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IMacnmopT (poHIa OLIEHOYHBIX CPEACTB MO AUCUHUILINHE «DPU3HKA)

Kontponupyemsie paziensl 1ucLu-
MJIMHBI

Kox xoHTponupy-
€MOI KOMITCTCH-
187051

HanmMmenoBaHue O1leHOYHOTO
CpeacTBa

dusnyeckrue 0OCHOBEI MEXaHUKH

OIIK-1
OIIK-1.1.

CrnocobeH pemiath 3aa4u
npoeCCHOHATIBHON JIeATeIb-
HOCTH Ha OCHOBE HCIIOJb30-
BaHUA TCOPCTUICCKHUX n
HPaKTUYECKHX OCHOB ecTe-
CTBCHHbBIX H TCEXHHUYCCKHUX
HayK, a TaKXe MaTeMaThye-
CKOTo anmapara

MonekynspHasi hpuzuka, U TEPMOIH-
HaMHKa

OIIK-1
OIIK-1.1

CrnocobeH pemiath 3aa4u
npoeCCHOHATIBHON JIeATeIb-
HOCTH Ha OCHOBE HCIOJIb30-
BaHUA TCOPCTUICCKHUX n
HPaKTUYECKHX OCHOB ecTe-
CTBCHHBIX H TEXHHUYCCKHUX
HayK, a TaKXe MaTeMarhye-
CKOT0 anmapara

QHGKTpOZ[I/IHaMI/IKa

OIIK-1
OIIK-1.1

CrnocobeH pemaTb 3ajadu
npodeccuoHanbHON /eqaTeNb-
HOCTH Ha OCHOBE HCIOJIb30-
BaHUA TCOPCTUICCKHUX n
NPAaKTHYECKHX OCHOB ecTe-
CTBCHHBIX H TEXHHUYCCKHUX
HayK, a TaKKe MareMaruye-
CKOT'O anmapaTra

Konebanus u BOIHEI

OIIK-1
OIIK-1.1

CrnocobeH pemaTtb 3ajauu
npodeccuoHanbHON /eqaTeNb-
HOCTH Ha OCHOBE HCIOJIb30-
BaHUA TCOPCTUICCKUX nu
IPAaKTUYECKUX OCHOB ecTe-
CTBEHHBIX H TCEXHHUYCCKHUX
HayK, a TaKkKe MaTeMaTude-
CKOTO anmapaTra

OnTHka (reomeTpudeckasi U BOJIHO-
Bast)

OIlK-1
OIIK-1.1

Cnocoben pemaTh 3amadu
npodeccuoHaNbHON JesaTeNb-
HOCTH Ha OCHOBE HCIIOJIB30-
BaHUS  TEOPETHUYECKUX U
MPAKTUYCCKUX OCHOB €CTC-
CTBCHHBIX M TEXHUYECKHX
HayK, a TaKke MaTeMaThde-
CKOTO amnmapara

KBanToBas ¢pusuka.

OIlK-1
OIlIK-1.1

Cnocoben pemaTh 3amadu
npodeccCHOHANBLHON JIeaTeNb-
HOCTH Ha OCHOBE HCIIOJIb30-
BaHUS  TEOPETHUECKUX U
MPAKTUYCCKUX OCHOB €CTC-
CTBCHHBIX M TEXHUYECCKHX
HayK, a TaKke MaTeMaThde-
CKOTO armapara

DnemMeHThl GU3UKH aTOMOB U MoJie-

OI1K-1

Cnocoben pemaTh 3a1a4u




KyJ OIIK-1.1 npodecCHOHALHON JIeaTeNb-
HOCTH Ha OCHOBE HCIMOJIb30-
BaHUS  TEOPETUYECKUX W
MPAKTUYECKUX OCHOB €cTe-
CTBEHHBIX U TEXHUYECKUX
HayK, a TaKXXe MareMaruye-
CKOrO annapara
8 | DneMeHTHI (PU3UKKU ATOMHOTO SiApa U OIIK-1 CrocobeH pemiate  3ajadu
3JIEMEHTAPHBIX YaCTUIL OIIK-1.1 npodeccuoHanbHON eqaTesb-
HOCTH Ha OCHOBE HCIHOJb30-
BaHUSI  TEOPETHUYECKUX U
MPAKTUYECKUX OCHOB ecTe-
CTBEHHBIX U TEXHUYECKUX
HayK, a TaKXXe MareMaruye-
CKOrO anmnapara
IlepeyeHb O1lIeHOYHBIX CPEACTB.
Ne i/ | HaumeHoBaHUE OLIEHOUHOTO Kpatkas xapakrepucTrka [IpencraBnenue oreHOYHO-
CpeICcTBa OLICHOYHOI'O CPEJICTBA ro cpecTBa B GoHIE
1 3anmava [IpoGnemHoe 3amanue, B KO- | 3ajaHus Ui pelleHus
TOpOoM OOydaromeMycs mpej- 3aa4u
JaraloT OCMBICTUTH peajib-
HYI0O TpOQEecCHOHATBHO -
OpUEHTHUPOBAHHYIO  CHUTya-
L[1I0, HEOOXOIUMYIO AJIs pe-
IICHHsS] TaHHOM MPOOIeMbl
2 JIaGoparopHoe 3a1aHue Bremonnenue cryaentom sa- | Komriuiekt mabopaTopHBIX
OopaTopHOW pabOTHI MO pa3- pabor
JesaM
3 KonTponbnas pabota CpenctBo npoBepku ymeHuid | KOMIIIEKT KOHTPOIBHBIX
MIPUMCHSITh MIOJTy9ECHHBIC 3aJJaHMid IO BapHaHTaM
3HaHUS AJI1 pPEeUIeHHs 3aaad
OTIpeIeNIEHHOTO TUIIA IO TEME
WIM paszjeny ydeOHOW maMc-
IUTUTAHEIL.
4 Bomnpocs! muisa pyoexHoit at- | CpeAcTBO KOHTPOJSL  YCBOE- Ilepeuens Bonpocos
TeCTalluu HUS y4eOHOTO MaTepuana.
[IponykT camMoCTOSATENbHOU
paboTHl CTy/AEHTA, MPEICTaB-
TS0 coO00l KpaTkoe H3-
JIO)KEHHE B TIMICBMEHHOM BHJIE
TEOPETUYECKOT0 MaTepuana
5 3aueTHoO-7K3aMeHalMoHHble | CpelcTBO KOHTPOJIS yCBOE- KommuiexT 3auetHo-

MaTcpHUaJIbl

HUSl y4eOHOTO MaTepuaja Te-
MBI, pa3jiena Wik pa3iesioB
JMCIUIUIMHBI, B BUJE cobece-
AO0BaHUA IperoaaBaTeisd U
oOyuatomerocs

9K3aMCHAIITMOHHBIX OuIeTOB




KENC-3AJIAUHN

2 cemecTp
3anganue 1

1. /IBe aBTOMAIIMHBI JBUXKYTCS 10 AOPOraM, yrojl MeXIay KoTopbiMH, a = 60°. CKOpOCTh aBTOMAIINH
01= 54 KM/4 ¥ 0= 72kM/4. C KaKOH CKOPOCTBIOV YIAISIOTCIMAIINHBI OJTHA OT IPYToii?

2. Opynue, KeCTKO 3aKpEIUICHHOE Ha JKEIEe3HOJOPOKHOW minaTdopme, MPOU3BOIHUT BHICTPEI
BJI0JIb TOJIOTHA JKE€JIE3HOW Joporu noja yrioM o = 30° kK auHuM ropu3oHTa. OnpeaeanuTb CKo-
pocTh Uz0oTKaTa miaaT(OpMBbl, €CIU CHapsJ BBUIETAET CO CKOPOCTHIO u; = 480 m/c. Macca
m1aTdOpMBI C OPYIMEM U CHapsmaMu M, = 18T, Macca cHapsga M = 60 kr.

3amanue 2

1. lap maccoit M= 1 Kr IBHXKETCS CO CKOPOCTBIO 01= 4 M/C M CTAJKMBACTCS C IIAPOM MacCCOM
M,=2KT, IBUXKYIIAMCSI HABCTPETY €My CO CKOPOCThIO 2 = 3 M/c. KakoBbl ckopocTul; ¥ U IIapoB 1mo-
ciie ynapa? Y ap currarb a0COIFOTHO YIPYTUM, TPSMBIM, IEHTPATbHBIM.

2. OnpenenuTh KOJINYECTBO TEIUIOTH Q, KOTOpOE Hallo0 COOOMUTH KHCIopoay oobemMoM V = 50 i1 pu
€ro M30XOPHOM HarpeBaHUH, YTOOBI JaBJICHUE T'a3a MOBBICKIIOCH Ha Ap = 0,5 Mma.

3amanue 3

1. neanpHblii ra3 coBepiiaet nuki KapHo npu temnepatypax terionpuemanka 7> = 290 K u Temo-
ormatunka 71 = 400 K. Bo ckoyibko pa3 yBeMHYUTCS KOIPQPUIIUSHT MOJIE3HOTO JESHCTBHUS 1| UKIIA,
ecJId TeMIepaTypa TemiooTaaTurnka Bospactet 10 771 = 600 K?

2. Haiitu Maccy MBobl, BOLIEeIIICH B CTEKIISTHHYIO TpYOKy ¢ auamerpom kanaina d = 0,8 mm, omy-
[ICHHYIO B BOJAY Ha Mamyto riyouHy. CuuTath cMadyiBaHUE TOJTHBIM.

3amauue 4

1. ITpu u3oTepMuyeckoM pacuMpeHuu azora npu temmeparype 7' = 280 K o6bem ero yBennuuics B
nBa pasa. OnpenenuTs: 1) coBepUICHHYIO IIPU pacUIMpPEHUN raza paboty 4; 2) usmenenue AU BHyT-
peHHel 3Hepruu; 3) KOIW4YecTBO TeIIoThl Q, moiaydyeHHoe ra3oM. Macca azota m = 0,2 Kr.

2. UneanpHblit Ta3 coBepinaet nuuki KapHo. Temneparypa TiTeruiooTnaTuuka B 4eThipe pasza (N = 4)
Oosble TeMmepaTypsl TelionpueMHuka. Kakyio 1070 @ KOJIMYecTBa TEMJIOThl, MOJYYEHHOro 3a
OJIMH ITUKJ OT TEIIOOTAATYUKA, Ta3 OTAACT TEIUIONPUEMHHUKY?

3aganue 5

1. Kakyro paboty 4 HaJ0 COBEPIIUTH MPU BHIIYBAaHUM MBUIBHOTO MY3bIPs, YTOOBI YBETUYHUTH €rO
oosem ot V1 =8 o mo V=16 cm>? Cunrath MPOIIECC U30TEPMUUECKHIM.

2. Ha cxambe JKyKOBCKOTO CTOUT YENOBEK U JCPKHUT B PyKax CTEPKEHb BEPTUKAIBHO MO OCHU CKa-
MbU. CKaMbsl C 4ETTOBEKOM BPAIAETCs C YIIIOBOM CKOPOCThIO w1 = 4 paa/c. C Kakoil yriioBod CKOpo-
CTBIO y OyIeT BpallaThCs CKaMbsl C YETIOBEKOM, €CIIH MOBEPHYTh CTEPKEHb TaK, YTOOBI OH 3aHsII
rOpU30HTaNIbHOE ToJI0keHue? CyMMapHbIii MOMEHT MHEPIUH YeJIOBEKa U CKaMbH J=5kr"-
M . Hnuna crepxus € = 1,8 M, Mmacca m = 6 kr. CuuTarh, 4TO UEHTP MACC CTEP>KHS C YEITOBEKOM
HaxXOJIUTCSA HAa OCH TUIaT(OPMEI.

3aganue 6



1. Kakas pabora A Oynmet coBepIlleHa CHIIaMH TPaBUTAIIMOHHOTO TOJIS MPHU MAJCHUH Ha 3eMJTIO0 Tena
maccoit m= 2 kr: 1) ¢ Beicotsl h = 1000 kM; 2) U3 66CKOHEYHOCTH?

2. Touyka y4acTBYeT OJHOBPEMEHHO B JIBYX B3aHMMHO NEPIEHAUKYISPHBIX KOJeOAHMIX, YPaBHCHUS
KOTOPBIX X = Aisinwit u Y = Aycoswat, tne A1 =8 em, Ay = 4 em, 1= wy = 2¢. Hamacats ypaB-
HEHHE TPACKTOPHUH U TIOCTPOUTH ee. [loka3arh HampaBiieHUE TBUKCHUS TOUYKH.

3 cecmecTp
3amanue 7

1. B ckpemieHHBIC IO TPSIMBIM YTIJIOM OJTHOPOAHBIE MarHuTHOE (H = 1 MA/M u anektpudeckoe (£ =
50 kB/m) mons Bneten woH. [Ipu kakol CKOpOCTH V MOHA (M0 MOYJIIO M HAIPaBJICHHUIO) OH OyIeT
JIBUTATHCS B CKPEILICHHBIX MOJISAX MPSIMOJIMHEUHO?

2. OnpenenuTh MarHUTHBIM TOTOK @, IPOHU3BIBAIOIIUIN COJICHOU, eciu ainuHa £ = 50 cM M mar-
HUTHBIN MOMEHT pp= 0,4 BO.

3aganue 8

1. Kosnblio u3 MeHOTO npoBojia Maccoi M = 10 r moMeIeHo B OAHOPOJHOE MarHUTHOE T10J1€

(B = 0,5 Tn) Tak, 4TO MIOCKOCTh KOJbLA COCTABISACT yroi £ = 60° ¢ TMHUSIMH MarHUTHON WHIYKIHH.
Omnpenenuts 3apsa Q, KOTOPBINA MPOWIET MO KOJBILY, €CIIU CHATH MArHUTHOE TTOJIE.

2. VIcTOYHMK TOKA 3aMKHYJIHU Ha KaTywky conporusieHneM R =20 Om. Yepes Bpemsa t = 0,1 ¢ Toka
| B karymke nocturia 0,95 npeaenpHoro 3HaueHusa. OnpenenuTs UHAYKTUBHOCTh L KaTymiku.

3aganue 9

1. DnexTpoH ABMXKETCS BJIOJIb CUJIOBOW JIMHMM OJHOPOJHOTO 3JIEKTpUUYECKOro moiyid. B HekoTopoii
TOYKE I0JI C NOTEHIHMAIOM @1 = /(0 B 311eKTpoH umen ckopoctb Vi = 6 Mwm/c. Onpenenuts NOTeH-
Ua @y TOYKYU OIS, TOUs O KOTOPOU JIEKTPOH MOTEPSIET MTOJIOBUHY CBOEM CKOPOCTH.

2. TIn0ocKHMil KOHAEHCATOP ¢ IUIOMANBIO MIACTHH S = 200 ey’ Kakias 3apsokeHa 10 PasHOCTH TOTEH-
nuaioB U = 2 kB. Paccrosiaue mexay miactuHamu d = 2 cm. JudnekTpuk — crexio. OnpenenuTh
sHepruto W nosist KOHJeHCaTOpa U INIOTHOCTh SHEPTUU @ TOJIS.

3amaunue 10

1.3/1C Garapeu e¢= 12 B. Ilpu cune toka | = 4 4 KIIJI 6arapen n = 0,6. Onpenenuts BHyTpEeHHEE
conpotusieHue R; 0atapen.

2. Cuyia ToKa B LIENH U3MEHSAETCs cO BpeMeHeM Mo 3akoHy | = lge™. OnpeenuTh KOIM4ecTBO Temio-
ThbI, KOTOPOE BBIJENIUTCS B IPOBOJAHUKE conpoTuBieHueM R = 20 Om 3a BpeMs, B TE€4€HHE KOTOPOTO
TOK YMeHbIIUTCA B € pa3. KoaddunueHrt a npuHATh paBHBIM 2 - 10%ct,

3amaunue 11

1. ITo ABYM CKpEIICHHBIM IO]] MIPSIMBIM YTJIOM OECKOHEUHO JUTMHHBIM MPOBOJOM TekyT Toku | u 21 (I
=100 A). Onpenenuth MarHUTHYIO HHAYKIKIO B B Touke A (puc. 10). Paccrosaue d = 10 cm.

2. KBagparHas mpoBOJIOYHAs paMKa pacIiojio’keHa B OJHOM IIIOCKOCTH C JJIMHHBIM MPSMBIM IIPOBO-
JIOM TakK, YTO JIBE€ €€ CTOPOHBI MapajielbHbl IpoBoay. [lo pamMke U IpoBOAY TEKYT OJMHAKOBBIE TOKH
| = 200 A. Onpenenuts cuiy F, neiicTByromyo Ha paMKy, eciu Oinkaiilnas K MpoBOAY CTOpPOHA
paMKU HaXOAMTCA OT HETO HA PaCCTOSIHUM, PABHOM €€ JITHHE.

3amganue 12



1. Crepxenp mmuuoit { = 20 cM 3apsoKeH paBHOMEPHO PACTpEICICHHBIM 3apsoM C JTUHEHHOM
wioTHOCThIO T = 0,2 MkKi/M. CTtepikeHb BpaiaeTcs ¢ yactotoit n = 10 ¢! otHOCHTETBHO OCH, nep-
MEHIUKYJSIPHON CTEPKHIO M MPOXOAAIIEH depe3 ero koHel. OnpeneauTb MarHUTHBIM MOMEHT P,
00YCJIOBJICHHBIN BpAILICHUEM CTEPKHSI.

2. MarauTHbIi MOMEHT Py TOHKOTO HPOBOSIIETO KOJbIA Py = 5 A - M. Onpenenutb MarHUTHYIO
UHAYKIUI0 B B Touke A, Haxos1Ieicst Ha OCH KOJbLIa U YAAJICHHOM OT TOYEK KOJIbIIa Ha PACCTOsTHUE
r=20 cm (puc. 7).

3amanue 13

1. TTo Tpem mapajuie/IbHbIM TPSIMBIM ITPOBOJIAM, HAXOISIIUMCS Ha OJMHAKOBOM paccTosHuu d = 20
CM JpYT OT JApyTa, TeKyT oauHakoBbie TOkH | =400 A. B 1Byx mpoBoax HarpaBieHHUs TOKOB COBIIa-
JAlOT. BpUMCIUTE IS KaXAOr0 U3 IMPOBOAOB OTHOILICHHWE CHIIBI, JIEMCTBYIOLIEW HAa HEro, K €ro
JUTHHE.

2. Jluck paguycoM R = 8 ¢cM HeceT paBHOMEPHO pacIpellelIeHHbIN Mo moBepXHOCcTH 3apsn (¢ = 100
HKJ'I/MZ). Onpenenutb MarHUTHBIA MOMEHT Pm, OOYCIIOBIECHHBIA BpPAllEeHHUEM JIHUCKA, OTHOCUTEIHHO
OCH, TPOXOJSIIECH Yepe3 ero LUEHTP U MEePIEeHIUKYISIPHOM TIIOCKOCTH IUCKA. YTJOBas CKOPOCTh
BpalieHus aucka o = 60 pan/c. 5.

4 cemecTp
3amanue 14

1. Cpennsist sHepreTuyeckas cBeTUMOCTh R moBepxHoctu 3emiu paBHa 0,54 [[)K/(CMZ' MuH). KakoBa
JOJDKHA OBITH TemnepaTypa 1 MOBEpXHOCTH 3eMIIM, €CITU YCJIOBHO CUMTATh, YTO OHA M3ITy4aeT Kak
cepoe Teno ¢ kodddunuentom yepHoTsl ar=0,257?

2. Ha nuHKOBYIO IJIaCTUHY HAINpaBlieH MOHOXPOMATHYECKUH MydoK cBeTa. POTOTOK MpeKpalaeTcs
npu 3agepkuBatonieii paznoctu noreniuanos U = 1,5 B. Onpenenuts AnMHy BOJIHBI A CBETa, Majia-
IOIIETO Ha IJIACTUHY.

3aganue 15

1. OnpenenuTs UMNYILC pe JIEKTPOHA OTNAYM, €CIM (POTOH ¢ IHepruent €1 = 1,53 MaB B pesynbra-
TE paccesHusi Ha CBOOOHOM 3JIEKTPOHE MOTEPST 3 CBOEH SHEPIHH.

2. Ilpu xaxoii ckopocTy 3 (B IOTSIX CKOPOCTH CBETA) PENIATUBUCTCKAS Macca JIF000H YacTHITHI Bellle-
cTBa B N = 3 pa3a 0oJibllIe Macchl MOKOs?

3amanue 16

1. Temnepatypa abcontotHO yepHoro Tena T =2 kK. OnpenenuTs JUIMHY BOJIHBI Ay, HA KOTOPYIO
NPUXOIUTCS MAKCHMYM SHEPTHH U3TYYCHHUS, H CIEKTPATBHYIO IJIOTHOCTh SHEPTETHYECKON CBETH-
MOCTH (M37y9aTeIbHOCTH ) (I, T)max JJIS1 9TOM UTHHBI BOJIHBI.

2. ®otoH ¢ sHeprueit € = 10 3B mamaet Ha cepeOpsHYIO IIACTHHY U BhI3BIBaeT Gorodddekt. Ompe-
JENUTh UMITYJIbC P, TOTYYSHHBIN MIACTHHOMN, €CIM MPUHAThH, YTO HAMPABJICHUS ABIKEHUS (POTOHA U
(b OoTORIEKTPOHA JIKAT HA OJHON MPSIMOM, IEPIIEHANKYISIPHON OBEPXHOCTH TUIACTHH.

Samanue 17

1. Bo ckonmpko pa3 u3MeHHUTCs neproA I’ BpalieHne 3JeKTpoHa B aTOME BOJOPO/IA, €CIIN MPHU Tepexo-

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

2. Ilpu KakuX 3HAYEHUSIX KHHETHYECKON dHeprun 7 3JIeKTpoHa OMMOKa B ONpeeIeHHH 1e0pOnIeBCKO
JUTUHBI BOJIHBI AIIO HEPEISATUBUCTCKOM dopmyre He nmpesbimaeTr 10%?



3amanue 18

1. Anpda-yactuiia HaxoguUTCs BOECKOHEYHO TIYyOOKOM, OJTHOMEPHOM, MPSIMOYTOJbHOM
NOTEHIIMATBbHOM sIIuKe. Mcmonap3ysi COOTHOMEHUE HEOMPEAeICHHOCTEH, OLICHUTh MHUPUHY
{ syKa, ecliv U3BECTHO, UTO MUHUMAaJIbHAS dHEPTUSA a-4aCTUIBI Enin = 8 MaB.

2. Cpennee BpeMs xu3HU At aToma B BO30YKJIEHHOM COCTOSHUU COCTAaBIISIET OKOJIO 10% c. [Ipu
mepexoje  aroMa B HOPMAaJIbHOE  COCTOSIHME  HCITyckaercss  (OTOH, cpenHss  JUIMHA
BOJIHBI <A> koroporo paBHa 400 M. OICHUTh OTHOCUTEIIbHYIO HMIMPUHY AA/AM3ITydaeMoil Criek-
TpaJbHOU JIMHUU, €CJIM HE TPOUCXOJUT YILIUPEHHS IMHUU 34 CUET APYTUX MPOLIECCOB.

3ananue 19

1. DnekTpoH HAXOIUTCA B OCCKOHEYHO IITyOOKOM, OJHOMEPHOM, MPSMOYTOJIHHOM OTCHIINA b-
HOM siuke mupuHou €. B xakux Toukax B uHTEpBasie O0<X<{ IJIOTHOCTHU BEPOATHOCTU HAXOXKJE-
HUSI 3JIEKTPOHA HA BTOPOM U TPETHEM JHEPreTUUECKUX YPOBHSIX OAWMHAKOBBI? BBIYHCINTH MIOT-
HOCTb BEPOSITHOCTH JIJIsl TUX TOUeK. PerieHue nosicHuTh rpaukoM.

2. Onpenenuth yncio Nsagep, pacnagaronuxcs B TeueHue BpemeHu: 1)t; = 1 mMuH,;

Kpurepuu onenku:

—CCJIKM CTYACHT NIPABUJIbHO PCIINII OAHY 3a/1a4y, TO OH IIOJIYy4acT 2,5 bamia.

Bonpocs! 1J1s1 pyOeskHOM aTTecTAHN

Bropoii cemectp
Bormpocs! k mepBoii pyOexHO# aTTecTarium

1. MarepuanbHas TOYKa, Paanyc-BEKTOP, BEKTOPHI MEpPEMEIICHUs, CKOPOCTH, YCKOpPEHMs. 3aKOH
JIBYDKEHUS, TPAEKTOPUS U MTPONACHHBINA MYTh.
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©CoNok~wWNE

JIBrm>keHHE MO OKPYKHOCTH. BEKTOphl YrjaoBOM CKOPOCTH W YIVIOBOTO YyCKOpeHus. CBsi3b
JUHENUHBIX U YTJIOBBIX KHUHEMATUYECKUX BETUYMH.

ITepsbiii 3akoH HeroToHA. IHEpuMalibHBIE CUCTEMBI OTCYeTa. Macca, UMITyJbC, CUJIa.

Bropoii 3akon Herorona. Tperuit 3akon Herorona.

Bec Tena. HeecomocTh. Cuiibl TpeHUs.

Pabora cuinel, moutHocTs. Kunernueckas sneprus [lotenuuansHas sHeprus. CBsi3b MEXY CHIION
Y MOTEHIMATIbHON SHEPTUEH.

CoxpaHeHue MOJIHONH MEXaHUYECKOW SHEPTUU MAaTEepPUAIbHOM TOUKH B 110JI€ IOTEHIIUAIbHBIX CHJL.
L{eHTp Macc 1 3aKOH €ro JIBHKEHHUS.

3aKOH U3MEHEHMS U COXPAHEHUS UMITYJIbCA CUCTEMbI MaTEPUAIbHBIX TOUEK.

. MomeHnT nHepuuu. Kunernueckas sHeprus BpallarolIerocsi TBEPAOro Tena. MOMEHT UMIyJbca,

MOMEHT CUJIBI OTHOCUTEIBLHO OCH.
JlaBneHue B KUAKOCTSAX U razax. 3akoH Ilackarsi.
3akoH Apxumena.
YpaBHEHHE HEPA3PBIBHOCTH
VYpaBnenue bepnyiu.
Jlamunapuoe teuenue. TypOyneHntHoe teuenue. Yucno PeitHonbca.
Bsaskocts.
[TpeoOpa3zoBanus ["anunes. MexaHnueckuil NpUHLKII OTHOCUTENbHOCTHU. [locTynaTel cnenuaib-
HOi1 Teopun otHocutensHOCTU (CTO).
[IpeoOpa3zoBanusa Jlopenua
PenaruBucTckuii 3ak0H npeodpazoBaHUs CKOPOCTEH.
PenstuBucrckuit umnynsc. PenstuBucrckas popma Broporo 3akoHa HeroToHa.
3aKOH B3aMMOCBS3U MacChl U SHEPIUU.
'apmonnueckue konebaHWs M HMX XapaKTEPUCTHUKHU. JuddepennnanbHoe ypaBHEHHE
rapMOHUYECKUX KOJIeOaHU.
Mexanudeckue rapMoHrueckue kojnebanus. KuHetnueckas U MOTEHIMAIbHAS YHEPTUU TAPMOHH-
YEeCKUX KoJieOaHu.
I'apmonnueckuii ocumsuATop. IIpykuHHBIM MasTHUK. PU3nYecKuil MasTHUK. MaremaTu4ecKui
MasiTHUK.
Mexannueckue BoaHbL. [IpononabpHbIe U onepedHsble BOIHBL. [[I1MHa BOJIHBIL.

Bonpoce! ko BTopoil pyOexHol aTTecTauuu

Craructuueckas pu3uka U TepMOIMHAMUKA.

Macca n pazmepsl MOJIEKYJI.

TepmoanHamMuueckue napaMmeTpsl. MneanbHsli ras.

YpaBHEHME COCTOSHUS UACATBHOIO rasa. 3akoH JlanpToHa

OnbITHBIE Ta30BbIE 3aKOHBI.

Xa0THUYHOCTH MOJIEKYJISIPHOTO BMKEHUA. CpellHsAs CKOPOCTh MOJIEKYIL.

[TonsiTre abcomoTHON TemnepaTypbl U OCHOBHBIE nonoxeHust MKT.

3akoH MakcBeiia 0 pacipeielIeHMM MOJIEKYJ HJI€aIbHOIO T'a3a M0 CKOPOCTSIM.
bapomerpuueckas hopmyina.

10. Cpennee yncao CTOIKHOBEHUH U CPEIHSISL JUIMHA CBOOOIHOTO MpoOera MOJIEKYII.
11. SIBnenus mepeHoca.

12.ITpenmet TepmoauHamuku. OCHOBHBIE onpeeneHus. BHyTpeHHsist aHeprus cuctemsl. Konnye-
CTBO TEIJIOTHI.

13.IlepBoe Hauan0 TEPMOAMHAMUKH.

14. TennoeMkocTs raza. GU3NYECKNN CMBICIT YHUBEPCAIBHOM ra30BON IMOCTOSTHHOM.
15.ITlpuMeHeHne nepBOro Havajaa TEPMOJIMHAMUKHU K U30IIpOLIEccaM.
16.AmnabaTHsiii nporiecc. [lomuTpornHbIi porecc.

17.Kpyrogoii npouecc. O6paTumble 1 HEOOPATUMBIE TTPOLIECCHI.

18.2HTpONHSI.



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. CMaulBaHUE.
26.McnapeHue U mjIaBiIcHUE.

Tperuii cemecTp
Bormpocsl k nepBoit pyOeKHOU aTTecTaluu

1.9nexTpuzanus Tes. DAESKTPUUSCKUN 3apsil. 3aKOH COXpaHEHUs 3aps/ia.

2. 3akoH Kynona.

3.9nexTpuueckoe mnoje. HanpsskeHHOCTD 3JEKTPUYECKOTO TOJIS.

CunoBble JTMHUU MAarHUTHOTO MOJIS.

4.PaboTta moJisi MpU TEPEMEIICHUU 3apsja.

5. IloTeHIman, pa3HOCTh MOTEHIIMAIIOB.

6.HanpsokeHHOCTh Kak TpagueHT MOTeHI[HaNa. DKBUIIOTCHIIMAIbHBIE TIOBEPXHOCTH.
7. [onapu3zanus AUIEKTPUKOB. HanpsykeHHOCTH MO B IUAJIEKTPUKE.

8. Dnektpoemkoctb. Konnencaropsl. [Ipumenenne KOHIEHCATOPOB.

9. DHeprus 31eKTPOCTATUYECKOTO MOJIS.

10.9nexkTpuueckuii Tok. Cmna Toka. [IocTOSHHBIA TOK.

11.3akon Oma nmnst yyactka uenu. COMpOTHBIECHUE IPOBOJHUKA.

12.Tumnbl coequHEHUs MPOBOHUKOB.

13.Ctponnue cumbl. JIC. 3akon OMa 111 TOJTHOM IIemHu.

14.3akon Jlxoyns-Jlenna. Pabota Toka. MomHOCTh TOKa.
15.91ekTponpoBOAHOCTh TBepAbIX Tel. [Ipupoaa Toka B MeTamiax.
16.MaruutHoe mnosie. CuioBble JMHUM MAarHUTHOTO mosist. HanpsokeHHOCTD.
17.3axon buo- CaBapa-Jlamiaca.

18.Cuna Amnepa. BzaumoseiicTBue napauienbHbIX TOKOB.

19.Cuna Jlopenua.

Bomnpocsl ko BTopoii pyOexHOH arTecTaliuu

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

2. Dddext Xomna.

3.upkynsauus BekTopa B MarHuTHOro 1osis B BaKyyMme.

4. Teopema ["aycca st mosist BekTopa B.

5. PaGota 1o nepemenieHuo NpoBOIHUKA U KOHTYPa C TOKOM B MarHUTHOM T10JIE.

6. DneKTpOMarHuTHas MHAYKUWSA. MarHUTHBIA HOTOK.

7. 3aKOH DJIEKTPOMATrHUTHOW MHAYKLIMHU U IpaBuiio JlopeHna.

8. Camounnykuus. 2J1C- caMOMHIYKIIHH.

9. IHAYKTUBHOCTh NPOBOJHUKA W B3aUMHasi MHIYKTMBHOCTb. DHEPTUsS MarHUTHOTO IOJIS.
10. OnexkrpomaruutHoe mnojue. Tok cMmemenusi. Buxperoe moue.

11. Ilepemennslii TOK. [leiicTByIOlEE 3HAUEHUS HANpPSIKEHUS U CUIIBI TOKA.

12. ITHOQyKTUBHOCTh M €MKOCTh B LE€NU NEPEMEHHOIO TOKA.

13.3akon Oma Uil Lenu NEpPEMEHHOr0 TOKa.

14 Konebarenbupiii KOHTYp. @opmymna Tomcona. CoOCTBEHHBIE KOJEOaHUSI.

15. CBoGOHBIE U BBIHYXKACHHBIE KOJEOaHUS. DIEKTPUUECKHE aBTOKOJIECOaHUs.

16. Pe30HaHC TOKOB M HaNpsKEHHM.

17. XapakrepucTuku KojeOaHHs Ipolecca, epHo, YacToTa, aMIUIUTYy 1, (aza KojaeOaHMi.
18.OnexTpoMaruuTHble BOJIHBI .BoHOBBIE ypaBHEHHE.



19. DHeprust sneKTpoMarHUTHBIX BOJH. OnbIThI ['epua.
20.1Ikana 37€KTPOMarHUTHBIX BOJIH.
21. ®otomerpus. OcHOBHBIE (POTOMETPUUYECKHUE BEIIMUYNHBI U KX SIUHUIIBI.

22. I'eomerpuueckas onTuka. I[loHaTrne cBETOBOrO J1y4a 3aKOHBI OTPAKEHUE U MPETIOMIIEHUE CBETA.

23. IlomHOE OTpakeHUE CBETA.

24 TlpenoMieHHe U OTpakeHUE CBETa Ha C(heprUIecKOo TpaHUIIEe ABYX CPEl.
25. 3epkana. Toukue nun3bl. DopMyria JTUH3BI

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

YersepTslil ceMecTp.
Bormpocs k nepBoii pyOeKHO# aTTecTaliuu

1. SIBnenue uHTEepPepeHnn cBeTa. BpeMeHHas U MPOCTPaHCTBEHHAs: KOT€PEHTHOCTb.
. IaTepdepeHIyst B TOHKUX IJICHKAX.

. SInenne qudpakun. [punmun [oiirenca dpenens

. Meron 301 ®penens. Judpakuus Openens.

. Judppaxnuu @paynrodepa Ha 0HOH 1€ U HA TU(PPAKLIMOHHON PELIETKH.
. AudpaxmonHas pemerka.

. Audpakius peHTTeHOBCKUX JIydell Ha KpucTasulax.

. Ilonapuzanus ceera. [lonspuzaropsl U aHAIU3aTOPBHI.

. AHanu3 NoJaspU30BaHHOIO CBEeTa. BpaleHue miockocT! MOosIpU3alivu.

10. SIBneHue nucnepcuu CBETAa.

11.ITornomenue ceera.

13. Dddext Hommnepa.

14.9¢dext BaBunosa - Uepenkosna.

15.TennoBoe u3MydeHUe

16.3aKOHBI paBHOBECHOI'O TEIUIOBOTO U3IY4YECHHUS.

17. 'nnore3a Ilnanka. ®opmyna [1nanka

18. KBaHT u3nydeHus. DHeprus KBaHTa U3y4EHUs.

19. ®oroanextpuueckuit 3pdexr. 3akonsl CTONETOBA.

20. YpaBHeHue DiHIITEHHA AJ1 BHEIIHET0 GpoTo3ddexTa.

O 03O L B~ W

Bormpocsl ko 2 pybexxHOU aTTecTanuu

. Macca u umnynsc ¢otona. [laBnenue cpera.

. Oddext KomnroHa.

. BonnoBas ¢yHk1us.

. Bonna ne- bpoina. CooTHOLIEHNSI HEOTPEAEIIEHHOCTEN.

. YpaBuenue [Ipegunrepa.

. Ypasuenue lllpeaunrepa i cTaiuOHAPHBIX COCTOSIHUM.

. TynHenbHbIN 3 PExT.

. IloTeHIIMAIBbHBIN SAIIHK.

. JInHEeNHbBI TApMOHUYECKUN OCIIUILIATOP.

10. JIBoMiCTBEHHOCTb IIPECTABIEHUH O BellecTBe. KopmycKysipHO- BOJTHOBOM yau3M.
11. OnsiTel Pezepdopaa. JIuneituareie crieKTpsl aTOMOB.

12. OnbiTer @panka u ['epria. Moaens atoma Bogopoaa bopa- Pesepdopna.
13. MarHuTHbII MOMEHT 3JieKTpoHa. CHEKTp aToMa BOJI0OPO/Ia.

O 0 NN DN W —

14. punuun ITaynu. DnexkTponHble o6onouku. [lepuonuueckas cucrema saneMeHTOBMeHieneeBna.

15. CriekTpbl MHOTO3JIEKTPOHHBIX aTOMOB. XapaKTEepPUCTUUECKIE PEHTIT€HOBCKUE, CIIEKTPBHI.
16. 3akon Mo3nu. Bogopononoio0HbIe CIEKTPHI.
17. Ilpupona xumuuecko cBs3u. MosekynspHbie criekTpbl. KoMOnHanmoHHOE paccessHue CBETA.
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JIroMUHECIICHITHU .

18. CrioHTaHHOE U BBIHYX/IEHHOE U31y4eHUs. Ja3epsl.

19. EcrecTBeHHas pau0aKTUBHOCTb. 3aKOH PaJlMOAKTUBHOTO pacnaja.

20. CocraB sanpa. Hykionsl. 3apsa 1 MaccoBO€ YKCIIO siApa. DHEPIUU U CBA3U siApa.

21. U3otonsl, UckyccTBEHHBIEC NTpEBpallleHus aaep. a- u B-pacnana, y-uznydeune. Anepunie
peakiuu.

22. O6omovedHas U KarenbHas MOJICTH sIpa.

23. lenenwue snep. Llennas peakuus. SlnepHble peakiuy Ha TEIUIOBBIX U OBICTPBIX HEUTPOHAX.
Peaknus cunTesa, npobiema ynpaBisieMOro TEPMOSIEPHOTO CUHTE3A.

24. OdynnamenTaibHble B3aumoeiicTBus. Kiaccudukanus sneMeHTapHbIX YaCTHII.

25. BzauMopeicTBrE JIEeMEHTapHBIX YaCTUIL U 3aKOHBI COXpaHeHUsI. YacTHUIIbI U aHTUYACTHIIBI.
26. bapuonsl 1 Me30HbI. Pe3onancsl Kocmuueckue nyyu.

27. dyHnamMeHTaIbHbIE YaCTUIBI. YaCTUIIBI-YIYACTHUKU U YACTHUIIBI-IEPEHOCYMKU B3aUMO/IeH-
CTBUH.

Kpurepuu oneHku:
- ecnu .BeimonHeHo 100% 3aganus, To cTyaeHT noay4daet 20 6amios;
- €CJIM .BBINIOJIHEHO 75% 3a7aHus, TO CTYJEHT Mmoy4aer 15 6amios;
- ecnu .BbIOJIHEHO 50% 3aanust, TO CTyAEHT nosyyaet 10 6anos;
- €CJIM .BBIIOJIHEHO 25% 3a/1aHusl, TO CTYAIEHT IojIy4yaeT 5 6auioB;

- €CJIM .BBIIIOJJHCHO MCHCC 25%38.[[3HI/I$I, TO CTYACHT IIOJYYacT 0 6ayIoB.

KommnuiekT 3aganuii 1JIsi KOHTPOJILHOW PadoThI

2 ceMecTp
KontponbHas pabora Nel.
Bapmuanr 0.

110. Touka IBMKETCS IO OKPYKHOCTH pagnycoM R = 30 cM ¢ MOCTOSTHHBIM YTJIOBBIM YCKOPEHHUEM &.
OnpenenuTh TaHTCHIMATBHOE YCKOPEHUE (;TOUKH, €CIIM W3BECTHO, YTO 3a Bpemst = 4 ¢ oHa coBep-
musa Tpu 000poTa M B KOHIIE TPETHEr0 000pOTa €e HOPMAIbHOE YCKOpeHue o= 2,7 m/c?.

120. Jlogxa mmwHOM £= 3 M 1 Maccoii M= 120 Kr cTOUT Ha CroKoWHOM Bose. Ha HOocy M KopMe Haxo-
JsTCs 1Ba ppidaka MaccaMu M= 60 kr 1 My= 90 kr. Ha cKoibKO CABMHETCS JIOIKA OTHOCUTEIBHO BO-
IIbI, €CITH PHIOAKH TOMEHSIOTCSI MECTaMH?

130. [Iap maccoit M= 2 Kr CTaJIKHUBaETCs C MOKOSIIIUMCS IapoM OO0JIbIIEeH MacChl U IPU 3TOM Tepsi-
et 40% kuHeTnueckoi s3uepruu. OnpenenuTs Maccy My GOJbIIETo Mapa. Y 1ap cYUTaTh abCOMIOTHO
YIPYTUM, TIPSIMBIM, TICHTPATbHBIM.
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140. Kakas pabota A4 moJpKHA OBITH COBEPIIICHA MPU MOJHATHU C 3€MJIM MAaTEPHAJIOB JIJIsl IOCTPOUKH
WIHHIPUIECKON TpyObl BeicOTON h= 40 M, HapyxHbIM auamerpoM D = 3,0 M ¥ BHYTpCHHUM JHa-
merpom d= 2,0 m? [110THOCTH MaTepHraa p IPUHATH paBHOM 2,8 - 10% kr/v®.

150. K xoHIIam JIeTKOM M HEPACTSHKUMOW HUTH, TIEPEKMHYTOU depe3 OJIOK, MOJBEIIEHBI TPYy3bl Mac-
camu M= 0,2 xr u My = 0,3 xr. Bo CKOJIBKO pa3 OTIWYAIOTCS CUJIBI, ACHCTBYIONTUME HA HUTH 1O 00e
CTOPOHBI OT 0J10Ka, eciiu Macca 6i1okam = 0,4 KT, a €ro OCh ABMKETCS BEPTHKAIBLHO BBEPX C YCKOpe-
HHeM a= 2 M/c? ? CHIIaMH TPEHHUS U IPOCKAIIB3bIBAHHS HUTH 110 GJIOKY PEHEOpeUb.

160. OgHoponusIii crepkenb anuHou £ = 1,0 M 1 maccoit M = 0,7 Kr moABeIIeH Ha TOPU3OHTATLHOM
ocH, MPOXO/SIIEH Yyepe3 BEpXHUN KOHEIl CTepKHA. B TOUKy, OTCTOAIIYI0 OT Ocu Ha % £, abCONIOTHO
VIOPYro ynapsier myiast Maccod M = 5 Kr, JeTsas NepneHAuKyIsIpHO CTepKHIO U ero ocu. I[locne
yaapa CTepiKeHb OTKIOHHIICS Ha yrol o = 60 . OmpeeuTh CKOPOCTh MYIIH.

170. Bo ckoibKO pa3 cpeHsis IUNIOTHOCTh 3€MHOTO BEILIECTBA OTIMYAETCS OT CPEIHEH IIIOTHOCTH
ayHHoro? IlpunsaTe, uro paanyc Rz 3eminu B 6 pa3 MeHbllIe Beca Tesla Ha 3eMiie.

Konrponbnas pabora Ne2.
Bapuant 0.

210. Onpenenuth KOIMYECTBO BeiecTBa v 1 yucio N monekyn azota maccoit m= 0,2 kr.

220. OmpenenuTh IIOTHOCTH p BOJSHOTO Tapa, Haxosmerocs moja aasneaneMp =2,5 klla u umero-
niero temneparypy 7' =250 K.

230. OnpenenuTh CpeAHIO KUHETUYECKYIO dHepruio <En nmocrynarensHoro aBwxeHus u <Eg, Bpa-
[IaTEeJILHOTO JIBUXKEHUSI MOJIEKYJbI a30Ta npu Temnepatype 7' = 1 kB. Onpenenuts Takke MOIHYIO
KHHETHYECKYIO SHEPTHI0 E, MONEKyIIBI IPH TEX K€ YCIOBUSX.

240. O1HOATOMHBIN ra3 MpU HOPMAIBHBIX YCIOBUSAX 3aHUMaeT o0beM V = 51. BeruncnuTh Temnoem-
KocTb Cy 9TOT0 Ta3a mpu NOCTOSTHHOM 00BeMe.

250. B cdepuueckoii konbe BMectTuMocTbio V = 3171, comepxaiiield a3oT, Co3aH BaKyyM C JaBJICHHEM
p= 80 mkIla. Temneparypa raza 7 =250 K. Mo>xHO 71 cCUUTaTh BAKyyM B KOJI0€ BEICOKHM?

260. Onpenenuth paboty A, KOTOPYIO COBEPILIUT a30T, €CIH €My MPH MOCTOSHHOM JaBJICHUH COO00-
mMTh KoiaumaecTBo Teriotel Q = 21 kJ[x. Halitu Takxke u3meHnenne AU BHyTpeHHEH 3HepTHUA rasa.
270. B nuxiie Kapno ra3 monyuun ot Terooraatdrka teriory Q = 500 [Ix u coBepmni padoty A =
100 JIx. Temneparypa Teruootaaruuka 11 =400 K. Onpenenuts Temrnepatypy T2 TEIUIONPUEMHHUKA.
280. [IBe xamiu pTyTd paanycoM I = 1,2 MM Kaxaasi CIUINCH B OJHY OOJBIIYIO Karuiio. OnpeneinnTh
sHEpruto E, KoTopas BBIIENUTCS TIPH 3TOM CUHUN. CUUTATh TPOIIECC H30TEPMUIECCKHM.
KonrtpomnbHas padota Nel.

