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IMacnmopT (poHIa OLIEHOYHBIX CPEACTB MO AUCUHUILINHE «DPU3HKA)

Kon xonTposupy-
€MOM KOMIIETEH-
100501

HanmMmenoBanue O1ieHOYHOTO
cpeacTBa

Ne | KonTposmpyemsle pa3ieiibl JUCHH-
m\n TUJTUHBI
1 | ®usnveckue OCHOBBI MEXaHUKH
2 | MonekynsipHas Gpu3MKa, ¥ TEPMO/IU-
HaMUKa
3 | DnekTpoauHaMUKa
4 | KonebGanus 1 BOJHBI
5 | Onruka (reoMerpuyeckas u BOJHO-
Bas)
6 | KBanToBas gusuka.

OnK-2

OnkK-2.1
OnK-2.2
OnK-2.3

CrniocobeH NPUMEHATh COOT-
BETCTBYIOIIMNA (PU3UKO- Ma-
TEMaTUYECKUI ammapar, Me-
TOABl AHAJIW3a U MOJEIUPO-
BaHUs, TEOPETUUYECKOTO U
AKCIIEPUMEHTAIBHOIO HCCIIe-
JIOBaHMsI IIPU PELIEHUH IPO-
dbeccroHaIbHBIX 3aa4.

CrniocobeH NPUMEHATh COOT-
BETCTBYIOIIMIA (PU3UKO- Ma-
TEeMaTUYECKUI armapar, me-
TOABl aHAJIU3a U MOJEIUPO-
BaHUS, TEOPETUYECKOTO U
SKCIIEPUMEHTAIBHOIO HCCIIe-
JIOBaHMsI IIPU PELICHUM IpO-
dbeccroHaIbHBIX 3a/a4.

CriocoGeH NpuUMEHSTh COOT-
BETCTBYIOIIMIA (PU3UKO- Ma-
TEeMaTUYECKUI armapar, Me-
TOABl aHAJIU3a U MOJEIUPO-
BaHUS, TEOPETUYECKOTO U
AKCIEPUMEHTAJIBHOTO HCCIIE-
JIOBaHMsI MPU PELIEHUH Mpo-
(eccroHaIBHBIX 33/1au.

CrocobeH MNpUMEHSITh COOT-
BETCTBYIOIIUN (U3HKO- Ma-
TEMAaTHYECKUI anmapar, Me-
TOIBI aHAJIN3a U MOJEIUPO-
BaHUS, TEOPETUYECKOTO H
AKCIEPUMEHTAJIBHOTO HCCIIE-
JIOBaHMsI MPU PELIEHUH Mpo-
(eccroHaIBHBIX 33/1au.

CriocoGeH NpUMEHSTh COOT-
BETCTBYIOIIUN (UBHUKO- Ma-
TEeMaTUYECKUH ammapar, Me-
TOJIBI aHAJIN3a U MOJEIUPO-
BaHUS, TEOPETUYECKOTO H
JKCIEPUMEHTAJIBHOTO HCCIIe-
JIOBaHMs MIPU PELIEHUH MpPO-
(eccroHaTIBHBIX 33]1au.

CriocoGeH NpUMEHSTh COOT-
BETCTBYIOIIUN (UBHUKO- Ma-
TEeMaTUYECKUH ammapar, Mme-
TOZBI AaHAJIW3a U MOJEIUPO-
BaHUS, TEOPETUYECKOTO H
AKCIIEPUMEHTAJIBLHOTO HCCIIe-
JIOBAaHUS TPHU PEIICHUH IPO-




Ky

OneMeHTHl PU3UKU aTOMOB U MOJIe-

SJICMCHTAPHBIX YaCTUIL]

DnemMeHThl GU3UKH aTOMHOTO pa U

(deccruoHanbHBIX 3a/1a4.

CrniocobeH NPUMEHATh COOT-
BETCTBYIOIIUHA (U3UKO- Ma-
TEMaTUYECKUH armapar, Me-
TOABI aHANIM3a U MOJEIUPO-
BaHUsS, TEOPETUYECKOTO U
HKCIIEPUMEHTAJILHOTO HCCIIe-
JIOBaHUS TIPH PEIICHUH TIPO-
dbeccroHaIbHBIX 3aa4.

CrnocoOeH NpHUMEHSTH COOT-
BETCTBYIOIIUK (U3HUKO- Ma-
TEeMaTHYECKUH armapar, Me-
TOJBI AaHAIM3a U MOJEIHPO-
BaHMSA, TEOPETHYECKOTO |
HKCHEPUMEHTAIBHOTO HCCIIe-
JIOBAaHHS TIPH PELICHUU IIPO-
(dheccroHaNbHBIX 3a/1a4.

IlepeyeHb OLIEHOYHBIX CPEACTB.

Ne 1/

HaunmenoBaHue O1leHOYHOTO
CpeiCcTBa

Kparkas xapakrepucTuka
OLICHOYHOI'O CPEJCTBA

[IpencraBnenue OLEeHOYHO-
ro cpecTBa B GOHE

3amgaua

[IpobnemHoe 3amaHue, B KO-
TOPOM OOyuarouemycs npea-
JararoT OCMBICIUTh pPeallb-
HYIO TpoQecCHOHATbHO -
OPHEHTUPOBAHHYIO  CHUTYya-
LIUI0, HEOOXOIUMYIO Uil pe-
LIEHMs] TaHHOU 1po0IeMbl

3aaHus s peleHus
3a7a4un

JIaGoparopHoe 3aaHue

BrimonHeHue cTyneHToM Ja-
OopaTopHOM pabOTHI O pa3-
Jenam

KowmriekT nabopaTopHbIX
pabot

KonTponbnas padota

CpencTtBo NMpoBEpKH yMEHUM
MIPUMEHSATh HOJy4EeHHBbIE
SHaHUA I pCIICHUA 3aaad
OTIpPEeJIeIEHHOTO TUIIA 110 TeMe
WU paszeny y4eOHOW nuc-
IUTUTHHBI.

KoMIUTEKT KOHTPOIBHBIX
3aIaHU 110 BapUaHTaM

Bompocsr qiist pyOexHo aT-
TECTalNH

CpencTtBo KOHTpOJISL yCBOe-
HUs Yy4eOHOro MaTepuana.
[IponykT caMOCTOSTENbHOM
paboThl CTyAEHTa, MPECTaB-
JISIOMIHAA cOO0M KpaTKoe W3-
JIO’)KEHUE B MUCbMEHHOM BUJIE
TEOPETUIECCKOT0 MaTepraa

[Iepedyens BonpocoB

3aueTHO-IK3aMEHALIUOHHbBIE
MaTepuaibl

CpencTtBo KOHTPOJS yCBOE-
HUs yueOHOro Marepuasa Te-
MBI, pa3jena Wi pa3aeioB
JUCIUAILUIMHEL, B BUAE cobece-
JIOBaHMSI TIpEroAaBaTenss Hu
oOyyJaromerocs

KommnekT 3aueTHO-
JK3aMEHAIMOHHBIX OMJIETOB




KENUC-3AJIAYHN

2 cemecTp
3ananue 1

1. /IBe aBTOMAIIMHBI JBUXKYTCS 10 AOPOraM, yroJl MeXIy KoTopbiMH, a = 60°. CKOpOCTh aBTOMAIINH
v7/= 54 xM/4 1 v2= 72kM/4. C KaKOH CKOPOCTHIOV YIAISIOTCIMAIINHBI OJTHA OT IPYToii?

2. Opynue, KeCTKO 3aKpEIUICHHOE Ha JKEIe3HOJOPOKHOW minaTdopme, MPOU3BOIHUT BBICTPEI
BJOJIb MOJOTHA XEJE3HOH noporu noj yriioM a = 30° Kk JuHUM ropu3oHTa. OnpeneauTs CKo-
pOCTh u20TKaTa MiaaT(OpPMBbI, €CIU CHapsJ BBUIETAET CO CKOPOCTHIO u; = 480 M/c. Macca
m1aTdOpMbI C OPYIUEM U CHapsaMu m2 = 18T, Macca cHapsga m; = 60 Kr.

3amanue 2

1. [Iap maccoi m;= 1 Kr ABMXKETCS CO CKOPOCTHIO 0= 4 M/C W CTAJIKHUBAETCS C IIAPOM MacCOi
m>=2KT, IBHXYIIAMCSl HABCTPEUy €My CO CKOPOCTBIO »2 = 3 M/c. KakoBbI CKOPOCTHU| M U2 IIIAPOB T10-
cnie yaapa? Y ap cuutarh aOCOIIOTHO YIIPYTHM, IPSMBIM, LIEHTPAILHBIM.

2. OnpenenuTh KOJIMYECTBO TEIUIOTH (), KOTOPOE HA/IO0 COOOIIUTE KUCIOpoy oobemMoM V= 50 1 mpu
€ro U30XOPHOM HarpeBaHUH, YTOOBI JaBJICHUE T'a3a MOBbICHIOCH Ha Ap = 0,5 Mna.

3amanue 3

1 .MneanpHblil a3 coBepiuaet uukia KapHo npu remnepartypax terionpueMuuka 7> =290 K u rero-
ormatunka 77 = 400 K. Bo ckoyibko pa3 yBeIHYUTCS KOIPQPUIIUSHT MOJIE3HOTO JCHCTBUS 1| LUKIIA,
ecJId TeMIepaTypa TemiooTaaTurnka Bospactet 10 77 = 600 K?

2. Haiftu maccy mBOABI, BOIIEIIEH B CTEKISTHHYIO TPYOKy ¢ AuaMeTpoMm kanana d = 0,8 MM, omy-
HICHHYIO B BOJAY Ha Majyto riyouHy. CuuTath cMayiBaHHUE MOJHBIM.

3aganue 4

1. IIpn u3oTepMuyueckoM paciupeHun azora npu temmneparype 7 = 280 K o0beM ero yBenuuuics B
nBa paza. OnpenenuTs: 1) cOBEpIICHHYIO MPU paclIMpeHuu ra3a padbory A; 2) usmenenue AU BHyT-
peHHel 3Hepruu; 3) KOIWYeCcTBO TEIUIOTHl (), Mody4eHHoe ra3oM. Macca azota m = 0,2 Kr.

2. UneanbHblii Ta3 coepiiaeT nukia Kapuo. Temrnepatypa 7TemaooTaaTYMKa B YEThIpe paza (n = 4)
Oonble TeMmepaTypsl TelonpueMHuKa. Kakyro 070 @ KolW4ecTBa TEIIOThI, MOJYyYEeHHOTO 3a
OJIMH IIUKJ OT TEIIOOTAATYUKA, Ta3 OTAACT TEIIONPUEMHUKY?

3aganue 5

1. Kakyio paboTy A Hajo COBEpIINTH MPH BBIAYBAHWU MBIIBHOTO IMY3BIPS, YTOOBI YBEIUYUTH €TO
06BeM ot V; =8 e’ 10 Vo= 16 cM>? CunuTaTh mpoliecc H30TEPMUUECKUM.

2. Ha cxambe JKyKOBCKOTO CTOUT YE€JIOBEK U JIEPKUT B PyKaxX CTEPKEHb BEPTUKAIBHO MO OCU CKa-
MbU. CKaMbsl C YeTTOBEKOM BPAIAETCs C YTIIIOBOM CKOPOCThIO w7 = 4 pan/c. C Kakou yriioBoH CKOPO-
CTBIO 2 OyJeT BpallaThCs CKaMbs C YEJIOBEKOM, €CJIM MOBEPHYTh CTEPKEHb TaK, YTOOBI OH 3aHSI
TOPU30HTANIBHOE MOJ0KeHne? CyMMapHbIA MOMEHT HHEPLMHU YEI0BEKAa U CKAMbH J=5kr-
M’ . JlnuHa crepxus £ = 1,8 M, macca m = 6 kr. CuuTaTh, 4YTO LEHTP MACC CTEPKHS C YEIIOBEKOM
HaXOJIUTCS HAa OCH TUIAT(OPMEI.

3aganue 6



1. Kakast pabota 4 OyaeT coBepIlieHa CHIaMU TPABUTAIIMOHHOTO TIOJIS TIPU TAJICHUU Ha 3eMITIO Tejia
maccoit m= 2 kr: 1) ¢ BeicoTsl # = 1000 xM; 2) u3 6eckoHeuHOCTH?

2. Touka yyacTByeT OJHOBPEMEHHO B JBYX B3aUMHO MEPIEHIMKYISAPHBIX KOJEOAHUSAX, ypaBHEHUS
KOTOPBIX X = Asinwit u y = Ascoswat, tae Aj =8 cm, A> = 4 cm, w1 = w2 = 2¢”. Hanmcars ypas-
HEHUE TPACKTOPUU U MOCTPOUTH ee. [lokazaTe HampaBiIeHHE IBUKEHUS TOUKH.

3 cecmecTp
3amanue 7

1. B ckpermieHHbIe O MPSMBIM YITIOM OJHOpoHbIe MarHUTHOE (H = 1 MA/M u snexTpudeckoe (£ =
50 kB/m) mons Bieten woH. [Ipu kKakol CKOpOCTH vV MOHA (M0 MOYJIIO M HAIPaBJICHHUIO) OH OyIeT
JIBUTATHCS B CKPEILICHHBIX MOJISAX MPSIMOJIMHEUHO?

2. OnpenenuTh MarHUTHBIA MOTOK @, MPOHU3BIBAIOIIUN COJICHOU, eciu IiauHa £ = 50 cM U Mmar-
HUTHBIA MOMEHT pn,= 0,4 BO.

3aganue 8

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

(B = 0,5 Tx) Tak, 4To MIOCKOCTH KOJIbLIA COCTABIIAET yroa ff = 60° ¢ TMHUAMH MarHUTHOW MHAYKIUH.
Onpenenuts 3apaa (0, KOTOPBIM MPOUJIET MO KOJbIY, €CIIH CHATh MarHUTHOE IOJIE.

2. McTouHuK TOKa 3aMKHYJIM Ha KaTylKy conpoTtusieHneM R = 20 Om. Yepes Bpemsa ¢t = 0,1 ¢ Toka
I B xaryuke nocruria 0,95 npenenbHoro 3HaueHus. OnpenenuTb UHIYKTUBHOCTh L KaTyILIKH.

3aganue 9

1. DneKTpoH JBUXKETCS BAOJIb CHJIOBOM JIMHUM OJHOPOJHOIO 3JIEKTPUYECKOro mnoiyid. B HekoTopoii
TOYKE T0JI C NOTEHIMAJIOM ¢@; = /(0 B 31eKTpOH uMel cKopocTh Vi = 6 Mwm/c. OnpenenuTts MOTeH-
Uan @2 TOYKHU OIS, TOUI O KOTOPOH 3JIEKTPOH MOTEPSIET MOJIOBUHY CBOEH CKOPOCTH.

2. TInockuii KOHAEHcaTop ¢ MIOMIAAbI0 IacTHH S = 200 cv’ Kaxkaas 3apskeHa 10 Pa3HOCTU MOTEH-
nuanoB U = 2 kB. Paccrosnue mexay miuactuHamu d = 2 cm. Jludnektpuk — crexio. OnpenenuTsb
sHepruto W 1osis KOHAEHCAaTOpa U INIOTHOCTh 3HEPTUN ( TIOJIS.

3amaunue 10

1.9/1C Garapeu ¢= /2 B. Ilpu cune toka I = 4 A KII/] Gatapeu n = 0,6. Onpenenuts BHyTpEeHHEE
conpoTuBiieHuE R; OaTapen.

2. Cuiia TOKa B IIEIM U3MEHSETCSI CO BPEMEHEM I10 3aKOHY [ = [pe™. OnpenenuTs KOJIMYECTBO TEILIO-
Thl, KOTOPOE BBIJEJIUTCS B IPOBOAHUKE conpoTuBiieHueM R = 20 Om 3a BpeMs, B TE€YEHHE KOTOPOTO
TOK yMEHBIIUTCSA B e pa3. Koapduuuent a npuusats papubiv 2 - 107%¢

-at

Samauue 11

1. ITo 1ByM CKpeIIeHHBIM O] MPSAMBIM YIJIOM 0€CKOHEYHO JUIMHHBIM MpoBoJoM TeKyT Toku I u 21 (I
=100 A). Onpenenutbs MarHuTHYIO UHAYKIHIO B B Touke A (puc. 10). Paccrosnue d = 10 cm.

2. KBagparHasi IpoBOJIOYHAs paMKa pacrojoKeHa B OJHOM IUNIOCKOCTH C JJIMHHBIM IPSIMBIM IIPOBO-
JIOM TakK, 4TO JIBE€ €€ CTOPOHBI MapajielbHbl IpoBoay. [lo pamke U IpoBOAY TEKYT OJAMHAKOBBIE TOKH
I = 200 A. Onpenenuts cuny F, neifcTByromyro Ha paMKy, eciid Onmkaiiias K MpoBOAY CTOpPOHA
paMKU HaXOAMUTCS OT HETO HA PACCTOSIHUM, PABHOM €€ JITHHE.

3amganue 12



1. Crepxenp nmuHor { = 20 cM 3apssKeH PaBHOMEPHO PaCIpElICICHHBIM 3apsiioM C JIMHEWMHOM
mnotHocThIo T = 0,2 MkKi/M. CTepkeHs Bpammaercs ¢ yactotoif n = 10 ¢! oTHOcuTeNnsHO ocH, Tep-
MEHIUKYJSIPHOM CTEPKHIO M MPOXOASAUIeH depe3 ero koHel. OnpeneauTb MarHUTHBIA MOMEHT Pm,
00YyCIIOBJIIEHHBIN BPALLIEHUEM CTEPIKHS.

2. MarauTHBIA MOMEHT Pm TOHKOTO MPOBOAAIIETO KOJNBLA Pm = 5 A - M?. ONpeeNnuTh MarHUTHYIO
MHAYKLINIO B B Touke A, HaxozsIelcs Ha OCH KoJblla U YIaJE€HHONW OT TOYEK KOJIbLIa HA PacCTOSIHUE
r=20 cMm (puc. 7).

3amanue 13

1. [To Tpem mapayieIbHBIM MPSMBIM MPOBOJIAM, HAXOASIIUMCS Ha OJMHAKOBOM pacctossauu d = 20
CM JIpyT OT JApyra, TeKyT oauHakoBbie Toku [ =400 A. B a1Byx mpoBojax HampaBJieHHs] TOKOB COBIIA-
JAlOT. BpUMCIUTE I KaXAOr0 U3 MPOBOAOB OTHOILICHHWE CHIIBI, JIEMCTBYIOLIEH HAa HEro, K €ro
JUTMHE.

2. uck paguycoMm R = 8 cM HeceT paBHOMEpHO paclpeaeiaeHHbI 110 noBepxHocTH 3apsa (o = 100
uKn/m?). OnpenenuTh MarHUTHBIA MOMEHT Pm, OOYCIIOBIEHHBIH BpallleHHEM IMCKA, OTHOCUTEILHO
OCH, TIPOXOJSIIECH Yepe3 ero HEHTP U MEePIEeHIUKYISIPHOM TJIOCKOCTH IUCKA. YTJIOBas CKOPOCTh
BpalieHus aucka o = 60 pan/c. 5.

4 cemecTp
3amanue 14

1. Cpennss sHepreTHyecKkas CBETUMOCTh R mosepxHocTH 3emiu pasHa 0,54 JIx/(cm?* Mun). Kakosa
JOJDKHA OBITH TemnepaTypa 1 MOBEpXHOCTH 3eMIIH, €CITU YCJIOBHO CYMTATh, YTO OHA M3ITy4aeT Kak
cepoe Teno ¢ kodduruentom yepHoTsl at=0,257?

2. Ha uMHKOBYIO IUIACTHHY HAIIPaBJIEH MOHOXpOMaTUYECKU My4dok cBeTra. DoTOTOK mpekpariaercs
pu 3a7iep>KuBaroleil paznoctu noreniuanos U = 1,5 B. Onpenenuts AMMHY BOJHBI A CBETa, Maja-
IOLIETO Ha MJIACTHHY.

3aganue 15

1. OnpenenuTh UMNYIALC pe DIEKTPOHA OTIAYH, eclid PoToH ¢ sHepruel €1 = 1,53 MaB B pesynbTa-
T€ paccesHusi Ha CBOOOTHOM 3JIEKTPOHE MOTEPST 3 CBOEH SHEpIrHH.

2. Ilpu kakoit ckopoctu f3 (B JOISX CKOPOCTHU CBETA) PENIATUBUCTCKAs Macca Jito0O0i YacTHIlbI Belle-
cTBa B n = 3 pa3a 0oJibllIe Macchl MOKOs?

3amanue 16

1. Temnepatypa abcomoTHo uepHoro tena T =2 kK. Onpenenuts ATUHY BOJIHBI Am, HA KOTOPYIO
MPUXOJUTCS MAKCUMYM SHEPIMH U3TyYEHUs, U CIIEKTPAJIbHYIO INIOTHOCTh YHEPTreTUYECKON CBETHU-
MOCTH (M37Ty4aTeIbHOCTH )(12,T)max A1 STOW JJTUHBI BOJIHBI.

2. ®otoH ¢ sHepruert € = 10 5B magaet Ha cepeOpsHYIO IACTHHY U BbI3bIBaeT Gotodrddext. Omnpe-
JIeNTUTh UMITYJIBC p, TIOJTYYECHHBIN IJIACTUHOW, €CNIU NMPHUHATh, YTO HANPABJICHUS JBMKEHUS (OTOHA U
(bOoTORIIEKTPOHA JIEXKAT HA OJHON MPSIMOM, IEPIIEHANKYISPHON OBEPXHOCTH TUIACTHH.

Samanue 17

1. Bo ckonbpKkO pa3 u3aMeHuTCs nepuos 1 BpallleHue JIEKTPOHA B aTOME BOJOPOJIa, €CIIU IIPH IIEPEXO0-

Jie B HEBO30Y)KJICHHOE COCTOSIHME aTOM M3JIy4uJ1 (POTOH C ATUHON BOJHBI A = 97,5 HM?

2. Ilpu KaKuX 3HAYEHUSX KMHETHYECKOI sHeprum 1 3JeKTpoHa omubKa B ONpeiesieHun 1e0poilieBcKo
JUTUHBI BOJIHBI AIIO HEPEISATUBUCTCKOM opmyre He npesbimaet 10%?



3amanue 18

1. Anpda-yactTuma HaxoauTCcs BOECKOHEYHO TIyOOKOM, OJHOMEPHOM, MPSIMOYTOJbLHOM
NOTEHIIMATBbHOM sIIuKe. Mcmonap3ysi COOTHOMEHUE HEOMPEAeICHHOCTEH, OLICHUTh MHUPUHY
{ syKa, ecliv U3BECTHO, UTO MUHUMAaJIbHAS SHEPTUSA a-4aCTUILBI Emin = 8 MaB.

2. Cpennee BpeMs KU3HH Af aTOMa B BO30YKIEHHOM COCTOSIHHH cocTasiseT okono 107 c. Ipu
mepexojie aroMa B HOPMAaJIbHOE  COCTOSHME — HCITyckaercsi  (OTOH, cpemHss  JUIMHA
BOJTHBI <A> kotoporo paBHa 400 HM. OIEHUTh OTHOCHTEIbHYIO MUPUHY AA/AW3ITy4aeMON CIICK-
TpaJbHOU JIMHUU, €CJIM HE TPOUCXOJUT YIIUPEHHS JIMHUY 34 CUET APYTUX MPOLIECCOB.

3ananue 19

1. DAeKTpOH HAXOAUTCS B OECKOHEYHO IIYOOKOM, OJHOMEPHOM, IPSIMOYTOJIBHOM MOTEHIIHAIb-
HOM sinuke mupuHoi €. B xakux Toukax B uHTEepBasie 0<x<{ IJIOTHOCTHU BEPOSTHOCTU HAXOXKJE-
HUS 3JIEKTPOHA Ha BTOPOM U TPETHEM SHEPreTUUYECKUX YPOBHSAX OAMHAKOBBI? BhUMCINTH IUIOT-
HOCTb BEPOSITHOCTH JIJIsl TUX TOUYEK. PerieHue nosicHuTh rpaukoM.

2. Onpenenutsh unciio Nsaep, pacrnagarooiuxcs B TeueHue BpeMenu: 1)¢1 = 1 muH,;

Kpurepun onenku:

—CCJIKM CTYACHT IIPABUJIbHO PCIINII OAHY 3a/1a4y, TO OH IIOJYy4acT 2,5 bamia.

Bonpocs! 1J1s1 pyOeskHOM aTTecTAHN

Bropoii cemectp
Bormpocs! k mepBoii pyOexHO# aTTecTaum

1. MarepuanbHasg TOYKa, PaguyCc-BEKTOpP, BEKTOPHI MEPEMENIECHUS, CKOPOCTH, YCKOPEHHS. 3aKOH
JBUKEHHUS, TPACKTOPUS U IIPONUJCHHBIN ITyTh.
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18.
19.
20.

21

23.

24.

25.

WX kWD =

JBr>keHHE MO OKPYKHOCTH. BEKTOphI yriaoBOM CKOPOCTHM W YIVIOBOTO YCKOpeHus. CBsi3b
JMHENHBIX U YTJIOBbIX KHNHEMATUYECKUX BEJINYMH.

ITepssiii 3akoH HeroToHA. THEpuMalibHBIE CUCTEMBI OTCYeTa. Macca, UMIyJbC, CUJIa.

Bropoii 3akon Herorona. Tperuit 3akon Herorona.

Bec Tena. HeecomocTh. Cuiibl TpeHUs.

Pabora cuinel, moutHocTs. Kunernueckas sneprus [loteHuuansHas sHeprus. CBs3b MEXy CHIION
Y MOTEHIMATIbHON SHEPTUEH.

CoxpaHeHue NOJIHON MEXAaHUYECKOM SHEPIUU MaTepHaIbHOM TOUKH B I10J1€ IOTEHIIMAIBHBIX CHIL.

L{eHTp Macc ¥ 3aKOH €ro JIBHKEHHUS.

3aKOH U3MEHEHMS U COXPAHEHUS UMITYJIbCA CUCTEMbI MaTEPUAIbHBIX TOUEK.

. MomeHT unepuun. Kunetnueckas 3Heprus BpallalOLIErocsl TBEPAOTo Tena. MOMEHT MMITyJIbCa,

MOMCHT CHJIBI OTHOCHTEJIIBPHO OCH.

. JlaBieHue B )KUJIKOCTSX U ra3ax. 3akoH [lackais.
12.
13.
14.
15.
16.
17.

3akoH Apxumena.
YpaBHEHHE HEPA3PBIBHOCTH
YpaBHenue bepnyiuin.
Jlamunapuoe teuenue. TypOynentHoe treuenue. Yucno PeliHonbca.
Bsaskocts.
[TpeoOpazoBanus ["anunes. Mexannueckuil NpUHLIMI OTHOCUTENbHOCTHU. [locTynaTel cnenuaib-
HOit Teopun otHocutensHOCTH (CTO).
[IpeoOpa3zoBanusa Jlopenua
PenaruBucTckuii 3akoH npeodpazoBaHUs CKOPOCTEH.
PensituBuctckuit ummnynsce. PensruBuctckas popma BToporo 3akona Herotona.

. 3aKOH B3aUMOCBSI3U MacChl U SJHEPIHUH.
22.

l'apmonnueckue KkonebaHus M HMX XapaKTEPUCTHUKHU. JuddepennnanbHoe ypaBHEHHE
rapMOHUYECKUX KOJIeOaHU.

Mexanudeckue rapMoHrUecKue konebanus. KuHerndeckas U NOTEHIMAIbHAS YHEPTHHA TApMOHU-
YEeCKUX KoJieOaHu.

I'apmonnueckuit ocumsuiATop. [IpyxuHHBIM MasTHUK. PU3NYECKUl MasTHUK. MaremaTudecKkui
MAasiITHHK.

Mexannueckue BoaHbL. [IpononapHbIe U OnepedHbIe BOIHBL. [[JIMHA BOJIHBI.

Bonpocs! ko BTopoii pyOexHol aTTecTauuu

Craructuueckast pu3uKa U TEpMOIMHAMUKA.

Macca n pazmepbl MOJIEKYJI.

TepmoanHamMuueckue napaMmeTpsl. MneanbHsli ras.

YpaBHEHME COCTOSHUSA UACATBHOIO raza. 3akoH JlanpToHa

OnbITHBIE Ta30BbIE 3aKOHBI.

Xa0TUYHOCTb MOJIEKYJISIPHOTO ABMKEHUSI. CpenHsisi CKOPOCTh MOJIEKYII.

[TonsiTre abcomOTHOM TemnepaTypbl U OCHOBHBIE nonoxeHuss MKT.

3akoH MakcBeiia 0 pacipelelIeHMH MOJIEKYI HEAIBHOTO Ta3a 110 CKOPOCTSIM.
bapomerpuueckas hopmyna.

10. CpenHee 4yUCIIO CTOJKHOBEHUHN M CPEeIHSS IIIMHA CBOOOHOrO MpoOera MoJIeKyl.
11. SABnenus nepeHoca.

12.ITpenmet TepmoauHamuku. OCHOBHBIE onpeeneHus. BHyTpeHHsist sHeprus cuctemsl. Konnue-
CTBO TEIJIOTHI.

13.IlepBoe HauaI0 TEPMOAMHAMUKH.

14. TennoeMkocTs ra3a. GU3NYECKNUN CMBICIT YHUBEPCAIbHOM ra30BON IMOCTOSTHHOM.
15.ITlpuMeHeHne nepBOro Havajaa TEPMOJIMHAMUKHU K U30IIpOLIEccaM.
16.AmnabaTHsiii nmporecc. [lomuTpornHbIi porecc.

17.Kpyrosoii npouecc. O6paTumble 1 HEOOPATUMBIE POLIECCHI.

18.9uTponus.



19.BTopoe Hauano TepMOAMHAMUKH.

20.0uxn Kapno u ero KIIJI nns uaeansHOro rasa.
21.YpaBuenne Ban-nep-Baanbca.

22 ."3otepmbl Ban-nep-Baansca.

23.BHyTpeHHsIs SHEPTHS PEaIbHOTO rasa.
24.9ddext Jxoynsa-Tomcona.
25.IloBepxHocTHOE HaTsKeHHEe. CMadylBaHUE.
26.McnapeHue U mjIaBiIcHUE.

Tperuii cemecTp
Bormpocsl k nepBoit pyOeKHOU aTTecTaluu

1.9nexTpuzanus Tes. DAESKTPUUECKUM 3apsi. 3aKOH COXpaHEHUs 3aps/ia.

2. 3akoH Kynona.

3.9nexTpuueckoe mnoje. HanpsskeHHOCTD 3JEKTPUYECKOTO OIS,

CunoBble TUHUU MAarHUTHOTO TMOJIS.

4.PaboTta moJisi MpU TEPEMEIICHUU 3apsja.

5. IloTeHIman, pa3HOCTh MOTEHIIMAIIOB.

6.HanpsokeHHOCTh Kak TpaJueHT MOTeHIMaNa. DKBUIOTEHIIUATLHBIE TTOBEPXHOCTH.
7. [onapu3zanus AUIEKTPUKOB. HarpsykeHHOCTh MOJIS B IUAJIEKTPUKE.

8. DnektpoemkocTb. Konnmencaropsl. [Ipumenenne KOHIEHCATOPOB.

9. DHeprus 31eKTPOCTATUYECKOTO MOJIS.

10.9nexkTpuueckuii Tok. Cuna Toka. [IocTOSHHBIA TOK.

11.3akon Oma nnst yyactka uenu. CONpOTHBIECHUE IPOBOJHUKA.

12.Tumnbl coequHEHUs MPOBOHUKOB.

13.Ctponnue cumbl. JIC. 3akon OMa il TOJHOW IemHu.

14.3akon Jlxoyns-Jlenna. Pabora Toka. MomHOCTh TOKa.
15.9nekTponpoBoiHOCTE TBEpABIX Tel. [Ipupoaa Toka B Merasniax.
16.MaruutHoe mosie. CuiloBble JMHUM MarHUTHOTO mosist. HanmpsokeHHOCTD.
17.3axon buo- Casapa-Jlamaca.

18.Cuna Amnepa. BzaumoseiicTBue napanienbHbIX TOKOB.

19.Cuna Jlopenua.

Bomnpocsl ko BTOpoii pyOexHOH arTecTaluu

1.BemectBo B MarHUTHOM mnodse. IlapamMarHeTnku, 1naMarHeTHKH.

2. Dddexr Xomna.

3.Hupkynsauus BeKTopa B MarHuTHOrO 1osis B BaKyyMme.

4. Teopema ["aycca st mosist BekTopa B.

5. PaGota 1o nepemMenieHIo MpoBOAHUKA U KOHTYPa C TOKOM B MarHUTHOM T10JI€.

6. DNeKTpOMarHuTHas MHAYKUWSA. MarHUTHBIA MOTOK.

7. 3aKOH 3JIEKTPOMArHUTHOW MHAYKLIUHU U NpaBuiio JlopeHua.

8. Camomunykuus. DJ1C- caMOMHIYKIIUH.

9. IHAYKTUBHOCTh NPOBOJHUKA W B3aUMHAasi MHIYKTUBHOCTb. DHEPIUsS MAarHUTHOTO IOJI.
10. DnexrpomarautHoe mosie. Tok cmemieHus. Buxpesoe mose.

11. Ilepemennslii TOK. [leiicTByIOlEE 3HAUEHUS HANpSKEHUS W CUIIBI TOKA.

12. THOQyKTUBHOCTh M €MKOCTh B IIE€NU NEPEMEHHOIO TOKA.

13.3akon Oma Uil Lenu NEpEeMEHHOrO TOKa.

14 Konebarenbupiii KOHTYp. @opmyna Tomcona. CoOCTBEHHBIE KOJEeOaHUSI.

15. CBoOOHBIE U BBIHYXKACHHBIE KOJEOaHUS. DIEKTPUUECKHE aBTOKOJIEOaHUs.

16. Pe30HaHC TOKOB M HaNpsKEHHM.

17. XapaktepucTuku KojeOaHHs Mpoliecca, MepHo, 4acToTa, aMIUInTyaa, ¢a3a KojeOaHHi.
18.29nekTpoMarHuTHRIE BOJIHBI .BOJIHOBBIE ypaBHEHUE.



19. DHeprust sneKTpoMarHUTHBIX BOJH. OnbIThI ['epua.
20.1Ikana 37€KTPOMarHUTHBHIX BOJIH.
21. ®otomerpusa. OcHOBHBIE (POTOMETPUUECKHUE BEIIMUYNHBI M KX SUHUIIBI.

22. I'eomerpuueckas ontuka. [loHaTHe CBETOBOIO J1y4a 3aKOHBI OTPAKEHUE U IPEIOMIICHUE CBETA.

23. IlomHOE OTpakeHue CBETA.

24 TlpenoMieHHe U OTpPaKCHHE CBETa Ha c(hpepruuecKoii rpaHuIle ABYX CPE.
25. 3epkana. Toukue nun3bl. DopMyria JTUH3BI

26. ITocTpoenune n300pakeHN B TOHKUX B JIMH3aX U CHEPUUSCKUX 3epKaJIax.

YerBepTslil ceMecTp.
Bormpocs k nepBoii pyOeKHO# aTTecTaliuu

1. SIBnenue uHTEepPEepeHnn cBeTa. BpeMeHHas U MpOCTPaHCTBEHHAS KOT€PEHTHOCTb.
. InTepdepeH1iyst B TOHKUX IJICHKAX.

. SIBnenne qudpakmun. [punnun [oiirenca dpenens

. Meron 301 ®penens. Judpakiuus Openens.

. Judppaxuuu @paynrodepa Ha 0HOH 1€ U HA TU(PPAKLIMOHHON PELIETKH.
. AudpaxmonHas peerka.

. Audpakius peHTT€HOBCKUX JIyuell Ha KpUcTasulax.

. Ilonapuzanus ceera. [lonspusaropsl 1 aHAIU3aTOPBHI.

. AHanu3 NoJaspU30BaHHOIO CBEeTa. BpaleHue miockocT! MOosIpU3alyu.

10. SIBneHue nucnepcuu CBETAa.

11.ITornomenue ceera.

13. Dddext Homnepa.

14.9¢dext BaBuosa - YepeHkona.

15.TennoBoe u3nydyeHue

16.3aKOHBI paBHOBECHOT'O TEIUIOBOTO U3TY4YEHHUS.

17. I'nnotesa [Inanka. ®opmyna [Inanka

18. KBaHT u3nydeHus. DHeprus KBaHTa U3ITy4EHUS.

19. ®oroanextpuueckuit 3pdexr. 3akonsl CTONETOBA.

20. YpaBHeHue DHHIITENHHA AJ11 BHEIIHET0 poTo3ddexTa.

O 03O L B~ Wi

Bormpocsl ko 2 pybexxHOU aTTecTanuu

. Macca u umnynsc ¢otona. [laBnenue cpera.

. Oddext KomnroHa.

. BonnoBas ¢yHk1us.

. Bonna ne- bpoitna. CooTHOIIEHNS HEOIPEAECTIEHHOCTEN.

. YpaBuenue [Ipegunrepa.

. YpaBuenue lllpenunrepa nist cTamoOHapHBIX COCTOSIHUM.

. TyanenbHbIM 3P deKT.

. IloTeHIIMaNbHBIN AIIHK.

. JINHENHBIN TApMOHUYECKHUI OCIIUILISITOP.

10. JIBOMCTBEHHOCTH IPE/ICTABIEHU O BenlecTBe. KOpnycKynsipHO- BOTHOBOM JAyaau3M.
11. OnsiTel Pezepdopaa. JIuneituareie crieKTpsl aTOMOB.

12. OmbiTer @panka u ['epria. Moaens atoma Bogopoaa bopa- Pesepdopna.
13. MarHuTHbII MOMEHT 3JieKTpoHa. CIEKTp aToMa BOJ0OPOIa.

O 00 1N DN K~ W —

14. Hpunuun ITaynu. DnexktpoHHble o6onouku. [lepuonuueckas cucrema sneMeHTOBMeH/jeneeBna.

15. CiexTpbl MHOTO3JIEKTPOHHBIX aTOMOB. XapaKTEPUCTUUECKNE PEHTT€HOBCKHUE, CIIEKTPBI.
16. 3akon Mo3nu. Bogopo1onogo0HbIe CIIEKTPHI.
17. Tlpupona xuMu4eckoi cBs3u. MoJieKyisipHbIe crieKTpbl. KoMOMHAIIMOHHOE paccesiHue CBETa.
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JIroMUHECIICHITHU .

18. CrioHTaHHOE U BBIHYX/IEHHOE U31y4eHUs. Ja3epsl.

19. EcTecTBeHHas pai0aKTUBHOCTh. 3aKOH PaJAMOAKTUBHOIO pacrnaja.

20. CocraB sanpa. Hykionsl. 3apsa 1 MaccoBO€ YHCIIO sSiApa. DHEPIUU U CBA3U sApa.

21. N3otonbl, UckyccTBEHHBIEC MpEBpallleHus Aaep. a- u B-pacnana, y-uznydeune. Anepunie
peaxkuum.

22. O6osioueyHas U KaneabHasi MOJICIH SIpa.

23. lenenue siaep. Llennas peakius. SlaepHble peakiny Ha TEIUIOBBIX U OBICTPBIX HEUTPOHAX.
Peaknus cunTesa, npobiema ynpaBisieMOro TEPMOSIEPHOTO CUHTE3A.

24. OynpaMeHTaIbHbIC B3auMoieicTBus. Kinaccudukanuys seMeHTapHbIX YaCTHII.

25. BzauMopeicTBrE 2JIeMEHTapHBIX YaCTUIl U 3aKOHBI COXpaHeHUs. YacTHIbl U aHTUYACTHUIIBI.
26. bapuonsl 1 Me30HbI. Pe3onancsl Kocmuueckue nyyu.

27. ®yHnameHTanbHble YacTUIbI. YacTUIIbI-YYaCTHUKHU U YaCTULBI-IEPEHOCYUKU B3aUMO/IEH-
CTBHI.

Kpurepuu oneHku:
- ecnu .BeimonHeHo 100% 3amganus, To cTyaeHT noay4daet 20 6amios;
- €CcIlv .BhITIONTHEHO 75% 3a/lanus, TO CTYACHT moiy4aeT 15 6anmos;
- ecsn .BbIOJTHEHO 50% 3a1anust, TO CTyAEHT nosyyaet 10 6anos;
- €CJIM .BBINOJIHEHO 25% 3a/1aHusl, TO CTYIEHT Iojy4yaeT 5 6auioB;

- €CJIM .BBIIIOJJHCHO MCHCC 25%33,[[3HI/I$I, TO CTYACHT IIOJIY4acT 0 6amoB.

KommnuiekT 3aganuii 1JIsi KOHTPOJIbHON PadoThl

2 cemecTp
KontponbHas pabora Nel.
Bapwnanr 0.

110. Touka nBHXETCS IO OKPYXKHOCTH paanycoM R = 30 ¢M C OCTOSIHHBIM YIJIOBBIM YCKOPEHHUEM E.
Onpenenuth TaHT€HUUAIBHOE YCKOPEHHUE ¢ TOYKH, €CIIM U3BECTHO, YTO 32 BpeMsA! = 4 ¢ OHa coBep-
KT TP 060pOTA U B KOHIIE TPETHETro 000pOTa ee HOpMalbHOE yCKOpeHue o= 2,7 M/c2.

120. Jloaka mnuHoi {= 3 M 1 maccort m= 120 Kr cTout Ha cnokoitHoi Boae. Ha Hocy n kopme Haxo-
nsTCs Ba peidaka maccamu m;= 60 kr 1 m2>= 90 kr. Ha ckonbKo CABHHETCS JI0JIKa OTHOCUTEIBHO BO-
JIbl, €CIIN PHIOAKU TTOMEHSIOTCS. MeCTaMu?

130. Iap maccoii m;= 2 Kr CTaJIKUBAETCS C MOKOSIIUMCS IIapoM OOJIbIIeH MacChl U IPU 3TOM Tepsi-
et 40% kuHeTHueckoii 3ueprun. Onpenenuts Maccy my OONBLIETO IMapa. Ygap CYUTaTh aOCOIIOTHO
YIPYTHUM, IPSIMBIM, LIEHTPAJILHBIM.

11



140. Kakas pabota A4 moJpKHA OBITH COBEPIIICHA MPU MOJHATHU C 3€MJIM MAaTEPHAIIOB JIJISl IOCTPOUKH
WIMHAPUYECKOM TpyOs! BbICOTOM A= 40 M, HapyXHBIM nuamerpoM D = 3,0 M U BHYTPEHHHUM JHa-
meTpoM d= 2,0 M? I110THOCTs MaTepuana p MPUHATH paBHOit 2,8 - 10° kr/m>.

150. K xoHIam JIeTKOi M HEPACTSHKUMOWM HUTH, IEPEKUHYTOW depe3 OJIOK, MOJBEIICHBI IPy3bl Mac-
camu m;= 0,2 xr u m> = 0,3 xr. Bo CKOJIbKO pa3 OTIUYAIOTCS CUJIBI, JCHCTBYIONIME HA HUTH 1O 00e
CTOPOHBI OT 0J10Ka, eciiu Macca Oiokam = 0,4 Kr, a ero oCh ABHKETCS BEPTHKAIBHO BBEPX C yCKOpe-
HueM o= 2 M/c? ? Cunamu TpeHHs U IPOCKaIb3bIBAHUS HUTH MO OJI0KY IIpeHeOpeys.

160. Onnopoanbiit crepkens JuHou £ = 1,0 M 1 Maccoit M = 0,7 Kr noABEIIeH HAa TOPU3OHTAILHOMN
ocH, MPOXO/SIIEH Yyepe3 BEpXHUN KOHEll CTepkHA. B Touky, OTCTOSAIIYIO0 OT OCH Ha % £, aOCONMIOTHO
VIOPYro ynapsieT myjiast Maccod m = 5 Kr, JeTsIas NepneHauKyIsIpHO CTep>KHIO U ero ocu. I[locne
yZlapa cTepKeHb OTKIOHMIICS Ha yrol a = 60°. OnpeaenuTs CKOPOCTh TyIIH.

170. Bo ckoibKo pa3 cpeqHsisi IUNIOTHOCTh 3€MHOTO BEIECTBA OTJIMYACTCS OT CPEAHEH IIOTHOCTU
ayHHoro? IlpuHaTe, uro paauyc R; 3emiu B 6 pa3 MEHbIIIE Beca Tejla Ha 3eMIle.

KonTponbHas padora Ne2.
Bapuant 0.

210. OnpenenuTh KOJIUYECTBO BEIIECTBA V U YUCI0 N MoJIeKya a3oTa maccoit m= 0,2 Kr.

220. Onpenenuth INIOTHOCTh p BOJSHOTIO Iapa, HaxoAsuerocs noa nasiaeHuemp =2,5 klla u umero-
niero temneparypy 7' =250 K.

230. OnpenenuTh CPEIHIOI KUHETUYECKYIO SHEPTHUIO <L,» MOCTYNATENbHOTO JBUKEHUS U <Eqp> Bpa-
LIaTEJIbHOTO JIBUKEHUS MOJIEKYJIBI a30Ta npu Temneparype 7' = 1 kB. Onpenennts Takke MOJHYIO
KMHETUYECKYIO SHEPIHUI0 £y MOJIEKYJIbI IIPU TEX K€ YCIOBUSX.

240. OgHOoaTOMHBIN a3 IpU HOPMAJIBHBIX YCIOBUAX 3aHUMAET 00beM V' = 5i1. Beruucnuth Temnnoem-
kocTh C, 3TOr0 ra3a npu NOCTOSTHHOM 00BbeMeE.

250. B chepuueckoii koiabe BMECTUMOCTBIO V = 311, cofepxalield a3oT, CO3[aH BaKyyM C JaBJICHHEM
p=80 mxlla. Temniepatypa raza 7= 250 K. MoxHO /11 cyuTaTh BaKyyM B KOJIO€ BBICOKHM?

260. Omnpenenuts paboTy A, KOTOPYIO COBEPILUT a30T, €CJIU €My IPU MOCTOSHHOM JIaBJICHUU CO00-
U Th KordecTBo TerioTel O = 21 kJ[x. Halitu Takke nsmenenne AU BHyTpeHHEN SHEPTUU Tasa.
270. B mukne Kapho ra3 nmomyuun ot teriootaaryuka temwioty Q = 500 Jx u cosepiunia padboty A =
100 [Ix. Temneparypa temooraatunka 77 = 400 K. Onpenenuts TemnepaTtypy 7> TEIUIONPUEMHHUKA.
280. JIge kamau pTyTH paauycoM » = 1,2 MM Kaxkaas CIMIUCh B OAHY OOJbIIyIO Karuto. OnpeaenuThb
SHEPruto £, KoTopas BbIAEIUTCS MPU 3TOM CIUSIHUU. CUUTATh IPOLECC U30TEPMUUECKHUM.
KonrtpomnbHas padora Nel.

