBJICHUE B ChepudecKoM cocyne paauycom R=10 cm, eciiu Bce
azicopOMpPOBaHHBIE MOJIEKYIIBI IEPEHAYT CO CTEHOK B cocya. Cloil MOeKy Ha CTeHKax
CUHTATh MOHOMOJIEKYJIIPHBIM, CEYeHHE G OHOMH MONeKysl paBHO 1071 cm?,
Temmneparypa T, mpu koTopoi mpon3BoAUTCs 0TKauka, pasHa 600 K.

JlabopaTopnas padora Nel. [IpoBepka cnpaBeamBocTu 3akoHa boiiis-Mapuotra.

Llenb pa6otbi: 3KCNepUMeHTanbHas NpoBepka 3akoHa bonnga-MapuoTTa.

O6opynoBaHMe: | crengHHDIN LUAMHAP BbICOTOM 50 CM, CTeKNIsiHHas Tpy6Ka AJMHOM

50—60 cM, 3aKkpbiTasl C OAHOMO KOHLUA, CTakaH, NNacTUinH,
TepMOMETp, NuHelka, 6apomeTp-aHepons (OAWH Ha Knacc), WTaTuBe
C Nankom, XonoA4Hasa u ropsiyaa Boaa.

Onucanue paboTbl. | B |1 nHAp C BOAOM OMYCKAlT OTKPbITHIM KOHLIOM BHU3 TPYy6KY (CM.

PUCYHOK). Ecnn ypoBeHb BOAbl B TPYOKE HAaXoAUTCS HUMXKE YPOBHS
BOAbl B cocyae Ha h, To naBneHue Bo3ayxa B Tpybke paBHO cymme
aTMOCEPHOro 1 rmapocTaTuyeckoro gaenenns cronba Boabl
BbicOoTOM h.
Ans ynpoweHns pacyeToB MOXXHO U3MepSTb AaBfieHNE B
MUNMMETPAX PTYTHOro ctonba. Toraa, C yY4eToM TOro, 4YTo
MAOTHOCTb BOAbl B 13,6 pa3 MeHbLUe MJIOTHOCTM PTYTH, AN
p=H+—
BO34YyXa B TpybkKe MOXHO 3anucaTtb 13,6 roe H —
atMocdepHOe AaBNeHNEe B MUIJIMMETPaX PTYTHOro crtonba, h —
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pa3HOCTb YPOBHEN BOAbl B LuanHApe n Tpybke, uamepeHHas B
MUJITUMETpPaXx.

B Tpybke 3akntoueHa NoCTOsiHHas Macca BO34AyXa, KOTOPbIA MOXHO
CUYMTaTb HaxXoAALWMMCA NPU NOCTOSAHHOW (KOMHATHOW)
TemnepaTtype. O6beM 1 gaBneHne Bo3ayxa, 3aK/IKHYEHHOro B
TpybKe, MOXHO U3MEHATb, U3MEHAS rNyObuHYy norpyxeHuns Tpyoku.
O6bem Bo3ayxa B Tpybke V = | S, roe | — annHa ctonba Bo3ayxa;
S — nnowaab ceyeHnsa Tpybku. MoCKoNbKy naowaab NonepevyHoro
ceyeHuns TpybKkuM NOCTOSAHHA, ANMHa cTtonba Bo3ayxa B Tpybke
nponopumnoHanbHa 06bemMy Bo3ayxa. MNo3ToMy Ans NpoBepKU
3aKoHa boiing — MapuoTTa A0CTaTO4YHO NPOBEPUTDL

H+ A o} =ronsi
156

CNpaBea/IMBOCTb paBeEHCTBA.

X044 PABOTHI:
YPOBEHb «A»

1. Cobepute yCTaHOBKY, N306pa>XeHHYI0 Ha pUCYHKE.

2. N3mepbTe 6apoMeTpoM aTMOChEPHOE AaBNEHME B MM PT. CT.

3. Morpyxas B Boay TpybKy OTKPbITbIM KOHLOM BHU3, n3mepbTe h n | (moBTopuTte onbIT
He MeHee Tpex pas).

4. Pe3ynbTaTbl U3MEPEHUN N BbIYMCNEHWNI 3aHecuTe B Tabnuuy.

5. 3anuwuTe BbIBOA: YTO Bbl U3MEPSNIMN U KAKOW NONyYeH pe3ynbTarT..

N2 onbiTa H, h, I, A
MM pT. CT. MM cM [H+135J-f:c
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IIpakTyeckas padora NeS.Pemenune 3a1a4 Ha H30MPOLECCHI.

1.B cocyne o6pemom 0,5 m>HaxomuTes ras noxa gasiaenuem 4*10° TMa. Kakoit 06bemM Oyner
3aHUMATh ITOT ra3 MpH JaBICHUU 2,5%10° I1a?

2.I'a3 npu temneparype 27° C 3auumaet 06beM 600 ¢y’ Kakoit 06beM 3aiimeT 3TOT ras npu
temnepatype 377° C u HOCTOSHHOM JaBIeHUU?

3.I'a3 HaxoauTcs B 6autone npu temneparype 250 K u nasnenuu 8*10° ITa. Onpenenuts
naBjeHHe ra3a B 6ayuione mpu temmeparype 350 K?

4.0npenenuTs HAYaIbHYI0 W KOHEYHYIO TEMIIEpaTyphl HICATLHOTO Ta3a, €CIIH MPH H300apHOM
oxnaxaeHuu Ha 290 K ero o0beM yMEHBIITUTCS BJIBOE.

5. [Ipu Temneparype 27°C napnenue ra3a B 3akpeiToM cocyne 010 75kI1a. Kakum Oyner
JaBJICHHE HTOro ras3a npu temmeparype — 13°C?

Yerubiii onpoc «Temneparypa. A0co/l0THBIN HOIb Temnepartyp. Illkana
KeanBuna.PaGora raza. |-ii 3axoH TepMOAMHAMMKID).

Bomnpocsr:
1. TlonsTHe TeMieparypsbl.
2. Pabora rasa.
3. 1 3aKOH TEPMOIMHAMHKHU.

OuenuBaHMe: P OLIEHUBAHUY OTBETOB YUUTHIBAOTCS CIIEIYIOLINE KPUTEPUU:
1. TOYHOCTEH OTBETA;
2. TIOJHOTAa OTBETA;
3. JJOTMYHOCTH U IIOCJICA0BATCIIBHOCTH BbICKA3bIBAHU S,
4. OTBeTHI HA JOTMOJHUTEIBHBIE BOTPOCHI IO TEME.

IIpakTnyeckas padora Ne 6. Pemienne 3a1a4 Ha TeMy OCHOBBI TEPMOJIHHAMHKH.

1. Ha narpeBanue kucioposaa maccoit m=160 r na AT=12 K 6b110 3aTpaueHO KOJIMYECTBO
ternoTel Q=1,76 k. Kak mpoTtekai rporiecc: mpu MocTOSTHHOM 00beMe UITH
MIOCTOSIHHOM JIaBJICHUU?

2. Bopmopon maccoit m=4 r 6su1 HarpeT Ha AT=10 K npu mocTosIHHOM aBJICHUH.
Onpenenuts paboTy A pacHIMpeHus rasa.

3. Ta3, 3aamMaBmuit 00beM V1=12 1 o naBneruem p1=100 klla, ObU1 ©1300apHO HATPET OT
temneparypsl T1=300 K 1o T.=400 K. Onpenenuts paboTy A paciupeHus rasa.

4. Kakas pabora A coBepmraercs mpyu M30TEPMUUYECKOM PACIIMPEHUH BOJIOPOIa MACCOM
m=>5 1, B3aroro npu temneparype T=290 K, ecnu 00bem ra3a yBelInuuBaeTcsi B TpH
paza?
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5. Ilpu agnabaTtHOM C:KaTUU KUCIIOpoJa Maccoid m= 1 kr coBepuieHa pabora A=100 k/Ix.
Onpenenuts KOHEUHYIO Temneparypy T2 rasa, eciu 10 CxKaTusl KUCIOPOJ HAXOIMIICS
npu temmeparype T1=300 K.

Yerublii onpoc «KIII TenioBbIX ABUraTe en».

Bonpocsr:
1. TemsoBble ABUTATEIH.
2. KIIJI TerioBbIX qBUTATEICH.

OueHuBaHMe: NIPU OLICHUBAHUYU OTBETOB YUUTHIBAIOTCS CIICIYIOIINE KPUTSPHH:
1. TOYHOCTH OTBETA;
2. TIOJIHOTa OTBETA;
3. JIOrMYHOCTH U ITOCIEA0BATEILHOCTh BHICKA3bIBAHMS
4 OTBETHI HA JOITOJITHUTCIIBbHBIC BOHpOCI)I 10 TEMC.

YcrHblii onpoc «BiiaxkHOCTh BO3/1yXa, c1IOCOOBI ee onpe/iesIeHUus».

Bomnpocsr:
1. OtHocurenbHas U aOCOIIOTHAS BIAKHOCTh BO3yXa.
2. TIpuGops! n3MepstoNIe BIAKHOCTh BO3/yXa, IPUHIUI X PaOOTHI.

OueHuBaHMe: IpYU OLIEHUBAHUM OTBETOB YUYUTHIBAKOTCS CIIEYIOINE KPUTECPUU:
1. TOYHOCTH OTBETA;
2. TIOJIHOTa OTBETA;
3. JIOrMYHOCTH U ITOCIEN0BATEILHOCTD BHICKA3bIBAHMS
4 OTBETHI HA JOITOJTHUTCIIBHBIC BOHpOCI)I 10 TEMC.

JladopaTopnasi padora Ne2.Onpeaesenue a6COJIOTHOH M OTHOCUTEIBHOI BJIAKHOCTH
BO3/yXa.

L[e]lb pCl6OI’I’Zbl.' OIIBITHBIM ITYTEM OIPCACIINTD BJIAJKHOCTL BO3/1yXa B y‘l€6HOM KaOuHeTe.

Obopyooeanue: ICUXPOMETP, ICUXPOMETpUYECKas Tabiua, TabInIa 3aBUCUMOCTH JaBJICHUS U
IJIOTHOCTH HACBIIIEHHOTO I1apa OT TEMIIEPATYPBI.

Teopusa:

[TapooOpa3zoBaHue ¢ OTKPHITOM MOBEPXHOCTU KHUIKOCTU Ha3bIBaeTCs ucnapenuem. Ilap,
HaXOJAIIMKCA B TUHAMUYECKOM PAaBHOBECUHU CO CBOEH KUIKOCTHIO, HA3bIBAIOT HACHIU{EHHBIM
napom. JlaBneHWe HACBHIINIEHHOTO Tapa HaJ CBOOOJHOW MOBEPXHOCTHIO IKHIKOCTH TIpU
MOCTOSTHHOM TeMIIepaType He 3aBUCHUT OT o0beMa. JlaBieHne HACKHIIEHHOTO Mapa He 3aBUCHUT OT
o0BemMa, HO 3aBUCUT OT TEMIIEPATYPHI.

KomnnuecTBo BOASHBIX ApOB B BO3/IyXE XapaKTEPU3YET €T0 aOCOTIOMHYIO 61AHCHOCHLb —

BCJIIMYHMHY, ITIOKA3bIBAIOIIY0, KaKas MaccCa MapoB BOJAbLI HAXOAUTCA B 1 M3 BO3yXa.
s

Pa = V

Cremnensn HAaChIICHUA BO3JyXa IApOM XapaKTCPUIYCTCA Cro OMHOCUMENbHOU
6/1ANHCHOCMBIO — BeJ’II/I'-H/IHOI\/'I, paBHOﬁ OTHOIIIEHUIO a0COIIOTHONM BJIAXKHOCTA K KOJIMYCCTBY
BOOAHOI'O Iapa B 1 M3, HaChIIIAaromero BO3AYX IIpH IIaHHOﬁ TEMIICPATypEC, U BBIpa)KCHHOﬁ B
MPOIICHTAX

o= -100%,

TA€ Pa — aOCONIFOTHAS BIQXKHOCTh BO3MyXa, Pun — IUIOTHOCTH HACHIIIEHHOTO Mapa MPH TOH Ke
TeMIeparype.
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AOCOIOTHYIO BIIQXKHOCTh BO3JlyXa MOXKHO OIPENEIHUTh IO TOYKE POCHl. J0uke pochbl
coomeemcmaeyem memnepamypa, npu KOMOpou nap, HAX0O0AWuUlcs 6 6030yxe, CMAHOBUMCS
HACHIUWYEHHBIM.
Jliig onpesienieHus BIaXKHOCTH BO3/1yX UCHOJB3YIOT IPUOOPHI: TUTPOMETP, IICUXPOMETP.

Buvinoanenue paoomoi:
1. Tlpou3sBecTtu oTcueT TEMIEPATYPHI MO MIKAJIE CYXOT0 U BIAKHOTO TEPMOMETPOB.
2. OmnepeauThb pa3HOCTb MTOKA3aHUN TEPMOMETPOB
3. Tlo mcuxpoMeTpuueckoil Tadnwile OmpeAeTuTh OTHOCUTEIBHYIO BIAXKHOCTH BO3/IyXa B
ydaeOHOM KaOHUHETe.
4. Pe3ynbTaThl U3MEPEHUI U BEIYUCICHUH 3aHECUTE B TAOJIHILY:
ITokazaHus TepMOMETPOB Pa3Hocth nokazanuii OtHocUTeNbHAsA
Cyxoit Braxxubrit TEPMOMETPOB BJIAXKHOCTh
t1,°C t2,°C At,°C 0,%

Konmponsnwvie éonpocwi:

1. MoxeT JM OTHOCHTENIbHAas BJIAKHOCTh BO3AyXa YBEIHUYUTCS, €CJIU aOCONIOTHAs
BIIQXXHOCTh YObIBaeT? OTBET OOBSICHUTE.

2. Kaxk u3MeHUTCS pa3HOCTh MOKa3aHUI TEPMOMETPOB B IICUXPOMETPE MPHU MOHMKEHUN
TEMIIEPATYPBHI, €CIH a0COJIIOTHAS BIAXKHOCTh OCTAETCSI HEU3MEHHON?

OTHOCHUTENIbHAs BIQXHOCTh BO3AYyXa IMpH MOBBIIICHUH

3. Kak wu3menwurcs
TeMIepaTypbl?

4. Ompenenute aOCOMIOTHYIO BIQXKHOCTh BO3yXa B ydeOHOM KaOHHETe.

Ycrublii onpoc «IloBepXHOCTHBIH €101 KUAKOCTH. CHJIa IOBEPXHOCTHOTO HATSKEHHUS».

CaoiicTBa KUAKOCTH.

Bomnpocsr:
1. TloHsiTHE O TOBEPXHOCTHOM CJIO€ YKHJIKOCTH.
2. Cwa OBepXHOCTHOTO HATSHKEHUS, CIIOCOOBI OTIPE/ICIICHUSI.

3. CBoiicTBa »UIKOCTH.

OunenuBanue: IIpHU OOCHUBAHWU OTBCTOB YUUTBIBAIOTCA CICAYIOINEC KPUTCPHUU:

1.

2.
3.
4

TOYHOCTB OTBETA,
IIOJIHOTaA OTBCTA,

JJOTUYHOCTH U ITOCICA0OBATCIIBHOCTh BbICKa3bIBaAHHS,
OTBCTBI HAa JOIMOJIHUTCIILHBIC BOIIPOCHI 11O TCMCE.

JlabopaTopnasi paGora Ne 3
Omnpenenenue k03¢ GUuMeHTa MOBEPXHOCTHOIO HATAKEHUS BOBI.

jjeﬂb:onpe()eﬂumb KoaqbqbuuueHm NOBEPXHOCMHO20 HAMANCEHUA AHCUOKOCU U cpasHumbs
nOﬂylleHHblﬁ pesyiomani ¢ MabIUUHbIM 3HAYCHUEM.

O6ODV()O@GHM€.’ nunemka, I’lyCI’I’IOIZ CmMAaKkaH, CmAakdaH c ucnblmyemoﬁ DfC'u()KOCI’I’lblO, 6ecvl C

pasHoeecamu, AUHelKa, u3mepumeﬂbubzd Y2O/IbHUK.

Xoo0 pabomur:

1. BsBecuth mycToii cTakaH Mi.
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W3MepuTh YroiabHUKOM BHYTpPEHHMM nuamerp nunetku D. BeraBuTh B kKaHam NUNETKH
YrOJbHUK, OTMETHTh Ha HEM MECTO, [0 KOTOpPOro OH Bouiea B TpyOKy. BrIHYTBH
YrOJbHUK, U3MEPUTh €r0 B OTMEUYECHHOM MecTe. Bbruncnuth nuameTp nieiiku kamm: d =

09D

3. Tunerkoit orcuntath 100 Kaneab UCIBITYEMON KHUIKOCTH.
4. B3BecHTb CTaKaH C )KUIKOCTBIO M2,
5. Bpruuciuth K03 (HUIMEHT TOBEPXHOCTHOTO HATSHKEHUS KHUJIKOCTU IO (hopMyIIe:
m
wo M
7dn
6. OnbIT MOBTOPUTH 2 pasa.
7. OmnpenenuTs cpeaHee 3HaYeHHE KO PUIMEHTa TOBEPXHOCTHOIO HATSKEHUS KUAKOCTH.
[Tonmy4eHHBIH pe3ynbTaT CPAaBHUTH C TAOTMYHBIM 3HAUCHHEM.
0 100%
8. Pe3ynbpTaThl U3MEpPEHUI U BBIYMCICHUN 3aIIMCaTh B TAOJIUILY:
No Mmacca
s =
<
o = o = o
2 = Bl % T - T A
< o = () s = S o F a H
& 2 = =| H = o x| EQ 0w B Q
3) O 1 = T = = 8 = 3 Er 8 = S O
) s 5 ] 5ol & 5 T o YL HE = =
= = a L = o = X e O X O = g
o s 9 =) o ) = g % | EB 4 X 8 o
5 SE |3 S | 23| EE |£8:|2%g:c | g8
> O = = T = = S o ® Q8 0 = )
= O % > =) m | = M EEZ | OgEET | OE
M1, KT | M2, KT | M=M1-M2, KT | N D,m| d,Mm a, H/m Ocp, H/M 3, %
1.
2.
3.

