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IMacnopT (poHAA OLIEHOYHBIX CPEICTB MO AMCHUIINHE «PUZUKA»

Kon
Ne KonTposmmpyemebie pasnesnbl N HanmeHnoBanue o1ieHOYHOTO
n\n JMCLIUTUTHHEI KOHTPOJHMPYCMOH cpezacTBa
KOMITCTCHIINH
1 | ®usnueckue OCHOBBI MEXAHUKHU OIIK-2. Crniocoben HCMOJIb30BATh
OIIK-2.1 MaTeMaTH4YECKHE,
OIIK-2.2 ¢duznueckue, ¢busnko-
OIIK-2.3 XHMUYECKHUE, XUMHYECKHUE
METOJIBI JIJISl PEIICHUsS 3aJaq
npodeccrnoHaIbHO I
JESITEIILHOCTH
2 | MounekynsipHast pusuka, u OIIK-2. Crniocoben HCII0JIb30BATh
TEpPMOIMHAMHUKA OIlK-2.1 MaTeMaTHYeCKHe,
OIIK-2.2 ¢duznueckue, (uzuko-
OIIK-2.3 XHUMUYECKHUE, XUMHYECKUE
METOJIBI JIJISl PEIICHUsS 3aJ]aq
npodeCcCuOHAIBHOU
JICSITCIILHOCTH
3 | DaekTpoaHAMUKA OIIK-2. CrocobeHn HCIIOJIB30BATh
OIIK-2.1 MaTeMaTU4eCKHe,
OIlK-2.2 buznyeckue, ¢uzuko-
OIIK-2.3 XUMHYECKHE, XUMHYECKHE
METOJIbI JIUISl PEIICHUs 3aJ]iaq
npoeCcCUOHATBHOU
JeSITEIbHOCTH
4 | KoneGaHus U BOJHBI OIIK-2. Crnocoben HCIIOJIb30BATh
OIIK-2.1 MaTeMaTU4YEeCKHe,
OIIK-2.2 busznveckue, buzuKo-
OIIK-2.3 XHMUYECKHUE, XUMHUYECKHE
METO/IbI JJISl PelleHusl 3ajau
npodeccuoHanbHOI
JIESITEIbHOCTH
5 | Onruka (reoMeTpudeckas u OIIK-2. Cnocoben HCIT0JIH30BaTh
BOJIHOBAs ) OIIK-2.1 MaTeMaTHYeCKHeE,
OIIK-2.2 busznveckue, (husuko-
OIIK-2.3 XHMUYECKHUE, XUMHUYECKHUE
METOJIbI JJISl PeIIeHUsl 3ajad
npodeccroHanbHO I
JESITEIbHOCTH
6 | KeanroBas ¢usuka. OIIK-2. Crniocoben UCII0JIb30BaTh
OIIK-2.1 MaTeMaTHYECKHUE,
OIIK-2.2 ¢dusuueckue, ¢busuko-
OIIK-2.3 XHMUYECKHUE, XUMHUYECKHE
METO/IbI JJISl PelIeHusl 3ajad
npodeccroHanbHO M
JESITENIbHOCTH
7 | DnemeHTHI (PU3UKH aTOMOB U OIIK-2. Crnocoben HCII0JIb30BaTh
MOJIEKYI OIIK-2.1 MaTeMaTU4ECKHe,
OIIK-2.2 dusnueckue, ¢buzuko-
OIIK-2.3 XHMUYECKHUE, XUMHYECKHUE

METOJIbI ISl PEIICHUs 3aja4
npodeccrnoHanbHO I




JIESITEIBHOCTH
8 | DnemeHTHI GU3MKH AaTOMHOTO Si7pa U OIIK-2. Crniocoben KCIIOIh30BaTh
3JIEMEHTAPHBIX YaCTULL OIlK-2.1 MAaTeMaTU4ECKHUE,
OIIK-2.2 ¢dusuueckue, ¢buzuko-
OIIK-2.3 XUMUYECKHUE, XUMHYECKHUE
METOJbI JIJISl PEIICHUS 3aj/ia4y
npodeccrnoHanbHO I
JIESITEIbBHOCTH
IlepeyeHb OLIEHOYHBIX CPEACTB.
Ne i/ | HammeHoBaHHE OIICHOYHOTO Kpartkas xapakrepucruka [IpencraBnenue
CpeacTBa OIICHOYHOT'O CpEeJICTBA OLICHOYHOI'O CPEJICTBA B
donze
1 3anaya [IpoGnemnoe  3amanue, B | 3agaHus Uil peLICHUS
KOTOPOM oOydaroremMycst 3a/1auu
peiaraoT OCMBICIIUTh
peanbHyI0 TPOECCHOHATBHO
- OPUEHTUPOBAHHYIO
CUTYAIHUIO, HEOOXOUMYIO
IS pemeHns JaHHOH
PO OIeMBI
2 JlaboparopHoe 3aaHue Brimonsenue crynenToM | Komruiekt 1a0opaTopHbIX
nabopaTopHoi pabOTHI 1O pabot
pazaenam
3 KonTtponbHas padoTa CpenctBo npoBepkrn yMeHu#M | KOMIUIEKT KOHTPOJIBHBIX
NPUMEHSTh MOJTy4YeHHbIE 3aJJaHul 0 BapHaHTaM
3HAaHUS JJIs pelIeHHs 3ajad
OTIPEICJIEHHOTO THIIA [0 TEME
WIIn pasznmeny yaeOHOH
JCIUTUIAHBI.
4 Bomnpocsr mis pyoesxxHOM CpenctBo KOHTPOJISI [Iepeuenb BOIIpocoOB
aTTecTaluu YCBOCHUS y4eOHOT0
MaTepuaia. [Iponykr
CaMOCTOSITENIBHON ~ paboThI
CTYIEHTa, MpPeICTaBISIONIHIA
co0o0il KpaTkoe H3J0KEHHE B
MUCHbMEHHOM BUJIE
TEOPETUYECKOTO MaTepuana
5 3aueTHO-3K3aMeHannoHHble | CpencTBo KOHTPOJIS KomriekT 3aueTHo-
MaTepuanbl YCBOCHHUS y4eOHOro | IK3aMEHAIlMOHHBIX OMJIETOB
MaTepuaiga TEMbl, pazJena
WIH pa3JIesioB
JCIUTLUTAHBL, B BUJIE
cobeceJ0BaHUs
npernoaaBaTens u

oOyuaromierocs




KENC-3AJIAUH

2 cemecTp
3amanue 1

1. JIBe aBTOMAILIMHBI IBUXKYTCS 110 JOpPOraM, Yroj MEXy KOTopbiMu, @ = 60°. CKOpoCTh aBTOMAILINH
01= 54 xM/4 1 v2= 72kM/4. C KaKO# CKOPOCTHIOV YAAISIOTCAMANINHBI OJTHA OT JAPYroii?

2. Opyaue, XECTKO 3aKpeIUIeHHOE Ha KENe3HOJOPOKHOW miaTtgopme, MPOHU3BOIUT BBICTPEN
BJ0Jb IOJIOTHA »e€Je3HOW goporu moj yriaoMm o = 30° k juHuUM ropusoHTa. OnpeneauTsb
CKOpOCTh Uz20TKaTa miaaT(opMbl, €CIM CHapsJ BBUIETAET cO CKOpocThio Ui = 480 M/c. Macca
1aTOpMBbI C OPYIMEM | cHapsaamu Mz = 18T, Mmacca cHapsga My = 60 Kr.

Samaune 2

1. Ilap maccoit m1= 1 Kr ABUXKETCS CO CKOPOCThbIO 01= 4 M/C U CTAJKHUBAETCS C IIApOM Maccou
M2=2Kr, ABWXYIIAMCS HaBCTPEUy €My CO CKOpOCThIO v2 = 3 m/c. KakoBbl ckopocTrU; U U2mIapoB
nocie ynapa? Yaap cuurath abCOJIFOTHO YIPYTUM, MPSMBIM, IIEHTPAIbHBIM.

2. OnpeienuTh KOJMYECTBO TETUIOTH Q, KOTOpPOE HA0 COOOMMUTE Kuciopoay oobemoMm V = 50 i1 mpu
€ro U30XOPHOM HarpeBaHHH, YTOOBI JaBJIEHHE T'a3a MOBbICHIIOCH Ha Ap = 0,5 Mna.

3amanue 3

1. UneanpHbiii ra3 coBepuiaer nukia KapHo npu TtemmepaTtypax TeruonpueMHuka 72 = 290 K u
teriootaatunka 71 = 400 K. Bo ckonbko pa3 yBenuuurtcs KOd(GQGUIUEHT MOJIE3HOTO JACHCTBUS 1
[UKJIa, €CTIU TeMIIepaTypa TeIIooTaaTdYuka Bo3pacrer 10 71 = 600 K?

2. Haiitu Maccy MBOJBI, BOIIEIIICH B CTEKIAHHYIO TpyOKy ¢ muamerpoM KaHama d = 0,8 mm,
OIYILEHHYIO B BOY Ha Malylo riyouHy. CuMTaTh CMauyMBaHHUE MOJIHBIM.

3amanue 4

1. ITpu M30TEpMUYECKOM pacIMpeHuu azota npu temreparype 7 = 280 K o6bem ero yBenuuuiics B
nBa pasa. Onpenenuth: 1) COBEpIICHHYIO NPU PaCHIMPEHHH ra3a pabdoty A; 2) usmenenue AU
BHYTPEHHEH 2HEpruu; 3) KOJM4YeCTBO TEIIOTH Q, mojydyeHHoe ra3oM. Macca azora m = 0,2 xr.

2. UneanpHblii ra3 coepinaet 1uki Kapro. Temneparypa TiTeIiooTaTduka B 4eThipe pasza (N = 4)
OoJbiIe TeMIleparypsl TemonpueMHuka. Kakyioo m0710 @ KOJIMYecTBa TEIUIOTHI, MOJYYEHHOTO 3a
OJIMH IIUKJI OT TeIUIOOTAATYUKA, Ta3 OTAACT TEIUIONPUEMHUKY?

3amanue 5

1. Kakyro paboty 4 HaJ0 COBEpIINTH MPHU BBIAYBAHWU MBUIBHOTO MY3bIPs, YTOOBl YBEITUYHUTH €O
o6bem ot V1 =8 em® 10 Vo= 16 cm? Cuntath MPOLIECC U30TEPMUUYECKHM.

2. Ha cxambpe JKyKOBCKOTO CTOMT 4YENIOBEK M JIEPKUT B PYKax CTEP>KEHb BEPTHKAIBHO 1O OCH
ckaMbu. CKaMbsl C YEIOBEKOM BpaIlaeTcs C YIIOBOM CKOpocThio w1 = 4 pan/c. C Kakoi yrioBoi
CKOPOCTBIO 2 OyIeT BpaliatbCsi CKaMbs C YEIIOBEKOM, €CJIH MOBEPHYTh CTEPKEHb TaK, YTOOBI OH
3aHs1 TOPU30HTANIbHOE MoJI0kKeHNue? CyMMapHbIii MOMEHT MHEPLIUU YEJIOBEKA U CKAMbH J=5
Kr - M? . JnuHa crepxkHs £ = 1,8 M, Macca m = 6 kr. CuuTaTh, 4YTO LEHTP MACC CTEPHKHS C YEIOBEKOM
HaXOJHUTCS Ha OCH MIATQOPMBIL.

3aganue 6



1. Kakas pabora 4 Oyner coBepiieHa CHJIaMH TPaBUTALMOHHOTO TOJIS P MAJACHUHU Ha 3eMITI0 Tena
maccoit m=2 kr: 1) ¢ BeicoTsl h = 1000 kM; 2) u3 6eckoHeUHOCTH?

2. Touka y4acTBYeT OJJHOBPEMEHHO B JBYX B3aUMHO NEPIEHAWKYISPHBIX KOJCOAHMSIX, YpaBHEHUS
KOTOPBIX X = Aisinoit m Y = Ascoswat, tne A1 = 8 cm, A2 = 4 cm, w1 = w2 = 2¢. Hamucats
ypaBHEHHE TPACKTOPUH U OCTPOUTH ee. [loka3aTh HampaBiIeHHE IBUKCHUS TOUKH.

3 cecmecTp
3ananue 7

1. B ckpermieHHbIE TOJ MPSIMBIM YTIIOM OJTHOpOHbIe MarHuTHOE (H = 1 MA/M 1 anekrpuueckoe (£ =
50 kB/m) nonst Baeren woH. [Ipu kakoi CkOpocTH V MoHA (TI0 MOAYJIO M HAMPABICHUIO) OH OyIeT
JBUTATHCS B CKPEIIEHHBIX MOJISX MPSIMOJIMHEHHO?

2. OnpenenuTh MarHUTHBIM MOTOK @, MPOHHM3BIBAIOIIMK coseHown, eciu jmuHa £ = 50 cM  u
MarHuTHbeI MOMeHT pm= 0,4 BO.

3aganue 8

1. Konp1io 13 MeaHOTO TIpOBOIa Maccoit M = 10 T moMenIeHo B 0JHOPOTHOE MAarHUTHOE TI0JIE

(B =0,5 Ta) Tak, 4To MIOCKOCTh KOJIbIIA COCTABIISAET yrod £ = 60° ¢ THHUAMU MarHUTHOW UHTYKITUH.
Omnpenenuts 3apsia Q, KOTOPBINA MPOMIET MO KOJIBITY, €CIIH CHATH MarHUTHOE TIOJIE.

2. VcTovHMK TOKa 3aMKHYIIM Ha KaTymky conpoTtuBieHrneM R = 20 Om. Uepes Bpems t = 0,1 ¢ Toka
| B xarymike nocturna 0,95 mpenensHOTO 3HaUeHUs. ONpenenuTh HHIYKTUBHOCTh L KaTymikw.

3amanue 9

1. DneKTpOoH MBWKETCS BAOJL CHIIOBOW JIMHUMA OAHOPOJHOTO DJIEKTPHUYECKOTO ToJit. B HekoTopoi
TOYKE TOJISI C MOTeHHHaToM @1 = [0 B »mektpoH umen ckopocts Vi = 6 Mwm/c. Onpenenuthb
MOTEHIMAT (2 TOYKH TOJIS, JOUIS 10 KOTOPOH AJIEKTPOH MOTEPSET MOJOBHUHY CBOEU CKOPOCTH.

2. Tlnockuii KOHAEHCATOP C IUIOMAAbI0 TwiacTHH S = 200 em? Kaxmas 3apspKeHa 10 Pa3HOCTH
noreniuanoB U = 2 kB. Paccrosuue mexnay miactuHamu d = 2 cu. JIMDIEKTPHK — CTEKIIO.
Omnpenenuth sHepruto W nosst KOHJeHCATOPa U TJIOTHOCTh SHEPTUHU (0 TIOJISL.

Samanue 10

1.9]IC 6arapeu ¢= 12 B. Ilpu cune toxka | = 4 A KII]] 6arapeu n = 0,6. Onpeaenutb BHyTpeHHEE
conpoTuBiieHue R; 6aTapen.

2. Cuia TOKa B IENU M3MEHsETCS cO BpeMeHeM Mo 3akony | = loe™. Onpenenuts KOIMYECTBO
TEIUIOThI, KOTOPOE BBIACIUTCS B MPOBOJHUKE compoTuBieHueM R = 20 Owm 3a Bpems, B TE€UCHHE
KOTOPOTO TOK YMEHBIIUTCA B € pa3. Kospduuuent a npuuats pasueiM 2 - 102¢?,

3amanue 11

1. Tlo IByM CKpEIICHHBIM 101 TPSIMBIM YTJIOM OSCKOHEYHO JJIMHHBIM POBOIOM TekyT Toku | u 21 (I
=100 A). OnpeenuTh MarHUTHYIO HHAYKIHIO B B Touke A (puc. 10). Paccrosauie d = 10 cm.

2. KBazmpatHas NpoBoJIOYHAs paMKa pacHojoXeHa B OJHOM IJIOCKOCTH C JJIMHHBIM MPSMBIM
IIPOBOJIOM TakK, YTO [JBE €€ CTOPOHBI NapaieNbHbl IpoBoay. Ilo pamke M mpoBOLy TEKYT
onuHakoBble TOKU | = 200 A. Omnpenenuts cuity F, neificTByromyto Ha pamKy, eciau Oivkaiias K
IIPOBOJly CTOPOHA paMKH HaXOAUTCS OT HETO HA PACCTOSIHUU, PABHOM €€ JUTMHE.

Samauue 12



1. Crepxenp anuHoi € = 20 cM 3apshk€H paBHOMEPHO DPACIPEAEICHHBIM 3apsAOM C JIMHEHHOU
mwiotHOCTHIO T = 0,2 MKKi/M. Crepskenb Bpamaercs ¢ yactotoif N = 10 ¢! oTHOCcuTensHO ocH,
NEPIEHANKYISIPHON CTEP)KHIO M MPOXOJAIIeld depe3 ero koHer. Ompenenuts MarHUTHBI MOMEHT
Pm, OOYCIIOBJICHHBIN BPAILICHUEM CTEPIKHSI.

2. MarauTHbI# MOMEHT Pm TOHKOTO IIPOBOJSIIEr0 KOMBHA Pm = 5 A - M%. OmpenenuTh MarHUTHYIO
MHAYKIHIO B B TOuke A, HaxosmIecs Ha OCH KOJIbIla M yJaJICHHON OT TOYEK KOJIbIa Ha PACCTOSIHUE
r =20 cwm (puc. 7).

3aganue 13

1. Tlo Tpem mapaisieabHbIM HPSMBIM TPOBOJAM, HAXOSIIIUMCS Ha oJuHAaKoBOM pacctosiHuu d = 20
CM JIpyr OT Jpyra, TekyT oauHakoBbie Toku | = 400 A. B aByx mpoBojax HampaBlIeHHUs TOKOB
COBIAal0T. BBIYMCINTD Ul KQXKI0TO U3 MPOBOJIOB OTHOIIEHUE CUJIbI, ACHCTBYIONIEH HA HEro, K €ro
JUIMHE.

2. Tuck paguycoMm R = 8 cM HeceT paBHOMEPHO pacIpe/ieieHHbIN 110 ToBepxHOCTH 3apsia (o = 100
uKn/m?). OnpenenuTs MarHUTHBIH MOMEHT Pm, OOYCTIOBIEHHBIH BpalieHHeM UCKA, OTHOCHUTETBHO
OCH, MPOXOJSAIIEH 4Yepe3 ero LEHTP U MEPHECHAUKYIIPHON IUIOCKOCTH JIMCKAa. YTJOBas CKOPOCTH
BpareHus aucka o = 60 pang/c. 5.

4 cemecTp
3ananue 14

1. Cpennss dHepreTHueckas CBETUMOCTH R mosepxHocTH 3emmu pasHa 0,54 JIx/(cm? mun). Kakosa
NoJKHa ObITh TemrepaTypa 7T MOBEpPXHOCTU 3€MIIM, €CJIH YCIIOBHO CUMTaTh, YTO OHA M3JIydaeT Kak
cepoe Teno ¢ koddduimentom yepHoTsl ar=0,25?

2. Ha nMHKOBYIO TUIaCTUHY HANpaBJIEH MOHOXpOMAaTHYECKUN My4dok cBeTa. DOTOTOK MpeKpaliaercs
Npu  3aJiepKuBaromel pasHoctu noteHnuanoB U = 1,5 B. Onpenenuts JUMHY BOJHBI A CBETa,
MaJaoIlero Ha IIacTUHY.

3aganue 15

1. Onpenenuth UMIYIBC pe DIEKTPOHA OTIAYH, eciid (HOTOH C 3Heprueit €1 = 1,53 MaB B
pe3ynbTaTe paccessHUus Ha CBOOOHOM 3JIEKTPOHE MOTEPsUT /3 CBOEH SHEPruu.

2. IIpu kakoii ckopoctu B (B JOJSX CKOPOCTH CBETA) PENIATUBUCTCKAsE Macca Jito00il YaCTHIIbI
BelecTBa B N = 3 paza 60JbIlie Macchl MOKOs?

3amanue 16

1. Temnepatypa abcontotHo yepHoro Tena T =2 kK. Onpenenuts AIUMHY BOJIHBI Am, HA KOTOPYIO
INPUXOJUTCS MAaKCUMYM SHEPIUHU M3ITy4EHUS, U CIICKTPAIBHYIO IJIOTHOCTh YHEPTeTUYECKON
CBETHUMOCTH (M31y4aTesbHOCTH )(7,T)max AJIsL TOW JUTUHBI BOJHBL.

2. ®otoH c sHeprueil ¢ = 10 5B manmaer Ha cepeOpsiHYIO IUIACTUHY M BbI3bIBaeT (POTOAIPPEKT.
Onpenenuts UMIYIbC P, MOJYYEHHBIH IUIACTUHOM, €CIIM NPHUHATH, YTO HANpPABICHUS JBHKCHUS
¢doToHa 1 HOTOINEKTPOHA JIe)KAT HA OJHOM MPSIMOM, NEPHEHIUKYIIPHON MOBEPXHOCTH IIACTHH.

3amanue 17

1. Bo ckoipko pa3 uM3MEHHUTCS mepuoi I BpallleHHe 3JeKTpPOHAa B aTOME€ BOJIOPOJA, €CIM IpH
nepexo/ie B HeBO30yXI€HHOE COCTOSIHUE aTOM M3ITy4rsI POTOH € ATMHOM BOJIHBI A = 97,5 HM?

2. [Tpu KakuX 3HAYEHUSAX KUHETUYECKON sHepruu 7 3JeKTpoHa omulKa B onpeeeHuH 1e0poieBcKo
JUTMHBI BOJIHBI ATIO HEPEIATUBUCTCKOM dopmyne He nmpesbimaer 10%?



3aganue 18

1. Anpda-uyacTuna HaxoOUTCA BOECKOHEYHO TIIyOOKOM, OJHOMEPHOM, MPAMOYTOJIbHOM
MOTEHIUAIbHOM sIIuKe. Vcrnoap3ysl COOTHOLIEHUE HEONPEAEICHHOCTEM, OLIEHUTh WHUPUHY
{ AmuKa, €Ciau U3BECTHO, YTO MUHUMAJIbHAS SHEPTHUSA o-4aCTHIBI Emin = 8 MaB.

2. Cpennee BpeMs ku3HH At aToMa B BO30YKIEHHOM COCTOSHMH cocTaBiseT okono 1078 c. Ipu
mepexoJe aromMa B HOPMaJIbHOE  COCTOSHHE  HCIycKaeTcss  (OTOH, CpeaHss  JJIMHA
BOJIHBI <A> kotoporo paBHa 400 HM. OIICHHTH OTHOCUTCIBHYIO IHMPUHY AA/Au3mydaemoit
CHEKTPalIbHOW JMHUH, €CJIM HE IPOUCXOUT YIIMPEHUS JIUHUHU 33 CUET JPYTUX MPOLECCOB.

3ananue 19

1. DnexkTpoH HaxoAMUTCs B OECKOHEYHO TIIyOOKOM, OJHOMEPHOM, IPSIMOYTOJIBHOM
MOTEHIMAJILHOM flMKe MHUPpUHOH £. B kakux Toukax B uHTepBaje 0<X<{ MIOTHOCTU BEPOSITHOCTH
HAaX0>K/ICHUSI JIEKTPOHA Ha BTOPOM UM TPEThEM SHEPTETUUECKUX YPOBHAX OJMHAKOBBI? BrIunciauTh
IJIOTHOCTh BEPOSITHOCTHU JIJISl ATUX TOUeK. Penienne noscHUTh rpadukom.

2. Onpenenuth yncio Nsajgep, pacmagaronuxcs B TeUeHHe BpeMenu: 1)t1 = 1 MuH;

Kpurepun onenku:

—€CJIM CTYJEHT NMPaBUJIBHO eI OJIHY 33/1a4y, TO OH Mojyd4aer 2,5 Oaia.

Bonpocs! 1u1s1 pyOesKHOM aTTecTAnMH

Bropoi cemectp
Bomnpocs! k nepBoii pyOeXHOH aTTecTanuu

1. MarepuanbHas TOYKa, PaJUyC-BEKTOP, BEKTOPHI MEPEMELICHUs, CKOPOCTH, YCKOPEHHs. 3aKOH
JIBMDKEHUS, TPAEKTOPUS U MTPOIIEHHBIN MyTh.
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JIBi>KeHHE 10 OKPYKHOCTU. BeKkTopbl yrioBoMl CKOpPOCTM M YIJIOBOro YyckopeHus. CBsi3b
JIMHEWHBIX U YIJIOBBIX KHHEMAaTUYECKUX BEJIUYMH.

IIepssiit 3axk0oH Hprorona. MHepuuanbubie cucreMsl oTcuera. Macca, UMITyJIbC, CUa.

Bropoit 3akoH Herorona. Tperuit 3akoH HproToHa.

Bec Tena. Hesecomocth. Cuitbl TpeHus.

Pabora cuiel, MomHoCTh. Kunernueckas sueprust Ilorennuansaas sueprus. CBsi3b MEXIY CHIION
Y MOTEHIMAIbHOW SHEPTrUEH.

CoxpaHeHue M0JTHOM MEXaHUYECKOW SHEPrul MaTepuaIbHOW TOUKH B I10JI€ IOTEHUUATIbHBIX CHIIL.
LlenTp Macc 1 3aKOH €ro ABUKEHHUS.

3aKOH U3MEHEHMSI U COXPAaHEHUSI UMITYJIbCa CUCTEMbI MaTEpUAJIbHBIX TOUEK.

. MomenT unepiuu. Kunetnueckas sHeprus BpalllalolIerocss TBEpAOro Tena. MoOMEHT uMIlyibcea,

MOMEHT CUJIbl OTHOCUTEJIBHO OCH.
JlaBieHue B KUAKOCTAX U ra3zax. 3akoH [lackans.
3akoH Apxumea.
YpaBHEHHE HEPA3PBIBHOCTH
VYpaBHenue bepnynnm.
JlamunapHoe teuenue. TypOynenTHoe Teuenue. Yucno Pelinonbca.
Bsaskocts.
[IpeoOpazoBanusa [amunes. MexaHuyeckuil  OPUHLMI — OTHOCUTENBbHOCTH. [locTynaTel
cnienuanbHoM Teopun otHOcuTensHOCTH (CTO).
[IpeoGpaszoBanust Jlopenua
PenstuBucTckuit 3akoH npeodpa3zoBaHUs CKOPOCTEH.
PenstuBuctckuit umnynsc. PenstuBucrckas ¢opma Broporo 3akoHa HeroToHa.
3aKOH B3aUMOCBSI31 MacChl U SHEPTHU.

lapmoHnueckne KoOIEOAHUS W WX XaPAKTEPUCTUKH. HuddepenumnansHoe ypaBHEHHE
TapMOHHYECKHX KOJIeOaHUH.
MexaHnueckie TapMOHMYECKHe KoJjieOaHusi.  KuHeTmdeckas W TIOTEHIMAJbHAs SHEPTUH

TapMOHHYECKHUX KOJIeOaHUH.

lapmonnueckuit ocuussatop. [IpyxuHHbI MasTHUK. PU3NYECKUIT MagTHUK. MaTreMaTH4eCKHil
MasITHUK.

Mexannyeckue BoJiHbL. [Ipo1oyibHBIE U TTOTIEpEUHbIE BOJIHBI. [IJIHA BOJIHBI.

Bompocsr ko BTOpoii pyOexHOH aTTecTanuu

Craructudeckas GU3MKa 1 TEPMOJAUHAMUKA.

Macca u pazmepsl MOJIEKYIL.

TepMmoanHaMuueckue napamerpsl. MneanbHblil ras.

YpaBHEHHE COCTOSAHUS UACATIBHOTO ra3a. 3akoH JlanbToHa

OnbITHBIE ra30BbIE 3aKOHBI.

Xa0THUYHOCTH MOJIEKYJISIPHOTO BMKEHUA. CpelHss CKOPOCTh MOJIEKYII.

[TonsiTre aGCOMIOTHOM TeMIepaTypsl U OCHOBHBIE onoxeHuss MKT.

3akoH MakcBesuia 0 pacpeeJIEeHUN MOJIEKYJI HECAIBHOTO Ia3a 110 CKOPOCTSIM.
bapomerpuueckas ¢popmyna.

10. Cpennee uMcia0 CTOIKHOBEHUH U CpeAHss JUIMHA CBOOOHOTO Mpobera MoJIeKyJl.
11. SIBnenus nmepeHoca.

12.ITpenmer TepmoarHaMUKU. OCHOBHBIE ONIpENEICHNS. BHYTpEHHs SHEPT U CUCTEMBI.
KonundecTBo TEMIoOTHI.

13.I1epBoe Ha4anO TEPMOJMHAMUKH.

14. TerumoemkocTh raza. @U3NUECKUN CMBICI YHUBEPCAIBHOMN ra30BOM MOCTOSHHOM.
15.IIpumMeHeHne nepBoro Hayajaa TEPMOJANHAMUKH K U30IIPOLIECCaM.
16.Anuabatusiii mpouecc. [TomutpornHselii mpoiecc.

17.Kpyrosoii nporiecc. OOpaTtumbie 1 HEOOPATUMBbIE TPOLIECCHI.

18.2HTpomnus.



19.Bropoe Hauano TepMOAMHAMUKH.

20.Huxn Kapno u ero KII[ anst uaeanbHOTO rasa.
21.Ypasuenue Ban-nep-Baanbca.

22 .M3otepmbl Ban-nep-Baanbca.

23.BHyTpeHHSs DHEPIUs pealbHOIo rasa.
24.3¢dext xoyns-Tomcona.
25.TloBepxHocTHOE HaTshKeHUE. CMauynBaHUE.
26.Vcnapenue u riaBjcHUE.

Tperuit cemectp
Bompocs! k iepBoii pyOexxHO# aTTecTanum

1.2nexTpuzanus Teq. DAESKTPUUSCKUN 3apsii. 3aKOH COXpPAHECHHS 3apsiia.

2. 3akon Kynona.

3.9nexTpudeckoe nojie. HanpsskeHHOCTD SIEKTPUYECKOTO TTOJIA.

CusioBble JIMHUA MAarHUTHOTO TIOJIS.

4.PaboTa moJisl MpU TEPEMEIICHUH 3apsija.

5. IloTeHuman, pa3HOCTh MOTEHIUAIIOB.

6.HanpspkeHHOCTh Kak TPaIMeHT MOoTeHIMala. DKBUIMOTCHIIMAIbHBIE TTIOBEPXHOCTH.
7. Tlonsipuzanust TUAIAEKTPUKOB. HampsykeHHOCTH MOJIs B TUDJICKTPUKE.

8. OnektpoeMkocTb. KoHneHcaTopsl. [Ipumenenne kKoHIEHCATOPOB.

9. DHeprus 3MeKTPOCTATHYECKOTO MOJIA.

10.9nexkrpuueckuii Tok. Cuna Toka. [IocTOSIHHBIN TOK.

11.3akon Oma nst yyactka uenu. COnpoTUBICHHE MPOBOJIHHUKA.

12.Tunel coenuHEHUs MPOBOIHUKOB.

13.Ctponnue cuibl. JIC. 3akon OMa 11 TOJHOM IIemHu.

14.3axkon Jlxoyns-Jlenmna. Pabora Toka. MomHOCTh TOKAa.
15.9nekTponpoBoHOCTE TBEPABIX Ted. [Ipupona Toka B MeTasiax.
16.MarautHoe mosne. CUJIOBbIE JTMHUM MArHUTHOTO ToJis. HanmpsKeHHOCTD.
17.3akon buo- Caapa-Jlamnaca.

18.Cuna Ammnepa. BzanmoericTBre napasieibHbIX TOKOB.

19.Cuna Jlopenna.

Bomnpocsr ko BTOpoii pyOexHOH aTTecTanuu

1.BemectBo B MarHuTHOM mnose. IlapamarHeTwku, 1MaMarHeTUKH.

2. Dddexr Xoimna.

3.Ilupkynsauus BeKTopa B MarHuTHOTO 110J11 B BaKyyMe.

4. Teopema ['aycca nns nons Bektopa B.

5. PaboTta no nepemenieHuo NpoBOAHUKA U KOHTYPa ¢ TOKOM B MarHUTHOM TIOJI€.

6. DJIeKTpOMarHuTHasE MHAYKUUSA. MarHUTHBIA TOTOK.

7. 3aKOH IEKTPOMAarHUTHOW WHAYKLUUHU U NpaBuwiio JlopeHua.

8. Camounaykuus. IJ1C- caMOMHIYKIINH.

9. UHAYKTUBHOCTh NPOBOJHUKA U B3aUMHasl MHIYKTHUBHOCTb. DHEPIHsl MAarHUTHOTIO MOJIS.
10. OnexTpomaruutHoe mouie. Toxk cmemenus. Buxpesoe moue.

11. IlepeMeHHBIN TOK. [IeficTByIOIEE 3HAUYEHUS HANPSIKEHUS W CUJIBI TOKA.

12. IHAyKTUBHOCTh U €MKOCTh B LIENHU INEPEMEHHOIO TOKA.

13.3akon Oma i uenu MepeMEeHHOTo TOKa.

14.Konebarenpupiii koHTYp. @opmyna Tomcona. CoGcTBeHHBIE KOJeOaHMS.

15. CBoOOIHBIE M BBIHYXKACHHBIE KOJIEOaHUs. DIEKTPUYECKUE aBTOKOJIEOAHUS.

16. Pe3oHaHC TOKOB M HampsHKEHUM.

17. XapakTepucTUKH KoJiebaHUs Ipolecca, MeproJ], YacToTa, aMIUINTya, (aza KojeOaHHi.
18.OnexTpoMarHuTHbIE BOJIHBI .BOJIHOBBIE ypaBHEHHUE.



19. OHeprus snexTpoMarHUTHBIX BoJIH. OnbIThl ['epra.
20.IlIkana 37€KTPOMAarHUTHBIX BOJIH.
21. ®oromerpus. OCHOBHBIE (POTOMETPUIECCKHIE BETUIHHBI i UX CTUHUIIBI.

22. I'eometpuueckas onrtuka. [loHsTHE CBETOBOTO JTyya 3aKOHBI OTPAKEHHUE U MPEIOMIICHUE CBETA.

23. IlonHOE OTpaKEeHHE CBETA.

24 TlpenomiieHHE U OTpPAXEHUE CBETA HA CHEPUIECKOM IPaHUIIE ABYX Cpe.
25. 3epkana. Tonkue nuH3bl. DopMysia TUH3BI

26. ITocTpoenue n300pakeHUI B TOHKHUX B JIMH3aX U C(HEPUIECKUX 3epKajax.

1.

03N N bk~ W

9.

UYeTBepThlii cemecTp.
Bomnpocsl k mepBoii pyOeXHOH aTTecTanuu

SIBnenue unTepdepeHu ceeta. BpeMeHHas U MpoCTpaHCTBEHHAs! KOT€PEHTHOCTb.
WNuTepdepeHius B TOHKUX MJIEHKAX.

SBnenne qudpakuuu. [Ipunuun Irolirenca ®penens

Merton 30u @penens. Judpaxius OpenHens.

Hudpakunu @paynrodepa Ha 01HOM 1IenH U Ha TU(PAKIUOHHON PEIIeTKH.
JudppakuroHHas penieTka.

Jludpakuusi peHTTeHOBCKUX JIydel Ha KpHUcTaiax.

[Tonsipuzanusa ceera. [lonsipuzaTopbl U aHAM3ATOPHI.

AHanu3 nojasipu30BaHHOTO CBETA. BpanieHue miocKoCTH MOJISIpA3aliy.

10. SIBnenue aucnepcuu CBETA.

11

Jlormoienue ceera.

