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IMacnopT poHIa OLIEHOYHBIX CPEACTB MO JUCHUIINHE «DU3NKA)

KoHnTponupyemsle paziensl AUCLIH-
IIJIUHBI

Kon xontponupye-
MOU KOMIIETEHIINHU

HanmMmenoBaHue O1leHOYHOTO
cpeacTBa

®du3nuecKrue OCHOBBI MEXaHUKHU

OIIK-2
OINK-2.1

CrniocobeH NPUMEHATh COOT-
BETCTBYIOIMH (hu3nko-mare-
MAaTHUYECKUI  ammapar, Me-
TOJIBI aHAJIM3a ¥ MOJICITUPOBA-
HUsSI, TEOPETUYECKOT0 M IKC-
HNEepUMEHTAIBHOTO  HCCIE0-
BaHUS NIPU peIIeHUH npodec-
CHOHAJIbHBIX 3a/1a4

MonnexynsipHasi pU3uKa, 1 TEPMOIH-
HaMHKa

OIIK-2
OINK-2.1

CrniocobeH NPUMEHATh COOT-
BETCTBYIOIIMNA (PU3MKO-MaTe-
MAaTHUYECKUI  ammapar, Me-
TOJIbl aHAJIN3a U MOJEIHPOBa-
HUS, TEOPETUIECKOTO U IKC-
HNEPUMEHTAJIBHOIO  HMCCIEI0-
BaHUs MPU pEIICeHUU npodec-
CHOHAJIbHBIX 33134

DNeKTpoAMHAMUKA

OIIK-2
OINK-2.1

CriocoGeH NpUMEHSTh COOT-
BETCTBYIOIIMNA (PU3HKO-MaTe-
MAaTHYECKHUI  ammapar, Me-
TOJIbl aHAJIN3a U MOJEIHPOBa-
HUS, TEOPETUYECKOTO U IKC-
HNEPUMEHTAJIBHOIO  HMCCIE0-
BaHUs MPU pEIICeHUU npodec-
CHOHAJIbHBIX 3334

Konebanusg 1 BOTHEI

OIIK-2
OINK-2.1

CriocoGeH NpuUMEHSTh COOT-
BETCTBYIOIIMNA (PU3HKO-MaTe-
MAaTHYEeCKHI  ammapar, Me-
TOJIbl aHAJIN3a U MOJEIHPOBa-
HUS, TEOPETUYECKOTO U IKC-
NEPUMEHTAJIBHOIO  HMCCIE0-
BaHUs MpU pelIeHUH npodec-
CHOHAJIbHBIX 3334

OnTHka (reoMeTprudeckasi U BOJIHO-
Bast)

OIIK-2
OINK-2.1

CriocoGeH NpuUMEHSTh COOT-
BETCTBYIOIIMNA (PU3HKO-MaTe-
MAaTHYEeCKHI  ammapar, Me-
TOJIbI aHAJIN3a U MOJEIHPOBA-
HUS, TEOPETUYECKOTO U IKC-
NEPUMEHTAJIBHOTO  MCCIE0-
BaHUs MPU pEelIeHUU npodec-
CHOHAJIbHBIX 33134

KsanToBas ¢usuka.

OIIK-2
OINK-2.1

CriocoGeH NpUMEHSTh COOT-
BETCTBYIOIINNA (PHU3HKO-MaTe-
MAaTHYEeCKHI ~ ammapar, Me-
TOJIbI aHAJIN3a U MOJEIHPOBA-
HUS, TEOPETUIECKOTO U IKC-
NEPUMEHTAJIBHOTO  MCCIE0-
BaHUs MPU pEelIeHUU npodec-
CHOHAJIBHBIX 33134




DneMeHTHl GU3UKH aTOMOB U MoJie-

KyJ

OIIK-2
OINK-2.1

CrocobeH NpUMEHSITh COOT-
BETCTBYIOIINN (PHU3UKO-MaTe-
MaTHYEeCKUI ammapar, Me-
TOJIBI aHAJIN3A U MOJAEIHPOBA-
HUS, TEOPETUYECKOTO U IKC-
NEPUMEHTAJIBHOTO  HCCIE0-
BaHUs MPU pEIICHUU mpodec-
CHOHAJIBHBIX 33134

DnemMeHThl GU3UKH aTOMHOTO Spa U

OJICMCHTAPHBIX YaCTHUIL]

OIIK-2
OINK-2.1

CrnocoOeH NpHMEHSTH COOT-
BETCTBYIOIINK (PU3UKO-MaTe-
MaTUYeCKUil —ammapar, Me-
TOJIbI aHAJIN3a ¥ MOJICIIUPOBa-
HUSI, TEOPETUYECKOTO M IKC-
HNEPUMEHTAIBHOTO  HCCIE0-
BaHMS IIPH PEIICHUHU Ipodec-
CHOHAJIBHBIX 33134

Hepeqeﬂb OLCHOYHBIX CPEACTB.

No i/

HanmeHoBaHME OLIEHOYHOTO
CpencTBa

Kpatkas xapakrepuctuka
OLICHOYHOI'O CPEJICTBA

[pencraBieHue OLeHOY-
HOTO CpeACTBA B (OHTE

3amaua

[IpobnemHOE 3anaHue, B KO-
TOpPOM OOydaromeMmycs mpe-
JararoT OCMBICIIUTh Peaib-
HY0 MPOo(heCCUOHATBHO - OpHU-
CHTUPOBAaHHYIO  CHUTYAIIHIO,
HEOOXOUMYIO JUISl pEIICHUS
JTAaHHOH 1po0JieMBbl

3aaHus A1 PEIICHHUS
3aJa4u

JlaGopaTopHoe 3aanue

BrinosiHeHUE CTyAEHTOM Ja-
OopaTtopHOii pabOTHI TIO pa3-
Jienam

KommuiexkT nabopaTopHbIx
pabor

KonTtponbHas pabora

CpencTtBo NMpoBEPKH yMEHHU
MNPUMCHATH MMOJTYYCHHBIC 3HA-
HUS JJIs peLleHHsI 3a/1a4 OIpe-
JIENIEHHOTO TUTIA TI0 TeMe WIIN
pa3neny ydueOHOW  JTUCIH-
IIJIMHBI.

KoMIIekT KOHTPOJIBHBIX
3a/IaHM 110 BapUaHTaM

Bomnpocs! 11 pyOexxHol at-
TE€CTaluH

CpencTBo KOHTpOJS yCBOE-
HUS y4eOHOro MaTepuala.
IIpogykT camMoCTOSTENbHOU
paboTHI CTy/IEHTAa, MPEACTaB-
ASIOMMN co00l KpaTkoe H3-
JIO’)KEHHE B MUChbMEHHOM BHU/IE
TEOPETHUECKOro MaTepuasa

Ilepedyens BOpocoB

3adeTHO-3K3aMEeHAIMOHHBIE
Marepuabl

CpencTBo KOHTPOJISL YCBOE-
HUS  y4eOHOTro MaTepuala
TEMBI, pa3zielia Uil pa3aesioB
JMCIUIUIMHBI, B BUJE cobece-
JO0BaHUA MperoaaBaTteisd U
oOyuJaromerocs

KommiekT 3aueTHO-IK3aMe-
HALIMOHHBIX OWJIETOB




KEVC-3AJIAYHN

2 cemecTp
3amaunue 1

1. /IBe aBTOMAIIMHBI ABUXKYTCA IO IOPOTaM, YroJl MEXIy KOTOpbIMH, a = 60°. CKOpOCTh aBTOMAIIIMH
v7/= 54 xM/4 1 v;= 72km/4. C KaKoil CKOPOCTBHIOV YIAISIOTCSIMAIIUHBI OJTHA OT APYTOn?

2. Opyaue, ®eCTKO 3aKpeIJICHHOE Ha KEJIe3HOJOPOKHOM miiaTGopme, MPOU3BOIUT BBICTPEI BIOJb
IOJIOTHA JKeJe3HOW noporu moj ymioM a = 30° K juHuUM ropusoHTta. OnpenenuTh CKOPOCTh
u20TKaTa miaatGopmel, €ciau CHapAJ BbUIETAET CO CKOpocThio 7 = 480 m/c. Macca minatdopMsl ¢
opyaueM u cHapsaamu m2 = 18T, macca cHapsina m; = 60 Kr.

3amauue 2

1. Hlap maccoit m;= 1 KT IBUKETCS CO CKOPOCTHIO ;= 4 M/C M CTAJIKUBACTCS C IIAPOM MACCOM m>=2KT,
JIBUKYIIUMCSI HABCTPEUY €My CO CKOPOCThIO 02 = 3 M/c. KakoBbI CKOPOCTHU| U U2IIAPOB HOCTe yaapa?
VY nap cuntarh aOCOIIOTHO YIPYTUM, IPSIMBIM, LIEHTPAJIbHBIM.

2. OnpenenuTs KOJIUYECTBO TEIUIOTH (), KOTOPOE HAJ0 COOOIIUTH KUCIOpPOoay o0bemMoM V' = 50 1 mpu
€ro M30XOpPHOM HarpeBaHuH, YTOOBI JaBJI€HHE T'a3a MOBbICUIIOCH Ha Ap = 0,5 Mna.

3aganue 3

1. neanbHblii ra3 copepiiaet nuuki Kapno npu remneparypax temtonpuemuuka 72 =290 K u rernnoot-
natunka 77 = 400 K. Bo ckonpko pa3 yBeqIu4UTCs KOAPOHUIMEHT MOJE3HOrO JEHCTBUS 1) LUKIA, €CIH
TeMIepaTypa TeriooTaaTuuka Bospacret 10 7’7 = 600 K?

2. Haiitu Maccy mBoO/ibl, BOIIEIICH B CTEKIIIHHYIO TPYOKY ¢ TuameTpoMm kaHana d = 0,8 MM, omyIieH-
HYIO B BOJly Ha Maiyto I1youHy. CUuTaTth CMauuBaHUE MOJIHBIM.

3aganue 4

1. Ilpu u3oTepMuyYecKoM paciiupeHun a3oTa rpu temmneparype 7 =280 K o0beM ero yBenuuuics B 1Ba
paza. Onpenenuts: 1) COBEpIICHHYIO TP PACIIUPEHUH ra3za paboTy A; 2) usmenenue 4 U BHyTpeHHEH
SHEPruy; 3) KOMUYECTBO TEIIOTH O, MoTy4YeHHoe ra3oM. Macca azota m = 0,2 Kr.

2. UneanbHsbiii raz cosepuaet uukia Kapuo. Temneparypa 7;TeminooTnaTyvka B 4eTblpe pasza (n = 4)
0oJbIIIe TEeMIEpaTyphl TerIonpueMHuKa. Kakyro 10510 @ KOIMYecTBa TETIOTHI, MOTYYeHHOTO 33 OJIUH
LUKJI OT TEIJIOOTAATYMKA, Ta3 OTAACT TEIUIONPUEMHUKY ?

3aganue 5

1. Kakyto paboTy 4 HaJi0 COBEPIINTh MPHU BbILyBaHUH MBUIBHOTO ITy3bIpsl, YTOOBI YBEIHUUTh €r0 00beM
ot V; =8 cm® 10 V2= 16 cm>? Cunrats mporece H30TepMHYECKHM.

2. Ha cxambe JKyKOBCKOTO CTOUT YeJIOBEK U AEPKHUT B pyKaX CTEP:KEHb BEPTUKAIBHO IO OCH CKaMbH.
CkaMbs ¢ 4eJIOBEKOM BPAIIAETCs C YIIIOBOM CKOPOCThIO @ =4 pan/c. C Kakol yriioBOW CKOPOCTHIO @
OyJIeT BpalaThCsi CKaMbsl C YEJIOBEKOM, €CJIM TTIOBEPHYTh CTEPKEHb TaK, YTOOBI OH 3aHSJ TOPU30HTANb-
Hoe noJsiockeHne? CyMMapHbIii MOMEHT MHEPLIMU YEJIOBEKA U CKAMbH J=5xkr - ™ . Jlnuna
crepxHa £ = 1,8 M, Mmacca m = 6 xr. CuuTaTh, 4TO NEHTP MACC CTEPHKHS C YETTOBEKOM HAXOJIUTCS HA OCH
1aT(HOPMBI.

3amanue 6



1. Kakas pabora 4 OyaeT coBeplleHa CHJIaMH IPaBUTAIIMOHHOTO TOJIS MPH MaJeHUU Ha 3eMIIo Tena
Maccoit m= 2 kr: 1) ¢ Beicotsl £ = 1000 km; 2) n3 6ECKOHEUHOCTH?

2. Todka y4acTByeT OJIHOBPEMEHHO B JBYX B3aMMHO MEPICHINKYISIPHBIX KOJIeOaHUSAX, YPABHEHHS KO-
TOPBIX X = A sinwit U y = Azcoswat, tne A1 =8 cm, A2=4 cm, o1 = w2 = 2¢”!. Hamucats ypaBHEHHE
TPACKTOPHUU U MOCTPOUTH ee. [loka3aTh HampaBICHUE TBUKEHUS TOYKH.

3 cecmecTp
3ananue 7

1. B ckpenieHHbIe MO MPSMBIM YTJIOM OJHOpoAHbIe MarauTHOE (H = 1 MA/M 1 anekrpudeckoe (E =
50 kB/m) monst Bieten noH. Ilpu kakol CKOpoCTH vV HOHA (IT0 MOJTYJIIO U HAIlpaBJICHUIO) OH OyIeT ABH-
raThCsl B CKPEILEHHBIX MOJISX MPSIMOIUHEHHO?

2. OnpenenutTb MAarHUTHBIN MTOTOK @, MPOHU3BIBAIOIIUN COJIEHOU T, €Ciiu JyTuHa £ = 50 CM 1 MarHUTHBIN
MoMeHT pn= 0,4 BO.

3aganue 8

1. Konb1io u3 MeaHoro npoBojaa Maccoid m = 10 r momenieHo B 0JHOPOIHOE MarHUTHOE T10JIe

(B = 0,5 Ta) Tak, 4TO MIOCKOCTb KOJIbLA COCTaBIIAET yroi ff = 60° ¢ TMHUAMU MarHUTHOW MHIYKLIUU.
Onpenenuts 3apaa (0, KOTOPBIM MPOUIET MO KOJIbIY, €CJIM CHATh MarHUTHOE I10JI€.

2. VMcTo4yHMK TOKA 3aMKHYJIM Ha KaTywky conporusieHueM R =20 Om. Yepes Bpems £ =0,1 ¢ Toka [
B Kary1ke jocturia 0,95 npenenbHoro 3HaueHus. OnpeneauTb UHIYKTUBHOCTh L KaTyIIKH.

3aganue 9

1. DAeKTpoH NIBUKETCS BIIOJIb CHIJIOBOM JIMHHM OJIHOPOJHOIO 3JIEKTPUUYECKOro mnojis. B HekoTopoit
TOYKE TOJIsI ¢ MOTEHIHANIOM ¢@; = () B 311eKTpoH uMeln ckopocth Vi = 6 Mwm/c. OnpenenuTs NOTeHIHal
(2 TOYKH TIOJISI, TOWIS 1O KOTOPOH 3JIEKTPOH MOTEPSET MOJIOBUHY CBOEH CKOPOCTH.

2. TInockuii KOHEHCATOP C MIOMAAbI0 mIacTul S = 200 cm’ Kaxkaas 3apsKeHa 10 pa3HOCTH TTOTEHIIH-
anoB U = 2 kB. PaccrosiHue Mexay niaactuHamu d = 2 cm. Jludnektpuk — crekio. OnpeaennTs SHEPTUI0
W nosnst KOHJEHCaTopa U INIOTHOCTh SHEPTUU @ TOJIS.

3amauue 10

1.9/1C 6arapeu = 12 B. Ilpu cune Toka [ = 4 A KI1/] 6atapeu n = 0,6. Onpenenauts BHyTpeHHEE CO-
npoTuBjieHue R; 6atapeu.

2. Cuiia TOKa B 11T U3MEHSIETCS CO BPEMEHEM 110 3aKony I = [ye™. OnpenenuTs KOIMIECTBO TEIIIOTHI,
KOTOPOE BBIIACIUTCA B NMPOBOAHUKE conpoTuiieHneM R = 20 Om 3a BpeMs, B TE€YEHUE KOTOPOTO TOK
yMeHbIIUTCS B e pa3. Koaunuent a npuasath papaeiM 2 - 107%¢.

Samauue 11

1. ITo ABYM CKpELIEHHBIM 01 IPSAMBIM YTJI0M O€CKOHEYHO JJTUHHBIM MPOBOAOM TeKyT Toku I u 21 (I =
100 A). OnpeaenuTs MarHuTHy0 UHAYKIUIO B B Touke A (puc. 10). PaccTostaue d = 10 cm.

2. KBazpaTHas npoBOJIOYHASI paMKa PacIojio’KE€Ha B OJHOM IJIOCKOCTH C JUIMHHBIM NIPSIMBIM ITPOBOAOM
TaK, 4YTO JBE €€ CTOPOHBI MMapajuieabHbl MpoBoay. [1o pamke u mpoBoay TekyT oguHakoBble TOKHM [ =200
A. Onpenenuts cuity F, neificTByIOIIyI0 Ha paMKy, €ciid OJuKaiIas K MpoBOAY CTOPOHA paMKH Haxo-
JUTCS OT HETO HA PAaCCTOSIHUY, PABHOM €€ JUINHE.

3amanue 12



1. Crepxenb qiunoi £ =20 cM 3apsiKeH paBHOMEPHO pacipeiesIEHHBIM 3aps0M € JIMHEHHOU MIII0THO-
ctbio T =0,2 MkKn/m. CTepskeHb BpamaeTcs ¢ yactoToif n = 10 ¢! oTHOCHTENBHO OCH, epIeHANKYIAp-
HOW CTEPIKHIO M MTPOXOSIIEH Yepe3 ero koHen. OnpenenuTs MarHUTHBI MOMEHT Pm, OOYCIIOBIEHHBIN
BpallleHUEM CTEepPXKHSI.

2. MarHuTHBIH MOMEHT Pm TOHKOTO HPOBOJSAIIET0 KOIbIA Pm = 5 A - M2, OIpeaeauTh MATHUTHYIO UH-
nykiuio B B Touke A, HaxozsIelcs Ha OCH KOJIblia U YAAJIEHHOW OT TOYEK KOJbIla Ha PacCTOSHUE T =
20 cM (puc. 7).

3aganue 13

1. ITo TpeM mapayienbHBIM MPSMBIM TIPOBOIAM, HAXOSIIMMCS Ha OMHAKOBOM pacctosiHuu d = 20 cM
JIPyT OT Jpyra, TeKyT oauHakoBbie Toku [ =400 A. B n1ByX npoBojiax HanpaBjieHUs TOKOB COBIAIAIOT.
BeraucauTs 115 KaXX10r0 U3 MPOBOJIOB OTHOIICHUE CHIIBI, IEUCTBYIONICH Ha HETO, K €0 JJIMHE.

2. Juck paguycom R = 8 cMm HeceT paBHOMEpPHO paclpeneieHHbIH Mo moBepxHOCcTH 3apsia (¢ = 100
uKi/m?). OnpesenuTh MarHUTHBI MOMEHT Pm, 00YCIIOBIEHHBIH BPAIEHHEM JICKA, OTHOCHTEILHO OCH,
MPOXOJISIICH Yepe3 ero HEeHTP U MEePHeHAUKYIISIPHON MIIOCKOCTH AMCKA. YTJIOBasi CKOPOCTh BpallleHuUs
mucka o = 60 pan/c. 5.

4 cemecTp
3amanue 14

1. Cpennsis sHepreTHyecKas CBETMMOCTh R mosepxnocTu 3emun pasHa 0,54 Jx/(cm* mun). Kakosa
JIOJDKHA OBITH TeMIiepatypa 7 MOBEpXHOCTH 3€MIIU, €CJIIU YCIOBHO CUUTATh, YTO OHA M3JIy4aeT Kak cepoe
TeNno ¢ ko3 duirenTom uepHoTsl ar=0,25?

2. Ha 1MHKOBYO TUIaCTUHY HAIPaBJIEH MOHOXPOMATUYECKUH ITy4OK cBeTa. POTOTOK IpeKpaniaeTcs npu
3a/IepKUBaONIe pazHoctu noreHnuanoB U = 1,5 B. OnpenenuTs IIUHY BOJHBI A CBETA, MAJAIONIETO
Ha MJIACTUHY.

3amauue 15

1. OnpenenuTs UMITYJIbC pe IEKTPOHA OTJAuH, eciau (POTOH ¢ sHepruelt €1 = 1,53 MaB B pesyibTare
paccesiHUsI HA CBOOOJHOM 3JIEKTPOHE MOTEPSUT /3 CBOCH SHEPTHUH.

2. Ilpu xakoif ckopocTy fB (B 10JIX CKOPOCTH CBETA) PEIATUBUCTCKAs Macca 000 YacTUIIbI Bellle-
cTBa B 1 = 3 pa3a 60JbIlIe MacChl TOKOS?

3amanue 16

1. Temnepatypa abcomotHo yepHoro tena T =2 kK. Onpenenuts JUIMHY BOJIHBI Am, HA KOTOPYIO IPU-
XOJUTCSI MAKCUMYM SHEPTUU U3JTYUYEHMS], U CIEKTPAIbHYIO INIOTHOCTh SHEPT€TUYECKONW CBETUMOCTH
(M3My4aTeabHOCTH )(17,T)max JUTSI 9TOM JJIMHBI BOJIHBI.

2. ®oroH ¢ sHeprueit € = 10 3B nmagaer Ha cepeOpsIHYIO IUIACTHUHY U BBI3bIBaeT GoTtoaddext. Onpene-
JUTHh UMITYJIbC p, TIOJYYEHHBIN TUIACTUHOM, €CIM MPUHATh, YTO HAIpaBJIeHUs IBUXKEHUS GoTOHA U (o-
TO3JIEKTPOHA JIEKAT Ha OAHOM NPAMOM, IEPIEHAUKYIIPHON TOBEPXHOCTH IIJIACTHH.

3amauue 17

1. Bo ckonbKo pa3 u3MeHUTCs nepuos 1 BpallleHUE 3JIEKTPOHA B aTOME BOJOPOAA, €CIIH MPU MEPEXOIE

B HEBO30YKJCHHOE COCTOSTHUE aTOM M3Ty4ri POTOH C JJIMHON BONHBI A = 97,5 HM?

2. Ilpu KakuX 3HAYEHUSX KUHETHUECKON 3HEeprun 7 3JIEKTpOoHa OMMOKa B ONpeneeHHH 1e0pOnIeBCKO
JUIMHBI BOJIHBI AIIO HEPEIATUBUCTCKON hopMmyse He npesbimaet 10%?



3aganue 18

1. Anpda-yacTuma HaxoaUTCsI BOECKOHEYHO riiyboKOM, OJJHOMEPHOM, IPSIMOYTOJHHOM TO-
TEHIUAIbHOM siiiuke. Vcmonb3ys COOTHOUIEHHME HEONpEeAeIeHHOCTEH, OLEHUTh WUPUHY €
AIIMKA, €CIU U3BECTHO, YTO MUHHUMAaJIbHAs SHEPTUS o-4aCTULBI Emin = 8§ MaB.

2. Cpennee BpeMs KU3HH At aToMa B BO30yXKJEHHOM COCTOSHMH cocTapiseT okono 107 c. ITpu me-
pexojme  atroMa B HOPMaJbHOE  COCTOSIHME  HCIycKaeTcs  (OTOH,  cpeaHss — JJMHA
BOJIHBI <A> koToporo paBHa 400 HM. O1IeHUTh OTHOCUTENbHYIO IUPUHY AA/AN3ITy4aeMOl CTIEKTPaIb-
HOM JIMHUU, €CIIM HE MPOUCXOAUT YIIUPEHUS JTUHUU 32 CUET JIPYTUX IMPOLIECCOB.

3aganue 19

1. DnexTpoH HaxoaUTCs B OECKOHEYHO INIyOOKOM, OJHOMEPHOM, IPSIMOYTOJIHHOM MOTEHIIMATEHOM
sKe mupuHoi €. B kakux Toukax B mHTEpBajie 0<x<{ IIIOTHOCTH BEPOSITHOCTH HAXOXKICHUS JJICK-
TPpOHA Ha BTOPOM U TPETHEM SHCPIrCTUUCCKUX YPOBHAX OI[I/IHaKOBLI? BrIucinuThs NII0THOCTD BCPOAT-
HOCTH JUIS 3TUX TOYCK. PerieHne nosicHUTh rpaukom.

2. Onpenenutsh unciio Nsaep, pacrnagaroiuxcs B TeueHue Bpemenu: 1)¢1 = 1 muH,;

Kpurepun onenku:

—CCJIKN CTYACHT IIPABUJIBHO PCIINII OAHY 3a/1a4y, TO OH I1I0OJIy4acT 2,5 bamia.

Bonpocsl 1 py0eskHOl aTTecTauum

Bropoii cemectp
Bomnpocs! k nepBoii pyOexHOH arTecTaiuu

1. MarepuanpHas TOYKa, paanyC-BEKTOp, BEKTOPBHI IEPEMEIIECHUs, CKOPOCTH, YCKOPEHMs. 3aKOH

JBUKEHHUSI, TPAEKTOPUS U IPONUJICHHBIN MyTh.

JIBrKeHME 10 OKPYKHOCTU. BEKTOPBI yIII0BOM CKOPOCTH M YIJIOBOTO yCKOpeHUs. CBs3b TMHEUHBIX

Y YTJIOBBIX KNHEMATUYECKUX BEIIMYHH.

ITepBslii 3ak0H HproTOHA. IHEpUHaibHBIE CUCTEMBI OTCYeTa. Macca, UMITyJbC, CUJIa.

Bropoii 3akon Herotona. Tperwnii 3akoH HeroToHa.

Bec Tena. HeBecomocTs. Cuitbl TpeHusl.

Pabora cunbl, MmomHoCTh. Kunetnueckas sueprus Ilorenunanbaas sHeprus. CBsi3b MEXIY CHIIOHN U

MOTEHINATBLHON YHEPTIUEH.

CoxpaHeHue MOJTHON MEXaHUYECKOW SHEPTUU MAaTE€pPHAIbHOM TOUKH B I10JI€ MOTEHIIMAIBHBIX CHIL.

[{eHTp Macc M 3aKOH €ro IBUKEHUS.

3aKOH N3MEHEHHUS U COXPAaHEHUSI UMITYJIbCA CUCTEMbI MAaTEPUAIIBHBIX TOYEK.

0. MomeHT nHepunu. Kunetndeckass SHeprusi BpalarolIerocs TBEPAOro Teaa. MOMEHT MMIyJIbca,
MOMEHT CUJIBI OTHOCHUTEIILHO OCH.

11. /TaBrienue B KUIKOCTAX U ra3ax. 3akoH [Tackans.

12. 3akoH Apxumena.

13. YpaBHeHrE HEPA3PBIBHOCTH

14. VpaBuenue bepnyu.

15. Jlamunapraoe teuenue. TypOynenTHoe TeueHue. Yucno Pelinonbca.
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16.
17.

18.
19.
20.
21.
22.
23.
24.

25.

e Al S

BsskocTs.

[TpeoOpa3oBanus ['anmiies. MexaHn4ecKuil IPUHLIMIT OTHOCUTENBHOCTHU. [locTynaTsl ciennanbHOM
teopun otHocuTenbHOCTH (CTO).
IIpeoOpa3zoBanusa Jlopenua
PensaTuBUCTCKUI 3aKOH MPeoOpa3oBaHUsI CKOPOCTEH.
PensituBucrckuit umnynsc. PensaruBuctckas popma BToporo 3akona HerotoHa.
3aKOH B3aMMOCBSI3H MACChl U SHEPIUH.

lapmonnueckne KoneOaHUS W WX XAPAKTEPUCTUKH. HuddepeHnnansHoe ypaBHEHUE
rapMOHUYECKHUX KOJeOaHUM.
Mexannueckue rapMoHndeckne konebanusi. Kunernueckas u moTeHMaIbHast YJHEPTUU TapMOHHUYE-
CKUX KOJICOaHUIH.
I'apmonnueckuii ocumiuisitop. IIpykuHHbI MasTHUK. Du3ndyecknid MasTHUK. MareMaTHdecKuil
MAasITHUK.
Mexannyeckue BoaHbL. [IpononabpHbIe U onepedHsbIe BOIHBL. [[11MHa BOJIHBIL.

Bormpockl ko BTopoii pyOexHoi aTTecTanuu

Cratuctuyeckas GU3MKa ¥ TEPMOJANHAMHUKA.

Macca n pazmepbl MOJIEKYJI.

TepmoanHamMuueckue napaMmerpsl. MneanbHbli ras.

VYpaBHEHHE COCTOSTHUSA UIEATIBHOTO ra3a. 3akoH JlaabToHa

OnbITHBIE Ta30BbIE 3aKOHBI.

Xa0THUYHOCTb MOJIEKYJISIPHOTO ABMKEHUA. CpellHss CKOPOCTh MOJIEKYJI.

[TonsiTre abcomoTHOM TemnepaTypbl U OCHOBHBIE nonoxeHust MKT.

3akoH MakcBesuia 0 pacpeIeIeHUH MOJIEKYJI HJICAIBHOTO Ta3a 110 CKOPOCTSIM.
bapomerpuueckas popmyna.

10. CpenHee 4yUCIIO CTOJKHOBEHUH M CpeIHSS IJIMHA CBOOOJHOrO Mpolera MojaeKy.
11. SABnenus nepeHoca.

12 ITpenmet TepmoauHamuku. OCHOBHBIE onpeneneHus. BHyTpeHHsis sHeprus cuctemsl. Konnye-
CTBO TEIJIOTHI.

13.IlepBoe HauaI0 TEPMOAMHAMUKH.

14. TennoemkocTh raza. ®U3HUECKU CMBICT YHUBEPCAILHOM ra30BOM MOCTOSHHOM.
15.1TlpuMeHeHne nepBOro Havajaa TEPMOJMHAMUKH K H30IIpOLIEccaM.
16.AmnabaTHsiii nporiecc. [lomuTpornHbIi porecc.

17.Kpyrosoii npouecc. O6paTumble 1 HEOOPAaTUMBbIE TPOLIECCHI.

18.2HTpOonus.

19.BTropoe Hauano TepMOAUHAMHUKH.

20.IHukn Kapno u ero KII/I mis maeansHOro rasa.

21.Ypasuenue Ban-nep-Baanbca.

22.130tepmbl Ban-aep-Baanbca.

23.BHYTpEeHHss SHEPTUS PEalbHOIO rasa.

24.93¢ddext Jxoyns-TomcoHa.

25.IToBepxHOcTHOE HaTskeHHE. CMaunuBaHUE.

26.cnapenne u naBiIeHUE.

Tperuit cemecTp
Bompocs! k nepBoii pyOexxHOI arTecTauu

1.Onektpuzanus Ten. DNEKTpUUECKUN 3apsia. 3aKOH COXpaHEHMs 3aps/ia.

2. 3axkoH Kynona.

3.0nextpuueckoe nojue. HanpsykeHHOCTh 3J1€KTPUUECKOT0 TOJIS.
CusoBble JIMHUM MarHUTHOTO IOJIA.



4.PaboTa moJisi TIpU TIEPEMEIICHUU 3apsja.

5. Ilorenuuman, pa3HOCTh MOTEHIMAJIOB.

6.HampspkeHHOCTh Kak TpaJIMeHT MOTeHIMa a. DKBUMIOTEHIIUAIbHBIE TTOBEPXHOCTH.
7. Ilonspuzanus Qu31eKTPUKOB. HalpsykKeHHOCTh 10JI B TUAJIEKTPUKE.

8. DnekrpoeMkocTh. Konnencaropsl. [I[pumMeHeHrne KOHIAEHCATOPOB.

9. DHeprus 3IEKTPOCTATUUECKOTO MOJISI.

10.9nextpuueckuii Tok. Cuna Toka. [locTOSHHBIN TOK.

11.3akon Oma ansa ydactka nenu. COnpoTUBIEHUE IPOBOHUKA.

12.Tunel coenMHEHUsT MPOBOIHUKOB.

13.Ctponnue cuibl. /IC. 3akon OMa aig MOJHOW IEenu.

14.3akon JIxoyns-Jlenna. Pabora Toka. MOIHOCTE TOKA.
15.25ekTponpoBoIHOCTL TBEpABIX Tel. [Ipupoaa Toka B MeTaiax.
16.MarnutHoe mnose. CuioBble JIMHUM MarHUTHOrO mouis. HanpsskeHHOCTb.
17.3axon buo- Capapa-Jlamaca.

18.Cunia Amniepa. B3aumoselicTBue napaiesibHbIX TOKOB.

19.Cuna Jlopenia.

Bomnpockl ko BTOpo#i pyOekXHO# aTTecTaruu

1.BemectBo B MarHuTHOM mnodje. [lapamarHeTuku, 1naMarHeTUKH.

2. Dddexr Xomna.

3.Hupkynsauus BeKTopa B MarHuTHOro 1oJisi B Bakyyme.

4. Teopema ["aycca st mosnst Bektopa B.

5. Pabora no nepeMenieH1Io IpoBOIHNKA U KOHTYpa ¢ TOKOM B MarHUTHOM TIOJI€.

6. DJIeKTpOMarHuTHas MHAYKOUs. MarHUTHBIA TOTOK.

7. 3aKOH 3JIEKTPOMArHUTHOW MHAYKLUMHU U npaBuiio JlopeHua.

8. Camounnnykuus. 31C- caMOMHIYKIIHN.

9. UHAYKTUBHOCTh NMPOBOJHUKA M B3aUMHAasi MHIYKTUBHOCTb. DHEPrus MarHUTHOTO ITOJIS.
10. OnextpomarautHoe noie. Tok cmemenus. Buxpesoe mnoue.

11. Ilepemennsblil TOK. [IeiCTByIOIEE 3HAYEHUs HAIPSIKEHUS M CWIIBI TOKa.

12. IHIyKTUBHOCTh M €MKOCTHh B LIEMH IEPEMEHHOIO TOKA.

13.3akon Oma mjisi 1[enu MepeMEeHHOTO TOKa. 14.Ko-
nebatenbHbIl KOHTYp. Popmyna Tomcona. CoOcTBeHHBIE KOJeOaHMs.

15. CBoOoaHbBIE U BBIHYKICHHBIE KOJE€OaHMs. DIEKTPUUECKUE aBTOKOJIEOAHMUS.

16. PezoHaHC TOKOB M HAaNpsOKEHUM.

17. XapakTepucTuKu KojiebaHUsl Tpoliecca, MepHol, 4acToTa, aMIUINTy1a, ¢daza KojeOaHuM.
18.OnexTpoMarauTHEIE BOJIHBI .BOIHOBBIE ypaBHEHHE.

19. DHeprus s5meKTpoMarHuTHBIX BOJH. OnbIThI ['epra.

20.1Ikana 37€KTPOMarHUTHBIX BOJIH.

21. ®oromerpusi. OcHOBHBIE (POTOMETPHUUECKHE BETUUUHBI U UX €IUHUIIBI.

22. I'eomerpuueckas ontuka. [loHaTrHe CBETOBOrO JTyya 3aKOHBI OTPAXKEHHUE U IPEJIOMIIEHUE CBETA.
23. IlomHOE OTpakeHUE CBETA.

24 TlpenomieHue U OTpa’keHHE CBETa Ha ChepUuecKOil rpaHuUIle IBYX CpEl.

25. 3epkana. Tonkue nuH3bl. POpMyIIa JTUH3BI

26. IToctpoenue U300paxeHUi B TOHKUX B JIMH3aX U CPEPUUECKUX 3epKaax.

UYeTBepTslli ceMecTp.
Bomnpocs! k nepBoii pyOexHOi aTTecTaruu

1. SIBneHue uaTEpPEpEHIINHN CBETAa. BpemMeHHast 1 TpOCTPaHCTBEHHAS] KOTEPEHTHOCTD.



. IaTepdepeHIyst B TOHKUX MJICHKAX.

. SIBnenne qudpakmun. Hpunnun [oiirenca dpenens

. Meron 301 ®penens. udpaxius Openens.

. Mudpaxuu @paynrodepa Ha OAHOH 1mIenn 1 HA TUPPAKIMOHHON PEIIETKH.
. AudpaxmonHas pemerka.

. Audpaxius peHTreHOBCKUX JTy4el Ha KpUCTaJUIax.

. [Tonspuzanus cera. [lonsgpuzaTopsl U aHAIM3ATOPBI.

. AHanu3 NoJaspU30BaHHOIO CBETA. BpalieHue miI0CKoCTH MOJSIpU3aLUH.
10. SIBneHue nucnepcuu CBeETAa.

11.ITornomenue caera.

13. Dddext Jomnepa.

14.9¢dexT BaBmiiosa - Yepenkona.

15.TemoBoe u3IydYeHUE

16.3aKOHBI paBHOBECHOI'O TEIUIOBOTO U3JIYUYEHHUS.

17. 'nnore3a Ilnanka. ®opmyina [1nanka

18. KBaHT u3nydeHus. DHEprus KBaHTA U3JIy4YEHUsI.

19. ®dotosnexrpuueckuit 3pdext. 3akonsl CTONETOBA.

20. YpaBaenue DitHmTelHa 17151 BHeITHETO (hoTodddexra.

O 0O L B W

Bormpocsl ko 2 pyOexxHOM aTTecTanuu

. Macca u ummynbec ¢oTtoHa. JlaBneHue cBera.

. O dext KomnroHa.

. BontnoBast pyHKImsI.

. Bonna ne- bpoitns. CooTHOIIEHUSI HEOTPEIETICHHOCTEH.

. YpaBuenue [Ipegunrepa.

. YpaBuenue lllpenunrepa nist cTaqmOHapHBIX COCTOSIHUM.

. TynHenbHbIN 3Q(DeKT.

. IloTeHIIMaIbHBIN SAIIHK.

. JInHEeNHbBI TApMOHUYECKUN OCIIUILIATOP.

10. JIBOMCTBEHHOCTh IPEICTABIEHUN O BenlecTBe. KOpmycKyJIsspHO- BOJIHOBOM Ayalu3M.
11. OnsiTel Pezepdopaa. JIuneituareie crieKTpsl aTOMOB.

12. OnbiTel @panka u ['epria. Mogens atoma Bogopoaa bopa- Pesepdopaa.
13. MarauTHbIi MOMEHT 3J1eKTpoHa. CIIEKTp aToMa BOJ0Opo/Ia.

O 00 1N DN K~ W —

14. lpunuun ITaynu. DnekTpoHHble o0onouku. [lepuonuyeckas cucrema sneMeHToBMeHjeneeBna.

15. CnexTpbl MHOTO3JIEKTPOHHBIX aTOMOB. XapaKTepUCTUYECKNE PEHTTEHOBCKHE, CIIEKTPHI.
16. 3akon Mo3nu. Bogopoionogo0Hble CrieKTpHI.

17. Ilpupoaa xumudeckoil csi3u. MonekysipHble ciekTpbl. KoMOMHaMOHHOE paccestHue CBeTa.

JIroMuHeCLEeHIINA.

18. CioHTaHHOE U BBIHYXJACHHOE M3Ty4ueHus. JIazepsl.

19. EcrecTBeHHas paInOaKTUBHOCTh. 3aKOH PaJIMOAKTUBHOTO pacmnaja.

20. Cocras saapa. HykioHsl. 3apsa 1 MaccoOBOE YUCIO SApa. DHEPTUU U CBSI3U sApa.

21. U3otomnsl, MckyccTBeHHBIE NpeBpalleHus saep. a- U B-pacnana, y-uznydeuue. Snepuoie
peakIuu.

22. O6onoyedHas v KaneiabHas MOJIETH SApa.

23. Jlenenue saep. Llennas peakuus. SnepHble peakiiuu Ha TEIUIOBBIX U OBICTPHIX HEUTPOHAX.
Peakuus cunTe3a, npobiemMa ynpaBiseMOTO TEPMOSIEPHOTO CUHTE3A.

24. OynpaMeHTaIbHBIC B3anMoieicTBus. Kinaccudukanus s1eMeHTapHBIX YaCTHII.

25. BzauMopeiicTBrE AIeMEHTapHbBIX YaCTHUIl U 3aKOHBI COXpaHeHUsI. YacTHUIIbI U aHTUYACTHIIBI.
26. bapuons! 1 Me30HbI. Pe3onancsl Kocmuueckue yyu.

27. ®yHnameHTanbHble YaCTUIbI. YacCTULIBI-YUaCTHUKHU U YACTULBI-IEPEHOCYNKU B3aUMO/IEH-
CTBUH.
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Kpurepuu ounenku:
- ecnu .BinosHEeHO 100% 3amanus, To cTyaeHT noiaydaet 20 6amios;
- €CJIM .BBINIOJHEHO 75% 3a/anus, TO CTYACHT moirydaeT 15 6annos;
- ecu .BbImoaHeHo 50% 3aganus, To cTyIeHT nonydaet 10 6amios;
- €CJIM .BBINIOJIHEHO 25% 3afaHus, TO CTYJEHT MoyydaeT 5 6aJijios;

- €CIIU .BBITMOJIHEHO MeHee 25%3a1anust, TO CTyACHT noiydaet 0 6amios.

KommnuiekT 3aianuii 1J11 KOHTPOJILHON padoThI

2 cemecTp
Konrpomnsnas padora Nel.
Bapuanr 0.

110. Touka nBUXKETCS 11O OKPY>KHOCTU paguycoM R = 30 cM C MOCTOSHHBIM YIJIOBBIM YCKOPEHHUEM E&.
OnpenenuTs TAaHTCHIMATBHOE YCKOPEHUE (:TOUKHU, €CIIM U3BECTHO, UTO 32 BpeMsif =4 ¢ OHa COBEpIINIIA
Tpu 060pOTa U B KOHIIE TPETHETO0 000POTa ee HOPMANLHOE YCKOpeHHe o= 2,7 M/c’.

120. Jlonka nmuHoM {= 3 M 1 Maccoii m= 120 Kr cTouT Ha crioKoiHOM Bojie. Ha Hocy 1 kopMe HaxoasaTcst
nBa prlbaka Maccamu m;= 60 kr u m>= 90 xr. Ha ckobpKO0 CABHHETCS JI0JIKa OTHOCUTENILHO BOJIBI, €CIIN
pBIOaKH MOMEHSIOTCS MECTaMU?

130. lap mMaccoit m;= 2 Kr CTAJIKUBAETCS C MOKOSIIMMCS IIapoM O0JIbIIei MacChl M MPU 3TOM TepsieT
40% xuHeTnyecko sHepruu. OnpenenuTs Maccy ma OOJBIIEro Imapa. Y 1ap CuuTaTh abCOIIOTHO YIIPY-
UM, IPSMBIM, [IEHTPAJIbHBIM.

140. Kakas pabora A4 nomkHa ObITh COBEpIIEHA P MOJHATUU C 3€MJIM MaTEPHUAJIOB JUIsl TOCTPOUKHU
WIMHAPUYECKOH TpyObl BoicOTON A= 40 M, HapyXHbIM TuameTpoM D = 3,0 M U BHYTPEHHUM JIHaAMET-
pom d= 2,0 m? T[I10THOCTE MaTepyaa p NPUHATH paBHOi 2,8 - 10° kr/m’.

150. K xoH1am nerkoit 1 HepacTsPKUMON HUTH, IIEPEKUHYTOM uepe3 OJIOK, MOABEIIEHBI IPy3bl MacCaMu
m;= 0,2 xr u m2> = 0,3 xr. Bo cKoJIbKO pa3 OTIMYaIOTCS CUJIBL, JEHCTBYIONIME HA HUTh 10 00€ CTOPOHBI
ot O1oka, ecnu macca 6iokam = 0,4 Kr, a €ro och JABMKETCS BEPTUKAIBHO BBEPX C YCKOPEHUEM 0= 2
M/c? ? Cunamu TpeHHs! U IPOCKab3bIBAHMS HUTH MO OJIOKY TIpeHeOpeyb.

160. OgHopoanslii crepxkenb qiauHOM £ = 1,0 M 1 Maccoit M = 0,7 Kr mo/BEIIeH Ha TOPU30HTAIbHOM
OCH, TIPOXOJIAIIEH Yepe3 BEpXHUU KOHEIl CTepkHs. B Touky, oTCcTOAIIYIO0 OT OCH Ha % £, aOCOJIOTHO
YIOPYTO yaapseT MyJs Maccoil m = 5 KT, JIeTsIas NEPIEeHIUKYJISIPHO CTEPKHIO U ero ocu. [locie ynapa
cTep;KeHb OTKJIOHUIICS Ha yron a = 60°. OnpenenuTh CKOpOCTh MyJIH.

170. Bo ckoibKo pa3 cpefHss IIIOTHOCTh 36MHOIO BELLIECTBA OTINYAETCS OT CPEJHEHN IUIOTHOCTH JIyH-
Horo? IIpunsATh, 4TO paanyc R3; 3emiu B 6 pa3 MEHbIIE BECa TeJla Ha 3eMIIE.

KonTponbhas padota Ne2.
Bapwuanrt 0.

210. OnpenenuTh KOJTUYECTBO BEILIECTBA V U YUCIO0 N MoJIeKyl a3oTa maccoit m= 0,2 Kr.
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220. OnpenenuThb MIOTHOCTH p BOASHOIO Napa, HaXOoAIIerocs oA aaBieaueMp =2,5 klla u umeroiiero
temneparypy 7 =250 K.

230. OnpenenuTh CPeIHIO KHHETUYECKYIO SHEPTHUIO <£,> TOCTYNATENBbHOTO ABUKEHUS U <Eyp> Bpallla-
TEJIBLHOTO JIBXKEHUSI MOJIEKYJIBI a30Ta npu temneparype 7 = 1 kB. OnpenenuTs Takxke MOJIHYI0 KUHE-
TUYECKYIO SHEPTHUIO £y MOJIEKYJIBI TP TEX K€ YCIOBUSIX.

240. OgHOAaTOMHBIN Ta3 IPU HOPMAIBHBIX YCIOBUSX 3aHMUMAET o0beM V = 5i1. Beruuciauth TemioeM-
KocTh C, 3TOrO ra3a npu NOCTOSTHHOM OOBbeMe.

250. B chepuueckoii komde BMECTUMOCTBIO V' = 311, copeprkaliel a3oT, CO3aH BaKyyM C JIaBJICHUEM p=
80 mxkIla. Temmnepatypa raza 7'= 250 K. MoXHO JI1 c4UTaTh BaKyyM B KOJIO€ BBICOKHM?

260. Onpenenutsb padoTy A, KOTOPYIO COBEPIIUT a30T, €CIH €My IIPH TTOCTOSIHHOM JIaBJICHUH COOOIIUTh
KosinuecTBO TernoThl O = 21 kJIx. HaliTu Takxke nsmenenue AU BHYTpeHHEN SHEPruu rasa.