KoHnTpoJsbHbIe BONpoOCHI:
1. W3menwurcs nu pe3ynbraT paboThl, €CJIM IPUMEHSTh HaIPETYIO KUAKOCTh?
2. Wzmenutcs mu k03(QHUIUEHT TOBEPXHOCTHOTO HATSHKCHHUS JKUAKOCTH, €CITU JUTHHA
IPaHULbI TOBEPXHOCTHOT'O CJIOS )KUJKOCTH YBEIMUUTCS B 2 pa3a?
Ot uero 3aBUCHUT KO3 (ULIMEHT MOBEPXHOCTHOT'O HATSKEHUS AKUAKOCTU?
YeM BBI3BAHO MOBEPXHOCTHOE HATSHKEHUE?
5. Kakyro ¢popmy mpuUHHMAET KHUAKOCTb B YCIOBHUSIX HEBECOMOCTHU?

»w
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KonTpoabHas padora no teme «MoJsiekyJisipHasi pU3UKa U TEPMOAMHAMHUKA».

BapuanT Nel.

Onpenenuts padboTy A aanabaTHOrO paclIMpeHHs BOJOpoia Maccoil m=4 T, eciu
TeMIiepaTypa ra3za nonusmwiach Ha AT=10 K.

A3ot maccoit m=5 kr, HarpeThiid Ha AT=150 K, coxpanun Hen3MeHHbIi 00beM V.
Haittu:

1) xonuuecTBO TEIIOTH Q, COOOIIEHHOE Ta3y;

2) uamenenue AU BHYTpeHHEN 3HEpruy;

3) coBepIIeHHYIO ra3oM padoTy A.

Onpenenuts MIOTHOCTH P HACHIIIEHHOTO BOJSHOIO Mapa B BO3AYXE MpU TEMIIEpaType
T=300 K. [laBiieHre p HACBIIIEHHOTO BOJISIHOTO Mapa MpHu 3TOM TeMIieparype paBHo 3,55
kl]a.

OnpenenuTs CPeIHIO KHHETHUECKYIO YJHEPTHIO <g> MOCTYMATEIbHOTO JTBUKCHUS U
CpeJHee 3HaUCHHE <€> MOJHOM KMHETUYECKOM SHEPTruU MOJIEKYJIbI BOJSHOTO Mapa npu
temriepatype T=600 K. HaiiTu Takxe kuHeTHUeCKyI0 3Heprut0o W noctynareabHOro
JIBUKEHMS BCEX MOJIEKYJI [Tapa, COJIEPKalero KOJINYeCTBO BEIeCTBAa V=1 KMOJIb.

B cocyzne BMecTUMOCTBIO V=5 11 HAXOAUTCS OJAHOPOAHBIN T'a3 KOJIUYECTBOM BEIIECTBA
v=0,2 Momb. OnpeeNnTh, KaKoil 3TO Ta3, €CIIM ero MIoTHOCTh p=1,12 kr/™°.

Bapuant Ne 2.

B 6ammone comepxkurcs ra3 npu temneparype t1=100 °C. Jlo kakoii TemmnepaTypsl

t2 Hy>)KHO HarpeThb ra3, YToObl €ro JaBJieHHE YBEJIUUYUIIOCH B JIBa paza’?

[Tpu HarpeBanuu uaeansHoro raza Ha AT=1 K npu nocrosstHHOM faBiieHUN 00BEM €T0
yBenuuuics Ha 1/350 nepBoHauanbHOro oovema. Haiftu HauanbHyto Temnepatypy T
rasa.

bamnon BMmectumocThi0 V=30 11 cOAEpKUT CMECh BOAOPOJA U I'elINs IIPU TEMIIEpAType
T=300 K u naBnenuu p=828 klla. Macca m cmecu paBHa 24 r. OnpeneanuTs Maccy
M1 BOZOPOAA U Maccy mz reyus

B pesynberare kpyrosoro mnpoiiecca raz coepuiui padory A=1 JIx u nepeman
OXJIAINTENI0 KoJm4ecTBO TeIoTsl Q2=4,2 JIx. Onpenenuts Tepmudeckuii KIT/ n
LUKJIA.

Onpenenuts KOJIMYECTBO BEIECTBA V U YUCIIO N MOJIEKyl a30Ta Macco m=0,2 kr.
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Tema 3.

DJIeKTPOAMHAMMKA.

YcTHBIM onpoc «JIeKTpUuUYecKHe 3apsabl. JileKTpUudeckoe noJje. 3akon Kysnona,
HANPS’KEeHHOCTh, Pad0Ta, MOIIHOCTb JJIEKTPUYECKOro moJis. Cuiia Toka, ycJI0BUS €ro
cymecTBoBanusi. 3akoH Oma JJi51 y4acTKa Lelu, CoeJMHeHne MmoTpeduTeein».

Bomnpocnr:

[TonsTHA 3apsina, 3IEKTPUUECKOr0 MOJIS €r0 CBONWCTBA.

BoiBog 3akona Kyinona.

[lonsTne HanpskeHHOCTH. PaboTa MOIIHOCTD 3IEKTPUYECKOTO MO,
[TonsiTue cuibl Toka. BeiBog 3akona Oma.

[TocnenoBarenbHOE U MapAIJIEIBHOE COEAMHEHUE TOTPEOUTENCH.

arONE

OueHuBaHMe: IPU OLIEHUBAHUY OTBETOB YUUTHIBAKOTCS CIEAYIOIINE KPUTEPUH:
1. TOYHOCTH OTBETA;
2. TIOJIHOTa OTBETA;
3. JIOrMYHOCTH U ITOCIEA0BATEILHOCTD BHICKA3bIBAHMS
4 OTBETHI HA JOITOJITHUTCIIBHBIC BOHpOCI)I 10 TEMC.

IIpakTnyeckas padora Ne 9. Pemenue 3a1a4 Ha 3akon Oma, coelnHeHHe NOTpeOUTEIeH.

1. Omnpenenuth CHITy B3aNMOACUCTBUS IBYX TOUEUHBIX 3apsaaoB Q1=Q2=1 K,
HaXOJAIINXCS B BAKyyM€ Ha PacCTOSHUM I=1 M IpyT OT JIpyra.

2. JlBa mapuka maccoit m=0,] T Ka)KIpIil MOABENICHBI B OTHOM TOYKE Ha HUTSX JITHHON
1=20 cm kaxnas. [TonyunB oTMHAKOBBIH 3apsij, MIAPUKH Pa30LUIUCh TaK, YTO HUTH
obOpazoBasii Mexay coboit yroa a=60°. HailTu 3apsi kaxa0ro mapuka.

3. DnexTpuyeckoe moyue co3gaHo AByMs TouedHbiMu 3apsaamu Q1=10 HKi u Q2=-20 uKu,
HaxosAmuMucs Ha pacctostHuM d=20 cm apyr ot apyra. OnpeaenuTs Hanps>keHHOCTh E
I0JIs1 B TOUKE, YJAJIEHHOHN OT IepBOro 3apsaa Ha 1=30 cMm u ot BToporo Ha r2=50 cm.

4. OmnpenenuTts HaIPSHKEHHOCTD E 351eKTprUuecKoro moisi, Co3/1aBa€MOro TOYEUHbIM
3apsaoM Q=10 K1 Ha paccTostHuu =10 cM ot Hero. J{uanekTpuk — Macio.

5. Pasnoctbh norenuuanos U MeXly KaTOJOM U aHOJIOM 3JIEKTPOHHOM jammbl paBHa 90 B,
paccrosinue r=1 MMm. C KakMM YCKOPEHHUEM a JIBUKETCS 3JIEKTPOH OT KaTo/a K aHOAYy?
KakoBa ckopocTh v 37IeKTpOHa B MOMEHT yzapa 00 aHo/? 3a kakoe BpeMs t 3JIeKTpOH
MPOJIETAET PACCTOSIHUE OT KaTojaa 10 aHona? [lone cuuraTe OJHOPOIHBIM.

6. Paccuutath cumy Toka, MPOXOAAIIYIO 0 MEIHOMY MPOBOAY UIHMHOHN 100M, TUIOIIA B0
TornepevHoro cedenus 0,5MM?, eclM K KOHIIAM TIPOBO/Ia IPHIIOKEHO HanpsikeHne 6,8B.

7. B snexkTpuueckyro 1eMnb BKIIOYEHBI MTOCIEA0BATENIEHO PE3UCTOP CONPOTUBIEHHEM 5 OM
U JIBE JJIEKTpHUeckue iamibl conpotuBienneM S00 Om. Onpenenure odiiee
COINPOTHBIIEHNE TIPOBOIHUKA.

8. IBa pe3ucropa conpoTuBieHHEM I 1 =5 OM u 1= 30 OM BKITIOYEHBI, KaK ITOKa3aHO Ha
PHUCYHKE, K 3a)KUMaM MCTOYHHMKA TOKa HanpsbkeHneM 6B. Halinure cuimy Toka Ha Bcex
y4acTKax IeMnH.
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9. OHpGI[eJII/ITC IMOJHOC COIIPOTUBJICHUC LICTIM U TOKH B KaXKJIOM IIPOBOAHHUKE, CCIIN

MIPOBOJHUKHU COEAUHEHBI TaK, KaK MTOKa3aHO Ha pUCYHKE, a r1=1 OM, r2=2 Om, r3= 3 Owm,
Uac=11B.

10.
Bomnpocs! k kapToukam:

Ilepeuncinre BCe 3JIEMEHTHI LIETH.

Kaxue BUIbI COeTMHEHUS UCTIONB3YIOTCS ?
PaccuuraiiTe HanpsHKEHUE Ha JIaMIIE.
PaccuunraiiTe HanpsiKEHUE HA peocTaTe.
Paccunraiite cuity TOka Ha BCEM y4acTKe IIETH.

agbrwdPE
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IIpakTnyeckas padora Ne 10. Onpenesenne I/1C u BHyTpeHHEro conpoTHBJIEHUS
HCTOYHUKA TOKA.

Llenv:onvimuvim nymem onpeodenums I/]C u enympenHee conpomugienue UCmo4HuKa
NEeKMPULECKOU IHEPSUU.

Mepovt npedocmopoIscHOCHU:COOPKY I1eKMPUUECKOU Uenu npoeooums Npu 6blKII0UEHHOM
Ce/IeHOBOM  GbINpAMUmMENe;  IIEKMPUYECKYI0  Uenb  6KIIouamb  Hocle  Npo6epKu
npenooasamesnem; He KACAMbCA KOHMAKMOG COeOUHEHUN IIeKMPUYECKO yenu pyKamu.

Obopyodosanue:amnepmemp 1aO0paAmopHwiil, 801bmMMemp 1a00PAMOPHDLILL, UCTOYHUK
INEKMPUYECKOLU IHEP2UU, PEOCMAam, K04, COeOUHUMeNbHble NPO8oJd.

Xoa padoTbI:

1. CocTaBuTh CaMOCTOSITEIBHO IEKTPUUECKYIO IIEMb U3 UMEIOITUXCS PUOOPOB ISt
MIPOBEJICHUS HCCIIEA0BATENbCKOM PabOTHI.

2. TlocTaBUTh peOCTaTOM MEHBIIIEE COITPOTUBIICHUE, 3aMEPUTH TIPU 3aMKHYTOU 11U
BennuuHy Toka |1 u Hanpspkenue Ui. Pa3oMKHYTH 1emib.

3. TlepenaBuHyTh JBUKOK peOCTaTa, IOCTABUB HAMOOJIBIIEE COTPOTUBIICHUE, U CHOBA
u3MepuTh cuily Toka l2  u Hanpspkenue Uz. Llenbs pa3oMKHYTD.

4. Beruuciuth 3HaueHue DJ[C v BHYTPEHHETO COMPOTHBIICHUS IO (hopMyITam:

— U2|1_U1|2 r= Uz _Ul

=1, =1,

5. Pa3oMKHYTH 1enIb U U3MEPUTH HanpshkeHne Ux Ha 3aKMMax UCTOYHUKA DJIEKTPOIHEPTHH
npu pa3oMKHyTOH BHemHel nenu. CpaBHuTh BennuuHy Ux ¢ Bennunnoit D/1C. Caenatb
BBIBO/I.

Y~
0= ———-100%

X

6. Pe3yJ'IBTaTI:>I BCEX I/I3MepeHI/II\/’I Y BBIUHMCJICHUH 3am1caTh B Ta6J'II/II_Iy2

Hcrounuk 1-p1if oTcueT | 2-oit oTCUeT /C Bnytpennee [Torpemnocte
ANEKTPUYECKON CONPOTUBJICHHUE | U3MEPEHUS
SHEPTUU U,B | I, A | UB | I2,A e, B r, Om 0,%

KOHmp0]lbl-lble 80npocol:

1. OObscHuTe, noueMy BHYTPEHHEE CONPOTUBIIEHUE OaTaper Bo3pacTaeT npu
[IOCJIEIOBATEIbHOM COCIMHEHUH AKKYMYJIATOPOB U YMEHBIIACTCS IIPU M1apalIeIbHOM
COEIMHEHUH aKKyMYJISITOPOB?

2. Tlouemy snekTpudeckoe 1mose 3apsuKeHHBIX YacTUl] (KyJIOHOBCKOE I0JIE) He CIIOCOOHO
MO//IEPKUBATH ITOCTOSIHHBIA AJIEKTPUYECKNAN TOK B LETTH?

3. OmpenenuTh CONPOTUBICHUE BHEIIHETO YUaCTKa IIETH, MOJIb3YSICh pe3ylbTaTaMu
MOJIYYEHHBIX U3MEPEHHUM.

4. B kaxkoM ciryyae BOJIBTMETP, BKJIIOUEHHBIN Ha 3aKMMbI reHepaTopa, nokasbiaet J/1C
TeHEepaTopa U B KaKOM Cllydae HalpsDKEHUE Ha KOHIAX BHEIHETO y4acTKa nenu? MokHo
JIM 3TO HAINPSDKEHWE CUMTATh TAKXKE M HAIIPSHKEHHWEM Ha KOHIAX BHYTPEHHETO y4acTKa
uenu?
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5. KakoBo HampspkeHHe Ha noirocax uctounuka c 9JIC, paBHOU €, Koraa CONPOTHBIIEHNE
BHEIIIHEH 4acTH LeNH PABHO BHYTPEHHEMY CONPOTUBIICHUIO HCTOYHUKA?

IIpakTuyeckas padora Ne 12. OnpenesieHue yaeJbHOr0 coeIMHEHUsI MPOBOTHUKOB.
Teoperuyeckuii MaTepuall.

Ecimu COCAUHUTL TpU OJHMHAKOBBIX HPOBOJHHWKA IIOCICAOBATCIBHO, TO COIPOTUBJICHUC
YBCIUYHUTCA B TPU pa3a, TaK KaK COIIPOTUBJICHUC IIPAMO IPOIOPIHUOHAIBHO AJIWHE IIPOBOJHHUKA.
COGI[I/IHGHI/IG TPEX OJAMHAKOBBIX MPOBOJIOK MAPAJUICIIBHO NPAKTHYCCKHW O3HAYACT, YTO ILIOIIAAb
IIOIIEPEYHOTO CEYCHHA IIPOBOAHMKA YTpOWJIaCh, a AJIKMHA OCTa1aChb TOoM »xe. BMmecTe ¢ Tem
COIIPOTUBJICHUEC O3TOI'O IMPOBOJHUMKA YMCHBIIMJIOCH B TPU pas3a IO CPAaBHCHUIO C HCXOAHBIM

3HAYEHUEM. Ora 3aBUCUMOCTH BBIPAXKACTCS dopmynoit

R=plS,

rne R — compoTuBieHue NpoBOAHMKA, | — UIMHA TPOBOAHHWKA, S — IUIOMIAAb MONEPEYHOrO

CEYeHUs IIPOBOJHMKA, p— yI€IbHOE COIPOTHBIICHUE.
"3 ITOU bopmyIbl MOXHO OIIPEACIIUTD YAEIBHOE COIIPOTUBIICHHUE:

p=RSI.

Tak kak eauHUICH compoTuBieHUsa sBisercs 1 Om, eAuHUIICH MIOMAAXM IONEPEYHOTO
ceueHuss | M%, a emMHHWNEH IIMHBI | M, TO eIMHHICH YAEIBHOTO COMPOTUBIICHUS OYIEeT

10mM-M2M, wm 10M-M.

YnoOHee BbIpakaTh IUIOMIAJb TIONEPEYHOTO CEUEHUS TMPOBOJHMKA B KBaJIPaTHBIX
MUJUTUMETPAX, TaK KaK OHa daiie Bcero ObiBaeT HeOombImoW. Torma enuHMIed yaeabHOTO
COIIPOTHUBIICHUS Oyner 1 OM - MM%/M.