13. Dddexr Jomnepa.
14.9ddext BaBunosa - Uepenkosa.

15

.TenmoBoe wu3myueHue

16.3aK0HBI paBHOBECHOTO TEIJIOBOTO U3TyYEHHUS.

17. 'unoresa [1nanka. @opmyna [lnanka

18. KBaHT uznmydeHusi. DHEPrusi KBaHTa U3Ty4EHUSI.

19. ®otosrnexrpudeckuii r3¢pdext. 3akonsl CToseToBA.
20. YpaBHeHnue DitHmITeHA 17151 BHENTHEro (hoTodddexra.

0O ~NON N kAW —

\O
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11.
12.
13.
14.
15.
16.
17.

Bompocsr ko 2 pyOexHOM aTTecTaluu

. Macca u umnynsc ¢otoHa. JlaBnenue cBera.

. Dpdext KomnroHa.

. BornoBast pynxkius.

. Bosina ge- bpoitns. CooTHoOIIEHUS HEOTIPEIETISHHOCTEM.

. Ypasuenue llIpeaunrepa.

. YpaBuenue lllpenunrepa s cTaiuoOHapHBIX COCTOSHUM.
. TynHenbHbIN 3 PeKT.

. IToTeHIIMaNbHBIN AIUK.

. JInHEeNHbI rapMOHUYECKUN OCLUILIATOP.

. /IBOMICTBEHHOCTB NpEACTaBIECHUN 0 BenlecTBe. KopmycKyJIspHO- BOJTHOBOM Ayallu3M.
OmneiTel Peseppopra. JInneituaTeie crieKTpbl aTOMOB.

Omnebitel @panka u 'epua. Moaens atoma Bogopoaa bopa- Pezepdopna.

MarHuTHbIi MOMEHT 2J1eKTpoHa. CEKTp aToMa BOAOPOJIa.

CrneKTpbl MHOTO3JIEKTPOHHBIX aTOMOB. XapaKTePHUCTUUECKUE PEHTI€HOBCKHUE, CIIEKTPHI.
3akoH Mo3nu. Bogopo1onog00HbIe CIIEKTPHI.
[Tpupona xumuueckoil cBsi3u. Mosiekyinsipable criekTpbl. KoMOMHaMOHHOE paccessHUe CBETa.

[Mpunun [aynu. DnexTponHble 06om0uku. [leproauueckas cucrema 3eMeHToBMeHieneeBa.
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JIroMmuHeCHEeHIUS.

18. CrioHTaHHOE U BBIHYXJ/IEHHOE U31y4eHUs. JIa3epsl.

19. EcTecTBeHHAs paiMOaKTUBHOCTh. 3aKOH PaJlMOaKTUBHOTO pacmaja.

20. Cocras sapa. HykioHnsl. 3apsig 1 MacCOBO€ YUCIIO siApa. DHEPrUU U CBA3U sIpa.

21. U3otomnsbl, MickyccTBeHHBIE MIpEeBpallleHus saep. a- U B-pacnana, y-usnyueuue. SnepHoie
peakiuu.

22. O0oJio4euHas U KareJIbHasi MOJICTH Spa.

23. llenenwue snep. Llennas peakuus. SlaepHble peakMy HA TEIUIOBBIX U OBICTPBIX HEUTPOHAX.
Peakuus cunTtesa, npodiema ynpaBiaseMOro TEPMOSAEPHOTO CUHTE3A.

24. dynnameHTaNbHBIC B3anmoeicTBusl. Kitaccuukanus 21eMeHTapHBIX YaCTHII.

25. B3aumoeiicTBre 311€MEHTapHBIX YaCTUI] U 3aKOHbI COXpaHeHus. YacTHIlbl M aHTUYaCTHULIBI.
26. bapuonsl u me30Hbl. Pe3onancsl Kocmuueckue nyuu.

27. ®ynnamMeHTaNbHbIC YaCTHUIIBI. YaCTUIBI-yYaCTHUKH M YaCTUIBI-TIEPEHOCYUKH
B3aUMOJECHCTBUM.

Kpurepun onenku:
- ecsin .BnostHEeHO 100% 3amanus, To cTyneHT nony4daet 20 6anos;
- €CJIN .BBINOJIHEHO 75% 3aaHusi, TO CTYAEHT nomy4aer 15 0ansos;
- ecnu .BeIOTHEHO 50% 3amanust, TO CTyAeHT nomay4aet 10 6amios;
- €CJIM .BBIIOJIHEHO 25% 3a/1aHusl, TO CTYACHT Moy4yaeT 5 6auios;

- €CIH .BBIMOJIHEHO MeHee 25%3ananusi, To CTyAeHT nonydaet 0 6amios.

KommnuiekT 3aganni 1Jisi KOHTPOJIbHOM padoThl

2 ceMecTp
Kontponpsnas padota Nel.
Bapuanr 0.

110. Touka ABMKETCS MO OKPYKHOCTH paguycoM R = 30 cM ¢ MOCTOSIHHBIM YTJIOBBIM YCKOPEHHEM &.
OnpenenuTe TaHT€HIUAIBHOE YCKOPEHHME «TOYKH, €CIM H3BECTHO, 4TO 3a BpeMst = 4 ¢ onHa
COBEpIMIA TPH 000POTA U B KOHIIE TPETHETo 000pOTa €€ HopMalbHOe yCKOopeHue  an= 2,7 m/c.
120. Jlogka anmuHoM ¢= 3 M u Maccoil m= 120 kr cTouT Ha crnokoiHoi Boae. Ha Hocy u kopme
HaxoIsaTcsl JBa peibaka maccamu M= 60 kr u M= 90 kxr. Ha cKkoibKO CABUHETCS JOIKa
OTHOCHUTEIILHO BOJIbI, €CIIA PHIOAKH TIOMEHSIOTCS MECTaMU?

130. Illap maccoit M= 2 Kr CTaIKWBAeTCS C MOKOSIIMMCS IIApoM OOJBIICH MacChl U MPU TOM
tepsier 40% xkuHeTHueckoi SHepruu. OmpenenuTs Maccy My OoJblIero mapa. Yaap CYHMTaTh
a0COTFOTHO YIIPYTUM, MPSMBIM, IIEHTPAIbHBIM.
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140. Kaxkas pabora A momkHa ObITH COBEpILEHA MPH MOAHATUH C 3€MJIM MaTEPHAJIOB JUIS MOCTPONRKU
WIMHIPUYECKo TpyObl BeicoToi h= 40 M, HapykHbIM quameTpoM D = 3,0 M W BHYTPCHHUM
muamerpoM d= 2,0 m? [110THOCTB MaTepuana p NPUHATH paBHOit 2,8 - 10° kr/m®,

150. K koHIAaM JErkoil M HEpacTSLDKUMOW HUTH, MEPEKHHYTOH uepe3 OJIOK, MOIBEIICHBI TIPy3bI
maccamu M1= 0,2 kr u M2 = 0,3 xr. Bo ckoIbKO pa3 OTIMYAIOTCS CHIIbI, IEHCTBYIOLME HA HUTh 110
o0e cTopoHBI OT OJIoKa, ecnu macca Oiokam = 0,4 Kr, a €ro ochb JBHKETCS BEPTHKAIBHO BBEPX C
yckopenueM a= 2 m/c? ? CunaMu TpeHHs U IPOCKAb3bIBAHUS HUTH 110 OJIOKY HpeHeOpeds.

160. OnmHopoaHbIA cTepkeHb auHOM € = 1,0 M u Maccoir M = 0,7 KT MOJABEIICH Ha TOPU30HTAILHOU
0CH, TIPOXO/ISIIEH Yepe3 BEpXHHUM KOHEIl CTep>KHS. B Touky, oTcTOsIIyI0 OT OCH Ha %3 £, aOCOIIOTHO
YOPYro ynapsieT myjist Maccoll m = 5 kr, Jerdiias NeprneHAUKYIsIpHO CTEpXKHIO U ero ocu. Ilocne
y/1apa cTepykeHb OTKJIOHIICA Ha yron a = 60°. OnpeaenuTs CKopocTh MyJTH.

170. Bo ckonpko pa3 cpemHss IUIOTHOCTh 3€MHOTO BEHIECTBA OTIMYACTCS OT CPEeIHEH IIOTHOCTH
aynHoro? Ilpunare, uro paguyc Rs 3eminu B 6 pa3 MeHblIle Beca Telna Ha 3eMJle.

KontponrsHas padota Ne2.
Bapuanrt 0.

210. OnpexnenuTh KOJMYECTBO BemecTBa v 1 yrciao N Mosexyn azota maccoid m= 0,2 Kr.

220. OmpenenuTh IUIOTHOCTH p BOJISHOTO Tapa, HAXOJAIIerocs moja jgaBieHueMp =2,5 klla wu
umeroiero temneparypy 7 =250 K.

230. OmpenenuTh CpPenHIO KHHETHYECKYI0 SHepruto <En moctymarenbHOTO ABMXKEHHS U <Egp
BpalaTEIbHOTO JBWKEHHsSI MOJIEKYJIbl a3ora mpu temneparype I = 1 kB. Onpenenuts Takxke
MOJTHY0 KHHETHYECKYIO SHEPTHIO E MOJIEKYIBI TIPH TEX Ke YCIOBHUSX.

240. OpnHOATOMHBIH Ta3 MPH HOPMAIBHBIX YCIOBUSAX 3aHMMaeT o0beM V = S5i. Beraucouth
terioeMkocTh Cy 3TOro rasa mpu nocTossHHOM 00beMe.

250. B chepuueckoit kondbe BMecTUMOCThIO V = 311, comeprkaiieit a3oT, co3/1aH BaKyyM C JaBJICHUEM
p= 80 mklla. Temneparypa raza 7 = 250 K. Mo>XHO i cUUTaTh BaKyyM B KOJIO€ BHICOKUM?

260. Ompenenmuth paboTy A, KOTOPYIO COBEPIIHT a30T, €CJIU €My IPH IOCTOSHHOM JaBJICHUU
cooOmuTh KoymmyecTBO TermaoThl Q = 21 k/[kx. Haiitu Taxke m3menenne AU BHYTpeHHEH sHepruu
rasa.

270. B nukne KapHo ras nomyuwn ot terootaatyrka termioty Q = 500 Ik u coBepit padoty A =
100 1. Temniepatypa TemnootnaTanka 11 =400 K. Onpenenuts Temneparypy T2 TEIJIONMPUEMHHKA.
280. /IBe kamnu pTyTd paanycom I = 1,2 MM KaxKJasi CIIMJIMCh B OJJHY OOJIbIIYIO Karutio. OnpenenuThb
sHepruto E, kotopas BELAETUTCS MpU 3TOM CIUAHUU. CUUTATh MPOLIECC H30TEPMUUECKHIM.
Kontponbhas padoTa Nel.

Bapuanr 1.

101. Temo OpoilleHO BEPTHUKAILHO BBEPX ¢ HAYAIBHOM CKOPOCTHIO Vo = 4 M/c. Korma oHo mocturio
BEpPXHEH TOYKM IOJIeTa U3 TOrO JK€ HAYaJbHOIO ITYHKTa, C TOW ’K€ HAyaJbHOM CKOPOCTBIO 0o
BEPTHKAIBHO BBepX OpomieHO BTOopoe Teio. Ha kakom paccrosHuM h OT HayanbHOrO IMyHKTa
BcTpeTsTCs Tena? CoNpoTHUBIEHUE BO3/1yXa HE YUUTHIBATS.

111. IIpu ropU30HTAIBLHOM MOJIETE CO CKOPOCThIO v = 250 M/c cHapsia Maccoit M = 8 Kr pazopBaics
Ha JiBe yacTu. bosbmias yacte Maccoil M1 = 6 Kr moiydmia ckopocTh Ui = 400 m/c B HampaBieHUU
nosieta cHapsga. OnpenenuTs MOAYlb U HAallpaBJIEHUE CKOPOCTH Uz MEHBILIEH YacTU CHapsIa.

121. B nepeBsiHHBIN map Maccod Mi = 8§ Kr, MOJBEIIEHHbII Ha HUTH JuiMHOM ¢ = 1.8 M, momanaer
TOPU30HTAJIBHO JIETSImas myist Maccoll M2 = 4 r. C Kakol CKOPOCTBIO JIETeNa ITyJsl, €CJIUM HHUTh C
IIapOM M 3acTpsBIIEH B HeM Myleil OTKIOHMIACh OT BepTUKAIU Ha yron a = 3 ? Pasmepom mapa
npeHedpeyb. Yap myiau CYUTaTh MPSMBIM, LIEHTPATBHBIM.

131. Ompenenuth paboOTy pacTsXKEHHs ABYX COSAMHEHHBIX MOCIE0BATENLHO MPYXKHH KECTKOCTIMHU
k=400 H/m u k=250 H/m, eciiu mepBast Ipy>kxMHa IpH 3TOM pacTsHyiack Ha A =2 cm.
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141. Ilapuk maccoit m = 60 r, npuBs3aHHBIA K KOHIy HUTU JUIMHOM {1 = 1,2 M, Bpamaercs c
4acToToit M= 2 ¢, onmpasch HA TOPH3OHTAIBHYIO IIIOCKOCTh. HUTh yKOpauuBaeTcs, IpuOIMKas
mapuk K oc 10 paccrosinus {2 = 0,6 M. C kako# yactoToil Nz OyaeT Mpu 3TOM BpallaThCs MIAPUK?
Kakyto paboty A coBepmiaer BHEUIHSS Cuiia, yKOpauuBas HUTH? TpeHHeM IIapuka O TUIOCKOCTb
npeHedpeyb.

151. Ha ckambe JKyKOBCKOTO CHIUT YEIOBEK U JAEPKUT HA BBITSHYTBIX pPyKax TMpU Maccol M =5
Kr Kaxzaast. PaccrostHue oT kaxaoil rupu 1o ocu ckambh £ = 70 cM. CkaMbsl Bpalaercs ¢ 4acTOTOH N1
=1 ¢’ Kak u3MeHHTCS yacTOTa BpaleHus CKaMbH ¥ KaKyko paboTy A IpoM3BeieT YeloBeK, eclii OH
COXMET PYKH TaK, YTO PACCTOSHUE OT KaXKJOW TMpH 10 ocu yMeHbuTcs 10 {2 =20 cM? MomeHT
MHEPIMH YeJI0BEKa U CKaMbH (BMeCTe) OTHOCHTENIBHO OcH J= 2,5 KT * M2,

161. Omnpenpenuth HanpsbkeHHOCTh G TpaBHTaMOHHOTO moJisi Ha BbicoTe h= 1000 kM Hax
MOBEPXHOCThIO 3eMiu. CuuTaTh W3BECTHBIMU YCKOpEHHE § CBOOOJHOTO NaJEHUS Yy MOBEPXHOCTU
3emun u ee paauyc R.

171. Ha crepxue nnuHOM ¢ = 30 cM yKpemieHbl JIBa OJIMHAKOBBIX I'Py3HKa: OJUH — B CEpEIUHE
CTepXHS, Ipyrod — Ha OJHOM Hu3 ero KoHIOoB. CTepKeHb C TIpy3amMH KOJeOJIeTcsl OKOJIO
ropu3oHTaNIbHOM ocH. [Ipoxossiieit yuepe3 cBOOOAHBIN KOHEI] cTepxKHs. OnpeaenuTh NpUBEICHHYIO
ey L m mepuox T mpoCThIX rapMOHMYECKHUX KOJEOaHWH MAHHOTO (U3NYECKOTO MasTHUKA.
Maccoii cTepkHsl IpeHeOpeyb.

KontponrHas padota Ne2.
Bapuasnr 1.

201. OnpenenuTh KOJIMYECTBO BemiecTBa vl 9yrcio N MoJieKyn kuciaopoaa maccoid m= 0,5 kr.

211. B mwmmaap amuHOW ¢ = 1,6 M, 3alOTHCHHBIH BO3AyXOM IPH HOPMAIBLHOM aTtMochepHOM
JABJICHUW [Po, HayalW MEJUICHHO BJBUTAaTh IMOPIIEHb IUIOMIAAbI0 oOcHOBaHus S = 200 cM2.
Onpenenuth cuiny F, eiCTBYIONTYIO Ha TIOPIIIEHb, €CIIM €r0 OCTAHOBUTH HA paccTossHUM {1 = 10 cMm
OT JTHa LUJIMHApA.

221. OnpenenuTh BHYTpeHHIOIO 3Hepruio U Bomoposa, a Takke CPeaHIO KHHETUYECKYIO SHEPTHIO
(<€) MOJIEKYJIBI 3TOTO Ta3a npu Temmeparype T = 300 K, eciu KoaudecTBO BelIecTBa v 3TOTO Tasza
paBHoO 0,5 MOJIb.

231. Ompenenuth MOJISIPHYIO Maccy M IBYXaTOMHOIO Ta3a M €ro yAelbHbIe TEIUIOEMKOCTH, €CIH
W3BECTHO, YTO Pa3HOCTh Cp, - Cy YACTBHBIX TEINIOEMKOCTEN 3Toro ra3a pasna 260 Jx/ (xr - K).

241. Haiitu cpenHee 4ucio (Z) CTOJIKHOBEHHUH 3a Bpems t = 1 ¢ u mmHYy cBoOOHOTO TIpodera «£»
MOJIEKYJIbI TeJIUs, €CIU Ta3 HaxoauTcs noa nasiaeHuem p= 2 klla mpu remneparype T = 200 K.

251. OnpenenuTh KOJIMYECTBO TEIIOTH Q, KOTOpoe HaIO cOOOMUTh KucIopoay oobemoM V = 50 i
IIPH €0 U30XOPHOM HarpeBaHuu, YTOOBI IaBJeHHE ra3a noBbicuiIoch Ha Ap = 0,5 Mmna.
261.MneanbHbiit Ta3 coBepmaeT muka KapHo mpu temmeparypax temonpueMuuka 72 = 290 K u
teriootaarynka 71 = 400 K. Bo ckonbko pa3 yBenuuutcs KOA(GQOUIUEHT MOJE3HOTO JACHCTBHS 1)
LIUKJIa, €CITU TeMIIepaTypa TEIUI00TAaTYrKa Bo3pacteT 10 71 = 600 K?

271. Haiitu maccy MBOJbI, BOIIENICH B CTEKISHHYIO TPYOKy ¢ aumamerpoMm kaHama d = 0,8 mm,
OTMYILIEHHYIO B BOAY Ha Malyio riayonHy. CUuTaTh cMa4yiBaHUE MOJTHBIM

KonTtponpHast padota Nel.
Bapwuanr 2.

102. MarepuanpHas TOYKa JABMKETCSA TPAMOIMHEHHO C yCKOpeHHeM a = 5 m/c?. OmpenenuTh, Ha
CKOJIbKO TYTh, MPOWUJCHHBIH TOUKOW B N — 70 CEKyHAy, OynerT OoJblie MyTH, MPOWIEHHOTO B
npensiaynyto cekynay. [Ipunsats vo = 0.

112. C Tenexku, cBOOOTHO ABMKYIIMICS MO TOPHU3OHTATLHOMY MYTH CO CKOPOCTBIO v1= 3 M/C, B
CTOpPOHY, TPOTHBOIOJIOXHYIO JBIKEHUIO TEJIEKKH, MPHITaeT 4YENIOBEK, IOCIe Yero CKOPOCTh
TENEeKKU W3MEHUIIAch U cTaja paBHOW Ui = 4 m/c. OmnpenenuTh TOPU30HTAIBHYIO COCTABIISIONIYIO
CKOPOCTH Upx YelIOBEKa MPH MPBIKKE OTHOCUTENBHO TeNexku. Macca tenesxkkun My = 210 kr, macca
yenoBeka My= 70 Kr.
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122. Tlo nHeGonbIIOMY KYCKY MSTKOTO jKeje3a, JieKalleMy Ha HakoBasibHe Maccoil mi = 300 «r,
ynapsier MosioT maccot mz = 8 kr. Onpenenuts KIIJ| # yaapa, ecnu ynap neynpyruit. IlonesHoit
CUMTATh SHEPIHIO, 3aTPAYCHHYIO Ha J1e(OpMAIIHIO KYCKa jKeJe3a.

132. U3 mraxtel rayounoit h = 600 M noaHuMaroT kieth Maccoid My = 3,0 T Ha KaHATe, KaXK bl METp
KoToporo mmeer maccy M= 1,5 kr. Kakas paGota 4 coBepmiaercs Hpu MOAHATUU KIETH Ha
noBepxHocTh 3emin? KakoB k03((UIIEHT NOJIE3HOro ASHCTBHS # TIOJbEMHOT0 YCTpOoiicTBa?

142. Tlo kacaTenbHOW K NIKMBY MaxOBHKa B BUJE TUCKa auaMeTpoM D = 75 cm u maccoit m= 40 xr
npuioxkeHna cwia F = 1 xH. OnpenenuTs yrioBoe yCKOpEeHHE € U 4acTOTy BpalleHUsi N MaxOBUKa
yepe3 BpeMms t= 10 ¢ mocne Hauana ACHCTBUA CUJIBI, €ClM paauyc FmkuBa paBeH 12 cm. Cunoi
TpPEHUsI IpeHeOpeyb.

152. Ha cxambe JKyKOBCKOTO CTOMT YEIIOBEK M JCPKUT B PyKaxX CTEP)KEHb BEPTHUKAIBHO 10 OCH
ckaMbu. CKaMbs C YEIOBEKOM BpaIIaeTCs C YIIOBOW CKOPOCThIO w1 = 4 pam/c. C Kakol yrioBoi
CKOPOCTBIO 2 OyleT Bpallarbcsi CKaMbsl C YEJIOBEKOM, €CJIM MOBEPHYTh CTEPKEHb TaK, 4TOObI OH
3aHsUT TOPU30HTATIBbHOE NoJI0keHne? CyMMapHBbIM MOMEHT MHEPIUH YeIOBEKa U CKaMbH J=5
kr - M2 . Jlnmna crepxas £ = 1,8 M, Mmacca M = 6 kr. CUnTaTh, 9TO HEHTP MACC CTEPIKHS C UETOBEKOM
HAaXOJUTCS Ha OCH MIaTQOPMBIL.

162. Kakas pabota 4 Oyner coBepiieHa CHJIAMH TPaBUTALMOHHOTO TIOJS TPU MAJCHUU Ha 3eMITIO
Tena maccoit m= 2 xr: 1) ¢ Beicotsl h = 1000 kM; 2) U3 6eCKOHEYHOCTH?

172. Toyka ygacTByeT OJTHOBPEMEHHO B JIBYX B3aUMHO MEPICHANKYISIPHBIX KOJIeOaHHIX, YpaBHEHUS
KOTOPBIX X = Aisinwil m Yy = A2C0swot, tne A1 = 8 ecm, A2 = 4 cm, w1 = w2 = 2¢1. Hamucars
ypaBHEHHE TPAEKTOPUH U MOCTPOUTH ee. [loka3aTh HanpaBieHHe JBUKEHNUS TOUKH.

KontponrHas padota Ne2.
Bapuanr 2.

202. CxonbKO aTOMOB COACPKUTCA B PTyTH: 1) KomnuecTBOM BemiecTBa v= 0,2 MOJIb; 2) Maccoi M =
1r?

212. B Gammone Haxomutcs ra3 npu Temneparype 71 = 400 K. Jlo xakoit temmeparypbl 72 Hamo
HarpeTh ras, 4ToObI €ro JaBjeHUE YBETUIMIOCH B 1,5 paza?

222. OmnpenenuTh CyMMapHYIH KHHETHYECKYIO SHEPTHIO0 FE, TMOCTYNaTeIbHOTO IBUKEHHUS BCEX
MOJIEKYJI T'a3a, HaXOIAIIerocs B cocyae BMecTUMOCThIO V = 3 11 mox naBieHueM p = 540 klla.

232. HaiiTu ynenbHble CpH cy, @ Takke MoJisipHble Cp, 1 CyTEIII0EMKOCTH YTIIEKUCIIOrO rasa.

242. OmnpeneiauTh CPEIHIOK UIMHY CBOOOJHOTO mpoOera ¢f» MOJIEKYJbl a30Ta B COCYIE
BMecTUMOCTEIO V =5 51. Maccarasam=0,5r.

252. I1pu n3oTepMuyueckoM pacuupeHun azora npu temneparype 7' = 280 K oObeM ero yBenuuuics
B aBa pa3a. OnpenenuTh: 1) COBEPIICHHYIO NMPU pacHIUpPeHUM Taza padboty A; 2) usmeHenue AU
BHYTpEHHEH 3Hepruu; 3) KOIM4ecTBO TeIioThl Q, momyueHHoe razoM. Macca azota m = 0,2 Kr.

262. U neanpHblii Ta3 coBepuiaeT uuki Kapno. Temneparypa 7iTemiooTnaTunka B 4eThipe paza (N =
4) Gompllie TeMIepaTyphl TEIUIONpHeMHUKa. Kakyto 1010 @ KoIudecTBa TEIUIOTHI, MOJIYYEHHOTO 32
OJIMH IIUKJ OT TeIUIOOTAATYUKA, Ta3 OTAACT TEIUIONPUEMHUKY?

272. Kakyro paboTy A HaJl0 COBEPIIUTH MPU BBIAYBAHUU MBUIBHOTO MY3bIPs, YTOOBI YBEJIUYUTH €TO0
o6bem ot V1 =8 em® 10 Vo= 16 cm>? Cuntath MPOLIECC U30TEPMUUYECKHM.

KonTponbHnas padota Ne 1.
Bapwuanr 3.

103. /IBe aBTOMAIIMHBI JBWXKYTCA O JOpPOraM, Yrosl MExay KoTtopeiMu, a = 60°. CkopocTb
aBTOMAIINH 01= 54 KM/4 U 02= 72kM/4. C KaKoi CKOPOCTBIOV YAAIAIOTCAMAIIMHBI OJHA OT APYrou?
113. Opyaue, *KeCTKO 3aKperyIeHHOE Ha >KeJIe3HOJOPOXKHOM mmiiaTdhopMe, MPOU3BOIUT BBICTpPEI
BJOJb IOJIOTHA €JEe3HOW Joporu moj yriaoM o = 30° k juHUM ropuszoHTa. OmnpenenauTsb
CKOpOCTh Uz20TKaTa miaaT(opMbl, €clIM CHapsJ BbUIETaeT co CKOpocThio Ui = 480 M/c. Macca
1aT¢OpMBbI C OPYIMEM U cHapsaaMu Mz = 18T, Macca cHapsga My = 60 Kr.
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123. [lap maccoit Mi= 1 Kr ABUKETCS CO CKOPOCTBIO 01= 4 M/C U CTAIKUBACTCS C IIAPOM MAaCCOU
M2=2KTr, ABWXYIIUMCSI HAaBCTPEUy €My CO CKOpOCThIO v2 = 3 m/c. KakoBbl ckopocTrU: U Uzm1apoB
nocse yaapa? Y ap cuuTaTh abCOIOTHO YIPYTHM, NMPSIMBIM, LIEHTPATbHBIM.

133. Ipyxkuna xectkocthio k= 500 H/m cxata cunori F = 100 H. Onpenenuts paboTy ABHENIHEH
CHJIBL, JIONIOJIHUTENIBHO CKUMAIOLICH MpyKuHy eme Ha Al = 2 cM.

143. Ha o6ox maxoBuka aumamerpom D= 60cMm HamoTaH mIHYp, K KOHI[y KOTOPOTO TPUBS3aH T'Py3
Maccoil m= 2kr. OnpeaenauTb MOMEHT MHEpLUUU JMaxoBHKa, OH, BpalllasiCh PaBHOYCKOPEHHO IOJ]
JNEeUCTBUEM CHUJIBI TSHKECTHU TPy3a, 3a BpeMs t = 3¢ mpuoOpen yriioByro CKOpocTh @ = 9 paj/c.

153. Ilnardpopma B Buze aucka quamerpomMD= 3 M n Maccoit M= 180 Kr MOXKeT BpamaTbCsi BOKPYT
BepTUKaIbHOU ocu. C KaKOW yrIOBOW CKOPOCThIO @1 OyneT Bpamarbcs 3Ta miaTdopma, eCiid 1Mo
ee Kparo MoiIeT 4eaoBek MmaccoiiMz= 70 Kr co ckopocThiov= 1,8 M/C OTHOCUTENIBHO TIAT(HOPMBI?
163. 13 6ecCKOHEUYHOCTH Ha MOBEPXHOCTh 3€MJIM NaJaeT MeTeopuT Mmaccoid M = 30 kr.
Onpenenuts paboTy A, KOTOpas MpHu 3TOM OyAET COBEPIIIECHA CUIIAMU TPABUTAITMOHHOTO TOJIS
3emuin. YckopeHue cBOOOIHOTO MaJieH!sl § y MOBEPXHOCTU 3eMJIU U ee paanyc Rcuurarhb
M3BECTHBIMHU.

Kontponbnas pabora Ne 2.
Bapuanr 3.

203. Boxa npu Temmepartype t = 4° C 3arnMaer o6seM V = 1 cm®. OnpeIennTh KOMHIECTBO BEIECTBA
v 1 arciao N MoJiekylT BOJIbI.

213. bamnon BMectumocthio V = 20 1 3anonHeH azotoM mpu Temreparypel = 400 K. Korpa gacts
raza M3pacxoJOBaJv, JaBieHWE B OawtoHe moHM3WiIoch Ha Ap = 200 klla. Onpenenuts maccy
Mu3pacxoI0BaHHOTO ra3a. [Iporecc cuuTaTh H30TEPMHUIECKUM.

223. KonnuecTtBo BemecTBa remus v = 1,5 mons, Temrneparypa 7 = 120 K. Onpenenuts cyMMapHYIO
KMHETUYECKYIO SHEPTUI0 £y MOCTYNaTeNIbHOTO JBMKEHUS BCEX MOJIEKYJ 3TOTO rasa.

233. OnpenenuThb Moka3aTeiab aauadaTel Y UACAIBHOTO Ta3a, KOTopbli pu Temmneparype 7= 350 K u
nasnenuu p = 0,4 Mlla 3aaumaet o6bem V = 300 1 1 umeet Teroemkocts C,= 857 Jx/K.

243. Bopopon nHaxomutcs mojn naBinenuem p = 20 mklla m mumeer temmeparypy 7 = 300 K.
OmnpenenuTs CpeHIO UIMHY CBOOOAHOTO Tipobera «|) MosieKysbl Takoro rasa.

253. Tlpu agnabaTHOM CXKaTWM JaBJICHHE BO3ayxa Obuio yBenuwdeHo oT p1 = 50 klla mo p2 = 0,5
MlIla. 3arem npu HeM3MEHHOM O00bEeMe TemIepaTypa Bo3Iyxa Oblja MOHMKEHA /10 IePBOHAYAIIbHOM.
Onpenenuth JaBjieHUE p3 ra3a B KOHIIE Mpoliecca.

263. Omnpenenuth paboTy A2 M30TEPMHUYECKOTO CXKaTUs Trasza, coBepmaromero nukia Kapuo KITJ]
kotoporo #= 0,4, ecu paboTa H30TEPMHIECKOTO paciupeHus paBHa A1 = 8 Jx.

273. Kakast sHeprus £ BbIICTUTCS MIPU CIUSHUM JBYX Karelb pryTd auamerpom 01 = 0,8 mmu dz =
1,2 MM B OHY Karuio?

Kontponbsnas padota Nel.
Bapuanr 2

104. MarepuanbHas TOUYKa JBMXKETCS NPSAMOJMHEHHO C HadalbHOM CKOpocThio vo = 10 m/c u
MOCTOSHHBIM yCKOpeHHeM a = -5 wm/c®. OnpeienuTh, BO CKONBKO pa3 MyTh s, HpoilaeHHBIH
MaTepHalIbHOW TOUKOM, OyAeT mpeBbIIaTh MOIYNb €€ nepeMelienus Ar cnycrd t = 4 ¢ nocne Havyana
oTCYeTa BpEMEHH.

114. Yenosexk Maccoit My = 70 kr, 6erymuil co CKOPOCTbIO V1 = 9 KM/4, IOTOHSAET TEJIEeXKKY Maccoil
mz = 190 kxr, IBHXKYIIYIOCS CO CKOPOCThIOv2 =3,6 KM/4, W BckakuBaeT Ha Hee. C Kakoi
CKOPOCTBIO CTaHET JIBUraThCs TENIKKa ¢ yernoBekoM? C Kakoil CKOPOCTbIO OYIET ABUTaThCs TEIEkKKa
C YEJIOBEKOM, €CIIM YEJIOBEK JI0 MpbIkKKa O€Xal HaBCTpeuy TelexKe?

124. Hlap maccoit M1= 3 Kr ABMXKETCS CO CKOPOCTHIOD1=2 M/C ¥ CTAIIKUBACTCS C TIOKOSIIUMCS [IIapOM
maccoit m 2 = 5 kr. Kakas paborta Oyner coBepiieHa npu Jedopmanuu mapoB? Yaap cUUTaTh
a0COJIOTHO HEYNPYTUM, IPSMBIM, LIEHTPATbHBIM.
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134. JIse npyxwunbl xectkocThioks = 0,5 kH/M u ko= kH/M ckpemiens! napamiensHo. OnpeaennThb
MOTEHIMATIBHYIO SHEPruto /1 TaHHON CUCTEMBI IPH a0COIIOTHOM negopmanuu AL =4 cm.
144. Huth ¢ npuBs3aHHBIMU K €€ KOHLIaM I'py3aMu MaccaMu M1 = 50 r u Mz = 60 r nepekuHyra
gepes 0ok auamerpom D= 4 cm. Onpenenuth MOMEHT UHEPITMUJ OJI0OKa, €CITH 1O ACHCTBUEM CHITBI
TSHKECTH TPY30B OH TNOIY4Hs yIJIoBoe yckopeHue &= 1,5 pan/c’. TpeHHeM M HpOCKaIb3bIBAHUEM
HUTH 10 OJIOKY IpeHeOpeyb.
154. Ilnatdpopma, numeromasi GopMy AUCKA, MOXKET BpPAIIaThCs OKOJIO BEpTHUKAIbHOUW ocu. Ha kpato
1aTOpMbI CTOUT YenoBeK. Ha xakoii yromn ¢ moBepHeTcs miatdopma, ecay YelIOBeK NOHAET BIAOb
Kpas miaropMel U, 000 I ee, BepHETCS B UCXOAHYIO (Ha Tuiardopme) Touky? Macca miathopmbl
my = 280 kr, Macca yejoBeka my = 80 K.
164. C noBepxHOCTH 3eMJIM BEPTUKAILHO BBEPX IYIIIEHA paKeTa co CKOpocThio 0= 5 kM/c. Ha kakyro
BBICOTY OHA TIOJHUMETCS?
I74. Onpenenuth 4acTOTY V IPOCTHIX TAPMOHMUYECKUX KoJieOaHUM nucka paauycoMm R =20 cMm okono
TOPH30HTAIBHONW OCH, TIPOXOJSIIEH depe3 CepeiuHy paauyca TUCKa NEePIEeHANKYISPHO €ro
TUTOCKOCTH.

Kontponbnas pabora Ne 2.

Bapuanr 4.

204. Haiitu MomsipHYI0 Maccy M u Maccy My OJTHOW MOJIEKYITBI TIOBAPSHHOM COJIH.

214. B GamioHe BMecTHMOCTBIO V = 151 Haxomutcs aproH moxa gasierueM P1 = 600 xlla u mpu
temreparype 71 = 300 K. Korga u3 OamioHa ObLIO B3SITO HEKOTOPOE KOJMYECTBO rasa, JaBJIEHUE B
Oamnone moHM3UIoCh a0 P2 = 400 xlla, a Temmeparypa ycranoBunacek 7> = 260 K. Omnpenenutsb
Maccy Maprosa, B3aToro u3 6ayuioHa.