270. B ke KapHo ra3 momyuwmn ot TemiooTnatanka temioty Q = 500 Jx u coBepum padoty 4 =
100 Ix. Temneparypa Temnootraarurka 7; =400 K. Onpenenuts Temnepatypy 7> TeIIONPUEMHUKA.
280. /IBe xaru pTyTH paguycoM » = 1,2 MM KaxKJasi CIMIIUCh B OJHY OOJIbIyI0 Karuio. OnpenenuTh
SHEpPruto E, KoTopas BbIACTUTCS MPU 3TOM CIUIHUU. CUUTATH MPOLECC H30TEPMHUUECKHUM.
Konrtponsnas padora Nel.

Bapuanr 1.

101. Teno OpolieHO BEpTUKAIBHO BBEPX C HAYAIBHOW CKOPOCTHIO Vo = 4 M/c. Korma oHO J0CTHIIIO
BEPXHEN TOYKH ITOJIETA U3 TOTO K€ HAYAIbHOI'O IIyHKTA, C TOM K€ HAYaJIbHOW CKOPOCTBIO D) BEPTH-
KaJbHO BBEpX OpolleHOo BTOpoe Teno. Ha kakoM pacCTOSIHUM /4 OT HAYaIbHOTO MyHKTa BCTPETTCS Tena?
ConpoTuBieHne BO3yXa HE YUUTHIBATh.

111. Ilpu ropu30HTAIILHOM IOJIETE CO CKOPOCTBIO v = 250 M/C CHapsT Maccor m = 8 KT pa3opBaJics HA
JBe yacTu. bonbImas yacTh Maccoi m; = 6 Kr moiay4duiia ckopocth u; = 400 mM/c B HamrpaBJIeHUU TOJIETa
cHapsana. OnpeaenuTs MOIyJIb U HAIPABIEHUE CKOPOCTH 42 MEHBUIEW YaCTH CHapsia.

121. B nepeBsiHHBIN map Maccoi m; = § KT, MOJIBEIICHHBIN HA HUTH JiIMHOMN £ = 1.8 M, momnagaet ropu-
30HTAJIBHO JIeTAast Myt Maccor m2 = 4 1. C Kakoi CKOpPOCTBIO JIeTeNa IyJisl, €CJIM HUTh C IIAapOM H
3acTpsBIIE B HEM MyJel OTKIOHMIACh OT BEPTHKAIH Ha yronl a = 3 ? Pasmepom mapa mpeHeGpeds.
VY nap nmynu cUMTaTh NPSAMBIM, LEHTPAIBHBIM.

131. Onpenenuth paboTy pacTsKEHUS ABYX COCTMHEHHBIX MOCIIEI0BATEIHLHO MPY>KUH KECTKOCTAMH k=
400 H/m u k=250 H/m, ecniu iepBasi mpy>kuHa MpHU 3TOM pacTsHynack Ha AL =2 cMm.

141. apux maccoit m = 60 r, npuBA3aHHBIA K KOHIY HUTH JUIMHOH {; = 1,2 M, BpalllaeTcsi C 4acTOTON
n/=2 ¢!, onupasich Ha TOPU3OHTANILHYIO MIIOCKOCTh. HUTh yKOpaunBaeTcs, pHOIMKas APHK K OCH 10
paccrosinug €2 = 0,6 m. C xakoi 4yacToTol n2 OyJeT npu 3ToM Bpamarses mapuk? Kakyio padory A
COBEpILIAET BHEIIHAS CUJIa, YKOpauuBas HUTh? TpeHueM mapuka o II0CKOCTb NPeHe0pedb.

151. Ha ckambe JKyKOBCKOTO CHJIUT YEJIOBEK U JIEP>KUT HA BBITAHYTBHIX PyKaxX TUPH MACCOW  m = 5 KT
kaxnaas. PaccrosiHue ot kaxaoi rupu 10 ocu ckaMmbt £ = 70 cM. Ckambs BpalaeTcst ¢ 4acToToil n; = 1
¢!, Kak u3MeHHTCS YacToTa BpAIEHUs CKaMbU M KaKylo paboTy A4 Mpou3BeJeT 4eloBeK, eclU OH CO-
JKMET PYKH TaK, 4TO PaCCTOSHUE OT Ka)KJ10¥ I'MpH 10 OCH yMeHbIINTCSA 10 £2 =20 cM? MoOMeHT nHepuumn
4esI0BeKa U CKaMbH (BMECTE) OTHOCHTENBHO OCH J= 2,5 KT - M2,

161. Onpenenuth HanpsHKEHHOCTH G TPaBUTAIIMOHHOTO T0JIs Ha BeicoTe A= 1000 KM Ha/l TOBEPXHOCTHIO
3emun. CUnuTaTh U3BECTHBIMH YCKOPEHHUE g CBOOOTHOTO MAACHHS Y TIOBEPXHOCTH 3€MJIU U €€ panyc R.
171. Ha crepxne nnuHoi ¢ = 30 cM yKpenIeHs! 1Ba OJUHAKOBBIX IPy3HKa: OJIUH — B CEPEUHE CTEPIKHS,
JIPYTO¥ — Ha OJTHOM U3 €0 KOHIOB. CTepKEHB € TPy3aMHU KOJIEOJIETCS OKOJI0 TOPU30HTAIBHOM ocH. [1po-
XOJs11elt yepe3 cBOOOAHBIIN KOHell cTepkHs. OnpenenuTh NPUBEACHHYIO JUIMHY L U nepuo 7 mpoCThIX
TapMOHHMYECKHUX KoJieOaHU JaHHOTO (PM3MUECKOro MasiTHUKA. Maccoil CTepKHS MpeHeOpeyb.

Kontponbnas padota No2.
Bapuanr 1.
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201. Onpenenutb KOJIUYECTBO BEIIECTBA VM YKCIO N MOJIEKYJ KUcIopoaa Mmaccoit m= 0,5 Kr.

211. B unnmunap ymHoi € = 1,6 M, 3alI0HEHHBINA BO3LyXOM IIPH HOPMAJILHOM aTMOC(hEepHOM JTaBICHUU
Po, HAYaJIU MEJUICHHO BJIBUTaTh MOPUIECHb IUIONIA/IbI0 ocHOBaHuA S = 200 cM>. Onpenenuts cuny F,
JIEMCTBYIOIYIO Ha MOPILEHb, €CJIU €r0 OCTAHOBUTH Ha paccTostHuM {7 = 10 cM 0T JHa LUIUHApA.

221. OnpenenuTh BHYTPEHHIO 3Hepruto U Boopo/ia, a TaKKe CPEAHIOI0 KUHETUYECKYIO SJHEPTHIO (£)
MOJIEKYJIbI 3TOro rasa npu temmeparype 7' = 300 K, ecinu kosmdecTBo BemiecTsa v 3Toro rasa passo 0,5
MOJTb.

231. OnpenenuTs MOJIIPHYIO Maccy M JABYXaTOMHOTO Ta3a U €ro yIeJIbHbIE TEIUIOEMKOCTH, €CIU U3-
BECTHO, YTO Pa3HOCTh Cp - Cy YICIbHBIX TEIUIOEMKOCTEH 3T0ro raza pasHa 260 J[x/ (xr - K).

241. HaiiTu cpegHee 4YUCIO (z) CTOJTKHOBEHUH 3a BpeMs ¢ = | ¢ u 1muHy cBOOOAHOTO TIpodera «£» MoJe-
KYJIbI T€JIMS, €CJIM Ta3 HaxoAuTcs o nasiaenueM p= 2 klla npu temneparype 7'= 200 K.

251. Onpenenuth KOJMYECTBO TEIUIOTH (0, KOTOPOE HA/I0 COOOLIUTH KUCIOpoay oobemoM V= 50 i1 npu
€ro U30XOpPHOM HarpeBaHuH, YTOOBI JaBJI€HUE T'a3a MOBbICHIOCH Ha Ap = 0,5 Mna.

261.MeanbHblii ra3 copepuiaet uki Kaprao npu remneparypax rerionpuemanka 72 = 290 K u temo-
ornatunka 77 =400 K. Bo ckonbko pa3 yBeanuuTcs: KO3QPUIMEHT MOJIE3HOTO ASUCTBUS 1) LIUKJIA, €CIIU
TeMIeparypa TemiooTaaTunka Bospacret 10 7’7 = 600 K?

271. Haiiti Maccy mBOAbI, BOIIEANICH B CTEKISIHHYIO TPYOKy ¢ nuamerpom kaHana d = 0,8 MM, omy-
IICHHYIO B BOAY Ha Majlyto ri1yOuny. CuuTtarh cMaulBaHHUE M1OJHBIM

KonrpomnsHas padora Nel.
Bapuanr 2.

102. MatepuanbHas Todka JBUKETCS IPAMOJUHEHHO ¢ yckopeHneM o = 5 m/c’. Onpenenuth, Ha
CKOJIBKO ITyTh, IPOIICHHBIN TOYKOH B 1 — 10 CEKyHAY, OyJ1eT O0Jbllie MyTH, IPOUIEHHOTO B IPEIbITY-
uiyro cekynay. IIpunsare vg = 0.

112. C Tenexxku, CBOOOIHO JIBIKYIIUICS 110 TOPU3OHTAIBHOMY IyTH CO CKOPOCTHIO 07= 3 M/C, B CTO-
POHY, IPOTUBOIIOJIOXKHYIO JIBH)KEHUIO TEJIEKKH, IIPHITAET YEJIOBEK, I10CIIE YEr0 CKOPOCTh TEIEKKHU U3-
MEHUJIACh U CTaja paBHOU u; = 4 M/c. OnpeaenuTbh ropu30HTATBHYIO COCTABIISIONIYIO CKOPOCTH U2y Ue-
JIOBEKA IPH NMPBDKKE OTHOCUTENIBHO TeNEKKH. Macca tenexxku m; = 210 kr, Macca uenoseka mz= 70 kr.
122. Tlo HeOonbLIOMY KYyCKY MATKOTO Keje3a, JexalleMy Ha HakoBalibHe Maccoil m; = 300 kr, yaapser
MoJI0T Maccoit m2 = 8 kr. Onpenenuts KIIJI # ynapa, ecnu ynap Heynpyruii. [lonesHoi cuurtars dHep-
THUI0, 3aTPaYeHHYIO Ha JAepopMalio KycKa jKese3a.

132. U3 maxtel riyobunoit # = 600 M mogHUMAIOT KIeTh Maccoit m; = 3,0 T Ha KaHaTe, KK METP
KoToporo nmeet maccy m= 1,5 kr. Kakas pabota 4 coBepiaercs Ipy NOJHATUH KJIETH Ha MOBEPXHOCTh
3emin? KakoB k03¢ puiimeHT nonezHoro AeMcCTBUS 1 HOJbEMHOIO yCTpOHCTBa?

142. Ilo kacarenbHON K IIKMBY MaxoBHMKa B BUJAE AuUcKa auamerpoM D = 75 cm u maccoit m= 40 xr
npuiokeHa cuwia = 1 kH. OnpenenuTs yriioBoe yCKOpPEHHUE € M YaCTOTY BPALCHMsI 7 MAXOBUKA Yepe3
BpeMs = 10 ¢ mocie Havana IeUCTBUS CUIIBL, €CIIM paguycC 7IIKKUBA paBeH 12 cM. CHIIoN TpeHus NpeHe-
Opeub.

152. Ha ckambe JKyKOBCKOTO CTOUT YEIOBEK U JEPIKUT B pyKaX CTEPKEHb BEPTUKAIBHO 110 OCH CKAMBH.
CkaMbs ¢ 4eJIOBEKOM BPAIIAETCs C YIIIOBOM CKOPOCThIO @ =4 pajn/c. C Kakol yriioBOW CKOPOCTBIO @
OyJIeT BpalaThCsi CKaMbsl C YEJIOBEKOM, €CIIM IOBEPHYTh CTEPKEHb TaK, YTOOBI OH 3aHSJ TOPU30HTANb-

Hoe noJsiockeHne? CyMMapHbIii MOMEHT MHEPLIMU YEJIOBEKA U CKAMbU J=5xkr - ™ . Jlnuna
crepxkHs £ = 1,8 M, macca m = 6 xr. CuuTaTh, 4TO LIEHTP MACC CTEPIKHS C YEIIOBEKOM HAXOJIUTCS HA OCU
1aT(HOPMBI.

162. Kakas pabota 4 Oyner coBeplieHa CUJIaMU I'PaBUTALMOHHOIO TOJIS NP MaIeHUU Ha 3eMJTIo Teja
maccoit m= 2 kr: 1) ¢ BeicoTsl # = 1000 xM; 2) u3 6eckoHeUHOCTH?

172. Touka yyacTByeT OJJHOBPEMEHHO B JIByX B3aMMHO NEPIEHINKYISAPHBIX KOJIECOAHUSIX, YPaBHEHUS
KOTOPBIX X = A sinwit u y = Axcoswot, e A; = 8 cm, A> =4 cm, ;= w2 = 2c”!. Hanucats ypaBHenue
TPACKTOPHUH U NTOCTPOUTH ee. [Ioka3aTh HanpaBIcCHUE IBUKEHUS TOUYKH.

Kontponbnas padota No2.
13



Bapuanr 2.

202. CKOJIBKO aTOMOB COJICPKUTCS B pTyTH: 1) KonmmuecTBoM BemiecTBa v= 0,2 MoJb; 2) maccoit m = 1
r?

212. B 6amnone Haxoautcs ras npu temneparype 77 =400 K. Jlo kakoii TemmepaTypsl 72 HaJlo HarpeTh
ra3, 9ToObI €ro JaBJICHHE YBEIHUMIOCh B 1,5 paza?

222. Onpeie’nTh CyMMapHYIO0 KHHETHYECKYIO SHEPTHUIO £y MOCTYNaTEeIbHOTO IBUKEHUS BCEX MOJIEKYJI
ra3a, HaxoJsIIErocs B COCy/1€ BMECTUMOCTBIO V' = 3 11 mox aasieHueM p = 540 kl]a.

232. HaiiTu yJiebHBIE CpHU Cy, a Takke MOJsIpHbIE Cp U CyTEIII0EMKOCTH YIJIEKUCIIOTO rasa.

242. OnpenenuTh CPEAHIO0 JITMHY CBOOOTHOTO MTpodera (£) MOJIEKYJIBI a30Ta B COCYE BMECTUMOCTBIO
V=5 n Maccarazam=0,5T.

252. [Ipu “30TEepMUYECKOM paciiupeHun azora npu temmneparype 7' = 280 K o0bem ero yBenuquics B
nBa pa3a. OnpenenuTs: 1) COBEpIICHHYIO TP PACIIMPEHHH raza padboty A; 2) uamenenune AU BHyTpeH-
Hell 3Hepruy; 3) KOJIMYeCcTBO TEIJIOTHI (), mojiyueHHoe razomM. Macca azora m = (0,2 k.

262. N neanbHblit Ta3 coBepiraet uuki Kapuo. Temneparypa 7;TenaooTaaTyrKka B 4eThipe paza (n = 4)
0oJbIIe TEeMIEPATyphl TeIIoNnpueMHUKa. Kakyio 105110 @ KolIM4yecTBa TEIJIOThI, IOTYYEHHOIO 33 OJIUH
IUKJI OT TEIIOOTAATYMKA, Ta3 OTAACT TEIUIONPUEMHUKY ?

272. Kakyro paboTy A Haj0 COBEPLIUTH MPHU BbIIYBAHUU MBUIBHOTO ITy3bIpS,, YTOOBI YBEIUUYUTH €rO
o6beM ot V; =8 cM® o Vo= 16 cm>? Cunrarhb MPOIECC U30TEPMUUYECKHUM.

KonTponbnas padorta No 1.
Bapuanr 3.

103. /IBe aBTOMAIIMHBI ABUXKYTCS 110 10pPOraMm, YroJyl Mexy KoTopbiMH, a = 60°. CKOpoCTh aBTOMAILIUH
v7= 54 kM/4 1 v2= 72km/4. C KaKOi CKOPOCTBIOV YIAIAIOTCIMAIIMHBI OJHA OT APYToii?

113. Opynue, *eCTKO 3aKperyIeHHOE Ha >KEJIE3HOJOPOKHOW riatdopMe, TPOU3BOIUT BBICTPET
BJI0JIb ITOJIOTHA JKEJIE3HOM N0poru noj yrioM a = 30° k 1uHuM ropuzoHTa. OnpeneanuTb CKOpocTh
u>0TKata nmiaatGopMbl, €CIIU CHApPS BbUIETAET CO CKOpocThio  u; = 480 M/c. Macca maTdopmsl ¢
OpyZaueM U cHapsaamu m2 = 18T, macca cHapsina m; = 60 Kr.

123. lap maccoit m;= 1 Kr ABUKETCS CO CKOPOCTHIO ;= 4 M/C U CTAJIKUBAETCS C IIaApOM MacCou
m>=2KT, TBU)KYIIUMCS] HABCTPEUY €My CO CKOPOCTbIO 02 = 3 M/c. KakoBBI CKOPOCTHU1 U U2 II1apOB MOCIIE
ynapa? Y nap cuutarh aDCOIIOTHO YIPYTUM, IPSIMbIM, [IEHTPaIbHBIM.

133. IIpy>xuna xectkocTbio k= 500 H/m cxxata cunoii /= 100 H. Onpenenuts paboTy ABHELIHEN CUJIBI,
JOTIOTHUTEIIBHO CXKUMAIOIIeH Mpy)uHy emie Ha Al = 2 cM.

143. Ha 0601 MaxoBuka auamerpoM D= 60cM HaMOTaH LIHYP, K KOHILY KOTOPOTO MPUBSI3aH I'Py3 Maccoi
m=2kr. OnpenenuTb MOMEHT UHEPLIMU JMaX0BUKa, OH, BPalllasiCh PABHOYCKOPEHHO MO/ AeHCTBUEM
CHUJIIBI TSDKECTH Tpy3a, 3a BpeMs ¢ = 3¢ MpHoOpel yriioByr0 CKOpocTh w = 9 pajy/c.

153. [Tnardopma B Buae nucka nuamerpomD= 3 M u maccoit m;= 180 Kr MOXKET Bpamarbcsi BOKPYT
BepTUKaIbHON ocH. C Kakoi yrioBoil CKOpPOCThIO @ OyAeT Bpamarbes 3Ta miardopma, eciu 1o ee
Kparo MouJeT yenoBek Maccoim,= 70 Kr co ckopocTbiov= 1,8 M/C OTHOCUTENBHO MIaTHOPMBbI?

163. 13 6ecKkOHEUYHOCTH Ha MOBEPXHOCTh 3eMIIHM TajjaeT MeTeopuT Maccoir m = 30 kr. Onpene-
JTuTh paboTy A, KoTopas Hpu 3ToM OyJeT coBeplIeHa CHIaMH I'PaBUTALMOHHOTO TOJIs 3eMiIH. Y CKo-
peHue CBOOOHOTO MaJIeHUsI g y MOBEPXHOCTH 3eMJIM U €€ paluyc RCUNTATh U3BECTHBIMH.

Konrponsnas padora Ne 2.
Bapuanr 3.

203. Boaa npu temmneparype ¢ =4  C 3anumaer 06beM V' = 1 cm®. OnpeaenuTs KOIMUECTBO BEIECTBA V
1 yrcyio N MoJIeKyJ BOABI.

213. bamuton BMectumocTthio V' =20 1 3anonuen azotom npu temneparypel =400 K. Koraa yacts raza
U3pacxoJoBaiy, JaBieHWe B OamtoHe mnoHm3winock Ha Ap = 200 xlla. Omnpenenuts Maccy
MU3pacXo0BaHHOTO rasa. [Ipomecc cuntaTh H30TEPMUUECKHM.

14



223. KonnuecTtBo BemiecTBa renust v = 1,5 moinb, Temneparypa 7 = 120 K. Onpegenuts cyMMapHYIO
KMHETUYECKYIO 3HEPTHUIO Ey MOCTYNAaTENbHOIO JBMKEHUS BCEX MOJIEKYJI ATOIO rasa.

233. OnpenenuTh MoKa3aTelb afuadaThl Y UAEATBLHOTO ra3a, KoTopbiid npu Temmneparype 7 =350 K u
nasienuu p = 0,4 MIla 3anumaer o6beM V= 300 1 u umeer Temmoemkocts C,= 857 JIx/K.

243. Bopopoa naxoautcs o Aasiaenuem p = 20 mklla u umeet temneparypy 7 = 300 K. Onpeaenutsb
CPEIHIOK UTHHY CBOOOIHOTO TIpobera (/) MOJIEKYJIbl TAKOTO ra3a.

253. [Ipu aguabaTHOM CXKaTUH JABJICHHE BO3ayXa ObuIo yBeaudeHo ot p; = 50 klla no p> = 0,5 MI]a.
3arem npu HEM3MEHHOM 00beMe TeMIlepaTypa Bo3ayxa Oblia MOHMKEHa 10 IepBoHavabHOoi. Onperne-
JUTH JIaBJICHUE p3 ra3a B KOHIIE Mpoliecca.

263. Onpenenuth paboTy A2 H30TEPMHUIECKOTO CXKATHS Ta3a, coBepmaromiero uka Kapao KI1J[ koto-
poro #= 0,4, ecu paboTa U30TEPMUYECKOTO paciupeHus paBHa 4; = 8 JIx.

273. Kaxkas sHeprusi E BbIISTUTCS IPH CIMSHUM JBYX Kareiab pTyTH quamerpom d; = 0,8 Mmu d>=1,2
MM B OJIHY KaIuio?

Kontponbnas padora Nel.
Bapuant 2

104. MatepuanbHasi TOYKa ABMKETCS MPSMOJIMHEHHO ¢ HAYAIIbHOM CKOPOCTBIO 09 = 10 M/C U MOCTOSIH-
HBIM YCKOPEHHEM a = -5 M/c?. OnpeaenuTh, BO CKOIBKO pa3 IyTh As, IPOiIeHHBIA MaTepUuaibHOM TOU-
KOi1, OyZIeT IpeBhIaTh MOTYJIb €€ epeMeIieHus Ar CnycTs ¢ = 4 ¢ mocie HaJana OTcYeTa BpeMEHH.
114. Yenosek mMaccoit m; = 70 Kr, OETyIIHiA CO CKOPOCTBIO 07 = 9 KM/U, JOTOHSET TEICKKY MACCOU 1>
= 190 Kr, ABIKYIIYIOCS CO CKOPOCTBIOV? =3,6 KM/4, U BCKakuBaeT Ha Hee. C Kakoil CKOPOCTHIO
CTaHEeT JABUTAThCA TellexkKa ¢ yenoBekoM? C Kakoil CKOPOCThIO OYET IBUTATHCS TENIEKKA C YEIIOBEKOM,
€CJIM YeJIOBEK JI0 MPbhKKaA OeXall HABCTpeUy TeexKe?

124. [lap maccoii m;= 3 Kr ABHKETCSI CO CKOPOCTBhIOD;=2M/C ¥ CTAJIKUBACTCS C MOKOSIIMUMCS IIapOM
Maccoit m 2= 5 xr. Kakas pabora Oyner coBepiieHa npu aedopmaruu mapoB? Yaap cuutarh adbco-
JIOTHO HEYNPYTUM, MPSMBIM, LIEHTPATbHBIM.

134. /Ise npy>xunbl xkecTtkocTbiok; = 0,5 kH/M u k=1 kH/m ckperuiens! napaensHo. OnpeneauTs mo-
TEHIMAIbHYI0 SHEPTHIo // TaHHOH cucTeMbl TpH abcomoTHOM Aeopmarun AL =4 cMm.

144. Huts c npuBsSi3aHHBIMU K €€ KOHILIaM rpy3amu MaccaMu m ; = 50 T u m2 = 60 T nepekuHyTa yepes
650k quamerpom D=4 cM. OrnpeiennuTh MOMEHT MHepUUU/ OJ10Ka, €CIIM MO/ JEHCTBUEM CHUITBI TSDKECTH
IPy30B OH MOIYYMJI yII0BOE ycKopeHue &= 1,5 pan/c’. TpeHueM ¥ NpocKalb3bIBAHUEM HUTHU MO OJIOKY
npeHeopeyb.

154. [Tnardopma, numeromas popmy IuCKa, MOKET BpalllaThCs OKOJIO BepTHUKaiIbHOU ocu. Ha kparo ruiat-
¢dopmbl crout yenoBek. Ha kakoit yroa ¢ moBepHercs uaTdopma, €ciiv 4eJIOBeK MOMIeT BAOJIb Kpas
miatopmbl 1, 000Is ee, BEpHETCSI B UCXOAHYIO (Ha miaTdopme) Touky? Macca matdopmser m; = 280
KT, Macca dyenoBeka mz = 80 K.

164. C moBepxHOCTH 3eMJIM BEPTUKAIBHO BBEPX IMyIIEHA paKeTa CO CKOPOCThIO v= 5 km/c. Ha kakyto
BBICOTY OHa MOJAHUMETCS?

174. Onpenenuth 4acTOTy v MPOCTHIX TapMOHUYECKHX KosiebaHui qucka paaunycoMm R = 20 cM OKoJ0
TOPU30HTAJILHON OCH, POXOSAIIEH Yepe3 cepeinHy pajuyca AUCKa MEePIeHIUKYISIPHO ero MIOCKOCTH.
KonTponbnas padora Ne 2.

Bapuanr 4.

204. Haiitu MmonspHyto Maccy M n Maccy niy OJHOW MOJIEKYJIbI TOBAPEHHOM COJIN.

214. B Gayutone BMECTUMOCTBIO V' = 151 HaxoauTcst aproH noa nasienueM pi = 600 kIla u mpu Temrie-
parype 71 = 300 K. Korna u3 6asioHa ObU10 B3ITO HEKOTOPOE KOJIMUYECTBO Iasa, JaBjlIeHue B OaJjioHe
noHu3miock 10 p2 =400 klla, a remneparypa ycranoBunack 12 = 260 K. Onpenenuts Maccy maprosa,
B3STOT0 U3 OaJlIoOHa.

224, MonsipHasi BHYTpeHHs 23Heprusi Un HEKOTOPOTO IBYXaTOMHOTO ra3a paBHa 6,02 kJIx/mMomnb. Onpe-
JEJIATh CPEAHIOI0 KUHETUUYECKYIO SHEPTUIO <&gp. > BPAILATEIBHOIO IBUKEHUS OJHON MOJIEKYJIBI 3TOTO
ra3a. ['a3 cuurarp ujeanbHbIM.
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234. B cocye BMECTUMOCTBIO V= 6 J1 HAXOAUTCS IPU HOPMAJIbHBIX YCIIOBHSX IBYXaTOMHBIN ra3. Omnpe-
JeUTH TeII0eMKOCTh ) 3TOT0 ra3a npH MOCTOSTHHOM 00beMe.

244. Tlpu HOpMaJIBHBIX YCIOBHUSX JJIMHA CBOOOHOTO Mpodera < £ > MOJIEKYJIbl BOJOPOa paBHA
0,160 mxM. Onipenenuts AuaMeTp d MOJIEKYJIBI BOJIOPOAA.

254. Kucnopoxa maccoit m = 200 r 3anumaet oobeM V1 = 100 1 1 HaxoauTtces nmoj qasiaeHueM p; = 200
k[la. [Ipu HarpeBaHuu ra3 pacIMPHIICS MPH MOCTOSIHHOM JaBiieHUH 10 oo0bema V2 =300 11, a 3aTem ero
naBiieHue Bo3pocio a0 p3 = 500 kIla npu HemsmMeHHOM oObeMe. HaliTn n3MeHeHne BHYTPEHHEH YSHEPTUn
AU raza, COBEpIISHHYIO Ta30M padoTy A u Ternoty O, nepefaannyto razy. [loctpouts rpaduk mporecca.
264. 'a3, coBepmaroniuii uky KapHo, otnan temwionpueMHuky temiory Q= 14 x/lx. Onpeaenutsb
temneparypy 77 TEIUIOOTAATUMKA, €CIIM IpU Temueparype TemonpueMuuka 72 = 280 K pabota nukna
A=06x/lx.

274. Onpenenuth aBlIeHUE p BHYTPU BO3AYIIHOTO ITy3bIpbKa AHAMETPOM d = 4 MM, HaXOJSIIETOCs B
BOJIC y caMoii ee moBepXxHOCTU. CUnTaTh aTMOC(HEPHOE J1aBICHIUE HOPMAJIbHBIM.

Kontponbnas padora Nel.
Bapuanr 5.

105. BenocuneaucT exan U3 OAHOTO MyHKTa B Apyrou. [lepByro TpeTh MyTH OH IPoOeXall CoO CKOPO-
cThi0 v; = 18 kM/4. Jlanmee MOJOBUHY OCTABILErOCs BPEMEHH OH €Xall CO CKOPOCThIO 2 = 22 KM/Y,
MOCJIE YETO JI0 KOHEYHOT'O ITYHKTa OH IIIEJT MIEIIKOM CO CKOPOCTBIO 03 = 5 KM/4. ONIpeIeIuTh CPETHIOI0
CKOPOCTb (0)BEJIOCUTIEHCTA.

115. Konskobexer, cTos Ha KOHbKax Ha JIbTy, OpocaeTKaMeHb Maccoi m;= 2,5 Kr nox yriom a = 30°
K TOPU30HTYCO ckopocThio v = 10 M/c. KakoBa OyeT HauaibHas CKOPOCTh VoJIBHKEHUSI KOHBKOOEKIIa,
ecsn Macca ero mz= 60 kr? IlepemenieHreM KOHbKOOEXKI11a BO BpeMst Opocka peHeOpeyb.

125. Onpenenuts KIIJ[ #ueynpyroro ynapa 6oiika maccoit m;= 0,5 T, majaroniero Ha cBar0 Maccoi m;
=120 kr. [Tone3HO# cunTaTh PHEPTUIO, 3aTPAUYCHHYIO HAa BOMBaHWE CBau.

135. Kakyto Hy>KHO coBepIIUTb paboTy 4, 4ToOBI NpPYyKUHY *kKecTKocThio k= 800 H/M, cxxaryro Ha x = 6
CM, JIOMIOJIHUTENILHO CXKaTh HA A x = 8 cm?

145. CrepxeHb BpamaeTcs BOKPYT OCH, IPOXOSINEH Yepe3 ero CepeIuHy, COrliaCHO YPaBHEHUIO ¢ =
At+BF, tne A =2 pan/c,B = 0,2 pan/c’. OnpeaenuTs Bpaaonuii MOMeHT M, neiicTByIomuii Ha cTep-
JKE€Hb Yepe3 BpeMsi £ = 2 ¢ IocJie Hayajla BpalleHus, €ClIM MOMEHT uHepuuu crepxHs J = 0,048 kr-
M2,

155. Ha ckambe JKyKOBCKOTO CTOUT YENIOBEK U JAEPKHUT B PYKE 32 OCh BEJIOCUIIEIHOE KOJeco, Bpalla-
foleecs BOKPYT CBOE€M OCHM C VYIJIOBOM CKOopocThlo @; = 25 pan/c. Och Kojeca
pacrmosoXeHa BepTUKAIBHO U COBMAIAET € 0Chbio ckambH JKykoBckoro. C Kakoi CKOPOCTHIO M2 CTa-
HET BpallaThCs CKaMbsl, €CIIU MOBEPHYTh KOJIECO BOKPYT TOPU3OHTAIBHOM ocH Ha yroi o = 90°? Mo-
MEHT MHEPIMH YelloBeKa U cKaMbH J paBeH 2,5 KT - M2, MOMEHT MHepLuu koneca Jo = 0,5 kr - M°.
165. Io kpyroBoii opOuTe BOKPYT 3eMiu oOparaercs CyTHUK ¢ iepuoaoM 7' = 90 mun. OnpenennTsb
BBICOTY CITyTHHUKA. Y CKOpeHUe CBOOOIHOTO MaJACHUS gy TOBEPXHOCTH 3eMIIH U €€ pauyc R cuuTaTh
W3BECTHBIMHU.

175. Omnpenenuts neprof 1 MPOCTHIX TAPMOHUYECKUX KojebaHuit aucka paauycoMm R = 40 cM okoIo
TOPU3OHTAIILHON OCH, MIPOXOASIIeH dyepe3 00pa3yrIyo AUcCKa.

KonTponbhas padora Ne 2.
Bapuanr 5.

205. Onpenenuts Maccy 1, 01HOU MOJIEKYJIbI YTIIEKHACIIOTO rasa.

215. JIBa cocyna omMHAKOBOTO 00BeMa cofiepkat Kuciopoa. B oqnom cocyne nasnenue p; =2 Mlla u
temneparypa 77 = 800 K, B npyrom p> =2,5 MIla, 7> =200 K. Cocyisl coenuHMIN TPYOKOH U OXJIaANUIH
HaxoAsuencs B HUX kucinopos a0 temmeparypsl 7' = 200 K. OnpenenuTs yCTaHOBUBILIEECS B COCYax
JaBJICHUE P.

225. Onpenenutb CPEAHIOI KUHETUYECKYIO SHEPTHIO (&) OJTHOM MOJIEKYJbl BoJsiHOTO Tlapa 7' = 500 K.
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235. OnpeaenuTh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO Maccy M, 1 MOJISIpHYI0 Maccy M rasa, eCiii pa3HOCTh
€ro YJeNbHBIX TeIUIOEMKOCTEH ¢ - ¢y = 2,08 xx/(kr-K).

245. KakoBa cpenHss apupMeTHuecKkas CKOPOCTh () MOJIEKYJ KMCIOPO/ia IPU HOPMAIbHBIX YCIIOBUSIX.
Ecnu n3BectHO, 4TO cpenusis JymHa cBOO0AHOTO podera «£) MOJEKYIIbl KUCIOPOAa IPU 3THX YCIOBHIX
paBHa 100 um?

255. O0Bem BoziopoAa Npu U30TepMUUecKoM paciuupenuu npu temneparype 7' = 300 K yBenuuuics B
n =3 paza. Onpeaenurb padoTy A, COBEpIICHHYIO Ta30M, U TeIUIOTy (J, MOIy4YeHHYIO ITpH 3ToM. Macca
mBojopozaa pasHa 200 r.

265. T'a3, sBissick paboynM BeIECTBOM B IukIie KapHo, MOJydns OT TEIIOOTAATYMKA TEIIoTy Q) =
4,38 x/Ix u coepmnn padory A = 2,4 k/x. Onpeaenuts TemMnepaTypy TeII00TAATIYHKA, €CIH TeMIIe-
patypa TemonpueMuuka 7,=273 K.

275. [IpocTpaHCTBO MEX1y IBYMS CTEKJISIHHBIMU MapajIeIbHbIMU IUIACTUHKAMH C IUIOIIA/IbI0 IOBEPX-
HocTH S = 100 cM? KaXk/1as, pacroNOKEHHBIMHI Ha paccTossHUU £ = 20 MKM JpYT OT JpyTa, 3alloHEHO
Bojoi. OnpenenuTs cuiy F, IpmKUMaroNIy0 IIACTHHKY IPYT K Apyry. CUUTaTh MEHUCK BOTHYTBHIM C
JTUAMETPOM d, paBHBIM PACCTOSIHUIO MEXKIY TUIACTUHKAMH.

Kountponbnas pabora Nel.
Bapuanr 6.

106. Teno 6pomreno mox yriioM a = 30° kK TOPH30HTY cO ckopocThio vg= 30 M/c. KakoBbl OyayT HOp-
MaJIbHOE @, M TAaHTE€HIMAJIbHOE d:yCKOPEHUs TeJsa uepe3 Bpemsis = 1 ¢ mocie Hayaja ABMKEHUs?

116. Ha mony cTouT Tenexka B BUAE UIMHHOW JTOCKH, CHAOXKEHHOH JISTKUMH Kojiecamu. Ha omHOM
KOHIIE JOCKH CTOHUT 4esioBeK. Macca ero m; = 60 kr, macca nocku m2>= 20 kr. C Kakoil CKOpOCTbIO
(oTHOCHUTENBHO MoJ1a) OyAET ABUTraThCS TEIEXkKKa, €CIIM YEJIOBEK MONJET BA0JIb HEE CO CKOPOCTHIO
(oTHOCHTENBHO TOCKK) » = 1 M/c? Maccoi KoJiec U TpEHUEM ITpeHeOpeyb.

126. Ilap maccoit m;= 4 KT IBIKETCSI CO CKOPOCTHIO 0= 5 M/C M CTAJIKUBAETCS C IIIAPOM MACCOM mr=
6 KT, KOTOPBI JABHMJKETCS €My HaBCTpEdy CO CKOPOCTBhIO v2= 2 M/c. OnpenenuTb CKOPOCTH U U U2
HIapoB MocJe yaapa. ¥Yaap c4uTaTh aOCOMIOTHO YIPYTUM, MPSIMBIM, HEHT paJIbHbIM.

136. Eciu Ha BepxHMI KOHEL] BEPTUKAIBHO PACIIOI0KEHHON CIIMPAIbHON MPYKUHBI ITOJIOKUTH TPY3, TO
npyxuHa coxmercs Ha A¢ = 3 mM. Ha cKOJbKO COXMET MpYy>KUHY TOT K€ Ipy3, YHaBIIMA Ha KOHEI]
HPY>KHUHBI C BBICOTBI A= § cM?

146. T1o ropu3oHTaIbHON MJIOCKOCTH KaTUTCS IUCK CO CKOPOCTHIO 0= § M/c. Onpeaenuts Ko3pUiueHT
COIIPOTUBIIEHHUS, €CJIM AUCK, Oyy4H MPEOCTaBICHHBIM caMoMy ce0e, OCTaHOBMJICS, PO MyTh
s=18 m.

156. OnHopoaHbIi cTepkeHb JuinHON £ = 1,0 M MOXeT cBOOOIHO BpaIaThCsi BOKPYT TOPU30HTAIBHOM
OCH, IPOXOJAIIEH Yepe3 OANH U3 €ro KOHILIOB. B 1pyroil koHen abCONIOTHO HEYNPYyro yAapser myJss
Maccoi m =7 T, JeTsas NepueHauKyJIIpHO CTEP>KHIO U €ro och. Onpenenuts maccy M CTepKHsL, €CIIN
B Pe3yJbTaTe MOINAJaHus ITyJIM OH OTKJIOHUTCA Ha yroil o = 60°. IIpuHaTe ckopocTh iy v = 360
m/c.

166. Ha kakom pacCTOSIHUM OT IIEHTpa 3EMJIM HAXOJUTCI TOYKA, B KOTOPOU HAMPSAKEHHOCTh CyMMap-
HOTO TpaBHUTAlMOHHOTrO mosst 3emnu U Jlynsl paBHa Hymo? IlpuHATh, 4TO Macca 3emnu B 81 pas
Oomb11e Maccsl JIyHBI 1 4TO paccTOsTHUE OT LieHTpa 3emiiu 110 ueHTpa Jlynsl paBHo 60 paguycam 3emiu.
176. Onpenenuts nepuos 7 koyiebaHnit MaTEMAaTHYECKOTO MAasTHUKA, €CJIU €T0 MOJTyJIb MAaKCUMAJIbHOTO
nepemenienus 4,= 18 cM u MakcuManbHasi CKOPOCTb Umax= 16 cM/c.

KonTponbhas padora Ne 2.
Bapuanr 6.

206. OnpenenuTh KOHLIEHTPALUION MOJIEKYJ HAXOASAIIErocsl B COCYy/1€ BMECTUMOCTBIO V = 271. Konnue-
CTBO BENIECTBA V KUCIO0pOia paBHO 0,2 MOJIb.

216. BruncnuTh IIIOTHOCTB p a30Ta, HAXOAAIIErocs o fasiaeHueM p = 2Mlla u umeroniero remmnepa-
typy T =400 K.
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226. OnpenenuTh CPEAHION KBAAPATUYHYIO CKOPOCTh (Uxe» MOJIEKYJIBI I'a3a, 3aKJIIOYEHHOTO B COCYH
BMECTUMOCTbIO V' =2 1 nox nasienueM p = 200 klla. Maccarazam = 0,3 r.

236. OnpenenuTh MOJIIPHBIE TETUIOEMKOCTH Ta3a, €CJIM €ro YAeNbHBIC TEIIoeMKOCTH ¢y = 10,4 xJ[x/
(xr'K) u c,= 14,6 xJx/(xr-K).

246. Kucnopon Haxoautcs noj nasieHueM p = 133 ulla npu temneparype 7' = 200 K. Brrunciuth
CpEJIHEE YUCIIO (Z) CTOJIKHOBEHUH MOJIEKYJIbl KHCIOPO/a MPU ATUX YCIOBUSIX 3a Bpems 7= 1 c.

256. Azot maccoit m= 0,1 kr O6bu1 n306apHO HarpeT ot Temmneparypsl 17 =200 K go temmnepatypbr 7> =
400 K. Ompenenuth paboTy A, COBEPIICHHYIO Ta30M, MOIYyYEHHYIO UM TemioTy O u usmenenune AU
BHYTpPEHHEH 3HEPIUu a30Ta.

266. 'a3, coepmaromuii ukia Kapuo, ornan remwmonpueMHuKy 67% TEIIoThl, MOTYyYeHHON OT TeIIo-
otnatunka. Onpenenuts Temeparypy 7> TEIUIONpUEMHHUKA, €ClIU TeMIlepaTypa TeIooTaaTdyuka 7 =
430 K.

276. ['nuiiepuH MOAHSIICS B KalWJUIpHON TpyOKe auameTpoM KaHaia d = 1 MM Ha BbicOTy /1 = 20 MM.
Ornpenenuth MOBEPXHOCTHOE HATSDKEHUE o TiniiepruHa. CUuTaTh CMauYUBAHUE TTOTHBIM.

KonrtpomnsHas padora Nel.
Bapuant 7.

107. MarepuainbHas TOUKA IBUKETCS 110 OKPY>KHOCTH € IOCTOSIHHOM YTIJI0BOM CKOPOCTBIO ® = /6 paj/c.
Bo ckomnbko pa3 myTh As, IpONIeHHBIN TOUYKO 3a BpeMs (=4 ¢, OyaeT O0JbIe MOAYJIs €€ epeMeieHus
A2? 1lpuHsATh, 4TO B MOMEHT Haydajla OTCYeTa BPEMEHH paJuyc-BEKTOpP 7, 3aJaOLIUil MOJ0XKEHUE
TOYKH Ha OKPYKHOCTH, OTHOCUTEIFHO UCXOTHOTO TIOJIOKEHHS OBLT OBEPHYT HA YToJl @9 = T/3pa.
117. Cuapsn, neteBuuii co ckopoctbio v = 400 M/c, B BepXHeil Touke TpaeKTOPUHU pa3zopBajics Ha
JBa OCKOJIKa. MeHbIIMI 0CKOJIOK, Macca KoToporo cocrasisieT 40% ot Macchl cHapsijia, HOJeTel B
HPOTHUBOIOJIOKHOM HalpaBJIEHUHN €O cKopocTbiou; = 150 m/c. OnpenenuTs CKOPOCTh 2 OOJBILIETO
OCKOJIKA.

127. 13 cTBONIa aBTOMAaTUYECKOTO MUCTOJIETA BbUIETENA MMyl Maccoit my= 10 r co ckopocteio v= 300
M/c. 3aTBop nucroisiera Mmaccorm:2 = 200 r mpHKUMaeTcsl K CTBOJIY HPYKMHOM, )KECTKOCTh KOTOPOH k =
25 xH/m. Ha kxakoe paccrostHue oToiier 3aTBop nocie BoicTpena? CuuraTh, UTO MUCTONET KECTKO 3a-
KpEIUIEH.

137. 13 npyXMHHOTO MUCTOJIETA C MPYXKHUHOH jkecTKocThio & = 150 H/M ObL1 pou3BeieH BBICTpEN My-
neit maccoit m = 8 r. OnpeaenuTb CKOPOCTh ¥ ITYJIM IIPU BBUIETE €€ U3 MUCTOJIETa, €CIIU MPYKUHA Oblia
cxara Ha Ax=4 cM.

147. Onpenenutb MOMEHT CHIIbl M, KOTOPBI HEOOXOAMMO MPUIIOKUTE K OJIOKY, BpalllatolIeMycs C ya-
crotoit n = 12 ¢!, 4T0OBI OH OcTaHOBUIICA B TeueHue BpeMenu At= 8 c. {uamerp Gmoka D = 30 cwm.
Maccy 6510ka m = 6 KT CYMTaTh PaBHOMEPHO PACIIPEICIICHHON 110 0001y .

157. Ha xparo minat@opMbl B BHJIE AUCKA, BPALIAIOIIEICs 10 MHEPIIMK BOKPYT BEPTUKAILHON OCH C ya-
cToToii n/= 8 Mun"!, cTouT Yenosek Maccoii m; = 70 kr. Korya uenoBex 1epeiien B HEHTP MIaTGOPMEL,
OHa CTalla BpaIaThes ¢ yacToToi 72 10 mun™!. Onpenenuts Maccy m2 nuathpopmbl. MOMEHT HHEpLH
YeJIoBEKa PacCUUTHIBATD, KAK JIJIsl MAaTEpUAIbHON TOUKHU.

167. CnyTHuK oOparaercsi BOKpYr 3eMJI 10 KpyroBoi opoute Ha BbicoTe A= 520 kM. OnpenenuTsb
nepuo oOpaleHus CIIyTHUKA. Y CKOpeHHE CBOOOIHOTO Ma/IeHUs g Yy MOBEPXHOCTU 3eMIIU U €€ pajnyc
R cunTaTh N3BECTHBIMH.

177. MarepuanbHasi TOUYKa COBEPIIIAET MPOCThIE TAPMOHNYECKHE KOIeOaHMsI TaK, YTO B HAYAJIbHBINA MO-
MEHT BpEMEHHU CMeIleHuex) = 4 cM, a ckopocTb vg= 10 cM/c. Onpenenuts aMIUIUTYy A U Ha4aJIbHYIO
bazy ¢ konebanuii, ecnu ux nepuon 7 =2 c.

Konrponsnas padora Ne 2.
Bapuanr 7.
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207. OnpenenuTh KOJIWYECTBO BEIIECTBA V BOJIOPO/Ia 3aMIOTHSIONIET0 COCy 00beMoM V= 3 11, ecii KOH-
IIEHTpaIMs MOJIEKyJ ra3a B cocyze n=2-10'8 m.

217. Onpenenutb OTHOCUTENBHYIO MOJIEKYJISIpPHYIO Maccy M, ra3za, ecnu ripu temneparype 7= 154 Ku
nasnenuu p = 2,8 Mlla on umeer mioTHocTh p= 6,1 Kr/M>.

227. Bopopon Haxonutes npu remneparype 7= 300 K. HailTu cpeHIOr0 KHHETUYECKYIO SHEPTHIO (Egp)
BpallaTeIbHOrO JBIXKEHUSI OJHOM MOJIEKYJIbI, @ TAKKE CYMMAapHYI0 KUHETHYECKYIO SHEPTUi0 Ey Bcex
MOJIEKYJI 3TOT0 ra3a; KOJIu4ecTBo Bogopoaa v= 0,5 MoJb.