W3mepenne ynenpbHOTO COMPOTUBIEHUS TPOBOJHHUKA W CPaBHEHUE €ro ¢ TaOJIMYHBIM
MO3BOJISIET MHOTAA YCTAHOBUTH  BEIIECTBO, W3 KOTOPOrO M3TOTOBJIEH MPOBOJHUK.

Hean padoThl: U3MEPUTDH yIEIHLHOE COMPOTHUBIIEHNE MPOBOJHUKA U TIO TAOJIMYHBIM JIAHHBIM

YCTaHOBUTH (OpHEHTHPOBOYHO) MaTepual, u3 KOTOpOTO OH U3TOTOBJIEH.
IIpudopsr u Marepuanbi: MyastuMeTp M8E90G, NpOBOAHMK M3 KycKa HHUXPOMOBOM
IIPOBOJIOKH, JIVHEWKa CaHTHUMETPOBas, LITAHT€HIUPKYJIb WIH MUKpPOMETP.
Ykazanus K pabore:
1. C mnomoupl0 OMMETpa MYJIBTHUMETpPAa HM3MEPHTE CONPOTHUBIECHUE ITPOBOJHMKA.
2. CanTnmeTpoBO JIEHTOM (JTMHENKOI) HU3MEpBTE JUIMHY  TPOBOJHUKA.
3. [IITaHreHIUpKyIEM (MHKpOMETpPOM) U3MEPBTE TuameTp IIPOBO/IHUKA.

4. Pe3ynbTaThl U3MEPEHU U BBIUMCICHUM 3aHecuTe B Tabauiy 18.

Tabnuya 18

PesynpraTel nsmepeHui
U BBIYUCIIEHUN

N3mepsieMble TTapaMeTpbl IPOBOAHUKA
1. muna |, m
2. nametp d, MM

3. [Tnomaae monepevyHoro ceyeHus S, MM
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4. Conporusnenue R, Om

5. YaenpHoe compoTuBieHue p, OM - MM2/M

5.1Tlo CIIPAaBOYHHUKY OIIPEACINTE MaTCpHal, U3 KOTOPOIro M3roTOBJICH ITPOBOJHHUK.

IIpakTnyeckas padora Ne 13. Pemrenue 3a1a4 Ha onpejiejieHue y/. CONPOTHBJIEHUS
NPOBO/HUKOB.

1. HukenunoBas mpoBosioka aauHoi 100M u miomanpio nomnepeyHoro ceuenus 0.5 mm2
BKJIIOUYECHA B IeNb ¢ HampsbkeHueM 127 B

2. OnpenenuTh CUITy TOKA B POBOJHUKE, JTHHA KOTOporo 100 M., a cedeHue 3TOro nmpoBOTHUKA
0,5 mm2.

DTOT MPOBOTHUK BHITIOJHEH U3 MEJIM ¥ BKJIFOYCH B IIEITh TAKUM 00pa3oM, YTO Ha €ro KOHIIAX
HaOroaeTcs HanpshkeHue 6,8 B.

3.110 BoJIb(hpaMOBOI TIPOBOJIOKE IPOTEKACT IIEKTPHUICCKHI TOK.

JmuHa nipoBosioku 4M. Cuita Toka, KOTOpasi B 3TOM MTPOBOJIOKE UMEETCSI, CHJIa DJICKTPHUUECKOTO
Toka cocrtasisieT 0,05A.

Harnpsoxenue, o1 KOTOPbIM HaXOAUTCS JIAaHHBIN TIPOBOIHUK, COCTaBIsAeT SB.

W Ham HEOOXOAMMO OIPEICIUTh CEYCHHE ITOTO MPOBOJA, T.€. BEIMYMHY TUIONIAIA TTOTICPEIHOTO
CEUYCHMS.

4. OnpeaenuTe COMPOTUBJIEHUE TEJIE(POHHOTO MPOBOIa MK 1y Topoaamu FOxHo-CaxaanHCKOM
u Tomapwu, ecinu paccrosiHre MeXay HUMH 180 KHIIOMETpOB, a MPOBO/IA C/IeTaHbl U3 JKEIIC3HOM
ITPOBOJIOKH TTOTIEPEYHOTO CeueHUs 12 KBapaTHBIX MUJUTUMETPOB.

5. [lomaay nmonepeyHbIX CEUEHU M JIMHBI HUXPOMOBOM M )KeJI€3HON MPOBOJIOK OMHAKOBBI
Kakas u3 Hux o6siagaer O0JIBIIMM COMPOTHBIEHUEM; BO CKOJIBKO pa3?

6. [Inomaau nonepeyHbIX ceYeHui CTalbHbBIX IPOBOJIOK ¢ OJIMHAKOBBIMU JUIMHAMU paBHbI 0,05 u
1 Mm%, Kakas u3 HUX 0671a7aeT MEHBIINM CONPOTUBJIEHHEM; BO CKOJLKO pa3?

7.Onpenenure yCTHO, KAKUM CONPOTHUBIICHUEM O0JIaZIat0T KeJe3HbIH MPOBOIHUK JAIHMHON 10 M 1
MenHbI npoBoAHMK JuinHON 100 M, ecnu miomaau MOMepeuHbIX CeYeHUIH 3THX NMPOBOJAHUKOB
paBHBI 1 MM2,

8. PaccuuraiiTe conpoTUBIEHNE METHOIO KOHTAaKTHOTO IIPOBO/JIA, MTOJIBEIIEHHOTO Il TUTAHUS
TpaMBailHOTO JBUTATENs, €CIU JJIMHA POBOJIA paBHA 5 KM, a IUIOLIA/lb TONEPEYHOr0 CEUEHUS —
0,65 cm?.
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YcTHBIN 0npoc «JIEeKTPUUYECKHd TOK B 3JIeKTpoauTax. 3akonbl @apanes.

Bomnpocnr:
1. DnekTponauTel, TOK B HUX.
2. DIeKTpon3, IPUMEHEHHUE dJIEKTPOIIU3A.
3. 3akonsr Dapajes.

OueHuBaHMe: IPU OLICHUBAHUU OTBETOB YUUTHIBAIOTCS CIICIYIOIINE KPUTCPHH:
1. TOYHOCTBH OTBETA;
2. TOJIHOTA OTBETA;
3. JIOrMYHOCTH U IOCJICA0BATEILHOCTh BHICKA3bIBAHMS;
4. OTBeThI HA JOMOJIHUTEIBHBIC BOIPOCHI 110 TEME.

IIpakTuyeckasi padora Ne 14, Pemenue 3a1a4 Ha 3axkoHbl Dapajest.

1. Tlpwu cune Toka I=5 A 3a Bpems t=10 MUH B 3JIEKTPOIUTUYECKON BaHHE BBIJICIHIOCH
m=1,02 r n1ByxBajeHTHOT0 MeTaia. OnpeaenuTb ero OTHOCUTEIbHYIO aTOMHYIO MacCy
Ar.

2. JIBe 2JIeKTPOIMTUYECCKUE BAHHBI COSMHECHBI TIOCIICIOBATEIbHO. B iepBoii BaHHE
BBIJICTUIIOCH M1=3,9 I IMHKA, BO BTOPOM 3a TO ke Bpemsi mp=2,24 r xene3a. [ [uHk
nByxBasieHTeH. OnpenenuTs BaICHTHOCTD JKeJe3a.

3. DnexkTponuTHYecKas BaHHA C paCTBOPOM MEIHOI0 KyIopoca MpUcoeqruHeHa K OaTapee
akkymyJiatopoB ¢ DJIC E=4 B u BHyTpeHHuM conpoTusienueM 1=0,1 Om. Onpenenursb
Maccy m MeJId, BbIACIIUBIIEHCS NpH 31eKTpoin3e 3a Bpems t=10 mun, eciu J1C
nossipuzanuu &= 1,5 B u conpotusnenue R pactBopa pasno 0,5 Om. Mens
JIBYXBaJICHTHA.

4. Onpenenuts TOMMUHY h cost MeIH, BBIIETUBIIECICS 32 BpeMs t=5 4 TIPH DJIEKTPOITU3E
MEIHOTO KyTIOpoca, ECJIM TIOTHOCTH ToKa j=80 A/M2.

5. Cuna Toka, mpOXOAIIEro Yepe3 AIEKTPOTUTHUECKYIO BAHHY C pACTBOPOM MEIHOTO
KyIopoca, paBHOMEPHO Bo3pacTtaeT B TeueHue Bpemenu At=20 c ot Io=0 go =2 A.
Haittn Mmaccy m Menu, BeIIEIMBIIEHCS 32 3TO BPEMSI HA KaTOJI€ BAaHHBI.

HpaKTI/I‘leCKaﬂ paﬁoTa (}IOHOJIHI/ITQJH)HO). Onpe)le.ﬂelme IJNEKTPOXUMHUIECCKOI0
9KBHUBAJICHTA MCEIM.

KonTpoJsbHbBIE BONPOCHI.

1. ITouemy MOJIEKYJIbI COJIU, KMCJIOTHI M 1IEJIOYH B BOJ€ PacnaJalTCsl HA HOHbI?
Omeemuwi: 1. IIpoHCXOIUT TUCCOLMAIMS U HATPEB.

2. IlpoucxoauT MOHM3ALKUA.

3. IIpoucxoauT TEPMOIIEKTPOHHAS IMUCCHS.

2. Tlouemy ¢ MOBBIIIEHHEM TEMIIEPATYPbI CONMPOTHBJICHHE YJIEKTPOJINTA yMEHbINAETCs1?
Omeemul: 1. YBenUUUBaeTCsd KOJIWYECTBO HOCUTEJICH 3apsa B dJEKTPOIHTE, T.C.
YBEJIIMYUBACTCS CTETICHD JUCCOIAITIH.

2. Tlotomy 9TO IPOUCXOIUT BCe OOMBIIE OOBEAMHEHHE MOHOB Pa3HBIX 3HAKOB B
HEUTpaTbHBIE MOJICKYIIBI.
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3. DIIEKTPOHBI YBEIMYUBAIOT CBOIO CKOPOCTb.

3. Byaer jau npoucxoauTh JIeKTPOJIUTHYECKAS TUCCONMAIUS B YCIOBHAX KOCMHYECKOT0
noJiera?
Omeemuwi: 1. ]la. 2. Her.

4. Ilpu KaKuX YCJOBHAX KOHLEHTPAUs 3JJIEKTPOJHNTA B Mpolecce 3J1eKTPOIn3a
ocTaeTcs NocrossHHoi? Mensiercsi?

Omeemuvr: 1. HpI/I OJICKTPOJIU3EC, COIIPOBOXKAAOIMIEMCA paCTBOPEHUEM aHOJa, KOHILICHTpAI Ui
QJICKTPOJIMTAa MCHACTCA BO BCCX ClIydasX.

2. HpI/I SJICKTPOJIN3E, COIIPOBOXKAAOIMIEMCA paCTBOPCHUEM aHOAa, KOHICHTPpaIuA
SJICKTPOJIHNTA OCTACTCA HOCTOSIHHOﬁ, BO BCCX OCTAJIBHLBIX CIIy4dasAX 3JICKTPOJIM3a MCHACTCH.

5. Kak CJIeAyeT NOCTYIIUTh, €CJIN 110 ommoKe IPHU BBIMMOJHEHHUH OIILITA B3BCLHICHHAN
IJIACTHHKA ObLJIA Co¢AMHEHA C MOJIOKUTEJIbHBbIM IMOJIIOCOM HCTOYHHKA TOoKa?

Omeemui: 1. T10BTOPUTH OMBIT, TIOMEHSB 3HAKUAIIEKTPOI0B.

2. B3BecuTb 3Ty IJIACTUHY (PaCTBOPSAIOIIMNCSA aHOJ) U YMEHBIIEHHYIO Maccy
UCIIOJIb30BATh.

3. B3Becutb pyroit oTpuiaTeIbHBIN 3JIEKTPOI (KaTox).

6. Kak mocrynawr, Korja Heo0XoAUMO K YroJbHOMY 3JIEKTPOAY NPUNAATH NPOBOA?

Omeemyl. 1. 3aKUMalOT B CIIEHUAIBHYIO TPYOKY WM 3aKPEIUISIIOT XOMYTKaMU
METAITHYECKUMH.

2. HenocpencTBeHHO MPUIAUBAIOT K AIEKTPOLY.

3. TIpocBepauBarOT OTBEPCTHS, BCTABIISIOT METANINYECKUE IITHIPH.

YcTrHblH OIpocC « 3HeKTpH‘leCKHﬁ TOK B rasax, B BAKyymMme, nmoJiynpoBOJIHHUKAX».

Bomnpocsr:
1. Toxk B razax.
2. Tok B BakyyMe.
3. Tok B MoJIyIpOBOIHUKAX.

OIIEHI/IBaHI/[e: HpI/I OLCHUBAHNU OTBETOB y‘—II/ITBIBaIOTCSI cne)lyronme KpI/ITepI/II/IZ
1. TOYHOCTH OTBETA;
2. TIOJHOTA OTBETA;
3. IIOTMYHOCTH U MOCJICAOBATEILHOCTh BHICKA3bIBAHMS;
4 OTBETHI HA JOIIOJITHUTCJIBHBIC BOHpOCI)I 110 TEMC.
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KOHTpOJ’[LHaﬂ pa60Ta M0 TEME «AJTCKTPOAUHAMHUK A

Bapuant Nel.
Onpenenure, Kakoi 3apsa/] IPOXOAUT Yepe3 MOINEPEUHOE CEYEHUE IIPOBOJHMKA 3a 15 MuH

npu cuiie Toka B uenu 10 A.

Haiinute yznenpHOE CONpPOTHBIIEHHE NPOBOAHMKA, AJMHA Kotoporo 10 cM, muomaznb
TorepevHoro ceuenus 0,5 MM, €CIIH CONPOTHUBIICHHE IPOBOIHIKA PaBHO 10 OM.

B nenp nocnenoBarenabHO MOJCOEAMHEHBI J1Ba PE3UCTOPA C CONPOTUBICHUAMHU 2 OM u
4 Om. OmpenenuTe HANpsOKEHWS Ha MEPBOM M BTOPOM pE3HMCTOpax, a Takxke oOriee
HaIpsDKEHUE B 1LIENH, €Cly cuila Toka B 1enu pasHa 10 A. (Hapucyiite cxemy)

K wncrounuky ¢ OJIC 20 B u BHyrpeHHUM conpoTuBieHueM 2,5 OM HNOIKIIOYEH
pesucrop ¢ conporuiaeHuem 5 Om. Onpenenute cuny Toka B uenu. (Hapucyiite cxemy)
Onpenenute paboTy CHIIBI TOKA, €CIM Yepe3 MONEpEeYHOe CeYeHUE MPOBOJAHMKA MPOIIET
3apsiz, paBHbli 5 Ki1, a HanpspkeHue Ha ydyacTtke 1ienu pasHo 20 B.

Momnocts samnouku paBHa 100 Br. Ompenenure cuily TOKa, IMPOXOIALIETO 4Yepes
JaMIIOUKY, €CJIM HalpsbKeHUe Ha ee KoHIax paBHo 220 B.

Bapuant Ne 2.
UYeMy paBHa cuila TOKa B IPOBOAHHUKE, €cid 3a 10 MUH. Yepe3 ero MnornepeyHoe ceueHue

IIPOXOJUT 3apa]l, paBHblil 8,4 kKn?

KakoBa mmmMHa NpOBOAHMKA, €CIHM IUIOIIAAb €ro IOIEPEYHOr0 CEUSHHS] COCTaBIISIET
0,55M2, ecl yzenbHOE COMpoTHBIeHHe TpoBoaauka 0,15 Om*MMZ/M. CompoTHBIEHHE
poBoAHMKA paBHO 50 OMm.

B nens napanienbHO MOJCOEAMHEHBI JiBa PE3UCTOPa ¢ CONpoTHBIeHUs MU 5 OM 1 10 Om.
Omnpeznenute cuily TOKa Ha KaX/10M Pe3UCTOPE U B BO BCeH IIENHM, €CJIM HaNpsHKeHHE B Ha
KoHIax uenu pasHo 120 B. (Hapucyiite cxemy)

B nenb ¢ MCTOUHUKOM TOKa, BHYTPEHHEE CONPOTHUBIEHHE KOTOporo 5 OM, MOJIKIIOUEH
pesuctop ¢ conporuienueM 25 Om. Haiingute DJIC ucTouHrKa TOKa, €CJIM CUJIa TOKA B
nenu coctanisiet 20 A. (Hapucyiite cxemy)

Omnpeznenute CONpOTHBIICHUE MPOBOJHHUKA, €CIH MIPU IMPOXOKJACHUH MO0 HEMY CHIIBI TOKA
15 A 3a 12 MUHYT BBIAETUIOCH KOJIMYECTBO TEIIOTHI paBHOE 810 kJX.

Mormsocts namnouku pasHa 100 Bt. Onpenenute HanpsbkeHHe Ha €€ KOHIIAX, €CIIM CUila
TOKa, MPOXOAAIIETo Yepes JaMnouky pasHa 0,5 A.
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Tema 4.

MarauTHoe moJie.

YcrHblii onpoc «B3aumoaeiicTBue 2-xX napajieJibHbIX TOKOB. CHiia B3auMoeiicTBUS».

Bomnpocsr:

1.
2.

B3aumoneiicTBue 2-X mapauieabHbIX TPOBOJHUKOB C TOKOM.
OripezesieHre CUITbl X B3aUMOMNCTBUS.

OunennBanue: IIpHU OOCHUBAHWU OTBCTOB YUUTBIBAIOTCA CICAYIOMNE KPUTCPHUU:

1.