224. MomnsipHasi BHyTpeHHss1 dHeprusi Um HEKOTOpOro JBYXaTOMHOTO ra3a paBHa 6,02 kJ[K/MOIb.
OnpenenuTth CPeIHIO KHHETUYECKYIO SHEPTUIO <&gp > BPAILIATEIbHOTO JBMKEHUS OJHON MOJICKYJIBI
3TOrO rasa. ['a3 cuurarh uaeaaIbHbIM.

234. B cocyne BMeCTUMOCTBIO V= 6 J1 HAXOJAUTCS MPU HOPMAJBHBIX YCIOBUSX JBYXaTOMHBIM Tas3.
Omnpenenutsb TemnoeMKocTh Cy 3TOro ra3a npu MOCTOSSHHOM o0BbeMeE.

244. Tlpu HOPMAJIBHBIX YCIOBUSX JIJIMHA CBOOOAHOTO Mpobdera < ¢ > MOJIEKYJIbI BOJIOPOAa paBHA
0,160 mxm. Onpeienuts AuaMeTp 0 MOJIEKY/IBI BOJOPOIA.

254. Kucnopon maccoit m = 200 r 3aaumaet oobem Vi = 100 J1 1 HAXOIUTCS TOJ JaBJICHUEM p1 =
200 kIla. [Ipu HarpeBaHuUM Ta3 pacHUIMPHIICS MPU MOCTOSHHOM AaBjieHUU 10 oobema Vo = 300 m, a
3aTeM ero jaaBiieHue Bo3pocio 1o p3 = 500 klla mpu Hem3smenHoM oObeMe. HaliTh m3MeHeHHe
BHyTpeHHell sneprun AU ra3a, COBEpIICHHYIO ra3oM paboTy 4 u Temioty Q, mepenaHHyio rasy.
[TocTpouts rpadux mpoiecca.

264. T'a3, coepmaromuii mukia Kapro, otnan remmonpueMHuKky temioty Q.= 14 k. Onpenenutsb
Temreparypy 71 TEIUIOOTAATYMKA, €CIM Ipu TemIieparype terionpuemHuka 7> = 280 K paborta
mukina A = 6 k{x.

274. OnpeieuTh TaBJICHHE p BHYTPH BO3MYIIHOTO My3bIpbka quameTpoM d = 4 MM, HaXOISIIETrOCs B
BOJIE Y caMOi ee moBepxHOCTH. CuuTaTh aTMOC(hEpHOE 1aBICHINE HOPMAJbHBIM.

KontponsHas padota Nel.
Bapuanr 5.

105. BenocumneaucT exana U3 OJHOTO MyHKTa B Apyroil. IlepByro TpeTb myTH OH INpoexall co
CKOpOCThIO 01 = 18 kM/4. Jlazee MOJOBHHY OCTaBIIErOCs BPEMEHH OH €Xall CO CKOPOCTbIO 02 = 22
KM/4, TIOCJI€ Yero 70 KOHEYHOTO ITyHKTa OH IIeJI MEIIKOM CO CKOPOCThIO v3 = 5 kM/4. Onpenenutsb
CPEIHIOI0 CKOPOCTh (0)BEJIOCUIIEANCTA.

115. Konbkobexel, CTosi Ha KOHbKaxX Ha Jibay, OpocaeTkaMeHb Maccoi M1= 2,5 Kr 1moJ yriom o =
30° k ropuzoHTycO ckopocThio v = 10 m/c. KakoBa OyneT HauanbHast CKOPOCThH VoJIBHYKCHHUS
KOHBbKOOEX11a, ecan Macca ero my= 60 kr? [lepemerienuemM KoHbK0OOEXKIIa BO BpeMst Opocka
npeHedpeyb.
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125. Onpenenuts KI1J| #ueynpyroro ynapa 6oiika maccoit mi= 0,5 T, magaromiero Ha cBaro Maccoii
mz = 120 kr. [Tone3HON cUMTATh SHEPTHUIO, 3aTPAUYCHHYIO Ha BOMBaHUE CBaM.

135. Kakyro HY»HO COBEpIINTh paboTy A, 4ToObI pyxHHY xecTKkocThio k= 800 H/M, cxaTyro Ha x
6 cM, TOTOJIHUTEIIBHO CXKaTh HA A x = 8 cMm?

145. CrepxxeHb BpamaeTcsi BOKPYr OCH, IPOXOIAIIEH Yepe3 ero ceperHy, COrJIaCHO YPaBHEHHIO ¢ =
At+Bt3, rne 4 =2 pan/c,B = 0,2 pam/c’. OnpenenuTs BpamAOUMii MOMEHT M, NeHCTBYIONIMH Ha
CTep>KeHb depe3 BpeMs t = 2 ¢ mociie Hadaia BpameHus, €Clii MOMEHT MHEPIUU CTEepKHSI J =
0,048 xr- M°.

155. Ha ckambe JKyKOBCKOTO CTOUT YE€JIOBEK M JCPKHUT B PYKE 3a OCh BEJIOCHUIIEIHOE KOJIECO,
Bpamjaronieecss BOKPYT CBOEH OCH C YIJIOBOM CKopocThio w1 = 25 paxa/c. Ocp Kozeca
pacroJjio’keHa BEPTUKAIbHO U COBIAAAET ¢ OChblo ckambH KykoBckoro. C Kakoil CKOPOCThIO M2
CTaHeT BPAaIaThCs CKaMbsl, €CIIM MMOBEPHYTH KOJIECO BOKPYT TOPU30HTAILHONW OCH Ha yrou o = 90°7
MoOMEeHT HHEpIUH YelI0oBeKa U CKaMbH J paBeH 2,5 KT - M2, MOMEHT uHepimu kojeca Jo = 0,5 kr -
M2,

165. Tlo xpyroBoii opbute BOKpyr 3emum oOpamaercs CHyTHHK ¢ mepuogoMm 1 = 90 mwuH.
OmnpenenuTh BBICOTY CIYTHHKA. YCKOpPEHHE CBOOOTHOTO MajieHHsi Jy MOBEPXHOCTH 3eMJIM U €e
pamuyc R cunTarh N3BECTHBIMH.

175. Onpenenuts nepro] 7' MPOCTHIX TAPMOHUYECKUX KoJiebaHui nucka paauycom R = 40 cm okono
TOPU30HTAIBHOM OCH, MpoXoJsiel yepe3 o0pa3yroulyo IUcKa.

KonTtponbnas paborta Ne 2.
Bapuanr 5.

205. Onpenenutb Maccy M,0THOW MOJIEKYIBI YTIIEKUCIIOTO ra3a.

215. JIBa cocynma oauHaKoOBOro o0ObeMa cojepkar Kuciopoa. B oqaoMm cocyne naBienne p1 = 2 MIla
u temmneparypa 71 = 800 K, B apyrom p> = 2,5 Mlla, 7> = 200 K. Cocyasl coenuHuIm TpyOKOH U
OXJIAJINIIM HaXOJAIEHCs B HUX KUCIopo a0 TemmepaTypbl 1 =200 K. Onpenenuts yCcTaHOBUBILIEECS
B COCyJax JAaBIICHUE p.

225. OnpenenuTh CPEIHIO KHHETHYECKYIO SHEPTHIO (&) OJHOM MOJeKynbl BoasHoro napa 7' = 500
K.

235. Ompenenutb OTHOCUTEIBHYIO MOJIEKYJISIPHYIO Maccy My U MOJIApHYIO Mmaccy M rasa, eciu
Pa3HOCTh €ro yAEIbHBIX TeIJIOEMKOCTEH ¢p - cv = 2,08 kJ{x/(kr-K).

245. KakoBa cpeansisi apudmeTHuecKas CKOPOCTb (0) MOJIEKYJ] KHUCIOpOJa TMPU HOPMAJIBHBIX
ycnoBusx. Eciu u3BecTHo, 4TO cpenHss UiMHa cBOOOAHOTO mpobera «£» MOJEKYsbl KUCI0poaa Ipu
3TUX ycioBuUAX paBHa 100 Hm?

255. O06BeM BoI0poa IPH U30TEPMHUIECKOM pactiuperuu npu Temmneparype 7 = 300 K yBenwuauics
B N = 3 paza. Onpenenuts paboTy 4, COBEpIICHHYIO ra3oM, U TemioTy Q, MOJy4eHHYIO MPU ITOM.
Macca meonopoaa pasua 200 r.

265. I'a3, sBisisich paboYMM BeLIECTBOM B IuKIe KapHO, Momydus oT TemooTaaTyuka Temioty Q1 =
4,38 x/Ix u coepuun pabotry A = 2,4 x/x. OnpeaenuTs TeMmeparypy TEILIOOTIATUYUKA, €CITU
TeMrneparypa teronpueMHuka 7>= 273 K.

275. TlpocTtpaHCTBO MeEXAy JBYMSI CTEKISHHBIMU MapajuIeIbHbIMU IUIACTUHKAMH C IUIOMIAJIBIO
nosepxHocTd S = 100 cM? Kax/as, pacroNoKEeHHBIMU Ha paccTosHud £ = 20 MKM Jpyr OT ApyTa,
3amojHeHo Boaol. OnpeaenuTs cuity F, IprKuMaronyro miacTUHKU APYT K Apyry. CuuTath MEHUCK
BOTHYTBIM € AHaMeTpoM 0, paBHBIM PACCTOSIHHIO MEKY IJIACTHHKAMHU.

KonTtponpHast padota Nel.
Bapwuanr 6.

106. Temo Opormreno non yraom o = 30° K TOPU3OHTY cO CKOpocThio vo= 30 M/c. KakoBbl OyayT
HOPMAaJIbHOE d, U TAHT€HIIMAJIBLHOE a;yCKOpPEHHUs Tena uepe3 Bpemsit = 1 ¢ mocie Havana ABUKEHUS?
116. Ha momy CTOMT TeNexKa B BUIE JUTMHHOW JOCKH, CHAOKEHHOU JIeTKUMHU Kojecamu. Ha ogHOM
KOHIIE JJOCKM CTOUT 4esnoBek. Macca ero mi1 = 60 kr, macca qocku Mz= 20 kr. C KkaKoi CKOpPOCThIO
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(oTHOCUTENBHO TOJNA) OyAeT IBHUTATHCA TENEXkKKa, €CIU YEeJIOBEK MOWAET BIOJh HEe CO
CKOPOCTBIO (OTHOCUTENILHO JTOCKH) v = 1 M/c? Maccoii KoJiec u TpeHHEeM MpeHeOpeyb.

126. Illap maccoit mi1= 4 Kr IBUKETCS CO CKOPOCTBIO 01= 5 M/C M CTaJKHUBAETCS C IIAPOM MAaCCOU
M2= 6 KT, KOTOPBIH JIBWKETCS EMy HABCTPEUY CO CKOPOCTBIO v2= 2 M/c. OnpeaenuTb CKOPOCTH U1H
U2 mIapoB mocie yAapa. Y ap CUuTath aOCOTIOTHO YIPYTHM, IPSIMBIM, IIEHT paJIbHBIM.

136. Ecnu Ha BepXHUIl KOHEI BEPTUKAIBHO PACHOI0KEHHON CIMPAIbHON MPYKHHBI TIOJIOKHUTh I'PY3,
TO mpyxuHa coxmercs Ha AL = 3 MMm. Ha CKOJIBbKO COXXMET HPY)KHHY TOT K€ Ipy3, yHaBLIMN Ha
KOHEII MPY>KUHBI C BEICOTHI h= 8 cMm?

146. Tlo ropW30OHTAJILHON TUIOCKOCTH KATUTCS JHUCK CO CKOPOCThIO v= 8 w/c. OmnpenenuTsb
KOO (UIIMEHT COMPOTUBJICHHS, €CJIU JUCK, OyAydd TPEIOCTaBICHHBIM camMoMy cebe,
OCTAHOBUWJICS, IPOUS MyTh S= 18 M.

156. Opnoponusiii crepxkeHb mmuHOH ¢ = 1,0 M MOXET CBOOOJHO BpamiaThCsi BOKPYT
TOPU30HTAIBHOM OCH, MPOXOAdAIEH Yepe3 OJMH W3 €ro KOHLOB. B apyroil konern aOCOIIOTHO
HEYyIpyro ypaapser myas maccod M = 7 r, jersiias NEepHeHIUKYIIPHO CTEPKHIO M €ro OCH.
Omnpenenute Maccy M cTepKH, €CIM B pe3ysibTaTe MONaJaHus MyJId OH OTKJIOHUTCS HAa yroJa o =
60°. IlpunsaTs ckopocTh mynu v = 360 m/c.

166. Ha xakoM pacCTOSHUM OT LEHTpa 3eMJIM HaXOJWUTCS TOYKAa, B KOTOPOH HAaIMpPsSHKEHHOCTh
CyMMapHOTro IpaBUTallMOHHOrO noJist 3emuu u Jlynsl paBHa Hymto? [lpunsaTh, 4TO Macca 3emiu B
81 pa3 6omwie mMaccel JIyHBI U 9TO paccTosiHUE OT LeHTpa 3emiu Jo 1eHTpa JIyHasr paBHo 60 pa-
quycam 3eMITH.

176. Ompenenutes mnepuon 7 KoneOaHWH MaTeMaTHYECKOTO MasTHUKA, €CIM €ro MOJIYJb
MaKCUMaJbHOTO nepemenieHus 4= 18 cM u MakcuManbHasi CKOPOCTh Umax= 16 cM/c.

KonTponsHas padoTa Ne 2.
Bapuanrt 6.

206. OmpenenuTh KOHIICHTPALIMION MOJEKYJ HAXOJIIETOCs B COCYAE BMECTUMOCThIO V = 271
KonnuecTBo BemiecTBa v kuciaopoaa paBHo 0,2 MOJb.

216. BpIYMCINTh MUIOTHOCTH p a30Ta, HaxoIsAIIerocs mojn naBieHueM p = 2Mlla u umeromero
temnepatypy 7 =400 K.

226. OmnpenenuTbh CPEAHIO KBAAPATUUHYIO CKOPOCTh (Uyxe) MOJIEKYIIBI T'a3a, 3aKIIF0UYEHHOTO B COCY]
BMecTUMOCTBIO V = 2 11 o naBnenueM p = 200 xIla. Macca razam=0,3 1.

236. Onpenenuth MOJISIpHBIE TEIJIOEMKOCTH Ta3a, €CIIM €ro YAeIbHbIC TeruoeMKocTu ¢y = 10,4 kJIx/
(xr'K) u cp= 14,6 xJx/(xr-K).

246. Kucnopona Haxoautcs noa aapierrem P = 133 ulla npu temneparype 7 = 200 K. Berauciuts
CpelHee YUCIO (Z) CTOJIKHOBEHHMI MOJIEKYIIbI KUCIOPO/a MPHU 3TUX YCIOBUSIX 3a Bpemsi = 1 c.

256. Azot maccoit m= 0,1 kr 6bu1 n300apHO HarpeT ot Temneparypsl 71 = 200 K mo temneparypsr 72
=400 K. Onpenenuts paboTy 4, COBEPLICHHYIO ra30M, HOJIY4YEHHYI0 UM TermaoTy Q u usmenenue AU
BHYTpPEHHE 3HEpruu azoTa.

266. I'a3, coepmaromuii nukia KaphHo, otman temionpueMHUKY 67% TEIUIOTHI, MOJTYYEHHOW OT
teriooTAatynka.  OmpeaenuTs  Temmeparypy 12  TEIUIONPHEMHHKA, €CIH  TeMIeparypa
Temtootrnatunka 71 = 430 K.

276. I'nuiepuH MOMHSIICS B KaMULIPHON TpyOke auamerpoM kaHaima d = 1 mMm Ha Beicoty h = 20
MM. OnpenenuTb NOBEPXHOCTHOE HATSKEHUE o IiniiepruHa. CUNTaTh CMAaYMBAHUE MTOJTHBIM.

KonTponbHas padota Nel.
Bapuanr 7.

107. MarepuasbHas TOYKa JBUKETCS MO OKPY)KHOCTH C TOCTOSHHOW YIJIOBOW CKOPOCTBhIO ® = 71/6
pan/c. Bo ckomnbko pa3 myTth As, MPOUJICHHBIM TOYKOH 3a BpeMms t=4 c, OymeT 0oJbliie MOIYJIsS ee
nepemeiteHus 4e? [IpuHAThH, 4TO B MOMEHT Hadajia OTCYeTa BPEMEHHU PaJnyC-BEKTOp I, 3aatonuit
MOJIOKEHUE TOYKU Ha OKPY)KHOCTH, OTHOCHUTEIILHO UCXOHOTO TOJIOKEHUS ObLIT TIOBEPHYT HA YrOJl (o
= n/3pan.
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117. Cuapsn, nereBmuii co ckopocthio v = 400 M/c, B BepXHEH TOUYKE TPACKTOPUH pa3zopBajcs
Ha JBa OCKOJKa. MeHbIIUi OCKOJIOK, Macca Kotoporo cocrtasiisier 40% oT macchl cHapsja,
MOJIETEJI B MPOTHUBOTIOI0KHOM HAIMPAaBICHUU CO CKOpocThioU: = 150 m/c. OnpeaenuTs CKOPOCTh
U2 OOJIBIIIETO OCKOJIKA.

127. U3 cTBONa aBTOMATUYECKOTO MUCTOJIETa BhUIeTENa My Maccoid M= 10 r co ckopocthio = 300
Mm/c. 3aTtBop mucTojera Mmaccoimy = 200 r npmKUMaeTcs K CTBOJTY MPYKHUHOM, )KECTKOCTh KOTOPO# K
= 25 xH/m. Ha kakoe paccTostHEe OTOMIET 3aTBOP mocie BeicTpena? CuuTarh, 9TO MUCTOJIET KECTKO
3aKpeIIeH.

137. V3 npy>KMHHOTO MUCTOJIETA C MPYXHUHO# kecTkocThio K = 150 H/mM Obu1 mpou3BesieH BbICTpe
myJei Mmaccoit m = 8 r. OnpeaenuTb CKOPOCTh » MU MPH BBUIETE €€ U3 MUCTOJIETa, ECIH IPYKUHA
Obu1a cxkata Ha Ax= 4 cm.

147. Onpenenuts MOMEHT CHIIBI M, KOTOPBI HEOOXOIMMO MPUIIOKHUTH K OJIOKY, BpPAIIAIOIIEMYCs C
gacToToii N = 12 ¢}, uTo6BI 0H OcTaHOBMIICS B TeueHue BpeMeHu At= 8 c. luamerp 6moka D = 30 cm.
Maccy 610ka M = 6 Kr cYUTaTh PaBHOMEPHO PACTIPECIICHHOM 110 0001y.

157. Ha xpato ninaTgopMbl B BUJIE IMCKA, BPAIIAIOLIEICS 0 UHEPLHUU BOKPYT BEPTHKAIbHOW OCH C
yacToToit N1= 8 MmuH’, cTomT yenmoBek Maccoit M; = 70 kr. Korja denmoBek mepeen B IEHTP
mIaThopMBI, OHA CTaNa BpamiaThes ¢ yacToToit Ny 10 muu™. Omnpenenuts Maccy M2 miatGOpMEL
MOMEHT HHEPIIUH YeIOBEKa PACCUNTHIBATH, KaK JUISI MAaTEPUAITBHONW TOUYKH.

167. CniytHuk oOpariaetcsi BOKPYr 3eMiin 10 KpyroBoi opoute Ha Beicote h= 520 kM. OnpeaenuTsb
MeproI OOpalIeHus] CITyTHUKA. YCKOpPEHHE CBOOOIHOTO MAJACHUS § y MOBEPXHOCTH 3eMJIH U ee
pamuyc R cunTath N3BECTHBIMA.

177. MatepuanbHasi TOYKa COBEpPIIAET MPOCThIE TAPMOHUYECKUE KOJIEOaHUs TaK, YTO B HAYAJIbHBII
MOMEHT BpeMeHHu cmelieHueXo = 4 cM, a ckopoctb vo= 10 cm/c. Onpenenuts amruutyny 4 u
HavyalnbpHYI0 Qa3y ¢o KojebaHnui, ecnu ux nepuoa I'=2 c.

KontposbpHas padota Ne 2.
Bapuant 7.

207. OnpenenuTh KOJWYECTBO BEIIECTBA V BOJAOPOJIA 3aMOJHAIONIET0 cocyn oobemMom V= 3 11, ecnu
KOHIIEHTpAIMs MOJIEKY ra3a B cocyae n= 2-108 M3,
217. OnpenenuTh OTHOCUTEIIBHYIO MOJICKYISIPHYIO Maccy My rasa, eciu npu temrieparype 7 = 154 K
¥ faBienun p = 2,8 MIla oH UMeeT MIOTHOCTh P= 6,1 Kr/™°.
227. Bogopona nHaxomutcs mipu Temneparype 7 = 300 K. Halitu cpenHior0 KHHETHYECKYIO SHEPTHIO
(Egp) BPAILLIATEIIBHOTO JIBUKEHHS OJTHOM MOJIEKYJIbI, @ TAKKE CyMMapHYI0 KHHETHUECKYIO SHEPTUI0 Ey
BCEX MOJIEKYJ 3TOTO ra3a; KoJIn4ecTBo Bogopoaa v= 0,5 MOJb.
237. Haiitu ynensHbie eyt ¢p U MoJisipabie Cy v Cp TETUIOEMKOCTH a30Ta U TeNHsL.
247. Tlpu xakoM JaBJICHUH p CpeqHss UIMHA CBOOOJHOTO mpodera «£» MOJEKy1 a3oTa paBHa 1 M,
eciu Temmnepatypa raza t = 10°C?
257. Bo cKoJIBbKO pa3 yBeIUYUTCSI 00bEM BOJOPO/Ia, COACPKAIINUNA KOJTHUECTBO BEIIeCTBA v=0,4
MOJIb TPH U30TEPMUYECKOM PACIIMPEHUH, €CITU MPU ITOM ra3 MoJIydyuT KoiuuecTBo Termtotel Q= 800
Jbx? Temneparypa Bogopoaa 7' =300 K.
267. Bo ckoibkO pa3 yBeNIWYMTCA KOXPPHUIMEHT Noje3Horo neictBus n uukia KapHo mnpu
HOBBILIEHUU TeMIEpaTypbl Temnooraarynka or 71= 380 K mo 77 = 560 K? Temmneparypa

terionpuemMuuka 7>= 280 K.
277. B Boay omyllieHa Ha OY€Hb MaIYIO MIyOHHY CTEKISIHHAsE TPYOKa ¢ quamerpom KaHana d = 1 M.
Omnpenenuts Maccy M BObI, BOIIEAIIEH B TPYOKY.

Bapwuanr 8.
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108. MatepuanbHas TOUKa JBHKETCS B IIOCKOCTH X) COTNIACHO YpaBHEHUsM x = A1 + Bit + Cit’u y
= Az + Bot + Cat?, rne B1 = 7 m/c, C1 = -2 M/c?, B2 = -1 m/c, C2 = 0,2 m/c?. HaiiTi MOy M CKOPOCTH
U YCKOPEHUS TOYKU B MOMEHT BpeMeHH t =5 c.

118. Jle ommnakoBbie oaku Maccamu M= 200 kr kaxkngas (BMECTE C YEIOBEKOM M TPYy3aMH,
Haxo/IIMMHCS B JIOAKAX) MABMXKYTCS NapajulebHBIMM KypcamMH HaBCTpeuy Jpyr Jpyry c
OJIMHAKOBBIMH CKOpocTsiMH » = 1 m/c. Kora o1k mopaBHAINCH, TO C IEPBOH JOAKH Ha BTOPYIO U
CO BTOpOH Ha MEpPBYIO OJHOBPEMEHHO MepedpachiBalOT rpy3sl Maccamum; = 200 kr. Onpenenutsb
CKOpOCTH U1 ¥ U2JIOJIOK TOCTIe IepedpachiBaHuUs TPY30B.

128. lap maccoit M1 = 5 Kr ABHKETCS CO CKOPOCTBIO »1 = | M/C M CTaIKWBAETCS C MOKOSIIAMCS
mapomM Maccoil My = 2 kr. Ompenenutb CKOpocTH Ui M Uz IIApOB IoOcie yaapa. YAap cuuTarhb
a0COJIIOTHO YIIPYTUM, IPSMBIM, IICHTPAIHHBIM.

138. HanereB Ha npyxuHHBIH Oydep, Baron maccoid m = 16 T, quraBmmiicsi co ckopocteio v = 0,6
M/C, OCTaHOBHJICS, CXaB MpYyXuHy Ha A¢ = 8 cm. Haiitu 0061yto sxectkocThK npyxun 0ydepa.

148. brok, mmeromuii hopMy qucka maccoid m = 0,4 kr, BparmaeTcs 1Mo 1 JSHCTBUEM CHITbI HATSDKCHHUS
HUTH, K KOHIIaM KOTOPO} MojiBemeHs! rpy3bl Maccamu My = 0,3 xr u Mz = 0,7 xr. OnpenenuTs Cuiibl
HaTspKeHust 71 u 1> HATH 110 00€ CTOPOHBI OJI0Ka.

158. Ha kparo HenoBmkHOU ckamMby JKykoBckoro muamerpom D = 0,8 M 1 maccoit My = 6 K CTOUT
yenoBek Maccod Mz= 60 kr. C Kakoil yIrJIoBOH CKOPOCTBIO » HAYHET BpaIlaTbCs CKaMbs, €CIU
YEJIOBEK MOMMAaeT JIETAIMN Ha Hero Mad maccod M = 0,5 kr? Tpaekropus Ms4a rOpU30HTAIBHA U
MpoXouT Ha paccrossHuul = 0,4 M oT ocu ckambu. CKOpoCTh Msida v = 5 m/c.

168. OnpenenuTs TMHEHHYIO U YTJIOBYIO CKOPOCTH CITyTHUKA 3eMIIH, 0OpaIaronerocs mo Kpyropom
opoute Ha BbicoTe h = 1000 kM. YckopeHne CBOOOJHOTO MajeHUsl ( y MOBEPXHOCTH 3eMIU U e
paanyc RcuntaTh U3BECTHBIMU.

178. CxmagpiBatoTcsi 1Ba KOJeOaHHS OJWHAKOBOTO HANPABJICHUS W OJUHAKOBOTO MEPUOJNA: X1 =
Asinoit m x2 = Azsincwa(t + 1), Tne A1 = A2 =3 eM, w1 = w2 = wct, T = 0,5 c. Onpenenuts
aMILIUTYAy A W HadaibHyl (azy @ope3ynbTupytomero kojeOanus. HamucaTs ero ypaBHeHue.
ITocTpouTh BEKTOPHYIO UarpaMMy Ui MoMeHTa Bpemenut = 0.

KontposbpHas padota Ne 2.
Bapuanr 8.

208. B OGammone BMecTUMOCTBIO V= 3 11 coaepxkuTcs Kuciopon maccom = 10 r. Omnpenenutsb
KOHLIEHTPALIMIO NMOJIEKYJ ra3a.

218. Haiitu mutotHOCTH P a3ota nipu Temneparype 7 =400 K u naBnenun p = 2 MIIa.

228. Tlpu xakoil Temmeparype CpelHss KUHETHYeCKas YHEepPrusl (gn) MOCTYMATENbHOTO JIBHKEHUS
MOJIEKY/IbI Ta3a paBHa 4,14 - 1072 JTx?

238. BHIUMCINTD yJelIbHblE TEMIOEMKOCTH ra3a, 3Has, 4To ero MouspHas macc M = 4 - 10 xr/moms
u oTHouieHue Temioemkocreit C,/Cy = 1,67.

248. B cocyne BmecTuMOCThIO V = 5 11 HaxXoauTcst Bogopo 1 Maccoid m= 0,5 r. OmnpenenuTb CpeaHIOn
JUIMHY cBOOOHOTO Tpodera «£» MOJEKyIbl BOJOPOa B 3TOM COCY/IE.

258. Kaxkas paborta 4 coBepiiaeTcs Mpu U30TEPMHUECKOM paCIIMPEHUH BOJOPOAA Maccoi M= 5 r,
B3siToro npu temreparype 7 = 290 K, ecniu o0bem raza ypenuuuBaeTcs B Tpu pasza?

268. NneanpHas TeroBas MamuHa padoTaet no nukiny Kapuo. Temneparypa terminootaaryuka 71 =
500 K, Temneparypa termnonpuemuuka 72 = 250 K. Onpenenuts repmudecku KIIJI # nukia, a Taxxke
paboty A1 pabodero BemiecTBa MPHU HM30TEPMUYECKOM PACIIUPEHHUH, €CIH MPH H30TEPMHUECKOM
CXKaTUM coBeplieHa padota A2= 70 [Ix.

278. Ha ckompko mdaBieHHE P BO3AyXa BHYTPH MBUIBHOTO TY3bIpsl OOJBIIE HOPMAIBLHOTO
aTMoc(hepHOTO JAaBIeHUs Po, €CIIHA AUAMETP My3bIpst 0= 5 MM?

KonTtponpHast padota Nel.
Bapmuant 9.
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109. Tlo kparo paBHOMEPHO BpAIIAIOMICHCS C YIIIOBOW CKOPOCThIO @ = 1 pan/c mimatdopMel UaeT
4enoBek u ooxoaut ruatdopmy 3a Bpems t = 9,9 c¢. KakoBo Hambosbiee yCKOPEHHE O JABVKCHUS
yenoBeka OTHOCHTENbHO 3emin? [IpunsaTs paguyc miardopmsl R =2 m.

119. Ha ckoJbpKO IepeMecTUTCs OTHOCUTENBbHO Oepera joaka jumHoi € = 3,5 M u maccoit my = 200
KT, €CIM CTOSILMH Ha KOpMe 4eloBeK Maccol Mz = 80 Kr mepemecTuTcs Ha HOC JoAku? CuuTarhb
JIOJIKY PAcCIOJIOKEHHON MepIeHIUKYIISIPHO Oepery.

129. U3 opyaus, HE HUMEIONIET0 MPOTUBOOTKATHOTO YCTPOWMCTBA, MPOW3BOAMIACH CTpelib0a B
TOpPU30HTAILHOM HarpasiieHHH. Koria opynne ObIJI0 HETMOABIKHO 3aKPEIUICHO, CHAPS BBIJIETEN CO
ckopocThio v1 = 600 M/c, a KOorjga OpyauIO Jadd BO3MOXKHOCTH CBOOOJHO OTKATHIBATHCS HA3al,
CHapsIJT BBUIETEN CO CKOPOCThIO 02 = 580 m/c. C KaKoi CKOPOCTBIO OTKATHIIOCH IPH 3TOM OpyAue?
139. Hens mmHON ¢ = 2 M JSKHT Ha CTOJIC, OJHUM KOHIIOM CBHcas co croia. Ecim mimHa
CBENMBAONIEHCS YaCTH TIPEBBIIAET /3(, TO IIeMb COCKAIb3bIBAET CO cTOMA. ONpenenuTh CKOPOCTh b
LIENIM B MOMEHT €€ OTpPbIBA OT CTOJIA.

149. K kparo croJia mpuKperwieH 0ok, Yepe3 OJIOK IMepeKuHyTa HeBecoMasi U HepacTsHKUMasi HUTh, K
KOHLIaM KOTOPOM MpUKpEIUIeHbl Ipy3bl. OQUH Ipy3 JIBUXKETCS MO MMOBEPXHOCTH CTOJA, a JAPYrou -
BJIOJIb BepTHKaIHM BHH3. Ornpenenuts kodpduimenT frpenust Mex 1y moBepXHOCTSIMH Ipy3a U CTOJIA,
€CITH MAacChl KaXKIOTO Tpy3a M Macca OJI0OKa OAMHAKOBBI M TPY3bI JABHXKYTCS C YCKOpeHHEM a= 5,6
M/c?. TIpockanb3pIBaHEEM HUTH TI0 OJIOKY M CHIIOMN TpeHus, AeicTByomeil Ha 610K, TIpeHeOpeys.

159. T'opmsoHTanpHas miatdpopMa maccod My = 150 kr Bpamaercs BOKPYr BEPTUKAILHOW OCH,
MPOXOJIAIIe yepe3 HeHTp MIaThopMbl, ¢ 4acToToit N= § Mun". Yenosek Maccoit My = 70 Kr CTOUT
IpH 3TOM Ha Kpato miaardopmbl. C Kakoil yrioBoW CKOPOCTBbIO @ HAayHET BpallaThecs IaTtdopma,
€ClIi YeJoBEeK INepeizier OoT Kpas miuaTrgopmbel K ee ueHTpy? Cumrtarh miaathopMy KpYIJibIM,
OJHOPOJHBIM JTUCKOM, @ YEJIOBEKAa — MATEPHAIbHON TOUKO.

169. KakoBa macca 3emii, eciiM W3BECTHO, 4TO JIyHa B TedeHWe rojaa copepiraer 13 oOparieHuit
BOKPYT 3eMJIH M paccTosiHME oT 3eMitu 10 JIyHsl paBHO 3,84 - 108 M?

179. Ha rmagkoM TOpH30HTAIBHOM CTOJIE JIEKUAT map Maccod M = 200 r, MpUKpEIICHHBIA K
TOPM30HTAILHO PACIIONIOKEHHOM JIETKOM MpYKHHE ¢ jkecTKOCThio k= 500 H/M. B 1mrap momamaer mysist
Maccod m = 10 1, mersmas co ckopocteto v= 300 m/c, u 3actpeBaeT B HeMm. [IpeneOperas
MepeMeIleHUEM I1apa BO BpeMsl ylapa U CONPOTHUBIIEHHEM BO3/AyXa, ONPEACTUTh aMIUTUTyay A u
nepuo 1 koyieObaHUM 11apa.

KontpospHas padota Ne 2.
BapuanT 9.

209. OmpenenuTb OTHOCHUTEIBHYIO MOJIEKYISApHYIO Maccy Mr: 1) Boapl; 2) yriekucioro rasa; 3)
MTOBapEHHOM COJIH.

219. B cocyne Bmectumocthio V = 40 1 Haxoautcs kucnopon npu temneparype 7 = 300 K. Korna
4acTh ra3a U3pacxooBajy, JaBieHue B Oamione nonusuioch Ha Ap = 100 Ila. Onpenenuts maccy
Mu3pacxoI0BaHHOTO Kuciopoaa. IIporecc cuutaTh H30TEPMUUECKHM.

229. B a3ote B3BelIEHBI MelbYaillline MbUIMHKK, KOTOPhIE IBMKYTCS TaK, Kak ecilid Obl OHM ObLIH
OueHb KPYIMHBIMH MoONleKydaMu. Macca Kaxaoi neuiunku pasHa 6 - 1070 r. T'as maxomutcs npu
temneparype 7' = 400 K. Onpenenutb cpellHUE KBaAPAaTUUHBIE CKOPOCTU (Uxg), @ TAKIKE CPEIHUE
KMHETUYECKUE DHEPTUH (&n) TIOCTYMATENBHOTO JBMKEHUS MOJICKYIIBI 230Ta U MBUTHHKU.

239. TpexaToMHBIii ra3 o aapienueM p = 240 klla u Temneparype t = 20° C 3anumaer o6bem V =
10 51. Onpenenuts Temao0eMKocTh Cp 3TOTO Ta3a MPU MOCTOSIHHOM JTaBJICHUM.

249. Cpennsis anmuHa cBOOOAHOTO npobera «£» MOJIEKYIbI BOJIOPO/ia IPU HEKOTOPBIX YCIOBUSIX PaBHA
2 MmM. HaiiTi IIOTHOCTE p  BOAOPOJA MPH ITUX YCIOBUSIX.