Bapnanr 1.

101. Teno GpomieHO BEPTUKAIBHO BBEPX C HAYAILHOW CKOPOCTHIO Vg = 4 M/c. Korma oHO mocturio
BEPXHEU TOYKH IOJIETA U3 TOTO KE HAYAJIBHOTO IYHKTa, C TOW € HAa4aJIbHOM CKOPOCTBIO 0o BEPTHU-
KaJbHO BBEpX OporieHo BTopoe Teno. Ha kakoMm paccrosHuM h 0T HayalbHOTO MyHKTa BCTPETSATCS
Tena? CONpOTUBIEHUE BO3/lyXa HE YUUTHIBATh.

111. Tlpu ropu30HTAIBHOM IOJIETE CO CKOPOCThIO v = 250 M/c cHapsaa Maccoil M = § Kr pazopBajcs
Ha JIB€ yacTU. bomblas yacTh Maccoil My = 6 Kr nosyumsa ckopocTs Uy = 400 M/c B HampaBlieHUH
nojuera cHapsaa. OnpenenauTs MOIy/Ib U HallpaBJIEHUE CKOPOCTH Uy MEHbILEH YacTH CHapsAa.

121. B nepeBsiHHBIH 1map Maccoil My = 8 Kr, NOJBEIIEHHBIN Ha HUTH JAiuHOM ¢ = 1.8 M, monaaaer ro-
PU30HTAIBHO JIETAIIAsS MMyJist Maccoid My = 4 1. C Kakod CKOPOCTBIO JIeTeNa MyJisi, €CIIU HUTh C IIapOM
U 3aCTpSABILICH B HEM MyJied OTKJIOHMJIACh OT BepTUKaIM Ha yron a = 3?7 Pa3smepom mapa mpeHe-
Opeub. Y ap mynu cUUTaTh IPSIMBIM, [IEHTPAJIBHBIM.

131. Onpenenutb paboTy pacTsKEHUS JIBYX COCIMHEHHBIX MOCIIEA0BATENBHO MPYXKHUH KECTKOCTAMHU
k=400 H/m u k = 250 H/m, ecnit iepBasi mpykKWHa IIPHU 3TOM pacTsHyaack Ha AL =2 cMm.

141. Hlapuk maccoit m = 60 1, NpUBsI3aHHBIN K KOHIY HUTHU JUIMHOU {1 = 1,2 M, BpaIaercs ¢ 4acro-
Toi Ni=2 ¢, ONHPAsICh Ha TOPU3OHTAIBHYIO IJIOCKOCTh. HUTH ykOpauuBaercs, mpuOimkas mapuk K
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ocu 10 paccrostHus £ = 0,6 M. C kakoi 4acToTO# Ny OyAeT mpu 3TOM Bpamartbes mapuk? Kakyro pa-
60Ty A coBepIlIaeT BHEUIHS CUjla, yKOpadnBas HUTh? TpeHneM mapuka o INIOCKOCTh MPeHe0peyb.
151. Ha ckambe JKyKOBCKOTO CHJIUT YEJIOBEK U JIEPKUT HA BHITSHYTHIX pyKaxX THPH Maccol M =5
Kr Kaxjas. Paccrosinue ot kaxaoi rupu 10 ocu ckambu £ = 70 cM. CkaMbsl Bpalaercs ¢ 4aCTOTOM Ny
=1 ¢™. Kak H3MCHHUTCS 4acTOTa BPALICHHS CKAMBH U KaKyIO paboTy A IPOM3BELET YelIOBEK, ECIIH OH
COXXKMET PYKH TaK, 4TO PACCTOSIHUE OT KaKJIOM TUpH 10 ocu yMeHbIUTCS A0 {2 =20 cm? MomeHT
MHEPLHH YeI0BEKa H CKaMbH (BMECTE) OTHOCUTEIIBHO OCH J= 2,5 KT * M.

161. Onpexnenuts HanpspkeHHOCTh G rpaBUTaIMOHHOTO 1O Ha BeicoTe h= 1000 KM HaJ IOBEpXHO-
cThio 3emiu. CUMTaTh U3BECTHBIMH YCKOpEHHE J CBOOOJHOTrO MajieHHsl Y MOBEPXHOCTH 3eMIIM U €€
paauyc R.

171. Ha crepxne pnmuHoit £ = 30 cM yKperieHbl JBa OJMHAKOBBIX I'Py3UKa: OJHUH — B CEpEAMHE
CTEpXKHS, IPYroil — Ha OJTHOM U3 ero KOHIOB. CTep)KeHb ¢ Tpy3aMH K0JIeOIeTCs OKOJIO TOPU3OHTAIb-
HOM ocu. IIpoxondieil yepe3 cBOOOAHBIN KOHEL cTepKHsA. OnpenenuTs NPUBEACHHYIO JUIMHY L n
nepuo T MpOCTBHIX TAPMOHHUYECKUX KOJIeOaHUN TaHHOTO (pu3mueckoro MasTHUKA. Maccoll cTepikHs
npeHeOpeub.

KontponbHas pabora Ne2.
Bapuanrt 1.

201. Onpenenuth KOJTMYECTBO BellecTBa vi unciao N Mosiekyn kuciopoaa maccoit m= 0,5 Kr.

211. B mwmHap mwHON € = 1,6 M, 3aII0JIHEHHBIH BO3IyXOM MPH HOPMAJIEHOM aTMOC(hEepHOM JiaBJie-
HUH Po, HAYAIH MEUICHHO BIBHIATh [IOPIICHb IUIOMAABI0 OCHOBaHUs S = 200 cM%. Onpenenuts CUIy
F, neiicTByromyto Ha MOPIIEHB, €CJIM €r0 OCTAHOBUTH Ha paccTosHuu {1 = 10 cM OT AHA HWIKUHIpA.
221. Onpenenuth BHYTPEHHIOK 3Hepru0 U Boaopo/ia, a TakKe CPETHIOI KHHETUYECKYIO SHEPTHUI0
(&) MOJIEKYJIBI 3TOTO ra3a npu temreparype T = 300 K, eciiu komudecTBO BEIIeCTBa v 3TOTO ra3a paB-
HO 0,5 MOJIB.

231. Onpexnenuth MOJISIPHYIO Maccy M IBYXaTOMHOTO T'a3a U €ro yeIbHBIC TeIUIOEMKOCTH, €CITH U3~
BECTHO, YTO Pa3HOCTb C, - Cy yIEJIbHBIX TEMJI0EMKOCTEN 3Toro rasa pasHa 260 Jx/ (xr - K).

241. HaiiTu cpemHee 9ncio (Z) CTOIKHOBEHUH 3a Bpemsi t = 1 ¢ u utHY cBOOOAHOTO TIpodera «£) Mo-
JIEKYJIbI TeNNS, €CIIM Ta3 HaxoauTces noa aasienueM pP= 2 klla mpu tremmneparype T = 200 K.

251. Onpenenuth KOJMYECTBO TEIUIOTH Q, KOTOpOe HAA0 COOOIMUTE KUCIopoay oobemoM V = 50 i
IIPU €T0 U30XOPHOM HarpeBaHUH, YTOOBI JaBJICHHE ra3a MOBbICHIOCH Ha Ap = 0,5 Mna.
261.MneanbHblii ra3 coBepmaet uki KapHo mpu temmeparypax teronpuemanka 72 = 290 K u ren-
nootaatunka 77 = 400 K. Bo ckonbko pa3 yBenuuutcs K03QPHUIHEHT MOJIe3HOTo ASUCTBUS 1| IIUKIIA,
€CJIM TeMIIepaTypa TeIIooTaaTuyrnka Bo3pacter 10 71 = 600 K?

271. Haiitu Maccy MBOJBI, BOIIEAIIEH B CTCKISHHYIO TPYOKy ¢ auamerpom Kanama d = 0,8 mwm,
OMYIIEHHYIO B BOJY Ha MaJlyto IIyOuHy. CUUTaTh CMauMBaHUE TIOJIHBIM

KonTponbnas padora Nel.
Bapuanr 2.

102. MatepuanbHasi TOYKa JBHXKETCS MPAMOJIUHEWHO C YCKOpEHHEM a = 5 m/c?, Onpenenutsb, Ha
CKOJIBKO IyTh, MPOMJIEHHBIH TOYKOM B N — 10 CEKyHNY, OyJeT OOJbllie MyTH, IPOHIEHHOTO B MPEbI-
nyuryro cekynay. [Ipunsrs vg = 0.

112. C tenexku, CBOOOIHO ABMIKYIIHUKCS IO TOPH3OHTAIHLHOMY ITYTH CO CKOPOCTBIO 01= 3 M/C, B
CTOpOHY, ITPOTHUBOIOJIOKHYIO JIBUJKEHUIO TEJIEKKH, NPBITAET YEJIOBEK, MOCIIE YETO CKOPOCTh TENIEK-
KM U3MEHMJIACh U CTajia paBHOU Uy = 4 m/c. OnpeaenuTh TOPU30HTAIbHYIO COCTABIISIONLIYI0 CKOPOCTH
Uox YEJIOBEKA MpHU IPBDKKE OTHOCUTENBHO TENeKKU. Macca Tenexkn My = 210 kr, Macca 4enoBeka
my= 70 KT.

122. Tlo He6oabIIOMY KYCKY MATKOTO KeJe3a, JiexkalleMy Ha HakoBalibHe Maccoil My = 300 kr, yzaa-
pseT Moot Maccoit My = 8 kr. Onpenenuts KI1/1 # ynapa, ecnu ynap neynpyruil. [lonesnoit cuurars
HHEPTHUIO, 3aTPAYeHHYIO Ha J1e(opMaIHIO KyCKa jKene3a.
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132. U3 mraxtel rayounoi h = 600 M mogHuMaroT KjieTh Maccoit My = 3,0 T Ha KaHaTe, KaXIblii METp
KoToporo uMeetr mMaccy m= 1,5 kr. Kakas pabora A coBepmiaercs mpu HOJHATUU KJIETH HA TIOBEPX-
HOCTh 3emiin? KakoB ko3 puIeHT mosae3Horo 1eicTBUs ) TOABEMHOTO YCTPOMCTBA?

142. Tlo xacaTenbHOM K IIKMBY MAaxOBHKa B BHJE TUcKa quamerpoMm D = 75 cm u maccoit m= 40 kr
npuinoxkena cuia F = 1 kH. OnpenenuTs yrioBoe yCKOpeHHE € U YacTOTY BpallleHHsI N MaxOBHKa Ye-
pe3 Bpems t= 10 ¢ nocne Havana JEHCTBUS CUIIbI, €CIIM paauyc lMikuBa paBeH 12 cm. Cumnoi TpeHus
npeHeOpeyb.

152. Ha ckambe JKyKOBCKOTO CTOUT YEJIOBEK M JIEPKHUT B PyKaX CTEPKEHb BEPTHKAIBHO IO OCH CKa-
MbH. CKaMbsl C YeJTIOBEKOM BPAIAETCs C YIIIOBOM CKOPOCThIO w1 = 4 paja/c. C KakoM yriioBod CKOpo-
CTBIO 7 OYyIeT BpallaThCsi CKaMbsl C YEJIOBEKOM, €CJIM MOBEPHYTh CTEPXKEHb TaK, YTOOBI OH 3aHSAJ
TOpPU30HTANIbHOE N0J105keHuEe? CyMMapHbIii MOMEHT UHEPLIUH YEJIOBEKA U CKaMbH J=5kr-
M Hmuna crepxus £ = 1,8 M, macca m = 6 kr. CUuTaTh, YTO LIEHTP MACC CTEPIKHS C YEITOBEKOM
HaXOJUTCS Ha OCH TIAT(POPMBI.

162. Kakas pabota 4 Oyaer coBepliieHa CUJIaMU TPABUTAIMOHHOTO TOJISI TIPH MAaICHUH Ha 3eMITIO Te-
na maccord m= 2 kr: 1) ¢ BeicoTsl h = 1000 kM; 2) U3 6€CKOHEYHOCTH?

172. Touka y4acTByeT OJJHOBPEMEHHO B JIByX B3aUMHO MEPIEHAUKYISIPHBIX KOJICOAHUSIX, ypaBHEHUS
KOTOPBIX X = Aisinwit u Y = ApC0swat, tne A1 = 8 em, Ay = 4 em, 1= wy = 2¢. Hamacats ypaB-
HEHUE TPACKTOPUU U MOCTPOUTH ee. [lokazaTe HampaBiIeHHe TBUKEHHS TOUKH.

KonTponbnas padora No2.
Bapuanr 2.

202. CxOJIBKO aTOMOB COJICPKUTCS B pTyTH: 1) KomumdecTBoM BemiectBa v= 0,2 MoJb; 2) Maccoi m =
1 r?

212. B Gamnone Haxomutcs ras3 mpu temmeparype 71 = 400 K. Jlo kxakoii Temmeparypsl 7> Hamo
HarpeTh ras, 4ToObl €ro JaBJIeHHE YBEIUIHIOCH B 1,5 paza?

222. OnpenenuTh CyMMapHYIO KHHETHUECKYIO0 SJHEPTUIO E, MOCTYNaTeNbHOTO JBHKEHHS BCEX MOJIE-
KyJI ra3a, HaxoJsIIIerocsi B cocyie BMecTUMOocThio V = 3 11 mox naBineHueM p = 540 klla.

232. Haiitu ynenbHble CpH Cy, a TaKkxke MoJisipHble C, n C,TEII0EMKOCTH YTJIEKHCIIOro ra3a.

242. OmpenenuTts CpelHIOK JUITMHY CBOOOAHOTO mpobera («£» MOJEKYNbI a30Ta B COCY€ BMECTUMO-
ctero V=51 Maccarazam=0,5r.

252. [Tpu “30TEepMUYECKOM pacIiupeHuu azota npu temmeparype 7 = 280 K o6beM ero yBenuuuics
B JBa paza. OnpenenuTh: 1) coBepLIEHHYIO MpU pacliupeHuH rasza paboty A4; 2) usmenHenue AU
BHYTPEHHEH 3Hepruu; 3) KoIU4ecTBO TEIoThl Q, moiaydeHHoe ra3oM. Macca azota m = 0,2 kr.

262. UneanbHbli ra3 coBeprraeT nuki KapHo. Temmeparypa 7iTeruiooTaaTyrka B 4eThipe pasa (N =
4) Gosblie TeMIiepaTypsl TeronprueMHuka. Kakyro 050 @ KOJMYecTBa TEIJIOThI, TOJTYYE€HHOTO 3a
OJIMH [UKJI OT TeIUIOOTAATYHKA, T'a3 OTAACT TEIUIONPUEMHHKY?

272. Kakyro paboTy 4 HaJ0 COBEPIIUTH MPU BbIYBAHUU MBUIBHOTO MY3bIPs, YUTOOBI YBEIUYUTH €r0
oosem ot V1 =8 o mo V=16 cm>? Cunrath MPOIIECC U30TEPMUUECKHIM.

KonTponbnas padora Ne 1.
Bapmuanr 3.

103. /IBe aBTOMaNIMHBI IBUXKYTCA IO AOPOraM, yroil MEeKIy KOTopbiMu, a = 60°. CKOpocTh aBTOMa-
muH 01= 54 KM/9 1 02= 72KkM/4. C KaKOH CKOPOCTHIOV YAISIOTCAMAITIUHBI OJTHA OT APYTron?

113. Opynue, >KeCTKO 3aKperyieHHOE Ha KEJIEe3HOJAOPOKHOUM miaTgopme, MPOU3BOIUT BBICTPET
BJIOJIb TOJIOTHA JKE€JIE3HOW Noporu noja yrioM o = 30° kK nuHuM ropu3oHTa. OnpeaeanuTbh CKO-
pOCTh Up0oTKaTa miaaT(OpMbl, €ClU CHapsiJ BBUIETAET CO CKOPOCTHIO u; = 480 m/c. Macca
maTdOpMBbI C OPYIUEM U CHapsmaMu M, = 18T, Macca cHapsga M = 60 kr.

123. lap maccoif M;= 1 Kr ABMKETCS CO CKOPOCTHIO 01= 4 M/C U CTaKUBAETCS C IIAPOM MacCOU
M,=2KT, IBUXKYIIAMCS] HABCTPETY €My CO CKOPOCTBIO 02 = 3 M/c. KakoBBI CKOpOCTHU; ¥ U IIIApOB I10-
cne yaapa? Y ap cuutarh aOCONMIOTHO YIIPYTHM, TPSMBIM, [IEHTPAILHBIM.
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133. Tlpyxwuna xectkocThio k= 500 H/m cxxara cumoit F = 100 H. Onpenenuts paboTy ABHEIIHEH
CHJIBI, JONIOJTHUTENIBHO CKUMAIOLIEH MpYXUHY emie Ha Al = 2 cM.

143. Ha o6ox maxoBuka aumamerpoM D= 60cM HaMOTaH MmIHYp, K KOHILy KOTOPOTO NMPHUBS3aH TPY3
Maccoid m= 2kr. OnpenenuTb MOMEHT MHEpLUU JMaxoOBHKa, OH, Bpallasich PaBHOYCKOPEHHO IOJ]
JNefcTBUEM CUJIIBI TSKECTHU Ipy3a, 3a BpeMs t = 3¢ npuoOpe yrioByr CKOpocTh @ = 9 paj/c.

153. IInatdopma B Bue aucka quamerpoMD= 3 M u maccoit M= 180 Kr MOKeT Bpamarbcs BOKPYT
BepTUKaIbHOU ocu. C Kako# YIrJIOBOW CKOPOCThIO @1 OyneT Bpamarbcs 3Ta miaatdopma, eciu 1o
ee Kparo MOHAeT YeloBeK MaccoiMy= 70 Kr co CKOpocThiov= 1,8 M/C OTHOCUTEIBHO TUIAT(HOPMBI?
163. M3 OeCKOHEYHOCTH Ha MOBEPXHOCTH 3€MJIM TalacT MeTeopuT Maccot m = 30 kr. Omnpenae-
JTuTh paboTy A, KOTOpas Ipu 3TOM OyAeT COoBepllIeHa CUIaMH T'PAaBUTALIMOHHOTO TOJIs 3eMJIH.
YckopeHnue cBOOOIHOTO MajieHus ( y TOBEPXHOCTU 3EMIIH U €€ paanyc RcunuTaTh U3BECTHBIMM.

KonTtponsHast padora Ne 2.
Bapuant 3.

203. Boza npu Temmeparype t = 4 C 3anumaer o6bem V = 1 oM. OnpenenuTh KOJIUYECTBO BEIIECTBA
v 1 yrcao N MosieKyI BOJBI.

213. bamion BmectumocThio V = 20 11 3anmonHeH azotoMm npu Temmepatypel = 400 K. Korga yactsb
raza M3pacxojoBalid, JaBieHUE B OaymioHe moHm3mioch Ha Ap = 200 xlla. Onpenenuts maccy
Mu3zpacxoioBaHHOTO ra3a. [Iporecc cuuTarh H30TEPMHUUECKUM.

223. KomudectBo BemecTBa reyms v = 1,5 monb, Temmeparypa 7 = 120 K. Onpenenuts cyMMapHyO
KMHETUYECKYIO SHEPTHUI0 E, MOCTYNAaTENbHOTO ABMKEHUS BCEX MOJIEKYJI 3TOTO rasa.

233. OnpenenuTh MmoKa3aTemnb anquadaTel y HISATFHOTO Ta3a, KOTopslid ipu Temmeparype 7 =350 K u
nasnenuu p = 0,4 MlIla 3aaumaer o6bem V = 300 1 1 umeet Teroemkocth C,= 857 JIx/K.

243. Bomopox Haxomutcs moxa AasienueM p = 20 mklla u umeer temneparypy 7 = 300 K. Onpene-
JIMTh CPETHION UTHHY cBOOOIHOTO mpobera (I Mosekyiisl Takoro rasa.

253. Tlpu ammabaTHOM CXKATHH JaBJICHWE BO3ayXa Obuto yBenmdeHo oT p; = 50 xlla mo pp, = 0,5
MIla. 3ateM npu HeU3MEHHOM 0O0beMe TeMIlepaTypa Bo3ayxa Oblia MOHMKEHA IO IePBOHAYAIBHOM.
Onpenenuth JaBlieHUE p3 Ta3a B KOHIIE MpoIiecca.

263. Onpenenuts paboTy A2 U30TEPMUUECKOTO CxKaTus rasa, copepmatomero nuki Kapuo KIIJ xo-
toporo #= 0,4, eciu paboTa U30TEPMHUUYECKOTO paciupeHus papaa 4; = 8 JIx.

273. Kakast sHeprusi E BBIICTUTCS TPU CIUSHAN JABYX Kamelb pTyTd auamerpom d; = 0,8 mmu d; =
1,2 MM B OIHY Karuiro?

KonTponbnas padora Nel.
Bapuant 2

104. MarepuanbHas TOUKa JABHKETCS NMPSAMOIMHENHO C HAYaJIbHOW CKOPOCTBIO 0o = 10 M/c u mocro-
STHHBIM YCKOPEHHEM a = -5 M/c2. Ornpenenutb, BO CKOJIBKO pa3 MyTh s, MPONICHHBIA MaTepUaaIbHON
TOYKOM, OyZleT MpeBbIIaTh MOAYJIb ee nepemenieHus Ar ciyctsa t = 4 ¢ mocie Hayaja oTcyeTa Bpe-
MEHH.

114. Yenosek maccoit m; = 70 kr, Oerymuii co CKOpOCTbIO 1 = 9 KM/4, TOTOHSET TEJNEXKKY Maccoi
my = 190 xr, ABMXKYIIYIOCS CO CKOPOCThIOV, =3,6 KM/4, U BCKakuBaeT Ha Hee. C Kakoil CKOpo-
CTBIO CTAHET JIBUTAThCs TeNeXKa ¢ yenoBekoM? C Kakol CKOPOCTBbIO OyJeT JBUTaThCs TEJIEeKKa C de-
JIOBEKOM, €CJIM YeJIOBEK JI0 MPbIKKaA OeKal HaBCTpeuy TeNexKKe?

124. Ilap maccoit M= 3 KT IBHIKETCS CO CKOPOCTHIOV1=2 M/C ¥ CTAJIKUBACTCS C IMOKOSIIUMCS IIIapOM
Maccoit m, =5 kr. Kakas pabota Oyner coBepiieHa npu aegopmanuu mapoB? Yaap cuutarth adco-
JIOTHO HEYNPYTUM, MPSMBIM, LIEHTPATbHBIM.

134. JIse npyxunsl xecTkocThiok; = 0,5 kH/M u ko=l kH/M ckperutens! mapamiensHo. OnpeaeinuTsb
NOTEHIMAIbHYIO SHEPrHio // TaHHOM cucTeMbl pu abcomoTHOM aedhopmarun AL =4 cMm.

144. Huth ¢ npuBA3aHHBIMU K €€ KOHLIAM Tpy3aMu Maccamu M1 = 50 r u my = 60 r nepekuHyTa
yepe3 010k tuamerpoM D=4 cm. Onpeaenuts MOMEHT uHepIuuJ 010Ka, eciiu Mo AeHCTBUEM CHIIBI
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TSDKECTH TPY30B OH IOIYYHIT YIIIOBOE yeKopeHne é= 1,5 pan/c’. TpeHHeM 1 IIPOCKAIb3bIBAHHEM HH-
TH 110 OJIOKY MpeHeOpeUb.
154. Tlnardopma, umeromas GopMy AUCKa, MOKET BpalaThCsl OKOJIO BEpTUKAIbHOW ocu. Ha kparo
w1aTGopMbl CTOUT YelloBeK. Ha kakoil yron ¢ moBepHeTcs miaTdopMa, eciu YeJI0BeK MOHAET BJIOJb
Kpas raThopMbl U, 000U IS €€, BEpHETCS B HCXOAHYIO (Ha 1uiardgopme) Touky? Macca miathopmbl
m; = 280 kr, Macca 4ejioBeka my = 80 Kr.
164. C noBepxHOCTH 3eMITH BEpTHKAJIBHO BBEPX IyIIEHA paKeTa co CKOpOCcThio v= 5 km/c. Ha kakyro
BBICOTY OHA MIOJTHUMETCSI?
I174. OnpenenuTs 4acTOTy V MPOCTHIX TAPMOHUYECKHUX KoJieOaHU rcka paguycoMm R =20 cm okoo
TOPU3OHTAILHOM OCH, MPOXOJIAIICH Yepe3 cepeiuHy paauyca IUCKa NepreHIuKYISIpHO ero MmiocKo-
CTH.

KontponbHas padora Ne 2.

Bapuanr 4.

204. Haiitu MmonsapHyto Maccy M u maccy My OJHON MOJIEKYJIbI TOBApEHHON COJIH.

214. B 6amtone BMecTuMOCThIO V = 1511 HaxoauTcs aproH nmoA aasienreM Pi = 600 klla u mpu tem-
nepatype 71 = 300 K. Korga u3 6aiona ObU10 B3SITO HEKOTOPOE KOJIMYECTBO ras3a, JaBjeHue B Oall-
noHe noHusminock 10 P2 = 400 klla, a remneparypa ycranoBuiace 72 = 260 K. Onpenenuts maccy
MaproHa, B3sITOro U3 OaJlIoHa.

224. MonsipHast BHyTpeHHsAs sHeprusi Uy, HEKOTOpOoro JBYXaTOMHOro rasza paBHa 6,02 kJ[k/MOJb.
OmnpenenuTs CPEeAHIOI0 KHHETHYECKYIO SHEPTUIO <&, > BPAILATEIbHOIO JBHKEHHS OJJHOM MOJICKYIIbI
9TOro ra3a. ['a3 cuutarp uaeanbHbIM.

234. B cocyne BMECTUMOCTBIO V= 6 J1 HaXOAUTCS NMPH HOPMAIBHBIX YCIOBHSIX JIByXaTOMHBIN Ta3.
Onpenenuts TEI0eMKOCTh Cy 3TOT0 ra3a npu MOCTOSSHHOM O0BbeMe.

244, Tlpu HOpMaJBHBIX YCIOBHUSX JJIMHA CBOOOIHOTO mpodera < £ > MOJICKYJIbI BOAOPO/Ia paBHA
0,160 mxm. Onpenenuth auamerp d MOJICKYIIbI BOJOPO/IA.

254. Kucnopon maccoit m = 200 r 3aaumaer o6vem Vi = 100 1 ¥ HAXOAUTCS TOJ TaBICHUEM p1 =
200 kIla. ITpu HarpeBaHWM Ta3 PacIIMPUIICS MPHU IMOCTOSHHOM AaBjieHUH A0 oobema Vo = 300 1, a
3aTeM ero JaBieHue Bo3pocio 1o ps = S00 xlla npu HensmeHHOM oObeMe. HaliTn m3MEHEHHE BHYT-
penneii sneprun AU rasa, coBepIleHHYI0 ra3oM padoty 4 u Temnoty Q, nepeaannyto rasy. [loctpo-
UTh rpaduk mporecca.

264. T'a3, coBepriaromuii uka Kapro, otnan teronpueMHuky temnory Q.= 14 x/[x. Onpenenutsb
TeMriepaTypy 71 TEIUIOOTIATYMKA, €CIU MPU TeMIiiepaType Teronpuemanka 7> = 280 K pabora nuk-
na A = 6 xJIx.

274. OnpenenuTh JaBJICHUE p BHYTPU BO3IYIIHOTO IMy3bIpbKa quaMeTpoM d = 4 MM, HaXOJISIIEroCs B
BOJIe y caMoii ee moBepxHOCTH. CUuTaTh aTMOC(EPHOE IaBICHINE HOPMATBHBIM.

KontponbHas pabora Nel.
Bapnanr 5.

105. BenocuriequcT exai u3 OJTHOTO MyHKTa B Ipyroi. [IepByro TpeTh MyTH OH TpOeXasl co CKOpo-
cThIO 01 = 18 KM/4. Jlanee MOJOBHUHY OCTaBIIErOCs BPEMEHU OH €Xall CO CKOPOCThIO vy = 22 KM/Y,
MI0CJIE€ Yero J0 KOHEYHOTO IyHKTa OH IIEJ MEIKOM CO CKOPOCTBIO 03 = 5 kM/4. OnpenenuTs cpe-
HIOIO CKOPOCTB (0)BEJIOCUIIETUCTA.

115. Konbkobesxelr, cTosi Ha KOHbKaxX Ha JIbAy, OpocaeTkaMeHb Macco My= 2,5 Kr moja yriom a =
30° k ropu3oHTYcO ckopocThio v = 10 M/c. KakoBa OynieT HayalbHas CKOPOCTh VoJIBHXKEHUSI KOHBKO-
Oex1a, ecu Macca ero My= 60 kr? IlepemenienneM KOHBKOOEKIIa BO BpeMs Opocka mpeHeOpeyb.
125. Onpenenuts KII/] nueynpyroro ynapa Ooiika maccoit mi1= 0,5 T, majaromniero Ha cBal Maccoi
my = 120 kr. [Tone3HOM cYUTATH YHEPTHIO, 3aTPAYCHHYIO Ha BOMBAaHHUE CBaW.

135. Kakyro HY»XHO COBEPILUTH PaboOTy A, 4TOOBI MPYKUHY kecTKocThio k= 800 H/M, cxxaryro Ha x =
6 cM, JIOITOJTHUTEIBHO CkaTh Ha A x = 8 cM?

145. CreprxeHp Bpalaercsi BOKpYT OCH, IPOXOJIAIIEH Yepe3 ero CepeiuHy, COrJIacHO YPaBHEHUIO ¢
At+BE, tie 4 =2 pan/c,B = 0,2 pan/c3. OnpenenuTh BpamamIni MOMEHT M, NEUCTBYIOIIMN Ha
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CTepKeHb Yepe3 Bpems t = 2 ¢ moclie Havyajla BpalleHHs, €CIM MOMEHT MHEpPIUU CTepxKHS J =
0,048 kr- M*.

155. Ha ckambe JKyKOBCKOTO CTOMT YEJIOBEK U JICPKHUT B PYKE 32 OCh BEIIOCHIIEIHOE KOJIECO, Bpa-
mjaromeecs: BOKPYT CBOGM OCH C  VYIJIOBOM CKOpOocThIO i = 25 pan/c. Och Komeca
pacrosoXeHa BEPTUKAIBHO U COBMAAAeT ¢ Ochio ckambi JKykoBckoro. C kKakodl CKOPOCTBIO M2
CTaHET BpallaThCsl CKaMbs, €CIIM MOBEPHYTH KOJIECO BOKPYT TOPU3OHTAILHOM ocH Ha yroia o = 90°?
MoMeHT HHEepLIUH YeJIOBeKa U CKaMbH J paBeH 2,5 Kr - M%, MOMEHT uHepiuu koseca Jo = 0,5 kr -
M.

165. Ilo xpyroBoii opobute BOKpYyr 3eMiu oOpaiaercs CnyTHUK ¢ nepuogoMm 1 = 90 mun. Onpene-
JIUTH BBICOTY CITyTHUKA. Y CKOpEHHE CBOOOJHOTrO MajeHus Jy MOBEpXHOCTU 3eMiH U ee paauyc R
CUHMTATh U3BECTHBIMH.

175. Onpenenuth niepro; 7 MPOCTHIX TAPMOHUYECKUX KoseOaHuii aucka paguycoMm R = 40 cM okoJo
TOPU3OHTAILHOW OCH, TPOXOASIIEH uepe3 00pa3yrouyto AucKa.

KonTtponsHas padora Ne 2.
Bapuanrt 5.

205. Onpenenutb Maccy M, 0HON MOJIEKYJbI YTIEKUCIIOTO ra3a.

215. JIBa cocyna 0JMHAKOBOTO 00BEMa CoJepKaT Kuciopoa. B oqHoM cocyne narienue p; = 2 Mlla
u temnepatrypa 71 = 800 K, B npyrom p, = 2,5 Mlla, 7> = 200 K. Cocyasl coeqununu TpyoKkoi u
OXJIaINJIM Haxod1Ieics B HUX Kuciaopon ao temnepaTtypsl 7' = 200 K. Onpenenuts ycTaHOBUBIIEECS
B COCY/Iax JaBIJICHUE p.

225. OmpenenuTh CPeHIO KHHETHYECKYIO PHEPTHIO (£) OJHOM MOJIEKYJbl BoasiHoro napa 7' = 500
K.

235. OnpenenuTs OTHOCHTEIHHYIO MOJIEKYJISIPHYIO Maccy M, U MOJISIpHYIO Maccy M rasa, ecid pas-
HOCTb €r'0 yJIEJIbHBIX TEIII0EMKOCTEH ¢, - ¢y = 2,08 kJIx/(xr-K).

245. KakoBa cpenusisi apu(MeTHIecKasi CKOPOCThb (D) MOJIEKYJ KUCIOPOia TPU HOPMAIIbHBIX YCIIOBH-
ax. Ecnu u3BecTHO, 4TO CpefHssl JUIMHA CBOOOJHOTO Impodera «£) MOJNEKYJbl KUCIOPOJa MPHU ITHX
ycioBusix paBaa 100 um?

255. O0beM BOJIOpOAA MPU U30TEPMUUECKOM paciiupenuu npu temneparype 7' = 300 K yBenuuuics
B N = 3 paza. Onpexnenutb paboTy 4, COBEPUIICHHYIO Ta30M, U TEIUIOTY Q, MOIyYeHHYIO TIPU ATOM.
Macca meogopoaa paBua 200 r.

265. a3, saBnsisick pabOYMM BEIIECTBOM B IHKJIe KapHO, MOTYYHII OT TEIUIOOTAATYHKA TETIOTY Q1 =
4,38 kI u coepmmia padboty 4 = 2,4 xJlx. Onpenenuts TeMnepaTypy TEIUIOOTAATUUKA, €CIIH TeM-
neparypa TermionpueMuuka 7,= 273 K.

275. TIpocTpaHCTBO MEXy IBYMs CTEKJISSHHBIMU NMapauleibHBIMM IUIACTUHKAMHU C IUJIOMIAJbIO MO-
BepxHOCTH S = 100 eM? Kaxkas, pacroJIOKEHHBIMHU Ha pacctosiHuu £ = 20 MKM Jpyr OT Japyra, 3a-
NOJHEeHo Bool. OmnpenenuTs cuily F, NpHKUMAONIYI0 TUIACTUHKHU JAPYT K Apyry. CUMTaTh MEHUCK
BOTHYTBIM C TUaMeTpoM d, paBHBIM PACCTOSHHUIO MEKIY IJIACTHHKAMHU.

KonTponbnas padora Nel.
Bapuanr 6.

106. Teno 6pomreHo mox yrioM o = 30° K TOPU30HTY €O cKOpocThio vo= 30 Mm/c. KakoBsl OyayT HOp-
MaJIbHOE @, ¥l TAHTEHIIMATIFHOE a,YCKOpEHHMs Tena yepe3 Bpemst = 1 ¢ mocie Havana ABUKCHUS ?
116. Ha mony crout Tenexxka B BUAE AJTUHHOM JTOCKH, CHA0XKEHHOMW JIeTKUMH Kojiecamu. Ha ogHom
KOHIIE JIOCKM CTOUT 4esioBeK. Macca ero mj = 60 kr, Mmacca qocku My= 20 kr. C KaKOi CKOPOCTHIO
(OTHOCUTENBHO MO0Ja) OyAEeT ABUTaThCs TEJEeXKKa, €CIU YeJOBEK MOWAET BIO0JIb HEE CO CKOPO-
CTHI0 (OTHOCHUTENHHO NOCKH) 0 = 1 M/c? Maccoi Kojec u TpeHueM MpeHeopeyb.

126. Illap maccoi mi= 4 Kr IBUXKETCS CO CKOPOCTBIO 01= 5 M/C M CTAJKHBAETCS C IIAPOM MAacCCOU
My= 6 KT, KOTOPBIH JIBUYKETCSI eMy HaBCTPEUY CO CKOPOCTBIO 0= 2 M/C. OnpenenuTh CKOPOCTH UiH
Uy LIapoB mocie yaapa. Y 1ap cCuuTaTh abCOJIOTHO YIPYTHUM, IPSIMBIM, LIEHT paJbHBIM.
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136. Ecnu Ha BepxXHU KOHEI] BEPTHUKAIBLHO PACTION0KEHHONW CIIMPATLHON MIPYKUHBI TIOJIOXKHUTH TPY3,
TO IpYyXHHA cokMeTcst Ha A = 3 MM. Ha CKOJIBKO COXMET MPYXHUHY TOT K€ Ipy3, YIABLIIUI Ha KO-
HEIl PYKHUHBI ¢ BBICOTHI h= 8 cm?

146. ITo ropu30HTAIBHOM MIOCKOCTU KAaTHTCSA AUCK CO CKOPOCThIO v= 8 m/c. Onpenenuts ko3 du-
IUEHT CONPOTHUBIICHHUSA, €CIH JTUCK, OyAy4du MpEeNOCTaBIECHHBIM caMoOMy ce0e, OCTaHOBMJICH,
npoias myTh S= 18 m.

156. OnHopoausbIil crepxenb mHONW £ = 1,0 M MOXKeT CBOOOJHO BpamiaThCsi BOKPYT TOPU30HTAJIb-
HOM OcH, IPOXOJAIIEH Yepe3 OJIMH U3 €ro KOHLIOB. B npyroii koHer abCOJIFOTHO HEYNPYTO yaapseT
nyas Maccoi M = 7 1, neTsAmas NepneHAUKYIsIpHO CTEpkKHI0O U ero ocu. Ompenenutb maccy M
CTEpXKHS, €CIIU B pe3y/bTaTe MOMaJaHus MyIH OH OTKJIOHHUTCS Ha yron a = 60°. [IpuHsaTh cKo-
pocth mynu v = 360 m/c.

166. Ha xakoM paccTOosSHUHM OT IIeHTpa 3eMJId HaXOAMUTCA TOYKA, B KOTOPON HANPSKEHHOCTh CYM-
MapHOTro I'paBUTallMOHHOTO 1o 3emun u Jlynsl paBHa Hymto? [Ipunsars, yto macca 3emuu B 81 pas
Oosbiie Macchl JIYHBI M 4TO paccTosHUE OT IeHTpa 3emud 10 1eHtpa JIyHel paBHo 60 pamumycam
3eMIIH.

176. Onpenenuts nepuon 7 konebaHUl MaTEMATHYECKOTO MAsTHUKA, €CITH €r0 MOJYJIb MaKCUMajlb-
HOTO nepemenieHus 4= 18 cM 1 MakcUMaIbHask CKOPOCTh Umax— 16 cM/C.

KonTtponsnast pabora Ne 2.
Bapuanrt 6.

206. OnpenenuTb KOHLEHTPALMION MOJIEKYJI HaXOASIIErocs B cocyne BMecTuMocTbio V = 2. Konu-
YECTBO BEIIECTBA V KUCIOpoaa paBHO 0,2 MOJIb.

216. BeluMCauTh MIIOTHOCTH p a30Ta, HAXOAALIEerocs noj AasiaeHueM p = 2MlIla u umeromero remme-
parypy T =400 K.

226. OnpenenuTh CPeIHIOI KBAaIPAaTUUYHYIO CKOPOCTb (Vx> MOJEKYJbI a3a, 3aKII0UEHHOIO B COCYA
BMecTUMOCThIO V = 2 11 mox gaBieHueM p = 200 klla. Maccarazam =0,3 r.

236. OnpeaenuTb MOJIIPHBIE TEINIOEMKOCTH ra3a, €ciH ero yaeiabHble TermaoeMkocTu ¢y = 10,4 kJDx/
(xr'K) u cp= 14,6 xJIx/(xr-K).

246. Kucnopon Haxoautcs nof naenenuem p = 133 ulla npu temnepatype 7 = 200 K. Beruuciautsb
CpeIHEee YNCIIO (Z) CTOJIKHOBEHUI MOJIEKYJIBI KHCIOPOAa IPU ATUX YCIOBHSX 3a BpeMs = 1 c.

256. Azot maccoit m= 0,1 kr 6bu1 H306apHO HarpeT ot Temneparypsl 71 = 200 K 1o temneparypst 7>
=400 K. Onpenenuts paboTy A, COBEPIICHHYIO Ta30M, TOTYyYSHHYI0 UM TeTuioTy Q u namenenue AU
BHYTPEHHEH 3HEPruM a30Ta.

266. I'a3, coepmaromuii nuka Kapro, otaan termonpueMHUKy 67% TEIUIOTHI, TIOTYYeHHOU OT Tell-
nootaatuuka. Onpenenuts TemmnepaTypy 72 TEMJIONPUEMHHUKA, €CIM TeMIepaTypa TeIUIooTJaTuyhKa
T1 =430 K.

276. I'nunepuH MoHSJICA B KalWULIPHOI TpyOke auamerpom kaHana d = 1 mm Ha BeicoTy h = 20
MM. OTpenenuTh MOBEPXHOCTHOE HATSHKEHUE o TiuiepruHa. CYUTaTh CMaYMBaHUE TIOTHBIM.

KonTponbnas padora Nel.
Bapuanr 7.

107. MatepuanpHasi TOYKa JBHKETCS 10 OKPY)KHOCTH C MOCTOSIHHOHM YTJIOBO# CKOpPOCThIO ® = 7/6
pan/c. Bo ckonbko pa3 myTh As, IpOHIeHHBIN TOUKOM 3a BpeMs t=4 ¢, Oyaet 60mbIe MOIyIs ee Te-
pemenienust A2? [IpuHSTH, YTO B MOMEHT Hadalla OTCueTa BPEMEHH PaJuyC-BEKTOp I, 3aJaroluit
MOJIO’KEHNE TOUYKH Ha OKPYKHOCTH, OTHOCUTEIIFHO UCXOJIHOTO MOJIO0XKEHHS ObUT MOBEPHYT Ha YTOJ ¢
= m/3pan.

117. Cuapsin, neteBmmii co ckopocthio v = 400 M/c, B BepXHEH TOYKE TPACKTOPHUH pa3opBajcs
Ha JIBa OCKoJIKa. MeHbIM OCKOJIOK, Macca KoToporo coctasisieT 40% oT maccsl cHapsiaa, mo-
JeTesl B MPOTUBOIOJOXKHOM HampaBiIeHUH co ckopocThioU; = 150 m/c. Onpenenuts ckopocTs Uy
0OJIBIIIETO OCKOJIKA.
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127. V3 cTBOJIa aBTOMATHYECKOTO MTHUCTOJIETA BhIIETENA MyJst Maccoit Mi= 10 1 co ckopocThio v= 300
Mm/c. 3aTBOp mUcTONETa MaccoiiM, = 200 T MPIKUMAETCS K CTBOJY MPYKUHOM, )KECTKOCTh KOTOPOH K
= 25 kH/M. Ha xakoe paccrosiaue oToiaer 3aTBop nocie BeicTpena? CunuTaTh, YTO MUCTOJIET KECTKO
3aKperieH.

137. U3 npyKHHHOTO IUCTOJIETa C MPYKUHOMN skecTKoCThI0 K = 150 H/M ObuT Ipou3BeieH BBICTPE
nyaei Maccoil M = 8 r. OnpenesnnuTb CKOpOCTh v MYJIU IPU BBUIETE €€ U3 MUCTOJIETA, €CIU MPYXKUHA
ObL1a cxaTa Ha 4x= 4 cm.

147. OnpenenuTh MOMEHT CHJIBI M, KOTOPBIA HEOOXOIUMO MPUIIOKUTH K OJIOKY, BpalaromeMycs ¢
gactoroii N = 12 ¢}, 4r0Gbl OH OCTAHOBHMIICS B TeUCHHE BpeMenu A= 8 ¢. [lnamerp 610ka D = 30 cm.
Maccy 6510ka M = 6 KI cuuTaTh paBHOMEPHO pacIpeieIeHHON o 000y.

157. Ha xpato ruat¢opmbl B BHJIE AMCKA, BPAIAIOLICHCS IO MHEPIIMHM BOKPYT BEPTUKAIBHON OCH C
qacTOTOHU N1= 8 MI/IH_l, CTOMT 4YesioBek Maccoil M; = 70 kr. Korja yenoBek mepenien B HEHTpP IiaT-
¢dopMmbl, OHa CTaja BpaaThesi ¢ 4acToToi Ny 10 MuH ", Onpenenutb Maccy My wiatdopmbl. MoOMEHT
WHEPLUU YeJIOBEKa PACCUMTHIBATh, KaK JJIsl MATEPHAIbHOM TOUKH.

167. CriyTHUK oOpariaeTcsi BOKpYr 3eMild 1o KpyroBoi opoute Ha Beicote h= 520 km. Onpenenutsb
nepuoj o0palieHus CIIyTHUKA. Y CKOpeHre CBOOOHOrO NaJieHust § y MOBEPXHOCTH 3eMIIH U €€ paJiu-
yc R cuuTarh U3BECTHBIMHU.

177. MatepuanbHasi TOYKa COBEpIIAET MPOCTbIe rapMOHUYECKUE KOJIeOaHUsl TaK, YTO B HAYAIIbHBIH
MOMEHT BpEMEHH cMelieHneXo = 4 cMm, a ckopoctb vg= 10 cm/c. Onpenenuts ammutyny A u
HavanbHYI0 a3y ¢ konebanui, ecnu ux nepuon 7' =2 c.