Bapnanr 1.

101. Teno OpolIeHO BEPTUKAIBHO BBEPX C HaYaJIbHOM CKOpOCThIO Vo = 4 m/c. Korma oHO mocturio
BEpXHEH TOYKHU IMOJIETA U3 TOTO K€ HAYAJbHOTO MYHKTA, C TOM K€ HayalbHON CKOPOCTBIO 1) BEPTH-
KaJIbHO BBEpX OpoineHo BTopoe Teno. Ha kakom pacCTOSIHUM /1 OT HAYaJIbHOTO MYyHKTA BCTPETATCSA
tena? ConpoTUBIIEHHE BO3/1yXa HE YUUTHIBATh.

111. ITpu ropU30HTAILHOM TMOJIETE CO CKOPOCTHIO » = 250 M/C cHapsig Maccoi m = § Kr pa3opBajcs
Ha JIBe yacTu. bonbiias 4acte Maccou m; = 6 KT MOJdy4miia cKopocTs u; = 400 M/c B HampaBlIeHUU
noJsieta cHapsiga. OnpeneanuTb MOAY/b U HallpaBJIeHWE CKOPOCTH U2 MEHbILIEH YacTH CHapsa.

121. B nepeBsiHHBIN 11ap Maccoil m; = § Kr, MOJABEIIEHHBIM HAa HUTH JuiMHOU £ = 1.8 M, monagaer ro-
PU3OHTAIBHO JeTAIas mysig Mmaccor m2 = 4 r. C Kakod CKOPOCTHIO JIeTeNa MyJsl, €CJIA HUTh C IIapoM
¥ 3aCTpsBILEIl B HEM MyJel OTKIOHMJIACh OT BEPTUKANM Ha yroil a = 3 ? PasMmepom mapa mpese-
Opeub. Y aap Mmynu CUUTATh MPSMBIM, IIEHTPATBHBIM.

131. Onpenenuth paboTy pacTsHKEHHsS ABYX COSAMHEHHBIX MOCIIEIOBATENILHO MPYKHUH KECTKOCTIMU
k=400 H/m u k=250 H/m, ecnu nepBast npy>kKUHa IpHU 3TOM pacTsiHynacb Ha  A{ =2 cMm.
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141. [Tapuk maccoit m = 60 r, npUBsA3aHHBIN K KOHIY HUTH JUIMHOM {; = 1,2 M, Bpamiaercs ¢ 4acro-
Tolt 1/=2 ¢!, onmpasich Ha rOPH30HTANBHYIO MIIOCKOCTh. HUTH YKOpaunBaeTcs, MPUOIHKAs MAPUK K
ocu 10 paccrostHus £2 = 0,6 M. C kako# 4acToTo# 72 OyJeT Ipu 3TOM Bpamartbes mapuk? Kakyro pa-
00Ty A4 coBeplIaeT BHEUIHSS CHIIa, YKOpaunBas HUTh? TpeHueM 1mapuka o mioCKOCTh MpeHeOpeyb.
151. Ha ckambe JKyKOBCKOTO CUANUT YEJIOBEK U JEPKUT Ha BBITAHYTHIX pyKax TMpU Maccol  m =5
KT Kaxaasd. PacctosaHue ot kaxxaoil rupu 10 ocu ckambi £ = 70 cm. CkaMbs BpalllaeTcsi C 4aCTOTOM 717
=1 ¢’!. Kak u3MeHHUTCS 4acTOTa BPAILCHUS CKAMBH U KaKylo paboTy A MPOM3BEIET YeI0BEK, ECIIH OH
COKMET PYKHM TaK, YTO PACCTOSHUE OT KaXKJIOW TMpHU A0 OCHU yYMeHbuTca A0 €2 =20 cmM? MomeHT
MHEpILHMH YejIOBEeKa M CKaMbU (BMECTe) OTHOCUTENIBHO OCH J= 2,5 KT - M2,

161. OnpenenuTh HapsHKEHHOCTH G TPABUTAIIMOHHOTO T0Jist Ha BhicoTe /= 1000 KM HaJa MOBEPXHO-
cThio 3emsin. CunTaTh U3BECTHBIMH YCKOPEHHE g CBOOOHOTO MAJCHUS Y MOBEPXHOCTH 3eMJIH U €e
panuyc R.

171. Ha crepxue mmnHoi £ = 30 cM yKpeIieHbl /1Ba OJMHAKOBBIX I'PYy3HKa: OJMH — B CEpEIUHE
CTEpIKHS, IPYrol — Ha OJIHOM U3 €ro KOHIOB. CTepKeHb ¢ Tpy3aMu KoJIeOIeTCs OKOJIO TOPU30HTAIIb-
HOM ocu. [Ipoxondieii yepe3 cBOOOAHBIN KOHel cTepkHsA. OnpenenuTh NPUBEACHHYIO JUIMHY L U

nepuon T IMPOCTBIX 'APMOHHUYCCKUX KoJe0aHmni JaHHOI'O q)HSH‘leCKOFO MasTHUKA. Maccoi CTCPIKHA

peHeOpeyb.

KonTpomnbHas pabora Ne2.

Bapuanr 1.

201. OnpenenuTh KOJTUYECTBO BEIIECTBA VM YnUCiI0 N MOJIEKYJT KHCIIopoaa maccoit m= 0,5 kr.

211. B mwmmnap pwHoM € = 1,6 M, 3aNI0JIHEHHBIN BO3yXOM MPU HOPMAILHOM aTMOC(HEPHOM JaBJie-
HUH Py, HAYATU MEJUIEHHO BJBUraTh MOPIIEHD ILIOMAAb0 ocHoBaHus S = 200 cm?. OnpeenuTs cHily
F, neficTByIO0LIYI0 HAa OPIIEHb, €CJIM €r0 OCTAHOBUTH HA paccTostHUU £; = 10 cM OT AHA UIMHJpA.
221. OmnpenenuTh BHYTPEHHIO 3Hepruio U BOJOpoO/ia, a TAKXKE CPEIHIOI KUHETHUECKYHO SHEPIHIO
(&) MOJIEKYJIBI 3TOro ra3za npu temmneparype 7' = 300 K, eciin KoIM4ecTBO BEIIECTBA v 3TOr0 raza paB-
HO 0,5 MOJIb.

231. Onpeaenutb MOJIIPHYIO Maccy M ABYXaTOMHOTIO raza M €ro yAellbHble TeINIOEMKOCTH, €CIH 13-
BECTHO, YTO Pa3HOCTh Cp - Cy YACNbHBIX TEIUIOEMKOCTEH 3T0ro raza pasHa 260 J[x/ (xr - K).

241. HaiiTu cpegHee YHuCIo (z) CTOJIKHOBEHUH 3a Bpems £ = 1 ¢ u imuHy cBoOOgHOTO TIpodera «£) Mo-
JIEKYJbI TN, €CIIU Ta3 HaXouTcs oA aasienueM p= 2 klla npu temnepatype 7= 200 K.

251. OnpenenuTh KOJIHMYECTBO TEIUIOTHI (), KOTOPOE HAJ0 COOOIIUTH KUCIOpoay oobeMoM V = 50 n

IIPU €r0 U30XOPHOM HarpeBaHUH, YTOOBI JaBJIeHHE ra3a noBbicuiock Ha Ap = 0,5 Mna.
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261.MeanbHblil Ta3 coBepuaeT Hukia KapHo npu tremneparypax temionpuemMuuka 7> = 290 K u ren-
nootaatuuka 77 = 400 K. Bo ckoibpKko pa3 yBenuuuTCs KOAPPHUIUEHT MOIE3HOTO ACUCTBHS 1) LIUKIIA,
€CJIM TeMIIepaTypa TeIiooTaaTdyuka po3pacrer 10 77 = 600 K?

271. Haiitu mMaccy mBOABI, BOIICANIEH B CTCKISIHHYIO TPYOKY ¢ nuameTpoMm kaHana d = 0,8 M,

OMYIIEHHYIO B BOJY Ha MaJlyto I1youHy. CUMTaTh CMauMBaHUE MTOJHBIM

KonTponbnas padora Nel.

Bapuant 2.

102. MarepuaibHasi ToYKa JABHKETCA NPAMOIUHEHHO ¢ yckopeHueM a = 5 m/c’. Ompenenuts, Ha
CKOJIBKO TyTh, MIPOHICHHBIA TOUKOH B 71 — 10 CEKyHIy, OyneT OoJble MyTH, MPOHAEHHOTO B MIPE/Ibl-
nymyro cekyHny. Ipunsrs vo = 0.

112. C Tenexku, CBOOOJHO IBUXKYILIMMICS MO TOPU3OHTAIBHOMY IYTH CO CKOPOCThIO 0/= 3 M/cC, B
CTOPOHY, IIPOTHUBOIOJIOKHYIO JIBUJKEHUIO TEJIEKKHU, MPHIraeT YEJIOBEK, IIOCIIE YEro CKOPOCTh TEJIEkK-
KM U3MEHWIACh U CTajla paBHOU #; = 4 M/c. OnpeieuTh TOPU30HTAIFHYIO COCTABIISIONIYIO CKOPOCTH
U2y YEJIOBEKA MPU IPBDKKE OTHOCUTENIBHO TelexkKu. Macca tenexku m; = 210 kr, Macca 4enoBeka
m>="70 Kr.

122. ITo HeOOIBIIOMY KYCKY MATKOTO KeJe3a, Jie)alleMy Ha HakoBalibHe Maccoit m; = 300 kr, yna-
psier Mmosot maccoi m2 = 8 kr. Onpenenuts KII/I # ynapa, ecnu ynap nHeynpyruii. [lonesHoii cuurarp
HHEPTHUIO, 3aTPAYCHHYIO Ha J1e(opMalMIO KyCcKa JKene3a.

132. U3 maxtel riyOunoit £ = 600 M mogHUMAIOT KIeTh Maccoit m; = 3,0 T Ha KaHaTe, KK METp
KoToporo uMmeer maccy m= 1,5 kr. Kakas pabora A coBepiuiaeTcsi npu HOJHATHH KJIETU Ha MOBEPX-
HOCTh 3emiin? KakoB ko3 puIeHT nose3Horo 1eHcTBUs ) MOABEMHOTO YCTPOMCTBA?

142. Tlo xacaTenbHOH K IIKMBY MaxOBHKa B BHJIE ucKa AuameTpoM D = 75 cM u Maccoil m= 40 kr
npuiokeHa cuia I = 1 kH. OnpenenuTs yriioBoe yCKOPEHHE € U 4aCTOTY BpAICHUsI # MAXOBHKaA Ye-
pe3 Bpems = 10 ¢ mocne Hayasia IeHCTBUS CUJIbL, €CIIM PaJuycC rIIKKUBa paBeH 12 cM. Cuioil TpeHus
npeHeopeys.

152. Ha ckambe JKyKOBCKOTO CTOUT YEJIOBEK U JIEPKUT B PyKax CTEPKEHb BEPTUKAIBHO 110 OCU CKa-
MbH. CKaMbsl ¢ 4YEJIOBEKOM BpaIIlaeTcsl C YIIIOBOM CKOPOCThIO @ =4 paxa/c. C Kakoil yriaoBoit ckopo-
CTBIO 2 OYJET BpalaThCsi CKaMbsl C YEJIOBEKOM, €CIIM MOBEPHYTh CTEPKEHb TaK, YTOObI OH 3aHSI
TOPU30HTAIBHOE N0J105keHNe? CyMMapHbIil MOMEHT MHEPLIMHU YEJIOBEKA U CKaMbH J=5kr-
m? . Jinuna crepxHsa £ = 1,8 M, macca m = 6 kr. CUUTaTh, YTO LEHTP MACC CTEPHKHS C YETOBEKOM
HaXOJIUTCS Ha OCH TIIATPOPMBI.

162. Kakas pabota 4 Oyzer coBeplleHa CHJIaMy IPaBUTALMOHHOIO MOJISI PU MaJeHUH Ha 3eMITIO Te-
na maccoit m=2 xr: 1) ¢ BeicoThI £ = 1000 kM; 2) 13 6ecCKOHEYHOCTH?

172. Touka y4acTByeT OJJHOBPEMEHHO B JIByX B3aHMHO MEPIEHAUKYISIPHBIX KOJIEOaHUSIX, ypaBHEHUS
KOTOPBIX X = A;sinwit u y = Ascoswat, tae A; = 8 cm, A> = 4 cm, w1 = w2 = 2¢”. Hanmcars ypas-
HEHUE TPAEeKTOPUU U MOCTPOUTH ee. [lokazaTe HampaBiIeHHE IBUKEHUS TOUKH.

Kontponbnas pabota No2.
Bapuanr 2.
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202. CkobKO aTOMOB COZEPKUTCA B PTYTH: 1) KommdecTBoM BemecTBa v= 0,2 Moib; 2) Maccol m =
1 r?

212. B Oamnone Haxomutcs ra3 mnpu temneparype 77 = 400 K. lo xakoit temmnepatypsl 7> Hamo
HarpeTh ras, 4To0bl €ro JaBjieHUue YBEIUUUIoCch B 1,5 paza?

222. Onpenenutb CyMMapHYI KHHETHYECKYIO S3HEPIHIO £y MOCTYNAaTENbHOTO JBUKEHUS BCEX MOJIE-
KYJI Ta3a, HaXOJIAIIErocsi B COCyJle BMECTUMOCThIO V' =3 11 nox nasienuem p = 540 xlla.

232. HaiiTu yaenbHbIE CpH ¢y, a Takoke MoJisipHble Cp U C,TEIII0EMKOCTH YIJIEKHCIIOTO ra3a.

242. OnpenenuTh CpeIHIOK UIMHY CBOOOIHOTO mpobera ¢£» MOJIEKYJIbl a30Ta B COCYJIe BMECTHMO-
ctero V=51 Maccarazam=0,5T.

252. [Ipu u30TEepMUYECKOM paciIipeHnu azoTa npu Temmeparype 7= 280 K o0beM ero yBenuumics
B nBa paza. OnpenenuTsb: 1) COBEPIICHHYIO MPHU pacHIUpeHUH Taza padborty A; 2) m3menenue AU
BHYTpPEHHEN 3HEepruy; 3) KOJIMUECTBO TEIIOTHI (J, ojlyueHHoe razom. Macca azora m = 0,2 kr.

262. VneanwHblit Ta3 coBepiraet nukia Kapao. Temmneparypa 7;TeIiooTaTYMKa B YEThIpE pa3a (n =
4) Gosblie TEMIIEpaTyphl TEIUIONPUEMHUKA. Kakyro J0II0 @ KOJMYECTBa TEIIOTHI, TOJTYYEHHOTO 32
OJIMH ITUKJI OT TeIUIOOTAATYUKA, Ta3 OTAACT TEIIONPUEMHUKY?

272. Kakyro paboty 4 HaI0 COBEPIIUTH NMPH BBIYBAHUN MBUIBHOTO ITy3BIPS, YTOOBI YBEIMYHUTH €TO
o0bem ot V; =8 em® 10 Vo= 16 cm>? Cunrats MPOLIECC U30TEPMUUYECKUM.

KonTponbnas padora Ne 1.
Bapuanr 3.

103. /IBe aBTOMAIIMHBI IBUXKYTCS IO AOpPOram, yrojl MeXIy KOTopbiMu, a = 60°. CkopocTh aBTOMa-
e 7= 54 KM/4 U 0= 72kM/4. C KaKO#il CKOPOCTBIOV YIAISIOTCAMAIIMHBI OJHA OT APYroii?

113. Opynue, KeCTKO 3aKpeIicHHOE Ha KEJIe3HOAOPOKHOU TmiaTGopmMe, MPOU3BOIUT BBICTPEI
BJ0JIb MOJOTHA X€JEe3HOH noporu noj yriioM a = 30° Kk JuHUM ropu3oHTa. OnpeneauTrs CKo-
pOCTh u20TKaTa MIaTPOPMBI, €CIAH CHapsJ BbUIETAET CO CKOPOCTHIO u; = 480 M/c. Macca
1aTopMBbl C OpyIueM U cHapsgamu m2 = 18T, Mmacca cHapsaaa m; = 60 Kr.

123. [llap maccoit m;= 1 Kr IBHKETCS CO CKOPOCTBIO 0= 4 M/C M CTaJKMBAETCS C IIAPOM MacCCOU
m>=2KT, IBUXYIIAMCSl HABCTPEUy €My CO CKOPOCThIO »2 = 3 M/c. KakoBbI CKOPOCTHU| U U2 IIAPOB M0-
cnie yaapa? ¥ iap cuutarh aOCOIIOTHO YIPYTMM, IPSMBIM, LIEHTPAJIbHBIM.

133. Ilpyxwuna xectkocTtbto k= 500 H/m cxara cunoit ' = 100 H. Onpenenuts paboTy ABHEIIHEH
CHJIBI, IOTIOJTHUTEIHHO CKUMAIOIIEH MpYyXuHYy erie Ha Al = 2 cm.

143. Ha oGon maxoBuka nauamerpoM D= 60cM HamMoOTaH IIHYpP, K KOHILy KOTOPOTO MPHUBSI3aH T'Py3
Maccoit m= 2kr. OnpenenuTb MOMEHT MHEepLUuu JMaxoBHKa, OH, Bpallasich paBHOYCKOPEHHO IOJ
JNeCTBHEM CHIIBI TSAXKECTH TPy3a, 3a Bpems ¢ = 3¢ mpHoOpelt yriIoByI0 CKOPOCTh @ = 9 paz/c.

153. [Inardopma B Buae aucka auamerpoMD= 3 M u Maccoit m;= 180 Kr MOXKeT BpalaTbCcsi BOKPYT
BepTUKaJIbHON ocu. C Kakoil yrioBoi CKOpOCTbIO @; OyaeT BpamaThes 3Ta miatdopma, eciau Mo
ee Kparo MoiaeT yenoBek Maccoiim:= 70 Kr co ckopocThiov= 1,8 M/c OTHOCUTENBHO IIAT(HOPMBI?
163. 13 6eckOHEUYHOCTH Ha MOBEPXHOCTh 3eMIIHM NajaeT MeTeopuT Maccoir m = 30 kr. Onpene-
JIUTh paboTy A, KOTOpas IpH 3TOM OyAET CoBeplleHa CUIaMHi T'PaBUTALMOHHOTO TOJIs 3eMJIH.
YckopeHue cBOOOIHOTO MaICHUSI g Y MOBEPXHOCTH 3EMIIH U €€ pajinyc RCUNTATh U3BECTHBIMHU.

KonrtponbHast padora Ne 2.
Bapwanr 3.

203. Bona nipu Temneparype ¢ = 4  C 3aHnMaeT 06beM V' = 1 cm>. OnpeienuTh KOJIUYeCTBO BEIECTBA
v ¥ 4iciio N MOJIeKysl BOJBI.

213. bamion BMectumocTbio V' = 20 1 3anonHeH a3oroM mpu temneparypel = 400 K. Korga gacts
ra3a M3pacxo/0oBajlH, JaBieHHWe B OauioHe moHusmwioch Ha Ap = 200 klla. Ompemenuth Maccy
mu3pacxoa0BaHHOTO ra3a. [Iporecc cuutath U30TEPMUUECKIM.

223. KonnuecTBo BemecTBa renust v = 1,5 monb, Temrneparypa T = 120 K. Onpenenuts cyMMapHyIo
KMHETUYECKYIO SHEPTHUI0 Ky MOCTYNAaTENbHOTO ABMKEHUS BCEX MOJIEKYJI 3TOTO rasa.
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233. OmpenenuThb Moka3aTeiab aauadaTsl Y UACATBHOTO Ta3a, KOTophli mpu Temneparype 7 =350 K u
nasiennn p = 0,4 MIla 3anumaet o0bem V' = 300 1 u umeet Temnoemkocts C,= 857 Jx/K.

243. Bonopon Haxomuteda nof aasieHueM p = 20 mxlla u umeer temneparypy 7 = 300 K. Onpene-
JMTbH CPEIHIOI0 JUTMHY CBOOOIHOTO mpodera (/) MOJIEKYIbI TAaKOTO rasa.

253. IIpu agmabaTHOM CXKaTWHM JaBJEHUE Bo3Ayxa Obulio yBenudeHo oT p; = 50 klla mo p2 = 0,5
Mlla. 3aTem npu HEM3MEHHOM 00BEMe TeMIlepaTypa Bo3ayXa Obljia HOHMKEHA JI0 IIEPBOHAYATILHOM.
Onpenenuts JaBjieHHE p3 ra3a B KOHIIE Mpoliecca.

263. Onpenenuts padoTy A2 U30TEPMUYECKOTO CKATUS Ta3a, coBepiraromero muki Kapro KIT ko-
toporo 7= 0,4, ecnu paboTa U30TEPMHUUECKOTO paciIupeHus paBHa A; = 8 JIxk.

273. Kakas sHeprust £ BbIACTUTCS TPH CIMSHUYU JBYX Kalleldb pTYTH AuameTpoM d; = 0,8 MM u d> =
1,2 MM B oiHY Karuiro?

KonTponbnas padora Nel.
Bapuant 2

104. MatepuanbHasi TOYKa JBHXKETCS MPSIMOJIMHEHHO ¢ HAYaJIbHOW CKOPOCThIO vy = 10 M/c 1 mocTo-
SHHBIM YCKOpPEHUEM a = -5 M/c?. OnpeieuTh, BO CKOIBKO Pa3 MyThb As, NPOiIeH bl MaTepuanbHOi
TOUYKOM, Oy/IeT MpeBbIIaTh MOJYJb €€ MepeMeleHus Ar crycts ¢ = 4 ¢ 1mocjie Havajaa oTcuera Bpe-
MEHH.

114. Yenosek Maccoii m; = 70 kr, Oerymuii co CKOpOCThIO0 07 = 9 KM/4, TOTOHSIET TEJIEKKY Maccoit
m2 = 190 Kr, ABMKYIIYIOCS CO CKOPOCThIOV2? =3,6 KM/4, 1 BcKakuBaeT Ha Hee. C Kakol CKOpo-
CTBIO CTaHET JIBUTaThCs TellexkKa ¢ yenoBekoM? C Kakoil CKOpOCThIO Oy/eT IBUTAaThCs TEIEeXKKa C ue-
JIOBEKOM, €CJIM YEJIOBEK JI0 MPBDKKaA OeKall HABCTPEUy TeIexKe?

124. I1lap maccoii m;= 3 KT ABMKETCSI CO CKOPOCTHIOD /=2 M/C M CTAJIKUBACTCS C TIOKOSIIIUMCS IIIapOM
maccoit m 2> =5 kr. Kakas pabota Oyner coBepiieHa npu aedopmarnuu mapos? Y aap cuutats abco-
JIOTHO HEYHPYTHM, MPSMBIM, [IEHTPATbHBIM.
134. JIge npyxwunsl xectrocThiok; = 0,5 kH/M u k>=1 kH/M ckpennens! mapamiensao. OnpenennuTth
NOTEHIMATBbHYIO SHEPrHIo // TaHHOM cucTeMbl pH abcomroTHON aedhopmarun AL =4 cMm.
144. Huth c npuBsS3aHHBIMU K €€ KOHLIaM Tpy3aMu mMaccamu m ; = 50 r u m> = 60 r nepekuHyTa
yepe3 010k tuamerpoM D=4 cMm. OnpeaenuT MOMEHT nHepuunJ/ 0J10Ka, €Cliu MoJ] AEHCTBUEM CHIIBI
TAKECTH TPY30B OH HOIY4MI YII0BOe yckopenue &= 1,5 pan/c®. TpenueM u npocKanb3bIBaHUEM HH-
TH 10 OJIOKY NpeHeOpeysb.
154. [Inardopma, nmeromas GopMy AHMCKa, MOXKET BpallaThCsl OKOJIO BepTHKaiabHOU ocu. Ha kpato
1aTopMbl CTOUT yesioBeK. Ha kakoit yron ¢ moBepHercs miaatdopma, eciiy YeloBeK MOMIEeT BI0JIb
Kpast atopMbl U, 000K ee, BEpHETCA B UCXOAHYIO (Ha muatgopme) Touky? Macca miuaTtdopMbl
m; = 280 xr, Mmacca yemoBeka m; = 80 Kr.
164. C noBepxHOCTH 3eMJTM BEPTUKAIBHO BBEPX MYIIEHA PAKEeTa CO CKOPOCTHIO v= 5 KM/c. Ha kakyro
BBICOTY OHA MOJHUMETCS?
174. OnpenenuTs 4acTOTy v IPOCTHIX TAPMOHUYECKUX KosieOaHMi nucka paauycoM R =20 cM 0KoJI0
TOPU30HTAIBHOM OCH, MPOXOJAIIEH Yepe3 CEPENHY pauyca IUCKA MEPIEHIUKYISIPHO €ro IIOCKO-
CTH.

KonrtponbHast padora Ne 2.

Bapnanr 4.

204. Haittu MmossipHyt0 Maccy M 1 Maccy my OJHOM MOJIEKYJIBI TOBAPEHHOM COJIH.

214. B 6amnone BMecTUMOCThIO V= 151 Haxoautes apro moa nasineHuem pi = 600 klla u npu tem-
neparype 71 = 300 K. Korna u3 6aniona ObU1o B3SITO HEKOTOPOE KOJIMUYECTBO Tasa, AaBlieHUE B Oa-
JoHe noHusuiock 10 p2 = 400 xIla, a emneparypa ycranoBunachk 72 = 260 K. Onpenenuts maccy m
+---aproHa, B3sTOTO U3 OaJUTOHA.

224. MonspHas BHYTpeHHSAS 3Hepruss Un HEKOTOPOIro JBYXaTOMHOTrO rasza paBHa 6,02 kJ[/Moib.
OnpenenuTs CPeHIO KHHETUYECKYIO SHEPTUIO <&gp > BPALIATENIHOTO JABHXKEHUS OJTHON MOJIEKYJIbI
3TOrO rasa. ['a3 cuuraTe U€aIbHBIM.
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234. B cocyne BMECTUMOCTBIO V= 6 11 HaXOOuTCS MPU HOPMAJIBHBIX YCIOBHUSX JBYXaTOMHBIN Tas3.
Onpenenuth TEI0eMKOCTh C, 3TOTO ra3a Mpu MOCTOSTHHOM 00BbeMe.

244. Tlpu HOpMaJIBHBIX YCIOBUSX JJIMHA CBOOOTHOTO Mpobdera < £ > MOJEKYIbl BOJOPOAa paBHA
0,160 mxM. Onipenenuts AuaMeTp d MOJIEKYIBI BOJIOPOAA.

254. Kucnopon maccoit m = 200 r 3aaumaet oobeM V1 = 100 1 1 HAXOIUTCS MO JaBICHUEM p =
200 xIla. ITpu HarpeBaHMM ra3 pacIIMPHIICS MPU MOCTOSHHOM JaBiieHUH 110 oobema V2 = 300 i, a
3aTeM ero gamieHue Bo3pocio a0 p3 = 500 klla npu Hem3ameHHoM oObeMe. HaiiTu u3meHnenue BHYT-
pennelt sneprun AU rasa, cCoBepieHHYIO ra3oM paboty 4 u Temiory Q, nepenannyto raszy. Ilocrpo-
UTh TpaduK mporecca.

264. I'a3, coBepmaromuii ukia Kapuo, otnan remnonpueMHuky temioty Q.= 14 k/lx. Onpegenutsb
temneparypy 7 TeII00TAaTYNKa, €CIH MPH TeMiiepaTtype tertonpuemanka 7> = 280 K pabota nuk-
na A = 6 xJIx.

274. OnpenenuTh NaBIeHUE p BHYTPU BO3IYITHOTO My3bIPhKa TUAMETPOM d = 4 MM, HaXOJISAIIETOCS B
BOJIC y caMoii ee moBepXxHOCTU. CUuTaTh aTMOC(HEPHOE J1aBICHINE HOPMAJILHBIM.

KontponbHas padota Nel.
Bapnanr 5.

105. Benocunenuct exan U3 OJHOTO MyHKTA B pyroil. [lepByio TpeTh MyTH OH Mpoexana co CKOpo-
cThI0 07 = 18 KM/u. Jlanee MOJIOBUHY OCTaBIIErOCs BPEMEHU OH €Xajl CO CKOPOCThIO 02 = 22 KM/4,
MOCJI€ Yero A0 KOHEYHOTO IyHKTa OH IIEJ MEeIIKOM CO CKOPOCThIO 03 = 5 km/4. Onpenenuts cpen-
HIOIO CKOPOCTD (D)BEJIOCUIIEIUCTA.

115. Konbkobexer, cTosi Ha KOHbKaxX Ha JIby, OpocaeTKaMeHb MacCOu m ;= 2,5 KT TIOJI yIJIOM ¢ =
30° k ropusoHTycO ckopocThio v = 10 M/c. KakoBa OyieT HayalibHasi CKOPOCTh VoJIBXKEHUSI KOHBKO-
Oesxua, eciu Macca ero m2>= 60 kr? IlepemenienneM KOHbKOOEX11a BO BpeMsi OpocKka IpeHeOpeyb.
125. Onpegnenuts KIIJI yueynpyroro ynapa 6oiika maccoit m;= 0,5 T, majaroiero Ha cBal Maccoi
m2 =120 kr. [lone3Hol cuuTaTh SHEPTUIO, 3aTPAYCHHYIO Ha BOUBAaHUE CBaM.

135. Kakyro Hy>KHO COBEpIIUTh paboTy A, 4YTOObI NPYXKHUHY kecTKocThIo k= 800 H/M, cxaryro Ha x =
6 cM, JIOITOJTHUTEIBHO CkaTh HA A x = 8 cM?

145. CrepsxeHb Bpalaercss BOKpYT OCH, IPOXOSAIIEH YEPE3 €r0 CEPEANHY, COINIACHO YPABHEHUIO @ =
At+Bf, tne A =2 pan/c,B = 0,2 pan/c’. Onpenenuts Bpalaromuii MOMEHT M, nefcTByIOmUiA Ha
CTEp>KEHb Yepe3 Bpems { = 2 ¢ MOocJie Hayaja BpallleHUs, €CJIM MOMEHT MHEpPLUUU CTepkHd J =
0,048 kr- M.

155. Ha ckambe XKyKOBCKOTO CTOMT YEJIOBEK U JIEPKUT B PYKE 3a OCh BEJIOCHUIIETHOE KOJIECO, Bpa-
mjaromieecs: BOKPYr CBOEH OCH € YIJIOBOM CKOpocThio @; = 25 pan/c. Och Kkoseca
pacrosoXkeHa BEPTUKAJIBHO U COBNAAAET ¢ OChl0 ckambd JKykoBckoro. C Kakodl CKOPOCTBIO M2
CTaHET BpallaThCsl CKaMbs, €CIIM MOBEPHYTH KOJIECO BOKPYT TOPU3OHTAIBLHOM ocH Ha yrou o = 90°?
MoMeHT UHepLUH YelloBeKa U CKaMbH J paBeH 2,5 Kr - M?, MOMEHT uHepuuu koneca Jo = 0,5 kr -
M2,

165. ITo kpyroBoii opouTe BOKpyr 3emin obpamaercs cryTHUK ¢ nepuogoM 7' = 90 muH. Onpene-
JIUTH BBICOTY CIyTHHKA. Y CKOPEHHE CBOOOIHOTO IMaJIEHUs gy MOBEPXHOCTH 3eMJIM U €€ paanyc R
CUUTATh U3BECTHBIMH.

175. Onpenenuts neprof 7 MpOCTHIX TaApMOHUYECKUX KojeOaHui aucka paanycoMm R = 40 cM okoso
TOPU30HTAILHON OCH, TPOXOAsIIeH uepe3 00pa3youyto A1cKa.

KonrtponbHast padora Ne 2.
Bapnanr 5.

205. Onpenenutb Maccy m,OqHON MOJEKYIbI YIIIEKUCIIOro rasa.

215. JIBa cocyna onnHaKOBOTO o0beMa cofiepkat kuciopoa. B oqaom cocyne nasnenue p; = 2 Mlla
u temneparypa 77 = 800 K, B gpyrom p> = 2,5 Mlla, 7> = 200 K. Cocyas! coeqununu Tpyokoi u
OXJIAJIWJIM HaxXoAsIIecs B HuX kuciaopoa o remneparypsl 7' =200 K. Onpeaenuts ycTaHOBUBILIEECS
B COCYZax JaBJICHUE p.
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225. Onpenenuth CPEIHIOK KUHETUYECKYIO YHEPTHIO (&) OJHOM MOJEKYJbl BoasHOro napa 7' = 500
K.

235. OnpenenuTh OTHOCUTEIBHYIO MOJIEKYISIPHYIO Maccy M, 1 MOJISIpHYIO Maccy M rasa, eciid pas-
HOCTB €T0 yJIeNbHBIX TeIJIOEMKOCTEH ¢ - ¢v = 2,08 kx/(kr-K).

245. KakoBa cpequssi apupMeTHueckas CKOpOCThb (0) MOJIEKYJI KHUCIOPOa MPU HOPMAJIbHBIX YCIOBHU-
ax. Ecin u3BecTHO, 4TO cpefHss JUIMHA cBOOOAHOrO mpobera «£» MOJIEKYJbl KUCIOPOJa IPHU ITUX
ycnoBusx pasHa 100 Hm?

255. O6bem BoIOpOJIa IPU U30TEPMHUUECKOM paciuupenun npu temmneparype 7= 300 K yBenuuuics
B n = 3 paza. Onpenenutb padoTy 4, COBEpUICHHYIO ra3oM, U TeIIoTy (J, MOJYyYEHHYIO MPU ITOM.
Macca mBogoposa pasaa 200 r.

265. I'az, sBissicks pabouuM BemecTBOM B IHKiIe KapHO, MOTy4YHiI OT TEIUIOOTAATYHKA TEIIIOTY (7 =
4,38 xJIx u coBeprt padoty A = 2,4 kJIx. OnpeneauTs TeMnepaTrypy TeIUIOOTIaTIYHKa, €CIId TEM-
neparypa TemionpueMHuka 7,= 273 K.

275. TIpocTpaHCTBO MEXAYy ABYMS CTEKJISIHHBIMH THapajlieIbHbIMU IUIACTUHKAMU C ILIOMIAJbIO I1O-
BepxHocTH S = 100 cM? Kak1as, pacroNoKeHHBIMH Ha paccTosHuu £ = 20 MKM Apyr OT ApyTa, 3a-
NoJIHEeHO BoAol. Onpenenuts cuity F, NPUKUMAIOIIYIO TUIACTUHKU IpYT K Apyry. CuuTaTh MEHHCK
BOTHYTBIM C INAMETPOM d, paBHBIM PACCTOSTHUIO MEXY IJIACTUHKAMHU.

KonTponbnas padora Nel.
Bapuanrt 6.

106. Teno 6pomieno nox yriaom a = 30° kK TOpU30HTY co cKopocThio vp= 30 M/c. KakoBbsl OynyT HOp-
MaJIbHOE @, Y TAHTCHIIMAJIbHOE d;YCKOPEHUs TeJa yepe3 Bpemsis = | ¢ mocie Havyajaa ABUKEHUS !
116. Ha nomny crout Tenexxka B BUAE JJIMHHOM JTOCKH, CHAOXKEHHOM JerkumMu kojecamu. Ha ogHom
KOHIIE JIOCKH CTOMT 4esioBek. Macca ero m; = 60 kr, macca gocku m>= 20 kr. C Kakoil CKOPOCThIO
(OTHOCUTENBHO M0J1a) OyAeT JBUTaThCs TEJEXKKa, €CIU YeJIOBEK MOUAEeT BIOJb HEE CO CKOPO-
CTHIO (OTHOCUTENBHO JOCKK) v = 1 M/c? Maccol kKoJyiec ¥ TpeHUEM MpeHeOpeb.

126. Ilap maccoif m;= 4 Kr IBUXKETCSA CO CKOPOCTBIO ;= 5 M/C M CTAJIKHBAETCs C ILIAPOM MacCOu
m>= 6 KT, KOTOPBIA JBUXKETCS €My HaBCTPEUY CO CKOPOCTHIO 0= 2 M/c. OnpenenuTh CKOPOCTH U U
u> MIAPOB MOCIe yaapa. Y aap CYUTaTh aOCONIOTHO YIPYTUM, MPSAMBIM, [IEHTPalIbHbIM.

136. Eciiv Ha BepXHMIi KOHEIl BEPTUKAIBHO PACTIONOKEHHON CIUPATILHON NMPY>KUHBI MOJIO0KHUTH TPY3,
TO IpYyXHHA cokMeTcst Ha A€ = 3 MM. Ha CKOJIBKO COXKMET MpYKUHY TOT K€ IPy3, YIaBIIUN Ha KO-
Hell IPYKUHBI C BBICOTHI 1= 8 cM?

146. ITo ropu30HTaNBbHOM MIOCKOCTU KAaTUTCSA AUCK CO CKOPOCThIO v= 8 m/c. Onpeaenuts Kodpdu-
IIUEHT CONpPOTHUBIIECHHUSA, €CIM JIUCK, OyAydu NpeIOoCTaBIEHHBIM caMoMy ce0e, OCTaHOBMJICH,
Iponas myTh s= 18 m.

156. OnHopoausiii cTepxens AauHON £ = 1,0 M MoXeT cBOOOIHO BpalaThCsi BOKPYT TOPU30HTATIb-
HOW ocH, MPOXOASIIEH Yepe3 OAUH U3 ero KOHIOB. B npyroif koHen abCcosIFOTHO HEYNPYTo yaapsieT
myJis Macco m = 7 T, JeTdiias MEepHeHAUKYIIpHO CTEPXKHIO U ero ocu. Ompenenutbs maccy M
CTEpPXKHS, €CIIM B pe3yNbTaTe MOMAJAHUS MYJIH OH OTKIOHMUTCA Ha yroa a = 60°. [IpuHATH cKO-
pocTh mynu v = 360 m/c.

166. Ha xakoM paccTOSHMM OT LIEHTpa 3€MJIM HaXOAMUTCA TOYKA, B KOTOPOM HAIPSKEHHOCTb CYM-
MapHOI'0 TPaBUTALIMOHHOTO Mo 3eMiu U JIynsl paBHa Hymr0? [IpuHaTh, 4TO Macca 3emun B 81 pa3s
6onbiie Maccol JIyHBI M 4TO paccTosHHE OT LieHTpa 3emiu 10 uneHtpa Jlynel paBHo 60 paauycam
3emun.

176. Onpenenuts nepuos 7 koneGaHU MaTeMaTHYECKOTO MAasSTHUKA, €CIH €ro MOJIyJb MaKCUMallb-
HOro nepeMenieHust 4,= 18 cM u MakcuMaibHasi CKOPOCTb Umax= 16 cM/c.

KonTponbnas padora Ne 2.
Bapuanr 6.

206. OnpenenuTh KOHLEHTPALMION MOJIEKYJ HAaXOAIIErocst B cocyle BMecTUMocTbio V' = 21. Konu-
YECTBO BEIIECTBA Vv KHcIopoaa paBHO 0,2 MOJIb.
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216. BerurcinuTh IJIOTHOCTD p a30Ta, HAXOoAsIIerocsd noja aasieHuem p = 2Mlla u umeromero temrie-
parypy T =400 K.

226. OnpenenuTsb CPEIHIO KBAAPATUYHYIO CKOPOCTh (V) MOJIEKYJIBI Ta3a, 3aKJIFOYEHHOT'O B COCY/I
BMECTUMOCTBIO V' =2 11 nox gasienueM p = 200 klla. Maccarazam = 0,3 r.

236. Omnpenenuth MOJIIPHBIE TEIJIOEMKOCTH Ta3a, €U ero yaedbHbIe TeIoeMKocTH ¢, = 10,4 xJIx/
(xr'K) u c,= 14,6 xJIx/(xr-K).

246. Kucnopon naxoautcs noj nasieHueM p = 133 ulla npu temneparype 7' = 200 K. Berauciauts
CpEJIHEE YUCIIO (Z) CTOJIKHOBEHUM MOJIEKYJIbI KUCIOPO/a MPU ITUX YCIOBUSIX 3a Bpems = 1 c.

256. Azot maccoit m= 0,1 kr 6s11 H300apHO HarpeT oT Temneparypsl 77 = 200 K go temneparypsl 7>
=400 K. Onpenenuts paboTy 4, COBEPIICHHYIO Ta30M, IMOIYyYEeHHYIO UM Terioty O u usmeHenue AU
BHYTPEHHEHN HEPTUU a30Ta.

266. I'a3, copepmaromuii uka KapHo, otaan termionpueMHuKy 67% TEminoThl, MOTYYEHHON OT Tel-
nootaaTyrka. OnpenenuTs Temieparypy 7> TeIIONPUEMHHUKA, €CIU TeMIlepaTypa TEeIUIOOTAaTyuKa
T1=430 K.

276. I'muueprH MOTHSUICA B KaNWUIIPHOW TpyOke auaMeTpoM kaHana d = 1 MM Ha BeicoTy /1 = 20
MM. OnpeeTuTh TOBEPXHOCTHOE HATSKEHHE o TuiepuHa. CYUTaTh CMauMBaHUE MTOJHBIM.

KonTponbnas padora Nel.
Bapnanr 7.

107. MarepuanbHasi TOUYKa JBMXKETCS IO OKPY)KHOCTH C IOCTOSIHHOHM YIJIOBOM CKOPOCTBIO ® = T/6
pan/c. Bo ckoibko pa3 myTh As, NpORAEHHBIH TOUKOM 3a BpeMs =4 ¢, OyneT Ooiiblie MOAYJIs ee Ie-
pemetuenus A2? [IpuHsATH, YTO B MOMEHT Hayajga OTCYETa BPEMEHH PaJuyC-BEKTOp 7, 3aJaroliuii
HOJIOKEHHUE TOYKU Ha OKPY>KHOCTH, OTHOCUTEJIBHO HCXOAHOTO MOJIOKEHUS ObLT IOBEPHYT HA YTOJl @
=n/3pan.

117. Cuapsin, nereBunii co ckopoctbio v = 400 m/c, B BepXxHeil TOUKe TpaeKTOPHU pa3zopBaycH
Ha JBa OcKoJika. MeHbIIMI OCKOJIOK, Macca KoToporo coctasisieT 40% oT macchl cHapsija, Imno-
JeTen B MPOTHBOIMOJOXHOM HalpaBiIe€HUHU cO cKopocTbiou; = 150 m/c. Onpenenuts cKOpocTb U2
0O0NBIIEr0 OCKOJIKA.

127. I3 cTBONAa aBTOMATHUYECKOIO MUCTOJIETA BpIIETENA Myt Maccor m;= 10 r co ckopoctbro v= 300
M/c. 3aTBOp mucronera Maccoiimz = 200 T npuKUMaeTcs K CTBOJLY IPYKUHOMU, KECTKOCTh KOTOPOH k
= 25 xkH/m. Ha kakoe paccTosiHue OTOHIeT 3aTBOp nocie BeicTpena? CunuTaTh, YTO MUCTOJIET XKECTKO
3aKperieH.

137. U3 npy>XHHHOTO MHUCTOJIeTa ¢ MPY>KUHOMN >kecTKOCThI0 k = 150 H/M Obu1 npou3BesieH BhICTpen
nynei Maccoit m = 8 r. OnpenenuTb CKOpOCTh v MYJIX IPU BBUIETE €€ U3 MUCTOJIETA, €CIU MPYXKUHA
Obu1a cxkaTa Ha Ax= 4 cMm.

147. Onpenenuts MOMEHT CHIIBI M, KOTOpPBIN HEOOXOAUMO TPWIOKUTH K OJIOKY, BpallaromeMycs ¢
yactotoit n = 12 ¢!, uT06bI OH OcTaHOBMIICA B TeueHue BpeMenu At= 8 c. luameTp 610ka D = 30 cM.
Maccy 6510ka m = 6 KT CYUTaTh paBHOMEPHO PACTIPEICTICHHOM 110 000.Ty.

157. Ha xpato ruar¢opmbl B BHJIE AMCKa, BpaIlaoLIeics M0 MHEPIIMU BOKPYT BEPTHUKAIBHOM OCH C
yacToToil n;= 8 Mun"!, crouT uenosex Maccoit m; = 70 kr. Korja 4enosek meperues B LEHTP ILIAT-
(opMbl, OHa cTana Bpamarhes ¢ yacToToit 72 10 mun™'. Onpenenuts Maccy m> mnathopmbl. MoMeHT
MHEPLINY YeJI0OBEKa PaCCUUTHIBATh, KAK /ISl MaTEPUATbHOW TOUKH.

167. CriytHuK oOpariaeTcst BOKpYT 3eMild 10 KpyroBoi opoure Ha BeicoTe /= 520 kM. Onpenenutsb
nepuoj oOpalleHus CIIyTHUKA. Y CKOpeHue CBOOOIHOIO NaieHNs g y IOBEPXHOCTH 3eMIIH U €€ pajiu-
yc R cuMTaTh U3BECTHBIMHU.

177. MarepuanbHas TOYKa COBEPIIAET MPOCThIE TAPMOHUYECKUE KOJIEOAHUS TaK, YTO B HAYaAJIbHBIN
MOMEHT BpEMEHHU cMmelleHuexp = 4 cMm, a ckopoctb vg= 10 cm/c. Onpenenuts ammautyny A u
HavaJIbHYIO a3y ¢o Konebanwuii, ecnu ux nepuon 7' =2 c.
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KontponbHas padota Ne 2.
Bapuanr 7.