2.
3.
4

TOYHOCTH OTBETA,

IIOJIHOTA OTBETA,

JJOTUYHOCTH U ITOCJICA0BATCIIbHOCTh BbICKa3bIBaHM,
OTBCTBI Ha OOIIOJHHUTCIIbHBIC BOIIPOCHI 110 TEMC.

IIpakTuyeckas padora Nel6. Pemienue 3agau Ha temy B3aumoneiictBue 2-x
napaulieJibHbIX TOKOB. Cujia B3auMo/1eiicTBUS.

1.

[To nByM mapanienbHbIM IPSIMBIM IPOBOIAM JUIMHOM 1=2,5 M KaKJbplid, HAXOASAIIKUMCS Ha
paccrosnuu d=20 cMm apyr OT Apyra, TeKyT oJuHaKoBble TOKU [=1 KA. Beruuciuts cuiy
F B3anMozeincTBus TOKOB.

JlBa mapasuienbHbIX OECKOHEUHO JJIMHHBIX IPOBOJIA, IO KOTOPBIM TEKYT B OTHOM
HarpaBjeHuu Toku [=60 A, pacmomnosxxensl Ha pacctosiuun d=10 cm npyr oT npyra.
Onpenenuts MarHUTHYIO MHAYKIHIO B B TOUKe, OTCTOAILIEN OT OJTHOTO MPOBOJHUKA HA
PAcCTOSIHUU 1=5 CM U OT JIpyroro — Ha pacCTOSIHUM r2=12 cM.

[Tpsamoii mpoBox anuHo# 1=10 cMm, no koTopoMy Tedet Tok [=20 A, HaxoauTCs B
OJIHOPOJAHOM MarHuTHOM nosie ¢ uaaykuued B =0,01 Tn. Haiitu yron ? mexnay
HanpaBJIEHUsAMHU BeKTOpa B u Toka, eciu Ha mposox nerictByer cuita F=10 mH.
JIByXnipoBOAHAsI TUHUS COCTOUT U3 JUIMHHBIX NApaJUIETIbHBIX IPSIMBIX IIPOBOOB,
HaXOJAUIMXCs Ha paccTossHUM d=4MM apyr oT apyra. [1o nmpoBogaM TeKyT OJJMHAKOBbIE
toku [=50 A. Onpenenuts cuily B3aMMOJCHCTBUS TOKOB, IPUXOIAIIYIOCS HA €AUHUILY
JUTMHBI TIPOBOJIA.

KBanparHas mpoBosoyHasi paMKa pacroyiokeHa B OJHON TNIOCKOCTH C JJIMHHBIM MPSIMbIM
IIPOBOJIOM TakK, YTO JIBE€ €€ CTOPOHBI NTapaJljIesIbHbI MpoBoy. 1o pamke n mpoBoay TEKYT
oauHakoBble TOKU [= 1 kKA. Onpenenuts crity F, nelicTByIONIyI0 Ha paMKy, €ClIu
Onypkaiiiias K MpoBOJly CTOPOHA PAMKHU HAXOJHUTCS Ha PACCTOSIHUU, PaBHOM €€ JJTUHE.

YcrHblii onpoc « MaruutHoe moJe, npaBuiio bypasuuka, Cuiia Amnepa, cuia Jlopenuay.

Bomnpocsr:
1. TlonsTHe U CBOWCTBAa MArHUTHOTO MOJIS.
2. IlpaBuno bypaBumka, mpuMeHEHHE.
3. Ompenenenue u BeIBoA cuil Ammnepa u JIopeHia, cnocoObl onpeaeaeHus.
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OueHuBaHue: pU OLIEHUBAHUU OTBETOB YUUTHIBAIOTCS CIAEAYIOLINE KPUTEPUHU:
1. TOYHOCTHL OTBETA;
2. TIOJHOTa OTBETA;
3. JIOTHYHOCTH M MOCJICAOBATEILHOCTh BHICKA3bIBAHNS,
4. OTBCTHI HA JOITOJTHUTCIIBHBIC BOHpOCLI I10 TECMEC.

IIpakTuyeckas padora Nel7. Pemenue 3aga4 Ha npaBuJio bypaBunka, npaBuJjio

PYKH.
IIpakTnyeckas padora Nel8. Pemenue 3a1a4 Ha MarHeTu3M.

OmnpenenuTh HampaBJeHue CUIbl Amiiepa:
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OnpenesiuTh HapaBJeHUe CUIbl AMIiepa:

3

OmnpenennTh HampaBjeHue CUabl Amiepa:
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OnpenenuTh HampaBJeHUe CUIbl AMIiepa:

Kax namenunrcsa cuma Amirepa,
JEeHCTBYIOIIAS HA IIPAMOJIMHEMHBIA
IIPOBOJHUK C TOKOM B OJHOPOIHOM
MATHUTHOM II0JI€ IIPYU YBEJIUYEHUN
nHAyKIA B 3 pasa? IIposBomuuk
PACIIOJIOMKEH IIePIIeHINKYJIIPHO BEKTOPY
MHIYKITAH.

a) yMeHBIITUTCA B 9 pas; 6) yMeHBITUTCA B 3
pasa; B) YBEJIUYUTCA B 3 pas3a; r) YBEJIMUUTCA
|

B 9 pas
{;tl
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Kax namenntcsa cuma Amirepa,
JEeUCTBYIOIILAA HA [IPAMOJIMHEMHBINA
IIPOBOJHUK C TOKOM B OJHOPOTHOM
MATHUTHOM II0JI€, IIPY YBEJIUUYCHUN CUJIBI
TOKA B IpoBogHUKE B 2 pa3a? IIpoBogHuK
PACIIOJIOMKEH IIePIIeHINKYJIIPHO BEKTOPY
MHIYKITAHN.

a) YMeHBIINTCA B 2 pasa; 6) yMeHbIIUTCS B 4

pasa;
B) YBEJINUNTCA B 2 pasa; T) YBEJIMUHUTCS B 4

pasa

[IpoBOgHUEK ¢ TOKOM IOMEIIeH B MATHUTHOE II0JIE C
nuaayrmnuei B. [To nposogumnky Teuer Tox 1. Kax
U3MEHUTCS MOJYJIb CUJIBI AMITepa, ecJIu IIOJI0Ke e
IPOBOJHIKA OTHOCUTEIHLHO MATHUTHBIX JIMHUHI
M3MEeHSeTCs — CHAavaJIa IIPOBOIHUK OBLII PACIIOJIOMKEH
HapaJjijiesIbHO JUHUAM UHIYKIIUH, TTOTOM €ro
pacmoroskin mox yriaom 300 K ITMHUAM UHIYKIIAH, a
TIOTOM €r0 PACIIOJIOMKUIIN TTePIeHIUKYISIPHO JUHUIM
UHIYKITAH.

a)MOJIVJIb CHJIBI AMITepa BO3DACTAJ,

6) MOIyJIb CHIIBI AMITepa yOBIBAI,
B) MOJIYJIb CHJIBI AMIIepa ocTaBaJICs

Heu3MEeHHBIM B T€UYE€HIMEe BCET'O IIpoliecca. i
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[TpuMmensasa mpaBUJIO JEBOM PYKH,
oIIpeiesI HaIIpaBJIEHWE CHUJIBI, C KOTOPOU
MATHUTHOE T10JIe OyIeT JIefcTBOBaTh Ha
ITPOBOTHUK C TOKOM. IIpenmosiaraemsre
HAIIPaBJEHUS CUJIBI AMIIepa YKa3aHbI
CTPEJIOYKAMH.

el

a) 1, 6)2, B)3, )4 &

I[TpuMeHsasa mpaBUIO JIEBOM PYKH,
IIpeJie I HalpaBJIeHNEe CUJIbI, C KOTOPOM
MATHHTHOE 10Jie OyeT JercTBOBAaTh Ha
POBOIHUK ¢ ToKoM. [Ipenmonaraemsuie
HaIpaBJIEHUS CUJIBI AMIIepa YKa3aHbI

CTPEJIOUKaAMH,

sl

a) 1, 6)2, B)3, 4 4
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10.

[IpuMmensasa mpaBuJIO JIEBOM PYKH,
OIIpeJiesIN HaIlpaBJIeHUEe CUJIBI, C KOTOPOM
MAaTHUTHOE TI0JIe OyIeT IeHCTBOBATH Ha
ITPOBOTHUK C TOKOM. IIpenmosiaraemsre
HAIIpaBJIEHUS CUJIBI AMIepa YKa3aHbI

CTPEJIOYKAMH.

T > 3

>
4
a) BBepX, ©0)BHH3, B) K HaM, T) OT HALC. fi

11.

[TpuMenssa mpaBuJIoO JEeBOM PYKH,
oIIpeie I HAITpaBJIEeHUEe CUJIBI, C KOTOPOH
MAaTHUTHOE II0JIie OyJeT JeiCcTBOBATh Ha
ITPOBOTHUK C TOKOM. IIpenmosiaraemere
HAIIpaBJIEHUS CUJIBI AMIIepa YKa3aHbI

CTPEJIOYKAMH.

s

XXX X
XX XX

a)l, 6) 2, B) 3, r) 4 fi‘
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-

MaruuTtHas cTpeJKa OTKJIOHUTCS, CIU e€
pas3MecTUTH BOJIU3H. ..

-

-

A) BOJIM3N ITOTOKA 3JIEKTPOHOB,

-

B) BOJIM3U MOTOKA ATOMOB BOIOPOA,

B) BOIM3H TIOTOKA OTPUIIATEEHEIX HOHOB,

-

') B6JIM3H HOTOKA IOJIOKHUTEIFHEIX HOHOB,

-

J1) B6IM3H IIOTOKA A/lep aToMa KHUCJIOPOoAA.

-

-

[

-
A . . . . . . L

a) Bce oTBeTHI BepHEL, 0) A, B, B, uT,

Wl o538 r) B, B, I, II
‘4
)
12 ,‘

YcrTHblil onpoc «SIBeHHEe 3J1eKTPOMATHUTHONW MHAYKLIMH, ONIBITHI (hapagesp).

Bomnpocsr:
1. OTtkpsITHE HNEKTPOMArHUTHONW WHAYKIIUU, OTIBITHI Dapases.
2. TlousTue u PU3NIECKHUIA CMBICIT JIEKTPOMArHUTHOW WHIYKIIHH.

OIIeHI/IBaHI/le: HpI/I OOCHUBAHNU OTBETOB y‘-II/ITI)IBaIOTCSI cneﬂylonme KpI/ITepI/II/I:
1. TOYHOCTH OTBETA;
2. TIOJHOTA OTBETA;
3. IIOTMYHOCTH U MOCJICAOBATEILHOCTh BHICKA3bIBAHMS;
4. OTBETHI HA JOIIOJITHUTCJIBHBIC BOHpOCLI 110 TECMEC.

IMpakTnyeckas padora Nel9. Onpenesienne HanpaBJeHUs] HHIYKIHOHHOTO TOKA.

1. Kak onpenensieTcst HarpaBi€eHUE UHAYKIIMOHHOTO TOKa?
2. BO3HHMKHET JIM B KOJIBLIE C PA3pe30M IEKTPHUUECKOE MOJIE, €CIIU MOJHOCUTh K HEMY
Marsur!

Pemu 3amauy, ncnosb3ys oopaseiy
Bapmuanr 1
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3amava. Onpenenute HaMpaBJIeHUE UHAYKIIMOHHOTO TOKA JIJISl CIIy4aeB, N300paKCHHBIX Ha

pucyHkax d u 6. IlpocieauTe 3a X00M peLIEHHs B

JUTSE CITydast 0).

cllydae a) u peruTe e€ CaMOCTOSTEIIbHO

Ilnan pemenust Cayuaii d Cayuaii 0
1. Onpenenure
HaIIpaBJIEHKE BEKTOpA -
uHAyKuuu B BHelIHero —
o . — [v [ ]
>
L
2. Haiigute u3meHeHue
A AD>0
MarHuTHOTO 1notoka A®
3. Onpez[enelige BEKTOpa >
WHIYKIIUU B B’
MHAYKIHMOHHOTI'O TOKa ¢>
—
B
_>
L
4. Haiinure HanpaBIeHUE
WHIYKIIMOHHOTO TOKa
(o mpaButy OypaBuuKa ;
WM [IPaBOW PYKH) 5
Pemmm 3axa4y, ucnosib3ys odpasen
Bapuanr 2

3agaqa. OHpCI[eJ'II/ITC HaITpaBJICHUC NHAYKIIMOHHOI'O TOKa JIA CIIy4acB, I/I306pa)I(CHHBIX Ha

pucyHnkax a # 0. IlpocienuTe 3a X0[0M PELIEHUS B

JUTSL CItydas 0).

cllydae a) v peiuTe e€ caMoCTOSTEIbHO

Ilnan pemenns Cayuaii d Cayuaii 0
1. Omnpenenute
HaIlpaBJIEHUE BEKTOPa i
I/IHJIyKHI/II/I§ BHEIIIHETO —
OIS B — -:I
5 8
V




2. Haiinure usmeHeHue

AD>0
MargutHoro noroxka Ad

3. Orpezienenge BekTopa
WHIYKIIUU B B
WHAYKIIMOHHOTO TOKA

Cv

4. Haiigure HampaBlicHHE
WHIYKIIHOHHOTO TOKA
(mo mpaBuiy OypaBUHKa

WM [IPaBOW PYKH)

Pemu 3agauy, ucnoJib3ysi oopasenn
Bapuanr 3
3amava. OnpenenuTe HAMIPaBJICHNE WHAYKIIMOHHOTO TOKA JIJIS CIIy4aeB, N300paKCHHBIX Ha
pucyHkax a u 0. IlpociequTe 3a XOJI0M PELICHUA B CIIy4ae a) U PELIUTE €& CaMOCTOATENLHO
IUTSE cIydast 0).

Inan pemenus Cuyuaii @ Cayuaii 0

1. Onpenenure
HarpasJIeHHE BEKTOpa
UHAYKIMKM B BHemHero
HoJIst

=
|

2. Haiinure usmeHeHue

AD>0
MAarduTHoro moroka A®

3. Onpez[eﬂelige BEKTOpa
WHIYKIIUU B B
MHIYKIIMOHHOI'O TOKa

l:}
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4.

Haiinure HanpaiieHue
WHAYKIIMOHHOTO TOKA
(o mpaBuiTy OypaB4HKa
WIM [IPaBOW PYKH)

v

Pemu 3amauy, ncnosb3ys oopaseiy

Bapmuanr 4
3agaua. OnpenenuTe HallpaBiIeHUe HHAYKIIMOHHOIO TOKa AJIs ClTy4yaeB, N300pakeHHbIX Ha

pucyHkax a u 0. IlpocieauTe 3a X0J0M pellleHHs B
JUTS Citydasi o).

cllydae @) U peluTe e€ caMoCTOSTEIbHO

Ilnan pemenns Cayuaii d Cayuaii 0
1. Ompenenure
HallpaBJ€HUE BEKTOpa i
I/IHI[yKIII/II/I§ BHEIIIHETO <
nons 5 —
_>
V
2. Haiigute n3meHeHue
A AD>0
MarHuTHOro noroka A®
3. Orpeziernenge BekTopa >
VHIYKIIUU B B
WHIYKIIMOHHOTO TOKa
—
B
_>
1))
4. Haiinure HanpaBlIeHUE
WHIYKITMOHHOTO TOKa
(o mpaBury OypaBuuKa ;
WJIM TIPaBOU PYKH) 5
Pemu 3amauy, ncnosb3ys odpaseny
Bapuanr S

3amaya. Onpepenure HaNpaBIeHUE WHAYKIIMOHHOTO TOKA JIJIsl CIIy4aeB, M300paKeHHBIX Ha
pUCYHKaxX d U 0. [Ipocnenure 3a X010M pelIeHUs B
IUTSE cTydast 0).

cjIydac Cl) " pCIInTEC €€ CaMOCTOSITEIIFHO



Il1an pemenus Coyuaii @ Cayuaii 0

1. Ompenenure
HalpaBJIeHHE BEKTOPA
I/IHI[yKI_II/II/I§ BHEIIHETO
HOJIst

—->

vo)
@

>

=

2. Haiinure usmeHeHue

AD>(O
MArHUTHOTO 1MoToKa AD

3. Orpezernenye BekTopa
MHAyKIuu B
WHIYKIIMOHHOTO TOKA

—

B

Cv

4. Haiinure HampaBiieHHE
WHIYKIIHOHHOTO TOKA
(o mpaBmTy OypaBuuKa
WM [IPaBOW PYKH)

v

I

_>!
B
B

Pemu 3agauy, ucnoJin3ysi oopasenn
Bapuanr 6
3amava. OnpenenuTe HAMIpaBJIeHNE WHIYKIIMOHHOTO TOKA JIJIS CITyYaeB, N300paKCHHBIX Ha
pucyHkax d u 0. IlpociequTe 3a XOJ0M PELICHUA B CIIydae a) U PELIUTe €& CaMOCTOATENBHO
IUTSE cTydast 0).

Ilnan pemennus Cayuaii d Cayuaii 0
1. Onpenenure

HaIrpaBJIeHHE BEKTOpa -

MHIyKIWUU B BHeIHero v

0TSt —

@
Kl

Cv

2. Haiinure usmeHeHue

AD>0
MargutHoro noroka Ad

3. OmpeneneHye BeKTopa



WHIYKIIUU B B
MHIYKIIMOHHOTO TOKa

os)

Cv

4., Haiigute HampaBiaeHUE
WHIYKIIHOHHOTO TOKA
(o mpaBuTy OypaBuMKa

WIH [IPaBOW PYKH)

Pemmm 3a1a4vy, ucnosib3ys odpasen
Bapuanr 7
3anaya. OnpenenuTe HaMpaBleHUE HHAYKIMOHHOTO TOKA JIJIS Cly4aeB, H300paKeHHBIX Ha
pucynkax d u 0. IIpociequTe 3a XO[0M PELICHHS B CJIy4ae @) U PELINTE €& CaMOCTOATENLHO
IUIsL cydasi 0).