KonTponbnas padora Ne 2.
Bapuanr 7.

207. OnpenenuTh KOJMYECTBO BEIIECTBA V BOJIOPOJAA 3AMOIHSIIONIETO cocya oobemoM V= 3 1, eciu
KOHILIEHTpalus MOJIEKYJI raza B cocyzae N=2- 10%8 M3,
217. OnpenenuTh OTHOCHTEIHHYIO MOJICKYJISIPHYIO Maccy M, ra3a, eciu nipu temmieparype 7 = 154 K
u napienuu p = 2,8 Mlla on umeer mwiotTHocTh p= 6,1 Kr/nC.
227. Bogopon naxomutcs npu temneparype 7= 300 K. Haiftu cpeaHioro KHHETHYECKYIO YHEPTHUIO
(€gp) BPAILATETILHOTO JIBUKEHHS OJHON MOJIEKYJIBI, 8 TAKIKE CYMMApHYIO KHHETHYECKYIO DHEPTUIO £
BCEX MOJIEKYJI 3TOT0 Ta3a; KOJu4ecTBO Bojgopoaa v= 0,5 MoJb.
237. Haiitu ynensHsle cyM cp U MolsipHble Cy 1 Cp TEIIOEMKOCTH a30Ta U Telusl.
247. Tlpu KaKOM JIaBJICHHUH é? CpenHsisi JUTMHa CBOOOTHOTO mpobera (£» MOJIEKyJT a30Ta paBHa 1 M, ec-
au temneparypa raza t = 10" C?
257. Bo CKOJIBKO pa3 yBETUYUTCS 00BbEM BOJIOPO/A, COASPKANINI KOJTHMUECTBO BEIIECTBA v=0,4
MOJIb IIPU U30TEPMUYECKOM PACIIMPEHUH, €CIIH MPH 3TOM ra3 HOJIY4YUT KosndecTBo TernoTsl Q= 800
Jx? Temneparypa Bonopona 7= 300 K.
267. Bo ckonbKko pa3 yBenuuuTcs Kod(UIMEHT Moje3Horo JeiicTBus 1 nuukia KapHo npu nosbliie-
HUM TeMmneparypsl TemnooraaTuuka or 71= 380 K no 7/ = 560 K? Temneparypa TennonpueMHUKa
T,=280 K.
277. B Bozy omyllieHa Ha OY€Hb MAIYIO MIyOHMHY CTEKJIsIHHAs TpyOKa ¢ quaMeTpoM kaHana d = 1 mwm.
Onpenenutb Maccy M BOABI, BOIIEAMIEH B TPYOKY.

Bapuanr 8.

108. MarepuanbHasi TOUKa ABMXKETCS B INIOCKOCTH X) COTJIACHO YpaBHEHUsIM x = A1 + Bt + Cit’u y
=A, + Bot + Cztz, rae By =7 wm/c, Cp =-2 M/Cz, By =-1wm/c, C, =0,2 m/c?. Haiitu MOy CKOPOCTH
Y YCKOPEHMsI TOUKH B MOMEHT BpeMeHu t =5 c.

118. JIe ogmHakoBwIe JToAKKM Maccamu M= 200 Kr kaxaas (BMecCTe C YeJOBEKOM W Ipy3aMH, Haxo-
TSIIAMHECS B JIOJIKAaX) JABIKYTCS MapallJIeIbHBIMU KypcaMu HaBCTpeUy APYT APYTY C OJUHAKOBBIMH
ckopocTsimu v = 1 M/c. Korja noiku nmopaBHsUIMCh, TO ¢ IEPBOM JIOAKU HAa BTOPYIO M CO BTOPOM Ha
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MIEPBYIO OJTHOBPEMEHHO TepedpachiBaloT rpy3bl MaccamuM; = 200 kr. OnpenenuTs CKOPOCTH U; U
U2JI0TO0K TTocIie nepedpachiBaHUs TPY30B.

128. Ilap maccoit M; = 5 KT ABMXKETCSI CO CKOPOCTHIO 01 = 1 M/C M CTAJIKWUBAETCS C TIOKOSIIIMMCS II1a-
pom Maccoit My = 2 kr. OnpenenuTs CKOPOCTH Ug U Uz IIApOB Mocie yaapa. Y iap cuuTaTh abCOIIOT-
HO YIPYTUM, IPSIMBIM, LIEHTPAJIbHBIM.

138. HaneteB Ha npyXuHHBIH Oydep, BaroH Maccoid M = 16 T, nBurasmmuiics co ckopoctsio v = 0,6
M/C, OCTaHOBHJICS, C:KaB Mpy:kuHYy Ha AL = 8 cM. Haiitu 001ryro xecTkocThK mpy:kun 0ydepa.

148. brnok, umeromuit popmy aucka maccod m = 0,4 xr, Bpammaercs o ACMCTBHEM CHIIbl HATSDKCHUS
HUTH, K KOHIIaM KOTOPOH MOJIBEIIEHBI Ipy3bl Maccamu My = 0,3 kr u My = 0,7 kr. OnpeaeauTs CUIbI
HaTspkeHus 71 u T, HUTH 0 00e CTOPOHBI OJI0Ka.

158. Ha kpato HemoaBuxkHOU ckambl JKykoBckoro auamerpom D = 0,8 M u Maccoii My = 6 Kr CTOUT
yesoBeK Maccoil My= 60 kr. C Kakoil yriIoBOM CKOPOCTBIO (@ HAYHET BPAIIAThCSl CKaMbsl, €CJIM YEJI0-
BEK MONMaeT JeTAMi Ha Hero Msiuy Maccod M = 0,5 kr? TpaekTopusi Msua ropu30HTAIbBHA U TPOXO-
nuT Ha pacctossauul = 0,4 M oT ocu ckambu. CKOpOCTh Msi4a v = 5 M/C.

168. OnpenenuTh TMHEWHYIO U YTIIOBYIO CKOPOCTH CIyTHUKA 3eMJIH, OOpAIAIONIerocs 0 KPyroBon
opoute Ha BbicoTe h = 1000 kM. YckopeHre cBOOOAHOIO MajeHus ( y MOBEPXHOCTH 3eMIIH M €€ pa-
nuyc RcunTtarh U3BECTHBIMMU.

178. CknapapiBatoTcs ABa KoJeOaHUS OJMHAKOBOTO HAIPABJICHUS U OJMHAKOBOTO MEpHOAA: Xi =
Axsinont 1 x, = Azsinaw,(t + 1), tae A1 = A, =3 cM, 01 = wp = nc'l, 7=0,5 c. OnpenenuTb aMILUIUTY-
ny A u HavyaneHyio a3y @gpe3ynbTupyroiero konebanus. Hamucats ero ypaBHenue. Iloctpouts
BEKTOPHYIO AuarpamMmy it MoMeHTa Bpemenut = 0.

KonTponbnas padora Ne 2.
Bapuanrt 8.

208. B 6amnone BMecTuMOCThIO V= 3 11 comepkutcst Kuciaopoa maccoim = 10 r. Onpeaenurpy KoH-
OEHTpAUIO NMOJICKYJI Ira3a.

218. HaiiTu motHOCTH P a3oTa npu temmneparype 7 =400 K u gasnenun p = 2 MI1a.

228. Ilpu Kako# Temreparype CpeaHssi KWHETHYeCcKast SHEPTHUS (&p) TOCTYNATEIbHOTO ABMKEHHS MO-
JeKynbl ra3a paBHa 4,14 - 102! 12

238. Berauciuth yAelbHbIC TCIUNIOEMKOCTH Ta3a, 3Hasi, 4YTO €ro MojsipHas macc M =4 - 10 kr/mMonb
1 oTHoueHue rennoemkocreit C,/Cy = 1,67.

248. B cocyne BMecTHMOCTRIO V = 5 1T HaX0oauTCs Bogopo Maccoit m= 0,5 r. OnpeneuTs CpeIHIo0
JUIMHY CBOOOHOTO Tipodera «£» MOJIEKYIbI BOJOPOAA B 3TOM COCY/E.

258. Kaxkas paborta 4 coBepmiaetcs MpHU H30TEPMHUYECKOM PACIIUPEHUH BOJIOPOAAa Maccoi M= 5 T,
B3sTOro npu temneparype 7 =290 K, eciiu o0beM rasa yBelIm4uBaeTcsi B TpH pasza?

268. UneanpHast TeruoBas MamuHa padoraet no mukiry Kaprao. Temmeparypa terootnatunka 77 =
500 K, remneparypa tennonpuemnuka 7> = 250 K. Onpenenuts tepmudecku KII/] # nukia, a Takxe
paboty A1 pabodero BelecTBa NpH U30TEPMUUECKOM PACIIMPEHUH, €CIIH MPU U30TEPMUUYECKOM CKa-
TUU coBeplieHa padbota A= 70 [Ix.

278. Ha ckonbKo naBieHue P BO3yXa BHYTPH MBUIBHOTO ITy3bIps O0JbIIIE HOPMAIBLHOTO aTtMochep-
HOTO JTaBJICHHS Po, €CIIU TUAMETP Mmy3bipst d= 5 Mm?

KontponbHas pabora Nel.
Bapnanr 9.

109. [To kparo paBHOMEPHO BpaIAOIIEHCs ¢ YIIIOBOW CKOPOCThIO @ = 1 paji/c miaTgopMbl HIIET Ye-
JIOBEeK M 00xoauT muatdopmy 3a BpeMs t = 9,9 ¢. KakoBo HaubosbIee ycKOpEeHUE o IBHXKEHUS YeI0-
Beka oTHocuTesnbHO 3eMin? [Ipunsate paguyc miardopmsl R =2 m.

119. Ha ckoibKO TepeMecTUTCsl OTHOCUTENBHO Oepera noaka jumHou £ = 3,5 M u Maccoir m; = 200
KI, €CJIM CTOSIIHUIA Ha KOpME YesIoBeK Maccoi M; = 80 kr mepemecTtutcs Ha Hoc jogaku? CuuTtaTh
JIOJIKY pacroJIOKeHHOM MepreHAuKYIsIpHO Oepery.
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129. U3 opynusi, He UMEIOIIETO MPOTUBOOTKATHOTO YCTPOMCTBA, MPOM3BOIUIACH CTPEb0a B TOPHU-
30HTaIbHOM HarpasieHud. Koraa opyaue ObUTO HEMOJIBHIKHO 3aKPEIUICHO, CHApA/l BBIJIETEN CO CKO-
pocthio 01 = 600 M/c, a KOT/Ia OPYIUIO Tajd BO3MOXXHOCTH CBOOOJIHO OTKATBIBATHCS HA3aJl, CHapS
BBLIETEN CO CKOPOCTHIO 02 = 580 m/c. C KaKoil CKOPOCTHIO OTKATUIIOCH TIPU ITOM opyue?

139. LHens muHOM £ = 2 M JICKUT Ha CTOJIC, OOHUM KOHIIOM CBHcCas co croia. Eciau miuHa cBemmBa-
OILIEHCS YAaCTH MPEBBIIIACT /3¢, To memns cockanp3bBacT co CTONA. Ornpenenutb CKOPOCTh v LENHU B
MOMEHT €€ OTPhIBA OT CTOJIA.

149. K xparo cTona npukperieH 61ok. Uepes OJI0K MepeKuHyTa HeBecoMasi U HepacTsHKUMasi HUTh, K
KOHIIaM KOTOpPOH MpHKperieHbl Tpy3bl. OAUH TPy3 IBUXKETCS MO MOBEPXHOCTH CTOJA, a JIPYrou -
BOJIb BepTUKanu BHU3. Onpenenuth K03QduImeHT frperns Mex 1y MoBepXHOCTSIMU Ipy3a M CTOJIa,
€CJIM MacChl KXJOro Tpy3a U mMacca OJoKa OJMHAKOBBI U TPY3bl IBUXKYTCA C yCKOpeHUEM o= 5,6
M/, [Ipockanb3bpiBaHUEM HUTH 110 OJIOKY M CUJION TpeHHUsl, eicTBYIoMIEel Ha OJI0K, TpeHeOpeyb.

159. TopuzonTanbHas wiargopma mMaccoid My = 150 Kr BpamaeTcst BOKPYT BEPTUKAIBLHOW OCH, TIPO-
XOJISIIIIEeH Yepe3 LEeHTP MIaTGOPMBI, C 4aCTOTOH N= § mun . Uenosex Maccoil My = 70 Kr CTOUT npu
TOM Ha Kpar 1wiaropmel. C Kakoi yrioBOd CKOPOCTHIO  HA4YHET BpamiaThes Iuiatdopma, eciu
YyeJioBeK MeperseT oT kpas miardopmsl K ee neHTpy? Cunurtarh miathopMy KpyriabiM, OJJHOPOJIHBIM
JIACKOM, a YEJIOBEKA — MATEPUATIbHON TOUKOM.

169. KakoBa macca 3emin, eciiu U3BecTHO, uTo JIyHa B TedeHue rojaa cosepiuaer 13 obparenuii Bo-
Kpyr 3eMiIH i paccrosiare oT 3emmn 10 JIynsr paBro 3,84 - 10° m?

179. Ha rmagkoM TOpU30HTAIBLHOM CTOJIE JISKUT map Maccoi M = 200 r, NpUKperIeHHbI K TOpu-
30HTAJILHO PACIOJI0XKEHHOM JIETKOW HpYy)KUHE ¢ kecTKocThio K= 500 H/M. B miap momamaer myist
Maccoit m = 10 r, nersmas co ckopocthio v= 300 M/c, 1 3acTpeBaeT B HeM. [IpeneOperas nepemerie-
HUEM Il1Iapa BO BpeMsl y/iapa U COMPOTHUBICHUEM BO3/1yXa, ONPEACIUTh aMILTUTYny 4 u nepuoj 1 Ko-
nebaHui 1Iapa.

KonTpomnbnas padora Ne 2.
Bapuanr 9.

209. OmnpenenuTh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO Maccy M;: 1) Bopl; 2) yrileKUCIOro rasa; 3) mo-
BapeHHOU COJIH.

219. B cocyne BmectumocThio V = 40 1 Haxomutcs kuciopon mnpu temreparype 7 = 300 K. Korna
4acTh ra3a U3pacxoJI0BaJIM, JlaBleHue B OannoHe nmoHusuiock Ha Ap = 100 k[la. Onpenenuts Maccy
Mu3pacxog0BaHHOTO KucIoposa. [Iporece cuntaTh H30TEPMUIECKUM.

229. B a3ore B3BelIEHB MeNbyailine MbUIMHKH, KOTOPBIE JBMXKYTCS TaK, Kak e€clid Obl OHM ObUIH
OYEHb KPYIMHBIMU MOJIeKyJIaMu. Macca Kak10i NMBUTMHKYA paBHA 6 10™ r. I'a3 Haxomures MIPHA TEM-
nepatype 7 =400 K. Onpenenuts cpeHue KBaJpaTHUHbIE CKOPOCTHU (Vye), & TAKXKE CPEIHUE KUHETHU-
YECKHE DHEPTUH (£ TIOCTYNATEIHHOTO JIBIKEHHUS MOJIEKYJIBI @30T M MBUTHHKH.

239. TpexartomHbIii ra3 noa nasienueM p = 240 xlla u Temneparype t = 20° C 3anmmaer o6bem V =
10 1. OnpenenuTs TemnoeMKocTh C, 3TOr0 Ta3a IpH NOCTOSTHHOM JaBJICHUH.

249. Cpennss anuHa cBoOOAHOTO npodera «£» MOJEKYIbl BOJOPO/a MPU HEKOTOPBIX YCIOBUSAX paBHA
2 MmM. HaliTi IIOTHOCTE p BOJOPOAA MPH 3TUX YCIOBHUSX.

259. Kakas nons w1 KonuyecTBa TEIUIOTH Q, MOJBOIMMOrO K HACATbHOMY JIBYXaTOMHOMY Ta3y MpH
n300apHOM TIpolLecce, pacXoayeTcs Ha yBennueHne 4 U BHYTpEHHEH YHEpTUH Ta3a U Kakas J0Js W —
Ha paboty 4 pacmupenus? PaccMoTpeTs Tpu ciydas, ecnu ra3: 1) oJHOaTOMHBIN; 2) IBYXaTOMHBIH;
3) TpexaTOMHBI.

269. I'a3, cosepratonuii ukn Kapao, nomydaer terory Q1= 84 x/Ix. Onpenenuts paboty A rasa,
eciu TeMriepatypa 71 TeIIo0TIaTINKa B TP pa3a BBIIIE TEMITEpaTyphl 72 TETIIONPHEMHUKA.

279. Bo3nymiHslid my3sipek auamerpom 0= 2,2 MKM HaxXOAMTCS B BOJE y CaMOW €€ IOBEPXHOCTH.
OnpenenuTh MIOTHOCTH p BO3/AyXa B MYy3BIPbKE, €CIIM BO3AYX HAJ IMOBEPXHOCTHIO BOJBI HAXOIUTCS
P HOPMAJIbHBIX YCIOBUSX.

3 cemecTp
KonTpoabnas padora Ne 3.

21



Bapuant 0.

310. Paccrostare d mMexay aBymst TouedHbIME 3apsaaMu Q1 = 2 nKn u Qy = 4 uKn paBHO60 cm.
Onpenenuts TOYKY, B KOTOPYIO HYKHO IMOMECTUTh TpeTuid 3apsa Qs Tak, 4ToObI cucTeMa 3apsjioB
Haxoauiack B paBHoBecuu. Onpenenuts 3apan Qs U ero 3Hak. YCTOMUMBOE WM HEYCTOHYHBOE OY-
JIeT paBHOBecHE?

320. /IBe TpeTu TOHKOro Kousiblia paauycoM R = /() cm HecyT paBHOMEpPHO pacHpeleleHHbIN C JIn-
HEHO# IoTHOCTBIO 7 = 0,2 MxKn/m 3apsa. OnpenenuTs HANPSHKEHHOCTh E 3JEKTPUYECKOTO MO,
CO3/1aBa€MOTr0 pacrpeeIeHHbIM 3aps0M B Touke O, COBMAJAIONICH C IEHTPOM KOJIbLIA.

330. Ha nByx xoakcHalbHBIX OCCKOHEUHBIX MHIMHIpaxX paaunycamu R u 2R paBHOMepHO pacripeje-
JIEHBI 3apsi/ibl C IOBEPXHOCTHBIMU IUIOTHOCTAMU 01 U gz(puc. 1). TpeOyerca: 1) ucnomnb3ys teopemy
Ocrparpanackoro-I'aycca: HaiiTh 3aBHCUMOCTD £ (F) HampsHKEHHOCTH SJICKTPUYECKOTO OIS OT pac-
crostnus s Tpex obnacteit: |, Il u lll. Ilpunste o1 = -0, 02 = 40. 2) BBIYUCIUTD HAPSHKEHHOCTD £
B TOYKE, YAAJCHHOW OT OCH IIMJIMHIPOB Ha paccTosiHUE I, U yKa3aTh HampasiieHue BekTopa E. [Ipu-
uTho = 30 nKi/m?, r = 4 R; 3) moctpouts rpadux E (r).

340. Tonkas kBagpaTHas paMKa PaBHOMEPHO 3apspKEeHa C JMHEHWHOW TUIOTHOCTHIO 3apsaa t = 200
nKn/m. OnpeaenuTs NOTEHINAT ¢ MOJIS B TOUKE MIEPECEUYEHUs TuaroHaie.

350. DneKTpoH IBUXKETCS BAOIb CHIIOBOM IMHUU OJHOPOJIHOTO 3JIEKTPUUECKOro MmoJid. B HekoTopoii
TOYKE TIOJI C IOTEHIMAJIOM @1 = [0 B 31ekTpoH umen ckopocth Vi = 6 Mwm/c. Onpenenuts mMoTeH-
Uan @y TOYKHU MOJIS, TOUIS O KOTOPOM AIEKTPOH MOTEPSIET MOJIOBUHY CBOEH CKOPOCTH.

360. TTn0CKHIi KOHIEHCATOP ¢ IUIOMABI0 TWIACTHH S = 200 ey’ Kaxaas 3apskeHa 10 PasHOCTH T10-
ternuanoB U = 2 kB. Paccrosaue Mexy riactuiamu d = 2 ey, Jludnektpuk — cTekiio. Onpeaenursb
srepruto W nosist KOHJEHCATOpa U TNIOTHOCTh YHEPTUH @ TIOJIS.

370. DJIC 6arapeu e= 12 B. IIpu cune Toka | = 4 4 KI1J] 6atapeu n = 0,6. Onpenenuts BHyTpeHHEE
comportuBieHue R; 6arapen.

380. Cuuia Toka B 1IEMH U3MEHSETCS] CO BpEMEHEM T10 3aKoHy | = loe™. Onpenenutb KOJIUYECTBO TE-
JIOTBI, KOTOPOE BBIIEIUTCS B IPOBOJHUKE conpoTuBieHueM R = 20 Om 3a Bpems, B TeU€HUE KOTOPO-
r'0 TOK YMEHBIIUTCS B € pa3. Koaduuuent o npunate paBHbIM 2 - 107%™

puc. 1

KontponbHast pabora Ne 4.
Bapuanr 0.

410. beckoHEYHO NIUHHBIA TPOBOJI ¢ TOKOM |= 50 A M30THYT Tak, Kak 3TO MOKAa3aHO Ha puc. 2.
OnpenenuTh MarHUTHYIO MHAYKIUIO B B TOUKe A, jexalieil Ha 6uccekTpuce npsiMoro yria Ha pac-
crostaud d = 10 cM OT ero BepIInHbI.

420. Ilo xpyroBomy BUTKY paguycoM R =5 cm Teuer Tok | = 20 A. BuTok pacnosoxeH B 0JTHOPO/I-
HOM MarHuTHoM mnoje (B = 40 mTin) Tak, yTo HOpMalb K IUIOCKOCTH KOHTYypa COCTaBIISET YToOJ
3 =716 c Bektopom B. Onpenenuts n3mMeHenue 471 MOTeHIMAILHON SHEPTHH KOHTYpa TIPH €ro T10-
BOPOTE Ha YroJl ¢= T/2 B HAIPaBJICHUU YBEIUYCHHS yriia % .

430. TTo TorkOMYy cTepkHIO JuHOM £ = 40 cM paBHOMepHO pacmpeaeineH 3apsan Q = 60 v K. Crep-
JKeHb BPALIAETCS ¢ 4acToTol N= 12 ¢ OTHOCHTETBHO OCH, IIEPIEHIUKYIAPHON CTEPHKHIO U MPOXO-
JSIIeH yepe3 cTepKeHb Ha paccTossHuu a = {/3 oT olHOTO U3 ero KoHuoB. OnpeaeauTh MarHUTHBIN
MOMEHT P, 00YCIIOBIEHHBIN BPALICHUEM CTEPKHS
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440. Uon, monaB B marautHOE moJie (B = 0,01 m Tom), cTan ABUTaThCS MO OKPYNKHOCTH. ONpEeaeuTh
KHUHETHYeCKyto sHepruto 7 (B 3B) moHa, €ciiy MarHUTHBI MOMEHT pm SKBUBAJIEHTHOTO KPYTOBOIO
TOKa paseH 1,6 - 102 A-MA

450. B ckpelieHHbIe IO IPSIMBIM YTIIOM OJHOpoAHbIe MarHuTHOe (H = 1 MA/M u snektpuueckoe (E
= 50 xB/m) mons Bieren noH. [Ipu kakoit ckopocTH V MoHA (110 MOJYJIIO U HAIIPABJICHHUIO) OH OyaeT
JIBUTATHCS B CKPEILICHHBIX MOJISAX MPSIMOJIMHEUHO?

460. OnpeneauTs MAarHUTHBIA TIOTOK @, TPOHU3BIBAIOIINI CoJIeHOM I, ecim JuynHa £ = 50 cM 1 Mar-
HUTHBIN MOMEHT pp= 0,4 BO.

470. Komnb1o u3 MegHOTO MpoBoja Maccoit M = 10 r moMenieHo B 0JIHOPOAHOE MAarHUTHOE I10JIe

(B = 0,5 Tn) Tak, 4To IIOCKOCTh KOJIbI[A COCTABIIACT yrou f§ = 60° ¢ IMHUAMH MarHUTHOM WHIYKIHH.
Omnpenenuts 3apsan Q, KOTOPBIN MPOWUIET MO KOJIBIY, €CIH CHATh MAarHATHOE TTOJIE.

480. HcToyHMK TOKa 3aMKHYJIM Ha KaTymky compotuBiienneM R = 20 Owm. Yepes Bpemsa t = 0,1 ¢
Toka | B karymke nocturia 0,95 npenenbHoro 3HaueHus. OnpenenuTb UHAYKTUBHOCTH L KaTymi-
KH.

puc.2

KonTponbnas padora Ne 3
Bapuanrt 1.

301. Toueunsie 3apsapl Q1 = 20 mx K1,Q, = -10 mx Kn HaxomaTcs Ha pacctosHuu d = 5 cm Apyr Ot
npyra. OnpeaenuTb HapsiKEHHOCTh TMOJIsl B TOUYKE, YAAJICHHOW Ha 1 = 3 ¢ OT MepBOro M Ha I = 4
cm oT BTOporo 3apsna. OnpeaenuTs Takxke cuily F, IeiicTByIONIYIO B TOM TOUKE HAa TOUCYHBIN 3apsif
Q =1 mk Kn.

311. Tonkuii crepkeHb JIMHOU £ = 2() cm HECET PaBHOMEPHO pacnpeaesieHHbi 3apsan t = 0,1 mxKn.
OnpenenuThs HANMPSHKEHHOCTh £ AJIEKTPHUYECKOTO TOJIS, CO3/1aBaeMOT0 PACIIPECIIEHHBIM 3apsiiOM B
TOYKE A, JIeXalleil Ha OCU CTEeP>KHS Ha PacCTOSAHUM o = 2() cm OT €ro KOHILA.

321. Ha nByx KOHIEeHTpHUYECKHX chepax paamycoM R u 2RpaBHOMEpPHO pacripeiesieHbl 3apsiibl C 1Mo-
BEPXHOCTHBIMH IUIOTHOCTAMU 01 U g2 (puc. 3). Tpebyercs: 1) ucnons3ys reopemy OcTporpaickoro-
['aycca, HaiiTh 3aBUCHMOCTH E(I') HaNpsHKEHHOCTH 3JIEKTPUYECKOTO TOJSI OT PACCTOSHHS JJIS TpeX
obmacreii: |, Il u l1l. IIpunsts o1 = 40, 02 = 0, 2) BBIYUCIAUTD HAPSHXKEHHOCTh £ B TOUKE, YAAJICHHON
OT IIEHTpa Ha paccTosiHuE I, U yKa3aTh HampasieHue BekTopa E. [Ipunsats o = 30 nKi/m?, r=15R;
3) noctpouts rpapux E.

331. JlBa Toueunsix 3apsga Q1 = 6 nKn u Qp = 3 nKn HaxojsTces Ha paccrosauu d = 60 cv apyr ot
npyra. Kakyio paboTy HE0OXOAWMO COBEPIINTH BHEUIHHM CHJIAM, YTOOBI YMEHBIIHUTH PACCTOSHUE
MEXIy 3apsiiaMH BJ1Boe?

341. [TeumHaKa Maccoit M = 200 mke, Hecymias Ha cebe 3apsa Q = 40 nKn, BIeTena B dJICKTPHUECKOES
1oJie B HampaBJIeHUH CHIOBBIX JTUHUMN. [Tocne npoxoxaenus pasHocTu noteHuuanoB U = 200 B nbl-
JMHKA UMena ckopocTh v = 10 m/c. OnpenennuTh CKOPOCTh 0 MBUIMHKHU JI0 TOTO, KaK OHa BIieTesla B
oJe.

351. Konnencatopsl eMkocThio C1 = 5 k@ u C, = 10 mx® 3apspkeHsl 1o HanpspkeHud U; = 60 B u
U, = 100 B cootBeTcTBeHHO. ONpeAeUTh HAMPSDKEHUE Ha 0OKIIAAKaxX KOHAEHCATOPOB MOCJE UX CO-
eIMHEHMS 0OKJIaIKaMH, IMEIOIITMH OJTHOMMEHHBIE 3apsiIbl.

361. Karymka u aMnepMeTp COEAMHEHBI MOCIEIOBATENIHO U TMOJAKIIOYEHbI K UCTOYHUKY Toka. K
KJIeMMaM KaTyIIK{ MPUCOEINHEH BOJIBTMETP C COMPOTHBIEHHEM I' = 4 kOm. AMIiepMeTp TOKa3bIBa-
et cuiy Toka | = 0,3 A, Bonsr™eTp Hanpspkenust U = 120 B. OnpenenuTs conpoTuBieHue R karym-
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ku. OnpeneanuTb OTHOCUTEIbHYIO MOTPEUIHOCTD &, KOTOpasi OyAeT JOIMyIIeHa PU U3MEPEHUH COIPO-
TUBJICHUS, €CIIH MTPEHEOpeUb CHIION TOKa, TEKYIIETro Yepe3 BOIbTMETD.

371. 3a Bpemsi t = 20 ¢ ipu paBHOMEPHO BO3paCTaBIICH CHJIE TOKA OT HYJSI 10 HEKOTOPOTO MaKCH-
MyMa B IPOBOJHHUKE compoTuBieHHeM R = 5 Om BBIIETWIOCH KOIUYECTBO TEIOTHIQ = 4 x/[orc.
Onpenenutb CKOPOCTh HApACTaHUs CUIIBI TOKA, €CIIU COMPOTUBIIEHUE MPOBOAHNKA R = 5 Om.

111

Puc.3

KonTponbnas padora Ne 4.
Bapuanr 1.

401. BeckoneuHo JIMHHBIH TIPoBOa ¢ TOKOM | = 100 A HM30THYT Tak, KaKk 3TO IMOKa3aHO Ha pucC. 4.
Onpenenuth MarHUTHYIO HHAYKIHIO B B Touke O. Paguyc nyru R = 10 cm.

411. Tlo aBYM mapajuieaIbHBIM MPOBOAAM JUIMHOM { = 3 M Kaxablid TeKyT oanHakoBbie Toku | = 500
A. Paccrostane d mexny npoBogamu paBHo 10 cM. Onpenenuts cuity F B3aumoaeiicTBys IPOBO/IOB.
421. Tlo ToHKOMY KOJBITy pamxuycoM R = 10 cM paBHOMEpHO pacIipeiesieH 3apsi ¢ IMHEHHOHN II0T-
HocTho T = 50 HK/M. Kosb1o Bpamaercss OTHOCUTENBHO OCH, NEPIEHANKYIISAPHON MIIOCKOCTH KOJIb-
12 ¥ MPOXOJSIICH Yepe3 ero IeHTp, ¢ yacTorod N = 10 ¢t Onpenenutb MarHUTHBIA MOMEHT P,
00yCJIOBJICHHBIN BpallleHUEM KOJIbLA.

431. ]Ia MoHa pa3HBIX MAcC C OJMHAKOBBIMH 3apsilaMH BJIETENU B OJHOPOAHOE MAarHUTHOE MOJE,
CTaJIM JIBUraThCs MO OKpYyKHOCTU paguycamu Ry = 3 cm u Ry = 1,73 cm. Onpenenuts oTHOLIEHUE
Macc MOHOB, €CJIM OHU TPOIIUIA OJJUHAKOBYIO YCKOPSIOUIYIO Pa3HOCTh MOTEHIIHAJIOB.

441. ITpoTOH BIIETEN B CKPELIEHHBIE MO YTJIOM O = 120° maruuTHOE (B = 50 M Ti) 1 INEKTPUYECKOE
(E = 20 kB/m) monst. OnpeenuTs yCKOpeHne a- npoToHa, ecim ero ckopoctb V (jv| =4 - 10° m/c)
nepneHauKyispHa sekropam E u B.

451. Thiockuii KOHTYp TUIOMAARI S = 20 om? HaxOoJUTCS B OJHOpOoAHOM MarauTHoM moiie (B = 0,03
Tin). Onpenenuts MarHUTHbIN MOTOK P, MPOHU3BIBAIOLINM KOHTYp, €CJIM TIOCKOCTh €r0 COCTaBJISET
yroia ¢ = 60° ¢ HanpaBJICHUEM JIMHUI HHITYKIIHI.

461. B omHopoxHOM MarauTHOM moe (B = 0,1 Ti) paBHOMepHO ¢ uacToToit N = 5 ¢ Bpamaercs
crepkeHb HON £ = 50 cM Tak, YTO IJIOCKOCTh €r0 BpalleHHs MEePIeHANKYISIpHa JTHHASIM Harpsi-
KEHHOCTH, a OCh BpAILEHUs MPOXOJUT Yepe3 OAUH U3 ero KoHIoB. Onpenenuts HHIYHUPYEMYO Ha
KOHIIaX CTEP)KHS pa3HOCTh MOTEHIUAIOB U.

471. Conenons ceuennem S = 10 cm? cogepxutr N = 10° BuTKOB. [Tpu cune toka | =5 A maraut-
Has MHAYKUUs B nosns BHyTpH cosieHonaa pasHa 0,05 Tin. Onpenenuts HHAYKTUBHOCTH L conenounpa.

! YCcKOpeHHe & ONpeAessIeTCs] B MOMEHT BXOXKICHHS 3aPsDKCHHOM YaCTHUIIBI B 001aCTh MPOCTPAHCTBA, TIe JIOKATH30BaHa OJHOPOIHBIC
MarHUTHOE U 3JIEKTPUUECKOE TOJIA.
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Puc.4.

KonTponbnas padora Ne 3.
Bapuant 2.

302. Tpu oguHakoBbIX ToYeuHBbIX 3apsana Q1 = Q2 = Q3 = 2 K HaxoAATCS B BEpIIMHAX PABHOCTO-
POHHETO TPEYroJIbHUKA CO CTOpoHaMH a = () cm. OnpenenuTs MOAY/Ib U HarpaBieHue cuibl F, nei-
CTBYIOILIEH Ha OJIUH U3 3apsII0OB CO CTOPOHBI IBYX JIPYTHX.

312. Tlo ToHKOMY TOJIYKOJIBITY paauyca R = [0 cm paBHOMEpPHO pacmpeselieH 3apsl ¢ JTHHCHHON
IUIOTHOCTBIO 7 = [ mxKn/m. OnpenenuTs HaNpPsKEHHOCTh E 3JEKTPUYECKOTO IOJIs, CO3/1aBaeMOro
pactipeeIeHHBIM 3apsioM B Touke O, COBIAIAIONICH C IICHTPOM KOJIbIIA.

322. Ha nByx xoHIeHTpHueckux chepax paauycom R u 2RpaBHOMEpHO pacnpeaeneHbl 3aps/ibl C Mo-
BEPXHOCTHBIMHU TUIOTHOCTSIMU 01 U g2 (puc. 5). Tpebdyercs: 1) ucnons3ys teopemy OcTporpaackoro-
["aycca, HaiiTu 3aBUCUMOCTH E(T) HANpPSDKEHHOCTH 3JIEKTPHUYECKOTO MOJS OT PACCTOSHUS ISl TPeX
obnacreit: |, Il u lll. Tlpunsate 01 = o, 02 =- 0; 2) BBIYUCIUTH HANPSHKEHHOCTHh £ B TOUKE, yIaJICHHOM
OT LIEHTpa Ha paccTOosSHUE I, ¥ yKa3aTh HamnpaBieHue Bektopa E. [Ipunsate g = 0,1 nKi/m?, r =3 R; 3)
HOCTPOUTH rpaduk E.

332. DnexTpuuecKoe MoJyie CO3/1aH0 3apsHXKEHHBIM MPOBOASAIIUM MIApOM, MOTeHnHan ¢ koroporo 300
B. Onpenenuts paboty cui modist mo nepemenieHuto 3apsaaa Q = 0,2 mxKn u3 Touku 1 B TOUKy 2
(puc. 6).

342. DnexTpoH, obnanaBmnil KHHETHYECKOU SHeprueit 7' = /() 2B, BieTeN B OHOPOIHOE JIEKTpHYe-
CKOE TIOJie B HAIIPaBJICHUU CUJIOBBIX JMHUM mois. Kakoil ckopocTeio Oyner o0janarh 3J€KTPOH,
MIPOMIS B 3TOM TI0JI€ pa3HOCTh nmoTeHnuanos U = § B?

352. Kongencarop emkoctbio C; = 10 mx® 3apspken ao HanpsbkeHus U =70 B. OnpenenuTs 3aps
Ha 00KJIaJIKax 3TOro KOHJIEHCATOpa MOCIe TOT0, KaK MapajuieIbHO eMy OBLI MOJIKIIFOUEH JPYToH, He-
3apsKEHHBIN, KOHAEHCATOp eMKOCThio Cy = 20 MKk .

362. DJIC Garapeu ¢= 80 B, BHyTpeHHEe conpoTuBieHue R; = 5 Om. BHemHss niens motpediser
MotHOCcTh P = 100 Bm. Onpenenuts cuiny Toka | B nenu, Hanpspkenue U, Mo KOTOPBIM HAXOAUTCS
BHEIITHSISA 1ICTTh, U €€ CONPOTHRICHHE R.

372. Cuna Toka B IPOBOJIHUKE U3MEHSIETCSA CO BpEMEHEM T10 3aKoHy | = le” tnelo =204, a = 10%¢
! Onpenennts KOIMYECTBO TEILIOTHI, BBIACIMBIICECS B IPOBOAHIKE 3a BpeMs t = 107%¢.
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Puc.5 Puc.6

KontponbHas padota Ne 4.
Bapuanr 2.

402. MarHuTHBIA MOMEHT Py, TOHKOTO MTPOBOJSIIETO KOJIbIA Py =5 A - M. Onpenenuth MarHUTHYIO
MHAYKIUIO0 B B Touke A, Haxos1elcs Ha OCH KOJIbIa U yIaJIEHHOM OT TOYEK KOJIblla Ha PACCTOSIHUE
r=20 cm (puc. 7).
412. 1o TpeMm mapauieabHbIM MPSMBIM IIPOBOIAM, HAXOASAIIMMCS Ha OJMHAKOBOM paccTosiiuu d = 20
CM JpYT OT JApyTa, TeKyT oauHakoBbie TOKH | =400 A. B 1Byx mpoBoax HarpaBieHHUs TOKOB COBIIa-
JMAaoT. BIUMCIUTH UIS KaXA0ro U3 MPOBOJOB OTHOIIEHHE CHUJIbI, JEHCTBYIOIIEH Ha HEro, K €ro
JUTHHE.
422. Jluck paanycoMm R = 8 cM HeceT paBHOMEPHO paclpeeIiCHHBIN 110 ToBepXHOCTH 3apsn (6 = 100
#Ki/M%). OnpeaenuTh MarHUTHBI MOMEHT P, OOYCIOBJICHHBIN BPALICHHEM AHCKA, OTHOCHTEIBHO
OCH, MPOXOASIIEH Yepe3 €ro LEHTP M MEePIEeHIUKYISIPHONW IUIOCKOCTH JUCKA. YTJIOBas CKOPOCTb
BpalieHus aucka o = 60 pax/c.
432. OgHo3apsIHBIA MOH HATPUs MPOIIET YCKOPSIOIYI0 pa3HocTh noteHuanoB U = 1kB u Bieren
NEePHEHANKYJISIPHO JTMHUAM MarHUTHOW MHAYKIUU B oaHoponaHoe nojie (B = 0,5 Tu). Onpenenuts
OTHOCHUTEIIbHYIO aTOMHYIO Maccy A MOHA, €CJI OH OIHCall OKPY>KHOCTh paanycoM R =4,37 cwm.
442. Vlon, npoiins yCKOPSIOUIYI0 pa3HOCTh moTeHnuanoB U = 645 B, Bueren B CKpeUICHHBIE MO
OpsIMBIM YTJIOM ojHOpoaHble MarHuTHOe (B = 1,5 M Tn) wu snekrpuueckoe (E = 200 B/m) mons.
Ornpenenuth OTHOILIEHUE 3apsiia MOHA K €r0 Macce, €CJIM MOH B ATHX MOJISAX JIBUXKETCS MPSIMOJIMHEH-
HO.
452. MarautHbI ToTok @ cKBO3b ceueHue cosieHonaa pasen 50 MxB0. /nuHa conenonna £ = 50
cM. HaiiTu MarHUTHBII MOMEHT Py COJICHOUA, €CIIM €T0 BUTKH IIOTHO MPUJIETAIOT APYT K JPYTY.
462. B otHOpOTHOM MarHUTHOM T0JIe ¢ mHAyKIued B = 0,5 Ti Bpammaercs ¢ 4acTOTOM n =
10 ¢t crepkeHb anuHoi £ = 20 cM. Ochb BpaleHus napajuielibHa JUHUSAM WUHIYKUUHU U POXOIAUT
yepe3 OAMH M3 KOHIIOB CTEPXKHS MEPHEHIUKYISIPHO ero ocH. OmnpenenuTs pa3HOCTh MOTCHIIMAIOB
Una KOHIIaX CTep>KHS.
472. Ha xaproHHbIii kapkac mmuHoi € = 0,8 M u auametpom D = 4 cM HamoTaH B OJUH CJIOH TIPOBOJT
muamerpom d = 0,25 MM  Tak, YTO BHWTKM IJIOTHO MPWJIETatlOT APYr K Apyry. BbUHCIUTH
WHYKTUBHOCTH L MoyuyuBIIerocst COJeHOH A,

Puc. 7
KonTpoasnas padora Ne 3.
Bapmuanr 3.

303. JIBa moyoKHUTENbHBIX TOYeUYHBIX 3apsaa Q u 9Q 3akperuiensl Ha paccrosauu d = 100 cm apyr
oT apyra. OnpenenuTb, B KAKOH TOYKE Ha MPSAMOU, MPOXOASIIEN uepe3 3apsabl, CIEAYET IOMECTUTD
TPEeTUil 3apsi/i Tak, YTOOBl OH HAaXOJWICA B PaBHOBECUHU. YKa3aTb, KaKOM 3HAK JIOJDKEH UMETh ITOT
3apsia JUIs TOro, 4ToObl paBHOBECHE OBIJIO YCTOMYMBBIM, €CIHM IEPEMEIICHUs 3apsii0oB BO3MOXKHBI
TOJIBKO BJOJIb ITPSIMOM, MPOXOAIIEN Yepe3 3aKPEIJICHHbIE 3apsibl.

313. ToHkoe KOJBIIO HeceT pacnpeneneHnblii 3apsan Q = 0,2 uxKn. OnpenenuTs HaIPSKEHHOCTh £
IIEKTPUUYECKOrO MOJIS, CO3[ABAEMOr0 PACIpPENEIEHHBIM 3apsiioM B TOYKe A, paBHOYAAJIEHHOH OT
BCEX TOYEK KOJIbIla Ha paccTostHuU I = 20 cm. Paguyc konbua R = 10 cm.
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323. Ha nByx koHIIeHTpHYecKuX chepax paanycom R n 2RpaBHOMEPHO pacmpenesieHbl 3apsibl ¢ Mo-
BEPXHOCTHBIMU IIJIOTHOCTSIMH g1 B g2 (puc. 8). Tpebyercs: 1) ucnonsdys teopemy OcTporpaackoro-
["aycca, HaiiTu 3aBUCUMOCTH E(T) HAIpPSDKEHHOCTH 3JIEKTPUYECKOTO TOJS OT PAcCTOSHUS ISl TPEX
obnacreit: |, Il u lll. 1) npunsts o1 = - 40, 02 = 0. 2) BBIYUCIUTH HANPSHKEHHOCTh £ B TOUKE, yAa-
JIGHHOM OT LIEHTpa Ha pacCTOAHME I, M yKa3aTh HampaBieHue BekTopa E. [Ipunsateo = 50 HK1/m, =
1,5R; 3) nocrpouts rpadux Eg).

333. Dnekrpuueckoe mose co3aano 3apsaamMu Q; = 2 mxKn u Qp = -2 mxKn, HaxoAsIUMHKCS Ha pac-
crosiuuu d = 10 cm apyr ot aApyra. OnpeneauTh paboTy CHJI OIS, COBEPIIAEMYIO IIPH MEPEMEIICHUH
3apsana Q = 0,5 mxKn u3 Toukul B Touky 2 (puc. 9).

343. HaiiTi oTHOImEHHE ckopocTeii HoHoB CU™ "+ 1 K, mpomeammx oQMHaKOBYIO Pa3HOCTh TIOTEHIIH-
aJloB.

353. Konaencaropsr eMkocTsiMu C; = 2 ux®@, C, = 5 mx® u C3 = 10 mx® cCOeMHEHBI TIOCIIEI0BA-
TENbHO U HaxoaaTcd nnoja HanpspkeHueM U = 850 B. Onpenenuts HallpsHDKEHUE U 3apsiji HAa KaXKA0M U3
KOHJICHCATOPOB.

363. Ot 6arapen, I/IC xotopoii ¢ = 600 B, TpebyeTcs nepeaaTh SHEPTUIO Ha paccTosiHue £ = 1 K.
[Torpebasiemas MomnHOCTh P = 5 xBm. HailTu MUHUMAaIbHBIC MTOTEPH MOITHOCTH B CETH, €CIU JHa-
METP MEIHBIX MMOABOAANIHX poBoa0B d = 0,5 cm.

373. Cuia Toka B mpoBoAHUKe conpoTuBieHrueMm R = /0 Om 3a Bpemsi t = 50 ¢ paBHOMEpHO Hapacrta-
eror Iy =5 A4 nol, = 10 A. OnpenenuTs KOJMHYECTBO TEIUIOTH Q, BBIICIIMBIIEECS 332 OTO BpEMs B

IMPOBOAHUKCE.