207. OnpenenuTh KOJUYECTBO BEIIECTBA V BOJOPOJIA 3aMOJIHSIONIETO COCy o0ObeMoM V= 3 7, eciu
KOHIIGHTpAIMs MOJIEKYJ ra3a B cocyze n=2-10'8 m7.
217. OnpenenuTh OTHOCUTEIBbHYIO MOJIEKYJISIPHYIO Maccy M, ra3a, eciiu ipu temneparype 7' = 154 K
u gaieHuu p = 2,8 Mlla on umeer miuotHocts p= 6,1 Kr/M>.
227. Bonopoa nHaxoautcs npu temmeparype 7 = 300 K. HailTu cpeHior0 KHHETHYECKYIO SHEPTHIO
(€gp) BPALIATEJILHOTO JABM)KEHUSI OJJTHOM MOJIEKYJIBI, a TAKXKE CYMMAapHYI0 KHHETUYECKYIO SHEPTHUIO Ey
BCEX MOJIEKYJI 3TOT0 Ta3a; KoJIu4ecTBO Bogopoaa v= 0,5 MoJb.
237. Haittu ynenbHble cyu ¢p 1 MOJsipHble Cy U Cp TEINTIOEMKOCTH a30Ta U TeJusl.
247. Ilpu KakoM JaBJICHUH p CpelHss ATMHA CBOOOJHOTO mpobera «£» MOJIeKyn a3oTta paBHa | M, ec-
7 Temneparypa raza ¢ = 10° C?
257. Bo ckonbKO pa3 yBEJIMUYUTCS 00BEM BOJOPO/IA, COAEPKAIINNA KOJIMYECTBO BEIIECTBA v=0,4
MOJIb [IPH U30TEPMUUYECKOM PACIIUPEHHUH, €CIIH MPU ITOM a3 MOIYyYUT KOIUYeCTBO TerioTel O= 800
Jx? Temneparypa Bogopona 7= 300 K.
267. Bo ckonbko pa3 yBenuuutcs kodhduineHt nonesHoro aeicTBus # nukia Kapuo mpu noseblie-
HUM Temneparypsl TemnooraaTdyuka ot 77/= 380 K no 77 = 560 K? Temneparypa TenaonpueMHUKa

=280 K.
277. B Boay oImyIieHa Ha OYEHb MAITYIO TIYOHHY CTCKJISTHHAs TpyOKa ¢ TuaMeTpoM KaHana d = 1 MM.
Onpenenuts Maccy m BOAbI, BOILIEAIIEH B TPYOKY.

Bapuanrt 8.

108. MatepuanbHas TOUKa IBHKETCS B IUIOCKOCTH XY COIIACHO YpaBHEHUsIM x = A; + Bit + Cif’u y
=A>+ Bot + Cof?, tne B; = 7 m/c, C; = -2 m/c?, B2 = -1 m/c, C2 = 0,2 m/c?. HaiiTu MOJyIH CKOPOCTH
U YCKOPEHHsI TOYKH B MOMEHT BpEeMEHH f = 5 c.

118. /IBe ogmHakoBbie joaku Maccamu m= 200 Kr kaxaas (BMECTE C YEJIOBEKOM M Tpy3amH, Haxo-
TSIIMMHECS B JIOJIKAaX) JABIDKYTCS MapalljIeIbHBIMU KypcaMu HaBCTpeUy APYT APYTY C OJUHAKOBBIMH
ckopocTsimu v = 1 M/c. Korja 1ok nMopaBHsUIUCE, TO ¢ IEPBOU JIOJAKU HAa BTOPYIO M CO BTOPOW Ha
HEPBYIO OJTHOBPEMEHHO IepedpachIBalOT rpy3sl Maccamum; = 200 kr. Onpenenautb CKOPOCTH u; U
U2JI0JTOK TIOCTIe TIepedpachIBaHUsI TPY30B.

128. Ilap maccoil m; = 5 Kr ABUXKETCSA €O CKOPOCTBIO 07 = 1 M/C M CTaJKUBAETCs C MOKOSAIIMMCS I1a-
pom Maccoi my = 2 kr. OnpenenuTs CKOPOCTH U; U U2 MIAPOB TOCIIe yaapa. Y aap cuuTaTh abCOMOT-
HO YIIPYTUM, IPSIMBIM, LIEHTPAJIbHBIM.

138. HanereB Ha npyxuHHblii Oydep, Baron Maccoil m = 16 T, ABUTaBIIKICSA CO cKOpocThio v = 0,6
M/C, OCTAaHOBHJICSI, C3KaB MpYyXuHy Ha A€ = 8 cM. Haiitu 00111y10 keCcTKOCThA IpykuH Oydepa.

148. biiok, nmeromuii popmy aucka maccoit m = 0,4 Kr, Bpamaetcs moJi AeHCTBUEM CUITbI HATSKEHUS
HUTH, K KOHLIaM KOTOpO#l nmoABenieHsl rpy3sl maccamu m; = 0,3 kr u m2 = 0,7 kr. OnpeaenuTsb CUIbI
HaTspKeHus 17 u 7> HATH 110 00€ CTOPOHBI OJI0Ka.

158. Ha kpato HenoasuxHol ckambh JKykoBckoro auamerpoM D = 0,8 M u Maccol m; = 6 KI' CTOUT
yenoBeK Maccoil mo= 60 kr. C Kakoil yriIoBOM CKOPOCTBIO (0 HAYHET BPAIAThCSl CKaMbsl, €CJIH YEJI0-
BEK MOMMaeT JeTsAuil Ha Hero Msiu Maccol m = 0,5 kr? TpaekTopusi Ma4a rOpU30HTAIBHA U TTPOXO-
muT Ha pacctossHuur = 0,4 M oT ocu ckaMbu. CKOpoOCTh Msida v = 5 m/c.

168. OnpenenuTh TUHEHHYIO U YIIIOBYIO CKOPOCTH CITyTHHKA 3eMIIM, 00pallaromerocs o KpyroBoi
op6ute Ha BbicoTe £ = 1000 kM. YckopeHre cBOOOTHOTO MAJCHUS ¢ y TOBEPXHOCTH 3EMIIM U €€ pa-
JIUyC RcunTath U3BECTHBIMHU.

178. CxnaapiBaroTcsi JBa KoyieOaHMsI OJMHAKOBOTO HAIpaBJICHUS W OJWHAKOBOTO IMEpUOAA: X| =
Aysinwit v x2 = Azsinws(t + 1), tne A = A>=3 cm, w1 = w2 = nc’!, = 0,5 c. OnpenennTh aMILTHTY-
ny A u HavanbHy (a3y @ope3ynbTupyromiero koinebanus. Hamucate ero ypaBaenue. [locTpouts
BEKTOPHYIO AMarpamMmy i MOMeHTa BpemeHu? = 0.

KonTtponsHast padora Ne 2.
Bapuanr 8.
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208. B Oanmnone BMecTUMOCTBIO V= 3 11 comepkutcst Kuciopon maccoiim = 10 r. OnpenenuTs KOH-
LEHTPALMIO #MOJIEKYJI Ta3a.

218. Haiitu uiotHOCTS p a3ota npu temneparype 7 =400 K u naBnenuu p = 2 Mlla.

228. Ilpu kaxoii TemrepaType CpeaHssi KHHETUYECKasi SHEPTUS (€,) MOCTYNATENIbHOTO ABUKEHUS MO-
nexynsl Taza pasHa 4,14 - 102! JIx?

238. BIUKMCINTG y/IeNbHBIE TEITIOEMKOCTH I'a3a, 3Has, 4TO ero MojspHas macc M =4 - 107 xr/mMomnb
u otHomIeHue Teroemkocreit C,/C, = 1,67.

248. B cocyne BMecTUMOCTBIO V' =5 1 HaxoauTcst BoJgopo Maccot m= 0,5 r. OnpeaenuTs CpeaHIon
JUTMHY cBOOOIHOTO mpodera (£» MOJIEKYJIbl BOAOPO/a B 3TOM COCY/IE.

258. Kakas pabora 4 coBepmiaeTcsi Ipu H30TEPMUUECKOM PACIIMPEHUH BOJOPOAA Maccoil m= 5 T,
B3siToro npu Temneparype 7 =290 K, eciii 00beM ra3a yBeIMUMBaeTCs B TpH pasa?

268. NneanpHas TemoBas MaunHa padotaer no nukiny Kapao. Temneparypa temnoornaruuka 77 =
500 K, Temneparypa temionpuemuuka 7> = 250 K. Onpenenuts Tepmuuecku KIIJ # nukia, a Takxe
paboty A; paboyero BelecTBa Mpyu U30TEPMUUECKOM PACIIUPEHUH, €CIIH IIPU U30TEPMHUUECKOM CHKa-
THH coBepIieHa padota 4>= 70 Jx.

278. Ha cKoJbKO JaBJICHHE p BO3yXa BHYTPH MBUILHOTO Iy3BIPsl OOJIbIIIE HOpMAIbHOTO aTMochep-
HOTO JIaBJICHUS po, €CTIU TUAMETP MYy3bIps d= 5 MMm?

Kontponbnas padota Nel.
Bapuanr 9.

109. [To kparo paBHOMEPHO BpAIAOIIEHCS ¢ YIIIOBOM CKOPOCThIO @ = | pajn/c maropmel HIET de-
JIOBEeK M 00xoauT muaTdopmy 3a BpeMms ¢ = 9,9 ¢. KakoBo HaubosbIee ycKOpeHUE o IBUXKEHUS YeII0-
Beka otHocuTenbHO 3emin? [IpunaTe pagnyc miaarGopmer R =2 M.

119. Ha ckonbKoO mepeMecTUTCss OTHOCHTENIbHO Oepera jonaka JiauHoi € = 3,5 M u maccoit m; = 200
KT, €CJIM CTOAILIMI Ha KOopMe 4esloBeK maccod m: = 80 Kr mepemecTuTcss Ha Hoc Jioaku? CuuTarhb
JOJKY PACIONIOKEHHOH NMepNeHaUKYISIpHO Oepery.

129. U3 opyaus, He UMEIOIIET0 MPOTUBOOTKATHOTO YCTPOMCTBA, MPOU3BOAMIACE CTpeabda B ropH-
30HTaJIbHOM HampaieHuu. Korjga opyaue ObU10 HEMOABHMIKHO 3aKPEIJIEHO, CHAPSI BBUIETEN CO CKO-
pocthio v; = 600 M/c, a Kora OpyIUI0 Talld BO3MOXKHOCTh CBOOOJTHO OTKATBHIBATHCS HA3aJl, CHaPS
BBIJIETEN CO CKOPOCTHIO 02 = 580 M/c. C Kakoi CKOPOCTHIO OTKATHIIOCh IIPU 3TOM Opyue?

139. llens qymmHOM £ = 2 M JISKUT HA CTOJIE, OJHUM KOHIIOM CBHcas co cTona. Ecnum niuHa cBenmBa-
IOIeiics YacTH TIpeBbIaeT /3, To 1elb COCKaIb3biBaeT co cToja. ONpeaeauTh CKOPOCTh v IeNU B
MOMEHT €€ OTPbIBA OT CTOJIA.

149. K kpato crona npukperuieH 61ok. Uepe3 06510k epeknHyTa HeBecomasi M HepacTsHKUMas HUTh, K
KOHIIaM KOTOpPOH NpHKperieHbl Tpy3bl. OAUH Tpy3 JIBUXKETCS 10 MOBEPXHOCTHU CTOJA, a JPYrou -
BJI0JIb BEPTUKAIM BHU3. OnpeaenuTb Ko3pPUIUEHT fTpeHusi MeX/1y OBEPXHOCTSIMH Ipy3a U CToJa,
€CJIM Macchl KaXXJO0ro rpysa U macca OJoKa OJMHAKOBBI U TPy3bl JIBUXKYTCA C yCKOpeHHEeM o= 5,6
m/c?. TIpockanb3pIBaHMEM HUTH 110 GJIOKY M CHIION TpeHHus, AeicTByIomei Ha 60K, IpeHedpeyb.

159. I'opuzonTansHas wiargopma maccoit m; = 150 Kr Bpamaercs BOKpYT BEpTUKAIBHOW OCH, TIPO-
xosei yepe3 HenTp muathopmsl, ¢ yacToToit n= 8 mun'. Uenosek Maccoit m> = 70 KI CTOMT Hpu
3TOM Ha kparo miardopmsl. C Kakoi yrioBOM CKOPOCThIO  HAa4yHET BpallaThes Iuiatdopma, eciu
4eJIoBeK nepeiieT oT kpas miaardopmsl kK ee neHTpy? Cuurath niaardopMy KpyribiM, OJHOPOAHBIM
JIUCKOM, a YEJIOBEKA — MAaTEPUATbHON TOUYKOH.

169. KakoBa macca 3emin, ecinu u3BecTHO, uTo JIyHa B TedeHue roaa cosepiiaet 13 obparienuii Bo-
KpyT 3eMJIu U paccTosinue oT 3emiu 10 JIynsl paHo 3,84 - 108 M?

179. Ha rimagkoM ropu30HTaIbHOM CTOJIE JIEKUT wwap Maccod M = 200 r, NpUKpeIsIEHHbIA K TOpH-
30HTaJILHO PACIIOJIOKEHHOM JIETKOW TpYXHUHE C KecTKocThio k= 500 H/m. B map momamaer myns
maccoi m = 10 1, neTsmas co ckopocthio v= 300 m/c, u 3acTpeBaeT B HeM. [IpeneOperas nepemere-
HUEM II1apa BO BpeMs y/iapa U COIPOTHUBIEHUEM BO3/1yXa, ONpPeNeIuTh aMIuIUTyy A u nepuoj 7' Ko-
nebaHuii mapa.
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KontponbHas padota Ne 2.
Bapuanr 9.

209. OnpenenuTh OTHOCUTENIBHYIO MOJICKYIIIpHYIO Maccy M,: 1) Boubl; 2) yrileKucioro rasa; 3) mo-
BApEHHOM COJIH.

219. B cocyne BMectumocthio V = 40 11 naxonurcsa kucinopon npu tremneparype 7 = 300 K. Koraa
YacTh raza U3pacxo/I0Balid, JIaBjieHue B OayuioHe moHu3uiaoch Ha Ap = 100 xIla. Onpenenuts Maccy
MU3pacxo0BaHHOTO Kucnopoza. [Ipouecc cunraTte H30TEPMUUYECKUM.

229. B a3zore B3BelLICHBI MeNbYallline MBUIMHKH, KOTOPbIE IBUXKYTCSA TaK, KaK €cid Obl OHM ObUIH
OueHb KPYMHBIMH MoJeKynaMH. Macca kaxmoil meumnHKH paBHa 6 - 10710 1. I"'a3 HaxomuTes npu TeM-
neparype 7 = 400 K. Onpenenuts cpeiHUe KBapaTHUYHbIE CKOPOCTH (Dxe), @ TAKXKE CPEIHUE KUHETH-
YECKHUE PHEPTHH (&,) TIOCTYIMATEIBHOTO ABMKEHUSI MOJIEKYJIbl a30Ta U MBUIMHKH.

239. TpexaToMHBIi Ta3 oy AapjienueM p = 240 xIla u temneparype ¢ = 20° C 3anumaeT 06beM V =
10 n. Onpenennts TemnoeMKocTs Cp, 3TOro raza npu NOCTOSHHOM JaBJICHUU.

249. Cpennsist amuHa cBOOOAHOTO mpodera «£» MOJIEKYJIbl BOJIOPO/Ia IPU HEKOTOPHIX YCIOBUSAX paBHA
2 MM. HaiiTil mIOTHOCTh p BOJOPOAA MPH ITUX YCIOBHUSX.

259. Kakast 10711 @; KOJIM4YeCcTBa TEIUIOTHl (J, NOJIBOAMMOIO K WJCAIIbHOMY JIByXaTOMHOMY ra3y Ipu
1300apHOM Ipoliecce, pacXoayercs Ha yBenudenue AU BHyTpeHHEH SHepTruu ra3a u Kakas J07s @2 —
Ha paboty 4 pacmupenusa? PaccMoTpeTsh Tpu ciydasi, eciiv ra3: 1) 0AHOaTOMHBIN; 2) TBYXaTOMHBIN;
3) TpexaTOMHBIi.

269. I'a3, coBepmaronuii nukin Kapuo, nonydaer teriory Q= 84 kJlx. Onpenenuts padoty A4 rasa,
eciu Temneparypa 77 TeIIooTAaTYuKa B TPU pa3a BhIIIE TeMIIepaTypbl 72 TEIIONPUEMHUKA.

279. Bo3ayuiHblil my3bIpeKk TuaMeTpoM d= 2,2 MKM HaXOAMTCS B BOJIE€ Y CaMOH €€ MOBEPXHOCTH.
OnpenenuTth MIOTHOCTH p BO3[yXa B MYy3bIPbKE, €CJIM BO3AYX HaJ MOBEPXHOCTHIO BOJbI HAXOJIUTCS
MIPU HOPMAJILHBIX YCIIOBUSIX.

3 cemecTp
KonTtponbHast pabora Ne 3.
Bapmuanr 0.

310. Paccrosinue d Mexay AByMsl ToueuHbIMU 3apsagamu Q; = 2 uKn u Q> = 4 uKa paBHO60 cm.
OnpenenuTs TOYKY, B KOTOPYIO HYXKHO IOMECTUTh TpeTH 3apsa (J3 Tak, 4TOObI cHcTeMa 3apsjioB
Haxouiack B paBHOoBecuu. Onpenenuts 3apst O3 ¥ €ro 3Hak. Y CTOMUMBOE WIIM HEyCTOHYHMBOE OY-
JIET paBHOBECHE?

320. /e TpeTH TOHKOTO KoJjblla paguycoM R = [0 cm HecyT paBHOMEPHO pacIpe/ie]IeHHbIN C JIN-
HeHOo# mioTHOCTBIO 7 = 0,2 MxKn/m 3apsaa. OnpenenuTs HaNpsHKEHHOCTh E 3JeKTPUYEeCcKOro Mo,
CO3/1aBa€MOTr0 pacIpeieIeHHbIM 3apsA0M B Touke O, COBMAJAIOUICH C IEHTPOM KOJIbLIA.

330. Ha nByx KoakCHaJIbHBIX OECKOHEUHBIX IMIMHApaX paaunycamu R U 2R paBHOMEpHO pacrpene-
JIEHBI 3apsi/ibl C TOBEPXHOCTHBIMU TUIOTHOCTAMU a7 U a2(puc. 1). TpeOyercs: 1) ucnomnb3ys teopemy
Ocrtparpajnckoro-I'aycca: HallTH 3aBUCUMOCTb E (r) HamnpsH»KEeHHOCTH 3JIEKTPUYECKOTO MOJIs OT pac-
crosiHus A tpex obnacrei: I, II u III. Ipunsats o; = -0, 02 = 40. 2) BEIYUCIUTD HANPSHKEHHOCTh £
B TOYKE, YAAJIEHHONW OT OCH IWIMHJPOB HAa PACCTOSIHUE 7, U YKa3aTb HampasiieHue BekTopa E. Ilpu-
Hatho = 30 nKn/M’, r = 4 R; 3) noctpouts rpaduk E (r).

340. ToHkas KBaJpaTHas paMKa PaBHOMEPHO 3apshKEHa C JIMHEHHOW IUIOTHOCTBIO 3apsipa 7 = 200
nKn/m. OnpeaenuTs NOTEHIUAI ¢ TIOJI B TOUKE MEPECeUCHUs TharoHaiei.

350. DneKTpoH ABMXKETCS BJIOJIb CUIOBOM JIMHUU OJHOPOJHOTO 3JIEKTPUUECKOr0 NoJsl. B HEekoTopoi
TOYKE TIOJISI C TIOTEHIIUAIIOM @; = [() B 3JIeKTpOH UMEIN CKOpOoCTh V; = 6 Mwm/c. Onpenenutb MoTeH-
UaJl @2 TOYKH TOJIS, TOUIA 1O KOTOPOU 3JIEKTPOH MOTEPSIET TOJIOBUHY CBOEM CKOPOCTH.

360. [itockuii KOHAEHCATOP C TUIOMIAJIbIO TIacTUH S = 200 e’ Kakmas 3apspKeHa 0 Pa3HOCTH MO-
teHumanoB U = 2 kB. Pacctosnue mexay miuactuHamu d = 2 cm. Jludnextpuk — crekio. Onpenenursb
sHepruto W moJis KOHAEHcaTopa U MIIOTHOCTh 3HEPTUU @ TIOJIS.

370. O/1C 6arapeu ¢= 12 B. Ilpu cune toka I = 4 A KI1/] 6atapeu # = 0,6. Onpenenntb BHyTpeHHEE
compoTuBIieHHuEe R; baTapeu.
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380. Cuita TOKa B LMK U3MEHSIETCS CO BPEMEHEM 110 3akoHy [ = [ye™™. OnpenennuTh KOJHIECTBO TETI-
JIOTBI, KOTOPOE BBIIEIUTCA B IPOBOJHUKE conpoTuBieHueM R = 20 Om 3a BpeMsi, B TEUEHUE KOTOPO-
0 TOK yMEHBIIHUTCS B e pa3. Kosddunuuent a npunsats papubM 2 - 102¢!,

7
— ¥ B . |
P/ . 1 i ]
<, ,"4 ey ‘\ \ 4 .,f
S, rry 3 /
- 2 <
o) -

puc. 1

KonTponbnas padora Ne 4.
Bapuant 0.

410. beckOoHEYHO JIMHHBIM MPOBOJA € TOKOM /= 50 A HM30THYT TakK, KaKk 3TO MOKa3aHO Ha puc. 2.
Ornpenenutb MarHUTHYIO MHAYKIMIO B B Touke A, Jiexanieil Ha OMCCEKTpUCE MPSMOro yria Ha pac-
ctostHUU d = 10 CM OT ero BepUINHBI.

420. Ilo xpyroBomy BUTKY paauycoM R =5 cm TteueT Tok / = 20 A. BUTOK pacnonoxeH B OJHOPOI-
HOM MarHuTHoM moje (B = 40 mTn) Tak, 4ToO HOpMallb K IUIOCKOCTH KOHTYpa COCTABIISIET Yroil
& =7m/6 c Bekropom B. Onpenenuts usmeHenue A7/ moTeHIMaIbLHONU SHEPTUU KOHTYpa IpHU €ro IMo-
BOPOTE HA yroJl ¢= 1/2 B HAIIPaBJICHUU yBEIWYCHHS yTia 3 .

430. I1o TonkoMy crepxxHto 1auHOM € = 40 cMm paBHOMepHO pactpeaeineH 3apsg O = 60 v Kiu. Crep-
’KeHb BpallaeTcs ¢ 4acToToil n= 12 ¢! oTHOCHTENbHO OCH, MepHEeHAUKYIAPHON CTEPKHIO U IIPOXO-
JSIIeH yepe3 cTepKeHb Ha paccTosHUU a = (/3 oT 0IHOTO U3 ero KOoH1oB. OnpeaenTuTh MarHUTHBIN
MOMEHT P, 00YCIOBIEHHBIN BpAIllEHUEM CTEPHKHS

440. Uon, nonas B MarautHoe nosie (B = 0,01 m Tn), cran aBurarbes no okpyxHoctu. OnpeaenuThb
KMHETHYecKyto 3Hepruio I (B 3B) MOHa, eca MarHUTHBI MOMEHT P, 3KBUBAJEHTHOI'O KPYTOBOTO
Toka paBeH 1,6 - 10714 A-m2,

450. B ckpenieHHbIE IO IPSIMBIM YTJIOM OJIHOpOAHbIE MarHuTHOe (H = 1 MA/M u anextpuueckoe (£
= 50 kB/M) nons Bieren uoH. [lpu kakoit ckopocTu v MoHa (IO MOIYJIO U HAMPaBIICHUIO) OH OyleT
JIBUTAThCSI B CKPELIEHHBIX MOJISIX IPSIMOIMHEWHO?

460. OnpenennTs MarHUTHBIA NOTOK @, IPOHU3BIBAIOIINI cojeHou ], eciu JuuHa £ = 50 cM u mar-
HUTHBIN MOMEHT pn,= 0,4 BO.

470. Konb110 U3 MEAHOTO MPoBoAa Maccoi m = 10 r moMenieHo B OJHOPOAHOE MATHUTHOE T10JIe

(B = 0,5 Tx) Tak, 4yTO IMJIIOCKOCTh KOJIbIIa COCTABISAET yroi ff = 60° ¢ TMHUAMU MarHUTHON MUHTYKIUH.
Omnpenenuts 3apaa (J, KOTOPBIM MPONUJIET MO KOJbIY, €CIH CHATh MarHUTHOE TOJIE.

480. lcrouyHMK TOKa 3aMKHYJM Ha KaTywKy comnpotusieHueM R = 20 Om. Yepes Bpems ¢ = 0,1 ¢
Toka [ B karymke gocturia 0,95 mnpenensHoro 3HaueHus. OnpenenuTs MHAYKTUBHOCTh L KaTyll-
KH.

puc.2

KontponbHas padota Ne 3
Bapmuanr 1.
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301. Toueunsie 3apsabl O = 20 mx Kn,Q> = -10 mx Kn HaxonsaTcst Ha paccTOsIHUU d = 5 cm JIpYT OT
npyra. OnpenenuTh HapsKEHHOCTh MOJI B TOUKE, YAAJICHHON Ha 77 = 3 ¢M OT MEPBOTO U HA 2 = 4
cm OT BTOporo 3apsiaa. OnpenenuTs Takke Uity F, 1eCTBYIONIYIO B 3TOM TOYKE HA TOUCUYHBIN 3apsi
O =1 mx Kn.

311. Tonkuii crepxeHb JuHOM £ = 2() cm HECeT paBHOMEPHO pactipeeseHubii 3apsia v = 0,1 mx K.
Onpenenuth HANPSKEHHOCTh £ AIIEKTPUYECKOrO OIS, CO3/1aBaeMOro pacipe/ieIeHHbIM 3apsoM B
TOUKE A, JIeXalllell Ha OCU CTEPXKHS Ha paccTossHuU a = 2() cm OT €ro KOHIa.

321. Ha nByx koHuEeHTpruYecKux chepax paanycom R u 2ZRpaBHOMEPHO pacIpeesICHbl 3apsibl C I0-
BEPXHOCTHBIMU IIJIOTHOCTSIMU 07 U a2 (puc. 3). Tpebyercs: 1) ucnons3ys teopemy OcTporpajackoro-
["aycca, HaillTM 3aBUCUMOCTb E(7) HAIpPSDKEHHOCTH 3JIEKTPUYECKOIO MOJS OT PAcCTOSHUS JUISl TPEX
obnacreii: I, I u II1. [IpunaTh 0; = 40, 02 = ¢, 2) BBIYUCIUTD HANPSDKEHHOCTh £ B TOUKE, YIAJICHHOU
OT IIeHTpa Ha PACCTOSHUE 7, M yKa3aTh HampasieHue Bexropa E. [punsats o = 30 uKn/m’, r = 1,5 R;
3) mocTpouTh rpaduk ).

331. /IBa Toueunsix 3apsina Q; = 6 hKn u Q> = 3 nKn HaxonsaTcsa Ha paccTostHud d = 60 cm Ipyr OT
npyra. Kakyio paboTy HE0OXOIUMO COBEPIIUTH BHEIIHUM CHJIaM, YTOOBI YMEHBIIHUTH PACCTOSHUE
MEX]y 3apsiiaMu BABoe?

341. [Ieunnka maccoit m = 200 mke, Hecymias Ha ce0e 3apsa O = 40 uKn, BueTena B 3J1eKTPUUECKOE
10JI€ B HANpaBJICHUH CUIOBBIX JUHUN. [locne npoxoxkaenus pazHoctu noreHuuanos U = 200 B nbl-
JMHKa UMena ckopocTb v = 10 m/c. OnpenenuTs CKOPOCTh 0 MBUTMHKHU JI0 TOTO, KaK OHa BIIETesa B
noJe.

351. Konnencaropsl eMkocTbio C; = 5 mx® u C2 = 10 mx@ 3apsixkensl 10 HanpsbkeHudd U; = 60 B n
U> = 100 B cootBercTBeHHO. ONIpeieuTh HANpsHKEHWE Ha 00KIIaIKaX KOHACHCATOPOB MOCJE UX CO-
eAMHEeHUS 00KJIaIKaMU, UMEIOIIIMMH OJTHOMMEHHBIE 3apsi/Ibl.

361. Karymka u amnepMeTp COSAMHEHBI MOCJIEI0BATEIbHO M TMOJKIIOYEHbl K MCTOYHHUKY TOKa. K
KJIeMMaM KaTyIIKH IPUCOEAUHEH BOJIBTMETP C CONPOTUBICHUEM » = 4 kOm. AMIIEpMETp MOKa3bIBa-
et cuity Toka [ = 0,3 A, BonpT™MeTp Hanpsokenust U = 120 B. OnpenenuTs cOpoTUBIeHUEe R KaTyll-
ku. OnpenenuTb OTHOCUTEIbHYIO IOIPEIIHOCTD &, KOTOpas Oy/AeT AOMylIeHa PU U3MEPEHHUH COTIPO-
TUBJICHUSI, €CTTU TTPEeHEOpeUh CHIION TOKA, TEKYIIETO Yepe3 BOJLTMETP.

371. 3a Bpems ¢ = 20 ¢ Ipu paBHOMEPHO BO3pAacTaBIIEH CHJIE TOKA OT HYJsI JO HEKOTOPOTO MAaKCH-
MyMa B IPOBOJIHUKE COMPOTHBIECHHEM R = 5 Om BBIIETWIOCH KOJUYECTBO TEMIOThIQ = 4 x/[ic.
Onpenenuts CKOPOCTh HApAaCTaHMs CUJIbI TOKA, €CJIM CONTPOTUBIIEHUE NPOBOAHUKA R = 5 Om.

Y

Puc.3

KonTponbnas padora Ne 4.
Bapuanr 1.

401. beckoneuno nnuHHBINA nIpoBoA ¢ TOKOM I = 100 A M30rHYT Tak, Kak 3TO MOKa3aHO Ha puc. 4.
Onpenennts MarHUTHYIO HHAYKIHIO B B Touke O. Paguyc nqyru R = 10 cm.

411. ITo aByM napasuieapHBIM IPOBOAAM JAIUHON { = 3 M Kaxablil TEKYT oJuHaKoBble TOkH [ = 500
A. Paccrosinue d Mexay npoBoaamu paBHo 10 cm. Onpenenuts cuity F B3anMoaelcTBHs TPOBOJIOB.
421. ITo ToHKOMY KObIly paguycoM R = 10 cM paBHOMEPHO pacnpezelieH 3apsii ¢ IMHEWHOH IJI0T-
HocThIO T = 50 HK/M. Kosb11o BpamaeTcsi OTHOCUTENBHO OCH, MIEPIICHIUKYIISIPHOM TUIOCKOCTH KOJIb-
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11a ¥ OpOoXOAsAIIed uepe3 ero LeHTp, ¢ yactorod n = 10 ¢l Onpenenuth MarHUTHBI MOMEHT Pm,
00YCIIOBJICHHBIH BpallleHHEM KOJIbIIa.

431. JIBa oHa pa3HbIX Macc C OJIMHAKOBBIMM 3apsijaMy BJIETEIW B OJIHOPOJAHOE MArHUTHOE MOJIE,
CTaJIM JABUTATHCS MO OKPYXKHOCTH pamuycamu Ri = 3 cm u Ry = 1,73 cm. Onpenenuts OTHOIICHHE
Macc MOHOB, €CJIM OHU MPOIILIH OJUHAKOBYIO YCKOPSIOIIYIO pa3HOCTh OTEHIIMAIOB.

441. IIpoToH BieTeN B CKpelieHHbIe oA yriioM o = 120° marautnoe (B = 50 M Ti1) u snexrpuueckoe
(E = 20 xkB/m) nons. OmnpenenuTs ycKopeHue a' mpoToHa, eciu ero ckopoctsh v ([v| =4 - 10° m/c)
nepneHauKysipHa sekropam E u B.

451. IInockuii kKoHTYp mIom@aaslo S = 20 CM? HaXOUTCS B oJHOpoIHOM MarHuTHOM 1one (B = 0,03
Tn). OnpenenuTh MarHUTHBINA MOTOK D, MPOHU3BIBAIOIINN KOHTYP, €CIIU TIOCKOCTh €r0 COCTaBIIseT
yroia ¢ = 60° ¢ HanpaBJICHUEM JIMHUI UHITYKIIH.

461. B ognoposHOoM MarHuTHOM Tonie (B = 0,1 Ti) paBHOMepHO ¢ yacToToi # = 5 ¢! Bpamaercs
cTepkeHb IuHOM ¢ = 50 ¢M Tak, 4TO IMJIOCKOCTh €r0 BPAIllEHUs MEPIECHIUKYISIpHA JIMHUSIM Hamps-
YKEHHOCTH, a OCh BpAIlIEHUs MPOXOJIUT Yepe3 OJUH U3 €ro KOoHLOB. OnpeaenuTs HHIYLIUPYEMYIO Ha
KOHIIaX CTEPKHS Pa3HOCTh MOTeHIManoB U.

471. Conenonp cedenuem S = 10 cm? cozepxkut N = 103 BUTKOB. [Ipu cune Toka I =5 A marHurt-
Hasi MHAYKUUS B nois BHyTpH cosieHonaa pasHa 0,05 Tin. OnpenenuTs HUHAYKTUBHOCTD L COJIEHOUA.

Puc.4.

KontponbHast pabora Ne 3.
Bapuanr 2.

302. Tpu oIMHAKOBBIX TOUEUHBIX 3apsana O; = 0> = O3 = 2 nKn HaXoAsATCs B BEPIIMHAX PABHOCTO-
POHHETO TPEYrOJIbHUKA CO cTOpoHaMu o = /(0 cm. OnpenennTs MOyJIb U HAIIPaBJIEHUE CUIIBI [, Neii-
CTBYIOILIEH Ha OJJMH U3 3apsiI0B CO CTOPOHBI IBYX JIPYTHX.

312. [lo ToHKOMY MONYKOJIbLY paauyca R = /(0 cm paBHOMEPHO pacHpeleNeH 3apsij ¢ JUHEHHON
MJIOTHOCTBIO 7 = [ mxKn/m. Onpenenuts HanpsHKEHHOCTh E 3JIEKTPUUECKOTrO TOJIsl, CO3/1aBaeMOro
pacnpeneIeHHbIM 3apsiIoM B Touke (), COBMAAOIIEH C LIEHTPOM KOJIbIIa.

322. Ha 1ByX KOHIIEHTpUYECKHX chepax paauycoMm R 1 2ZRpaBHOMEPHO pacrpe/iesieHbl 3apsiibl C MO-
BEPXHOCTHBIMU IIJIOTHOCTSIMH g7 U a2 (pHC. 5). Tpebyercs: 1) ucnonsdys teopemy OcTporpaackoro-
["aycca, HailTu 3aBUCUMOCTH E(7) HAIpPSDKEHHOCTH 3JIEKTPHUYECKOTO MOJS OT PacCTOSHUS JUISl TPeX
obmnacreii: I, I u IIL. IlpunsATh 0; = 0, 02 =- ¢; 2) BEIYUCIUTH HANPSHKEHHOCTh £ B TOUKE, YAAJICHHON
OT LIEHTpA Ha PACCTOSHUE 7, U yKa3aTh HanpapieHue Bektopa E. [Ipunsrs ¢ = 0,1 nKn/m’, r =3 R; 3)
HOCTPOUTH Ipaduk E).

332. DnexTpudecKoe Moje CO3/1aH0 3apsSKEHHBIM MMPOBOISIIMM IApOM, NOTEHIHAI ¢ KoToporo 300
B. Onpenenutb paboTy cui nouss 1o nepemernieHuto 3apsna Q = 0,2 mxKn u3 touku 1 B TOuky 2
(puc. 6).

342. DnexTpoH, 06JaiaBIIMi KMHETHYecKoM sHepruen 7' = 10 5B, BieTen B OAHOPOAHOE JIEKTpUYe-
CKOE T0Jie B HaIlpaBJICHWU CUJIOBBIX JIMHUM mois. Kakoill ckopocTeio Oyner o0ianarh 3J€KTPOH,
PO B 3TOM I0JI€ pa3HOCTh NoTeHIHanos U = § B?

! VcKkopeHHe a ONpeeNseTcs B MOMEHT BXOXKIEHH S 3apSyKEHHOM YaCTULIBI B 00JIACTh MPOCTPAHCTBA, IIE JIOKAIM30BaHa OJHOPOIHBIE
MarHUTHOE M JIEKTPUIECKOE TOJIS.
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352. Kongencarop emkoctbto C; = 10 mx® 3apspkeH no HanpsokeHus U =10 B. OnpenenuTs 3apsij
Ha 00KJIaJKax 3TOro KOHJIEHCATOpa MOCIe TOT0, Kak MapajuiebHO eMy OBLI MOAKIIIOYEH IPYrou, He-
3apsHKEHHBIN, KOHJIEHCATOp eMKOCThI0 C2 = 20 MKk .

362. D/IC Garapeu ¢= 80 B, BHyTpeHHee conpoTuBiieHue R; = 5 Om. BHemHss 1ens notpediser
MouHOCTh P = 100 Bm. Onpenenuts cuily Toka | B nienu, Hanpsbkenue U, moa KOTOPBIM HaXOIUTCS
BHEILHSAS 1IeTlb, U €€ CONPOTUBIICHUE R.

372. Cuia ToKa B IPOBOIHUKE M3MEHSETCS CO BpeMeHeM 110 3akony I = e ™, rnelp = 20 A, o = 1 0°c
L OrnpenenuTb KOJIMYECTBO TEIUIOTHI, BHIJCIUBIIEECS B IPOBOHUKE 3a Bpemsi ¢ = [ 0°c.

Puc.5 Puc.6

KonTponbnas padora Ne 4.
Bapuant 2.

402. MarHUTHBIA MOMEHT Pm TOHKOT'O TIPOBOJIAIIETO KOJIBLA Pm = 5 A - M%. ONpeneanTh MarHUTHYIO
MHAYKIHIO B B Touke A, HaxozsIelcss Ha OCH KOJblla M YAAJIEHHOW OT TOYEK KOJIbLIa HA PACCTOSIHHUE
r=20 cM (puc. 7).
412. Ilo Tpem napajuieabHbIM NPSAMBIM IPOBOJAM, HAXOAALIMMCS Ha OAMHAKOBOM paccTossHuu d =20
CM JIpYT OT Jpyra, TeKyT oauHakoBble TOkH | =400 A. B n1Byx npoBojax HamnpaBjeHHs TOKOB COBIIa-
JAl0T. BbrUMCIUTh [UId KaXA0ro U3 MPOBOJOB OTHOIIECHUE CHIIBI, JEHCTBYIOIIEH Ha HETO, K €ro
JUTUHE.
422. luck paguycoM R = 8 cM HeceT paBHOMEpHO pacIpeesieHHbII 0 oBepXHOCTH 3apsan (6 = 100
HKn/M?). OnpenennTh MarHUTHBIA MOMEHT Pm, OOYCIIOBJIEHHBIH BpallleHHEM IMCKA, OTHOCUTEIHHO
OCH, MPOXOJAIIEH Yepe3 €ro LEHTP M NEPIEHIUKYJIIPHOW IUIOCKOCTH JHCKA. YTJIOBas CKOPOCTb
BparnieHus aucka o = 60 pazu/c.
432. OgHo3apsAHBIA MOH HATpUs MPOIIET YCKOPSIOIYIO pa3HocTh noteHnuanoB U = 1kB u Bieren
NEePIEeHIUKYISAPHO JIMHUAM MarHUTHOW MHAYKUIUU B ogHoponHoe none (B = 0,5 Tu). Onpenenutsb
OTHOCHUTEJIBHYIO aTOMHYIO Maccy A MOHa, €CJI OH ONKCaJl OKPYKHOCTh paanycoM R =4,37 cm.
442. VoH, npoiId yCKOPSIIOLIYIO pa3sHOCTh noreHnuanoB U = 645 B, Bieren B CKpElIEHHBIE O]
OpsSMBbIM YIJIOM ofHOpoaHble MarHuTHOe (B = 1,5 M Tn) wu snextpuueckoe (E = 200 B/m) moss.
OnpenenuTh OTHOILIEHUE 3apsJa HOHA K €r0 Macce, €CJIM MOH B 3TUX MOJISX JABHKETCS MPSAMOJIMHEH-
HO.
452. MaruutHbii ToTOK @ CKBO3b cedeHue cosieHoua paseH S0 MxBO. Jlnuna conenonna £ = 50
cM. HaliTu MarHUTHBII MOMEHT Pm COJIEHOU/A, €CIM €70 BUTKH IIOTHO MPUJIETAIOT APYT K APYTY.
462. B ogHOpOTHOM MarHuTHOM MoJie ¢ uHayknuer B = 0,5 Txa Bpamjaercs ¢ 4acTOTOM n =
10 ¢! crepxens anuHoit £ = 20 cm. Och BpallleHUs HapalielbHa JTMHUAM HHAYKIUU ¥ TIPOXOIHT
yepe3 OJUH U3 KOHIIOB CTEPXKHS MEPHEeHIUKYISIPHO ero ocu. OmpeaenuTh pasHOCTh MOTEHIIMATIOB
Una xoHIIaxX CTEpXKHS.
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472. Ha xaptonnbiii kapkac gjyHoi € = 0,8 M 1 nuamerpom D =4 ¢cM HaMOTaH B OJIMH CJIOW IPOBOJI
muamerpoM d = 0,25 MM Tak, YTO BUTKM IUIOTHO HPUJIETAIOT Ipyr K Apyry. Boerumcauts
WHIYKTUBHOCTH L MOJTYYHBIIETOCS COJICHOM A,

Puc. 7
KonTpomnbnas padora Ne 3.
Bapuant 3.

303. /IBa monoXKMUTENbHBIX TOYEUHBIX 3apsaa O u 90 3akpermieHsl Ha pacctosHuu d = 100 cm apyr
ot apyra. OnpenenuTb, B KaKOl TOUKE Ha MPSMON, MPOXOASILEH yepe3 3apsabl, cleayeT IOMECTUTD
TPEeTHii 3apsi/i Tak, YTOOBl OH HAXOJWICA B PAaBHOBECHUHU. YKa3aTh, KaKOil 3HAK JIOJDKEH UMETh ATOT
3apsia UIs TOro, 4TOObI paBHOBECHE OBLIO YCTOMYMBBIM, €CIH TEPEMELICHHS 3apsiJ0B BO3MOKHBI
TOJIBKO BJIOJIb TIPSIMOM, MMPOXOASIIEH Yepe3 3aKpeIICHHbIC 3aps/Ibl.

313. Tonkoe KOJbLO HeceT pacnpeaeneHHblil 3apsag O = 0,2 mxKn. OnpenenuTs HaNpsSKEHHOCTh £
AIEKTPUYECKOTO TOJS, CO3/1aBaeMOr0 pacCIpe/ie]ICHHBIM 3apsioM B TOYKE A, paBHOYIAJIEHHOH OT
BCEX TOYEK KOJIblla Ha paccTosiHuu r = 20 cm. Paguyc xonbua R = 10 cm.

323. Ha aByX KOHIIEHTpUYECKHX chepax paaumycoMm R u 2ZRpaBHOMEPHO pacmpeesieHbl 3apsiibl C TO-
BEPXHOCTHBIMHU TUIOTHOCTSIMU 07 U a2 (puc. 8). Tpebdyercs: 1) ucnons3ys Teopemy OcCTporpaackoro-
["aycca, HaillTH 3aBUCUMOCTH E(7) HAPSDKEHHOCTH DJIEKTPHUYECKOTO TOJS OT PAcCTOSHUS ISl TPeX
obnacreii: I, I u IIl. 1) npunsth 6; = - 40, 02 = 0. 2) BBIYUCIUTH HANPSHKEHHOCTh £ B TOUKE, yja-
JIEHHO} OT LIEHTpa Ha PACCTOSHUE 7, U yKa3aTh HanmpasineHue Bektopa E. [lpunsatee = 50 uKi/m?, r =
1,5 R; 3) noctpouts rpaduk E.

333. DnekTpuueckoe nojue co3gaHo 3apsaamu Q; = 2 uxkKn n Q2 = -2 mxKn, HaxXoAsMMMUCS Ha pac-
crostnuu d = 10 cm npyr ot apyra. Onpeaenutb padoTy CUII MOJIs, COBEPIIAEMYIO TIPU IMepeMeIeHUN
3apsaaa Q = 0,5 mxKn 3 Toukul B Touky 2 (puc. 9).

343. Haiitu otHOmeHue ckopoctedt nonoB Cu'™" u K, mpoureimmx 0MHAKOBYIO Pa3HOCTh MMOTEHIIH-
aJIoB.

353. Kongencatopsl eMkoctsiMu C; = 2 ux®@, C> = 5 ux® u C3 = 10 mx® coenuHEHBI TIOCIIEI0BA-
TeIbHO U HaXOAATcs 1o HanpsbkeHueM U = 850 B. OnpenenuTth HalpsHKEHHUE U 3apsijl Ha KaXIOM U3
KOHJICHCATOPOB.

363. Ot Garapeu, DJIC xotopoii ¢ = 600 B, TpebyeTcs nepenats SHEpruto Ha paccrosHue £ = I k.
[ToTpebnsiemass MmorHOCTh P = 5 xkBm. Haiitu MUHHMabHBIC TTIOTEPU MOIITHOCTH B CETH, €CJIH JIha-
METp METHBIX MMOABOAALIMX MPOoBOJOB d = 0,5 cm.

373. Cwiia Toka B MpOBOAHUKE conpoTuBieHneM R = [0 Om 3a Bpems ¢ = 50 ¢ paBHOMEPHO HapacTa-
er ot I; = 5 A nol> = 10 A. OnpenenuTh KOIUYECTBO TEIUIOTHI (), BBIACIMUBIIEECS 32 3TO BpEMS B
IIPOBOTHUKE.
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KontponbHas padora Ne 4.
Bapuanr 3.

403. [To 1ByM CKpEIIEHHBIM MO MPSMBIM YIJIOM O€CKOHEYHO JIMHHBIM IPOBOAOM TEeKYT TOKHU | 1 21
(I=100 A). OnpenenuTh MarHuTHYIO HHIYKIKIO B B Touke A (puc. 10). PaccTostaue d = 10 cwm.

413. KBazipaTHasi IpOBOJIOYHASI paMKa pacIojIO’KE€Ha B OAHOMN IUIOCKOCTU C JUIMHHBIM INIPSAMBIM IIPO-
BOJIOM TakK, 4TO JBE €€ CTOPOHBI MapajienbHbl poBoAy. Ilo pamke U MpPoOBOJY TEKYT OJMHAKOBBIC
toku [ = 200 A. Onpenenuts cuny F, nelicTByIOIIyI0 Ha pamMKy, €CiiH OJIvKaiias K IpoOBOy CTOPO-
Ha paMKH HaXOJUTCS OT HEr0 Ha PacCTOSTHUU, PABHOM €€ JUIUHE.