259. Kakast 10715 w1 KOIH4YECcTBa TEIUIOTH Q, MOJBOAMMOTO K UCabHOMY JIBYXaTOMHOMY a3y IMpH
n300apHOM IIpoliecce, pacxoayeTcs Ha yBenuueHue 4U BHYTpeHHEH SHEPTUu ra3a U Kakas J0Js m2 —
Ha paboty 4 pacmmpenus? PaccMoTpeTs Tpu ciydasi, eciu ra3: 1) oqHOaTOMHBIN; 2) IBYXaTOMHBIH;
3) TpexaTOMHBIA.

269. I'a3, coBeparomuit 1ukn Kapao, nomyqaer terioty Q1= 84 x/[x. Onpenenuts paboty 4 rasa,
eclu Temreparypa 71 TeII00TAaTYMKA B TPU pa3a BBIIIE TEMIIEpaTyphl 72 TEIUIONPUEMHUKA.
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279. BosayiiHblil mMy3bIpek auaMeTpoM 0= 2,2 MKM HaXOJWUTCS B BOJIC Y CaMOW €€ MOBEPXHOCTH.
OrnpenenuTh MIOTHOCTH p BO3AYyXa B IY3bIPbKE, €CIM BO3/yX HaJl MOBEPXHOCTHIO BOJbI HAXOIUTCS
MIPU HOPMAJIbHBIX YCIIOBHSIX.

3 cemectp
KonTtponbsnas padota Ne 3.
Bapuanrt 0.

310. Paccrosiaue d mexay ABymsi ToueuHbIMU 3apsimamu Q1 = 2 uKn u Q2 = 4 nKun paBHOG60 cm.
OmnpenenuTh TOYKY, B KOTOPYIO HYXXHO ITOMECTUTh TpeTHid 3apsa Qs Tak, yToOBI cUCTEMa 3apsijioB
HaxoJwiack B paBHOBecuH. Omnpenenuth 3apsa Q3 W ero 3Hak. YCTOWYMBOE WM HEYCTOWYHUBOEC
Oyznet paBHOBecHE?

320. /IBe TpeTm TOHKOTO KOJbIa paaumycoM R = /(0 cm HecyT paBHOMEpPHO DPaCHpEICTCHHBIA C
JTUHEWHOW MWIOTHOCTBIO T = (0,2 mxKn/m 3apsn. OnpenenuTs HANPsHXKEHHOCTh E AIEKTPHUYECKOTOo
T0JISI, CO3/IaBa€MOTO PacIIpeIeIEHHBIM 3apsI0M B ToUke (J, COBIAJAIONIEH C IIEHTPOM KOJIbIIA.

330. Ha xaByXx KoakcHaimbHBIX OECKOHEUHBIX IWIIMHApaxXx paauycaMu R um 2R paBHOMEpHO
pacnpeziesieHbl 3apsAbl C MOBEPXHOCTHBIMH MJIOTHOCTAMHU o1 U o2(puc. 1). Tpedyercs: 1) ucnonbsys
teopemy Octparpajckoro-Iaycca: HailTu 3aBUCUMOCTD E (') HAPSHYKEHHOCTH 3JICKTPHYECKOTO TIOJIS
oT pacctrostHus s Tpex oOmacreid: |, Il u . [lpunare o1 = -0, 02 = 40. 2) BBHIYUCIHTH
HaNPSHKEHHOCTh £ B TOUYKE, YIQJICHHOHW OT OCH IIMJIMHIPOB HA PACCTOSHUE I, M YKa3aTh HAlpaBJICHUE
sextopa E. [Ipuaates = 30 uKn/m?, r = 4 R; 3) moctpouts rpadux E (r).

340. ToHkast kBaJipaTHas paMKa PaBHOMEPHO 3apshKeHa ¢ JIMHEHHOW TUTOTHOCTHIO 3apsiia 7 = 200
nKn/m. OnpenenuTs MOTEHINAT ¢ TIOJIS B TOUYKE ITePEeCeUeHUs TuaroHaei.

350. DNeKTpOH JBMKETCS BAOJb CHIIOBOW JIMHUU OHOPOJIHOTO JIEKTPHUECKOTO MOt B HeKkoTopoit
TOYKE TOJISI C MOTeHHHaToM @1 = [0 B »mektpoH umen ckopocth Vi = 6 Mwm/c. Onpenenuthb
MOTEHIMAT (2 TOUYKH TOJIS, JOUIS 10 KOTOPOH AJIEKTPOH NMOTEPSET MOJOBHUHY CBOEU CKOPOCTH.

360. Ilnockuii KOHAEHCATOP C IUIONMIAAbI0 TuiacTUH S = 200 em? Kaxmast 3apsDKEeHa 10 Pa3HOCTH
notenianoB U = 2 kB. Paccrosuune mexnay miactuHamu d = 2 cu. JIMDIEKTPHK — CTEKIIO.
Onpenenuts 3Hepruto W nosist KOHAEHCATOpa U INIOTHOCTh SHEPTHU (0 TOJIS.

370. D]JIC 6arapeun e= 12 B. Ilpu cune Toka | = 4 4 KI1J] 6atapen # = 0,6. Onpenenuth BHyTpEeHHEE
conpoTuBiieHue R; 6aTapen.

380. Cuiia TOKa B LENM M3MEHSETCS CO BpeMeHeM 10 3akoHy | = loe™. OnpenenuTs KOIUYECTBO
TEIUIOThI, KOTOPOE BBIACIUTCS B MPOBOJHUKE compoTuBieHueM R = 20 Owm 3a Bpems, B TE€UEHHE
KOTOPOTO TOK YMEHBIIHUTCA B € pa3. Kodpdurment o mpuHaTh paBHbM 2 - 107%¢L,
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puc. 1

KonTponbHas padota Ne 4.
Bapwuanr 0.

410. beckOoHEYHO JUIMHHBIA MPOBOA € TOKOM |= 50 A M30THYT Tak, Kak 3TO MOKa3aHO Ha pHC. 2.
OmnpenenuTh MarHUTHYIO MHIYKLIUIO B B Touke A, sexaleil Ha OuCCeKTpuce MpsAMOro yria Ha
pacctosiHum d = 10 ¢M OT €ro BEepIUIHHBI.

420. Tlo xpyroBoMy BHUTKY paauycoM R = 5 cm Tteder Tok | = 20 A. BuTOK pacroyiokeH B
OJTHOPOJJHOM MarHuTHOM noze (B = 40 mTi) Tak, 4TO HOpMaJIb K MJIOCKOCTH KOHTYpa COCTaBJIsIeT
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yroin $=/6 c Bekropom B. Omnpenenuts usmMeHeHune A/1 MOTEHIMAILHONW YHEPTHHU KOHTYpa IMPH
€ro MOBOPOTE HA yrojl ¢= 1/2 B HANPABJICHUH YBEIUYCHUS yIia % .

430. Tlo Tonkomy ctepxHi0 mmHOU ¢ = 40 cM paBHOMepHO pacmpexaenceH 3apsg Q = 60 v K
CrepskeHb BpallaeTcs ¢ 4acToToit N= 12 ¢ oTHOCHTENEHO OCH, MEPIEHAUKYISAPHON CTEPKHIO
MPOXOJIAIIEH uepe3 CTepKeHb Ha paccTosHuu a = (/3 oT ogHOro W3 ero KoHIoB. OmnpenenuTtsb
MarHUTHBI MOMEHT pm, 00yCIOBICHHBII BpaIlEHUEM CTEPIKHS

440. Von, nonas B marautHoe mosie (B = 0,01 m Ti), cran aBuratbes mo okpykHOCTH. ONpenenuTh
KMHETHYeCKyto sHepruto 7 (B 5B) noHa, eciiu MarHUTHBIIT MOMEHT pm DKBHUBAJEHTHOI'O KPYTOBOTO
Toka paBeH 1,6 - 1014 A-m2,

450. B ckpemieHHbIe Mo MPSIMBIM YIIIOM OJHOpoAHbIe MarHuTHOE (H = 1 MA/M 1 anekrpuueckoe (£
= 50 kB/m) mosnst Beren noH. IIpu kakoii ckopocTu V noHa (110 MOAYIIIO M HAIPABJICHUIO) OH OyIeT
JIBUTAThCSI B CKPEILIEHHBIX MOJISIX TPSIMOJIUHENHO?

460. OmnpenenuTh MarHUTHBIA TOTOK @, TPOHHU3BIBAOIIMN COJCHOUA, eciu uymmHa { = 50 cM u
MarHuTHbeI MOMeHT pm= 0,4 BO.

470. KomnpI1o U3 METHOTO MPOBOJIa Maccoit M = 10 r mOMeIeHO B OJHOPOJHOE MAarHUTHOE ITOJIe

(B =0,5 Tn) Tak, 4T0 MIOCKOCTH KOJIbIIA COCTABIISET Yrod £ = 60° ¢ THHUAMU MarHUTHOW UHITYKITUH.
Omnpenenuts 3apsia Q, KOTOPBINA MPOMUIET MO KOJIBITY, €CIIH CHATH MarHUTHOE TIOJIE.

480. HcTo4yHMK TOKa 3aMKHYJIM Ha KaTyIIKy compoTtuBieHneM R = 20 Om. Yepes Bpems t = 0,1 ¢
TOKa | B karymke ngocturna 0,95 mnpenensHOro 3HaueHus. OnpeaenuTh WHIYKTUBHOCTH L
KaTYILKH.

puc.2

Kontposphas padoTa Ne 3
Bapuanrt 1.

301. Toueunsie 3apsaabl Q1 = 20 mx Kn,Q2 = -10 mx Kn Haxoasarcs Ha pacctossuun d = 5 cm Apyr oT
npyra. OnpeaenuTb HAIPsHKEHHOCTD TOJIS B TOYKE, YJaJIeHHON Ha 1 = 3 ¢M OT MepBOro U Ha I = 4
cm OoT BTOporo 3apsa. OnpenenuTs Takxke cuity F, 1edcTBYONIYIO B 3TOM TOUKE Ha TOUYCUHBIH 3apsi
Q =1mk Kn.

311. Tonkuii crepkeHb UIMHOU £ = 2() cmM HECET PaBHOMEPHO pactpeaeseHHbi 3apsan ¢ = 0,1 mxKo.
Onpenenuth HANPSKEHHOCTh £ AIEKTPUYECKOTrO IMOJIs, CO3/1aBaeMOr0 PaclpeIeiIeHHBIM 3apsIoM B
TOYKE A, JeKalle Ha OCHU CTePIKHS Ha pacCTOssHUU o = 2() cm OT ero KoHIIA.

321. Ha aByx KoHIEHTpHYeckux cdepax paauycom R u Z2RpaBHOMEpHO pacmpereneHbl 3apsabl ¢
MOBEPXHOCTHBIMH IUIOTHOCTAMU o1 u o2 (puc. 3). TpeOyerca: 1) wucnonsdys Teopemy
Octporpanckoro-I'aycca, HaiiTu 3aBUCHUMOCTh E(f) HampsDKEHHOCTH 3JIEKTPUYECKOTO MO OT
paccrosaus ans tpex oobnacteit: |, Il u ll. I[Ipunsares o1 = 40, 62 = ¢; 2) BBIYUCIUTH HAPSHKEHHOCTD
E B TOuKe, yaaneHHOU OT IIEeHTpa Ha paccTOsSHUE I, U yKa3aTh HampaBieHue Bekropa E. [Ipunsits o =
30 uKa/m?, r = 1,5 R; 3) noctpouts rpaduk E).

331. [IBa Toueunsix 3apsaa Q1 = 6 uKn u Q2 = 3 nKn Haxomstces Ha paccrosHun d = 60 cm aApyr ot
npyra. Kakyio paboTy HE0OXOQMMO COBEPIUIUTH BHEIIHUM CHJIAM, YTOObI YMEHBIIUTH PAcCTOSHUE
MeXy 3apsiiaMu BIBOE?

341. Ileimuaka Maccoit M = 200 mxe, Hecymias Ha cebe 3apsig Q = 40 nKn, Bierena B 2IEKTPUUECKOE
MoJIe B HAIPaBJICHWU CWIOBBIX JuHui. [locrme mpoxoxaeHus pazHoctu notenuuaioB U = 200 B
MBUIMHKA UMeJa CKOpocTh v = [0 m/c. OnpenenuTbh CKOPOCTh Vo MBUTUHKU JI0 TOTO, KaK OHa BJeTena
B TOJIE.
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351. Konnencaropsl eMkocTbio C1 = 5 mx®@ u Cz = 10 mx® 3apsoxensl 1o Hanpspkenuit Uy = 60 B u
U> = 100 B cootBercTBeHHO. OmNpenenuTh HANpsHKeHHEe Ha OOKIaJKaX KOHICHCATOPOB IMOCIE UX
COEZIMHEHUS OOKIIaIKaMH, UMEIOIIUMH OJJHOMMEHHBIE 3aps/Ibl.

361. Karymka 1 amMmnepMeTp COEAMHEHBI MOCIEAOBATEIBHO U MOJAKIIOYEHBl K UCTOYHUKY Toka. K
KJIeMMaM KaTyIIKd T[PHCOEAWHEH BOJIBTMETP C CompoTuBieHHeM I = 4 xkOm. Ammepmerp
nokasbiBaeT cuiny Toka | = 0,3 A, BonbT™eTp Hanpsbkenus U = /20 B. OnpeaenuTs cONPOTUBICHHUE
R karymku. OnpenenuTs OTHOCUTEIbHYIO IOTPEIIHOCTh &, KOTOopas OylneT [OomylleHa IIpu
M3MEPEHUH COTIPOTUBIICHHUS, €CIIH IIPEHEOpEUh CUIION TOKA, TEKYIIETO Yepe3 BOJBTMETP.

371. 3a Bpems t = 20 ¢ mpu paBHOMEPHO BO3PACTABIICH CHJIE TOKA OT HYJIS JO HEKOTOPOTO
MakCUMyMa B NPOBOJHHUKE CONpOTHBIEHHEM R = 5 Om BBIIENWIOCH KOJIMYECTBO TEIUIOTHIQ = 4
k/[rc. OnipenenuTb CKOPOCTh HapacTaHUS CHIIBI TOKA, €CJIM CONIPOTUBIICHUE MTPOBOHUKA R = 5 Om.

111

Puc.3

Kontponbnas pabora Ne 4.

Bapuanrt 1.
401. beckoHewHo MIMHHBIA TpoBoJ ¢ TokoM | = 100 A M30THYT Tak, Kak 3TO MOKa3aHO Ha puc. 4.
OnpenenuTh MarHuTHYIO HHAYKIMIO B B Touke O. Pagnyc nyru R = 10 cwm.
411. Tlo nByM mapajuieaIbHBIM TPOBOJAM JIHHON { = 3 M Kakabli TeKyT oauHakoBble Toku | = 500

A. Paccrosuaue d mexxay mpoBogamu paBao 10 cm. Onpenenuts cuiny F B3auMoaeicTBIS POBOIOB.
421. Tlo ToHkoMy KoJbIly pamuycoM R = 10 cM paBHOMEpPHO paclpenesieH 3apsija ¢ JTUHEHHOU
mioTHOCThIO T = 50 HKi/M. Komblio Bpaiaercss OTHOCHTENIBHO OCH, IEPIECHANKYISIPHOUN TUIOCKOCTH
KOJIbIIA ¥ ITPOXOJIAILECH Yepe3 ero HeHTp, ¢ yacToToit N = 10 ct OnpenenuTb MarHUTHBIA MOMEHT Pm,
00yCIIOBJICHHBIH BpalleHUEM KOJIbIIA.

431. JIBa noHa pa3HbIX MacC C OJMHAKOBBIMH 3apsiaMH BJETEIU B OJHOPOJHOE MAarHUTHOE MOJIE,
CTaJIM JABUTATHCS IO OKPYXHOCTH paauycamMu R1 = 3 cm u R2 = 1,73 cm. OnpenenuTs OTHOIICHHUE
Macc MOHOB, €CIIM OHU MPOILIN OJIMHAKOBYIO YCKOPSIOIIYIO Pa3HOCTh MOTEHIIUAJIOB.

441. TTpoToH BieTen B cKpelienHsle o yriom o = 120° marautaoe (B = 50 M Ti) u snekTpuuecKoe
(E = 20 xB/m) nons. OnpenenuTs yckopeHue a’ IpoToHa, eciu ero ckopocts V (V| =4 - 10° m/c)
NepreHauKyisipHa BekropaM E u B.

451. [Tnockuii KOHTYp omaaso S = 20 CM? HAXOUTCS B 0JHOPOTHOM MarHuTHOM mosie (B = 0,03
Tin). Onpeaenuth MarHUTHBINA MOTOK D, MPOHU3BIBAIOIIUN KOHTYp, €CIU IIOCKOCTh €r0 COCTAaBIISET
yrois ¢ = 60° ¢ HarpaBJIeHUEM JTMHUA WHIYKIIHH.

461. B oanoponHoM MarautHoM mone (B = 0,1 Ti) paBHOMepHO ¢ yacToToit N = 5 ¢ Bpamaercs
crepxkeHb JuHOW ¢ = 50 cM Tak, YTO TUIOCKOCTh €ro BpallleHUs NEepPIEeHINKYISIpHA JHHUSIM
HAMpsDKEHHOCTH, a OCh BpalleHHWs] MPOXOJUT Yepe3 OJWH U3 ero KoHIoB. OmnpeaenuTh
WHIYIUPYEMYIO Ha KOHIIaX CTEePKHS pa3HOCTh MoTeHnuanos U.

471. Conenoun ceueruem S = 10 cm? comepxkut N = 10° BuTKOB. IIpu cune toxka | = 5 A
MarHuTHas WHAYKIUS B mons BHyTpu colieHouga paBHa 0,05 Tn. OmnpenenuTh MHIYKTHMBHOCTH L
COJICHOU/IA.

1 Vckopenne @ onpesiensercss B MOMEHT BXOXK/IEHHS 3aPsHKEHHON 9aCTHIBI B 0OIACTh IPOCTPAHCTRA, T/IE JTOKATU30BAHA OJTHOPOIIHBIE
MarHUTHOE ¥ EKTPUIECKOE OIS,
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Puc.4.

Kontponbnas pabora Ne 3.
Bapuanr 2.

302. Tpu oamHakoBbIX TouedHbIX 3apsga Qi1 = Q2 = Q3 = 2 uwKn HaxomsaTCs B BEpIIMHAX
PaBHOCTOPOHHETO TPEYroJIbHUKa co cTopoHamMu o = [0 cm. OmnpenenuTs MOIYIh M HAIpaBJICHHUE
cwibl F, neiicTByromeit Ha OIMH U3 3apsSI0B CO CTOPOHBI IBYX APYTHX.
312. Tlo TOHKOMY TIOJIYKOJIbILY paauyca R = 10 cm paBHOMEPHO pachpe/elieH 3apsia ¢ JTHHCHHON
MIOTHOCTBIO T = [ mxKn/m. Onpenenuts HANPsHKEHHOCTh £ AIEKTPUYECKOTO TOJIs, CO3/IaBaeMOr0
pacmpeeIeHHBIM 3apsIoM B ToUke O, COBITAIAIOINICH C IICHTPOM KOJIbIIA.
322. Ha nByX KOHIIGHTpHYECKHX cdepax paaumycoM R m 2RpaBHOMEpPHO pacmpeselieHbl 3apsbl ¢
MOBEPXHOCTHBIMU IUIOTHOCTSIMU 01 W o2 (puc. 5). TpeGyercsa: 1) wucnois3ys Teopemy
Octporpazackoro-I'aycca, HailTu 3aBUCHUMOCTh E(f) HampspDKEHHOCTH 3JIEKTPUYECKOTO MO OT
paccrosiaus s Tpex obmnacteit: |, 1l u . Tlpunsates 01 = o, 62 =- ¢; 2) BBIYUCIUTD HANPSHIKEHHOCTD F
B TOYKE, YJAJIEHHOW OT IIEHTpPa Ha PacCTOsSIHUE I, U yKa3aTh HampaBieHue Bekrtopa E. [Ipunars o =
0,1 nKn/m?, r = 3 R; 3) moctponTts rpaduk Eq.
332. DieKTpuYecKoe MoJjie CO3/IaH0 3apsHKEHHBIM MPOBOIAIIUM IIIapoM, MOTeHIan ¢ kotoporo 300
B. Onpenenuth paboTy cui mojst mo nepeMemniennto 3apsana Q = 0,2 mxkKn u3 Touku 1 B TOUuKy 2
(puc. 6).
342. DnektpoH, oOnmamaBIIMK KUHETHYECKOW HSHeprued 1 = [0 5B, Bierean B OTHOPOIHOE
AIIEKTPUYECKOE T0Jie B HaNpaBlEHUHM CWJIOBBIX NuHUM mouss. Kakoil ckopocthio Oynmer obOnanarhb
AJIEKTPOH, MPOHIS B ATOM MOJIE pa3HOCTh noTeHmanoB U = § B?
352. Kongaencarop emkocTthto C1 = 10 mx® 3apsbxeH no Hanpspkenus U =10 B. Onpenenuts 3apsa
Ha OOKJIaJKax 3TOT0 KOHJAEHCATOopa MOcje TOTo, Kak MapajljiesIbHO eMy ObUT MOJKIIOYEH IPYToH,
HE3apsHKEHHBIN, KOHAEHCATOP eMKOCThI0 C2 = 20 MKk D.
362. DJIC Gartapeun ¢= 80 B, BHyTpeHHee comportuBieHne R; = 5 Om. BHemHss nens notpediser
MoImHOCTh P = 100 Bm. Onpenenuts cuiy Toka | B enu, Hanpspbkenne U, o1 KOTOPhIM HAXOAUTCS
BHEIIHSS 1IeTIb, U €€ CONpoTHBiIeHHE R.
372. Cuia TOKa B MPOBOIHUKE M3MEHSETCS CO BpeMeHeM 1o 3akony | = l,e™, ruelo =20 4, a = 10%¢
!, Onpenenuts KoNIMYECTBO TEMIOTHI, BHIAEIUBILIEECS B IPOBOIHHUKE 3a Bpems t = 1072c.
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Puc.5 Puc.6

KonTtponbsnas padota Ne 4.
Bapuanrt 2.

402. MareuTHBIA MOMEHT Pm TOHKOTO TPOBOJIAIIETO KOJIBIA Pm = 5 A - M2 OnpenennTh MarHUTHYIO
MHAYKLKIO B B Touke A, Haxofs1elcs Ha OCH KOJbla ¥ YAAJCHHOW OT TOUYEK KOJIblLla HAa PACCTOSHUE
r =20 cwm (puc. 7).
412. To TpeM mapajiebHbIM IPSIMBIM IIPOBOIAM, HAXOIAIIMMCS Ha OJMHAKOBOM paccTosHuu d = 20
CM JIpyr OT Jpyra, TekyT oauHakoBbie Toku | = 400 A. B aByx mpoBojax HampaBlIeHHUs TOKOB
COBIa/al0T. BBIYMCINTD Ul KQXKI0TO U3 MPOBOJIOB OTHOIIEHUE CUJIbI, JEHCTBYIONIEH HA HEro, K €ro
JUIMHE.
422. luck paguycoM R = 8 cM HeceT paBHOMEPHO pacIpeielIeHHbIN 1o moBepxHocTH 3apsn (o = 100
uKn/m?). OnpenenuTs MarHUTHBIA MOMEHT Pm, OOYCIOBIEHHBIH BpalleHHeM UCKA, OTHOCHUTENBHO
OCH, MPOXOJSAIIEH 4Yepe3 ero HEHTP U MEPHECHAUKYIIPHON IUIOCKOCTH JIMCKAa. YTJOBas CKOPOCTH
BpaleHus aqucka o = 60 pam/c.
432. OnmHO3apsIHBIA UOH HATPHS TIPOIIEITT YCKOPSIONIYIO pa3HOCTh noteHmanoB U = 1kB u BieTen
MEPIEeHIUKYIAPHO JUHUSIM MarHuTHOW MHAYKIUHU B ogHOpojHoe nojie (B = 0,5 Tmn). Onpenenutsb
OTHOCHTEIIbHYIO aTOMHYIO Maccy A MOHA, €CJIM OH OTHCaJI OKPY>KHOCTB paaunycom R = 4,37 cm.
442. VoH, mpoias yCKOPSIOUIyI0 pa3HoCTh noTeHnuanoB U = 645 B, BieTen B CKpemieHHBIE MO
MpsIMBIM yIJIOM OAHOpoaHble MarHuTHOe (B = 1,5 M Tn) wu anexrpuueckoe (E = 200 B/m) nons.
OnpenenuTh OTHOIIEHHME 3apsia HOHA K €ro Macce, €ClIM HOH B JTHX TOJSAX JBHXKETCA
MIPSIMOJIMHENHO.
452. MarautHbiii IOTOK @  CKBO3b cedeHue cojieHonaa paBeH S0 mxBoO. [{nuna comenouma £ = 50
cM. HaifTu MarHUTHBIN MOMEHT pm COJICHOUA, €CIIM €T0 BUTKH IJIOTHO MPHJIETAlOT APYT K IPYTY.
462. B otHOpOTHOM MarHMTHOM ToJie ¢ uHaykiuen B = 0,5 Tn Bpamiaercst ¢ 4acToTou n =
10 ¢t crepxens mmHOM £ = 20 cM. Och BpalleHUs NapaielbHa JTHHUAM HHIYKIUH U MPOXOIUT
yepe3 OJIMH U3 KOHLIOB CTEPXKHS MEPHEeHIUKYIApHO ero ocu. OmnpeaenuTh pa3HOCTh MOTEHIIMAOB
Una KOHIIaX CTEePIKHSI.
472. Ha xapTonHbIit kapkac puuHoit £ = 0,8 M u muamerpom D =4 ¢cM HaMOTaH B OJIUH CJIOW MPOBOJI
muamerpom d = 0,25 MM Tak, YTO BWTKH IUIOTHO HPWIEralOT Ipyr K APYry.  BbIYHCIHTH
MHIYKTUBHOCTH L MOJTy4MBIIErocs COJICHOUIA.

Puc. 7
KonTponbHas padota Ne 3.
Bapwuanr 3.

303. [IBa moyox)HUTeIbHBIX ToUeuHbIX 3apsiaa Q u 9Q 3akperiensl Ha paccrosiaun d = 100 cm apyr
ot npyra. OnpenenuTb, B KaKOi TOUKe Ha MPsSMOU, MPOXOJAIIEH depe3 3apsabl, CleayeT IOMECTUTh
TPeTUil 3apsi]l Tak, 4TOObl OH HAXOJHJICS B PaBHOBECHM. YKazaTh, KaKOM 3HAK JOJKEH MUMETh 3TOT
3apsii JUIs TOrO, 4TOObI paBHOBECHE OBLJIO YCTOWYHMBBIM, €CIHM MEPEMEIICHUs 3apsi0B BO3MOMHBI
TOJIBKO BJIOJIb MPSIMOM, MPOXOAIIEH uepe3 3aKperieHHbIE 3apsi/bl.
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313. Tonkoe koibIIO HeceT pacnpeaencHHbd 3apsin Q = 0,2 mxKn. Onpenenuts HanpsHKEHHOCTh E
AIIEKTPUYECKOTO TOJIS, CO3[aBaMOT0 PACHpPEACICHHBIM 3apsAoM B TOYKE A, PaBHOYIAJCHHON OT
BCEX TOYEK KOJIblIa Ha paccTostHuU I' = 20 cm. Paguyc xonbua R = 10 cm.

323. Ha nByx KOHIEHTpHUYeCKHX cepax paaumycoM R u ZRpaBHOMEpPHO pacmpeneneHbl 3apsbl C
MOBEPXHOCTHBIMH IUIOTHOCTSIMH 01 u o2 (puc. 8). TpebOyercsa: 1) wucnoms3ys Teopemy
Octporpaackoro-I'aycca, HallTU 3aBUCMMOCTH FE(T) HaANpPsSKEHHOCTH DSJEKTPUYECKOrO TMOJS OT
paccrositnusa aius tpex obmacteit: |, Il u Ill. 1) npunstes o1 = - 40, 02 = 6. 2) BBIUUCIUTH
HaNPSHKEHHOCTh £ B TOYKE, YIAICHHOU OT IIEHTPa Ha pacCcTOSHUE I, U yKa3aTh HANPaBICHHE BEKTOPA
E. Tpunsatee = 50 uKn/m?, r = 1,5 R; 3) moctpouTts rpadux E).

333. Dnekrpudeckoe mose co3mano 3apsgamMu Qi1 = 2 uxKn u Q2 = -2 mkKn, HaxXOIAIIUMUCS Ha
paccrossaun d = 10 c¢m ppyr ot apyra. Onpenenutb pabOTy CHII IOJIsL, COBEPIIAEMYIO IPH
nepemernienuu 3apsaaa Q = 0,5 uxKn n3 Toukul B Touky 2 (puc. 9).

343. Haiitn oTHOIIeHHEe cKopocTell woHOB CU™™ w K', mpomieanmmx OWHAKOBYK pasHOCTbH
MTOTEHITUAJIOB.

353. Konnencaropel emroctsiMu Ci1 = 2 mx®@, Co = 5 mk®@ u C3 = [0 mx® CcoequHEHBI
MOCJIEIOBATENBHO M HaxoIATcs oA HanpsbkenneM U = 850 B. Onpenenuts HalpsbKeHHUE U 3aps]l Ha
Ka)/IOM U3 KOHJECHCATOPOB.

363. Ot Garapen, D/IC xotopoii ¢ = 600 B, Tpebyercs niepenarb YHEPruio Ha paccrosaue £ = [ ku.
[ToTpebnsemas MomHoCTh P = 5 xBm. HallTh MUHHMManbHblE NOTEPH MOIIHOCTH B CETH, €CIHU
JMaMeTpP MEIHBIX TOABOISIINX TPpoBoI0B d = 0,5 cm.

373. Cuia Toka B TpOBOJHHMKE compoTuBieHHeM R = [0 Om 3a Bpems t = 50 ¢ paBHOMEpHO
Hapacraet oT l1 = 5 4 nol, = 10 A. Onpenenuth KOJIMYeCTBO TEIUIOTH Q, BBIICIMBIIEECS 3a ITO
BpeMsl B IPOBOTHUKE.

,..
S

N~

KontpospHas padota Ne 4.
Bapuanr 3.

403. Ilo 1ByM CKpeIIeHHBIM MO MPSMBIM YTJIOM O€CKOHEYHO JUIMHHBIM MPOBOJOM TeKYyT Toku | u 2|
(I1=100 A). Onpenenuth MarHuTHYr0 HHAYKIHIO B B Touke A (puc. 10). Paccrostaue d = 10 cm.

413. KBajpaTHas NMpOBOJIOYHAs PaMKa PACIHOJIOKEHA B OJHOM IJIOCKOCTU C JUIMHHBIM HPSMbIM
IIPOBOJIOM TaK, 4TO JIBE €€ CTOPOHbI MapamienbHbl npoBody. [lo pamke W mpoBoay TEKyT
onuHakoBble TOKU | = 200 A. Omnpenenuts cuity F, neificTByromyto Ha pamKy, eciau Oivkaiias K
MIPOBOJIY CTOPOHA PaMKU HAXOJUTCSA OT HEr0 Ha pacCTOSHUM, PABHOM €€ JITMHE.

423. Crepxenb anuHoi { = 20 cM 3apspkeH paBHOMEPHO pacIpeleseHHbIM 3apsaoM ¢ JIMHEHHOM
mwiotHOCThIO T = 0,2 MKKi/M. Crepskenb Bparmaercss ¢ yactotoil N = 10 ¢ oTHOCHTENBHO OCH,
NEPIEHINKYIAPHON CTEP)KHIO M MpOXoJiiiel uepe3 ero koHer. OnpenenuTs MarHUTHBIM MOMEHT
Pm, OOYCIIOBJIEHHBIN BpallleHUEM CTEPIKHS.

433. DAeKTpOH IpolIes YCKOPSIOUIyo pasHocTh noteHiumanos U = 800 B u, BiereB B 0fHOpoHOE
MarHutHoe noje B =47 m Tn, cran aBurarscs Mo BUHTOBOH JMHKM ¢ marom h = 6 cm. Onpenenutsb
panuyc R BUHTOBOM IMHHUU.

443. Anba-yacTuia BieTela B CKpEIIEHHBIE IO NPAMBIM_YIJIOM MAarHHTHOE (B =5 wmMTn) u
snekrpuueckoe (E = 30 kB/M) nons. Onpeaenurts yckopenue a’ anb(a-qacTHIbl, €CIIM €€ CKOPOCTh V
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(| v|=2 - 10° m/c) nepnenuxynspua BektopaMm B u E, mpuuem cuibl, JeHCTBYIOLIHE CO CTOPOHBI
9THX TOJIEH, TPOTUBOHAIIPABIICHBI.

453. B cpenmHeil 4acTH COJICHOMZA, COJAEpKaIlero N = 8 BUTKOB/CM, MOMEIIEH KPYroBOHl BUTOK
muametpoM d = 4 cm. [lnockocTh BUTKa pacrosiokeHa Moj yriioM ¢ = 60° K ocH COJICHOHjA.
Onpenenuth MarHUTHBIA NOTOK D, MPOHU3BIBAOIINI BUTOK, €CIIH 110 OOMOTKE COJICHOM/IA TEUET TOK
I =1A.

463. B mpoBOJIOYHOE KOJBILO, NMPHCOCINHEHHOE K OaNTUCTHYECKOMY TallbBAHOMETPY, BCTABUIH
npsmoit maraut. Ilpum srom mo memum mpomen 3apsn Q = 50 mxKn. Onpenenuts W3MEHEHUE
MarHutHOTo oToka A®D dYepes KOJIbIIO, €CIIH CONPOTHUBIICHHUE 1IeNH rajbBanoMerpa R =10 Om.
473. Karymka, HAaMOTaHHasi HAa MarHUTHBIA IWIMHApPHYECKUi Kapkac, umeer N = 250 BUTKOB u
UHAYKTHBHOCTH L1 = 36 MI['H. YTOOBI yBeNMYNTh MHIYKTUBHOCTH KaTymku 10 Lz = 100 mIH,
0OMOTKY KaTYIIKH CHSJIM M 3aMEHWIH OOMOTKOW M3 0oJjiee TOHKOW MPOBOJIOKH C TaKUM PAaCYETOM,
9TOOBI JIMHA KAaTYIIKH OcCTajach TNpekHed. CKONBKO BHUTKOB OKAa3aJoCh B KaTYIIKE IMOCIeE
epeMOTKU?

o i

-]

- ———————

Puc.10

KontpospHas padoTa 3.
Bapuanrt 4.

304. JIBa OoIMHAKOBO 3apsUKEHHBIX IIapUKa MOJBEUICHbI B OJHOM TOYKE HA HUTAX OJMHAKOBOM
miHbl. [Ipu 3TOM HUTH pasouuch Ha yrou o. lllapuku norpyxkator B macio. KakoBa MiI0THOCTB p
Macia, €ClIM YroJl pacXoKJIEHUS HHUTeH MNpH MOTPYKEHHUH B Maclo OCTaeTcs HEU3MEHHBIM?
[110THOCTH MaTepuana mapukoB po = 1,5 + 10° ke/u?, muanexTpudeckas MPOHUIAEMOCTh Macla & =
2,2.

314. Tperp ToHKOTO KOJbIA pamuyca R = 10 cm Hecer pacnpeneneHHblid 3apsan Q = 50 uKn
Onpenenuth HANPSKEHHOCTh £ AJIEKTPUYECKOTrO IMOJIs, CO3/1aBaeMOro paclpeieieHHbIM 3apsIoM B
Touke O, COBNAAAONIEH C IICHTPOM KOJIbIIA.