KonTponsnas padora Ne 4.
Bapuanr 3.

403. [To 1BYM CKpEeLIEHHBIM MO MPSIMBIM YITIOM O€CKOHEYHO JJIMHHBIM NPOBOIOM TeKYT ToKu | u 2|
(I=100 A). Onpenenuts MarHuTHYIO HHAYKIHIO B B Touke A (puc. 10). Paccrosiaue d = 10 cm.

413. KBaspaTHasi MpOBOJIOYHAs paMKa pacIiojio’keHa B OJJHOM MJIOCKOCTU C JAJMHHBIM MPSIMbIM IpPO-
BOJIOM TakK, 4TO JBE €€ CTOPOHBI MapajienbHbl IpoBoay. Ilo pamke U MpoBOAy TEKYT OJUHAKOBBIE
tokH | =200 A. Onpenenuts cunty F, neiicTByOIIYI0 Ha paMKy, €ciid Oymkaiiias K MpoBOAY CTOPO-
Ha paMKH HaXxOJUTCS OT HETO Ha PacCTOSIHUU, PAaBHOM €€ JUINHE.

423. Crepxenb jmHOM £ = 20 cM 3apsbkeH paBHOMEPHO PACHpEeNICHHBIM 3apsaoM ¢ JIMHEHHOM
miotHOCThIO T = 0,2 MkKi/M. CtepikeHb Bpaiaercs ¢ yactoToit N = 10 ¢! orHOCHTENBHO OCH, nep-
NEHAUKYJISPHON CTEP)KHIO M MPOXOIALIE dyepe3 ero KoHew. OnpenenuTb MarHUTHBIM MOMEHT P,
00yCIIOBJICHHBIN BPAILLIEHUEM CTEPKHS.

433. DNeKTpOoH MpolIes YCKOpsoL[ylo pasHocTh noreHiuanos U = 800 B u, BiereB B 0gHOpOAHOE
mMarauTHoe nojie B =47 m Ti, cran aBurathes 1Mo BUHTOBOW JUHMH ¢ miaroM h = 6 cMm. OnpeaenuTs
panuyc R BUHTOBOI TMHUU.

443. Anb(ha-uacTriia BieTeNa B CKpEIIeHHBIE IO MPSIMBIM yriioM marautHoe (B = 5 mTon) u anex-
tpuueckoe (E = 30 kB/M) momst. OnpenennTh yCKOpeHne a  anba-gacTHIbI, ecli eé CKopocTh V (| V |
=2-10° M/c) meprieHauKyasipHa BekTopaM B u E, mpuuem cuibl, 1eficTByIOmME CO CTOPOHBI 3TUX
1oJIeH, IPOTUBOHANPABIICHBI.
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453. B cpenneii 4acTu COJICHOM A, COJIEprKaIiero N = 8 BUTKOB/CM, TIOMEIIIEH KPYroBOW BUTOK JHUa-
metpoMm d = 4 cm. [TnockocTh BUTKA pacrojioxkeHa moja yriom ¢ = 60° k ocu coneHouaa. Onpene-
JIUTh MarHUTHBIA MMOTOK P, MPOHU3BIBAIOIINI BUTOK, €CJIA 110 0OMOTKE coJleHou 1a Te4yeT TOK | =1 A.
463. B mpoBOJIOYHOE KOJIBLIO, MPHCOEIMHEHHOE K OalNTUCTHYECKOMY TallbBAaHOMETPY, BCTABHIIH
npsiMoit MarHuT. [Ipu 3Tom o nienu nipomren 3apsan Q = 50 MxKi. Onpeaenuth N3MEHEHHE MarHUT-
HOro notoka A® uyepes KOJbLO, €CIIM CONPOTUBIIEHUE 1IeNH ranbBaHoMerpa R =10 Om.

473. Karyimika, HaMOTaHHAas Ha MAarHUTHBIN [WIMHAPUYECKUNA Kapkac, umeeT N = 250 BUTKOB U HH-
OyKTUBHOCTB L1 = 36 MI'H. UT0OBI yBeNMUUNUTh MHAYKTUBHOCTH KaTymku 10 Ly = 100 MI'H, 0OMOTKY
KaTYIIKH CHSUIM U 3aMEHUJIN OOMOTKOM U3 00Jjiee TOHKOW MPOBOJIOKH ¢ TAKUM PacdyeToM, YTOOBI JITU-
Ha KaTYyIIKU ocTajach npexxHei. CKOIbKO BUTKOB 0Ka3aj0Ch B KAaTYILKE MOCJIE EPEMOTKU?

e

-]

- ——————— .

-

Puc.10

KontponbHas pabdota 3.
Bapuanr 4.

304. IBa ogrHAKOBO 3apsHKCHHBIX MIApUKA MOJBEIICHBI B OJJHOW TOYKE HA HUTSAX OJAMHAKOBOMW JIJTH-
Hbl. [Ipu 3TOM HUTH pazouuiuck Ha yrou a. lllapuku norpyxatot B Macio. KakoBa mioTHOCTh p Mac-
Ja, €CIM Yrojl PacXO0KJIEHUS HUTEH Mpu MOTrpyKEHUH B Maciio ocTaeTcss Hem3MeHHbIM? [lmoTHOCTh
MaTepHaa WapuKkoB po = 1,5 - 10° k2/m®, auonekTpryeckas POHUIIAEMOCTb Macla & = 2,2.

314. Tpetsb TOHKOTO KOJIbIIAa paguyca R = 10 cm Hecer pacnpenenensslit 3apsan Q = 50 nKn. Onpe-
JEJIUTh HAMPSHKEHHOCTh £ 3IEKTPUYECKOro MOJsl, CO3aBaeMOr0 pacipeIe]ICHHbIM 3apsI0OM B TOUKE
O, COBIAIAOIIEH C LIEHTPOM KOJIbIIA.

324. Ha n1ByX KOHIEHTpHUYeCcKUX chepax paarnycoM R u 2ZRpaBHOMEpPHO paciipeesieHbl 3apsiibl C 1o-
BEPXHOCTHBIMH IUIOTHOCTAMHE o1 U 07 (puc. 11). Tpebyercs: 1) ucnons3ys teopemy OcTporpaackoro-
["aycca, HaiiTh 3aBUCUMOCTH E(T) HAIpPSDKEHHOCTH DJIEKTPHUYECKOTO TOJS OT PACcCTOSHUS ISl TPeX
obnacreii: |, Il u lll. Tlpusateo; = - 20, 02 = 0} 2) BRIYUCIHTH HAPSDKEHHOCTH E B TOYKE, yIaJICH-
HOM OT IIeHTpa Ha paccTOsHUE I, U yKa3aTh HampasieHue Bektopa E. [Ipunsatee = 0,1 MK/, r =
3R; 3) noctpouTts rpadux Ey.

334. JIBe mapannenbHble 3apsKEHHbIE MII0CKOCTH, TOBEPXHOCTHBIC MIOTHOCTH 3apsiia KOTOPBIX g1 =
2 mkKn/m? v o5 = - 0,8 mcKa/m?, HaxomsTes Ha paccrossauu d = 0,6 cm apyr ot apyra. OnpeaenanTh
pa3HOCTh MOTeHIHAI0B U MeX 1y TIIOCKOCTSIMH.

344. Dnextpon ¢ sueprueit T = 400 5B (B OECKOHEUHOCTH) JIBIIKETCS BJIOJIb CHIIOBOH JIMHUU IO
HaIPaBJIEHUIO K TTOBEPXHOCTH METAJUIMUECKOU 3apspkeHHOU cdepbl paauycom R = 10 cm. Omnpene-
JUTh MUHUMAIILHOE PACCTOSTHUE 0, HA KOTOPOE MPUOIHU3UTCS SNIEKTPOH K MOBEPXHOCTU c(ephl, eciu
sapsin ee Q = - 10 uKn.

354. JIpa xonneHcaropa eMkocTssMU C1 = 2 uk®@ u Cy = 5 mx @ 3apsiKeHbl 10 HANPsKEHUN U, =
100 B n Uy = 150 B cootBercTBeHHO. OTIpeIeNUTh HAMPSHKEHUE HA OOKJIaAKaX KOHJACHCATOPOB IT0-
CJIe UX COEAMHEHUS 00KIIaIKaMt, HMEIOIIIMMH Pa3HOMMEHHBIE 3aps/ibl.

364. I1pu BHemrHeM conpoTuBieHnr R; = 8 Om cuna Toka B e |; = 0,8 A, ipu conpotuBiieHuu Ry
=15 Om cuna toka l; = 0,5 A. Onpenenuts cuity Toka |, ; KopoTkoro 3aMpeikanus uctounuka I/1C.
374. B npoBoHuKe 3a Bpems t = /() ¢ mpyu paBHOMEPHOM BO3pacTaHWUU CHIIBI TOKa OT |1 = 1 A no |, =
2 A BBIIETUIIOCH KOJIMYECTBO TEIUIOTHI Q = 5 x/[orc. Haiitu conmpoTuBienue R npoBogHuKa.
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Puc. 11

KontponbHas padota Ne 4.
Bapuanr 4.

404. TTo 6ecKOHEYHO JUIMHHOMY MPOBOJTY, H30THYTOMY TaK, KaK 3TO MOKa3aHO Ha puc. 12, Te4eT Tok
I =200 A. Onpenenuts MarHuTHYI HHAYKIMIO B B Touke O. Paguyc nyru R = 10 cm.

414. KopoTkasi KaTyIlIKa 100 MOMEepEeYHOro cedeHust S = 250 oM, coaepxamias N = 500 But-
KOB IIPOBOJIa, 110 KOTOPOMY TeueT Tok | = 5 A, momeleHa B 0OJTHOPOJAHOE MarHUTHOE IOJ€ HAIps-
xenHoctbio H = 1000 A/m. Haiitu: 1) MarHUTHBIA MOMEHT Py KaTYIIKH; 2) Bpallaomuii MOMEHT M,
JEHCTBYIONIMI Ha KaTYIIKY, €CJIM OCh KaTyHIKU cocTaBisieT yroia ¢ = 30" ¢ TUHUSAMU TOJIS.

424. TIpOTOH JBIKETCS IO OKPYKHOCTH pagiycoM R = 0,5 cM ¢ iuHeiiHoi ckopoctbio v = 10° m/c.
OnpenenuTb MarHUTHBI MOMEHT P, CO3/1aBa€Mblil S5KBUBAJIEHTHBIM KPYTOBBIM TOKOM.

434. Anbda-gactria mnpomuia yCKOpsironryto pasHocts norenmuaios U = 300 B u, moma B ogHO-
POIHOE€ MarHWTHOE TI0JIE, CTajla IBUTaThCs 110 BUHTOBOH JHUK pamuycoM R = 1 cm u marom h =4
cM. OnpenenuTh MarHUTHYIO HHAYKIUIO B noss.

444, DnekTpoH, MPOHJS yCKOPSIOUIYI0 pa3HocTh noteHnuanos U = 1,2 kB, monan B ckpenieHHbIe
IOl IPSIMBIM YIJIOM OJHOPOJIHbIE MarHUTHOE M 3JeKTpuueckoe nosst. OnpenenuTb HalpsKeHHOCTb
E snexTpudeckoro moJsi, € MarHuTHas MHAYKIUs B mons pasHa 6 mT.

454. Ha nnuHHBIA KapTOHHBINA Kapkac auamerpom d = 0,2 mm. OmnpenenuTh MarHUTHBINA MOTOK @,
CO3/1aBaeMbIil TAKUM COJICHOUIOM IpH cujie Toka | =0,5 A.

464. ToHKuil MEIHBII MPOBOJ Maccoii M = 5 T COTHYT B BHJE KBaJpaTa, U KOHIIBI €r0 3aMKHYTHI.
KBanpar nometnieH B ogHopoiHOe MaruutHoe noje (B = 0,2 Tin) Tak, 4To €ro MmiocKOCTh MePHeH IN-
KyJISipHA THHUASM 10711, OnpenenuTs 3apsaa Q , KOTOPEIH MOTEeYeT 1Mo MPOBOJAHUKY, €CIIU KBapaT, 1Mo-
TSHYB 3a IPOTUBOIOJIOKHBIE BEPILINHBI, BBITSIHYThH B JINHUIO.

474. InpykTuBHOCTH L coneHouia, HAMOTaHHOTO B OJMH CJIOM Ha HEMarHUTHBIN Kapkac, paBHa 0,5
Ml 'H. JlnunHa € conenouna pasHa 0,6 M, auamerp D =2 cm. Omnpenenuth OTHOIIEHHE N YHCIIA BUT-
KOB COJIEHOM/JIA K €r0 JJINHE.

KontponbHast pabora Ne 3.
Bapnanr 5.

305. Yetsipe onnHakoBbIx 3apsna Q1 = Q2 = Q3 = Q4 = 40 xHn 3akperuieHbl B BepIIMHAX KBajpaTa
co cTopoHoit o = 10 cm. Haiitu cuny F, qeificTBYIOIIYIO Ha OMH U3 3TUX 3aPSAI0B CO CTOPOHBI TPEX
OCTaNIbHBIX.

315. beckoHeYHBIN TOHKUH CTEp:KEeHb, OTPAaHUYCHHBIN C OJHOW CTOPOHBI, HECET PaBHOMEPHO pac-
MIpEeCNICHHBIN 3apsil ¢ JUHEWHOW MIOTHOCThIO T = 0,5 mxKn/m. OnpenenuTs HaNpsHKEHHOCTh E
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JIEKTPUYECKOTO TOJIs, CO37aBaeMOr0 pacHpellejeHHbIM 3apsAoM B TOUKEe A, Jiexalleid Ha ocu
CTEP>KHSI Ha pacCTOSTHUU 0. = 2() cm OT €ro Hayasa.

325. Ha nByx O€CKOHEUHBIX MapallIeIbHBIX MJIOCKOCTSIX PaBHOMEPHO pacHpeeeHbI 3apsabl C 1Mo-
BEPXHOCTHBIMU IJIOTHOCTSAMHU 01 U g2 (puc. 13). Tpedyercs: 1) ucnonb3ys reopemy OcTporpajackoro-
["aycca v MpUHIMI CYNEPIIO3UIUHN SIEKTPUUECKUX MOJeH, HalTH BbhIpaskeHue E(X) HANpsSKEHHOCTH
anekrpudeckoro moys B Tpex obnactax: |, Il u lll. Tlpunareo; = 20, 02 = 0; 2) BEIYUCIUTE HAMps-
YKEHHOCTh E TOJIS B TOUYKE, pACIONIOKEHHOM ClieBa OT IIOCKOCTEH, U yKa3aTh HaIlpaBJIEHUE BEKTOpa
E; 3) noctpouts rpaduk E (x).

335. Jlunosb ¢ 3JIeKTpruUecKuM MOMEHTOM P = /00 uKn - m cBOOOJIHO yCTaHOBHWJICS B CBOOOIHOM
3JICKTPUUYECKOM I10JIe HANPSHKEHHOCThI0 E = 200 kB/m. Onpenenuts paboTy BHEITHUX CHJI, KOTOPYIO
HEOGXOIMMO COBEPIIUTH JUIsl [IOBOPOTA MIoNs Ha yrox a = 180°.

345. DnekTpoH, Npoiisl B MIOCKOM KOHAEHCATOpPEe MyTh OT OJHOI IIACTHHBI 0 APYroi, mpuoodpen
CKOpOCTb 0 = 10° m/c. PaccrosiHue Mexay miactuaamu d = 8§ wm. Haiitu @ 1). Pa3HocTs moTeHIna-
noB U mexny miactuHami; 2). [IoBepXHOCTHYIO IJIIOTHOCTD 3apsijia ¢ Ha ITACTHHAX.

355. /IBa 0IMHAKOBBIX IUIOCKHX BO3IYHIHBIX KOHJeHcaTopa eMKocThio C = 100 n® xaxaplii coenu-
HEeHbI B OaTapero nocieaoBareiabHo. OnpeaenuTs, Ha CKOJIbKO U3MEHUTCs eMKocTh C Oarapeu, eciu
IPOCTPAHCTBO MEXY IJIACTUHAMHM OJTHOTO U3 KOHJICHCATOPOB 3aMOJIHUTH MapaduHOM.

365. DJIC Gatapeu ¢= 24 B. Haubonbias cuia Toka, KOTOPYIO MOKET AaTh OaTapes lmax = 10
A. OnpenenuTh MAaKCUMAIIBHYIO MOIITHOCTD Prax, KOTOPask MOXET BBIJCIIATHCS BO BHEIIHEH ISTIH.
375. Cuna Toka B MPOBOJHUKE U3MEHsIETCS cO BpeMeHeM Mo 3akoHy | = lpsinwt. Haiitu 3apsan Q,

MPOXOJIAIINIA Yepe3 MONepeYHOe CeUeHUE TIPOBOIHUKA 3a BpeMs t, paBHOE ToJoBHHE reproja 7,
Ecinn nayanpHas cuia Toka lg = 10 A, nuknndeckas yactora o = 50 mct.

KonTponsnas padora Ne 4.
Bapuanr 5.

405. Ilo TonkoMy Kousblly paguycoM R = 20 cm teder Tok | = 100 A. Onpenenauts MarHUTHYIO UH-
nyknuio B Ha ocu konbia B Touke A (puc. 5). Yroa = n/3.

415. Tonkuii mpoBoa JuHON £ = 20 cM M30THYT B BUJE MOJIYKOJIbIIA U MIOMEIEH B MarHUTHOE T0JIe
(B = 10 mTx) Tak, yTo miomaap MoIyKoIblia NEpIEeHANKYISIPHA JIMHUAM MarHuTHOW UHIyKIuu. 1o
npoBoy npomyctunu Tok | = 50 A. Onpenenuts cuny F, aefictByromryto Ha npoBoa. [loaBoasiue
MIPOBO/IA HAIIPABIICHBI BJIOJIb JINHUH MarHUTHOW WHTYKIIHH.

425. Tonkoe kojblo paguycoM R = 10 cM HeceT paBHOMEpHO pacnpeaeneHHbIi 3apsan Q = 80 K.
Komb110 BparmaeTcst ¢ yriaoBoi cKOpocThio @ = 50 paji/c OTHOCHUTEIBLHO OCH, COBIAJAIONIEH ¢ OJTHUM
U3 IMaMeTPOB Kojblia. HaliTH MarHUTHBIA MOMEHT pPm, 00YCIOBICHHBIH BpallleHHEeM KOJIbLA.

435. 3apspkeHHas YacTHIIA MTPOIUIA YCKOPSIONIY o pa3HocTh nmoTernuanoB U = 100 B u, BieTeB B 0J1-
HOpojaHoe MarHuTHOE noje (B = 0,1 Tu), crana qBUratbesi M0 BUHTOBOW JMHUM C maroM h = 6,5 cm
u paauycoM R =1 cm. OnpenenuTs OTHOLLIEHHUE 3apsi/ia YaCTUIBI K €€ Macce.

445. Ognopoausie MmarautHoe (B = 2,5 mTin) u anekrpudeckoe (E = 10 kB/M) monst ckpenieHsl noj
HPSIMBIM YTJIOM. DJIEKTPOH, CKOPOCTh V KOTOPOro paBHa 4 - 10® M/c, BIeTaeT B 9TH MO TAK, YTO CH-
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JIbl, JEUCTBYIOIIME HA HErO0 CO CTOPOHBI MarHUTHOTO M 3JIEKTPUYECKOTO MOJIeH, COHANpaBJICHBI.
OIpeIeuTh YCKOPEHHE ¢ HIEKTPOHA.

455. KBagpatHblii KOHTYp €O CTOpoHOM o = 10 cM, B KOTOpOoM TedeT ToK | = 6 A, HaxoauTCs B Mar-
HutHoM monie (B = 0,8 Tn) mox yrmom o = 50° k nuausaM uHAyKiuu. Kakyro paboty A HYXHO CO-
BEPILUTH, YTOOBI MPU HEM3MEHHOW CUJIE TOKA B KOHTYPE U3MEHUTD €ro (opMy Ha OKPYKHOCTh?

465. Pamka u3 npoBoja conpotusieHrneM R = 0,04 Om paBHOMEpHO Bpaliaercsi B OJHOPOAHOM Mar-
HUTHOM mnose (B = 0,6 Txi). Ock BpalieHus JeKUT B INIOCKOCTH PAMKH U MEPHEHIUKYISIPHA JTUHUSIM
unayknun. [Inomane pamkn S = 200 M. Omnpenenuts 3apsan Q , KOTOPBIA MOTEUET MO paMKe MPU
W3MEHEHUH YTJIa MEXIY HOPMaJIbIO K paMKe W JTMHUAMU UHAYKIHUH: 1). oT 0 mo 45° 2). ot 45 no
90°.

475. Conenoun coaepxut N = 800 ButkoB. CeueHue cepjieyHuka (M3 HEMarHUTHOTO MaTepuaa)

S =10 cM?. TIo 06MOTKe Teuer TOK, co3Jlatoniuii nojie ¢ uuaykuuedn B = 8§ mTin. Onpenenuts cpen-
Hee 3Hayenune DJC « & o caMOMHIYKIMHU, KOTOpasi BO3HUKAET Ha 3aKMMaxX COJICHOMJIA, €CIIH CUIIa
TOKa YMEHbIIaeTcs MPaKTUYeCKH 10 HyIs 3a BpeMs At = 0,8 mc.

Puc.14

KonTpoabnas padora Ne 3.
Bapuanrt 6.

306. Toueunsie 3apsiabl Q1 = 30 mxKn u Qp = -20 mxKn Haxoastcs Ha pacctosauu d = 20 cm apyr
oT npyra. OnpeaenuTs HalpsHKEHHOCTh AJIEKTPUYECKOro Mo £ B TOYKE, YJAJIEHHON OT MepBOro
3apsia Ha paccTosiHuu 1 = 30 cm, a OT BTOPOro - Ha I, = 15 cm.

316. Ilo ToHKOMY KOJIBITY paguycoM R = 20 cm paBHOMEPHO pacIpeielieH ¢ TMHCHHOHN MII0THOCTHIO
7 = 0,2 mxKn/m 3apsn. OnpenenuTs HanpsHKeHHOCTh E 3JIEKTPUUYECKOro IO, CO374aBaeMoro pac-
HpeJIeICHHBIM 3apsoM B TOUKe A, HAXOMASIICHCS Ha OCH KOJblla Ha paccTosiHuu h = 2RoT ero 1eH-
Tpa.

326. Ha nByx OeCKOHEYHBIX MapaUIeNIbHBIX TUIOCKOCTSIX PABHOMEPHO PACIIpPEIeNIEHBI 3apsiibl C 1MO-
BEPXHOCTHBIMH IJIOTHOCTSAMHU 01 U 02 (puc. 15). Tpebyercs: 1) ncnons3ys teopemy OcTporpaackoro-
["aycca ¥ mpUHLMII CYNEPHO3ULMH JEKTPUUECKUX TOJIeH, HAlTH BbIpaykeHue E(X) HaANpsSKEHHOCTH
anektpudeckoro nojis B Tpex obnactsax: |, Il u lll. Tlpunsareoy = 40, g, =2 o; 2) npunsate ¢ = 40
nKi/m? v TOYKY PACIIOJIOKUTh MEKIY IUIOCKOCTSIMU; 3) MOCTPOUTH rpaduk E (x).

336. YeThIlpe OJMHAKOBBIX KaIlJIM PTYTH, 3apsHKEHHBIX JI0 MOTeHuuana ¢ = /(0 B, clnuBaloTCs B OJHY.
KakoB notenuuan ¢1 odpazoBasiieiics kamim?

346. [TpnHKa Maccoit M = 5 ke, Hecymas Ha cebe N = 10 31ekTpoHOB, MpolLIa B BAKYyM€e YCKOpS-
I011y10 pa3sHocTh noteHuuanos U = [ MB. KakoBa kuHetnueckas 3Heprus T npuinHku? Kakyro cko-
pPOCTh v IpHOOpena NbUIMHKA?

356. JIpa xouaeHcaropa eMkoctsMu C; = 5 mxk®@ u C; = 8 mx® COeMHEHBI MOCIIECIOBATEIHEHO U
npucoequHensl Kk 6atapee ¢ OJIC ¢ = 80 B. Onpenenuts 3apsiapl Q1 1 Q2 KOHIEHCATOPOB U Pa3HO-
ctu oteHnuanoB Uin UsMexay ux oOKIaaKaMu.

366. Akkymynsatop ¢ DJIC ¢ = 12 B 3apspkaeTcs OT CETH IMOCTOSHHOTO TOKa ¢ HampsbkeHuem U =
15 B. OnpenenuTs HaOpsDKEHUE HAa KIEMMax aKKyMYJISITOpPa, €CJIM €r0 BHYTPEHHEE CONPOTHBIICHUE
R; =10 Om.

376. 3a Bpemsi t = 10 ¢ ipu paBHOMEPHO BO3PACTAIOIICH CHJIC TOKA OT HYJISI IO HEKOTOPOT'O MaKCH-
MyMa B MPOBOJHUKE BBIIEINIOCH KOIMUECTBO TEIUIOTHl Q = 40 x/{orc. Onpenenurs CpeHIon CUITy
ToKa ¢ | » B mpoBOAHMKE, €ciH ero conpoTuBieHue R = 25 Om.
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Puc.15

406. ITo nByM 0€CKOHEUYHO JIJTMHHBIM ITPOBOJIaM, CKPEIICHHBIM IO MPSIMBIM YTJIOM, TEKYT TOKH | u
I, =2l; (I = 100 A). OnpenenuTh MarHUTHYIO HHAYKIHIO B B Touke A, paBHOYAaJICHHON OT MPOBO-
noB Ha paccrostare d = 10 cMm (puc. 6).

416. IlIunel renepatopa anuHoi | = 4 M Haxoxsarcs Ha paccrostauu d = 10 cm npyr ot apyra. Haiitu
CUJIY B3aUMHOT'O OTTAJIKUBAHUS [IMH [IPH KOPOTKOM 3aMbIKaHHUH, €CIIH TOK | ; KOPOTKOTrO 3aMbIKaHUS
paBeH 5 KA.

426. 3apsa Q = 0,1 MmxKn paBHOMepHO pacnpenenéH no crepkHio jmHor £ = 50 cm. CrepxeHb
BpAIaeTCsl ¢ YII0BOH CKOPOCThIO ® = 20 paa/c OTHOCUTENIFHO OCH, IEPICHIUKYISIPHON CTEPIKHIO U
MIPOXOJSIICH Yepe3 ero cepeauHy. HalTh MarHUTHBIE MOMEHT pPp, OOYCIIOBJICHHBIN BpaIlleHUEM
CTEPIKHSI.

436. DnekTpoH BieTen B oJHOpoaHOe MarHUTHOE moje (B = 200 m Ti) neprneHauKyIspHO JTHHHUSIM
MarHuTHOM WHAYKIHH. ONpenenuTh CHIY IKBHUBAJICHTHOTO KPYrOBOTO TOKA |y , CO3/1aBaeMOro
JBUKEHHEM SJIEKTPOHA B MATHUTHOM IIOJIE.

446. OgHO3apsIIHBINA UOH JIUTH Maccoil M = 7 a.e.M. MPOIIe YCKOPSIOUIYI0 pa3HOCTh IMOTEHIINAIOB
U = 300 B marauTHOE U 3nekTpuyeckoe mois. OmnpeaenuTs MarHUTHYIO MHAYKIHIO B mons, ecnu
TPACKTOPHUSI MOHA B CKPEIICHHBIX MOJISAX MpsAMoiuHeiHa. Hanpsikerrocts E anekTpudeckoro moss
paBHa 2 kB/m.

456. ITimockuit KOHTYp ¢ TokoM | =5 A, cB0OOOHO yCTaHOBHIICS B OTHOPOJHOM MarHUTHOM mojie (B
= 0,4 Tn). [lnomans koutypa S = 200 cM’. [lognepxuBas TOK B KOHType HEM3MEHHbBIM, €0 MOBEP-
HYJIA OTHOCUTEIBHO OCH, JIeXKAIIeH B MIJIOCKOCTH KOHTYpa, Ha yroil a = 40° . Onpenenuts coBep-
HICHHYIO TIPU 3TOM paboTy A.

466. ITpoBostounklii BUTOK nuameTpoM D =5 cMm u compotuBienneM R = 0,02 OM HaxoIuTcst B OJI-
HOpOJHOM MarHUTHOM noje (B = 0,3 Tm). Ilmockocth BUTKa cocTaBusieT yroa ¢ = 40° ¢ TuHUSAMEI
uaAyknun. Kako¥ 3apsin Q mpoTedeT mo BUTKY MPHU BEIKITFOYSHUA MAarHUTHOTO TIOJIS?

476. Ilo karymke HHAYKTUBHOCTBIO L = 8 MKI'H TeueT Tok | =6 A. OnpenenuTs cpeHee 3HaUeHUe
O/IC « £ 9 caMOMHIIYKIIMKA BO3HHUKAIOIIEH B KOHTYpPE, €CIIM CHJIa TOKAa M3MEHUTCS TMPAKTHUECKHU 10
HyJs 3a Bpemst At =5 mc.
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KonrtponsHas pabora Ne 3.
Bapnanr 7.

307. B BepmmHax MpaBWIBHOTO TPEYroJbHUKA CO CTOPOHOH o = [0 c¢m Haxomsarces 3apsabl Q; = 10

mrKn, Qy = 20 mxKn n Qz = 30 mxKn. Onipenenuts cuiy F, nefictByromnyto Ha 3apsan Q; co ctopo-
HBI IBYX IPYI'UX 3apsI0B.
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317. Ilo TOHKOMY MOJYKOJIBITY paBHOMEPHO pactipeaeneH 3apsan Q = 20 mxKn ¢ TuHEWHON TTOTHO-
ctbto T = 0,1 mxKn/m. OnpeaenuTs HaNpsDKEHHOCTh E 3IEKTPUYECKOTo MOJIs, CO3JaBacMoro pac-
MpeJIeTICHHBIM 3apsioM B Touke O, COBMAAAIONIEH ¢ IIEHTPOM KOJIbIIA.

327. Ha nByx OECKOHEUHBIX MapaUIebHBIX MJIOCKOCTSIX PAaBHOMEPHO pacCIpeIesICHBbl 3apsbl C 1MO-
BEPXHOCTHBIMHU INIOTHOCTSIMH 01 M g2 (puc. 17). Tpebyercs: 1) ucnonb3ys reopemy OcTporpajackoro-
[Maycca u mpuHIUI CYNEPIIO3UIIMK JIEKTPUUYECKUX TOJIeH, HAWTH BhIpakeHHe E(X) HanmpsKEHHOCTH
anekTpudeckoro mojs B tpex obmactsax: |, Il u lll. Ilpunareo; = o, 02 =-2 o; 2) npunare o = 20
#K1/M* 1 TOUKY PacIoIOKUTh CIIPaBa OT IIIOCKOCTEH.; 3) ocTporTh rpadux E (x).

337. ToHkHIA CTEP)KEHBb COTHYT B KOJIBIO paaunycoM R = /0 cm. OH paBHOMEPHO 3apsDKEH C JIMHEH-
HOM TUIOTHOCTHRIO 3apsiaa v = 800 uKn/m. OnpenenuThb MOTEHIIUA ¢ B TOYKE, PACIIOJIOKEHHON HA OCH
KoJIbIIa Ha pacctosiauu h = 10 c¢m oT ero neHrpa.

347. Kakoii MHHUMaJIBHOU CKOPOCTBIO Upmin JODKEH 00J1aaTh MPOTOH, YTOOBI OH MOT JOCTHUTHYTh
MOBEPXHOCTH 3apsHKEHHOrO 710 noTeHuuana ¢ = 400 B meramuueckoro mapa (puc. 18)?

357. IInockuii KOHACHCATOP COCTOUT M3 ABYX KPYTJbIX IUIACTHH paanycoM R = 10 cm xaxnas. Pac-
cTosiHue MKy riactuHamu d = 2 wm. KoHaeHcaTOp NpUCOSIMHEH K UCTOUHUKY HanpspkeHust U =
80 B. Onpenenuth 3apsaa Q v HanmpspKeHHOCTh E Mo koHaeHcaTtopa B IByX ciydasix: a) AUdJICK-
TPUK — BO31LyX; 0) TUAIIEKTPHUK — CTEKJIO.

367. Ot ucrouynuka c HanpspkeHueM U = 8§00 B HeoOX0IuMO nepeaaTh MOTPEOUTEN0 MOITHOCTh P
= 10 kBm Ha HekoTopoe paccTosiHue. Kakoe Haubobliee CONpOTUBIEHUE MOXKET UMETh JIMHUS T1e-
penauu, yToObI MOTEpU YHEPTUH B Hel He npesbimanu 10 % ot nepenaBaeMoii MOIIHOCTH?

377. 3a Bpemsi t = § ¢ mpu paBHOMEPHO BO3PACTABILEH CHJIE TOKA B MPOBOJAHUKE CONPOTUBIICHHEM R
= 8 Om BBILACIUIIOCH KOTUYECTBO TEIUIOTHI Q = 500 /[orc. OnpenenuTs 3apsia J, MPpOXOIsAIui B IPO-
XOJISIIIUNA B MPOBOJAHUKE, €CJIM TOKA B HAYAJIbHBIII MOMEHT BPEMEHH paBHA HYJIIO.

KontponbHast pabora Ne 4.
Bapnanr 7.

407. ITo OeCKOHEYHO JUTMHHOMY MPOBOY, U30THYTOMY TaK, KaK 9TO MOKa3aHOo Ha puc. 19, reuer Tok
I =200 A. Onpenenuts MarHuTHYI0 HHIYKIHO B B Touke O. Paanyc nyru R =10 cm.

417. KsaapatHblif KOHTYp co cTopoHoil o = 10 cM, o kotopoMy Teuer Tok | = 50 A, cBob6oaHO
YCTaHOBWJICS B OAHOPOAHOM MarHUTHOM none (B = 10 mTxn). Onpenenute usmenenue All noreHuum-
aIbHOM JHEPruu KOHTypa IpPH IOBOPOTE BOKPYI OCH, JIEXKAIleW B IJIOCKOCTH KOHTYypa, Ha yroJl
9=180°.

427. DnexkTpoH B aTOME BOJIOPOJIa JABMIKETCSI BOKPYT sipa (IPOTOHA) MO OKPYXKHOCTH paanycoM R =
53 cMm. OnpenenuTs MarHUTHBIN MOMEHT Py SKBUBAJIEHTHOTO KPYrOBOT'O TOKA.

437. TIpoToH mpoien yCKOpsAIyr pasHocTs noTeHmanoB U = 300 B u Bieren B 0IHOpOAHOE
marautHoe noyie (B = 20 m Tn) nox yrioom a = 30° Kk JTMHHSM MarHUTHO! nHayKnuu. OnpenennTsb
mar h u paanyc R BUHTOBO# TMHUH, TIO KOTOPO# OYAET IBUTAThCS IPOTOH B MArHUTHOM IIOJIE.

447. Anbpda-dactuira, ©Meroas CKOpocTs V = 2 Mm/c, Bietaet noj yriom o = 30° Kk coHampaBieH-
Homy MarHutHOMY (B = 1 MTn) u snexrpuueckomy (E = 1 kB/m) monsam. Onpenenuts yckopeHue a
anb(a-yacTUILIBI.
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457. BUTOK, B KOTOpOM TOAICPKUBACTCA MOCTOsTHHAA cujia Toka | = 60 A, cB0OOHO yCTaHOBUJICS B
OJHOPOIHOM MarHUTHOM monie (B = 20 mTu). [lnamerp Butka d = 10 cm. Kakyro paboty A HYXHO
COBEPUIUTDH ISl TOTO, YTOOBI MOBEPHYTh BUTOK OTHOCUTENIBHO OCH, COBIAJAIONICH C TUaMETPOM, Ha
yroi a =7/3 ?

467. Pamka, copepxariass N = 200 BUTKOB TOHKOT'O IIPOBO/Ia, MOYKET CBOOOHO BpAIIaThCs OTHOCH-
TEJILHO OCH, JIeXalleil B MmiIockocTu paMku. Ilmomans pamku S = 50 cM?. Och pPaMKH IEpPIEHIUKY-
JSIpHA JTUHUSAM UHAYKIIUU OJHOPOAHOTO MarHuTHOTO 1mojis (B = 0,05 Tn). OnpenenuTh MakcuMaib-
HYy10 DJIC & nox, KOTOpasi HHIYIIUPYETCS B paMKe TPHU €€ BPaLIeHUH ¢ 4acTOTor N = 40 ct

477. B anexTpuuecKoil Lienu, coaepkalieil pesuctop conporusieHneM R = 20 OM 1 KaTyLIKy UH-
nykTuBHOCTHIO L = 0,06 I'H, TeueT Tok | =20 A. Onpeaenuts cwry Toka | B e yepe3 At = 0,2
MC T0CJIE €€ Pa3MbIKaHMSL.
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KonTpoabnas padora Ne 3.
Bapuanrt 8.

308. B BepmmHax kBajapaTa HaXoAATCs oguHakoBbie 3apsiabl Q1 = Q2 = Q3 =Qs =8 - / 0% Kn. Ka-
KO oTpunarenbHbIi 3apsan Q Hy)KHO IIOMECTUTH B IIEHTPE KBaJAparTa, 9ToObI CHJIa B3AUMHOTO OTTaJI-
KUBaHMSI TTOJIOKUTEIBHBIX 3apsA0B Oblla YpaBHOBEIICHA CHIION MPUTSHKEHUS OTPHUIIATETILHOTO 3apsi-
na?

318. YeTBepTh TOHKOTO KOJbIa paanycoM R = /0 cm HeceT paBHOMEPHO pacipeneieHHbId 3apsn Q
= 0,05 mxKn. OnpenenuTs HaNpsHKEHHOCTh EnnekTpuyeckoro moss, co3aaBaeMoro pacrpeneiaeH-
HBIM 3apsI0M B Touke O, COBMAAIONIEH C LIEGHTPOM KOJIbIIA.

328. Ha nByx koakcuadbHBIX O€CKOHEUHBIX IMUIUHApPax panuycamu R u 2R paBHOMEpHO pacmpene-
JICHBI 3aps/Ibl C TOBEPXHOCTHBIMU TIOTHOCTAMHU 01 M gz(puc. 20). Tpebyetcs: 1) ucnonb3ys teopemy
Ocrparpanckoro-Iaycca: HalTH 3aBUCUMOCTh E (I) HaNpsHKEHHOCTH AJIEKTPUYECKOTO TMOJIs OT pac-
crosaus ans tpex oodnacreii: |, 1l u lll. Ilpunsats o1 = - 20, 62 = ¢; 2) BEIYUCIUTD HANPSKEHHOCTD F
B TOYKE, YAAICHHON OT OCH LMJIMHIPOB HA PACCTOSHUE I, M yKa3aTh HalpaBieHue Bexkropa E. Ipu-
HaTh 0 = 50 uK1/M?, r = 1,5 R ; 3) moctponts rpadux  E (r).

338. [Tone 0Opa30BaHO TOYEUHBIM JIUIIOJIEM C IJIEKTPUUECKUM MOMEHTOM P = 200 nKn - m. Onpene-
JUTHh Pa3HOCTh MoTeHIManoB U MByX TOUYEK MOJsl, pACHOIOKEHHBIX CHUMMETPUYHO OTHOCHUTEIHHO
JTUTIONISL HA €r0 OCH Ha PacCTOSTHUM I' = 4() cm OT LIEHTpa AUTIONSL.

348. B oqHOpOAHOE 3JEKTPUUECKOE I0JIe HANpsbKeHHOCThIo £ = 200 B/m BnetaeT (BIOJb CUIOBOM
JIUHUMN) DJIEKTPOH CO CKOPOCThIO vg = 2 Mm/c. OnpenenuTs pacCTossHUE £, KOTOPOE MPOUIET DJIeK-
TPOH JI0 TOYKHU, B KOTOPOH €ro CKOpOCTh Oy/ET paBHA MOJOBUHE HAYaIbHOM.

358. JIBa MeTayuimyecKux mmapuka paaunycamu Ry = 5 cuuR; = 10 em nmerot 3apsinbl Q; = 40 nKn n
Q2 = - 20 nKn cootBercTBeHHO. Haiiti sHepruto W, xoTtopast BBIIETUTCS MIPU pa3psie, €CIU apbl
COETMHUTH MPOBOTHUKOM.

368. Ilpu BKJIIOUEHUH JIEKTPOMOTOpa B ceTh ¢ HanpsbkeHuem U = 220 B on notpebnser Tok | = 5 4.
Onpenenuth MOITHOCTH, MOTpedssemyo MoTopoM, U ero KIIJ[, ecnu comporuBienne R oOMoTkH
MoTOpa paBHO 6 Om.

378. OnpenenuTh KonuyecTBO TerioTel Q, BelenuBieecs 3a Bpems t = /(0 ¢ B IpOBOAHUKE COMPO-
tuBiieaneM R = 10 Om, ecnu cuiia TOKa B HEM, paBHOMEPHO YMEHbIIAsICh, M3MeHMIach oT |1 = 10 A
mo I, =0.
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KontponbHas padota Ne 4.
Bapuanr 8.

408. Ilo Tonkomy kombiy TeueT Tok | = 80 A. OnpenenuT MarHUTHYIO UHAYKLHIO B B Touke A,
paBHOYIAJIEHHON OT TOYEK KOJblia Ha paccrosuue I = 10 cm (puc. 21). Yrox o = n/6.

418. Tonkoe mpoBoisiee KoJblo ¢ TokoM | =40 A nmomelieHo B 0JHOpOHOE MarHuTHOE 1noJje (B =
80 MTu). [ImockocTh KoJbIla MEPICHANKYIAPHA JUHUSAM MAarHAUTHONM WHAYKOUH. Pagumyc R kombia
paBeH 20 cM. Haiitu cuny F, pacTaruBaroniyo KoJblo.

428. CrtomHoi umuHap paguycom R =4 cm u BeicoToii h = 15 cM HeceT paBHOMEPHO paciipeie-
JeHHbIN 1o o0bemy 3apsan (2 = 0,1 Mk KJ'I/M3). Hunmuaap Bpamaercs ¢ yactoToit N = 10 ¢! ornocu-

TEJIBHO OCH, COBIAJAONIEH C €ro reoMeTpuueckoil ocbto. HaliTu MarHUTHBIM MOMEHT Py LWIMHIPA,
00yCIIOBJIEHHBIH €T0 BpallleHUEM

438. Anbda-yactuiia, Npoiis yCKOPSIOIIYIO pa3HOCTb NoTeHManoB U, cTaa ABUraThbes B OJHOPOJI-
HOM MarHuTHOM 1ojie (B = 50 m Tu) mo BuHTOBOI JinHKMK ¢ miaroM h=5cm u paauycom R =1 cm.
OnpeaenuTs yCKOPSIIOILYIO pa3HOCTh MOTEHLIMAIOB, KOTOPYIO IPOIILIa anb(a-yacTuua.

448. TIpoToH mpoIIesl HEKOTOPYIO YCKOPSIIOUTYIO Pa3HOCTh MOTeHIMaaoB U u BieTeN B CKPEIICHHBIC
MOJI MPSMBIM YTJIOM OJHOpOoAHbIe Tons: MarHutHoe (B =5 mTn) u anekrpuyeckoe (E = 20 kB/m).
Onpenenuts pa3HOCTh NOTEHIMANOB U, ecii IPOTOH B CKPEIIEHHBIX MOJIAX ABUKETCS MPSAMOJIMHEN-
HO.

458. B 0gHOPOJHOM MarHUTHOM IOJI€ NMEPHEHIAUKYISIPHO JUHUSAM UHAYKLIUU PACIIOJIOKEH IUIOCKUN
KOHTYp miomaasio S = 100 cM®. [TonnepkuBas B KOHTYpe MOCTOSIHHYIO cuity Toka | =50 A, ero
NepPEeMECTIIIM U3 MoJid B 00JacTh MPOCTPAHCTBA, TIE Mojie OTCYTCTBYeT. OnpeaenuTs MarHuTHYIO
UHAYKIMIO B 105, eciy Npu nepeMenieHny KOHTypa Oblia coBepiieHa padora 4 = 0,4 JIx.

468. [IpsiMoit TpoBOAIINN CTepKEHD JUTMHOU £ = 40 CM HaxOJUTCSI B OHOPOJTHOM MAarHUTHOM I10JIE
(B = 0,1 Ta). KoHubI cTepKHS 3aMKHYThI THOKAM HPOBOJOM, HaXOAAIIUMCS BHE Touisi. COpoTUB-
nenue Bcer nenu R = 0,5 Om. Kakas momHocTh P noTpedyercst Al paBHOMEPHOTO MepeMeIeHus
CTEp>KHS NEPIEHINKYIAPHO JIMHUSAM MAarHUTHON MHIYKIIMU CO CKOPOCThIO v = 10 M/c?

478. llenb cOCTOMT U3 KaTylIKH UHAYKTUBHOCTBIO L = 0,1 'H 1 wucrounHuka Toka. VcTOYyHUK TOKa
OTKJIFOUMJIM, HE pa3pblBas Lenu. Bpems, yepe3 kotopoe cuia Toka ymeHsimures 1o 0,001 nepsoHa-
yaJibHOTO 3Ha4yeHusl, paBHo t = 0,07 c. Onpenenutb CONPOTUBIIEHNE KAaTyIIKH.