423. Crepxxenb anuHoi £ = 20 cM 3apspKeH PaBHOMEPHO pacIpesieleHHBIM 3apsiioM € JIMHEHHOM
mioTHOCTBIO T = 0,2 MKKn/m. Crepikenb Bpamaercs ¢ yactoroit n = 10 ¢! otHocurensno ocu, nep-
NEHIUKYISPHON CTEPXKHIO M MPOXOIAIIel yepe3 ero KoHen. OmnpenenuTb MarHUTHBIH MOMEHT Pm,
00YyCIIOBJICHHBIN BPAILlIEHUEM CTEPIKHS.

433. DaeKTpOH MPOIIIeNl YCKOPSION[yto pasHocTh norennuanoB U = 800 B u, BiereB B 0JHOpOIHOE
MarautHoe nosie B =47 m Tn, cran nBuraThcs Mo BUHTOBOW JTMHUM ¢ marom h = 6 cMm. Onpenenuthb
panuyc R BUHTOBOM JIMHUU.

443. Anbda-dacTuna BieTena B CKPEIICHHbIE MO MPSMbIM yrioMm MarHutHoe (B = 5 mTin) u snek-
tpuueckoe (E = 30 kB/m) nmoms. OnpenenuTs ycKopeHHe a- anb(ha-4acTHIbl, el eé cKopocTh v (| V |
=2 - 10° m/c) mepnenukynspHa Bekropam B u E, mpuuem cuiibl, AeiCTBYIOIIME CO CTOPOHBI 3THX
M0JIeH, IPOTHBOHAIIPABJICHBI.

453. B cpenHeil yacTu coieHOUIA, COAEPIKAIIEero N = 8 BUTKOB/CM, TOMEIIEH KPYroBO BUTOK JAMa-
metpoM d = 4 cm. [ImockocTs BUTKA pacmofiokeHa moj yriaom ¢ = 60° k ocu conmenouaa. Ompeje-
JUTh MarHUTHBIN MOTOK @, MPOHMU3BIBAIOIINN BUTOK, €CIIH 110 OOMOTKE coJleHoua TedeT Tok / =1 A.

463. B mpoBoIOYHOE KOJBIO, MPUCOEAMHEHHOE K OaJNTMCTHUYECKOMY TrajlbBaHOMETPY, BCTaBHJIU
npsaMoit maruut. I1pu sToM no nenu npoiuen 3apsa QO = 50 mxKin. Onpenenuts U3MeHeHHEe MarHUT-
HOTO TToTOKa A®D dYepe3 KOJIbII0, €CITU CONPOTHBIICHHUE IIeNH TaibBaHoMeTpa R =10 Om.

473. Karymika, HaMOTaHHasi Ha MarHUTHBIA IWIMHAPUYECKUHN Kapkac, umeeT N = 250 BUTKOB U HH-
TYyKTUBHOCTB L1 = 36 MI'H. UTOOBI yBEeIUYUTh UHAYKTUBHOCTb KaTylIku 10 Lz = 100 mI'H, 0OMOTKY
KaTYyUIKU CHSUT M 3aMEHMJIM OOMOTKOM M3 060Jiee TOHKOM MPOBOJIOKU C TAKUM PAcYeTOM, YTOObI JITH-
Ha KaTYyLIKU ocTajach npexHe. CKoJIbKO BUTKOB 0Ka3aj0Ch B KAaTYILKE I1OCIIE EPEMOTKN?

s
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Puc.10

KonTtponbHas pabdora 3.
Bapuanrt 4.
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304. /IBa 01MHAKOBO 3apsHKEHHBIX IIApUKA MOABEUICHBI B OJHON TOYKE HA HUTAX OAWMHAKOBOM JJIH-
Hbl. [Ipu 3TOM HUTH pazouutuck Ha yrou . lapuku norpyxatot B Macio. KakoBa mioTHOCTb p mac-
Ja, €CIM YroJl PacXOKJIEHUsl HUTEH Mpu MOTPYKEHUH B Maclio ocTaeTcsi Heu3MeHHbIM? [1oTHOCTh
MaTepuana MapukoB pg = 1,5 - 10° ke/m?, nusnexrpudeckas nponunaeMocTs Macna & = 2,2.

314. Tperb TOHKOrO KOJblA paauyca R = 10 cm HeceT pacnpeneneHusii 3apsag O = 50 uKn. Onpe-
JICUTh HAMPSXKEHHOCTh £ AJIEKTPUYECKOTO MOJIsl, CO3/1aBaéMOr0 pacipe/iesIeHHBIM 3apsioM B TOUKE
O, coBmaJarIIeH ¢ HEHTPOM KOJIbIIA.

324. Ha aByx KOHLEHTpUUECKUX cepax paguycoM R u 2ZRpaBHOMEPHO pacrpeieeHbl 3apsabl ¢ To-
BEPXHOCTHBIMHU IIOTHOCTSMH o7 U 02 (puc. 11). Tpedyercs: 1) ucnonb3ys reopemy OcTporpaackoro-
["aycca, HailTu 3aBUCUMOCTb E(7) HAIPSDKEHHOCTH 3JIEKTPUYECKOTO MOJS OT PAcCTOSHUS ISl TPEX
obnacreii: I, Il u IIl. Ilpunareo; = - 20, 02 = ¢, 2) BBIUUCIUTD HAIPSKEHHOCTh E B TOUKE, yAaJICH-
HOI OT IIeHTpa Ha PaccTOSHME 7, U yKa3aTh Hampapienue sektopa E. [lpunarse = 0,1 mxKu/a’, r =
3R; 3) nmoctpouts rpaduk E).

334. JIse napasienabHble 3apsyKEHHBIE TNIOCKOCTH, TOBEPXHOCTHBIE TUIOTHOCTH 3apsja KOTOPBIX 07 =
2 mxKn/m? m o2 = - 0,8 mxKn/m?, Haxonarcs Ha paccrosuun d = 0,6 cu apyr ot apyra. OnpenenuTs
pPa3HOCTh MOTEHIUATIOB U MEX Ay TUIOCKOCTSIMH.

344. Dnektpon ¢ sHepruei T = 400 5B (B OECKOHEUYHOCTH) JBMKETCS BIOJIb CHJIOBOW JIMHUU TIO
HAIPAaBIECHUIO K MMOBEPXHOCTH METaNTMYEeCcKOoi 3apshkeHHOU cepsl pamguycoM R = 10 cm. Omnpene-
JUTh MUHUMAQJIBHOE PACCTOSTHUE 0, HA KOTOPOE MPUOIM3UTCS JIEKTPOH K MOBEPXHOCTU cephl, eciiu
3apsig ee O = - 10 uKa.

354. JIBa xonneHcatopa eMkocTIMU C; = 2 mx@ u C2 = 5 mx® 3apsiKeHbl 1O HANPSKEHUH U=
100 B wn U>; = 150 B cootBercTBeHHO. OnpeieNuTh HaNpsHKEHUE Ha OOKJIaJKaX KOHACHCATOPOB I0-
CJIe UX COeAMHEHUS 00KIIaIKaMu, UMEIOIMMU PA3HOMMEHHBIE 3aPsi/Ibl.

364. [Ipu BHemHEM conpoTuBiieHHH R; = 8 Om cuna toka B uenu /; = 0,8 A, npu conpoTusieHuu R>
=15 Om cuna toka I> = 0,5 A. Onpenenuts CHLy ToKa [ ; KOPOTKOro 3aMbikanus uctounuka JJIC.
374. B npoBoaHuke 3a Bpemsi ¢ = /() ¢ mpy paBHOMEPHOM BO3pacTaHUM CHJIbI TOKa OoT [; = 1 A o I> =
2 A BBIIEIWIOCH KOJMYECTBO TEIUIOTHl O = 5 k/[orc. Halitu conpoTtuBiienne R MpoOBOIHUKA.

Puc. 11

KontponbHas pabora Ne 4.
Bapuanr 4.

404. Ilo OeckoHEYHO JUIMHHOMY MPOBOJY, U30THYTOMY TaK, Kak 3TO MTOKa3aHO Ha puc. 12, TeyeT ToK
=200 A. Onpenenuts MarHuTHy HHIYKIUIO B B Touke O. Pagnyc nyru R =10 cm.

414. KopoTkas KaTyllKa TJIOMAIbI0 MoNepedHoro ceuenus S = 250 cm?, copepskamas N = 500 But-
KOB IIPOBOJIa, 110 KOTOPOMY TeueT Tok I = 5 A, nomeleHa B 0JJHOPOJHOE MarHUTHOE I0JI€ HaIps-
xeHHocTeio H = 1000 A/m. Haiitu: 1) MarHuTHbI MOMEHT Pm KaTYIIKH; 2) Bpallalouiii MOMEHT M,
neificTByIOMMl Ha KATYIIKY, €l 0Ch KaTyIIKH cOCTaBnseT yroa ¢ = 30° ¢ mMHUAME Mons.

424. TIpoTOH JIBUKETCA 110 OKPYKHOCTH paguycoM R = 0,5 cM ¢ nuHeiiHO# ckopocThio v = 10° m/c.
OnpenenuTb MarHUTHBI MOMEHT Pm, CO3/1aBa€MbIil SKBUBAJIEHTHBIM KPYTOBBIM TOKOM.

434. Anp(da-yacTuna mpouuia yCKopsomyk pasHocTs noteHimanoB U = 300 B u, momas B ogHO-
POZHOE MarHMWTHOE I0JIe, CTaja ABUraThCs IO BUHTOBOW JTMHUU paanycoM R =1 cM u marom h = 4
cM. OnpenennTs MAarHUTHYIO MHAYKIWIO B moss.
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444. DnekTpoH, NMPOWJIA YCKOPSIONYI0 pa3HocTh noTeHuuanoB U = 1,2 kB, monan B ckpenieHHbIe
MO/ MPSMBIM YTJIOM OJHOPOJHBIE MATHUTHOE U 3JIEKTpUuecKoe mnois. OnpeneanuTs HanpsiKEHHOCTb
E snextpuueckoro mnoJsi, €cam MarHuTHast MHAyKius B mosst paaa 6 mTo.

454. Ha nnuHHBIA KapTOHHBIN Kapkac auameTpoM d = 0,2 mm. OnpenenuTs MarHUTHBINA MOTOK @,
CO3/1aBa€MbIii TAKUM COJICHOUJIOM Tipu cuiie Toka [ =0,5 A.

464. ToHKUI MEIHBIM IPOBOA MAacCOM m = 5 T COTHYT B BHJIE€ KBaJIpaTa, U KOHIIBI €r0 3aMKHYTBHI.
KBaapar nomemieH B oqHOpoaHOEe MarHuTHoe nojie (B = 0,2 Ti) Tak, 4TO €ro IIOCKOCTh MEePIEHIN-
KyJsipHa JIMHUSAM T1oJis1. Onpenenuts 3apsag O , KOTOPbIN MOTEYEeT 10 MPOBOHUKY, €CIIU KBaapar, Io-
TSHYB 32 MPOTHBOIIOIOKHBIEC BEPIIUHBI, BHITSIHYTh B JIMHUIO.

474. NHnyKTUBHOCTh L COJIEHOW]Ia, HAMOTAHHOTO B OJIMH CJIOM Ha HEMAarHUTHBIN Kapkac, paBHa 0,5
MI'H. [lmuna £ conenouna pasua 0,6 M, muamerp D =2 cm. OmnpenenuTh OTHOLIEHUE X YKMCIIA BUT-
KOB COJICHOM/JIA K €ro JJIMHE.

KonTponbnas padora Ne 3.
Bapnanr 5.

305. Yetsipe ogunakoBbIX 3apsana Q; = Q2 = Q3 = Q4 = 40 kHn 3akperuieHsl B BEpIIMHAX KBajpaTa
co cTopoHO#l o = 10 cm. Haiitu cuity F, JefCTBYIOIIYIO HAa OJWH U3 3THUX 3apsAJ0B CO CTOPOHBI TPEX
OCTaJIbHBIX.

315. beckOHEYHBIN TOHKUN CTEp>KEHb, OTPAHUYEHHBIA C OJHOW CTOPOHBI, HECET PAaBHOMEPHO pac-
IpEeJIelIeHHbIN 3apsA] ¢ JUHEHHOW MIOTHOCThIO T = 0,5 mkKn/m. Onpenenutb HanpsKeHHOCTb E
IIEKTPUYECKOTO TIOJS, CO3AAaBAEMOI0 PACHpPENEICHHBIM 3apsloM B TOUKE A, JieXkalleldl Ha Oocu
CTEpKHS Ha paccTossiHUU a = 2() cm OT €ro Hayasa.

325. Ha n1Byx O€CKOHEUHBIX MapaslIeNbHBIX IUIOCKOCTSIX PAaBHOMEPHO paclpeieNieHbl 3apsaabl C IMo-
BEPXHOCTHBIMHU IIOTHOCTAMH 07 U g2 (puc. 13). Tpedyercs: 1) ucnonb3ys reopemy OcTporpaackoro-
["aycca ¥ MpUHLMI CYNEPHO3ULIMHU JIEKTPUUECKUX IMOJIeH, HAlTH BeIpaskeHHe E(X) HANpsHKEHHOCTH
anektpudeckoro nous B Tpex obnactax: I, II u IIl. Ilpunareo; = 20, 02 = 0, 2) BBIYMCIUTH HaNps-
JKEHHOCTb £ T0JI B TOUKE, PACIIOJIOKEHHOM ClIeBa OT INIOCKOCTEW, M yKa3aTh HAIlpaBJIIEHUE BEKTOpA
E; 3) noctpouts rpaduk E (x).

335. Jlunonb ¢ >neKTpUUecKuM MOMeHTOM p = 100 HKn - m cBOOOJHO yCTaHOBWIJICS B CBOOOIHOM
AIIEKTPUYECKOM I10JI€ HAMPSHKEHHOCThI0 E = 200 kB/m. OnpenenuTs paboTy BHEIIHUX CUII, KOTOPYIO
HEOOXOIMMO COBEPILUTS IS MOBOPOTA AUMONS Ha yron a = 1807,

345. DneKkTpoH, MPOHIS B IJIOCKOM KOHJIEHCATOpE MyTh OT OAHOMW IUIACTUHBI 0 APYroi, mpuoopesn
ckopocTh v = 10° m/c. Paccrosinue Mexay miactTuHamu d = 8 mm. Haiitu : 1). PasHocTh noTeHnua-
noB U mexnay miactuHamu; 2). [IoBepXHOCTHYIO IIIOTHOCTH 3apsijia ¢ Ha TUTACTHHAX.

355. JIBa 0AMHAKOBBIX MJIOCKUX BO3AYIIHBIX KOHAEHcAaTopa eMKocThio C = 100 n® xaxawlil coeau-
HEeHbI B OaTapero nocieaoBareabHo. OnpenenuTs, Ha CKOJIBKO U3MEHUTCs eMKocTh C Oarapeu, eciu
IPOCTPAHCTBO MEX/Y IJIACTUHAMM OJTHOTO U3 KOHJIEHCATOPOB 3alOJIHUTh MapauHOM.

365. DJIC Oarapeu ¢= 24 B. Haubomnbmias cuia Toka, KOTOPYIO MOXKET JaTh OaTapes Lnax = 10
A. OnpenenuTs MAaKCUMaJIBHYIO MOLTHOCTD Py, KOTOPask MOXKET BBIJENIATHCSA BO BHEIIHEN LIENH.
375. Cuna TOoKa B IIPOBOJHMKE M3MEHSETCA CO BPEMEHEM IO 3aKOHY [ = [psinwt. Hantu 3apsa O,
IPOXOJAIIMN Yepe3 MONEPEeYHOe CEUEHNE IPOBOIHMKA 3a BPEMS #, paBHOE NI0JIOBUHE nepuoa 7,
Ecnu HavanpHas cuia Toka Iy = 10 A, nukimndeckas yactora o = 50 e
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KontponbHas padora Ne 4.
Bapwuanr 5.

405. Tlo Tonkomy koibily paguycoMm R = 20 cm teder Tok [ = 100 A. OnpenenuTs MarHUTHYIO HH-
nykiuio B Ha ocu koinblia B Touke A (puc. 5). Yron B =n/3.

415. Tonkuii npoBoa AuHOM £ = 20 cM U30THYT B BUJE NOJYKOJIbLA U [TIOMEILEH B MArHUTHOE T10J1€
(B = 10 mMTx) Tak, 4To IIIOMAAb MOIYKOJIbIA MEPIEHIUKYIIIPHA TMHUAM MarHUTHOW HHAYyKUuu. 1o
npoBoay nponyctwiid Tok [ = 50 A. Onpenenuts cuny F, neiictByromnyto Ha npoBoa. [logBoasimue
IPOBO/JIa HAIIPABJICHBI B/I0JIb JIMHUI MarHUTHOW MHTYKIIMH.

425. Tonkoe kosbilo paauycoMm R = 10 cM HeceT paBHOMepHO pacnupeneneHubli 3apsan Q = 80 uKo.
Koub11o Bparaercs ¢ yrioBoil ckopocTbio ® = 50 paji/c OTHOCUTENBHO OCH, COBIAAAIOLICH C OJHUM
U3 IMaMeTpoB KoJibla. HaillTh MarHUTHBI MOMEHT Pm, 00YCIOBJIEHHBIN BpallleHUEM KOJIbIIA.

435. 3apskeHHas 4acTULIA MPOILIA YCKOPSIOLLyto pa3HocTh noreHuuanoB U = 100 B u, BiereB B of-
HopoaHoe MarauTHOe Toiie (B = 0,1 Tm), crana qBuratbes 0 BUHTOBOM JTMHUHM C Iarom h = 6,5 cm
n paauycoM R = 1 cm. OnpenenuTs OTHOILLIEHUE 3apsiia YaCTULBI K €€ Macce.

445. Ognopoausie marautHoe (B = 2,5 mTn) u anekrpuueckoe (E = 10 kB/M) mons ckpenieHs! 1o
TPAMBIM YIJIOM. DIEKTPOH, CKOPOCTh U KOTOPOro pasHa 4 - 10 M/c, BleTaeT B 3T 1O TaK, 4TO CH-
Jbl, JIEUCTBYIOIIME HA HErO0 CO CTOPOHBI MAarHUTHOIO M 3JEKTPUYECKOrO IOJIEH, COHAIpPABIIEHBI.
OnpeneuTh YCKOPEHUE @ 3JEKTPOHA.

455. KBagpatHbslii KOHTYp €O CTOpoHOM o = 10 cM, B KOTOpOM Te4eT TOK / = 6 A, HaXOAUTCS B Mar-
HuTHOM nosie (B = 0,8 Ti) mox yrmom o = 50° k nmuausaM uHaykuuu. Kakyro paboTy 4 HYXHO co-
BEPILUTH, YTOOBI MPU HEU3MEHHOW CUJIE TOKA B KOHTYPE U3MEHUTH €ro (OpMy Ha OKPYKHOCTh?

465. Pamka u3 nposoja conporusieHrueM R = 0,04 OM paBHOMEpHO Bpaliaercs B OAHOPOJHOM Mar-
HUTHOM ntosie (B = 0,6 Tuxi). Ock BpalieHus JeKUT B TUIOCKOCTH PaMKH M MEPIEHIUKYIIIpHA JTUHUSIM
unaykin. [hnomans pavku S = 200 cm?. Onpenenuts 3apsag O , KOTOPBIHA MOTEYET MO pPaMKe TIpH
M3MEHEHUH yIila MeXAy HOPMaJblo K paMKe ¥ JIMHUSIMH uHAyKuuu: 1). ot 0 go 45°% 2). ot 45 1o
90°.

475. Conenoun conepxut N = 800 ButkoB. CeueHue cepieyHuka (M3 HEMarHUTHOTO MaTepuraa)

S =10 cm?. Tlo 06MOTKe TeueT TOK, CO3Jalouil mose ¢ uHaykuuei B = 8 MTin. Onpenenuts cpeji-
Hee 3HaueHue DJIC « £ y» caMOMHIYKIIMHU, KOTOpasi BO3HUKAET Ha 3aKMMax COJICHOHW/A, €CIU CUja
TOKA YMEHBIIAETCS MPAKTUYECKH 10 HYJIA 3a BpeMs Af = 0,8 Mc.
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KonTtponsHas pabora Ne 3.
Bapuanr 6.

306. Toueunslie 3apsaasl Q7 = 30 mxKn u Q> = -20 mxKn HaxoasTcs Ha paccrosaun d = 20 cm apyr
oT zapyra. OnpenenuTs HalpsHKEHHOCTh AJIEKTPUYECKOIo Moyist £ B TOYKE, YJAJIEHHOH OT IEepBOro
3apsia Ha paccTosiHuu 7 = 30 cm, a OT BTOPOro - Ha r2 = 15 cm.

316. Ilo TonkoMy KoJiblly paauycoM R = 2() cm paBHOMEPHO pacIpeesieH ¢ JMHEHHOM MIOTHOCTHIO
7 = 0,2 mxKn/m 3apsan. OnpenenuTs HANPsHKEHHOCTh £ 3JIEKTPUYECKOTro IMOJIsl, CO3/IaBaeMOIo pac-
MIPEJICTICHHBIM 3apsAI0M B TOUKEe A, HaAXOJAIIEICS HAa OCH KOJbIa HA pAacCTOSAHUU /i = 2ROT ero LeH-
Tpa.

326. Ha nByx OecKOHEUHBIX MapajlielbHBIX IMIOCKOCTAX PAaBHOMEPHO paclpeiesieHbl 3apsibl C Mo-
BEPXHOCTHBIMHU IIOTHOCTAMHU a7 U g2 (puc. 15). Tpedyercs: 1) ucnoinb3ys reopemy OcTporpajckoro-
["aycca v MpUHLMI CYNIEPHIO3UIUH SJIEKTPUUECKUX TMOJIeH, HAlTH BbIpaskeHue E(X) HAMpsSKEHHOCTH
anektpudeckoro nois B tpex oodnactsax: I, II u III. Ilpunsateo; = 40, 02 =2 o, 2) npunsars ¢ = 40
HK/M? 1 TOUKY PacIoNoKUTh MEXKY IIIOCKOCTSMH; 3) mocTpouth rpaduk E (x).

336. YeThlpe 01MHAKOBBIX KaIUIM PTYTH, 3apsyKEHHBIX 10 MoTeHIuana ¢ = /(0 B, cauBaroTCs B OJHY.
KakoB notenmman ¢; odpazoasiieiics kammm?

346. ITputnHKa Maccoit m = 5 ke, Hecymas Ha cede N = /() IeKTPOHOB, IPOIILIA B BAKyyME YCKOPS-
I01Iy10 pa3HocTh noteHuuanos U = | MB. KakoBa kuHetnueckas sHeprus 1 neuinaku? Kakyro cko-
pOoCTh v IprOOpeEIIa MbUTMHKA?

356. JIsa xonaeHcatopa eMKocTAMU C; = 5 mk®@ u C> = 8§ mx® coeAVMHEHbI MOCJIEI0BATEILHO U
npucoenunensl k 6arapee ¢ DJIC ¢ = 80 B. Onpenenuts 3apsaasl Q7 U Q2 KOHACHCATOPOB U Pa3HO-
¢t noteHnuanoB Um UMexny ux oOKIagKaMu.

366. Axkymyiarop ¢ DIC ¢ = 12 B 3apsaeTcsi OT CETU IOCTOSIHHOTO TOKa ¢ HampsbkeHueM U =
15 B. Onpenenuth HapsDKEHUE HAa KIEMMax akKyMyJsiTOpa, €CIIU €ero BHYTPEHHEE COMPOTHBIICHUE
Ri =10 Om.

376. 3a Bpems t = 10 ¢ npu paBHOMEPHO BO3PACTAIOUIEH CHIJIE TOKA OT HyJs JO HEKOTOPOTO MaKCH-
MyMa B TIPOBOJIHUKE BBIIETUIOCH KOJUYECTBO TEIUIOTEl O = 40 x/[c. OnpenenuTs CPeIHIO CUTY
TOKa ¢ / ) B IPOBOJAHMKE, ECIIU €r0 cOnpoTUBIeHNnE R = 25 Om.

Puc.15

406. [To 1ByM O€CKOHEUHO JJTMHHBIM MPOBOAAM, CKPEIIEHHBIM IO/ IPSIMBIM YIJIOM, TEKYT TOKH I 1
L =2I; (I = 100 A). OnpenenuTs MarHUTHYIO UHAYKIMIO B B Touke A, paBHOYJaJl€eHHON OT IPOBO-
noB Ha paccrosinue d = 10 cM (puc. 6).

416. lllunsl reneparopa anuHo / = 4 M HaxonsaTcs Ha paccrostHuu d = 10 cm apyr ot apyra. Haiitu
CUJLY B3aMHOT'O OTTAJIKUBAHUS [IMH [IPH KOPOTKOM 3aMbIKaHHUH, €CIH TOK lx; KOPOTKOTrO 3aMbIKaHUS
paBeH 5 KA.

426. 3apsn Q = 0,1 MxKin paBHOMepHO pactpenenén no crepxkHio aauHod £ = 50 cMm. CrepkeHb
BpaIaeTCsl ¢ YII0BOH CKOpOCThIO ® = 20 paji/c OTHOCUTENIBHO OCH, IEPIEHIUKYISIPHON CTEPIKHIO U
MIPOXOJISIICH Yepe3 ero cepeauHy. HallTh MarHUTHBII MOMEHT pPm, OOYCIIOBJIEHHBIN BpalleHUEM
CTEPXKHS.

436. DnexTpoH BieTeN B 0JHOpoHOe MarHUTHOE nojie (B = 200 m Ti) neprneHauKyaspHO JTHHUIM
MarHMTHOM MHIAYKIUH. ONpenenuTb CUIy AKBUBAJIEHTHOTO KPYroBOIO TOKa s , CO3/1aBaeMoro
JBIDKEHUEM JIEKTPOHA B MArHUTHOM IIOJI€.
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446. OgHO3apAIHBIA MOH JTUTHUS MAacCOM m = 7 a.e.M. IPOIIEN YCKOPSIOIIYI0 Pa3HOCTh MOTEHIIMAIOB
U = 300 B marautHOe ¥ 3nekTpudeckoe nossd. OnpenenuT MarHUTHYIO MHAYKLHIO B nosns, ecnu
TPAeKTOPHUS HMOHA B CKPEIICHHBIX MOJISIX MpsiMoiuHeitHa. HamnpsixenHocts E snexktpuyeckoro moss
paBHa 2 kB/m.

456. ITnockuit KOHTYp ¢ TokoM /=15 A, cBOOOJHO YCTaHOBUJICS B OJHOPOAHOM MarHMUTHOM moje (B
= 0,4 Tn). [Inomans xoutypa S = 200 cm?. IToamepxuBas TOK B KOHTYpPE HEM3MEHHBIM, €T0 MOBEp-
HYJIM OTHOCUTEJIBHO OCH, JICJKAIllEW B MJIOCKOCTH KOHTYpa, Ha yroia o = 40° . Onpeaenuts coBep-
HICHHYIO TIPU 3TOM paboTy A.

466. [TpoBosiouHbIll BUTOK nquameTpoM D =5 cM U conpotuBieHneM R = 0,02 OM HaxoguTcs B OJI-
HOpOHOM MarHuTHOM ToJie (B = 0,3 Tu). IlmockocTe BUTKa cocTaBisieT yroi ¢ = 40° ¢ TUHUAMHA
unaykiuu. Kakoii 3apsin 0 npoTeuer 1o BUTKY IPH BRIKITIOYEHUH MAarHUTHOTO TOJIs1?

476. Tlo xarymike MHIYKTUBHOCTBIO L = 8 MKI'H TedeT Tok /= 6 A. OnpenenuTh cpeiHee 3HaUCHUe
OAC « & caMOMHAYKIIMM BO3HUKAIOIIEH B KOHTYpE, €CIIM CHJIa TOKa U3MEHHUTCS MPAKTHYECKH 10
HYJIs 32 Bpemsi Af =5 mc.

h---‘:\
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KonTpomnbnas padora Ne 3.
Bapnanr 7.

307. B BepmmHax MpaBUILHOTO TPEYTOJIbHUKA CO CTOPOHOU o = [0 cm Haxonarces 3apsiabl O = 10
mkKn, Q2 = 20 mxKn n Q3 = 30 mxKn. Onpenenuts cuily I, IeHCTBYIOILYIO Ha 3apa (J; cO CTOPO-
HBI IBYX JPYTUX 3apsi/I0B.

317. Ilo TOHKOMY IIOJTYKOJIBILY PAaBHOMEPHO pacupeneneH 3apsa Q = 20 mxKn ¢ TMHENHON TIOTHO-
ctbio T = 0,1 mxKn/m. Onpenenutb HaNpsKEHHOCTh £ 3JIEKTPUUECKOro IMOoJis, CO3aBaeMoro pac-
IIPEJIEIICHHBIM 3apsiioM B TouKe O, COBIAAAIOIIEH ¢ LIEHTPOM KOJIbLIA.

327. Ha nByx O€CKOHEUHBIX MapajlIeNbHBIX MJIOCKOCTSIX PAaBHOMEPHO paclpeseeHbl 3apsaibl ¢ Mo-
BEPXHOCTHBIMU TUIOTHOCTSIMU 67 U a2 (puc. 17). TpeOyercs: 1) ucnonb3ys Teopemy OcTporpajackoro-
["aycca ¥ mMpUHLIMIT CYNIEPHO3ULMH JEKTPUUECKUX TOJIeH, HAalTH BbIpaykeHue E(X) HaNpsKEeHHOCTH
anekTpuyeckoro noiss B Tpex obnactax: I, II u IIl. [lpunareo; = o, 62 =-2 ¢; 2) npusate o = 20
nK1/M? 1 TOUKy pacrosioKHUTh CIIpaBa OT IIIOCKOCTEH. ; 3) HocTpouTh rpaduk E (x).

337. ToHKMH CTEPkKEHB COTHYT B KONbLO paguycoM R = /0 cm. OH paBHOMEPHO 3apsiKEH C JINHEH-
HOM TUIOTHOCTHRIO 3apsiaa T = 800 nKn/m. OnpenenuTs MOTEHIIUA ¢ B TOYKE, PACIIOIOKEHHOW HA OCH
KOJIbLIA HAa PACcCTOSIHUU /1 = [() cm OT ero LeHTpa.

347. Kakoif MUHUMAaIIbHON CKOPOCTBIO Umin JOJDKEH 00JaJaTh IMPOTOH, YTOOBI OH MOT JIOCTUTHYTh
MOBEPXHOCTH 3apsHKEHHOTO JI0 oTeHImana ¢ = 400 B merannuyeckoro mapa (puc. 18)?

357. IInockuii KOHAEHCATOP COCTOUT U3 ABYX KPYIJIBIX IUIACTUH paanycoM R = 10 cm kaxnas. Pac-
CTOSIHUE MEXy IiactTuHaMu d = 2 mm. KoHJeHcaTop NpucoeMHEeH K UICTOUHUKY HanpspkeHust U =
80 B. Onpenenuth 3apsia Q U HAIPSDKEHHOCTh £ MO KOHJEHCATopa B BYX CiydasX: a) JAUdJIeK-
TPUK — BO3]lyX; 0) TUAIIEKTPUK — CTEKJIO.

367. Ot ucrouynuka c HanpspkeHueM U = 8§00 B HeoOX0auMO mepeaTh MOTPEOUTENI0 MOIITHOCTh P
= 10 xBm Ha HexoTopoe paccrosiHue. Kakoe HanboJbIee CONPOTUBICHNE MOKET UMETh JIMHUS T1e-
penadn, 9ToObI MOTEPH PHEPTUU B HEW He TipeBbIanu /() % oT nepegaBaeMoil MOIIHOCTH?

377.3a Bpems ¢ = 8 ¢ Ipu paBHOMEPHO BO3PACTABIIEH CHJIE TOKA B IPOBOJIHUKE COIIPOTUBICHUEM R
= § Om BBILACTWIOCHh KOJMYECTBO TEIIOTHI O = 500 [wc. Onpenenuts 3apsj ¢, NPOXOASIIMN B MPO-
XOJSLINI B IPOBOJHUKE, €CIIM TOKA B HAYaJIbHBIII MOMEHT BPEMEHHU PaBHA HYIIIO.
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KonTponbnas padora Ne 4.
Bapuant 7.

407. ITo 6eckOHEUHO JUIMHHOMY IPOBOJY, H30THYTOMY TakK, Kak 3TO IOKa3aHO Ha puc. 19, Teyer Tok
=200 A. Onpenenuth MarHuTHy0 UHIYKIUIO B B Touke O. Paanyc nyru R =10 cm.

417. KsangpaTHblif KOHTYp co cTopoHoi o = 10 cM, mo kotopomy TeueT Tok I = 50 A, cBoO6OgHO
YCTaHOBWJICS B OAHOPOJHOM MarHuTHOM noje (B = 10 mTin). Onpenenuts uzmenenue All noreHim-
QJIBHOM SHEPruM KOHTypa IpPU MOBOPOTE BOKPYT OCH, JIEKalled B IUIOCKOCTH KOHTYypa, Ha Yroi
9=180°.

427. DNEeKTpOH B aTOME BOJOPOAa ABUKETCS BOKPYT siapa (IpOTOHA) MO OKPY>KHOCTH paguycoM R =
53 cM. OmnpesienuTh MarHUTHBIM MOMEHT Pm SKBUBAJIEHTHOIO KPYTrOBOT'O TOKA.

437. IlpotoHn mporien yckopstomuyro pazHocts noreHnuanioB U = 300 B u Brieren B ogHOpOIHOE
marautHoe nojie (B = 20 m Tn) mox yrmom a = 30° k TMHUSAM MArHUTHOM uHAyKIuu. Onpenenursb
mar h u paamyc R BUHTOBO# TMHIH, IO KOTOPO# OyJeT ABUTaThCs MPOTOH B MATHUTHOM IIOJIE.

447. Anpda-yacTuia, UMeOLas CKOpocTs v = 2 MM/c, BieTaeT noj yriom a = 30° K coHamnpaBiIeH-
HoMy MarauTHOMY (B = 1 MTn) u anexrpuueckomy (E = 1 kB/M) momsam. OnpenenuTs ycKopeHue a”
asb(a-yacTHIIbI.

457. BUTOK, B KOTOPOM TOAIEPKUBACTCA MOCTOsTHHAA cujia Toka [ = 60 A, cBOOOHO YCTaHOBUJICS B
0JTHOpOJHOM MarHuTHOM nosie (B = 20 mTn). Juamerp Butka d = 10 cm. Kakyro paboty A4 HyXHO
COBEPUIUTH ISl TOTO, YTOOBI MMOBEPHYTh BUTOK OTHOCUTENIBHO OCH, COBIAJAONIEH C AUAMETPOM, Ha
yron o =m/3 ?

467. Pamka, coaepxariasi N = 200 BUTKOB TOHKOT'O TTPOBOJIa, MOXKET CBOOOJIHO BPAIIAThCS OTHOCH-
TENbHO OcH, Jexkarell B miockoctd pamku. Ihtomans pamku S = 50 cm?. Och paMKH TepIeHIHKY-
JSIpHA JIMHUSAM MHIYKIUU OJHOPOAHOr0 MarHuTHoro nois (B = 0,05 Ta). Onpenenuts MakcuMalb-
Hy10 DJIC & max, KOTOpPass HHAYLUPYETCS B paMKe TIPU ee BpallleH!H ¢ 9acToToit n = 40 ¢,

477. B anexTpUueCcKO# Lienu, coaepkaieil peauctop conporusieHrueM R = 20 OM M KaTylIKy WH-
IykTuBHOCTBIO L = 0,06 I'H, TeyeT Tok /=20 A. Onpegenuts cuity Toka [ B uenu 4epe3 At =0,2
MC TI0CJIE€ €€ Pa3MBbIKaHMSL.

:Lij:_—*_?}’
i
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KonrtponsHast padora Ne 3.
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308. B BepmuHax KBajpaTa HaXOJATCA OAMHAKOBBIE 3apsabl O = Q2 = 03 = Q4 = 8 - 107 K. Ka-
KOM OTpHUIATENbHbIH 3apa O HY)KHO IOMECTUTh B LIEHTPE KBaJipaTa, 4TOObI CHJIa B3aUMHOTO OTTaJl-
KHMBaHUS MOJIOKUTEIBHBIX 3apsi/IOB ObUIa YpaBHOBEIIEHA CHIJION NMPUTSHKEHUS! OTPUIIATEIBHOTO 3apsi-
na?

318. YeTBepTh TOHKOIO KOJIbLIA paauycoM R = /() cm HeceT paBHOMEPHO paclpeaeiaeHHbIN 3apsia O
= 0,05 mxKn. OnupenenuTh HAOPSKEHHOCTb ERJIEKTPUUYECKOrO IOJIs, CO3/1aBa€MOI0 paclpeieieH-
HBIM 3aps0M B Touke O, COBIAAOLIEH C LIEHTPOM KOJIbIIa.

328. Ha nByx KoakcHaabHBIX O€CKOHEUHBIX IMUIMHAPAX paauycamMu R U 2R paBHOMEPHO pacmpeje-
JICHBI 3apsA/Ibl C TOBEPXHOCTHBIMU IUIOTHOCTAMU o7 U a2(puc. 20). Tpebyercs: 1) ucnonb3ys reopemy
Octparpaackoro-I'aycca: HaliTH 3aBUCUMOCTD E () HanpsyKEHHOCTH 3JIEKTPUYECKOIO IOJs OT pac-
crostaus st Tpex obnacteit: I, I u IIL. [punste o; = - 20, 62 = 0; 2) BBIMUCIUTD HAIPSDKEHHOCTD E
B TOYKE, YAAJICHHON OT OCH LIMJIMHJAPOB HA PACCTOSHUE 7, U yKa3aTb HallpaBieHue Bexkropa £. Ipu-
HATh 0 = 50 uKn/m?, r = 1,5 R ; 3) noctpouts rpadux £ (r).

338. Ilone oOpa3oBaHO TOYEYHBIM JIUIIOJIEM C IEKTPUICCKHM MOMEHTOM p = 200 nKn - m. Onpene-
JUTH Pa3HOCTh MOTeHIManoB U OBYX TOYEK MO, PACHONOKEHHBIX CHUMMETPUYHO OTHOCUTEIHHO
JIUIIOJISL HA €r0 OCH Ha PacCTOSIHUM » = 4() cm OT LIEHTpa JAUTIOISL.

348. B ogHOpOIHOE ANEKTPUUYECKOE TMOJI€ HAMPSHKEHHOCThI0 £ = 200 B/m BrneraeT (BIOJIb CHUIOBOM
JUHHUH) 3JICKTPOH CO CKOPOCTBIO 09 = 2 Mm/c. Onpenenuts paccTosHue £, KOTOPOE MPOUIET K-
TPOH J0 TOYKHU, B KOTOPOU €ro CKOPOCTh Oy/IeT paBHA MTOJIOBUHE HauaIbHOM.

358. JIa MeTamuimueckux mapuka paauycamu R; = 5 cuuR2 = 10 cm umerot 3apsiabl Q7 = 40 nKn u
0> = - 20 nKn cooTBercTBeHHO. HaifTu sHepruto W, koTopas BBIAEIUTCA MPU pa3psie, €CIM IIapbl
COEIMHUTH MPOBOJIHUKOM.

368. [Ipu BKIIIOYEHHUH SIEKTPOMOTOpA B ceTh ¢ HanpsbkeHueMm U = 220 B on notpedisietr Tok [ = 5 A.
Onpenenuth MOIIHOCTH, MOTpedisieMyr0 MoTopoM, u ero KIIJI, ecnmu conporusieane R 0OMOTKH
MOTOpa paBHO 6 Om.

378. Onpenenutb KOJIUYECTBO TEIIOTH (J, BBIJAEIUBIIEECS 3a BpeMs ¢ = /() ¢ B IPOBOJHUKE COIPO-
tuBiaeHueM R = 10 Om, ecnu cuila TOKa B HEM, PABHOMEPHO YMEHBIIAICh, M3MeHMWIach ot [; = 10 A
mo > = 0.
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408. ITo Tonkomy kombiy TeueT Tok I = 80 A. OnpenenuTs MarHUTHYIO UHAYKLHIO B B Touke A,
paBHOYAAJIEHHOM OT TOYEK KoJiblia Ha pacctosiHue r = 10 cMm (puc. 21). Yroa a = n/6.

418. Tonkoe mpoBojsiIee Koablo ¢ TokoM [ =40 A momeinieHo B 0JHOpOJHOE MarHuTHOE 1noJje (B =
80 mTm). [1nockocTe KoNblIa MEPIEHIUKYIIpHA JIUHUAM MarHUTHOM HHIyKIuU. Pannyc R konbia
paseH 20 cM. Haiitu cuny F, pacTaruBaromyro KoJbLo.

428. CrmomHOM muiuHAp paaunycoM R =4 cM u BbicoTOM h = 15 cM HeceT paBHOMEPHO pacrpeie-
neHHslit o oowsemy 3apan (2 = 0,1 mx Kin/m?). Lununap Bpamaercs ¢ yactoroii n = 10 ¢! otHOCH-
TEJIBHO OCH, COBIIAJAIOIIEH C €r0 TEOMETPUUYECKON OChr0. HaliTh MarHUTHBIM MOMEHT Pm LIWJIMHJPA,
00yCJIOBJICHHBIH €ro BpalleHueM
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438. Anb(a-yacTura, IpouIsa YCKOPSIONIYIO pa3HOCTh moTeHnanoB U, cTtana ABUTaThCS B OJTHOPO/I-
HOM MarHUTHOM To1ie (B = 50 M Tin) mo BunTOBOM MitHMHM ¢ iarom h=5cm u  paamycom R =1 cm.
OnpenenuTb yCKOPSIOIIYIO pa3HOCTh MOTEHIIMAIOB, KOTOPYIO MPOIUIa anb(a-yacTHIia.

448. TIpoToH mpoIIesl HEKOTOPYIO YCKOPSIIOUIYIO Pa3HOCTh MoTeHInanoB U U BJETEN B CKPEIICHHBIC
MO/ TIPSIMBIM YTJIOM OJHOPOJHBIC Toysi: MarHuTHOe (B =5 MTn) u anekrpudeckoe (E = 20 kB/m).
Ornpenenutb pa3HOCTh NOTEHIIMANIOB U, €Ciii MPOTOH B CKPEIICHHBIX MOJISX ABUKETCS MPSAMOIUHEH-
HO.

458. B 01HOPOJIHOM MarHUTHOM I0JI€ MEPIECHAUKYISIPHO JUHUAM UHIYKLIHUU PACIOJIONKEH TUIOCKUM
KOHTYp miomaneio S = 100 cm?. TlommepkuBas B KOHType NOCTOSIHHYIO cuiy Toka [ = 50 A, ero
MEPEeMECTUIIM U3 T0JIA B 00JacTh MPOCTPAHCTBA, A€ Mojie OTCYTCTBYeT. Omnpenennth MarHUTHYIO
WHAYKIHIO B MOJIs, €Clii IpH MepeMelieHIH KOHTypa Obuta coBepiieHa padora 4 = 0,4 JIxk.

468. IIpsmoit npoBoAIINKN cTepKeHb NUHON £ = 40 ¢CM HaXOJIUTCS B OJJTHOPOJTHOM MarHUTHOM T10JI€
(B =0,1 Tn). KoHIbI cTepKHS 3aMKHYTHI THOKUM TPOBOJIOM, HAXOAIIMMCs BHE ToJisi. CompoTHB-
nenue Beer e R = 0,5 OM. Kakass MomnHoCcTh P moTpedyercs Il paBHOMEPHOTO TMEepeMEeIICHUS
CTEp>KHS NEPIECHANKYIISPHO JIMHUSAM MAarHUTHOW MHIYKIIMU CO CKOPOCTHIO v = 10 M/c?

478. llenb coCTOUT U3 KAaTYIIKU UHAYKTUBHOCTBIO L = 0,1 'H u ucTouHuka Toka. MCTOYHMK TOKa
OTKJIFOUMJIM, HE pa3pblBas 1ienu. Bpems, uepe3 kotopoe cuia Toka ymensiures 10 0,001 nepBoHa-
YanpHOr0 3HaUeHus, paBHoO ¢ = 0,07 c¢. OnpeaenuTs CONPOTUBICHUE KATYIIKH.

Puc.21

KonTponbnas padora Ne 3.
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309. Ha paccrosauu d = 20 cm HaxoJaTcs JBa TOUeUHbIX 3apsna: O = -50 uKn nQ> = 100 uKa.
Onpenenuts cuity F, nercTByromlyto Ha 3apsan Q3 = -10 uKn, ynaneHHbIM 0T 000X 3apsi0B Ha O/IH-
HaKOBOE pacCcTOsIHUE, paBHOE d.

319. [1o ToHKOMY KOJIbILy paBHOMEpHO pactpezeneH 3apsg Q = 10 nKn ¢ TMHEHHON MIIOTHOCTBIO T =
0,01 mxKn/m. OnpenenuTs HaNpsHKEHHOCTh E 3JIEKTPUYECKOro IMOJis, CO3/1aBaeMOr0 pacrpesiesieH-
HBIM 3apsi/IOM B TOUKE A, Jiexallleld Ha OCH KOJIblla U YJAJIEHHOM OT €ro LIEHTpa Ha PacCTOSTHUE paB-
HOE€ pajinycy KoJblia.

329. Ha nByx KoakcHaJbHBIX OECKOHEUHBIX LMJIMHIpaX paguycaMud R M 2R paBHOMEpPHO pacmpene-
JIEHBI 3apA/Ibl C TOBEPXHOCTHBIMHU IUIOTHOCTAMHU o U o2(pHc. 22). TpebGyercs: 1) ucnonb3ys teopemy
Ocrtparpanckoro-I'aycca: HailTH 3aBUCUMOCTD E (I) HaNpsHKEHHOCTH JIEKTPUUECKOTO TMOJIS OT pac-
crosiHus A Tpex obnacreit: I, I u III. IlpunsaTs 07 = 6, 62 =- ¢, 2) BBIYUCIUTH HANPSHKEHHOCTh £ B
TOUKe, y/IaJIeHHON OT OCH IIWJIMHAPOB Ha PacCTOSHUE 7, U yKa3aTh HalpasiieHue Bekropa E. [Tpunsare
o = 60 uKa/m?, r = 3 R ; 3) moctpouts rpadpux  E ().

339. DnexTpudeckoe moje o0pazoBaHO OECKOHEYHO JJIMHHOW 3apsHKEHHON HUTHIO, JTMHEHHAS TII0T-
HOCTb 3apsaa KoTopoil ¢ = 20 nKn/m. Onpeaenuts pasHOCTbh NOTEHIHATOB U IBYX TOYEK MOJS, OT-
CTOSIIIUX OT HUTU HA PACCTOAHUU 11 =8 cmur: = 12 cm.
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349. DnekTpUUecKoe MoJie CO3aH0 OECKOHEYHON 3apsOKEHHOW MPSIMOM JIMHUEH ¢ paBHOMEPHO pac-
npeaeneHHbIM 3apsiaoM (7 = 10 uKn/m). Onpenenuts KHHETHYECKYIO SHEPTUIO 723JIeKTPOHA B TOUKE
2, ecnu B Touke 1 ero kunetnueckas sueprust 77 = 200 3B (puc. 23).