Il1an pemenus Coryuaii @ Cayuaii 0

1. Ompenenure
HaIpaBJIEHHE BEKTOpa
uHAYKIMY B BHemHero
0JIse

@
@
v

>

=

2. Haiinure n3sMmenenune

AD>0
MAar"guTHOro noroxa Ad

3. Onpeaenegge BEKTOpA
VHIYKIIUU B B
WHIYKIIHOHHOTO TOKA

1

=
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4. Haiigute HampaBiIeHUE
WHAYKIIMOHHOTO TOKA
(o mpaBuTy OypaBUMKa

WIM [IPaBOW PYKH)

Pemu 3amauy, ncnosb3ys oopaseiy
Bapuanr 8
3anava. OnpenenuTe HaMpaBlIeHUE HHAYKIHOHHOTO TOKA JIJIS ClydaeB, H300paKeHHbBIX Ha
pucynkax d u# 0. IIpociemuTe 3a XOI0M pPElICHH B CJIy4ae @) ¥ PEIIUTE €& CaMOCTOATENEHO
JUTS Citydasi o).

Il1an pemenus Coryuaii @ Cayuaii 0

1. Ompenenure
HarpaBJIeHHE BEKTOPA
HHILyKHI/H/I§ BHEIIHETO
HoJIst

—->

vo)
@

>

=

2. Haiinure usmeHenue

AD>0
Mar"HuTHOTO 1moroka Ad

3. Onpenenegge BEKTOpA
VHIYKIIUU B
WHIYKIIHOHHOTO TOKA

—

B

Cv

4. Haiinure HanpaBlIeHUE
WHIYKITHOHHOTO TOKA
(o mpaBuTy OypaBuuKa

WJIM TIPaBOU PYKH) !

:
>

YcrHbll onpoc « Bpamenne paMku B MATHUTHOM T0Jie, IPMHIMI U padoTa
reHeparopa, Tpancopmaropa».

Bomnpocsr:
1. Pamka B MarHUTHOM I10JIe, IPUMEHEHHUE.
2. T'eHepaTopbl, IPUHIIUI PaOOTHI.
3. OrtkpsiTHE TpaHC(HOPMATOPA, TPUHIIHI PAOOTHI.
OuneHuBaHMe: TIPU OIICHUBAHUHI OTBETOB YUHUTBHIBAIOTCS CIICAYIONIHE KPUTCPUH:
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TOYHOCTDH OTBCTA,

IIOJIHOTa OTBETA,

JJOTUYHOCTH U ITOCJICO0BATCIIbHOCTh BbICKA3bIBaAHMS
OTBCTHI HAa JOIMOJTHUTECIIbHBIC BOIIPOCHI 11O TEME.

IIpakTuyeckasi pa6ora Ne20. Pemenue 3a1a4 Ha pacyert Tpancgopmaropa.

1. Bo BrOpoii oOMOTKe TpaHchopmaropa, coaepxkutrcs N1=1000 BHUTKOB,BO3ZHHUKAECT
OHC(2)= 600B. ckonbko BUTKOB NI coaepXuT mnepBUYHAs OOMOTKa, €CIU
TpaHchopMaTop MOAKIIOYECH K ceTH HanpsikeHuem Ul.

2. JIByxmpoBojHas JuHHS JHOH 800 M OT MOHMXKAIOMIEro TpaHchopMaTopa BBITOIHEHA
MEIHBIM TIPOoBOJIOM ceueHreM 20 MMm”™2. [IpueMHuku sHeprun notpedisitor 2,58 kBT mpu
Hanpsbkenuu 215B. Omnpenenurte HanpspkeHHe Ha 3a)XKUMax TpaHc(opmaTopa M MOTepU
MOIIIHOCTHU B IPOBOJAX.

3. OT IOJACTAaHIMHM K MOTPeOUTENO mepeaaercss MoiHocth P = 100xkBT. compoTtuBieHue
auanr 10 OM. Kakylo dYacTb MOIIHOCTH IOJIy4aeT NOTpeOuTenb, eciu Iepenadya
AJICKTPOIHEPTUHN OCYIIECTBIISICTCS 101 HanpshKeHuem S kB?

4. mpu BKIIOYEHUU MEPBUYHON 0OMOTKH TpaHchopMaTopa B CE€Th Ha BTOPUYHONH OOMOTKE
nosieisiercss HanpspkeHne U=30B. mpu BKIIIOYCHWH B Ty K€ CETh BTOPUYHOH OOMOTKH
TpanchopmaTopa Ha MIEPBUYHOMN MOSIBJISIETCS HaIpsLKEHUE U'=120B.
CKOJIBKO BHUTKOB COJICPXHUT IMEpPBUYHAs 0OMOTKa TpaHc(opMaropa, €ciau YUCIIO BHTKOB
BO BTOpHYHOK 00MOTKE 12007?

5. Bropuunas oOmotka TpaHchopmaropa, wumeromas 100 BHUTKOB, IPOHU3BIBACTCS
MarHUTHBIM TOTOKOM, H3MEHsSrouMMcsi co BpeMeHeM 1o 3akoHy @ = 0,01cos314t.
Hanummre ¢opmyny, BbIpaxkaromyr 3aBHCHMOCTh JJIC BTOpUYHONH OOMOTKH OT
Bpemenu. KakoBo makcumainbHoe 3HadeHune IJ[C caMOMHIYKIIMKU B IEPBUYHON 0OOMOTKE,
ecid B iepBuuHOi 06Motke 1000 BuTKOB? (Omeem. & » = 314sin314t; & 1max= 3140 B.)

Yecerubiii onpoc «KosnedaTebHbII KOHTYP, PATHOCBS3bY.
Bomnpocsr:

1. TlonsTue xKonedaTeILHOTO KOHTYpA.

2. OrtkpeIiTHe paauocBs3u [1onoBbIM, MPUHITUT PaOOTHI.

OuenuBaHme: IpU OIEHUBAHUH OTBETOB YUUTHIBAIOTCS CIIENYIONINE KPUTECPHUU:

1. TO4YHOCTH OTBETA;

2. TIOJHOTa OTBETA;

3. JIOTUYHOCTH U TIOCJIEI0BATEILHOCTh BBICKA3bIBAHMUS,

4. OTBETHI HA JOTIOJHUTEILHBIE BOIPOCHI 110 TEME.

KonTpoJubHnasi pabéora no reme MaruutHoe moJie.
BapuaHnT 1
1. Dnexrtpon Bieraet co ckopocthio V = 2000 kM/c B OJHOPOAHOE MarHUTHOE TIOJIE C
WHIYKIIMEN
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B=0,1 Tn nox yrinom a = 60°. [1o kakoi TpaeKkTOpuu ABUKETCS MeKTpoH? [Touemy?
Ornpenenuts mapaMmeTpsl TPACKTOPUH.

2. IlpoBonsiuii rOpU30HTANBHBIN CTEP)KEHb MO/IBEIIECH Ha IBYX TOHKUX IIPOBOJHUKAX B
MarHUTHOM I0JI€, BEKTOP UHIYKIIMH KOTOPOTO HAalpaBJieH BEPTUKAILHO BHU3 U PaBEH

B =1 Tn. Jnuna crepxus | = 1 m, macca m = 10 r, anuna npoBooB 1 =1 M.

K ToukaM 3akperieHus: IpoBOAOB MOAKIOUEH KOHJeHCcaTOp eMKOCThI0 C = 100 MK,
3apshkeHHbIN 10 HanpsbkeHus U = 100 B. Onpenenuts MakCUMabHBINA YToJl 0 OTKJIOHEHUS
CTEpIKHS OT MOJIOKEHHUS PABHOBECHUS IOCIIE PA3PAIKU KOHIEHCATOPA, CUUTAs, UTO pa3ps
IIPOMCXOUT 3a OYEHb KOPOTKOE BpeMsI (aHAJIOT 0ANIMCTUYECKOIO MAsITHUKA).

3. 3apsKeHHasi YaCTHIIA MAacCOM m U 3apsiioM (, TPOMIs pa3HOCTh MoTeHIManoB U, BieTaer B
IUIOCKUHA KOHAEHCATOp NapajuIeIbHO €ro IlacTUHaM. PaccTosiHue Mexny

actTuHaMu d, pa3HOCTh MOTeHIMaa0B A . KoHeHcaTop HaXOAUTCS B OHOPOTHOM MarHUT-
HOM T1oJie. KakoBa j0/mkHa ObITh MHAYKIUS B MarHUTHOTO TOJIs, YTOOBI CKOPOCTh YaCTHIIBI HE
M3MEHWIACH?

4. JIBa OIMHAKOBBIX KPYT'OBBIX BUTKA C OOIIMM IIECHTPOM PACIOI0KEHBI BO B3aUMHO
NEePIeHIUKYISAPHBIX TUIOCKOCTAX. Korja cuna Toka B BUTKaxX OJIMHAKOBA, MHAYKIMS MarHUTHOTO
MoJIsl B IIEHTPE BUTKOB paBHa Bo. HaliTu MHIyKIIMIO MarHUTHOTO TOJISt B TOM K€ TOYKE, KOT/1a
TOK T€YeT JIUIIb M0 OJTHOMY IIPOBOJIHHUKY.

5. Ilo nByM mapasmienbHbIM TPOBOJHUKAM UAYT TOKH MPOTUBOIIOIOKHOTO HAIIPABJICHUSI.
Cuuras oguH U3 MPOBOJIHUKOB HICTOYHUKOM MAarHUTHOTIO MOJISL, IPYTrOM — UHIUKATOPOM,
yKa3aTh HAMPaBIICHUS CUJI, ACHCTBYIOUINX HA IPOBOJIHUKH.

BapuaHT 2

1. Dnektpon Bieraet co ckopocTbio V = 2000 kM/C B 0OJHOPOJIHOE MarHUTHOE TIOJIE C
unaykuuen B = 0,001 Tn mox yrimom a = 30°. [1o kakoi TpaeKTOpUH JBUKETCS HIEKTPOH?
Onpenenuts ee mapaMeTpsbl.

2. Tlo >xecTKOMY KOJIbIly U3 MEAHOM NMPOBOJIOKHU TedeT TOK. Kosblio HaxoauTcs B
NEPIEeHIUKYISIPHOM K €ro MJIOCKOCTU MarHuTHoM nosie ¢ uaaykuuei 0,5 Tn. Cuna Ammnepa
CTPEMHTCS PACTIHYTh KOJbI0. ONpenenuTs MeEXaHMUECKOe HaNpsKeHUE B IPOBOJIOKE, €CIH
panuyc KoJbpla 5 cM, oA b CeUeHHs! MPOBOJIOKU 3 MM2, cuia Toka 5 A.

3. Tly4ok 0HO3apsAHBIX HOHOB MTPOXOAUT «(PHIBTP CKOPOCTEW». ITO IPUOOp, BHYTPH
KOTOpOT0 CO3/1aHbl OJTHOPOAHBIE MOJIS: MATHUTHOE U 3JIeKTpudeckoe. [1oms HanpaBieHs!
NEePIEeHIUKYIApHO ApyT apyry (puc. 1). B «punstpe ckopocteit» £ =500 B/m u

B =0,1 Tn. 3aTem my4ok romnajaer B 001acTh OAHOPOJAHOTO MarHUTHOTO TOJISI ¢ MHAYKIMEH

B1 =60 MTn. MoHs! aABMKYTCS OJ IPSIMBIM YIVIOM K HalpaBJICHHUIO BeKTopa B/. Ha kakom
paccTOSTHUM APYT OT APYyra OKaXKyTCsl HOHBI IBYX Pa3jIMYHbIX U30TONOB HEOHA C OTHOCUTEIBHOM
aTomMHOM Maccou 20 u 22, npoiiast NOJOBUHY OKPYKHOCTH?

4. Tlo 1ByM OJMHAKOBBIM KPYTJIBIM METANIMYECKUM 00pydaM HIyT OJUHAKOBBIE TOKH (pHC. 2).
OpnuH u3 00pyuell pacronokeH BEPTUKAIBHO, JPYyroi — ropu30HTaIbHO. ONpenesinTh
HaIpaBJieHUE BEKTOpa MarHUTHON MHIYKIIMH B 00ILIEM IIEHTpe 00pydei.

5. Ilo nByM mapasuiesbHBIM IPOBOJIHUKAM UAYT TOKH OJHOTO HampasiieHnsa. CunuTasi OquH U3
IIPOBOJXHUKOB MCTOYHUKOM MAarHUTHOTIO IIOJIsL, IPYTrO¥ — MHAUKATOPOM, YKa3aTh HAIIPABJICHUS
CUJI, IEUCTBYIOIINUX HA IIPOBOJHUKH.
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A Bapmuanr 1

x| ] i | xs Zdll | TN o

‘ B { | [ |y 1. 3aMKHYTBIN TPOBOJHUK

i 'l | |~/ —
— o % Py = comnporusieHueM R = 3 Om Haxogurcs B
X § x1 % ,x-I' ‘ : 7/ MarHMuTHOM Tojie. B pe3ynbrare
E N\
e W3MEHEHUS MHYKIIMA MarHUTHOTO
Puc. 1 Puc. 2

1oJsi B MarHuTHBIN MOTOK @D yepes
KOHTYp Bo3poc oT @1 =0,0002 B6 no ®2
=0,0005 B6. Kaxkoii 3apsn 4g npoiien 4epe3 mornepeyHoe ceuyeHne MpoBOTHUKA?

2. MeTamuMyecKkuii CTepKeHb, HE COSJMHEHHBIN C IPYTUMH MPOBOJHUKAMH, IBUKETCS B
MarHuTHoM noJie. [Touemy, HecmoTps Ha Bo3HUKHOBeHHE DJ[C MHAYKINMH, B CTEP)KHE HE UJIET
TOK?

3. YKa3arb HampaBlIeHUS TOKA B KaTYIIKaX MPU U3MEHEHUU MOJI0XKEHUS Kito4a (puc. 1).

4. B xarymike nHAyKTUBHOCTBIO L = 0,6 ['H cua Toka / = 20 A. KakoBa sHeprusi MarHUTHOTO
noJis Karymku? Kak oHa M3BMEHUTCS IpU YMEHbILIEHUU CHIIbI TOKA B 2 pa3za? Kakas

OJ1C caMOMHIYKIIMY BO3HUKHET B KaTYILKE, €CJIM U3MEHEHUE CUJIbl TOKA B HEW OT HyJs 10 20 A
npousouuo 3a Bpemsa 4 t = 0,001 ¢?

Bapmuanr 2

1. B BuTKE, BHINOJHEHHOM U3 aJJIOMHUHHEBOTO IIPOBOJIA JNIMHON 10 cM U TII01a 610
MOTNIEPEYHOro ceueHus 1,4 MM2, CKOpOCTh U3MEHEHHUsI MarHuTHOTO TTotoka 10 MmB6/c. Halitu
CUILY HHIYKIIMOHHOTO TOKA.

2. KoHIIBI Cl10’k€HHOH BABOE MPOBOJIOKU MPUCOSAMHEHBI K TalibBaHOMETpPY. [IpoBosoka
JBUKETCSI, IIepeceKasi CUJIOBbIE JIMHUM MarHUTHOT'O T10JIS1, HO CTPEJIKa TajJbBaHOMETPA OCTAETCS
Ha HyJe. YeM 3TO MOXKHO OOBACHUTH?

3. Ykazarh HampaBJICHUS TOKA B KaTYIIKaX MPU H3MEHEHUH TTOJIOKEHUS Kitova (puc. 1).

4. Cwia ToKa B KaTynike yMeHbmmiach ¢ 12 1o 8 A. Ilpu 3ToM 3HEprust MarHUTHOTO IOJIS
KaTyIIK1 ymMeHbImuiaachk Ha 2 J[x. KakoBa unnykTuBHOCTH KaTymiku? KakoBa sHeprus ee
MarHUTHOT'O TOJISl B 000MX cllydasx?

Puc. 1

L LT

Puc. 1 |-)\-1

BapuanT I Bapuanr II

Tema 5.
BoaHoBag onTtHka.

IIpakTnyeckas padora Ne22.IlocTtpoenne n3o0pa:keHuil B TOHKHX JTHH3AX.
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st mocTpoeHus M300paskeHH, MOMydaeMbIX ¢ MOMOIIBI0 COOHMparoIiel JHMH3bI, (POKYCH U
ONTHUYECKUN IIEHTP KOTOPOH 3aiaHbl, Mbl OyJeM IOJb30BaTbCi B OCHOBHOM TpPEMs BHUAAMHU
«yAOOHBIX» JTy4eil.

A
ATT |
fialoor &
B i\ \{
\|D I |
v Al\(“s

-

PaccmoTpuM crioco6sl mocTpoeHus: n300paxeHus B inH3e. CBOMCTBAa TOHKOW JIMH3bI
OIIPEJIEIISIFOTCS TIIaBHBIM 00pa30M pacoiokKeHueM ee (POKycoB. ITO 03HAUAET, YTO, 3HAS
paccTosiHUEe OT MCTOYHHUKA CBETA J10 JIMH3BI U €€ (POKYCHOE paccTOsiHUE (II0J0XKEeHHE (OKYCOB),
MOYKHO HAMTH pacCTOSHUE 0 N300paKeHHs, HE pacCMaTpUBasi X0 Jiyueil BHYTPH JIMH3BI.
[TosToMy HeT HEOOXOAMMOCTH N300pakaTh Ha YepPTEXke TOUHBIN BUJ CHEPUIECKUX
IIOBEPXHOCTEN JIMH3HI.