237. Haiitu ynenbHble ¢y ¢p U Modsipable Cy v Cp TEIIOEMKOCTH a30Ta U TENHSL.

247. IIpu kaKoM JaBJICHUU p CPEIHsA JUIMHA CBOOOHOTO Mpodera «£» MOJIEKy a30Ta paBHa 1 M, eciu
Temnepatypa raza ¢t = 10° C?

257. Bo CKOJIBKO pa3 yBETUYUTCS 00bEM BOJOPO/Ia, COACPKAIIUN KOJMYECTBO BEIIeCTBA v=10,4
MOJIb IIPU U30TEPMUYECKOM PACUIMPEHUH, €CIIHU IIPU STOM Ia3 MOJIYYUT KOJINYECTBO TemioThl O= 800
Hx? Temneparypa Bonopoaa 7= 300 K.

267. Bo ckobKO pa3 yBeIMIUTCS KOO (DUIMEHT MOIe3HOro AeHCTBYS 7 IHKiIa KapHo pu MOBBIIICHAH
TemrepaTypsl Temooraaryuka ot 7= 380 K no 77 = 560 K? Temneparypa tennonpuemunka 7>= 280

K.
277. B Bony omylieHa Ha OYeHb MaJylo TIIyOMHY CTEKJIIHHAs TpyOka ¢ AuaMeTpoM KaHana d = 1 MM.
Onpenenutb Maccy m BOJbI, BOLIEAIIEH B TPYOKY.

Bapuanr 8.

108. MarepuanbHas TOUKa JBUKETCS B ILIOCKOCTHU X) COTNIACHO ypaBHeHUAM x = A; + Bt + Cit’u y =
A + Bot + Cof, tne By = 7 m/c, C; = -2 m/c?, B2 = -1 m/c, C; = 0,2 m/c?. Haiitu MOZYJI CKOPOCTH U
YCKOpPEHHUSI TOUKU B MOMEHT BpeMeHH ¢ =5 C.

118. /Ise ogqunakoBsie oaku MaccaMu m= 200 Kr kakaast (BMeCTe ¢ YeIOBEKOM U Ipy3aMH, HaXOSIIIN-
MHUCS B JIOJIKaX) JBUXKYTCS MapajulebHBIMU KypcaMH HaBCTPEUy APYT APYTY C OJAMHAKOBBIMU CKOPO-
ctsimu v = 1 M/c. Koraa nojiku nopaBHsUIMCh, TO ¢ MEPBON JIOJKU HA BTOPYIO M CO BTOPOIl Ha MEpBYIO
OJIHOBPEMEHHO nepedpachIBatoT rpy3bl Maccamum; = 200 kr. OnpeaennTh CKOPOCTH U} U U2JI0[0K IOCIIe
nepedpacbIBaHMsI IPY30B.

128. [llap maccoit m; = 5 KT IBMXKETCSI CO CKOPOCTHIO 07 = 1 M/C M CTaIKMBAETCS C MOKOSIIIIUMCSI IIAPOM
Mmaccoit m2 = 2 kr. OnpeaenuTb CKOPOCTH u; U u2 IIAPOB MOCIIe yAapa. Y 1ap CUuTaTh aOCONIOTHO yIpy-
TUM, NIPSAMBIM, HEHTPAJIbHBIM.

138. HanereB Ha npy>xuHHbII Oydep, BaroH Maccoit m = 16 1, nBurasmmuiics co ckopoctsio v = 0,6 M/c,
OCTaHOBWJICS, C’KaB NMPYyXUHY Ha A¢ = 8 cM. HaliTu 00111y10 )KeCcTKOCThA MpykuH Oydepa.

148. brok, umeronuii hopmy aucka Maccoit m = 0,4 Kr, BpaiiaeTcs Mo AeHCTBUEM CHIIbl HATSKEHUS
HUTH, K KOHIIJaM KOTOpOH nojBelieHsl rpy3bl Maccamu m; = 0,3 kr u m2 = 0,7 kr. OnpeaenuTs CUIIb
HaTspkeHust 17 u 1> HuTH o 00e CTOPOHBI OJI0Ka.

158. Ha xparo HenoasukHoU ckaMbH JKykoBckoro guamerpoMm D = 0,8 M U Maccoil m; = 6 KI' CTOUT
yesoBeK Maccol mz>= 60 kr. C Kakoil yIriIoBOM CKOPOCTBIO (0 HAYHET BPALIATHCS CKaMbs, €CIIN YEJIOBEK
MOMMaeT JEeTAMMI Ha Hero M9 maccod m = 0,5 xr? TpaekTopus Msya TOPU30HTAIbHA U IPOXOAUT Ha
paccrosauur = 0,4 M ot ocu ckambu. CKOpPOCTh Msi4a v = 5 m/c.

168. OnpenenuTh TMHEWHYIO ¥ YTIOBYK CKOPOCTH CITyTHHKA 3eMJIH, 0Opallaronierocs: mo KpyroBou
op6ure Ha BbicoTe /1 = 1000 kM. YcKopeHHe CBOOOHOTO MaJieHNs g y IOBEPXHOCTH 3eMITH U €€ Paiyc
RcunTath U3BECTHBIMHU.

178. CknanpiBaroTcs J1Ba KoeOaHUs OMHAKOBOTO HAIIPABICHUS M OAMHAKOBOTO NEpHOAA: X1 = A Sinw it
u X2 = Axsinws(t + 1), tne A1 = A2 =3 em, w; = w2 = nc’, = 10,5 c. Onpenenuts amMmIuTyRy A U
HayvalbHY0 a3y @ope3ylnpTupyromero konebdanus. Hanucats ero ypaBHenue. [locTpouTs BEKTOpHYIO
quarpammy Ui MoMeHTa BpemeHus = 0.

Kontponbnas padota Ne 2.
Bapuanr 8.
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208. B 6amioHe BMECTUMOCTBIO V= 3 11 coaepkutcs kuciaopoa maccoiim = 10 r. Onpeaenuts KOHIEH-
TpaLMIO #IMOJIEKYJI raza.

218. Haiitu nmotHocTh p a3zota nipu temneparype I’ =400 K u gaBnenun p = 2 Mlla.

228. I1pu kakoi TemrepaType CpeiHssl KHHETUYECKast SHEPTHs (&, MOCTYNATEIHLHOTO ABMKEHUS MOJIe-
KyJIbI Ta3a paBHa 4,14 - 102! [Ix?

238. BoluucinuTh yaenbHbIE TEIIOEMKOCTH T'a3a, 3Hasl, 4TO €ro MoJisipHas macc M =4 - 107 xr/Monb 1
otHouienue ternoemkocreit C/Cy, = 1,67.

248. B cocyne BMecTUMOCTBIO V' = 5 11 HaxoauTcst Bojgopoa Maccoi m= 0,5 r. OnpenenuTs CpeaHIon
JUTMHY cBOOOAHOTO npobdera (£» MOJIEKYJIbl BOAOPO/a B 3TOM COCY/IE.

258. Kakast paboTa A coBepmiaeTcsi Mpyu U30TEPMHUUYECKOM PACIIMPEHUH BOJIOPOIAa MAacCO m= 5 T, B3sI-
toro nipu temneparype 7 =290 K, eciiu o0beM ra3a yBenuuuBaeTcs B TpH pasa?

268. N neanpHas TeruioBas MamrHa padboraet no rukiny Kapro. Temneparypa terootaaryuka 77 = 500
K, Temneparypa termmonpuemauka 7> = 250 K. Onpenenuts Tepmudecku KI1J] # ukia, a Takxke padoty
A pabodero BemiecTBa Mpu H30TEPMHUUSCKOM PACHIHPEHUH, €CITH ITPH U30TEPMUUYECKOM CKATHH COBEP-
mieHa padora 4,= 70 Jx.

278. Ha ckoIbpKO 1aBJIeHHE p BO3yXa BHYTPH MBUIBHOTO ITy3BIPs O0JIBIIE HOPMAILHOTO aTMOC(EepHOTro
TABJICHUS po, €CITH TUAMETP MY3bIps d= 5 Mm?

Kountponbnas padora Nel.
BapuanT 9.

109. ITo kparo paBHOMEPHO BPAIMIAIOIICICS C YTIIOBOW CKOPOCTHIO @ = 1 paj/c miaaTgopMbl UIET YeI0-
BeK 1 00xoauT miaardopmy 3a Bpems ¢ = 9,9 c. KakoBo Haubomnblee yCKOpeHHe 0 JBUKESHUSI YeIOBeKa
otHocutenbHO 3emiu? [IpunaTe paguyc maardopmer R =2 M.

119. Ha ckoyIbKO IEpEeMECTHTCS OTHOCUTEILHO Oepera Jioaka qiuuHou € = 3,5 M u maccoit m; = 200 kT,
€CJIM CTOSIIMN Ha KopMe uenoBek maccol m2 = 80 Kr nepemecTurcs Ha Hoc J0Aku? CuuTaTh JIOJIKY
pacIoIoKEHHOM NMepHeHIUKYJIIIpHO Oepery.

129. U3 opyaus, HE UMEIOIIEro MPOTUBOOTKATHOTO YCTPONCTBA, MPOU3BOIUIIACH CTPEIh0A B TOPU30H-
TaJIbHOM HarnpasieHuu. Koraa opyaue 6bU10 HENOJBU)KHO 3aKPEIUIEHO, CHAPST BBUIETEN CO CKOPOCTHIO
v; = 600 m/c, a KoT1a OPYIUIO 1A BO3MOXKHOCTH CBOOOTHO OTKATHIBATHCS Ha3a/l, CHAPS/ BHUIETEI CO
ckopocThio 02 = 580 M/c. C Kakoi CKOPOCTHIO OTKATUIIOCH TIPH ATOM opyaue?

139. [enp qmmHOM £ = 2 M JISKHAT Ha CTOJIE, OJHUM KOHIIOM CBHcas co croja. Eciu nimuHa cBenmBaro-
nieiicst YacTH MpeBBIAET /3¢, TO LeMb COCKaIb3bIBaeT CO cToia. ONpeneauTh CKOPOCTh b IIENH B MO-
MEHT €€ OTphIBa OT CTOJA.

149. K kpato crona npukperuieH 010k. Uepe3 010k IepeKnHyTa HeBecoMasi U HepacTsDKUMasi HUTh, K
KOHIIaM KOTOPOM MPUKpPEIIeHbl rpy3bl. OJUH rpy3 ABUKETCS MO MOBEPXHOCTH CTOJA, a IPYro - BAOJb
BepTUKaIM BHU3. Omnpenenuts K03(QGUIMEHT fTpeHUs] MEXJy MOBEPXHOCTSMHU Ipy3a M CTOJa, €CIU
Macchl KasJI0ro TPy3a M Macca 6I10Ka OJIMHAKOBBI M TPY3bl IBUKYTCS € ycKopeHueM o= 5,6 m/c?. TIpo-
CKaJIb3bIBAHUEM HUTH IO OJIOKY U CUJION TpeHHsI, AeUCTBYIONIEH Ha OJI0K, IpeHeOpeyb.

159. IN'opuzonranpHas miardopma maccoit m; = 150 Kr Bpamiaercs BOKpYT BEpTUKAIBLHON OCH, TPOXO-
asmeit uepes neHTp miatdhopmel, ¢ yactotoit n= 8 mun!. Uenosek Maccoit m2 = 70 KT CTOUT IIPH 3TOM
Ha kpato miargopmsel. C Kakoil yrioBol CKOPOCTHIO @ HAYHET BpallaThes MmiaTdopMa, eciu YellOBeK
nepeiiier ot kpas miathopmsl k ee neHTpy? Cunutarh IaThopMy KpyTiabIM, OTHOPOIHBIM JHCKOM, a
YeJI0BEKa — MaTEPUATIbHON TOYKOM.

169. KakoBa macca 3emiu, eciy U3BECTHO, uTo JIyHa B TeueHue rojia copepiiaet 13 oOparieHuii BOKpyr
3emuu 1 paccTostHue OT 3eMiu 10 JIynsl paBHo 3,84 - 10° m?

179. Ha riagxom ropu30HTaIbHOM CTOJIE JIEXKUT wap maccoil M = 200 r, NIpUKpeIIEHHbIH K TOPU30H-
TaJIBHO PACIIONIOKEHHOM JIETKON TPy KUHE C )kecTKocThio k= 500 H/M. B map monagaer mysst maccoit m
=101, nersamas co ckopoctbio v= 300 Mm/c, u 3acTpeBaet B HeM. [IpeHeOperas mepeMelieHreM Iapa Bo
BpeMs yJiapa U COMPOTUBICHUEM BO3/1yXa, ONPEAETUTh aMIUIUTyty A u nepuoa I’ konebaHuit mapa.

Kontponbnas padota Ne 2.
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Bapuanr 9.

209. OnpeaenuTh OTHOCUTEIBHYIO MOJICKYJISIPHYIO Maccy M,: 1) BOJbI; 2) YIJIEKUCIIOTO Ta3a; 3) moBa-
PEHHOM COJIH.

219. B cocyne BMmectumocTtbio V=40 1 Haxonurtcs kucinopo npu remnepatype 7'= 300 K. Korga yacts
raza u3pacxoJloBaju, JaBieHue B OamioHe noHusmiocb Ha Ap = 100 xlla. Onpenenuts maccy
MU3pacXoJ0BaHHOTO Kucnopoza. [Ipolecc cuntaTte H30TEPMUYECKUM.

229. B a3oTe B3BeLICHBI MeIbUANIINE MBUIMHKU, KOTOPBIE IBHXKYTCS TaK, Kak eciii Obl OHU ObLTH OY€Hb
KPYTHBIMH MoJIeKyIaMH. Macca Ka10# nelnuakd pasHa 6 - 1071 r. T'a3 naxoaurtcs npu Temmneparype
T=400 K. Onpenenuth cpeAHUE KBaIpaTUUHbIE CKOPOCTH (Vke), & TAKKE CPEIHNE KUHETUUYECKHUE SHEP-
TUH (€,) TIOCTYNATEIbHOTO JBUKEHHS MOJIEKYJIbI a30Ta U MBUIMHKH.

239. Tpexatomublii ra3 noj AasnenueM p = 240 xIla u Temnepatype ¢ = 20° C 3anumaer o6bem V=10
1. OnpenenuTs TermnoeMKocTs Cp, 3TOr0 ra3a npu MOCTOSITHHOM JaBJICHUU.

249. Cpennsis qyimHa cBoOOIHOTO Ipodera «£» MOJIEKYJIbl BOJOPO/1a ITPU HEKOTOPHIX YCIOBUSAX paBHA 2
MM. HaiiTu m10THOCTE p BOJOPOJIA MPU ATHX YCIOBHSIX.

259. Kakas 10715 @; KOaM4ecTBa TEIIOTH (J, MOJBOJAUMOIO K MJCATIbHOMY JIBYXaTOMHOMY ra3y mnpu
n300apHOM TpoIlEcCce, pacXoayeTcs Ha yBenudenue AU BHYTpEeHHEH SHEpruy ra3a u Kakas 07 @2 —
Ha paboty A pacimupeHusi? PaccMoTpeTs Tpu cityyasi, €ciiv ra3: 1) olHOaTOMHBIN; 2) 1ByXaTOMHBIN; 3)
TPEXaTOMHBIH.

269. I'a3, cosepmaronuii uksn Kapuo, monmydaer temory Q= 84 k/[x. Onpenenuts padoty A4 rasa,
ecyu Temneparypa 77 TeIIo0TAaTYMKA B TPU pas3a BBILIE TeMIIepaTypbl 72 TEIIONPUEMHUKA.

279. Bo3nymHbIil y3bIpek JuaMeTpoM d= 2,2 MKM HaXOJUTCS B BOJIE Y caMoil ee moBepxHocTH. Ormpe-
JIEJIUTH TIIOTHOCTD p BO3/lyXa B My3bIPbKE, €CIIM BO3yX HaJl MOBEPXHOCTHIO BOBI HAXOAUTCS MIPH HOP-
MAaJIbHBIX YCIIOBUSIX.

3 cemecTp
KonrtponsHas padora Ne 3.
Bapuanrt 0.

310. Paccrosinue d Mexay 1ByMs ToueuHbIMU 3apsigamu Q; = 2 uKn u Q> = 4 uKn paBuo60 cm. Onpe-
JIeTUTh TOYKY, B KOTOPYIO HY>KHO IIOMECTUTh TPETHil 3apsii O3 Tak, YTOObI CUCTEMA 3apsi10B HAXOM-
nack B paBHOBecuu. OnpenenuTs 3apsan (3 U ero 3HaK. Y CTOMYMBOE WITM HEYCTOMUYMBOE Oy/IET paBHO-
Becue?

320. /IBe TpeTu TOHKOTO KoJjblia paguycoM R = /() cm HeCyT paBHOMEPHO paclpeie/IeHHbIN C TMHEWHOM
IIOTHOCTBIO T = 0,2 MxKn/m 3apsan. Onpenenuts HaIpsHXKEHHOCTh E 3JeKTPUYECKOro MoJs, co3/jaBae-
MOT0 pacHpeeICHHbBIM 3apsiioM B Touke O, COBNAAAIONIEH C IIEHTPOM KOJIbIIA.

330. Ha 1Byx KOakCHaJIbHBIX OECKOHEUHBIX IIMIINHAPaX paanycaMu R 1 2R paBHOMEPHO paclipe/ieeHbl
3apsbl C TOBEPXHOCTHBIMU IUIOTHOCTSIMU a7 U a2(puc. 1). Tpedyetcs: 1) ucnonssys reopemy Octpa-
rpajackoro-I"aycca: HaiiTu 3aBUCUMOCTS E () HANPSHKEHHOCTH SJIEKTPUYECKOT0 MOJIS OT PACCTOSHUS JUIs
tpex obnacteil: I, Il u IIl. [Ipunsats 0; = -0, 02 = 40. 2) BBIUUCIAUTH HANPSXKEHHOCTh £ B TOUKe, yJa-
JIEHHOW OT OCH IIWIMHJPOB Ha paccTOSHUE », U yKa3aTb HampasieHue Bektopa E. Ilpunarec = 30
nKn/m?, r = 4 R; 3) noctpouts rpaduxk E (r).

340. Tonkas KBaJjpaTHas paMKa paBHOMEPHO 3apsKeHa ¢ TMHEHHOM MII0THOCTRIO 3apsiaa T = 200 nKn/m.
OnpenenuTts NOTEHIMAT @ MOJS B TOUKE TepeceUeHUs] TuaroHaneu.

350. DnexkTpoH ABMKETCS BAOJIb CUIOBOM JIMHUU OAHOPOJHOIO IEKTpUYECKOro noisi. B HekoTopoi
TOYKE TIOJIS ¢ TIOTEHITHAIOM @; = /() B 3eKTpOH UMel CKOpocTh V7 = 6 Mwm/c. OnipenenuTs TOTSHITHAI
(2 TOYKH TOJIS, TOMAs 1O KOTOPOM 3JIEKTPOH MOTEPSIET MOJIOBUHY CBOEN CKOPOCTH.

360. ILnockuii KOHAEHCATOP C TUIOMIAIbIO TIAcTUH S = 200 v’ Kaxaast 3apshbKeHa 0 pa3HOCTH MOTEH-
uanoB U = 2 kB. PaccrosiHue Mexay miaactuHamu d = 2 cm. J{udnexTpuk — crekio. Onpenenurs sHep-
ruto W 1o KOHAEHCAaTopa U MIIOTHOCTh SHEPTHU () TOJIS.

370. D/1C 6arapeu ¢= 12 B. Ilpu cune toka I = 4 A KI1J] 6arapeu = 0,6. Onpenenuts BHyTpEeHHEE
compoTuBIIeHHE R; baTapeu.
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380. Cuia ToKa B IIENU U3MEHSETCS CO BpEMEHEM 110 3akoHy [ = [pe™. OnpenenuTh KOJMIECTBO TEIl-
JIOTBI, KOTOPOE BBIJICIIUTCS B MIPOBOJIHUKE CONpOTUBIeHUEM R = 20 Om 3a BpeMmsl, B T€YEHHE KOTOPOTO
TOK YMEHBIIUTCA B e pa3. Koo duimenT o mpuHaTh paBHbM 2 - 107%¢!,

puc. 1

KonTponbnas pabota Ne 4.
Bapuanrt 0.

410. beckoHEeYHO JUTMHHBINA MPOBOA C TOKOM /= 50 A M30THYT TaK, KaKk 3TO MMOKa3aHo Ha puc. 2. Omnpe-
JEIUTh MAaTHUTHYIO MHIYKIUIO B B TOUKe A, Jexaniei Ha OUCCeKTpHce MPSIMOTo yria Ha pacCTOSIHUU
d =10 cM OT ero BepIIHHBI.

420. ITo kpyroBomy BUTKY paauycoMm R =5 cm teuet Tok / = 20 A. BUTOK pacnosioxkeH B OJTHOPOJHOM
MarHuTHOM moje (B = 40 mTi) Tak, 9T0 HOpMaJb K IIOCKOCTH KOHTYpa COCTaBsieT yron $=7/6 ¢
BeKTOpoM B. Onpenenuts u3meHeHue 4// noTeHInanbHON SHEPTUU KOHTYpa MPHU €ro MOBOPOTE Ha YToll
@= T/2 B HaINIpaBIICHUH yBEITUYCHUS yIia % .

430. ITo Toukomy ctepskHio 1rHOM € = 40 cM paBHOMepHO pactipeaesieH 3apsan O = 60 v K. Crepxens
Bpamaercs ¢ 4actotoit n= 12 ¢! oTHOCHTENbHO OCH, NMEPNEHAUKYIAPHON CTEPHKHIO U MPOXOIAIIe
4yepe3 CTepKEHb Ha PacCTOSTHUU o = {/3 OT OJTHOTO U3 €ro KOHIOB. ONpeaeuTh MarHUTHBIA MOMEHT P,
00yCJIOBIICHHBIH BpallleHHEeM CTEepP)KHS

440. Uon, nonas B maruuTHoe mosie (B = 0,01 m Tu), cran aBurarecs no okpykHoctu. Onpenenurtsb
KHHETHUYECKY10 3Hepruto 7 (B 5B) MOHa, eclii MarHUTHBIA MOMEHT P, SKBUBAJIEHTHOTO KPYTrOBOI'O TOKA
pasen 1,6 - 101 A-m2.

450. B ckperieHHbIe MO MPSMBIM yTIIOM 0JIHOpoAHbIe MarHUTHOE (H = 1 MA/M u anektpudeckoe (E =
50 kB/m) nons Bneren noH. [lpu kakoi cKOpocTH v HOHA (IT0 MOAYJIIO U HAlpaBJIEHUIO) OH OYJeT IBU-
raTbCsl B CKPELIEHHBIX MOJISIX IPSIMOJIMHENHO?

460. OnpenenuTh MarHUTHBIN MOTOK @, TPOHU3BIBAIOIIUN COJICHOU], ecliv JyinHa £ = 50 cM 1 MarHuT-
HbI MOMEHT pn,= 0,4 B6.

470. KonbI1o U3 MEIHOTO MPOBOaa Maccoi m = 10 r moMenieHo B OJJHOPOJHOE MarHUTHOE TI0JIe

(B = 0,5 Tm) Tak, 4TO MIOCKOCTH KOJIbIA COCTaBIAET yroi ff = 60° ¢ TMHUAMUA MarHUTHOW MHIYKIIUU.
Onpenenuts 3apsa O, KOTOPBINA MPOUIET MO KOJIBILY, ECIIM CHATh MAarHUTHOE ITOJIE.

480. lcToyHMK TOKa 3aMKHYJIM Ha KaTylIKy conpotusieHneM R =20 Om. Yepes Bpems 1 = 0,1 ¢ Toka
I B xkarymke nocruria 0,95 npenensHoro 3HaueHus. OnpeaennTs MHIYKTUBHOCTD L KaTyIIIKH.

puc.2

Kontponbnas padora Ne 3
Bapwuanr 1.
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301. Toueunsie 3apsinel Q; = 20 mx Kn,Q2 = -10 mx Kn HaxXoasaTCS Ha PacCTOSHUM d = 5 cm ApYT OT
npyra. OnpenenuTb HalpsHKEHHOCTD MOJIs B TOUKE, YAAeHHOM Ha 77 = 3 ¢m OT IEpBOTo U HA 72 = 4 cm
0T BTOpOro 3apsaja. OnpeaenuTs Takxke cuily F, IeHCTBYIOILYIO B 3TOW TOUKE HAa TOUEUHBIN 3apsan QO =
1 mx Ka.

311. Toukuit crepxenp anuHoi ¢ = 2(0) cm HeceT paBHOMEPHO pacmupeneneHubiit 3apsia v = 0,1 ukKn.
Onpenenuth HAMPSKEHHOCTb E 3JIEKTPUUYECKOTO MO, CO3/1aBaeMOr0 pacIpe/leIeHHBIM 3apsijioM B
TOUKE A, JieXalllell Ha OCU CTEPXKHS Ha paccTossHUU a = 2() cm OT €ro KOHLa.

321. Ha nByX KOHIIEHTpHUYECKUX cepax pamuycoM R u 2ZRpaBHOMEPHO pacIpeaesieHbl 3apsbl ¢ T0-
BEPXHOCTHBIMU TUIOTHOCTSIMU 0 U 02 (puc. 3). Tpebyercs: 1) ucmonb3yst Teopemy OcTporpaackoro-
["aycca, HaiiTu 3aBUCUMOCTD E(7) HaNPS)KEHHOCTH AJIEKTPUUYECKOTO MOJIS OT PACCTOSHUS AJIsl TpeX 00-
nacreit: I, Il u III. Ilpunsate o; = 40, 62 = 0; 2) BBIYUCINUTD HANPSIKEHHOCTh £ B TOUKE, y/IaJE€HHON OT
IIeHTpa Ha PacCTOsIHKE 7, M yKa3aTh HampasieHue Bektopa E. Ilpunars o = 30 uKu/m?, r = 1,5 R; 3)
MOCTPOUTH Tpaduk E(y).

331. /IBa toueunsix 3apsna Q; = 6 uKn u Q2 = 3 nKn HaxonsTcst Ha paccTosHuu d = 60 cm Ipyr OT
npyra. Kakyio pabory HE0oOXOAMMO COBEPIIUTH BHEIIHUM CHIIaM, 4TOOBI YMEHBIINUTH PAcCTOSHUE
MEX]Ty 3apsiiaMu BABoe?

341. [IeumaKa Maccoit m = 200 mxe, Hecymas Ha cebe 3apsg Q = 40 nKn, Bierena B dJIEKTPUIECKOE
1oJie B HANpaBJIeHUH CHIIOBBIX JuHUi. [locie nmpoxoxkaeHus pazHoctu noreHuuaioB U = 200 B mnbl-
JIMHKA UMeTIa CKOpocTh 0 = 10 m/c. OnpeaenuTs CKOPOCTh Dy MBTMHKH JI0 TOTO, KaK OHA BJIETENA B TOJIE.
351. Kongencartopsl eMkocTbto C; = 5 mx®@ u C; = 10 mx® 3apsixensl 10 Hanpsbkenuit U; = 60 Bu U:
= 100 B cootBeTcTBEHHO. OIpeeanTh HallpsHKeHWEe Ha 00KIaikaxX KOH/IEHCATOPOB MOCIIE UX COEIUHE-
HUSl OOKIIaAKaMH, UMEIOIIUMU OJTHOMMEHHBIE 3aps/Ibl.

361. Karymika 1 aMrnepMeTp COeIMHEHBI MOCIEA0BATEILHO U MOJIKJIFOYEHBI K ICTOUHUKY TOKa. K kiiem-
MaM KaTyIIK{ IPUCOEINHEH BOJIBTMETP C CONMPOTUBIEHUEM ¥ = 4 kOm. AMIIEpMETp MOKa3bIBAET CUITY
toka I = 0,3 A, BonbT™eTp Hanpspkenust U = 120 B. Onpenenuts conpotusieHne R karymku. Onpene-
JUTh OTHOCUTEIBHYIO TOTPELIHOCTD &, KOTOpast OyieT AOMyIIeHa IPH U3MEPEHUH COIPOTUBIICHUSL, €CIIN
npeHedpeyb CHIION TOKa, TEKYILEro Yepe3 BOJIbTMETP.

371. 3a Bpems ¢ = 20 ¢ npu paBHOMEPHO BO3pACTaBILEH CUJIE TOKA OT HYJIS 10 HEKOTOPOIo MakCHUMyMa
B IIPOBOJIHUKE COMPOTHUBIIEHNEM R = 5 OMm BBLACTUIOCH KOIMYECTBO TEIOTHIQ = 4 k/[{owc. Onpenenurhb
CKOPOCTb HapacTaHMsI CUJIbI TOKA, €CJIM CONIPOTUBIIEHUE TPOBOAHUKA R = 5 Om.

Puc.3

KonTponbnas padora Ne 4.
Bapmuanr 1.

401. beckoHe4yHO NMUHHBIN IPoBOoJ ¢ TOKOM [ = 100 A n30rHyT Tak, Kak 3To oKa3zaHo Ha puc. 4. Ompe-
JIEIUTh MarHUTHYO MHAYKIMIO B B Touke O. Paguyc nyru R = 10 cm.

411. Ilo aByM mapaiienbHbIM IpoBoAaM JUIMHON { = 3 M KaKJIblil TeKyT oauHakoBble TokH [ = 500 A.
Paccrosinue d mexxny mpoBogamu paBHo 10 cm. Onpenenuts cuiny F B3anmoaeiicTBrs MpoBOIOB.

421. Ilo TonkoMy KoJjbIly paanycoM R = 10 cM paBHOMEpPHO pacipeneseH 3apsij ¢ JUHEHHON MII0THO-
cteio T = 50 HKn/M. Kosb11o BpamaeTcsi OTHOCUTENBHO OCH, MEPIIEHIUKYIIIPHOM TUIOCKOCTH KOJIbIIA 1
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NpOXoJAIIeil yepes ero MeHTp, ¢ 4acTotoit n = 10 ¢!, OnpenenuTs MarHUTHBI MOMEHT Pm, 00YCIIOB-
JICHHBIN BpalllCHUEM KOJIBLIA.

431. JIBa noHa pa3HbIX Macc ¢ OJIMHAKOBBIMHU 3apsaMH BIETENU B OJHOPOJHOE MATHUTHOE TOJIE, CTaJIN
JBUTAThCS 110 OKpYX)HOCTU paguycamu R =3 cm u R2 = 1,73 cM. OnpenenuTs OTHOILIEHUE MAacC HOHOB,
€CJIM OHH MPOIUIH OJMHAKOBYIO YCKOPSIOIIYIO Pa3HOCTh MOTEHIAIOB.

441. IIpoToH BieTeN B cKpeleHHble nox yrioM o = 120° marautHOe (B = 50 M T1) 1 snextpudeckoe (E
=20 xB/m) noms. OnpenennTs yckopeHue a' mpoToHa, eciu ero ckopocts v ([v| =4 - 10° m/c) nepreH-
JIUKyJsipHa BekTopam E u B.

451. [lnockuit KoHTYp miomwaaeo S = 20 CM? HaXxOmuTCS B OJIHOpOTHOM MarHuTHOM mone (B = 0,03
Tn). OnpenenuTs MarHuTHBIN MOTOK @, MPOHU3BIBAIOIINN KOHTYpP, €CIU IJIOCKOCTh €r0 COCTABIISIET
yroJi ¢ = 60° ¢ HanpaBJIeHUEM JIMHUN UHTYKIUH.

461. B ognopoxsom MarautHoM none (B = 0,1 Ti) paBHOMepHO ¢ yacToToii n = 5 ¢! Bpamaercs crep-
eHb JUIMHOM £ = 50 cM Tak, 4TO IIOCKOCTh €0 BpallleH!s MepIeHANKYJIISIPHA JIMHUSM HAMPSKEHHOCTH,
a OCh BpAIllCHUs IPOXOJUT Yepe3 OJUH U3 €ro KoHLOoB. OnpenenuTh MHAYLHUPYEMYIO Ha KOHIAX
CTEpPIKHS pa3HOCTh MOTeHIaIoB U.

471. Conenoun ceuenrieM S = 10 cm® conepsxutr N = 10° Butkos. IIpu cune Toka / = 5 A MarHuTHas
UHAYKIMS B nonst BHyTpu cojeHouaa paBua 0,05 Tu. Onpenenuts UHIYKTUBHOCTS L COEHOUA.

Puc.4.

KonTponbnast padorta Ne 3.
Bapuanr 2.

302. Tpu oguHAKOBBIX TOYEUHBIX 3apsina Q; = 02 = 03 = 2 nKn HaxoIATcs B BEPLIMHAX PaBHOCTOPOH-
HEro TPEyTroJbHUKA CO CTOpOHaMH 0. = [0 cm. OnpenenuTs MOIYJIb U HAaIIPaBJICHUE CUIIBI F, TeHCTBY-
IOLIEHN HAa OIMH U3 3apsJI0B CO CTOPOHBI IBYX APYTHX.

312. 1o TOHKOMY TIOJIYKOJIBITLYy paguyca R = 10 cm paBHOMEPHO pacmpeiesieH 3apsiy C IUHEHHOU TII0T-
HOCTBIO 7 = [ mkKn/m. OnpenenuTs HanpsHKeHHOCTh E 3JIeKTPUUECcKOro MoJjsl, CO3JaBaeéMoro pacrpe-
JICIIEHHBIM 3apsJIoM B Touke O, COBIAIAOIIEHN C LIEHTPOM KOJIbIIA.

322. Ha nByX KOHIIEHTpHUYECKUX cepax paaunycoM R u 2RpaBHOMEPHO paclipellesIeHbl 3apsiibl C M0-
BEPXHOCTHBIMHU IUIOTHOCTAMH ;7 U 62 (puc. 5). Tpedyercs: 1) ucnonp3ys Teopemy OcTporpaackoro-
["aycca, HaiiTH 3aBUCUMOCTD E(7) HANPSDKEHHOCTH 3JIEKTPUYECKOT0 MOJISt OT PacCTOSIHUA JUIS TpeX 00-
nacreii: [, 11 u L. Ilpunsrte o; = 0, 62 =- 0; 2) BBIUUCIAUTD HANPSXKEHHOCTh £ B TOUKE, YJIaI€HHON OT
IIEHTpa Ha PacCcTOSHUE 7, U yKa3aTh HanpapieHue sekropa E. [lpunars ¢ = 0,1 uKn/m’, r = 3 R; 3)
HOCTPOUTH Ipaduk E).

332. DyeKTprUYEeCKOe MOJIE CO3/1aHO 3apsyKEHHBIM ITPOBOISAIIMM IIAPOM, IMIOTEHIHAT ¢ KOTOporo 300 B.
Onpenenuts paboTy cui moJist o nepemenienuto 3apsaa Q = 0,2 mxKn u3 Touku 1 B Touky 2 (puc. 6).

342. DnexTpoH, 00anaBIInii KUHeTHYecKkoi sHepruet T = /(0 3B, Bieren B OATHOPOIHOE SIEKTPUUECKOE
1oJie B HANpaBJIEHUU CUIIOBBIX JHMHMN moist. Kakoil ckopocThio OyaeT o0saaarh 3JIeKTPOH, IPOiIs B
9TOM MOJI€ Pa3HOCTh NOTeHIHAIOB U = § B?

! chOpeHI/Ie a ONpeaciiAeTCsa B MOMCHT BXOXICHUSA 3apﬂ)KeHHOﬁ HaCTHULEBI B 00JacTh IIPpOCTPAHCTBA, I'I€ JIOKAJIN30BaHa OAHOPOAHBIC
MAarHuTHOC U 3JICKTPHUYECCKOEC MOJIA.
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352. Konnencarop emkoctbto C; = [0 mx®@ 3apsixeH 1o HanpsokeHuss U =10 B. Onpenenuts 3apsa Ha
00KJIa/IKaX 3TOT0 KOHJIEHCATOpPA MOCIIe TOro, KaK MapajuieIbHO eMy ObUI OJAKIIOYEeH JPYrou, He3apsi-
JKEHHBIN, KOHJEHCATOP eMKOCThI0 C> = 20 MKk ®D.

362. D/I1C b6arapeu ¢= 80 B, BHyTpeHHee conpoTuBienue R; = 5 Om. BHemHsst nuens notpediser Moul-
HOoCTh P = 100 Bm. Onpenenuts cuity Toka I B enu, Hanpsbkenre U, o1 KOTOPbIM HAXOAUTCS BHELIHSS
L€IIb, U €€ CONPOTUBJIEHUE R.

372. Cuia ToKa B IPOBOIHUKE M3MEHSETCS CO BpeMeHeM 110 3akony [ = e ™, rnelp = 20 A4, o = 1 0°c.
OnpenenuTh KOMMYECTBO TEMIOTHI, BEIIETUBIIEECS B IIPOBOJHUKE 3a Bpems ¢ = 107c.

Puc.5 Puc.6

KonTponbnas pabota Ne 4.
Bapuanrt 2.

402. MarHuTHBI MOMEHT Pm TOHKOTO HPOBOJAIIErO KOMbIA Pm = 5 A - M?. OnpeieuTh MArHUTHYIO
MHIYKIMIO B B TOuke A, HAXOIAIIEHCS HA OCU KOJIbIIA U YAAJIEHHON OT TOYEK KOJIbIIa HA PACCTOSIHUE T
=20 cmM (puc. 7).
412. Ilo TpeM mapayjiesIbHBIM MPSIMBIM MPOBOJIaM, HaXOAIIMMCS Ha OJIMHAKOBOM pacctosiHuu d = 20
CM JIpyr OT Apyra, TeKyT oauHakoBsle TokU [ = 400 A. B n1Byx mpoBojax HalpaBJiI€HHsI TOKOB COBIIa-
JA0T. BRIUMCINTD U1 Ka)K0T0 U3 MPOBOJIOB OTHOLLIEHUE CUJIBL, AEHCTBYIOIIEH Ha HETO, K €ro JJIMHE.
422. JTuck paguycoMm R = 8 cM HeceT paBHOMEPHO pacIipe/iesieHHbIH 110 oBepXHOCTH 3apsin (6 = 100
uK1/M?). OnpeenuTh MArHUTHBI MOMEHT P, 00YCIOBICHHBIH BPALIEHHEM IMCKa, OTHOCHTEILHO OCH,
IIPOXOJAIIEH Yepes3 ero LUEHTP U NEPIEHANKYIISPHOHN IIIOCKOCTH AMCKA. YTJIO0Basi CKOPOCTh BpalllEHUs
nucka o = 60 pan/c.
432. OnHO3apsAHBI MOH HATpHs IPOLIEN YCKOPSIOUIYH0 pa3HOcTh noreHuuanoB U = 1kB u Bueren
NEePIEeHIUKYISIPHO JIMHUAM MarHUTHOW MHAYKUUU B ofHOpoaHoe nojie (B = 0,5 To). Onpenenuts oT1-
HOCHUTEJIBHYIO aTOMHYIO Maccy A MOHa, €CJIM OH OIUCAJ OKPYKHOCTh paanycoM R =437 cm.
442. VoHn, npoias yCKOPSIONIYIO pa3HOCTh nmoTeHuanoB U = 645 B, Bineren B CKpenieHHbIE MO MPsi-
MBIM yTJIOM 0JiIHOpoAHbIe MarHuTHOE (B = 1,5 M Ti) u anexrpuueckoe (E =200 B/m) nosst. Onpenenutsb
OTHOILIEHHE 3apsija HOHA K €r0 Macce, €ClIM MOH B ATUX IMOJIAX JIBUKETCS MPSIMOJIUHENHO.
452. MaruutHsblii motok @ ckBO3b ceueHue coieHouaa paseH 50 MxB6. [lnnna conenonna £ = 50 cm.
HaiiTn MarHuTHBIA MOMEHT Pm COJICHOM]IA, €CJIA €70 BUTKHU IJIOTHO MPWJIETAOT APYT K APYTY.
462. B ogHOpOJHOM MarHUTHOM noJe ¢ nHAykued B = 0,5 Tx Bpamiaercs ¢ 4acToTon n =10
¢! crepsxens nmHOM £ =20 cM. Och BpalleHus MapaslelbHa TMHUAM HHIYKIMH U IPOXOJUT Yepes
OJIMH U3 KOHLIOB CTEPKHS MEPIEHANKYIIAPHO ero ocu. Onpenenuts pa3HoCTh NOTeHIManoB (Ha KOH-
11aX CTEPIKHS.
472. Ha xapToHHBII Kapkac aymHoil £ = 0,8 M u nuamerpom D = 4 cM HaMOTaH B OJIUH CJIOW MPOBOJ
nuamerpoM d = 0,25 MM Tak, 4TO BUTKH IUIOTHO IPUJIETAIOT APYT K APYTY. BBIUMCINTD MHIYKTUBHOCTb
L nosryquBIIETOCs COJICHOUA.

25



Puc. 7
Konrponsnas padora Ne 3.
Bapuanr 3.

303. /[Ba moi0X)UTENbHBIX TOUCUHBIX 3apsiaa O u 90 3akperuieHsl Ha pacctosauu d = 100 cm apyr oT
npyra. OnpeaenuTtb, B KaKOH TOUKE Ha MPSIMOU, IPOXOIAIIEH Yepe3 3apsiibl, CIeAyeT IOMECTUTh TPETUI
3apsij Tak, 4YTOObI OH HAXOJWJICS B PAaBHOBECHU. YKa3aTh, KAKOM 3HAK JOJKEH UMETh 3TOT 3apsjl s
TOT0, 4YTOOBI PaBHOBECHE OBLJIO YCTOWYMBBIM, €CIIH MEPEMEIICHHUS 3apsI0B BO3MOXKHBI TOJILKO BJIOJIb
IPSIMOM, IPOXOASIIEH Yepe3 3aKperICHHbIE 3apsiibl.

313. ToHKoe KOJbLO HEceT pacnpesesneHnbiit 3apsaa O = 0,2 mxKn. OnpeaenuTs HalpsHKEHHOCTh E
3IEKTPUUYECKOTO TOJIS, CO3/1aBa€MOT0 paclpeieNIeHHBIM 3apsiioM B TOUKE A, paBHOYJAJIEHHOH OT BCeX
TOUYEK KOJIbLa Ha paccTosiHuu »r = 20 cm. Paguyc xonbua R = 10 cm.

323. Ha aByx KOHILIEHTpHUYECKUX cepax paanuycoM R u 2ZRpaBHOMEPHO pacmpeiesieHbl 3apsbl C Mo-
BEPXHOCTHBIMU TUIOTHOCTSIMU o U 02 (puc. 8). Tpebyercs: 1) ucmonb3yst Teopemy OcTporpaackoro-
["aycca, HaiiTH 3aBUCUMOCTD E(7) HaNIPSKEHHOCTH AJIEKTPUYECKOTO MOJIS OT PACCTOSHUS AJIsl TpeX 00-
nacreii: I, Il u 1. 1) npunarte o; = - 40, 62 = 0. 2) BBIUUCIUTD HANPSHKEHHOCTh £ B TOUKE, YJAJIEHHOMN
OT LIEHTpa Ha paccTOsHKE 7, M YKa3aTh Hanpasienue Bekropa E. [Ipunates = 50 nKu/m?’, r = 1,5 R; 3)
MOCTPOUTH Tpauk E).

333. DnekTpuyeckoe nojie co3nano 3apsaamMu Q; = 2 uxKn n Q> = -2 mxKn, HaXoAsSMMMHUCS Ha paccTo-
aHuu d = 10 cm npyr ot apyra. Onpeneiautsb paboTy Cuil HOJs, COBEpUIAeMYI0 IIPU MepeMEIeHNH 3a-
pana Q = 0,5 mxKn u3 Toukul B Touky 2 (puc. 9).

343. Haiitu oTHOImEHHE cKopocTel noroB Cu'" u K, Ipoureaimx 0MHaKOBYIO Pa3HOCTh IIOTEHIINA-
JIOB.

353. Konnencaropsl emkocTsiMU C; = 2 ux®D, C> = 5 mx®@ u C3 = 10 mx P coeAMHEHBI TOCIEN0BATENBHO
U HaxoAsTcs noA HanpsbkeHueM U = 850 B. OnpenenuTs HanpspKEHUE U 3apsii Ha KaXA0M U3 KOHJIEH-
CaTOpOB.

363. Ot 6arapeu, DJIC xoTtopoit ¢ = 600 B, TpeOyeTcsi mepenarb SHEPrui0 Ha pacctosHue £ = [ k.
[Torpebnsemas MomHOCTh P = 5 kBm. HaliTu MUHUMaNbHBIE TOTEPU MOIITHOCTU B CETH, €CITH TUAMET]
MEJHBIX MTOABOISIINUX TPOBOJOB d = 0,5 cm.

373. Cuna Toka B IpOBOJAHUKE conpoTuBieHneM R = /() Om 3a BpeMs ¢ = 50 ¢ paBHOMEPHO HapacTaeT
ot I; =5 A nol> = 10 A. OnpeaenuTs KOJIWYECTBO TEMIOTHI (J, BBIACIUBIIEECS 3a 3TO BPEMSI B POBO/I-
HUKE.
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Puc.8 Puc.9.

Kontposbnas padota Ne 4.
Bapuanr 3.

403. ITo AByM CKpeIIeHHBIM MO/ MPSIMBIM YTIIOM O€CKOHEYHO JJTMHHBIM MPOBOIOM TeKyT Toku [ 1 21 (1
=100 A). OnpenenuTh MarHUTHYIO HHAYKIIHUIO B B Touke A (puc. 10). PaccTostaue d = 10 cwm.

413. KBagparHasi IpOBOJIOYHAs paMKa PacoJiokKeHa B OJJHOM MIOCKOCTH C JUIMHHBIM MPSIMBIM MPOBO-
JIOM TaK, YTO JIBE €€ CTOPOHBI MapasieiabHbl mpoBoay. [1o pamke u mpoBoAy TEKYT OJMHAKOBBIE TOKH |
=200 A. Onpenenuts cuiny F, nelicTByIoIy0 Ha paMKy, eciu OimKaiias K IpoBOy CTOPOHA PaMKH
HAXOAUTCS OT HETO Ha PACCTOSIHUH, PABHOM €€ JJIUHE.

423. Crepxenb MHOM £ = 20 cM 3apsiyKeH paBHOMEPHO PacIpEEICHHBIM 3apsioM C TMHEHHOM IUIOT-
HocThio T = 0,2 MxKn/m. CTepskeHs BpamaeTcst ¢ yacToToi n = 10 ¢! oTHOCHTENBHO OCH, TIEpIeH THKY-
JISIPHOM CTEPKHIO U IPOXOsAIIel yepes ero KkoHeu. OnpeaenuTb MarHUTHbI MOMEHT Pm, OOYCIIOBJIEH-
HBII BpaIlleHUEM CTEePXKHSI.