359. IlpocTpaHCTBO MEXIy IJIACTUHAMM IUIOCKOTO KOHAEHCATOpa 3alloJHEHO JBYMs CIOSIMH IH-
9JICKTPUKA: CTEKJIa TOMMUHON d; = 0,2 cm u cioem napaduna ToiamuHon d> = 0,3 cm. PaznocTs 1o-
TEHIUAIOB Mex 1y oOkmaakamu U = 300 B. Onpenenuth HANMPSHKECHHOCTh £ TOJS U TAJCHHUE MOTCH-
[[uana B KaKJIOM U3 CJIOEB.

369. B cetb ¢ Hanpsbxkenuem U = /00 B noaxIOUMIM KaTyHIKy ¢ conpoTuBieHueM R; = 2 kOm u
BOJILTMETP, COEAUMHEHHBIEC TocaeaoBarenbHo. [lokazanue BonbT™MeTpa U; = 80 B. Korga karymky
3aMEHWJIN IPYroM, BOJbTMETp nokazan Uz = 60 B. OnpenenuTh CONPOTUBICHUE R2APYroi KaTylIKH.
379. Cuia ToKa B LIeNM U3MEHsETCs 110 3aKOoHY / = [psinwt. OnpenennuTh KOJIMUeCTBO TEIIOTHI, KOTO-
pO€ BBLIETUTCS B IPOBOJAHUKE cOnpoTuBiIeHreM R = /0 Om 3a BpeMsi, paBHOE YETBEPTH 1epuoja (oT
t1i=0not>=TM4,tne T= 10 c).

KonTponbnas padora Ne 4.
BapuanT 9.

409. ITo nByM O€CKOHEYHO AJIUHHBIM, MPSMBIM MapajIeIbHBIM IIPOBOAAM TEKYT OMHAKOBbIE TOKH |
= 60 A. OnpenenuTh MarHUTHYIO UHIYKIUIO B B Touke A (puc. 24), paBHOyAaJI€HHON OT IPOBOJIOB
Ha paccrostHue d = 10 cM. Yron B = n/3.

419. KBaznpaTHasi paMka U3 TOHKOTO IIPOBO/IA MOKET CBOOOHO BpalllaThCsi BOKPYT TOPU30HTAIBHON
OCH, COBIAJAIOIIEH C OHOM U3 cTOpoH. Macca m paMku paBHa 20 r. PamMKy oMecTUiIM B OJHOPOA-
Hoe MarHutHoe nosie (B = 0,1 Tx), HanpaBineHHOE BepTUKAIbHO BBepX. ONpenenuTh yroi o, Ha KO-
TOPBI OTKJIOHUJIACh pPaMKa OT BEPTUKAJIH, KOTAa 10 Hel nmponyctuiau Tok [ =10 A.

429. Tlo noBepxHOCTH IucKa paanycoM R = 15 cm paBHOMepHO pactipeaesnen 3apsan Q = 0,2 mx Ko
Jlick Bparaercs ¢ yrioBoi ckopocThio ® = 30 paj/c OTHOCUTENBHO OCH, MEPIEHIUKYISPHON MI10C-
KOCTH JIMCKa U MPpoXosuiei uepes ero neHtp. OnpenenuTb MarHUTHbIH MOMEHT Pm, 00YCIIOBICHHBIN
BpAaILlEHUEM JIHCKa.

439. Von c kunernueckoit sHeprueil T = 1 k3B nonan B ogHopogHoe MmarautHoe noje (B =21 m Tn)
Y CTaJl IBUTaThCsl IO OKPYKHOCTH. ONpEeNeanuTh MarHUTHBIM MOMEHT Pm YKBUBAJIEHTHOI'O KPYTOBOTO
TOKa.

449. MaruutHoe (B =2 mTn) u snekrpuyeckoe (E = 1,6 kB/M) nons conanpapnensl. [lepnennuky-
nspHO BekTopaM B m E Bieraer »1eKkTpoH co ckopocThio v = 0,8 Mm/c. OnpesenuTs yCKopeHne a-
AIIEKTPOHA.

459. Inockuii KOHTYp ¢ TokoM [ = 50 A pacmoyiokeH B OJHOPOJIHOM MarHutHoM none (B = 0,6 Ton)
TaK, 4YTO HOPMaJib K KOHTYpY MEPNEeHIUKYIsSIpHA JIUHUSAM MarHUTHOW MHAYKIMU. OnpeaenuTs pado-
Ty, COBEPIIAEMYIO CHJIAMU I10JIS ITPU MEJJIEHHOM IIOBOPOTE KOHTYpa OKOJIO OCH, JIEXKAaIled B MI0CKO-
CTH KOHTYpa, Ha yrou o = 30°.

469. TIpoBonouHklii KoHTYp miomaasio S = 500 cM? u conpoTtusienueM R = 0,1 OM paBHOMEPHO
BpaIfaeTcs B OTHOPOIHOM MarHUTHOM 1ose (B = 0,5 Ti). Ock BpamieHus JeXKUT B TUIOCKOCTH KOJIb-
1a U NEpHEHAMKYJISpPHA JIMHUAM MarHUTHOM MHAYKUMU. ONpenenuTs MaKCUMaJIbHYIO MOIIHOCTb
Prnax, HEOOXO0IUMYIO JJIs1 BpAIICHHS KOHTYpa ¢ YII0BOM CKOpocThio ® = 50 pan/c.

479. VIcTOYHMK TOKA 3aMKHYJIHU Ha KaTylKy conpotusieHneM R =10 OM u MHIyKTUBHOCTBIO L =
0,2 I'n. Yepes kakoe BpeMsl cuila TOKa B ey JOCTUTHET 50% MakCUMaIbHOTO 3HAYEHUS !
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KonTponbnas padora Ne 5.
Bapuant 0.

1. YcranoBka s HaGmoneHust kosen, HproToHa ocBelnaercss HOpMajabHO HNaJalolnMM MOHOXPOMATH-
yeckuM cBeToM (A = 590 um). Paguyc KpuBU3HBI R JIMH3BI paBeH 5 CM. ONPEICIUTh TOJIIIUHY d3 BO3-
JYIIHOTO MPOMEXYTKa B TOM MECTE, IJIe B OTPaXKEHHOM CBETe HaOJI0aeTCsl TPEThE CBETIIOE KOJIBLIO.
2. Paccrostnue mMexay mTpuxamu audpakuuoHHon pemetku d = 4 MmxMm. Ha pemerky nanaer Hop-
MaJIbHO CBET C JUIMHOM BOJIHBI A = 0,58 MKkM. MakcuMyM Kakoro HauOoOJIbLIETO MOpsAKa JaeT 3Ta
pemerka?
3. IIy4ok cBeTa najgaer Ha IJIOCKONAPA/UIEIbHYI0 CTEKIISIHHYIO IUIACTUHY, HUKHSIS TOBEPXHOCTD KO-
TOpoil HaxoauTcA B Boje. [Ipu kakoM yriie nafieHust €g CBET, OTPAKEHHBIN OT IPAHUILIBI CTEKIJIO — BO-
na, OyAeT MaKCUMaJIbHO HOJSpU30BaH?
4. PensITUBUCTCKHM MPOTOH 00J1a7all KHHETUYECKOM YHEpruei, paBHOM 3HEPTUU MOKOS. ONPEEIUTh,
BO CKOJIBKO Pa3 BO3pacTET €ro KNHETUYECKAs DHEPIHs, €CIIM €0 UMITYJIbC YBEJIMUUTCS B 11 = 2 pasa.
5. CpejHsis SHepreTHueckas CBETUMOCTh R moBepxHocTH 3emiu pasHa 0,54 Jx/(cm?* mun). Kakosa
JIOJDKHA OBITH TemnepaTypa I MOBEpPXHOCTH 3eMIId, €CIIU YCJIOBHO CUMTaTh, YTO OHA M3Jy4aeT Kak
cepoe Teno ¢ koddurmentom uepHoTsl at=0,25?
6. Ha IMHKOBYIO IUIaCTMHY HAlpaBJIeH MOHOXPOMATUYECKUH My4OoK cBeTa. DOTOTOK mpekpamaercs
pu 3aJepKuBaroliel pazHoctu noreHuuainos U = 1,5 B. Onpenenuts AJiMHy BOJIHBI A CBETa, Majaa-
IOLIETO Ha [JIACTHHY.
7. OnpenenuTs UMIYIbC pe AJEKTPOHA OTIA4H, eciik POTOH ¢ sHeprueit € = 1,53 MsB B pesyinbra-
TE paccesHusi Ha CBOOOHOM 3JIEKTPOHE MOTEPsT 3 CBOEH SHEPIHH.
8. ToueuyHbI UICTOYHUK MOHOXPOMATHYECKOTO (A = 1 HM) U3JIy4eHHS] HAXOUTCS B LIEHTpE chepude-
CKOM 3auepHeHHOH KoJ0bI paguycoMm R = 10 cM. OnpenenuTs CBETOBOE JIaBIECHUE p, IPOU3BOJUMOE
Ha BHYTPEHHIOIO TIOBEPXHOCTH KOJIOBI, €CITH MOIIHOCTh UcTOUHHMKA P = 1 kBT.
Konrponbnas padora Ne 5.

Bapnanr 1.

1. Mexay CTeKISIHHOM IUIACTUHKOW U JIeJKalllel Ha HEN TIJIOCKOBBITYKIIONW JIMH30M HAXOAUTCS KU~
KocThb. HaliTu moka3aTenp mpenoMIiIeHus KUIAKOCTH, €CIIH PAANYC #'3 TPETHEr0 TEMHOIO KOJIbIla
HeloToHa npu HaOII0JEHUH B OTPaXEHHOM CBETE ¢ JUIMHOM BoJHBI A = 0,6 MkM paseH 0,82 mM. Pa-
JINyC KpUBU3HBI JIMH3BI R = 0,5 M.

2. Kakoe HaumeHb11€€ YUCIO Npmin IITPUXOB JOJKHA COIEPKATh TUPPAKIIMOHHAS pellIeTKa, 4TOObI B
CIIEKTpe BTOPOTO MOPSIKAa MOXKHO ObIIIO BUJETh Pa3/IeibHO JIBE KENThIe TMHUU HATPHS C JITUHAMU
BOJIH A1 = 589,0 HM u A2 = 589,6 um ? KakoBa anuHa £ Takol pelieTKy, €Ciu MOCTOSIHHAS PEIIETKH
d =5 Mkm?

3. [InacTuHKY KBapiia TOMMMUHON d =2 MM TOMECTHIIN MEXAY NapaieIbHBIMU HUKOJISIMH, B Pe-
3y/bTaTe YETO0 MIIOCKOCTh MOJIIPU3ALUU MOHOXPOMAaTUYECKOTO CBETA IOBEPHYJIACh Ha Yroi ¢ =53°.
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Kakoii HauMeHbIIel TOMMIMHBI dimin CIIEAYET B3ATh IJIACTUHKY, YTOOBI 10JI€ 3pEHUS MOJIIPUMETpa
CTaj0 COBEPIICHHO TEMHbIM?

4. YacTura ABUKETCS CO CKOPOCTBIO 0 = ¢/3, THe ¢ — CKOPOCTh CBeTa B Bakyyme. Kakyro 100
SHEPTHUH MMOKOSI COCTABIISCT KHHETHUECKAs YHEPTHS?

5. Beraucnuth UCTHHHYIO TemmiepaTypy 1 BOJIbPPaMOBON pacKajeHHOH JICHTBI, €CJIM pagrualliOHHON
OUPOMETP MOKa3bIBAET TeMNepaTypy 7Tpax = 2,5 kK. IIpuHATh, yTO MOTIOMIaTENbHAS CIOCOOHOCTH
IUIst BOJIb(paMa He 3aBUCUT OT YacTOTHI U3NydeHus: U paBHa  o; = 0,35.

6. Kpacnas rpanumna dhotodddexra mst muxna 4o = 310 amM. Onpenenuts MaKCUMaIbHYIO KHHETH-
YECKYIO HEPTUIO Tmax (HOTOIIEKTPOHOB B 3JIEKTPOH-BOJIbTAX, €CIIH HA IIUHK Ma/1aeT CBET C JUIMHON
BOJIHBI A = 200 HM.

7. ®oton nipu 3 dexre KomnroHna Ha cBOOOAHOM 3JIEKTpOHE ObLT paccesiH Ha yrou ¢ =n/2. Onpene-
NUTH UMITYIIBC p ( B MdB/c)?, mproOpeTeHHbli 21eKTPOHOM, eClIi SHEPrusl (POTOHA 10 PACCeTHUs
or1a €1 = 1,02 M»aB.

2 IMbB/c — eqMHULIA UMITYTIbCA:
1,60 10713 [

s =533%x10 22Kz m/c
3x10°m/c

1 MsB/c =

KonTposbnas padora Ne 5.
Bapuanr 2.

1. Ha ToHKy!O IUIEHKY B HAlIpaBJI€HUU HOPMAJIU K €€ TOBEPXHOCTU NAJaeT MOHOXPOMATUYECKUM
cBeT ¢ auHOM BoJHBI A = 500 HM. OTpakeHHBIN OT Hee CBET MAaKCUMAIIBHO YCHJICH BCIIEI-
CTBUE UHTEP(EPEHIINU.
2. KontpoabHas padora Ne 5.
Bapuanr 3.
1. PaccTosnue L ot meneit 10 3kpaHa B onbite FOHra paBHo 1 M. OnipeienuTh paccTOsSHUE MEXTY
IESIMM, €CITU Ha oTpe3ke JUIMHOH £ = 1 cM ykuiagsiBaetcs N =10 TeMHbIX HHTEpPEepEeHIIMOHHBIX O-
noc. Jlymaa BomHBI A = 0,7 MKM.
2. Ha nudpakiinoHHYIO peleTKy MajaeT HOpMalbHO MapajuleabHbIi Mydok Oenoro ceera. CeKTpsl
TPETHETO U YETBEPTOTrO MOPsIIKA YACTUYHO HAKJIAbIBAIOTCS IpYr Ha apyra. Ha kakyro JUIMHY BOJHBI
B CIIEKTpE YETBEPTOr0O MOPsIIKa HaKIaApIBaeTcs rpanuna (A = 780 HM) criekTpa TpeThero nopsaxa?
3. KBapueByro miIacTUHKY MOMECTHIIA MEX/y CKpEIIEeHHbIMU HUKOJISIMU. [Tpu kakoil HauMeHbIIen
TOJIINHE dmit KBAPLIEBOM TUIACTHHBI 110JIE€ 3PEHUS MEXKAY HUKOISIMU OyeT MaKCUMaJIbHO IPOCBETIIE-
HOo? [locTosiHHAs BpallleHus o KBapiia paBHa 27 rpaja/ MM.
4. ITpu kako# ckopocTH B (B AOJIIX CKOPOCTH CBETA) PEISATUBUCTCKAs Macca JIF0OOH 4acTHIIbI Belle-
cTBa B 1 = 3 pa3a 060JbIlIe MacChl MOKOS?
5. Temnepatypa abcomoTHo yepHoro Tena T =2 kK. Onpenenuts AIMHY BOJIHBI Am, HA KOTOPYIO
MPUXOJIUTCS MAKCUMYM SHEPTUU U3TYYEHHUS], U CIEKTPAJIbHYIO INIOTHOCTh SHEPTETUYECKON CBETH-
MOCTH (M37Ty4aTeIbHOCTH )(12,T)max A1 STOW JJTUHBI BOJIHBI.
6. ®otoH ¢ sHeprueit € = 10 3B manmaer Ha cepeOpsHYIO MIACTUHY U BBI3BIBaeT GoTtodrddext. Ompe-
JIeTUTh UMITYJIbC p, TOTyYEHHBIH MJIACTUHON, €CIM MPUHATH, YTO HAIpaBJIEHUs IBUXKEeHUs (OTOHA U
(b OoTORIEKTPOHA JIeXKAT HA OJHON MPSIMOMN, IEPIIEHANKYISIPHON TOBEPXHOCTH TUIACTHH.
7. Kakas nosnst sHepruu GportoHa npuxoautcs npu 3¢ pexre KoMmnroHna Ha 31eKTpOH OTAAYH, €CIIN
paccestHre (POTOHA MPOUCXOIUT Ha yroll ¢ = 1/2? Dueprus ¢hoToHa a0 paccesuus €1 = 0,51 MaB.
8. Ompenenuth KOIPPHUIIUEHT OTPAKEHUS P TOBEPXHOCTHU, €CITH MPU SHEPTETUUECKONU OCBEIIEHHO-
ctu E. = 120 Bt/M? naBnenue p cBeTa Ha Hee oka3zasiock paBHbIM 0,5 MkI]a.
OnpenenuTb MUHUMAIbHYIO TOJMIIUHY dmin TUIEHKH, €CJIM [T0Ka3aTesb MPEIOMIICHHs MaTepHrana
mieHku n = 1,4,
2. Ha moBepxHOCTh TU(PPaKITMOHHON PEIIETKA HOPMAJIBHO K €€ TTOBEPXHOCTH I1aJ1aeT MOHOXPOMATH-
yeckuii cet. [locTossHHas MU pakIMOHHON pemeTku B 7 = 4,6 pa3a 00Jblle JUIMHBI CBETOBOM BOJI-
Hbl. Haiftu ob1ee uncio M audpakiuOHHBIX MAaKCUMYMOB, KOTOPbIE TEOPETUUYECKH MOKHO HAOII0-
JIaTh B IaHHOM CITy4ae.
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8. OmpenenuTh SHEPTeTHUECKYI0 OCBEIIEHHOCTD (00Jy4eHHOCTh) E. 3epKabHOM MOBEPXHOCTH, €CITH
JaBJIEHUE p, IPOU3BOANMOE HU3ilydeHueM, paBHo 40 MxIla. M3nydeHne nagaer HOpManbHO K O-
BEPXHOCTH.

KontponbHas padora Ne 5.
Bapuanr 4.

1.Ha cTexasHHYIO IJIaCTUHY 10J0’KEHA BBINYKJIOW CTOPOHOM NJIOCKOBBINYKJas auH3a. CBepxy
JWH3a OCBEIIEHA MOHOXPOMATHYECKUM CBETOM JIMHON BOiHBI A=500 M. Halitn panmyc
RIvH3BI, €cii paanyc 4eTBEpTOro, TEMHOTO KoJsiblla HhI0TOHAa B OTpa)k€HHOM CBETE ry= 2
MM.
2.Ha nudpakimonHyto pemerky, coaepxaniyro # = 600 mTpuxoB Ha MIJUTUMETP, TaacT HOPMaJIb-
HO Oenblil cBeT. CrieKTp mpoenupyeTcsl IOMEUIEHHOW BOIM3M PELIETKU JIMH30M Ha 3kpaH. Onpene-
JUTH JUIMHY { CIEKTpa MEePBOro MOpsiiKa Ha SKpaHe, €ClIM PACCTOSHUE OT JUH3bI J0 3kpaHa L=1,2M.
['panu1ibl BUIMMOTO crieKTpa: Agp= 780 HM, Agp = 400 HM.
3. Ilpu mpoxokaeHun cBeTa uepe3 TpyOky namuHO#M £1 = 20 cM, coxepiKalyr pacTBOp
caxapa koHnenrpanuer Ci= 10%, MI0CKOCTh MOJSIPU3AINU CBETA MOBEPHYJIACh HA YIOl O]
= 13,3°. B npyrom pactBope caxapa, HaJIUTOM B TpyOKy anuHoil €2=15 cM, TIJIOCKOCTh
MOJIsipU3alli TOBEPHYJIach HA yroa ¢z = 5,2°.0npenenuTs KoHLeHTpanuo C2 BTOPOTO pacTBO-
pa.
4. OnpenenuTh OTHOIIEHUE PEIIITUBUCTCKOTO UMITYJIbCa p-3JIEKTPOHA C KMHETHUECKON 3Heprue 7'
=153 K KOMOTOHOBCKOMY UMIYJIBCY M,C STIEKTPOHA.
5. Onpenenuth Temneparypy 1 U PHEPreTHYECKYI0 CBETUMOCTH (M37y4aTeaIbHOCTh) R.a0COIIOTHO
YEPHOTO Tella, eI MAaKCUMYM dHEPTUU U3IYUYCHHS MPUXOAUTCS HA AJIUHY BOIHBI A= 600 HM.
6. Ha goToanemMeHT ¢ KaTOJOM W3 JIHUTHS MaaaeT CBET ¢ MIMHOU BodHBI A=200 HM. Hailitu
HauMEHbIllee 3HAUYCHUE 3aJePKUBAIOIIEH Pa3HOCTU NOTEHIUATOB Upin , KOTOPYIO HY)KHO TIPH-
JOXHUTh K (OTOIIEMEHTY, 4YTOOBI MPEKPaTUTh (DOTOTOK.
7. OnpenenuTh  MaKCHUMaJdbHOE  U3MEHEHHE  JIUHBI BONHBI (AA)max TPU KOMITOHOBCKOM
paccesHHM CBeTa Ha CBOOOJHBIX AJEKTPOHAX M CBOOOJHBIX MPOTOHAX.
8. laBneHue cBeTa, IPOU3BOAMMOE Ha 3€pKaJbHYIOIIOBEPXHOCTh, p = 5 Mlla. Onpenenuts
KOHIIEHTPAIHIO 729 POTOHOB BOIM3M MOBEPXHOCTH, €CIIM JJIMHA BOJIHBI CBETA, Ma/Jalollero Ha Io-
BEPXHOCTh, A = 0,5 MKM.

KonTponsnas padora Ne 6.

Bapuanr 0.

3. ITapayuienpHBIN Iy4OK CBETA MEPEXOAUT U3 IIIMIIEPUHA B CTEKJIO TAK, YTO ITyYOK, OTPAKEHHBIN OT
TPaHULbI pa3/iena TUX CPell, OKa3bIBAETCA MAaKCUMaJIbHO MOJIIPU30BaHHBIM. ONIpeenuTh yroi y
MEXy MAJAIOLIUM U NIPEJIOMIIEHHBIM ITy4YKaMH.

4. Ilporon ¢ kuHeTnuyeckou sHepruer ' = 3 ['3B npu TopMokeHNH OTEPS TPETh ITON SHEPIUH.
Onpenenutsb, BO CKOJIBKO pa3 U3MEHWICS PENATUBUCTCKAN UMITYJIbC (i-4ACTHIIBL.

5. Yepnoe teno numeet temmneparypy 71 = 500 K. Kakoa 6ynet temneparypa 7> Tena, €ciu B pe-
3y/bTAaTe HArpPEBaHUs NOTOK U3ITyUYEHUS YBEIUUUTCA B 11 = 5 pas?

6. Ha moBepXxHOCTH Kaus majiaeT CBET ¢ JUIMHOU BOJHBEI A = 150 HM. OnpeneanTs MaKCHMaIbHYIO
KUHETHUYECKYIO SHEPTHIO Tmax (POTOIIEKTPOHOB.
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1. HeBo30y>XeHHBIN aTOM BOJOpOAA MOTJIONIACT KBAHT U3IYYCHUS C JIIMHON BONHBI A = 102,6 HM.
Brraucnute, monb3yscek Teopueit bopa, paauyc r 31eKTpoHHON OpOUTHI BO30YKIEHHOTO aTOMa BOJIO-
pona.

2. Beraucnute Hanbosiee BEpOSATHYIO 1eOpOUIICBCKYIO JUTMHY BOJHBI A MOJIEKYJ a30Ta, COACPIKAIIHIX-
Cs B BO3/1yX€ PU KOMHATHOW TeMIIepaType.

3. OueHUTH C MOMOILIBIO COOTHOILIEHUS! HEOIPEAETIEHHOCTE MUHUMAJIbHYI0 KUHETUYECKYIO SHEPTUIO
3JICKTPOHA, JIBIKYIIETOCS BHYTpH cepbl paaunycom R = 0,05 HM.

4. Yactuna HaxoAuTCs B OCCKOHEYHO TITyOOKOM, OJHOMEPHOM, HPSMOYTOJBHOM IOTEHLIHUAIBHOM
amuke. Haiitu oTHomenue pasHocTH AEyn+1 COCEIHUX YHEPreTUYECKUX YPOBHEH K dHepruu K, ya-
CTHUIIBI B TpexX cinyvasx: 1) n=2; 2n=15; 3)n— .

5. Haittu nepuon nonypacnazna 7', paiMOaKTUBHOTO U30TOIIA, €CIIU €r0 aKTUBHOCTb 34 BpEMS t=
10 cyr ymenpmmnace Ha 24 % 1o CpaBHEHUIO C IEPBOHAYAIILHOM.

6. OnpenenuTb KOJIMYECTBO TEIJIOTHI (), BBIIEISIOUIEICS IpU pacnaie pajgoHa akTUBHOCTbIO 4 = 3,7
- 10" Bk 3a Bpems ¢ = 20 muH. Kunetnueckas sHeprus I BBUICTAOIIEH U3 PaJOHA d-UaCTHIBI PaB-
Ha 5,5 M»B.

7. Onpenenuth TemnoTy (), HEOOXOIUMYIO JUIsl HarpeBaHUs KpucTaia kanus maccod m = 200 r ot
temneparypsl 71 =4 K go temneparypel 72 = 5 K. [IpuHATH XapaKTepUCTHUECKYIO TEMIEPATYPY
Hebas mia kanus Op = 100 K u cuutath ycnoBue 7<<Op BBINOJTHEHHBIM.

8. OmnpenenuTs 100 CBOOOIHBIX 3JIEKTPOHOB B MeTie npu temneparype 7 = 0 K, sHepruu ¢ koro-
PBIX 3aKJIHOYEHBI B HHTEPBAJIC 3HAYEHUM OT Y2 Emax O  Emax-

KonTponbnas padora Ne 6.
Bapnanr 1.

1. Beruucnuth no Teopun bopa paguyc »,  BTOpOH CTallMOHAPHOM OPOUTHI M CKOPOCTH 12 JEKTPO-

Ha Ha 3TOM opOuTe /I aTOMa BOJIOPO/A.

2. Onpenenutb Hepruo A7, KOTOPYIO HEOOXOAUMO JOMOJHUTEIBHO COOOUIUTH JIEKTPOHY, YTOOBI
ero neOpoieBcKas AJIMHA BOJIHBI yMeHbIuiaack ot A1 =0,2 MM 10 A2 =0,1 HM.

3. Mcnonb3ys COOTHOLIEHHE HEONpeIeIeHHOCTEH, OLIeHUTh HauMeHbllee OMUOKN Av B ompezene-
HUU CKOPOCTHU 3JIEKTPOHAa M IPOTOHA, €CJIM KOOPJAMHATHI IIEHTPAa MAcC 3TUX YacTUIl MOTYT OBITh
YCTaHOBJIEHBI C HEOIIPEIEIEHHOCTBIO | MKM.

4. DNeKTpOH HAaXOIUTCS B OECKOHEYHO IIyOOKOM, OJHOMEPHOM, MPSIMOYTOJBHOM MOTEHIMAIBHOM
amuke mwupuHor ¢ = 0,1 HM. Onpenenuts B 3J€KTPOH-BOJIbTAaX HAMMEHBIIYIO Pa3HOCTh DHEPIETH-
YECKHUX YPOBHEH JJIEKTPOHA.
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5. OnpenenuTh, Kakas 10Ji paJlOaKTUBHOIO U30TONA 89140 pacrnazaeTcsi B TeU€HHUE BPEMEHU [ = 6

CYT.
6. Maccam =11 ypana 233U B paBHOBECHH C NPOAYKTAMH €TI0 Pacnaia BBIAEISET MOIHOCTE P =
1,07 - 1077 Br. Haiiti MonsipHYI0 TemnoTy Om, BBLIEISEMYIO YPAHOM 3a CPEJHEE BPEMs KH3HH T
aTOMOB ypaHa.
7. BeruncnuTh XapakTepucTHUeCKyto Temneparypy Op [ebas ans xkenesa, ecnu npu temieparype 7'
= 20 K monspHas TemnoeMkocTs xene3za Cm = 0,226 JIx/K-Monb. YenoBue — 7<<Op cuuTarh BbI-
MOJIHEHHBIM.
8. I'epmanuneBbIil kpucraml, mupuHa AE 3anpenieHHON 30HbI B KOoTopoM paBHa 0,72 3B, HarpeBatoT
ot Temreparypsl ¢1 = 0° C 1o temneparypsl /2 = 15° C. Bo ckoibKO pa3 BO3pacTeT ero yaeiabHas mpo-
BOJMMOCTb?

KonTponbnas padora Ne 6.

Bapuanr 2.

1. Beruucauts 0o TCOpHUU Bopa nepuon T BpalCHUA 3JICKTPOHA B aTOMC BOJAOPOJAA, HAXOIAICTOCA B
B036Y)KI[6HHOM COCTOsIHHH, OIIPEACIIAEMOM T'JIaBHBIM KBAHTOBBIM YU CJIOM

n=2.

41



2. Ha ckosbKO MO OTHOIIEHHIO K KOMHATHOM JOJKHA M3MEHUTHCS TEMIepaTypa HUIealbHOTO rasa,
4yT00OBI 1eOpOiiIeBCcKas JUIMHA BOJIHBI A €ro MOJIeKya yMeHbIunack Ha 20 %?

3. KaKoBa JIOJKHA OBITh KMHETHUYEcKasi SHeprusi 7 MpoToHAa B MOHOAHEPreTHUECKOM IyYKe, UCTIOIb-
3yeMOro JUIs HCCIE0BAHUS CTPYKTYPHI C TMHEHHBIME pazMepamu £ =~ 1073cm?

4. Yactuna B 0ECKOHEYHO IIIyOOKOM, OJJHOMEPHOM MPSIMOYTOJIbHOM MOTEHIUAIBHOM SIIHUKE HIUPHU-
HOW ¢ HaxoauTcs B BO3OyKJaeHHOM coctosiHuu (n = 3). OnpenenuTh, B KaKUX To4Ykax uHTepBaya ()
<x<{ MJIOTHOCTh BEPOSTHOCTU HAXOXKJIEHUS YACTHUIbl UMEET MaKCUMaJIbHOE U MUHHMAJIbHOE 3Haue-
HUSIL.

5. AKTUBHOCT A HEKOTOpOro u3oromna 3a Bpems ¢ = 10 cyr ymenpmmnacsk Ha 20 %. Onpenenutsb
nepuoy noiypacnana 7', 3TOro U30Toma.

6. OnpeenuTh YHEPTHIO, HEOOXOAUMYIO JUIs pasaeneHus sapa 2°Ne Ha gse o-uacTuisl u aapo 2C.
DHepruu cBsI3U Ha OJMH HyKIJIOH B spax ~°Ne, “He u !2C paBusl cooTBercTBenHo 8,03; 7,07 u 7,68
M>5B.

7. Cuctema, coctosimas u3 N = 10%° TpexMepHBIX KBAHTOBBIX OCLMILISTOPOB, HAXOIUTCS IIPH TEMIIe-
parype T = Ok (O = 250 K). Onpenenuts 3Hepruto £ CUCTEMBI.

8. Ilpu HarpeBaHMM KPEMHHUEBOIO KpUCTaia oT Temneparypsl f1 = 0° g0 temmneparypsl 2 = 10° C
€ro yjeibpHas IpOBOJUMOCTh Bo3pacTaeT B 2,28 pasa. [lo mpuBeneHHBIM JaHHBIM ONPEAEIUTD LU~
puHy AE 3amnpenieHHON 30Hbl KpUCTallIa KPEMHHUS.

KonTponbnas padora Ne 6.
Bapuanr 3.

1. OnpenenuTs U3MEHEHNE dHepriur AEJIEKTpoHa B aTOME BOJOPO/A TPU M3IYUYEHUH aTOMOM (OTO-
Ha ¢ yacToToiv =6,28 - 10T 1.

2. [NapanenbHbIA My90K MOHOYHEPTETHYECKUX AJIEKTPOHOB IMaJjaeT HOPMAIILHO Ha auadparMy B BH-
JIe Y3KOM IpsIMOYTOJIbHOM 11eu, mupruHa Kotopod o = 0,06 mm. Onpenenurb CKOPOCTh 3THX JIEK-
TPOHOB, €CJIM U3BECTHO, YTO HA dKpaHE, OTCTOAIIEM OT IIeNHu Ha paccTossHuu ¢ = 40 MM, mupuHa
HEHTPaIbHOTO TUGPAKIIMOHHOTO MakcumMyMa b = 10 Mxm.

3. Ucnonb3ys COOTHOLIEHUE HEONPEIEICHHOCTEH, OUEHUTh HIMPUHY [OJHOMEPHOIO TOTEHIIHU-
aJIbHOTO SIIUKA, B KOTOPOM MHHUMAIbHAS B3HEPrusi AJIEKTpoHA FEmin= 103B.

4. B npssMOYrojpHOW MOTEHUUAIBHON siMe MHUPUHOHN £ ¢ aOCONIOTHO HEMPOHUIIAEMBIMU CTEHKa-
MU (0<x<0) HaxoaUTCS YacTUIla B OCHOBHOM COCTOSHUHU. HailTm BEpOSTHOCTH WMECTOHOXOXK-
IEHNUS DTON 4acTUIBI B oOactu Y4 € <x<% €.

5. OmpenenutbmMaccy m HM30TOHA 1317, HMMEIOMETO aKTUBHOCTH A = 37 I'Bk.

6. B omHOM akTe menenus sapa ypana >>°U ocBoboxmaercs sHeprus 200 M»sB. Omnpenenuts:1)
SHEPIHUIO0, BBIIEISIONIYIOCS TIPU pacrajie BCeX sJep ITOro u3oTomna ypaHa wmaccoil m =1 xr; 2)
Maccy KaMEHHOTO VIJid C yJIeJIbHOUW TeroTo cropanus g = 29,3 MJK/KT, S5KBUBAJICHTHYIO
B TEMIOBOM OTHOmeHUH 1 kr ypana *¥U.

7. Mennsiit obpasen Mmaccoit m = 100 r Haxoautcs npu temneparype T1 = 10 K. Onpenenutsb
TeroTy (), HEOOXOAMMYIO Ui HarpeBaHus obOpasna ao temnepatypbl 7>= 20 K.
MOXXHO NpHHATH XapaKTEpPUCTHUYECKYH Temneparypy ®Op ans menum paBHou 300 K, a
ycanoBue T <<@pcuynuTaTh BHIIOJIHEHHBIM.

8. p-n-miepexon HaxoaAWTCs Toa oOpatHeiM  HampsibkeHnem U= 0,1 B. Ero comportuBieHue
R;= 692 OmM. KakoBo conpotuieHue Rrnepexoaa nNpu NpsiMoM HampsiKeHUN?

KontponsHast padora Ne 6.
Bapmnanr 4.

1. Bo ckonbko pa3 u3aMeHuTcs nepuoa 7 BpallleHue JIeKTpOHa B aTOME BOJOPO/Ia, €CIIU MPH Mepexo-

Jie B HEBO30Y)KJICHHOE COCTOSIHME aTOM M3JIy4uJl (POTOH C ATUHON BOJHBI A = 97,5 HM?

2. IIpu KakuX 3HAUYCHUSAX KHHETHYECKOU dHEPTUHU [ AJICKTPOHA OMHMOKA B ONIPEACICHUN AeOPONHIIEBCKO
JUTUHBI BOJIHBI AIIO HEPEISATUBUCTCKOM opmyre He npesbimaetr 10%?
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3. Anpda-vyactTuma HaxoguTcsi BOECKOHEYHO TI1yOOKOM, OJTHOMEPHOM, MPSIMOYTOJbHOM
NOTEeHUUAIbHOM siliuke. Mcrnonp3yss COOTHOILIEHUE HEONPEEICHHOCTEH, OLIEHUTh MHUPUHY
{ syKa, eClivu U3BECTHO, YTO MUHUMAaJIbHAS HEPTUSA (-4aCTUIBI Emin = 8 M3B.

4 Yactuiia B OECKOHEYHO TIIyOOKOM, OJHOMEPHOM, MPSIMOYTOJIHHOM IMOTCHIIMAILHOM SIIHKE
HaxOJIUTCSI B OCHOBHOM COCTOSIHUM. KakoBa  BepOATHOCTh W OOHapy)KEHHUs YacCTHUIIBl B KpaitHen
YeTBEPTH SIUKa?

5. Haiitu cpeaHio0 MpoJODKUTEIBHOCTD KU3HU T aTOMa PaJMOAaKTUBHOTO M30TOIa KobOaiabTa
soCo.

6. MouHocTh P nBurarenss aToMHOTo cyaHa cocrtaBiasier 15 Msrt, ero KIIJI panen 30%.
OnpenenuTs MECSYHBIA PacxoJl SACPHOTO TOPIOYEro MPH paboTe STOrO ABUTATEIS.

7. crionb3ysi KBAHTOBYIO TCOPUIO TEIUIOEMKOCTH DUHINTEHHA, ONpeaeiuTh KodDdunueHt
YIPYrOCTH 3 CBSI3W aTOMOB B Kpuctauie amoMudus. [lpuHAts mis  amomuHus O =
300 K.

8. MeTayibl IMTUN U IIUHK TPHUBOJASAT B CONPUKOCHOBEHHE APYT C APYroM mpu Temneparype 1’
= OK. Ha ckoabKO M3MEHUTCS KOHIIEHTpAIUsA HJIEKTPOHOB MPOBOJAUMOCTU B LMHKe? Kakoil u3
ATUX METAJUIOB OyJeT UMETh 00Jiee BBICOKUIM NOoTeHIuan?

KonTponbnas padora Ne 6.
Bapuant 2.

1. Beraucnuts no Teopun bopa nepuon 7' BpailieHus 2JIEKTPOHA B aTOME BOJOPO/1a, HAXOAAIIETOCs B
BO30Y)KJICHHOM COCTOSIHUH, OTIPE/ICIIIEMOM TJIaBHBIM KBAaHTOBBIM YHCIIOM

n=>2.

2. Ha ckosbKO 1O OTHOIIEHUIO K KOMHATHOM I0JKHA U3MEHUTHCS TeMIIepaTypa UeaabHOTo Trasa,
4TOOBI AeOpONIeBCKas JJIMHA BOJIHBI A €ro MOJIeKyll yMeHbluiach Ha 20 %?

3. KaKoBa JIOJDKHA OBITh KMHETHYECKas SHeprus 1 MPOTOHA B MOHOYHEPTETUIECKOM ITyUYKe, UCTIONb-
3yeMOro JUIs UCCIe0BAaHUs CTPYKTYPHI ¢ TMHEHHBIME pazMepamu £ = 107 3cm?

4. Yactuua B 6€CKOHEYHO TITyOOKOM, OJHOMEPHOM IPSIMOYTOJIbHOM IMOTEHIIUAIBHOM SIIUKE IIUPH-
HOM £ HaXOAUTCS B BO30YKICHHOM cOCTOsIHUM (7 = 3). OnpenenuTs, B KaKUX TOYKax nHTepsaia 0
<x<{ TJIOTHOCTH BEPOATHOCTH HAXOXKJICHUS YACTHUI[BI UMEET MaKCUMAJIbHOE 1 MUHUMAJIbLHOE 3HAYE-
HUSL.

5. AKTHBHOCTb A HEKOTOporo nu3zoromna 3a Bpems f = 10 cyr ymenbummiack Ha 20 %. OnpenenuTsb
nepuos nonypacnaaa 7', 3TOro u3oTomna.

6. OnpeeNuTh SHEPTUIO, HEOOXOAUMYIO I passeneHus sapa 2’Ne Ha 1Be a-yacTHIb 1 81po 2C.
DHepruu CBA3U Ha OJIMH HYKJIOH B sIIpax 20Ne, “He u '’C paBHbI cooTBeTCTBEHHO 8,03; 7,07 1 7,68
M>5B.

7. Cuctema, cocrosmas u3 N = 10?° TpexMepHBIX KBAaHTOBBIX OCHUIIATOPOB, HAXOJUTCS IPU TEMIIE-
parype T = Ok (O = 250 K). Onpenenuts 3Hepruto £ cucTeMBI.

8. IIpu HarpeBaHUM KPEMHUEBOIO KpUCTaJlla OT Temneparypsl 1 = 0° 10 Temmeparypbl h=
10° C ero ynenpHas mpoBOAMMOCTB BO3pacTaer B 2,28 pa3za. 1o npuBeneHHBIM JaHHBIM OIpese-
TuTh UpUHY AE 3anpenieHHON 30Hbl KpUcTajia KpeMHUSL.

KontponsHast padora Ne 6.
Bapwanr 3.

1. Onpenenuts u3MeHeHHE dHepruu AESIEKTpOHA B aTOME BOJOPOJA MPH U3ITydeHUU aToMOM (o-
TOHA ¢ YacToToHV =6,28 - 10T .
2. ITapannenbHbIN Ty40K MOHOYHEPTETHYECKHUX AJIEKTPOHOB MaJIaeT HOPMAIBHO Ha AuadparMy B BU-
JI€ Y3KOW IPSIMOYTOJIBHOM 11N, mupuHa Kotopoit a = 0,06 MM. OnpeaenuTs CKOPOCTb ITHX JJIEK-
TPOHOB, €CJIM W3BECTHO, YTO HA dKpaHE, OTCTOAIIEM OT IIeau Ha pacctosHuu £ = 40 MM, mKUpUHA
HEHTPaIBLHOTO TUGPAKIIMOHHOTO MakcuMyMa b = 10 Mxm.
3. Hcnonb3ys COOTHOIIEHHE HEOMPEACICHHOCTEH, OIEHUTh IMMUPUHY [OJHOMEPHOTO IOTEHIIH-
QIBHOTO SIIUKA, B KOTOPOM MHMHUMAJIbHAsl SHEPrus MIEKTpoHa Emin= 103B.
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4.B mpsAMOYTOJIbHON TMOTECHIIUATBLHON IME IUPUHOUN £ ¢ aOCOFOTHO HEMTPOHHUIIAEMBIMU CTCHKAMHU
(0<x<0) HaxoguTcsi 4YacTHUI]a B OCHOBHOM COCTOSSHMM. HallTu BepOATHOCTH WMECTOHOXOXIe-
HHS DTOH YacTULbI B o0nactu Y £ <x<¥% €.

5.0npenenutbMaccy m M30TOHA 1317, UMEIOIIEro akTuBHOCTHL A = 37 I'bk.

6.B onHOoM akTe AeneHUsA fAApa ypaHa 235U ocB0oGOXIaETCS seprus 200 MbsB. Omnpene-
JUTh:l) SHEPruro, BBIAEIAIOLIYIOCS pu pacrniage BCEX anep 3TOTO H30TOIIa
ypaHa Maccou m = 1 KT; 2) Maccy KaMEHHOTO YISt c
YAETbHOU TernoTol cropanus ¢ = 29,3 MJIx/Kr, 5KBUBAJIEHTHYIO B TETUIOBOM OTHOIIEHUU |
Kr ypana >*°U.

7. Menusbiii oOpaszern maccoid m = 100 r Haxoautcs nipu Temneparype T1 = 10 K. Onpenenuts
TerioTy (J, HEoOXOAMMYIO JJis HarpeBaHus oOpaszma go Temmepatypsr 7>= 20 K.
MoxXHO NpUHATH XapaKTEpUCTUYECKYIO0 Temneparypy Op s meau pasHoit 300 K, a
yciaoBue T <<@pcuuTaTh BHIIIOJHEHHBIM.

8. p-n-miepexop HaxoAWTCs TmoJ oOpaTtHeiM Hampsbkenuem U= 0,1 B. Ero compoTuBienue
R;= 692 Om. KakoBo conpotuBienue Rruepexoa npu NpsaMOM HaIps>KeHUH?

KonTponbnas padora Ne 6.
Bapuanr 4.

1. Bo ckonbko pa3 uaMeHuTcs nepuos 7 BpallleHue JIEKTPOHA B aTOME BOJOPO/Ia, €CIIU MIPH IEPEX0-
Jie B HEBO30Y)KJICHHOE COCTOSIHME aTOM M3JIy4uJl (POTOH C AJTUHOM BOJHBI A = 97,5 HM?

2. Ilpu KakuX 3HAYEHUSIX KHHETHYECKOW dHEpTUH [ JIEKTPOHA OMHMOKA B ONpeNeIeHHH Ae0pOUIeBCKO
JJIMHBI BOJIHBI AIIO HEPEIATUBUCTCKON hopMyre He npesbimaet 10%?

3. Anpda-yacTuna HaXOIHUTCA BOECKOHEYHO TIITyOOKOM, OJHOMEPHOM, HPSAMOYTOJHHOM
NOTEHIMAaIbHOM sAmuKe. Mcnonap3ys COOTHOEHNE HEONPEAEIEHHOCTEH, OLEHUTh MHUPUHY
{ simuKa, €CM U3BECTHO, YTO MUHUMAJIbHAS SHEPTUS q-4acTUILBl Emin = 8 M3 B.

4. Yactuia B OECKOHEYHO TITyOOKOM, OJJHOMEPHOM, MPSIMOYTOJILHOM IOTEHIUATbHOM SIIHUKE
HAXOJUTCSl B OCHOBHOM COCTOSIHUM. KakoBa  BEpOSITHOCTb W OOHapy’>KE€HHs 4acTHIbl B KpaiHeu
YETBEPTH SALIUKA?

5. HalitTu cpenHIo MpoJOJKUTENBHOCTh KM3HU T aTOMa paJuOaKTUBHOI'O M30Toma KoOanabTa
soCo.

6. MomHocTh P nBuratesns aToMHOTro cyaHa coctaBisieT 15 Mar, ero KIIJI panen 30%. Ompe-
JICJIUTh MECSTYHBIM PacXoj SAEPHOTO TOPIOYEro IMpHU paboTe 3TOrO JBUTATENS.

7. Ucnonp3ysi KBAaHTOBYIO TEOPUIO TEMJIOEMKOCTH DHHIITENHA, onpeaeanTh KodpPUIHEHT
YIPYTOCTH 3 CBSI3M aTOMOB B KpucTauie amoMuHus. IlpuHATe 10a amoMuHus O =
300 K.