324. Ha nByx KOHIEHTpHYECKUX cepax pamnycoM R m Z2RpaBHOMEpPHO pacrpeiesieHbl 3apsabl C
MOBEPXHOCTHBIMH IUIOTHOCTSIMH o1 U o2 (puc. 11). TpeOyercs: 1) wucnonb3ys TeopeMy
Octporpanckoro-I'aycca, HaiiTu 3aBUCHUMOCTh E(f) HampsDKEHHOCTH JJIEKTPUYECKOTO MO OT
paccrostaus i Tpex oomacrei: |, 1l u . Tlpunstbor = - 20, 02 = 0; 2) BEIYUCIUTH HANPSHKEHHOCTH
E B Touke, ynajgeHHON OT LIEHTPA HA pacCTOsiHUE I, U yKa3aTh HampasieHue Bektopa E. [lpunares =
0,1 mxKn/m?, r = 3R; 3) noctpouts rpadux Eq).

334. JIBe mapanenbHble 3apsSKEHHbIE MIJI0CKOCTH, TOBEPXHOCTHBIE IJIOTHOCTH 3apsi/ia KOTOPBIX g1 =
2 mxKn/m® v 02 = - 0,8 mxKn/m?, HaxomsiTes Ha paccrostauu d = 0,6 cm apyr ot apyra. OnpenenuThb
pa3HOCTh noTeHIuanoB U Mex/ly IIIOCKOCTAMHU.

344. DnextpoH ¢ sHeprueit T = 400 5B (B G6CKOHEYHOCTH) IBMXKETCS BJIOJIb CHUJIOBOM JIMHUU IO
HampaBJICHUIO K TOBEPXHOCTH METANIMUYECKOW 3apspkeHHOM cdepbl paguycom R = 10 cm.
OmnpenenuTh MHUHUMAIBHOE PACCTOSIHUE @, Ha KOTOpPOE MPUOIU3UTCS DJIEKTPOH K MOBEPXHOCTH
cdepsl, ecnu 3apsn ee Q = - 10 nKn.

354. J1Ba xongencatopa eMKocTsIMH C1 = 2 M@ u Cz2 = 5 mx®@ 3apsHKeHbl 10 HaNpsHKEHUH U=
100 B u Uz = 150 B cootBercTBeHHO. OmnpenenuTth HampshkeHWe Ha OOKIagKax KOHIEHCATOPOB
MOCJIe UX COeTMHEHNs OOKIaIKaMH, UMEIOIIMMHU Pa3HOMMEHHBIE 3apsiJIbl.
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364. I1pu BHemHeM conpotuBieHnu R1 = 8 Om cuna toka B uenu |1 = 0,8 A, npu conpoTtusiieHny Rz
= 15 Om cuna toka l2 = 0,5 A. Onpenenuts cuity Toka l; KOpoTKoro 3aMbikanus ucrounuka IJ(C.
374. B npoBoHuKe 3a Bpemsi t = /() ¢ mpu paBHOMEPHOM BO3pacTaHUH CHIIbI TOKa OT It = 1 A o |2 =
2 A BBIIENUIOCH KOJIMYECTBO TEIIOThl Q = 5 x/[orc. Halitn conpotuBnenue R npoBogHUKA.

Puc. 11

Kontponbnas pabora Ne 4.
Bapuanr 4.

404. Tlo 6eckOHEYHO UTHHHOMY IPOBOJTy, H30THYTOMY TakK, KaK 3TO MOKAa3aHO Ha puc. 12, TeYeT ToK
| =200 A. OnpenenuTts MarHuTHY10 UHAYKIMIO B B Touke O. Paguyc nyru R =10 cwm.

414. KopoTKas KaTylIKa TIIOIAAbI0 MoNepedHoro cedeHns S = 250 cm?, comepxamas N = 500
BUTKOB TPOBOJA, IO KOTOpOMYy TedeT TOK | = 5 A, momemieHa B OJHOPOJHOE MAarHUTHOE IIOJIE
HanpspkeHHocThio H = 1000 A/m. Haiitu: 1) MarHuTHBIH MOMEHT pm KaTYyLIKH; 2) Bpallaroliuii
MOMEHT M, JeHcTBYIOmMii Ha KaTyIIKy, eclH OCh KaTymKH cocTaigeT yron ¢ = 30° ¢ nuHmaMH
OJIA.

424. TIpOTOH JBMKETCS IO OKPYKHOCTH pamuycoM R = 0,5 cM ¢ mureitHo# ckopocThio v = 108 m/c.
OnpenenuTh MAarHUTHBI MOMEHT Pm, CO3/IaBAEMbIN YKBHUBAJICHTHBIM KPYTOBBIM TOKOM.

434. Anwda-yactuiia mponuia ycKopsiomyi paszHocTh noteHiuaioB U = 300 B u, momaB B
OJTHOPOJTHOE MarHUTHOE TI0JIe, CTalla JBUraThCs 0 BUHTOBOM JIMHUK paanycoM R =1 cM u mrarom h
=4 cm. OnpeaenuTs MarHUTHYIO MHAYKIHIO B moss.

444, DnexTpoH, MPOUJISL YCKOPSIONUIYIO pa3HOCTh nmoteHnuanoB U = 1,2 kB, monan B CKperieHHbIC
IOJ] TIPSIMBIM YTJIOM OJTHOPOJIHBIE MAarHUTHOE U AJIEKTpUueckoe mojs. OnpeneanuTs HapsHKEHHOCTD
E snexktpuueckoro noJss, ecivu MarHuTHas MHAyKiusa B mons paBua 6 mTo.

454, Ha nauHHBIA KapTOHHBIN Kapkac aquamerpoMm d = 0,2 MMm. OmnpenenuTs MarHUTHBIA TOTOK D,
CO3/1aBaeMblii TAKMM COJICHOMIOM TIpH cuiie Toka | =0,5 A.

464. ToHKUH METHBIN MPOBOJ MacCOd M = 5 T' COTHYT B BUJC KBajapaTa, U KOHIIbl €0 3aMKHYTHI.
KBagpar momemieH B oaHOpomHoe MarHuTHOe moje (B = 0,2 Ti) Tak, 4To €ro IJIOCKOCTh
MEepIeHIUKYIApHa JUHUAM 1o, OnpeaenuTs 3apsag Q , KOTOPBINA MOTEYET MO MPOBOJHHUKY, €CIU
KBaJIpaT, MOTSIHYB 3a MPOTUBOIOJIOKHBIE BEPIINHBI, BHITSHYTH B JTHHHIO.

474. UunykTUBHOCTD L coneHonAa, HAMOTaHHOTO B OJIMH CIIOM HA HEMarHUTHBIN Kapkac, paBHa 0,5
MIl'H. [lnuna € comenouaa paBHa 0,6 M, mumamerp D =2 cm. Omnpenenuth OTHOIICHHE N YuCIa
BUTKOB COJIEHOHJA K €r0 JUIHHE.

KonTtponpsHnas padota Ne 3.
Bapuanr 5.
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305. Yetsipe oaunaakoBbix 3apsaa Q1 = Q2 = Qz = Qs = 40 xHn 3aKkperuieHsl B BEpIIMHAX KBaIpaTa
co cropoHo#t o = 10 cm. Haiitu cuity F, nelicTBYIOIIYIO HA OJIMH U3 3TUX 3apSJ0B CO CTOPOHBI TPEX
OCTaJIbHBIX.

315. beckoHEYHBIH TOHKMU CTEp)KE€Hb, OTPAHMYCHHBIM C OJHOW CTOPOHBI, HECET PaBHOMEPHO
pactpeeIeHHbIN 3aps]l ¢ JIMHEWHOW TIOTHOCTBIO 7 = 0,5 mxKi/m. Oupenenuts HalpssKeHHOCTh E
AJIEKTPUYECKOT0 II0JIs, CO3JaBa€MOr0 pACIPE/EICHHBIM 3apsaoM B TOUKE A, Jexalled Ha ocu
CTEpXHS Ha paccTOssHUU o = 20) cm OT €ro Havana.

325. Ha nByx OECKOHEYHBIX MapajUICbHBIX IUIOCKOCTSX PaBHOMEPHO pacHpeAeseHbl 3apsiibl C
MOBEPXHOCTHBIMHM IUIOTHOCTSMH o1 W o2 (puc. 13). TpeOyercs: 1) wucmonp3ys TeopeMy
Octporpazackoro- ['aycca v IpUHIMI CYNEPIIO3UIIMH AIEKTPUUECKUX MOJIeH, HAWTH BhIpaxeHue £(x)
HAIPSDKEHHOCTH AJIeKTpudeckoro motisi B Tpex obmactsax: |, 11 u lll. [punsteor = 20, 02 = o; 2)
BBIUMCIIATh HANPSHKEHHOCTh E TOJI B TOYKE, PACIIOJNOXKEHHOW ClieBa OT IJIOCKOCTEH, M yKas3aTh
HarpaBlieHHe BekTopa E£; 3) moctpouts rpaduk £ (x).

335. Jlumois ¢ 37eKTpudecKuM MOMEHTOM P = /00 uKn - m cBOOOJHO YCTAaHOBWICS B CBOOOJHOM
AJIEKTPUYECKOM T0JIe HanpskeHHOCThIo £ = 200 kB/m. OnpenenuTs padoTy BHEIIHUX CUII, KOTOPYIO
HeoOXO0MMO COBEPIINTH JUIS TOBOPOTA AUMONS Ha yro a = 180°,

345. DnekTpoH, MPOKAs B TUIOCKOM KOHJICHCATOPE MYTh OT OJHOW TUIACTHHBI JI0 APYTrOM, MpHOOpe
ckopocts v = 10° m/c. Paccrosume Mmexny mimactuHamu d = 8 wmm. Haiftu : 1). Pasnocts
noteHuanoB U mexay mmactuaamy; 2). [IoBepXHOCTHYIO TUIOTHOCTH 3apsifa o Ha TUTACTHHAX.

355. JlBa OJMHAKOBBIX IUIOCKHX BO3JIYIIHBIX KOHJAeHcaTopa eMkocThio C = 100 n® xaxubi
COeMHEeHBI B Oarapero nocienonarenbHo. OnpenennTs, Ha CKOJIbKO U3MEHUTCS eMKocTh C OaTtapeu,
€CJIM MTPOCTPAHCTBO MEX/Ty IIIACTUHAMHU OJIHOTO M3 KOH/IEHCATOPOB 3aNOJHUTH MapaduHOM.

365. DJIC barapen e= 24 B. Hanbompias cuiia Toka, KOTOPYIO MOXET JaTh Oarapest Imax = 10
A. OnpenenuTh MaKCUMaJIbHYIO MOIIHOCTD Prax, KOTOPask MOXKET BBIACIATHCS BO BHEIIHEH IEITH.
375. Cuna TOKa B TIPOBOJIHUKE M3MEHSETCS CO BpeMeHeM 1o 3akoHy | = losinwt. Haiitu 3apsa Q,

MIPOXOIAIIMH Yepe3 MOMepeyHoe CeYCHHEe MTPOBOIHMKA 3a BpeMs {, paBHOE MOJIOBUHE reproja 7,
Ecnu HavanpHas cuina Toka lo = 10 A, muxinmdeckas gacrora o = 50 zc ™.

Kountponsnas padota No 4.
Bapuanr 5.

405. Tlo ToHkomy KoJbly paguycoM R = 20 cm Teder Tok | = 100 A. Onpenenuts MarHUTHYIO
UHIYKIKIO B Ha ocu kosbia B Touke A (puc. 5). Yron B = /3.

415. Tonkwuii npoBoa JuyHOM £ = 20 ¢M M30THYT B BHJIE MOJIYKOJIbLA U TIOMEIIEH B MarHUTHOE MOJIe
(B =10 MTx) Tak, 4To IIomaab MOIYKOJbIa IEPHEHIUKYIIPHA TMHUAM MarHUTHOW MHAYKIUH. 1o
npoBoy nponyctunu Tok | = 50 A. Onpenenuts cuiny F, aelictByromnyto Ha npooa. [loasossimue
MIPOBO/JIA HAIIPABJICHBI BOJIb JMHUN MAarHUTHOM MHIYKIIHH.
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425. Tonkoe xoubio paauycoM R = 10 cm HeceT paBHOMepHO pacnpeaencHHbii 3apsa Q = 80 uKiL
Komb1io Bpamaercst ¢ yriioBoi ckopocThio @ = 50 paji/c OTHOCUTEILHO OCH, COBIAIAIOINICH C OJTHUM
U3 JMaMEeTPOB KoJblla. HaiiTh MarHUTHBIM MOMEHT pm, 00YCIOBIIEHHBIN BPAIIEHUEM KOJIbIIA.

435. 3apspkeHHas 4acTHIIA MPOIIJIa YCKOPSIONIyro pasHocth noreHimanioB U = 100 B u, Bieres B
onHOpoaHOe MarauTHoe mosie (B = 0,1 Ti), crana aBurathCst MO0 BUHTOBOM JinHUH ¢ miarom h = 6,5
cM u paguycoMm R =1 cm. OnpenenuTs OTHOILIEHUE 3apsiia YaCTULIBI K €€ Macce.

445. Onmnoponusie MarautHOe (B = 2,5 MTn) u anexrpuueckoe (E = 10 kB/M) mosnst ckpemieHs! moj
IPSAMBIM YIIOM. DIEKTPOH, CKOPOCTh U KOToporo pasHa 4 - 108 m/c, BneTaer B 9Tw moms Tak, 4TO
CWJIbI, IEMCTBYIOIIME HA HErO CO CTOPOHBI MAarHUTHOTO M AJIEKTPUYECKOIO MOJIEH, COHAIIPaBIIECHBI.
OnpeenuTh YCKOPEHHE @ IeKTPOHA.

455. KBagpatHblii KOHTYp co ctopoHoi o = 10 cm, B koTopoMm Teuer ToK | = 6 A, Haxoautcs B
MarautHoM Tosie (B = 0,8 Tn) mox yrimom a = 50° x nuHusM uHaykiuu. Kakyio paboTy A HY)KHO
COBEPUINTH, YTOOBI IPU HEU3MEHHOM CHUJIE TOKA B KOHTYpPE U3MEHUTh €r0 (JOpMY Ha OKPY>KHOCTb?
465. Pamka u3 mpoBojaa compoTuBieHrneM R = 0,04 OM paBHOMEpHO Bpamiaercsi B OJHOPOIHOM
MarautHoM mosie (B = 0,6 Tm). Och BpalieHus JISKUT B TUIOCKOCTH PaMKH U TEPHEHANKYJISIpHA
nuHEAM UHAyKud. [homans pamkn S = 200 cm?. Omnpenenuts 3apsag Q , KOTOPHIil TOTEUET 110
pamMKe Mpu U3MEHEHUH YyIila MEXIy HOPMaJbIO K paMKe U JTUHUAMU UHAYKIuU: 1). ot 0 no 45°% 2).
ot 45 no 90°

475. Conenonn coaepkut N = 800 ButkoB. CeueHnune cepaeuynrka (M3 HEMarHUTHOTO MaTepuasa)

S =10 cm? Tlo 0OMOTKE TedyeT TOK, CO3JAFOIINI ol C uaaykuuen B = 8 wmTn. Onpengenuts
cpennee 3Hauenue DJIC « £ caMOMHIYKIIMU, KOTOpass BOZHUKAET HA 3a)KMMax COJICHOW]IA, €CITU
CUJIa TOKa YMEHBIIAETCs MMPAKTUUYECKH 10 HyJs 3a Bpems At = 0,8 mc.

KontpospHas padora Ne 3.
Bapuanrt 6.

306. Toueunsie 3apsiasl Q1 = 30 mxKn u Q2 = -20 mxKn Haxoastcs Ha paccrosiaun d = 20 cm apyr
ot apyra. OnpeaenuTs HaMPsHKEHHOCTh 3JIEKTPUUECKOro Mmojist £ B TOYKE, yOalleHHOM OT MepBOTro
3apsja Ha pacCTOsHUM 1 = 30 cm, a OT BTOpPOTO - Ha 2 = 15 cm.

316. Ilo TorkoMy KoJbIly paguycoM R = 20) cu paBHOMEPHO pacmpesesieH ¢ JUHEHHON MIOTHOCTHIO

7 = 0,2 mxKn/m 3apsan. OnpenenuTh HANPSDKEHHOCTh FE  AJIEKTPHYECKOTO TIOJIsA, CO37aBaeMOTO
pacrpeIeieHHBIM 3apsaoM B TOUYKE A, HaXOMASIICHCA HA OCH KoJiblla Ha paccrossaun h = 2Rot ero
LIEHTpa.

326. Ha nByx OECKOHEYHBIX MapajlIeNIbHBIX IUIOCKOCTSX PaBHOMEPHO pacHpeAeseHbl 3apsijibl ¢
MOBEPXHOCTHBIMU IUIOTHOCTAMU o1 U o2 (puc. 15). Tpebyerca: 1) wucnomp3ys Teopemy
Octporpaackoro- ['aycca u NpUHIUI CYNEPIO3ULIMH IEKTPUUECKUX MOJIeH, HallTh BbIpaxeHue E(X)
HAIPsHKEHHOCTH JJeKTprueckoro noss B Tpex oomactsax: |, Il u lll. Tlpunsteor = 4o, 02 =2 o; 2)
NpUHATH ¢ = 40 nK7/M? 1 TOUKY pacrooKUTh MEXKY IIIOCKOCTAMM; 3) HOCTPOUTH rpaduk E (x).
336. YeThlpe OJMHAKOBBIX KaIUIM PTYTH, 3apsHKEHHBIX 710 MOTeHIMana ¢ = /(0 B, cIUBalOTCS B OJHY.
KakoB norenuuan g1 o6pazoBaBIIencs Kariu?

346. Ilemuaka mMaccoii M = 5 ke, Hecymass Ha cebe N = 10 smekTpoHOB, Mpollia B BaKyyme
yCcKopsironyto pasHocts norennuanoB U = [ MB. KakoBa kuHeTHueckass sHeprust I MbUIMHKU?
Kakyto ckopocTs v mproOperna nbUIMHKa?
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356. JIBa konaencaropa emkoctsMu Ci1 = 5 ux®@ u C; = 8§ mxk® COEAMHEHBI TOCIEAOBATEIHLHO U
npucoequHersl k Oatapee ¢ DJIC & = 80 B. Omnpenenuth 3apsaasl Q1 u Q2 KOHAEGHCATOPOB U
pasHoctH noteHmanoB Uin Uzmexy ux oOKiIagKaMu.

366. Axkxkymymnstop ¢ DJIC ¢ = 12 B 3apspKaeTcs OT CeTH IMOCTOSIHHOTO TOKa ¢ HampsbkeHneM U =
15 B. Onpenenuth HallpsDKEHHWE HA KIEeMMaxX aKKyMYyJIsiTOpa, €CJIM €0 BHYTPEHHEE COIPOTHBIICHHE
R; =10 Om.

376. 3a Bpemss t = [0 ¢ mpu paBHOMEPHO BO3PACTAIONIICH CHJIE TOKA OT HYJS JO HEKOTOPOTO
MaKCUMyMa B TIPOBOJHHUKE BBIIEIHIOCH KOTMUYECTBO TEIUIOTEH Q = 40 x/{owc. OnpenenuTh CpeHIon
cuiy Toka ¢ | » B mpoBoHMKE, eciu ero conpotusiienue R = 25 Om.

Puc.15

406. ITo 1ByM OSCKOHEUHO JUTMHHBIM TPOBOJIAM, CKPEIICHHBIM T0JT MMPSMBIM YTJIOM, TEKYT TOKH |1 1
I = 21 (I1 = 100 A). OmnpeaenuTs MarHUTHYIO HMHAYKIHIO B B Touke A, paBHOYIAaJCHHOW OT
poBo,10B Ha pacctosiaue d = 10 cm (puc. 6).

416. lIunel renepatopa miuHo# | = 4 M HaxozsTes Ha pacctosiauu d = 10 cm apyr ot npyra. Haiitu
CHJTYy B3aUMHOTO OTTAJIKMBAHMSI IIUH MPU KOPOTKOM 3aMBIKaHHH, €CITU TOK |« ;3 KOPOTKOTO 3aMBbIKAHUS
paBeH 5 KA.

426. 3apsn Q = 0,1 mxKn paBHOMepHO pactipenenéH no crepkHio amuHo £ = 50 cm. CtepikeHb
BpAIaeTCsl C YrI0BOM CKOPOCThIO ® = 20 paja/c OTHOCUTEIBHO OCH, TIEPIICHIUKYISIPHON CTEP)KHIO H
MPOXOJAIICH uepe3 ero cepeauHy. HalTh MarHUTHBIE MOMEHT pPm, OOYCIIOBIICHHBIN BpaIllCeHUEM
CTEepXKHSI.

436. DnekTpoH BieTEN B OAHOpoaHOE MarHUTHOE mosie (B = 200 m Ti) nmeprneHaIuKyIsIpHO JTUHUSM
MarHuTHOM HMHAYKIUH. ONpeaenuTh CUIy SKBUBAJIEHTHOTO KPYroBOrOo TOKa |l , cO3AaBaeMoro
JBUKEHHEM AJIEKTPOHA B MATHUTHOM TIOJIE.

446. OgHo3apsAAHBIA HOH JIUTHUS Maccoil M = 7 a.e.M. IpoIle YCKOPSIOUIYI0 Pa3HOCTh MOTEHIMAJIOB
U = 300 B marautHOE U 3nekTpudeckoe mosis. OnpeneanTs MarHUTHYIO MHAYKIHUIO B mosst, eciau
TPaeKTOpUsl HMOHA B CKPELICHHBIX MOJSAX npsmMoiinHeiiHa. HanpsbxkenHocts E snextpuyeckoro moss
paBHa 2 kB/m.

456. [Tnockuii KOHTYp ¢ TOkOM | =5 A, cBOOOJHO yCTaHOBHWJICS B OJTHOPOJTHOM MarHMTHOM moJjie (B
= 0,4 Tun). [Inomane xouTypa S = 200 cM?. [TonnepxuBasi TOK B KOHType HEHU3MEHHBIM, €T0
MOBEPHYJIU OTHOCHUTEJIBHO OCH, JIEKalled B IUIOCKOCTU KOHTYypa, Ha yroa a = 40° . Onpenenutb
COBEPIICHHYIO TP 3TOM paboTy A.

466. IIpoBonounsiii BUTOK quamerpoMm D =5 cm u comporuBnennem R = 0,02 Om Haxoautcs B
OJIHOPOJAHOM MarHuTHOM noJje (B = 0,3 Tu). Ilnockocts BUTKa cocTaBisieT yroa ¢ = 40° ¢ TMHUAMU
unaykuud. Kakoii 3apsg Q mpoTeder mo BUTKY MPHU BBIKIIOYEHUH MarHUTHOTO MOJIs?

476. Tlo xatymke HHAYKTUBHOCTBIO L = 8 MKkI'H Teder Tok | = 6 A. Onpenenuts cpefHee 3HaUCHHE
B/1C « £ caMOMHAYKIIMKM BO3HUKAIOIIEH B KOHTYpPE, €CIIM CHJIa TOKA U3MEHHUTCS MPAKTUUYECKH JI0
HyJs 3a Bpems At =5 Mmc.
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KonTtponbsnas padota Ne 3.
Bapuanr 7.

307. B BepmuHax MpaBHWIBHOTO TPEYroJIbHUKA CO CTOPOHOU a = [0 cm Haxomsarcs 3apsabl Q1 = 10
mkKn, Q2 = 20 mxKn u Q3 = 30 mxKn. Onpenenutb cuny F, nefictByromryto Ha 3apsig Qi co
CTOPOHEL IBYX IPYIUX 3apsao0B.

317. Tlo TOHKOMY TOJIYKOJIBIy paBHOMEpPHO pacupenerneH 3apsng Q = 20 mxKn ¢ nuHEHHON
IOTHOCTBIO 7 = (), 1 mxKn/m. OnipenenuTh HAPSHKCHHOCTh £ 3JIEKTPUYECKOTO IOJIsI, CO3/1aBaeMOTO
pacripesielIeHHBIM 3apsiioM B Touke (J, COBMAIAIONIEH C IEHTPOM KOJIBIIA.

327. Ha nByX OECKOHEYHBIX MapaUICIbHBIX IUIOCKOCTSX PaBHOMEPHO pacHpeAeseHbl 3apsiibl C
MMOBEPXHOCTHBIMHM IUIOTHOCTSIMH o1 W o2 (puc. 17). TpebOyercs: 1) wucmonp3ys TeopeMmy
Octporpazackoro- ['aycca v IpUHIMI CYNEPIIO3UIIMH MIEKTPUUECKUX TOJIeH, HaWTH BhIpaxkeHue £(X)
HAINpPSDKEHHOCTH dJIeKTprueckoro nons B Tpex obmactax: |, Il u lll. [punsateor = o, o2 =-2 o; 2)
NpuHATE ¢ = 20 HK71/M? ¥ TOUKY pacoNokKUT CIIPaBa OT IIOCKOCTEH. ; 3) mocTpouTs rpaduk £ (x).
337. ToHkui cTep>Ke€Hb COTHYT B Koubllo paguycoM R = [0 cm. OH paBHOMEpPHO 3apsKeH C
JMHEWHOHN TUIOTHOCTHIO 3apsiaa 7 = 800 uKn/m. OnpenaenuTs NOTSHIIMAT ¢ B TOYKE, PACIIOIOKEHHOMN
Ha OCH KOJIbIIa Ha paccTosiHuu h = 10 ¢m OT ero 1eHTpa.

347. Kakoii MUHUMAaJIbHONW CKOPOCTBIO Umin JIOJDKEH 00JaaTh MPOTOH, YTOOBI OH MOT JIOCTUTHYTh
MMOBEPXHOCTHU 3apsHKEHHOTO JI0 MoTeHnuana ¢ = 400 B metamnudeckoro mapa (puc. 18)?

357. Tlnockuit KOHAEHCATOP COCTOUT M3 JIBYX KPYIUIBIX IJIACTUH paauycoM R = 10 cm xaxnas.
Paccrostane mexay minactuaamu d = 2 um. KoHaeHcaTop NPUCOSIMHEH K HCTOYHUKY HanpsbkeHus U
= 80 B. Onpenenuth 3apsa Q w HampsHKEHHOCTh E moniss koHIEHcaTopa B IBYX CIydasx: a)
JUDJIEKTPUK — BO31IYX; 0) JTUAIEKTPUK — CTEKJIO.

367. Ot ucrounuka ¢ HanpsokeaneMm U = 800 B HeoOXxoauMo TniepenaTh MoTpeOUTEN0 MOITHOCTE P
= 10 kBm nHa HekoTopoe paccrosiHue. Kakoe HamOoJiblliee COMPOTHBICHHE MOXXET UMETh JIMHUS
nepeaaydr, 4ToObl MOTepu PHEpruu B Hel He nipeBbimanu 10 % ot nmepegaBaeMoit MOIITHOCTH?

377. 3a Bpems t = 8§ ¢ mpu paBHOMEPHO BO3pACTABIICH CHJIE TOKA B TPOBOIHUKE COMPOTUBICHUEM R
= 8 Om BBIICIWIOCH KOJIMYeCTBO TeIuioThl Q = 500 /[c. Onpenenuts 3apsa (, TPOXOIAIINA B
MPOXOIALINM B MPOBOJHUKE, €CIIM TOKA B HaYaJIbHBIM MOMEHT BPEMEHHU paBHA HYJIIO.

Puc.17

KonTponbHas padota Ne 4.
Bapuanr 7.

407. ITo 6ecCKOHEUHO JUTMHHOMY MPOBOJY, H30THYTOMY TaK, KaK 3TO IOKa3aHO Ha puc. 19, TedeT TOk
| =200 A. Onpenenuts MarHuTHYI0 HHAYKIUIO B B Touke O. Paanyc ayru R = 10 cm.

417. KsagpaTHblil KOHTYp co cTopoHoi o = 10 cM, mo kotopomy Teuer Tok | = 50 A, cBo6oaHO
yCTaHOBUJICS B OJMHOpoAHOM MarHuTHOM mone (B = 10 mTn). Omnpeaenuts usmenenue All
MIOTEHIIMAJIBHOW SHEPIrUU KOHTypa IPHU MOBOPOTE BOKPYT OCH, JIEXKAIEH B IUNIOCKOCTH KOHTYypa, Ha
yroa 9 =180°.
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427. DnexTpoH B aToMe BOAOPOJa ABMXKETCSA BOKPYT sA]pa (IIPOTOHA) IO OKPYKHOCTU paguycoM R =
53 cm. OnpenenuTh MarHUTHBII MOMEHT Pm SKBUBAJICHTHOTO KPYrOBOTO TOKA.

437. IlporoH mpormien ycKopstouyio pasHocts norenmmanoB U = 300 B u Bieren B ogHOpOIHOE
MarnutHoe noje (B = 20 m Tn) nox yriiom a = 30° k JMHWSM MArHHTHOMN uHayKuu. OnpeaenuThb
mar h u paguyc R BUHTOBOM JTMHUU, IO KOTOPO# OYyAET IBUTaThCs NPOTOH B MArHUTHOM TIOJIE.

447.  Anbpda-yactuia, umeromias ckopoctb v = 2 Mw/c, Bieraer mox yriaom o = 30° k
coHanpasieHHoMY MarHUTHOMY (B = 1 MTn) u snekrpuueckomy (E = 1 kB/M) monsim. Onipenenutsb
yckopeHne a~ anb(ha-4acTHIIBL.

457. BUTOK, B KOTOpPOM TOJIEP>KUBAETCA MOCTOsIHHAS cujia Toka | = 60 A, cB0OOIHO YCTaHOBUJICS B
OJTHOPOJTHOM MarHUTHOM moje (B = 20 mTu). [Inamerp Butka d = 10 cm. Kakyro paboty A HYXHO
COBEPIIUTH Uil TOTO, YTOOBI TOBEPHYTh BUTOK OTHOCHTEIBHO OCH, COBIAIAIONIEH C TMaMETPOM, Ha
yrost o = /3 ?

467. Pamka, comepxamas N = 200 BUTKOB TOHKOTO MPOBOJA, MOXKET CBOOOJHO BpallaThCs
OTHOCHTENIHO OCH, JeKallled B IIOCKOCTH paMku. Ilnomams pamku S = 50 cm? Och pamku
MEepNEeHIUKYIIApHA JUHUAM HUHIYKIUU OJHOPOJHOro MarHutHoro noust (B = 0,05 Tn). Onpenenutsb
MakcUMaIbHYI0 DJ[C & max, KOTOpas HHAYLHUPYETCA B paMKe [P €€ BpallleHuH ¢ yacToToi N =40 ¢
1

477. B anexTpuuecko# Lenu, cojepkaiieil pesuctop comportuBieHneM R = 20 OM u Karymky
MHIYKTUBHOCTBIO L = 0,06 I'H, TeueT Tok | =20 A. Onpenenuts cuiy Toka | B memm uepe3 At =
0,2 Mc mociie ee pa3MBIKaHUSI.
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KontpospHas padota Ne 3.
Bapuanr 8.

308. B BepmmHax KBajapara HaxoIsATcs oauHaAKOBBIC 3apsanbl Q1 = Q2 = Q3 = Q4 = 8 - 1010 K.
Kakoii otpunarensubiii 3apsa Q HY)KHO MOMECTHTb B LIEHTPE KBajapaTa, YTOObl CHJIa B3aUMHOTO
OTTAJIKUBAHUS TMOJIOKUTEIBHBIX 3apsA0B ObllIa YpaBHOBEIIEHA CHJIOW MPUTSHKEHUS! OTPULIATEIILHOTO
3apsiga’?

318. YeTBepTh TOHKOTO KoJiblia paguycoM R = /0 cm HeceT paBHOMEPHO pacnpeaeneHHbIN 3apsia Q
= 005 wmxKn. Onpenenutb HaOpsOKEHHOCTh — EsnexTpuueckoro  mojis,  co37aBaeMoro
pacnpeeieHHBIM 3apsiioM B Touke O, COBIAAIONIEH ¢ IIEHTPOM KOJIbIIA.

328. Ha paByX KoakcHanbHBIX OECKOHEUHBIX UWIMHApax pamuycaMmu R u 2R paBHOMEpHO
pacmpeieNieHbl 3apsiibl C TOBEPXHOCTHBIMU MJIOTHOCTIMHU o1 U a2(puc. 20). Tpedyercs: 1) ucnonb3ys
teopemy Octparpajackoro-I'aycca: HaiTi 3aBUCHMOCTD E () HANpspKEHHOCTH 3JIEKTPUYECKOTO MOJIS
oT paccrostHust ansa Tpex oOmacreit: |, Il u . Tlpunares o1 = - 20, 62 = 0; 2) BBIYUCIUTH
HaMpsKEHHOCTh £ B TOUKe, yalIeHHON OT OCH LWJIMHIPOB HA PacCTOSTHUE I, M YKa3aTh HaMpaBJICHUE
sektopa E. [punsats ¢ = 50 uKa/m?, r = 1,5 R ; 3) nocrpouts rpaduk  E (r).

338. Ilome 00pa30BaHO TOYEUHBIM JUIOJEM C JJIEKTPUYECKMM MoMeHToM P = 200 nKn - wm.
Onpenenuths pa3HOCTh MOTeHIMaNOB U JBYX TOYEK TMOJsI, PACIMOJIOKEHHBIX CHMMETPHYHO
OTHOCHUTEIILHO JIUIIONS HA €T0 OCH Ha PacCTOSIHUU I' = 4() cm OT LIEHTpa TUTIONIS.

348. B ogHOpOIHOE DIEKTPUUYECKOE TMOJIe HAaMpsbkeHHOCThI0 £ = 200 B/m BietaeT (BIOJIb CHUIIOBOM
JUHUHU) DJEKTPOH CO CKOPOCThIO vo = 2 Mwm/c. Onpenenuts pacctossHue ¢, KOTOpOE MPOUIET
AIIEKTPOH JI0 TOYKH, B KOTOPOH €ro CKOPOCTh OY/IeT paBHA MOJOBHHE HAYABHOM.
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358. JIBa Metamumnueckux mmapuka paauycamu R1 = 5 cunR2 = 10 cm umerot 3apsaet Q1 = 40 uKn u
Q2 = - 20 nKn cootBercTBeHHO. Haiiti snepruto W, KoTopast BEIIEIUTCS NPH pa3psilie, €ClU Iapbl
COEJIMHUTH TIPOBOIHUKOM.

368. IIpu BKIIFOUEHUH IEKTPOMOTOpPA B ceTh ¢ Hanpspkenuem U = 220 B on notpebisier Tok | = 5 A4.
Onpenenute MOIIHOCTH, MOTpedisieMyro MotopoMm, u ero KIIJI, ecnu conporuBienne R oOMOTKH
MOTOpa paBHO 6 Om.

378. OnpenenuTh KOJMYECTBO TeruioThl Q, BblaenmBiieecss 3a Bpems t = /0 ¢ B IpOBOJIHUKE
conpotusiieHueM R = /0 Om, eciu cuiia Toka B HEM, paBHOMEPHO YMEHbIAACh, U3MEHWIACh OT |1 =
10 A4 no 12=0.

Puc.20

Kountponbnas paborta Ne 4.
Bapuanr 8.

408. Ilo Tonkomy kombiy TeueT Tok | = 80 A. Omnpenenuth MarHuTHYIO HHAYKIUIO B B Touke A,
paBHOYIAIEHHON OT TOYEK KOJbIla Ha paccrostaue I = 10 cm (puc. 21). Yroa a = /6.

418. Tonkoe mpoBosIIee KOJbIO ¢ TOKOM | = 40 A momenieHo B 0THOPOIHOE MarHUTHOE moJie (B =
80 MTm). IlmockocTh KoJblla MEPHEHANKYIApHA JUHUAM MarHUTHONW WHAYKIWH. Pagmyc R kosbiia
paBen 20 cm. Haittu cuty F, pactaruBaronyro KoJibIlo.