433. DeKTpOH Mpolies YCKOPSIoNLyto pazHocTh noteHnuanoB U = 800 B u, BieTeB B 0AHOPOIHOE Mar-
HuTHOE nojie B =47 m Ti, cran qBUrathes 1o BUHTOBOM JauHUY ¢ mmaroM h = 6 cM. OnpenenuTs paguyc
R BHHTOBOI1 TMHUM.

443. Anb(a-yacTuia BiIeTeNa B CKpEeUIeHHbIE MO MPSAMBIM yriioMm MaruutHoe (B = 5 mTn) u snextpu-
geckoe (E = 30 kB/m) momns. OnpenenuTs ycKopeHue a’ anb(a-4acTHIIEL, el eé cKopocTh v (| v =2 -
10° m/c) nepnenaukynspHa BektopaM B u E, mpuueMm cuiibl, AeHCTBYIONINE CO CTOPOHBI ATUX HOJIEH,
IIPOTHBOHAIIPABJICHBI.

453. B cpenneii yacTu coeHOM 1A, COAEPIKAIIETO N = 8 BUTKOB/CM, TOMEIIEH KPYTOBOM BUTOK JTMAMET-
pom d = 4 cMm. TITocKOCTh BUTKA pacrmoliockeHa mox yriioM ¢ = 60° k ocu coneHouga. OnpenenuThb
MarHuTHbIN MOTOK O, IPOHU3BIBAIOIIHI BUTOK, €CIIM IO 0OMOTKE coJieHOU 1a TeueT ToK / =1 A.

463. B n1poBOJI0YHOE KOJIBIO, MPUCOETUHEHHOE K OAJUTMCTUYECKOMY ralbBAHOMETPY, BCTaBUIN IPSIMOMN
marHuT. [Ipu 3Tom no nenu npomwen 3apsan QO = 50 mxKu. Onpenenuts U3MEHEHHE MarHUTHOTO MOTOKA
A®D yepe3 KOJIbIIO, €CIIM COMPOTHUBIICHUE 1IeNH rajibBaHoMeTpa R =10 Om.

473. Katymika, HaMOTaHHasl HA MarHUTHBIN IWIMHAPUYECKUNA Kapkac, umeeT N = 250 BUTKOB U HHIYK-
TUBHOCTb L1 = 36 MI'H. UTOOBI yBEeIUYUTh HHAYKTUBHOCTH KaTymku 10 L2 = 100 mI'H, oOMOTKY Ka-
TYLIKW CHSJIM U 3aMEHMIIM OOMOTKON M3 0oJjiee TOHKON NMPOBOJIOKU C TAKUM pacyeToM, YTOObI JUTMHA
KaTYIIKX OCTalach NMpekHei. CKOJIbKO BUTKOB OKa3aJ0Ch B KaTYIIIKE MOCTIE MEPEMOTKH?

Puc.10

Konrponsnas pabora 3.
Bapuanr 4.

304. /IBa 0qMHAKOBO 3apsKEHHBIX MIAPHKA IMOJBEHIIEHBI B OJHOW TOYKE HA HUTAX OJMHAKOBOM JUIMHBI.
ITpu aTOM HUTH pasouuUch Ha yrou a. lllapuku norpysxatot B Macio. KakoBa IIoTHOCTB p Macia, €Ciiu
YTOJI pacXO0KJI€HNsI HUTEW MPHU MOTPYKEHUH B MACIO OCTaeTcss Hem3MeHHbIM? [llmoTHOCTH Marepunana
mapuKoB po = 1,5 - 10° ke/m’, nuonexrpuyeckas NpoHUIIAEMOCTh Macna & = 2,2,
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314. TpeTb TOHKOTO KoJbIIA paguyca R = [0 cm HeceT pacnpeneneHnsiil 3apsia Q = 50 nKn. Onpenenutb
HAIPSDKEHHOCTD E 3JIEKTPUYECKOI0 M0JIsA, CO3/1aBAEMOI0 pacIipeieICHHBIM 3apsioM B Touke O, coBma-
JAFOILEH C HEHTPOM KOJIbLIA.

324. Ha nByx KOHIICHTPHUYECKUX cepax paaumycoM R u 2RpaBHOMEPHO pacrpeesieHbl 3apsiibl C MO0-
BEPXHOCTHBIMHU TUIOTHOCTSAMU g7 U o2 (puc. 11). Tpebyercs: 1) ucnonb3ys teopemy OcTporpaackoro-
["aycca, HaliTH 3aBUCUMOCTD E(7) HANPSHKEHHOCTH AJIEKTPUIECKOTO TIOJS OT PACCTOSIHUS JIJISl TPEX 00-
nacteit: I, I1 u IIL. Ilpunasateo; = - 20, 62 = 0, 2) BBIYUCIATh HAPSHKEHHOCTh £ B TOYKE, YIaJCHHOMN OT
IIEHTpa Ha PAcCTOSIHME 7, U yKa3aTh Hampasienue Bektopa E. Ipunsateo = 0,1 mxKn/m?, r = 3R; 3)
MOCTPOUTH Tpaduk Ey).

334. ]IBe napaiesbHbIe 3apsHKEHHBIE INIOCKOCTH, TOBEPXHOCTHBIE INIOTHOCTH 3apsiia KOTOPBIX 07 = 2
MK/ w62 = - 0,8 mxKn/v°, naxonsares Ha pacctossauu d = 0,6 cm apyr ot apyra. OnpenenuTb
pa3HOCTh NMOTEHIHATIOB U MEX Ay IUIOCKOCTSIMH.

344. DnextpoH c sueprueit 7 = 400 5B (B 0ECKOHEYHOCTH ) IBHXKETCSI BJIOJIb CUIIOBOM JIMHHUH T10 HAIIPaB-
JICHUIO K TIOBEPXHOCTH METAJUIMYECKOHN 3apsuKeHHOH cdepsl paguycom R = 10 cm. OnpeaenuTs MUHH-
MaJIbHOE PAaCCTOSIHHUE 0, HA KOTOPOE MPHUOIM3UTCS SIEKTPOH K MOBEPXHOCTHU cepsl, eciu 3apsg ee O =
- 10 uKa.

354. JIBa konnencaropa eMkoctiMu C; = 2 ux®@ u C2 = 5 mx@ 3apspkensl 10 Hanpsbkenuit U= 100
B wu U> = 150 B cootBercTBeHHO. OnpeienTh HANPsDKEHNE Ha 0OKIIaKaX KOHICHCATOPOB TIOCTE UX
COeIMHEHUs OOKIIaAKaMH, UMEIOIIMMHU Pa3HOUMEHHBIE 3apsIbl.

364. [1pu BHewmHeM conpoTuBiieHud R; = 8 Om cuna Toka B uenu I; = 0,8 A, Ipy cCONpOTUBIEHUU R> =
15 Om cuna toka I> = 0,5 A. Onpeaenuts cuity Toka Ix.; KOpOTKOro 3aMblkaHus ucrounuka JJ(C.

374. B npoBoaHuKe 3a BpeMs ¢ = /() ¢ ipu paBHOMEPHOM BO3PACTaHUH CHJIbI TOKa OT [; = 1 A no > =2
A BBIIENUIOCH KOJIMYECTBO TEIOThI O = 5 k/{oc. Haiitu conpoTuBieHre R mpoBOAHUKA.

Puc. 11

KonTponbhast padota Ne 4.
Bapuanr 4.

404. ITo GeCKOHEYHO JUTMHHOMY IIPOBOJY, M30THYTOMY TakK, KaK 3TO OKa3aHOo Ha puc. 12, tedet Tok I =
200 A. Onpenenuth MarHUTHYIO HHAYKIMIO B B Touke O. Paguyc nyru R = 10 cm.

414. KopoTkas KaTylIKa IIOIIaIbi0 oHepeyHoro cedenus S = 250 cm?, conepsxamas N = 500 BUTKOB
IIPOBO/IA, 10 KOTOPOMY TeueT ToK | =5 A, momeliieHa B 0THOPOAHOE MarHUTHOE I10JI€ HAMIPSKEHHOCTHIO
H=1000 A/m. Haiitu: 1) MarHuTHBII MOMEHT Pm KaTYIIKH; 2) BpaIIalOIIUA MOMEHT M, AefCTBYIOTHI
Ha KaTyIIKY, €CJI OCh KaTyIIKH cocTapisgeT yron ¢ = 30° ¢ muHusaMu mosis.

424. TIpoTOH ABMXKETCS MO OKPYKHOCTU pamuycoM R = 0,5 cM ¢ nuHeiiHO# ckopocTthio v = 106 M/c.
OnpenenuTb MarHUTHBI MOMEHT Pm, CO3/1aBa€Mblil S5KBUBAJIEHTHBIM KPYTOBBIM TOKOM.

434. Anbda-yacTriia mpoIuia yCKOpsroIlyo pasHocTs noTernuanos U = 300 B u, monas B oAHOpOHOE
MarHuTHOE TI0JIe, CTaja ABUTATHCS 110 BUHTOBOW JUHUU paaunycoM R =1 cm u marom h = 4 cm. Omnpe-
JE€IUTh MAarHUTHYIO MHAYKIUIO B moss.

444. DnexTpoH, PO YCKOPAIOUIYI0 pa3HOCTh noteHnuanoB U = 1,2 kB, nonan B ckpeleHHbIe IO
IPSIMBIM YTJIOM OJJHOPOJHBIE MArHUTHOE U AIEKTpruUeckoe noisl. OnpeaennTs HanpsKeHHOCTh E anek-
TPUYECKOTO TOJIs, €CJIM MarHuTHasi MHAYKIusA B nosst paBua 6 mTo.

454. Ha ninvHHBIA KapTOHHBIN Kapkac quamerpoMm d = 0,2 Mmm. OnpenenuTh MarHUTHBIA MOTOK @,
CO3/1aBa€MbIii TAKUM COJICHOUJIOM Tipu cuiie Toka [ =0,5 A.
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464. ToHkuil MEIHBIA MPOBOJ MacCO m = 5 T COTHYT B BUJI€ KBaJpaTa, U KOHIIbI €r0 3aMKHYTHI.
KBazpar nomeriex B oqHopoiHOe MarHuTHoe 1osie (B = 0,2 Ti) Tak, 4To ero miocKoCTh NEPIEHANKY-
JsipHA JTUHUSM 1ot OnpeaenuTs 3apsan O , KOTOPBIN MOTEYET 10 MPOBOAHUKY, €CIT KBaJIpaT, MOTSHYB
3a MPOTUBOIOJIOKHBIE BEPIINHBI, BBITIHYTh B IUHUIO.

474. UaayKTUBHOCTH L COJEHOHUJA, HAMOTAHHOTO B OJWH CJIOM Ha HEMAarHUTHBIN Kapkac, paBHa 0,5
MI'H. JlnuHa € coneHoupa paBHa 0,6 M, nuamerp D =2 cM. OnpeneiauTb OTHOLIEHUE 7 YUCIIA BUTKOB
COJIEHOMA K €0 JIJINHE.

Puc.12

KonTponbnas pabota Ne 3.
Bapuanr 5.

305. Yetnipe oqunakoBbix 3apsiga Q7 = Q> = Oz = Q4 = 40 kHn 3akperyieHsl B BEpIIMHAX KBaJpaTa co
cTopoHoit o = 10 cm. Haiitu cuny F, 1eficTBYIOILYIO Ha OJUH U3 3THX 3apsA0B CO CTOPOHBI TPEX OCTalIb-
HBIX.

315. beckoHEUHBIM TOHKUIN CTEpKEHb, OrPAaHUUYEHHBIN C OJIHOM CTOPOHBI, HECET PaBHOMEPHO pacIpe-
JeNICHHBIHN 3apsij ¢ TMHEHHOU TOTHOCTRIO T = (0,5 MxKn/m. OnipenenuTh HanpsHKEHHOCTD E dJIeKTprye-
CKOT0 TIOJIs1, CO3/IaBa€MOTI'0 paclpeIelIeHHBIM 3apsI0M B TOUKe A4, JieKaliei Ha OCH CTepXKHs Ha paccTo-
SHUU o = 2() cm OT ero Hayasa.

325. Ha aByx 6€CKOHEUHBIX MapauIeIbHbIX INIOCKOCTSIX pABHOMEPHO pacIipe/iesIeHbl 3apsiibl C TOBEPX-
HOCTHBIMH TJIOTHOCTSIMU 07 ¥ 02 (puc. 13). Tpebyercs: 1) ucnonb3ys reopemy Octporpackoro- ["aycca
U MIPUHLUI CYNEPIO3ULMH AIEKTPUUYECKHX T0JIel, HalTH BbIpaxkeHne E(X) HaNpsHDKEHHOCTH AJIEKTPU-
yeckoro noiisi B Tpex oonactsax: I, IT u III. Ilpunsree; = 20, 62 = 0, 2) BBIYMCIUTH HANPSDKEHHOCTD E
HOJIS B TOUKE, PACIOI0KEHHOM ClieBa OT INIOCKOCTE|, M YKa3aTh HaIllpaBlieHHE BeKTopa £; 3) MOCTPOUTh
rpaduk E (x).

335. lumnons ¢ 351eKTpUYECKUM MOMEHTOM p = [00 nKn - m cBOOOJHO YCTAaHOBMIICS B CBOOOHOM 3JIEK-
TPUYECKOM T10JI€ HANPsDKEHHOCTHI0 £ = 200 kB/m. Onpenenuts paboTy BHEIIHUX CHJI, KOTOPYIO HE00-
XOIMMO COBEPIUTH /s HOBOPOTA AUMONs Ha yron a = 1807,

345. DnexTpoH, Npoiid B MJIOCKOM KOH/IEHCATOPE MyTh OT OJIHOM IJIACTUHBI J0 APYToi, Mproodpen cKo-
pocth v = 10° m/c. Pacctosnue Mexny nnactuaamu d = 8 mm. Haiitu : 1). PasHocTs noteniuanos U
Mex 1y miactTuHami; 2). [IoBepXHOCTHYIO IIIOTHOCTH 3apsija ¢ Ha MJIaCTHHAX.

355. JIBa 01MHAKOBBIX MJIOCKUX BO3YIIHBIX KOHAEeHcaTopa eMKOCThI0 C = /00 n® Kaxxablil COeIMHEHBI
B Oarapero mocnenoBarenbHo. OnpenenuTs, Ha CKOJIbKO M3MEHUTCS eMKocTh C Oarapeu, eciiu mpo-
CTPAHCTBO MEX/y IJIACTUHAMH OJIHOTO U3 KOH/IEHCATOPOB 3aIlOJHUTH MapapuHOM.

365. D/1C 6arapeu ¢= 24 B. HauOomnbiias cuiia Toka, KOTOPYIO MOXET J1aTh OaTapes Lnax = 10
A. OnpeaenuTb MaKCUMAIbHYI0 MOITHOCTD Py, KOTOPasi MOXKET BBIJICNIATHCS BO BHEIIHEH LIETH.

375. Cuna ToKa B IPOBOJAHUKE U3MEHAETCS CO BpEMEHEM 10 3akoHy [ = [psinwt. Haittu 3apsan Q, npo-
XOJISIIIUHI uepe3 MorepeyHoe CeYeHne MPOBOJHHIKA 3a BpeMsl ¢, paBHOE MOJIOBHHE niepuoja 7,

Ecii HavaneHas cuina Toka Ip = 10 A, mukimdeckas gyacrora o = 50 wc™’.
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Puc.13

KontposbHas padota Ne 4.
Bapuanr 5.

405. 1o Tonkomy koubily paauycoM R =20 cm Teuet Tok [ = 100 A. OnpenenuTs MarHUTHYIO UHTYK-
uto B Ha ocu kosblia B Touke A (puc. 5). Yron f =n/3.

415. Toukuii npoBoj aauHON £ =20 cM M30THYT B BUJE MTOJIYKOJIbLIA U IIOMEIIEH B MarHuTHoe rnose (B
=10 mTn) Tak, 4yTo MIOMIAL NOTYKOJBIA EPIEHINKYIAPHA JIMHUAM MarHUTHON uHAyKuuu. [1o mpo-
BoAy nporyctuin Tok [ =50 A. Onpenenuts cuity F, aeiictBytouryro Ha mposo. [loasoasiire mpoBoia
HaIpPaBIIEHbI BJIOJIb TMHUA MAarHUTHON MHTyKIUH.

425. Tonkoe koubio paaunycoM R = 10 cMm Hecer paBHOMepHO pactipeneneHubiid 3apsa Q = 80 uKi.
Konb1io Bpamaercs ¢ yrioBoii CKopocThio ® = 50 paji/c OTHOCUTENBHO OCH, COBIAAIONICH C OJTHUM U3
JMaMeTpoB KoJiblia. HaliTu MarHUTHBI MOMEHT Pm, 00YCIIOBJIEHHBIN BpallleHUEM KOJIbIIa.

435. 3apskeHHas yacTHlIla MpoIia yCKOPSIIoUIyo pa3HocTh noteHuuanoB U = 100 B u, BiereB B 0aHO-
ponuoe marautHOe Toie (B = 0,1 Ti), ctanma ABUTaThCs MO BUHTOBOM JMMHMH ¢ maroM h = 6,5 cm  u
panguycoM R = 1 cm. OnpenenuTs OTHOLIEHHUE 3apsA/ia YaCcTULBI K €€ Macce.

445. Onnopoanbsie maruutHoe (B = 2,5 mTn) u snextpuueckoe (E = 10 kB/Mm) nons ckpemiens! non
TIPAMBIM yIJIOM. DJIEKTPOH, CKOPOCTh D KOTOpOro pasHa 4 - 10° m/c, BeTaeT B 3TH MOJIS TaK, YTO CHJIBI,
JEHCTBYIOIINE Ha HErO CO CTOPOHBI MarHUTHOTO U 3JIEKTPUUECKOIO MoJeH, coHanpasiensl. Onpene-
JIUTh YCKOPEHHUE @ SIEKTPOHA.

455. KBagpaTHbIil KOHTYp €O cTOpoHO o = 10 cM, B KOTOpOM Te4eT TOK / = 6 A, HaXOJUTCSI B MarHUT-
HoM nosie (B = 0,8 Tu) mox yriom o = 50° k auHusAM HHIyKIMU. Kakyro paboTy A Hy’)KHO COBEpIINTb,
4yTOOBI IPH HEM3MEHHOM CHJIE TOKA B KOHTYPE U3MEHHUTH €ro (hOpMy Ha OKPY>KHOCTh?

465. Pamka u3 nposona conporusicHrueM R = 0,04 OmM paBHOMEpPHO Bpallaercss B OJHOPOJHOM Mar-
HUTHOM 1oiie (B = 0,6 Ti). Ock BpallleHus JIEKUT B IJIOCKOCTH PAMKHU U MEPIEHIUKYIISPHA JIMHUSAM
unayknun. Inomans pamku S = 200 cm?. Onpenenuts 3apsaa Q , KOTOPhIi HOTEYET MO paMKe IpH
M3MEHEHHUH YIJla MEKy HOpMaJblo K paMKe U JTMHUAMU UHAyKuuu: 1). or 0 go 45°% 2).o0145 no 90°.
475. Conenoup cogepxut N = 800 ButkoB. CeueHne cepieyHuKa (M3 HEMarHuTHOTO MaTepHana)

S =10 cm?. TTo 0OMOTKE TeueT TOK, CO3JAFOIIH MOJIe C nHaykuued B =8 MTn. Onpenenuthb cpenHee
sraueHue DJIC « £ 9 caMOWHIYKIMH, KOTOpas BO3HHKACT HA 3aKMMax COJICHOW[IA, €CITU CHJIa TOKa
YMEHBIIAETCS MTPAKTUUECKH 10 HyJIs 3a Bpemst Af = 0,8 Mc.

Puc.14
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Kontponbnas padota Ne 3.
Bapuanr 6.

306. Toueunsie 3apsaabl Q; = 30 mxKn n Q> = -20 mxKn naxonsrcst Ha pacctosiHuu d = 20 cm Opyr OT
npyra. OnpenenauTb HaNpsSKEHHOCTh AIEKTPUYECKOro mojis £ B TOUYKE, yAaJeHHON OT MepBOro 3apsaa
Ha paccTosgHuH r; = 30 cm, a OT BTOpPOro - Har2 = 15 cm.

316. I1o ToHKOMY KOJIbILY paguycoM R = 2() cm paBHOMEPHO paclpeiesieH ¢ JIMHEHHON MIOTHOCTHIO T
= 0,2 mxKn/m 3apsia. OnpeaenuTs HANPSHDKEHHOCTh £ 3JIEKTPUYECKOTro MOJIsL, CO3/JaBaeMOT0 pacipeie-
JICHHBIM 3apsIOM B TOUKE A, HaxXOos1Ieicsl Ha OCH KOJIbIa Ha paccTOSHUU /1 = 2ROT ero 1eHTpa.

326. Ha n1Byx 6eCKOHEUHBIX NapaIelbHbIX IIJIOCKOCTSAX PABHOMEPHO PACIIPEIEIIEHBI 3apsi/ibl C IOBEPX-
HOCTHBIMHM IUIOTHOCTSIMHU 07 M 62 (puc. 15). Tpebyercs: 1) ucnonb3ys reopemy Octporpanckoro- ["aycca
Y NIPUHIUI CyHEPIO3ULUH IEKTPUUECKUX 0JIEH, HAUTH BbIpakeHUE E(X) HANPSyKEHHOCTU 3JIEKTPU-
geckoro nons B Tpex obnactax: I, I1 u 111 Ipunsateo; = 40, 62 =2 o; 2) npusATh 0 = 40 HK1/M° 1 TOUKy
PacOJIOKUTh MEXTY INIOCKOCTAMU; 3) MOCTPOUTH rpaduk £ (x).

336. Uerbipe OMHAKOBBIX KaIlJU PTYTH, 3apPsDKEHHBIX 10 MOTeHIuana ¢ = /(0 B, cIuBalOTCS B OJHY.
KakoB notenuuan ¢; odpazoBasiieiics kamim?

346. [IpuuHKa Maccoit m = 5 ke, Hecymas Ha cede N = () 311eKTPOHOB, NPOILJIA B BaKyyMe YCKOPSIIO-
11yro pazHoctb norenuuanoB U = | MB. KakoBa kuneTnueckas sHeprus T nbuinHk? Kakyro ckopocThb
v mpuoOpesa NbUTMHKA?

356. JIBa xonnencaropa eMkocTsiMU C; = 5 ux® u C2 = § mx@ coeAMHEHBI TTOCIIEIOBATEIBHO U TTPUCO-
eaunensl kK 6arapee ¢ DJIC ¢ = 80 B. Onpenenuts 3apsasl O; U 02 KOHACHCATOPOB M PA3HOCTH MOTEH-
nuanoB Um UxMmexny ux OOKIagKaMH.

366. Akxymyssatop ¢ OJ1C ¢ = 12 B 3apspkaercst OT CeTU ITOCTOSIHHOTO TOKa ¢ Hanpsbkenuem U = 15
B. OnpenenuTp HanpsyKeHUE Ha KIEMMax aKKyMYyJISITOpa, €CJIM €ro BHYTPEHHEE CONPOTUBIEHUE R; =
10 Om.

376. 3a Bpewmsi ¢ = () ¢ mpu paBHOMEPHO BO3pACTAIOIIEH CUJIE TOKA OT HYJIS 10 HEKOTOPOTO MaKCUMyMa
B IIPOBOJHUMKE BBIIEIMIIOCH KOJINYECTBO TEIUIOTHI O = 40 x/[orc. OnpenenuTs CpeaHIon CUly Toka « [ »
B IIPOBOJAHMKE, €CJIM €ro conpoTuBieHue R = 25 Om.

Puc.15

406. [To nByM GECKOHEYHO JUTMHHBIM ITPOBOJIaM, CKpPEIIEHHBIM MOJ] IPSMBIM YTJIOM, TeKyT TOkH 11 u I
=21 (I1 =100 A). OnpenenuTh MarHUTHYIO UHAYKLIHIO B B TOuke A, paBHOYAaI€HHON OT IIPOBO/IOB HA
paccrositaue d = 10 cm (puc. 6).

416. unel renepatopa mmHOM / = 4 M HaxoasaTcs Ha pacctosHuu d = 10 cMm npyr ot npyra. Haittu
CUJIy B3aUMHOI'O OTTAJIKHWBAHUS IIMH NPU KOPOTKOM 3aMBIKaHUH, €CIIUA TOK Ix; KOPOTKOTO 3aMbIKaHHUS
paBeH 5 KA.

426. 3apsan Q = 0,1 mxKu paBHOMEpPHO pacnipenenén no crepxkHio anuHon € = 50 cm. CrepkeHb Bpa-
IIaeTCs C YIVIOBOM CKOPOCTHI0O ® = 20 paji/c OTHOCUTEIHLHO OCH, IEPTIICHANKYJISIPHON CTEPKHIO U TIPO-
Xos1eit uepes ero cepenuny. HaiiTu MarHUTHBIH MOMEHT Pm, 00YCIIOBICHHBIH BpallleHUEM CTEPIKHS.

436. DnexTpoH BieTeN B 0JHOpoiHOe MarHuTHOE 1osie (B =200 M Tn) nepneHIukyasipHO JUHUSIM Mar-
HUTHOW MHAYKIUH. ONpeaennuTh CUTy SKBUBAJIEHTHOIO KPYTOBOT'O TOKA [sks , CO3/1aBa€MOT0 ABUKEHUEM
AIIEKTPOHA B MAarHUTHOM TIOJIE.
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446. OnHO3apsAIHBIN MOH JUTUA Maccol m = 7 a.e.M. MPOoIIET YCKOPSIOULYI0 Pa3HOCTh MOTEeHIIHaIoB U
=300 B marauTHOE U ’nekTpudeckoe noss. OnpeaennTs MarHUTHYI0 UHAYKLIKIO B nons, eciu Tpaek-
TOpUs HMOHA B CKPELIECHHBIX MOJISIX IpsiMoinHeiHa. Hampspkennocts E anexTpudeckoro moss paBHa 2
kB/m.

456. ITnockuit KOHTYp ¢ TOkOoM [ =15 A, cBOOOAHO YCTAaHOBWJICS B OJTHOPOJTHOM MarHMTHOM Tone (B =
0,4 Tx). Inomans xkoutypa S = 200 cm?. Tlopaep:kuBas TOK B KOHTYPe HEH3MEHHBIM, €T0 HOBEPHYIIH
OTHOCHUTEIIHO OCH, JIeXKAIIel B TNIOCKOCTH KOHTYpa, Ha yroi a =40° . OnpeneinuTb COBEPUICHHYIO ITPU
3TOM paboTy A.

466. IIpoBosiouHbIil BUTOK quameTpoM D =5 cM U cornpoTuBiienreM R = 0,02 OM HaXxoauTCsl B OJTHO-
poaHoMm MarHuTHOM nose (B = 0,3 Ta). Ilnockocts BuTKa cocrasiseT yroa ¢ =40° ¢ TMHUAMU UHIYK-
nuu. Kaxoif 3apsn O nporeder 1o BUTKY NMPH BBIKJIIFOUEHUU MAarHUTHOTO oI ?

476. Ilo xarymke HHOYKTUBHOCTBIO L = 8 MKI'H Teuer Tok [ = 6 A. OnpenenuTs cpeiHee 3HaUCHUE
S/IC « £ » caMOMHIYKIIMY BO3HUKAIOIIEH B KOHTYPE, €CIIH CHUJIa TOKAa U3MEHUTCS MPAKTHUECKH 10 HYJIS
3a BpeMs Af =5 Mc.

Puc.16

KonTponbnas padota Ne 3.
Bapwuanr 7.

307. B BepmmHax npaBWIBHOTO TPEYTOJIBHUKA CO CTOpOHON o = [0 cm HaxonsaTcs 3apsiabl Q7 = 10
MkKn, Q2 =20 mxKn n Q3 = 30 mxKn. Onpenenuts cuily F, IeiCTBYIOIYIO Ha 3apsia (J; CO CTOPOHBI
JBYX APYTUX 3apsi/iOB.

317. I1lo TOHKOMY MOJYKOJIbILY paBHOMEPHO pactipezeneH 3apsaa O = 20 mxKn ¢ TMHENHOMN MITOTHOCTBIO
7 = 0,1 mxKn/m. OnipeienuTh HaPSDKEHHOCTh E 3JIEKTPUUYECKOTO OIS, CO34aBaeMOro pacrpeiesieH-
HBIM 3apsiIoM B Touke O, COBIAAIOMNIEH C IIEHTPOM KOJIbIIA.

327. Ha n1Byx O€CKOHEUYHBIX apalJIeNIbHBIX IIJIOCKOCTSAX PABHOMEPHO paclpe/iesieHbl 3apsbl ¢ TOBEPX-
HOCTHBIMH TJIOTHOCTSIMU 07 ¥ 02 (puc. 17). Tpebyercs: 1) ucnonb3ys reopemy Octporpajckoro- ["aycca
U MIPUHLUI CYNEPIO3ULUH AIEKTPUUYECKHX T0JIel, HalTH BbIpaxkeHHne E(X) HANpsHDKEHHOCTH AJIEKTPU-
yeckoro nous B Tpex obnactsax: L, I1 u IIL Ipunsartee; = o, 62 =-2 6, 2) NpuHAThL ¢ = 20 nK1/M’ 1 TouKy
PacIOIOXKUTh CIIpaBa OT MJIOCKOCTEH.; 3) MOCTPOUTH rpaduk £ (x).

337. TOHKUH CTEPKEHb COTHYT B KOJIBIO paguycoM R = [0 cm. OH paBHOMEPHO 3apsHKEH € JIMHEHMHOMN
IUIOTHOCTHIO 3apsizia 7 = 800 nKn/m. OnpenenuTh NOTEHINAN ¢ B TOUKE, PACMIOJIOKEHHOM Ha OCH KOJIbIIa
Ha paccTossHUU /1 = () cm OT ero LeHTpa.

347. Kakoit MUHUMAaIIbHON CKOPOCTBIO Umin JOJKEH 00JaJaTh MIPOTOH, YTOOBI OH MOT' IOCTUTHYTH IO-
BEPXHOCTH 3apsDKEHHOTO JI0 MoTeHmana ¢ = 400 B merammudeckoro mapa (puc. 18)?

357. IInockuii KOHAEHCATOP COCTOUT U3 IBYX KPYTJBIX IUNIACTUH paauycoM R = 10 cm kaxnaas. Paccro-
SHHUE MexXy TuiactTuHamu d = 2 mm. KoHgeHcarop npucoeuHeH K UICTOYHUKY Hampsbkenus U = 80 B.
Onpenenuts 3apsa Q U HAPSDKEHHOCTh E MOJIS KOHJEHcaTopa B IBYX CIIydasxX: a) JUAJIEKTPUK — BO3-
IyX; 0) TUAIEKTPUK — CTEKJIO.

367. Ot ucrounuka ¢ HanpspbkeHueMm U = 800 B HeoOXoauMo nepeaTh NOTPeOUTEN0 MOITHOCTh P =
10 kBm na HekoTopoe paccTosiHie. Kakoe HanbosbIliee CONpOTHUBICHUE MOXKET UMETh JINHUSA ITepeaayH,
4yTOOBI MOTEPH SHEPTHHU B HEW He npeBblanu /0 % ot nepeaaBaeMoil MOLUTHOCTH?
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377. 3a BpeMms ¢ = 8§ ¢ Ipu paBHOMEPHO BO3pACTaBIICH CUJIE TOKA B POBOJHUKE COTPOTUBICHUEM R =
8 Om BBIAENINIOCH KOIMUECTBO TemnoThl O = 500 [oc. OnpenenuTs 3apsij g, IPOXOASIIUN B IPOXOAs-
U B MPOBOJHUKE, €CIIU TOKA B HAYAJIbHBIII MOMEHT BPEMEHHU paBHA HYIIIO.

Puc.17 Puc.18

Kontponsnas padora Ne 4.
Bapuant 7.

407. ITo OeckOHEYHO AIMHHOMY POBOY, U30IHYTOMY TaK, KaK 3TO [10Ka3aHo Ha puc. 19, reder Tok I =
200 A. Onpenenutb MarHUTHY!O uHAYKIMIO B B Touke O. Paguyc nyru R = 10 cm.

417. KsampaTHblii KOHTYp co cTopoHoii o = 10 cM, o koTopomy TeueT Tok [ = 50 A, cBobGoaHO ycTa-
HOBWICA B OHOpPoiHOM MarHUTHOM nosie (B = 10 mTn). Onpenenuts nuzmenenue All noteHuuansHom
SHEPruM KOHTYypa MU IOBOPOTE BOKPYT OCH, JISHKAILEH B INIOCKOCTH KOHTYpA, Ha yroil 9 =180°.

427. DneKTpOH B aTOME BOJIOPOJIa IBUKETCS BOKPYT si/ipa (IIPOTOHA) 1O OKPYKHOCTH paguycoM R =53
cM. OnpeenuTh MarHUTHBIM MOMEHT Pm KBUBAJIEHTHOTO KPYTOBOI'O TOKA.

437. TIpoToH mpolen yCKOpsolyto pasHocTh noreHumanos U = 300 B u Bieren B 0AHOPOIHOE Mar-
nutHoe none (B =20 m Ti) oz yriaom o = 30° k tuHMSAM MarHuTHON MHAYKIMK. OnpeaenuTs mar h u
panuyc R BUHTOBOI JMHUY, 110 KOTOPOH OyAET ABUraThCs MPOTOH B MAarHUTHOM TIOJIE.

447. Anpga-dactuna, uMeronas CKopocTs v = 2 Mwm/c, Bieraet noa yrioM o = 30° K COHarpaBIEeHHOMY
marautHomy (B = 1 MTi) u snekrpuueckomy (E = 1 kB/m) nonsm. Onpeaenuts yckopeHue a~ anbga-
YaCTUILIBI.

457. BUTOK, B KOTOpPOM MOJIep)KUBAETCS MOCTOsTHHAsE cuiia Toka [ = 60 A, cBOOOAHO yCTaHOBMJICS B
OJIHOPOAHOM MarHutHoM nouse (B = 20 mTun). uamerp Butka d = 10 cm. Kakyro paboty A4 Hy»kHO
COBEPILUTH JJIsI TOr0, YTOOBI MOBEPHYTh BUTOK OTHOCUTENIBHO OCH, COBIMAJAIOIIEH C AUaMETPOM, Ha
yrona =m/3?

467. Pamka, cogepxamast N = 200 BUTKOB TOHKOTO MPOBO/A, MOXET CBOOOAHO BPALIAThCs OTHOCH-
TeNLHO OCH, JieXKaleil B II0ckocTH paMku. Ilnomans pamku S = 50 cm?. Och paMKH NepIeHIUKYISpHa
JUHHUSAM UHIYKIUU OJTHOPOAHOTO MarHutHoro noist (B = 0,05 Tn). Onpenenuts makcumanbhyio D/1C
& mox, KOTOpask HHAYLUPYETCs B paMKe HpU ee BpalleHut ¢ 4acTotoi n = 40 ¢\,

477. B anexTpuuecKoi Lienu, coaeprKallen pesuctop cornporusieHrueM R =20 OM U KaTylKy HHIYK-
tuBHOCTHIO L = 0,06 I'H, Teuer Tok /=20 A. Onpenenuts cuny Toka [ B menu uepe3 Ar = 0,2 mc
10CJIE €€ Pa3MbIKaHUS.

Puc.19
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Kontponbnas padota Ne 3.
Bapuanr 8.

308. B BepumHax KBajipaTa HaXoasATCs OfMHAKOBbIE 3apsapl O = 0> = O3 = Qs = 8 - 107"? Kn. Kakoit
OTpULATENIbHBIN 3apsa O HY>KHO TOMECTUTH B LIEHTPE KBaipaTa, 4ToObI CHjla B3AUMHOTO OTTAJIKUBAHUS
MIOJIO’KUTENBHBIX 3apsA10B ObliIa YpPaBHOBEILIEHA CHUIJION MPUTSKEHHSI OTPULIATENBHOIO 3apsiaa?

318. YUeTBepTh TOHKOI'O KOJbIIa paauycoM R = [() cm HECeT paBHOMEPHO paclpeeleHHbIn 3apan O =
0,05 mxKn. Onpenenutb HAMPSXKEHHOCTh E3JIEKTPUUECKOT0 T0JIsA, CO3/1aBAEMOT0 PacIpe/Ie/ICHHBIM 3a-
psaoM B Touke O, COBIAJAIONICH ¢ IEHTPOM KOJIbIIA.

328. Ha 1ByX KOAaKCHAJIbHBIX O€CKOHEUHBIX IUIMHAPAX paguycamMu R U 2R paBHOMEPHO pacipeaeIeHbI
3apsbl ¢ MOBEPXHOCTHBIMU IIOTHOCTSIMHU a7 U g2(puc. 20). Tpebyetcs: 1) ucnonsiys teopemy Octpa-
rpajckoro-lI'aycca: HaliTH 3aBUCUMOCTD E (r) HaIpsHKEHHOCTH 3JIEKTPUUECKOTO MOJS OT PacCTOSIHUS
s Tpex obmacteit: I, I1 u 111 Tlpunste o7 = - 20, 02 = 0, 2) BBIYUCINUTD HAPSHKEHHOCTh £ B TOYKE,
yAJEHHOW OT OCH LIWJIMHJPOB Ha pacCTOSIHUE 7, U yKa3aTh HarpaBieHue Bektopa E. [Ipunsats o = 50
uKn/m?, r = 1,5 R ; 3) noctpouts rpadgux  E (7).

338. [Tose 06pa30BaHO TOYESUHBIM TUTIOJIEM C HIEKTPHIECKUM MOMEHTOM p = 200 nKn - m. Onipenenutsb
pa3HOCTh MOTEHIHMANOB U IByX TOUYEK IOJISI, PACTIOIOKEHHBIX CHMMETPUYHO OTHOCUTEIBHO JUIIONS Ha
€ro OCH Ha paccTOAHUHU 7 = 4() cm OT LIEHTpa AUIOJIS.

348. B ogHOpOIHOE 3IEKTPUUYECKOE MOJI€ HAMIPSHKEHHOCTHIO £ = 200 B/m BietaeT (BAOJIb CUIOBOU JIH-
HUU) JIEKTPOH CO CKOPOCTHIO 09 = 2 Mm/c. Onpenenuth paccTosiHue £, KOTOPOE MPOUIET JIEKTPOH 10
TOYKH, B KOTOPOI €ro CKOPOCTh OyeT paBHA MOJOBUHE HAYABbHOM.

358. JIBa MeTaNIMYECKUX 1IapUKa paauycaMu R; = 5 cunR> = 10 cm umerot 3apsiabl Q7 = 40 nKa u Q>
= - 20 nKx cootBeTcTBeHHO. Haiitu sHepruto W, koTopas BbIIEIUTCS NPU paspse, eCiau mapbl COequ-
HUTb IPOBOJIHUKOM.

368. IIpu BKIIIOUEHUH 3IEKTPOMOTOpA B ceTh ¢ HanpspkeHueM U = 220 B oH notpebinsier Tok [ = 5 A.
Ornpenenutb MOIIHOCTb, MOTpedsiemyto MoTopoM, u ero KIIJI, eciiu conpoTuBinenune R 0OMOTKH MO-
TOpa paBHO 6 Om.

378. OnpenenuTb KOJIUYECTBO TEMIOTHI (), BhlAeNUBIIEeCs 3a BpeMs ¢ = /() ¢ B IPOBOJJHUKE CONPOTUB-
nenreM R = 10 Om, eciii cuiia TOKa B HEM, pABHOMEPHO YMEHbIIASACh, U3MeHWIach ot [; = 10 4 no I> =

0.

Puc.20

KonTponbhas padora Ne 4.
Bapmuanr 8.

408. ITo Tonkomy koablty TeueT Tok I = 80 A. OnpenenuTs MarHUTHYIO HHAYKIMIO B B TOuke A, paB-
HOY/IaJIEHHOM OT TOYeK KoJiblla Ha paccTosiHue r = 10 cm (puc. 21). Yron a = n/6.

418. Tonkoe npoBojsIIee Koibllo ¢ TOkoM [ =40 A momerieHo B 0AHOpoaHOe MarHuTHOoe noiie (B = 80
MmTi). IlnockocTh KoJblia NEPIEHIUKYIISIpHA JIMHUSIM MarHUTHOW uHAyKuu. Paguyc R komnbia paBen
20 cm. Haiitu cuity F, pacTsaruparoniyto KoJiblo.

428. CrutomrHOM nunuHAp paaunycoM R =4 cM u BeicoToi h = 15 cM HeceT paBHOMEPHO pacIpeiesieH-
HBbIi 110 06bemy 3apsa ( £ = 0,1 mx Ki/m?). Lumunap Bpamaercs ¢ yactoroii n = 10 ¢! ornocurensno
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OCH, COBIQIAIOIIEH C €ro TeOMETPUIECKON 0Cchl0. HaliTh MarHUTHBI MOMEHT Pm HIIJIMHIPA, O0YCIIOB-
JICHHBIN €T0 BpallleHUEM

438. Anbda-yacTuia, Mpouasi yCKOPSIIOUTYI0 pa3HOCTh MoTeHIManoB U, cTajia IBUTaThCs B OJHOPOTHOM
MarauTHOM 1oie (B = 50 m Ti) mo BUHTOBO# JinHuU ¢ larom h = 5 ¢cm  u  pagmycom R = 1 cwm.
Onpenenuts yCKOPSAIOIIYIO Pa3HOCTh MOTEHIIMAIOB, KOTOPYIO MPOIIUIa alb(a-yacTHIia.

448. TlpoToH mpoIesn HEKOTOPYIO YCKOPSIOUIYIO pa3HOCTh MOTeHIMaaoB U U BJI€TEN B CKPEIICHHbBIC
MO/ MPSIMBIM YTJIOM OJHOPOJHBIE moJis: MarHuTHOe (B =5 MTn) u anexrpudeckoe (E = 20 kB/m).
Onpenenuts pazHoCTh MOTEHIUANO0B U, €Ciii IPOTOH B CKPEIICHHBIX MOJIAX JIBUYKETCS MPSIMOIMHENHHO.
458. B 0JHOPOIHOM MAarHUTHOM I0JI€ MEPHEHANKYISIPHO JIMHUSAM UHIYKIUH PACIIONOKEH IUIOCKUN
KOHTyp miomansio S = 100 cm?. TlomiepxuBas B KOHType MOCTOSHHYIO ciiy Toka [ = 50 A, ero
MEePEeMECTUIIN U3 TOJS B 001aCTh MPOCTPAHCTBA, /1€ MoJe OTCYTCTBYeT. OnpeaeauTh MarHUTHYIO HH-
IYKIUIO B OIS, €Ciy MpH IepeMeIleHnu KOHTypa Oblia coBepiieHa padora 4 = 0,4 Jx.

468. IpstMoii TpOBOASIINN CTEPKEHD THHOU ¢ = 40 CM HAXOUTCS B OJTHOPOJHOM MarHUTHOM moJie (B
= 0,1 Tn). KoHIbI CTep:KHS 3aMKHYThI THOKMM IIPOBOAOM, HaxoAAMUMcsl BHE 1ojs. ConpoTHBIEHNE
Bcelt nernu R = 0,5 Om. Kakas moutHocTs P otpedyeTcs 1uisi paBHOMEPHOTO MEPEMEICHHs CTEPKHS
NEePIEHANKYISPHO JIMHUSM MAarHUTHOW MHIYKIIMH CO CKOPOCThIO 0 = 10 m/c?

478. llenb cOCTOUT U3 KaTyIIKU MHAYKTUBHOCTHIO L = 0,1 'H U wucroyHuka Toka. McTouHuk Toka
OTKJIFOUMJIN, HE pa3pbiBas Lenu. Bpems, yepes koTopoe cuia Toka ymenbimutes 10 0,001 nepBoHavanb-
HOTo 3HaueHus, paBHO ¢ = 0,07 c. OnpeaenuTh COMPOTUBICHUE KATYIIKH.

Puc.21

KonTponbnast padora Ne 3.
Bapmuant 9.

309. Ha paccrossauu d = 20 cm HaxoaaTcs iBa ToueuHbIX 3apsaaa: QO = -50 uKn nQ> = 100 uKn. Onpe-
nenuTh cuty F, neiictBytomryto Ha 3apsin Oz = -10 nKn, ynaneHHbIH OT 000HX 3apsiI0B Ha OJJUHAKOBOE
paccTosiHue, paBHOE d.

319. Ilo ToHKOMY KOJIbIly paBHOMEPHO pactnpeneiieH 3apsia Q = 10 nKn ¢ TMHEHHON TIIOTHOCTBIO T =
0,01 mxKn/m. OnpenenuTs HaPSHKEHHOCTh E 3JIEKTPUYECKOro OIS, CO3AaBaeMOro pacrpeieIeHHbIM
3apsAJIOM B TOUKE A, JIeKallel Ha OCH KOJIbLA U YJAJIEHHOU OT €ro IIEHTPa Ha PACCTOSHUE PABHOE PaJIn-
yCy KOJIBLIA.

329. Ha aByx KoakcHalIbHbIX OECKOHEUHBIX HWIMHJpaX paarnycaMu R 1 2R paBHOMEPHO pacipeieieHbl
3apsi/ibl C MOBEPXHOCTHBIMHU IUIOTHOCTAMHU o7 U a2(puc. 22). TpeOyercs: 1) ucnons3ys teopemy Octpa-
rpajackoro-lI'aycca: HaliTH 3aBUCUMOCTh E (I) HANPsHKEHHOCTH JIEKTPHUYECKOTO TOJISi OT PACCTOSHUS
s Tpex obnacreit: I, II u lI. Ilpunste 6; = 0, 62 =- ¢; 2) BBIYUCIUTH HANPSDKEHHOCTh £ B TOUKe,
YAQJIECHHON OT OCH LIWJIMHJPOB HA PAacCTOSIHUE 7, M yYKa3aTh HamnpasiieHHe Bekropa E. [Ipunars o = 60
nKi/m?, r = 3 R ; 3) noctpouts rpapux  E (7).
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339. DnekTpuueckoe mosie 00pa3oBaHO OECKOHEYHO NJIMHHOMN 3apsDKEHHOW HUTHIO, JIMHEHHAs TUIOT-
HOCTB 3apsa Kotopoi v = 20 nKin/m. Onpenenurs pa3HOCTh MOTEHIUAIOB U IBYX TOYEK OIS, OTCTO-
AIIMX OT HUTU HA PacCTOAHUU 17 = 8 cmur2 = 12 cm.

349. DaeKTpUUYECKOE MOJIE CO3/IaH0 OECKOHEUHOM 3apsKEHHOU MPSIMOM JIMHUEH ¢ paBHOMEPHO pacmpe-
JeneHHBIM 3apsaaoM (7 = 10 nKn/m). OnpenennTs KHHETHYECKYIO YJHEPTHI0 T23JIEKTPOHA B TOUKE 2, €CIIU
B Touke | ero kunernueckas saueprust 7; = 200 sB (puc. 23).