8. MeTtauipl IUTUH U [IUHK NPUBOAAT B CONPUKOCHOBEHME JIPYT ¢ APYroM Ipu Temmneparype I’
= OK. Ha ckonbkO M3MEHUTCS KOHILIEHTpalus 3JEKTPOHOB NMpoBoAMMOCTH B IuHKe? Kakol u3
ATUX METAJUIOB Oy/AeT UMeTh 0oJiee BHICOKUN OTEHIIMA.

KonrtponsHast padora Ne 6.
Bapmuanr 5.

1. Ha ckosibKO M3MEHMJIaCh KMHETHYECKasi SHEPIrus 3JEKTPOHA B aTOME BOJOpOJa NPU HU3TyYEHUU
aToMoM ()OTOHA C ITTMHOM BOJHBI A = 435 HM?

2. N3 xaroaHoi TpyOku Ha quadparmMy ¢ y3KOW NMPSIMOYTOJIbHOH MIEIbI0 HOPMAJIbHO K IJIOCKO-
CTU auadparmMbl HAMpaBlIeH MOTOK MOHOHCPIEeTUYECKUX AIIEKTPOHOB. OmpeneiauTh aHOJHOE
HamnpsiKeHue TpyOKHU, €Clii U3BECTHO, YTO HA dKpaHe, OTCTOSIIEM OT IeJH Ha pacCTOSIHUM £
= 0,5 M, mupuHa LeHTpalbHOTO AuppakiuoHHOro Makcumyma Ax = 10,0 mxm. Hlupuny
bmenun npuHATh paBHo 0,10 Mm.

3. CpeaHee BpeMs JKU3HH aToMa B BO30YKIEHHOM COCTOSHUH cocTaBuseT A 1= 108 c.

[Ipu mepexone aToma B HOpMaJIbHOE COCTOSHUE HCIycKaeTcss POTOH, cpeAHss JJIMHA BOJIHBI
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koToporo paBHa 600 HM. OUEeHUTh MHUPUHY AAM3ITYYaeMON CIIEKTPAILHOM JIMHUM, €CIIU HE MPOUC-
XOIMT €€ YIIMPEHUS 3a CUET APYTUX MPOLIECCOB.
4. BomHOBasi pyHKIMS, OMUCHIBAIOIIAS IBUKEHUE DJIEKTPOHA B OCHOBHOM COCTOSIHUM aTOMa BOJIO-
poza, UMEET BUJL

(P(V) _ A—r/ao,
rae A - Hekortopas nmoctosiHHas; AQ - nepBwlid OOPOBCKU paauyc. HailTu nias 0OCHOBHOTO Co-
CTOSIHHMS aTOMa BOJIOpo/ia HauboJiee BEpOSITHOE PACCTOSIHUE 3JIEKTPOHA OT sAApa.
5. CueTuuK 0-4acTHIl, yCTAHOBJICHHBII BOJIU3U pagu0aKTUBHOTO M30TOIMA, IPH MEPBOM HU3Me-
penuun peructpupoBan N;= 1400 wdyacTuin B MHUHYTY, a yepes BpeMsi (= 4 4 -
tosibko N> = 400. Omnpenenuts nepuoa nonypacnana 7,2 U30ToIA.
6. CunTas, 94TO B OHOM aKTe jejleHus sapa ypana >°U ocBoOoxmaerca sHeprus 200 M»B,
OmpeAenuTh Maccy m  3TOr0  HW30TONA, MOABEPruIerocs JEJICHHIO Ipyd  B3pbIBE
aToMHOH G0OMOBI ¢ TPOTHIOBBIM JKkBHBameHToM 30-10° Kr, ecau TemnoBoil SKBUBANEHT TPOTUIA
gpaseH 4,19 MJx/kr.
7. HalTu OTHOLIEHUE CPEIHEN DHEPIrUM <(Exs> JUHEUHOTO OJHOMEPHOI'O OCLHUILIATOPA, BbI-
YUCJIEHHONM MO0 KBaHTOBOW TEOpPHUM, K DHEPIUU <(Ey> TAKOrO K€ OCUHHILIATOPA,
BBIUMCJIEHHONW 110 KJIACCUYECKOM TeopuH. BprunciieHne mpou3BeCTH ISl IBYX TEMIIEpaTyp:
1) 7=0,10g; 2) T=0g, rae O - xapakTepUCTHUYECKasi TeMmepaTypa OUWHIITEIHA.
8.CompotuBnenue R; p-n-iepexojia, HaXoAAUIerocs MoJ NpsiMbIM HanpsbkenuemM U— 1 B, paBHO
10 OM. Ompenenuts conpoTuBIeHUEe Ronepexoia mpu 00paTHOM HalpsIKEHHH.

KonTponbnas padora Ne 6.
Bapuanr 6.

1. B xakux npenenax AA JoJKHA J€kKaTh JUTMHA BOJTH MOHOXPOMATHYECKOTO CBETA, YTOOBI IIPH BO3-
OyKJIeHMM aTOMOB BOJOpOJia KBAHTAMU 3TOTO CBETA Pajnyc /', OPOUTHI SJIEKTPOHA YBEIUUYMICS B 16
paz?

2. Ilporon obnagaer KMHETUYECKON sHepruen T =1 x3B. Omnpenenuts NONOTHUTEIBHYIO
sHepruio A7, KOTOpyr0O HEOOXOJUMO €My COOOIIWThH JUIsi TOro, YTOOBI JJIMHA BOJHBI AJlE
bpoiiyis ymMeHbIIuiIach B TpU pasa.

3. Jlns npuONrKeHHOW OLIEHKM MMUHHUMAJIbHOW SHEPTUM 3JEKTPOHA B aTOME BOAOPOJAa MOXHO IMpeJ-
MOJIOKHUTh, YTO HEONPEAENEHHOCTh Ar pajauyca r 3JIEKTPOHHONH OpOMTHI M HEONpPEAECNeHHOCTh Ap
UMIyJIbCa p JJIEKTPOHA Ha TaKOW OpOMTE COOTBETCTBEHHO CBSI3aHBI CIECAYIONMIUM oOpazom: Ar
=~ ru Ap = p. Hcnonb3ys 3TH CBSI3U, @ TAK)KE COOTHOLICHUE HEONPENEIECHHOCTEMN, HATH 3Haue-
HUE pajauyca 3JEeKTPOHHON OpOUTHI, COOTBETCTBYIOIEIO0 MUHUMAJIbHON 3HEPrUM 3JEKTPOHA B aTo-
M€ BOJOpOAa.

4. YacTuia HaXoJqUTCS B OCHOBHOM COCTOSHUHU B MPSIMOYTOJbHOW sMme mupuHout £ ¢ abco-
JIOTHO HENPOHULAEMBIMM CTEHKaMHU. B0 CKOJBKO pa3 OTINYAIOTCA BEPOSITHOCTU MECTO-
HaxO0KJICHHS 4aCTULbI: @) - KpallHEN TPETU U @, - B KpallHEN 4eTBEPTHU SALIUKaA?

5. Bo cKOJIBbKO pa3 yMEHBUIMTCS aKTUBHOCTh M30Toma 32 P 4vepes Bpems = 20 cyr?

6. Ilpu nenenuu siapa ypasa >°U moj  AeHCTBHEM 3aMeUVIEHHOTO HEWTpOHA 00pa30BaIHNChOCKON-
KU C MaccoBbiMu umciamu M) =90 wu Mz =143. Onpenenuts 4uciIo HEUTPOHOB, BBUIETEB-
IIMX U3 f]pa B JaHHOM akTe JeneHus. OnpeaenuTb S3HEPTUI0 U CKOPOCTh KaXKI0TO U3 OCKOJIKOB, €C-
JU OHM pa3lIeTaloTCs B MPOTHBOIOJIOXKHbBIE CTOPOHBI M HMX CyMMapHas KHHeThuyeckas sHeprus 7'
paBHa 160 M»>B.

7. 3Has, yTo misa anMasza ®p = 2000 K, BEIUUCIUTE €r0 yIEIbHYK TEIIJIOEMKOCTh IIPH TEM-
nepatype 7 = 30 K.

8. Haiitu MUHUMAaNbHYIO SHEPTHIO Winin HEOOXOUM YO JUIsi 00pa3oBaHUs Mapbl AJIEKTPOH — JbIP-
ka B kpucramie CaAs, eciau ero ynaeiabHas HOPOBOAUMOCTb yu3MeHsercs B 10 pa3 mpu

n3MeHeHuu Temmnepatypbl ot 20 no 3°C.

KontponbHas padota Ne 6.
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Bapuant 7.

1. B ogHO3apsiHOM MOHE JINTUS IEKTPOH NEperIes ¢ YeTBEPTOro S3HEPreTHUeCKOro ypoBHs Ha BTO-
poii. OrnpenenuTh AIUHY BOJIHBI A H3JIy4EHHsI, UCITYILIEHHOTO HOHOM JIUTHSI.

2. OnpenenuTh UIMHBL BOJH A€ Bpoiins a-yacTHUUbl U NPOTOHA, MPOIIEAIIUX OJUHAKOBYIO
YCKOPAIOIIYI0 pa3HocTh noTeHuuanoB U= 1 kB.

3. MoHORHEpreTHUeCKUi  Iy4OK 3JEKTPOHOB BBICBEUMBAET B LIEHTPE HKPAaHA AJIEKTPOHHO-ITY4EBOI
Tpy6ku maTHO paguycoM = 1073 cm. [Tonb3ysch COOTHOIIEHHEM HEOINpeeeHHOCTe, HAllTH, BO
CKOJIBKO pa3 HEONPEENIeHHOCTh Ax KOOpAMHATHI JIEKTPOHA HA AKpaHE B HAIpPaBICHUH, IEpHEH-
JUKYJISIPHOM OCH TpyOKM, MEHbIIe pazMmepa » nsaTHa. [inHy L37aeKTpOHHO-J1y4yeBON TpYOKH NPUHATh
pasHoii 0,50 M, a yckopsitoliee MeKTpoH HanpskeHue U— paBHbiM 20 kB.

4. BonHoBass (pyHKIMs, ONUCHIBAIOLIAs JIBU)KEHHE 3JIEKTPOHA B OCHOBHOM COCTOSSHUM aToMa
BOJOpO/A, HUMEET BUJ

v (I") — Ae—r/ao’
rae A — HeKoTopas MOCTOsSIHHAS; (o — NepBbli bopoBckuit paauyc. Hailtu 17151 OCHOBHOTO COCTOSTHUS
aToMa BOJOPOJia 3HAUCHUE <F> KYJTIOHOBCKOU CHJIBI.
5.Ha CKoOJIbKO TPOILEHTOB YMEHBIIUTCS aKTHUBHOCTh M30TOMa upuaus 192Ir 3a Bpems ¢ =
15 cyr?
6. Snepnas peakuus ' *N (a, p) 7O BeI3BaHa a-yacTuiei, 00nanaBIIeil KUHETHYECKOM dHepruei T,=
4,2 MbdB. Onpenenuts Tem10Boi 3 (eKT 3Toi peakuuu, eCiiu MPOTOH, BBUICTEBIIHA MO YIIIOM %
= 60° K HanPaBJICHUIO IBU)KEHUS O-4aCTULIbl, MOJY4YMJ KHHETHYeCKyro sHepruto 1 =2M»B.
7. Monsipuas teroeMkocTs Cpncepedpa npu temmepatype 7 = 20 K okazanaces paBHoit 1,65
JIx/(Monb-K). BeUCIUTh 110 3HAYCHUIO TEIUIOEMKOCTH XapaKTePUCTHYECCKYIO TeMIIepa-
Typy Op. YcinoBue T <« Op cUUTATh BBIIOJIHEHHBIM.
8. Conporusnenue Rikpucrania PbS mpu Temmepa type 1 = 20°C pasuo 10* Om. Onpesne-
JUTh €ro conpoTuBieHue Ronpu tremmneparype 2 = 80°C.
KonTponsnas padora Ne 6.
Bapuanr 8.

1. DnexTpoH B aTOME BOAOPOJa HAXOANUTCS Ha TPETHEM DHEPreTUYECKOM ypoBHE. ONpeenuTh KuHe-
Tudeckyro 7, noteHuuanpHyo [1 u nonnyro £ sHepruto snekTpoHa. OTBET BBIPA3UTh B AJIEKTPOH
BOJIBTAX.
2. OnekTpoH obOnamgaer kKuHeTH4eckodl — sHeprueir 71 = 1,02M»sB. Bo ckonpko pa3 wusme-
HUTCS JUIMHA BOJIHBI J¢ bpoiins, ecnm KuHeTuyeckass dHeprus 1 2JIEKTpOHAa YMEHBUIUTCSA
B/IBOE?
3. CpenHee BpeMs kM3HH Af aToMa B BO30YKJIEHHOM COCTOSHUM cocTasiseT okojo 1078 ¢. Ipu
nepexoje aroMa B HOPMA@JIbHOE  COCTOSIHME  HcIlyckaercss  (OTOH, cpeaHsas  JUIMHA
BOJIHBI <A> koToporo paBHa 400 HM. OLIEHUTh OTHOCUTENbHYIO HIMPUHY AMAM3Ty4aeMol Crek-
TpaJbHOU JIMHUU, €CJIM HE IPOUCXOJUT YIIUPEHUS JIMHUU 34 CUET IPYTUX MPOLIECCOB.
4. DNeKTpOH HAXOIUTCA B OECKOHEUHO IITyOOKOM, OIHOMEPHOM, MPSIMOYTOJIbHOM MOTEHIIHAIIb-
HOM sIrKe MUpUHOHN {. B Kakux Toukax B mHTepBasie 0<x<{ INIOTHOCTH BEPOSTHOCTH HAXOXKIE-
HUS 3JIEKTPOHA Ha BTOPOM U TPETHEM DHEPreTUUYECKHX YPOBHSAX OAMHAKOBBI? BBUMCINTH IUIOT-
HOCTb BEPOSITHOCTH JJI 3TUX TOYeK. PereHue nosicHuTh rpauKoM.
5. Onpenenutpb ynucino Nsaep, pacnagaroliuxcs B TeueHue BpemMenu: 1)t = 1 MuH;
2)t2 =5 cyT, - B pagMoakTUBHOM u3oromne gochopa 32 P maccoit m = 1 mr.
6. OnpenenuTs TEMIOBBIC YPPEKTHI CASAYIOMINX PEAKIHIL:

"Li(p,n)’Be u '°O(d,a) *N.
7. Beruucauts (mo Jebaro) yneapHy0 TEIIOEMKOCTh XJIOPUCTOTO HATPHs MPU TeMIlepaTy-
pe T = Op/20. Ycnoue T <<Op cUNTATHh BHITIOJTHCHHBIM.
8. KakoBo 3Hauenue sHeprun depmu €r y 31€KTPOHOB IPOBOJUMOCTH JBYXBAJIECHTHOW Meau?
Bripa3uts suepruto @epMu B JHKOYISIX U AJIEKTPOH-BOJbTaX.
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6. Ha meTanimyeckyro IIACTUHY HaNpaBiI€H MOHOXPOMATHYECKHUI MYYOK CBETA C YaCTOTOU V =
7,3 - 10" I'n. Kpacnas rpanuma Ao porospdekTa a1 faHHOTO MaTepuasia pasHa 560 M. Omnpe-
JEIUTh MAaKCUMAJIbHYIO CKOPOCTh Umax(POTOIIEKTPOHOB.

7. ®oton c¢ osuepruert € = 0,51 MsB npu paccesHuu HaCBOOOJAHOM 3JIEKTPOHE MOTEPSI
NOJIOBUHY CBOeH »Heprun.OnpeneinuTs yroi paccesHus & .

8.Ha 3epkanbHYIO TOBEPXHOCTH ILUIOMAIBI0 S = 6 cM? MajaeT HOPMAaNbHO TIOTOK H3ayueHus ®, =
0,8 Bt. Onpenenuts n1aBieHUE p U CUIY JlaBlieHUs1 FCBEeTa HA 3Ty MOBEPXHOCTbD.

KonTponsnas padora Ne 6.
BapuanT 9.

1. ®oToH BHIOMBaAET U3 aTOMa BOJOPOJA, HAXOASIIETr0Cs B OCHOBHOM COCTOSIHUH, 3JIEKTPOH C KHUHE-
tudeckoii sHeprueit 7 = 10 3B. Onpenenuts sHepruto € GoTOHA.
2. Kunetudeckas sHeprusi T 51eKTPOHA pPaBHA YBOEHHOMY 3HAYECHMIO €r0 SHEPrUuH Mokos (2 moc?
). BeraucinuTs uHy BOJTHBI A 1€ Bpoilnst 1st Takoro 3J1eKTpoHa.
3.1 npubaMKeHHON OLEHKH MUHUMAJIbHOM SHEPrUM 3JIEKTPOHA B aTOME BOAOPOJIa MOXKHO MPE.IIo-
JIOXKUTh YTO HEOIpeNesIeHHOCTh [ panuyca 2 3JeKTPOHHOM OpOUTHI U HEONPEAEIECHHOCTh Ap UM-
MyJbCca p 3JIEKTPOHA Ha TaKOi OpOMTE COOTBETCTBEHHO CBSI3aHbI CIEAYIOIIUM 00pa3oM- A2 ~ 2 u
Ap «p. Vcnonb3ys 3TU CBS3U, a TAKXKE COOTHOILIEHUE HEONPEAEIEHHOCTEH, ONpeaeIuTh MUHUMAIIb-
HOE€ 3HaYCHUE YHEPTUH 1mdTEKTPOHA B aTOME BOJIOPOAA.
4.BonHoBas (hyHKIIHSI, ONMUCHIBAIOIIAS IBHKCHHUE JIEKTPOHA B OCHOBHOM COCTOSIHMH aTOMa BOJOPO-
Jla, UIMEET BUJ

W(f) =4 e-r/ao’
rae A — HeKoTopas MOCTOSHHAS; (o — NepBblid bopoBckuil paanyc. Haiitu 1711 OCHOBHOTO COCTOSIHUS
aToMa BOJIopoJa cpenHee 3HaueHue 11> moTeHunanbHOM SHEPTUH.
5.3 xaxaoro MMIUIMOHA AaTOMOB pPaJAMOAaKTHMBHOIO M30TOIIA KAXKAYI0 CEKYHAY pacranaeTcs
200 atomoB. Onpenpenuts nepuos nonypacnaga 7' %2 wuzortomna.
6. OmnpenenuTh CKOPOCTH MPOAYKTOB peakimu '°B (n,0)’Li, mpoTekarommeil B pe3yabTaTe B3aHMO-
JEUCTBUS TEIJIOBBIX HEUTPOHOB C MOKOSIITUMHUCS siApamMu Oopa.
7. Beruucauth no teopuu Jlebas TermimoeMKocTh LMHKa Macco m= 100 r npu temmepary-
pe 7=10 K. TIlpunare o nUHKA XapakTepuCTUUECKYylo Temmepartypy Jebas ®p = 300
K u cunrate ycnoBue 7<<O®p BBIIIOJIHEHHBIM.
8. Ilpsamoe HanpspkeHnue U,puiiokeHHoe K p-n-nepexoay, paBHo 2 B. Bo ckonbko pas
BO3PAcCTET CHJIAa TOKA YEPe3 MEepeXok, €CIU U3MEHUTh Temnepartypy oT 71= 30

Kpurepun onenku:

— 3a I[IPaBUJIBHOC PCIICHHUC OJIHOM 3a1a4u CTYACHT IIOJIy4acT ABa Oamra.

Bropoii cemectp
Bormpocs! k 1 pyOexxHOI aTTecTanuu

26. IloctynarenbHOE IBUKEHHE.

27. BpamaTenbHO€E IBUKEHUE.

28. 3aKOHBI TUHAMUKH.

29. JlnHaMuKa BpaIlaTeabHOro JBUKECHHUS.

30. 3aKO0H BCEMUPHOTO TATOTEHUS.

31. Cunbl TpeHus.

32. Pabota. MomHOCTh. DHEprusl.

33. YcnoBust paBHOBECHS HA HAKJIOHHOM IUIOCKOCTH. Phryar.
34. Jlepopmariusi TBEpIOTO TeIA.

35. MexaHuKa ®UIKOCTH U Tasa.
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36. DMnupuyeckue (ONBITHBIC). 3aKOHBI UACATHHOTO rasa.

37. OCHOBBI KHHETHUUYECKOIN TEOPUU UJEAIBHBIX I'a30B.

38. SIBneHue nepeHoca.

39. BHyTpeHHsIsl SHEprus UAealbHOro rasa.

40. TennoemMKOCTb.

41. IlepBoe Ha4aIO TEPMOAMHAMUKHU.

42. Kpyrosoii niporiecc (uki). Bropoe Hauaao TepMOAMHAMUKH.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

LRI h W=

Bormpocs ko 2 pyOexHON aTTecTanuu

3aKOH COXpaHEHHMs IEKTPUUECKOTo 3apsiia. B3anmonelicTBue 3apsaoB.

OnekTpuueckoe nose. HanpsykeHHOCTh 3IeKTPUYECKOro MoJsl.
Pabora. [Torenunan u HanpspKEHUE.

DIJIeKTPOEMKOCTh. [110CcKuil KOHaEH CaTOp.

ITpoBOAHMKY U U30IATOPHI (AUIIEKTPUKH) B FIEKTPUUECKOM IIOJIE.
CerHeroneKTpUKHU.

[Tee30ammekTpudeckuii 3P QexT.

Cwiia ¥ II0THOCTH TOKA.

Toxk B MeTayax u CruiaBax.

Tok B aneKTposuTax.

Tok B razax.

DJIEKTPUUYECKUI TOK B BaKyyMe.

TepmoaneKkTpuyecKue IBICHHUS U UX IPUMEHEHUS.
MarnuTHoO€ MoJje 1 ero XapakTepUCTUKH.

3akoH Amrepa.

JlelficTBe MarHUTHOTO MOJISL HA JIBUKYIIMICS 3apsi.

Pabora no nepemenieHuto MpoBOAHUKA C TOKOM B MArHUTHOM IIOJI€E.
DneKTpoMarHuTHas UHAYKIUsA. CaMOMHIyKIHS.

MarHuTHbIE CBOMCTBA BELIECTBA.

["apmonnueckue KonebaHusl.

MexaHnueckre rapMOHUYECKUE KOJIeOaH sl

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

CB0o0OoHBIC 3aTyXaIOIINE U BHIHYKJICHHBIE KOJICOaHMUs.
MexaHn4yecKUe U 3J€KTPOMATHUTHBIE BOJIHBI.
Pacnipoctpanenne MexaHMYECKUX BOJIH B YIPYIHX Cpelax.
VYpaBHeHue Oeryuieil BonHbl. Pa30Bas CKOPOCTb.

3BYK.

Wudpa3Byk u yabTpa3ByK.

DIIeKTPOMarHUTHBIE BOJTHBI.

OCHOBHEIE CITOCOOBI MOJIy4CHHA U MPUMCHCHUC DJICKTPOMATrHUTHBIX BOJIH.

Tperuit cemectp
Bompocs! k 1 pyOexxHol aTTecTanuu

Omnruka.

doromeTpus.

OCHOBBI T€OMETPUYECKON ONTHKHU.

BoaHoBEIE CBOIICTBa CBETA.

WnTepdepennus crerta.

Hudpaxius ceera.

B3anmopeiicTBHE 3JIEKTPOMAarHUTHBIX BOJIH C BEIIECTBOM.
IlornomieHue ceera.

[Tonspuzanus cBera.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21

22.

XN R WD =

DO M = = = = = e = = = \©
SOOI — O

XA kW=

10.
11.
12.

3akonsl Maioca u bprocrepa.

JIBOMHOE JTydeNpeIoMIICHHE.

TennoBoe uznydenue. 3akon Kupxroda.
3akon Credana-bonpivmana. 3akon Buna.
®opwmyna Penes-Jxunca u [lnanka.
doTtodddexT.

3akoHbl BHeMIHeTo (hoTodddekra.
JlaBiieHue cBera.

['unoresa ne bpoitns.
KopnyckynspHo-BOIHOBOH Ayann3M 3J€KTPOMAarHUTHOTO U3IyYSHHs U YaCTHIL BELIECTBA.
[Tpunuun HeonpenenenHoctu I'elizenOepra.
. BomHoBas ¢pynkmus.

Vpasuenue llIpeaunrapa.

Borpocsl ko 2 pyOexxHOM aTTecTanuu

Mopenu aroma Tomcona u Pesepdopra.

[Tocrynatel bopa.

CriekTp U3Iy4eHHs aToMa BOJ0OpO/a.

DJNEeKTPOH B BOJOPOJIONOI00HOM aTOME.

KBaHTOBBIC UnCIa.

®epmuonsl U 6030HbL. [Tpunnun [Maymu.

Pacnipenenenue 35eKTpOHOB B aTOME IO COCTOSIHUIO. [lepuonnueckas cuctema 3JIeMEHTOB.
PeHTreHoBCKME CIIEKTPBI.

Mounekyibl. HekoTopble onTuyeckre CBOMCTBA MOJIEKYI.
Onrtuyeckue KBaHTOBBIE reHepaTopsl. (JIazepsr).

Cocras siiep aToMOB.

B3aumoeicTBiE HYKJIOHOB U TIOHATHE O SAEPHBIX CUJIaX.
JleexT Macchl ¥ SHEPTUs CBA3M siipa. Y CTOMUUBOCTD sJIEP.
PannoakTMBHOCTE.

. 3aKOH PaJM0aKTUBHOTO pacraa.

[IpaBuio cMmeleHys npyu paaiuoaKTUBHOM pacnaie.
OCHOBHBIE THUIIBI SAEPHBIX PEAKIIUA.

. Peaknums neneHus TSHKEIBIX AACP. HeHHaﬂ AACPHAA peaKus.

TepmosinepHast peakuust (peakisi CHHTE3a sep).
DNeMeHTapHbIe YaCTULIBI.

YeTBepTslii ceMecTp.
Bomnpocs! k 1 pyGexxHOit aTTecTanuu

AKOHBI T€OMETPUYECKOM oNTUKU. [IostHOE OoTpaxeHue cBera.

3epkana. Tonkue nuH3bl. @OpMyIIa TUH3BI

®otometpusi. OcHOBHBIE (POTOMETPUUECKHE BEIMUUHBI U UX €AUHUIIBI.
SBnenue nnrepdepenuuu ceera. Murepdepenuns B Tonkux mieHkax. Konpsia HeroToHa.
SBnenue qudpakuuu. [Ipunuun [roiirenca - ®penens

Merton 30u @penens. udpaxus Openens.

Judpakuun @paynrodepa Ha 0JJHOH 1IeIH U HA AUPPAKITUOHHON PEIIETKH.
Judpaxius peHTTeHOBCKUX JIydel Ha KpHcTaulax.

ITonspusanus ceera. [lonspusaTropsl U aHAIU3aTOPBI.

AHanmm3 MoJaspU30BaHHOTO CBeTa. BpaleHne miocKOCTH MOJsSpU3alliin.
SIBiieHME AUCIIEpCHH CBETA.

[Tornomenue caera.



13. Dddext Jomnepa.

14. Dddext BaBumnosa - YepeHkosa.

15. TemioBoe U3TydYeHUE

16. 3aKOHBI PaBHOBECHOI'O TEIJIOBOT'O U3JIy4EHUS.

17. I'mnotre3a I1nanka. ®opmyna [1nanka

18. KBaHT u3inydeHus. JHEprusi KBaHTa U3J1y4EHUsI.

19. ®orosnexrpudeckuit 3¢pdext. 3akonsl CToNETORA.

20. YpaBaenue DifHmTelHa Ut BHEHIHETO (poTo3ddekra.

Bormpocsl ko 2 pyOexxHON aTTecTanuu

. Macca u umnynsc ¢otoHa. JlaBneHue cBera.

. Ot dexr Komnrona.

. Bonina ne- bpoitns.

. CooTHomeHus HeonpeaeneHHOCTe. BomHoBast GyHKIuS.

. YpaBaenwue lllpeaunrepa.

. YpaBuenue penunrepa st CTalMOHAPHBIX COCTOSIHUM.

. TynHenbHbIH 3QDeKT.

. IToTeHIMaIbHBIN ANIHK.

. JInHEeHbI! TApMOHUYECKUIN OCILIUIIISITOP.

10. JIBOMCTBEHHOCTH IIPEICTABICHUI O TIpupoe cBeTa. KopryckyssipHO- BOJTHOBOM Tyain3M.
Mopenb aroma Tomcona u Pesepdopna.

1 1JTuneituaTeie criekTpbl aToMoB. CHIEKTp aTomMa BOJIOPO/Ia.

12. Onbitel @panka u ['epua.

13. MarauTHBI MOMEHT 3JIEKTPOHA.

14. Tlpunuun [aynu. Dnekrponnsie obonouku. [lepuoandeckas cucrema 3aeMeHTOB MeHenee-

Ba.

15. CiekTpbl MHOTO3JIEKTPOHHBIX aTOMOB. XapaKTEPUCTUUECKHE PEHTT€HOBCKHUE, CIIEKTPHI.

16. 3akon Mo3au. Bogopononoago0Hble CIEKTPHI.

17. Ilpupona xuMudeckoil cBsi3u. MosIeKynspHbIE CIIEKTPBI.

19. EcrecTBeHHast pailn0aKTUBHOCTh. 3aKOH PaJIMOAKTUBHOTO pacrmaja.

20. CocraB anpa. HykioHsl. 3apsa 1 MaccoBO€ YHMCIIO siApa. DHEPTUU U CBA3HU spa.

21. U3otomnsbl, MickyccTBeHHBIE TIpEeBpalleHUs saep.a- U B-pacnana, y-uznyuenue. SaepHoie

peaxkuum.

22. O6osoueyHas U KaneabHasi MOJICIHU s/Ipa.

23. Jlenenue siaep. Llennas peakius. SnepHble peakiiuy Ha TEMJIOBBIX U OBICTPHIX HEUTpOHAX.

Peaxuus cunTtesa, npobiema ynpaBisieMOro TEpMOSIEPHOTO CUHTE3A.

24. dynaameHTanbHbIe B3auMmoaeiicTBus. Kiaccugukanus 31eMeHTapHBIX YaCTHII.

25. BzaumMopeiicTBHE 2JIEMEHTAapHBIX YACTHI] U 3aKOHBI COXpaHeHus. YacTUIIbI U aHTUYACTHUIIBI.

26. bapuonsl u Me30HbI. Pezonancsl KocMuueckue nyuu.

27. @yH1aMeHTalIbHbIE YacTUIbl. YacTUIIBI-yYaCTHUKU U YACTUIBI-TIEPEHOCYUKH B3aUMOICH-

CTBH.

O 00 1 NN B W —

Kpurepun oneHku:
- ecniu BoimonHeHO 100% 3amanus, To cTyaeHT noay4aet 20 0anos;

- €CJIM BBIMIOJHEHO 75% 3a/anus, TO CTYACHT Nody4aeT 15 6amios;
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- ecniu BeImosiHeHO 50% 3amaHust, TO CTyACHT nmoiydaeT 10 6amios;
- €CJTU BBITIOJIHEHO 25% 3a7aHusl, TO CTY/ICHT MOJydaeT 5 0aios;

- ©CJIM BBITNIOJIHEHO MeHee 25%3amanus, To cTyAeHT noiydaet ) 6amioB.

Ilpunoscenue 3

3a‘léTHO-3K3aMeHaHI/IOHHBIe OnJ1eThl

MUWUHUCTEPCTBO HAVKHU U BBICILIEI'O OBPA3OBAHUS POCCUNCKOM OENEPALINU
I'POSHEHCKHWU I'OCYAAPCTBEHHbBIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
nMeHu akanemuka M. [[. MummmoHImuKoBa

3AYETHBIM BUJIET Ne 1
nucuuruinHa: «Pusukay (1 u3 3)
1. Onncanue nBrxeHus Tell. TpaekTopus, epeMenieHue U IPOUICHHBIHN ITyTh.

2. YpasHenue Ban-nep-Baanbca 11 peanbHbIX ra3os.
3. Beruncnouts paboTy, cCoBepIiaeMyro Ha IyTH S = 12 M CHJIO#, paBHOMEPHO BO3PACTAIONICH C TIPOK-

JIEHHBIM paccTosiHueM, eciu B Havane mytu cuia F(0) = 10 H, B konne nyru F(s) =46 H.

3aBenymouuii kadeapoii Ycnaxues P.T.
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MI/IHI/ICTEPCT]%O HAYKU U1 BBICHIET 9 OBPA3OB1§HI/151 POCCMPICISOI?'I DEJJEPALIN
I'POBHEHCKUU I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKWU YHUBEPCUTET
uMeHH akaaemuka M. JI. MUUITHOHIIIMKOBA

3AUETHBIN BUJIET Ne 2
nuctumuinHa: «dusukay (1 u3 3)

1. CxopocTb, yCKOpEHHUE.
2. N3orepmbl Ban-nep-Baanbsca. Kunkas u razoo0pasnast ¢as3el. Hacermennsiii map. Kputudeckas

TeMIeparypa.
3. Kamenp OpoiieH BBepx 1moja yriioM o = 60° K MIIOCKOCTH ropu3oHTa. KnuHetnueckast 3HEprus KaM-

Hs B HayabHbId MOMEHT To = 20 /. Onpegenuts kuHeTnyeckyo T u noteHuuanbHyo U sHepruu
KaMHS B BBICIIECH TOYKE €ro TPAaeKTOPHUH.

3aBenyromuii kadgeapoi Ycnaxues P.T.

MMHHNCTEPCTBO HAVKU U BBICIIET'O OBPA3OBAHNSI POCCHI7ICI§OI71 OEJIEPALINU
I'PO3ZHEHCKHWU 'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKUM YHUBEPCUTET
nMeHu akagemuka M. /[, MumnoHmukoBa

3BAYETHBIN BUJIET Ne 3
mucturuHa: «duszuka» (1 u3 3)
1. YrioBble CKOPOCTh M YCKOPEHHE M UX CBSI3b C COOTBETCTBYIOUIUMH JIMHEHHBIMHU XapaKTePUCTHUKA-

MH.
2. 3axon MakcBeinia IJI paClIipeaciiCHUA MOJICKYII HACAJIBHOT'O Ia3da IO CKOPOCTAM U SHEPTHUAM TCII-

JIOBOTO JBVKEHUSL.
3. Konbkobexer maccoit m; = 60 kr, cTost Ha JIpAY, OPOCUI SIAPO MAaccoil my = 5 KI U BCIICJCTBUE

OT/Iauy MOKATHIICA Ha3aJ CO CKOPOCThio L1 = 1 M/c. Onpenenuts paboTy A, coBepiaeMyto nmpu Opo-
CaHUH sizpa.

3aBenyouuii kadeapoii Ycnaxues P.T.

MMHHNCTEPCTBO HAVKH U BBICIIET'O OBPA3OBAHMNSI POCCI/II71CI§OI71 OEJIEPALINU
I'PO3ZHEHCKHWU 'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. /[, MummmoHmukoBa

3BAYETHBIN BUJIET Ne 4
mucturuHa: «duszukay (1 u3 3)
1. [Ipunuun nnepuuu [Nanunes. uepuuanbHble CHCTEMBI OTCUETA.

2. XapaKkTepHbIE CKOPOCTH MOJIEKYIL.
3. JIsa rpy3a Mmaccamu m; = 10 Kr 1 mz2 = 15 Kr moABeLIeHbI HA HUTAX JIUHOM 1 = 2 M Tak, 4To rpy3sl

COTIPUKACAIOTCSI MKy coO0i. MeHbIHi rpy3 ObLT OTKJIOHEH Ha yroa o = 60° u BeimymieH. Ha ka-
KyI0 BbICOTY h mogHUMYyTCs 00a Tpy3a mocie yaapa? Yaap rpy30B CUMTATh HEYIIPYTUM.

3aBenymouuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTBUO HAYKHU U BbICLLIEl"p OBPA3OB/§HI/I${ POCCI/II71CI§OI71 OEJEPALIUN
I'POBHEHCKUU 'OCYJAPCTBEHHBIM HE®TSHOU TEXHUYECKW YHUBEPCUTET
nMeHu akanemuka M. [[. MummmoHImuKoBa

3AYETHBIN BUJET Ne 5
mucrturnHa: «duszukay (1 u3 3)
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1. Bropoii 3akoH Hetorona. Mexanuueckue cuibl. [IpuMepsl 1 CBOMCTBa MEXaHMYECKUX CHII: CHia
TSYKECTHU U BEC, CUJIa YIIPYTOCTH, CHJIa TPEHUS, CUJIA COTPOTUBIICHUS CPEJIBI.

2. Onsit llTepHa no nposepke pacupeneneHus Makcpesia.

3. IIpousBoas KyOUKH JibJa, XOJOAMIBHHK 3a0pall 13 MOPO3UIILHON KaMepsl ¢ TeMreparypoi -12°C
KOJIMYECTBO Teria, paBHoe 177 x/[x. XonoaunsHblil ko3dduiment n' = 5,7, B KOMHATE MOAICPKH-
Baetcs Temneparypa 26°C. Haittu KIIJ] ycTraHOBKM M OnpenennTh, Kakoe KOJIMUYECTBO TeIUla Iepe-
JTAaHO B KOMHATY, U Kakyl pabOTy HaJ0 3aTpaTUTh JUIA (PYHKIIMOHUPOBAHMS XOoJoauibHIKa. Cpas-
HUTH X0NoAWIbHBIH Kodhduument u KIIJI ¢ ananornyHpiMy BeTMUYMHAMU U1 X0JoauibHUKa KapHo,
paboTaronero Mexay TEMH K€ TEMIIEpaTypaMu.

3aBeayronuii Yecnaxues P.T.

MI/IHI/ICTEPCTBvO HAYKHU U BBICH.IEFQ OBPA3OB/§HI/Iﬂ POCCI/II?ICIfOI?I DEJIEPALIM
I'POSHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
WMeHHU akagemuka M. /], MuutmoHImuKoBa

3AUYETHBIN BUJIET Ne 6
mucturuHa: «duszukay (1 u3 3)

1. 3akoH coxpanenus umiynbca. LleHTp macc.

2. 3akoH bonpuMana 15 pacripeiesieHts 4acTUll BO BHEIIHEM [TOTEHIIMAIBLHOM I0JIE.

3. Toukwuit crepxxkers umHoU 1 = 50 cM 1 Maccoit m = 400 1 Bpamaercs ¢ yriioBbIM YCKOPEHUEM € =
3 pan/c? okom0 ocu, MPoXosIeil yepes cepenuHy CTepsKHs MepIeHIUKYISIpHO K ero anuHe. Ompe-
JIETIUTh Bpallaronii MOMEHT M.

3apenywomuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTBVO HAYKU U BBICLUEFp OBPA3OB/§HI/IH POCCI/II71CI§OI71 DEJNEPALINN
I'POSHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
“MeHHU akajeMuka M. /. MuIIHoHIIUKOBa

3AYETHBIM BUJET Ne 7
mucrturnHa: «Pusukay (1 u3 3)
1. IIpuHnun otHOCHUTENBHOCTH [anumest.
2. Pacnpenenenue Maxkcemna-bonpiimMana.
3. O0Opy4, OTHOPOIHBIN JTUCK M OJTHOPOJHBIN IIap CKATHIBAIOTCS 0€3 MPOCKATb3bIBAaHUS C HAKIIOHHOM
TUIOCKOCTH BBICOTOM h = 1 M. Macchl Bcex Ten U UX pajuychl paBHbL. KakOBbI KOHEUHBIE CKOPOCTH
Ten?

3aenyromuii kagenpou Ycenaxues P.T.

MI/IHI/ICTEPCT]%O HAYKHU U BbICH.IEl"p OBPA3OB/§HI/I${ POCCI/II71CI§OI71 OEJEPALIUN
I'POSHEHCKHWU I'OCYAAPCTBEHHbBIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
nMeHH akajgemuka M. JI. MuuiMoHIIuKoBa

3AYETHBINM BUJET Ne 8
nucuuruinHa: «Pusukay (1 u3 3)

1. Pabota u sueprus. Kunernueckas sneprusi. MOITHOCTb.
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2. CpenHue SHEPTruu KBAaHTOBBIX OCHIJLUIATOPA U poTaTopa. 3aBUCUMOCTh CKOPOCTH XUMHUYECKHUX pe-

aKIU{ OT TEMIIEPATYPHI.
3. Ban maccoii m = 100 kr 1 paguycoM r = 5 CM BpaIllA€TCs C YaCTOTOM V = & cl.K HWJIAHAPUYECKOMN
MOBEPXHOCTU BaJla NMPUKAJIA TOPMO3HYIO KOJIOJIKY ¢ cuioil N = 40 H, noxa nelicTBueM KOTOpOM Ball

ocraHoBuiics yepe3 Bpems t = 10 ¢. Onpenenuts K03 HUITUEHT TPEHUSL.

3aBenyromuii kadgeapoi Ycnaxues P.T.

MMHHCTEPCTBO HAVKH 1 BBICIIET'O OBPA3OBAHNS] POCCI/II7ICI§OI7I OEJIEPALIN
I'POSHEHCKHWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUM YHUBEPCUTET
“MeHHu akagemuka M. /I, MuimnoHImukoBa

3AYETHBIM BUJET Ne 9
mucturuHa: «duszukay (1 u3 3)

1. HOTGHI_II/IaJ'IBHaH OHCPIHU-. HOTCHLII/IB.J'IBHOC I10J1€ CHJI.
2. SIBnenus NepeHoca B TCpMOJUHAMUYCCKN HCOAJHOPOAHBIX CUCTCMAX. Kunernueckas TCOpUA ICpe-

HOCA.
3. OnpenenuTh KHHETHYECKYIO SHEPruio T pelsTUBHCTCKON 4acTUIB! (B €MHULAX MC), ecilu ee

HMITYJIBC P = mC.

3aBenyouuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTBvO HAVYKHU U BBICH.IEFQ OBPA3OB/§HI/Iﬂ POCCI/IﬁCIfOI?I DEJIEPALIM
I'POSHEHCKUNU I'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
WMeEHHU akajgeMmuka M. /. MunoHIuKoBa

3AYETHBIN BUJIET Ne 10
muctumnHa: «Puznkay (1 u3 3)

1. 3aKOH coXpaHEHMsI SHEPTUU.
2. Iudpodysus. Bazkocts. TennonpoBoIHOCTD.
3. Pakera IBMKETCSI OTHOCUTEIBHO 3EMIIA €O CKOPOCTHIO L = 0,6 c. Bo cKkoIbKO pa3 3amMenIuTCs X0A

BPEMCHH B PAKETEC C TOUYKH 3pCHUA 3EMHOI'O Ha6J'IIOI[aTCJ'I$I.

3aBenymouuii kadeapoii Ycnaxmues P.T.

MUWHUCTEPCTBO HAVKHU Y BBICIIET'O OBPA30OBAHU ST POCCUNCKON DEJEPALINU
I'POSHEHCKHWU I'OCYAAPCTBEHHbBIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
nMeHH akajgemuka M. JI. MuuiMoHIuKoBa

3AUYETHBIM BUJET Ne 11
nucuuruinHa: «Pusukay (1 u3 3)

1. YcnoBus PaBHOBCCHUSA MEXaHUYECKON CHCTEMEI.

2. BpoyHOBCKOE ABUKEHUE.
3. IblIMHKY, B3BEIIEHHBIE B BO3AyXe, UMeI0T Maccy m = 107'® r. Bo ckonbko pa3 yMeHBIIMTCS HX

KOHIICHTpAIys N Ipu yBeaudeHu BICOTHI Ha Ah = 10 m? Temmeparypa Bozayxa T = 300 K.

3aBenymouuii kadeapoii Ycnaxues P.T.

MUHHCTEPCTBO HAYKHU 1 BBICIIEI'O OBPA3OBAHUS POCCUICKOM ®EJIEPALIUN
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['PO3HEHCKUI TOCYJIAPCTBEHHBIN HE®TSIHOU TEXHUYECKU YHUBEPCUTET
uMeHu akaaemuka M. JI. MUUIHOHIIIMKOBA

3AYETHBIN BUJET Ne 12
JOUCIHUATIINHA: « DU3UKA» (1 U3 3)

1. MOMeHT uMITyJbCa, MOMEHT CHJIBI. 3aKOH COXPAaHEHHUs MOMEHTa MMITyJjbca. CBs3b 3aKOHOB CO-
XpaHEHUs! C CAMMETPHUEN CUCTEMBI.

2. Kpyrossie npoueccsl u KI1/] remnossix mamus. [ukn Kapho.

3. OnpenenuTh AaBJICHUE P UICATHLHOTO ra3a MpH JIBYX 3HAYCHHSIX TeMmreparypsl raza: a) T =3 Ku

6) T = 1 kK. KonnenTparus monexysn razan = 10" e,

3aBenymomuii kagenpoi Ycnaxues P.T.

MMHHCTEPCTBO HAVKH 1 BBICIIET'O OBPA3OBAHNSI POCCI/II71CI§OI7I OEJIEPALIN
I'POBHEHCKUU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKUM YHUBEPCUTET
nMeHu akagemuka M. /[, MummnoHmukoBa

3AUYETHBIM BUJIET Ne 13
mucturnHa: «duszukay (1 u3 3)

1. 3akoH BCCMHPHOT'O TAT'OTCHUS. 3aK0HBI Kermepa. rpaBI/ITaI_[I/IOHHbIe CHIJIBI.

2. Jlsuratens BHYTPEHHETO CTOPAHHUS.
3. T'a3, 3anuMaBmmii oobeM V = 12 1 nox gasiaenuem p = 100 kxlla, 6bu1 1306apHO HATPET OT TEMIIE-

patypsl T1 =300 K no temneparypsl T2 =400 K. Onpenenuts padoty A paciimpeHnus rasa.

3apenyromuii kadeapoi Ycnaxues P.T.

MI/IHI/ICTEPCTBUO HAVYKHU U BBIC]J.IEFP OBPA3OB/§HI/I}I POCCI/II71CI§OI71 DEJJEPALIMA
I'POBHEHCKUU I'OCYJAPCTBEHHbBIM HE®TSAHOU TEXHUYECKMM YHUBEPCUTET
UMeHHU akajgeMuka M. /. MuIIHoHIIUKOBa

BAYETHBIN BUJIET Ne 14
mucturuHa: «duszukay (1 u3 3)

1. IIpuHiun 3KBUBaNIEHTHOCTH Macc. [loreHnman rpaButanimoHHOrO noiis. llepBas u BTopas KocMu-
YeCKHEe CKOPOCTH.

2. TenmoBast mamuHa, ontuMusupoBanHas He 1o KII/I, a mo BEIX0HOM MOIITHOCTH.

3. Ckonpko MOHanOOMTCS HE(PTH, YTOOBI MOKPHITH IUIEHKOH BCIO BOJHYIO HMOBEPXHOCTH 3eMiin?
Tonmuua ek d paBHa 20 MOJEKYISIPHBIM CJOSIM, CpeaHsisi MoJisipHass macca Heptu w = 1000
KI/MOJIb, TINOTHOCTh HepTH p = 800 xr/m>. Paauyc 3emmu Re = 6400 kM, okeaHbl 3aHUMAIOT 2/3
IUIOINAAM TTOBEPXHOCTH 3eMitd. 1 MPOCTOTHI CUMTATh, YTO MOJIEKYJIBl HePTH UMEIOT hopMy KyOu-
KOB.

3aBenywomuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTBUO HAYKHU U BbICLLIEl"p OBPA3OB/§HI/I${ POCCI/II71CI§OI71 OEJEPALIUN
I'POBHEHCKUU I'OCYJAPCTBEHHBIM HE®TSAHOU TEXHUYECKWM YHUBEPCUTET
nMeHu akagemuka M. /. MummmoHImuKoBa

3AYETHBIN BUJET Ne 15
mucturuHa: «dusukay (1 u3 3)

1. OneiT Malikenscona - Mopiu.
2. Bropoe Hauano TepMOJUHAMUKHI. DHTPOIHUS U €€ CTATUCTUUYECKUM CMBICI.

55



3. Bo3ayx, 3anumMaBmmii o0bem Vi = 10 1 pu naBnenun p1 = 100 kIla, Obut amnabaTudecku cxaT 10
oobema Va2 = 1 1. OnpeaenuTs JaBIeHUE P2 MTOCIE CKATHUS.

3aBenyromuii kadeapoi Ycnaxues P.T.

MI/IHI/ICTEPCTBVO HAVYKU U BLICIHEFQ OBPA3OB/§HI/I$I POCCI/II7ICI§OI71 DEJEPALINN
I'POSHEHCKUU I'OCYAAPCTBEHHbBINM HEOTAHOM TEXHUYECKNU YHUBEPCUTET
nMeHHU akagemuka M. /. MummoHImuKoBa

3AUYETHBIN BUJIET Ne 16
mucturuHa: «duszukay (1 u3 3)

1. [IpeobpazoBanus ["anunes u Jlopenia.
2. OCHOBHBIE TTOJIOKEHUSI MOJICKYJIIPHO-KUHETUUECKOU TEOPUH HJI€aTbHBIX Fa30B.
3. B pe3ynbpTaTe KpyroBoro mpoiecca ra3 copepiuimi padotry A = 1 J[x u nepenan oxJaguTento Ter-

aoty Q2 =4,2 JIx. Onpenenuts Tepmudeckuii KITJ n mukia.

3aBenyromuii kadeapoii Ycenaxues P.T.

MI/IHI/ICTEPCTBvO HAVYKHU U BBICHJEFQ OBPA3OB/§HI/IH POCCI/II71CI§OI71 DEJNEPALINN
I'POSHEHCKUNU I'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKNU YHUBEPCUTET
WMeEHHU akajeMmuka M. /. MunoHIuKoBa

3AUYETHBIN BUJIET Ne 17
mucturnHa: «Duszukay (1 u3 3)

1. OcHOBHEBIE B(I)q)eKTBI TCOpHUU OTHOCUTCIILHOCTHU: 3aMCIJICHUC BPCMCHU, COKPAIICHUEC JIMHBI, OT-

HOCHUTEJIHHOCTD OJJHOBPEMEHHOCTU COOBITHM.

2. BeiBon ypaBHenus Kianeiipona - Menzaeneesa.
3. I'a3 coepmraer ki Kapuo. Temneparypa oxnanurens To = 280 K. Bo ckonbko pa3 yBenmuduTcs

KIIJI nukna, ecnu remneparypa Harpesatens nossicuresa ot T1 =400 K no Ti" = 600 K?

Ycnaxkuesn P.T.

3asenyromuii kageapon

MMHHNCTEPCTBO HAVKH U BBICIIET'O OBPA30OBAHMNSI POCCI/II71CI§OI71 OEJIEPALINU
I'PO3ZHEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. /[, MummmnoHmukoBa

3AUYETHBIN BUJIET Ne 18
nucturnHa: «dusukay (1 u3 3)

1. Cnoxenue ckopocreii B CTO. Abepparusi.

2. MonekynspHO-KHHETHYECKOE TOJIKOBaHUE a0COIIOTHOM TeMIepaTyphbl.

3. Touka HauMHAET JBUKEHUE MO OKPYXKHOCTH paauycoM R = 10 m. [IpoiineHHsIi €t nyTh 3aBUCUT
OT BpeMeHHM Mo 3akoHy s = At + Bt®, rne A = 8 m/c, B = 1 m/c’. Onpenenurs cKopocTh U MOJTHOE

YCKOPEHHE TOYKH B MOMEHT t = 2cC.

3aBenywomuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTBVO HAVYKU 1 BBICHIET 9 OBPA3OB1§HI/151 POCCMPICISOPI DENEPALINU
I'POSHEHCKUU I'OCYAJAPCTBEHHbBIN HEOTAHOM TEXHUYECKNUU YHUBEPCUTET
uMeHu akagemuka M. /. MwmmmoHImukoBa
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3AUYETHBIN BUJIET Ne 19
mucturnHa: «duszukay (1 u3 3)

1. PengaruBucTckue BbIPAXXCHUA IJIA MMITYJIbCA U KUHETHYCCKOM OHCPIruu. BzanMocBs3p Macchl U

SHEPTUH.
2. N3otepmuueckuii, n300apHbII 1 H30XOPHBINA MPOIIECCHI.
3. Msty maccoi m = 0,2 KT moJ JeMCTBHEM yaapa MpuoodpeTaeT CKOpocTs L = 15 m/c. JImuTenbHOCTh

ynapa At = 0,02 c. Onpenenuts cpeanee 3HadeHue (F) cumsr yaapa.

3aBeaylomuii kageapoi Ycnaxues P.T.

MI/IHI/ICTEPCTBVO HAVYKHU U BLICLLIEFVO OBPA3OB1§HI/UI POCCHPICISO?I DEJIEPALI
I'POSHEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOM TEXHUYECKNU YHUBEPCUTET
nMeHHU akagemuka M. /. MummmoHImuKoBa

3BAUYETHBIN BUJIET Ne 20
mucturuHa: «duszukay (1 u3 3)

1. ypaBHGHI/Ie JUHAMHUKHU BpallaTCIbHOTO ABHIXKCHUA TBEPAOro TCJIa OTHOCHUTCIIHHO HCHOIIBH)KHOﬁ

OCH.

2. AnnabaTHBIif IIporecc.
3. Pakera maccoit m = 1 T mogHMUMaeTcs ¢ MOBEPXHOCTH 3eMJIM BEPTHUKAIBHO BBEPX C YCKOPEHHUEM a

= 2g. CxopocTb cTpyH ra3oB u3 comia v = 1200 m/c. Haiitu pacxon Qm roprodero B eIMHUILYy BpeMe-

HH.

3aBenymouuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTBVO HAYKHU U BbIC].LIEFp OEPA3OB1§HI/IH POCCHﬁCISOfI OEJIEPALIMN
I'POSHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
“MeHHU akajgeMuka M. /. MuInoHIIUKOBa

BAYETHBIN BUJIET Ne 21
mucturuHa: «duszukay (1 u3 3)

1. MoMmeHT nHepuuu.
2. Yucno creneHeit cBoOOb. 3aKOH paBHOPACIPEIEICHUS YHEPTHH 110 CTETIEHSIM CBOOO/IBI.

3. OHpeI[CJ'II/ITI) HUMITYyJIbC CHCTEMBI U3 2-x TCJI, ABMXXYIIUXCA BO B3aMMHO IMCPICHAUKYIAPHBIX
HaIlpaBJICHUAX CO CKOPOCTAMHU V| = 3m/cu v2 =4 M/C; Macchl Tell m; = mp = 1 KT.

3aBenyomuii kadenpoii Ycnaxues P.T.

MI/IHI/ICTEPCTBUO HAVYKHU U BbICLLIEl"p OBPA3OB/§HI/I${ POCCI/II71CI§OI71 OEJEPALIUN
I'POBHEHCKUU 'OCYJAPCTBEHHBIM HE®TSHOU TEXHUYECKWM YHUBEPCUTET
nMeHH akajgemuka M. JI. MuuiMoHIIuKoBa

3AUYETHBIN BUJIET Ne 22
mucturnHa: «duszukay (1 u3 3)

1. Teopema lTeitnepa.
2. KonuuecTBo TemnoThl. TernaoeMKoCTb.
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3. Camouner onuckiBaet netio Hecreposa paguycom R = 200 M. Bo ckonbko pa3 cuia F, ¢ kotopoit
JICTYUK O1aBUT Ha CUACHUC B HUKHEHN TOYKCEC, GOHLH_IG TsDKECTU P JICTYHKA, CCJIN CKOPOCTh CaMOJICTA L

=100 m/c.

3aBenyromuii kagenpoi Ycnaxuesn P.T.

MMHHCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHMNSI POCCHI7ICI§OI71 OEJIEPALIU
I'POSHEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHOW TEXHUYECKUIM YHUBEPCUTET
“MeHHu akagemuka M. /I, MumnoHImukoBa

3AYETHBIN BUJIET Ne 23
nuctuiuinHa: «dusukay (1 u3 3)

1. Kunetnyeckas sHeprus Bpalaromerocs Tea.
2. IlepBoe HayaI0 TEPMOJIMHAMUKH.
3. Teno GpomieHo co cKOpOocThio Lo = 10 M/c mox yriaom o = 30° k ropuzonTy. Haiitu paguyc kpu-

BU3HBI yepe3 t =1 c.

3apenyromuii kadeapoi Ycenaxues P.T.

MUMHHCTEPCTBO HAVKU U BBICIIET'O OBPA3OBAHSI POCCI/IﬁCIfOfI OENEPALINN
I'POZHEHCKHWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. /[, MumnoHmukoBa

3AYETHBIN BUJIET Ne 24
mucturuHa: «duszukay (1 u3 3)

1. Heunepuuansubie cuctembl oTcueta. CHibl HHEPITUH.

2. PaGota uaeansHOro raza B pa3IMyHBIX MPOIECCaX.
3. OnpenenuTs MOJTHOE YCKOPEHUE B MOMEHT t = 1 ¢ TOUKH, HaXOJAIIeicss Ha 000/1€ Kojeca, pagnyc

KoToporo paseH R = 0,5 M. YpaBHeHue BpaleHus Kojieca uMeeT BU ¢ = At + Bt°, rae A = 2 pan/c,
B =0,5 pa/c’.

3aBenymouuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTBUO HAVYKHU U BBIC]J.IEFP OBPA3OB/§HI/I}I POCCI/IPICIfOPI DEJJEPALIMA
I'POBHEHCKUU I'OCYJAPCTBEHHbBIM HE®TSAHOU TEXHUYECKMM YHUBEPCUTET
“MeHHU akajgeMuka M. /. MuInoHIIuKOBa

BAYETHBIN BUJIET Ne 25
mucturnHa: «duszukay (1 u3 3)

1. LlenTpobexHas cuia.

2. OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKON TEOPUN UACAIBHBIX Ta30B.

3. Ilo mpsmonuneitHomy mocce ACD ener mamnHa, KOTOpOH HEOOXOIMMO 3a KpaTyaiilliee BpeMs
no0paThCst U3 MyHKTa A B NMyHKT B, pacronokeHHbIN B nose Ha pacctossHuu | = 500 M oT moporu
(puc. a). VI3BecTHO, YTO CKOPOCTh MAalIMHBI O MO0 B N = 2 pa3a MEHbIIE CKOPOCTH MalIUHBI MO
mocce. Ha kakoM paccrosiHuu s ot Touku D crnenyer cBepHyTh ¢ mocce? IIpoananusupoBats poib
paccrostHus L mexxny nynkramu A u D, nexxamumu Ha niocce.
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b)

3aBenyromuii kageapon Ycnaxues P.T.

MMHHCTEPCTBO HAVKH U BBICIIET'O OBPA3OBAHMNSI POCCHI7ICI§OI71 OEJIEPALINU
I'POSHEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHON TEXHUYECKUM YHUBEPCUTET
“MeHHu akagemuka M. /[, MumnoHImukoBa

BAYETHBIN BUJIET Ne 26
mucturuHa: «duszukay (1 u3 3)

1. Cuna Kopuonuca.
2. N3oTepmuueckuii, 1300apHbII 1 K30XOPHBINA MPOIIECChl. AuabaTHBINA MPOIIeCC.

3. 3a 3,5 yaca BO3QyLIHBIN I1ap cHecao Ha s1 = 21,5 KM K ceBepy, 3aTeM Ha s2 = 9,7 KM K BOCTOKY,
IpUYEM BBICOTA €ro moabeMa yBenuumiachk Ha h = 2,88 kM. Haiitu: 1) BennunHy BekTOpa ero cpen-

Hell CKOPOCTH | 2) yroJ 3 BeKTOpa CpeHeil CKOPOCTH € TOPU30HTAIBHON IIIOCKOCTBIO.

3aBenyromuii kadeapoii Ycenaxues P.T.

MI/IHI/ICTEPCTBVO HAYKU U BBICLUEFp OBPA3OB/§HI/IH POCCI/II71CI§OI71 DEJNEPALINN
I'POSHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
UMeHHU akajgeMuka M. /. MunoHIuKoBa

3AYETHBIN BUJET Ne 27
muctumnHa: «Puznkay (1 u3 3)

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

2. IlepBoe Havano TEPMOJIMHAMUKH.
3. JIBMKeHHEe TOYKH MO TIPAMON 3a[1aH0 ypaBHEHHEM X = 2t — 0,5t%. OnpeenuTh CPEHIO MyTEBYIO

CKOPOCTh L¢p TOUKH B MHTEpBaAJIe BpeMeHu oT t1 =1 c go t2 =3 c.

Ycnaxkuesn P.T.

3aBenyromuii kageapon

MUHHCTEPCTBO HAYKH 1 BbICHIETO OBPAB0BAHMS POCCUHCKOI ®EJIEPALIMN
I'PO3HEHCKUI IT'OCYIAPCTBEHHBIA HEOTIHON TEXHUYECKUI YHUBEPCUTET
nMeHu akagemuka M. /. MummmoHImuKkoBa

3AUETHBIM BUJIET Ne 28
nucuuruinHa: «Pusukay (1 u3 3)

1. YpaBHEHHE HENPEPBIBHOCTH.

2. BpoyHOBCKOE ABUKEHUE.
3. K auTtH noasenieH rpy3 maccoi m = 2 kxr. HailTu cuily HanpsiKeHUs] HUTH, €CIIM HUTh € Tpy30M 1)

MOJHUMATE C YCKOPEHHEM a = 3 M/c?, 2) OIycKaTh C TEM K€ YCKOPEHHEM.
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3aBenyromuii kageapon Ycenaxues P.T.

MMHHCTEPCTBO HAVKH U BBICIIET'O OBPA3OBAHMNSI POCCMPICISOI?'I OEJIEPALIN
I'POSHEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHOW TEXHUYECKUIM YHUBEPCUTET
“MeHHu akagemuka M. /I, MumnoHImukoBa

3AYETHBIN BUJIET Ne 29
nuciuiuinHa: «dusukay (1 u3 3)

1. YpaBuenue bepuymiu.
2. Kpyrossie npoueccsl 1 KITJ[ remiossix Mammd. [ukin Kapho.
3. Uemy paBHa KuHeTHUYECKas 3HEprusi W MOJIEKYJ IByXaTOMHOTO ra3a, 3aKJIIOUYEHHOTO B COCYJ 00b-

eMoM V = 2 JI U HaXOJIAIIerocs MnoJ gaBjieHuem p = 1,5 -10° IMa.

3aBenyromuii kageapon Ycnaxues P.T.
MUWHUCTEPCTBO HAVKMU U BBICIIET'O OBPA30OBAHUS POCCUNCKON ®EJEPALIUNA
I'PO3HEHCKUI T'OCYJIAPCTBEHHBI HEOTIHON TEXHUYECKUIT YHUBEPCUTET
WMeHHU akajgeMmuka M. /. MumoHIUKoBa

3AUYETHBIM BUJIET Ne 30
mucturnHa: «Duszukay (1 u3 3)

1. JIBuxeHHe Tena B Cpejie C COMPOTHUBIICHUEM: YPaBHEHHUS JBIKEHUs, yuciio PeltHonbaca, ko3 du-

HUCHT COIIPOTUBJICHUA.

2. Bropoe Hauano TepMOAMHAMUKHI. DHTPOIHS U €€ CTATUCTUYECKHUI CMBICIL.

3. B cocyne o6wemom V = 0,01 m® npu temneparype T = 280 K conep:kurcsi cMech ra3oB — a30Ta
Maccoid m; = 7 r ¥ BoJiopojaa Maccoii mz = 1 r. Onpenenurts JaBieHne CMECH ra30B.

3aBenyouuii kadeapoii Ycnaxmues P.T.

MMHHNCTEPCTBO HAVKH U BBICIIET'O OBPA30OBAHMNSI POCCI/II71CI§OI71 OEJIEPALINU
I'POZHEHCKHWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. [[. MummmoHmukoBa

3BAYETHBIN BUJIET Ne 1
mucturuHa: «duszukay (2 u3 3)

1. DneMeHTapHBbIi NeKTpudecKuid 3apsaa. 3akoH KynoHa. 3aK0H COXpaHEHHS JIEKTPUUECKOTO 3apsi-
na.
2. ConpoTHBIIEHHUE U MTPOBOAUMOCTh. 3akoH OMa /Jisi OJJHOPOJIHOTO ydacTKa JMHEeWHOoH uenu. ud-

depennmanbHas Gopma 3akoHa Oma.
3. 3apgava. KBagpaTHasi mpoBOJIOYHAS paMKa pacloyioKeHa B OJHOM IUIOCKOCTH C JJIMHHBIM HPSIMBIM

IIPOBOJIOM TaK, YTO JIBE €€ CTOPOHBI MapajljiesIbHbI MpoBoay. [0 pamke u IpoBOAY TEKYT OJMHAKO-
Bble Toku [ =1 kA. Onpenenuts cuny F', 1eficTBYIONYIO HA paMKy, €ciii OJMKalinas K IpoBOILY
CTOpPOHA PaMKHU HaXOAMUTCS HA PaCCTOSHUM, PABHOM €€ JIJTMHE.

3aBenyromuit kadeapoit VYcnaxues P.T.

MI/IHI/ICTEPCTBVO HAYKHU U BI)IC]_LIEFVO OBPA3OB/§HI/I${ POCCI/II71CIV<OI71 OEJIEPALIUN
I'POSHEHCKUU I'OCYAAPCTBEHHbBINM HEOTAHOM TEXHUYECKNUU YHUBEPCUTET
uMeHu akagemuka M. /. MwmmmoHImukoBa
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3AYETHBIN BUJIET Ne 2
mucrurnHa: «duszukay (2 u3 3)

1. I[ToTok BekTOpa HAMpsHKEHHOCTU 3jekTpuuyeckoro mnois. Teopema Octporpanckoro-I'aycca mms
HaIPSKEHHOCTH DJIEKTPUYECKOro Mosist B Bakyyme. [Ipumenenust teopemsl Octporpaackoro-I'aycca

K pacyeTy IoJiel 3apsHKCHHBIX TeJl.
2. TennmoBoe neiicTBue Toka. Pabota u MOmHOCTE AnekTpuueckoro Toka. Auddepenunansnas popma

3akoHa [[xoyns-Jlenia.
3. 3ajaua. 3apskeHHas yacTULA, 00JajaoIas cKopocThio v = 2-10° M/c, BieTena B OJHOPOJHOE

none ¢ uaaykiueir B =052 T Haiitu oTHOmEHHE O / m 3apsiia YacTUIIbI K €€ Macce, eClii YacTH-
Ia onucana Jayry okpy:xsoctu paguycoM R=4 cm. 1o 5TOMy OTHOIIEHUIO ONPENEIUTh, KaKas 9TO

YacTHIA.
3aBexyromuii kagenpoi Ycnaxues P.T.

MUMHHCTEPCTBO HAVKU U BBICIIET'O OBPA3OBAHNSI POCCHI7ICI§OI71 OEJIEPALINU
I'POSHEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. /[, MummnoHmukoBa

3AUETHBIN BUJIET Ne 3
aucuuIuinga; «Pusukay
1. SHGpFI/I}I 3apsd/a B 9JICKTPOCTATUYCCKOM II0JIC. HOTGHI_II/IaJ'I I10J14. 9KBI/IHOT6HHI/IEU'II>HBI€ IOBCPXHO-

ctu. CBsI3b BEKTOPA HAMPSHKEHHOCTH U MOTEHIIMAJIA TTOJIS.
2. IlpaBuna Kupxroda u npocreiiiire npuMepsl pacueTa pa3BeTBICHHBIX AIEKTPUYECKUX IENeH.

3. 33,[[8.‘121. HpOBOJ’IO‘IHOG KOJIbOO paguyCoM 7 = 10 cm nexur Ha crone. Kakoe KOIMYECTBO DJIEK-
TPHUYCCTBA Q MMpOTCHUECT IO KOJIbIY, €CJIN €TI0 IIOBECPHYTH C O,HHOﬁ CTOPOHBI Ha APYTYIO. COHpOTI/IB-

nenne Koibia R =1 Owm. BepruxanbHas cocTaBisionias WHAYKIUH B MarHUTHOTO TOJst 3eMIin

pasua S0 Mk T

3aBenyromuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTBVO HAYKU U BBICLUEFp OBPA3OB/§HI/IH POCCI/II71CI§OI71 DEJNEPALINN
I'POSHEHCKUNU I'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
UMeHHU akajgeMuka M. J{. MummoHImuKoBa

3AYETHBIN BUIET Ne 4
muctuminHa: «Puznkay (2 u3 3)

1. DnexTpuueckoe noje B BewecTse. Juannekrpuku. HanpsskeHHOCTD 31EKTpUYECKOTO MOJIsl B BEllle-
cTBe. Junsnexkrpudeckas NpOHUIIAEMOCTh CPEIbI.

2.YpaBHeHnue Oeryuieit BonHbl. @a30Basi CKOPOCTb.

3. 3agaua. Butok, mo koropomy Teuer Tok [ =20 A, cBOGOJHO YCTAHOBUIICS B OJHOPOJHOM Mar-
nutHoM mosie ¢ uaaykiue B = 0.016 Tn. T{uamerp Butka d =10 cm. Onpenenuts padory A, ko-
TOPYIO HY)KHO COBEpIIUTH, YTOOBI MOBEPHYTh BUTOK HA Yroll & = 77/ 2 OTHOCHUTEIBHO OCH, COBIIa-
naroteit ¢ quamerpom. To ke, ecru yron o = 27 .

3aBenymouuii kadeapoii Ycnaxues P.T.

MUHUCTEPCTBO HAYKHU 11 BBICIIEI'O OBPA3OBAHUSL POCCI/II71(2KOI71 OEJIEPALINN
I'POSHEHCKHNU I'OCYJAPCTBEHHBIM HEOTAHON TEXHUYECKUI YHUBEPCUTET
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uMeHHu akaaemuka M. JI. MUUTHOHIIMKOBA

3AUYETHBIN BUJIET Ne 5
nuciuiuinHa: «dusukay (2 u3 3)

1. ITpoBOAHMKY B 3JIEKTpUUECKOM HoJe. Pacnipenenenue 3apsi0B B IPOBOJAHUKAX. JIEKTPOEMKOCTb

YEIUHEHHOT'O ITPOBOIHUKA.
2. MarnutHoe moiie ABMXKYyLIerocs 3apsaa. 3akoH buo-Casapa-Jlamnaca. Beluncinenne MHIyKIUU

IPSIMOJIMHEHHOTO TPOBOJHUKA C TOKOM.
3. 3agava. Tonkoe moayKkojblo paauycoM R =10 cMm HeceT paBHOMEPHO pacrpeeNeH bl 3aps ¢

nauHeiHoM motHOCThI0 7 =1 MxKi/M. B neHTpe KpuBM3HBI OTyKOIbLA HAXOMUTCA 3apsia QO = 20

K. Onpenenuts cuny F' B3aMMOEHCTBUS TOYEYHOTO 3apsJIa U 3aPSHKEHHOIO MOJIYKOJIbIIA.

3aBenyromuii kadeapoi Ycnaxues P.T.

MI/IHI/ICTEPCTBvO HAYKU U BBICHJEFQ OBPA3OB/§HI/IH POCCI/II71CI§OI71 DEJNEPALINN
I'POSHEHCKUWU I'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
UMeHHU akajeMmuka M. /[, MuummoHImuKoBa

3AUYETHBIN BUJIET Ne 6
mucturuHa: «duszukay (2 u3 3)
1. KonneHncaropsl 1 ux coequHeHus. EMKOCTb cucTeMbl TPOBOHUKOB Ha MPUMEpax IMIOCKOT0, I1-
JUHAPUIECKOTO U CHEPHUECKOTO KOHICHCATOPOB.

2. D¢ dexr Xomna. 3akon Ammepa.
3. 3anaua. [IpsMoii MeTautMIecKuii cTepkensb auameTpoM d =5 cm u mnoit [ =4 M Hecer pas-

HOMEPHO PACIpeeNIEHHBbIN 110 €ro NOBEpXHOCTH 3apsaa O = 500 HKi. Onpenenuts HapsKEHHOCTb
E nons B TouKe, HAXOASIIEHCS IPOTUB CEPEAUHBI CTEPKHS HA PaCCTOSHUU d =1 CM OT ero mo-

BEPXHOCTH.

3apenyrommii kadeapoi Ycenaxues P.T.

MMHHCTEPCTBO HAVKH U BBICIIET'O OBPA30OBAHMNSI POCCI/II71CI§OI71 OEJIEPALINU
I'PO3ZHEHCKHWU 'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. [[. MummmoHmukoBa

3AYETHBIM BUJET Ne 7

mucturuHa: «duszukay (2 u3 3)
1. MarnutHasa unnykuus. Cuna Jlopenua. /[Buxkenue 3apsia B OJHOPOAHOM MarHUTHOM TIOJIE.
Yckopurenu 3apspKEHHBIX YaCTHIL.
2. BuxpeBoe anekrpuueckoe nojue. Tok cmemenus. Y paBHeHus: Makcaeia.
3. 3aymava. JIBe GecKOHEUHBIE MapalIelibHbIE IIOCKOCTH HaxoaaTcs Ha paccrosuun d = 0.5 cm apyr
oT apyra. Ha miockocTaX paBHOMEpPHO pacHpeieseHbl 3apsiibl ¢ MOBEPXHOCTHBIMU IUIOTHOCTSIMU
o, =02 MkKi/M® 1 o, = —-03 MxKi/m*. Onpenenuts pasHocTs noteHuanos U Mexy ImIocko-

CTsAMMU.

Ycnaxues P.T.

3aBenymouuii kadeapoii
MMHHCTEPCTBO HAVKH U BBICILIET'O OBPA30BAHIS POCCUMCKON ®EJIEPALINHN

I'PO3HEHCKUI IT'OCYJIAPCTBEHHBIN HEDGTIHON TEXHUUYECKHUI YHUBEPCUTET
nMeHH akajgemuka M. JI. MuuiMoHIIuKoBa

3AYETHBINM BUJET Ne 8
nucuuruinHa: «Pusukay (2 u3 3)
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1. ITorok BekTOpa MarHUTHOW MHAYKIMU. Teopema Octporpanckoro-I'aycca 1yt MAarHUTHOTO MOJIA.
Pabora mo nepemenieHnto MPOBOAHUKA C TOKOM U KOHTYpa B MATHUTHOM TIOJIE.

2. CBOOOTHBIE TAPMOHUYECKHE KOJICOaHMs B KOJIEOATEILHOM KOHTYDE.

3. 3amaua. DJIC Garapen akkymynsaropoB E = 12 B, cuia Toka | KOPOTKOro 3aMbIKaHHs paBHa 5 A.
Kakyio Han0osbIIyl0 MOLIHOCTE P, ~ MOXHO INOJIy4UTh BO BHEIIHEH LIENHU, COEIUHEHHOM € TaKoi

Oarapeeii?

3aBenyromuii kageapoi Ycnaxues P.T.

MMHHCTEPCTBO HAVKH 1 BBICIIET'O OBPA30BAHISA POCCHVICISOVI OEJIEPALIMN
I'POBHEHCKUU I'OCYJJAPCTBEHHBIM HEOTAHOU TEXHUYECKMM YHUBEPCUTET
“MeHHU akagemuka M. /I, MumnoHImukoBa

3AUYETHBIN BUJET Ne 9

mucturuHa: «duszukay (2 u3 3)
1. DnexkTpoasukyias cuiia nHAyKuuu. 3akoH @apanes. [Ipasuino Jlenna. 3/1C unaykuum Kak cien-
CTBHE 3aKOHA COXPAHEHUS YHEPTUH.
2. IuddepenmanbHoe ypaBHEHUE CBOOOAHBIX 3aTyXAIOUINX KOJIeOaHH (MEXaHMYECKHUX U JJIEKTPO-
MarHUTHBIX) U €T0 pelICHHUE.
3. Bamaua. K ucrounuky toka ¢ DJIC E = 1.5 B npucoeannnnu karymky conporusieaunem R =01
Om. AmmepMeTp mokasaj CWily TOKa, paBHyro [, =05 A. Korga kK HCTOYHMKY TOKa IIPUCOEANHHIIHA
TIIOCJICIOBATENLHO €IIE OJUH MCTOYHMK TOKa ¢ Takoi xe DJIC, To cuna Toka /7, B TOH K€ KaTyllke
okasanachk paBHoil 04 A. OmpeznenuTs BHYTPEHHHE CONPOTUBICHUS U 7, IEPBOTO M BTOPOTO UC-

TOYHUKOB TOKA.
3aBenyrommii kadenpoi Ycnaxues P.T.

MI/IHI/ICTEPCTBVO HAVYKHU U BBICHJEFP OBPA3OB/§HI/I}I POCCI/IPICISOPI DEJJEPALIMA
I'POSHEHCKUNU I'OCY JAPCTBEHHbBIM HE®TAHOU TEXHUYECKUU YHUBEPCUTET
UMeHHU akajgeMuka M. /. MuIIHoHIIUKOBa

3AYETHBIN BUJIET Ne 10
muctuminHa: «Puznkay (2 u3 3)

1. KOoHTyp ¢ TOKOM B MAarHUTHOM IIOJIE.

2. [Ipumenenus reopeMbl OcTporpazckoro-I'aycca k pacuery nosei 3apsKeHHbIX TE.

3. 3amaua. Mexy IuIacTUHaAMU IIJIOCKOTO KOHJIEHCATOPAa HAaXOAMTCA IUIOTHO MPHIIEraroIias K HUM
crexisHHas miactuHka (& =10.0). KonaencaTop 3apsbkeH 10 pasHOCTH NMOTEHIUANoB U, =100 B.

Kaxkoga 6y216T Pa3HOCTHb MOTCHIIMATIOB Uz’ €CJIM BBITAIIUTH CTCKIIAHHYIO IIJIACTUHKY U3 KOHACHCATO-

pa?

3aBenywomuii kadeapoii Ycnaxues P.T.

MUHVUCTEPCTBO HAVKHU U BBICIIIET'O OBPA30OBAHU S POCCUMCKON ®ENEPALIUU
I'PO3HEHCKUI IT'OCYIAPCTBEHHBIA HEOTIHON TEXHUYECKUI YHUBEPCUTET
nMeHu akanemuka M. [[. MummoHmmkoBa

3AYETHBIN BUJIET Ne 11
mucturuHa: «duszukay (2 u3 3)
1. SABnenue camonHAyKMU. MHAYKTUBHOCTh. THAYKTUBHOCTH COJICHOUA.
2. CnoxeHre rapMOHUYECKHUX KOJIEOaHUI OJTHOTO HAIIpaBJICHUS U OJIMHAKOBOW 4acTOTHI. brueHus.
3. 3agaya. OnpenenuTh NOTEHIUAT (P, 10 KOTOPOTrO MOKHO 3apAIUTh YEIUHEHHBIA METAINTAYECKUIA

map paguycom R =10 cm, ecnu HanpsukeHHOCTh £ 110ITs1, IPU KOTOPO#t IPOUCXOIUT MPpoOOit BO3-
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nyxa, paBHa 3 MB/m. HaliT Takke MakCUMalbHYIO TOBEPXHOCTHYIO IJIOTHOCTh O 3JIEKTPHUUECKUX
3apsAI0B TIepe 1 MpodoeM.

3aBenyromuii kageapon Ycnaxues P.T.

MI/IHI/ICTEPCTBVO HAVYKHU U BLICIHEFQ OBPA3OB§HI/IH POCCI/II}'ICISOI}'I OEEPALINN
I'POSHEHCKUU I'OCYJAPCTBEHHbBINM HEOTAHOM TEXHUYECKNU YHUBEPCUTET
nMeHHU akagemuka M. /. MummoHImuKoBa

3AYETHBIN BUJIET Ne 12
mucturnHa: «duszukay (2 u3 3)
1. Toxu 3ambikaHus U pa3Mbikanus. [loctossHHas Bpemenu RL-nienouku. DHeprus MarHuTHOTO TOJIA.
2. Ilone numons, 3JIEKTPUYECKUI TUIIOJIBHBIM MOMEHT. Ilonspusanus IU3NEKTPUKOB, €€ Pa3Iu4HbIC

THUIIHI.
3. 3&,[[3‘13. HpOCTpaHCTBO MCXKAY IIaCTHHaAMHM IINIOCKOIrO KOHJACHCATOpa 3allOJIHEHO AWIJICKTPHKOM

(bapdop, &=6.5), 06bem V' koroporo pasen 100 cm” . [ToBepXHOCTHAS IIIOTHOCTH 3apsiaa O Ha
IIaCTHHAX KOHzeHcaropa paBHa 8.85 mKn/m’. Bermcmuts pabory A, KOTOPYIO HEOOXOAUMO CO-
BEPIIUTH JJIsl TOTO, YTOOBI YAAJIUTh AUIICKTPUK U3 KOHJCHCaTopa. TpeHHeM JAUICKTPUKA O TUIACTH-
HBI KOHEHCcAaTopa IpeHeOpeyb.

3apenyromuii Ycenaxues P.T.

MMHHCTEPCTBO HAVKH U BBICIIEI'O OBPABOBAHNSI POCCI/II71CI§OI71 DOEJIEPALIN
I'POBHEHCKUU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKN YHUBEPCUTET
nMeHu akagemuka M. /[, MummnoHmukoBa

3AYETHBIM BUJIET Ne 13
mucturuHa: «duszukay (2 u3 3)

1. CTopoHHHE CUIIBI B LIENH JEKTPUUECKOr0 TOKA. DIEKTPOIBUKYILAS CHIIA.
2. uddepenunanbHoe ypaBHEHHE BBIHYXKJIEHHBIX KOJeOaHMHM (MEXaHMYECKUX U JIEKTPOMArHMT-
HBIX) U €ro peuieHue. AMIUINTY1a U (a3a BBIHYXJIECHHBIX KOJeOaHul (MEXaHUYECKUX U AJIEKTpoMar-

HUTHBIX).
3. 3agayga. Ilo 1ByM O€CKOHEYHO ATMHHBIM IPSAMBIM NapauleIbHBIM IPOBOJAM TEKYT TOKH [, =20 A

u I, =30A B ofHOM HampasieHuu. Paccrosane d mexay npoBogamu pasxo 10 cm. Beranciuts
MarHuTHYIO HHIYKIIMIO B B TOUYKe, yIaleHHOH OT 000MX MPOBOIOB HAa OJWHAKOBOE PACCTOSIHUE
ry =10 cm.

3aBenyromuii kadeapoi Ycnaxues P.T.

MUHVUCTEPCTBO HAVKHU U BBICIIIET'O OBPA30OBAHU S POCCUMCKON ®ENEPALIUU
I'PO3HEHCKUI IT'OCYIAPCTBEHHBIA HEOTIHON TEXHUYECKUI YHUBEPCUTET
nMeHu akagemuka M. [[. MummmoHImuKoBa

3AUYETHBIN BUJIET Ne 14
1. MarnuTHOE noJie Ha OCH KPYroBOro TOKa. MarHuTHOE 1oJie COJICHOMA.
2. BuxpeBoe anekrpudeckoe noise. Tok cmemenns. YpaBHeHuss MakcBera.
3. 3anava. TOHKNI JUIMHHBIA CTEPKEHb HECET PABHOMEPHO PACIIPEEIICHHBIN 10 JUINHE 3aps]l C JIH-

HeitHoit wiotHocThI0 7 =10 MkKi/M. Béiusu cpeaneii uactu crepskus Ha paccrosuun 7 = 20 cm
HaXOMTCS TOYEUHBIH 3apsin O = 10 uKi. Onpenenuts cuny [, IelCTBYIONIYIO Ha 3apsil.

3aBenyromnuii kageapoit VYcenaxues P.T.

64



MMHHCTEPCTBO HAVKH U BBICIIET'O OBPA3OBAHMNSI POCCMPICISOPI OEJIEPALIN
I'POSHEHCKHWU I'OCYJAPCTBEHHBIM HE®TAHOU TEXHUYECKUM YHUBEPCUTET
“MeHHu akagemuka M. /I, MuimnoHImukoBa

3AUETHBIN BUJIET Ne 15
nuciuiuinHa: «dusukay (2 u3 3)

1. ITonsitue nosa. HanpskeHHOCTD Ai1eKTprUyecKoro nosist. HanpspkeHHOCTh 371€KTPUUYECKOTo MO

TOYEYHOro 3apsaa. [IpuHun cyneprno3unuu noJen.
2. Iorenuunan. Pa3HOCTh MOTEHIIMATIOB U HANPSKEHUE.
3. 3apaya. [To 1ByM 6€CKOHEUHO UIMHHBIM MPSMBIM HapaJlIeTbHBIM IPOBOAAM TEKYT TOKH I, =50 A

1 1, =100 A B IPOTHBOIOJIOXHBIX HalpaBJieHusIX. PaccrosHue d Mexay mpoBogamu paBHO 20 cM.

Brerancnuts MAarouTHYIO MHIAYKIHWIO B B TOYKC, YHaHGHHOﬁ OT 000Hux IMPOBOJOB Ha PACCTOSAHUC
"= 25 CM OT IIEpPBOTO IIPOBOJA U HA v = 40 cM OT BTOPOIr'O IIPOBOJA.

3aBenyromuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTBvO HAVYKHU U BBICHJEFQ OBPA3OB/§HI/IH POCCI/II71CI§OI71 DEJNEPALINN
I'POSHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
WMeHHU akajgeMmuka M. /. MumoHIuKoBa

3AUYETHBIN BUJIET Ne 16
mucturinHa: «duszukay (2 u3 3)

1. IToTok BeKTOpa HaNpsHKEHHOCTH dJIeKTpUuecKoro nois. Teopema Octporpanckoro-I'aycca ns

HaANPSDKEHHOCTH AJIEKTPUYECKOTO I0JIS B BAKYyME.

2. 3axoH OMa 111 HEOJHOPOAHOIO y4acTKa LENH U Ul 3aMKHYTOH LIETH.

3. 3amaua. DJNEKTPOH B OJHOPOAHOM MarHWUTHOM mone ¢ uHaykuueirt B =01 Ta msmwkercs mo
okpyxHocTd. Haiiti cuiy | 5KBHBaJIEHTHOTO KPYrOBOTO TOKa, CO3/IaBAEMOTO JIBHKCHHEM 3JIEKTPO-

Ha.

3aBenyrwomuii kadeapoi Ycenaxues P.T.

MI/IHI/ICTEPCTBVO HAYKU U BBICLUEFp OBPA3OB/§HI/IH POCCI/II\/'ICIEOI\/'I DOEEPALINU
I'POSHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
nMeHH akajgemuka M. JI. MuuiMoHIIuKoBa

3AYETHBIN BUJET Ne 17
mucrturnHa: «duzukay (2 u3 3)

1. DHeprus 3apsaa B 3JEKTpOCTaTHUYECKOM Moje. [Torenunan moss.
2. DKBUNOTEHIIMAJIbHBIE TOBEPXHOCTU. CBSA3b BEKTOPA HAMPSKEHHOCTH U MOTEHIIMAJIA TOJIS.
3. DHeprus 3MeKTPOMarHUTHBIX BOJIH. MMnynbce snekrpomarauTHoro nods 3. 3agava. [IpoBonounsrit

BUTOK pamuycoM 7 =4 cm, umerommii conporusienne R =001 Owm, Haxomurcs B 0HOPOIHOM
marautHoM moie ¢ naaykiuei B = 0.04 To. TInockocTh paMKK COCTaBISET Yrod ¢ = 30° C JINHUS-
MU UHAYKIUHK 1107151, Kakoe KOIMYeCTBO 9JIEKTpHUeCTBa () MPOTEUET 110 BUTKY, €CIIM MarHUTHOE T10-

JIe UCYE3HET?

3aBenyromuii kageapon Ycenaxues P.T.
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MI/IHI/ICTEPCT]%O HAYKU U1 BBICHIET 9 OBPA3OB1§HI/151 POCCMPICISOI?'I DOEJJEPALIN
I'POBHEHCKUU I'OCYJAPCTBEHHBIM HE®TAHOU TEXHUYECKWU YHUBEPCUTET
uMeHH akaaemuka M. JI. MUUTHOHIIIMKOBA

3AYETHBIN BUJIET Ne 18
nuciuiuinHa: «Puszukay (2 u3 3)

1. DnexTpudeckoe noJie B BemecTse. Juanekrpuku. HanpspkeHHOCTD 3JIEKTPUYECKOTO MOJIs B BEIlle-

ctBe. JIManekTpudeckass MpOHUIIAEMOCTb CPE/Ib.
2. DNEeKTpUUECKUM TOK. 3aKOH COXPAHEHHUSI DJIEKTpUUYECKOro 3apsia. Cuiia Toka, BEKTOp MIIOTHOCTH

TOKA.
3. 3apmaua. [Ipsamoii nposox mmnol [ =10 cM nomeeH B 0JHOPOTHOM MarHMTHOM I10JI€ C MHIYK-

mueilt B =1 Txn. KoHubl ero 3aMKHYTHI THOKUM IPOBOJAOM, HAXOAAIIUMCS BHE 110J1s1. CONpPOTHBIIEHHE
R Bceit nenm pasuo 0.4 Om. Kakast momaocts P motpebyercst ajist TOro, YTo0bl ABUIaTh IPOBOJL
HEPIECHANKYIISPHO JIMHUSAM MHIYKI[MU CO CKOpocThio v =20 m/c?

3aBenyromuii kadeapoii Ycenaxues P.T.

MI/IHI/ICTEPCTBUO HAVYKHU U BBICH.IEFQ OBPA3OB/§HI/Iﬂ POCCI/IﬁCI§OI71 DEJIEPALIA
I'POBHEHCKUU I'OCYJAPCTBEHHbBIM HE®TSAHOU TEXHUYECKMM YHUBEPCUTET
“MeHHU akageMmuka M. /. MumnoHIuKoBa

BAYETHBIM BUJIET Ne 19
mucturinHa: «Duszukay (2 u3 3)

1. HpOBO,I[HI/IKI/I B JJICKTPHUYCCKOM IIOJIC. PacnpeﬂeneHI/Ie 3apsa10B B IIPOBOJHUKAX. BJ'ICKTpOGMKOCTB

YEJIMHEHHOT0 MPOBOJIHUKA (CepBI).
2. Dddexr Xomna. 3akoH Amrmepa.
3. 3agava. ITo Toukomy koubily paguycom R =10 cM paBHOMEpHO pacnpenesneH 3apsj ¢ TMHEHHOM

wiotHocThi0 7 =1 HKn/M. B nentpe xonsia Haxoaures 3apsan O = 04 MxKu. Onpenenuts cuiry F,
pacTATMBAIOLLYIO KOJIbLIO. B3anMoaelcTBIEM 3apsi10B KOJIbIa TPEeHEOpeyb.

3aBenymouuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTBVO HAYKU U BBICLUEFp OBPA3OB/§HI/IH POCCI/II71CI§OI71 DEJNEPALINN
I'POSHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
UMeHHU akajgeMuka M. /. MuIIHoHIIUKOBa

3AUYETHBIN BUJIET Ne 20
mucturnHa: «duszukay (2 u3 3)

1. KOHH@HC&TOPBI 1 UX COCAUHCHU. EmKkocTh cucTembl IIPOBOAHHMKOB HA MpUMEpax IJIOCKOro, mu-

JUHJPUYECKOTO U C(hEepUUECKOr0 KOHIEHCATOPOB.
2. BuxpeBoii XxapakTep MarHuTHOTO 1oJisi. CBs3b 3JEKTPUYECKOTO U MarHUTHOTO TOJIeH, ipeodpaso-

BaHus JIopeHa Juist 3J1eKTPOMarHuTHOTO MOJsl.
3. 3amaua. ToHkoe KONbIO paguycoM R =8 cM HeceT 3apsii, paBHOMEPHO paclpeIeleHHbIH ¢ JIn-

Heitnoi miotHocthio 7 =10 uKi/m. KakoBa HanpsskeHHOCTh [ 3IEKTPHYECKOro TOJSl B TOYKE,

PaBHOYIAIEHHON OT BCEX TOYEK KOJbIia Ha paccrosaue 7 =10 cm?

3aBenyromuii kadenpoii Ycnaxues P.T.

MI/IHI/ICTEPCTBUO HAYKHU U BbICLLIEl"p OBPA3OB/§HI/I${ POCCI/II71CI§OI71 OEJEPALIUN
I'POBHEHCKUU 'OCYJAPCTBEHHBIM HE®TSHOU TEXHUYECKWM YHUBEPCUTET
nMeHu akagemuka M. [[. MmmmmoHImukoBa

3AYETHBIN BUJIET Ne 21
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mucturnHa: «duszukay (2 u3 3)

1. DnemeHTapHbIN AeKTpUUecKuid 3apsa. 3akoH KynoHa. 3akOH COXpaHEHHUs SJIEKTPUYECKOrO 3apsi-
Ja.

2. MaruuTtHas uHAYKLIUA B BewecTse. [{ua-, napa- u ¢peppomarneTuku. Bekrop HaMarHuuuBaHusl.
MarnuTHas NpoHULAEMOCTb. SIBIEeHuE THCTEpE3Hca.