Puc.21
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KonTtponsHas pabora Ne 3.
Bapwuant 9.

309. Ha paccrosauu d = 20 ¢m HaxoasaTcs aBa ToUedHbIX 3apsiaa: Qi = -50 nKn uQ, = 100 uKa.
Onpenenuts cuy F, nefictByromyro Ha 3apsn Qs = -70 Kz, yaaneHHbId OT 000X 3apsI0B HA OJIU-
HAKOBOE paccTosiHue, paBHoe d.

319. Ilo ToHKOMY KOJIBIYy paBHOMEpHO pacnpezeineH 3apsan Q = /0 nKin ¢ TMHEWHON TUIOTHOCTBIO T =
0,01 mxKn/m. OnpenenuTs HaAIPsHKEHHOCTh £ 3JIGKTPUYECKOTO TOJIs, CO3/I1aBaeéMOro pacipeiesieH-
HBIM 3apsi/IOM B TOUKE A, Jiexallleld Ha OCH KOJIbla U YJAJIEHHOM OT ero LeHTpa Ha PacCTOsTHUE paB-
HOE pajinycy KoJblia.

329. Ha nByX KoakcHadbHBIX O€CKOHEUHBIX IMUIMHApPAxX paauycamu R um 2R paBHOMEpHO pacmpene-
JIEHBI 3apsA/bl C TIOBEPXHOCTHBIMU IJIOTHOCTAMHU 01 U g2(puc. 22). Tpedyetcs: 1) ucnonb3ys Teopemy
Ocrparpanackoro-I'aycca: HalTH 3aBUCUMOCTh E () HANpsDKEHHOCTH AJIEKTPUYECKOTO TMOJIs OT pac-
crostnus s Tpex oonacreit: |, 11 u lll. Tlpunsats 01 = 0, 02 =- ¢; 2) BRIUUCIUTD HANPSHKEHHOCTh £ B
TOUKE, y/IaJeHHON OT OCH LIWJIMHAPOB Ha pacCTOsHUE I, U yKa3aTh HampasiieHue Bekropa E. [Ipunars
o = 60 uKn/m®, r = 3R ; 3) nocrponts rpapux  E (r).

339. DnexTpuueckoe mnojie 06pa3zoBaHO OECKOHEUHO JUIMHHOM 3apsKEHHOM HUTHIO, JIMHEHHAs TIOT-
HOCTB 3apsiaa Kotopoit © = 20 nKn/m. Onpenenuts pa3HocTh noteHuanoB U aByX TOYek IoJis, OT-
CTOSILLIMX OT HUTU HA PACCTOAHUU 1 =8 cmu Iy = 12 cm.

349. DnekTpuuecKoe Mojie CO3aH0 OECKOHEYHON 3apsyKeHHOW MPSIMON JIMHUEH ¢ paBHOMEPHO pac-
npeneneHHbIM 3apsaaoM (7 = 10 wKin/m). Onpenenutb KUHETUHYECKYIO0 SJHEPTHIO 7723J1€KTPOHA B TOUKE
2, ecnu B Touke 1 ero kunernueckas sueprust 71 = 200 3B (puc. 23).

359. TlpocTtpaHCTBO MEXAY IMJIACTHHAMU IUIOCKOTO KOHAEHCATOpAa 3alOJIHEHO ABYMS CIOSIMH JU-
SJIEKTPHKA: cTeka ToimuHon 01 = 0,2 cm u cioem napaduna ToamuHoi d, = 0,3 cm. PazHocTs 10-
TeHIManoB Mexay ooknaakamu U = 300 B. Onpenenutb HaNpsSKEHHOCTh £ TOJs U NMaJeHue MOTeH-
1yasa B KaKJIOM U3 CJIOEB.

369. B cetp ¢ Hanpsbkenuem U = /00 B moAKIIOUWIN KaTYHIKy ¢ compoTuBieHueM R; = 2 kOm u
BOJIbTMETp, COEUHEHHbIE IocienoBarenbHo. [lokazanue BonbT™Merpa Uy = 80 B. Korna katyuiky
3aMEHUJIN IpYroi, BoIbTMeTp mokasan U, = 60 B. Onpenenuts conpoTuBieHue Ryapyroi KaTymku.
379. Cuina Toka B 1enu u3MeHsercs 1o 3akoHy | = lgsinwt. Onpenennuts KOIMYECTBO TEMJIOThI, KOTO-
poe BBLIETUTCS B IPOBOJAHUKE conpoTuBieHreM R = /0 Om 3a Bpemsi, paBHOE UYeTBEPTH nepuoja (ot
ti=0mot, =T7/4,tne T= 10 ¢).

KontponbHas padora Ne 4.
Bapuanr 9.

409. ITo n1ByM O€CKOHEYHO JUIMHHBIM, IPSIMbIM MapajuIeIbHBIM MPOBOJIaM TEKYT OJMHAKOBbIE TOKH |
= 60 A. OnpenenuTh MarHUTHYIO UHAYKIUIO B B Touke A (puc. 24), paBHOyaJI€HHON OT NIPOBOJOB
Ha paccrosiaue d = 10 cm. Yron f = 7/3.

419. KBaspaTHasi paMKa U3 TOHKOTO MPOBOJIa MOXET CBOOOHO BpAIaThCsl BOKPYT TOPU30HTAIBHOM
OCH, COBIAJAIOIIECH ¢ OMHOW U3 CTOPOH. Macca m pamku paBHa 20 r. PaMKy MOMeCTHIN B OJHOPO/I-
Hoe marHuTHoe noje (B = 0,1 Tn), HanpaBieHHOe BepTUKaIbHO BBEpX. OmnpeaenauTs yroi o, Ha Ko-
TOPBI OTKJIOHUJIACh paMKa OT BEPTHKAJIM, KOr/a o Hel mponmyctuin Tok | =10 A.
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429. Tlo moBepxHOCTH mucka paanycoM R = 15 cm paBHOMepHO pactipenenen 3apsaa Q = 0,2 mx Ko
Jluck Bpamiaercs ¢ yrioBoi cKopocThio ® = 30 paj/c OTHOCUTENBEHO OCH, MEPIEHINKYISIPHON JI0C-
KOCTH JTUCKA M MPOXOAIIEH yepe3 ero 1eHTp. OnpeneanTs MarHUTHBI MOMEHT Py, 00YCIOBICHHBIN
BpalllEHUEM JIMCKa.

439. Non c xunernueckoii sueprueit T = 1 k3B nomnan B ogHopoanoe MmarautHoe mnojie (B =21 m Ton)
U CTaJl IBUraThCsl IO OKPYKHOCTU. OINpeneauTh MarHUTHBIM MOMEHT Pm 3KBUBAJIEHTHOI'O KPYTOBOT'O
TOKA.

449. MaruutHoe (B =2 mTn) u snekrpuueckoe (E = 1,6 kB/M) nonst conanpasieHsbl. Ieprenanky-
nsipHO BekTopaMm B u E Bnetaet amekTpoH co ckopocthio v = 0,8 MM/c. OnpenenuTs yCKOpeHHUe a
3JIEKTPOHA.

459. I1nockuii koHTYp ¢ TokoM | =50 A pacnosioxkeH B 0OqHOPOAHOM MarHuTHoM nodie (B = 0,6 Tn)
TaK, 4YTO HOPMaJib K KOHTYpY MEPIEeHIUKYISIpHA JTUHUSAM MarHUTHOW MHAYKIUU. OnpeaenuTs pado-
Ty, COBEPIIAEMYIO CHJIaMU I10JIs [IPH MEIJIEHHOM IIOBOPOTE KOHTYpa OKOJIO OCH, JIeXkKalllel B MJIOCKO-
CTU KOHTYpa, Ha yroJ o = 30°.

469. IIpoBosiouHBI KOHTYp Tuomaapo S = 500 oM u conporusiienueM R = 0,1 Om paBHOMEpHO
BpaIaeTcs B OTHOPOIHOM MarHUTHOM 1oJie (B = 0,5 Txu). Ock BpalieHus JIeKUT B TIOCKOCTH KOJTb-
a ¥ MNEePHeHIUKYISIPHA JUHUSAM MArHUTHOW WHAYKIMU. OnpeneinuTh MaKCUMaJIbHYI0 MOIIHOCTh
Prox, HEOOXOIUMYIO JUIsI BpALIEHHS] KOHTYpa € YIII0BOM CKOpOCcThio @ = 50 paz/c.

479. VIcTOYHMK TOKA 3aMKHYJIU Ha KaTylmKy conpotuBieHueM R =10 OM u uHIyKTUBHOCTBIO L =
0,2 I'n. Yepes kakoe BpeMsi cuila TOKa B 1ienu JocTUrHeT 50% MakCUuMallbHOTO 3HAYEHUS?
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KontponbHast padora Ne 5.
Bapuanr 0.

1. YcranoBka ais HaOmoieHus Kosen HproToHa ocBemaercss HopMaibHO MaJaoliuM MOHOXPOMAaTH-
yecKuM cBeToM (A = 590 uM). Paanyc kpuBH3HBI R JIMH3BI paBEeH 5 CM. OMpPEIEeTUTh TOMIMHY O3 BO3-
JYLTHOTO MPOMEXKYTKa B TOM MECTE, TJIe B OTPAXKEHHOM CBETE Ha0JII0/1aeTCsl TPEThE CBETIIOE KOJIBLIO.
2. PaccrosiHre Mexay mTpuxamu audpaknunonHoi pemerku d = 4 mxm. Ha pemierky mamgaer HOp-
MaJbHO CBET C JUIMHOW BOJHBI A = 0,58 MkM. MakcuMyM Kakoro HauOOJBIIETO MOpsAJKa JaeT dTa
pemerka?

3. Ily4ok cBeTa majaer Ha IJIOCKOMapaUIeNbHYIO CTEKIITHHYIO TUIACTHHY, HUXKHSS TIOBEPXHOCTh KO-
TOpo HaxoauTcs B Bojae. [Ipu kakom yriie majieHus eg CBET, OTPAKEHHBINA OT T'PAHUILIBI CTEKIIO — BO-
na, OyJieT MaKCUMaJIbHO MOJspU30BaH?

4. PensaTUBUCTCKUN MPOTOH 00J1aall KHHETHYECKOM 3HEpruei, paBHOM SHEPTUU MOKOS. ONPEIEIUTh,
BO CKOJIBKO Pa3 BO3PACTET €ro KUHETUYECKasi IHEPIHsl, €CIIH €ro UMITYJILC YBETMYUTCS B N = 2 pasa.
5. Cpenusis HepreTudeckas CBeTUMOCTh R moBepxHocTH 3emiu paBHa 0,54 I[)K/(CMZ' MuH). Kakosa
JOJKHa ObITh TemrepaTypa 7 MOBEpXHOCTH 3€MIIM, €CJIM YCIOBHO CUHUTATh, YTO OHA M3JIy4aeT Kak
cepoe Teno ¢ kKodddunmeHnTom 4epHoTH ar=0,257?
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6. Ha nMHKOBYIO TJIaCTHHY HaIpPaBJIEH MOHOXPOMATHYECKUN My4oK cBeTa. DOTOTOK mpeKpaniaeTcs
npu 3anepkuBatonieii paznoctu norenimanos U = 1,5 B. Onpenenuts AMHY BOJHEI A CBETa, Majia-
OILIETO HA MJIACTUHY.
7. OnpenenuTb UMIYIIbC pe SJCKTPOHA OTJAuH, eciu (GOTOH ¢ 3Hepruei €1 = 1,53 MaB B pesynbra-
TE€ paccesHusl Ha CBOOOTHOM 3JIEKTPOHE MOTEPSII 3 CBOCH SHEPTUU.
8. ToyeuHbIif ICTOYHUK MOHOXPOMATHIECKOTO (A = 1 HM) U3ITydeHus: HaXOAUTCS B IEHTpE chepude-
CKOM 3auepHeHHOM K00kl paguycoMm R = 10 cm. OmnpenenuTs CBETOBOE JIaBJIICHUE p, TIPOU3BOINMOC
HAa BHYTPEHHIOIO TOBEPXHOCTH KOJIOBI, €CJIM MOIHOCTh UCTOUHUKA P = 1 kBT.
Kontposbnas padora Ne 5.

Bapuanrt 1.

1. Mexay CTeKISIHHOM IUIaCTUHKOM U JIe)Kallled Ha HeHl TIJIOCKOBBITYKIION JTMH30M HAXOAUTCS KU 1I-
KocTh. HaliTu mokasaTesnb npeaoMIIeHUs KUIKOCTH, €CJIM PAANYC I'3 TPEThEro TEMHOT'O KOJIbIIa
HproToHa npy HAOMIOACHUH B OTPAXKEHHOM CBETE C IJTMHOM BOJIHBI A = 0,6 MkM paBeH 0,82 mM. Pa-
JIMyC KpUBU3HBI JIMH3BI R = 0,5 M.

2. Kakoe naumensiee 4ucio Nmin IITPUXOB JOJKHA COAEPKATh TU(GPAKIIMOHHAS pPellIeTKa, 4TOObI B
CIIEKTPE BTOPOTO MOPSIKA MOKHO OBLITO BHIETH PAa3ACIbHO JIBE XKEIThIC TMHUH HATPHS C JUTMHAMU
BOTH A1 = 589,0 aM 1 A2 = 589,6 M ? KakoBa qyimHa £ TakOW PEIIeTKH, €CIIA ITOCTOSIHHAS PEIICTKH
d =5 mMxm?

3. IlnacTUHKY KBapia TOMIMHON d =2 MM MOMECTHJIM MEXKIY MapayiebHbIMA HUKOJISIMH, B pe-
3yJbTaTEe YEro MIOCKOCTh MOISPHU3AIMHA MOHOXPOMATHYECKOTO CBETa TTOBEPHYJIACh Ha yroi ¢ =53°.
Kakoii HauMeHbIIIeH TOMIUHBI Umin CIICAYET B3STh IUIACTUHKY, YTOOBI [10JI€ 3PCHUS MOJIAPUMETPA
CTaJI0 COBEPIICHHO TEMHBIM?

4. Yacrtuna ABHKETCS CO CKOPOCTBIO 0 = ¢/3, THe ¢ — CKOpOCTh cBeTa B BakyyMme. Kakyto noito
SHEPTUHU MOKOS COCTABJISET KUHETUUECKas YHEpTus?

5. Beuucautb UCTUHHYIO Temiiepatypy 7' BoibppaMoBOii pacKaJIeHHOH JIEHTHI, €CIIU PaIuallMOHHON
IIMPOMETP MOKa3bIBaeT TeMNeparypy 7Tpa, = 2,5 kK. IlpunaATh, 4TO MornomarensHas ciocOOHOCTh
IUTs BoJIb(paMa He 3aBUCUT OT YacTOTHI M3NydeHuss u paBHa  «; = 0,35.

6. Kpacnas rpanuma ¢hotosddexra st nukia 4o = 310 M. Onpeneuts MaKCUMaTbHYIO KHHETH-
YECKYIO SHEPTUIO Trmax (OTORIIEKTPOHOB B ANEKTPOH-BOJIBTAX, €CIIM HA IIMHK MAJIaeT CBET C JITUHOM
BOJIHBI A = 200 HM.

7. ®otoH npu 3¢pdexre Komnrona Ha cBOOOIHOM 3IeKTpoHE ObLI paccesiH Ha yroa ¢ =m/2. Onpene-
JUTH UMITYJIBC p (B MaB/c)Z, MPUOOPETEHHBIN SJIEKTPOHOM, €CITU YHEPTUs (POTOHA 10 paccestHus
on11a €1 = 1,02 M»aB.

2 1MbB/c — €MHHLIA UMITYJIbCA!
160x10713 /e

g :5,33><107221<2 -mlc
3x10%m/c

1 MsB/c =

KonTposbnas padora Ne 5.
Bapmuanr 2.

1. Ha ToHKYIO IUIEHKY B HAaIIpaBJIEHUH HOPMAJIH K €€ MOBEPXHOCTH MaJaeT MOHOXPOMATUYECKUIA
cBeT ¢ JUIMHOU BOJIHBI A = 500 HM. OTpakeHHBIN OT Hee CBET MAaKCUMAaJIbHO YCUJIEH BCIIE-
CTBHE UHTEP(PEPEHIINH.
2. KontpoabHnasi padora Ne 5.
Bapuanr 3.
1. Pacctosnue L ot meneit 10 skpana B onbiTe FOHra paBHOo 1 M. OnipeienTh paccTosHUE MEXTY
IEJISIMM, €CITU Ha oTpe3ke JuIHOoH £ = 1 cM ykiagsiBaeTcs N =10 TeMHBIX HHTEpEpEHIIMOHHBIX MO-
noc. Jlimaa BoaHBI A = 0,7 MKM.
2. Ha nudpakiinOHHYIO peIIeTKy MajgaeT HOpMalbHO MapajulebHbIi Mydok 6enoro ceera. CeKTpsl
TPETHETO U YETBEPTOTO MOPsIIKa YACTHUHO HAKJIAJBIBAIOTCS YT HA Apyra. Ha kakyro JJIMHYy BOJTHBI
B CIIEKTpE YETBEPTOr0O MOPsIIKa HaKIaapIBaeTcs rpanuna (A = 780 HM) criekTpa TpeThero nopsaxa?
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8. OmpenenuTh SHEPTeTHUECKYIO OCBEIIEHHOCTD (00Jy4eHHOCTh) Fe 3epKabHOM MMOBEPXHOCTH, €CITH
JIaBJIEHUE p, IPOU3BOAUMOE n3ilyueHueM, paBHo 40 mxlla. M3nydeHune nagaer HOpMaJIbHO K IIO-
BEPXHOCTH.

KontponbHas padora Ne 5.
Bapuanr 4.

1.Ha cTexisHHYIO IJIaCTUHY I10JI0’KEHA BBINYKJIOW CTOPOHOM NJIOCKOBBINYKJas JuH3a. CBepxy
JUH3a OCBEIleHAa MOHOXPOMaTH4YeCKMM cBeToM inHON BoaHbl A=500 um. Haiitu panmyc
RiuH3BI, €ciu paguyc 4eTBEpPTOro, TEMHOro KoJiblla Hpl0TOHAa B OTpakX€HHOM cBeTe I3= 2
MM.

2.Ha nudpakunoHHyo peuerky, cogepxairyto N = 600 mTpuxoB Ha MUJUTUMETP, HaaeT HOPMaJlb-
HO Oenblil cBeT. CrieKTp IpoenupyeTcsl IOMEIEHHONH BOIM3M PELIETKU JIMH30M Ha 3kpaH. Onpene-
JUTH JUIMHY { CIIEKTpa IEepBOro MOpsiiKa HA 3KpaHe, €CIM PacCTOSHUE OT JIMH3BI 10 3kpaHa L=1,2m.
['paHu1IbI BUIUMOTO CIIEKTpa: A= 780 HM, Ag = 400 HM.

3. Ilpu mpoxokaeHHH CcBeTa dYepe3 TpyoOKy mmHOH £i = 20 cM, COaep:Kalyi pacTBOpP

3. KBapueByto MJIaCTUHKY TOMECTHIIN MEKIY CKPELIEHHBIMUA HUKOJIAMU. [Ipu kakoil HauMeHbIei
TOJIIMHE Uit KBAPIIEBOH TIACTUHBI TTOJIC 3PEHUS MKy HUKOJISIMU OyJeT MaKCUMAJIbHO TIPOCBETIIe-
HO? [locTosiHHAs BpalieHus o KBapla paBHa 27 rpaji/ MM.

4. ITpu kakoit ckopocTH B (B ZOJISIX CKOPOCTH CBETA) PEISATHBHCTCKAs Macca JIF0OOW YaCTHIIBI Belle-
cTBa B N = 3 pasa 0oJbIlIe MacChl TOKOS?

5. Temnepatypa a0bcostoTHo uepHoro tena T =2 kK. Onpenenuts JUIMHY BOJIHBI Ay, HA KOTOPYIO
HOPUXOJUTCA MAKCUMYM SHEPIHH U3IYUYEHHUs, U CHEKTPAIbHYIO MJIOTHOCTh 3HEPreTUYECKON CBETH-
MOCTH (M37Ty4aTeIbHOCTH (I3, T)max JJIS1 9TOM JUIMHBI BOJIHBIL.

6. ®otoH ¢ sHeprueit € = 10 5B nagaeT Ha cepeOpsAHYIO IUIACTHHY U BbI3bIBaeT GpoTodpdext. Onpe-
JIeITUTh UMITYJIBC [, TOTyYEHHBIH IJIACTUHOW, €CIIH MPUHATH, YTO HAIPABJICHUS IBUKEHUS (OTOHA U
(OTO3IeKTPOHA JIeXkKaT Ha OJAHOM NMPSIMOH, MEePIEeHAUKYISIPHON TOBEPXHOCTH IJIACTHH.

7. Kaxkas nonst sHepruu GortoHa npuxoautcs npu 3¢ ¢dexre KoMnToHna Ha 3JIeKTpOH OTAAYH, €CITU
paccestHue GOTOHA MPOUCXOTUT HA yroll & = 7/2? Dueprus porona no paccesaus €1 = 0,51 MaB.
8. OmnpenenuTh K03(Q(UIMEHT OTPAKEHUS P TOBEPXHOCTH, €CIIH MTPHU FIHEPTETUUECKOH OCBELICHHO-
ctu E. =120 Br/m? JaBJIEHWE p CBeTa Ha Hee okaszanock paBHBIM 0,5 MkI]a.

OrmnpenenuT MUHUMATBHYIO TOJIIMHY Omin TTICHKH, €CITH TI0Ka3aTelb MPEIOMIICHHST MaTepralia
ek N =1,4.

2. Ha moBepXHOCTb JU(PPAKIIMOHHON PEIIETKH HOPMAJIBHO K €€ MOBEPXHOCTH M1a/1aeT MOHOXPOMATH-
yeckuil ceT. [locTosiHHAs AMPPaKIIMOHHON pemeTku B N = 4,6 pa3a Oosbliie AJIUHBI CBETOBOW BOJI-
Hbl. Haiitu obiee unciao M nudpakimOHHBIX MAaKCUMYMOB, KOTOPbIE TEOPETUYECKH MOKHO HA0II0-
JaTh B IaHHOM CITy4ae.

3. IapanienbHbI My4OK CBETa NEPEXOAUT U3 TIIMLEPUHA B CTEKJIO TaK, YTO MY4OK, OTPaXKEHHBIH OT
TPaHULbI pa3jieNna TUX CPell, OKa3bIBAETCS MAaKCUMaJIbHO MOJIIPU30BaHHBIM. OTIPEeeNuTh yroi y
MEXy aal0IMM U IPEJIOMIICHHBIM ITyYKaMU.

4. IIpoToH ¢ kuHETHYECKOH dHepruert T = 3 I'9B npu TOpMOKEHUH TTOTEPSIT TPETHh STON SHEPTUH.
OnpenenuTtb, BO CKOJIBKO pa3 U3MEHHIICS PEIATUBUCTCKUIA UMITYIIBC O-4ACTHILIBI.

5. Uepnoe teno nmeet temreparypy 71 = 500 K. Kakoa Oynet Temrieparypa T, Tena, eciu B pe-
3yJIbTaTe HAarpeBaHUs MOTOK M3JIyUYeHHs! YBEIMYUTCS B N = 5 pa3?

6. Ha moBepXxHOCTH Kayus majiaeT CBET ¢ JUIMHOU BOJHBI A = 150 HM. OnpeneanTs MaKCHMaIbHYIO
KUHETHUYECKYIO SHEPTHIO Tmax POTOIIEKTPOHOB.
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caxapa koHueHtpauueid C1= 10%, MIOCKOCTh MOJSIPU3aLUN CBETA MIOBEPHYJIACh HA Yrol @1
= 13,3°. B apyrom pactBope caxapa, HaJIUTOM B TpyOKy miuHOM {2=15 cM, mJIOCKOCTbH
MOJISIPU3allMU MMOBEPHYJIACh HAa yroia ¢z = 5,2°.0npenenuts KoHeHTpanuo C; BTOPOrO pacTBO-
pa.
4. OnpenenuTh OTHOLIEHHE PEIATUBUCTCKOTO UMIYJIbCa P-3JIEKTPOHA C KWHETHYECKOH sHeprueit 77
=153 K KOMIITOHOBCKOMY UMITYJIECY MoC 3IEKTPOHA.
5. Onpenenuts Temnepatrypy I’ ¥ JHEPreTUYECKYI0 CBETUMOCTh (M3J1y4aTelbHOCTh) ReabCOMIOTHO
YEPHOTO TeJa, eCITM MAKCUMYM dHEPTUU U3ITYUCHHS MPUXOJAUTCS HA JJIMHY BOIHBI A,= 600 HM.
6. Ha ¢doTosnmeMeHT ¢ KaToa0M M3 JUTUS NagaeT cBET ¢ AAuHON BoaHb A=200 HM. HaliTu
HauMEHbIllee 3HAUYCHUE 3aJep KUBAIOIEH pa3HOCTU NOTeHIMAIOB Upin , KOTOPYIO HY’)KHO TIpHU-
JOXHUTh K (OTOIIEMEHTY, YTOOBI MPEKPaTUTh (HOTOTOK.
7. OnpenenuTh  MakCHMalbHOC  HM3MEHEHHE  JUIMHBI BOJHBI (AA)max IPH  KOMITOHOBCKOM
paccesHUM CBeTa Ha CBOOOJHBIX JJIEKTPOHAX M CBOOOJHBIX MPOTOHAX.
8. JlaBneHue cBeTa, MPOM3BOAMMOE Ha 3€pKAIBHYIONOBEPXHOCTh, p = 5 mlla. Onpenenuts
KOHIICHTPAIUIO 79 JOTOHOB BOIM3U MOBEPXHOCTH, €CIIH JIJTMHA BOJIHBI CBETA, MAJAIONIETO Ha TO-
BEPXHOCTh, A = 0,5 MKM.

KonTtponsnas padora Ne 6.

Bapuant 0.

1. HeB030y»I€HHBII aTOM BOJIOPO/A MOTJIOMIACT KBAHT U3JIy4EHUs C ATUHON BOJNHBI A = 102,6 HM.
Boruncnutse, noas3ysics Teopueit bopa, paguyc I 351eKTpoHHON OpOUTHI BO30YXKAEHHOTO aTOMa BOJO-
pona.

2. Berauciuth Hanbosiee BEPOSTHYIO IeOPOHICBCKYIO JUIMHY BOJIHBI A MOJIEKYJI a30Ta, COJICPIKAITIX-
csl B BO3/lyX€ IPU KOMHATHOM TeMIiepaType.

3. OueHUTH C MOMOIIBI0 COOTHOILIEHUSI HEOIIPEAETIEHHOCTE MUHUMAJIbHYIO0 KHHETUUYECKYIO SHEPTUIO
3IEKTPOHA, IBUXKYIIerocs BHyTpH cepsl paaunycom R = 0,05 Hm.

4. Yactuna HaxoauTcs B OSCKOHEYHO TIYOOKOM, OZHOMEPHOM, HPSIMOYTOJBHOM TOTEHIIMAIBHOM
amuke. Hailtu otHomenue pasHocTU AEy p+1 COCEITHUX PHEPreTUYECKUX YPOBHEH K dHepruu E, ya-
CTHIIBI B TpeX ciaydasx: 1) n=2; 2)n=5; 3)n — .

5. Haiitu nepuon nonypacnaaa T, paauoakTUBHOTO M30TOIA, €CJIM €T0 aKTUBHOCTH 32 BpeMs t=
10 cyr ymenpmmiaacek Ha 24 % 110 CpaBHEHUIO C IEPBOHAYATIBHOM.

6. OnpenenuTh KOJIUYECTBO TEIJIOTHI Q, BRIIEISIONICHCS Mpy pacmaie pajoHa akTUBHOCTBIO A = 3,7
10" Bk 3a Bpems t = 20 muH. Kunernueckas sHeprus T BbuIeTalOLIEH U3 pajioHa a-4aCTUIIBI PaB-
Ha 5,5 M»aB.

7. Onpenenutsb Teroty Q, HEOOXOMUMYIO JUISl HarpeBaHUs KpUCTaiia Kayims Maccod m = 200 T ot
temneparypsl T1 =4 K 1o temneparyper Tp = 5 K. [IpuHATH XapakTepUCTHUECKYIO TEMIIEPATYPY
Hebas mnsa kanmust Op = 100 K u cunrtate ycnoBue T<<®p BBINIOIHEHHBIM.

8. OmnpenenuTs IO CBOOOTHBIX 3JEKTPOHOB B MeTie mpu Temneparype T = 0 K, sHepruu ¢ koto-
PBIX 3aKJIFOYEHBI B UHTEPBAJIE 3HAYEHUN OT 2 Emax A0  Emax-

KonTponsnas padora Ne 6.
Bapmuanr 1.

1. Berarcnuts 1o Teopun bopa paguyc I,  BTOpOM CTalMOHAPHOM OPOUTBI M CKOPOCTH 02 DIIEKTPO-

Ha Ha 9TOU OpOuUTE JIJIs aTOMa BOJIOPO/IA.

2. Onpenenuts dHEpTUI0 AT, KOTOPYIO HEOOXOAMMO JTOMOJHUTEIEHO COOOIIUTH AJIEKTPOHY, YTOOBI
ero Je0poiIeBcKas JTMHA BOJIHBI yMEHbIIHUIAch oT A3 =0,2 MM 10 A =0,1 HM.

3. Ucnonb3ys COOTHOIICHHE HEOMPEIeICHHOCTEH, OIIEHUTh HauMeHbIlee ook Ap B ompenaene-
HUAU CKOPOCTH DJIGKTPOHA W TIPOTOHA, €CJIM KOOPJAWHATHI IEHTPAa MAcC ATUX YaCTHI[ MOTYT OBITh
YCTaHOBJICHBI C HEOPEJIEACHHOCThIO | MKM.

4. DReKTpOH HAaXOIUTCS B OECKOHEYHO ITYOOKOM, OJHOMEPHOM, MPSIMOYTOJIBHOM MOTEHIMAIbHOM
smuke mupuHo € = 0,1 HM. OmnpenenuTs B 3JIEKTPOH-BOJIbTaX HAUMEHBIIYIO PA3HOCTh YHEPTeTH-
YECKHUX YPOBHEH 3JIEKTPOHA.
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5. Onpenenutp, Kakas 10Js paJuOaKTUBHOIO U30TONA 28295140 pacriagaercsi B TeyeHue BpeMeHu t = 6

CYT.
6. Maccam = 1r ypana 238U B paBHOBECUH C IPOAYKTAMH €0 PACIaia BbIAEIAET MOUIHOCTL P =
1,07 - 107 Br. Haiiru MOJIIpHYIO TEIUIOTYy Qm, BBICTSEMYIO YPaHOM 3a CpeIHEe BpeMs JKHU3HH T
aTOMOB ypaHa.
7. BBIYHCITUTE XapaKTepUCTHUECKYIO Temnepatypy Op Jebas ais xkenesa, ecinu mpu TeMieparype T
= 20 K momnspHas TermoeMkocTh xkenesa Cyp = 0,226 [x/K-Monb. Ycnosue T<<®p cunTarh BBI-
MTOJTHEHHBIM.
8. 'epmanueBbIi KpucTami, mupuHa AE 3anpeiieHHol 30061 B KoTopoM paBHa 0,72 3B, HarpeBaroT
ot temneparypsl t; = 0° C go temneparypsl t; = 15° C. Bo ckoJibko pa3 BO3pacTeT ero yjeiabHas mpo-
BOJIUMOCTE?

KonrtponsHas padora Ne 6.

Bapuant 2.

1. Boruncnute 1o Teopun bopa nepuos T BpalieHus JIEKTpOHA B aTOME BOJ0PO/1a, HAXOSIIErocs B
BO30Y)KJICHHOM COCTOSTHHH, OTIPEJIEIIIEMOM TJIaBHBIM KBAaHTOBBIM YHCIIOM

n=2.

2. Ha ckosbKO 10 OTHOLIEHHIO K KOMHATHOHM JOJKHAa MU3MEHHUTHCSI TeMIlepaTypa UAEalbHOro rasa,
4yTOOBI AeOpONIeBCKas JJIMHA BOJIHBI A €ro MOJIeKyN yMeHbluiach Ha 20 %?

3. KaKoBa JI0JIKHA OBbITh KMHETUYECKasi SHEPrUsl T MPOTOHA B MOHORHEPI€TUYECKOM ITyUYKE, UCIIOIb-
3yEeMOT0 ISl UCCIIEIOBAHUS CTPYKTYPHI C JINHEUHBIMU pazMmepamu £ = 103em?

4. Yactuna B 0ECKOHEYHO IIyOOKOM, OJJHOMEPHOM IPSIMOYTOJIbBHOM MOTEHIUAIBHOM SIIUKE HIUPH-
HOM ¢ HaxoauTcsa B BO3OykaeHHOM coctosiHuu (N = 3). OmnpenenuTb, B KaKUX TO4YKax uHTepBaya (
<X<{ MJIOTHOCTb BEPOSITHOCTH HAXOXKJCHHS YACTHUIIbI UMEET MAaKCUMaJIbHOE U MUHHUMAJIbHOE 3HaYe-
HUSL.

5. AxtuBHOCTH A HekoToporo uzotomna 3a Bpems t = 10 cyr ymenpmmnach Ha 20 %. Onpenenursb
nepuoj noiypacmana Ty, 3TOro U30ToMA.

6. OnpenenuTh YHEPrUi0, HEOOXOIUMYIO IS Pa3CIICHUS sIpa ®Ne Ha xBe 0-4acTHIbBI 1 STIPO 2c,
DHepruu CBA3U Ha OJIUH HYKJIOH B SIApax 20Ne, *He u °C paBHbI cooTBeTCTBeHHO 8,03; 7,07 1 7,68
M>5B.

7. Cucrema, cocrosimas u3 N = 10%° TPEXMEPHBIX KBAHTOBBIX OCLUJUIATOPOB, HAXOJUTCS TIPU TEMIIE-
parype T = O (O =250 K). Onpeaenuth 3HEPTHiO £ CHCTEMBI.

8. IIpn HarpeBaHMM KPEMHHMEBOIO KpUCTa/uI1a OT TemnepaTypsl t1 = 0° no Ttemneparypsl t; = 10° C
€ro yzenbpHasl MpOBOJUMOCTb Bo3pacTaeT B 2,28 pasa. Ilo mpuBeneHHBIM JAaHHBIM ONPEIEIUTD IIH-
puHy AE 3anpenieHHON 30Hbl KpUCTa/llla KPEMHUS.

KontponbHast pabora Ne 6.
Bapmuanr 3.

1. OnpenenuTh U3MeHeHUE 3Heprun AESIEeKTpoHa B aTOME BOJIOPOAA MPU U3ITyYEHUH aTOMOM (hOTO-
Ha C 9aCTOTOnV =6,28 - 10T

2. TTapannenbHbIi Ty4OK MOHOAHEPTETUUECKUX AJIEKTPOHOB MMaJaeT HOPMAJIbHO Ha Auadparmy B BU-
JI€ Y3KOW IPSIMOYTOJIBHOM LIeNnH, mupuHa Kotopoilt a = 0,06 MM. OnpenenuTs CKOPOCTh ITHX DJIEK-
TPOHOB, €CJIM U3BECTHO, YTO HA JKPaHE, OTCTOAIIEM OT INEeIH Ha paccTosHuu £ = 40 MM, mUpUHA
HEHTPAIBHOTO AU(PPAKIIMOHHOTO MakcuMyMa b = 10 Mkwm.

3. Hcmonb3ysi COOTHOIIEHHE HEOMPEICICHHOCTEH, OIICHUTh INUPUHY |0JJHOMEPHOTO TOTEHIIH-
QIBHOTO AIIMKA, B KOTOPOM MHHHMMAJIbHAs JHEpPrus sJekTpoHa Emin=103B.

4. B npsAMOYroipHON MOTEHIMAIBbHON siMe MUPUHOUN £ ¢ aDCONIIOTHO HEMPOHUIIAEMBbIMU CTEHKa-
MU (0<x<0) HaxoauTCS YacTUIIa B OCHOBHOM COCTOSSHUH. HailTu BeposSTHOCTH WMECTOHOXOXK-
JIEHUSI DTOUM YaCTHUILI B 001IacT Y4 £ <X<¥% €.

5. Ompenenutbmaccy m wu30TOHmA 134 , MMeromero akTuBHocTh 4 = 37 I'Bk.

6. B oHOM akTe meneHus sapa ypana 2>°U ocoGoxaaercst omeprus 200 MsB. Onpenenuts:1)
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SHEPTHIO, BBIJEISAIONIYIOCS TIPH pacmajie BCeX sIep dTOTO M30Toma ypaHa wmaccod m =1 kr; 2)
Maccy KaMEHHOTO YIJIsi C yJAeNbHOM TeniaoToi cropanus = 29,3 MJIx/Kr, S5KBUBaJICHTHYIO
B TCIUIOBOM OTHOIMIEHHH | Kr ypana *>°U.

7. Mennsbiii oOpasern maccoid m = 100 r Haxoautes nipu Temneparype T1 = 10 K. Onpenenuts
terioty Q, HeoOXoauMyI0 AJis HarpeBaHus oOpaszma go Temmepatypsl 7= 20 K.
MoXHO HpHUHATH XapaKTEpPUCTUYECKYIO0 Temnepartypy Op s meau pasHoit 300 K, a
yciaoBue T <<@pcuuTaTh BHIIIOJHEHHBIM.

8. p-n-nmepexox HaxogutTcs mnox obpatHeiM  HampspkeHuem U= 0,1 B. Ero compoTuBneHue
R1= 692 Om. KakoBo conporuBienue Ronepexoma npu npsMoM Hamp s >KeHUH?

Konrtponsnas padora Ne 6.
Bapuanrt 4.

1. Bo ckonbko pa3 u3MeHuTCs nepuoA 1’ BpalleHue 3JeKTPOHa B aTOME BOAOPOAA, €CIIU IIPU Mepexo-
JIe B HEBO30YKJIEHHOE COCTOSIHUE aTOM U3My4rJI (DOTOH C ATUHOU BOJHBEI A = 97,5 HM?

2. Ilpu KakuxX 3HAYEHUSX KHHETHYECKON sHepruu 7 3JeKTpoHa OomKOKa B ONpe/leIeHUH AeOpOHIeBCKO
JUTUHBI BOJIHBI ATIO HEPEIATUBUCTCKON (hopMmyre He npesbimaet 10%?

3. Anbga-yacTuna HaxXoAUTCS BOECKOHEYHO IiIyOOKOM, OJJHOMEPHOM, MPSIMOYIOJIbHOM
NOTEHIMadbHOM siuke. Mcnonap3ys cOOTHOLIEHUE HEONPEAEIEHHOCTEH, OLEHUTh MWHUPUHY
{ A1KKa, €CIu U3BECTHO, YTO MUHUMAJIbHAS SHEPIrUs a-4acTulbl Emin = 8 MaB.

4 Yactuia B OECKOHEYHO TIIyOOKOM, OJHOMEPHOM, IPSIMOYT'OJHHOM MOTEHIIMAIBLHOM SIIHKE
HaXOJ/IUTCS B OCHOBHOM cOCTOsSsHMM. KakoBa  BepoATHOCTb W OOHApy>KEHHs 4YacTHUIbl B KpailHeil
YETBEPTH SALIUKA?

5. Haiitu cpenHioo mpoaoIKUTEIbHOCTh XKU3HU T aTOMa paJuOaKTHMBHOI'O M30ToNa KoOanbTa
soCo.

6. MomHocTs P aBUTarenss aToOMHOTO cyaHa coctaBisier 15 Msr, ero KIIJ panen 30%.
Onpenenuts MECSYHBIM pacxoa SAIEpHOT0 TOPOYEro Mpu paboTe 3TOro JABUIaTeIs.

7. Mcrionb3ysi KBAHTOBYIO TEOPHIO TEIUIOEMKOCTH DWHIITEWHA, ONpeaesuTh Kod(phuuueHT
YIPYTOCTH 3 CBSI3M aTOMOB B KpucTauie amioMuHus. IlpuHAts 108  amtoMuHus O =
300 K.

8. MeTanibl IUTUH U HUHK NPUBOAAT B CONPUKOCHOBEHHE JIPYT C IPyroMm mnpu temmeparype I’
= OK. Ha cKkoJIbKO M3MEHHTCS KOHIICHTpAIHs SJEKTPOHOB MPOBOAMMOCTH B mmHKe? Kakol u3
TUX METAJUIOB OyAeT UMeTh Oosiee BBICOKHMI MOTEHIHAN?

KontponbHas padora Ne 6.
Bapuanr 2.

1. Beruncnauts no Teopun bopa nepuon T BpallieHus 2JIEKTPOHA B aTOME BOJOPO/]1a, HAXOAIIETroCs B
BO30Y>KJIEHHOM COCTOSTHHHM, OTIPEJIENIIEMOM IJIaBHBIM KBAaHTOBBIM YHCIIOM

n=2.

2. Ha cKoJIBKO ITO OTHOIIEHHUIO K KOMHATHOM JIOJKHA U3MEHUTBCS TEMIIEpaTypa HealbHOIO rasa,
4yTOOBI 1€OpOIIIeBCKas JTMHA BOJIHBI A €r0 MOJIEKYJ YMeHbIniIach Ha 20 %?

3. KaKoBa JOJDKHA ObITh KMHETHYECKasi SHEPTHsl T MPOTOHA B MOHOYHEPI€TUYECKOM ITyUYKe, UCIIOJIb-
3yeMOoro JUIsl HCCIIE€A0BAaHUS CTPYKTYPHI C TMHEHHBIMU pa3mepamu £ = 10" 3cm?

4. Yactuua B 6€CKOHEYHO TITyOOKOM, OTHOMEPHOM MPSMOYTOJIbHOM MOTEHIHATBLHOM SIIUKE IUPH-
HOM £ HaxonuTcs B BO30YKAEHHOM cocTostHUH (N = 3). OnpenenuTs, B KaKUX ToYkax nHTepsaina 0
<X<{ IJIOTHOCTb BEPOATHOCTU HAXOXKIECHUS YACTULIbI UMEET MAaKCUMaJIbHOE 1 MUHUMAJIBHOE 3Haue-
HUSL.

5. AKTUBHOCTh A HekoToporo u3zorona 3a Bpems t = 10 cyr ymensmmmiacek Ha 20 %. OnpenenuTs
nepuoJ noiypacnaza Ty, 3TOro U30Tora.

6. OnpenenuTh YHEPTUI0, HEOOXOAUMYIO JIJISl pa3eeHUs sSapa “Ne Ha JBe 0-4aCTHIBI U PO 2c,
OHEepruu CBsA3M Ha OJIMH HYKJIOH B siipax 2Ne, “He n *?C paBHBI cooTBeTCTBEHHO 8,03; 7,07 u 7,68
Mb5B.
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7. Cucrema, cocrosimas u3 N = 10%° TpexMepHBIX KBAHTOBBIX OCIIAIIISTOPOB, HAXOXUTCS [PH TEMITC-
parype T = Og (O =250 K). OnpenenuTh SHEPTHIO £ CUCTEMBI.

8. [Ipu HarpeBaHUM KPEMHUEBOTO KpHUCTaIa OT TeMneparypsl t1 = 0° 10 TeMmmeparypsl t) =
10° C ero ynenpHas NpoBOJAMMOCTb Bo3pacTaeT B 2,28 pa3za. Ilo npuBeneHHBIM JaHHBIM ONpee-
JMTh MAPHHY AE 3ampenieHHoN 30Hbl KPUCTAIIA KPEMHUS.

Kontponbnas padota Ne 6.
Bapuanr 3.

1. Onpenenuthy u3MeHeHHUE SHepruu AE3IEKTpoHa B aTOME BOJIOPOJA MPH U3IIyYeHUU aToMoM (o-
TOHA C YacTOTONV =6,28 - 10T
2. ITapannenbHbIN Ty40K MOHOYHEPTETHYECKHUX AJICKTPOHOB MaaeT HOPMAIBHO Ha AuadparmMy B BU-
JIe y3KOW MpsIMOYTOJIbHOM ey, mupuHa kKotopoit a = 0,06 mM. Onpenenutb CKOPOCTbh 3TUX AJIEK-
TPOHOB, €CJIM U3BECTHO, YTO HA JKpaHE, OTCTOSIIEM OT IIeau Ha paccTossHuu ¢ = 40 MM, mupuHa
HEHTPATBbHOTO AUPPAKIIHOHHOTO MakcuMyMa b = 10 MkMm.
3. Hcnonb3ys COOTHOILICHUE HEONPEICICHHOCTEH, OICHUTh IIMPUHY |OJHOMEPHOrO IMOTEHIIH-
QIBbHOTO SIIMKA, B KOTOPOM MHMHUMAIIbHAsl SHEPrus 3JeKTpoHa Emin= 103B.
4.B npsitMOYTOJIbHOW MOTEHIIMATIBLHON IMe MUPUHON { ¢ aOCOTIOTHO HETIPOHUIIAEMBIMU CTEHKaMH
(0<x<0) HaxomuTCsA YacTUI[A B OCHOBHOM COCTOSHUHM. HalTH BEpOSTHOCTH WMECTOHOXOXKIC-
HUS 3TOW YaCTHIIBI B 00macTu  Ya £ <X<¥ .
5.0mpenenuremaccy m u30TONa 134 , MMEKOMIEro akTMBHOCTh A = 37 I'bk.