359. IlpocTpancTBO MEXAY IIACTUHAMM IJIOCKOTO KOHAEHCATOpa 3alOJHEHO ABYMS CIOSMU JUAJICK-
TPUKA: CTeKJIa TOMIUHON d; = (,2 cm u cnoeM napaduna TonmnuHon d2 = 0,3 cm. PazHocTh IOTEHITNA-
70B Mexy ooknankamu U = 300 B. Onpenenutb HalpsHKEHHOCTh £ TOJs M MMajieHue MOTeHINAalIa B
KaXXJIOM U3 CJIOEB.

369. B cetb ¢ HanpskenueM U = 100 B nogKIIOYMIA KaTyIIKy ¢ CONPOTUBIEHUEM R; = 2 kOm Y BOJIb-
TMETp, COEJMHEHHBIE NoceoBaTenbHo. [Tokazanue BoapT™MeTpa U; = 80 B. Korja KaTylky 3aMEeHUIIN
JIpyrou, BoJbTMeTp nokazan Uz = 60 B. OnpenenuTs COMPOTUBICHUE RAPYTrol KaTyIIKH.

379. Cuna Toka B 1IeNu U3MEHsSIETCS 110 3aKoHY [ = Ipsinwt. OnpenenuTsh KOJIUYECTBO TEIIOTHI, KOTOPOE
BBIJICTIUTCS B POBOJIHUKE conpoTuBieHueM R = /() Om 3a Bpemsi, paBHOE ueTBepTH nepuoja (ot £; = 0
not; =T/4,tne T= 10 c).

Puc.22 Puc.23

KonTponbhast padota Ne 4.
Bapuant 9.

409. 1o nByM OECKOHEYHO AJTUHHBIM, MPSIMBIM MapajuIeIbHBIM MPOBOJAM TEKYT OAMHAKOBBIE TOKH | =
60 A. OnpenenuTs MarHUTHYIO UHAYKIMIO B B Touke A (puc. 24), paBHOYIaJl€HHON OT MPOBOJOB Ha
paccrosnue d = 10 cMm. Yrona = n/3.

419. KBaznpatHas paMKa U3 TOHKOT'O IIPOBOJIa MOXET CBOOOJHO BpAIIaThCS BOKPYT MOPU30HTAIBHON
OCH, COBMaIaroIIeH ¢ OJHON U3 cTopoH. Macca m pamku paBHa 20 r. PamMKy moMecTHIIN B OAHOPOJHOE
marauTHoe noisie (B = 0,1 Tu), HanpaBieHHOe BepTUKAIBHO BBepX. Onpenenuts yroi o, Ha KOTOpBIi
OTKJIOHWJIACh paMKa OT BEPTUKaJIM, KOTJ1a 1o Hell npomyctuiu Tok [ =10 A.

429. Tlo noBepxHOCcTH nucka paauycoM R = 15 cM paBHOMepHO pacnpenenen 3apsan Q = 0,2 mx Ki.
Juck Bpaiaercs ¢ yriioBoi CKOpocTbio ® = 30 paji/c OTHOCUTENBHO OCH, IEPIICHIUKYIIPHOM TIOCKO-
CTH AMCKA M IPOXOAALIeH uepe3 ero ueHtp. OnpeaennTh MarHUTHBIH MOMEHT Pm, 00YCIIOBICHHBIH Bpa-
[ICHUEM JHCKa.

439. Non c ku"etndeckoit sneprueid T = 1 k3B nonan B ogHoponnoe maruutHoe nosie (B =21 m Tn) u
CTaJl JBUTATbCs MO OKPYKHOCTH. OIpenenuTb MarHUTHBIA MOMEHT Pm 3KBHUBAJIEHTHOI'O KPYTOBOI'O
TOKa.

449. MarunutHoe (B = 2 MTn) u anekrpuueckoe (E = 1,6 kB/m) nons conanpasnensl. [leprnenauky-
nspHO BekTopaM B u E BIieTaer sneKTpoH co ckopocThio v = 0,8 Mm/c. Onpeaenursh ycKopeHue a*
AIIEKTPOHA.

459. Inockwuii KOHTYp ¢ TokoM [ = 50 A pacmonoxeH B 0OJHOPOJAHOM MarHUTHOM mone (B = 0,6 Tn)
TaK, YTO HOPMaJlb K KOHTYPY NepIeHANKYJIsIpHa JIUHUAM MarHUTHOW UHAYKIUH. Onpenenuts paboTy,
COBEpUIAEMYIO CHJIaMH TMOJIS IPU MEJIEHHOM IOBOPOTE KOHTYpPa OKOJIO OCH, JIEJKAIIEW B INIOCKOCTU
KOHTYypa, Ha yroi a = 30°.

469. IpoBosouHbIl KoHTYp muomansio S = 500 cM? u comporusnenueM R = 0,1 OM paBHOMEPHO
BpaIiaeTcs B 0OJHOPOIHOM MarHuTHOM Toiie (B = 0,5 Ti). Ock BpaieHus JISKUT B TUIOCKOCTH KOJIbIIA
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U TIepIEeHANKYJIIpHA JTUHUSAM MarHUTHOW MHAYKUMU. OnpenenuTh MakCUMaibHYI0 MOIIHOCTh  Pmax,
HEOOXOIUMYIO JIJISl BPAILIEHUS KOHTYPA C YIIIOBOM CKOpOCcThIO 0 = 50 pan/c.

479. VICTOYHMK TOKa 3aMKHYJHM Ha KaTyIIKy conpoTuBieHneM R =10 OM U MHAYKTUBHOCTBIO L =
0,2 I'n. Yepes kakoe BpeMsi cujia Toka B 1ienu gocturaet 50% MakCUMaabHOTO 3HAUYCHUS?

Puc.24

4cemectp

Kontponsnas padora Ne 5.
Bapuanr 0.

1. YcranoBka ais HabmoeHus Kosel] HploToHa ocBemaeTcss HOpMajabHO MaJarolliiM MOHOXpOMaTHye-
ckuM cBeToM (A = 590 HM). Pannyc kpuBU3HBI R JMH3BI paBeH 5 CM. ONPEAETUTH TONILUHY d3 BO3AYLI-
HOT'O IPOMEXKYTKA B TOM MECTE, I/Ie B OTPAKEHHOM CBETE HAOJII0JIaeTCs TPEThE CBETIIOE KOJIBIIO.
2. PaccrosiHue Mex 1y IITpuxaMu 1udpakinoHHoH pemeTku d =4 Mxm. Ha pemeTky najaetr HopMaibHO
CBET C AIMHOM BOJHBI A = 0,58 MKM. MakcuMyM Kakoro HauOoJbILEro MopsKa 1aeT 3Ta pemeTka?
3. Ilydok cBeTa nmajaer Ha MJIOCKONAPAJUIEIbHYIO CTEKISIHHYIO IJIACTUHY, HYXKHSISI IOBEPXHOCTh KOTO-
poii HaxoauTcs B Boje. [Ipu kakom yrie najeHus g CBET, OTPAKEHHBIM OT TpaHUIIBI CTEKJIO — BOJA,
OyJeT MaKCUMaJIbHO MOJISIpU30BaH?
4. PenATUBUCTCKUIA MPOTOH 00J1a1a]1 KWHETHUECKOM SHEeprueil, paBHOM 3HEPruM MOKOs. ONPEAETUTh, BO
CKOJIBKO pa3 BO3pacTeT €ro KNHETUUECKasi SHEPTus, €CIIU €ro UMITYJIbC YBEIUUUTCS B 1 = 2 pa3a.
5. CpenHss dHepreTHueckas cBETUMOCTh R moBepxHocTH 3emiu pasHa 0,54 JIx/(cm? mun). Kakosa
J0JIKHA ObITh TeMnepatypa 7 TOBEpXHOCTH 3eMJIU, €CIIH YCIIOBHO CUUTATh, UTO OHA M3JIy4aeT KakK cepoe
Teno ¢ ko3 duirenTom uepHoTsl at=0,25?
6. Ha nMHKOBYIO IJIaCTHHY HAINpaBJiIeH MOHOXPOMAaTHYECKHUI ITy4oK cBeTa. POTOTOK IpeKpaliaercs npu
3afepKuBaroIeil pasHocTy noteHuuanoB U = 1,5 B. Onpenenuts JUIMHY BOJHBI A CBETa, MaIAIOIIETO
Ha TUIaCTUHY.
7. OnpenenuTb UMIYJIbC pe DIEKTPOHA OTJAUM, €cii OTOH ¢ 3Heprueit €1 = 1,53 MaB B pesynbrarte
paccesiHAsI Ha CBOOOJIHOM DJIEKTPOHE MOTEPSUT 3 CBOCH SHEPTHH.
8. ToueuHbIif HCTOYHUK MOHOXPOMATHUECKOTO (A = 1 HM) U3ITyueHHsI HAXOAUTCS B LIEHTpe cepuye-
CKOM 3auepHeHHOM K00kl paguycoMm R = 10 cm. OmnpenenuTs CBETOBOE JIaBIICHUE p, TIPOU3BOINMOC
Ha BHYTPEHHIOIO TIOBEPXHOCTH KOJIOBI, €CITM MOIIHOCTh UCTOUHUKA P = 1 KBT.
KonTponbnast padorta Ne 5.

Bapmuanr 1.

1. Mexny CTeKJISIHHOM MJIAaCTUHKOM U JIeKallleld Ha Hel MJIOCKOBBIMYKIION JIMH30M HAXOAUTCS KU/~
KocTh. HaliTu mokasarenb npeioMIICHUS dKUJKOCTH, €CIIH PAaInyC 7’3 TPETHEro TEMHOTO KoJiblia Hrro-
TOHA TPY HAOIIOIEHUH B OTPA’KEHHOM CBETE C JUITMHOM BOJIHBI A = 0,6 MKM paBeH 0,82 mM. Pammyc
KpHUBU3HBI JIMH3BI R = 0,5 M.
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2. Kakoe HaumeHbI1ee YUCI0 Npin LITPUXOB JOJKHA COAEPKATh TUGPAKIIMOHHAS pelIeTKa, YTOObI B
CIIEKTPE BTOPOTO MOPSIKA MOKHO OBLITO BUIETH PAa3ACIbHO JIBE KEIThIC THHUHM HATPHS C JUTMHAMU
BOTH A1 = 589,0 aM 1 A2 = 589,6 um ? KakoBa ayinHa € TakOW PEIIETKH, €CJIA IMTOCTOsTHHAS PEIICTKH d
=5 MKM?

3. [InactuHKy KBapua TONIUHON d =2 MM MOMECTHJIM MEXy MapaiieIbHbIMU HUKOJISIMU, B PE3YJIb-
TaTe 4ero IIOCKOCTh MOJSPU3aALUU MOHOXPOMATHYECKOTO CBETa MOBEpHYJIach Ha yroia ¢ =53°. Kakoii
HAaUMEHbBIIEH TOJIIMHBI dmin CIIEAYET B3STh IJIACTUHKY, YTOOBI MOJI€ 3pEHUs OJISPUMETpa CTajo Co-
BEPIICHHO TEMHbIM?

4. Yacrtuua ABHKETCS CO CKOPOCTBIO 0 = ¢/3, THEe ¢ — CKOpPOCTh cBeTa B Bakyyme. Kakyro o1to sHep-
TUU TIOKOSI COCTABJISIET KHHETUYECKAs SHEPTHsi?

5. BeraucauTs HCTHHHYO Temnepatypy 7 BoJb(paMOBON pacKajJeHHOH JICHTBI, €CJIM pagrualiiOHHON
NUPOMETP MOKA3bIBAET TeMNepaTypy 7Tpax = 2,5 kK. [lpuHATH, 4TO NOTIIOMATEIBHAS. CIOCOOHOCTH /IS
BOJIb(ppaMa He 3aBUCUT OT YaCTOTHI U3Ty4eHHus: U paBHa o; = 0,35.

6. Kpacnas rpannmna ¢potosddexra mist nukia 4o = 310 M. Onpenesits MaKCUMaTbHYI0 KHHETHYEC-
CKYIO DHEPTHIO Tmax (POTOITEKTPOHOB B DNIEKTPOH-BOJIBTAX, €CIIM HA IUHK MaJaeT CBET C ITTMHON
BOJIHBEI A = 200 HM.

7. @oron npu 3¢ dexre KomnroHna Ha cBOOOTHOM AJIEKTpOHE ObLT paccesH Ha yron ¢ =n/2. Onpene-
nuTh uMIynse p ( B MaB/c)?, npuobpeTeHHbIil 31IeKTPOHOM, €C/IH SHEPrUsl (POTOHA 10 PACCETHUS
on11a €1 = 1,02 M»aB.

2 IMbB/c — eMHUIA UMITYJIbCA:
1,60x107"2 e

1 MsB/c =
3x108 /¢

:5,33X10_22K2-M/C

KonTposbnas padora Ne 5.
Bapmuanr 2.

1. Ha ToHKYy!O IUIEHKY B HalpaBJIE€HUH HOPMAJIH K €€ IOBEPXHOCTH MaZjaeT MOHOXPOMAaTHYECKHUI
cBeT ¢ AnHOM BoJHBI A = 500 HM. OTpakeHHBIN OT Hee CBET MAaKCUMAJIbHO YCHUJIEH BCIeI-
CTBUE UHTEP(EPEHIINH.
2. KontpoabHas padora Ne S,
Bapuanr 3.
1. PaccTosnue L ot menel 10 skpana B onsite FOHra paBHo 1 M. OnpenenuTs paccTOSHUE MEXIY Lie-
JISIMU, €CJTH Ha oTpe3ke anuHoi £ = 1 cM yknaasiBaetcst N =10 TeMHBIX HHTEPPEPEHITMOHHBIX TTOJIOC.
JlmuHa BostHBI A = 0,7 MKM.
2. Ha nudpakinmnonnyro penieTky nagaeT HOpMaabHO MapauieIbHbIN Mydok 0enoro ceeta. CeKTphl
TPETHETO U YETBEPTOTO MOPSIIKA YACTUYHO HAKJIAABIBAIOTCS APYT Ha Apyra. Ha kakyro JUIMHY BOJIHBI B
CIIEKTPE YETBEPTOTO MOPSIKA HAKJIaAbIBaeTCs Tpanuia (A = 780 HM) cieKTpa TpeThero mopsiaka?
3. KBapueByto MIIacTUHKY IIOMECTHIIA MEXy CKPELIEHHBIMUA HUKOJISIMU. [Ipy Kakoil HanMeHbIIeH
TONUIMHE dmit KBapPIIEBOM MIACTUHBI MOJI€ 3pEHUS MEX]Ty HUKOJSIMU OyZeT MaKCUMaJIbHO MTPOCBET-
neno? [loctostHHAs BpallleHHs o KBaplia paBHa 27 rpaj/ MM.
4. Ilpu xako# ckopoctu 3 (B JOJISIX CKOPOCTH CBETA) PENIATUBHUCTCKAsI Macca JIF000H YacTHIlbI Belle-
cTBa B n = 3 pa3a 0oJIbIlIe Macchl MOKOs?
5. Temnepatypa abcontotHo uepHoro tena T =2 kK. Onpenenuts JUIMHY BOJIHBI Am, HA KOTOPYIO IIPU-
XOJUTCSI MAKCUMYM SHEPTUU U3TYUYEHMS], U CIEKTPAIbHYIO INIOTHOCTh SHEPT€TUYECKON CBETUMOCTH
(M3My4aTeTbHOCTH (17, T)max JUTSI 9TOM JJIMHBI BOJIHBI.
6. ®otoH ¢ sHeprueit € = 10 3B magaer Ha cepeOpsHYIO IUIACTUHY U BbI3bIBaeT GoTodddext. Onperne-
JIUTHh UMITYJIbC p, TIOJYYEHHBIHN MJIACTUHOMN, €CIIU MPUHATh, YTO HANpaBJIeHUs JBUXKEHUs PoToHA U (o-
TORJIEKTPOHA JIEKAT HA OAHOU NPSMOU, IEPICHAUKYJIIPHON IIOBEPXHOCTH IUIACTHH.
7. Kakas monst sHepruu ¢potoHa npuxoautcs npu 3¢ dexkre KomnTona Ha 3J€KTPOH OTJa4H, €CITH pac-
cestHUe OTOHA MPOMCXOUT Ha yroi & = w/2? DHeprus ¢poroHa 1o paccesHus €1 = 0,51 MaB.
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8. OmpenenuTh SHEPTeTHUECKYI0 OCBEIIEHHOCTD (00Jy4eHHOCTD) Ee 3€pKaTbHOM MMOBEPXHOCTH, €CITH
JABJICHHE p, IPOU3BOIMMOE M3TydeHueM, paBHo 40 mxlla. M3mydenue najgaeT HOpMaJIBHO K TOBEPX-
HOCTH.

Kontposbnas padota Ne 5.
Bapuanr 4.

1.Ha cTexyisiHHYI0 IJIaCTUHY IO0JI0KEHA BBIYKJION CTOPOHOM IJIOCKOBBINYKJas JuH3a. CBepxy
JWH3a OCBEIIEHAa MOHOXPOMAaTHYECKUM CBETOM jiuHON BomHBI A=500 uM. Halitu pamnyc
RnwuH3bI, €CU painyc 4eTBEPTOr0, TEMHOTO Kojblla HbI0TOHA B OTPaXKEHHOM CBETE 7'4= 2 MM.
2.Ha nmudpakioHHYIO pemieTKy, cojaepxkamtyto # = 600 mTpuxoB Ha MUJUTUMETD, TaJaeT HOPMAJILHO
Oenbiii cBeT. CeKTp MPOCHUPYETCs] TOMEIIEHHOW BOJIM3HM PEIISTKH JIMH30M Ha 3KpaH. Onpenenurtsb
UMHY £ CTIeKTpa MepBOoro NopsiaKa Ha 3KpaHe, eCIM PACCTOSIHUE OT JIMH3bI 10 okpaHa L=1,2m. I"'panuiibt
BUJUMOTO CIIeKTpa: Agp= 780 HM, Ay = 400 HM.

3.1Ipu mpoxoxaeHuu cBeTa 4vepe3 TpyOky anunoi €1 =20 cMm, coaepx amly pacTBOp caxapa
koHneHTpauued C1= 10%, mI0CKOCTh MOJSIpU3ALIMKA CBETA MOBEPHYJIach HAa yron ¢ = 13,3°.
B npyrom pactBope caxapa, HAIUTOM B TpyOKy [iauHON ¢2=15 cM, IIOCKOCTh MOJSApU3ALUU
MOBEpHYJIAch Ha yroi ¢z = 5,2°.0npenenuts KoHLIeHTpanuo C2 BTOPOro pacTBopa.

4. OnpenenuTh OTHOLICHHE PEISATUBUCTCKOTO UMIYJIbCA p-3JIEKTPOHA C KUHETUUECKOU sHeprueil 7=
153 K KOMOITOHOBCKOMY UMITYJIBCY M1,C DIIEKTPOHA.

5. Ompenenuts TemnepaTypy I ¥ SHEPreTUYECKYI0 CBETUMOCTh (M31ydaTeabHOCTh) R.a0COMIOTHO
YEpPHOTO TeJIa, €CJIM MAKCUMYM PHEPTUM U3TYyUYCHHS IPUXOJAUTCS HA JUIMHY BOJHBI A= 600 HM.

6. Ha ¢doTosnemMeHT ¢ KaToaOM U3 JUTHUS NajaeT cBeT ¢ ANuHOW BouHbl A=200 M. Haiitu
HauMEHbIlIEe 3HaUEHUE 3aJePKUBAIOIIEH pa3HOCTU NOTEHUUANIOB Upin , KOTOPYIO HYKHO MPHIIO-
KHATh K (oTodmeMeHTy, dYTOOBI MpPeKpaTHTh (OTOTOK.

7. Onpenenutb  MaKCUMalbHOE  H3MEHEHHE  JJIUHBI BOJHBI (AA)max IPU  KOMIITOHOBCKOM
paccesHUM CBeTa Ha CBOOOJHBIX DJIIEKTPOHAX U CBOOOJHBIX MPOTOHAX.

8. Onpenenuth KOXPOUIUEHT OTPAXKEHUS P TMOBEPXHOCTH, €CIU MPU IHEPTETUUECKON OCBEIICHHO-
ctu E. = 120 Bt/M? 1aBieHre p CBeTa Ha Hee 0Ka3anoch paBHbIM 0,5 MkIla.

OnpenenuT MUHUMATbHYIO TONIIUHY dmin TUICHKH, €CJIH MTOKa3aTelb MPETOMIICHHS MaTeprana
IIeHku n = 1,4,

2. Ha noBepXHOCTh AU(PPaKIIMOHHON PEIIeTKA HOPMAIBHO K €€ TTOBEPXHOCTH MaJaeT MOHOXPOMaTHYe-
ckuit ceT. [loctosinHas mudpakIMoOHHON pemeTku B n = 4,6 pa3a 00JIbIIe IJTUHBI CBETOBOM BOJIHBI.
Haiitu o6mee uncno M nudpakiimOHHBIX MAKCUMYMOB, KOTOpPbIE TEOPETUYECKH MOKHO HAOII0IaTh B
JTAHHOM ClIyy4ae.

3. [MapanyienpHbIi My4OK CBETA MEPEXOUT U3 MIUIIEPUHA B CTEKJIO TaK, YTO IMyYOK, OTPAKEHHBIN OT
TPaHULbI pa3/iena TUX CPell, OKa3bIBAETCS MAaKCUMaIbHO MOJIIPU30BaHHBIM. ONpeeuTh yroi
MEXIY MaJAI0IUM U MPEJTOMIICHHBIM TyYKaMHu.

4. Ilporon ¢ kuHeTnuyeckou sHepruer ' = 3 ['3B npu TopMokeHNH OTEPST TPETh ITOM SHEPIUH.
Ornpenenutb, BO CKOJIBKO Pa3 U3MEHWICS PEISTUBUCTCKUN UMITYJIbC O.-HACTHUIIBI.

5. UYepnoe teno umeet temneparypy 71 = 500 K. Kakosa Oyner Temmniepatypa 7> Tena, €Ciid B pe3yilb-
TaTe HarpeBaHUs MOTOK U3JIyYEHHUs YBEITUUYUTCS B n = 5 pa3?

6. Ha moBepxHOCTP Kayius maiaeT CBET ¢ JUIMHOU BOJHBI A = 150 HM. OnpeneanTs MaKCUMAIIbHYIO KH-
HETUYECKYIO SHEPTUIO Tmax POTOIIEKTPOHOB.
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8. JlaBneHue cBeTa, IPOM3BOJMMOE Ha 3€pKaIbHYIOMOBEPXHOCTh, p = 5 MIla. Onpenenuts KOH-
[EHTpaUio 79 GOTOHOB BOJIM3U MOBEPXHOCTH, €CIIHM JJIMHA BOJHBI CBETA, MAJAIONIET0 HA TTOBEPX-
HOCTB, A = 0,5 MKM.
Konrtponsnas padora Ne 6.
Bapuanr 0.

1. HeBo30y > I€HHBII aTOM BOJIOPO/Ia TOTJIONMIAET KBAHT U3TyUEHUs C IITUHOM BoJHBI A = 102,6 HM. BbI-
YHCITUTh, OJB3YsICh Teopuei bopa, paguyc 7 3J1eKTPOHHOU OpOUTHI BO30YKICHHOTO aTOMa BOJIOPO/IA.

2. Beruucnute Hanbosee BEpOsATHYIO AeOPOUIEBCKYIO JUIMHY BOJIHBI A MOJIEKYJI a30Ta, COJIEPKaIINXCs
B BO3J/IyX€ MPU KOMHATHOU TeMIIepaType.

3. OueHUTH C MOMOIIBIO COOTHOILIEHUSI HEOIIPEAECIEHHOCTE MUHUMAIbHYI0 KHHETHUECKYI0 SHEPTHIO
AIIEKTPOHA, JBIKYILETrocsi BHYTpHU cdepsl pagumycoM R = 0,05 Hwm.

4. Yactuna HaxoguTcsi B OECKOHEYHO IIyOOKOM, OJHOMEPHOM, MPSMOYTOJIBHOM MOTEHIHMAIHLHOM
smuke. Halitu otHOmeHue pasHoctd AEnn+1 COCEIHUX DHEPreTHYECKUX YpOBHEW K 3Hepruu E, ya-
CTHIIBI B TpeX ciydasx: 1) n=2; 2)n=35; 3)n — oo.

5. Haiitu nepuon nonypacnazaa 7, paluoOaKTUBHOTO U30TOIA, €CJIM €r0 aKTUBHOCTh 3a Bpemst ¢ = 10
CyT yMeHblmIach Ha 24 % 1o CpaBHEHUIO C IEPBOHAYAIILHOM.

6. OnpeneanTs KOJIUYECTBO TEIUIOTH (), BBIICISIONIEHCS MPU paciiajie pagoHa akTUBHOCTbIO 4 = 3,7 -
10" Bk 3a Bpems ¢ = 20 muH. Kunernueckas sHeprus T BbUIETAIONIEH U3 PaJiOHa a-4acTHIIBI paBHA 5,5
M>5B.

7. OnpenenuTsb Temwioty (), HEOOXOIUMYIO JJIsi HarpeBaHus Kpucramia kamus maccoid m = 200 r or
temneparypsl 71 =4 K no remneparypst 7> =5 K. IIpunsaTh xapakrepuctuueckyto reMmeparypy lebdas
115t kKanmust ®p = 100 K u cunrars yenosue 7<<Op BBINOIHEHHBIM.

8. OnpenenuTh 1010 CBOOOIHBIX AJICKTPOHOB B MeTie npu Temmepatype 7= 0 K, sHepruu & KOTOpBIX
3aKJIFOYEHBI B UHTEPBAJIC 3HAUEHUH OT Y2 &max 10 Emax-

KonrtponsHas padora Ne 6.
Bapuanr 1.

1. Beruncnute 1o Teopun bopa paguyc », BTOpOI cTallMOHAPHON OPOUTHI M CKOPOCTh 12 3JIEKTPOHA

Ha 3TOH opOuTe AJI1 aTOMa BOAOPO/a.

2. Onpenenuts 3HEpruto A7, KOTOPYIO HEOOXOAUMO JOMOTHUTEIBHO COOOIIUTH 3JEKTPOHY, YTOOBI €ro
neOpoiIeBcKas NIMHA BOJIHBI yMeHbIUIach ot A1 =0,2 MM 10 4> =0,1 aM.

3. Mcnonp3ys COOTHOLIEHUE HEONIPEIeIEHHOCTEH, OLIEHUTh HauMEeHblIlee OMOKU Av B OIpe/ielleHuu
CKOPOCTH 3JIEKTPOHA M MPOTOHA, €CJIM KOOPAUHATHI IEHTPA MACC 3TUX YAaCTULl MOTYT OBITh YCTaHOB-
JIEHBI C HEONIPEJIEIIEHHOCTBIO 1 MKM.

4. DJEKTPOH HAXOAUTCS B OECKOHEYHO TIyOOKOM, OAHOMEPHOM, MPSIMOYTOJIBHOM IMOTEHIIMAIbHOM
ampuke mupuHor £ = 0,1 aM. OnpenenuTs B 2IEKTPOH-BOJIBTAaX HAUMEHBIIYIO PA3HOCTh SHEPreTHYe-
CKHX YPOBHEH AJIEKTPOHA.

5. OnpenenuTth, Kakas J0J1s paAM0aKTUBHOTO U30TOMA 28295140 pacnaziaercsi B TeUeHHE BpEMEHU ¢ = 6 CyT.
6. Maccam=1r ypana 233U B paBHOBECUH C IIPOJYKTaMH €T0 paclaja BblAeIsIeT MOIHOCTL P = 1,07

- 107 Br. Haiiti MosapHYI0 TeraoTy Om, BBIIEIAEMYIO YPAHOM 3a CPEIHEE BPEMS KM3HU T aTOMOB
ypaHa.

7. BBIUMCIUTH XapaKTepUCTHUECKYI0 TeMnepaTypy ®Op Jlebast i xenesa, eciu npu temmneparype 7 =
20 K momsipHast TerioeMkocTh xene3a Cnm = 0,226 J[x/K-monb. YenmoBue  7<<@®p cunTaTh BHITIOIHEH-
HBIM.

8. 'epmanueBsIil KpucTaiul, muprHa AE 3anpemeHHon 30Hb1 B KOTopoM paBHa 0,72 3B, HarpesaroT ot
temriepatypsl ¢1 = 0° C 1o Temnepatypsl 2 = 15° C. Bo ckoabko pa3 Bo3pacTeT ero yaeiabHas IpOBOJIU-
MOCTB?

Konrponsnas padora Ne 6.
Bapuanr 2.
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1. Beruncauts no teopun bopa nepuoa 7' BpallleHHs JIEKTPOHA B aTOME BOJOPOAA, HAXOASIIErocs B
BO30Y>KJICHHOM COCTOSTHUH, OIPEEIIIEMOM IJIaBHBIM KBAaHTOBBIM UHCIOM

n=2.

2. Ha cKoJIbKO MO OTHOILIEHUI0 K KOMHATHOW JOJDKHA M3MEHUTHCA TeMIepaTypa UAEaJbHOro rasa,
9T00BI AeOPOUIICBCKAst JUTMHA BOJIHBI A €ro MOJIEKYJ yMeHbInuIach Ha 20 %?

3. KaKoBa J0JKHA OBITh KHHETHYECKast SHEprusi 7 IPOTOHA B MOHORHEPIeTHUECKOM ITy4Ke, UCII0JIb3ye-
MOTO JUIsl MCCIIEI0BAHMUS CTPYKTYPBI C IMHEHHBIMU pazMepamu £ = 1073 em?

4. Yactuia B 6ECKOHEUHO ITyOOKOM, OJTHOMEPHOM MPSMOYTOJIbHOM MOTEHIIUAIBHOM SIIIUKE MIUPUHON
{ HaxoauTCs B BO30YXKIEHHOM cocTossHuM (n = 3). Omnpenenuts, B KaKUxX TOYKax MHTEpBana (0 <x<{
IUIOTHOCTh BEPOSATHOCTH HAXOXKACHUSI YACTHIIBI UMEET MAaKCUMAaJIbHOE U MUHUMAJIbHOE 3HAYCHHUS.

5. AKTHBHOCT, A HeKoToporo usorona 3a BpeMs ¢ = 10 cyr ymenbmmnach Ha 20 %. Onpenenuts
nepuoj noxypacmana 7, 3TOro U30Toma.

6. OnpenennTh YHEPTHI0, HEOOXOUMYIO JUIS pasjencHus sapa ’Ne Ha aBe o-gacTHIpsl U sgpo 2C.
DHEpruu CBsI3U Ha OJIMH HYKJIOH B siApax 20Ne, “He u '’C pasusl cooTBeTcTBeHHO 8,03; 7,07 1 7,68
M>bB.

7. Cucrema, cocrosmas u3 N = 102’ TpexMepHbIX KBAHTOBBIX OCLIJLIATOPOB, HAXOUTCS IPH TeMIIepa-
type T = Ok (O =250 K). Onpenenuts 3Hepruto £ CUCTEMBI.

8. IIpu HarpeBaHUM KPEMHUEBOIO KpUcTajuia oT Temneparypsl 1 = 0° n1o temneparypsl £, = 10° C ero
yJeIbHas IPOBOJUMOCTD Bo3pacTaeT B 2,28 pa3za. Ilo npuBeneHHBIM JAHHBIM ONPECIINUTD UPUHY AE
3aIpelIeHHO 30HbI KpUCTalia KPEMHHUSL.

KonTponbnas padota Ne 6.
Bapuanr 3.

1. OnpenenuTs U3MeHEHNE 3Heprun AE3IeKTpoHa B aTOME BOJ0PO/1a TP U3IIyYEHUHU aTOMOM (hoTOHa
¢ yacToToitv =6,28 - 10'T'm.

2. TTapannenbHbIN My4OK MOHOAHEPTETHUECKUX AJIEKTPOHOB IaJ]aeT HOPMaJIbHO Ha Auadparmy B BHIE
Y3KOH IPSIMOYTOJIBHOM 1IN, IKupuHa KoTopoi a = 0,06 MM. OnipeenuTh CKOPOCTh 3TUX JIEKTPOHOB,
€CJIM U3BECTHO, YTO Ha 3KpaHe, OTCTOAIIEM OT IIeJIu Ha paccTosiHUH ¢ = 40 MM, HIMpUHA [IEHTPAIbHOIO
TUPPaKIMOHHOT0 MakcumMyMa b = 10 MKM.

3. Wcnonb3ys COOTHOLIEHUE HEONPEAEIIEHHOCTEH, OEHUTh IIUPUHY [OJHOMEPHOIO MOTEHIHAb-
HOI'O SIIMKA, B KOTOPOM MUHHMMAJbHAs JHEPIUs DJJIEKTPOHA Emin= 103B.

4. B npsAMOyroJibHON MOTEHUHAIbHON sIME IHUPUHON ¢ ¢ aDCONIOTHO HEMPOHUIIAEMBIMU CTEHKaMU
(0<x<0) HaxogUTCS 4YacTUIla B OCHOBHOM COCTOSHMH. HalTu BEpOSTHOCTH WMECTOHOXOXKACHHS
3TOH yacTulkl B obnactu  Ya £ <x<¥% {.

5. OnpenenutbMaccy m u30TOmA 317, HUMEIOIEro akTUBHOCTH A = 37 I'bk.

6. B onHOM akTe meneHus sapa ypana >°U ocBoOoxkaaerca sHeprus 200 M»sB. Onpenenuts:1)
SHEPIHIO, BBIACISAIONIYIOCS MPU paclae BCEX siep 3TOro M30Tomna ypaHa Maccol m =1 xr; 2)
Maccy KaMEHHOTO YIS C YJAEeIbHOUW TeIoTo cropanus g = 29,3 MJIx/Kr, 5KBUBAaJIECHTHYIO B
TennoBoM oTHomeHuu 1 xr ypana >¥U.

7. Menusblit oOpazenr maccoit m = 100 r nHaxoautcs npu temneparype T1 = 10 K. Onpenenuts
TernoTy O, He0OXOAUMYIO JJisi HarpeBaHus oOpasua no temnepatypsl 7>= 20 K. MoxHo
NPUHATh XapaKTEpUCTHYECKYIO0 Temmeparypy Op anga menu paBHou 300 K, a ycnosue T
<<@®pCUHUTATh BHIIIOJHEHHBIM.

8. p-n-mepexoa HaxoauTcsl moxa oopaTtHeIM HampspkeHuem U= 0,1 B. Ero conpoTuBnenue R;=
692 Om. KakoBo conpoTuBieHue Rrrepexoja npu NpsMOM HaIlpsKEHUH?

KonrpomnsHas padora Ne 6.
Bapuanr 4.
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1. Bo ckonbko pa3 u3mMeHuTCs rnepuoa 7' BpalieHue IEKTPOHA B aTOME BOAOPO/Ia, €CIU TIPH MIEPEX0Ie

B HEBO30Y>KICHHOE COCTOSIHUE aTOM M3ITy4mi1 (POTOH € AJTMHOM BOJHBI A = 97,5 HM?

2. I[Ipu KakuX 3HAUYCHUSAX KHHETHYECKOU dHEPTUHU [ AJICKTPOHA OMHMOKA B ONPEACICHUN JAeOPONHIIEBCKO
JUTUHBI BOJIHBI ATIO HEPEIATUBUCTCKON (hopMmyre He npesbimaet 10%?

3. Anbda-yacTuiia HaXOJUTCA BOECKOHEYHO TTyOOKOM, OJHOMEPHOM, MPSIMOYTOJbHOM I10-
TEHIMAJILHOM siluKe. VMcmonb3ys COOTHOUIEHHE HEONPEJEeICHHOCTEH, OLUEHUTh MUPUHY {
SIMKA, €CJIU U3BECTHO, YTO MUHUMAJIbHASA SHEPTUs o-4aCTULBI Emin = 8 M3 B.

4 Yactuiia B OECKOHEYHO TIIyOOKOM, OJTHOMEPHOM, IPSIMOYTOJIBHOM MOTEHITHAIBHOM SIIITUKE HAXO0-
JIUTCS B OCHOBHOM COCTOSTHUU. KakoBa BEpOSTHOCTh W OOHAPY)KEHUS YACTHIIBI B KpailHel Y€TBEPTH
SIHKa?

5. HaiiTu cpemnHI00 MPOI0JKUTEIBHOCTD )KU3HHA T aTOMa PaJH0aKTUBHOTO M30TOMa KOOAIbTa 69

27
Co.
6. Mounocts P aBurartens aToMHOro cyjnHa coctasisier 15 Msr, ero KIIJ[ panen 30%. Omnpe-
JICJINTh MECSTYHBIM PacXoj SAEPHOTO TOPIHOYEro Impu paboTe 3TOro JIBUIaTelsl.
7. Ucnionb3yst KBaHTOBYIO TEOPHIO TEIJIOEMKOCTH DWHIITEIHA, ompenenuTh KodpPuimueHT
YIOPYTOCTH B CBA3M aTOMOB B KpucTayuie antoMuHusA. [lpuHsate nng amomuHusg O = 300
K.
8. MeTtayuibl IMTUN M LIMHK NPUBOAAT B CONPUKOCHOBEHUE JIPYT € APYTOM Ipu Temneparype 1 =
O0K. Ha ckonbKO M3MEHHUTCS KOHIEHTPALUs JIIEKTPOHOB MPOBOAMMOCTH B IuHKe? Kakoi u3 stux
MeTaJIoB OyJ1eT UMeTh 0oJiee BBICOKUH MOTEeHIna?

KonTponbnas padota Ne 6.
Bapuanrt 2.

1. Boeruncnuts no Teopun bopa nepuon 7' BpallleHus 2JIEKTPOHA B aTOME BOJ0OPO/]1a, HAXOALIETOCs B
BO30YKJIECHHOM COCTOSTHHM, OTIPEJIEIIEMOM IJIaBHBIM KBAaHTOBBIM YHCIIOM

n=2.

2. Ha cKoJIBKO IO OTHOLIEHHMIO K KOMHATHOM JI0JKHA U3MEHUTBCS TEMIIEpaTypa UJIealbHOIO Irasa,
4yTOOBI 1€OpOIIIeBCKas JTMHA BOJIHBI A €r0 MOJIEKYJ YMeHbImIach Ha 20 %?

3. KaKoBa JJOJDKHA ObITh KHHETHYeCKast SHeprust 7 MpOTOHA B MOHOAHEPT€THUECKOM TyUYKe, UCIIOJIb3Y-
eMOro JUIsl MCCIIEI0BAaHuUs CTPYKTYPHI ¢ IMHEHHbIME pasMepamu £ = 107 cm?

4. Yactuua B 6€CKOHEYHO TITy0OKOM, OJJTHOMEPHOM MPSMOYTOJIbHOM MTOTEHIIMATIBHOM SIIUKE IHPUHOM
{ HaxoIUTCS B BO30YX AEHHOM cOCTOSIHMU (1 = 3). OnpenenuThb, B KAaKUX TOUKax uHTepBaia 0 <x<{
IUIOTHOCTb BEPOATHOCTH HAXOXKACHMSI YaCTHIIBI UMEET MAKCUMAJIbHOE 1 MUHUMAJIBHOE 3HAYECHHUS.

5. AKTUBHOCTh A HEKOTOpOTo u30Tona 3a Bpems ¢ = 10 cytr ymensimmiachk Ha 20 %. OnpenenuTs me-
puon noamypacnazna 7 3TOro u30Tona.

6. OnpeenuTh SHEPTHIO, HEOOXOIMMYIO sl pasziesienus sapa 2’Ne Ha JBe o-9acTuib U sapo *C.
DHepruy cBsA3u Ha ofuH HykioH B sapax *°Ne, ‘He u '>C pasusl coorsercrsenno 8,03; 7,07 u 7,68
M>bB.

7. Cucrema, cocrosmmas u3 N = 10°° TpexMepHBIX KBAHTOBBIX OCHUIIATOPOB, HAXOAUTCS IPU TEMIIe-
parype T = O (O =250 K). OnpenenuTs 3HEpruio £ CUCTEMBI.

8. IIpu HarpeBaHNM KPEMHUEBOTO KpHUCTaLIa OT Temneparypsl 1 = 0° 10 Temmeparypsl h=
10° C ero ynenpHas NpoBOAUMOCTb Bo3pacTaeT B 2,28 pa3za. [lo mpuBeneHHBIM JaHHBIM ONPEAEIUTH
mUpuHy AE 3anpenieHHoN 30HbI KpUCTaIa KPEMHUS.

KonTponbhas padorta Ne 6.
Bapwuanr 3.
1. Onpenenuth u3MeHeHUE YHEPTUn AESEKTpOHA B aTOME BOJIOPOIa TP U3TyUYEeHUH aTOMOM (poToHa
¢ yacToToitv =6,28 - 10'T'm.
2. [NapannenbHblil My40K MOHOHEPreTUYECKHUX AIIEKTPOHOB MaJaeT HOPMAIIbHO Ha AuadparMy B BHJIE
Y3KOH IPSIMOYTOJIBHOM 11enH, mupuHa Kotopoit a = 0,06 MM. OnipeenuTh CKOPOCTh 3TUX JJIEKTPOHOB,
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€CJIM U3BECTHO, YTO Ha 3KpaHe, OTCTOAIIEM OT IIeJu Ha paccTosiHuM ¢ = 40 MM, HIMpUHA [IEHTPATbHOTO
TUPPaKIMOHHOTO MakcuMyMa b = 10 MKM.

3. Hcnonb3ys COOTHOLIEHUE HEOMPEACIICHHOCTEH, OEHUTh IIUPUHY [OJHOMEPHOIO MOTEHIHUAb-
HOTO AIMKa, B KOTOPOM MHMHUMAJIbHAsE SHEPrusi 3JIEKTpoHA Emin= 103B.

4.B npsMOYTOJbHON MOTCHUIHATBHON sAMe MUPUHONU ¢ ¢ aOCOMIOTHO HEMPOHUIIAEMBIMUA CTEHKAMHU
(0<x<0) HaxoauTCA YacTULla B OCHOBHOM COCTOSHMU. HallTu BepOSTHOCTH WMECTOHOXOXACHUS
3TOM YacTULEI B o0nactu Y £ <x<¥% €.

5.0mpenenurbmMaccy m W30TONA 1317, MMEIOMIEro akTMBHOCTh A = 37 I'bk.

6.B omHOM akTe meneHus sapa ypana 2>°U ocBoboxmaercs sHeprus 200 M»aB. Omnpenenuts:1)
SHEPIHI0, BBIICISIOIIYIOCS npu pacnaze BCEX aaep 3TOrO n30Tomna
ypaHa Maccou m = 1 KT; 2) maccy KaMEHHOT'O yIist c
yIETbHOU TemIoTol cropanus ¢ = 29,3 MJ)/Kr, 5KBUBaJECHTHYIO B TEIIJIOBOM OTHOIIEHUU | Kr
ypana >>U.

7. Mennsblii oOpazeny maccoit m = 100 r naxonutcs npu temneparype T1 = 10 K. Onpenenuts
Teryoty O, He0OOX0AUMYIO 171t HarpeBaHusa oOpas3ua ao remnepatypbl 7>= 20 K. MoxHo
IPUHATH XapaKTepUucTUYEeCcKylo Temneparypy ®p anga meau paBHoi 300 K, a ycinoBue T
<<@pCUYUTATh BBIIIOJHEHHBIM.

8. p-n-nepexoa HaxoauTcst moxa oopatHeiM Hampspkenuem U= 0,1 B. Ero conporuBnenue R;=
692 OMm. KakoBo conpoTuBiieHHEe R nepexoaa NpHu NpsiMOM HalpsiKEeHUU?

KonTponbnas padota Ne 6.
Bapuanr 4.

1. Bo ckonbKo pa3 usmMeHuTcs nepuos 1 BpallleHUE 3JIEKTPOHA B aTOME BOJIOPOAA, €CIIH MPU MEPEX0/IE
B HEBO30Y’KIECHHOE COCTOSIHUE aTOM U3JTy4mi1 (POTOH € AJIMHOM BOJHBI A = 97,5 HM?

2. Ilpu KakuX 3HAYEHUSIX KUHETHYECKOH sHeprum 1 3JeKTpoHa omubOKa B ONpe/lelIeHUN 1e0poileBcKo
JUTUHBI BOJIHBI ATIO HEPEISTUBUCTCKOM dopmyrie He npesbimaeTr 10%?

3. Anbpa-yacTuna HaxoaUTCI BOECKOHEYHO riiyOOKOM, OJHOMEPHOM, IPIMOYTOJbHOM IO-
TEHIUAJIBHOM suiuke. Mcnonb3ys COOTHOUIEHHME HEONPEAEICHHOCTEH, OLEHUTh IHUPUHY {
AIIUKa, €CIU U3BECTHO, YTO MUHUMAaJIbHAS SHEPTUS o-4AaCTUILBI Emin = 8§ M3B.

4. Yactuia B OECKOHEYHO ITyOOKOM, OJTHOMEPHOM, MPSMOYTOJIbHOM MOTEHIIMAIBHOM SIIHUKE HaXo-
JTUTCS] B OCHOBHOM cOCTOSIHMM. KakoBa BepOsSTHOCTb W OOHApy’KEHUS YaCTHUIIbI B KpaliHEel yeTBepTu
suka?

5. HaliTu CpeaHIO0 MPOJOKUTENBHOCTD KU3HH T aTOMa PaJnOaKTHBHOTO H30TONa KoOanbra §9
Co.

6. MomHocTe P aBurareins aToMHOro cyaHa cocrasisger 15 Msrt, ero KIIJ[ panen 30%. Omnpene-
JUTh MECAYHBIA PAcXOf SIEPHOTO TOPIOYEro Mpu pPabdOTEe ITOrO JABUraTElIA.

7. Ucnionp3yst KBAaHTOBYIO TE€OPHIO TEIJIOEMKOCTH DWHIITElHa, ompenenuTh KodpPuiueHT
yIpyrocTu § cBsi3u aTOMOB B KpucTamie amoMuHusa. [lpunsate nis amomunus O = 300
K.

8. MeTtannsl TUTUHA U HUHK NPUBOJAT B COMPUKOCHOBEHUE APYT C IPYyroM mpu temmeparype I =
OK. Ha ckoJIbKO U3BMEHMTCSI KOHLIEHTpAIUs AJIEKTPOHOB IPOBOAMMOCTH B IMHKe? Kakoii u3 3Tux me-
TaJuI0B Oy/1eT UMeTh 0oJiee BHICOKUI MOTEHIINAL.

KonrpomnsHas padora Ne 6.
Bapuanr 5.