428. CrutomHoi muiavHAp paauycoM R = 4 cMm u BeicoToii h = 15 cM Hecer paBHOMEPHO
pacripeneneHHsIi o oosemy 3apsa (2 = 0,1 mx Kin/m®). Iumaaap Bpamaercs ¢ wactoToit N = 10 ¢t

OTHOCUTEJILHO OCH, COBIIQJIAIONIEH C €ro reoMeTpuyYecKoil ocbto. HallTW MarHUTHBIA MOMEHT Pm
UWINHPA, 00YCIOBICHHBIN €ro BpalleHUEM

438. Anb(da-uactuiia, MmpoHAsS YCKOPSIONIYID pa3HOCTh moTeHnuasoB U, crama aBuratbcs B
OJTHOPOJHOM MarHuTHOM 101 (B = 50 m Ti) mo BUHTOBOM JMHKH ¢ mmaroM h=5cM ©  paguycom
R =1 cM. OnpenenuTs yCKOPSIONIYIO0 Pa3HOCTh MOTEHIIMAJIOB, KOTOPYIO MpoIilia anbda-yacTHIia.
448. TIpoToH MpolIen HEKOTOPYIO YCKOPSIOUIYI0 Pa3HOCTh MOTeHIManoB U U BiieTeNn B CKpelleHHbIE
MIOJ] MPSIMBIM YTJIOM OJIHOPOJIHBIE 1oisi: MarauTHOe (B = 5 MTn) u anexrpudeckoe (E = 20 kB/m).
Onpenenuth pa3HOCTh MOTeHHMaaoB U, eciu OPOTOH B CKPEIICHHBIX TMOJSX —JIBUXKETCS
MPSIMOJTMHEWHO.

458. B 0gHOPOJHOM MarHUTHOM II0JI€ MEPIEHIUKYISIPHO JTUHUSAM HHIYKIIMH PACIOJIOKEH TIIOCKUIN
KOHTYp miomaasio S = 100 cM®. [ToanepxuBas B KOHTYpe MOCTOSIHHYIO cuily Toka | =50 A, ero
MePEeMeCTUIIM U3 MO B 00JacTh MPOCTPAHCTBA, TIE Moje OTCYTcTBYeT. OnpeaenuTh MarHUTHYIO
MHIYKIUIO B MoJis, ecliy MpH NnepeMeleHnu KOHTypa Obuta coBepiiena padota 4 = 0,4 Jx.

468. Ilpsamoit npoBoadIMi cTepkeHb AMUHOU ¢ = 40 cM HaXOAWUTCSA B OJHOPOJHOM MAarHUTHOM II0JIE
(B = 0,1 Ta). KoHIpBI CTEpXKHS 3aMKHYTHI THOKMM TIPOBOJOM, HAaXOJSIIHMCS BHE IMOJIS.
Compotusnenne Bceit nen R = 0,5 Om. Kakas MomHocTs P moTpeOyercs Uisi paBHOMEPHOTO
MepeMEIEeHUs] CTePKHS MEePIEHAUKYISIPHO JIMHUSM MarHUTHOW MHIYKIIMU CO CKOPOCThIO 0 = 10 m/c?
478. llenb cOCTOUT U3 KaTylIKU UHAYKTUBHOCTBIO L = 0,1 'H u ucTtounuka toka. MCTOYHHMK TOoka
OTKJIIOYMJIM, HE pa3pbiBas Lenu. Bpems, depe3 kotopoe cuia Toka ymenbmutcs a0 0,001
NepBOHAYAILHOTO 3HaYeHUs, paBHO t = 0,07 c¢. OnpenenuTs CONPOTUBIIEHNE KATYIIKH.
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Puc.21

KonTtponbnas pabora Ne 3.
Bapuant 9.

309. Ha paccrostanu d = 20 cm HaxomaTcst 1Ba TodeuHbIX 3apsaaa: Q1 = -50 nKn uQ2 = 100 uKn.
Onpenenmute cuny F, neiictByromyro Ha 3apsg Qs = -/0 uKn, yhnaleHHBIM OT 00OHMX 3apsiioB Ha
OJTMHAKOBOE paccTosiHKe, paBHOE 0.

319. Ilo TOHKOMY KOJIBITY paBHOMEPHO pactpenereH 3apsan Q = /0 nKi ¢ THHEHHOH TUIOTHOCTRIO T =
0,01  wmxKn/m. OnpenenuTbh  HANpPSHKEHHOCTh £ DIIGKTPUUYECKOTO — TIOJIS,  CO37]aBaeMOTO
pacrpeieIeHHbIM 3apsioM B TOYKE A, JIe)Kallel Ha OCH KOJblla M yJAJ€HHOW OT €ro LEHTpa Ha
paccTosiHUEe paBHOE PaUyCy KOJbIIA.

329. Ha paByX KOakcHanbHBIX OECKOHEUHBIX UWIMHApaX paauycaMmu R u 2R paBHOMEpHO
pacrpeieNieHbl 3aps/ibl C TOBEPXHOCTHBIMU IJIOTHOCTSMU o1 U o2(puc. 22). Tpebyercs: 1) ucnosb3ys
teopemy Octparpaackoro-I'aycca: HailTH 3aBUCUMOCTD E () HanpsHKCHHOCTH SJIEKTPHYCSCKOTO MMOJIS
oT paccrossaus ansa Ttpex ob6macteit: |, Il u Ill. Tlpunsates o1 = o0, 62 =- 0; 2) BBIYHCIUTH
HaMpsLKEHHOCTh £ B TOUKe, yJaJIEHHON OT OCH LWJIMHIPOB HA PacCTOSTHUE I, M YKa3aTh HallpaBJICHHE
Bekropa E. ITpunats o = 60 nKw/m?, r = 3R ; 3) moctponts rpadmk £ (r).

339. DnekTpuyeckoe IMosie 00pa3oBaHO OECKOHEUHO JIMHHON 3apsDKCHHOM HUTBIO, JIMHEHHAs
IJIOTHOCTH 3apsiaa kotopou 7 = 20 nKi/m. OnpenenuTts pa3HOCTh oTeHIMaoB U ByX Todek 1o,
OTCTOSIILIUX OT HUTU HA PAaCCTOAHUU 1 =8 cmurz = 12 cm.

349. DnexTpuyecKkoe MoJjie CO37aHO OECKOHEYHOW 3apspKeHHOM MPsAMOM JIMHHEH ¢ paBHOMEPHO
pacrnpeneneHHbIM 3apsaoM (t = 10 nKn/m). Onpenenuth KHHETUYECKYIO SHEPTHIO 123JEKTpOoHa B
TOYKE 2, eclid B Touke 1 ero kuHetudeckas sHeprus 71 = 200 3B (puc. 23).

359. IlpocTpaHcTBO MEXIy IUIACTUHAMU IUIOCKOTO KOHIEHCATOpa 3allOJIHEHO JBYMS CJOSIMH
JMRJIEKTPHKA: cTekiIa Tomunoi d1 = 0,2 cm u cnoeM napaduna ToamuHoi d2 = 0,3 cu. PasHOCTh
MOTeHIHAIOB MexXay oOknaakamu U = 300 B. OnpenenuTh HANpsHKEHHOCTh £ TMOJSI U TaJieHUE
MOTEHIIMAJA B KQKJIOM U3 CIIOEB.

369. B cetb ¢ HanpspkenueM U = 700 B moAxiouuian KaTymky ¢ conportuBieHueMm Ri = 2 kOm u
BOJIbTMETp, COeIMHEHHbIe mocienoBaTenbHo. [lokazanue BombTMeTpa Ui = 80 B. Korga karymiky
3aMEeHMIIU IpYroi, BoibT™MeTp nokaszan Uz = 60 B. Onpenenutb cONpoTHBICHUE RoIpyroi KaTyIIky.
379. Cuna Toka B 1enu u3MeHsieTcs mo 3akoHy | = losinewt. Onpenenutb KOTUYECTBO TEIUIOTHI,
KOTOpO€ BBIJICIUTCA B MPOBOJHUKE compoTuBieHneM R = /0 Owm 3a BpeMs, paBHOE YETBEPTHU
nepuona (ot tt =0 mo t2 = 7/4, tne T= 10 ¢).
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KonTtponbsHnas padota Ne 4.
Bapuant 9.

409. ITo n1ByM OE€CKOHEUHO JJIMHHBIM, MPSMBIM NMapaJlIeIbHBIM MIPOBOJIAM TEKYT OJMHAKOBBIE TOKH |
= 60 A. OnpenenuTh MarHUTHYO MHIYKIMIO B B Touke A (puc. 24), paBHOyIal€HHON OT IPOBOJOB
Ha paccrosiaue d = 10 cm. Yron = /3.

419. KBazgpaTHasi paMKa U3 TOHKOTO IIPOBOJAa MOXKET CBOOOJHO BpAllaThCsl BOKPYI TOPU30HTAIbHOMN
ocH, coBHajarouiel ¢ oxHoM u3 cTopoH. Macca M pamku paBHa 20 r. Pamky nomectunu B
onHopoaHoe maruutHoe nose (B = 0,1 Tu), HanpaBiieHHOE BEpTUKaIbHO BBEpX. OnpeaenuTs yroi a,
Ha KOTOPBIH OTKJIIOHWJIACh paMKa OT BEpTUKAJIU, KOT/1a o Hel npomyctuiu Tok | = 10 A.

429. Tlo moBepxHOCTH JUcKa pagunycoM R = 15 cM paBHOMepHO pacmpexaeneH 3apsan Q = 0,2 mk Kir.
Jluck Bpamaercs ¢ YriioBod CKopocThio @ = 30 paa/c OTHOCHTEIBHO OCH, MEPIECHIUKYISPHOU
IUIOCKOCTH JUCKAa M NpoXojsiield uepe3 ero meHtp. OnpeaenuTb MarHUTHBIE MOMEHT pm,
00yCIIOBJICHHBIH BpallleHUEM JTUCKA.

439. Uon ¢ kunernueckoit sHeprueil T = 1 k3B nonan B ogHopoaHoe marautHoe nose (B =21 m Th)
U CTaJl IBUTAThCS 10 OKPYXHOCTH. OnpenenTh MarHuTHBIE MOMEHT Pm YKBUBAJIEHTHOTO KPYrOBOTO
TOKa.

449. MarautHoe (B = 2 mTn) wu anekrpuueckoe (E = 1,6 kB/M) mons coHampaBiieHBI.
[Tepnenaukymnsipao Bektropam B u E Brietaer anektpon co ckopocteio v = 0,8 Mwm/c. Onpenenutsb
yCKOpEHHE a” 2JIeKTpOHa.

459. ITnockuii kKoHTYp ¢ TokoM | =50 A pacnonoxeH B 0THOPOAHOM MarHUTHOM moJie (B = 0,6 To)
TaKk, YTO HOPMalb K KOHTYPY TMEPIEHIWKYSIpHA JIMHUSAM MarHUTHOW HHAYKIUH. ONpenenuTh
paboTy, coBeplIaeMyr0 CUJIaMU TMOJISl MPU MEJUIEHHOM IOBOPOTE KOHTYpa OKOJIO OCH, JieXKalllel B
IJIOCKOCTH KOHTYpa, Ha yroa a = 30°.

469. TIpoBOIOYHKII KOHTYp TIomanpio S = 500 cM? u conpotuBierreM R = 0,1 OM paBHOMEpHO
Bpalaercss B OJHOPOAHOM MarHUTHOM mose (B = 0,5 Tm). Ock BpamieHus JEKUT B TJIOCKOCTH
KOJbI]a M TMEPHEeHAUKYISIpHA JHMHUSIM MArHUTHOM UHAYKUuU. Onpenenuth MaKCHUMalbHYIO
MOIITHOCTh  Pmox, HEOOXOUMYIO JIJIs1 BpallleHUsI KOHTYpa ¢ YII0BOH CKOPOCThIO ® = 50 pan/c.

479. HcToyHMK TOKA 3aMKHYJIM Ha KaTyImIKy conpoTuBieHueM R =10 OM u UHIYKTUBHOCTBIO L =
0,2 I'n. Yepes kakoe BpeMsl cuiia Toka B 1ienu JocTUrHeT 50% MaKCUMalbHOTO 3HAYECHUS ?
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KonTponbHas padota Ne 5.
Bapwuanr 0.

1. VYcranoBka mans HaOmojeHuss KoJsierp HploTOHa oOcBemaeTcss HOPMAJIBHO —MaJAOIIUM
MOHOXpOMaTHUecKuM cBeToM (A = 590 um). Paguyc kpuBu3HBI R JHH3BI paBeH 5 cM. OINpenesnuTh
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TOJIMHY (3 BO3AYLIHOTO MPOMEXKYTKa B TOM MECTE, I7ie B OTPaKCHHOM CBETE HAOJIOACTCS TPEThEe
CBETJIOE KOJIBLIO.
2. Paccrosiue Mexnay mtpuxamu audpaknuonHon pemetkn d = 4 mxMm. Ha pemerky mamaet
HOPMAJILHO CBET C JUTMHOM BOJHBI A = 0,58 MKkM. MakcuMyM Kakoro HanOOJIBILIEro MOpsIKa 1aeT 3Ta
pererka?
3. Ily4ok cBera majaeT Ha IUIOCKOMAPAJUIENbHYIO CTEKISHHYIO IUIACTUHY, HUXKHSS IOBEPXHOCTb
KOTOpoil HaxoauTcs B Boje. I[Ipu KakoM yriie nafieHus &g CBET, OTPAXKEHHBIN OT I'PaHUIbl CTEKIIO —
BOJa, OyJIeT MaKCUMAIIBHO TOJIIPH30BaH?
4. PensiTUBUCTCKUM NPOTOH 00J1a7ja) KHHETUUECKOM SHEPrueil, paBHOM 3HEPrUU MOKOS. OIPEEIINTD,
BO CKOJIBKO pa3 BO3PACTET €ro KHHETUYECKasi SHEPT s, €CIIM €r0 UMITYJIbC YBEIUYUTCA B N = 2 paza.
5. Cpenss sHepreTHueckas CBeTUMOCTh R mosepxnoctu 3emmu pasua 0,54 [Ix/(cm? mun). Kakosa
JOJDKHA OBITH TemrepaTypa I’ TOBEPXHOCTH 3€MIIM, €CITU YCIOBHO CYHMTATh, YTO OHA M3IY4aeT Kak
cepoe Telo ¢ kKodpuimeHToM depHoTH ar=0,257?
6. Ha MHKOBYIO MJIACTHHY HAMPAaBJIEH MOHOXPOMATHYECKUN MydoK cBeTa. DOTOTOK MpEeKpamiaeTcs
Ipu 3a7epkuBatoiieil pasHoctu noreHuuaioB U = 1,5 B. Omnpenenuts UIMHY BOJIHBI A CBETa,
MaJArOIIEro Ha IUIACTHHY.
7. OnpenenuTh UMIYJIbC pe DJIEKTPOHA OTHa4YM, eciin (PoToH C sHepruedt € = 1,53 MphB B
pe3ynbTaTe paccesHusl Ha CBOOOTHOM 3JIEKTPOHE MOTEPSIT 3 CBOEH DHEPTHUU.
8. To4euHbIit ICTOYHUK MOHOXPOMATHYECKOTO (A4 = 1 HM) U3Ty4eHHS HAaXOUTCS B IICHTPE
chepudeckoit 3auepHeHHOM K0JIOBI paguycoM R = 10 cm. OnpenenuTs CBETOBOE IaBIICHUE P,
MIPOU3BOIMMOE Ha BHYTPEHHIOKO TTOBEPXHOCTH KOJIOBI, €CJIM MOIITHOCTh UCTOUHUKA P = 1 kBT.
KonTponsnast padorta Ne 5.

Bapuasnr 1.

1. Mexny CTeKISIHHOM TUIaCTUHKOM M JIe)Kalllell Ha HeM MJIOCKOBBIMYKIIONW JIMH30M HAXOAUTCS
XKUAKOCTh. HaliTu nmokasaresns npenoMieHus! )KUAKOCTH, €CIIU PaUycC I3 TPETHETO0 TEMHOTO KOJIbIIA
HproTona npu HaGMIOACHUN B OTPAKEHHOM CBETE ¢ JJIMHON BOJIHBI A = 0,6 MKM paBeH 0,82 mwm.
Pannyc xpuBu3HBI TUH3BI R = 0,5 M.

2. Kakoe HanmenbIiee yucio Nmin IITPUXOB TOJDKHA COJEpkKaTh TU(PAKIIMOHHAS PEIIETKA, YTOObI B
CIIEKTPE BTOPOTO MOPSAIKA MOKHO ObLIO BUAEThH Pa3AeabHO IBE XKEJThIe TUHUM HATPUS C JJIMHAMU
BOJIH A1 = 589,0 aM u A2 = 589,6 am ? KakoBa jymHa £ TakoW PEIIeTKH, €CJIM MTOCTOSTHHAS PEIIEeTKH
d =5 mMxm?

3. [lnacTUHKY KBapiia TOMIHHON 0 =2 MM TIOMECTHIIN MEXy MapajlieIbHIMH HUKOJISIMH, B
pe3yNbTaTe Y4ero MiIOCKOCTh NOJSPU3AIM MOHOXPOMATHYECKOTO CBETA IIOBEPHYJIACh HA YOI @
=53°. Kakoii HauMeHbBIICH TOMIHUHBI Umin CIICAYET B3STh IUIACTHHKY, YTOOBI TI0JI€ 3PCHHS
MOJISIPUMETPA CTAJIO COBEPILIEHHO TEMHBIM?

4. Yacruua IBUKETCS CO CKOPOCTBIO 0 = ¢/3, TOe ¢ — CKOpOCTh cBeTa B Bakyyme. Kakyro oo
SHEPrUU MOKOS COCTABISIET KHHETHYECKAast SHEPTusi?

5. Beruucnuth UCTUHHYIO TeMiiepatypy 7 Boiab(hpaMoBOMl pacKalIeHHOM JIGHTHI, €CIIH PaualluOHHON
MIUPOMETP MOKa3bIBAET TeMNepaTypy Ipax = 2,5 KK. IlpuHsATH, 4TO MoTrIomaTenbHas ciocoOHOCTh
Ui BoJib(paMa He 3aBUCUT OT YaCTOTHI U3MydeHus u paBHa  aj = 0,35.

6. Kpacnas rpanuna ¢ortoaddexra mis nukia 1o =310 amM. OnpenenuTb MaKCUMAIbHYIO
KMHETUYECKYIO SHEPTUIO Tmax (DOTOAIEKTPOHOB B AJNEKTPOH-BOJIBTAX, €CIIM HA IIMHK MaJIa€T CBET C
JUIMHOM BOJIHBI A = 200 HM.

7. ®otou nipu 3¢ dexre KomnToHa Ha CBOOOTHOM 3IIEKTPOHE ObLI paccesiH Ha yroi § =mu/2.
Onpenenuts uMIyibe p (B MaB/c)?, nproOpeTeHHbIi 5JIeKTPOHOM, €ClU 3Heprus (OToHa 110
paccesiHus Oblna €1 = 1,02 M»aB.

2 1M>»B/c — equnuma HAMITYJIbCA:
16010713 Jjwe

:5,33><10722K2'M/C
3x108m/c

1 M3B/c =

KonTpoabHnas pabora Ne S.
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8. OnpenenuTh SHEPrEeTHUECKYIO OCBEIIEHHOCTD (00TYy4eHHOCTh) Ee 3€pKAIbHON MOBEPXHOCTH, €CIIH
JaBJICHUE p, IPOU3BOIUMOE H3TydeHueM, paBHo 40 mxlla. M3nmydenne magaet HOpMAIBLHO K
MTOBEPXHOCTH.

Bapuanr 2.

1. Ha ToHkyo Mj€HKY B HalpaBJIEHUH HOPMAJIH K €€ IOBEPXHOCTH 1aJa€T MOHOXPOMATHUECKUN
cBeT ¢ AmuHO# BoJHEI A = 500 HM. OTpakeHHBIN OT HEEe CBET MAKCUMAIILHO YCHIICH
BCIIE/ICTBHE UHTEPPECPEHITHH.

2. KontpoabHasi padora Ne S.

Bapuanr 3.
1. Paccrostnue L ot mieneit 1o skpana B onbiTe FOHra paBHo 1 M. OnpenenuTs paccTOsHUE MEXTY
LIeJIIMU, €clIi Ha oTpe3ke JuinHoM ¢ = 1 cM yknaaeiBaetcss N =10 TeMHBIX HHTEpPEPEHIIMOHHBIX
roJioc. Jlymaa BotHBI A = 0,7 MKM.
2. Ha mudpakiimoHHy0 penieTky najgaeT HOpMajdbHO MapajIeIbHBINA MydoK 0enoro cBeta. CeKTphI
TPETHETO M YETBEPTOrO MOPSAKA YACTUYHO HAKJIAJBIBAIOTCS IpYr HA apyra. Ha kakyro 1auHYy BOJTHBI
B CIIEKTPE YETBEPTOTO TMOPsiiKa HaKIaapIBaeTcs rpaHuiia (A = 780 HM) crieKTpa TPeThero nopsiaka?
3. KBap1uieByro mi1acTUHKY OMECTHIIM MEXIY CKpEIlleHHBIMU HUKOJISIMU. [1pu kakoif HauMeHbIen
TorHE Amit KBApIIEBOH MIACTHUHBI TI0JI€ 3PEHUS MEKIY HUKOJISIMH OyIeT MaKCUMaIbHO
npocBetieHo? [locTostHHAs BpameHus o KBapiia paBHa 27 rpaji/ MM.
4. Ilpu xako# ckopoctu 3 (B JOTAX CKOPOCTH CBETA) PEISITUBUCTCKAS Macca 000 4aCcTUIIBI
BemecTBa B N = 3 pa3a 00JIbIIIe MACChI TIOKOS?
5. TemmniepaTypa abcomtotHo yepHoro tena T =2 kK. Onpenenuts AIUHY BOJHBI Am, HA KOTOPYIO
MIPUXOJAUTCS MAaKCUMYM SHEPTUU U3TYUYEHHUs], U CHEKTPaJIbHYIO MJIOTHOCTh SHEPT€TUYECKOM
CBETHMOCTH (M3JTy4aTeIbHOCTH )(I1,T)max JUTS OTOM [UTHHBI BOJIHBIL.
6. ®oToH ¢ sHeprueit € = 10 3B nmagaer Ha cepeOpsAHYIO IIIACTUHY U BhI3bIBAET (HOTOIPPEKT.
Onpenenutb UMITYILC P, MOJTy4YE€HHBIN MJIACTUHOM, €CIM MPUHSATH, YTO HANIPABJICHUS ABMKECHUS
(doToHa U POTORNEKTPOHA JIeKAT HA OJAHOM MPAMOIL, MEPHEHANKYISIPHOI TOBEPXHOCTH IJIACTHH.
7. Kakas nmons snepruu ¢hoToHa npuxoautcs mnpu 3gdexkre KomnToHa Ha 37€KTPOH OTIAYH, €CIN
paccesiHre (pOTOHA MPOUCXOTUT HA yroll & = m/2? Dueprus potona ao paccesnus €1 = 0,51 MaB.
8. Onpenenutb KO3GUIUEHT OTPAXKEHUSI P TOBEPXHOCTHU, €CIIU MIPU SIHEPreTHUECKOU
ocBemieHHOCTH Ee = 120 BT/M? naBieHne p cBeTa Ha Hee OKasanoch paBHbIM 0,5 MkIla.
OmnpenenuTb MUHUMAIBHYIO TOJMIIUHY Umin TUICHKH, €CJIM MIOKa3aTelb MPEIOMIICHHS MaTepralia
mwieHkn n =14,
2. Ha noBepxHOCTh AUPPAKIIMOHHON PEIIETKA HOPMAIbHO K €€ IOBEPXHOCTH MaJIaeT
MOHOXpomaTudeckuii cBeT. [locTostHHAsS qudpakiinOHHON pemeTkr B N = 4,6 paza 00JbIIe TTHHBI
cBeToBOM BosHbL. HaiiTu o6mee yrcno M nudpakiimoHHBIX MAKCUMYMOB, KOTOPBIE TEOPETUYECKU
MO>KHO HaOJII0AaTh B IaHHOM CIy4ae.
3. [MapanienbHbIi My4oK CBETa NEPEXOIUT U3 IIIHIIEPUHA B CTEKIIO TaK, YTO MyYOK, OTPAKEHHBIN OT
TPaHULIbI pa3/ielia dTUX CPell, OKa3bIBAETCS MAKCUMAIbHO MOJIAPHU30BaHHBIM. ONpeaenuTh Yroma y
MEX Iy MaJIalolIUM U IPeJIOMIICHHBIM TyYKaMHU.
4. IIpoToH ¢ kuHeTH4YecKoi sHepruer T = 3 ['9B npu TopMOKEeHUH MTOTEPSIT TPETh ATOM SHEPTHH.
Ornpenenutp, BO CKOJIBKO Pa3 U3MEHWIICS PEISTUBUCTCKUN UMITYJIbC O-4aCTHIIBI.
5. Yepnoe teno umeet temneparypy 71 = 500 K. KakoBa Oyner temnepatypa T2 Tena, ecinu B
pe3ynbTaTe HarpeBaHUs MOTOK U3IyYEHUs yBEIUUUTCs B N = 5 pa3?
6. Ha moBepXHOCTh Kanusi MajaeT CBeT ¢ AMUHOM BOHBI A = 150 HM. Onpeaenuts MakCUMaIbHYIO
KUHETHUYECKYIO SHEPTHIO Tmax POTOIIEKTPOHOB.
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KonTtponsnas padota Ne 5.
Bapuanr 4.

1.Ha cTeksHHYIO IJIaCTUHY M0JI0)KEHA BBIMYKJIOW CTOPOHOM IJIOCKOBBINYKIas JuH3a. CBepxy
JWH3a OCBEIleHAa MOHOXPOMAaTHYECKHM cBeToM inHOM BoaHbl A=500 mm. Haiitu paamyc
RIuH3BI, €cli paguyc 4eTBEPTOTO, TEMHOTO KOJIbIla HhIOTOHA B OTpPa)KE€HHOM CBETE I3= 2
MM.
2.Ha mudpaxnuonHyo pemerky, comepxkamyto N = 600 mTpUxoB Ha MIUIMMETp, Maaaer
HOpMaJIbHO Oenbiii cBeT. CIEeKTp MPOCHHUPYETCsl MOMEIIEHHONW BOJIM3M PEIISTKU JIMH30M Ha JKpaH.
Onpenenuts JUIMHY ¢ CIIEKTpa MEPBOTO MOPsIKA HAa SKpaHEe, €CIM PacCTOSHUE OT JIMH3BI J0 IKpaHa
L=1,2m. I'panuis BUARMOTO cieKTpa: Aqp= 780 HM, Ay = 400 HM.
3. Ilpy mpoxokaeHWUH CBeTa dYepe3 TpyOKy mauHOU £i = 20 cM, coaepKamyi pacTBOp
caxapa xkoHnentpanuer C1= 10%, MIOCKOCTh MOJSIPU3AIMU CBETA MOBEPHYJIACh HA Yrod @1
= 13,3°. B npyrom pactBope caxapa, HAIUTOM B TpyOKy miuHOW ¢2=15 cM, IIOCKOCTH
MoJISipU3alliid TOBEpHyJach Ha yroia @2 = 5,2°.0mnpenenuth KoHIeHTpauuto Cz BTOpPOTO
pacTBopa.
4. OnpenenuTh OTHOLLIEHUE PEIATUBUCTCKOTO UMITYJIbCa P-3JEKTPOHA C KMHETHUECKOW sHeprue 7'
= 153 K KOMITOHOBCKOMY HMITYJIBCY MoC AJIEKTPOHA.
5. Onpenenuts TeMiepatrypy I’ ¥ SHEPreTHUECKYI0 CBETUMOCTD (U371y4aTesIbHOCTh) ReabcomtoTHO
YEpHOTIO TeJla, €CIIM MAKCUMYM HEPTUU U3TYUYECHUSI PUXOIUTCS Ha TTMHY BOJHBI An= 600 HM.
6. Ha goTosmeMeHT ¢ KaToOM U3 JIUTHUS MajaeT CBET ¢ MIuHOU BOoJdHBI A=200 M. Haiitu
HauMeEHbIlIEe 3HauYeHHE 3aJepKUBaIOIIell pa3sHOCTH MOTEHUUATOB Umin , KOTOPYIO HYXHO
NPUIIOXKUTh K (OTOIIEMEHTY, YTOOBl MPEKPaTUTh (POTOTOK.
7. OnpenenuTh  MaKCHMaJIbHOE  W3MEHEHHE  JUIMHBI BOJHBI (AL)max IPH  KOMIITOHOBCKOM
paccesHHM CBeTa Ha CBOOOJHBIX 3JIEKTPOHAX M CBOOOJHBIX MPOTOHAX.
8. JlaBneHne cBeTa, MPOM3BOJMMOE Ha 3€PKaJbHYIONOBEPXHOCTh, p = 5 mlla. Onpenenuth
KOHIIEHTpaluoo 7o GOTOHOB BOJU3HM MOBEPXHOCTH, €CIU AJMHA BOJHBI CBETa, MAJAlOLIEro Ha
MOBEPXHOCTH, A = 0,5 MKM.

Kontposbnas padota Ne 6.

Bapuant 0.

1. HeBo30yXaeHHBIN aTOM BOJOpOJa MOMIONIAET KBAHT M3JIy4YCeHHsI ¢ JUTMHOM BoJHBI A = 102,6 HM.
Bbruncnute, none3ysace Teopueil bopa, pamuyc I 31eKTpOHHOM OpOUTHI BO30YKIEHHOIO aroma
BOJOPOJA.

2. Bbluncauth Hanmbosee BEpPOATHYIO JEOPOMIEBCKYIO JUIMHY BOJIHBI A MOJEKYJl a3o0Ta,
CoJIep KalUXCs B BO3/lyXe TP KOMHATHOM TemIeparype.

3. OLeHUTH C TOMOIIBIO COOTHOLICHUSI HEONPEAETICHHOCTEH MUHUMAIbHYIO KHHETHUECKYIO SHEPTHI0
3JIEKTPOHA, IBIDKYLIErocst BHYTpH cepbl paauycoM R = 0,05 Hwm.

4. Yactuna HaxoauTcss B OECKOHEYHO TIyOOKOM, OJHOMEPHOM, IPSMOYTOJIBHOM MOTEHIMAIbHOM
auuke. Haiftu oTHomeHnue pasHocTH AFEnn+1 COCEAHUX SHEPreTUUECKUX YpPOBHEH K sHepruu En
YJaCTHIIBI B TpeX ciaydasx: 1) n=2; 2)n=5; 3)n — oo.

5. Haittu nepuoa nomnypacnana Ty, paJliOakTUBHOIO M30TOIA, €CIIM €r0 aKTUBHOCTh 3a Bpemst  t =
10 cyr ymenpmmiiace Ha 24 % 10 CpaBHEHHUIO C IEPBOHAYAJIBHOM.

6. OmnpenenuTh KOJUYECTBO TEIUIOTHI Q, BIJIEINAIOLICHCS PH pacnajie pajJoHa akTUBHOCThIO A = 3,7
- 10 Bk 3a Bpems t = 20 mun. KuneTuueckas sHeprusi T BbUIETaiolmlell U3 PajioHA a-4aCTHIIbI
paBHa 5,5 MbaB.

7. Onpenenutsb TermaoTy Q, HEOOXOAUMYIO AJIS HarpeBaHUs KpucTajula Kanus maccoit m = 200 r ot
temneparypsl T1 =4 K 1o temnepatypsl Tz =5 K. TIpuHATH XapakTepUCTUUYECKYIO TEMIIEPATYPY
He6as msa kanust Op = 100 K 1 cunrtats yenoBue T<<Op BHITOIHEHHBIM.

8. OmpenenuTh 00 CBOOOJHBIX 3JEKTPOHOB B MeTyie mpu Temmeparype T = 0 K, sueprum ¢
KOTOPBIX 3aKJIFOUEHB] B UHTEPBAJIC 3HAYEHUM OT 2 Emax 1O  Emax.
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KonTtponbsnas padota Ne 6.
Bapuanr 1.

1. Bpruncnute mo teopun bopa pamuyc I, BTOpPOH cCTalOHapHOW OPOUTBHI U CKOPOCTH 2

AIIEKTPOHA HA ATOM OpOHTE IJIs aTOMa BOAOPOIa.

2. Onpenenuth 3HEPru0 A7, KOTOPYIHO HEOOXOJAUMO JOIMOJHUTEIBHO COOOIIUTE AIICKTPOHY, YTOOBI
ero JeOpoiIeBCKas JJIMHA BOJHBI yMEeHbIIMIACh OT A1 =0,2 MM 10 A2 =0,1 HM.

3. Hcnonws3ysi COOTHOIIEHHE HEONPEICICHHOCTEH, OICHUTh HAMMEHBIIEe OMMOKU Av B
OTIPE/ICIICHUU CKOPOCTH AIEKTPOHA M TPOTOHA, €CIIM KOOPIMHATHI IEHTPA MACC 3TUX YACTUIl MOTYT
OBITh YCTAHOBJICHBI C HEOTIPEIEIIEHHOCTBIO 1 MKM.

4. DNEeKTpOH HAXOAUTCS B OECKOHEYHO TIIyOOKOM, OJHOMEPHOM, IPSIMOYTOJIBHOM TOTEHIIMATHHOM
smuke mmpuHot ¢ = 0,1 HM. OnpenenuTs B 3JIEKTPOH-BOJIBTAX HAWMEHBIIYIO Pa3HOCTh
SHEPTETUIECKUX YPOBHEH AIEKTPOHA.

225
5. Onpenenuth, Kakas 1011 paId0aKTUBHOTO M30TOIA 89146’ pacnamaercsi B TeUeHHe BpeMeHH t = 6

CYT.
6. Maccam=1r ypana 238U B paBHOBECHH C TIPOJYKTAMH €TO PACIaja BBIIEIAET MOIIHOCTD P =
1,07 - 107 Br. Haiitu MonspHyio TemnoTy Qm, BHIJEISEMYyI0 YPAaHOM 3a CpelHee BPeMs KU3HH T
aTOMOB ypaHa.

7. BBIUMCINATE XapaKTepUCTUIECKYIO Temrieparypy ®p Jlebast s sxenesa, eciv mpu temmeparype T
= 20 K wmomspras TermmoeMkocTh xeneza Cm = 0,226 JIx/K-mMonb. YcnoBue T<<@®p cuurath
BBITIOJTHEHHBIM.

8. 'epMaHneBBIN KpHcTaLl, MUpUHA AL 3anpeleHHoN 30Hb6I B KoTopoM paBHa 0,72 3B, HarpeBaroT
oT temnepatypsl t1 = 0° C go temnepatypsl to = 15° C. Bo ckoabpKO pa3 BO3pacTeT €ro yaeilbHas
MPOBOJIUMOCTb ?

KontpospHas padota Ne 6.
Bapuant 2.

1. Beruucnute no teopuu bopa nepuon T BpailieHHs 3JI€KTpOHA B aTOME BOJIOPO/Ia, HAXOSIIErocs B
BO30YXKJEHHOM COCTOSIHUH, OIIPEIEIIEMOM TJIaBHBIM KBAaHTOBBIM YHCIIOM

n=2.

2. Ha ckoJibKO MO OTHOUIEHHIO K KOMHATHOM JOJDKHA M3MEHHUTHCS TeMIepaTypa HIealbHOTO rasa,
4TOOBI IeOpoiiNieBCKas JUIMHA BOJIHBI A €ro MoJieKysl yMeHblmiach Ha 20 %?