6.B oqHOM aKTe meneHus sapa ypana “>°U ocoGoxmaercst osmeprms 200 MbdB.  Ompene-
JUTH:1) SHEPTUIo, BBIAEISIOUIYIOCS npu pacnane BCEX sanep 3TOTO U30TOIa
ypaHa Maccoi m = 1 KT; 2) Mmaccy KaMEHHOT'O yris c
yAeabHOU TermnoToi cropanus = 29,3 MJIx/Kr, 5KBUBAJEHTHYIO B TEIUIOBOM OTHOLIEHUU 1
KT ypana >°U.

7. Mennsiit obpazen maccoit m = 100 r naxoautcs npu Temreparype T1 = 10 K. Onpenenutsb
teriotry Q, HeEoOXOoAMMYK HJis HarpeBaHus obOpasma go temmnepatypbl 71o= 20 K.
MoOXXHO OpHUHATH XapaKTEPUCTUUECKYI Temneparypy ®Op ans meau paBHou 300 K, a
ycioBue T <<@®pcuyuTaTh BHIIIOJHESHHBIM.

8. p-n-mepexon HaxomutTcs mon oOpatHeiM  HampsbkeHuem U= 0,1 B. Ero compoTuBieHue
R1= 692 Om. KakoBo conporuBienue Ronepexona npu mpsMoM HarpsiKeHUN?

KonTponsnas padora Ne 6.
Bapuanr 4.

1. Bo ckonbko pa3 u3aMeHuTCs nepruos 1 BpallleHue IEKTPOHA B aTOME BOAOPOJA, €CIIU IIPH MEPEXO-
Jie B HeBO30YKICHHOE COCTOSIHUE aTOM MU3JIY4HJI (POTOH C ATMHOM BOJIHBI A = 97,5 HM?

2. Ilpu KakuX 3HAYEHUSIX KHHETHYEeCKOU sHeprun 7 3JeKTpoHa omKOKa B OnpesieeHNH Ae0pOoiIeBCKO
JUIMHBI BOJIHBI AIIO HEPEIATUBUCTCKON Qopmysie He npeBbimaeT 10%?

3. Anb¢a-yacTuma HaxoAUTCI BOECKOHEYHO TIyOOKOM, OJJHOMEPHOM, MPSIMOYrOJIbHOM
NOTEHIMadbHOM simuke. Mcnonap3ys coOTHOLIEHHE HEONPEAeIeHHOCTEH, OLlEHUTh IUPUHY
{ suKa, €CIU U3BECTHO, UTO MUHUMAaJbHAs dJHEPTUSA a-4acTULBI Emin = 8 MaB.

4. Yactuia B OECKOHEYHO IIyOOKOM, OJHOMEPHOM, MPSIMOYTOJIbHOM IMOTEHIUAIbHOM SIIUKE
HaXOJ/IUTCS B OCHOBHOM cOCTOsSIHMM. KakoBa  BepoATHOCTb W OOHapy)Ke€HHs YacTHIbl B KpailHei
YETBEPTH SAMIUKa?

5. HaiiTu cpelHIo0 MPOJOKUTENBHOCTh )KM3HM T aTOMa PaJAHOaKTUBHOTO M30TOINa KoOaibTa
soCo.

6. MomHOoCTh P aBHTATENs aTOMHOTO CynHAa coctaBiser 15 Mar, ero KIIJ panmen 30%. Ompe-
JICJIUTh MECSTYHBIA PacXoj SAEPHOTO TOPIOYEro IMpHU paboTe 3TOrO JABUTATEINS.

7. icnonp3ysi KBAaHTOBYIO TEOPUIO TEMJIOEMKOCTH DHHIITEHA, ONpeaeanTh KodPUIHEHT
YIPYrocTH B cBSI3M aTOMOB B KpucTayuie amtoMuHus. [lpuasares pns  amomuHus O =

300 K.
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8. MeTannbl IUTUH U HUHK NPUBOAAT B CONMPUKOCHOBEHHE JIPYT C IPyroMm mnpu temmneparype I’
= OK. Ha ckonbKO M3MEHHUTCS KOHIIEHTpalMs 3JEKTPOHOB MpoBoguMocTu B mnuHKe? Kakoil u3
ATHX METAIJIOB OyJeT UMETh 00Jiee BEICOKUH MTOTCHITHAT.

KontponbHas padota Ne 6.
Bapuanrt 5.

1. Ha ckonbko M3MEHWIACh KUHETHYECKAsh SHEPIHsl AJIEKTPOHA B aTOME BOAOPOAA MpPU H3ITYyYEHHH
aToMoM (poToHa C JJIMHOHN BOJHBI A = 435 HM?
2. VI3 kaTonHOM TpyOKH Ha nuadparMy ¢ y3KOW MPSIMOYTOJIbHOU HIEIbI0 HOPMAJIBHO K ILIOCKO-
cTU auadparmMbl HAMpaBlIeH MOTOK MOHOHCPreTHYECKUX 3JIEKTpOoHOB. OmpeaeauTh aHOIHOE
HanpsDKeHHE TPYOKU, €CIIM U3BECTHO, YTO HA IKPaHE, OTCTOSAIIEM OT IIEIH Ha pacCTOSHUU ¢
= 0,5 M, mupuHa UEeHTpalbHOTO AUdpakimoHHoro MakcuMyMma Ax = 10,0 mxm. [upuny
buenn mnpunsate paBnoit 0,10 mm.
3. CpefHee BpeMsl JKH3HH aTOMA B BO3OY)KICHHOM cOCTOsHIH coctaiser A t~ 10° c.
[Ipu mepexone aTomMa B HOpMaJIbHOE COCTOSIHUE UCIycKaeTcss POTOH, cpeAaHss JIMHA BOJIHBI
kotoporo paBHa 600 HM. OUEHUTh MUPUHY AAM3ITYy4aEMON CHEKTPAIbHOM JIMHUH, €CJTU HE MPOUC-
XOJIUT €€ YIIMPEHHUS 3a CUET APYTUX MPOIECCOB.
4. BonHoBast (pyHKIIMS, OMKCHIBAIOIIAS JBI)KEHHE DJICKTPOHA B OCHOBHOM COCTOSIHMHM aToMa BOJO-
pona, UMeeT BUI

(p(r) :A-I’/ao’
rne A - Hekoropas noctosiHHas; AO - nepBblil 60poBckuil panuyc. Halltu 1 ocHOBHOTO co-
CTOSIHHMS aTOMa BOJIOpOo/ia HauboJliee BEPOSITHOE PACCTOSIHUE IJIEKTPOHA OT sAApa.
5. CyeTyuk q-4acTull, yCTAHOBJIECHHBIN BOJM3U paguOaKTUBHOT'O M30TOMA, MPU MEPBOM U3MeE-
pennn peructpuponan Ni= 1400 wacTtuim B MHHYTY, a yepes Bpemsi t= 4 4 -
tonbko Nz =400. Omnpenenuts nepuoj noxypacnanaa 71/, U30ToIA.
6. Cunrasi, 9YTO B OJHOM aKTe JeJIeHUs fAapa ypaHa 25U ocBoGoxaaeres sHepruss 200 Mb»B,
OmpeAeNuTh Maccy m  O3TOTO  HW30TOMa, MOABEPruIerocs  JEJICHHIO npu  B3pBIBE
aTOMHOM OOMOBI ¢ TPOTHJIOBBIM 3KBUBajeHTOM 30-10° Kr, eciu TEmI0BON SKBUBAJICHT TPOTHIIA
gpases 4,19 MJIx/kr.
7. HaliT OTHOLIIEHUE CPEAHEH DSHEPIUU (&> JIMHEHHOTO OJHOMEPHOrO OCUMJIIISTOPA, BbI-
YUCJIEHHOW TI0 KBAaHTOBOM TEOPHUH, K DHEPIUH <(E> TaKOTO K€ OCIHUIIIATOpA,
BBIYMCJIIEHHOM MO KJIAaCCHUYECKON Teopuu. BrluncieHue mpou3BecTH A ABYX TEMIIEpaTyp:
1) T=0,10g; 2) T=0g rae Op - xapakTepuUCTHUYECKas TeMIepaTypa ODWHIITEHHA.
8.ComportuBnenue R; p-n-mepexona, HaXoAsIerocs moa npsmMeiM HampsikeHueM U— 1 B, paBHO
10 OMm. Omnpenenuthb conpoTuiieHne Rynepexoaa npu 00paTHOM HaNpsHKEHUH.

KonTponsnas padora Ne 6.
Bapuanr 6.

1. B xakux npezaenax AA 10JDKHA JIeXaTh JJIMHA BOJH MOHOXPOMAaTHYECKOT'O CBETA, YTOOBI ITPH BO3-
OyX/IEeHUH aTOMOB BOJIOPOJa KBAaHTAMU 3TOTO CBETA paauyc Iy OpOUTHI 3JIEKTPOHA YBEIUUYMICS B 16
pas?

2. IlpotoH o0namaeT KMHETUYECKOW HHEpTUEH T =1 x3B. Omnpenenuts AONOTHUTEIBHYIO
sHepruio A7, KOTOpYr0O HEOOXOJUMO €My COOOIIUTH JUIsi TOTO, YTOOBI JJIMHA BOJHBI AJlE
bpoiisis yMeHpIIMIaCh B TPU pasa.

3. Jns npuOIMKeHHOH OLIeHKM MUHUMAIIBHOM SHEPrHM 3JIEKTPOHA B aTOME BOJOPOJA MOXKHO Ipeji-
MOJIO’KUTh, YTO HEONpPENEIeHHOCTh Al paauyca I' 3JIeKTpOHHOM OpOUTHI M HEOINpenesleHHOCTh Ap
UMITYJIbCA p DJIEKTPOHA HAa TaKOW OpOUTE COOTBETCTBEHHO CBSI3aHBI CleAYyHOUIUM oOpazom: Ar
~ ru Ap = p. Ucnonb3ys 3TH CBSI3HM, a TAKKE COOTHOIIEHHE HEOIpeeIeHHOCTeH, HallTH 3Have-
HUE pajnyca 3JeKTPOHHON OpOUTHI, COOTBETCTBYIOIIET0O MUHUMAIBHON SHEPTUU 3JIEKTPOHA B aTo-
Me BOJOpOAa.
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4. YacTuma HaXOJAUTCS B OCHOBHOM COCTOSSHUM B MPSMOYTOJBHOUM siMe mupuHOU £ ¢ abco-
JIOTHO HENPOHULIAEMBIMM CTEHKaMHU. B0 CKOJBKO pa3 OTIMYAIOTCA BEPOSITHOCTU MECTO-
HaxO0KJICHMS 4acCTULbl: @) - KpailHel TPEeTU U @, - B KpallHEN YETBEPTH sAIHUKa?

5. Bo CKOIBKO pa3 yMEHBUIMTCS aKTUBHOCTh M30TOma 32 P wepes Bpems t= 20 cyr?

6. [Ipn nenmenum sapa ypana 2y mom  nelicTBHEM 3aMEIIEHHOTO HEHUTpOHA 00Pa30BAITMCHOCKOJI-
KU C MaccoBbiMu umciamu Mi; =90 wu M, =143. Onpenenuts 4yuCiio HEUTPOHOB, BBUIETEB-
WX U3 S7pa B TaHHOM akTe AeneHus. OnpeaennuTs SHEPTUI0 U CKOPOCTh KaKIOTO M3 OCKOJIKOB, €C-
T OHU PAa3JIeTAIOTCS B MPOTHUBOMOJIOKHBIC CTOPOHBI W WX CyMMapHasi KWHeTUdeckas dHeprust T
paBHa 160 M»B.

7. 3Has, yto misa anmaza Op = 2000 K, BEMUCIUTE €T0 YICIbHYI TEIJIOEMKOCTh MPU TEM-
nepatype 7 = 30 K.

8. Haittu muanManbHyt0 sHeprur0 Wi, HE0OX0IMMy10 Uit 00pa3oBaHMs Mapbl AJIEKTPOH — JBIP-
ka B kpucramiae CaAs, ecnm ero ynaeiabHas NPOBOJAUMOCTh yu3aMmeHsiercs B 10 pas mpu

u3MeHeHuun temmneparypsl ot 20 no 3°C.

KonTtponsHas padora Ne 6.
Bapuanr 7.

1. B ogHO3apsAHOM MOHE JIUTHS 3JIEKTPOH MEpelIes ¢ YeTBEPTOTO SHEPreTUIECKOr0 YPOBHS Ha BTO-
poil. OnpenenuTs JUIMHY BOJIHBI A U3IY4EHUS, HCIYIIEHHOTO HOHOM JIUTHS.

2. OnpenenuTh AJUHBI BOJH JA¢ bpoins a-dacTUUBl M MPOTOHA, NPOUISAIINX OJMHAKOBYIO
YCKOPAIOIIYI0 pasHocTh moTeHnuaioB U= 1 kB.

3. MoHORHEpreTuYecKii My4OK JIEKTPOHOB BBICBEUMBAET B IIEHTPE IKpaHa dJIEKTPOHHO-ITYUYEBON
TPYOKH TISATHO PaguycoM I~ 10 cm. [Tonp3ysachk COOTHOIIEHMEM HEOIPEAEIEHHOCTEN, HAUTH, BO
CKOJIBKO pa3 HEOMNpeJeNeHHOCTh Ax KOOPAMHATHI 3JEKTPOHA HA HSKpaHE B HAMpPaBICHUH, MEPICH-
JTUKYJSIPHOM OCH TpyOKH, MeHbIIe pazmepa I nsaTHa. [nuHy LajnekTpoHHO-ITydeBOl TpyOKH MPHHATH
pasHoii 0,50 M, a yckopsitoriee 1eKTpoH HanpsbkeHrne U— paBabiM 20 kB.

4. BonHoBasi (pyHKLMS, ONHKCHIBAIOLIAs JBUKEHHE FJIEKTPOHA B OCHOBHOM COCTOSIHUM aToMa
BOJOpO/a, HUMEET BUJ

v (r) — Ae-r/ao’
rae A — HeKoTopas MOCTOsSIHHAS; (&, — epBbId bopoBckuil pannyc. Hailtu 1711 OCHOBHOTO COCTOSIHUS
aToMa BOJIOpOJia 3HaueHue <F> KyJIOHOBCKOH CHJIBI.
5. Ha CKoOJIbKO MNpOLEHTOB YMEHBIIUTCA aKTUBHOCTb M30TomNa upuaus 921r 3a Bpems t =
15 cyr?
6. Snepnas peakuus 14N (o, p) Y0 Br3Bana a-yacTuileH, oOnagaBiIeil KuHeTUYecKol sHeprueit 7,=
4,2 MbB. Onpenenuth TEIUIOBOH 3((HEKT ATON peaklnu, €CIH MPOTOH, BEUICTEBIINN O] YIIIOM %
= 60° K HanpaBJIEHUIO IBWKEHUSI 0-4aCTHILIbl, MOIYYMJI KHUHETWYecKyro sHepruto 1 = 2M»3B.
7. Monsipaas terutoeMkocTh C,cepedpa npu temrepatype 7 = 20 K oka3zanacek paBHo# 1,65
JIx/(monb-K). BpluucnuTh MO 3HAYEHHMIO TEIJIOEMKOCTH XapaKTEepPUCTHYECKYIO TeMIepa-
TYypy ®p. Ycnosue T <« ®p CUUTATH BBINIOJTHEHHBIM.
8. Conporusnenne Rikpucramma PbS mpu Temmepa Type t; = 20°C paBuo 10* Om. Ompene-
JUTH €ro conpoTuBiaeHue Ronpu temmneparype t; = 80°C.
KontponbHas padora Ne 6.
Bapmnanr 8.

1. DnexTpoH B aTOMe BOIOPOa HAXOIUTCS Ha TPEThEM dHEPreTHueckoM ypoBHe. OrpeneanTb KuHe-
TH4ecKyro 7, noTeHuuanpHyo [1 n nomnyro £ sHepruto annekTpoHa. OTBET BBIPa3UTh B AJIEKTPOH
BOJIbTAX.

2. OnekTpoH obnanaer kuHetndyeckod — sHeprue 7 = 1,02M»>B. Bo ckonbko pa3z usMe-
HUTCS JJIMHA BOJIHBI Je bpoiins, ecnu KuHeTruyeckas dHeprus 71 dJIEKTpOHA YMEHBLIUTCS
B/BOE?
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3. Cpennee Bpems xu3HH Al aToMa B BO30YXKJIECHHOM COCTOSIHUU COCTaBJISIET OKOJIO 10°® c. [Tpu
mepexoje  aromMa B HOPMAaJIbHOE  COCTOSHHE  HCIyckaeTcs  (OTOH, cpeaHsis  JUIMHA
BOJIHBI <\A> koToporo paBHa 400 HM. OLEHUTh OTHOCHTEIbHYIO HMIMPUHY AA/AHM3ITydaeMoil Criek-
TpaJIbHOW JIMHHUH, €CIIM HE MPOUCXOJUT YITHPEHHS IMHUU 32 CUET JPYTUX MPOIECCOB.

4. DNEeKTPOH HAXOAUTCS B OECKOHEYHO INTyOOKOM, OJHOMEPHOM, MPSAMOYTOJbHOM MOTEHIUAT b-
HOM simuke mupruHoi €. B xakux Ttoukax B uHTepBane 0<X<{ IJIOTHOCTHU BEPOSITHOCTH HAaXOXKJ]e-
HUS DJIEKTPOHA Ha BTOPOM U TPETHEM PHEPreTUYECKUX YPOBHSAX OAMHAKOBHI? BrumciuTh mioT-
HOCTb BEPOSITHOCTH JJISL 3TUX TOYEK. Pemenne nosicHUTh rpagukom.

5. Onpenenutph uuciao Nsgep, pacnagamiiuxcs B TeueHue Bpemenu: 1)t; = 1 muH,

2)t =5 cyr, - B paguoakTUBHOM M30TOomnE pocdopa 32P maccoit m = 1 mr.

6. Onpenenuth TeraoBbie 3P(HEKTHI CIESTYIONINX PEAK IIHIA:

"Li(p,n)Be u **0(d,a) *N.
7. Beruucaute (no Jlebarw) yaeapHy0 TEIUIOEMKOCTh XJIOPUCTOrO HATpUs MPU TeMIlepaTy-
pe T = Op/20. Ycnoue 7<<®p CUYUTATH BHIMOIHECHHBIM.
8. KakoBo 3nHauenue snepruu @epmu €p y 3J€KTPOHOB MPOBOJAUMOCTHA JBYXBaJICHTHOU menu?
Breipasuts 3nepruto @epmu B JKOYIAX U DIEKTPOH-BOJIbTAX.
6. Ha mMetaminueckyio MjIacTHHY HalpaBJIeH MOHOXPOMATHYECKUN MYyYOK CBETA C YaCTOTOH V =
7,3 - 10* I'u. Kpacrast rpanuna Ao gotosddexra ais JaHHOro MaTeprana paBHa 560 HM. Ompe-
JEIUTh MAaKCUMAIIbHYIO CKOPOCTD Umax(POTORIEKTPOHOB.
7. ®oton c¢ osHepruerr € =0,51 MsdB mnpu paccesHuu HaCBOOOAHOM 3JIEKTPOHE MOTEPSIT
MOJIOBUHY CBOCH AHeprun.OnpeneinTh yroyl paccestHus % .
8.Ha 3epKaibHYIO MOBEPXHOCTH MIOMAAbI0 S = 6 cM’ ajaeT HopManbHO MOTOK u3nydeHns O, =
0,8 Bt. Onpenenuts NaBiIeHUE p U CUIY AaBlieHUs FcBeTa Ha ATy MOBEPXHOCTD.

KonTpomnbnas padora Ne 6.
Bapuanr 9.

1. ®oToH BEIOMBAET U3 aTOMa BOJIOPO/IA, HAXOISIIETOCS B OCHOBHOM COCTOSTHUH, JICKTPOH C KHUHE-
tudeckoii sHeprueit 7 = 10 3B. Onpenenuts sHepruto € GoToHa.
2. Kunernaeckast sHeprusi T 2JIeKTPOHA PaBHA YABOCHHOMY 3HAUYCHHIO €r0 SHEPTHH MOKOS (2 MoC?
). Beruncnuts 1nuHy BOJTHBI A e bpoiins nmns Takoro 3JieKTpoHa.
3. 1nst mpuOIMKeHHON OLIEHKM MUHUMAIBHOM SHEPTUH AJIEKTPOHA B aTOME BOJIOPO/Ia MOXKHO TPEIO-
JIOXKHUTh YTO HEOIpPEeNeIeHHOCTh JIr paanyca 2 3IeKTPOHHONW OpOUTHI M HEONPEACICHHOCTh Ap UM-
nyJbca p JIEKTPOHA HA TaKOH OpOMTE COOTBETCTBEHHO CBSI3aHBI CIEAYIOIINM 00pa3oM- Ae ~ 2 U
Ap «p. Vicnionb3yst 9TH CBsI3HM, a TAK)KEe COOTHOIICHHE HEONPEICICHHOCTEH, OIPEICITUTh MUHIMAIb-
HOE€ 3HaYeHHE SHEPTUH 7),,,2JIEKTPOHA B aTOME BOJIOPOA.
4.BomHOoBas (DyHKIIHS, OMUCHIBAIOIIAS JBI)KCHUE 3JICKTPOHA B OCHOBHOM COCTOSIHUU aToMa BOIOPO-
Jia, UMEeT BUJT

W(r) — Ae-r/ao’
rae A — HeKoTopasi MOCTOSIHHAS, (o — NIepBbId bopoBckuit paaunyc. HaifTu 17151 OCHOBHOTO COCTOSTHUS
aToMa BOJIOpoJia cpeniHee 3HaueHue <II> moTeHunanbHOM SHEPTUu.
5.3 KkaxIoro MHUIUTMOHA AaTOMOB paJUOAKTUBHOIO M30TOMAa KAXKAYI0O CEKYHIY pacmagaercs
200 atomoB. OmpenenuTts niepuos nonypacnaga 1'%, wuzortormna.
6. OmpenenuTh CKOPOCTU MPOAYKTOB PEAKIHH B (n,a)Li, IpoTeKarollel B pe3yiabTaTre B3anMoO-
JIEHCTBHS TETUIOBBIX HEUTPOHOB C IMOKOSIIUMUCS sSIpaMu Oopa.
7. Beruncnauth mo Teopuu Jlebas TemioeMkocTh IMHKa Macco M= 100 r mpu Temmepary-
pe T=10 K. TIlpuHATH 11 MIUHKA XapaKTepUCTUUECKYyI0 Temiiepatypy [ebas ®p = 300
K u cuutate ycnoBue 7<<@®p BBINOIHEHHBIM.
8. llpsimoe  mampspkenue U, mpuiokeHHOe K p-n-tiepexonay, paBHo 2 B. Bo ckoabko pa3s
BO3pAacTET CHUJIa TOKA Yepe3 Mepexoa, eCIu U3MEHUTh Temmnepatypy ot 71= 30

Kpurepun onenku:
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— 3a MpaBWJIbHOE PEIICHUE OAHOM 3a/1aUd CTY/ICHT MMOJy4yaeT JBa Oasa.

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

38

Bropoii cemectp
Bormpocs! k 1 pyOexHOI aTTecTanuu

[TocTynaTenbHOE IBUKEHHE.

BpamarensHoe 1BUXKECHUE.

3aKOHBI AMHAMUKHU.

JluHaMuKa BpallaTeJIbHOr0 JBUKEHUS.

3aKOH BCEMUPHOI'O TATOTEHUS.

Cuuibl TpeHusl.

Pabora. MoutHocTs. DHeprusi.

VYcnoBus paBHOBECHSI Ha HAKJIIOHHOH MJI0CKOCTH. Phryar.
Hedopmarus TBepaoro rena.

MexaHuKa )KUJAKOCTH U Ta3a.

OMnupudeckue (ONbITHbIE). 3aKOHBI UACATBHOTO rasa.
OCHOBBI KHHETHUECKOW TEOPUU UI€ATbHBIX Ta30B.
SBenune nepeHoca.

BHyTpeHHss sHeprus UeaIbHOro rasa.

TennoeMkocCTs.

[TepBoe HauaIO TEPMOJUHAMUKH.

Kpyrosoii mpouecc (uuki1). Bropoe Hauano tepMoauHaMUKY.

Bormpocsr ko 2 py0exHON aTTecTanuu

3aKOH COXpaHEHHs 3JIEKTPUIECKOTO 3apsiia. B3anmoneiicTBre 3apsios.

DnekTpuueckoe nose. HanpsykeHHOCTh 3IeKTPUYECKOro MoJsl.
Pabora. [Torenunan u HanpsHKEHUE.

DneKkTpoeMKocTh. [1nockuii KoHIeHcaTop.

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

[Tbe30anexTpruueckuii YHPexr.

Cuiia ¥ IJI0THOCTH TOKA.

Toxk B MeTayax u cruiaBax.

Tox B aneKTposauTax.

Tok B razax.

DJIEKTPUUYECKUI TOK B BaKyyMe.

TepmoanekTpuyecKue SBICHHUS U UX TPUMEHEHUS.
MarnuTHo€ MoJje 1 ero XapakTepUCTUKH.

3akoH Amrepa.

JlelicTBME MAarHUTHOTO TOJIS HA JABWKYILIAKCS 3apsi.

Pabora no nepemenieHuto MpOBOAHUKA C TOKOM B MAarHUTHOM TIOJI€E.
DneKTpoMarHuTHas UHAYKIUsA. CaMOMHIYKIHS.

MarauTHbIE CBOMCTBA BEIIECTBA.

["apmoHnueckue KonedaHusl.

MexaHnuyeckue rapMOHUYECKUE KOJIeOaHMsl.

CBOOOIHBIE IEKTPOMArHUTHBIEC KOJIeOaHusI.

CBoOoHBIC 3aTyXaIOIINE U BEIHYKICHHBIE KOJICOaHMS.
MexaHn4ecKue U 3JE€KTPOMATHUTHBIE BOJIHBI.
PacnpocTpaneHne MexaHU4eCKUX BOJIH B YIPYTUX cpefax.
VYpaBHeHue Oeryuieit BonHbl. Pa30Bas CKOPOCTb.

. 3BYK.
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39. Un(ppa3Byk u yIbTpas3ByK.
40. DneKTpOMarHUTHbIE BOJIHBIL.
41. OcHOBHBIE CTIOCOOBI MOTYUYEHHUS U TPUMEHEHUE IICKTPOMArHUTHBIX BOJIH.

RBROoo~NoO~wWNE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.

RBOooo~NoOwNE

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

Tperuii cemecTp
Bompocs! k 1 pyOexxHol arTectanuu

Ornruka.

doTomeTpus.

OCHOBBI T€OMETPUUECKON ONTHUKH.
BoustHOBBIE CBOIICTBA CBETA.
HNutepdepennus cera.

Hudpaxius ceera.

B3anMoeiicTBrEe AIIEKTPOMAarHUTHBIX BOJIH C BEIIECTBOM.
[Tornowenue ceera.

[Tonspusanus cBera.

3akonbl Maioca u bprocrepa.

JIBoiiHOE JTyuernpenomMiIeHuE.

TemnoBoe uznyuenue. 3akon Kupxroda.
3akon Credana-bonpnmana. 3akon Buna.
®opmyina Penes-/Ixunca u [1nanka.
dotorhdexr.

3akoHbI BHEIIHETO GoTodpdekra.
JlaBiieHue cBeTa.

I'unioresa ne bpoitns.
KopnyckynspHo-BOIHOBOH Ayann3M 3J€KTPOMAarHUTHOTO U3TYYSHHs U YaCTHIL BELIECTBA.
[Tpunuun HeonpenenenHoctu I'elizenOepra.
BonnoBas ¢yHK1us.

VYpasuenue lllpenunrapa.

Borpocsl ko 2 pyOexHOM aTTecTanuu

Mopenu aroma Tomcona u Pesepdopna.

IToctynatsl bopa.

CrexTp u3ydeHus aToma BOJ0po/ia.

DJNEeKTPOH B BOJOPOJIONOI00HOM aTOME.

KBaHTOBBIE UnCIA.

®epmuonsb! ¥ 0030HbL [Tpunimn [aymm.

Pacnipenenenue 35eKTpOHOB B aTOME MO COCTOSIHUIO. [leprnonnueckas cuctema 3JIEMEHTOB.
PeHTreHOBCKHE CIIEKTPBI.

Mounexkyibl. HekoTopble ONITHYECKUE CBOMCTBA MOJIEKYI.
Onrtuyeckre KBaHTOBBIE reHepaTopsl. (JIazepsr).

Cocras sniep aTOMOB.

B3aumonencTBue HyKJIOHOB U IOHATHE O AJIEPHBIX CHJIAX.
JledeKT Macchl U PHEPTHUS CBSI3H A/ipa. Y CTOWYUBOCTH SIED.
PannoakTMBHOCTE.

3aKOH paJIMOAKTUBHOTO pacnaja.

[IpaBmiio cMmeleHus Ipy paiioOaKTUBHOM pacmase.
OCHOBHBIE TUIIBI AJIEPHBIX PEAKLIAMN.

Peakuus nenenns tsoxensix saep. Llennas sinepHast peakuus.
TepmosinepHas peakuust (peakiys CHHTE3a sIEp).
DneMeHTapHbIE YaCTULIBI.
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O 001N DN B W~

10

YerBepTsll cEMeECTP.
Bormpocs! k 1 pyOexHOI aTTecTanuu

aKOHBI reoMeTpuyeckoil ontuku. [lomHoe oTpaxkeHnue cBera.

3epkana. Tonkue nuH3bl. Dopmyna JUH3bI

®orometpusi. OCHOBHBIE (OTOMETPUUYECKUE BEIMYMHBI U UX €AMHUILIBI.
SBnenue unreppepenun ceera. Murepdepennns B Tonkux mieHkax. Kombia HeioTona.
SBnenue nudpakuuu. [Ipunnumn [tolirenca - dpenens

Merton 30u @penens. Judpaxus Openens.

Hudpakuun @paynrodepa Ha 0HOH 1Ienn U Ha TUHPAKIIMOHHON PEIIETKH.
Judpakius peHTT€HOBCKUX JIydel Ha KpHCTasulax.

[Tonspusanus ceera. [lonspuzaTopsl U aHATU3ATOPBL.

0. AHanu3 NoJaspU30BAaHHOTO CBeTa. BpalieHue miockoCcTH MoIspru3aiui.

11. SIBnenue qucnepcuu cBeTa.

12. [TornomeHue cpera.

13. Db ekt Homrepa.

14. Dddext BaBunona - UepeHkona.

15. TemoBoe u3nyueHue

16. 3aKoHBI PABHOBECHOTO TEIIJIOBOT'O U3ITyYEHUSI.

17. T'unoresa [1nanka. ®opmyna [lnanka

18. KBaHT u3nydeHus. JHEprus KBaHTa U3TyYCHHUSI.

19. ®oroanekrpudeckuii 3pdext. 3akonsr CTonerona.

20. YpaBuenue DiHIITeHHA 1715 BHEIIHETo (poToaddexTa.

HBOoo~NoORWDE

Bonpocs ko 2 pyGexxHON aTTecTaluuu

. Macca u umnyssc potoHa. /laBienue cBerta.

. O dexr Komnrona.

. Bonina ne- bpoitns.

. CooTHomeHus HeonpeaeneHHOCTe. BomHoBast hyHKIus.
. YpasHenue lllpenunrepa.

. YpaBuenue peaunrepa st CTalMOHAPHBIX COCTOSIHUM.
. TyHHenbHbIN 3P PexT.

. IToTeHIMaIBHLINA ANIHK.

. JInHEeNHbI TApMOHUYECKUN OCLIUILIATOP.

. /IBOMICTBEHHOCTB MPEACTABICHUM O TPUPOJE cBeTa. KOpIMyCKyIsIpHO- BOJIHOBOM Ayaau3M.

Mopens atoma Tomcona u Pesepdopra.

11

12.
13.
14.

JluneituaTeie criekTpbl aToMOB. CIIEKTp aToMa BOJIOPO/Ia.

Omneitel @panka u ['epua.

MarauTHbII MOMEHT 3JIEKTPOHA.

[Tpuniun [Haynu. DnexTpoHHble 0607104KH. [leproanueckas cucrema 31eMeHToB MeHenee-

Ba.

15.
16.
17.
19.
20.

21
pe
22
23
Pe

CnexTpbsl MHOTO3JIEKTPOHHBIX aTOMOB. XapaKTEePUCTUUECKHE PEHTT€HOBCKHUE, CIIEKTPHI.
3axkoH Mo3au. Bomopoaonomo0HbIe CIIEKTPHI.

[Ipupona xumMuueckoit cBsizu. MoneKysipHbIE CHEKTPHI.

EcrecTBeHHas paii0aKTUBHOCTh. 3aKOH paJlMOAKTUBHOTO pacmaja.

CocraB sigpa. HyknoHsl. 3apsa 1 MacCoOBO€ YMCIIO sA/ipa. DHEPTUU U CBA3HU spa.

. N30Tomnsl, UcKkyccTBEHHBIE MpEBpaNIEHUS sg1ep.a- U B-pacnana, y-uznydenue. SAnepHnie
aKIAU.

. O6onodeuHas u KaneibHas MOJEH sIpa.

. Henenwne sinep. Llennas peakuus. SnepHbie peakiinu Ha TEIUIOBBIX U OBICTPHIX HEUTPOHAX.
aKIMsl CUHTE3a, Mpo0JeMa yIpaBiIsieMoTo TEPMOSIEPHOTO CUHTE3A.
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24. dynnameHTabHBIE B3auMoiecTBrs. Kimaccudukarus 31eMeHTapHbBIX YacTHII.

25. BzauMopeiicTBrE JIEeMEHTapHBIX YaCTHUIL U 3aKOHBI COXpaHEeHUsI. YacTHUIIbI U aHTUYACTHIIBL.
26. bapuons! u Me30HbI. Pe3onancsl Kocmuueckue nyyu.

27. dyHnamMeHTaIbHbIE YaCTUIBI. YaCTUIIBI-YIACTHUKU U YACTHUIIBI-IEPEHOCYMKY B3aUMO/IeH-
CTBUH.

Kpurepuu onenku:

- ecnu BoimonHeHO 100% 3amanus, To cTyneHT nonay4aet 20 0amos;
- €CJIU BBINIOJTHEHO 75% 3a1anus, TO CTYACHT Nody4aeT 15 6amios;
- ecnm BeITostHEHO 50% 3a;anus, To CTyAeHT nmoxydaer 10 6amios;
- €CJIM BBINIOJIHEHO 25% 3a/1aHus, TO CTYJEHT Nojay4aeT 5 0aios;

- €CJIM BBIIIOJHEHO MeHee 25%3a1anusl, TO CTyAeHT noiaydyaeT 0 6aios.

50



Ilpunoxcenue 3
3a4éTHO-IK3aMeHAIITHOHHBIE OMJIEeThI

MI/IHI/ICTEPCTBVO HAVYKHU U BBICHIEFVO OBPA3OB/§HI/I${ POCCI/IﬁCIfOﬁ DENIEPALINN
I'POSHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
nMeHHU akagemuka M. /. MummmoHImuKoBa

DK3AMEHALIMOHHBIN BUJIET Ne 1
mucturnHa: «duszukay (1 u3 3)
1. Onucanue nBuxkeHus ten. TpaekTopus, NepeMeIIeHNEe U NPOIIEHHBIN MyTh.

2. Ypasuenue Ban-nep-Baanbca 115 peanbHbIX ra3oB.
3. Berancnuth paboTy, coBepiiaeMyro Ha yT s = 12 M CHJIOH, paBHOMEPHO BO3pPACTAIONICH C MPOKi-

JIEHHBIM paccTosiHueM, eciau B Hadase myTH cwia F(0) = 10 H, B xonue mytu F(s) =46 H.

3aBenyromuii kageapon Ycnaxues P.T.

MI/IHI/ICTEPCTBUO HAVYKHU U BBICH.IEFQ OBPA3OB/§HI/Iﬂ POCCI/II?'ICIV<OI>'I DOEJIEPALIN
I'POBHEHCKUU I'OCYJAPCTBEHHbBIM HE®TSHOU TEXHUYECKWM YHUBEPCUTET
WMeHHU akajgeMmuka M. /. MunoHIUKoBa

DK3AMEHALIMOHHBIN BUJET Ne 2
muciuminHa: «Pusuka» (1 u3 3)

1. CxopocTb, yCKOpEHHUE.
2. Nzorepmbl Ban-nep-Baanbsca. XKunkas u razoo0Opasnas das3el. Haceimennsiii nap. Kputnueckas

TeMIeparypa.
3. Kamens OpoieH BBepx noj yriioM o = 60° k miockoctu ropuzonTa. Kunernueckas sHeprus kam-

HS B HayaJdbHbIM MOMEHT To = 20 /[x. Onpenenuts kuHeTHueckyto T u noreHuuanbHyto U sHepruu

KaMH$ B BBICIIEH TOYKE €ro TPACKTOPHH.

3aBenyouuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTBUO HAVYKHU U BBIC]J.IEFP OBPA3OB/§HI/I}I POCCI/II71CI§OI71 DOEJJEPALIA
I'POBHEHCKWU I'OCYJAPCTBEHHbBIM HE®TSAHOU TEXHUYECKMM YHUBEPCUTET
“MeHHU akajgeMuka M. /. MuInoHIuKOBa

DK3AMEHAILIMOHHBIN BUJET Ne 3
muctuminHa: «Puzukay (1 u3 3)
1. YIJI0BBIE CKOPOCTHh M YCKOPEHHE U UX CBSI3b C COOTBETCTBYIONIUMU JTMHCHHBIMU XapaKTePUCTHK A~

MH.
2. 3akoH MakcBemia IJIA pacCipeaciIiCHrusa MOJICKYJT HACAJIbHOTO ra3a 1o CKOPOCTAM MU DHEPIrUdM TCII-

JIOBOTO IBHIKEHHUS.
3. Konbkobexen Maccoit m; = 60 Kr, CTosl Ha JIbY, OPOCHIT SIAPO MAacCOM my = 5 KI' U BCIIEJCTBUE

OTJIa4yM TIOKATUJICS Ha3aJ CO CKOpPOCThIo L1 = 1 M/c. Onpenenuts paboTy A, coBepiIaeMyro mpu Opo-

CaHUH sapa.

3aBenymouuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTBUO HAYKHU U BbICLLIEl"p OEPA3OB/§HI/I${ POCCHIZCISOP'I OENEPALINU
I'POBHEHCKUU 'OCYJAPCTBEHHBIM HE®TSHOU TEXHUYECKWM YHUBEPCUTET
nMeHM akajgemuka M. JI. MuuiMoHIuKoBa

DK3AMEHAILIMOHHBINA BUJIET Ne 4
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mucturnHa: «duszukay (1 u3 3)
1. ITpunuun nnepunu Nanunesd. MHepunanbHble CUCTEMBI OTCYETA.
2. XapakTepHbIe CKOPOCTH MOJIEKYI.
3. JIBa rpy3a Mmaccamu mj = 10 kr 1 my = 15 Kr mojaBenIeHbl Ha HUTSX JAJIUHOHN | = 2 M Tak, 4To rpy3sl
COTIPHUKACAIOTCSI MKy coO0i. MeHbImii rpy3 ObLT OTKJIOHEH Ha yron o = 60° u BemymieH. Ha ka-
KyI0 BbICOTY h mogHumMyTCs 00a rpy3a nocie yaapa? Yaap rpy30B CUMTaTh HEYIIPYTUM.

3aBenyromuii kageapon Ycnaxues P.T.

MMHHCTEPCTBO HAVKH U BBICIIET'O OBPA30OBAHMNSI POCCI/II7ICI§OI71 OEJIEPALINN
I'POZHEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKUM YHUBEPCUTET
“MeHHU akagemuka M. /I, MuimnoHImukoBa

DK3AMEHAILIMOHHBIA BUJIET Ne 5
nuctumuinHa: «dusukay (1 u3 3)

1. Bropoii 3akon Hetorona. Mexanuueckue cuibl. [IpuMepsl 1 CBOMCTBa MEXaHUUYECKUX CHII: CUia
TSDKECTH U BEC, CUJIA YIIPYTOCTH, CUJIA TPEHUS, CHJIa CONPOTUBIICHUS CPEJIbI.

2. Onsit llTepHa no nposepke pacnpenenenus Makcpesia.

3. [IpousBoast KyOuKH Jiba, XOJOJMIBHUK 3a0paj u3 MOPO3WIbHOIN Kamepsl ¢ Temneparypoit -12°C
KOJINYECTBO Teria, paBHoe 177 xJx. XonoaunbHbli KodQumueHT 1’ = 5,7, B KOMHATe MOJAEPKU-
Baetcs Temneparypa 26°C. Haittu KIIJ] ycraHOBKM U onpenenuTh, Kakoe KOJIMYECTBO TeIlla mepe-
JTaHO B KOMHATY, U KaKkyl paboTy HaJ0 3aTpaTUTh Uil (PyHKIHMOHUPOBaHUS XojoauiabHUKa. Cpas-
HUTH XOJOAMIbHBIN Kod(pduiment u K11/ ¢ ananornyapiMu BeTMauHaMu 1S XoJloamibHruKa KapHo,
paboTaroliero Mex, 1y TeEMH ke TeMIepaTypaMu.

3aBenyromuii Ycnaxuen P.T.

MI/IHI/ICTEPCTBVO HAVYKHU U BBICHJEFp OBPA3OB/§HI/IH POCCI/II71CI§OI71 DENEPALINN
I'POSHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
“MeHHU akajgeMuka M. /. MuInoHIIUKOBa

DK3aMeHaImoHHbIN OuseT Ne 6
muctuminHa: «Puznkay (1 u3 3)

1. 3akoH coxpaHeHus umiynbca. LlenTp macc.

2. 3axoH bonbipmana 1 pacipe/iesieHns: YacTULl BO BHEIIHEM OTEHIIMAIbHOM TOJIE.

3. Tonkwuit crepkens LmHOM 1 = 50 cM u Maccoit m = 400 T BpaiaeTcs C yrioBEIM YCKOPEHUEM € =
3 pazl/c2 OKOJIO OCH, TPOXOJSILIEH Yepe3 CepeIuHy CTEpXkHS NEePHEHANKYISIPHO K ero juHe. Omnpe-
JIETTUTh Bpallarolnii MOMEHT M.

3aBenyromuii kadeapoi Ycnaxues P.T.

MUWHUCTEPCTBO HAVKHU Y BBICIIIET'O OBPA30OBAHU ST POCCUNCKON DEJEPALINU
I'POSHEHCKHWU I'OCYAAPCTBEHHbBIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
nMeHu akagemuka M. [[. MummmoHImuKoBa

DK3AMEHALIMOHHBINA BUIET Ne 7
nucuumuinHa: «Pusukay (1 u3 3)
1. [IpuHnun otHOCHUTENBHOCTH [ anumest.
2. Pacnpenenenue Maxkcpemna-bonsiimMana.
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3. O0Opy4, OTHOPOHBIN JUCK M OJTHOPOIHBIN IIap CKATHIBAIOTCS 0€3 MPOCKAIb3bIBAHUS C HAKJIOHHON
IUIOCKOCTH BBICOTOM h = 1 M. Maccel Bcex Tenm M uX paguychl paBHbL. KakoBbl KOHEUHBIE CKOPOCTH

Ten?

Ycnaxues P.T.

3aBenyromuii kageapon

MMHHCTEPCTBO HAVKH 1 BBICIIET'O OBPA3OBAHNS] POCCI/II71CI§OI7I OEJIEPALIN
I'POSHEHCKHWU I'OCYJAPCTBEHHBIM HE®TAHOU TEXHUYECKUM YHUBEPCUTET
“MeHHu akagemuka M. /I, MuimnoHImukoBa

DK3AMEHALIMOHHBIN BUJET Ne 8
nuctuiuinHa: «dusukay (1 u3 3)

1. Pabora u sneprus. Kunernueckas sneprus. MouHocTs.
2. CpenHue SHEpruy KBaHTOBBIX OCLMILIATOPA U POTATOpa. 3aBUCUMOCTb CKOPOCTH XUMHUYECKUX pe-

aKIMHI OT TeMIIepaTyphbl.

3. Bant maccoit m = 100 xr u paguycoMm r = 5 ¢cM BpalaeTcsi ¢ 4aCToTo v = 8 ¢l K HWIMHAPUYECKON
MIOBEPXHOCTHU Bajia MPUKaIU TOPMO3HYIO KoIoAKy ¢ cuioi N = 40 H, nog nelictBruemM KOTOpOM Baj
ocraHoBuJics yepe3 BpeMms t = 10 ¢. Onpenenuts k03 dunmenT TpeHus.

3aBenyromuii kadeapoi Ycenaxues P.T.

MUMHHCTEPCTBO HAVKH U BBICIIET'O OBPA3OBAHSI POCCHI7ICI§OI71 OEJIEPALINU
I'POZHEHCKHWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. /[, MumnoHmukoBa

DK3aMeHaMOHHbBINA Omier Ne 9
mucturnHa: «Puszukay (1 u3 3)

1. HOTGHI_II/IaJ'IBHaH OHCPIuU-. HOTCHLII/IB.J'IBHOC I10JI€ CUJI.
2. SIBnenus epeHocCa B TCpMOJUHAMUYCCKN HCOAJHOPOAHBIX CUCTCMAX. Kunernueckas TCOpH:A 1Cpe-

HOCa.
. 2
3. OnpenenuTs KHHETUYECKYIO 3HEpPrui0 T peasiTUBUCTCKON 4YacTHIb! (B €AMHMIIAX MC”), €ClIU e

UMITYJIBC P = mC.