1. Ha ckonbko m3MEHHIach KHHETUYECKAS OHEPTHUA 3JICKTPOHA B ATOMC BOAOPOAA IPHU U3JTYUCHHUU aTO-

MOM (poTOHA ¢ ATMHOM BOIHBI A = 435 HM?
2. U3 xarogHo# TpyOKM Ha AuadparmMy ¢ y3KOH NpsSMOYTOJbHOM LIENbI0 HOPMAIBHO K MIIOCKOCTH
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nuadparmMbl HampaBjeH MOTOK MOHOHCPIEeTUYECKUX FIEKTPOHOB. OmpelenuTh aHOJIHOE Hampsi-
KEHHEe TPYyOKH, €CIIM U3BECTHO, YTO Ha dKpaHe, OTCTOAIIEM OT menu Ha pacctosHuu £ = 0,5
M, IIUpHHA [EeHTpaTbHOTO AudpakiuoHHoro makcumyma Ax = 10,0 mxm. [lupuny bmenu npu-
HATb paBHOH 0,10 mMM.
3. CpeaHee BpeMs 5KU3HU aToMa B BO30YKIEHHOM COCTOSHUH cocTabnseT A 1= 108 c.
[Ipu nmepexose aToMa B HOpMaJIbHOE COCTOSIHUE UCTyCKaeTcss POTOH, CPeHsIS JUIMHA BOJIHBI KO-
toporo paBHa 600 HM. OLeHUTh WUPUHY AAM3IIydaeMOl CHEKTPalbHOMN JIMHUY, €CIIU HE IIPOUCXOINUT
ee YIIMPEHUS 3a CUET JPYTHUX MPOLIECCOB.
4. BonHoBast (hyHKIIHSI, OTTMCHIBAIOIIAS IBH)KEHHE HIIEKTPOHA B OCHOBHOM COCTOSIHMH aTOMa BOJOPO/Ia,
UMeeT BH/]I

(p(l”) — A-r/ao’
rne A - "HekoTopas nmoctosiHHas; A0 - epBbIii 00poBCcKUil paguyc. HaliTu 11 OCHOBHOTO COCTOSI-
HUS aTOMa BOJ0OpOJa HauboJliee BEPOSTHOE PACCTOSHUE JIEKTPOHA OT sipa.
5. CyeTuHK 0-4acTHUll, YCTAHOBJICHHBIN BOJIU3U PaJuOaKTUBHOIO U30TOMA, IPU IIEPBOM HU3MeEpe-
HuM peructpupoBan N;= 1400 dyacTtun B  MHUHYTY, a yepes Bpemss 1= 4 4 -
toapko N> =400. Onpexnenuts nepuon nonypacnana 77, u3ororna.
6. CumTas, 4To B OJHOM aKTe jeleHHs sanpa ypaHa U  ocBoboxmaerca sHeprus 200 MbdB,
ONpeNeNuTh Maccy m OTOTO  H30TOMa, TMOJABEPTLIErocs  JEJICHUIO opu  B3pbIBE
aTOMHOM GOMOBI C TPOTUIOBBIM SKBHBaneHToM 30-10° Kr, eciu TemsIoBoil KBMBAaIEHT TPOTHUIA
gpaBeH 4,19 MJDx/kr.
7. HalTu OTHOLIEHUE CPEHEN DHEPTUM  <(Exp> JUHEMHOTO OJJTHOMEPHOI'O OCHUIIIATOPA, BBIYUC-
JICHHOW 1O KBAaHTOBOM TEOpHMH, K DOHEPIHUU  <Ey> TaKOro K€  OCHHILISTOpA,
BBIYMCJIEHHOMN 0 KJIacCUYeCKOW Teopuu. Beruncienue npousBecTu s AByX Temmeparyp: 1)
T=0,10g; 2) T=0g, rae Op - xapakTepucTUUeCcKas TemIlepaTypa OHHIITEIHA.
8.ConpotuBienne R; p-n-niepexoja, HaxXOIAUIerocs noja npsiMeiM HanpsbkenueM U— 1 B, paBao 10
OM. Onpenenuth conpoTuBieHnEe Ronepexoaa npu 00paTHOM HampsiKEHUH.

KonTponbhas padota Ne 6.
Bapuanr 6.

1. B xakux npezgenax AA JOJKHA JIeXkKaTh IJIMHA BOJH MOHOXPOMAaTHYECKOT O CBETA, YTOOBI ITPH BO30Y K-
JIEHUHU aTOMOB BOJIOpPO/1a KBAHTaMHU ATOT'O CBETA PauycC 7, OpOUTHI JIEKTPOHA yBennumics B 16 pa3?
2. Ilporon obmnanaer kuHeTnueckoil sHeprueit 7 = 1 k3B. Omnpenenuts 10NOJHUTEIBHYIO YHEP-
ruto AT, KOToOpyr0o HEOOXOAMMO €My COOOLIUTH JUIsl TOTO, 4YTOOBI JUIMHA BOJIHBI Ajne bpoitns
YMEHBIINIACh B TPU pa3sa.

3. Jlnst mpuOM>KeHHON OlEHKM MHUHUMAJBHOW SHEPTUU 3JIEKTPOHA B aTOME BOJOPOJa MOXKHO MPEATO-
JOXHTb, YTO HEONPEAEIEHHOCTh Ar paauyca » 3JIEKTPOHHOW OpOUTHI U HEONPEAEIEHHOCTh Ap UM-
nyJabca p 3JIEKTPOHA Ha TaKOM opOHTE COOTBETCTBEHHO CBSI3aHbI CIEAYIOLUM oOpa3zoM: Ar = ru
Ap = p. cnionp3ys 3TH CBA3HU, a TAK)KE COOTHOLIEHUE HEONPEAEIEHHOCTEN, HANTH 3HAYEHHUE paiu-
yca 3JIeKTPOHHOI OpOUTHI, COOTBETCTBYIOIIETO MUHUMAIBHON YHEPTUHU DJIEKTPOHA B aTOME BOAOPOA.
4. YacTuna HaX0JUTCS B OCHOBHOM COCTOSIHUM B MPSAMOYTOJIbHOH siMe MUupUHOHK £ ¢ aOCOITIOTHO
HENPOHUIAEMBIMH CTEHKaMHU. BO CKOJIBKO pa3 OTIMYAKOTCSA BEPOATHOCTH MECTOHAXO0XKIEHUS Ya-
CTULBI: @) - KpallHEel TPEeTU U @, - B KpallHEN YETBEPTHU AIMUKA?

5. Bo cKOJIBKO pa3 yMEHbUIMTCS aKTUBHOCTh W30Toma 32 P yepes Bpems 1= 20 cyr?

6. Ilpu nenenmu sppa ypana >U mox JeicTBHEM 3aMeUIEHHOTO HEHTpOHa 00pa30BaTHChOCKOIKH
¢ MaccoBbiMH uuciamu M1 =90 wu M> = 143. Onpenenurts ynCI0 HEUTPOHOB, BBUIETEBIINUX U3
a]ipa B TaHHOM aKTe JiefeHus. OnpenenuTs SHEPTUI0 U CKOPOCTh KayKI0Ir0 U3 OCKOJIKOB, €CII OHHM pa3-
JIETAIOTCsl B TPOTUBOIOJIOKHBIE CTOPOHBI M MX CyMMapHasi KHHeTnueckas sHeprus 7 pasHa 160 M»aB.
7. 3Has, yto 1A anmasa ®p = 2000 K, BEIYHCIUTE €ro yAeNbHYI0 TENJIIOEMKOCTh IIPU TEMIIE-
parype 7' =30 K.

8. HaliTn MUHUMATBHYIO SHEPTUIO Wnin HEOOXOMUMYIO JIsi 00pa3oBaHMs Mapbl AJIIEKTPOH — JbIpKa
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B kpuctauie CaAs, ecium ero yjeinbHas NPOBOAUMOCTH Ju3MeHsieTca B 10 pa3 mpu wu3zme-
HeHuu tTemneparypsl ot 20 go 3°C.

Konrponsnas padora Ne 6.
Bapuanr 7.

1. B o1HO3apsIHOM HOHE JIUTHSA JIEKTPOH IIEPEIIEII C YETBEPTOT0 SHEPIETUYECKOI0 YPOBHS Ha BTOPOM.
OnpenenuTts JUIMHY BOJHBI A U3TYYECHHUs, HCITYILIEHHOTO HOHOM JINTHSL.

2. OnpenenuTs JIMHBL BOJIH A€ bpoinsd a-4acTUbl 1 IPOTOHA, MPOLIEIIIMX OAMHAKOBYIO YCKO-
psAroLIyI0 pasHOCTh noTeHnuanos U= 1 kB.

3. MOHOPHEPIreTUYECKUI Iy4OK JIEKTPOHOB BBICBEYMBACT B LEHTPE 3KPAaHA HJIEKTPOHHO-JIy4E€BON
TpyOku 1sATHO paguycoM = 107 cm. Ilomb3ysach COOTHOIIEHHEM HEONpeeNeHHOCTel, HalTH, BO
CKOJIBKO Pa3 HEONPEACICHHOCTh Ax KOOPAMHATHI 3JICKTPOHA HA DKPaHE B HANPABIICHNUH, IIEPIICH JUKY-
JISIPHOM OCHU TpyOKH, MEHbIIIE pa3Mepa 7 nATHa. JJuHy LaeKTpOHHO-Ty4eBOM TPyOKH MPUHSTH PAaBHON
0,50 M, a yckopsroniee 31eKTpoH Hanpsbkenne U— paBHbiM 20 kB.

4. BonHoBas (pyHKIMS, ONKUCHIBAIONIAsl JBH)KEHUE JIEKTPOHA B OCHOBHOM COCTOSSHUM aToMma BO-
J0opoaa, HMEET BHJ

v (l") — Ae-r/ao’
rae A — HeKOTopasi IOCTOSIHHAS; 0o — NepBbli bopoBckuil pagunyc. Hailtu 1711 OCHOBHOT'O COCTOSIHUS
aToMa BOJIOPO/ia 3HaUY€HHUE /> KyJIOHOBCKOM CHJIBL.
5.Ha CcKOJIBbKO MpPOLIEHTOB YMEHBIUUTCS AaKTUBHOCTh U30TONA upuaus 192Ir 3a Bpems =15
cyt?
6. SInepnas peakuus ' *N (a, p) 'O BbI3BaHa a-uacTuiieit, 0611a1aBIell KUHETHYECKOi dHeprueii T,= 4,2
MsB. Onpenenutp TerioBoii 3(GeKT ITOH peakiuu, €ClIu MPOTOH, BUICTEBIIHHA MO YoM ¢ = 60°
K HAMPABJICHUIO JBUKECHUS (-4aCTUIbl, TOIYYMJ KHHETHYECKYI0 3Hepruto 1 = 2M»3B.
7. Monspnas TeminoeMkocTh Cpcepedpa npu temrneparype 7' = 20 K okazanace paBHoit 1,65
JIx/(Monb-K). BeIlUUCIUTh TI0 3HAYEHHIO TEIJIOEMKOCTH XapaKTEPUCTUUECKYIO TeMIIepaTypy
®Op. Ycuosue T <« Op cUUTaATh BHIIOJIHEHHBIM.
8. Conporusnenue Rikpucranna PbS npu temnepa type t1 = 20°C pasno 10* Om. Onpenenuts
ero conpoTuBieHue Rrmpu temmneparype t2 = 80°C.
KontponsHas padora Ne 6.
Bapuanr 8.

1. DnexTpoH B aTOME BOI0OPOJia HAXOIUTCS Ha TPETHEM dHEPreTH4eckoM ypoBHe. OnpeaenuTs KuHe-

TH4ecKyto 7, noreHuuanpHyo 11 u nonnyro £ sHepruto aekTpoHa. OTBET BBIPa3UTh B JIEKTPOH BOJIb-

Tax.

2. DnexkTpoH o6namaer kKuHeTHuyeckod — sHepruet 7=1,02M»B. Bo ckoiabko pa3 H3MEHHTCS
JUIMHA BOJHBI J¢ bpoilns, ecnu KuHeTHYecKas dHeprus 7 SIEeKTPOHA YMEHBIIUTCS

BJIBOE?

3. CpenHee BpeMs XKU3HU Af aTOMa B BO30YKJI€HHOM COCTOSHUM cocTaiseT okono 1078 ¢. Ilpu me-

pexojxe  aroMa B HOPMaJbHOE  COCTOSIHME  HCIycKaeTcs  (OTOH,  cpeaHss  JJIMHA

BOJIHBI <A> KoTOporo paBHa 400 HM. OLIeHUTh OTHOCUTENbHYIO IUPUHY AA/AN3TydaeMoii ClIEKTpaib-

HOM JINHUH, €CJIM HE NPOUCXOIUT YIIUPEHUS JIMHUHU 32 CYET JPYTHUX IPOLIECCOB.

4. DAeKTPOH HAXOAUTCA B OECKOHEUYHO INTyOOKOM, OJHOMEPHOM, IPSIMOYTOJIbHOM MOTEHIIHAIBHOM

AlUKe WUpUHOH £. B Kaknux Toukax B uHTEpBaie 0<x<{ INIOTHOCTU BEPOSITHOCTH HAXO0KJICHHUS DJIEK-

TPOHA Ha BTOPOM U TPETHEM IHEPTEeTHUUECKUX YPOBHAX OJIMHAKOBBI? BBIUHCINUTD MIIOTHOCTH BEPOSIT-

HOCTH JUI 9TUX TOYeK. Perienne nosicHUTh rpadukoMm.

5. Onpenenuts ynucio Nsaep, pacnagaroliuxcs B TeUeHUe BpeMeHu: 1)¢1 = 1 mMuH;

2)t2 =5 cyT, - B paguoakTuBHOM usotomne Gocpopa 32 P maccoit m = 1 mr.

6. OnpenenuTh TEMIOBbIC YPPEKTHI CACAYIOMINX PEAKITHIL:
"Li(p,n)Be u '%0(d,a) "“N.
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7. Beruncnutsp (1o Jle6aro) yAenbHY0 TENJI0EMKOCTh XJIOPUCTOTO HATPUS MIPU TEMIIepaType
T = ®p/20. YcnoBue 7T <<®p cuuTaTh BHIIOJHCHHBIM.

8. KakoBo 3HaueHue sneprun @epmMu €r y 3JIEKTPOHOB MPOBOJUMOCTH  JIByXBAJICHTHOW Meau?
Bripasuts 3nepruto @epmu B JKOYIIAX U 3JIEKTPOH-BOJIbTAX.

6. Ha meTamimyeckyto IjiacTUHy HalpaBieH MOHOXPOMATUYECKHUM TyYOK CBETa C YacToTON v = 7,3

- 10" I'm. Kpacnas rpanuna Ao ¢gotodddekTa 11 JaHHOrO MaTepuana paBHa 560 HM. OnpenenanTsh
MaKCUMAaJIbHYIO CKOPOCTh Omax()OTOIIEKTPOHOB.

7. ®oton c¢ oaHeprued ¢€1 =0,51 MdB mnpu paccesHun HacBOOOJHOM 3JIEKTPOHE MOTEPSI
MOJIOBUHY CBO€H 3Heprun.OnpeneianTb yroi paccesHus & .

8.Ha 3epkanpHyI0 HOBEPXHOCTH IUIOMAABI0 S = 6 cM’ MajaeT HOPMAIbHO MOTOK M3nydeHus ®, =
0,8 Bt. Onpenenuts aBji€HUE p U CUIIY JaBJICHUS FCBETa HA ATy MOBEPXHOCTD.

Kontposbraas padota Ne 6.
BapuanT 9.

1. ®oTOH BHIOMBAET U3 aTOMa BOJIOPOJAA, HAXOSALIETOCSI B OCHOBHOM COCTOSIHUHU, 3JIEKTPOH C KUHETHU-
yeckoii sHeprueit 7 = 10 sB. Onpenenuts suepruto € GoToHa.
2. Kunernueckas sHeprus T 371eKTPOHA PaBHA YABOCHHOMY 3HAYEHHIO €ro SHEPIUM 10Kos (2 noc? ).
BoluncanTe JiuHy BOJHBL A 1e Bpoiins ayis Takoro 3i1eKTpoHa.
3.1 mprOMKeHHOM OLICHKM MUHUMAJIBHOW SHEPTUH JIEKTPOHA B aTOME BOJIOPOAA MOXKHO MPEATIONO-
HTh 4TO HEONpeIeIeHHOCTh Jr pajuyca 2 3JeKTpOHHOM OpOUTHI U HEONPEIEIEHHOCTh Ap UMITyJIbCa p
AJIEKTPOHA Ha TaKOH OpOUTE COOTBETCTBEHHO CBSI3aHbI CIEAYIOIIUM o0pa3oM- 42 ~ 2 u Ap «p. Uc-
II0JIb3YS ATH CBSI3H, a TAK)KE COOTHOLICHHE HEONPEAEIECHHOCTEN, ONPEAEINTh MUHUMAIILHOE 3HAUEHHUE
SHEPruu 1,mdIEKTPOHA B aTOME BOJOPO/IA.
4.BonHoBas (yHKIHMSA, ONUCHIBAOLIAs IBUKEHHUE JIEKTPOHA B OCHOBHOM COCTOSIHUM aToMa BOJOPOAa,
UMEET BU/]I

l//(r) — Ae-r/ao’
rae A — HeKoTopast MOCTOSIHHAS; 0, — NepBblil bopoBckuil paguyc. HaifTu 111 OCHOBHOTO COCTOSIHUS
aToMa BoiopoJa cpeaHee 3HaueHue <[ moreHnuaibHON SHEPTUn.
5.3 kaxaoro MWJIJIHOHAa aTOMOB pPaJMOAaKTHMBHOIO M30TOMNA KaXJIYI CEKYHIYy pacnaaaercs
200 aromoB. Onpenenuts nepuo noaypacnaga 7' /2 HU30ToOIA.
6. OnpenenuTs CKOPOCTH TPOAYKTOB peakuuu '°B (n,a)’Li, mpoTekaiomieii B pe3yibTaTe B3auMO-
JEHCTBUS TEIIOBBIX HEUTPOHOB C MOKOALIMMHUCS s]IpamMH Oopa.
7. Beruucnuts mo teopuu Jlebas TeroeMKkocTh IMHKa wmaccoit m= 100 r mpu Temrieparype
T=10 K. TIIpunsare njs HMHKa XapakTepucTuueckyto remnepatypy [ebas ®Op =300 K wu
cuuTaTh YyciaoBuUe 7<<Op BBINOJIHEHHBIM.
8. IIpamoe HanpsbxkeHue U,IpWIIOKEHHOE K p-n-Tiepexony, paBHo 2 B. Bo ckonbko pa3 Bo3-
pacTeT cuja ToKa 4yepe3 mepexo, €CiIu U3MEHUTh Temnepatypy ot 71= 30

Kputepun oneHku:

— 3a IPaBWJIbHOE PEIIeHNEe OJTHOM 3a/1a4uM CTYAEHT MOJy4yaeT JiBa Oasa.

Bropoii cemectp
Bompocsr k 1 py0OexHoit arTectamumu

26. [locTynarenbHOE JBUKEHUE.

27. BpamaTesnbHO€E IBUKEHUE.

28. 3aKOHEI TUHAMUKH.

29. JluHaMuKa BpalllaTeIbHOTO ABUKECHUSI.
30. 3aKOH BCEMHPHOTO TATOTEHUS.
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31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42

12.
13.
14.
15.
16.
17.
18.

19

31

1.
2.
3.

Cubl TpeHus.

Pabora. MoutHocTs. DHeprusi.

VYcnoBus paBHOBECHSI Ha HAKJIIOHHOH MJI0CKOCTHU. Phryar.
Hedopmarus TBepaoro tena.

MexaHuKa )KUJAKOCTH U Ta3a.

OMnupudeckue (ONbITHbIE). 3aKOHBI UACATBHOTO rasa.
OCHOBBI KHHETHYECKOH TEOPUU UAEATbHBIX I'a30B.
SIBienune nepeHoca.

BHyTpeHHss sHeprus uaeabHOro rasa.
TennoeMKkocCTs.

[TepBoe HauaaO TEPMOJUHAMUKH.

. Kpyrogoii nporecc (uuki). Bropoe Hauano tepMogAMHAMUKH.

Bormpocsl ko 2 pyOexxHOM aTTecTanuu

3aKOH COXpaHEHHMs IEKTPUUECKOTro 3apsiia. B3anmonelicTBre 3apsaoB.

OnexTpuyeckoe nose. HanpsykeHHOCTb 3JIEKTPUUYECKOT0 OIS,
Pabora. [Torenuunan u HanpsHKEHUE.

OnexTpoeMKocTb. ITnockuil konaeHcaTop.

[TpoBOAHMKY U U30IATOPHI (AUIIEKTPUKH) B FIEKTPUUECKOM IIOJIE.
CerneroseKTpUKy.

[Tee30ammekTpudeckuii 3P PexT.

. Cuiia ¥ IIIOTHOCTH TOKA.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
. 'apmoHHMueckue koaeOaHus.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

Tox B MeTaju1ax M CIjaBax.

Toxk B 2JIEKTpOJIUTAX.

Tok B razax.

DIIEKTPUUYECKHI TOK B BaKyyMe.
TepMoaneKkTpUUeCcKre ABIEHUS U UX IPUMEHEHUS.
MarsuTHo€ 1oJie U ero XapakKTEPUCTUKH.

3akoH Amrepa.

JlelicTBME MAarHUTHOTO TOJIS HA JBHXKYILIUICS 3apsil.
Pabota o nepemMenieHnt0 MPOBOAHNKA C TOKOM B MarHUTHOM TIOJIE.
DneKTpoMarHuTHas UHAYKIusa. CaMOUHIYKIIHSL.
MarsuTHbIC CBOMCTBA BEIIECCTRA.

MexaHnuyeckrue rTapMOHUYECKUE KOJIeOaHMsl.

CB00OOAHBIE IIEKTPOMArHUTHBIE KOJIEOaHMs.

CB0OOIHBIE 3aTyXaIOIIKE U BBIHYK/IEHHbIE KOJIeOaHusI.
MexaHnuyeckue 1 3J€KTPOMarHUTHHIE BOJIHBI.
PacnipocTpaneHre MEXaHHMYECKUX BOJIH B YIPYTUX CPEAaXx.
VYpaBHeHue Oerymieil BoiHbl. Pa30Basg CKOPOCTb.

3BYK.

WNHdpa3Byk U yIbTpa3ByK.

DJIEKTPOMAarHUTHBIE BOJIHBI.

Tperuit cemectp
Bompocs! k 1 pyOexxHoOl aTTecTanuu

Onruka.
doromMerpus.
OCHOBBI T€OMETPUUECKON ONITHUKH.

OCHOBHEIE CITOCOOBI MOJIYy4YCHHUA U MTPUMCHCHUC DJICKTPOMATrHUTHBIX BOJIH.
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BomHOBEIE CBOIiCTBA CBETA.

WuTepdepennus ceera.

Judpakuus cBeta.

B3aumopaencTBue 31eKTPOMAarHUTHBIX BOJIH C BEILIECTBOM.
Ilornomenue ceera.

ITonspusanus ceera.

. 3akonsl Maitoca u bprocrepa.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

JIBOWHOE JTy4enpenoMIICHHUE.

TennoBoe uznydyenue. 3akon Kupxroda.
3akon Credana-bonpiimana. 3akon Buna.
®opwmyina Penes-Jxunca u [lnanka.
DoTtodddexrT.

3akoHbl BHeNIHeTo hoTodddekra.
JlaBiieHue cBera.

['unoresa ne bpoitns.
KopryckynsipHO-BOTHOBOM JyaJii3M 3JIEKTPOMATHUTHOTO U3TyUYE€HHS U YACTHUIl BEIIECTBA.
[Tpunnun HeonpeneneHHocTH I elizenOepra.
BonnoBas pyHkIus.

VYpasuenue llIpeaunrapa.

Bormpocst ko 2 pyOexHol aTTecTaluu

Mopenu aroma Tomcona u Pesepdopna.

[Toctynater bopa.

CrexTp u31y4yeHus aroma BOJ0po/a.

DNEeKTPOH B BOJAOPOAOIIOA00HOM aTOME.

KBanTOBBIE Uncha.

®epmuonsl 1 0030HbI. [Ipunnun [aymou.
Pacrnipenienenne 21eKTpOHOB B aTOME 10 COCTOSIHMIO. [Ieprnonnyeckas cucreMa 2JIeMEHTOB.
PeHTreHoBckue CreKTphl.

Mounekynbsl. HekoTopble ONTHYECKHE CBONCTBA MOJIEKYI.
OnTruueckne KBaHTOBBIE TeHepaTophl. (Jlazepsr).

Cocras sinep aToMOB.

. BSaI/IMOZ[eI\/'ICTBI/IC HYKJIOHOB Y IIOHATHUC O SAACPHBIX CHUJIaX.

JledekT Macchl ¥ SHEPTUs CBA3M siipa. Y CTOMUUBOCTD SIIEP.
PanyoakTUBHOCT®.

3aKOH paIMOaKTUBHOTO pacraja.

[IpaBusno cMmemenus mpu paanoaKTUBHOM pacmaje.
OCHOBHBIE TUIIBI SAJIEPHBIX PEAKIIUMN.

Peaknus nenenus Tsokenbix siaep. Llennas saepHas peakius.
TepMmosinepHas peakuus (peakiusi CHHTE3a ep).
DIeMEHTapHbIE YaCTULIBI.

UYerBepTsll ceMecTp.
Bompocsr k 1 pyOexHoit arTectamum

AKOHBI TeoMeTpu4ecKkoil onTuku. [lomHoE oTpaxkeHue ceera.

3epkana. Tonkue nuH3bl. DopMyra TUH3bI

®dotometpusi. OCHOBHbIE (POTOMETPUUECKHE BEIMYUHBI U UX €AUHUIIBI.

SBnenue unrepdepenuun ceera. Mutepdepennms B Tonkux mieHkax. Kombia HeloToHa.
SAsnenue qudpakuuu. [punnun [roliredca - Openenst
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Merton 30u @penens. [{udpaxius Openens.

Hudpakuun @payHrodepa Ha OJHOH 1IeNH U HAa TUOPAKIIMOHHON PEIIeTKH.
Judpakius peHTT€HOBCKUX JIy4el Ha KpUCTaJlIax.

9. Tonspuzanus ceera. [lonsipuzaTopsl 1 aHAIU3ATOPHI.

10. AHanu3 nonsipu30BaHHOTO CBETa. BpalieHue miockocTy nossipu3anuu.
11. SIBnenue nucriepcuu cBeTa.

12. ITornomenue cBera.

13. Dddext domnepa.

14. Dddext BaBunora - Ueperkona.

15. TennoBoe uznyueHue

16. 3aK0oHBI PABHOBECHOT'O TEIIJIOBOTO M3IyUYEHHUS.

17. T'unore3a Ilnanka. ®opmyna [1nanka

18. KBaHT uznydyeHus. DHEprusi KBaHTa U3 Ty4YCHUSI.

19. ®oTosrnexTpuueckuii apdekt. 3akonsl CTONETOBA.

20. YpaBHeHue DiHIITelHA A5 BHEIIHEro GpoTodddexTa.

e

Bompocsr ko 2 py0OexHol aTTecTalun

. Macca u umnyisc otoHa. /laBienue cBerta.

. O dexr Komnrona.

. Bonna ne- bpoitns.

. CooTHommenus HeonpeaeneHHOCTe. BomHoBast GyHKIuS.

. YpaBaenwue lllpeaunrepa.

. YpaBuenue penunrepa st CTalMOHAPHBIX COCTOSIHUM.

. TynnenbHbIi 3 DeKT.

. IToTeHIMaIbHLINA ANIHK.

. JInHEeNHbI TapMOHUYECKUN OCLUILIATOP.

10. JIBOMCTBEHHOCTH MPEICTABIICHU O TpUpojie cBeta. KopmyckynsipHO- BOJTHOBOM Tyain3M.
Mopens atoma Tomcona u Pesepdopra.

1 1JTuneituaTeie crieKTpbl aToMoB. CHIeKTp aTomMa BOJIOPO/Ia.

12. OnbiTel @panka u ['epua.

13. MarauTHBII MOMEHT 3JIEKTPOHA.

14. lMpunuun ITaynu. DnexkrponHble o6onouku. Ilepuonuyeckas cucrema 3neMeHTOB MeHeneeBa.

15. CnexTpbl MHOTO3JIEKTPOHHBIX aTOMOB. XapaKTepUCTUYECKNE PEHTTEHOBCKHE, CIIEKTPHI.

16. 3akon Mo3nu. Bogopoionogo0Hble CIEKTpHI.

17. Ilpupona XuMu4eCKOM CBA3U. MOJIEKYIIApHBIE CIIEKTPBI.

19. EcrecTBeHHas panOaKTUBHOCTb. 3aKOH PaJlMOAKTUBHOTO pacnaja.

20. Cocras sapa. Hykynonsl. 3apsi 1 MacCOBOE YHCIIO siApa. DHEPTUU U CBA3M spa.

21. U3oTonsl, MckyccTBEHHBIE IpEeBpallleHus saep.a- U B-pacnana, y-uznydenue. SnepHslie pe-

aKIIUH.

22. O6onoyedHas v KaneiabHasi MOJICTH SApa.

23. Jlenenue saep. Llennas peakius. SnepHble peakuy Ha TEIJIOBBIX U ObICTPHIX HeMTpoHax. Pe-

akKLMs CUHTE3a, MpobJieMa yIpaBiIsieMOro TePMOSAEPHOI0 CUHTE3a.

24. dynaameHTanbHble B3aumoaeiicTeus. Kiaccugukanys sneMeHTapHbIX YaCTHII.

25. B3auMopeicTBHE 2IEMEHTAapPHBIX YAaCTHI] U 3aKOHBI COXpaHeHUs. YacTHUIIbI M aHTUYACTHULIBI.

26. bapnonsl u Me30HbI. Pe3onancel KocMuueckue nydn.

27. ®yHnaMeHTalbHbIE YaCTULIBl. YaCTUIbI-yYaCTHUKN U YaCTUIIBI-TIEPEHOCUMKH B3aUMOJIEH-

CTBUH.

O 0 1IN DN K W~
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Kpurepuu onenku:

- ecnu BeimosHeHO 100% 3amanus, To cTyneHT nomydaet 20 0amios;
- €CJIM BBIMIOJTHEHO 75% 3a1anus, TO CTYJCHT Noiy4aeT 15 6aios;
- ecnm BeITosTHEHO 50% 3amanus, TO CTyIeHT noixydaer 10 6amios;
- €CIIM BBIMIOTHEHO 25% 3a1aHusl, TO CTYJCHT MOoIy4aeT 5 0aos;

- €CIY BBIIIOJIHEHO MeHee 25%3a1anust, To CTyAeHT noixy4aeT O 6amios.

Ilpunoscenue 3
3a4€THO-)K3aMeHAIlMOHHbIE OUJIEThI

MI/IHI/ICTEPCT]%O HAYKHN U BBICLHEFQ OBPA3OB1§HI/I§[ POCCI/II7ICIV(OI7I OEJIEPALIMIN
T'POSHEHCKHWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKWUM YHUBEPCUTET
uMeHH akajgeMuka M. [I. MunoHIumkoBa

DK3AMEHAIMOHHBIN BUJET Ne 1
nuctuimHa: «@usukay (1 u3 3)
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1. Onucanue aBukeHus Ten. TpaekTopus, epeMelieHue U MPOHJIEHHbBIN My Th.

2. Ypasuenue Ban-nep-Baanbca 111 peanbHbIX ra3os.
3. Beruncnutp paboTy, coBepIIaeMyro Ha IMyTH s = 12 M CHJIOM, paBHOMEPHO BO3pacCTaloNIeh C Mpoii-

JIEHHBIM paccTosinueM, eciau B Havyaie mytu cuwia F(0) = 10 H, B konue mytu F(s) =46 H.

3aBexyromuii kagenpoi Ycnaxues P.T.

MI/IHI/ICTEPCTI%O HAVYKU U BbICLHEFp OBPA3OB1§HI/IH POCCI/II}'ICISOI}'I OEIEPALINU
T'POSHEHCKUU I'OCYAAPCTBEHHBIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
uMeHu akagemuka M. JI. MUInoHIMKoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 2
nuctuiuinHa: «Pusukay (1 u3 3)

1. CxopocTb, yCKOpEHHE.
2. U3orepmbl Ban-nep-Baanbca. XKuakas u razoodpasnas ¢assl. Haceimennsiii map. Kpurndeckas Tem-

neparypa.
3. Kamens OpoieH BBepx moj yriioM o = 60° K INIOCKOCTH Topu3oHTa. KuHetndeckast 3Heprusi KaMHs

B HauaabHbI MOMEHT To = 20 /Ix. Onpenenuts kunerndeckyro T u noreHuuanbHyo U s3Heprun KaMHs

B BBICIIIEH TOUKE €ro TPaACKTOPHUHU.

3apenyrommii kadenpoi Ycnaxues P.T.

MMHHCTEPCTBO HAYKM 1 BBICIIET'O OBPA30BAHISI POCCI/II71CI§OI71 OEJIEPALIVIN
I'PO3HEHCKUU I'OCYAAPCTBEHHBINM HEOTAHOU TEXHUYECKMMU YHUBEPCUTET
nMerHn akagemuka M. [, MummoHmuKkoBa

DK3AMEHALIMOHHBIN BUJIET Ne 3
nucturinHa: «Dusnkay (1 u3 3)
1. YTi10BBIE CKOPOCTh U YCKOPEHHE U UX CBS3H C COOTBETCTBYIOIIMMHU JTUHEHHBIMU XapaKTEPUCTUKAMHU.
2. 3akoH MakcBemia Juisl pacrpeesieHusl MOJIEKYJ UACAIbHOTO ra3a 1o CKOPOCTAM M SHEPTUSAM TEIUIO-
BOT'O IBHKEHUS.
3. KonbkoOesxen maccoit m; = 60 Kr, cTOsl Ha TbAY, OPOCHII SIIPO Maccoi mz = 5 KT U BCIIEACTBHE OTJauu
MOKATHIICS Ha3aJ CO CKOPOCThIO L1 = 1 M/c. Onpenenuts paboTy A, coBepIiIaeMyto mpu OpOcaHuu siipa.

3apenyrommii kadenpoi Ycnaxues P.T.

MUHHUCTEPCTBO HAVKHU U BBICLIIET'O OBPA30BAHU S POCCUMCKON OEAEPALINU
I'PO3HEHCKUUN I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKHWU YHUBEPCUTET
nMeHu akaaemuka M. JI. MUUTHOHIIIMKOBA

DK3AMEHALIMOHHBIA BUJIET Ne 4
nuctuiinHa: «Puszukay (1 u3 3)

1. IIpuHannn neepuun [Nanmunes. aepuuanbHble CHCTEMBI OTCYETA.

2. XapaKTepHbIE CKOPOCTU MOJIEKYI.
3. IBa rpy3a maccamu m; = 10 Kr ¥ mz = 15 Kr moJBemIeHsl Ha HUTAX JUIMHON | = 2 M Tak, 4To rpy3bl

COTIPUKACAIOTCSI MEXKTy cO00M. MeHbIHii Tpy3 OBbLT OTKJIIOHEH Ha yroi oo = 60° u BeimymeH. Ha kakyro
BbICOTY h mogHUMYyTCs 00a Tpy3a mocie yaapa? Y iap rpy30B CUUTaTh HEYNIPYTUM.

Ycnaxues P.T.

3asexyromuii kagenpoi

51



MI/IHI/ICTEPCTI%O HAYKU U BbICLHEFp OEPA3OB1§HI/IH POCCI/II}'ICISOI}'I OEIEPALINU
T'POSHEHCKUU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
uMeHu akagemuka M. JI. MUIHoHIITMKOBa

DK3AMEHALIMOHHBIN BUJIIET Ne 5
nuctuiinHa: «Pusukay (1 u3 3)

1. Bropoii 3akon HptoTroHa. Mexanuueckue cuibl. [Iprumepsl U cBONCTBA MEXAHUYECKUX CHUJI: CHJIA TS-
JKECTHU U BEC, CUJIAa YIIPYTOCTH, CHJIa TPEHUS, CUJIA COIPOTUBIICHUS CPE/IbI.

2. Oneit llTepHa no nposepke pacupeneneHus Makcpesia.

3. IIpousBons KyOWKH JbAa, XOJOIUIBHUK 3a0pall U3 MOPO3HIIBHON Kamepbl ¢ TeMreparypoi -12°C
KOJIMYECTBO Teruia, paBHoe 177 k. XomoaunbHbid kodddunment ' = 5,7, B KOMHATE MOAICPKUBA-
ercs Temnepatypa 26°C. Haiitu KII/l ycTaHOBKM M OIIpeEInTh, KAKOE KOJIMYECTBO TEIUIA NIEPEAAHO B
KOMHATY, U KaKkylo pabdoTy HaJ0 3aTpaTUTh 1Isl GYHKIMOHUPOBAHUS XOJIOIWIbHUKA. CpaBHUTH XOJIO-
mtbHBIN Kod(hunment u KI1/] ¢ aHalornuHbIMU BeTMYUHAME TS XOJIoqvuibHuKa KapHo, padorato-

mero MEKAy TCMHU KE TCMIICpATypaMU.

3aBenyromuii Ycnaxues P.T.

MI/IHI/ICTEPCT]§O HAYKHU U BbICLHEFp OBPA30B1§HI/IH POCCHﬁCISOIZ OEJJEPALIN
T'POBHEHCKUU I'OCYJAPCTBEHHbIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
uMeHH akagemuka M. /. MuutmoHImuKoBa

DK3aMeHaIMoHHbINA Omtet Ne 6
mucrumuinHa: «Dusukay (1 u3 3)

1. 3akoH coxpaneHnus umitysbca. LlenTp macc.
2. 3akoH bosnbiMaHna 151 pacripe/ieIeHus 4aCTULl BO BHEIIHEM ITOTEHIUAIBHOM II0JIE.

3. Tonkwii crepkens amuHoM 1 = 50 cM 1 Maccoit m = 400 r BpamaeTcsi ¢ yriioBbIM YCKOPEHHEM € = 3
pazi/c’ 0koIo ocH, MPOXOAIIEi uepes cepeIuHy CTep KkHs TEPHEeHIUKYIAPHO K ero JuHe. OnpeneuTh
Bpalarommi MOMeHT M.

3aBenyouuii kadenpoii Ycnaxues P.T.

MI/IHI/ICTEPCT]§O HAYKU U BBICLHEFp OBPASOBéHI/IH POCCHIZCISOIZ OEIEPALINU
T'POBHEHCKUU 'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
nMeHu akaaemuka M. JI. MUUTHOHIIIMKOBA

DK3AMEHALIMOHHBIN BUJIET Ne 7
nucuuiinHa; «duszukay (1 u3 3)
1. [IpuHnun otHOCHUTENBHOCTH ["anunest.

2. Pacnpenenenue Maxkcemna-bonsiimMana.
3. O6py4, OTHOPOAHBINA JUCK U OJTHOPOIHBIN AP CKATHIBAIOTCS 0€3 MPOCKAIb3bIBAHUS C HAKJIOHHOU

IJIOCKOCTH BBICOTOM h = 1 M. Macchl Bcex Tell U uX paanycChl paBHBI. KakoBbI KOHEYHEIC CKOPOCTH Ten?

3asexyromuii kagenpoi Yenaxues P.T.

MUHKUCTEPCTBO HAYKH 1 BBICHIEI'O OBPA30BAHUSA POCCUICKOI ®OEEPALIAN
TPO3HEHCKM# TOCY JAPCTBEHHBI HE®TSAHON TEXHUYECKNH YVHUBEPCUTET
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nMmeHn akagemuka M. JI. MummoHImmkoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 8
nucnurnHa: «@usnkay (1 u3 3)

1. Pabota u sneprus. Kunernueckas 3Heprus. MOIIHOCTS.
2. CpenHuie SHEPTUU KBAaHTOBBIX OCHHILISATOPA U POTATOPA. 3aBUCUMOCTh CKOPOCTH XMMUYECKUX PEaK-

[IUHA OT TEMIIEPaTyPBhl.
3. Ban maccoit m = 100 xr u paauycoMm r = 5 CM BpallaeTcsi ¢ 4aCTOTOM v = § cl. K HWIHHAPUYECKON
MOBEPXHOCTHU Baja MpuXkKajld TOPMO3HYI0 Konoaky ¢ cunoi N = 40 H, nmox nelictBueM KOTOpoil Bai

octanoBuiIcs yepe3 BpeMs t = 10 ¢. Onpeaenuts KO3PPUIUEHT TPEHHUS.

3aBenyomuii kageapoi Ycnaxuen P.T.

MMHHCTEPCTBO HAYKM W BBICIIETO OBPA30BAHISI POCCI/II71CI§OI71 OEJIEPALIVIN
TPOZHEHCKHWU I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKWM YHUBEPCUTET
uMmenn akaaemuka M. JI. MumnoHmukoBa

Dk3aMeHarMoHHbIN OuiteT Ne 9
nuctuiinHa: «Pusukay (1 u3 3)

1. I[TorenunanbHas sueprus. [loreHuunanbHOe T0JI€ CUJL.
2. SIBneHus nepeHoca B TEPMOJAMHAMUYECKH HEOOHOPOIHBIX cucTeMax. Kunetnueckas teopus nepe-

HOCA.
3. OnpejenuTh KUHETHYECKYIO dHepruto T peaaTHBUCTCKOM YacTuib! (B €AMHUIAX MC?), eClM ee UM-

yJbC p = mC.

3aBenyouuii kadenpoii Ycnaxues P.T.

MI/IHI/ICTEPCT]§O HAYKHN U BBICLHEFQ OBPASOBéHI/IH POCCHI7ICI§OIZ OEJJEPALINA
I'POSHEHCKHWU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKWUW YHUBEPCUTET
UMeHHM akajeMmuka M. /. MummoHImuKoBa

DK3AMEHALIMOHHBIN BUJIET Ne 10
nucturnHa: «®usnkay (1 u3 3)

1. 3aKOH cOXpaHEHUsI SHEPTUU.
2. Iudpodysus. Bsaskocts. TennonpoBoIHOCTb.
3. Pakera qBUXKETCS OTHOCUTENIBHO 3€MJIN CO CKOpOocThi0 L = 0,6 ¢. Bo CkonbKO pa3 3aMeaInTcs X0

BPEMEHU B paKkeTe ¢ TOUKH 3PEHHs 36MHOI'0 HaOIr0aTessl.

3aBenyomuii kadenpoii Ycnaxues P.T.

MUHHUCTEPCTBO HAVKHU U BBICLIIETO OBPA30BAHU S POCCUMCKON DOEAEPALINU
I'PO3HEHCKUUN I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKHWU YHUBEPCUTET
nMeHu akaaemuka M. JI. MuUIMOHIIIMKOBA

DK3AMEHAILIMOHHBIN BUJIET Ne 11
nucturnHa: «Dusnkay (1 u3 3)

1. YcnoBust paBHOBECHS MEXAHUYECKOW CUCTEMBI.
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2. BpOoyHOBCKO€ JIBUKEHUE.
3. IbUIMHKY, B3BEIIEHHBIE B BO3AyXe, UMeroT Maccy m = 1078 r. Bo ckobko pa3 yMEHBIIUTCS UX KOH-

IEHTpaIys N Mpu yBeIu4eHnH BICOThI Ha Ah = 10 m? Temmnepartypa Bozayxa T = 300 K.

3aBenyromuii kageapoi Ycnaxuen P.T.

MI/IHI/ICTEPCTQO HAYKHU U BbICLHEFp OBPA3OB1§HI/I}1 POCCI/IIZCISOIZ OEJJEPALIN
T'POBHEHCKUU I'OCYJAPCTBEHHbIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
uMeHu akagemuka M. JI. MUInoHIMKoBa

DK3AMEHAIIMOHHBI BUJIET Ne 12
JUCHUIIINHA: «DU3UKA» (1 U3 3)

1. MomeHT HUMITYJIbCa, MOMCHT CHJIBI. 3aKkoH COXpPaHCHUA MOMCHTA UMITYJIbCa. CBs13b 3aKOHOB COXpaHe-

HUS C CHMMETpHUEH CUCTEMBI.
2. Kpyrossie nporeccsl u KIT/I remnoBeix mamus. [Hukn Kapho.

3. OnpenenuTh AaBJICHUE P UIACATHHOTO Ta3a MpU JIBYX 3HAYCHUSAX Temmeparypsl raza: a) T =3 K u
6) T =1 kK. Konuenrpauust Monekys raza n = 10% em?.

3aBenyroumuii kadeapoi Ycenaxues P.T.

MUMHHCTEPCTBO HAYKM U BBICIIET'O OBPA30BAHNSI POCCI/II7ICI§OI7I OEIEPALINN
TPO3ZHEHCKHWU 'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKWM YHUBEPCUTET
nMmeHn akaaemuka M. JI. MunnmnoHmukoBa

DK3AMEHAILIMOHHBIA BUJET Ne 13
mucruruinHa: «dusukay (1 u3 3)

1. 3akonH BCEMHUPHOT'O TATOTCHUA. 3aKOHEBI Kermepa. rpaBHTaHHOHHBIC CHIJIBI.

2. JIBurareiab BHYTPEHHETO CrOpaHUsl.
3. I'a3, 3anumaBmmii o6bem V = 12 11 nox nasnenueM p = 100 kIla, 6bu1 1300apHO HarpeT oT Temmepa-

Typbl T1 =300 K o remneparypst T2 = 400 K. Onpenenuts paboTy A pacmmpeHus rasa.

3aBenyouuii kadenpoii Ycnaxues P.T.

MI/IHI/ICTEPCT@O HAYKHU U BLICHJEFQ OBPABOB/éHI/IH POCCI/II7ICI§OI71 OEEPALINU
I'POSHEHCKHWU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKWW YHUBEPCUTET
UMeHHM akajeMmuka M. /. MummoHImuKoBa

DK3AMEHAILIMOHHBIN BUJIET Ne 14
nucturnHa: «Dusnkay (1 u3 3)

1. ITpuHuMnO SkBUBaICHTHOCTH Macc. [loTeHiman rpaButanimoHHoro noJid. [lepBas u BTopas kocMuye-

CKHE CKOPOCTH.
2. TennoBas MammHa, onTuMusupoBanHas He 1o KIIJI, a mo BeIXOAHON MOITHOCTH.

3. Ckonbko moHanoOuTcs HeTH, YTOOBI MOKPHITH TUIEHKOM BCIO BOJIHYIO MMOBEpXHOCTH 3emin? Toi-
muHa rieHkd d paBHa 20 MOJEKYJISIpHBIM CIIOSIM, cpeniHsis MoJisipHas Macca Hedtu p = 1000 kr/mMoub,
mwioTHOCTh HedTu p = 800 kr/m>. Pamuyc 3emmu Re = 6400 kM, oKeaHbl 3aHMMAIOT 2/3 TUIOIIAAH HO-
BEpXHOCTH 3emiu. /|11 IpOCTOTHI CUUTATh, YTO MOJIEKYJIbI HEPTH UMEIOT (POpMY KYOHKOB.