T |
— —F

Ham yxe u3BecTHO, 4TO BCE JIy4uH, BBIIIEJIIME U3 KaKOH- MO0 TOUKHM IpeaMmeTa, Mpoias
CKBO3b JIMH3Y, IIEPECEKAIOTCS TaKKe B OJHOM Touke. MIMEHHO IO3TOMY TOHKasl JMH3a JaeT
n3o0pakeHue JII0OOH TOUKM IpeAMeTa, a CIEAO0BaTeNIbHO, U BCEro mnpeaMera B nenom. s
IOCTPOCHUST HU300paKEHU, IOJydaeMblX C IOMOULIbIO coOuparomeil auH3bI, (OKYChl U
ONTUYECKUN LEHTP KOTOPOM 3aJaHbl, Mbl OYyAE€M I0JIb30BaTbCsl B OCHOBHOM TpeMsl BUIAMU
«yIOOHBIX» JTy4eH.
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IToctpoum unzobpaxkenue mnpeamera AB. UroObl HaiiTh u300paxkeHHE TOUKH A,
HanpasuM J1yd AC mapamnenbHO riaBHOW onTudeckoi ocu. Ilocne mpenomiieHus OH mpoitner
yepe3 (okyc nuH3bl. [pyroii myu — AD mMoxHO HanpaBuTh 4yepe3 (okyc. [Tocne npenomnenus
OH MNPOMAET MNapajuleIbHO TJIABHOW ONTHYECKOM OcH. B Touke mepecedeHHss 3THX ABYX
IPEIOMIIEHHBIX JTyueil OyneT HaxoauTbes uzoopaxkenne Al Touku A. Tak e MOXXHO TOCTPOUTh
U BCE OCTalIbHbIE TOUKM U300paxkeHus. He cienyer Tonpko AymaTh, 4TO H300payKEHUE CO3/IaeTCs
JIBYMs. WM TpeMs JlydaMH; OHO (OpMHUpPYETCs BCeM OECUMCIIEHHBIM MHOXECTBOM JIyueid,
BBIIIIEANINX U3 TOYKH A U coOpaBmuxcsi B Touke AX. B wactHocTH, B Touky Al momamaer iay4
AOA1, mpomenmuii yepe3 ontuueckuil nentp O nuu3bl. Takum o0pa3zoMm, Uil TOCTPOEHUS
M300paKeHHsI TOYKH MOYKHO HCITOJIb30BATh JIFOObIE JIBA U3 TPEX «YIAOOHBIX» JTy4yel, X0 KOTOPbIX
yepes JIMH3Y M3BeCTeH: 1) JIyd, MpOXOJAIIMN Yepe3 ONTHUECKUI LEeHTp; 2) Jyd, NaJaloumi Ha
JUH3Y TMapajjieIbHO TJABHOM oOnTu4yeckod ocu; 3) Jiyd, OpOXOoIsimuil uepe3 ¢okyc.
N3o0paxxenne mnpenmera AB B 3TOM ciiydae Oyaer AEHCTBUTENbHBIM, IE€PEBEPHYTHIM,
YBEJIUYECHHBIM.

PaccmoTpuMm  eme ciyudaid, Korja HEOOXOAMMO TOCTPOUTH  H300paK€HHE  TOYKH,
PacnoJIOKEHHOM Ha TJIABHOW ONTHUYECKOM OCH. TpyAHOCTh 3aKifo4aercs B TOM, YTO BCE TpHU
«yIOOHBIX» Jlyya cnuBaloTcs B ofuH Jiyd SF, coBmajgarommuid ¢ IJIaBHOM ONTHYECKOM OCHIO.
[TosTOMy HEOOXOMMO ONPENENUTh X0 MPOU3BOIBHOTO Jiyya SB, nomnasiiero Ha JIMH3Y B TOUKE
B. ns mocTpoeHHs TNPETOMIICHHOTO Jiyda HpOBEleM MOOOYHYIO ONTHYECKYl0 och PQ,
napauieapbHyro Jydy SB. 3arem moctpouM (OKaTbHYIO IUIOCKOCTh W HaiaemM Touky C
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nepeceueHs] (HOKaNbHOM IUIOCKOCTH € TMOOOYHOH omTh4Yeckoi ockio. YUepe3 3Ty TOUKY U
npoiinet npenomieHHbIi 1yd BC. Takum 06pa3om, MOCTPOCH X0/ ABYX JIydei, BBIXOSALIUX W3
touku S. Ilocne npenomieHus B JUH3E 3TH JIydd pacxoisarcs. M3o0paxenue S1 touku S Oyner
MHHMMBIM, TaK KaK HMCTOYHHUK pAacIOJIO’)KeH Mexay (GOKycoM M JMH30M. [l moctpoeHus
M300paKeHHsI MO’KHO MCIOJIB30BATH JIBA U3 TPEX «YAOOHBIX)» JTy4eH.

3anuuieM (opMyiy, CBS3bIBAIOLIYIO TPU BEIMUYUHBI: paccTosiHue d OT mpenMeTa O JIMH3BI,
paccrosiHue f OT U300paxeHus 10 TUH3HEI U (pokycHoe paccrosiHue F.

1 1 1

d f F (bopMyia TOHKOH JTMH3BL

dokycHoe paccrostHue F> 0 mus cobuparomieid yma3bl, F < 0 1y paccewBaromieil JTUH3BIL.
Benuunnubl du f Tak ke MOAYMHSIOTCS ONPEICICHHOMY MpaBuity 3HakoB: d > 0u f > 0 s
JNEHCTBUTENBHBIX MPEAMETOB (TO €CTh pealIbHbIX UCTOYHHKOB CBETA, a HE MPOAOKSHUN JTyueH,
CXOASAIIMXCS 3a JMH30M) W u3o0paxeHuit; d < Om f <0 mus1 MHUMBIX HCTOYHHKOB U
HU300paKCHUH.

YBeauuenue JuH3bl M300pakeHue, mojiydaeMoe C MOMOIIBIO JIMH3bI, OOBIYHO OTJIMYAETCA
CBOMMH pa3MepaMu OT Impeamera. Paznuuume pasmepoB ImpeaMera H  HU300paKeHUS
XapaKTepU3YIOT yBeIWYeHUEM. JIMHEHHBIM YBEITUYCHHEM HAa3bIBAIOT OTHOIICHHE JIMHEHHOTO
pasMepa H300pakeHHUs K JUHEHHOMY pasmepy mpenmMera. s HaXOXIEHHUS JHMHEHHOTO
YBEJIMUEHUST 00paTUMCsi CHOBa K pUCYHKY. Ecnmu BwIcoTa mpenmmera AB paBHa h, a BeicoTa

V=

=|

€CTh JIMHEWHOe yBenuueHue. W3 momolus
H_ |1

tpeyronsankoB AOB u OA1BI1 crenyer, uro # |41 CnenoBarensHo, yBeIn4eHNE JTHH3bI PABHO
OTHOLICHUIO PACCTOSIHUS OT M300pa)K€HHs /10 JIMH3bI K PAaCCTOSHUIO OT JIMH3BI J0 MpPEIMETa:

nzobpaxenuss AlBl paBma H, To

|} :EHI/IHSH SIBJIAIOTCSI OCHOBHOW 4YacThio (oToanmnapara, MPOCKIIMOHHOIO ammapara,
MHUKpOCKOIIa, TeJleckona. B riasy Toxxe ecTh JIMH3a — XpYCTaIUK.

<~
| BN
I

| Veenuuens: ~Ios-
H| npamoe ~Ioe. A

| muuMOe R,
usobparkeHHue TS~

Cnenalite 2 MOCTPOCHU IO 3aJaHUIO IMPETIoaaBaTCIIA.

YcrHbli onpoc « PazBuTHe B3r/Is110B HAa IPUPOAY CBeTa, FPAHUIIA pa3jesa 2-X cpeay».

Bonpocsr:
1. TIpupona cBera, B3MISIBI PA3HBIX YUEHBIX, ONPEICICHHE CKOPOCTH CBETA.
2. TI'panuna pazzgena 2-X cpef.

OlIeHl/lBaHI/[eZ IIpHU OUCHUBAHWU OTBCTOB YUUTHIBAIOTCA CICAYIOIMINE KPUTCPHUU:
1. TOYHOCTH OTBETA,
2. TIOJHOTA OTBETA;
3. JIOTMYHOCTbH M IMOCJIEA0BATEIIbHOCTh BRICKA3bIBAHNS,
4 OTBCTHI HAa JOIMMOJIHUTCIIBHBIC BOIIPOCHI ITO TEME.

IMpakTuyeckas padoraNe23. Pemenne 3a1a4 Ha TeMy IpaHHIA pa3aesia 2-X cpei.
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[TycTh cBeT majiaeT U3 ONTUYECKU MEHEE IIOTHOM cpeibl (BO3AyX) B ONITUYECKU OOJIee MIOTHYIO
cpeny (Boma, n = 1,3)
[TpoBeauTe HEOOXOAMMBIE SKCIIEPUMEHTHI U 3ATIOJTHUTE TAOJIHILY:

ITono:xenue Yroa Yroa
HCTOYHHKA CBETA najenus ? | npejomsenus ?
30°
50°
70°

Yro Bel MokeTe cKa3aTh PO COOTHOILIEHUE MEKY yIiaMH MaJeHUs U IPEIOMIICHUS?
Yroa npenomiaeHus YeM YroJl NaJCHHUs.

2. B xakoM BelecTBe JIy4 CBeTa mpeaomiisieTcs cuibHee: B Boje (n = 1,3), B crekie (n = 1,5)
Wi B anmase (n = 2)?
[TpoBeauTe HEOOXOAMMBIC SKCIIEPUMEHTHI U 3ATIOJTHUTE TAOJIHITY:

BemecrBo | Iloka3arean Yroa Yroa
npeJioMJIeHHs | MAaJIeHUus | IPeJIOMJIeHHusI
? ?
BOJIa
CTEKJIO
anMmas

KakoBa cBs3p MeX1y [M0Ka3aTeaeM MpeoMIIEHUsSI CPEeIbl U YIIIOM HU3JIoMa Jiyda?
Yem Oombliie okazatenb NpeloMIICHHS, TeM MIPEOMIIETCS JTyY.

3. [lycTh cBeT majgaeT U3 ONTUYECKU OoJiee TUIOTHOM Cpeibl (BO/Ia) B ONTHYECKH MEHEee TIIIOTHYIO

cpeny (BO3ayX).
3anogHuTe TaOJIUILY:

IHono:xxenue Yroa Yroa
HCTOYHHKA CBETA naaenusi ? | npejaomJienus ?

150°

120°

90°
KakoBa cBs3b MEXy YIJIOM NaJ€HUS U YTJIOM IIPEJIOMIIEHUS B 9TOM Citydae?
VYron npenomieHus 4YeM yroJ najeHusl.
Bcerna mu B aToM citydae OyaeT HabI0aTbes IpeioMIIeHUE
ceera?
4. Ilycts yron nmagenus 0°, Torga yroi npeiaoMiIeHUs paBeH , YTOJI OTpaX€HUs paBeH .

5. Ilycth mokazarensb npenomiieHus cpenbl paseH 1(n=1), yron nagenus mensiem ot 30° mo 70°,
JyY CBETa
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[Tpomy yueHuKa, BHIMOTHIBIIETO paboTy, TOKa3aTh UCCIEAOBaHNE HA MOJICNIN U 3a4UTATh
BBIBO/IbI, €CJIM OHU BEPHBI, TO YUYEHHK IMOJTy4daeT “5”.

Yuurens: Mbl BBIACHWINA 3aKOHOMEPHOCTH IIPEJIOMIIEHUS, @ TENEPh CKaxuTe: “KakuM 1oikeH
ObLI OBITh YEJIOBEK-HEBUANMKA: 3pSYUM WU ClIenbIM?”

OrtBer: CJICIIBIM, T.K. ITOKA3aTCJIb MMPCJIOMJICHUA €TI0 TCJIa PABCH I1OKA3aTCII0 NPCIIOMIICHUA
OKp}I)KaIOH_[eﬁ CpCabl. CnenaB BbBIBObI, YHCHUKHU IMPUCTYIIAIOT K PCIICHUIO 3a/1a4.

3. 3akpenieHne 3HAHMI, YMEHHIi, HABBIKOB.

Pemenne 3a1a4 ¢ KOMIbIOTEPHOH NPoBepKoii Mo Teme: “Ilpesiomiienne cBera”.

3anaua 1. Yroi najgeHus CBETOBOIO Jyya Ha IpaHUILy pa3jelia IByX cpell paBeH 60°.
[TpenoMIEHHBIN JTy4 COCTaBISET ¢ HOpMabio yroi 35°. Onpenenure B rpagycax yroia Mexay
OTPaXCHHBIM U IPEIOMIEHHBIM JIy4aMU.

3amaya 2. CBEeTOBOM JIyd NajaeT moj yriaom 65° Ha rpaHully pasjiesia BO3AyX-CTEeKJI0, a
MPEJIOMIIEHHBIH JIyd cocTaBisieT yrou 33° ¢ HopMainbio. OnpenenuTe nokazareab TpeIoMIIeHUs
CTEKJIA.

3agaua 3. Yrona nazseHusi CBETOBOIO JIydya Ha IpaHuUIly pa3zeiia Bo3ayx-cpena paseH 60°. [Tpu
ATOM yTOJI MEX]1y OTPaKEHHBIM U MPETOMIIEHHBIM JTydamu paBeH 90° . Onpenenure noka3aTelb
IIPEJIOMJICHUS CPEIBL.

3amaua 4. [IpenenbHbIi yroi MOJIHOTO BHYTPEHHETO OTPAYKEHHSI Ha TPAHHUIIE JIBYX CPE/l PABCH
30°. OnpenenuTe OTHONICHUE MOKA3ATENsl IPEJIOMIICHUS TIEPBOM CPe/Ibl K TTOKA3ATEII0
NPEJIOMIJICHUS] BTOPOH CPEIbL.

YcrHblii onpoc «MHTEepdepeHnus, AUGPaAKIUD).

Bomnpocsr:
1. Unrepdepenuus, npuMeHeHuUE.
2. Judpaxuus, IpruMeHEHHE.
OueHuBaHue: NMPH OIICHUBAHUH OTBETOB YUUTBIBAIOTCS CIIEAYIOIINE KPUTEPHUHU:
1. TOYHOCTHL OTBETA;
2. TIOJHOTA OTBETA;
3. JIOTHYHOCTH M MOCIIEIOBATEILHOCTh BHICKA3bIBAHNUS;

4. OTBETHI HA JOMOJIHUTECIIBHBIC BOIIPOCHI 11O TEME
IpakTuyeckas padora Ne24-25.Pemienne 3aga4 Ha nHTepPepeHunio TuppaKkuunio cBeTa.

ens ypoxka: IIpogomxuts GopMUpOBaHHE MPAKTHUYECKUX U UHTEIUICKTYAIbHBIX YMEHHH 110
HAOIIO/ICHUIO U ONMCAHUIO SBJICHUI UHTEPPEPEHIINU U TU(DPAKIIUU CBETA.
[Iman ypoka:

1. Axryanuzanus 3HaHUHA

2. HabGnronenwue u onmcanue nHTepGEPSHIINA U TUPPAKIIHA CBETa

3. Pemenne 3amau

4. JlomamiHee 3a/1aHHe

I. KpaTkoe ¢ppoHTaIbLHOE MOBTOPEHME 110 BOIIPOCAM:

1. YUro Ha3bIBaeTcs uHTEpdepeHmeii ceera?

Omeem: CnoxeHne AByX BOJIH, BCIIEICTBHE KOTOPOTO HAOIIOMaeTCsl yCTOMYMBAs KapTHHA
YCUJICHHUS, ¥ OCNIabJIeHNs Pe3yIbTUPYIOIINX KOJIeOaHUIl BO BpEMEHH.

2. Ilpu KaKuX yCJIOBUSX SBJICHHE MOKHO HAOIIOAATh?

Omeem: B pa3nu4HbIX TOYKaX MPOCTPAHCTBA HICTOUHUKHU BOJH JOJDKHBI OBITH KOT€PEHTHBIMH,
T.€. Y HAX JJOJDKHA OBITh OJJMHAKOBAsl 4aCTOTA M ITOCTOSHHAS BO BPEMEHHU Pa3HOCTH (as.
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3. BkimtounTe B KOMHaTe JBE 3JIEKTPUUECKUE JIAMIIBI, UTO BbI OyzeTe HaOI01aTh?

Omeem. Y cuieHue CBeTa BO BCEX TOUKaX MPOCTPAHCTBA.

[Touemy B 3TOM cirydae He HaOMOAaeTCs nHTEpdepeHus ceera?

Omeem: nTepdepeHius HaOIoIaeTcss OT KOTEPEHTHBIX HCTOYHUKOB CBETA, a JJAMITOYKA WIIH
CBEYa - ICTOYHUKH HEKOTE€PEHTHBIE.

4. Kak nmosry4aroT KOrepeHTHbIC CBETOBBIC BOJIHBI?

Omeem: 110ny4nTh KOTEPEHTHBIE BOJIHBI MOXKHO, €CITU ITY4OK CBETa OT UCTOYHUKA KaKUM-JIHOO
CHOCOOOM Pa3JIeNIUTh Ha JBa ITyYKa U 3aTeM 00a 3TH ITyYKa CBECTH BMECTE.