3. KakoBa JOJDKHA OBITh KHHETHYECKassh SHEprus | NIpOTOHA B MOHOJHEPreTHYECKOM ITyuKe,
HCIIOJB3YEeMOTO ISl HCCIIEI0BAHNS CTPYKTYPHI ¢ THHeiHbIME pasmepamu £ ~ 10 3cm?

4. Yactuna B OECKOHEYHO TIIyOOKOM, OJHOMEPHOM MPSIMOYTOJIBHOM MOTEHIUAIBHOM SIIHKE
mUpuHON ¢ HaxoauTcss B BO3OYKIeHHOM cocTtossHuu (N = 3). Ompenenuth, B KaKUX TOYKaX
unTepBasia 0 <X<{ IUIOTHOCTb BEPOSTHOCTH HAXOXKJEHUS 4YaCTHUIIbI UMEET MAaKCHUMallbHOE U
MUHUMAaJbHOE 3HAYCHHUS.

5. AktuBHOCTH A HekoTOporo uzotomna 3a Bpems t = 10 cyr ymensmmnaces Ha 20 %. Onpenenuts
MepHO/I moIypacnana Ty, 3TOro U30TOMA.

6. OnpenenuTh SHEPTHIO, HEOOXOUMYIO IS pasaencHus aapa 2°Ne Ha aBe a-uacTuisl U aapo 2C.
DHepruu CBSA3M Ha OJIMH HYKJIOH B sJIpax 20Ng, “He u *2C paBHbI cooTBeTCTBEHHO §,03; 7,07 1 7,68
M>»B.

7. Cuctema, coctosmas u3 N = 10% TpexmepHBIX KBaHTOBBIX OCLMILIATOPOB, HAXOJUTCA MHPHU
temmeparype T = O (O = 250 K). Onpenenuts 3Hepruio E CUCTEMBI.

8. Ilpu HarpeBaHMM KPEMHHEBOTO KpUcTalia oT TemnepaTypsl t1 = 0° no Ttemneparypsl t2 = 10° C
€ro yjelibHas MPOBOAMMOCTb Bo3pacTaeT B 2,28 pasza. [lo mpuBenEeHHBIM JaHHBIM ONPENEIUTh
mupuHy AE 3anpeleHHON 30Hbl KPUCTAIIA KPEMHUS.

KonTtponbsHnas padota Ne 6.
Bapuant 3.
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1. Onpenenute u3MeHeHUEe 3Hepruu AFERIIEKTpOHAa B aToMeé BOAOPOJAa IPU H3IYyYEHHUH aTOMOM
doToHa ¢ gacToToitVv =6,28 - 10%Tm.

2. TlapamienbHbI My4OK MOHOZHEPTeTHUYECKHX JJIEKTPOHOB IMaJaeT HOPMaJbHO Ha jauadparmy B
BHJIE Y3KOU MpPSMOYTOJIbHOM wIenH, mupuHa kotopoi a = 0,06 mm. OnpenenuTb CKOPOCTh ITHX
AJIEKTPOHOB, €CIIUM U3BECTHO, YTO HA IKpaHE, OTCTOAIIEM OT I1esid Ha paccTostHuu £ = 40 MM, miupuHa
HEHTPAIBHOTO AU(PPAKIIUOHHOTO MakcumyMa b = 10 Mkm.

3. Hcmonp3ys COOTHOIIEHHWE HEONPEIEICHHOCTEH, OICHHUTH HIUPUHY lomHOMEpHOTO
MOTEHLUAIBHOTO SIIMKA, B KOTOPOM MHHUMaJlbHasi SHEprus aJieKTpoHa Emin= 103B.

4. B npsMoyrojibHON NOTEHUHUAIbHON sME€ MUPUHOW ¢ ¢ aOCOJIIOTHO HENPOHUIAEMbIMU
crenkamu  (0<x<0) HaxoauTcs 4YacTHIla B OCHOBHOM cocTossHMM. Hailtu BeposTHOCTD
WMECTOHOXOKICHUS ITOW YaCTHIBI B oOmactu ¥ £ <x<¥4 {.

S. OnpenenuTbMaccy m H30TONA 131 , WMEIOLIEro akTUBHOCTh 4 = 37 I'bk.

6. B omHOM akTe menenus aapa ypana 2>°U ocBo6osxmaercs sHeprus 200 M»B. Onpenenuts:1)
SHEPrHIO, BBIJCIAIONLYIOCS P paclaje BcexX sSAep 3TOro U3oTona ypaHa wmaccod m =1 kr; 2)
Maccy KaMEHHOTO YIJIA C yJIedbHOM TeroToi cropanus = 29,3 MJDx/kr, 5KBUBaJICHTHYIO
B TEIJIOBOM OTHOIIEeHHH | Kr ypana 2°U.

7. Mennblii o6paser; maccoit m = 100 r Haxonutcsa npu temneparype T1 = 10 K. Onpenenutsb
teriotry Q, HeoOXOJAMMYIO JJIS HarpeBaHus oOpasma jmo Temmepatypsl 7>= 20 K.
MOXXHO OpHUHATH XapaKTEPUCTHUUECKYK Temneparypy ®p ans meau pasHou 300 K, a
ycinoBue T <<@®pcyUTaTh BHIIOJIHEHHBIM.

8. p-n-nmepexon HaxomutTcs mojn obpatHeiM  HampspkeHuem U= 0,1 B. Ero compoTuBienue
R1= 692 Om. KakoBo conpoTuBienue Romepexona mpu mpsiMoM Hampsi>KeHAN?

Kountponsnas pabora Ne 6.
Bapuanrt 4.

1. Bo cKkoJbkOo pa3 u3MEHUTCs Tepuoj I BpallleHWE BJEKTPOHA B aTOME BOJOPOJA, €CIHM MpHU
repexoie B HeBO30YKICHHOE COCTOSTHUE aTOM M3JIydnsl (POTOH C IJTUMHOM BOJIHBI A = 97,5 HM?

2. IIpn Kak¥uX 3HAYCHUSAX KUHETUUECKOW dHEepruu 7 3JEKTPOHA OMIMOKA B OMIPEICICHUH 1eOPOHIICBCKO
JUTMHBI BOJIHBI AIIO HEPEIATUBUCTCKOMN popmyne He npeBbimaeT 10%?

3. Anpda-yacTuna HaxoAUTCA BOECKOHEYHO TIyOOKOM, OJHOMEPHOM, HPSIMOYTOJbHOM
MOTEHI[UATBbHOM sIIuKe. Vcrmoap3ys COOTHOLIEHUE HEOMPEeAeICHHOCTEH, OLIEHUTh MHUPUHY
{ smuyKa, ecliu U3BECTHO, UTO MUHUMAJIbHAS YHEPTUS a-4aCTHUIBI Emin = 8 MaB.

4 Yactuma B OECKOHEYHO  TIIIyOOKOM, OJHOMEPHOM, MPSIMOYTOJIBHOM IMOTEHIIMAIBLHOM SIIHKE
HAXOJUTCS B OCHOBHOM cOCTOSIHMM. KakoBa BeposSTHOCTb W OOHApy>KEHHsSl 4YacTULIBI B KpaiiHeil
YETBEPTH sALIUKa?

5. Haiitu cpenHIo MpoJOKUTENbHOCTh XKU3HU T aTOMa PaJuO0aKTUBHOT'O M30TOMNA KOOaiabTa
g0 Co.

6. MomHocTh P aurarens aroMHOro cynHa cocrtaBisier 15 Msrt, ero KIIJ panen 30%.
OnpenenuTh MECAYHBIM PacXo] SACPHOTO TOPHOYEro MpHU paboTe STOro ABUTATEINS.

7. VUcnonb3ysi KBAaHTOBYIO TEOPUIO TEMJIOEMKOCTH DWHIITEHA, OonpeaeauTbh KodhPUIHeHT
VIOPYTOCTH B CBSI3U aTOMOB B KpucTaiuie amoMuHusa. [lpuHsats mis  amomuHus O =
300 K.

8. MeTannel TUTUI ¥ IUHK TPUBOISAT B COMPUKOCHOBEHHUE APYT C APYroM Ipu Temmeparype 1’
= OK. Ha ckoipko M3MEHHUTCS KOHIIEHTpAllMs OJIEKTPOHOB MpPOBOAMMOCTH B nuHkKe? Kakoii u3
ATUX METAIJIOB OyJIeT UMETh 0oJiee BBICOKUN MOTEHIHAN?

KonTponbHas padota Ne 6.
Bapwuanr 2.

1. Beraucauts mo TCOpHUU Bopa nepnon T BpalICHHUA 3JICKTPOHA B aTOME BOJAOPOJd, HAXOAAIECTOCH B
BO36y)KI[CHHOM COCTOSIHHU, OIIPECACTIACMOM TJIaBHBIM KBAHTOBBIM YHUCJIOM
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n=2.

2. Ha ckoJIbKO 10 OTHOILIEHUIO K KOMHATHON JOJKHA U3MEHUTBCS TEMIIEpaTypa WICaIbHOTO Tasa,
9TOOBI 1eOpONIeBCKast [UIMHA BOJIHBI A €ro MoJIeKyJl yMeHblmiack Ha 20 %?

3. KaKoBa JI0JKHA ObITh KUHETUYECKAs SJHEPTHsl | IPOTOHA B MOHOAHEPI€TUUECKOM ITyUKE,
HICIIONB3YEMOTO IS MCCIIE0BAHMUS CTPYKTYPHI ¢ THHEHHbIME pasmepamu £ = 1073cm?

4. Yactuua B 6€CKOHEYHO TITyOOKOM, OTHOMEPHOM MPSMOYTOJIbHOM MOTEHIIHAIHHOM SIITUKE
MUPUHOHN £ HAXOIUTCS B BO30YKIeHHOM cocTosiHuH (N = 3). Onpenenutp, B KaKUX TOYKaX
nHTepBasia 0 <X<{ IJIOTHOCTb BEPOSITHOCTH HAXOXIECHUS YaCTULIBI UMEET MaKCUMaJIbHOE U
MUHUMAaJIbHOE 3HAYCHHUSL.

5. AKTUBHOCTh A HEKOTOpOTo M30oToma 3a BpeMmsa t = 10 cyr ymensinunace Ha 20 %. Onpenenutsb
IepHoJ noiypacmnaja Ty, 3TOro U30Tona.

6. OnpenennuTh SHEPTHIO, HEOOXOMMYIO JUIs pasjenenus sapa 2°Ne Ha 1Be a-gacTuis! U sSapo 2C.
DHepruy CBA3M Ha OJMH HyKIoH B aapax 2°Ne, *He u '2C pasnsr cooTsercTBeHHO 8,03; 7,07 1 7,68
Mb5B.

7. Cucrema, coctosmas u3 N = 10%° TpexMepHBIX KBAaHTOBBIX OCHUIIIATOPOB, HAXOAUTCS TIPH
temneparype T = O (O =250 K). Onpenenuts 3Hepruo £ CUCTEMBI.

8. IIpu HarpeBaHMU KPEMHHEBOIO KpUcTaia oT Temneparypsl t1 = 0° 1o temmneparypsl t2
10° C ero ynenbHas MpOBOIUMOCTH Bo3pacTaeT B 2,28 pa3za. [lo nmpuBeneHHBIM JaHHBIM
ONPENENUTh MUPHUHY AE 3anpenieHHON 30Hbl KpUCTAIIa KPEMHHSL.

KonTponeHas padoTa Ne 6.
Bapuanr 3.

1. Onpenenuth uW3MeEHEHUE 3HEpruM ALSIEKTpOHAa B aTOME BOJOPOJAA IPU H3IYYEHHH ATOMOM
¢oTona ¢ yactoToitVv =6,28 - 10*Tm.
2. TlapannenbHbId My4OK MOHOSHEPreTUYECKHX AJIEKTPOHOB MajaeT HOpMalbHO Ha Auadparmy B
BUJE Y3KOH MPAMOYTOJIbHOM 1Ienu, mupuHa kotopoit o = 0,06 mm. Onpenenutrb CKOPOCTh 3THX
3JIEKTPOHOB, €CJIM U3BECTHO, YTO HA 3KpaHe, OTCTOSIIIEM OT IIEIU Ha paccToaHuu £ = 40 MM, IMpUHA
[EHTPAILHOTO JU(PPAKIIHOHHOTO MakcuMyMa b = 10 MKMm.
3. Hcrnonb3ys COOTHOIIEHHE HEOINPEIEICHHOCTEH, OLICHUTh UITUPUHY lomHOMEpHOTO
MOTEHITUAIBHOTO SIIHUKA, B KOTOPOM MHUHUMAJIbHAS JHEPrus dJIeKTpoHa Emin= 103B.
4.B npssMOyrojabHON MOTCHIUAIBHOW IME IMUPUHOUN £ ¢ aOCOTIOTHO HEMIPOHUIIAEMBIMU CTCHKAMH
(0<x<0) wnaxomurcs yacTuua B OCHOBHOM COCTOSTHUH. Haiitu BEPOSITHOCTh
WMECTOHOXOXKIEHNS dTOM YacTULBI B o0JtacTh Vi £ <x<¥%; €.

5.0mpenenuTemMaccy m W30TOma 131 , MMEIOIIEro akTuBHOCTHL 4 = 37 I'bk.

6.B omHoM akTe nenmeHums sAapa  ypaHa 235 ocBOOOKIAETCS SHEprus 200 M>5>B.
Onpenenuthb:1) SHEpruto, BBIACIAIONIYIOCS  IMpU  paclaje  BCeX  siAep  3TOro  H30ToMa
ypaHa Maccoi m = 1 KT 2) Maccy KaMEHHOTO yris c
yAeNnbHOU TemnoTol cropanus = 29,3 MJx/Kr, 5KBUBAJICHTHYIO B TEIUIOBOM OTHOLIEHUU |
kr ypana °U.

7. Menublii o6pazer; maccoit m = 100 r nHaxogutcs npu temmneparype T1 = 10 K. Onpenenutsb
teroty Q, HeoOxonumyro nJiss HarpeBaHus oOpa3ua go temmneparypbl 712= 20 K.
MoXXHO OpHUHATH XapaKTEpPUCTHUUECKYI Temneparypy ®Op ans meau paBHod 300 K, a
ycaoBue T <<®pcyuTaTh BBIIOJIHEHHBIM.

8. p-n-nmepexon HaxoauTcs moj obpatHeiM  HampsbkeHuem U= 0,1 B. Ero compoTuBienue
R1= 692 OM. KakoBo conporuBienue Rznepexoaa npu npsiMoM HampsiKeHUH?

KonTponeHas padota Ne 6.
Bapmuanr 4.

1. Bo ckonpko pa3 u3MeHHTCA mnepuoa I BpallleHHe 3JeKTpPOHAa B aTOME€ BOJIOPOJA, €CIM IpH
nepexo/ie B HeBO30yXI€HHOE COCTOSIHUE aTOM M3ITy4rsI POTOH € ATMHOM BOJIHBI A = 97,5 HM?
2. [Tpu KakuX 3HAYEHUSAX KUHETUYECKON sHepruu T 3JeKTpoHa omulKa B onpeeeHuH 1e0poieBCKo
JUTMHBI BOJIHBI AIIO HEPEIATUBUCTCKOM (opmyne He nmpesbimaet 10%?
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3. Anb¢a-yacTuma HAXOAUTCI BOECKOHEYHO TIyOOKOM, OJHOMEPHOM, MPSIMOYTOJIbHOM
MIOTCHIUAIBHOM sIIuKe. MCronap3yss COOTHOLIEHUE HEONPEAECIEHHOCTEW, OLEHUTh IUPUHY
{ syKa, eciayu U3BECTHO, UTO MUHUMAaJbHAsl SHEPTUsA o-4acTULbl Emin = 8§ M»aB.

4. Yactuna B OECKOHEYHO TI'JIyOOKOM, OJJHOMEPHOM, MPSMOYI'OJBHOM IOTEHLMAIBHOM SIIUKE
HaXOJUTCSl B OCHOBHOM COCTOSIHMM. KakoBa BepoOsATHOCTb W OOHapy)KE€HHUsS YacTULBl B KpallHEel
YETBEPTHU sALIUKa?

5. Haiitu cpenHIO0 MpoJOSIKUTENBHOCTh KU3HU T aTOMa paJuOaKTUBHOI'O M30TOINA KOoOaiabTa
so Co.

6. MomHuocTh P nBurartenss aTOMHOTO cyaHa coctaBiser 15 Msr, ero KIIJI panen 30%.
OmnpenenuTs MECSYHBI pacxoj] SJIEPHOTO TOPIOYEro mpu pabdoTe ATOTO ABUTATEIIS.

7. Vcrionp3ysi KBAaHTOBYIO TEOPHIO TEINIOEMKOCTH DHHIITEWHA, ONpeAeuTh Kod(phuuueHT
YIPYrocTH B CBSI3M aTOMOB B KpucTaiuie amtoMuHus. llpuHaTte ana amoMuHus O =
300 K.

8. MeTayibl TUTUH W IUHK MPHUBOJSAT B COPUKOCHOBEHHUE JPYT C IPYyroM mpu temreparype 7'
= OK. Ha ckoipbKO M3MEHHUTCS KOHIIEHTPALHUs JJIEKTPOHOB MPOBOIUMOCTH B muHKe? Kakoit u3
ATUX METAJJIOB OyJeT UMETh 0oJiee BBICOKHUM MOTEHIMA.

Kontponbnas padora Ne 6.
Bapuanr 5.

1. Ha ckoibKko M3MeHUIach KHHETHUYECKas YHEPrus AJIEKTPOHA B aTOME BOAOPOAA MPU H3IY4EHUU
aToMoM (OTOHA C JJIMHOMN BOJHBI A = 435 HM?
2. U3 xatomHOW TpyOKM Ha amadparMy C y3KOW MOPSMOYTOJBHOW INEIbI0 HOPMajdbHO K
MJIOCKOCTH JuadparMbl HampaBiieH MOTOK MOHOSHCPIETHYECKUX AJIEKTPOHOB. OmnpenenuTthb
aHOJHOE€ HaMpskKeHue TPyOKM, €CliM M3BECTHO, YTO Ha SKpaHe, OTCTOSLIeM OT LIeJH Ha
pacctosiaun £ = 0,5 M, MUpUHA LEHTPAIbHOTO TUdpakimoHHOTO MakcumyMa Ax = 10,0 MKM.
MIupuny bmenun npunsts paBuoit 0,10 mm.
3. CpenHee BpeMs KH3HH aTOMa B BO3OYK/IEHHOM COCTOSTHUHU cocTaBnseT A t~ 108 c.
[Ipu mepexone aroMa B HOPMaJbHOE COCTOSIHUE McIycKaeTcs (OTOH, CPEHsSsS AJMHA BOJHBI
kotoporo paBHa 600 HM. OueHUTh MHUPUHY AAU3ITyYaeMOW CIEKTPaJbHOW JIMHUH, €CITU He
IPOUCXOJIUT €€ YUIUPEHHUS 32 CUET APYTUX MPOIECCOB.
4. BonHoBasi (yHKIMS, ONUCHIBAIOIIAsi JBIDKEHHE 3JEKTPOHA B OCHOBHOM  COCTOSIHMM aToma
BOJIOPOJIa, UMEET BU

([)(r) :A-I’/ao'
rne A - Hekotopas moctosHHas; AO - mepBbI OOpOBCKUU pamuyc. HalTu a1 OCHOBHOTO
COCTOSIHHMSI aTOMa BOJIOpoJia HauboJiee BepOsITHOE PaCcCTOSHUE AJIEKTPOHA OT sApa.
5. CyeTyuK o-4acTHIl, YCTAHOBIEHHBIH BOJW3U paJMOaKTUBHOTO H30TONA, MPU TEPBOM
m3mepenuun peructpuponan Ni= 1400 wyactunm B MUHYTY, a uyepe3 Bpemsa (=4 q -
toapko Nz =400. Omnpeaenuth nepuoa nomaypacmnana 71/2 U30TomA.
6. CumTas, 4TO B OJJHOM aKTe jeleHHs sapa ypana 2°U ocBoGoxgaercs sHeprus 200 MbaB,
ONpeNeNuTh Maccy m 3TOr0  H30TOMa, MOABEPruIerocs JACIICHHUIO IpH  B3pBIBE
aTOMHOM GOMOBI ¢ TPOTHMIOBBIM SKkBuBaneHTOM 30-10° kr, ecitu Tema0BO# SKBUBAIEHT TPOTHIA
gpaseH 4,19 MJIx/kr.
7. HailTu oTHOIIEHUE CpelHEN DSHEPIHMM (&) JUHEHHOrO OJHOMEPHOI'0 OCHMIUIATOPA,
BBIYMCJIEHHON IO KBAaHTOBOM TEOpHUM, K DHEPIUM <(Ex> TaKOro0 XK€ OCHUILIIATOPA,
BBIYMCJIEHHOW M0 KJIACCUYECKON TEOpHUM. BpluncieHune Npou3BeCTH Ul ABYX TEMIIEpaTyp:
1) T=0,10g;, 2) T=0g, rae O - XapaKTepuCTHUECKasi TeMIiepaTypa DHHIITeiiHA.
8.Compotusnenne Ri p-n-mepexona, HaxonsIerocs noj npsMeiM Hampsbkenuem U— 1 B, paBHO
10 Om. OmpenenuTh conpoTuBieHrne Renepexoa npu oOpaTHOM HaIPsIKEHHUH.

KonTtponbsHnas padota Ne 6.
Bapuanr 6.
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1. B xakux mpenenax AA JOJDKHA JIeXKaTh JUIMHA BOJH MOHOXPOMATHYECKOTO CBETa, YTOOBI MPHU
BO30Y)KJICHMM aTOMOB BOJOPOJa KBAHTAMHU 3TOTO CBETA PAIANYC I'n OPOUTHI SIEKTPOHA YBEIHUMIICS B
16 pa3z?

2. Ilporon obmamaeT KMHETUYECKON >HEprueu T =1 x3B. Omnpenenuts AONOTHUTEIBHYIO
sHepruto A7, KOTOpyl0O HEOOXOIUMO €My COOOIIMUTH JUIsi TOrO, 4YTOOBl JJIMHA BOJHBI AJIE
bpoiinsg ymenpmuniachk B Tpu pasa.

3. Jlns mpuOMMKEHHOW OIEHKM MUHUMAIBHON SHEPrHM JJIGKTPOHA B aroMe BOJIOPOJAa MOYKHO
IIPENIIOJIOKUTh, YTO HEONPEIEIEHHOCTh Al paanyca I' 3JIeKTpPOHHON OpOUTHI U HEOIPEAEICHHOCTD
Ap umnyibca p 3JIEKTpOHA Ha Takoil opOUTE COOTBETCTBEHHO CBSI3aHbI CIEAYIOIIUM 00pa3oMm:
Ar = ru Ap = p. Vcnonp3ys 3TH CBfA3U, a TaKKE€ COOTHOIIEHHE HEONPEAEIEHHOCTEH, HalTu
3HAUEHHUE pPaanyca AIEKTPOHHOW OPOUTHI, COOTBETCTBYIONIETO MUHIUMAJIBHOW SHEPTUHU JIEKTPOHA B
aToMe BOJOpOJa.

4. YacTuma HaxXOJUTCA B OCHOBHOM COCTOSSHHM B TPSIMOYrOJbHOW sMe IMHUpUHOU £ ¢
a0COJIIOTHO HENPOHUI[AEMBIMU CTE€HKaMHU. Bo CKOJbKO pa3 OTIMYAIOTCS BEPOATHOCTH MECTO-
HAaXOJKJICHUS YacCTHUIIbl: @) - KpallHEe! TPETH U (), - B KpallHEel 4eTBEPTH sAlIUKa?

5. Bo ckoJIbKO pa3 yMEHBIIUTCS aKTUBHOCTh M30TOoma 32 P uepes Bpems 1= 20 cyr?

6. Ilpu JICTICHUH anpa ypana U o1 NeiicTBHEM 3aMEIEHHOTO HEHTpPOHa
00pa30BAIMCHOCKOJIKM C MaccoBbiMH ynciamMu M1 =90 wu Mo = 143. Onpenenuts 4HUCIIO
HEHUTPOHOB, BBUICTEBIINX W3 s/ipa B JaHHOM akTe JeneHus. OmpenenuTh SHEPrHI0O M CKOPOCTh
Ka)/IOTO U3 OCKOJIKOB, €CITM OHH DAa3lIETalOTCs B MPOTHUBOTIOJIIOKHBIE CTOPOHBI M WX CyMMapHas
KuHeTnyeckas sHeprus 1 pasHa 160 M»aB.

7. 3Has, yto s anmaza Op = 2000 K, BBIYMCIUTH €ro yAENbHYI TETJIO0EMKOCTh TMpPH
temneparype 7 = 30 K.

8. Haittn munuManbHyt0 3HEpruto Wmin HEOOXOAMMYIO JIsi 00pa3oBaHUsl Tapbl AJIEKTPOH —
neipka B kpuctamuie CaAS, eciaum ero yaenbHas HPOBOAUMOCTb yu3Mmensiercs B 10 pa3

npu u3MeHeHuu temneparypsl ot 20 mo 3°C.

KontpospHas padota Ne 6.
Bapuant 7.

1. B onHO3apsgHOM HOHE JIUTHS 3JEKTPOH IEepeliesl ¢ 4eTBEpTOro SHEPreTHYEeCKOro YpOBHS Ha
BTOpOH. OnpeaenuTh ATUHY BOJHBI A U3TyYeHHs], UCITYIIEHHOTO HOHOM JIUTHSL.

2. OnpenenuTh IJIUHBI BOJH 1€ bpoiins a-yacTuubsl U OPOTOHA, MPOUIEAIINX OJUHAKOBYIO
YCKOPSIIOIYIO0 pa3HoCcTh nmoTeHuuanoB U= 1 kB.

3. MoHORHEepreTHYecKuii  My4OK IEKTPOHOB BBICBEUMBAECT B IIEHTPE HKpaHa dJIEKTPOHHO-IY4EBOM
TpyOku naTHO paamycoM = 102 cm. [Toab3ysch COOTHOIIEHHEM HEOINpeAeIeHHOCTeH, HaliTH, BO
CKOJIbKO pa3 HEOIpPEeAeIeHHOCTh AX KOOPAMHATHI IEKTPOHA HA HKpaHE B HAIPABJICHHUH, MEPIICH-
JTUKYJISIPHOM OCH TPYOKH, MEHbIIe pa3Mepa I nsaTHa. JnuHy LajaekTpoHHO-Ty4eBol TpyOKH MPUHSTH
pasnoii 0,50 M, a yckopsitoriee a51ekTpoH Hanpspkenne U— paBubim 20 kB.

4. BonHoBas ¢yHKIHMS, ONMUCHIBAIONIAs JBUXKEHHE JJEKTPOHA B OCHOBHOM COCTOSHUU aToma
BOJIOPOJIa, UMEET BUJ

v (r) = Ae—r/ao'

rae A — HeKoTopas MOCTOSIHHAS; (o — NepBbId bopoBckuil panunyc. HaliTn 17151 OCHOBHOTO COCTOSTHUS

aToMa BOJIOpoJa 3HaueHue <F> KylloHOBCKOM CHJIBI.

5. Ha CcKoIbKO MpOLIEHTOB YMEHBUIUTCS AaKTMBHOCTh M30TONA UpUAUS 1921r 3a Bpems t =

15 cyr?

6. SInepnas peakuus 4N (o, p) 17O BbI3BaHA a-yacTuLEH, 0ONafaBIIeil KHHETHYECKOH YHeprueit T,=

4,2 MbB. Onpenenuts TemnoBoil 3hdekT 3Toi peakinu, eciii MPOTOH, BBUIETEBIINHA MO YIIIOM %

= 60° K HaNPaBJICHUIO IBUKECHUS 0-YaCTHILIBI, TMOMYYMJI KHUHETHYeCKyro sHepruto 7 = 2MbdB.

7. Monsipaas Terioemkoctb Crcepedbpa nipu temnepatype 77 = 20 K okazanacs paBHO# 1,65

JIx/(monb-K). Bperuncnurs I10 3HAYCHUIO TEIJIOEMKOCTHU XapaKTEpUCTUUECKY IO
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temrieparypy Op. YcioBue 7 <« ®p cUUTATh BHIITOJIHEHHBIM.
8. Comporusnenue Rixpucranma PbS mnpu Temmepa type t1 = 20°C paBuo 10* Owm.
Onpexaenuts ero conpotuBienue Ronpu Temneparype t2 = 80°C.
KonTtponbsnas padota Ne 6.
Bapuanr 8.

1. DyeKTpOH B aTOME BOJOPO/Ia HAXOAUTCS HA TPEThEM SHEPreTu4eckoM ypoBHe. OnpeaenuTb
KuHeTnyeckyto 7, noteHuuanbhyo [1 v nonnyto £ sHepruto snekrpoHa. OTBET BbIPAa3UTh B AJIEKTPOH
BOJIbTAX.

2. DnekTpoH oOnamaer KuHetmdyeckod sHeprmeir T = 1,02MpsB.  Bo  ckompko  pas
W3MEHUTCS  JJIMHA BOJHBI A€ bpoissd, ecnu KuHeThudeckas dHeprus 7T JIIEKTPOHA
YMEHbIIUTCS BABOE?

3. Cpenree BpeMs x)u3HH At aToMa B BO30YKIEHHOM COCTOSHHE cocTaBiseT okono 1078 c. ITpu
Iepexosie aroMa B HOPMalbHOE  COCTOSHME  MCIyckaercs  (OTOH, cpeaHss  JUIMHA
BOJIHBI <A> kotoporo paBHa 400 M. OIEHHWTH OTHOCHTEIbHYIO IMPUHY AA/Au3mydaemoit
CHEKTpaJIbHOW JTMHUH, €CJIM HE IPOUCXOUT YIIMPEHUS JIUHUHU 33 CUET JPYTUX MPOIECCOB.

4. DnexTpoH HaXOJAUTCS B OECKOHEYHO TIIyOOKOM, OJHOMEPHOM, IPSIMOYTOJIBHOM
MOTEHIMAJILHOM flMKe MUpUHOH £. B kakux Toukax B nHTEpBajie 0<X<{ MIOTHOCTU BEPOSTHOCTH
HaX0>K/ICHUS AJIEKTPOHA Ha BTOPOM M TPEThEM SHEPTETUUECKUX YPOBHSIX OJMHAKOBBI? Briuncnuth
IJIOTHOCTh BEPOSITHOCTHU JIJISl ATUX ToueK. Penienne noscHUTh rpaduxom.

5. Onpenenuts uncio Nsgep, pacnagaroinxcs B TeueHue BpeMeHu: 1)t1 = 1 muH;

2)tz =5 cyr, - B paauoakTUBHOM u3oTomne pochopa 32 P maccoit m = 1 mr.

6. Onpenenuth TerwIoBbie YH(PEKTHI CICTYIONTUX PEaKIHA:

"Li(p,n)Be u °0(d,a) N.
7. Bpruucnaute (mo JlebGar) yAenbHYIO TEMIOEMKOCTh XJIOPUCTOTO HATPHUsS TIpHU
temneparype 7 = ®p/20. YcnoBue 7<<®p cyUTaTh BHITIOJTHESHHBIM.
8. KakoBo 3Hauenue sneprun depmu €r y 3JIEKTPOHOB MPOBOJAUMOCTH  JIBYXBaJCHTHOW mMean?
Bripaszuts sHepruto @epMu B IKOYISIX U 3JIEKTPOH-BOJIbTAX.
6. Ha Meramnmveckyro MjacTHHY HalpaBjieH MOHOXPOMATHYECKHH My4OK CBETA C YAaCTOTOW V =
7,3 - 10" T'u. Kpacras rpanumna Ao ¢ortodddekxra a1d TaHHOTO MaTepuana paBHa 560 HM.
OnpenenuTb MAKCUMAIBHYIO CKOPOCTb Umax(pOTOIIEKTPOHOB.
7. ®oton c¢ oHeprued €1 =0,51 MdB mnpu paccesHuu HaCBOOOTHOM 3JIEKTPOHE MOTEPSLI
MOJIOBUHY cBoei sHepruu.Onpeaenurb yroj paccesHus & .
8.Ha 3epKajibHyI0 MOBEPXHOCTH IUIOMAABI0 S = 6 cM? MajaeT HOPMAIbHO HOTOK M3NydeHus O, =
0,8 BT. OnpenenuTh NaBICHUE p U CUJIY JIaBJIeHHUsT FCcBeTa Ha 3Ty MOBEPXHOCTD.

Kountponsnas pabota No 6.
Bapuanrt 9.

1. ®oToH BBHIOMBAET U3 aroMa BOAOPOJA, HAXOMAILIETOCS B OCHOBHOM COCTOSTHUM, DJIEKTPOH C
kuHeTH4eckoi aHeprueit 7= 10 3B. Onpenenuts sHEpruto € poToHa.
2. Kunernueckast sHeprus T 3J€KTPOHA PaBHA YABOGHHOMY 3HAYEHMIO €r0 YHEPruH Mokos (2 MoC?
). Beruncnuths anuHy BOJHBI A e bpoiins ans Takoro 3JeKTpoHa.
3.Jlns mpuOMMKeHHOW OILEHKM MHHHUMAIBHOW DHEPrHMH JIIEKTpOHA B aTOME BOJOPOJa MOXKHO
MIPENOJIOXKHUTh YTO HeolpeaeaeHHoCTs [r paanyca 2 aIeKTpoHHON OpOUTHI i HEOTIPEIEIEHHOCTh Ap
UMITYyJIbCa p AJIEKTPOHA Ha TaKOM OpOUTE COOTBETCTBEHHO CBS3AHBI CIEAYIOIIUM 00pa3oM- A2 ~ 2
u Ap «p. Hcnonp3ys 3TH CBSI3M, a TakK€ COOTHOIIEHHE HEONPEIECIICHHOCTEN, ONpeaeNuTh
MHUHHUMAJIBHOE 3HAYEHUE SHEPTUH TmdIIEKTPOHA B aTOME BOAOPOIa.
4.BonHoBasi (pyHKIMS, OMNMCHIBAIOIIAS MABWKEHHE DJEKTPOHA B OCHOBHOM COCTOSIHUM aToMa
BOJIOpOJa, UMEET BUJ]
l//(l’) = Ae—r/ao'

rae A — HeKoTopasi OCTOSIHHAS; 0o — NepBblid bopoBckuit paanyc. Hailtu 111 OCHOBHOTO COCTOSIHUSA
aToma BoJIopoJia cpenHee 3HaueHue <[> moTeHInanibHONU SHEPTUH.
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5.3 kaxaoro MWUIMOHA aTOMOB paJAMOAaKTUBHOTO M30TOMNA KaXAYI CEKYHAY paclagaeTcs
200 atromoB. OnpenenuTs nepuo nojypacnana 7 2 u3ororna.

6. Omnpemenuth CKOpPOCTH NPOAyKTOB peakimu °B (n,a)’Li, mporekatomeii B pesymbrare
B3aUMO/ICHCTBHUS TEIUIOBBIX HEUTPOHOB C OKOSALIUMHUCS siApamMu Oopa.

7. Bpruuciuth mo Tteopuu Jlebas TEMI0EMKOCTH LHUHKA maccoid M= 100 r npu
temrneparype 7= 10 K. TIpuHATh 1 HMHKA XapaKTEPUCTUUYECKYIO Temneparypy JeOas
®p=300 K wu cuumrare ycinoBue 7<<Op BBIIIOJHECHHBIM.

8. llpsimoe  wampspkenwe U, mpuiokeHHOe K p-n-miepexony, paBHo 2 B. Bo ckonbko pa3
BO3PACTET CHJIa TOKa 4epe3 Mepexo, €ClIu U3MEHUTh Temmeparypy ot 71= 30

Kpurepun ounenku:

— 3a IPaBWJIbHOE PEIIeHNE OJTHOM 3a/1auM CTYJIEHT IOJIy4yaeT J1Ba Oasia.