3aBenymouuii kadeapoii Ycnaxmues 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. /. MuinoHImuKoBa

DK3AMEHALIMOHHBIN BUJIET Ne 10
muctuminHa: «Puznka» (1 u3 3)

1. 3aKOH cOXpaHEHMsI SHEPTUU.
2. Audpodysus. Bsazkocts. TemnonpoBoIHOCTD.

3. Pakera IBMXKETCSI OTHOCUTEIBHO 3EMIIN €O CKOPOCThIO L = 0,6 ¢. Bo cKkolbKO pa3 3amMenIuTCs X0A
BPEMEHU B paKeTe C TOUKH 3PEHHs 3eMHOT0 HaOII0aTesl.

3aBenymouuii kadeapoii Ycnaxuen P.T.
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MI/IHI/ICTEPCT]%O HAYKU U1 BBICHIET 9 OBPA3OB1§HI/151 POCCI/II71C1§OI71 DEJJEPALIN
I'POBHEHCKUU I'OCYJAPCTBEHHBIM HE®TAHOU TEXHUYECKWU YHUBEPCUTET
uMeHH akaaemuka M. JI. MUUITHOHIIIMKOBA

OK3AMEHAIIMOHHBIA BUJIET Ne 11
nuctumuinHa: «dusukay (1 u3 3)

1. YcnoBust paBHOBECHSI MEXaHUYECKOW CHCTEMBI.

2. BpoyHOBCKO€ JIBUKEHUE.
3. ITpMHKHY, B3BELICHHBIE B BO3/1yX€, UMEIOT Maccy m = 10"® r. Bo ckombko pa3 YMEHBIIUTCA UX

KOHIICHTpaIys N Ipu yBeau4eHUH BICOThI Ha Ah = 10 M? Temmneparypa Bozayxa T = 300 K.

3aBenyromuii kadgeapoi Ycnaxues P.T.

MI/IHI/ICTEPCT]%O HAVKHU U BLICLUEFQ OBPA3OB1§HI/UI POCCHPICISOfI DOEJIEPALIMA
I'POBHEHCKHUU I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKWU YHUBEPCUTET
nMeHHU akagemuka M. /. MummmoHImuKoBa

DK3AMEHAIIMOHHBIA BUJIET Ne 12
JTUCLHUIIINHA: «DU3UKA» (1 13 3)

1. MomeHT HUMITYJIbCA, MOMCHT CHIJIBI. 3aKoH COXPAaHCHUS MOMCHTA HMIIYJIbCA. CBs13b 3aKOHOB CO-

XpaHEHUs! C CAMMETPHUEN CUCTEMBI.
2. Kpyrossie nporeccsl u KIT/I remnoBbix mamus. [Hukn Kapho.
3. OnpenenuTh AaBJICHUE P UICATHLHOTO ra3a MpH JIByX 3HA4YCHHIX Temreparypsl raza: a) T =3 Ku

6) T =1 kK. Konuenrpauust Monekys raza n = 10% oM™,

3aBenyrommii kadenpoi Ycnaxues P.T.

MI/IHI/ICTEPCTBUO HAVYKHU U BBICH.IEFQ OBPA3OB/§HI/Iﬂ POCCI/IﬁCI§OI71 DEJJEPALIA
I'POBHEHCKUU I'OCYJAPCTBEHHbBIM HE®TSHOU TEXHUYECKWM YHUBEPCUTET
WMeHHU akajgeMmuka M. /. MunoHIuKoBa

DK3AMEHALIMOHHLIN BUJIET Ne 13
mucturuHa: «duszukay (1 u3 3)

1. 3akoH BceMupHoro TaroreHus. 3akonsl Keriepa. ['paBuTaninoHHbie CUIIBI.

2. JIBuraresib BHYTPEHHETO CTOPaHHUSL.
3. I'a3, 3anumaBmmii o0bem V = 12 1 nox nasnenueM p = 100 kIla, Ob11 n306apHO HArpeT oT Temie-

patypsl T1 =300 K no Temneparypsl Tz =400 K. Onpeaenuts paboty A pacmmpeHus rasa.

Ycnaxuesn P.T.

3aBenyouuii kadeapoii

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

DK3AMEHAIIMOHHBIA BUJIET Ne 14
mucnuruinHa: «dusukay (1 u3 3)

1. IlpuHuun 3xBUBajgeHTHOCTH Macc. [loTeHuman rpaBurannoHHoro nois. I[lepBas u Bropas KocMHu-
YEeCKHE CKOPOCTH.

2. TeruioBas MamuHa, ontuMusuposanHas He 1o KIIJI, a mo BEIX0HOI MOITHOCTH.

3. Ckonbko moHanoburcs HedTH, YTOOBI MOKPHITH IJIEHKOH BCIO BOJHYIO NMOBEPXHOCTh 3EMIIH?

Tonmuna mieHku d paBHa 20 MOJEKYJSPHBIM CIIOSIM, cpelHss MouyisipHas macca Heptu p = 1000
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KI/MOJIb, TIOTHOCTh HedhTH p = 800 K/, Pamnyc 3emnun Rg = 6400 kM, okeanbl 3aHUMaioT 2/3
TUTOIIAAN TIOBEPXHOCTH 3eMitd. [IJIsh MPOCTOTHI CUUTATh, YTO MOJIEKYJIBI HEPTH UMEIOT hopMy KyOH-

KOB.

3aBenyromuii kageapoi Ycnaxues P.T.

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

DK3aMeHannoHHbINA Omiter Ne 15
nuctuiuinHa: «dusukay (1 u3 3)

1. OnbiT Maiikenbcona - Mopiu.
2. Bropoe Hayajio TEpMOJMHAMUKHN. DHTPOIHUS U €€ CTATUCTUYECKUN CMBICIL.
3. Bo3nyx, 3anumanmmii o0beM Vi = 10 1 npu naBnenuu p; = 100 kIla, Obu1 agmabaTudecku cxaT J10

obbema V, = 1 1. OnpenenuTh TaBJICHHUE Py TIOCIE CKATHS.

3aBenywouuii kadeapoii Ycnaxues P.T.

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

DK3AMEHAIIMOHHBIA BUJIET Ne 16
mucturuHa: «duszuka» (1 u3 3)

1. IIpeobpazoBanus ["anunes u JlopeHua.
2. OCHOBHBIE MOJOXKEHUS MOJIEKYISIPHO-KHHETHUECKON TEOPUN UI€AJIbHBIX ra30B.

3. B pe3ynbpTaTe KpyroBoro mporiecca ra3 copepimi padoty A = 1 [k u nepenan oxiaguTento Ter-
aoty Q2 =4,2 Jlxx. Onpenenuts Tepmuueckuiit KI1/ n uukna.

3apenywomuii kadeapoii Ycenaxues P.T.

MMHHNCTEPCTBO HAVKH U BBICIIET'O OBPA30OBAHMNSI POCCI/II71CI§OI71 OEJIEPALINU
I'PO3HEHCKHWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. /[, MmmmmoHmukoBa

DK3AMEHALIMOHHBIN BUJIET Ne 17
muciuminHa: «Pusuka» (1 u3 3)

1. OcHoBHBIE 3D (DHEKTHI TEOPUU OTHOCUTEIBHOCTH: 3aMEJJICHHE BPEMEHHU, COKpAIleHUE JIJTUHBI, OT-

HOCHUTCJIIBHOCTb OJHOBPEMCHHOCTH COOBITHIA.

2. BoiBon ypaBHenus Knaneiipona - Menzeneesa.
3. T'a3 coBepmaer nuxi Kapno. Temneparypa oxnagurens To = 280 K. Bo ckonbko pa3 yBenIuaurcs

KIIJI nuxna, ecnu temneparypa Harpesaresns nosbicutcs ot T1 =400 K no T1" = 600 K?

3aBenymouuii kadeapoii Ycnaxuen P.T.

MUWHUCTEPCTBO HAVKHU Y BBICIIET'O OBPA30OBAHU ST POCCUNMCKON DEAEPALINU
I'POSHEHCKHWU I'OCYAAPCTBEHHbIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
nMeHM akajgemuka M. JI. MuuiMoHIuKoBa

55



DK3AMEHAIIMOHHBIA BUJIET Ne 18
nucuuruinHa: «Pusukay (1 u3 3)

1. Cnoxenue ckopocteit B CTO. AGepparusi.

2. MonekynsipHO-KHHETUYECKOE TOJIKOBaHUE a0COIIOTHOIN TeMIepaTypsbl.

3. Touka HauMHAET JBUKEHUE MO OKPYKHOCTH paanycoM R = 10 M. IIpoiineHHbIl €10 MyTh 3aBUCUT
OT BpeMeHH 110 3akoHy s = At + Bt”, rie A = 8 m/c, B =1 m/c. Onpenenutb CKOPOCTh U MOJIHOE

YCKOpPEHHUE TOYKH B MOMEHT t = 2cC.

3aBenyromuii kadgeapoi Ycnaxues P.T.

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

ODK3AMEHAIIMOHHBIN BUJIET Ne 19
nuctuiuinHa: «dusukay (1 u3 3)

1. PensaruBucrckue BBIPpAXXCHUA IJId UMITyJIbCa U KHHETHYECKOMN OHCPTHUHU. BzanMocBs3p Macchl U

SHEPIUH.
2. U3orepmuueckuii, 1300apHbINA U U30XOPHBIN MTPOLIECCHI.
3. Msiy maccoii m = 0,2 Kr noj AeicTBHeM yaapa npuodpeTaeT CKopocTs L = 15 m/c. JInmuTensHOCTb

ynapa At = 0,02 c. Onpenenuts cpennee 3nadenue (F) cumnsl ynapa.

3aBenywouuii 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

DK3AMEHAIIMOHHBIN BUJIET Ne 20
muctumnHa: «Puznkay (1 u3 3)

1. ypaBHeHI/Ie JAUHAMHUKU BpallaTCIIbHOTO ABHUXKXCHUSA TBEPAOI'O0 TEJIa OTHOCHUTCIIBHO HEIOIBHKHOM

OoCH.

2. AnnabaTHBIif mIporecc.
3. Pakera maccoii m = 1 T mogHUMAETCS ¢ TIOBEPXHOCTH 3eMITH BEPTHKAIBHO BBEPX C YCKOPEHHUEM a

= 2g. CkopocTb cTpyH ra3os u3 comia v = 1200 m/c. Haittu pacxon Qm roprouero B eIMHUILY BpeMe-

HH.

3aBenymouuii kadeapoii Ycnaxmues P.T.

MI/IHI/ICTEPCTBVO HAYKU N BLICLHEFP OBPA3OB§HI/IH POCCI/If?ICISOf?I OENEPALINU
I'POSHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
“MeHHU akajeMmuka M. /. MuInoHIuKoBa

DK3AMEHAILIMOHHBIA BUJIET Ne 21
nucuuruinHa: «Pusukay (1 u3 3)

1. MoMeHT uHepIuu.
2. Yucno creneneid cBOOOIbI. 3aKOH paBHOPACTIPEICTICHUS YHEPTUH 10 CTETIEHSIM CBOOO/IBI.

3. OnpenenuTh UMIYJIbC CUCTEMBI W3 2-X TN, ABMKYIIUXCA BO B3aUMHO MEPIEHIUKYISPHBIX
HaIPaBJIEHUSAX CO CKOPOCTIIMHU L1 = 3 M/C M L2 = 4 M/C; Macchl TelT my = My = 1 KT.
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3aBenyomuii kadenpoii Ycnaxues P.T.

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

ODK3AMEHAIIMOHHBIN BUJIET Ne 22
mucturnHa: «duszukay (1 u3 3)

1. Teopema llTeitnepa.

2. KonnuecTBo TemaoThl. TeninoeMKoCTb.
3. Camouter onuchiBaet netio Hecreposa paguycom R = 200 M. Bo ckonbko pa3 cuia F, ¢ kotopoit

JICTYUK JTaBUT HA CUJICHUE B HIDKHEH TOUYKe, OOJbIIe TsHKecTH P eTdnka, ecim CKOPOCTh CaMOoJIeTa L
=100 m/c.

Ycnaxues P.T.

3aBexyromuii kagenpoi

MI/IHI/ICTEPCTBvO HAVYKHU U BBICH.IEFQ OBPA3OB/§HI/Iﬂ POCCI/II?ICIfOI?I DEJJEPALIMA
I'POSHEHCKUNU I'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
UMeHHU akagemuka M. /. MumoHIuKoBa

DK3AMEHAIIMOHHBIA BUJIET Ne 23
mucturuHa: «duszukay (1 u3 3)

1. Kunernueckas sHeprus BpallaroLerocs Tena.

2. TlepBoe HaYaJIO0 TEPMOJUHAMUKH.
3. Teno GpomeHo co cKOpOCcThIO Vo = 10 M/c mox yriom a = 30° k ropusonTty. Haiitu paguyc xpu-

BHU3HBI yepe3 t =1 c.

3aBenyouuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTBVO HAVYKHU U BblCLLIEFp OEPA3OB1§HI/IH POCCHﬁCISOPI OEJIEPALIMN
I'POSHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
“MeHHU akajgeMuka M. /. MuInoHIIUKOBa

DK3AMEHALIMOHHDLIN BUJET Ne 24
muciuminHa: «Pusuka» (1 u3 3)

1. Heunepunansubie cuctembl oTcueTa. CHIIbl HHEPITUH.

2. Pabora nieanbHOTro ra3a B pa3IMyHbIX MPOIleccax.
3. OnpenenuTs MOJTHOE YCKOPEHUE B MOMEHT t = 1 ¢ TOUKH, HaXOJAIIeiCs Ha 000/1€ Kojeca, paanyc

KoToporo paseH R = 0,5 M. YpaBHeHue BpalleHus Kojieca umeer BUJ ¢ = At + Bt>, e A =2 pan/c,
B=0,5 pan/cs.

3aBenyromuii kagenpou Ycnaxues P.T.

MUWHUCTEPCTBO HAVKHU Y BBICIIIET'O OBPA30OBAHU ST POCCUNMCKON DEJEPALINU
I'POSHEHCKHWU I'OCYAAPCTBEHHbBIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
nMeHH akajgemuka M. JI. MuuiMoHIIuKoBa

DK3AMEHAILIMOHHBIA BUJIET Ne 25
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mucrturuHa: «dusukay (1 u3 3)

1. HenTpobesxHas cuia.
2. OCHOBHBIE TOJI0KEHUI MOJICKyJI?IpHO-KHHCTH‘IGCKOﬁ TCOPHUU UCATIBHBIX I'a30B.

3. Ilo nmpsamonuueitHOMy mocce ACD ener mammHa, KOTOPOH HEOOXOIHMMO 3a KpaTdauiiee Bpemst
no0pathCsl U3 MyHKTa A B MyHKT B, pacnonosxeHHBIN B mojie Ha pacctosHuu | = 500 M ot goporu
(puc. a). M3BecTHO, YTO CKOPOCTh MAIIMHBI MO MOJIIO B N = 2 pa3a MEHbIIIE CKOPOCTU MAIIMHBI 1O
mocce. Ha kakom paccrosinuu s ot Touku D cienyer cBepHyTh ¢ mocce? IIpoananusupoBath posib
paccrosanusi L mexxny nynkramu A u D, exxamumu Ha 1iocce.

a) b)
A C D A D
. S - 3
\\\ B S ___-\ B
3apenyromuii kadeapoi Ycenaxues P.T.

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

DK3AMEHAIIMOHHBIN BUJIET Ne 26
mucturnHa: «Duzukay (1 u3 3)

1. Cuna Kopuonuca.
2. N3orepmuueckuii, n300apHbIN 1 U30XOPHBIN Mpolecchl. AnradaTHBIN IpoLecc.

3. 3a 3,5 yaca BO3AyIIHBIN map cHeclo Ha S; = 21,5 kM Kk ceBepy, 3aTeM Ha S = 9,7 KM K BOCTOKY,
IIPUYEM BBICOTA €T0 ToIbeMa yBenmumiach Ha h = 2,88 kM. Haiitu: 1) BelmumHy BEeKTOpa €ro cpej-

HEl ckopocTu U 2) yroa 3 BEKTOpa cpeHel CKOPOCTH C TOPU30HTAIbHON MIIOCKOCTBIO.

3aBenyromuii kadeapoii Ycnaxues P.T.

MMHHCTEPCTBO HAYKH U BBICIIET'O OBPA30OBAHVSI POCCPII7ICI§OI71 OEAEPALIUN
I'PO3ZHEHCKHWU 'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. /[, MummmoHmukoBa

DK3AMEHALIMOHHBIN BUJIET Ne 27
muciuminHa: «P@usuka» (1 u3 3)

1. DnemeHTBl MEXaHUKH ynpyrux Tei. 3akoH [lackans. 3akoH Apxumena.

2. IlepBoe Ha4aI0 TEPMOINHAMUKH.
. 2
3. JIBWKeHHE TOYKH I10 TPSMOiA 3a/1aH0 ypaBHeHHeM X = 2t — 0,5t°. OnpenenuTs CpeHIOI MyTEBYIO

CKOPOCTB U, TOUKH B MHTEPBAJIC BPEMEHH OT t1 = 1 ¢ 10 t2 = 3 c.

3aBenymouuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTBUO HAYKHU U BI)IC]_LIEFUO OBPA3OB/§HI/I${ POCCI/II71CI§OI71 OEJIEPALIUN
I'POBHEHCKWU I'OCYJJAPCTBEHHbBIM HE®TSHOU TEXHUYECKM YHUBEPCUTET
nMeHM akajgemuka M. JI. MuuiMoHIuKoBa
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DK3AMEHAIIMOHHBIN BUJIET Ne 28
mucturnHa: «duszukay (1 u3 3)

1. YpaBHeHHE HEMPEPHIBHOCTH.

2. BpoyHOBCKO€E IBUKEHUE.
3. K HutH noaBemieH rpy3 Maccoit m = 2 kr. HaliTu cuiry HanpspKeHHUST HUTH, €CJTM HUTH C Tpy30oM 1)

2
MOJIHUMATh C YCKOpEeHHEM a = 3 M/c”, 2) OITyCcKaTh C TEM K€ YCKOPEHHUEM.

3aBenyromuii kadgeapoi Ycnaxues P.T.

MMHHCTEPCTBO HAVKH 1 BBICIIET'O OBPA30BAHIA POCCI/II‘/'ICIU<OI‘/'I OEJIEPALIMN
I'POSHEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHOW TEXHUYECKUIM YHUBEPCUTET
“MeHHU akagemuka M. /I, MumnoHImukoBa

ODK3AMEHAIIMOHHBIN BUJET Ne 29
mucturnHa: «duszukay (1 u3 3)

1. YpaBuenue bepuymiu.
2. Kpyrossie npoueccel u KI1/] rennossix mamun. Hukn Kapho.
3. Uemy paBHa KMHETHUYECKas 3Heprust W MOJIeKyJl IByXaTOMHOIO ra3a, 3aKJII0U€HHOI0 B cOCy[] 00b-

eMoM V = 2 11 ¥ HaXOJIAIIEerocs Mo AaBjieHuem p = 1,5 -10° IMa.

3aBenyromuii kadeapoii Ycenaxues P.T.
MHHUCTEPCTBO HAVKM U BBICIIET'O OBPA3OBAHI I POCCUIMCKOI ®ENEPALIMNA
I'PO3HEHCKUI T'OCYJIAPCTBEHHBI HEOTIHON TEXHUYECKWIT YHUBEPCUTET
WMeHHU akajgeMmuka M. /. MunoHIuKoBa

DK3AMEHAIIMOHHBIA BUJIET Ne 30
mucturnHa: «duszukay (1 u3 3)

1. JIBmxeHHE Tela B Cpejie ¢ COMPOTHBIICHUEM: YPaBHCHHsI ABMKCHUS, yuciio PeitHonbaca, koaddu-

LIUEHT COIPOTHBIICHHUS.
2. Bropoe Hauano TepMOAMHAMHUKHN. DHTPOMHS U €€ CTATUCTUYECKHI CMBICII.

3. B cocyne o6vemom V = 0,01 M npu temneparype T = 280 K conepxurcs cmech razoB — a3ora
Maccoit mp = 7 T 1 Bojgopozaa maccoid my = 1 r. OnpenenuTs JaBIeHne CMECH Ta30B.

3apenyromuii kadeapoii Ycnaxues P.T.

MMHHCTEPCTBO HAVKH U BBICIIEI'O OBPA3OBAHNSI POCCI/II71CI§OI71 DOEJIEPALIA
I'POBHEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKWU YHUBEPCUTET
nMeHu akagemuka M. [[. MummmoHmukoBa

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

1. DnemeHTapHbIN AneKTpUuUecKuid 3apsia. 3akoH KyioHa. 3akOoH coOXpaHEHUs SJIEKTPUYECKOTro 3apsi-

na.
2. ConpoTHBIIEHHUE U MTPOBOAUMOCTh. 3akoH OMa JJii OJHOPOJHOTO ydacTKa JHHeWHoH uenu. Jud-

depennmanbHas Gopma 3akona Oma.
3. 3apgava. KBagpaTHasi MpoBOJIOYHAS paMKa pacloyIOKEeHAa B OJHOM IUIOCKOCTH C JUIMHHBIM MPSIMbIM

IPOBOJIOM TaK, 4TO JBE €€ CTOPOHBI MapasllelbHbl IPoBoAy. 110 paMke U IPOBOAY TEKYT OJHHAKO-
sole Toku | =1 xA. Onpenenuts cuny F | neiictByromyro Ha pamky, ecnu Gmikaiinas K IpOBOIY
CTOpPOHA PAMKH HAXOJUTCS HA PACCTOSHUH, PABHOM €€ JTHHE.
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3aBenyromuit kadeapoit Ycnaxues P.T.

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

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

1. IToTok BeKTOpa HANpsHKEHHOCTH 3neKkTpudeckoro nomsd. Teopema Octporpanckoro-I'aycca mms
HAIpPSDKEHHOCTH AJIEKTPUYECKOro 1mouisi B Bakyyme. [lpumenenus Teopembl Octporpaackoro-I'aycca
K pacueTy IoJiei 3apspKeHHBIX Tell.

2. TenmoBoe neiicTBue Toka. PaboTa n MOIIHOCTH AsiekTpudeckoro Toka. Auddepenunansuas popma
3akoHa [[xoynsa-Jlenna.

3. 3amaua. 3apsoKeHHAs 4acTHIA, oOnajaromas ckopocTeio V =2-10° M/c, BIeTena B 0HOPOIHOE
nosie ¢ unaykiueii B =052 Tn. Haiitu otHomenre Q/ m 3apsja 4acTHIbI K €€ MAcce, €Cid 4acTH-

a omucaljla AyTry OKpPYKHOCTHU paluyCOM R = 4 cm. Ilo 9TOMY OTHOHICHUIO OIIPEACINUTDH, KaKas 3TO

YacTULA.
3apenyrommii kageapoi Yenaxues P.T.

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

3AYETHBIN BUJET Ne 3
mucruminHa: «Du3ukay
1. DHeprus 3apsna B 3jeKTpocTaTuyeckoM noJie. [loTennuan mosus. DKBUIOTEHIIMATbHBIE TTOBEPXHO-
ctu. CBs3b BEKTOPA HAMPSHKEHHOCTH U MOTEHIIMAJIA TIOJISL.
2. IIpasuna Kupxroda u npocreiiiire npuMepsl pacueTa pa3BeTBICHHBIX AIEKTPUIECKUX IeMneil.

3. 3amauga. IIpoBonounoe kombo paguycoM I =10 cm nexwur Ha crone. Kakoe KonmuecTBo ajiek-
TpuuecTBa Q MPOTEUYET MO KOJIbILY, €CIU €0 NMOBEPHYTh C OJHOW CTOPOHBI Ha Apyryro. ConpoTus-

nenue kompa R =1 Om. BeprukansHas cocraBnsiomas uHAyKuud B marmutHOro mons 3emum
paBua 50 mMkTH.

3aBenyouuii kadeapoii 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
“MeHHU akajgeMuka M. /. MunoHIuKoBa

BAYETHBIN BUNET Ne 4
nucuuruinHa: «Pusukay (2 u3 3)

1. DnekTpuyeckoe 1oje B BemecTse. JudnekTpuky. HalpsskeHHOCT 2J1eKTPHUECKOro HOMIs B Bellle-
ctBe. JIUdIeKTprUecKast IIPOHULAEMOCTh CPEJIbL.

2.YpaBHeHnue Oeryuieit BonHbl. @a30Basi CKOPOCTb.

3. 3amaua. Butok, mo kotopomy Teuer Tok | =20 A, cB0G0aHO ycTaHOBMIICS B OJHOPOJHOM Mar-
uutHOM noie ¢ uaaykimeit B = 0016 Tx. Tuamerp sutka 0 =10 cm. Onpenenuts pabory A, ko-
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TOPYIO HYKHO COBEPIIUTH, YTOOBI MMOBEPHYTHh BUTOK HA Yrol « = 7z / 2 OTHOCHTEIILHO OCH, COBIIa-
Jaronier ¢ quamerpom. To xke, ecin yroin o = 27.

3aBenymouuii kadeapoii Ycnaxuen P.T.

MUMHHUCTEPCTBO HAYKU U BBICIIEI'O OBPA3OBAHNSI POCCHIZQKOPI OEJIEPALINU
I'POSHEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKUM YHUBEPCUTET
“MeHHU akagemuka M. /I, MuimnoHImukoBa

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

1. ITpoBOAHMKY B 3JI€KTpUUECKOM HoJe. Pacnipenenenue 3aps/10B B IPOBOJAHUKAX. JIEKTPOEMKOCTb

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

TPAMOJIMHEHHOTO POBOHUKA C TOKOM.
3. 3agaua. Tonkoe nosykombo paguycom R =10 cm Hecer paBHOMepHO pacnpeneneHHbI 3aps ¢

TUHEHHON TWIOTHOCTRI0 7 =1 MKKI/M. B 1ieHTpe KpHBHU3HBI MOJIYKOJIbIIa HAXOAUTCS 3apsa Q = 20

uKi. Onpenenuts cuny F B3aumoseiicTsus ToueuHOro 3apsa 1 3apsKeHHOTO MONYKOJIbIIA.

3apenyromuii kadeapoi Ycenaxues P.T.

MI/IHI/ICTEPCTBvO HAVYKHU U BLICHJEFQ OBPA3OBI§HI/IH POCCI/II\/'ICISOI‘/'I OEEPALIN
I'POSHEHCKUNU I'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
WMeHHU akajgeMmuka M. /. MumoHIUKoBa

3AYETHBIN BUJIET Ne 6
mucturinHa: «duszukay (2 u3 3)
1. Konaencaropsl 1 ux coeiMHEHUs. EMKOCTb cucTeMbl IPOBOAHMKOB HA IPUMEPAX IIOCKOTO, LU~
JUHJPUYECKOT0 U c(hepUYECKOro KOHIEHCATOPOB.
2. Dddext Xosmna. 3akoH Amnepa.
3. 3amaua. IIpsimoit MeTanmuueckuii crepxkens auamerpom 0 =5 oM u gmunoit | =4 M Hecer pas-
HOMEPHO PACIPENEIEHHBIN 10 €ro NoBepxHocTH 3apan Q =500 vKu. OnpenennTts HaNpsKEHHOCTh

E II0JIA B TOYKCEC, HaxosIencs MPOTUB CCPCANHBI CTCPIKHA Ha PACCTOAHUUN a= 1 CM OT €ro 1mo-

BCPXHOCTH.

3aBenyrommii kadenpoii Ycnaxues P.T.

MMHHCTEPCTBO HAVKH U BBICIIEI'O OBPA3OBAHNSI POCCI/II71CI§OI71 DOEJIEPALIN
I'POBHEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKWM YHUBEPCUTET
nMeHu akagemuka M. /[, MummmoHmukoBa

3AYETHBIN BUJIET Ne 7

mucrturnHa: «duszukay (2 u3 3)
1. MarautHas uanykuus. Cuna Jlopenna. JIBrkeHue 3apsia B OJHOPOAHOM MarHUTHOM MOJIE.
Yckoputenu 3apspKEHHBIX YaCTHIL.
2. BuxpeBoe anektpuyeckoe none. Tok cmenienus. Y paBHeHus Makcperia.
3. 3anaua. J[pe GecKoHeUHbIE MapajllebHble IIOCKOCTH Haxoaarcs Ha paccTosaun 0 =05 oM apyr
oT apyra. Ha muiockocTsix paBHOMEPHO paclpeieleHbl 3apsabl C MOBEPXHOCTHBIMH IIJIOTHOCTSIMU
o, =02 MkKi/M® n o, = —03 MxKi/m?. Onpenenuts pasHocTs noreHiuanos U Mexay miocko-

CTSAMH.
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3aBenymouuii kadeapoii Ycnaxuen P.T.

MMHHCTEPCTBO HAVKH 1 BBICIIET'O OBPA3OBAHIS POCCI/II71CI§OI71 OEJIEPALIN
I'POZHEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKUIM YHUBEPCUTET
“MeHHu akagemuka M. /I, MumnoHImukoBa

3AUETHBIN BUJIET Ne 8
nuciuiuinHa: «dusukay (2 u3 3)

1. ITorok BexTopa mMarHuTHOM MHAYKUKU. Teopema Octporpanackoro-I'aycca st MarHUTHOTO TOJIS.
Pabora o nepemeleHNI0 NPOBOAHUKA C TOKOM U KOHTYpa B MArHUTHOM TIOJIE.

2. CBobOoiHbIE TAPMOHUYECKHE KOJIeOaHus B KoJeOaTeTbHOM KOHTYpE.

3. Bazmaua. DJIC Garapen akkymyssaTopoB E = 12 B, cuia Toka | KOpoTKoro 3ambikanus paBHa 9 A.
Kakyto HauOosblIyI0 MOLIHOCTh P, MOKHO IOIY4UTb BO BHEIIHEH IIEIH, COSIMHEHHOW C Takoi

Oarapeeii?

3aBenyromuii kadgeapoi Ycnaxues P.T.

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

3AUYETHBIN BUJIET Ne 9
mucturinHa: «Duszukay (2 u3 3)
1. DnexTpoaBukymas cuiia nHAyKuu. 3akoH @apanest. [Ipasuio Jlenna. 3C unnykuun kak cies-

CTBHE 3aKOHA COXPAHECHUS SHEPTUHU.
2. nddepeHnmanbHOe ypaBHEHNE CBOOOTHBIX 3aTYXAIOMMX KOJeOaHUH (MEXaHUYECKHX U AIIEKTPO-

MarHUTHBIX) M €r0 pelIeHue.
3. 3agaua. K ucrounuky toka ¢ DJIC E = 1.5 B npucoequumny karymky comnporusicuuem R =01
Om. AmmepMeTp mokasaj CHily TOKa, paBHyIO |, =05 A. Korjga K MCTOYHHKY TOKa IPUCOEIUHHUIH

IIOCJIEI0BATENBHO €€ OJJMH MCTOYHUK ToKa ¢ Takoi e DJIC, To cuima Toka |, B TOM K€ KaTyIIKe
okasanach paBroii 04 A. Onpenenuts BHYTPEHHHE CONPOTHBICHUS [H I, MEPBOTO M BTOPOTO HC-

TOYHUKOB TOKA.
3aBenyrommii kadenpoi Ycnaxues P.T.

MMHHNCTEPCTBO HAVKH U BBICIIET'O OBPA3OBAHMNSI POCCI/II71CIU<OI71 OEJIEPALINU
I'PO3ZHEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. [[. MummoHmukoBa

3BAYETHBIN BUJET Ne 10
mucturuHa: «duszukay (2 u3 3)

1. KoHTYp ¢ TOKOM B MAarHUTHOM IIOJIE.

2. Ilpumenenus teopembl Octporpaackoro-I'aycca k pacdery mosneii 3apsupKeHHBIX Tl

3. 3ajgaya. Mexay miacTUHAMH TUIOCKOTO KOH/ICHCATOpa HAXOIUTCS ITUIOTHO MPHJICTAIONas K HUM
crexisHHas mwiactuHka (& =10.0). Kongencarop 3apsikeH 10 pasHocTH moTeHmuanos U, =100 B.

KaxkoBa 6y21€T Pa3HOCTh MOTCHIIMATIOB U2 , €CJIM BBITAIIUTH CTCKIITHHYIO INIACTUHKY M3 KOHJACHCATO-

pa?

3aenyromuii kageapon Ycnaxues P.T.

MUHHUCTEPCTBO HAVKU 1 BBICILIEI'O OBPA3BOBAHWS POCCUMCKOM ®EJEPALIMU
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['PO3HEHCKUI TOCYJIAPCTBEHHBIN HE®TSIHOU TEXHUYECKU YHUBEPCUTET
uMeHu akaaemuka M. JI. MUUIHOHIIIMKOBA

3AYETHBIM BUJET Ne 11
nuciuiuinHa: «dusukay (2 u3 3)
1. SIBnenue camouHAyKIMU. UHAYKTUBHOCTH. THIYKTUBHOCTD COJICHOU/IA.
2. CnoxeHre rapMOHHYECKUX KOJICOAaHUH OHOTO HAIIPABICHHS U OJJMHAKOBOM 4acTOTh. brueHwus.
3. 3agaua. OnpenenuTb NOTEHUHMAT (P, 10 KOTOPOI'O MOYKHO 3apsIUTh YEAUHEHHBIA METAJUIMUECKUN

wap paguycom R =10 cm, eciin nanpsokennocts E mosts, npu koTopoit nporucxoaut mpo6oii Bo3-
nyxa, paBHa 3 MB/M. Halitu Takke MakCUMaibHYIO TOBEPXHOCTHYIO TNIOTHOCTh O 3JIEKTPUUYECKHUX
3apsI0B Mepea MpodoeM.

3aBenyromuii kadeapoi Ycnaxues P.T.

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

3AYETHBIN BUJIET Ne 12
mucturinHa: «Duszukay (2 u3 3)

1. Toxu 3ambikaHus U pazMbikanus. [loctosHHas Bpemenu RL-1iernouku. DHeprust MarHUTHOTO MOJIS.
2. [Tone numons, 3NEKTPUIYECKUI TUNONBHBIM MOMEHT. [lonspu3anust AUANEKTPUKOB, €€ pa3IndHbIe
THIIBI.

3. 3agaua. [IpocTpaHCTBO MEXIy MJIACTUHAMH IUIOCKOTO KOHJIEHCATOpa 3aIllOJIHEHO AUAJIECKTPHUKOM
(dpapdop, £=65), 0ovem V kortoporo pasen 100 cm®. IToBepXHOCTHAS IIOTHOCTH 3apsaa O Ha
IJIacTHHAX KoHjeHcaTopa paBHa 885 nKn/M?. Berumcauts paboty A, KOTOPYI0 HEOOXOIMMO CO-
BEPIIUTH IS TOTO, YTOOBI YAATUTh AUAIEKTPHUK U3 KOHJEHCAaTopa. TpeHneM IUAIEKTPHKA O TUIACTHU-
HBI KOHJIEHCATOpa MpeHeOpeyb.

3aBenyromuii Ycnaxues P.T.

MI/IHI/ICTEPCTBVO HAVYKHU U BBICHJEFp OBPA3OB/§HI/IH POCCI/II71CI§OI71 DEJNEPALINN
I'POSHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
“MeHHU akajgeMuka M. /. MuInoHIuKoBa

3AYETHBIN BUJIET Ne 13
muctuminHa: «Puznkay (2 u3 3)

1. CTopoHHUE CHIIBI B LIEMH JEKTPUUECKOr0 TOKa. DJIEKTPOJIBUKYILAs CUIIA.

2. luddepennmanbHoe ypaBHEHHUE BBIHYXICHHBIX KoJIeOaHUN (MEXaHUYECKUX U DIJIEKTPOMArHuT-
HBIX) U €ro peuieHne. AMIUTUTY/AA U (paza BBIHYXK/IEHHBIX KoJeOaHUH (MEXaHUYECKUX U JIeKTpoMar-
HUTHBIX).

3. 3anava. I1o 1BymM GECKOHEYHO JUIMHHBIM IPSMBIM NapajieIbHbIM IPOBOAAM TEKYT TOKU |, = 20 A
u |, =30 A B oHOM Hanpasnenun. Paccrosane d mexay nposogamu pasuo 10 cM. Beraucautsb

MAarouTHYHO MHAYKIIUIO B s TOYKC, YHaHCHHOﬁ 0T 000HuX MMPpOBOAOB HA OIUHAKOBOEC PACCTOAHUC

r=10 cm.

3asenyromuii kageapon Ycenaxues P.T.

MUWHUCTEPCTBO HAVKHU Y BBICIIIET'O OBPA30OBAHU ST POCCUNMCKON DEJEPALINU
I'POSHEHCKHWU I'OCYAAPCTBEHHbBIM HE®TAHOU TEXHUYECKWU YHUBEPCUTET
nMeHM akajgemuka M. JI. MuuiMoHIuKoBa
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3AYETHBIN BUJIET Ne 14
1. MarHuTHoOe 1oJsie Ha OCH KpyroBoro Toka. MarHuTHOE 10Jie COJIEHOUA.
2. BuxpeBoe anektpudeckoe nojie. Tok cMemenus. Y paBHeHus Makcpeia.
3. 3apava. TOHKMI JUIMHHBIN CTEPKEHb HECET PABHOMEPHO PACIPEIEIICHHBIH 110 AJIMHE 3apsi] C JIH-

HeliHol moTHOCThI0 7 =10 MxKn/M. B6musu cpenneii uactu crepsxas Ha paccrosaun I = 20 cm
HAXOAUTCS ToYeuHbli 3apsan Q =10 uKi. Onpenenuts cuny F | nelictByromnyro Ha 3aps.

3aBenyromnmii kKageapoit VYcnaxwues P.T.

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

BAYETHBIN BUJET Ne 15
mucrurinHa: «duzukay (2 u3 3)

1. Ilonsarue mos. HaHpH)KCHHOCTI) QJICKTPHUYCCKOTI'O I10JIA. HaprI}KeHHOCTb QJICKTPHUYCCKOI'O I10JIA

TOYEYHOTO 3apsana. [IpuHnun cynepro3unuu nosieu.
2. Ilorenunan. Pa3HoCTh NOTEHLIMAIOB U HAIIPSKEHUE.
3. 3anaua. [1o 1ByM OECKOHEUHO ATMHHBIM MPSIMBIM IIapauIeIbHBIM IPOBOJAM TEKYT TOKU |, =50 A

u 1, =100 A B IPOTUBONONOKHBIX Hanpasienusx. Paccrosuane d mexy npososamu pasHo 20 cM.

BHIYMCINTG MarHUTHYI MHAYKIMIO B B Touke, ymaneHHoil oT 060MX MPOBOJOB HA PACCTOSHUE
I, =25 CM OT IIEpBOro IpoBoja 1 Ha r, =40 CM OT BTOPOro NpoBoJa.

3aBenyromuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTBvO HAVYKHU U BBICH.IEFQ OBPA3OB/§HI/Iﬂ POCCI/IﬁCIfOI?I DEJIEPALIA
I'POSHEHCKUNU I'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
UMeHHU akajgeMuka M. /. MuIIHoHIIUKOBa

3AYETHBIU BUJIET Ne 16
muctuminHa: «Puznkay (2 u3 3)

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

HAIPSKEHHOCTH HIIEKTPUUECKOTO 11071 B BaKyyMe.
2. 3akon OMa JJ11 HEOJHOPOAHOTO YUaCTKa IEMH U IS 3AMKHYTOM HEH.
3. 3ajavya. DNeKTPOH B OJHOPOAHOM MarHuTHOM mone ¢ muaykmueir B=01 Tn meuxercs mo

okpyxHOcTH. Haiit cuity | SKBHBaneHTHOro KpyroBOTO TOKa, CO3/aBAEMOTO JIBUKEHHEM DJIEKTPO-

Ha.

3aBenyouuii kadeapoii Ycnaxmues P.T.

MI/IHI/ICTEPCTBUO HAYKHU U BbICLLIEl"p OBPA3OB/§HI/I${ POCCI/II71CI§OI71 OEEPALINUN
I'POBHEHCKUU 'OCYJAPCTBEHHBIM HE®TSAHOU TEXHUYECKWM YHUBEPCUTET
nMeHH akajgemuka M. JI. MuuiMoHIuKoBa

3BAYETHBIN BUJIET Ne 17
nucuuruinHa: «Pusukay (2 u3 3)

1. SHCpFI/IH 3apsaa B 3JICKTPOCTATUYICCKOM IIO0JIC. IToTenuuan mos.
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2. DKBUINIOTEHIIMAJIbHBIE TTOBEPXHOCTH. CBsI3b BEKTOPA HAIPSKEHHOCTH U ITOTEHIIMAIIA TTOJIS.
3. DHeprust 31eKTPOMarHUTHHIX BOJIH. MIMITynbe aiekTpoMaraHuTHoro nods 3. 3agava. [IpoBosouHslit

BuToK pagmycom I =4 cm, umerommii conporusnenne R =001 Owm, naxogurcs B omHOpOIHOM

marautHoM nonte ¢ unaykiueit B = 0.04 Tin. ITnockocts pamku coctapnser yron o = 30° ¢ JIUHUSA-
MU UHIYKUIUU 11075, Kakoe konnuecTBo 3iekTpudyecTBa Q MPOTEUET 1O BUTKY, €CJIM MAarHUTHOE T10-

JIe ucue3Her?

3aBenyromuii kadgeapoi Ycnaxues P.T.

MI/IHI/ICTEPCTBVO HAVYKHU U BLICLLIEFVO OBPA3OB1§HI/UI POCCI/II‘/‘ICISOI\/II DOEJIEPALIMA
I'POSHEHCKUU I'OCYAJAPCTBEHHbBIM HEOTAHOM TEXHUYECKNU YHUBEPCUTET
nMeHHU akagemuka M. /. MummoHIuKoBa

3AYETHBIN BUJIET Ne 18
mucturnHa: «duszukay (2 u3 3)

1. :‘)HeKTpI/I‘{CCKOC I10JIE B BECIICCTBCE. I[I/IBJ'ICKTpI/IKI/I. HaHpH)KeHHOCTB SJICKTPHUYCCKOI'O I10JI B BEIIC-

cTBe. Jlunanekrpuyeckas MPOHUIIAEMOCTb CPEBI.
2. DAEeKTpUYECKUH TOK. 3aKOH COXPaHEHHs AIeKTpHuecKoro 3apsaa. Cuiia Toka, BEKTOpP MJIOTHOCTH

TOKA.
3. 3amaua. [Ipsmoit mpoBo AITMHOM | =10 cm momernien B OJIHOPOJHOM MAarHUTHOM I10JI€ C HHIYK-

mueit B =1 Tn. Konupsl ero 3aMkHyTH THOKHM POBOIOM, HaXOASIIMMCS BHE 10J1s1. CONpPOTHBIEHNE
R Bceii nenu pasno 0.4 Om. Kakas momuocts P motpe6yercs a1s Toro, 4to6bl ABUraTh IPOBOJL
TepHeHIMKYIIIPHO JIMHUAM UHAYKIKH co ckopocthio V =20 m/c?

3apenyromuii kadeapoii Ycenaxues P.T.

MMHHCTEPCTBO HAVKH U BBICIIET'O OBPA30BAHISI POCCI/II7ICI§OI71 OEJIEPALIMN
I'POZHEHCKHWU 'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. /[, MummnoHmukoBa

3AUYETHBIN BUJIET Ne 19
mucturuHa: «duszukay (2 u3 3)

1. IIpoBoAHMKH B 2JEKTpUUECKOM Hoje. PacnpeneneHnue 3apsa0B B IPOBOJHUKAX. DIEKTPOEMKOCTh

YEIUHEHHOTO MTPOBOIHUKA (C(hepbl).
2. Dddext Xonna. 3akoH Ammepa.
3. 3amaua. ITo Torkomy konbiry paguycom R =10 cm paBHOMepHO pacnpesesnen 3aps ¢ iuHeHOI

mwiotHocTei0 7 =1 HKi/M. B nentpe xonbua naxoautes 3apsan Q = 04 mxKn. Onpenenuts cuny F |
pacTArMBaroILy0 KOJbllo. B3anmozaelcTBUEM 3aps10B KOJIbLA IPEHEOPEYb.

3aBenyromuii kadeapoii Ycnaxues P.T.

MMHHNCTEPCTBO HAVKH U BBICIIET'O OBPA3OBAHMNSI POCCI/II71CIU<OI71 OEJIEPALINU
I'PO3ZHEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. /[, MummmoHmukoBa

3AUYETHBIN BUJIET Ne 20
nucturuHa: «dusukay (2 u3 3)

1. KOHH@HC&TOpI)I N UX COCOUHCHNA. EMKoOCTE cucTeMBI IMPOBOAHUKOB Ha MpHUMEpax IJIOCKOro, mnu-

JUHJPUYECKOTO U C(HepUYECKOro KOHIEHCATOPOB.
2. BuxpeBoil xapakTep MarHUTHOTO 1oJisd. CBsA3b 3JIEKTPUYECKOT0 M MarHUTHOTO MOJIeH, Tpeodpaso-

BaHUA HopeHua I DJICKTPOMATrHUTHOTO TTOJIA.
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3. 3agaua. Tonkoe komblo pagmycoM R =8 cm Hecer 3apsn, paBHOMEpHO pachpeseleHHbIH ¢ JH-
HeitHoit mnotHocTeio 7 =10 HKn/M. KakoBa Hamps:keHHOCTh E  snekTpuyeckoro mons B TOUKE,
paBHOY/IANEHHOI OT BceX Todyek Komblia Ha paccrostaue I =10 cm?