3asexyromuii kagenpoi Yenaxues P.T.

MI/IHI/ICTEPCT@O HAVYKU U BBICHIET™ p OBPA3OB1§HI/IH POCCMFICIfOPI OEEPALINN
T'POSHEHCKUU I'OCYAAPCTBEHHBIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
nMmeHn akagemuka M. JI. MummoHImmKkoBa
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DKk3aMeHannoHHbIN omiteT Ne 15
nucnurnHa: «Pusnkay (1 u3 3)

1. OneiT Malikenscona - Mopiiu.
2. Bropoe Ha4ano TepMOJUHAMUKHI. DHTPOIHUS U €€ CTATUCTUYECKUM CMBICI.
3. Bo3nyx, 3anumMaBmmii oobeM Vi = 10 1 npu gaBienuu p1 = 100 klla, Op11 aquabaTH4ecKu CKaT J10

o0wvema V2 = 1 1. Onpenenuts JaBeHUE P2 IOCIE CKATHUS.

Ycnaxues P.T.

3aBexyromuii kagenpoi

MI/IHI/ICTEPCTI%O HAVYKU U BbICHIEFp OBPA3OB1§HI/IH POCCI/II}'ICISOI}'I OEIEPALINU
T'POSHEHCKUU I'OCYAAPCTBEHHBIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
uMeHHM akagemuka M. /. MuummoHIMuKoBa

DK3AMEHAIIMOHHBINA BUJIET Ne 16
nuctuiinHa: «Pusukay (1 u3 3)

1. IIpeobpazoBanus ["anunes u JlopeHua.
2. OCHOBHBIE TIOJIO’KEHUST MOJIEKYJIIPHO-KMHETUYECKON TEOPUH UACaTbHBIX Ta30B.
3. B pe3ynbTare kpyroBoro mpoiiecca ra3 copepuui padoty A = 1 JIxx u nepenan oxJIaguTento TeIUIoTy

Q2 =4,2 JIx. Onpenenuts Tepmuueckuii KIIJ{ n uukia.

3aBenyrouuii kadenpoii Ycnaxmues P.T.

MI/IHI/ICTEPCT@O HAYKHU U BLICHJEFQ OBPABOB/éHI/IH POCCI/H\/'ICI§OI\/'I OEEPALINU
I'POSHEHCKHWU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKWW YHUBEPCUTET
UMeHHM akajeMmuka M. /. MuummoHImmuKoBa

DK3AMEHALIMOHHBIN BUJIET Ne 17
nucuurnHa: «@usnkay (1 u3 3)

1. OcHoBHBIE 3D PEKTH TEOPUH OTHOCUTEIBHOCTH: 3aMe/IJICHUE BPEMEHH, COKpAIIIEHHE JUTHHBI, OTHOCH-

TCJIbHOCTb OAHOBPECMCHHOCTHU COOBITHIA.

2. BoiBox ypaBHenus Knaneiipona - Menzaeneesa.
3. I'a3 coBepmaer nukn Kapro. Temneparypa oxnaaurens T2 = 280 K. Bo ckonpko pa3 yBeanuurcs

KIIJI nukna, ecnu temneparypa Harpesatens noseicures ot T1 =400 K o Ti' = 600 K?

3asexyromuii kagenpoi Yenaxues P.T.

MI/IHI/ICTEPCT]%O HAVYKU U BBICLHEFQ OBPA3OB1§HI/I§[ POCCI/II7ICIV(OI7I OEIEPALINU
T'POBHEHCKUU T'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
nMmerHn akagemuka M. JI. MummoHmmKoBa

DK3AMEHALIMOHHBIA BUJIET Ne 18
nucuuiinHa: «duszukay (1 u3 3)

1. Cnoxenue ckopocteit B CTO. AGeppariusi.
2. MonekysipHO-KUHETHUECKOE TOJIKOBaHHE a0COIOTHON TeMIepaTyphl.
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3. Touka HaUMHAET IBUKEHHUE MO OKPYKHOCTH paauycoM R = 10 M. [IpolieHHbIi €10 MyTh 3aBUCUT OT
BpeMeHH 110 3aKoHy s = At + Bt}, rie A =8 m/c, B = 1 m/c’. OnpeaenuTs cCKOpoCTh U MOHOE YCKOPEHHE

TOYKH B MOMEHT t = 2cC.

Ycnaxkuen P.T.

3aBenyomuii kageapoi

MI/IHI/ICTEPCTQO HAYKHU U BbICLHEFp OBPA3OB1§HI/I}1 POCCI/IIZCISOIZ OEJJEPALIN
T'POBHEHCKHU I'OCYJAPCTBEHHbIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
uMeHu akagemuka M. JI. MUInoHIMKoBa

DK3AMEHALMOHHBIN BUJIET Ne 19
nucnurnHa: «@usnkay (1 u3 3)

1. PenaruBucrckue BBIPpAXKCHUA IJII UMITYJIbCA U KUHETUYECKOH OHCPIuu. B3aumocBs3b Macchel 1 OHEP-

TUH.
2. N3otepmuueckuii, n300apHBII M K30XOPHBINA MPOIIECCHI.
3. Mg maccoid m = 0,2 Kr moJ IeHCTBUEM yaapa mpuodpeTaeT CKopocTh L = 15 M/c. [nurensHOCTD

yaapa At = 0,02 c. Onpenenuts cpeanee 3nadeHue (F) cumsl yaapa.

3aBenyrommii kadenpoii Ycnaxues P.T.

MMHHCTEPCTBO HAYKM W BBICIIETO OBPA30BAHISI POCCI/II71CI§OI71 OEJIEPALIVIN
T'PO3ZHEHCKHWU 'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKWM YHUBEPCUTET
uMmenn akaaemuka M. JI. MunnmnoHmukoBa

DK3AMEHAIIMOHHBINA BUJET Ne 20
nucuurnHa: «®usnkay (1 u3 3)

1. YpaBHeHHe AVHAMHWKHU BPpallaTCJIIbHOTO ABUXKCHUA TBECPAOro T€JI1a OTHOCUTCIIBHO HCHOJIBH)I(HOﬁ OCH.

2. AnnabaTHBIi mporecc.
3. Pakera maccoit m = 1 T mogHUMAETCS C MOBEPXHOCTH 3EMIIM BEPTHUKAIHHO BBEPX C YCKOPEHHEM a =

2g. CxopocTh cTpyH TrazoB u3 comia v = 1200 m/c. Haiitu pacxoq Qm roproyero B €AMHUILY BPEMEHHU.

Ycnaxues P.T.

3asenyromuii kagenpoi

MMUHUCTEPCTBO HAVKH U BBICIITEI'O OBPA3OBAHMSI POCCI/H7ICI§OI71 OEJIEPALIN
TPOZHEHCKHWU 'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKWUM YHUBEPCUTET
nMeHn akagemuka M. JI. MunmmoHmuKkoBa

DK3AMEHALIMOHHBIN BUJIET Ne 21
nucturnHa: «Dusnkay (1 u3 3)

1. MoMmeHT nHepLuH.
2. Yucno creneHeit cBoOObI. 3aKOH paBHOPACTIPEIEIICHUs YHEPTHH 110 CTETIEHSIM CBOOO/IBI.

3. OnpenenuTs UMITYIIBC CUCTEMBI U3 2-X TeJ, ABMXKYIIUXCS BO B3aUMHO TIEPICHANKYJISIPHBIX HAIPaB-
JICHHUSIX CO CKOPOCTSAMU L1 = 3 M/c U L2 =4 M/c; Macchl Tel m; = my = 1 KT.

3asenyromuii kagenpon Ycenaxues P.T.

MI/IHI/ICTEPCTQO HAVYKU U BBICHIET™ p OBPA3OB1§HI/IH POCCMFICIfOPI OEEPALINN
T'POSHEHCKUU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
nMmeHn akagemuka M. JI. MummoHImmkoBa
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DK3AMEHALIMOHHBIN BUJIET Ne 22
nuctuiuinHa: «Pusukay (1 u3 3)

1. Teopema IlITeiinepa.

2. KonnuecTBo TemioThl. TeninoeMKkocCTh.
3. Camoner onucsiBaer neriao Hecreposa paguycom R = 200 M. Bo ckonbko pa3 cuna F, ¢ kotopoit

JICTYMK JJABUT HA CUJICHUE B HIDKHEH TOYKe, OOJbIe TsDKeCcTH P jieTynka, eciii CKOpOCTh caMoJieTa L =
100 m/c.

3aBenyromuii kagenpoi Ycnaxuen P.T.

MI/IHI/ICTEPCTQO HAYKHU U BBICLHEFQ OBPA3OB1§HI/I}I POCCHIZCISOIZ SOEJJEPALIN
T'POBHEHCKUU I'OCYJAPCTBEHHbIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
uMeHHM akagemuka M. /. MuummoHIMuKoBa

DK3AMEHAILIMOHHBINA BUAET Ne 23
nucnurinHa: «Pusnkay (1 u3 3)

1. Kunernueckas QHCPI'UA Bpallaromerocs Teiia.

2. IlepBoe Ha4a0 TEPMOIMHAMUKHU.
3. Teno 6pormreHo co ckopocThio Lo = 10 M/c mox yriom o = 30° k ropuzoHTy. HaiiT pannyc KpuBU3HbBI

yepes t=1c.

Ycnaxues P.T.

3aBenyrouuii kadenpoi

MI/IHI/ICTEPCT]§O HAYKHN U BbICLHEFp OBPASOBéHI/IH POCCHIZCISOIZ OEJJEPALINA
T'POBHEHCKUU 'OCYJAPCTBEHHbIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
UMeHHM akajeMmuka M. /. MummoHImuKoBa

DK3AMEHALIMOHHBIN BUJET Ne 24
mucruruinHa: «Dusukay (1 u3 3)

1. HCI/IHepHI/IaJ'IBHBIC cucTeMbI oTcueTa. Cuibl HHCPLUU.

2. Pabora uaeanbHOTO raza B pa3JIMUHbIX MPOIECccax.
3. Onpenenuth NOTHOE YCKOPEHUE B MOMEHT t = 1 ¢ TOYKH, HaxoJsIIeics Ha 0001 Kojieca, paanyc

KOTOporo paseH R = 0,5 m. YpaBHeHue BpanieHus koneca umeer Buj ¢ = At + Bt®, rie A = 2 pan/c, B
=0,5 pan/c’.

3asexyromuii kagenpoi Yenaxues P.T.

MI/IHI/ICTEPCT]%O HAYKHN U BBICLHEFQ OBPA3OB1§HI/I§[ POCCI/II7ICI§OI7I OEJIEPALIMIN
'POSHEHCKHWU I'OCYJAPCTBEHHbBIM HEOGTAHOU TEXHUYECKUU YHUBEPCUTET
uMeHH akajgeMuka M. [I. MunoHIumkoBa

DK3AMEHAILIMOHHBIA BUJIET Ne 25
nucturnHa: «Dusnkay (1 u3 3)

1. LlenTpobexxHas cuia.
2. OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKON TEOPUN UACATBHBIX Ia30B.

3. Ilo mpsmonuueitHoMy mmocce ACD eneT MammHa, KOTOPOW HEOOXOAMMO 3a KpaTdaiiiee BpeMs J10-

OpaTbcs U3 MyHKTa A B IyHKT B, pacnonoxxeHHbIH B nose Ha pacctosHuu 1 = 500 M oT nopor#u (puc. a).
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N3BeCcTHO, YTO CKOPOCTh MAIIMHBI MO MOJII0 B N = 2 pa3a MEHbIIE CKOPOCTH MAaIlIMHBI Mo mocce. Ha
KaKOM PacCTOSHHUM S OT TOUku D ciienyet cBepHyTh ¢ mocce? [IpoananusupoBars posib pacctosaus L

MeX 1y IyHKTaMu A u D, exaiqyuMuy Ha I10CCe.
a) b)

Ycnaxkuen P.T.

3aBenyromuii kageapoi

MI/IHI/ICTEPCTEO HAVYKU U BLICHIEFP OEPA3OB1§HI/IH POCCHI71CI§OI71 OEJIEPALINU
T'POSHEHCKUU I'OCYAAPCTBEHHBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET
nMeHH akajgemuka M. /. MuummoHImuKoBa

DK3AMEHAILIMOHHBINA BUJIET Ne 26
nuctuiinHa: «Pusukay (1 u3 3)

1. Cuna Kopuonuca.
2. N3oTepmuueckuii, 1300apHBII M M30XOPHBINA MPOIIECChl. AuabaTHBINA MPOIIECC.

3. 3a 3,5 yaca BO3aylIHBIN 1map cHecao Ha s; = 21,5 kM Kk ceBepy, 3areM Ha s2 = 9,7 KM K BOCTOKY,
IpUYeM BBICOTA €ro MoJbeMa yBenanuuiaach Ha h = 2,88 km. Haiitu: 1) Benu4uuHy BeKTOpa €ro cpennen

CKOpOCTH U 2) yroil [3 BEKTOpa CpeAHeNH CKOPOCTH ¢ TOPU30HTAIBHON TIIOCKOCTBIO.

3apenyrommii kadenpoi Ycnaxues P.T.

MMHHUCTEPCTBO HAYKM U BBICIIET'O OBPA30BAHNSI POCCI/II7ICI§OI7I OENEPALINN
TPOZHEHCKHWU 'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKWM YHUBEPCUTET
nMerHn akagemuka M. JI. MummoHmmkoBa

DK3AMEHALIMOHHBIN BUJET Ne 27
mucruruinHa: «Dusukay (1 u3 3)

1. DnemenTs MEXaHUKH ynpyrux Teil. 3akoH Ilackans. 3akon Apxumena.

2. IlepBoe Ha4aJI0 TEPMOIUHAMUKHU.
3. JIBuskeHHe TOYKH MO MPAMOii 3aaH0 ypaBHeHHeM X = 2t — 0,5t>. OnpeenuTh cpepHIon TyTEBYIO

CKOPOCTB Ucp TOUKU B UHTEpPBAJIE BpeMeHU oT t1 =1 c o t2 =3 c.

3aBenyomuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCT]%O HAYKHN U BBICLHEFQ OBPA3OB1§HI/I§[ POCCI/II7ICIV(OI7I OEJIEPALIN
T'POSHEHCKHWU 'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKWUM YHUBEPCUTET
uMeHH akajgeMuka M. [I. MuinoHIumkosa

DK3AMEHAILIMOHHBIA BUJIET Ne 28
nuctuiinHa; «duszukay (1 u3 3)

1. YpaBHEHHE HENPEPBIBHOCTH.
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2. BpOoyHOBCKO€ JIBUKEHUE.
3. K Hutu noasenieH rpy3 maccoil m = 2 kr. Haiitu cuily HanpspkeHHs HUTH, €CJIM HUTH € Tpy3oM 1)

OJHUMATE C YCKOPEHHEM a = 3 M/c?, 2) OIyCKAaTh C TEM K€ YCKOPEHHEM.

3aBenyomuii kageapoi Ycnaxuen P.T.

MI/IHI/ICTEPCTQO HAYKHN U BbICLHEFp OBPA3OB1§HI/I}1 POCCI/IIZCISOIZ OEJJEPALIN
T'POBHEHCKUU I'OCYJAPCTBEHHbIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
uMeHu akagemuka M. JI. MUInoHImKoBa

DK3AMEHALMOHHBIN BUJIET Ne 29
nucnurnHa: «@usnkay (1 u3 3)

1. YpaBuenue bepuysmim.
2. Kpyrossie npoueccsl u KI1/] rennossix mamus. Lukn Kapho.
3. Uemy paBHa KMHeTHYECKasi 3Heprus W MOJIEKyJ IByXaTOMHOTO ra3a, 3aKJIF0U€HHOI'0 B COCy/1 00be-

MoM V =2 J1 1 HaXOJAIIEerocs moj AaBjaeHuem p = 1,5 -10° Ia.

3apenyrommii kadenpoi Ycnaxues P.T.
MUHUCTEPCTBO HAYKH Y BBICILIET'O OBPA3OBAHUS POCCUMCKOUN ®ENEPALINNA
I'PO3HEHCKUI T'OCYJIAPCTBEHHBIN HE®TSIHON TEXHUYECKUI YHUBEPCUTET
uMeHHM akagemuka M. /. MuummoHIMuKoBa

DK3AMEHAIIMOHHBINA BUJET Ne 30
nuctuiuimHa: «Pusukay (1 u3 3)

1. JIBmxeHue Tena B Cpejie ¢ CONMPOTHBICHUEM: YPaBHEHHS JIBIKEHUS, Yrcio PeitHonbaca, koadduu-

€HT COIIPOTUBJICHHUS.
2. Bropoe Hauano TepMOAMHAMUKHN. DHTPOIHS U €€ CTATUCTUUYECKHI CMBICIL.

3. B cocyne o6bemom V = 0,01 M npu temneparype T = 280 K coepkuTcs cMech ra30B — a30Ta Maccoi
m; =7 r u Bogopoaa Maccoit mz = 1 r. OnpenenuTs 1aBJICHHE CMECH Ta30B.

3aBenyouuii kadenpoii Ycnaxues P.T.

MUMHHUCTEPCTBO HAYKM U BBICIIET'O OBPA30OBAHNSI POCCI/II7ICI§OI7I OENEPALINN
T'POSHEHCKHWU 'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKWUM YHUBEPCUTET
nMerHn akagemuka M. JI. MummoHmmKkoBa

BAYETHBIN BUJIET Ne 1
nucuuiinHa; «dusukay (2 u3 3)

1. DnemeHTapHbIi 35eKTpUuUeckuil 3aps. 3akoH Kynona. 3akoH coXxpaHeHHUsl SJEKTPUUECKOTO 3apsia.
2. ConpOoTHBIICHHE U TIPOBOANUMOCTb. 3akoH OMa I OJJTHOPOHOTO ydacTKa JIMHeHou nenu. Judde-
peHnmansHas popma 3akoHa Oma.

3. 3amaya. KBampaTHas mpoBOJIOYHAS paMKa pacloyioKeHa B OJHOM IJIOCKOCTH C JUIMHHBIM MPSMbIM
MIPOBOJIOM TaK, 4YTO JIBE €€ CTOPOHBI apajieabHbl TpoBoay. [1o pamke u IpoOBOY TEKYT OAMHAKOBHIE
toxku I =1 kA. Onpenenuts cuny I, neiicTByronnyio Ha pamMKy, ecliM OJMsKaiiinas K IIPOBOJLY CTOPOHA
paMKH HaXOAUTCS HA PaCCTOSIHUM, PAaBHOM €€ JIJTHHE.

3aBemyromuit kadeapoit VYcnaxues P.T.
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MI/IHI/ICTEPCTQO HAYKHU U BbICLHEFp OBPA3OB1§HI/I}1 POCCI/IIZCISOIZ OEJJEPALIN
T'POBHEHCKUU I'OCYJAPCTBEHHbIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
uMeHu akagemuka M. JI. MUIHoHIIIMKOBa

3AUETHBIN BUJIET Ne 2
nuctuiuinHa: «Pusukay (2 u3 3)

1. IloTok BekTOpa HamNpsHKEHHOCTH 3JeKkTpuueckoro mois. Teopema Octporpaackoro-I'aycca ans
HAIPSDKEHHOCTH 3JIEKTPUYECKOro 1o B Bakyyme. [Ipumenenus teopemsl Octporpajackoro-I'aycca k

pacyeTy mosiei 3apsKeHHBIX Tell.
2. TennoBoe neiicTBue Toka. PaboTa u MOIIHOCTE 3JEKTpUUecKOro Toka. Juddepennunansuas popma

3akoHa [[xoyins-Jlenna.
3. 3amaua. 3apspkeHHas 9acThIla, 00J1aaaronas CKOpocTbo v =2 - 10° m/c, Berena B OJHOPOJIHOE TT0JIE
¢ uHayKuueit B = 0.52 Tn. Haittu otHOIIEHHUE O/ m 3apsAla 4acTHULBI K €€ Macce, €CJIM YacTHIa OIU-

cana Jyry OKpyXHOCTH paguycoM R = 4 cm. ITo 3TOMY OTHOILLIEHUIO ONPEAEIUTH, KaKasi 3TO YacCTHULIA.
3aBenyomuii kadeapoi Ycnaxmues P.T.

MI/IHI/ICTEPCT]§O HAYKHU U BbICLHEFp OBPA30B1§HI/IH POCCHﬁCISOIZ OEJJEPALIN
T'POSHEHCKUU I'OCYAAPCTBEHHBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET
uMeHH akajgeMmuka M. /. MuutmoHIuKoBa

3AUYETHBIN BUJET Ne 3
aucuuIiuinga; «Pusmkay
1 . 3Hepr nA 3apAaaa B 9JICKTPOCTATUYCCKOM II0JIC. HOTGHHI/I&J’I I10J14. 9KBI/IHOT6HI_[I/IaJ'IBHLIe ITOBCPXHOCTHU.

CBs13b BEKTOpa HAIIPSHKEHHOCTH U MTOTEHLIMANA MOJIS.
2. IlpaBuna Kupxrocga u nmpocteiiiie npuMepbl pacueTa pa3BeTBICHHBIX AIEKTPHUUECKUX HEMeH.

3. 3amaua. [TpoBonounoe konbuo paauycom * =10 cM nexur nHa crone. Kakoe KOMMYECTBO SIEKTPH-
yecTBa (O MPOTEUET M0 KOJIbIY, €CIIM €ro MOBEPHYTh C OJTHOM CTOPOHBI Ha Jpyryto. ConpoTUBICHHE

xkonmbiia R =1 Om. Beprukanbnas cocrapisiomas vHAyKiuu B marsutHOro mons 3emun pasua 0
MK T

3apenyrommii kadenpoi Ycnaxues P.T.

MMUHUCTEPCTBO HAVKH U BBICIIEI'O OBPA3OBAHMSI POCCI/II7ICI§OI7I OEJIEPALIN
I'POBHEHCKUU I'OCYAAPCTBEHHBIM HEOTAHOU TEXHUYECKMM YHUBEPCUTET
nMerHn akagemuka M. JI. MummoHmmKkoBa

3AUYETHBIN BUIET Ne 4
nucuuiinHa; «dusukay (2 u3 3)

1. DrekTpHUecKoe T0Ie B BemecTBe. JuoneKTpuky. HanpsykeHHOCTb SIEKTPHIECKOTO TI0JIs B BEIIe-
ctBe. JIUdneKTprUecKas IIPOHULAEMOCTh CPEJIBL.

2.YpaBHeHnue Oeryuieil BonHbl. @a30Basi CKOPOCTb.

3. 3amaua. Butok, 1o kotopomy teder Tok / =20 A, cB06OIHO ycTaHOBHICS B OJHOPOHOM MarHMT-
nom nonte ¢ uaaykiueit B = 0.016 Tn. Jluamerp Burka d =10 cm. Onpenenuts pabory A , koTopyio
HY’KHO COBEPIIHTE, YTOObI HOBEPHYTh BUTOK Ha Yrol & = 77/ 2 OTHOCHTEJBHO OCH, COBNAAKOIIEH C

nuamerpoM. To ke, eciu yron o = 27.

3asexyromuii kagenpoi Yenaxues P.T.
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MHHHCTEPCT’BO HAVYKHU U BBIC]_LIE\I:O OBPA3OELAHI/I}I POCCHﬁQKOﬁ OEJJEPALIN
T'POSHEHCKUU I'OCYAJAPCTBEHHBIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
nMeHH akagemuka M. /I, MuummoHImmKoBa

3AYETHBIN BUJIET Ne 5
nuctuiuinHa: «Pusukay (2 u3 3)

1. ITpoBOAHMKY B 3JIEKTpUUECKOM HoJe. Pacnipenenenue 3aps10B B IPOBOJAHUKAX. JIEKTPOEMKOCTb

YEIMHEHHOT'O ITPOBOIHUKA.
2. MarautHoe 1noje ABWKYyIerocs 3apsana. 3akoH buo-Casapa-Jlamnaca. Beruncnenue uHIyKuuu mnpsi-

MOJIMHEHHOTO IMPOBOTHUKA C TOKOM.
3. 3apaua. Tonkoe nonykonsuo paguycoM R =10 cM Hecer paBHOMEPHO pacipeeneH bl 3aps/ ¢ I1-

HelHO#t oTHOCTRI0 7 =1 MKKi/M. B neHTpe KpuBH3HBI HONTYKOJIbIA HAXoAUTCs 3apsia O = 20 K.

OHpe,I[eJ'II/ITb Cuity F B3aUMOACUCTBUS TOUCYHOT'O 3apsAaaa U 3apsKCHHOI'O MOJIYKOJIbLA.

3apenyrommii kadenpoi Ycnaxues P.T.

MI/IHI/ICTEPCTEO HAVYKU U BLICHIEFP OEPA3OB1§HI/IH POCCHI71CI§OI71 OEJEPALINU
T'POSHEHCKUU I'OCYAAPCTBEHHBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET
nMeHH akagemuka M. /. MuummoHImuKoBa

3AYETHBIM BUJIET Ne 6
nucnuiuinHa: «Pusukay (2 u3 3)
1. Konnencaropsl U ux coeiuHeHHs. EMKOCTh cHCTeMbI TPOBOIHUKOB HAa MPUMEPAX MIOCKOT0, IIUJINH-
JPUYECKOTO B c(hepUIecKOro KOHIEHCATOPOB.
2. D¢ ekt Xomna. 3akoH Ammnepa.
3. 3amaua. IpsaMoii MeTannuueckuii crepskens guamerpoM d =5 cm u aunoii [ =4 M HeceT paBHO-

MEPHO PacIpesieIeHHbIN 110 €ro MOBEPXHOCTH 3apsaa O = 500 K. Onpenenuts HanpsHKeHHOCTh £

IIOJISA B TOYKE, HaXOOAIIeHCs IPOTHUB CEPEIMUHBI CTEPIKH HA paCCTOSIHUHN d = 1 CM OT €TI0 MTOBEPXHOCTHU.

3aBenywoumuii kadeapoi Ycnaxues P.T.

MI/IHI/ICTEPCT]§O HAYKHN U BBICLHEFp OBPASOBéHI/IH POCCHIZCISOIZ OEJJEPALIN
T'POBHEHCKUU I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
UMeHHM akajemuka M. /. MummoHImuKoBa

3BAYETHBIN BUJIET Ne 7
nucturnHa: «Dusnkay (2 u3 3)
1. MarautHas uaaykuus. Cuna Jlopenua. J[Bukenue 3apsizia B OTHOPOJAHOM MarHUTHOM I0JIE. Y CKO-
pHUTENN 3apsHKEHHBIX YaCTHUIL.
2. BuxpeBoe anekrpudeckoe noisie. Tok cmemenns. YpaBHeHuss MakcBeria.
3. 3agauva. J[Be GeCKOHEUHbIE MapaLIebHbIe INIOCKOCTH HaxoaaTces Ha pacctosaun d = 0.5 cm apyr ot
Apyra. Ha miockocTsax paBHOMEPHO paclpeIeNIeHbl 3aps/ibl C IOBEPXHOCTHBIMHU INIOTHOCTAMHU o, = 0.2

MKKi/M? 1 o, = —03 MkKi/m*. Onpenenuts pazHocTs noreHunanos U MexIy MIOCKOCTSIMA.

3asexyromuii kagenpoi Yenaxues P.T.

MI/IHI/ICTEPCT]%O HAVYKHU U BBICLHEFP OBPA3OB1§HI/I§[ POCCI/II7ICI§OI7I OEIEPALINN
T'POSHEHCKUU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
nMmeHn akagemuka M. JI. MummoHImmkoBa
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3AUYETHBIN BUJIET Ne 8
nucnurinHa: «Pusnkay (2 u3 3)

1. I[ToTok BekTOpa MarHuTHOM MHAYKIMU. Teopema OcTtporpaackoro-I'aycca s MarHuTHOro moJjs. Pa-
00Ta 1o NepeMELIEHUIO IIPOBOIHUKA C TOKOM U KOHTYpa B MAarHUTHOM I10JI€E.

2. CBoOoO1HbIE TaApMOHUYECKHE KOJIeOaHus B KoJeOaTeIbHOM KOHTYpE.

3. Bagaua. DJIC Garapeu akkymysstopoB E = 12 B, cuina Toka [ KOPOTKOro 3aMbIKaHHUs paBHA 3 A.
Kakyro Han0omb11yt0 MOIHOCTE P, MOKHO IOJyYMTh BO BHELIHEH LIENH, COCAMHEHHOM C Takoi Oa-

Tapeen?

3aBenyomuii kageapoi Ycnaxuen P.T.

MI/IHI/ICTEPCTEO HAVYKU U BbICHIEFp OEPA3OB1§HI/IH POCCHI71CI§OI71 OEJEPALINU
T'POSHEHCKUU I'OCYAAPCTBEHHBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET
nMeHH akagemuka M. /. MuummoHImmuKoBa

3AUYETHBIN BUJIET Ne 9
nucnuiuinHa: «Pusukay (2 u3 3)
1. DnexkTpoaBuxymas cuiia nHAyKuud. 3akoH Papanes. [Ipasuno Jlenna. 9/1C nnaykuuu kak cien-

CTBHUE 3aKOHA COXPAaHEHUS YHEPIHUH.
2. MuddepennuansHoe ypaBHEHHE CBOOOTHBIX 3aTyXaloOIIUX KOJIEOaHUH (MEXaHUUYECKUX M DIEKTPO-

MarHUTHBIX) U €T0 pelICHHUE.
3. 3aymava. K ucrounuky toka ¢ DJIC E = 1.5 B npucoenunuium karymky conporusieanem R =01 Om.
AmMrniepMeTp nokasain CHIy TOKa, paBHyI0 /, = 0.5 A. Korna k ICTOYHHKY TOKa IPUCOCANHUIM OCTEI0-

BAaTEJILHO €IIE OJMH MCTOYHMK TOKa ¢ Takoi e DJIC, To cuia Toka 7, B TOM XK€ KaTylIKe OKa3anach
pasHoit 04 A. Onpesenuts BHyTPEHHHE CONPOTUBICHHS 1M 7, NEPBOTO H BTOPOTO HCTOYHHKOB TOKA.
3asenyromuii kageapon Ycenaxues P.T.

MI/IHI/ICTEPCT@O HAYKHU U BLICHJEFQ OBPABOB/éHI/IH POCCI/H\/'ICI§OI\/'I OEEPALINU
I'POSHEHCKHWU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKWW YHUBEPCUTET
UMeHHM akajeMmuka M. /. MuummoHImuKoBa

3AYETHBIN BUJIET Ne 10
nucuurnHa: «Duznkay (2 u3 3)

1. KoHTYp C TOKOM B MATHUTHOM IT0JIE.

2. Ilpumenenus teopeMbl Octporpaackoro-I'aycca k pacuery nosuei 3apsyKE€HHbIX TeIl.

3. 3agada. Mexay miiacTUHaMHU MIJI0CKOT0 KOHIEHCATOpa HaXOAUTCS TUIOTHO PUJIEraroas K HUM CTEK-
nannasg miactuaka (& =10.0). Konaencartop 3apskeH 10 pasHOCTH NOTeHIManoB U, =100 B. Kakosa

6y,Z[CT Pa3HOCTh MOTCHIMAJIOB U ,» CCJIM BBITAIINTDL CTCKIIIHHYIO IVIACTHHKY M3 KOH,Z[CHC&TOpa?

3asexyromuii kagenpoi Yenaxues P.T.

MUWHUCTEPCTBO HAVKHU Y BBICIIIET'O OBPA30OBAHUS POCCUIMCKON DOEAEPALINU
I'PO3HEHCKUUN I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKHWU YHUBEPCUTET
nMmerHn akagemuka M. JI. MummoHmmKoBa

3AYETHBINM BUJET Ne 11
nucuuiuinHa; «dusukay (2 u3 3)

1. SIBnenue camouHaykuuu. MHAYKTUBHOCTh. MHIYKTUBHOCTD COJICHOUIA.
2. CnoxeHre rapMOHMYECKUX KOJIEOaHUH OJHOTO HAIIPABICHHS U OJJMHAKOBOM 4acTOThl. bueHus.

62



3. 3agaya. OnpenenuTh NOTEHIMAI ¢ , 10 KOTOPOTO MOXHO 3apAIUTh YEAMHEHHBIA METAIUNTMYECKUI

map paguycom R =10 cm, ecinu HanpspkeHHOCT, £ 1oJst, Ipy KOTOPO# IPOMCXOAUT IIPoOoii BO3-
nyxa, paBHa 3 MB/M. Halitu Takke MakCUMaabHYIO MTOBEPXHOCTHYIO IJIOTHOCTh O 3JIEKTPUUECKHUX

3apsA0B mepes mpodoeM.

3aBenyomuii kageapoi Ycnaxuen P.T.

MI/IHI/ICTEPCTQO HAYKHU U BbICLHEFp OBPA3OB1§HI/I}1 POCCI/IIZCISOIZ OEJJEPALIN
T'POBHEHCKWU I'OCYJAPCTBEHHbIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
uMeHu akagemuka M. JI. MuInoHImKoBa

3BAYETHBIN BUJIET Ne 12
nucnurinHa: «Pusnkay (2 u3 3)

1. Toxu 3ambikaHus U pa3Mblkanus. [loctosHHasg Bpemenu RL-nienouku. DHeprust MarHUTHOTO MOJIS.

2. Ilone JAUIIOJIA, SHCKTpI/I‘{CCKI/Iﬁ JUIIONBLHBIM MOMEHT. HOJIHPI/BB.HI/IH AUDJICKTPHUKOB, €€ Pa3JIMYHBIC

THUIIBI.

3. 3amaua. [IpoCTpaHCTBO MEXIy IJIACTUHAMHU IUIOCKOTO KOHIEHCATOpA 3alOIHEHO AUDIEKTPHKOM
(bapdop, &= 6.5), 06bem V' xoroporo pasen 100 cm*’ . [ToBepXHOCTHAS IIOTHOCTH 3apsaa O Ha Iuia-
cruHax Kougencaropa pasHa 8.85 uKu/m’. Berauciants pabory A , KOTOPYHO HEOOXOAUMO COBEPIIHTE
JIsL TOTO, 4TOOBI yIAIUTh JUAIEKTPUK U3 KOoHIeHcaropa. TpeHneM qusJIeKTpuKa O IUIaCTHHBI KOHJICH-

caTopa mpeHeopeyb.

3aBenyrommii Ycnaxuesn P.T.

MI/IHI/ICTEPCT]§O HAYKHU U BbICLHEFp OBPA30B1§HI/IH POCCHﬁCISOIZ OEJJEPALIN
T'POBHEHCKUU I'OCYJAPCTBEHHbIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
UMeHHM akajemuka M. /. MummoHImmuKoBa

3AYETHBIU BUJIET Ne 13
nucuurnHa: «dusnkay (2 u3 3)

1. CTopoHHHE CUIIBI B LIENH JEKTPUUECKOr0 TOKA. DIEKTPOIBUXKYIIAs CHIIA.

2. IndpdepennmanbHoe ypaBHEHHE BBIHYKJICHHBIX KOJEOaHUH (MEXaHUYECKUX U AJIEKTPOMAarHUTHBIX)
U €ro peueHne. AMIUINTYAA U (pa3a BHIHYKJICHHBIX KOJeOaHU (MEXaHUUECKUX U DJIEKTPOMATrHUTHBIX ).
3. 3agayva. Ilo 1ByM O€CKOHEYHO ATMHHBIM IPSAMBIM NapauleIbHBIM IPOBOJAM TEKYT TOKH [, =20 A U

I, =30 A B oiHOM HampasieHuu. Paccrosane d Mexmy npoBogamu pasHo 10 cM. Berauciuts mar-

HUTHYIO MHIYKIMIO B B TOUKe, yaJeHHOM OT 000MX IPOBOJIOB HA OJIMHAKOBOE paccrosiaue 7 = 10
CM.

3apenyrommii kadenpoi Ycnaxues P.T.

MUHHUCTEPCTBO HAVKHU U BBICLIIET'O OBPA30BAHU S POCCUMCKON DOEAEPALINU
I'PO3HEHCKUWUN I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKHWU YHUBEPCUTET
nMeHu akaaemuka M. JI. MuUIMOHIIIMKOBA

3AUYETHBIN BUJIET Ne 14
1. MarauTHOE 1osie Ha OCH KPYroBOr0 TOKa. MarHuTHOE 10JIe COICHOUA.
2. BuxpeBoe anekrpudeckoe noise. Tok cmemienns. Y paBHeHuss MakcBera.
3. 3anava. TOHKNI JUIMHHBIA CTEPKEHb HECET PABHOMEPHO PACIIPEEIICHHBIN 110 JUINHE 3aps]l C JIH-

HeitHoit mnotHocThio 7 =10 MxKn/m. B6musu cpenneii yactu crepskns Ha pacctostaun ¥ = 20 cm
HaxoauTcesa ToueuHbii 3apsan O =10 vKn. Onpenenuts cuity F, JICACTBYIOIIYIO Ha 3apsiI.

63



3aBenyromnmii kageapoit VYcnaxwues P.T.

MI/IHI/ICTEPCTI%O HAVYKU U BbICLHEFp OBPA3OB§HI/IH POCCI/II}'ICISOI}'I OEEPALINU
T'POBHEHCKUU I'OCYJAPCTBEHHbIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
uMeHd akagemuka M. JI. MUInoHIMKoBa

BAYETHBIN BUJIET Ne 15
nucnurinHa: «Pusnkay (2 u3 3)

1. Ilonsarue mos. HaHpH)KCHHOCTB OJICKTPHUYCCKOTI'O I10JIA. HaHp}I}KeHHOCTb OJICKTPHUYCCKOI'O I10JIA TO-

4e4HOro 3apszaa. [IpuHuun cynepno3unuu noJen.
2. Ilorenunan. Pa3HOCTh MOTEHIMAIOB U HANPSKEHNUE.
3. 3anauva. [To 1ByM O€CKOHEYHO JJIMHHBIM IIPSMBIM IIapaUIEIbHBIM IIPOBOJAM TEKYT TOKH /, =50 A u

I, =100 A B IpOTHBONOJIOKHBIX HAaIIpaBIeHUAX. Paccrosnue d wmexnay npososamu pasHo 20 cMm. BhI-
YHCIHNTh MATHUTHYIO HHAYKIMIO B B TOUKe, yIaneHHO# 0T 000MX MPOBOJOB HAa PACCTOSHUE 7; = 25

CM OT IIEPBOro NPOBOJA U HA 7, =40 CM OT BTOPOIr0 IIPOBOJA.

3apenyrommii kadenpoi Ycnaxues P.T.

MI/IHI/ICTEPCTEO HAVYKU U BbICHIEFp OEPA3OB1§HI/IH POCCHI71CI§OI71 OEJEPALINU
T'POSHEHCKUU I'OCYAAPCTBEHHBIM HEOTSAHOU TEXHUYECKNU YHUBEPCUTET
nMeHHM akajeMmuka M. /. MuummoHImuKoBa

3AYETHBIN BUJIET Ne 16
nucuurnHa: «Duznkay (2 u3 3)

1. IToTok BeKTOpa HAMPsHKEHHOCTH dJIeKTpudeckoro moisi. Teopema Octporpaackoro-I"aycca s
HaNpsKEHHOCTH JICKTPUYECKOT0 MOJIS B BaKyyMe.

2. 3akoH OMa Jy1s1 HEOJTHOPOTHOTO yUacTKa e U JIJIsl 3aMKHYTOU 1IETIH.

3. 3aja4a. DIEKTPOH B OJHOPOAHOM MarHuTHOM none ¢ uaaykuued B =01 T gemkercs mo okpyx-

Hoctu. Haiitu cuity | 9KBHBaJIEHTHOTO KPyroBOTO TOKA, CO3aBAEMOT0 BUKEHUEM DIIEKTPOHA.

3aBenyomuii kadenpoii Ycnaxues P.T.

MUHHUCTEPCTBO HAVKHU U BBICLIIET'O OBPA30BAHU S POCCUMCKON OEAEPALINU
I'PO3HEHCKUUN I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKHWU YHUBEPCUTET
nMeHu akaaemuka M. JI. MUUTHOHIIIMKOBA

3AYETHBIN BUJIET Ne 17
nucnurnHa: «Dusnkay (2 u3 3)

1. DHeprus 3apsiia B anekTpocTaTideckom noje. Ilorennuan mosns.
2. DKBUIIOTEHLIMAJIbHBIE IOBEPXHOCTH. CBsA3b BEKTOpA HANPSIKEHHOCTH U TOTEHIMAJIA TOJIS.
3. DHeprus 3JIEKTPOMATHUTHBIX BOJH. MIMIyJibe anekTpoMarHuTHOro noss 3. 3agada. [IpoBonoyHsIit

BUTOK paguycoM ¥ =4 cm, umeronmii conpotusnenne R =0.01 Om, naxoautes B omHOpOogHOM Mar-
autHOM none ¢ uaaykuuein B = 0.04 Tn. Inockocts pamku coctaBnser yron o = 30° ¢ IMHUSIMH HH-
aykiuu noust. Kakoe KoJauuecTBo eKTpudectBa O IPOTEUET 110 BUTKY, €CJIM MATHMTHOE TIOJIE HCYE3-
HET?
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3aBexyromuii kagenpoi Ycnaxues P.T.

MI/IHI/ICTEPCTQO HAVKHU U BBICLHEFQ OBPA3OB1§HI/I}I POCCHIZCISOIZ OEJJEPALIN
T'POBHEHCKWU I'OCYJAPCTBEHHbIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
nMeHH akagemuka M. /. MuummoHImmKoBa

3AUYETHBIN BUJIET Ne 18
nuctuiuinHa: «Pusukay (2 u3 3)

1. Dnektpuueckoe noJie B BeuiecTBe. Juanektpuku. HampsKeHHOCTb 3JEKTPUUYECKOTO M0Jis B Belle-

ctBe. JlManekTpudeckasl MpOHUIIAEMOCTb CPE/Ibl.
2. DNEeKTpUYECKUH TOK. 3aKOH COXPaHEHHUsI JIEKTpUUYECKOro 3apsia. Cuiia Toka, BEKTOp MIIOTHOCTH

TOKA.
3. 3anaua. [TIpamoii nposox mmuHol [ =10 ¢cM momemen B 01HOPOJHOM MarHUTHOM TI0JIE C MHAYKIHUEH

B =1 Tn. KoHupl €ro 3aMKHyTbI THOKHM IIPOBOJOM, HaxoasIuMcst BHe 1ojis. Conporusienue R
Beeli nenu pasro 0.4 Om. Kakas momuocts P norpebyercst aist Toro, 4To0bI ABUraTh IIPOBO IIEP-

TIEeHIUKY/IAPHO JIMHUAM HHAYKIUK cO cKopocThio V = 20 m/c?

3apenyrommii kadenpoi Ycnaxues P.T.

MMHHCTEPCTBO HAYKM W BBICIIETO OBPA30BAHISI POCCI/II71CI§OI71 OEJIEPALIMIN
T'POZHEHCKHWU 'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKWUM YHUBEPCUTET
nMmenn akaaemuka M. JI. MunnmnoHmukoBa

3AYETHBIM BUJET Ne 19
nucnurinHa: «dusnkay (2 u3 3)

1. [IpoBoiHUKHN B 3JeKTpUUecKOM moje. PacnpeneneHue 3aps10B B MIPOBOJHUKAX. DIEKTPOEMKOCTb
YEIMHEHHOTO NMPOBOJIHUKA (Cepbl).

2. D¢ ekt Xomna. 3akoH Ammnepa.

3. 3amaua. Ilo Tonkomy konbiy paguycom R =10 cM paBHOMepHO pacnpesesnieH 3apsi ¢ JIHHEHHOM
mwiotHocThio 7 =1 HKi/mM. B uenTpe xonbiia Haxomures 3apsaa QO = 04 MK, Onpenenurs cuny £,

pacTArMBaroILy0 KOIb1l0. B3aumozelicTBueM 3apsa0B KOJIbla IPEeHEOpeyb.

3aBenyouuii kadenpoii Ycnaxues P.T.

MI/IHI/ICTEPCT@O HAYKHU U BLICHJEFQ OBPABOB/éHI/IH POCCI/II7ICI§OI71 OEEPALINU
I'POSHEHCKHWU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKWUW YHUBEPCUTET
nMeHu akaaemuka M. JI. MUUTMOHIIIMKOBA

3AYETHBIN BUJIET Ne 20
nucturnHa: «Dusnkay (2 u3 3)

1. KOHH@HC&TOPBI 1 UX COCAUHCHU. EMKoCTh cucTeMBI IMPOBOAHUKOB Ha NpHUMEpax IJIOCKOro, MuiInH-

JPUYECKOT0 U ChEepUUECKOr0 KOHAEHCATOPOB.
2. BuxpeBoii xapakTep MarHuTHOTO noJjs. CBA3b 2JEKTPUUECKOr0 U MarHUTHOTO MOJIe, mpeodpa3oBa-

Hus JIopeHna a1 3IeKTPOMAarHuTHOTO TOJIA.
3. 3anaua. ToHKoOE KOJIBIIO pagrycoM R =8 cM HeceT 3aps, paBHOMEPHO pacTpeeNeHHbIH ¢ TMHEHHOI
mwiotHocThio 7 =10 HKi/m. KakoBa HanpsikeHHOCTh £ 21IeKTPUYECKOTO 101 B TOUKE, PABHOYIaJIEH-

HOM OT BCeX ToYeK Koybla Ha paccrosaue + =10 cm?

3aBenyromuii kadeapoii Ycnaxues P.T.

MMHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHM S POCCUICKOM ®EIEPALIIN
65



I'PO3HEHCKUI IT'OCYIAPCTBEHHBIN HEOTSIHON TEXHUYECKU YHUBEPCUTET
uMeHu akagemuka M. JI. MUImoHIMKoBa

3AUYETHBIN BUJIET Ne 21
nucnurinHa: «Pusnkay (2 u3 3)

1. DnemMeHTapHbIii d51eKTpUYecKUil 3apsa. 3akoH KynoHa. 3aKoH COXpaHEHUs AJIEKTPUUECKOT0 3apsiia.
2. MarnuTtHas MHIYKIHs B BemecTse. [lua-, mapa- u peppomMarHeTuky. BekTop HaMarHW4MBaHUS.
MarnuTHasi IpOHULIAEMOCTh. SIBIEHUE THCTEpE3Hca.