3. 3agauva. [IBe kpyribie mapauieibable miactusl paauycom R =10 cm Haxomsarcs Ha mamom (1o
CPaBHEHHIO C PAJMYyCOM) PACCTOSIHUM JIPYT OT apyra. [ImactuHaM cooOmmiIM oANHAKOBBIE IO MOJTY-
JI10, HO ITPOTHBOIIOJIOKHBIE 110 3HAKY 3apsAnsl |Q,|=|Q,|= Q. Onpenenuts 3TOT 3apial (O, €CIHU ILIa-

CTUHBI NpUTATHBarOTCes ¢ cuioil F =2 mMH. Cumtath, 4TO 3apsi/bl paclpenesioTCs M0 IIaCTHHAM
paBHOMEPHO.

3aBenyromuii kadgeapoi Ycnaxues P.T.

MMHHNCTEPCTBO HAVKH U BBICIIET'O OBPA30BAHVSI POCCI/II7ICI§OI7I OENEPAIINN
I'POZHEHCKHWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. /[, MumnoHmukoBa

3AYETHBIN BUJIET Ne 22
mucturuHa: «duszuka» (2 u3 3)

1. BeKTop 3/1eKTpUUYECKOro CMEUIeHUs. DIEeKTPOCcTaTuKa AUAJIEKTPUKOB. Teopema OcTporpaackoro-

I"aycca i1t BeKTOpa 3JE€KTPUYECKOrO0 CMEILIEHHUS.

2. MarnutHas unnykuus. Cuna Jlopenma. /[Bukenue 3apsiia B OJHOPOAHOM MarHUTHOM TIOJIE.

VY ckopuTenu 3apsiKeHHBIX YacTHII.

3. 3anaya. JIBe rpynmsl U3 TpeX MOCIEAOBATEIbHO COEAMHEHHBIX 3JIEMEHTOB COEIMHEHBI Mapaieib-

Ho. DJIC kaxoro snemenra pasua E = 1.2 B, Buyrpennee conporusienne 7 = 0.2 Om. [TonydyeHnas

OaTapes 3aMKHyTa Ha BHelIHee conpoTusienre R = 1.5 Om. Haiitu cuny Toka [ BO BHENIHEH 1EMNH.
3aBenyouuii kadeapoii Ycnaxues P.T.

MMHHCTEPCTBO HAVKH U BBICIIEI'O OBPA3OBAHNSI POCCI/II71CI§OI71 DOEJIEPALIA
I'PO3ZHEHCKHWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUI YHUBEPCUTET
nMeHu akagemuka M. [I. MummoHmuKkoBa

BAYETHBIN BUJET Ne 23
mucturuHa: «duszukay (2 u3 3)

1. DnextpoMarautHast uHAYKIMs. 3akoH Papanes u npasuiio Jlenna. 9/C nHIYKIMY KaK CIIECTBUE
3aKOHA COXPaHEHUs DHEPIUH.

2. Ilone aumosns, NEKTPUYECKUN AUMOIbHBIA MOMEHT. [lonspusanus 1naneKTpUKOB, €€ pa3InyHbIe
THUIIBL.

3. 3agava. Cuna TOKa B MPOBOJHHUKE PABHOMEPHO YBEIMUYUBAETCH OT /, = O 10 HEKOTOPOI'O MaKCH-

MaJIbHOI'O 3HAYCHUA B TCUCHUEC BPEMCHU 7T = 10 c. 3a sTo BpEMs B IMPOBOAHUKE BLIICINIIOCH KOJIH-
YECTBO TCIIJIOTHI Q =1 KI[)K OHpe,Z[CJ'II/ITB CKOpPOCTb HapaCTaHuA TOKa B MPOBOAHUKE, €CJIN COIIPO-

tuBienne R ero pasuo 3 Owm.
3aBenymouuii kadeapoii Ycnaxues P.T.

MUHVUCTEPCTBO HAVKHU U BBICIIIET'O OBPA30OBAHU S POCCUMCKON ®ENEPALIUU
I'PO3HEHCKUI IT'OCYIAPCTBEHHBIA HEOTIHON TEXHUYECKUI YHUBEPCUTET
nMeHu akagemuka M. /. MummmoHImuKoBa

3AUYETHBIN BUJIET Ne 24
mucturnHa: «duszukay (2 u3 3)
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1. TToTok BekTOpa HANIPSIKEHHOCTH dJIeKTprudeckoro noiisi. Teopema Octporpanckoro-I'aycca st
HANPSDKEHHOCTH AJIEKTPUIECKOTO TOJISI B BAKyYyME.

2. JludpdepennmanpHoe ypaBHEHNE AIEKTPOMArHUTHON BOJTHBI.

3. 3agaya. DIEKTPOH BIJIETEN B IIPOCTPAHCTBO MEXY IJIACTUHAMHU IUIOCKOIO KOHJAEHCATOpa CO CKO-

pocteio v =10 Mw/c, HanpaBiaeHHO# napamieabHo acTuiaMm. Ha kakoe paccTossHue nmpuOau3uTCs
AJIEKTPOH K IOJIOKUTEIBHO 3apsyKEHHOW IJIACTHHE 3@ BPEMsI IBM)KEHUS BHYTPH KOHJIeHcaTopa (1oJe
CYMTATh OJIHOPOIHBIM), ECIIM PACCTOIHME d MEXIy IUIACTUHAMU PaBHO 16 MM, pasHOCTH MOTEHIH-
anoB U =30 B u quna [ nuactun paBHa 6 cm?

3aBenyromuii kadgeapoi Ycnaxues P.T.

MMHHCTEPCTBO HAVKH 1 BBICIIET'O OBPA3OBAHNS] POCCI/IffICISOﬁ OEJIEPALIN
I'POZHEHCKHWU I'OCYJAPCTBEHHBIM HEO®TAHOW TEXHUYECKUM YHUBEPCUTET
“MeHHu akagemuka M. /I, MuimnoHImuykoBa

3AUYETHBIM BUJIET Ne 25
mucturuHa: «duszukay (2 u3 3)

1. [Ipumepsl pacyeTa MOTEHIIMAIIOB /ISl HEKOTOPBIX 3apsKEHHBIX TEJl.
2. SIBnenue camouHAyKIMH. MHAyKTUBHOCTh. THIYKTHBHOCTH COJICHOMIA.

3. 3amava. TOHKMI cTep)KeHb COrHYT B Koublo paguycoM R =10 cm. Ou 3apsokeH ¢ aMHEHHOM
wiotHocThio 7 = 300 HKi/m. Kakyto pa6ory A Hago coBepuInTh, 9TOOBI MEPEHECTH 3apsy O =5
1K1 13 1eHTpa Konblia B TOUKY, PACIOIOKEHHYIO Ha OCH Kojbia Ha paccTosuun [ = 20 cM oT neH-
Tpa ero?

3aBenyouuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTBVO HAYKU U BBICLUEFQ OBPA3OB/§HI/IH POCCI/II71CI§OI71 DEJNEPALINN
I'POSHEHCKHNU I'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKUU YHUBEPCUTET
UMeHHU akajgeMuka M. /. MuIIHoHIIUKOBa

3AYETHBIN BUJIET Ne 26
muctuminHa: «Puznkay (2 u3 3)

1. IlonsiTre momns. HaprI)KCHHOCTB QJICKTPHUYCCKOTO ITOJIA. HaHpH)I(eHHOCTb QJICKTPHUYICCKOTO T10JIA

TOYEYHOTO 3apsiaa. [[pyuHumn cynepno3uimu noyeu.
2. Toxu 3ambIKaHus U pa3Mbikanus. [locrosHHas Bpemenn RL-nienodku. JHeprust MarHUTHOTO MOJIS.

3. 3agaua. Dnexrpoemkocth C 1Iockoro xoujeHcaropa pasha 111 n®. Iusnextpuk - dapdop (
£ =6.5). Konnencarop 3apsquiu o pasHoctu nmorennuainos U =600 B u oTKI09MIM OT HCTOUHHM-
ka Hanpsokenus. Kakyio paboty A Hy»KHO COBEDIIHUTH, YTOOBI BHIHYTH JAUIJIEKTPUK U3 KOHIEHCATO-
pa? Tpenne mpeHeOpeKUMO MaJo.

3aenyromuii kageapon Yenaxues P.T.

MI/IHI/ICTEPCT]%O HAYKHU U BbICH.IEl"p OBPA3OB/§HI/I${ POCCI/II71CI§OI71 OEJEPALIUN
I'POSHEHCKHWU I'OCYAAPCTBEHHbBIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
nMeHH akajgemuka M. JI. MuuiMoHIuKoBa

3BAYETHBIM BUJIET Ne 27
nucuuruinHa: «Pusukay (2 u3 3)
1. ConpoTuBieHue ¥ TPOBOAUMOCTh. 3akoH OMa JuIsi OAHOPOJHOTO ydacTKa JUHeHHou nenu. Jud-

depennmansHas Gopma 3akona Oma.
2. BuxpeBoil xapakTep MarHUTHOTO 1oJid. CBs3b 3JIEKTPUUECKOI0 U MarHUTHOTO ToJieH, mpeodpazo-

BaHUA HopeHua JJIL 3JICKTPOMAruHuTHOT'O ITOJIA.
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3. 3agaua. [To TOHKOMY MPOBOJLY, M30THYTOMY B BHJE MPAMOYroyibHuKa, TeueT Tok [ = 60 A. Jnu-
HBI CTOPOH IpsaMoyroabHuka paBHbl @ =30 cm u b =40 cm. Onpenenurs MarHUTHYIO WHIYKIHIO

B B TOuKE MEPECCUCHUA ,Z[HaFOHaJIefl.

3aBenyromuii kageapon Ycnaxues P.T.

MMHHNCTEPCTBO HAVKH U BBICIIEI'O OBPA3OBAHMNSI POCCHI7ICI§OI71 OEJIEPALIU
I'POSHEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHOW TEXHUYECKUIM YHUBEPCUTET
“MeHHu akagemuka M. /I, MuimnoHImukoBa

3AYETHBIN BUJIET Ne 28
nuciuiuinHa: «dusukay (2 u3 3)

1. IlocnenoBarenbHOE U MapajlieIbHOE COEANHEHHE TPOBOIHUKOB.
2. MarauTtHoe nose JBuxKyuierocs 3apsiia. 3akoHn buo-Casapa-Jlamuiaca. Beiuncinenne nHaykuuu

IPSIMOJIMHEMHOT O IPOBOJIHUKA C TOKOM.
3. 3anaua. Toukuii crepxens mmHoi [ =10 cm paBHOMEpHO 3apsuken. JIunelinas mioTHocts 7 3a-

psina pasna 1 MxKi/m. Ha mpogoimkennu ocu crepskHs Ha paccrosaun d =20 cM oT Gimkaiiriero
€ro KOHIIa HaXOQUTCA TOYEYHbIN 3apan O =100 HKn. Onpenenuts cuiy F' B3aumopeiictBust 3aps-

JKCHHOI'O CTCPIKHA U TOUCHHOI'O 3apsaa.

3aBenywouuii kadeapoii Ycnaxues P.T.

3 cemectp

MI/IHI/ICTEPCTBvO HAVYKHU U BBICH_IEl"p OBPA3OB/§HI/Iﬂ POCCI/IﬁCIfOI?I DEJIEPALIM
I'POSHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
“MeHHU akajeMmuka M. /. MuInoHIuKoBa

DK3AMEHALIMOHHLIN BUJIET Ne 1
qucuuiuinHa: «Pu3nuka»

1. BHemnuit potosddext u ero 3akonsl. OnbiTel CToneroBa. PoToHBI. YpaBHeHHE DUHIITEHHA 115

BHemHero Gororddexra.

2. OCHOBHBIE 3aKOHBI TEOMETPUUECKON ONTUKH.

3. 3amaua. Ha MputbHY10 muieHKyY (n=1.3), HaXOIAIIYIOCS B BO3/AYyX€E, MaaeT HOPMAIBHO MMy4OK Oero-
ro cBeta. [Ipu Kakoif HaMMeHbIIeH TONIINHE dINIEHKU OTPAKEHHBIN CBET C JUIMHOM BOJIHBI A = 0.55

MKM OKaX€TCsA MaKCUMaJIbHO YCI/IJ'IGHHBIM?

3asenyromuii kagenpou Ycnaxues P.T.

MI/IHI/ICTEPCTBUO HAYKHU U BbICLLIEl"p OBPA3OB/§HI/I${ POCCI/II71CI§OI71 OEJEPALIUN
I'POBHEHCKUU I'OCYJAPCTBEHHBIM HE®TSHOU TEXHUYECKWM YHUBEPCUTET
nMeHu akagemuka M. /. MummmoHImuKoBa

DK3AMEHAILIMOHHBIA BUJIET Ne 2
mucramnHa: «Dusukay

1. S nepusle cuiibl. Me30HBI
2. 3akoH npenomiuenus. [lomHoe oTpaxkenue.
3. 3amaua. PaccTosgHue Arz,; MEXAy BTOPBIM U IIEPBBIM TEMHBIM KoJbllaMu HpI0TOHA B OTpak€eHHOM

cBeTe paBHO 1MM. Onpenenuts paccTosiHue Aryg9 MEXKIY JECATHIM U I€BATHIM KOJIBI[AMU.

3aBenymouuii kadeapoii Ycnaxues P.T.

MUHHCTEPCTBO HAYKU 1 BBICILIETO OBPA3OBAHUS POCCUMCKON ®EIEPALIUN
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['PO3HEHCKUI TOCYJIAPCTBEHHBIN HE®TSIHOU TEXHUYECKU YHUBEPCUTET
uMeHu akaaemuka M. JI. MUUIHOHIIIMKOBA

DK3AMEHALIMOHHBIA BUJIET Ne 3
JUCHUILINHA: «DHU3HKay
1. Judpakuus @paynrodepa Ha OTHON HIECITH.

2. OCHOBHBIE 3aKOHbI T€OMETPUYECKON ONTHUKH.
3. 3agava. Kakas nons sHeprun (hoToHa M3pacxonoBaHa Ha pabOTy BBIPHIBaHUS (POTOIIEKTPOHA, €C-

M KpacHas rpanuna porodddexra A = 307 HM U MakCHUMaibHasg KHHETUYECKas SHEPTUA Tmax (o-

TO3JIEKTPOHA paBHa 13B?

3aBenyromuii kageapon Ycnaxues P.T.

MI/IHI/ICTEPCT]%O HAVYKHU U BLICLUEFQ OBPA3OB1§HI/UI POCCI/II‘/‘ICIU(OI\/II DEJJEPALI
I'POBHEHCKUU I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKM YHUBEPCUTET
nMeHHU akagemuka M. /. MummmoHImuKoBa

DK3AMEHALIMOHHBIN BUJTET Ne 4
muciuminHa: «Pu3nkay
1. [Tnockoe 3epkano. M3o0pakeHne B TUIOCKOM 3epKaie.

2. Nudpaknus Opaynrodepa Ha 1udpakinOHHON pELIETKE.
3. 3agaua. BbluncnuTe paamyc ps nsaToM 30HBI DpeHens Ui IJIOCKOIO BOJHOBOIO (pOHTa

(A= 0.5 MKM), eclTi TIOCTPOCHHE JENIAeTCs JUIsl TOYKH HAOJFOICHUS, HAXOISAIICHCS HA PACCTOSTHUU b

= 1M OT ¢poHTa BOJHBL.

Ycnaxues P.T.

3aBenyouuii kadeapoii

MI/IHI/ICTEPCTBvO HAVYKHU U BBICH.IEFQ OBPA3OB/§HI/Iﬂ POCCI/IﬁCI§OI71 DEJJEPALIA
I'POSHEHCKUU I'OCYAAPCTBEHHbBIM HEOTSAHOM TEXHUYECKUU YHUBEPCUTET
UMeHHU akajgeMuka M. /. MuIIHoOHIIUKOBa

DK3AMEHALIMOHHBIA BUJET Ne 5
muctuminHa: «Pu3nka
1. Chepuueckoe 3epkaino. M3o0paxkeHue B chepuueckom 3epKale.

2. YpaBHeHMe DiHIITeHA A1 BHEIIHEro GoTorddexTa.
3. 3amaua. Onpenenuts dHEpruto W, uznydaemyro 3a BpeMs ¢t = 1| MUH U3 CMOTPOBOTO OKOIIIKA TLIO-

maasio S = 8§ cM? IIaBMILHOM Tleun, eciu ee Temneparypa 7=1200 K.

3aBenymouuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTBVO HAYKU U BBICLUEFQ OBPA3OB/§HI/IH POCCI/II71CI§OI71 DEJNEPALINU
I'POSHEHCKUNU I'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKUU YHUBEPCUTET
nMeHu akagemuka M. /. MummmoHImuKoBa

DK3AMEHALIMOHHBINA BUIET Ne 6
mucramnHa: «Dusukay

1. Teopus atoma Bogoposa o H. bopy. CnekTpanbHble cepun aToMa BOAOPOA.

2. JIunza. [Toctpoenue u300pakxeHus B TUH3aX.
3. 3amava. Yron Bprocrepa Op npu nmaneHuu cBeTa U3 BO3AyXa Ha KPUCTAJLJI KAMEHHOW COJIM paBeH

57°. OnpenenuTs CKOPOCTh CBETA B 3TOM KPHUCTAJIJIE.

3aBenymouuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTBVO HAYKHU U BI)IC]_LIEFVO OBPA3OB/§HI/I${ POCCI/II71CIU<OI71 OEJIEPALIUN
I'POSHEHCKUU I'OCYAAPCTBEHHbBIN HEOTAHOM TEXHUYECKUU YHUBEPCUTET
uMeHu akagemuka M. /. MwmmmoHImukoBa
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DK3AMEHALIMOHHBIN BUJTET Ne 7
mucnuniuHa: «dPusuka

1. Uarepdepennus ceeta. MHTEHCHBHOCTH CBETOBOM BOJIHEL. [Ipunnmn cynepno3uiuu. [Ipoctpan-
CTBEHHAs! U BpPEMEHHAasi KOT€PEHTHOCTh. Y CJIOBUSI MAKCUMYMa U MUHUMYMa UHTEHCUBHOCTHU CBETA
pU UHTEPPEPEHIIUU BOJH OT ABYX KOT€PEHTHBIX UCTOYHUKOB..
2. B3auMonelcCTBHs H3IydeHHs C BeEUIECTBOM. BrIHyXneHHOe uznydeHue. BwiBox (opmyisl
M.Ilnanka no A.DUHIITEHHY.
3. Bagaua. [{udpakiuonnas pemerka coaepxut n = 200 mrpuxoB Ha 1 MM. Ha pemerky mamaer
HOpMaJIbHO MOHOXpomatuueckuit cBeT (A = 0.6 MKM). MakcuMyM Kakoro HauOoJbLIEro Mopsaka

JlaeT ATa penierka?
3aBenyromuii kadgeapoi Ycnaxues P.T.

MI/IHI/ICTEPCT]%O HAVYKHU U BLICLUEFQ OBPA3OB1§HI/UI POCCHIZCIUCOIZ DOEJIEPALIN
I'POBHEHCKUU I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKMM YHUBEPCUTET
nMeHHU akagemuka M. /. MummoHImuKoBa

DK3AMEHALIMOHHBIN BUJET Ne 8
nucuuruba: «dusuka

1. UnTepdepenius caera.
2. Umnynbe ¢porona. JlaBienue ceera. KBaHTOBOE U BOJIHOBOE OOBSICHEHUE J1aBICHUS CBETA.

3. 3amava. Ha y3kyro mienb najaeT HOpMajabHO MOHOXPOMATHYECKUI CBET. YTOJ (POTKJIOHEHUS ITyd-
KOB CBETa, COOTBETCTBYIOIINX BTOPOM CBETION AU(DPAKIIMOHHON 1osioce, paBeH 1°. CKOIBKUM UTH-
HaM BOJIH IIaJIalOILEro CBETa paBHA IIMPUHA ILETN?

3aBenyromuii kadeapoii Ycnaxues P.T.

MMHHCTEPCTBO HAVKH U BBICIIEI'O OBPABOBAHNSI POCCI/II71CI§OI71 DOEJIEPALIN
I'POSHEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. /[, MumnoHmukoBa

DK3AMEHALIMOHHBIN BUJET Ne 9
OUCIHUIIJIINHA. «q)I/I3I/IKa>>

1. UaTepdepeHIrs B TOHKHUX MJICHKAX.

2. KBaHTOBOE 1 BOJTHOBOE OOBSICHEHHE JIaBJICHUS CBETA.

3. 3amava. OnpeAenuTh JJIHMHY BOJHBI A ()OTOHA, UMIYJIBC KOTOPOTO PaBEH UMITYIIBCY JJIEKTPOHA,
obmanaroriero ckopoctsio v= 10 Mwm/c.

3aBenyromuii kadeapoii Ycnaxues P.T.

MMHHCTEPCTBO HAVKH U BBICIIET'O OBPA30OBAHMNSI POCCI/II71CI§OI71 OEJIEPALINU
I'POZHEHCKHWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. [[. MummmoHmukoBa

DK3AMEHAILIMOHHBIA BUJIET Ne 10
mucramnHa: «Dusukay
1. ITonocs! paBHOM TONmKHLL. Konbiia HetoToHa.
2. ledexT Macchl ¥ SHEPTHUS CBSI3M spa.
3. 3agaya. 3BykoBble Konebanus yactoroi v = 0.5 kI'u u ammmrynoit 4 = 0.25 MM pacpocTpass-
10TCcs B ynpyroii cpeae. Jnuna BosmHbel A= 70 cM. Haiftu: 1) ckopocTh v pactipocTpaHeHus BOJH; 2)
MaKCUMAJIbHYIO CKOPOCTb (d&/df)max ABUKEHUSI YACTHUL] CPEJIBI.

3aBenywomuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTI§O HAYKHU 1 BblC]JJEFp OBPA3OB/§H[/I$I POCCVIVICISOVI DEJEPALINUA
I'POSHEHCKHWU I'OCYAAPCTBEHHbBIM HEOTSIHOM TEXHUYECKWHU YHUBEPCUTET
uMeHu akagemuka M. /. MwmmmoHImukoBa
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DK3AMEHAIMOHHBIN BUJIET Ne 11
aucuuiuinHa: «Pusnka»
1. [Mpunnun Itolirenca-®penens. 3ousl Ppenens. Audpakuns PpeHens Ha KPYrJIOM OTBEPCTHH H
JIACKE.

2. D¢ dexTuBHAS Macca SJIEKTPOHOB B KPUCTAILIAX.
3. 3apaua. [Ipu yBennyeHHH TEPMOAMHAMHYECCKON TemIieparypbl I’ 4epHOro Teja B JBa pas3a JJIHHA

BOJIHBI A;;, HA KOTOPYIO TIPUXOJUTCS MAaKCHMYM CIIEKTPAIIBHON TUIOTHOCTH JYHEPTEeTHYECKON CBETH-
MocTH u(A, T) ymenbmuinoch Ha AL = 400 aM. OnpenenuTh Ha4YalbHYI0 M KOHEYHYIO TeMIepaTypsl 17

u 1.

3aBenyromuii kadgeapoi Ycnaxues P.T.

MI/IHI/ICTEPCT]%O HAVYKHU U BLICLUEFQ OBPA3OB1§HI/UI POCCI/II‘/‘ICIU(OI\/II DEJJEPALI
I'POBHEHCKUU I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKMM YHUBEPCUTET
nMeHHU akagemuka M. /. MummmoHImuKoBa

DK3AMEHALIMOHHBIN BUJIET Ne 12
qucuuiuinHa: «Pusuka»

1. Audpakius Ha KpyrioM OTBEPCTUU U HA JTUCKE.
2. AtomHoe sapo. [ledekt Macchl U SHEPTUS CBSI3U SApa.
3. 3amaua. BosHa pacnpocTpaHsercsi B ynpyroi cpeie co ckopocteio v= 100 M/c. Haumensinee pac-

CTOSTHUEAXMEX1y TOUKaMu cpefibl, (ha3bl KoIebaHuii KOTOPBIX MPOTHUBOIMOIOXKHBI, paBHO 1 M. Ompe-
JEIUTh YacTOTy KoieOaHuH.

3aBenyrommii kageapou Ycenaxuesn P.T.

MHHHCTEPCT]?O HAVYKHU U BBICH.IEI:O OBPA3OB/§HI/Iﬂ POCCI/IﬁC}J(OI?I DEJIEPALIM
I'POBHEHCKUU I'OCYJAPCTBEHHbBIM HE®TSAHOU TEXHUYECKWM YHUBEPCUTET
“MeHHU akajeMmuka M. /. MuInoHIuKoBa

Dx3aMmeHannoHHbIH OneT Ne 13
nucuuriauHa: «dusuka
1. PaguoaktuBHOCTH. Anb(a-, 6eTa- 1 , raMMa-u3ITydeHHs saep. 3aKOHBI PAAMOAKTUBHOTO pachaa.

2. EcrecTBeHHBIN 1 MOJSIPU30BaHHBIN CBET. Buabl nonsipusanuu.
3. 3agaua. Tonkas menka tonuHon 0.41 MKM U3 MpO3pavyHOro MJIACTUKA C [MOKA3aTeIeM MpesioM-

JeHus n=1.5 ocBelieHa OeJIbIM CBETOM, MAJAI0NUM HOPMAJIbHO K MOBepXHOCTH. Kakue niauHbI BOJIH
U3 BUJIUMOTO JlMana3zoHa Oy1yT YCHJIEHBI B OTPaKEHHOM ITy4Ke?

3apenyrwoumuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTBUO HAVYKHU U BBIC]_LIEFVO OBPABOBQHI/IH POCCHIZCISOFI OEJJEPALIN
I'POBHEHCKHU 'OCYJAPCTBEHHBIM HE®TSAHOU TEXHUYECKWM YHUBEPCUTET
nMeHu akanemuka M. [[. MummmoHImuKoBa

DK3AMEHAILIMOHHBIA BUJIET Ne 14
mucramnHa: «Dusukay

1. SAnepubie peakuuu. [IpobreMbl sepHON YJHEPTETUKH.
2. 3aKkoHBI U3TyYeHUs aOCONIOTHO YEepHOTO Tena. Pacrpesenenne SHEPrUu B CHEKTpe aOCOIIOTHO

YEepHOTo TeJa.
3. 3anaya. Korga npubop mist HabmoaeHus konen HproToHa nmorpy3miu B )KUJIKOCTh, IUAMETP BOCh-

MOTO TEMHOT'O KoJiblla yMeHbIImiIcs ¢ 2.92 cM 10 2.48 cM. Uemy paBeH MokaszaTelb MPeoMIICHUs

JKUAKOCTH?
3aBenymouuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCT]%O HAYKU U1 BBICHIET 9 OBPA3OB1§HI/151 POCCMPICISOI?'I DEJJEPALIN
I'POBHEHCKUU I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKWU YHUBEPCUTET
uMeHH akaaemuka M. JI. MUUTHOHIIIMKOBA
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DK3AMEHALIMOHHBIN BUJET Ne 15
mucuunianHa: «dPusukay
1. Knaccuueckas 3ieKTpoHHast Teopust qucrepcuu. CBs3b AUCIEPCUU C MOTJIOIICHUEM.
2. YacTuia B 0IHOMEPHOM MPSIMOYTOJIbHON MOTEHIMAIbHOM siMe. KBaHTOBaHUE 3HEPTUU U UMITYJIbCA
YaCTHULBI.
3. 3amava. B ombite FOnra paccrosnue dvexnay mensimu paBao 0.8 mM. Ha xakom paccrostHuu / ot
nienedl cieayeT pacHoJioKUTh SKpaH, uyToObl MmHpUHA b MHTEp(EPEHIIMOHHOM IMOJIOCH OKa3aJIoCh

paBHOM 2 MM?

3aBenyromuii kageapon Ycnaxues P.T.

MI/IHI/ICTEPCTBVO HAVYKHU U BLICIHEFQ OBPA3OB/§HI/I$I POCCI/II7ICI§OI71 DENNEPALINN
I'POSHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
nMeHHU akagemuka M. /. MummoHImuKoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 16
JUCIUINIMHA: «DHU3uKay

1. DHeprus u umnynsc GporoHa. JlaBneHue ceera.

2. Onsit Ultepna u I'epnaxa. Cnul 35nexktpoHa. CHMHOBOE KBAaHTOBOE YHUCIIO.

3. 3agava. Ha myTu cBeTOBOH BOJHBI, UAYILEH B BO3YXE, OCTABWIN CTCKJISIHHYIO IUIACTUHKY TOJI-
muHoi A= 1 mm. Ha ckonpko n3MeHunIach onTudeckas AJMHa yTH, €CJIM BOJIHA Ma/laeT Ha IUIaCTUH-

Ky: 1) HOpmanbHO; 2) o yriiom 6= 30°?7

3aBenyouuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTBvO HAVYKHU U BBICHJEFQ OBPA3OB/§HI/IH POCCI/II71CI§OI71 DENEPALINN
I'POSHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
WMeHHU akajgeMmuka M. /. MumoHIuKoBa

DK3AMEHALIMOHHBIN BUIJIET Ne 17
qucuuiuinHa: «Pu3nukay

1. PaccesHue cBera. 3akoH byrepa. PaneeBckoe paccesHue.
2. KopnyckynsipHO-BOJIHOBOM Jyaln3M CBOWCTB BELIECTBA U €ro ONbITHOE 000CHOBaHUE. [ nnoTesa
ne bpoiins. OneITel 0 JUQPAKIUU 3JEKTPOHOB, AaTOMHBIX U MOJIEKYJISIPHBIX ITY4KOB.

3. 3amava. Yroa aMexay MIOCKOCTSMHU MPOIYCKaHUs IMOJIIpU3aTopa U aHaiu3zaropa paseH 45°. Bo
CKOJIBKO pa3 YMEHBLIUTCS MHTEHCUBHOCTb CBETA, BBIXOJSAIIETO M3 aHAIM3aTOpa, €CJIU YIroJl yBEIu-
quTh 710 60°7

3aBenymouuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTBVO HAVYKHU U BBICHJEFP OBPA3OB/§HI/I}I POCCI/II71CI§OI71 OENEPAILINUN
I'POSHEHCKHWU I'OCYAAPCTBEHHbBIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
nMeHH akajgemuka M. JI. MuuiMoHIIuKoBa

DK3AMEHALIMOHHBIN BUJIET Ne 18
qucuuiuinHa; «Pu3nkay

1. YpaBHeHnue DiiHIITeHA U1 BHEITHETO (oTodddeKTa.
2. CranmoHapHble cocTOssHMs. YpaBHeHue [lIpennHrepa s crallMOHApHBIX COCTOSIHUM. [[BH>KeHHe

cBOOOTHOM YacTHIbI. YacTHIIa B OTHOMEPHOH MPSIMOYTOJIbHOMN MOTEHIUAIBHOM sSIME.
3. 3agava. ['ups, moaBemieHHas Ha MPYXKHUHE, KOJIEOIETCs M0 BEPTUKAINA C aMIUTUTYI0i A = 4 cM.
OnpenenuTs MOTHYIO SHEPTUI0 E KoJaeOaHUi THpH, €ClIn )KEeCTKOCTh MPYKUHBI k = 1 kH/Mm.

3aBenymouuii kadeapoii Ycnaxues P.T.

MUHHCTEPCTBO HAYKU 1 BBICILIET'O OBPA3OBAHUS POCCUMCKON ®EIEPALIMN
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['PO3HEHCKUI TOCYJIAPCTBEHHBIN HE®TSIHOU TEXHUYECKU YHUBEPCUTET
uMeHu akaaemuka M. JI. MUUIHOHIIIMKOBA

DK3AMEHAIIMOHHBIN BUJIET Ne 19
qucuumnnHa: «Pusukay

1. ITonsspu3zanus cBeTa Npu OTPaKEHUHU U NpeIoMiIeHuH. 3akoH bprocrepa.

2. MexaHnuveckue rapMoHndeckue kojaedbanus. ['apmMonnueckuit ocimunsatop. [IpyxuHHBINA, Gusnye-
CKUH U MaTeMaTU4YeCKHi MasTHUKUA. ATOM Bojpopoja. [ maBHoe, opOUTanbHOE U MarHUTHOE KBAHTO-
Bble yuclia. MarHuTHBIM MOMEHT aTomMa. KBaHTOBaHHE MOMEHTa UMITYJIbCa.

3. 3amava. Konbiia HeroToHa HaOMOJAI0TCS C MMOMOIIBIO IBYX OJMHAKOBBIX IIOCKOBBITYKIIBIX JIMH3
paanycoM KpUBU3HBI R = 1 M, CJIOKEHHBIX BIUIOTHYIO BBITYKJIBIMU IMOBEPXHOCTSAMH, TaK YTO ILIOC-
KH€ TOBEPXHOCTH JIMH3 MapayuieabHbl. ONpenenuTs paguyc 2 BTOPOrO CBETIOr0 KoJblla, Halmroa-
€MOro B OTpakeHHOM cBeTe (A = 660 HM) pu HOPMAJILHOM Ma/ICHUU CBETa Ha MOBEPXHOCTh BEpXHEM
JIMH3BL.

3apenyromuii kadeapoii Ycenaxues P.T.

MMHHCTEPCTBO HAVKU U BBICIIET'O OBPA30OBAHVISI POCCHI7ICI§OI7I OENEPAILIUN
I'PO3ZHEHCKHWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
“MeHu akagemuka M. /[, MumnoHmukoBa

DK3AMEHALIMOHHBIN BUJIET Ne 20
mucturinHa: «duszukay (3 u3 3)

1. UnTepdepeHnoHHas KapTHHA OT IBYX KOT€PEHTHBIX HCTOYHUKOB.

2. Iudpakius Ha KpyrioM OTBEPCTUH U Ha JHCKE.

3. 3amava. Kakoil HauMmeHblIel pa3peraronield cuiaoi R 1okHa 001a1aTh JTU(PPaKLMOHHAS peleT-
Ka, 4TOOBI C €€ MOMOIIbI0 MOXHO OBLIO Pa3pelIuTh JBE CHEKTpalIbHbIe TMHUU Kaius (A1 = 578 HM u
A2 = 580 uMm)? Kakoe HaumeHblliee yuciao N IITPUXOB JIOJKHA UMETh 3Ta pPellleTKa, 4YToObl pa3pele-
HUE ObLJIO BO3MOXHO B CIIEKTPE BTOPOIO MOPSIKA.

3apenywomuii kadeapoii Ycenaxues P.T.

MMHHCTEPCTBO HAVKH U BBICIIEI'O OBPABOBAHHSI POCCI/II71CI§OI71 DOEJJEPALIA
I'POZHEHCKHWU 'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. /[, MummmmnoHmukoBa

DKk3aMeHarnoHHbINA Ouner Ne 21
aucuuminHa: «Pusnka»

1. 3axon Mamtoca. JIBoifHoe styuenpenomienue. MickyccTBeHHas onTuyeckas aHu30TPOIUS.
2. N'apmonunyeckre KosebaHus U UX XapakTepucTuka. JuddepennuanbHoe ypaBHEHHE rapMOHUYe-
CKUX KOJIeOaHHH.
3. Bamaya. Ha audpakuumonnyro pemerky, conxepxkamyto n= 100 mTpuxoB Ha 1 MM, magaer Hop-
MaJIbHO MOHOXPOMaTHUYECKUN CBET. 3pUTeNibHasl TpyOa CIIEKTpOMETpa HaBelIeHa Ha MaKCUMyM Tpe-
ThEro nopsaka. YtoObl HaBeCTH TPYOY Ha APYroil MaKCHMyM TOTO e MOPAIKa, €€ HY’KHO TTOBEPHYTh
Ha yroi Ag = 20°. OnpenenuTs ATUHY BOJIHBI A CBETA.

3aBenymouuii kadeapoii Ycnaxues P.T.

MUWHUCTEPCTBO HAVKHU Y BBICIIIET'O OBPA30OBAHU ST POCCUNCKON DEJEPALINU
I'POSHEHCKHWU I'OCYAAPCTBEHHbBIM HEO®TAHOU TEXHUYECKWU YHUBEPCUTET
nMeHH akajgemuka M. JI. MuuiMoHIuKoBa

DK3AMEHALIMOHHBIN BUJTET Ne 22
JqucuuninHa: «Pusukay
1. KBanToBas runote3a u ¢popmyna [lnanka.
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2. KorepeHTHbIE UCTOYHUKH CBETA.
3. 3agaua. Temneparypa T uepHoro Tena paBHa 2 kK. Omnpenenuts: 1) cneKTpajlbHYIO MIOTHOCTb

sHepruu uznydeHus u(h, T) s qauHel BOIHBL A = 600 HM; 2) 9HEPreTHYECKyI0 CBETUMOCTh R B MH-
TepBaje JUIMH BOJH OT A1 = 590 HM 110 A2 = 610 HM.

3aBenyromuii kadgeapoi Ycnaxues P.T.

MMHHCTEPCTBO HAVKH 1 BBICIIET'O OBPA30BAHISA POCCHVICISOVI OEJIEPALIVIN
I'POZHEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKUM YHUBEPCUTET
“MeHHu akagemuka M. /I, MumnoHImukoBa

DK3aMeHaMoHHubIN Ouier Ne 23
JUCcHUIUIMHA: «Du3uKa»
1. Jucnepcus cera. O61acT HOPMAIBHOM U AaHOMAIBHOM JTUCTIEPCHUH.

2. Jlunza. [Toctpoenue u300pakxeHus B TNH3AX.
3. 3agava. OnpenenuTs JIMHY A Oeryiield BOJHBI, €CJIM B CTOSYECH BOJIHE paccTosiHue [ Mexay: 1)

NEepBOM U CeIbMOM MYYHOCTSIMU PaBHO 15 cM; 2) mepBbIM U YETBEPTHIM Y3JIOM paBHO 15 cM.

3aBenyrommii kadenpoi Ycnaxues P.T.

MI/IHI/ICTEPCTBvO HAVYKHU U BBICHJEFQ OBPA3OB/§HI/IH POCCI/II71CI§OI71 DEJNEPALINN
I'POSHEHCKUNU I'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
“MeHHU akageMmuka M. /. MuInoHIUKoBa

DK3AMEHALIMOHHDBIN BUJIET Ne 24
qucuuiuinHa: «Pusuka»

1. BeiBon u3 popmysnsl [lnanka 3akonoB Buna u Credana-bonbimana.

2. IlpoxoxieHre 4acTull 4yepe3 NOTeHIUaIbHbIN Oaphep.
3. 3apauva. [{ng npekpamenust porodddexra, BHI3BaHHOTO 00JydYeHHEM MJIATUHOBOMN MJIACTUHBI YIlb-

TpapHUOJIETOBBIM CBETOM, HY)KHO MPUJIOKUTH 334 KUBAIOILYI0 pa3HOCTh noteHuuanoB U; = 3.7 B.
Ecnu miaTMHOBYIO MIaCTHHY 3aMEHUTh IUIACTMHOM M3 JAPYroro marepuana, TO 3aJep>KHUBAIOLIYIO
Pa3HOCTh MOTEHIIMAJIOB MIPUAETCS yBenuuuTh 10 U, = 6 B. Onpenenuts paboTy A2 BBIXOAA DIIEKTPO-
HOB C TIOBEPXHOCTH HOBOM IUIACTHHBI, €CIIU JIJIs MJIaTHHBI paboTa Beixoga A; = 6.3 3B.

3aBenyrommii kadenpoi Ycnaxues P.T.

MHUHUCTEPCTBO HAVKH U BBICIHEI'O OBPA3OBAHMS POCCI/IVICKOIZI OEJJEPALIN
I'POBHEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKWU YHUBEPCUTET
nMeHu akagemuka M. /[, MummmoHmukoBa

DK3aMeHaIMOHHbIH Ouet Ne 25
mucramnHa: «Dusukay

1. Audpakuus Opaynrodepa Ha 1udpakimOHHON pemieTke.

2. SInepuble cuibl. Me3oHbl. OOMEHHBIH XapakTep SACPHBIX CHIL.

3. 3apava. [Inockas 3BykoBas BosHa uMeet nepuon 7' = 3 mc, ammumityny 4 = 0.2 MM U JUIMHY BOJIHBI
A=1.2 M. JIns TOYeK cpeibl, yaaleHHBIX OT UCTOYHMKA KoJeOaHui Ha paccTosHue x = 2 M, HalTH: 1)
cMmerneHne E(x,f) B MOMeHT! = 7 Mc; 2) cKopocTh 0&(x,1)/0t n yckoperue 0%E(x,t)/0f ans Toro e Mo-

MeHTa BpeMeHH. Hauanbhyio a3y xonebanuil npuHATH paBHOM HYIIIO.

3aenyromuii kageapon Yenaxues P.T.

MI/IHI/ICTEPCTBVO HAVYKHU U BBICHIEFVO OBPA3OB/§HI/I${ POCCHﬁCISOﬁ DOEJIEPALINN
I'POSHEHCKUU I'OCYAAPCTBEHHbBINM HEOTAHOM TEXHUYECKNUU YHUBEPCUTET
uMeHu akagemuka M. /. MummoHmukoBa
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DK3AMEHAILIMOHHBIA BUJIET Ne 26
IUCIUILINHA: «DHU3uKay

1. Baemawuit potorddext u ero 3akonsl. OnbiTel CToseTOBa. @OTOHBI. YpaBHEHHE DUHIITEHHA 1151
BHenHero Goroaddexra.
2. OCHOBHBIE 3aKOHBI TEOMETPUUYECKON ONTUKH.

3. 3apaya. CpeiHEKBaIpaTUUHOE 3HAUEHUE UHAYKIIMY MarHUTHOI'O NOJISL B AJIEKTPOMAarHUTHOM
BoJiHE paBHO B=2.50 uTxn. KakoBa HHTEHCUBHOCTb 3TON BOJIHBI?

3aBenyromuii kadgeapoi Ycnaxues P.T.

KpuTtepun oneHku 3HAHMH CTYJAEHTA HA IK3aMeHe

OneHka «OTJIMYHO)» BBICTABIISIECTCS CTYIEHTY, IIOKa3aBUIEMY BCECTOPOHHUE, CUCTEMATU3UPOBAHHbIE,
rIIyOOKHue 3HaHUsI Y4eOHOU MpOorpaMMbl TUCIHHUIUIMHBI U YMEHHUE YBEPEHHO MPUMEHSATh UX Ha Ipak-
THUKE TP PEIIEHNH KOHKPETHBIX 3aj]1a4, CBOOOJHOE U MPaBUILHOE 00OCHOBAHHME MPHUHSATHIX pellie-
HUM.

OneHka «X0poOIIO» - BBICTABIISIETCS CTYJIEHTY, €CJIM OH TBEPJIO 3HAET MaTepuai, IPpaMOTHO U
MO0 CYIIECTBY M3JIAaraeT €ro, yMeeT NPUMEHATH IMOJTYYECHHbIC 3HAHUS HA MPAKTUKE, HO JIOITYyCKa-
€T B OTBETE WJIM B PEIICHUU 3aJ1ad HEKOTOPbI€ HETOYHOCTHU, KOTOPHIE MOXKET YCTPAHUTh C
MOMOIIBI JONOJHUTEIBHBIX BOIIPOCOB MPENOAABATENIS.

OuneHka «yJ10BJIETBOPUTEIbHO» - BBICTABISIETCS CTYIEHTY, MOKa3aBlieMy (pparMeHTapHBIN, pas-
PO3HEHHBIA XapakTep 3HAHWM, HEIOCTATOYHO MpaBUJIbHBIE (DOPMYITUPOBKH Oa30BBIX MOHSITHH,
HApYLIEHUS JOTMYECKOM MOCIENO0BATENBHOCTH B HM3JIOKEHUH IPOTPAMMHOIO MaTepuayia, HO IpHU
STOM OH BJIQJICET OCHOBHBIMH pa3fesiaMu y4eOHOU MpOrpaMMbl, HEOOXOIUMBIMU ISl JATbHEUIIIEro
00yueHUsI 1 MOXKET MPUMEHSTH MOJyUYeHHBIE 3HAHUS TI0 00pa3ily B CTAaHAAPTHOM CUTYyaIlH.

OueHka «Hey10BJIEeTBOPUTEIBLHO)» - BHICTABIISICTCS CTYJIEHTY, KOTOPHIA HEe 3HAaeT OoJyiblIei 4a-
CTH OCHOBHOTO COJAEpKaHHUs yuyeOHOW mMporpaMMbl AUCHUILUIHNHBI, JOMYCKAeT rPpyOble OMTHOKU
B (OpPMYITUPOBKAX OCHOBHBIX TOHSATUW MUCIMIUIMHBI U HE YMEET HCIIOJIb30BaTh IMOJYy4YEHHBIE
3HAHUS IPU PEIICHUU TUIOBBIX MPAKTUYECKUX 3a]a4.
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KommiekT 1adoparopHbix padoT
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1. II cemectp
1,2. | O6paboTKa pe3ynbTaToB (PU3MUECKOr0 IKCIIEPUMEHTA.
OmnpeneneHne yCKopeHus: CBOOOHOTO NaieHus () C TTOMOIIBIO
MaTeMaTHYeCKOro MasiTHUKa
Onpeznenenre MOMEHTa HHEPLUH C TOMOIIBIO MasiTHUKA Makc-
BeJJIa
Onpenenenne k03 PuineHTa BHYTPEHHETO TPEHHS KHUIKOCTH IO
meroay Crokca
Onpenenenne OTHOMEHHS TETNIOEMKOCTEH BO3AyXa MPH TOCTOSTH-
HOM JIaBJICHUU U 00beMe
3. 3. T cemectp
N3yueHne 351eKTpOu3MepUTENbHBIX PUOOPOB
W3yuenne paboThI AIEKTPOHHOTO ocumyutorpada
Omnpenenenue padbOThI BBIXOAA FIEKTPOHOB U3 MeTaslia
M3yueHue 3J1eKTpUUECKUX CBOWCTB CETHETORIETPUKOB
Onpeznenenre OTHOMEHHS 3apsiia DJIEKTPOHA K €r0 Macce METo-
JIOM MarHeTpoHa
4. 4. IV cemectp

JIMH3EI 1 UX MOrpeIIHOCTU

Onpenenenre paccTosIHUA MEXAY EeasiMH B onbiTe FOHTa

HccnenoBanue 3akoHa Manoca U MPOX0XKACHUS MOISIPU30BAHHO-
ro cBera uepe3 (a30BYIO IUIACTUHKY

Omnpenenenne GOKYCHBIX pACCTOSHUN MOJIOKUTEIBHON U OTpHULIa-
TEJILHOM JIMH3 MeTo10M beccens
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Kputepuu onenku:

— 3a BBITMIOJTHCHHUE OJTHOM TaOOPaTOpPHO pabOTHI CTYACHT MoTydaeT 4 Oasia.
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