3aBenyromuii kagenpoi Ycnaxues P.T.

MI/IHI/ICTEPCTBVO HAVYKHU U BLICIHEFQ OBPA3OB/§HI/I$I POCCI/II7ICI§OI71 DENEPAILINN
I'POSHEHCKUU I'OCYJAPCTBEHHbBIN HEOTAHOU TEXHUYECKUU YHUBEPCUTET
nMeHHU akagemuka M. /[, MummmoHImuKoBa

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

1. DnemenTapHbli AneKkTpuueckuid 3apsa. 3akoH KyioHa. 3akoH coXpaHEHHUs SJIEKTPUYECKOTro 3apsi-

Ja.
2. MaruuTtHas uHAYKIUA B BemecTse. [{ua-, mapa- u ¢peppomarneTuku. Bekrop HaMmarHuuuBaHusl.

MarnuTHas NpoHULAEMOCTb. SIBIeHuE TUcTepe3uca.

3. 3ajmaua. J[Be Kpyriible napaiensasie miactunbl paguycom R =10 cm maxopsrcs ma manom (mmo
CPaBHEHUIO C PaUyCOM) PACCTOSIHUM JIpYr OT Jpyra. [lmacTuHam cooOLMiIN OJUHAKOBBIE 10 MOJY-
JI¥0, HO IIPOTHUBOIIOJIOKHBIE 110 3HAKY 3apansl |Q,|=Q,|= Q. OnpenemuTs >T0T 3apsan Q , eciu Ia-

CTHHBI NpuTsAruBaoTcs ¢ cunoit F =2 mH. CunraTh, 4TO 3apsbl pacrnpeensioTcs MO MIACTHHAM
PaBHOMEPHO.

3apenyromuii kadeapoi Ycenaxues P.T.

MMHHNCTEPCTBO HAVKU U BBICIIET'O OBPA3OBAHNSI POCCHI7ICI§OI71 OEJIEPALINU
I'POSHEHCKHWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUI YHUBEPCUTET
nMeHu akagemuka M. /[, MumnoHmukoBa

3AYETHBIN BUJIET Ne 22
mucturnHa: «duszukay (2 u3 3)

1. BekTop 2/1eKTpHUUECKOro CMEIEHHs. DNeKTpocTaTuKa qU3IeKTpuKkoB. Teopema OcTporpaackoro-
["aycca u1st BEKTOpa 3JIEKTPUYECKOIO CMEILEHUS.

2. MaruutHas unaykuus. Cuna Jlopenua. J[BrkeHue 3apsiia B OJHOPOJHOM MarHUTHOM I1OJI€.
Yckopurtenu 3apsKEHHBIX 4aCcTHULL

3. 3agaua. JIBe rpynmnsl U3 TpeX MOCIEA0BATENbHO COCIUHEHHBIX IEMEHTOB COSAMHEHBI N1apauIeb-
Ho. DJIC kaxzoro snementa pasua E = 1.2 B, uyTtpennee conporusnenue I' = 0.2 Om. Ilonyuennas

Oarapesi 3aMKHYTa Ha BHEIITHEE CONIPOTUBJICHHE R =15 Owm. Haiitu CUIIy TOKa | Bo BHEmIHEI LEMH.
3aBenyroumuii kadeapoi Ycenaxues P.T.

MI/IHI/ICTEPCTBVO HAYKU U BBICLUEFp OBPA3OB/§HI/IH POCCI/II7ICI§OI71 OEEPALINN
I'POSHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
“MeHHU akajgeMuka M. /. MuInoHIIUKOBa

3AUYETHBIM BUJIET Ne 23
nucuuruinHa: «Pusukay (2 u3 3)

1. DnexTpoMarautHas nHAYKIM. 3akoH Papanes u npasuio Jlenna. 3/1C nHAYKIMM KaK CIEICTBUE
3aKOHA COXpaHEHUs SHEPTUH.

2. Ilone qunons, 3NeKTPUYECKUIA UMOJIBHBIN MOMEHT. [lonspr3anus 1naIeKTpUKOB, €€ pa3InyHbIE
THUIIBL

3. 3agava. Cnna TOKa B IPOBOJHUKE PAaBHOMEPHO yBeNN4MBaeTcs oT |, = O 10 HEKOTOPOrO MAKCH-
MaJIbHOTO 3HaueHus B TeueHue BpeMeHu 7 =10 c. 3a 310 BpeMs B MPOBOIHHUKE BBIACIHIOCH KOJIU-
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gyecTBO TeIuloThl Q =1 kJ[k. Onpenennuts CKOpOoCTh HapacTaHUS TOKa B IIPOBOJHUKE, €CIU COIPO-

tusnenue R ero pasuo 3 Owm.
3aBenymouuii kadeapoii Ycnaxuen P.T.

MI/IHI/ICTEPCTBVO HAVYKHU U BLICIHEFQ OBPA3OB/§HI/I$I POCCI/II7ICI§OI71 DEJEPALINN
I'POSHEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOM TEXHUYECKNU YHUBEPCUTET
“MeHHU akagemuka M. /[, MummoHImuKoBa

3BAUETHBIN BUJIET Ne 24
mucrurnHa: «duszukay (2 u3 3)
1. [ToTok BekTOpa HAMPSKEHHOCTH 3JIeKTpruyeckoro noss. Teopema Octporpaackoro-I'aycca as
HAIPSHKCHHOCTH JICKTPUYECKOTO OIS B BaKyyMe.
2. TuddepeHnmanbHOe YpaBHEHHUE YICKTPOMArHUTHOM BOJTHEI.
3. 3ajavya. DIEKTPOH BJIETEN B MPOCTPAHCTBO MEXKIY TUIACTUHAMH TIOCKOTO KOHJICHCATOpa CO CKO-

pocteio V =10 Mwm/c, nanpasnennoii mapamiensHo miactuaam. Ha Kakoe paccTosHue NPUOIM3UTCS
MEKTPOH K TOTOKUTENBHO 3apSKEHHOI IITACTHHE 32 BPeMsl JABIDKEHHS BHYTPH KOHeHcaTopa (Toe
CUHUTaThb OHHOPOHHBIM), €CJIM PACCTOSAHUC d MCXKAY IUIaCTUHAMH paBHO 16 MM, pa3HOCTb NOTCHI -
anoB U =30 B u pmuna | nmacrun pasra 6 cm?

3apenyromuii kadeapoii Ycenaxues P.T.

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

3AUYETHBIN BUJIET Ne 25
mucturnHa: «duszukay (2 u3 3)

1. IlpumMepsI pacyera MOTEHIUAIOB JIJIs HEKOTOPBIX 3apsKEHHBIX TEL.
2. SIBnenne caMOMHAYKIUH. HIYKTUBHOCTD. VIHIYKTHBHOCTD COJICHOUIA.

3. 3amaua. ToHkuii crepkeHb corHyT B koiblo pagmycoM R =10 cm. On 3apsiken ¢ nuneiinoit
mnotHocthio 7 = 300 HKn/m. Kakyro pa6ory A Hamo coBepIIuTh, YyTOOBI MepeHecTH 3apan Q =5
HKJT U3 IIeHTpa KOJbIA B TOUKY, PACHOJIOKEHHYIO Ha ocH Kombla Ha pacctosann | = 20 cm ot nen-
Tpa ero?

3aBenymouuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTBUO HAVYKHU U BBIC]_LIEFUO OBPA3OB/§HI/I}I POCCI/IPICISOPI DOEJJEPALIA
I'POBHEHCKUU T'OCYJJAPCTBEHHbBIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
“MeHHU akajgeMuka M. /. MuInoHIIUKOBa

BAYETHBIN BUJIET Ne 26
nucturuHa: «duszukay (2 u3 3)

1. ITonsaTne nons. HanpskeHHOCTD 31EKTPUYECKOro noJisd. HanpsykeHHOCTh 3JIEKTPUYECKOTro MOJIs

TOYEYHOrO 3apsAnaa. [IpyHIuI cyneprno3unuu mnojen.
2. Toxu 3ambIKaHus U pa3MblkaHus. [loctosHHas Bpemenn RL-nienouku. DHeprus MarHUTHOTO TOJIS.

3. 3amaua. Dnekrpoemkocth C miockoro konmeHcaropa pasna 111 nd. JIusnexrpuk - dapdop (
& =65). Konnencarop 3apaaumu 10 passoctu noterrmanos U =600 B u otkmounnm ot ucrounu-
Ka Hanpsokenus. Kakyro pabory A HykHO COBEPHIMTH, YTOOBI BHIHYTh AUDIEKTPUK M3 KOHIEHCATO-
pa? Tpenne mpeHeOpeKUMO MaJo.

3aBenywoumuii kadeapoi Ycnaxues 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

BAUYETHBIM BUJIET Ne 27
nuciuiuinHa: «dusukay (2 u3 3)
1. ConpoTuBieHUE U TPOBOAUMOCTD. 3akoH OMa ISl OJTHOPOHOTO yyacTKa JuHenHou nenu. Jud-

depennuanpHas popma 3akoHa Oma.
2. BuxpeBoii xapaktep MarHUTHOTO 1oJisi. CBsI3b 3JCKTPHUSCKOr0 ¥ MArHUTHOT'O TIOJIEH, peodpaso-

BaHus JIopeHIa st 371eKTPOMArHUTHOTO TOJISL.
3. 3ayaya. [To TOHKOMY NPOBOJLY, H30THYTOMY B BUJIE pAMOYyronbHuKa, TedeT Tok | =60 A. Jinu-
HbI cTopoH npamoyronsauka paBHel @ =30 cv u D =40 cM. OnpenenuTts MarHUTHYIO MHIYKIIHIO

B B Touke nepeceuenus nuaronaeii.

3aBenyromuii kageapon Ycnaxues P.T.

MI/IHI/ICTEPCTBUO HAVKHU U BLICLUEFQ OBPA3OB1§HI/UI POCCI/II‘/‘ICIV(OI\/II DEJJEPALIN
I'POBHEHCKUU I'OCYJAPCTBEHHbBIM HE®TSAHOU TEXHUYECKWM YHUBEPCUTET
WMeHHU akageMmuka M. /. MunoHIuKoBa

BAUYETHBIN BUJIET Ne 28
mucturinHa: «Duszukay (2 u3 3)

1. [TocnenoBarenbHOE U MapaAIIICIBHOE COSAMHEHUE TIPOBOTHUKOB.
2. MarauTtHoe nose JBuxKyIierocs 3apsaa. 3akon buo-Casapa-Jlamiaca. Beruncinenue nHaykuuu

HPSIMOJIMHENHOTO IPOBOIHUKA C TOKOM.
3. 3amaua. Toukwuit crepxens mmaHoit | =10 oM paBHOMepHO 3apsken. JIuneiinas minoTHOCTH | 3a-

psana pasna 1 MxKi/m. Ha nponomkenuu ocu crepskns Ha paccrosaun a =20 cM or 6muxkaiimero
€ro KOHIIa HaXOJUTCs ToYeuHsbli 3apsan Q =100 nKi. Onpenenuts cuny F  B3aumoneiictus 3aps-

JKCHHOI'O CTCPIKHA U TOUCHHOI'O 3apsa.

3aBenyouuii kadeapoii Ycnaxues P.T.

3 cemecTtp

MI/IHI/ICTEPCTBVO HAVYKHU U BBICHJEFP OBPA3OB/§HI/I}I POCCI/II71CI§OI71 DOEJJEPALI
I'POSHEHCKUNU I'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKUU YHUBEPCUTET
“MeHHU akajgeMuka M. /. MuInoHIuKOBa

DK3AMEHALIMOHHBIN BUJET Ne 1
mucuurmHa; «dusukay

1. BHemnuit potosddext u ero 3akoHsl. OneiTel CToneToBa. PoToHBI. YpaBHeHUE DUHIITEHHA IS

BHemHero Gororddexra.

2. OCHOBHBIE 3aKOHBI TEOMETPUUECKON ONTUKH.

3. 3amaua. Ha mputbHyt0 muieHKy (N=1.3), HaxodIIyocs B BO3AyXe, MaJaeT HOPMaIbHO IMy4OK Oeo-
ro cera. [Ipu kakoil HaUMEHbIIIeH TOIIUHE ATUIEHKH OTPaXXCHHBIH CBET ¢ JITMHOM BOJHBI A = 0.55

MKM OKaXETCsA MaKCUMaJIbHO YCI/IJ'IeHHBIM?

3aenyromuii kageapou Ycenaxues P.T.
MUHUCTEPCTBO HAYKHU 1 BBICILIET'O OBPA3OBAHMS POCCUICKOM ®EIEPALIUMN

'POSHEHCKUI IT'OCYIAPCTBEHHBIA HEOTIHON TEXHUYECKUI YHUBEPCUTET
nMeHu akagemuka M. [[. MmmmmoHImukoBa
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DK3AMEHAIIUOHHBIN BUJIET Ne 2
JqucuuniInHa: «Pusukay

1. SAnepubie cuabl. Me30HbBI

2. 3axoH npenomienus. IlonHoe oTpaxeHue.
3. 3apaua. PaccrosiHue Arp1 MEXy BTOPbIM U IEPBBIM TEMHBIM KosibllaMi HbroTOHA B OTpakeHHOM

cBete paBHO 1MM. OnpenenuTsb paccTossHUE Aligg MEXIY ACCITHIM U IEBSITHIM KOJIBIIAMH.

3aBenyromuii kageapon Ycnaxues P.T.

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

DK3AMEHALIMOHHBIN BUJET Ne 3
mucnumnHa: «dusukay
1. Audpakmus Opaynrodepa Ha OAHON IIETH.

2. OCHOBHBIE 3aKOHBI FT€OMETPUUYECKON ONTUKH.
3. 3amaua. Kakas nonst sHepruu oToHa U3pacxooBaHa Ha pabOTy BRIPBIBaHHS (POTOIIEKTPOHA, €C-

a4 KpacHas rpaHuna goroaddexra Ay, = 307 HM U MakCUMasbHAs KMHETUYECKAs SHEPTUS Tmax (o-
TO3JIEKTpOHA paBHa 13B?

3aBenyromuii kadeapoii Ycenaxues P.T.

MMHHNCTEPCTBO HAVKU U BBICIIET'O OBPA3OBAHSI POCCHI7ICI§OI71 OEJIEPALINU
I'PO3SHEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. /[, MumnoHmukoBa

DK3AMEHAIIUOHHBIN BUJIET Ne 4
aucuuIuinga; «Pusukay
1. [Tmockoe 3epkaio. M3o0paxeHue B IIIOCKOM 3epKaje.

2. Mudpaxmus Opayarodepa Ha 1uHpakIHOHHON pelIeTKe.
3. 3apmava. Berumcnute paguyc ps naroil 3oHbl @peHens Ui MIJIOCKOTO BOJHOBOTO (pOHTA

(4 =0.5 MKkM), eciti IOCTPOCHHUE JeNAcTCs ISl TOUYKH HAOJI0ICHHSI, HAXOSIIEH s Ha paccTossHUN D
= 1M OT ¢pOHTA BOJIHBI.

3apenywomuii kadeapoii Ycenaxues P.T.

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

DK3AMEHAILIMOHHBIA BUJIET Ne 5
JAUCHUIIIINHA. «Dusukay
1. Cdepuueckoe 3epkaio. M300pakeHne B chepuiecKkoM 3epKaie.

2. YpaBHenue DifHIITeIHA 15 BHEIIHEro (GoTorddekra.
3. 3apgaya. Onpenenuts sHepruro W, usnydaemyro 3a Bpems t = 1 MUH U3 CMOTPOBOT'O OKOIIIKA IIO-

mapio S = 8 cM? IUIABHIIBHOM MEUH, CITH ee temneparypa 1=1200 K.

3aBenymouuii kadeapoii Ycnaxues P.T.

MUWHUCTEPCTBO HAVKHU Y BBICIIIET'O OBPA30OBAHU ST POCCUNMCKON DEJEPALINU
I'POSHEHCKHWU I'OCYAAPCTBEHHbIV HE®TAHOU TEXHUUYECKW YHUBEPCUTET
nMeHH akajgemuka M. JI. MuuiMoHIuKoBa

DK3AMEHALIMOHHLIN BUJIET Ne 6
qucuuiuinHa; «Pu3nka»
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1. Teopus atoma Bogopoza o H. bopy. CnekTpanbHble cepruu aToMa BOAOPOa.

2. Jlunza. ITocTpoenune u300paxeHus B INH3aX.

3. 3agada. Yron bprocrepa Og mpu majgeHUM CBETa M3 BO3AyXa Ha KPUCTAUT KAMEHHOMW COJIM paBeH
57°. OnpenenuTh CKOPOCTH CBETA B 3TOM KPHCTAJLIE.

3aBenyromuii kageapon Ycnaxues P.T.

MI/IHI/ICTEPCTBVO HAVYKHU U BLICIHEFQ OBPA3OB/§HI/I$I POCCI/II7ICI§OI71 DEJEPALINN
I'POSHEHCKUU I'OCYAJAPCTBEHHbBINM HEOTAHOM TEXHUYECKNU YHUBEPCUTET
nMeHHU akagemuka M. /[, MummmoHImuKoBa

DK3AMEHALIMOHHBIN BUJET Ne 7
aucuuruHa: «dusuka

1. Uarepdepenuns ceta. MTHTEHCHBHOCTH cBeTOBOM BOJHBI. [IpuHuumn cynepno3unuu. [Ipoctpan-
CTBEHHAsI U BPEMEHHAsi KOTEPEHTHOCTh. Y CJIOBHSI MaKCUMyMa 1 MUHMUMYMa HHTEHCUBHOCTH CBETa
npy UHTEPPEPEHIINU BOJH OT JIBYX KOTEPEHTHBIX HCTOYHUKOB..
2. BzaumonmeWcTBUST M3IY4YEHUS C BEHICCTBOM. BBIHYXIEHHOe wu3iaydeHue. BwiBom (opmyis
M.I1Inanka mo A.DWHIITEHHY.
3. Bagaua. [{udpaxuuonnas pemierka cogepxut N = 200 mrpuxoB Ha 1 mMM. Ha pemerky nmamaer
HOpMaJIbHO MOHOXpomatndeckuii cBetT (A = 0.6 MkM). MakcuMyM Kakoro HamOOJBIIETO MOPSAKA

JIaeT 3Ta penierka’?
3aBenyromuii kadeapoii Ycenaxues P.T.

MMHHNCTEPCTBO HAVKU U BBICIIET'O OBPA3OBAHNSI POCCI/II71CI§OI71 OEIEPALINN
I'POZHEHCKHWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. /[, MumnoHmukoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 8
aucuuIinga: «Pusuka

1. Unrepdepenuus cpeta.
2. Ummynbc dorona. JlaBnenue ceera. KBaHTOBOE M BOJTHOBOE OOBSICHEHUE IaBJICHUS CBETA.

3. 3agaua. Ha y3Kyro 1mienp nagactT HOpMaJIbHO MOHOXPOMATHYECKHUM CBET. YTOJI (POTKJIOHEHHUS ITyd-
KOB CBETa, COOTBETCTBYIOLIUX BTOPOH CBETION AM(ppaKLMOHHOMN T0s10ce, paBeH 1°. CKOIbKMM [JIH-
HaM BOJIH IIa/Ial0ILEro CBETa paBHA IIMPUHA ILETH?

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
“MeHHU akajeMmuka M. /. MuInoHIuKoBa

DK3AMEHALIMOHHBIA BUJIET Ne 9
aucuuiuinHa: «dusnka»
1. ntepdepeHuyst B TOHKUX MJIEHKaX.
2. KBaHTOBOE 1 BOJIHOBOE OOBSCHEHHE JABJICHHS CBETA.
3. 3agauva. OnpenenuTs AIUHY BOJHBI A (POTOHA, UMITYJIbC KOTOPOI'O PaBEH MMITYJIbCY AJIEKTPOHA,
oOafaroiero ckopoctsio V=10 Mw/c.

3aBenymouuii kadeapoii Ycnaxues P.T.

MUWHUCTEPCTBO HAVKHU Y BBICIIIET'O OBPA30OBAHU ST POCCUMCKON DEJEPALINU
I'POSHEHCKHWU I'OCYAAPCTBEHHbBIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
nMeHu akagemuka M. /. MummmoHImuKoBa

DK3AMEHAIIMOHHBIA BUJIET Ne 10
mucramnHa: «Dusnkay

1. [Tonoce! paBHoi# Tonmuubl. Konbia HetoToHa.
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2. JlebexT Macchl ¥ SHEPTHS CBS3H SApa.
3. 3agaya. 3BykoBbIe Kosiebanus yactoroi v = 0.5 k['u u ammurynoit 4 = 0.25 MM pacnpocTpassi-

10TCs B yripyroi cpene. Jnuna Bomubel A= 70 cM. Haiitu: 1) ckopocTh V pactipocTpaHeHUs BOJH; 2)
MaKCHUMaIbHYI0 CKOPOCTh (AE&/dt)max ABHIKCHHSI YaCTHUI[ CPEJIBI.

3aBenyromuii kageapon Ycnaxues P.T.

MMHHCTEPCTBO HAVKH 1 BBICIIEI'O OBPA3OBAHNSI POCCI/II7ICI§OI7I OEJIEPALIN
I'POZHEHCKHWU I'OCYJAPCTBEHHBIM HEO®TAHOW TEXHUYECKUIM YHUBEPCUTET
“MeHHU akagemuka M. /[, MuimnoHImukoBa

ODK3AMEHAIIMOHHBIA BUJIET Ne 11
JUCcHUIUIMHA: «Du3uKa»
1. IMpunanun I'roiirenca-®penens. 3oasl Openens. dudpakuus OpeHens Ha KPYTrioM OTBEPCTHU U
JTUCKE.

2. D¢ dexTuBHAsA Macca 3JIEKTPOHOB B KPUCTAILIAX.
3. 3agaua. Ilpu yBennueHUM TepMOIMHAMHUYECKON TeMIiepaTypsl I 4YEpHOro Teja B [Ba pas3a JUIMHA

BOJIHBI Am, Ha KOTOPYIO MPHUXOAUTCS MAaKCUMyM CIEKTPAJIbHOMN TUIOTHOCTH HHEPreTHUECKON CBETHU-
moctu U(A,T) ymenbmiaoch Ha AA = 400 uM. OnpeeuTh HAYaIbHYIO U KOHEUHYIO TeMIeparypsl 71

ul 2.
3aBenyouuii kadeapoii Ycnaxmues P.T.

MI/IHI/ICTEPCTBvO HAVYKHU U BBICHJEFQ OBPA3OB1§HI/IH POCCI/II7ICI§OI71 OEJEPALINU
I'POSHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
WMeHHU akajgeMmuka M. /. MunoHIuKoBa

DK3AMEHAIIMOHHBIN BUJET Ne 12
muciuminHa: «Pu3nka
1. Audpakuus Ha KpyrjioM OTBEPCTHH U Ha JMCKE.
2. AtomHoe sapo. [ledekT Macchl U SHEPTUsI CBSI3U SApa.
3. 3amaua. BosiHa pacnpocTpaHsercst B ynpyroi cpeie co ckopocteio V=100 M/c. Haumensinee pac-
CTOSTHUEAXMEXK1y TOUKaMu cpefbl, (ha3bl KoaebaHuii KOTOPBIX MPOTHUBOIIOIOXKHBI, paBHO 1 M. Ompe-

JIEJIUTh YacTOTy KoseOaHuM.

3aBenyommii kadeapoi Ycnaxuesn P.T.

MHHHCTEPCT]?O HAYKU U BBICLLIE]:O OBPA3OB/§HHH POCCHﬁCKOﬁ DEJNEPALINU
I'POSHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
“MeHHU akajgeMuka M. /. MuInoHIuKOBa

DKk3aMeHaMoHHbINH Omier Ne 13
aucuuiuinza: «Puszuka
1. PanuoaktuBHOCTH. Anb(a-, 6eTa- 1 , raMMa-u3ITydeHus siiep. 3aKOHBI PAAMOAKTUBHOTO paciajia.

2. EcrecTBeHHBIN 1 MOJSIPU30BaHHBIN CBET. Buasl nonsipuzanuu.
3. 3agaua. Tonkas muenka tonuuHon 0.41 MKM M3 pO3pavyHOro MJIacTHKa C MOKa3aTesleM IpeaoM-

nenus N=1.5 ocelnieHa GesbIM CBETOM, MAAAIONIMM HOPMAJIbHO K MOBepxHOCTH. Kakue [MHbI BOJIH
U3 BUJIUMOTO JlMana3zoHa Oy1yT YCHJIEHbI B OTPaKEHHOM ITydKe?

3aBenymouuii kadeapoii Ycnaxues P.T.

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

DK3AMEHAIIMOHHBIA BUJIET Ne 14
qucrunianHa: «Dusukay
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1. SAnepubie peakiuu. [IpoGiemMsl sepHON SHEPTETHKH.
2. 3akoHBI M3ITY4YCHHs] a0COTIOTHO YEPHOTO Tena. PacmpeseneHue >HEPTHH B CHEKTPE aOCOIIOTHO

YEpHOTO TeJa.
3. 3agauga. Korma npubop s Habmoaenus kojen HploToHa morpy3uin B KUIKOCTh, IUAMETP BOCH-
MOI'0 TEMHOT'O KOJiblla YMEHbIIWICS ¢ 2.92 cM 10 2.48 cMm. Uemy paBeH mokaszareilb MPEJIOMIICHUS

KUJKOCTU?
3aBenyromuii kageapoi Ycnaxues P.T.

MMHHNCTEPCTBO HAVKH U BBICIIET'O OBPA30OBAHMNSI POCCHI7ICI§OI71 OEJIEPALINU
I'POSHEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHOW TEXHUYECKUIM YHUBEPCUTET
“MeHHu akagemuka M. /I, MumnoHImukoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 15
muciuminHa: «Pu3nka»
1. Knnaccuueckast anekTpoHHast Teopust nucriepcu. CBsi3b TUCIIEPCUU C TIOTIIOMICHUEM.
2. Yacrtuiia B OAHOMEPHOM MPSMOYTOJIbHON MOTEHIIMAIBLHOM AMe. KBaHTOBaHKE YHEPTUM U UMITYJIbCa
YaCTHIIBI.
3. Bamaya. B omsite FOnra paccrosaue dmexay tmeasmu paBao 0.8 mm. Ha xakom paccrosauu | ot
Hiejaei ciaeayeT PaclojiOKUTh 3KpaH, YTOObI IMMpPHHA D UHTEPPEPEHIIMOHHON MOJIOCHl OKAa3aJIoCh

paBHOM 2 MM?
3apenyromuii kadeapoi Ycenaxues P.T.

MMHHCTEPCTBO HAVKU U BBICIIET'O OBPA3OBAHNSI POCCI/II7ICIU(OI71 OEJIEPALINU
I'POSHEHCKHWU 'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. /[, MummnoHmukoBa

DK3AMEHAIIMOHHBIA BUJIET Ne 16
nucnummHa: «Pusukay

1. DHeprus u umiynsc GoroHa. J{aBnenue cBera.

2. OnsiT lTepHa u I'epnaxa. Cnud s5ekTpoHa. CIMHOBOE KBAaHTOBOE YHUCIIO.

3. 3agaua. Ha myTu cBeTOBOI1 BOJIHBI, MAYILEH B BO3AYX€E, OCTAaBUIN CTEKJISSHHYIO TUIACTUHKY TOJI-
muHOM h= 1 MM. Ha cKoJIbKO H3MEHMITACh ONTUYECKAs JJIMHA IYTH, €CJIM BOJIHA MaaeT Ha TUIACTHH-

Ky: 1) HopManbHO; 2) mox yriiom 0= 30°?

3apenyromuii kadeapoii Ycnaxues P.T.

MMHHNCTEPCTBO HAVKH U BBICIIET'O OBPA30OBAHMNSI POCCI/II71CI§OI71 OEJIEPALINU
I'PO3HEHCKHWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. /[, MummmoHmukoBa

DK3AMEHALIMOHHBIN BUJIET Ne 17
OUCIHUIIJIINHA. «q)I/I3I/IKa>>

1. Paccestnue ceta. 3akoH byrepa. PaneeBckoe paccesiHue.
2. KopnyckynsipHO-BOJTHOBOM Jyan3M CBOWCTB BEUIECTBA U €ro ONMbITHOEe 000CHOBaHUE. | nnoresa

ne bpoiinst. OnbITsl IO JUPPAKIUK 3JIEKTPOHOB, ATOMHBIX U MOJIEKYJISIPHBIX ITYYKOB.
3. 3amava. YroJ oMexay IIIOCKOCTSAMH MPOIYCKaHHUs MONSpU3aTopa M aHaau3aTopa pasen 45°. Bo
CKOJIBKO Pa3 YMEHBIIUTCS MHTEHCHUBHOCTh CBETA, BBIXOJMAIIErO M3 aHAIM3ATOpa, €CIU Yroji yBeIu-

4uTh 10 60°?
3aBenywomuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTBUO HAYKHU U BbICLLIEl"p OBPA3OB/§HI/I${ POCCI/II71CI§OI71 OEEPALINUN
I'POBHEHCKUU T'OCYJAPCTBEHHBIM HE®TSAHOU TEXHUYECKMM YHUBEPCUTET
nMeHu akagemuka M. /. MummmoHImuKoBa

DK3AMEHAILIMOHHBIA BUJIET Ne 18
mucramnHa: «Dusnkay
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1. YpaBHeHue DHHINTEHHA U1 BHEITHETO PoTod(deKTa.

2. Craumonapssie coctosiHusA. YpaBHenue llIpeaunrepa st cTalMOHApHBIX COCTOSIHUM. [[BHoKeHUE
CcBOOOTHON YacTHIbl. YacTHIIa B OJTHOMEPHOM MPSIMOYTOIBHOM MOTEHIUATEHON SIME.

3. 3agava. ['ups, moaBemieHHas Ha MPYXKHUHE, KOJEOIETCS M0 BEPTUKAIA C aMILTUTYI0i A = 4 cM.
OmnpenenuTh NOJIHYO dHEepruto E xoneGanuit rupu, eciii xecTKocTh npyxuHbl K = 1 kH/M.

3aBenyromuii kageapoi Ycnaxues P.T.

MMHHNCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHMNSI POCCHI7ICI§OI71 OEJIEPALIN
I'POZHEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHOW TEXHUYECKUIM YHUBEPCUTET
“MeHHu akagemuka M. /I, MuimnoHImukoBa

DK3AMEHAIIMOHHBIA BUJIET Ne 19
JUCIUINIMHA: «DHU3uKay

1. Tlonspu3zanus cBeTa Npu OTPAKECHUH U IIPEIOMIICHUH. 3aKOH bprocrepa.

2. Mexanudeckue rapMonndeckue konebanus. ['apmonnueckuit ocummstop. [pyxunnsiid, puznye-
CKH ¥ MaTeMaTHYeCKH MasTHUKUA. ATOM Bojopoja. [ maBHOe, opOUTaIbHOE W MarHUTHOE KBAHTO-
BbI€ yKcsia. MarHUTHBIM MOMEHT aToma. KBaHTOBaHNE MOMEHTA UMITYJIbCA.

3. 3agauga. Kombia HeroToOHA HAOMIOMAIOTCS ¢ TIOMOMIBIO IBYX OJIMHAKOBBIX TUIOCKOBBIITYKIIBIX JIMH3
paanycoM KpuBU3HBI R = 1 M, CIOXKEHHBIX BIUIOTHYIO BBIMYKIBIMU MOBEPXHOCTSIMHU, TaK YTO IJIOC-
KHE MMOBEPXHOCTH JIMH3 MapayiebHbl. OnpeaenuTs paanyc I, BTOPOro CBETIOro KoJiblla, HaOIroa-
€MOro B OTpaKeHHOM cBeTe (A = 660 HM) pu HOPMAJILHOM MaJICHUU CBETa Ha MMOBEPXHOCTh BEpXHEM
JIUH3BIL.

3aBenywouuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTBvO HAVYKHU U BLICHJEFQ OBPA3OBI§HI/IH POCCI/II\/'ICISOI‘/'I OEEPALIN
I'POSHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
“MeHHU akajgeMmuka M. /. MumoHIuKoBa

DK3AMEHAIIMOHHBIA BUJIET Ne 20
muctuminHa: «Puznkay (3 u3 3)

1. UnTepdepeHnoHHas KapTHHA OT IBYX KOT€PEHTHBIX HCTOYHHUKOB.

2. Indpakius Ha KpyrioM OTBEPCTHH U Ha JHCKE.

3. 3amava. Kakoil HaumeHblIel pasperatomnieid cuio R nomkHa 061aaath TudpaknoOHHAs perieT-
Ka, YTOOBI C €€ TIOMOIIbI0 MOKHO OBLJIO pa3pelInTh JIBE€ CIIEKTpaibHble TUHUM Kainus (A = 578 HM U
A2 = 580 um)? Kakoe Hanmenblee yucio N IITPpUXOB TODKHA UMETh 3Ta PelIeTKa, YTOObI pa3pele-
HUe ObUIO BO3MOKHO B CIIEKTPE BTOPOTO MOPSIIKA.

3aBenyouuii kadeapoii Ycnaxues P.T.

MMHHCTEPCTBO HAVKH U BBICIIET'O OBPA3OBAHMNSI POCCI/II71CIU<OI71 OEJIEPALINU
I'PO3ZHEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. /[, MummmnoHmukoBa

Dx3amMeHannoHHbIN omter Ne 21
mucramnHa: «Dusukay
1. 3axon Mamntoca. JIBoiiHoe s1ydenpenomienne. MickyccTBeHHas onTHYecKas aHU30TPOIUS.
2. T'apmoHuueckue KonebaHusi U UX xapakrepuctuka. JuddepeninanbHoe ypaBHEHHE TapMOHHUYE-
CKHX KOJICOaHHIA.
3. 3amava. Ha nudpakmmonnyro pemeTtky, coaepxamyo n= 100 mrpuxoB Ha 1 MM, mamaer HOp-
MaJbHO MOHOXPOMAaTHUYECKUU CBET. 3pUTeNbHAs TpyOa CIIEKTpOMETpa HaBelIeHa HAa MAaKCUMyM Tpe-
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Thero nopsaka. YtoOsl HaBeCTH TPyOy Ha IPYroil MaKCUMyM TOTO e MOPAIKa, €€ HYKHO IIOBEPHYTh
Ha yron A = 20°. OnpeaenuTh IIMHY BOJHBI A CBETA.

Ycnaxkuen P.T.

3aBenymouuii kadeapoii

MMHHNCTEPCTBO HAVKH U BBICIIEI'O OBPA30OBAHMNSI POCCHI7ICI§OI71 OEJIEPALIU
I'POZHEHCKHWU I'OCYJAPCTBEHHBIM HE®TAHOU TEXHUYECKUM YHUBEPCUTET
“MeHHu akagemuka M. /I, MumnoHImukoBa

DK3AMEHAIIMOHHBIA BUJIET Ne 22
qucuumnnHa: «Pusukay

1. KBanToBas runotesa u ¢popmyia [lnanka.

2. KorepeHTHBIE HICTOYHUKH CBETA.
3. 3amaya. Temmneparypa T vepHoro Tena paBHa 2 kK. Onpeaenutsb: 1) crieKTpadbHYIO TUIOTHOCTH

sHepruu u3nydenus U(A, T) mis qmuabl BOHBL A = 600 HM; 2) SHEPreTHYeCKyI0 CBETHMOCTh R B UH-

TepBajie JJIMH BOJIH OT A1 = 590 HM 110 A2 = 610 HM.

3aBenyromuii kadgeapoi Ycnaxues P.T.

MMHHCTEPCTBO HAVKH U BBICIIEI'O OBPABOBAHNSI POCCI/II71CI§OI71 OEJIEPALIN
I'POBHEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
nMeHu akagemuka M. /[, MumnoHmukoBa

DK3aMeHaMoHHbIN Ouier Ne 23
aucuuIuinga; «Pusukay
1. qucnepcus cera. O01acT HOPMAIBHOM U AHOMAJIBHOM TUCIICPCHUH.

2. JIunza. [loctpoenue u3o0pakeHus B JIMH3aX.
3. Bamaua. OnpenenuTh JIUHY A Oeryiei BOJIHBI, €CIM B CTOsYeH BoJHE paccrostue | mexmy: 1)

NEepBOM U CeIbMOM MYYHOCTSIMU paBHO 15 cM; 2) mepBbIM U YETBEPTHIM Y3JIOM paBHO 15 cM.

3apenyrommii kageapoi Ycnaxues P.T.

MI/IHI/ICTEPCTBvO HAVYKHU U BBICH.IEFQ OBPA3OB/§HI/Iﬂ POCCI/IﬁCIfOI?I DEJIEPALIM
I'POSHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
“MeHHU akajgeMuka M. /. MunoHIuKoBa

DK3AMEHALIMOHHLIN BUJET Ne 24
qucuuiuinHa: «Pu3nukay

1. BeiBoz u3 hopmyinsl Ilnanka 3akonoB Buna u Credana-bonbiimana.

2. [IpoxoxieHue 4yacTuIl uepe3 MOTeHIIMATBHBIN Oapbep.

3. 3anauva. [{ng npekpamenust GporodddexTa, BBI3BAHHOTO 00Jy4yeHHEM INIATUHOBOW IJIACTUHBI YiIb-
TpaHUOJIETOBBIM CBETOM, HY)KHO MPUJIOKUTH 331 KUBAIOILYI0 pa3HOCTh noteHuaios U; = 3.7 B.
Ecin nnaTMHOBYIO IJIACTHHY 3aMEHUTH IIJIACTMHOM W3 JIPYroro Marepuala, TO 3aJep KHBArOIIYIO
Pa3HOCTh MOTEHIIMATIOB MpUAETCS yBenuuuTh 10 Uy = 6 B. Onpenenuts padboTty Az BeIXOAa 3JIEKTPO-
HOB C TIOBEPXHOCTH HOBOM IUIACTHHBI, €CIIU JIJIs IJIaTHHBI paboTa Beixoga A; = 6.3 3B.

Ycnaxues P.T.

3aBenyrommii kadenpoi

MMWHUCTEPCTBO HAYKHU 1 BBICIIET'O OBPA3OBAHUS POCCUNCKON OENEPALINU
I'POSHEHCKHWU I'OCYAAPCTBEHHbBIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
nMeHH akajgemuka M. JI. MuuiMoHIuKoBa

DK3aMeHannoHHbIN OmeT Ne 25
mucramnHa: «Dusukay

1. Audpakuus Opaynrodepa Ha 1udpakiuOHHON pemieTke.
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2. SAnepupie cunbl. Me3onbl. OOMEHHBIN XapaKTep SACPHBIX CHJI.

3. 3amayva. [Tnockast 3BykoBast BojiHa umeeT nepuon 7' = 3 mc, aMmutyay 4 = 0.2 MM ¥ 1JIMHY BOJIHBI
A=1.2 M. [];is1 TodeK cpenpl, YIAICHHBIX OT UCTOYHHUKA KOJIeOaHUH Ha pacCTOsSTHUE X = 2 M, HAUTH: 1)
cMemenne &(x,f) B MoMeHTt = 7 Mc; 2) cKopocTh 0&(x,1)/dt 1 yekoperue 0°E(x, £/t s TOro xe Mo-
MeHTa BpemeHHu. HauanbHyto ¢a3y konebaHuil IpUHATH paBHOM HYIIIO.

3aBenyromuii kageapon Ycnaxues P.T.

MMHHCTEPCTBO HAVKH 1 BBICIIET'O OBPA3OBAHIS POCCI/II71CI§OI71 OEJIEPALIN
I'POBHEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKMM YHUBEPCUTET
“MeHHu akagemuka M. /I, MuimnoHImukoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 26
qucuumnnHa: «Pusukay

1. Buemnuit potosddext u ero 3akonsl. OneiTel CtToneToBa. @oTOHBI. YpaBHeHUE DUHINTEHHA IS
BHemHero gororddexra.
2. OCHOBHBIE 3aKOHbI T€OMETPUYECKON ONTUKH.

3. 3agaua. CpeHekBaipaTUYHOE 3HAU€HUE UHAYKLIUU MarHUTHOTO T10JIs B 3JIEKTPOMarHuTHOM
BosHE paBHO B= 2.50 uTn. KakoBa HHTEHCUBHOCTH 3TON BOJIHBI?

3aBenymomuii kageapoi Ycnaxues P.T.

KpuTtepuu oueHKkH 3HAHUI CTyJeHTA HA IK3aMeHe

OueHka «OTJMYHO» BBICTABJISETCS CTYJAEHTY, MTOKa3aBIIEMy BCECTOPOHHUE, CUCTEMAaTU3UPOBAHHbIC,
TyOOKHEe 3HAHHS Y4EeOHOUM MpOTrpaMMBbl JUCIUIUTMHBI U YMEHHUE YBEPEHHO MPUMEHSATHh UX Ha Mpak-
THUKE TPH PEIIEHNH KOHKPETHBIX 3aJ1a4y, CBOOOJHOE M MPaBUILHOE 00OCHOBAHHME MPHUHSATHIX pelle-
HUM.

OuneHka «X0poOIIO» - BHICTABIISIETCS CTYJIEHTY, €CJIM OH TBEPJIO 3HAET MaTepuaid, TPaMOTHO U
MO CYIIECTBY M3JIaraeT €ro, yMEeT MPUMEHATh MOJIYYEHHbIEC 3HAHUS HA MPAKTUKE, HO JIOMyCKa-
€T B OTBETE WJIM B PELICHUH 33/1a4 HEKOTOPbIE HETOYHOCTH, KOTOPBIE MOXKET YCTPAHUTh C
MOMOIIBI JOMOJIHUTEIBHBIX BOIPOCOB MPEMOJaBATENS.

OuneHka «y/JA0BJIETBOPUTEIbHO» - BBICTABISIETCS CTYJCHTY, MOKa3aBlleMmy (parMeHTapHbIH, pas-
PO3HEHHBIN XapakTep 3HAHUW, HEIOCTATOYHO NpPaBUIbHBIE (HOPMYIUPOBKU Oa30BBIX TOHSATHH,
HapylIlIeHUsl JOTUYECKON IMOCIEI0BATEIbHOCTH B M3JI0KEHUU IMPOTPAMMHOTO Marepuana, HO IpH
STOM OH BJIQJICET OCHOBHBIMH pa3jiesiaMHi yYIeOHOU MpOTrpaMMbl, HEOOXOIUMBIMU ISl JAIbHEUIIIEro
00yueHUs 1 MOXKET MPUMEHSThH TOJyUYEHHbIE 3HAHUS TI0 00pa3ily B CTAaHAAPTHOMN CUTYyaIlH.

Ouenka «Hey/I0BJIEeTBOPUTEIBLHO» - BHICTABIISIETCS CTYJIEHTY, KOTOPHIA HEe 3HAaeT OOJbIIei 4a-
CTH OCHOBHOTO COJAEpKaHHUs yudeOHOW mMporpaMMbl AUCHUILIIHHBI, JOMYCKAET IpyOble OUTHOKU
B (OPMYITUPOBKAX OCHOBHBIX TOHSATHUN AUCIMIUIMHBI U HE YMEET HCIIOJIb30BAaTh MOJTy4YEHHBIE
3HAHUA IIPU PEUICHUH THUIOBBIX IPAKTUYECKUX 3a1a4.
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KoMmimuiekT 1a6opaTopHbix pador
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1. Il cemectp
1,2. | O6paboTka pe3ynbTaToB (PU3MUECKOTO IKCIIEPUMEHTA.
Omnpenenenue yCKOpeHus: CBOOOIHOT0 MajgeHus (4) ¢ MOMOIIBIO
MaTeMaTHYECKOTO MasiTHAKA
OnpezneneHre MOMEHTa HHEPLUH ¢ IOMOIIBIO MasTHUKA Makc-
BeJIa
Onpenenenne k03 puiineHTa BHyTPEHHEr0 TPEHUS KHUJIKOCTH IO
Meroay Ctokca
OnpezneneHne OTHOLEHHS TEINIOEMKOCTEH BO3yXa IpHU MOCTOSIH-
HOM JIaBJIEHUH U 00beMe
3. 3. Il cemectp
W3ydeHue 351eKTporu3MepUTEIbHBIX TPUOOPOB
N3yueHne paboThl 3IEKTPOHHOTO ocuuiuiorpada
Omnpenenenne paboOThl BBIXOAA AIEKTPOHOB U3 MeTaslia
N3yueHune 3JIeKTpUYEeCKUX CBOMCTB CETHETOAIETPUKOB
Omnpeznenenye OTHOLICHUS 3apsi/ia JIEKTPOHA K €ro Macce METo-
JIOM MarHeTpoHa.
4, 4. IV cemectp
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JIMH3EI 1 Ux IOrpCIIHOCTH

OrnpezenieHne paccTOsTHUS MEXAY esiMu B onbiTe FOHTa

HUccnenoBanue 3akoHa Maitoca ¥ POX0XKICHUSI HOJIIPU30BaHHO-
ro cBeTa uepe3 (a3oByIO INIACTHHKY

Onpenenenne POKYyCHBIX PaCCTOSHUM MOJIOKUATEILHON M OTpHIla-
TEeIbHOU JIMH3 METOJIOM becces

Kpurepuu ouenku:

— 32 BBINIOJIHEHUE OJHOH J1ab0paTOpHOI paboTHI CTYIEHT moryyaet 4 6asia.
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