3. 3ajaua. J[Be KpyIiible napamienbhbie mwiactuael paguycom R =10 cm axonsarces na manom (1o cpas-
HEHUIO C PaInyCOM) PacCTOSIHUU APYT OT Apyra. IlnactuHaMm cooOImuau olMHAKOBbIE 10 MOAYJIIO, HO
IPOTUBOIIOJIOXKHEIE 110 3HAKY 3apsanbl |Q,|= O,|= Q. Onpenenuts 5T0T 3apsaa O, €CIM IIACTUHBI IIPU-

TATUBAIOTCS C CHJION F=2 MH. CLII/ITaTB, 4TO 3apAAbl paClpeaAcIsIrOTCA 110 IJIaCTHHAM paBHOMEPHO.

3apenyrommii kadenpoi Ycnaxues P.T.

MMHHCTEPCTBO HAYKM 1 BBICIIET'O OBPA30BAHISI POCCI/II71CI§OI71 OEJIEPALIVIN
T'POBHEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET
uMmeHn akaaemuka M. JI. MunmnoHmukoBa

3AUYETHBIM BUJET Ne 22
nucuurinHa: «Pusnkay (2 u3 3)

1. BeKTop ANEeKTpUYECKOTO0 CMEIIeHUS. DJIEKTPOCTaTHKa TUAIEKTPUKOB. Teopema OcTporpalickoro-

["aycca muist BeKTOpa 3JIEKTPUUECKOT0 CMEIIICHUS.
2. MaruutHas uaaykuus. Cuna Jlopenua. J[Bukenue 3apsiia B OTHOPOJAHOM MarHUTHOM IOJe. Y CKO-

PUTEIIN 3aPAKCHHBIX YaCTHII.
3. 321,[[3.“12[. Z[Be IpyHIibl U3 TPEX MOCIICAOBATCIIBHO COCANHCHHBIX 3JIEMCHTOB COCIUMHCHBI IMapaJlJICJIbHO.

DJIC xaxmoro >nementa papna E = 1.2 B, Baytpennee conporusnenne = 0.2 Om. ITonydennas 6ara-

pest 3aMKHyTa Ha BHEIIHEE CONpOoTHBIeHne R = 1.5 Om. Haiitu cuny Toka | Bo BHemHelt uemnu.
3aBenyouuii kadenpoii Ycnaxues P.T.

MHUHUCTEPCTBO HAVKH U BBICIIEI'O OBPA3OBAHM: POCCI/II7ICI§OI7I OEJIEPALIN
TPOZHEHCKHWU 'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKWM YHUBEPCUTET
nMerHn akagemuka M. [, MummoHmuKkoBa

3AYETHBIN BUJIET Ne 23
mucruruinHa: «dusukay (2 u3 3)

1. DnexrpomarautHas nHAyKIMs. 3akoH Papanes u npasuio Jlenna. 9/C nHIYKIMY KaK CIEICTBUE

3aKOHa COXpaHCHUA DOHCPTHUU.
2. ITone JUIIOJIA, BHCKTpI/I‘ICCKI/Iﬁ JHUIOJIBLHBIM MOMEHT. Honﬁpmaum{ AUBJICKTPHUKOB, €€ PAa3JIMYHLIC

THIIBIL.
3. 3agaya. Cuna TOKa B IPOBOJHHMKE PAaBHOMEPHO YBEIMYMBAeTCs OT [/, = 0 10 HEKOTOPOrO MaKCH-

MaJIbHOI'O 3HAYCHHA B TCUCHHUEC BPEMCHU T = 10 c. 3a 310 BpEMs B ITPOBOJHUKE BBIACINIIOCH KOJINYC-
CTBO TCIIIIOTHI Q =1 KI[)K OHpCI{CJ’II/ITB CKOPOCTh HapaCTaHUs TOKA B IPOBOAHUKE, CCJIIN COIIPOTUBJIIC-

nue R ero pasno 3 Om.
3aBenyouuii kadenpoii Ycnaxues P.T.

MI/IHI/ICTEPCT]%O HAVYKHU U BBICLHEFP OBPA3OB1§HI/I§[ POCCI/II7ICI§OI7I OEIEPALINN
T'POSHEHCKUU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
nMmeHn akagemuka M. JI. MummoHImmkoBa
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3AUYETHBIN BUJIET Ne 24
nucnurinHa: «Pusnkay (2 u3 3)
1. [ToTok BekTOpa HAMPSHKEHHOCTH 3JIeKTpruyeckoro nois. Teopema Octporpanckoro-I'aycca as

HAIPsSPKCHHOCTHU 3JICKTPUYCCKOT'O ITOJISI B BaKyyMCE.

2. TuddepeHnmanbHOe YpaBHEHHUE YICKTPOMArHUTHOM BOJTHEI.
3. 3agaya. DJIEKTPOH BJIETEN B MPOCTPAHCTBO MEKY IUIACTHHAMH IIOCKOTO KOHJEHCATOpa CO CKOPO-

creio V=10 Mwm/c, HanpapienHoli nmapamiensHo muactiHaMm. Ha Kakoe paccTOSHUE NPHMOJIU3UTCS
AJIEKTPOH K IOJOXKHUTEIBHO 3apsyKEHHOW IIaCTUHE 3a BPEMsI IBUKEHUS BHYTPHU KOHJIEHcaTopa (IoJie

CUHUTAaTh O[[HOpO[[HBIM), CCJIK paCCTOAHUC d MCKAY IUIaCTUHAMUA PaBHO 16 MM, Pa3HOCTb IOTCHIIMAJIOB

U =30 B u nnuna [ nnactun paBua 6 cM?

3aBexyromuii kagenpoi Ycnaxues P.T.

MI/IHI/ICTEPCT]§O HAYKHU U BbICLHEFp OBPA30B1§HI/IH POCCHﬁCISOIZ OEJJEPALINA
T'POBHEHCKUU I'OCYJAPCTBEHHbIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
uMeHH akajgemuka M. /. MuummoHImmuKoBa

BAYETHBIN BUJIET Ne 25
nucouiuinHa: «Pusukay (2 u3 3)

1. [IpumMepsl pacyeTa MOTEHIIMAIIOB ISl HEKOTOPBIX 3apSyKEHHBIX TEll.
2. SIBnenue camouHAyKIMH. MHAYKTUBHOCTh. THAYKTUBHOCTH COJCHOUIA.

3. 3agaua. ToHKuii cTepkeHb corHyT B Konblo paguycom R =10 cm. On 3apsxen ¢ nuneiiHOl niuot-
nocteio 7 = 300 nKn/m. Kakyro pabory A Hamo coBepmmuth, uToObI nepenecty 3apsaa Q =5 K u3

HCHTpPa KOJIbLAa B TOYKY, PACIIOJIOKCHHYIO Ha OCH KOJIbIla Ha paCCTOSIHUN l =20 CM OT LICHTpPa ero?

3apenyrommii kadenpoi Ycnaxues P.T.

MMUHUCTEPCTBO HAVKH U BBICIIEI'O OBPA3OBAHM:I POCCI/H7ICI§OI71 OEJIEPALIN
I'POBHEHCKUU I'OCYAAPCTBEHHBIM HEOTAHOU TEXHUYECKM YHUBEPCUTET
nMerHn akagemuka M. [, MummoHmuKkoBa

3AYETHBIN BUJIET Ne 26
nucuurnHa: «dusnkay (2 u3 3)

1. ITonsaTne nons. HanpskeHHOCTD IEKTPUYECKOTro moJist. HarpsykeHHOCTh 3JIEKTPUYECKOro MO TO-

YEe4HOro 3apsnaa. [IpuHuum cynepno3unum mnoJen.
2. Toxu 3ambIKaHus U pa3MbikaHus. [locTtosiHHas BpemeHn RL-1ienouku. DHeprus MarHUTHOTO IMOJIS.

3.3agaua. Dnexrpoemkocts C miockoro konaencaropa pasa 111 nd. usnextpuk - papdop (& = 6.5
). Konnencarop 3apsnuu 1o pasHoctd norennuanos U =600 B u oTk/IrounIm oT MCTOYHMKA HAIIpsI-
xenns. Kakyro paboty 4 HyXHO COBEPUIUTH, YTOOBI BHIHYTH AUAIEKTPHK M3 KoHAeHcaTopa? Tpenue
peHeOpeKNMO MaJo.

3aBenyomuii kadenpoii Ycnaxues P.T.

MUWHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA30OBAHUS POCCUIMCKON DOEAEPALINU
I'PO3HEHCKUUN I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKHWU YHUBEPCUTET
nMmenn akagemuka M. JI. MummoHmmKoBa

3AYETHBIN BUJIET Ne 27
nucuuiuinHa; «dusukay (2 u3 3)
1. ConpoTuBieHUE U MPOBOAMMOCTD. 3akoH OMa JjIsl OTHOPOIHOTO ydacTka JuHerHou nenu. Judde-

peHuuanbHas popma 3akoHa Oma.
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2. BuxpeBoii xapaktep MarHuTHOTO 10Jis1. CBSI3b AJIEKTPUUECKOTO M MAarHUTHOTO MOJIEH, TpeoOpa3oBa-

aust JIopeHIa uist SIEKTPOMArHUTHOTO OIS,
3. 3amaua. [1Io TOHKOMY IPOBOJY, H30THYTOMY B BUJE OPAMOYrojibHuKa, TedeT Tok [ = 60 A. Jlnuuel
cropon npsamoyronsarka paBubl d =30 cm u b =40 cm. Onpenenurs MarHuTHYI0 MHAYKIMIO B B

TOYKE IEPECCUCHUA ,HHaFOHaHeﬁ.

3aBenyomuii kageapoi Ycnaxuen P.T.

MI/IHI/ICTEPCTI%O HAVYKU U BbICLHEFp OBPA3OB1§HI/IH POCCI/II}'ICISOI}'I OEIEPALINU
T'POSHEHCKUU I'OCYAAPCTBEHHBIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
uMeHu akagemuka M. JI. MUIHoHIIIMKOBa

3AUYETHBIN BUJIET Ne 28
nucuurinHa: «dusnkay (2 u3 3)

1. [TocnenoBarenbHOE U MapaICIBHOE COSAMHEHUE TTPOBOTHUKOB.
2. MarautHoe nose JBuxKymierocs 3apsaa. 3akon buo-Casapa-Jlannaca. Beruucnenvne uHAyKuuu mpsi-

MOJIMHEMHOT'O IIPOBOAHUKA C TOKOM.
3. 3amaua. Tonkuii crepxens pmuHoit [ =10 cM paBHOMepHO 3apsiken. JIuneiinas miotHocTs T 3apsja

paBHa 1 MxKn/m. Ha npojiomkenun ocu ctepxkHs Ha pacctosuuu d = 20 cm ot Grukaiiiiero ero koHna
HAXOMUTCA TOuedHbIH 3apsn O =100 uKin. Onpenenuts cuny F B3auMomeHCTBUS 3apsKEHHOTO

CTCPIKHA U TOUCYHOI'O 3apsaa.

3aBenyrouumii kadenpoi Ycnaxues P.T.

3 cemecTtp

MI/IHI/ICTEPCT]§O HAYKHN U BBICLHEFQ OBPASOBéHI/IH POCCHI7ICI§OIZ OEJJEPALINA
I'POSHEHCKHWU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKWUW YHUBEPCUTET
UMeHHM akajeMmuka M. /. MuummoHImuKoBa

DK3AMEHALIMOHHBIA BUJIET Ne 1
mucnumnHa: «Du3ukay

1. Baemnnit potosrddext u ero 3akonsl. OnbiTel CToneroBa. ®oToHBL. YpaBHEeHHE DUHIITEHHA [T

BHeIHero Gortosdgexra.

2. OCHOBHBIE 3aKOHbBI T€OMETPUYECKON ONTHUKH.

3. 3agaya. Ha MpuibHyt0 mieHky (n=1.3), HaxoasuIyocs B BO31yXe, ajgaeT HOPMaJIbHO IMy4OK Oesoro
cgeta. [Ipu kakoii HaMeHbIlIeH TOJIIINHE dINIEHKN OTPAKEHHBIN CBET ¢ AJIMHOM BOJHBI A = 0.55 MKkM

OKaXXCTCA MaKCUMAJIbHO yCI/IJ'ICHHBIM?

3asexyromuii kagenpoi Yenaxues P.T.

MI/IHI/ICTEPCT]%O HAVYKU U BBICLHEFQ OBPA3OB1§HI/I§[ POCCI/II7ICIV(OI7I OEIEPALINU
T'POBHEHCKUU 'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
nMmerHn akagemuka M. JI. MummoHmmKoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 2
gucrunianHa: «Pu3ukay

1. SAnepubie cunbl. Me30HbI
2. 3akoH npenomiuenus. [lonnoe otpaxenue.
3. 3agaya. Paccrosinue Arz; MeXIy BTOPbIM M MEPBBIM TEMHBIM KOJIblIaMHM HBIOTOHA B OTpaKE€HHOM

cBere paBHO 1MM. OnpenenuTsb paccToOsTHUE Arjp,9 MEXIY ACCATHIM U JIEBSITHIM KOJIBIIAMH.
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3aBenyromuii kageapoi Ycnaxuen P.T.

MI/IHI/ICTEPCTI%O HAVYKU U BbICLHEFp OBPA3OB§HI/IH POCCI/II}'ICISOI}'I OEIEPALINU
T'POBHEHCKUU I'OCYJAPCTBEHHbIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
uMeHu akagemuka M. JI. MUInoHIMKOBa

ODK3AMEHAIIMOHHBIN BUJIET Ne 3
JUCHUILIMHA: «DH3uKa»
1. dudpakmus Opaynrodepa Ha OAHOHN IIETH.

2. OCHOBHBIE 3aKOHBI TEOMETPUUYECKON ONTUKH.
3. 3amaua. Kakas nons sHeprun (oToHa M3pacxogoBaHa Ha paboTy BBIPBIBaHUS (DOTORIIEKTPOHA, €CIH

KpacHas rpanuna Gorodpdexra Ay = 307 HM U MaKCUMaNbHasE KWHETUYeCKast SHEPTUSA T max POTOINIEK-
TpoHa paBHa 13B?

3aBenyrouuii kadenpoi Ycnaxmues P.T.

MI/IHI/ICTEPCT]§O HAYKHU U BbICLHEFp OBPA30B1§HI/IH POCCHﬁCISOIZ OEJJEPALIN
T'POBHEHCKUU I'OCYJAPCTBEHHbIM HE®TAHOU TEXHUYECKWI YHUBEPCUTET
nMeHH akagemuka M. /. MuummoHImmuKoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 4
aucuuIiuinga; «Pusmkay
1. [Tmockoe 3epkaio. M3o00paxeHue B IIIOCKOM 3epKaje.

2. Mudpaxnus Opaynrodepa Ha 1udpakIHOHHON perIeTKe.
3. 3apmaya. Bwlumcnuth paaumyc ps m8ATOM 30HBI DpeHens g [JIOCKOIO BOJHOBOIO (hpoHTa

(A= 0.5 MKM), eciiu IOCTPOCHHE JIeJIaeTCs JUIsl TOUKU HaOIr0I€HUs, HAXOIAIIEHCs Ha pacCTOSTHUM b =
IM OT ppoHTa BOJHBL.

3aBenyouuii kadenpoii Ycnaxues P.T.

MI/IHI/ICTEPCT]§O HAYKHN U BBICLHEFQ OBPASOBéHI/IH POCCHI7ICI§OIZ OEJJEPALIN
I'POSHEHCKHWU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKWW YHUBEPCUTET
UMeHHM akajeMmuka M. /. MuummoHImuKoBa

DK3AMEHAILIMOHHBIA BUJIET Ne 5
mucnumnHa: «Du3ukay
1. Cdepuueckoe 3epkaino. Mzobpaxenue B chepuaeckoM 3epKase.

2. YpaBHeHue DHHIITEHHA U1l BHEIIHETO poTod(deKTa.
3. 3agaya. OnpenenuTs sHEpruo0 W, nzaydaemyro 3a Bpems ¢ = 1| MUH U3 CMOTPOBOT'O OKOIIIKA IUIOIIA-

10 S = 8 cM? MIIaBMIIBHOM MeuH, eciu ee Temmeparypa 7=1200 K.

3aBenyomuii kadenpoii Ycnaxues P.T.

MUWHUCTEPCTBO HAVKHU Y BBICIIIET'O OBPA30OBAHUS POCCUNCKON OEAEPALINU
I'PO3HEHCKUUN I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKHWU YHUBEPCUTET
nMmerHn akagemuka M. JI. MummoHmmKoBa

DK3AMEHALIMOHHBIN BUJET Ne 6
qucuuiuinHa: «Pusuka»

1. Teopus aroma Bonopoaa o H. bopy. CnexrpaiibHble cepuu aToma BOJOPO/a.

2. JIunza. IToctpoeHue u3o0pa>keHus B JIMH3aX.
3. 3agada. Yron bprocrepa O npu majieHuM cBETa U3 BO3AyXa Ha KPUCTAJUT KAMEHHOM cou paBeH 57°.

OHpQI[eJII/ITB CKOPOCTBb CBCTA B 3TOM KpUCTAJLIC.
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3aBenyomuii kadeapoii Ycnaxkues P.T.

MI/IHI/ICTEPCTQO HAYKHU U BbICLHEFp OBPA3OB1§HI/I}1 POCCI/IIZCISOIZ OEJJEPALIMN
T'POBHEHCKUU I'OCYJAPCTBEHHbIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
uMeHu akagemuka M. JI. MuInoHImKoBa

DK3AMEHAILIMOHHBIN BUJIET Ne 7
nucuuimHa: «dusuka

1. Uarepdepennuns cera. MTHTEeHCHBHOCTH cBeTOBOM BOJHBI. [IpuHunn cynepno3unuu. [Ipoctpan-
CTBEHHAs U BPEMEHHAsi KOT€PEHTHOCTh. Y CIIOBHSI MaKCHMyMa 1 MUHUMYMa HHTEHCUBHOCTH CBETA IPU
UHTEPEPEHIIMH BOJIH OT JIBYX KOT€PEHTHBIX HCTOYHUKOB..
2. BzaumopeiicTBus U3IydeHUs ¢ BemecTBoM. BeiHy)aeHHOE n3nydeHue. Beisoa hopmyner M.I1nanka
no A.DUHIITEHHY.
3. 3agayva. JIudpaknuonnas pemerka cogepxut n = 200 mrpuxoB Ha 1 mm. Ha pemerky mamaer HOp-
MaJIbHO MOHOXpoMaThdeckuit cBet (A = 0.6 MkM). MakcHMyM Kakoro HanOOJIBIIETO MOPSIKa JAeT 3Ta

peueTka?
3aBenyrouuii kadenpoi Ycnaxmues P.T.

MI/IHI/ICTEPCTEO HAVYKU U BLICHIEFP OEPA3OB1§HI/IH POCCHI71CI§OI71 OEJEPALINU
T'POSHEHCKUU I'OCYAAPCTBEHHBIM HEOTSAHOU TEXHUYECKNU YHUBEPCUTET
nMeHH akajgeMmuka M. /. MuummoHImuKoBa

DK3AMEHAILIMOHHBIN BUJIET Ne 8
aucnuIiuinga: «Pusuka

1. Unrepdepenuus cpeta.
2. Ummynbe ¢orona. J[aBnenne cBera. KBaHTOBOE 1 BOJTHOBOE OOBSICHEHUE IaBJICHUS CBETA.

3. 3apaua. Ha y3Kyto 1ienp najaetT HopMajabHO MOHOXPOMATUYECKHUM CBET. YTOJ (POTKJIOHEHUS ITy4YKOB
CBETa, COOTBETCTBYIOIIUX BTOPOI CBETIION Tu(PaKIIMOHHOM 1mosioce, paBeH 1°. CKOIBKUM JIJTHHAM BOJTH
MaJaroIIEero CBeTa paBHa MMPUHA HIeNn?

3apenyrommii kadenpoi Ycnaxues P.T.

MMHHUCTEPCTBO HAYKM U BBICIIET'O OBPA30OBAHNSI POCCI/II7ICI§OI7I OEIEPALINN
T'POZHEHCKHWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKWUM YHUBEPCUTET
nMerHn akagemuka M. [, MummoHmuKkoBa

DK3AMEHALIMOHHBIN BUJIET Ne 9
qucuuiuinHa: «Pusnka»

1. UnTepdepeHius B TOHKUX TUIEHKAX.

2. KBaHTOBOE 1 BOJIHOBOE OOBSCHEHHE AABJICHHS CBETA.

3. 3agava. OnpenenuTh JIMHY BOJTHBI A (OTOHA, UMITYJILC KOTOPOTO PABEH UMITYJILCY AJIEKTPOHA, 00-
Ja/Ial0IIero CKOpocThio v= 10 Mwm/c.

3asexyromuii kagenpoi Yenaxues P.T.

MI/IHI/ICTEPCT]%O HAYKHN U BBICLHEFQ OBPA3OB1§HI/I§[ POCCI/II7ICIV(OI7I OEJIEPALIMIN
T'POSHEHCKHWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKWM YHUBEPCUTET
nMeHH akajgeMuka M. [I. MuinoHIumkosa

DK3AMEHAILIMOHHBIN BUJIET Ne 10
mucramnHa: «Pu3ukay
1. [Tonoce! paBHoi Tonmuubl. Konbiia HetoToHa.
2. ledexT Macchl M SHEPTHUS CBSI3U spa.
3. 3amaua. 3ByKkoBbIe KosieOanus yactoTor v = 0.5 k't u ammmutyaoi 4 = 0.25 MM pacrpocTpansi-

10TCs B yripyroit cpeae. Jnuna Bomubl A= 70 cM. Haiitu: 1) ckopocTh v paciipocTpaHeHUs BOJH; 2)
MaKCUMAaJIbHYIO CKOPOCTh (dE/df)max ABMKEHHSI YACTHUI] CPEJIBI.
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3aBenyromuii kageapoi Ycnaxuen P.T.

MI/IHI/ICTEPCTI%O HAVYKU U BbICHIEFp OBPA3OB1§HI/IH POCCI/II}'ICISOI}'I OEIEPALINU
T'POSHEHCKUU I'OCYAAPCTBEHHBIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
nMeHH akagaemuka M. JI. MummoHImmKoBa

DK3AMEHALIMOHHBIN BUJET Ne 11
JucuUIuInHa: «Pu3ukay
1. Ipunnun Irolirenca-®penens. 3oupl Openens. Judpakmus OpeHens Ha KpyrjioM OTBEPCTHH H
JTUCKE.

2. D¢ dexTuBHAs Macca 3JIEKTPOHOB B KPUCTAILIAX.
3. 3apava. Ilpu yBenuueHUM TEpMOJMHAMUYECKOW TeMIieparypbl /' 4epHOro Tejla B JBa pas3a JJIMHA

BOJIHBI Az, Ha KOTOPYIO MIPUXOJAUTCS MAKCUMYM CIIEKTPAIbHOM IIIOTHOCTH SHEPTEeTHUECKON CBETUMOCTHU
u(, T) ymenbumnocsk Ha AA = 400 um. OnpenenuTs HadalbHYI0 U KOHEUHYIO TeMiieparypsl 77 u 1b.
3aBenyromuii kadenpoi Ycnaxmues P.T.

MMHHCTEPCTBO HAYKM 1 BBICIIETO OBPA30BAHISI POCCI/II71CI§OI71 OEJIEPALIVIN
T'POBHEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET
uMmenn akaaemuka M. JI. MunmnoHmukoBa

DK3AMEHALIMOHHBIN BUJIET Ne 12
aucuuIuinHa: « Pusmnkay
1. Audpakuus Ha KpyrioM OTBEPCTHH U Ha JHCKE.

2. AtomHoe s71po. JledeKT Macchl U SHEPTHUS CBSI3U SIIPA.
3. 3agada. BomHa pacnipocTpaHsercst B ynpyroi cpeze co ckopocthio v= 100 m/c. HaumensInee paccro-

STHUEAXMEXK]Ty TOUYKaMH CpeJibl, a3bl KoJIeOaHU KOTOPBIX MTPOTHBOIOIOXKHBI, paBHO 1 M. Onpenenutsb
4acTOTy KOoJIeOaHUH.

3aBenyrommii kageapou Ycnaxuesn P.T.

MMUHUCTEPCTBO HAVKH U BBICIIEI'O OBPA3OBAHMS POCCHﬁCKOﬁ OEJIEPALIN
I'POBHEHCKUU I'OCYAAPCTBEHHBIM HEOTAHOU TEXHUYECKM YHUBEPCUTET
nMerHn akagemuka M. [, MummoHmuKkoBa

DK3aMeHanMOHHbIHA OmiteT Ne 13
nucuuiuHa: «dusnka
1. PaguoaktuBHOCTH. Anb(a-, 6eTa- 1 , raMMa-u3ITydeHHs sSAep. 3aKOHBI PaJHOAKTUBHOTO pacmaa.

2. EcrecTBeHHBIN U MOJSIPU30BaHHBIN CBET. Bubl nonsipusanuu.
3. 3anaya. Tonkas ruieHka TomuHoM 0.41 MKM U3 IPO3payvyHOro MIACTUKA C IOKa3aTeseM MPeTOMIICHUS

n=1.5 ocBelieHa 6eJIbIM CBETOM, IaIal0IIMM HOPMAaJIbHO K TOBEpXHOCTH. Kakue ATMHbBI BOJIH U3 BUAU-
MOT0 Juana3zoHa OyayT YCHIJIEHBI B OTPa>KEHHOM ITyuKe?

3aBenyromuii kadenpoii Ycnaxmues P.T.

MUHHUCTEPCTBO HAVKHU U BBICLIIETO OBPA30BAHU S POCCUMCKON DOENEPALINU
I'PO3HEHCKUUN I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKHWU YHUBEPCUTET
nMeHu akaaemuka M. JI. MUUIMOHIIIMKOBA

DK3AMEHALIMOHHBINA BUJET Ne 14
mucramnHa: «Pu3ukay

1. SAnepubie peakuuu. [IpobreMbl sepHON YSHEPTETUKH.
2. 3aKoHBI U3TyUeHHUs a0COFOTHO YepHOTO Tema. Pacnpesenenne sHEpTrun B CIIEKTPE a0COIOTHO Yep-

HOTroO TCJa.
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3. 3amava. Korna npubop nist HaOoaeHus KoJielr HploToHa MOTpy3UiTi B )KHIKOCTb, TMAMETP BOCBMOTO
TEMHOI'0 KoJjblla yMeHbIIMICs ¢ 2.92 cM 10 2.48 cM. Uemy paBeH noka3aTellb IpeaoMIIeHUS KUIKOCTH?
3aBenyomuii kageapoi Ycnaxuen P.T.

MI/IHI/ICTEPCTQO HAYKHU U BbICLHEFp OBPA3OB1§HI/I}1 POCCI/IIZCISOIZ OEJJEPALIN
T'POBHEHCKUU I'OCYJAPCTBEHHbIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
uMeHu akagemuka M. JI. MUInoHIMKoBa

DK3AMEHALIMOHHBIN BUJIET Ne 15
JucuUIuInHa: «Pu3ukay
1. Kitaccuueckas 351eKTpOHHast Teopust aucnepcun. CBsA3b JUCHEPCHUH C MOTIIOIICHUEM.
2. YacTuia B 0IHOMEPHOM MPSIMOYTOJIbHON MOTEHIIMAIbHOM siMe. KBaHTOBaHUE YHEPTUU U UMITYJIbCA
YaCTHULBI.
3. 3agaua. B ombite FOHra paccrosiaue dvmexay mensmu paBHo 0.8 mm. Ha kakom paccrosiHuu / ot
niesnei ciaelyeT pacloyiokKUTh IKpaH, 4TOObI MMpUHA b UHTEPPEPEHIIMOHHOMN MOJIOCHI 0KA3aJI0Ch PaB-

HOU 2 MM?
Ycnaxkuen P.T.

3apenyrommii kadenpoi

MUMHHCTEPCTBO HAYKM U BBICIIET'O OBPA30BAHNSI POCCI/II7ICI§OI7I OENEPALINNU
TPO3ZHEHCKHWU 'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKWM YHUBEPCUTET
uMmenn akagaemuka M. JI. MuinmnoHmukoBa

DK3AMEHALIMOHHLIN BUJIET Ne 16
qucuuiuinHa: «Pusnka»

1. DHeprus u ummnyIbsc poroHa. JlaBieHue ceera.

2. Onpit Ultepna u I'epnaxa. Cnul 35exktpoHa. CHMHOBOE KBAaHTOBOE YHUCIIO.

3. 3amaya. Ha myTu cBETOBOI BOJIHBI, MAYIIEH B BO31yX€, IOCTABWIIN CTEKISHHYIO IUIACTUHKY TOJIIIH-
HOM A= 1 mm. Ha ckonbko M3MeHMIach onTHuueckas JUIMHA ITyTH, €CIM BOJIHA Ma/laeT Ha IUIACTUHKY: 1)

HOpMalibHO; 2) moJ yriaoM 0= 30°?

Ycnaxues P.T.

3asenyromuii kagenpoi

MUMHHUCTEPCTBO HAYKM U BBICIIET'O OBPA30OBAHSI POCCI/II7ICI§OI7I OENEPALINN
T'POSHEHCKHWU 'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKWUM YHUBEPCUTET
nMerHn akagemuka M. JI. MummoHmmKkoBa

DK3AMEHALIMOHHDBIN BUJIET Ne 17
qucuuiuinHa: «Pusnka»

1. PaccesHue cBera. 3akoH byrepa. PaneeBckoe paccesHue.
2. KopnyckyasipHO-BOJTHOBOM Jyain3M CBOMCTB BELIECTBA U €ro ONbITHOE 000CHOBaHUE. [ nnoresa e
Bpoiins. OnbITel 0 AUQPaKIUN STEKTPOHOB, AaTOMHBIX U MOJICKYJISIPHBIX ITY4KOB.

3. 3agaua. Yron aMexay IUIOCKOCTSIMH IMPOIyCKaHUs MOJspu3atopa UM aHaiau3atopa paseH 45°. Bo
CKOJIBKO pa3 YMEHBUIMTCS MHTEHCUBHOCTb CBETA, BBIXOALIETO U3 aHAIN3aTOpa, €CJIU yIoJl YBEIUYNUTh
1o 60°?

3asexyromuii kagenpoi Yenaxues P.T.

MUHHUCTEPCTBO HAVKU U BBICLLIET'O OBPA30OBAHU S POCCUNICKOM ®EJIEPALINN
I'PO3HEHCKUI IT'OCYIAPCTBEHHBIN HEOTSIHON TEXHUYECKU YHUBEPCUTET
nMern akagaemuka M. JI. MummoHmmKoBa

DK3AMEHAILIMOHHBIA BUJIET Ne 18
JauciuInHa: «Pu3uKay

1. YpaBHeHnue DiiHIITeHHA U1 BHEITHETO GoTOd(deKTa.
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2. CraunoHapHsie cocTossHus. YpaBHeHue lllpenuHrepa s CTalMOHAPHBIX COCTOSAHUM. JIBHKEeHHE
cBOOOTHOM YacTHIbl. YacTHIla B OTHOMEPHOH MPSIMOYTOJIBHOM MOTEHIUAIBHOM sSIME.
3. 3amayva. ['ups, moABeIIeHHAs Ha IPYKUHE, KOJEOJIETCS 10 BEPTUKAIM ¢ aMIUTATY 10k 4 = 4 cMm. Ompe-
JIETTUTH TOJIHYIO SHEpruto £ KoneOaHuil Tupy, €Ciy )KEeCTKOCTh NpyXuHbl £ = 1 kH/Mm.

3aBenyromuii kagenpoi Ycnaxues P.T.

MI/IHI/ICTEPCTQO HAYKHU U BbICLHEFp OBPA3OB1§HI/I}1 POCCI/IIZCISOIZ OEJJEPALIN
T'POBHEHCKUU I'OCYJAPCTBEHHbIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
uMeHu akagemuka M. JI. MUInoHIMKoBa

DK3AMEHALMOHHBIN BUJIET Ne 19
qucuuiuinHa: «Pusuka»

1. [Tonsipu3zanus cBeTa npu OTPAKEHUH U MPEIOMIIEHUHU. 3aK0oH bprocrepa.

2. MexaHn4ueckue rapMoOHUYecKue Konebanus. ['apmMormueckuii ocuuisitop. [lpyxuuubii, dpusnde-
CKU U MaTeMaTUYECKU MasTHUKU. ATOM Bojopoaa. [ maBHOe, opOUTalIbHOE U MAarHUTHOE KBAHTOBBIE
yycaa. MarHuTHbIM MOMEHT aTroMa. KBaHTOBaHME MOMEHTA UMITYJIbCA.

3. 3agaua. Konbsua HeroToHa HabmI01a10TCS € TOMOMIBIO IBYX OJIMHAKOBBIX TUIOCKOBBIMYKIIBIX JIMH3 pa-
JINYCOM KPUBU3HBI R = 1 M, CIIOKEHHBIX BIUIOTHYIO BBIITYKJIBIMH MOBEPXHOCTSIMHU, TaK YTO TIJIOCKUE
MOBEPXHOCTH JIMH3 MapaienbHbl. OnpeenuTs paguyc 2 BTOPOro CBETIOr0 KOJbIa, HAOII0AaeMOro B
oTpaxkeHHOM cBeTe (A = 660 HM) Tpy HOPMAJILHOM MaJICHUH CBETa Ha MOBEPXHOCTH BEPXHEH JTMH3HI.

3apenyrommii kadenpoi Ycnaxues P.T.

MUMHHUCTEPCTBO HAYKM U BBICIIET'O OBPA30OBAHNSI POCCI/II7ICI§OI7I OENEPALINN
T'POZHEHCKHWU 'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKWM YHUBEPCUTET
nMeHn akagemuka M. JI. MunmmoHmuKkoBa

DK3AMEHALIMOHHBIN BUJET Ne 20
mucruruinHa: «dusukay (3 u3 3)

1. UnTepdepeHnoHHas KapTHHA OT JIBYX KOT€PEHTHBIX HCTOYHUKOB.

2. Indpakus Ha KPyTioM OTBEPCTHH U Ha JHCKE.

3. 3anmauva. Kakoit HaumeHblIel paspemaromeil cuinoil R nomwkHa o0nagath AudpakiMoHHas perieTka,
YTOOBI C €€ MOMOIIbI0 MOXKHO OBLIO Pa3pelInTh JABE CHEKTPaJbHbIC JIMHUU Kanus (A1 = 578 HM U A2 =
580 um)? Kakoe HaumeHb1ee yucio N MITPUXOB JA0JKHA UMETh 3Ta peIleTKa, 4ToObI pa3pelieHne Obu10
BO3MO>KHO B CIIEKTPE BTOPOTO MOPSAKA.

3aBenyrouuii kadenpoii Ycnaxues P.T.

MUHHUCTEPCTBO HAVKHU U BBICLIIET'O OBPA30BAHU S POCCUMCKON DOEAEPALINU
I'PO3HEHCKUWUN I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKHWU YHUBEPCUTET
nMeHu akaaemuka M. JI. MuUIMOHIIIMKOBA

DKk3aMeHaIMoHHbIN Oomet Ne 21
mucramnHa: «Pu3ukay

1. 3akon Mamntoca. J[BoitHoe nyuenpenomieHue. MickyccTBeHHast onTuyecKkasi aHu30TPOIIHSL.
2. M'apmoHnueckue koebaHus U uX Xxapaktepuctuka. JuddepernuanpHoe ypaBHEHHE TAPMOHUIECKUX
KoJie0aHui.
3. 3amada. Ha qudpakunoHHyto pemerky, coaepxkamnryto #n= 100 mrpuxoB Ha 1 MM, TTagaeT HOpMaIbHO
MOHOXpPOMATHUYECKUN CBET. 3pUTeNbHas TpyOa CIeKTpoMeTpa HaBeJeHa HAa MaKCUMyM TPEThEero Mo-
psaka. YtoObl HaBecTH TpyOy Ha IPYrod MaKCUMYyM TOTO K€ MOpSKa, €€ Hy»KHO MOBEPHYTh Ha yrol
Ae =20°. OnpeaenuTs JUIMHY BOJIHBI A CBETA.
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3aBenyomuii kadeapoii Ycnaxkues P.T.

MI/IHI/ICTEPCT]§O HAVKHU U BbICLHEFp OBPA3OB1§HI/I}I POCCHIZCISOIZ OEJJEPALIN
T'POSHEHCKUU I'OCYAAPCTBEHHBIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
nMeHH akagemuka M. /I, MuummoHImmKoBa

DK3AMEHALIMOHHBIN BUJET Ne 22
JucuUIuinHa: «Pusukay
1. KBanToBas runote3a u ¢popmyia [Tnanka.

2. KorepeHTHBIE HICTOYHUKH CBETA.
3. 3amaua. Temneparypa T uepHoro Tena paBHa 2 KK. Onpeaenuts: 1) cieKTpaibHYIO INIOTHOCTh SHEP-

run u3nydenus u(A, T) it anuasl BodHBL A = 600 HM; 2) SHEpreTHYecKyto CBETUMOCTb R B HHTEpBaJje
JUTAH BOJH OT A1 = 590 M 110 A2 = 610 HM.

3apenyrommii kadenpoi Ycnaxues P.T.

MUMHHUCTEPCTBO HAYKM U BBICIIET'O OBPA30BAHUSI POCCI/II7ICI§OI7I OEIEPALINN
TPO3ZHEHCKHWU 'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKWM YHUBEPCUTET
uMmenn akaaemuka M. JI. MunnmnoHmukoBa

DKk3aMeHanMOHHBIN Ouitet Ne 23
aucuuIiuinga; «Pusmkay
1. qucnepcus cera. O0acT HOPMAIBHOM U AHOMAIBHOM JTUCIIEPCHUH.

2. JIunza. Iloctpoenue u3o0pakeHus B JIMH3aX.
3. 3agaua. OnpenenuTs AIUHY A O€ryliel BOJIHBL, €CIIU B CTOsIUEH BOJIHE paccTosHue [ Mexay: 1) mep-

BOI U c€IbMOM ITy4YHOCTSIMU paBHO 15 cM; 2) nepBbIM U YETBEPTHIM Y3JI0M PaBHO 15 cMm.

3aBenyromuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCT@O HAYKHU U BLICHJEFQ OBPABOB/éHI/IH POCCI/II7ICI§OI71 OEEPALINU
I'POSHEHCKHWU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKWW YHUBEPCUTET
UMeHHM akajeMmuka M. /. MuummoHImuKoBa

DK3AMEHALIMOHHBIA BUJIET Ne 24
mucnumnHa: «Du3ukay

1. BoiBon u3 popmyasl [Tnanka 3akoHoB Buna u Credana-bonbumana.

2. IlpoxoxIeHne 4acTull 4epe3 MOTeHIIUaTbHBIN Oaphep.
3. 3anmauva. [{ns npexpamenus GporodddexTa, BHI3BAHHOTO 00TyUYeHHEM TUIATUHOBOW TUTACTHHBI YJIbTpa-

(MOJETOBBIM CBETOM, HYXKHO MPUIIOKHUTD 3a/IeP’KUBAIOILYI0 Pa3HOCTh nmoTeHuuanoB U; = 3.7 B. Eciu
IUIATUHOBYIO IUIACTUHY 3aMEHUTH IJIACTUHOW U3 JPYroro Marepuaia, TO 3aJepKHUBAIOLLYI0 Pa3HOCTh
MOTEHIMAJIOB MPUAETCS yBeIHuuTh 10 Uz = 6 B. Onpeaenuts paboTy A2 BbIX0/1a IEKTPOHOB C OBEPX-
HOCTH HOBOW IJIACTHUHBI, €CIIH JUIs IIaTHHBI padoTa Bbhixoaa A; = 6.3 3B.

3asenyromuii kagenpon Ycenaxues P.T.

MUHHUCTEPCTBO HAYKU U BBICLLIEI'O OBPA3OBAHUS POCCUNMCKON ®EIEPALIUN
I'POSHEHCKUI IT'OCYJIAPCTBEHHBI HEOTSIHON TEXHUYECKU YHUBEPCUTET
nMmeHn akagemuka M. JI. MummoHmmKkoBa

DK3aMeHaIMOHHEINA OmteT Ne 25
mucramnHa: «Pu3ukay

1. Mudpaxuus @paynrodepa Ha 1udpakIHOHHON perieTKe.
2. SAnepupie cunbl. Me3onbl. OOMEHHBIN XapaKTep SACPHBIX CHJI.
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3. 3amaya. ITnockas 3BykoBasi BoJiHa uMeeT nepuo 1 = 3 mc, aMmmutyy 4 = 0.2 MM U JJIMHY BOJIHBI
A=1.2 m. JIns1 Touek cpenbl, yaaleHHBIX OT HCTOUYHUKA KoJeOaHWi Ha pacCcTOsHUE X = 2 M, HaWTH: 1)
cMmereHne E(x,£) B MOMEHT! = 7 Mc; 2) ckopocTh O&(x, £)/0t 1 yckopeHne 02E(x, f)/0 11 TOTo 5Ke MOMEHTA
Bpemenu. HauanbHyto a3y koneGaHuii NPUHATH PaBHON HYIIIO.

3aBenyomuii kageapoi Ycnaxuen P.T.

MI/IHI/ICTEPCT@O HAVKHU U BbICLLIEFp OBPA3OB/§HI/I}1 POCCHIZCISOIZ OEJJEPALIN
T'POBHEHCKUU I'OCYJAPCTBEHHbIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
nMeHH akagemuka M. JI. MuummoHImmKoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 26
aucuuIuinga: «Pusmkay

1. Buemauit poroaddext u ero 3axkonbl. OnbiTel CTosieToBa. @OTOHBIL. YpaBHCHHE DWHINTEHHA JTSI
BHemHero gororddexra.
2. OCHOBHBIE 3aKOHbI T€OMETPUYECKON ONTHUKH.

3. 3amava. CpeAHEKBaApaTUYHOE 3HAYCHHE WHAYKIIMM MAarHUTHOTO MOJS B 3JEKTPOMAarHUTHON
BosHE paBHO B= 2.50 uTn. KakoBa HHTEHCUBHOCTD 3TOI BOJIHBI?

3aBenyrouumii kadenpoi Ycnaxues P.T.

KpuTtepuu oueHku 3HaHUI CTyJeHTa Ha IK3aMeHe

OuneHka «OTJIMYHO» BBICTABISETCSA CTYACHTY, MMOKA3aBIIEMy BCECTOPOHHHE, CHCTEMATH3UPOBAHHBIE,
rIyOOKHe 3HAHHS Y4eOHOU MPOrpaMMBbl TUCIUIUIMHBI 1 YMEHUE YBEPEHHO MPUMEHSTh UX Ha MPAKTUKE
MIPH PEIICHUH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPABUIbHOE 00OCHOBAHUE MPUHSATHIX PEIICHHIA.
OueHka «XOpoOUIO» - BBICTABISIETCS CTYJCHTY, €CJIM OH TBEPJO 3HAET MaTepuall, TPaMOTHO U
MO CYIIECTBY M3JIaraeT €ro, yMeeT NPUMEHSITh MOTyuyeHHbIC 3HAHUS Ha MPAKTUKE, HO AOMYyCKaeT
B OTBETE WJIM B PEIICHUU 33/1a4 HEKOTOPbhI€ HETOYHOCTHU, KOTOPHIE MOXET YCTPAHUTH C TO-
MOIIbIO0 JOMOTHUTEIBHBIX BOIIPOCOB MPENoaBaTesl.

Ouenka «ya0BJIeTBOPUTEIbHO» - BBHICTABISIETCSA CTY/ACHTY, TIOKa3aBIieMy (hparMeHTapHBINH, pa3pos-
HEHHBIN XapaKTep 3HaAHWI, HEJOCTATOYHO PABIIbHBIE ()OPMYITHUPOBKH 0A30BBIX OHITHH, HAPYIICHUS
JOTHYECKOMN TIOCJIEIOBATEIFHOCTH B M3JI0’KEHUU MPOTPAMMHOTO MaTepuaia, HO IPU ATOM OH BJIQJICET
OCHOBHBIMHU pa3jieJlaMH y4eOHON MporpamMmbl, HEOOXOIUMBIMU JIsl JaTbHEHIIIEro O0yUeHHs] U MOXKET
MIPUMEHATH MOJYYCHHBIC 3HAHUS 110 00pa3Ily B CTAaHAAPTHOW CUTYaIIUH.

OueHka «Hey10BJIETBOPUTETbHO)» - BHICTABIISETCS CTYAEHTY, KOTOPHIN HE 3HAET OOJIbIIel YacTu
OCHOBHOTO COJEpKaHUS YUYeOHOU MPOTpaMMBbl TUCIHUILINHBI, OMYCKAaeT TpyObIe OMMnOKH B hop-
MYJIMPOBKaX OCHOBHBIX MOHSTHI IUCHUIJIMHBI U HE YMEET UCIO0JIb30BATh MMOJIYUYEHHBIE 3HAHUS TIPU
peIIeHUH TUIOBBIX MPAKTUYECKHUX 3a1a4.

KommexkT n1adopaTopHbix pador
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Ne paznena
JUCHUITIINHBI

HanmenoBanwne 1a6. pabot

IT cemectp

O0paboTka pe3yIbTaToB PU3NICCKOTO IKCIIEPUMEHTA.

Omnpenenenue yckopeHusi CBOOOIHOTO NaieHus (q) ¢ MOMOIBIO
MaTeMaTUYeCKOro MasiTHUKA

OHpe,HCJICHI/Ie MOMCHTA MHCPUHH C IIOMOIIbIO MAATHUKA Makc-
BCJl1a

Onpenenenue kodhuMeHTa BHYTPEHHETO TPEHUS KUAKOCTHU IO
merony Ctokca

OmnpeeneHre OTHOMICHHS TEIIOEMKOCTEH BO3/1yXa IMPH MOCTOSH-
HOM JAaBJIEHUU U 00bEME

III cemectp

N3yuenue 31eKkTpon3MepHUTeNbHbIX IPUOOPOB

Nzydenue paboThI 3J€KTPOHHOTO ocriuiorpada

OnpeneneHI/Ie pa6OTBI BbIXO/Id 3JICKTPOHOB U3 MCTAJllIa

N3yueHne 2neKTpUYeCKUX CBOMCTB CETHETOAIETPUKOB

OrnpezenieHre OTHOLICHHUS 3apsifa JEKTPOHA K €r0 Macce METO-
JIOM MarHeTpoHa.

IV cemectp

JIMH3BI 1 X MOrpeIIHOCTU

OHpeHCHCHI/Ie pacCTOAHUA MCKAY LICIAMHA B OIIBITC FOnra

HccnenoBanue 3akoHa Mantoca ¥ IPOX0XKICHUS TTOJIIPU30BaH-
HOTO cBeTa yepe3 (a3oByIO IIACTHHKY

Omnpenenenne HOKYCHBIX PACCTOSHUN MOIOKUTEIBHON U OTpHUIIA-
TEeIbHOU JIMH3 MeTOJI0M beccels

Kputepun oneHku:

— 32 BBITIOJTHEHUE OJTHOM JIa0OpaTOPHOM pabOTHI CTY/IEHT ToyTydaeT 4 Oaa.
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