5. Uto Ha3pIBalOT qudpakieit ceera’?

Omeem: SIBieHne oruOaHus BOJIHAMH MPETITCTBHI.

6. [Touemy TpyaHO HAOMIOAATH AUPPAKIHIO cBETA?

Omeem: Jleno B TOM, YTO BOJIHBI OTKJIOHSIFOTCS OT TIPSIMOJIMHEHHOTO PaclpOCTPaHCHHS Ha
3aMEeTHBIE YTIIbI TOJBKO HA MPEMSTCTBUAX, Pa3MEPhl KOTOPHIX CPAaBHUMEI C JJIMHON BOJIHBI, a
JUTMHA CBETOBOM BOJIHBI OYCHb MaJia.

Il Ha6ronenue nunrepgepeHunu.

«Orssmu Ha pocrope
Urpaer nerkuii map,
To B HeM cuHeeT Mope,

To B HEM TOpHT MOXKap.

B Hewm cronbko Giiecky ObLIO
brina Takas crecs.

A OH BOJBI U MBLIa
PazngyBmiasicst cmecb»

C.A. Mapuak

[ToueMy MbBLIBHBIE TY3BIPU UMEIOT PAYXKHYIO OKPacKy?

Magawoupit My CEETa CTpSREREIE Myul CESTS Bozdyx ’."” 3

Brewsrr
NOESQXHOCTE

,--"""-.-H_._._-_-_-_‘-_‘-"""'-

BryTDSHKRR NOESDMHOCTE My I=IpR

ObwsacHenue: CBeT, NaAalOMINNA Ha TIEPEIHIOI0, TOBEPXHOCTh MIIEHKU MBUIBHOTO ITY3bIPS
toiuuHoi d, yactuyHo otpaxkaercs (-iyd 1 — myts ABC) n wactuuno npenomisiercs. [Tocie
OTpaKeHHsI IPETIOMIIEHHOTO JIy4a OT 3aJHeH MOBEPXHOCTHU IUIEHKHU B Touke D myu?2
npesnomsercs B Touke E, monanas B rina3 Habmromaercs B Touke F. Otpaxennsie ayun 1 u 2
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cxondarcs B Touke P Ha ceryaTke riasa. Pa3HOCTB X0/1a OTPayKEHHBIX JIyd4€l 3aBUCUT OT yIJIa
IaJICHUs CBETa Ha IUIEHKY. [ BOJIH pa3HOW 4acTOTHI (JJIMHBI BOJIHBI) U, CIEI0BATENBHO,
Pa3IMYHOTO CBETA, BXOSIINX B COCTAB MAIAIOIIETO CBETA, HHTEPPEPECHIIMOHHBIE MAKCUMYMBI
HaOJII01al0TCs, TIO3TOMY B pa3HbIX MecTax IUIeHKU. HeoTHOpa3HOCTh MIICHKH 110 TOJIIIMHE TaKKe
IIPUBOAUT K HEOJHOPOJHOCTH OTPAKEHUS BOJIH PA3HOI'O LIBETA OT HEE, YTO IPUAACT IIJICHKE

panyXHYIO OKPacKy.

Celiyac MbI POHAOJTIOAEM 3a ITY3BIPSIMH Yepe3 [IBETHOE CTEKIIO. M BBl OOBSICHHUTE
HaO0I10]aeMbI€ SIBIICHUS.
Obwvsicnenue: ECli Ha ITyTH CBETOBOT'O ITy4YKa IMMOCTABUTH KPACHBIH CBETO(PHIBTP, TO BMECTO
pa;[yxcHHx I10JIOC MBI YBUIUM OJHOIIBCTHBIC KpaCHBIe IIOJIOCHI, paSHeHeHHBIC TCEMHBIMHU
nojiocamu. Eciii kpacHBIN CBETOPHIBTP 3aMEHHUTD 3€JICHBIM, CBETJIBIC ITOJIOCHI OYIyT 3€JICHBIMH.

Il Habaronenue nuppakumu.
1. B kycke kapToHa caienaHo oTBepcTue urioi. [llocmorpute yepes Hero Ha pacKaJICHHYIO
HUTB dJIeKTprUecKoi amiibl. Uto Bel BUnutTe? O0bsicauTe? Cuenaiite pucyHoK.

Obvsacuenue: JludpakiioHHasi KapTHHA OT OCBEIICHHOTO OTBEPCTHUS MPEACTABISET
co0oii cmabo 3aMeTHBIE palyKHbIe MOJ0Ckl. CBET orubdaeT Hempo3pauHble Kpas OTBEPCTUS U
3aX0UT B 001acTh TeHu. Teopust Audpakiny cBeTa OCHOBBIBAETCSs Ha puHIUIE [ TolireHca-
®peHerns, COrmacHO KOTOPOMY Kax Iy TOUKY OTBEPCTHSI MOYKHO pacCMaTpUBATh KaK HCTOUHUK
BTOPUYHBIX BOJH. /[udpakiimoHHas KapTHHA, BOSHUKAIOMIAS HA DKPaHEe - Pe3yiIbTaT
uHTep(EepeHIINN BTOPHUHBIX BOJIH.

[ToctaBbTe Mepen UCTOYHUKOM CBeTa cBeTOGMIbTP. UTO BBl HaOMIOAa€TE IPU STOM?
OOBACHUTE.
ObvscHenue: PagyKHbIe MOJOCHI CTAHOBSITCS OJHOIBETHBIMH.

[TocMoTpHTE Ha TOBEPXHOCTH Ja3epHOro aucka. OObsicHUTE
NpUYMHY 00pa30BaHUs PaIy>KHOU KapTUHBI.

Obvscuenue: JlazepHBIN TUCK, TOITOUTPAONIAS TNIACTUHKA —
MpUMEp OTpaKaTeIbHBIX PEIIETOK, KOTOPBIE IPEICTABISIIOT COO0M
Yyepe0BaHUE yUYaCTKOB, OTPAXKAIOIIMX CBET U PACCEHBAIOIIUX €TO0.

11 Pemenue 3agau.

1.PaccMoTpuM LIBETHYIO BKJIEHKY B yueOHuKe cTpanuna 192 pucynok 3. Konsia Hetorona.
Ncnonp3ys pucyHOK 2 U 3, oNpeeuTe JJIMHY BOJIHBI 3€JIEHOr0 cBeTa. [[inHa BOJHBI KPACHOTO
cera 7,8 <107 m.

Omeem: 4-107" m.
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2. Tlo pucynky 2 u 3 oTBeTUTH Ha Borpockl: [Touemy y KkpacHoro cBera 1udpakiMOHHAS
kaptuHa mmpe? Kak uamennrtces audpakiionHast KapTHHA eciii TUGPAKIHOHHYIO PEIIETKY
3aMEHUTH Ha JPYTYIO ¢ OOJIBIIUM MEPUOaAOM?

L[J'Iﬂ MOHOXPOMATHYECCKOI'0 KpaCHOI'0 CBETa

Ji1st MOHOXPOMATUYECKOTO (PHOJIETOBOTO CBETA

Omeem: Yem bonvuie OnuHa 801HbI, MeM OaIbUle PACNONA2ACC MOM UTU UHOL MAKCUMYM OM
YeHmpanbHo2o makcumyma. Pewemxa ¢ 60abuium nepuooom cozoaem ysce CHeKmp.

3. Kakoii HanOobIIHiA TOPSIOK CIIEKTPa MOKHO HAOIFOAATh MIPH MMAJICHUH HA JU(PPAKITHOHHYIO
peuieTky ¢ nepuoaom 1,2- 10 M cBeTa ¢ AIMHOM BOTHBI 5-107 M.

Omegem: k=24

KonTpoabsHasi padora no teme S.BosiHoBasi onTuka.

Bapuanr 1

1. B 1o Bomoéma riyouHoi# 2 M BOUTa cBas, Ha 0,5 M BeIcTymaromias u3 Bojsl. Haittu nnmuny
TEHHM OT CBay HA JHE BOJ0EMA MpH yrie nanenus ayueit 30°. Omeem. 1.1 m.

2. Kakum OyneT yroJ npejaoMIIeHHUs] CBETOBOIO JIy4a B CTEKJITHHOM IIACTHHE, €CIIM JIyd Ma/laeT
Ha TIOBEPXHOCTh TIACTHHEI 11071 yriom 45° B Bo3ryxe?

3. BeliizieT 11 CBETOBOIT JTyd M3 BOJBI B BO3/IYX, €CIH Yrol najgeHus pasen 45°? Hapucosath X0/
Jy4en.

4. JIyu cBeTa nmajiaeT Ha IUIOCKONAPaUIeNbHYIO CTEKISTHHYIO TUIACTUHY. YTOJI aJIeHUs paBeH
60°. KakoBa TOJIIMHA MIATHHEI, €CJIH TIPH BHIXOJIE M3 Hed JTyd cMecTuics Ha 10 Mmm?
IToxazarens npenomieHus crekia paseH 1,5. Omeem: 20 mm.

5.B0 cKOJBKO pa3 yBETUUUTCS paCCTOSIHUE MEX/Y COCEAHUMHU HHTEP(PEPEHIIMOHHBIMU
MakcHMyMaMH Ha sKkpaHe B onbiTe FOHra, eciu 3enénblii ceeroduistp ( 500 HM) 3aMEHUTH
kpacHbIM ( 650 HM). Omeem: ygeruyumcs 6 1,3 pasa.

6. Audpakuronnas pemérka coaepxut 120 mrpuxos Ha 1 Mm. HaliTu 1uinHy BOJTHBI
MOHOXPOMaTHYECKOI0 CBETA, MaJaloIIero Ha PEIETKY, €CIH Yrol MEeXKIYy ABYMs CIIEKTpaMu
nepsoro nopsaka pasen 8°. Omeem: 581,3 nm.

Bapmuanr 2.

1. Ctron6 BOuT B 1HO peku. 1 M cTosiba BO3BBIIAETCs HAl BoAoW. HaliTu mmuHy TeHu cTonba Ha
MOBEPXHOCTH U Ha JIHE peKH, eciu BbicoTa ConHua Haj ropuzonTtom 300, a rimyouHa pexu 2
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M. Omeem:1,71 m; 3,4 m.

2. Kakum OyzieT yroi mpeaoMIIeHHs CBETOBOTO JIy4a B CTEKJISTHHOW ITJIACTUHE, €CITH JIyY MagacT
Ha MOBEPXHOCTh MIACTUHBI MOJ1 YIJIOM 45° g Boyie?

~ 3. BEIifJIeT 11 CBETOBOI JIyd U3 BOJIBI B BO3/IYX, €CJIM yrol najaeHns pasex 50°? Hapucosats
XOJ JIy4en.

4. OnpenenuTs JIMHEHHOE CMELIEHUE JTy4a IPH MPOXO0KICHUHU €ro Yepe3 MIOCKONapalieIbHYI0

CTEKJISTHHYIO IUIACTUHKY C MOKa3zaTesieM npeinomiieHus 1,7 Toamuuon 4 cM. YToJ1 ajieHus jJyda
30°.

5. B onbiTe FOHra otBepeTrs ocBemanicb MOHOXpPOMaTHYECKUM CBETOM JIIMHON BOJIHBI 600 HM,
PacCTOSHUE MEXy OTBEPCTUAMHU | MM U pacCTOsSIHUE OT OTBEpCTUH A0 3kpaHa 3 M. Halitu
MI0JIO’KEHUE TPEX MEPBBIX CBETIIbIX mosioc. Omeem: 1,8 mm; 3,6 mm; 5.4 mm.

6. Ckosibko mTpUXOB Ha 1 MM UMeeT nudpaKoHHAast PeIETKa, €ClU 3eIEHas TUHUS PTYTH (
546 HM ) B CIIEKTpe MepBOro Hopsaka Habmoaaercs mox yrioM 19°8°. Omesem: 600 wmpuxos na
MM

Tewma 6.
KBanToBas onrTuka.
Ctpoenue aroma.
BOIOINS BCEIEHHOM.

YcrHblii onpoc «@oToddexr, neHcTBUA CBETA,
Crpoenne aToma, onbiThl Pesepdopaa, meToan! Ha0/M101eHHUSA 3JIeMeHTAPHBIX YACTHII,
PaAM0AKTHBHOCTbY.

Bonpocsr:

1. Orkpseitue potodddexra, 3akon hoTorddexTa.

2. JleiicTBue cBerTa.

3. Mogenu cTpoeHHs aToMa, OIbITE Pe3epdopana.

4. Mertoapl HAOTIOEHUS dTIEMEHTAPHBIX YaCTHII.

5. OTKpbITHE PaJIMOAKTUBHOCTH, PAIMOAKTUBHBINA pacIIa.
OueHuBaHMe: MIPU OLICHUBAHUHU OTBETOB YUUTHIBAIOTCS CIEIYIONINE KPUTEPHH:

1. TOYHOCTHL OTBETA;

2. TIOJHOTA OTBETA;

3. JIOTUYHOCTH U TOCJIEeI0BATEIIbHOCTh BhICKA3bIBAHMUS;

4. OTBeTHI HA JOTMOJHUTEIBHBIE BOPOCHI TI0 TEME.
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IIpakTuyeckasi padora Ne26-27. Anbda-,0eTa-,ramma usjaydeHue.

1. AxtuBHOCTS npenapata 2P papaa 2 MkKu. CKOIbKO BECHT Takoii mpenapar?

2. Bo CKOJIBKO pa3 4KCII0 PachaioB sAAep pajuoakTUBHOro Hoja U B TeueHue MepBbIX CYTOK
Gonblie yKciIa pachagoB B TeueHne BTOPhIX cyTok? [lepuon nmomypacnana uszorona 3 pasen
193 yacam.

3. Onpenenuts >uepruio W, Beigensemyio 1 mr npenapata 2!°Po 3a Bpems, paBHOe cpeiHeMy
BPEMEHH JKU3HHU, €CIIM IIPU OJIHOM aKkTe pacnaja Bbaensercs sueprus E = 5.4 MaB.

4. OnpenenuTh BEPXHIOW IPaHHUITy BO3PACTa 3eMJIH, CUMTAs, YTO BECh UMEIONIUIiCS Ha
3emne “°Ar o6paszosancs u3 “°K B pesynbrate e-3axBara. B nactosmiee Bpems Ha Kaxsie 300
atomoB “°Ar npuxomures oxun atom K.

5. B pesynbTate o-pacnana paguii 22°Ra npespamaercs B pajgon 222Rn. Kaxoit 06bem pagoHa
TIPH HOPMAITGHBIX YCIIOBUAX Oy/IeT HaXOMUThCsS B paBHOBecHH ¢ 1 T pamusa? Iepuon
nonypacrana 2°Ra

T12(**°Ra) = 1600 net, T1/2(**?Rn) = 3.82 nns.

6. OnpenenuTs ceyenne ¢ peakiuu SP(n,p)3Si, ecim u3BecTHO, yTO MOCTE 06TyUEHHS

mumenn 3P Tonmmnoi d = 1 r/cm? B motoke Heitrporos J = 2-10%° ¢1-cm B Teuenue Bpemenu
tosn =4 1 ee

- akTuBHOCTH 1, U3MepeHHas yepes BpeMs toxx = 1 yac mocie okoH4YaHus 00JIyUYeHHsI, OKa3alach
I(toxs) = 3.9-10° pacmanos/c. ITepuox momypacnazna T1/2(3!Si) = 157.3 mun.

7. Onpenenutb KUHETUYECKUE SHEPTUU o-yacTull Tq, oOpa3yrommxcs E. MsB
npu a-pacraze 2?Bi Ha Bo36yxkIeHHBIE cocTosHus sapa 2%l ¢
sueprusmu 0.49 u 0.61 MoB. Dueprus ceasu Ec(A,Z) aapa 212Bi -
1654.32 M»1B, siapa 208T| - 1632.23 MaB u a-uactuis! - 28.30 MbB.
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8. Onpenenuth OpOUTAIBHBI MOMEHT |, YHOCUMBIH 0.-4acTUIICH B CIAEAYIOMIMX pacmagax:

54



a7 5
84Po ) @Ra

502 52 T
a5 219
b En
a) 6)
Fok =7
T HNp
7z 52 T 7 32 T
e EE]
= Th - Pa
B) r)

9. Mcrnonb3ys 3HaUSHHSI MACC aTOMOB, OTIPEICIUTh BEPXHIOK TPAHMILY CIICKTPa TTO3UTPOHOB,
ncryckaembix 1pu BF-pacmaze sapa 2’Si. Mar(?'Si) = 25137.961 M»aB, Ma:(*’Al) =
25133.150 M»B (macchl B 9HEPreTHYECKUX SIMHUIIAX ).

10. OmpeienuTh IHEPrUIo OT/AAYH SAapa 'Li, 06pasyrommerocs npy e-3axpare B sape 'Be. JJaHbl
sHepruu cBs3u sanep - Ecx('Be) = 37.6 MaB, Ecs('Li) = 39.3 M»B.

11. OnpenennTh KMHETHYECKYIO YHEPIUI0 KOHEUHOTO Apa npu B -pacmaze sapa **Cu
(%*Cu - %Zn+e+ ve) xorma

1) sHeprus aHTUHEHTPUHO T 0,
2) sHeprus snextpona Te = 0. DHepruu crasu axep **Cu - 559.32 Mas u Zn - 559.12 M»>B.

12. JTaus1 m366ITKN Mace aToMoB - A(14Cd) = -90.021 M»>B, A(MIn) = -88.379 MaB u
A(***Sn) = -90.558 M»B. OnpenenuTs BO3MOKHBIE BHABI B-pacnana sapa 4In.

13. TToka3aTs, 4To B ciydae P-pacnana *’Sc mmeeT MecTo pa3pemieHHbIi nepexon Tuna depmu,
a 3?P - tuma I'amoBa-Temepa.

14. OnpenenuTs MOPSIIOK 3ampeTa CAEAYIOMMX B-TIEpeX0a0B:

1. 89Sr(5/2%) — Y (1/2Y);
2. CI(2") — BAr(0M);
3. 1¥7Cs(7/2%) — B'Ba(3/2").

15. [lns saopa Ne ONPENEIUTh
MaKCHMaJIbHYIO SHEPTHIO 3ama3bIBaroIINX
MIPOTOHOB, BHUIETAIONINX U3 anpa L'F,

obOpa3zyromierocs B
anpe 'Ne. Duepruu cBszu
Ees(*'F) = 128.23 MoB u

pe3ynbTare e-3axBara Ha
Ecs(}'Ne) = 112.91 M»oB,
Ecs(1°0)=126.63 M»>B.

ISF
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16. OnpenenuTh TUTIBI U 31907 ———— 5
MYJIbTHITOJIEHOCTH f -TIEPEXOI0B:
2610 —— ¥
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1) 1 — 0, 4) 2 = 3,
2) 1+ — 0+1 5) 2+ —5 3+,
3) 22 — 0, 6) 2+ — 2",

17. TTo cxeMe HM3IHNX BO3OYXKIEHHBIX COCTOSIHUIT siapa 2°6Pb onpenennTs HanGoee BEPOSTHBINH
MyTh paciajia Bo30yXICHHOTO cOCTOsTHUA 4 ¢ sHeprueit 3.475 M»aB. YkazaTh MyJIbTUIIOILHOCTH
[IEPEXO0JIOB.

18. CornacHo KJ1lacCHYECKON 3IIEKTPOANHAMHUKE, HJIEKTPHUECKUI TUMONIb pa3mepa | B enuHuIly
BPEMEHH H3IJIy4aeT SHEPTHIO, ONPEAEIIeMYI0 COOTHOIIEHUEM

_E _ o (Zel)?

) dt 31:3

r7ie o - UKIMYecKas 4acToTa Kouebanuii aumnois, Ze u | - 3apsa u pasmep nunodis. Mcnons3ys
9TO COOTHOILIEHUE, OLIEHUTh CPEAHEE BPEMS IS DJIEKTPUUECKUX JUIOJIBHBIX IEPEXOIOB V-
KBaHTOB ¢ 2Heprueit 1 MaB B simpe A = 70.

19. OnenuTs TONMIIIEPOBCKOE YIIMPEHHUE CIIEKTPAIbHOM JIMHUY ¢ dHeprueit Ey = 1 MsB npu
komHaTHO# Temmepatype (T = 300 K).

20. Ucnonp3ys ¢popmyny Baiinzekkepa, mogy4uTh COOTHOIICHUE JUISI BRIYUCIICHUS] SHEPTUU
CIIOHTAHHOTO JICJICHHSI Ha JBa OJMHAKOBBIX OCKOJIKA M PACCUUTATh YHEPTHIO CHMMETPHUYIHOTO
JIeTICHUS spa 2381y,

Ycrublii onpoc «SAaepubie peakuuu, 3¢dext Jonaepa, 3Boouus 38e3/1,B03MOKHbIE
BAPHAHTHI IBOJIIOLMU BCEJICHHON.

Bomnpocsr:
1. Snepnble peakuuu.
2. Dddexr Homrepa.
3. DBOJIONHS 3BE3/I.
4. Bo3MOXHBIE BapUaHTHI 3BOJIOIIMN BCEIEHHOM.

OueHuBaHue: TP OLIEHUBAHUHU OTBETOB YUMTHIBAKOTCS CIEAYIOIINE KPUTEPUU:
1. TOYHOCTEH OTBETA;
2. TOJHOTAa OTBETA;
3. JJOTUYHOCTH U IIOCJIE€A0BATCIIBHOCTL BbICKA3bIBAHU S,
4. OTBEeTHI Ha JOTMOJHUTEIBHBIE BOTPOCHI TI0 TEME.

IpakTuueckas padora Ne28. Pemenue 3aga4 Ha 3¢ dext Jomaepar.

1. [BVXKYLLMIACS MO peke TENI0Xo4 AaeT 3BYKOBOM curHas YactoTbl v = 400 y. Ctoswumit Ha 6epery Habnoaatenb
BOCMPUHMMAET 3BYK CBUCTKA Kak konebaHus ¢ yactotor v = 395 M. C Kakol CKOPOCTbIO U ABMXKETCS TEMI0Xoa?
MprbnmxaeTca nnu yaanseTcs oH oT HabnoaaTens? CKopocTb 3ByKa B Bo3ayxe v = 340 m/c.

2. CuvpeHa NoOXapHON MaLLMHbI BKITKOYAETCS Kaxable ABE CeKyHAbI. C KaKoii CKOPOCTbIO MUUTCS 3Ta MalLMHa, ecin
HabntoaaTenb, K KOTOPOMY OHa MPUBNMXKAETCS, CNbILWWT 3BYKU CUPEHBI C MHTepBasoM 1,8 ¢?

3. 3BykoBasi BOMHa ¢ YacToToit 5000 Iy McryckaeTcsi B HanpaBneHUM K TeNy, KOTOpOe NPUBMKAETCs K UCTOUHMKY
3ByKa €O ckopocTbio 3,30 M/c. YeMy paBHa 4acToTa OTPa)KEHHOW BOJIHbI?

4. B HOpMarbHbIX YCOBMSX CKOPOCTb MOTOKa KPOBM B aopTe NpubnusnTensHo pasHa 0,28 M/c. BAonb noToka
HanpaBAAOTCA Y/IbTPa3BYKOBbIE BOJHbI C YacToToN 4,20 M. 3TU BOJHbI OTPAXAOTCS OT KPACHbIX KPOBSIHbIX
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Tenew. KakoBa 6yaeTt yactoTa HabnogaeMbIxX Npy 3ToM 6ueHunin? CUMTanTe, YTO CKOPOCTb 3TUX BOSIH paBHa 1,5 X
103 M/c, T.e. 6nM3Ka K CKOPOCTM 3BYyKa B BoAe. [1,6 kU]

3BYK 3aBOACKOro ryaka uMeeT YactoTy 650 'u. Eciin ayet ceBepHbIi BETEp €O ckopocTbio 12,0 M/, TO 3BYK
KaKoW YacToTbl ByAET CibllaTh MNOKOAWMIACS HabntoaaTenb, HaxoaswWmincs a) kK ceBepy, 6) K tory, B) K BOCTOKY U
I) K 3anagy oT ryaka? 3ByK Kakol 4acToTbl 6yAET C/blaTh BEMNOCUNEANCT, MPUBAMKAIOLMICS CO CKOPOCTbIO 15
M/C K ryaKy ) € ceBepa wnu €) ¢ 3anaga? TemnepaTypa Bo3ayxa pasHa 20 °C. [606 Iy; 697 'u; 648 'y; 648 'y;
761 'y; 708 T'y].

IIpakTuyeckas padora Ne 29. Pemenue 3a1a4 Ha NPaBUJIO CMEIlEeHUS.

IIpaBuJjio cMenieHus.

1. Yro npowusoiiner c uzoronoM ypana-237 npu f - pacnane?

3.

23792U 13793Np + 0-13

3anucath peakifio NpeBpalleHus akTuHUA-227 Bo (paHimii-223; kakoi pacnag uMeeT
MecTo?
22789AC 22387Fr + 42He

SAnpo uzorona Bucmyra-211 nonyunnock U3 Ipyroro siapa nocie nociae10BaTelbHbIX o -
u B-pacnanos. Yo 370 3a s1po?

2183Bi + O-1e 21182Pb
2L1Pb + 4He 21554P0
Hanwncarb HCOOCTAKIIINUEC 0603HaquI/I5{ B CJICAYIOIIHUX AACPHBIX PCAKIHUAX:
? + % He %B + Yon
21H +y 2 + Yon
%Be + %He ? + Ton
2T 5Al + Y 231Na+?
19K +? #Ca + 11H
%,5Ma + 11H >°Fe + ?
6530Zn + Yon ? + %, He
147N + 11H 7 + lon

?2+14H 2412Mg +%He
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KonTpoabHas padora no teme: KBaHTOBasi onTuka.
Crpoenne aroma.
IBOJIOLUS BCEJICHHOI.

Bapuanr 1

1. DHeprust BeIpaxaeTcs: OpMYIIO:
; s

A E=v B. E=hZ; B. E=—; T. E=hAi.
c ya

2. Boraucnure niauHy BosiHbI e bpoiins Ab wactuisl, umnynsc kotopoi p = 5,0 -
103 xr - m/c.

3. DIIEKTPOH BBICIACT U3 TUTACTUHKY I€3UsI, UMesl KUHETUYECKYI0 dHepruto Ex =
1,3 5B. Omnpenenure UIMHY BOJIHBI CBETa, BbI3bIBaIOIIETo (ororddext, ecnu
paboTa BbIXO/1a AJIEKTpoHA U3 1e3ust ABbix = 1,8 3B.

4. DHeprus aToMa BOJIOPOJia B OCHOBHOM coctosinuu E1 = -13,55 3B. Onpenenure
OHEPryul0 KBaHTa E W JMHY BOJHBI A W3JIy4eHUS, MOTJIOIMIEHHOTO AaTOMOM
BOZOPOZA, €CIM IpU OTOM DJJIEKTPOH IIepeniesl ¢ NEPBOr0 Ha TPETUH
DHEPreTUYECKUN YPOBEHb.

5. HaitguTe KMHETHYECKYIO0 SHEPIrUI0 AJIEKTPOHA Ha TPEeThell OOpOBCKOM opOuTE
aToma Bogopoza. Paguyc opoutsr 3 =4,752 - 10-9 m.

Bapuant 2

1. VpaBHenue DiHimTeitHa 1515 BHenHEro (potoaddexTa BeipaxaeTcs: (OpMyIIoi:

mu_ - muo_ muv’ . mu_
= B. v=A_ —— B. v+ A, =~- \“‘-; I ;"“- =hv+4d,,

A lv=A_ -~

2. Beruncnure namuHy BoOMHBI ge  bpoins  Ab wactumer maccoim= 1 T,
JBIDKYIIEHCS CO CKOPOCThIO L = 1 M/c.

3. HauOonbiias jyMHa BOJHBI W3JIYYEHHS, CIIOCOOHOTO BBI3BaTh (POTOID(DEKT,
Amax = 0,234 mxm. Haligute HanOoIbIIyI0 KHHETHUECKYIO SHEPTUIO BBIPHIBAEMBIX
AJIEKTPOHOB, €CJIM KaTo/ 00JydaroT cBeToM ¢ yactotor v = 1,5-1015 I'm.

4. Kaky0o JUIMHY BOJHBI JJIGKTPOMArHUTHOTO U3IYYEHHUS TMOTJIOTHI aToM
BOJIOPOZA, €CIM OH IPHU 3TOM IEpELIES CO BTOPOTO HA TPETHIl dHEPreTUYECKHil

YpPOBEHb? DHEPrus aTomMa BoJ0poia B OCHOBHOM coctossHuu E1 =-13,55 3B.

5. Beraucnure JIMHEHHYIO CKOPOCTBIO M MEPUOJ BPAICHHS 3JIEKTPOHA Ha TEPBOM
O00poBCcKOil opouTe aroma Bojopoja. Panuyc nepsoit opouts r1= 0,528 - 10-10 m.
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4. KOHTPOJIbHO-0II€HOYHbIE€ MATEPHUAJIBI VISl TPOMEKYTOUYHOM

aTTeCTALMM M0 Y4eOHOM TUCIUTIIIMHE
[IpeameTom OIEHKH SBIIIOTCS YMEHHUS U 3HaHUsI. KOHTPOJIb M OIlEHKa OCYIIECTBIISIOTCS

C MCIOJIB30BAHUEM CIEAYIONNX (HOPM U METOJIOB:

TeopeTudeckue Bonpocobl KAupdepeHuMPOBAHHOMY 3a4eTy:

1. Kunematuka.

2. lunamuka. 3akoHbl HproTOHA.

3. 3aKOHBI COXpaHEHUS.

4. M3onpolieccsl.

5.YpaBHenune Menneneesa-Kianeiipona.

6. BraxxHocTb Bo3yXa.

7. DIIEKTPpUUECKOE TOJIE.

8. 3akoHn Kyiona.

9. HamnpsbxeHHOCTB, OTEHIIHAI, paboTa 3J1. TOKa.

10.3akon Oma a1 yuactka uenu. CornpoTHBIICHHE.

K KaKIAOMY BOIIPOCHI IpUJIAracTCs 3a4avda, KOTOpast AaCTCs Ha KapTOYKE.

OK3aMEeHalMOHHBIE BOIIPOCHI.

1 cemecTp.

1. ®uznka — HayKa o0 IPUPOAE.

2. Kunemaruka. Cucrema orcuera. OTHOCUTENBHOCTD JBKeHM. [1yTh. [lepemenienue.
PaBHOYCKOpEHHOE IBH)KEHUE.

3. Aunamuka. Cuiia TspKECTU. 3aKOH BCEMUPHOTO TATOTeHUs. 3akoHbl HploToHA.
4. 3aK0H COXpaHEHUs YHEPTUH UMITYJIbCA.

5. OcuoBuble noyoxennus MKT, UX OIBITHOE JOKA3aTelILCTBO.

6. 3oTepMuueckuil mporecc.

7. N3006apHsIii mporiecc.

8. M30x0pHBIi1 npouecc.

9. TepmonuHaMuUecKue mapameTpsl . raza. O0beAMHEHHBIN ra30BbIA 3aKOH.
10. YpaBuenue Menneneea —Knaneiipona.

11. PaGora rasa.

12. Bnaxxnocth Bo3ayxa. CriocoOsbl ee onpeaeseHus.

13. KoadurmeHT moBepXHOCTHOTO HATSHKEHUS YKUIKOCTH.

14. Dnexrtpusauus ten. 3apsaa. 3aKOH COXpaHEHUs 3apsaa.

15. 3akon Kynona. HampsikeHHOCTB.

16. PabGoTa sHeprust MoTeHIHAal JEKTPUIECKOT0 MOJIS.

17. TIlpupona Toka B MmeTayuiax ['paduueckoe n3o00pakeHue mojei.

18.3akoH Oma nns yyactka nenu. ConpoTUBIIEHHE.

19. 3J1C. 3akon Oma 1151 MOJTHOM IISTIH.

20.21€KTpOEMKOCTh KOHJIEHCATOPBI.

21.ITocnenoBarenbHO U MapaJICIBHOE COSAMHEHUE TTPOBOIHUKOB. PaboTa M MOIITHOCTH 2JI. TOKA.
2 cemecTp.

22.D7eKTPUYECKUI TOK B AIEKTPOITUTAX.

23.25eKTpUUECKUI TOK B raszax.

24. DIeKTpUYECKHUI TOK B BAaKyyMe.

25. DNEeKTpUUYECKUH TOK B NTOJIYIIPOBOJIHUKAX.

26. BzaumopeiicTBue 2-X napajuieabHbIX TOKOB. MarHuTHOE 1osne.

27 M3obpaskeHre MarHuTHBIX noneil. [IpaBuio 6ypaBunka.

28.Cuna Amnepa, cuna JlopeHiia.

29.51BneHue 3eKTpOMarHUTHON MHAYKLMY, onbIThl Dapanes.

30.3aK0H JIEKTPOMAarHUTHOW UHAYKIMH.
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31.OHeprusi MAarHUTHOTO MOJISl UHIYKTUBHOCTD.

32. YcTpoicTBO M IPUHIMI pabOThI TeHEpaTopa, TpanchopmaTopa.
33. Onwitsl ['epua. Paguocssiss.

34. Pa3zButue B3IJI510B HA PUPOJTY CBETA.

35. Unatepdepennus, nudpakius cBeTa.

36. ®otordPexr.

37. [leticTBue cBeTa.

38. CtpoeHue aToMa, OmBITH pe3epdopaa.

39. Meronbl HAOIIOAEHUS U PETUCTPALIUN HIEMEHTAPHbBIX YaCTHII.
40. OTKpbITHE PAIMOAKTUBHOCTH. 3aKOH PAJIMOAKTUBHOTO pacmaja.
41. SlnepHble peakuuu.

42. Bo3MOXXHBIE CIIEHAPUHU PBOJIIOIIMU BCEICHHOM.

43. DBonronus 38e31. bonb110ii B3pbIB.

13 BompocoB GpopMUPYIOTCS SK3aMEHAIIMOHHBIE OMIIEeTHI BO 2 cemecTpe 25. B 6unere 2 Bonpoca
IUTIOC 3aJ1a4a, KOTOpasi BBIIACTCS HAa KapTOYKaXx.

60



5. JIucT coryiacoBaHus

JlonostHenns1 1 n3MeHeHust kK KomiiekTy KOC Ha y4eOHbIi roa

HomnonHennus u wusMeHeHus K koMmiuiekty KOCHa y4eOHBIH TOJ IO

JUCHHUIIIINHE

B xommiiekT KOC BHeCEHBI Clie1yoIe U3MEHEHHUS:

Hononuenus u usMmeHeHuss B komiuiekte KOC o6cyxnenst Ha 3acemanuu [1HK

« » 20 r. (mpoTokoin No ).

[Ipencenarens IILK /
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