Bropoit cemectp
Bompocs k 1 pybexxHO# aTTecTanum

26. [NoctymaTensHOE BUKECHUE.

27. BpamarensHoe JBIKECHHE.

28. 3aK0HBI TUHAMHKH.

29. JIlnHaMyKa BpaliaTeIbHOTO JTBUKCHHSL.

30. 3aKOH BCEMHUPHOTO TATOTCHUSI.

31. Cunsl TpeHUs.

32. PaboTa. MontHOCTh. DHEPrHs.

33. YcioBust paBHOBECHS Ha HAKJIOHHOM IJIOCKOCTH. Phruar.
34. Jlebopmariust TBEpAOTO TEa.

35. MexaHunKka XUIKOCTH U rasa.

36. DMmnupudeckue (ONbITHBIC). 3aKOHBI UCATHHOTO Ta3a.
37. OCHOBBI KHHETUUYECKOU TEOPHUH HUJICaTBHBIX T'a30B.

38. SIBnenue nepeHoca.

39. BHyTpeHHsIs SHEprHsi HeaaIbHOTO Ta3a.

40. Tens10eMKOCTb.

41. IlepBoe HAYAJIO TEPMOTUHAMUKH.

42. Kpyrosoii niporiecc (k). Bropoe Hauano TepMoInHaMHKH.

Bormpocs! ko 2 pyOexxHO# aTTecTanuu

12. 3akoH coxpaHeHHUs AEKTPUUYECKOro 3apsia. Bzaumoneicteue 3apsaaos.
13. Dnexrpuueckoe nosie. HampspkeHHOCTh 3IEKTPUYECKOTO MOJIS.

14. Pa6ora. [ToTeHnan u HanpsoKEHHE.

15. DnexrpoemkocTs. [Tnockuil konaeHCATOP.

16. IIpoBOAHUKYU U U30JIATOPHI (IUAIIEKTPUKH) B 3JEKTPUUECKOM II0JIE.
17. CerHeToNneKTpUKH.

18. ITre303neKkTpUUecKuit F3pPeKT.

19. Cuna u mIoTHOCTh TOKA.

20. Tok B MeTaJIJIax U CIUIaBaX.

21. Tox B 3JEKTPOJIUTAX.

22. Tox B razax.

23. DNeKTpUYEeCKUil TOK B BaKyyMe.

24. TepMO3JIEeKTPUUECKHUE SIBICHUS U UX TPUMEHEHHUS.

25. MarauTHoOE 10JIe ¥ €r0 XapaKTepUCTUKU.

26. 3akoH Ammepa.
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217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

RBOO~NoG~WNE

wWCooNoU~WNE

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

JlelicTBME MarHUTHOTO TOJIS HA IBUXKYILIHAMCS 3apsil.

Pabora mo nmepeMenieHnio NpoBOIHUKA C TOKOM B MarHUTHOM TIOJI€.
DneKkTpoMarHuTHas UHIYKIUs. CaMOUHIYKIIUS.

MarsuTHbIE CBOMCTBA BELIECTBA.

I"apmonuveckue xKonebaHusl.

MexaHnyeckue rapMOHUUYECKUE KoieOaHusl.

CB00OOIHBIE AIEKTPOMArHUTHBIE KOJICOAHMS.

CB0OO1HBIE 3aTyXaroLUE U BBIHYKJICHHbIE KOJIeOaHus.
MexaHndecKkue 1 3J1€KTPOMarHUTHbIE BOIHBI.

Pacnipoctpanenne MexaHHYECKUX BOJIH B YIPYTUX Cpeax.
VYpaBuenue Oerymieii BoiHbl. Pa30Bas CKOPOCTb.

3BYK.

WHudpa3Byk u yiabTpa3ByK.

ONeKTpOMarHUTHbIE BOJIHBI.

OcHoBHbIE CLIOCOOBI MOTYYEHUS U TPUMEHEHHUE FIEKTPOMArHUTHBIX BOJIH.

Tperuit cemectp
Bomnpocs! k 1 pyOexxHoli arTecTanuu

OnTuka.

dotomeTpus.

OCHOBBI TEOMETPUIECKON OTITHUKH.
BosiHOBBIE CBOMCTBA CBETA.
WnuTtepdepennus crera.

Judpakuus ceta.

B3anmoelicTBre 31€KTPOMArHUTHBIX BOJIH C BELIECTBOM.
[Tornomnienue ceera.

[Tonspuzanus ceera.

3akonsl Mamoca u bprocrepa.

JIBOIiHOE JIydenpesioMIICHUE.

Tennopoe uznydenue. 3akon Kupxroda.
3akon Credana-bonpimana. 3akon Buna.
®opmyna Penes-Jxunca u [lnanka.
dotorpdexr.

3akoHbI BHENIHETO GoToddexTa.
JlaBiaeHue cperta.

I'nnotesa ne bpoitns.
KopryckynsipHO-BOTHOBOM JTyajii3M 3JIEKTPOMATHUTHOTO U3JIyYEHUS U YACTHUIl BEILECTBA.
[Tpunnun Heonpenenennoctu I 'eitsendepra.
BonnoBas pyHkius.

VYpasuenue lIpeaunrapa.

Bomnpocs! ko 2 pyOexHON aTTecTanun

Mopnenu aroma Tomcona u Pezepdopna.

ITocrynatel bopa.

CriekTp u3Iy4eHHs aTomMa BOJIOpOJa.

DJEeKTPOH B BOJIOPOJIONIOI00HOM aTOMeE.

KBanTOBBIE UnCTA.

®epmuons! U 0030HbL [Tpunimn [Maynu.

Pacnipenenenue 31€KTpOHOB B aTOME 110 COCTOsIHUIO. [lepronnueckas cucrema 3JI1eMEHTOB.
PeHTreHoBCcKue CIEKTpHI.

Mouiekynbl. HekoTopble oNTHYECKHE CBONCTBA MOJIEKYJI.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

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

RPRowoo~NoRwNE

O 01N DN B~ W=

Orntrueckne KBaHTOBBIE TeHepaTopbl. (J1azepsr).

CocraB siiep aTOMOB.

B3anmonencTBie HyKIOHOB U MOHSATHE O SIEPHBIX CUJIAX.
Hedekt macchl v SHEPrHs CBA3MU sAApa. Y CTOHUUBOCTD SAEP.
PagnoakTuBHOCTS.

3aKkoH paJIMOaKTUBHOTO pacnaja.

[IpaBusio cmernieHus Ipu paguoaKTUBHOM pacmiaje.
OCHOBHBIE TUIIBI SJIEPHBIX PEAKITUH.

Peaknus nenenus Tsoxensix saep. Llennas suepHas peaxiusi.
TepmosinepHast peakuust (peakiusi CHHTE3a sJIep).
DNeMEHTapHbIE YaCTUIIBI.

UYeTBepThlii cemecTp.
Bompocs k 1 pybexxHO# aTTecTanum

aKoOHBI reoMeTpuyeckoil ontuku. IlogHoe oTpaxkeHue cBera.

3epkana. Tonkue auH3bl. DOpMya TUH3bI

®orometpus. OCHOBHbIE POTOMETPUUECKHIE BEIMUMHBI U UX €IUHULIBI.
SIBnenue nntepdepenuuu ceera. Murepdepenuns B Tonkux mieHkax. Kompsia HeroToHa.
SAsnenne qudpaxuuu. [punnun [toiirenca - dpenens

Merton 301 @penens. udpaxius OpeHens.

Hudpakunu OpayHrodepa Ha 0AHOM 1IETN U HA AUPPAKIUOHHON PEIIEeTKH.
Judpakuusi peHTT€HOBCKUX JIydel Ha KpHUcTasiax.

[Tongpuzanus ceera. [lonsgpuzaTopsl U aHAITU3ATOPHI.

AHanu3 NoJspU30BAHHOTO CBETA. BpaleHre niocKoCTH NOJIsSpU3aLNH.
SIBreHne Aucnepcuu CBeTa.

[Tornomnienue ceera.

Dddext Jomnepa.

Dddext BaBunora - Ueperkona.

TennoBoe u3iydyeHue

3aKOHBI PABHOBECHOI'O TEIJIOBOTO U3IyYEHUSI.

I'unoresa I[1nanka. ®opmymna I[1nanka

KBaHT n3nyuenus. DHeprust KBaHTa U3JIy4EHHUS.

doTtoanexrpudeckuit 3¢ dext. 3akonsr CToNIETORA.

VYpaBHeHue DitHIITEHA 17151 BHEHTHEro (potorddekra.

Bompocs ko 2 pyOexHOI aTTecTaluu

. Macca u umnynsc (otoHa. /laBieHue cBerta.

. Dpdext KomnroHa.

. BonmHa ne- bpoiins.

. CooTHoIeHUs1 HeonpeaeaeHHOCTeH. BomHoBas QpyHKIIMS.
. YpasHenue lllpenunrepa.

. YpasHenue lllpenunrepa s cTaluOHapHBIX COCTOSHUM.
. TyHHenbHBIN 3P PEKT.

. IToTeHIIMaNbHBIN SAIUK.

. JInHEeNHbI rapMOHUYECKUN OCLUILIATOP.

10. JIBOMCTBEHHOCTD MIPEACTABICHUM O IPUPOJE cBeTa. KOpmycKyIsspHO- BOJHOBOM Jyallu3M.
Monens atoma Tomcona u Pezepdopna.

11JIuneliuaTeie ciekTpbl aToMoB. CHEKTp aTomMa BOJAOPO/a.

12. OnsiTel @panka u ['epua.

13. MarHuTHbII MOMEHT 3JIEKTPOHA.
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14. Tlpunuun ITaynu. Dnekrponnsie 06omouku. [lepuoandeckas cuctema 3JI€MEHTOB
Menpeneesa.

15. CnexTpbl MHOTO3JIEKTPOHHBIX aTOMOB. XapaKTEPUCTUYECKUE PEHTIE€HOBCKHUE, CIIEKTPHI.

16. 3axon Mo3nu. Bonopoaomnogo6Hbie CIEKTPHI.

17. IIpupona xuMuuecKou cBsI3u. MOJIEKyJIIpHBIE CIIEKTPHI.

19. EcrecTtBeHHast paiMOAKTUBHOCTb. 3aKOH PaJ0AaKTUBHOTO pacmaja.

20. Coctas sapa. HykiioHsl. 3apsij 1 MaccoBOE YUCIIO sifjpa. DHEPTHUHU U CBS3U spa.

21. U3otombl, MickyccTBeHHBIE TIpEeBpallleHus siaep.a- u B-pacnana, y-uznyuenue. Snepueie
peakiuu.

22. O0oJiodeuHas U KareJIbHasi MOJICTH Spa.

23. llenenwue snep. Llennas peaknus. SnepHble peakny Ha TEIUIOBBIX U OBICTPBIX HEUTPOHAX.
Peakuus cunrtesa, npodiema ynpaBiaseMOIro TEPMOSAEPHOTO CUHTE3A.

24. dynnameHTalbHBIC B3anMoeiicTBus. Kitaccuukanus 2IeMeHTapHBIX YaCTHII.

25. B3aumoeiicTBre 311eMEHTapHBIX YaCTHUI] M 3aKOHbBI COXpaHeHUs. YacTUIIbl M aHTUYACTHULIBI.
26. bapuonsl u me30Hb1. Pe3onancel Kocmuueckue mydu.

27. DynnamMeHTaNbHbIEC YaCTHUIIBI. YaCTUIBI-yYaCTHUKH M YaCTUIBI-TIEPEHOCYHKH
B3aNMO/JICHCTBHIA.

Kpurepun onenku:

- ecyia BoImostHEHO 100% 3amanust, TO cTyneHT moaydaeT 20 6ayiioB;
- €CJIM BBITIOJIHEHO 75% 3aaHus, TO CTYACHT moJjiydaetr 15 6amios;
- ecyim BBITIOJTHEHO 50% 3amanus, To cTyAeHT nmojydaer 10 6amios;
- €CJIM BBITIOJTHEHO 25% 3a1aHusl, TO CTYICHT MoJIydaeT 5 0aJios;

- €CJIM BBITIOJIHEHO MeHee 25%3a1anus, To CTyIeHT noaydaeT (0 6amios.
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Ilpunoscenue 3

3a46THO-IK3aMEeHAIIMOHHbIE OUJIETHI

MI/IHI/ICTEPCTI%O HAYKU U BBICLUEFQ OEPASOBA}‘HI/IH POCCHIZCISOI?I DEJJEPALIUN
T'POSHEHCKUU I'OCY JAPCTBEHHBIN HE®TAHOUW TEXHUYECKWU YHUBEPCUTET
uMeHH akagemuka M. JI. MuuimoHImmuKoBa

DK3AMEHALIMOHHBIN BUJET Ne 1
mucrturuHa: «duzukay (1 u3 3)
1. Onucanue aBMXeHUS Tel. TpaeKTopHsl, IepeMENIEHUE U IPOUICHHBIN ITyTh.

2. YpaBuenue Ban-gep-Baanbca s peaabHbIX Ta30B.
3. Beruuciauth paboTy, coBepliaeMyro Ha IMyTd s = 12 M CHJIO, paBHOMEPHO BO3pacTarollel C

MPOHJICHHBIM paccTosiHUEM, eciii B Havyaiie myTH cwiia F(0) = 10 H, B konue mytu F(s) = 46 H.

Ycnaxkuen P.T.

3aBenyromuii kadenpoii

MMHUCTEPCTBO HAYKM U BBICILEI'O OBPA3OBAHNSI POCCPII?'ICISOI?'I OEJEPALINN
I'PO3HEHCKUU I'OCYAAPCTBEHHBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
uMeHHu akagemuka M. 1. MumMoHIIMKoBa

9K3AMEHAL{HOHHLH>1 BUJIET Ne 2
mucrturnHa: «dusukay (1 u3 3)

1. CkopocTh, YCKOpEHHE.
2. Uzotepmbl Ban-nep-Baanbca. XKunkas u razooOpasnas ¢asel. Haceimennsiit nap. Kpuruueckas

TeMIieparypa.
3. Kamens Opomren BBepx moi yriom o = 60° x miockoctu ropusoHTta. KuHetudeckas sHEprus

KaMHsI B HadanbHbli MOMeHT To = 20 Jlx. Onpenenuts kuHetnueckyro T u moTeHuuansbHyro U
SHEPTHH KaMHS B BBICIIEH TOYKE €r0 TPACKTOPHUH.

3aBenyromuii kadenpoi Ycnaxues P.T.

MUWHHCTEPCTBO HAYKU U BBICILIET'O OBPA3OBAHM:I POCCI/IFICISOFI SOEJIEPALIU
I'PO3HEHCKHWU I'OCYAAPCTBEHHbBIN HEOTAHOU TEXHUYECKWM YHUBEPCUTET
uMeHH akagemuka M. JI. MuinoHImuKoBa

DK3AMEHALIMOHHBIN BUJIET Ne 3
muciurinHa: «dusnkay (1 u3 3)
1. VrioBble CKOpPOCTh U YCKOPEHHE U HX CBA3b C COOTBETCTBYIOIIMMH JIMHEHHBIMU

XapaKTCPUCTUKAMU.
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2. 3akoH MakcBemia Uil pacrpenesieH|s] MOJEKYN HJICalbHOTO raza Mo CKOPOCTSIM M DHEPrUsiM
TCIIJIOBOT'O JBMIXKCHUS.

3. Konbkobexen maccoid my = 60 Kr, CTOs Ha JIbAY, OPOCHI SAPO MAcCOM My = 5 KT U BCJEICTBUE
OTJauu TOKATWIICSA Has3aa co CKOpocThio L1 = | M/c. Ompenenuts paboTy A, coBepHIaeMy0 MpH
OpocaHuH sipa.

3aBenyromuii kadenpoii Ycenaxues P.T.

MI/IHI/ICTEPCT@O HAYKU U BBICHIEFQ OBPA3OBAUHI/I$[ POCCI/II71CI§OI71 OEJNEPAILINN
I'POBHEHCKUU I'OCYJJAPCTBEHHBIM HEOTSAHOU TEXHUYECKWM YHUBEPCUTET
nMeHH akagemuka M. JI. MuumoHImmKoBa

DK3AMEHALIMOHHBIN BUJIET Ne 4
mucrturuHa: «duzukay (1 u3 3)
1. Ilpuanmn neepunn [Manutesd. HepuuanbHble CHCTEMBI OTCUETA.
2. XapakTepHbIe CKOPOCTH MOJIEKYIL.
3. IBa rpy3a maccamu m1 = 10 Kr 1 mz = 15 Kr nojBemIeHbl Ha HUTAX JUIMHON | = 2 M Tak, 4To rpy3sl
COTIPUKACAIOTCS MKy co00i. MeHbImuil rpy3 ObUT OTKIOHEH Ha yroa o = 60° m BemymeHn. Ha
KaKyro BbICOTY h mogHuMYyTCs 00a rpy3a nocie yaapa? Yaap rpy30B CUMTaTh HEYIPYTUM.

3aBenyromuii kadenpoii Ycenaxmues P.T.

MMHUCTEPCTBO HAYKM U BBICILIEI'O OBPA3OBAHNSI POCCI/H7ICI§OI71 DEJIEPALI
I'POSHEHCKHWU I'OCYJAPCTBEHHbLIN HE®TSAHOU TEXHUYECKWM YHUBEPCUTET
UMeHHM akajgemuka M. /. MuInoHIuKoBa

3K3AMEHAHI/IOHH]>II71 BUJET Ne 5
mucrturmuHa: «dusukay (1 u3 3)

1. Bropoii 3akoH Herotona. Mexanndeckue cuibl. [IpuMepsl u CBOMCTBa MEXaHMYECKUX CHII: CUJIa
TSDKECTH U BEC, CUJIA YIIPYTOCTH, CUJIa TPEHUS, CUJIa COTIPOTUBIIEHHS CPEJIbI.

2. OneiT Tepna no npoBepke pacrnpeneneHus Makcsenia.

3. [Ipou3Boas KyOWKH JibJa, XOJOAMIBHUK 3a0pall U3 MOPO3HIILHON KaMephl ¢ Temneparypoi -12°C
KOJIM4ecTBO Teria, paBHoe 177 k/x. XonomumeHbiii kodddumuent m’ = 5,7, B KoMHaTe
nojepxxuBaetrcss Temreparypa 26°C. Haiitu KIIJ ycTaHOBKM M OmnpeneiuThb, Kakoe KOJIUYECTBO
Tella TepeJaHo B KOMHATy, W Kakylo paboTy Hago 3arpaTuth A (PYHKIIMOHHPOBAHHS
xonoauinbHuKa. CpaBHUTH X0J0auiIbHBIN Ko3dduuuent u KII/l ¢ aHanoruuHpIMU BETUYMHAMHU IS
xoJnoauibHUKa KapHo, paboTaroniero Mexy TeMH ke TeMIepaTypamu.

3aBeayromuii Yenaxues P.T.

MI/IHI/ICTEPCT]%O HAYKU U BBICHIED 9 OBPA3OBAuHI/I}I POCCI/IFICISOFI SOEJIEPALIU
I'PO3HEHCKHWU I'OCYAAPCTBEHHbLIN HEOTAHOU TEXHUYECKNM YHUBEPCUTET
uMeHH akagemuka M. JI. MunoHImuKosa

DK3aMeHaIMOHHbBIA OuiteT Ne 6
nucuumuinHa: «duszukay (1 u3 3)

1. 3akoH coxpaHeHus uMmiyibca. LlenTp macc.
2. 3akoH bonpiMana 1S pacpeleieHns YacTHIL BO BHEIIIHEM NOTEHLIUATIBHOM TIOJIE.

52



3. Tonkuii crepxkens O | = 50 cM 1 Maccoit m = 400 T BpamaeTcsi ¢ yriioBEIM YCKOPEHUEM € =
3 pan/c® okomo OcH, MPOXOASIEd uepes cepeluHy CTepKHsS IMEPHEeHIUKY/IAPHO K €ro JUIMHE.

OrnpenenuTh Bpalamui MOMeHT M.

3aBenyromuii kadenpoii Ycenaxues P.T.

MI/IHI/ICTEPCT@O HAYKU N BBICHIEFQ OEPA3OBAUHI/IH POCCHIZCISOIZ OEJEPAIITUN
TI'POBHEHCKUU I'OCYJJAPCTBEHHBIM HEOTSAHOU TEXHUYECKWM YHUBEPCUTET
nMeHH akagemuka M. JI. MuummoHImmKoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 7
mucturmuHa: «duzukay (1 u3 3)

1. IIpuanmn otHOCUTENBHOCTH ["annnest.

2. Pacnipenenenune Makcgeinna-bonbiimana.
3. O6py4, OTHOPOAHBIN TUCK M OJHOPOJIHBIN IIap CKATHIBAIOTCS 0€3 MPOCKAIb3bIBAaHUS C HAKIIOHHOM

II0cKoCTH BhIcOTOM h = 1 M. Macchl Bcex Tenn u ux paauychl paBHbl. KakoBbl KOHEUHbIE CKOPOCTH
Ten?

3aBenyromuii kadenpoii Ycenaxmues P.T.

MMHUCTEPCTBO HAYKM U BBICILIET'O OBPA3OBAHNSI POCCI/H7ICIU<OI71 DEJIEPALI
I'POBHEHCKUU I'OCYJAPCTBEHHBIM HEOTSIHOU TEXHUYECKUM YHUBEPCUTET
UMeHHM akajgemuka M. /. MuIIMoHIIMKOBa

3K3AMEHAHI/IOHH]>II71 BUJIET Ne 8
mucrurmnHa: «dusukay (1 u3 3)

1. PaGora u sneprusa. Kunetnueckasi s3Heprusi. MOIIHOCTb.
2. CpenHue SHEpruu KBaHTOBBIX OCIMIUISATOpPA M POTaTOpa. 3aBHCHUMOCTh CKOPOCTH XHMHUYECKUX

peaKIuii OT TeMIIepaTyphl.
3. Ban maccoit m = 100 Kr 1 painycoM r = 5 cM BpalllaeTcs ¢ 4acTOTOM vV = 8 ¢l K UMJTMHIPUYECKON

MOBEPXHOCTH Bajia MPUKAIM TOPMO3HYIO K0JIOJIKYy ¢ cuiiodl N = 40 H, moj neiicTBueM KOTOpOH Bajl
octanoBuiics yepes BpeMsa t = 10 c. Onpenenuts k03hPUIHEHT TPEeHUSs.

3aBenyomuii kagenpoi Ycnaxkues P.T.

MMWHUCTEPCTBO HAYKM U BBICILIET'O OBPA3OBAHNMS POCCHPTCISOFI OEJJEPALINN
I'POBHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
uMeHHu akagaeMmuka M. /I, MuimoHIMKoBa

DK3aMeHarMoOHHbIA OuiteT Ne 9
mucnuiuinaa: «Pusukay (1 u3 3)

1. IloTenuuanpHas SHEPrus. IToTennuranbHOE IOJIE CUIL.
2. SBnenus nepeHoca B TCPMOJUHAMUUYCCKU HCOAHOPOAHBIX CHUCTEMaAx. Kunetnueckas TCOpHUA

nepeHoca.
3. OnpenenuTh KUHETHYECKYIO 3Hepruio T pelsTUBUCTCKOM yacTuIbl (B €AMHMIAX MC?), €clu ee

UMIYJIBC P = mc.

3asenyromuii kagenpon Ycenaxues P.T.

MUHUCTEPCTBO HAYKH U BBICIIEIO OBPA3OBAHMS POCCUMCKOM ®EIEPALINN
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'PO3HEHCKUIU I'OCYJAPCTBEHHBII HE®TSHOM TEXHUYECKUI YHUBEPCUTET
uMeHu akagemuka M. /1. MuimuoHImumkoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 10
nucuuiuinHa: «dusukay (1 u3 3)

1. 3aKoH coXxpaHEHMsI SHEPTUH.
2. Iuddysus. Bsazkocts. TemnonpoBoIHOCTS.

3. Pakera IBIKETCS OTHOCUTEIBHO 3eMJIU €O CKOPOCThIO L = 0,6 ¢. Bo ckoybKO pa3 3aMeaIuTCs X0
BPEMEHHU B PAaKETe C TOYKH 3PEHUS 36MHOTO HAOIIOAATEIS.

3aBenyromuii kadenpoii Ycenaxues P.T.

MUHUCTEPCTBO HAYKH U BBICIIIEI'O OBPA30OBAHUS POCCUIMCKON OEJIEPAITN
T'PO3HEHCKUNI T'OCYJAPCTBEHHBIN HE®TSHOM TEXHUYECKU YHUBEPCUTET
uMeHH akagemuka M. JI. MuuimoHImmuKoBa

DK3AMEHAILIMOHHBIN BUJIET Ne 11
mucrurmuHa: «dusukay (1 u3 3)

1. YcnoBust paBHOBECHS MEXaHUYECKON CUCTEMBI.

2. BpOoyHOBCKO€ JIBUKEHUE.
3. TeuMHKY, B3BEIIEHHBIE B BO3AyXe, MeoT Maccy m = 1078 r. Bo ckombko pa3 yMeHBIIMTCS HX

KOHIICHTpAIMS N TIPH yBeIM4YeHUH BbICOTH Ha Ah = 10 Mm? Temmniepatypa Bo3zmyxa T = 300 K.

Ycnaxues P.T.

3aBenyromuii kadenpoii

MMHUCTEPCTBO HAYKM U BBICILEI'O OBPA3OBAHNSI POCCHPTCISOPI OEJIEPALIU
I'POSHEHCKHWU I'OCYJAPCTBEHHbLIN HE®TSAHOU TEXHUYECKWUM YHUBEPCUTET
UMeHHM akajgemuka M. /. MuinoHIuKkoBa

DK3AMEHAIIMOHHBIN BUIET Ne 12
JUCLHUIIINHA: «DU3UKA» (1 U3 3)

1. MowmenT HMITYyJIbCa, MOMCHT CHJIBI. 3aKkoH COXpaHCHHUA MOMECHTaA HMITYJbCa. CBs13b 3aKOHOB

COXPaHEHHUS C CAMMETpPHUEH CHCTEMBI.
2. Kpyrossie npoueccel 1 KIT/I reroBeix mamus. [ukin Kapho.
3. Onpenenuth AaBiIeHUE P UICATBLHOTO ra3a MpH ABYX 3HAUEHUSAX Temmeparypsl raza: a) T =3 Ku

6) T =1 kK. KonuenTtpauust Mojeky ra3za n = 10%° em,

Ycnaxkuen P.T.

3aBenyromuii kadenpoii

MUWHHCTEPCTBO HAYKU U BBICILET'O OBPA3OBAHMSI POCCI/IFICISOFI SOEJIEPALIU
I'PO3HEHCKHWU I'OCYAAPCTBEHHbLIN HEOTAHOU TEXHUYECKNUM YHUBEPCUTET
uMeHH akagemuka M. JI. MuinoHImuKoBa

DK3AMEHALMOHHBINA BUJIET Ne 13
muctuminHa: «Pusukay (1 u3 3)

1. 3akon BCCMUPHOI'O TATOTCHUS. 3aKOHBI Kermepa. FpaBI/ITaHI/IOHHHC CHJIBI.

2. JlBurarenp BHyTPEHHETO CTOPAHUSI.
3. I'a3, 3anumaBmmii o6vem V = 12 1 nox nasnenueM p = 100 klla, 6bu1 M300apHO HArper oT

temneparypsl T1 = 300 K no temneparypsl T2 =400 K. Onpenenuts paboty A paciivpeHus rasa.
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3aBenyromuii kadenpoii Ycenaxues P.T.

MUMHHCTEPCTBO HAYKM U BBICILIET'O OBPA3OBAHMSI POCCI/IIZCISOIZ SOEJIEPALIN
I'PO3HEHCKHWU I'OCYJAPCTBEHHbBIN HEOTAHOU TEXHUYECKNWM YHUBEPCUTET
uMeHu akagemuka M. /1. MuimuoHImumkoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 14
mucuuminza: «®Pusuka» (1 u3 3)

1. Ilpunuun sxBuUBajeHTHOCTH Macc. [loTeHiman rpaBuTanoHHoro moJia. llepBas u BTOpas
KOCMUYECKHE CKOPOCTH.

2. TermoBas mamuna, ontumuzupoBanHas He 1o KII/I, a mo BeIX01HOM MOIIIHOCTH.

3. Ckonpko MOHAAoOUTCST HEe(PTH, YTOOBI MOKPHITH IUIEHKONW BCIO BOJHYIO NOBEPXHOCTH 3eMIIH?
Tommmaa TuieHkn d paBHa 20 MOJEKYISPHBIM CIIOSM, CpelHsss MoJisipHas macca Hedpru p = 1000
KI/MOJIb, TOTHOCTH HedTH p = 800 kr/m°. Pammyc 3emmu Re = 6400 kM, OKeaHH 3aHUMAIOT 2/3
IUIOUIaM TOBEPXHOCTH 3emiu. Jlyis mpoCcTOThl CUMTaTh, YTO MOJIEKYNIbl HepTH HMEIT (opmy
KyOMKOB.

3aBenyromuii kadenpoii Ycenaxmues P.T.

MI/IHI/ICTEPCT]%O HAYKU U BBICLHEFQ OBPABOBA’HI/IH POCCI/HZCISOI?I DEJIEPALIUN
T'POSHEHCKUUN I'OCY JAPCTBEHHbBIM HE®TSAHOUW TEXHUYECKWWY YHUBEPCUTET
uMeHH akagemuka M. JI. MUUIHOHIIIMKOBA

DK3aMeHannoHHbIN Omter Ne 15
mucrturmuHa: «dusukay (1 u3 3)

1. OnerT MaiikenscoHa - Mopiu.

2. Bropoe Hayajao TepMOJIUHAMUKU. DHTPOIHS U €€ CTATUCTUYECKUN CMBICII.

3. Bo3nyx, 3anumasmuii oobeM Vi = 10 1 ipu gaBnenun p1 = 100 kIla, Obut ammabaTHdecKu cxaT 10
obbema V2 = 1 1. Onpenenuth 1aBJICHUE P2 TIOCIIE CHKATHS.

3aBenyomuii kagenpoi Ycnaxkues P.T.

MUHUCTEPCTBO HAYKM U BBICILEI'O OBPA3OBAHNMS POCCI/IIZCISOIZ OEJJEPALINN
I'POBHEHCKUU I'OCYAAPCTBEHHBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
uMeHHu akagaemuka M. 1. MumMoHIIrMKoBa

3K3AMEHAL{HOHHLII>1 BUJIET Ne 16
mucrurmuHa: «Dusukay (1 u3 3)

1. [Ipeo6pazoBanus ['anuies u JlopeHna.

2. OCHOBHBIE I0JIOKEHHS MOJIEKYJIIPHO-KUHETUYECKON TEOPUH UJICAJIbHBIX I'a30B.

3. B pe3synbraTe KpyroBoro mpoiiecca rasz cosepmmi padory A = 1 JIx u mepenan oxiaguTernto
remnoty Q2 = 4,2 Jlx. Onpenenuts Tepmuueckuit KIIJ[ n nukna.

3aBenyromuii kadenpoi Ycnaxues P.T.

MUMHHCTEPCTBO HAYKU U BBICILIET'O OBPA3OBAHMSI POCCI/II71CI§OI71 OEJIEPALINU
I'PO3HEHCKHWU I'OCYJAPCTBEHHbBIN HE®TAHOU TEXHUYECKNUM YHUBEPCUTET
nMeHH akagemuka M. JI. MummnoHmukoBa

DK3AMEHALIMOHHBIN BUJIET Ne 17
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nucuuiuinHa: «Puszukay (1 u3 3)

1. OcHoBHble 3()(PEKTHl TEOPHH OTHOCHTEIHLHOCTH: 3aMEJICHUE BpPEMEHU, COKpAIlCHUE JJTUHBI,

OTHOCHTEJIEHOCTh OJJHOBPEMEHHOCTH COOBITH.

2. BriBog ypaBHenus Kianelipona - Menaeneena.
3. I'a3 coBepmaet uukin Kapuo. Temneparypa oxmanurens T, = 280 K. Bo ckonbko pa3 yBenuuutcs

KIIJI nukna, ecau remneparypa HarpeBatens noseicurces ot T1 =400 K 1o T1' = 600 K?

3aBenyromuii kadenpoii Ycenaxues P.T.

MI/IHI/ICTEPCTEO HAYKU U BBICIHEFQ OEPA3OBAV;HI/IH POCCI/H7ICI§OI71 OEJEPAIITUN
T'POSHEHCKUU I'OCY JAPCTBEHHBIN HE®TSAHOU TEXHUYECKWWY YHUBEPCUTET
uMeHH akagemuka M. JI. MuuimoHImmuKoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 18
mucturmuHa: «duzukay (1 u3 3)

1. Cnoxenue ckopocteit B CTO. Abepparusi.

2. MounekynsipHO-KHHETHYECKOE TOJIKOBAaHUE a0COTIOTHOM TeMIlepaTyphl.

3. Touka HaYMHAET IBUKEHHE IO OKPYXKHOCTH paanycoM R = 10 m. [IpolineHHsbIi €10 myTh 3aBUCUT
OT BpeMeHH 1o 3akoHy s = At + Bt®, rme A = 8 m/c, B = 1 m/c®. Onpenenuts ckopocTh 1 MOTHOE

YCKOpPEHHE TOUYKH B MOMEHT t = 2C.

3aBenyromuii kadenpoii Ycenaxmues P.T.

MMHUCTEPCTBO HAYKM U BBICILEI'O OBPA3OBAHNSL POCCHPTCISOPI OEJIEPALIU
I'POSHEHCKHWU I'OCYJAPCTBEHHbLIN HE®TSAHOU TEXHUYECKWM YHUBEPCUTET
UMeHHM akajgemuka M. /. MuinoHIuKkoBa

3K3AMEHAHI/IOHH]>II71 BUJIET Ne 19
mucruruHa: «dusukay (1 u3 3)

1. PenstuBucTckue BBIPAXCHUA OJId UMITyJIbCa U KUHETHYCCKOM SHEPTHUHU. BzanmocBsa3p Maccel U

SHEpPruu.
2. N3oTepmMudeckuii, n1300apHbBINA U M30XOPHBIA MPOIIECCHI.
3. Mstg maccoit m = 0,2 Kr moj AeiCTBUEM yaapa IprHoOpeTaeT CKOpocTh L = 15 M/c. JImuTenbHOCTD

ynapa At = 0,02 c. Onpenenuts cpeanee 3nauenue (F) cunel ynapa.

3aBenyromuii kadenpoii Ycnaxues P.T.

MUWHHCTEPCTBO HAYKU U BBICILIET'O OBPA3OBAHM:I POCCHﬁCIfOP'I OEJIEPALINU
I'PO3HEHCKHNU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
uMeHH akagemuka M. JI. MuinoHImuKoBa

DK3AMEHALMOHHBIN BUJIET Ne 20
muctumnHa: «Pusukay (1 u3 3)

1. YPaBHeHI/Ie JAUHAMHUKU BpallaTCJIbHOT'O ABUKCHHA TBEPAOTO TCJIa OTHOCUTCIIBHO HEIIOIBH)KHOM

ocCHu.

2. AnnabaTHBIi mporiecc.
3. Pakera maccoii m = 1 T mogHUMAaeTCs C TOBEPXHOCTH 3E€MIIM BEPTUKAIBLHO BBEPX C YCKOPEHHEM a

= 2g. CkopocTb cTpyH razoB u3 comia v = 1200 m/c. Haiitu pacxonx Qm roproyero B eIUHHILY

BPEMEHM.
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3asenyromuii kagenpoi Ycnaxkues P.T.

MI/IHI/ICTEPCTE}O HAYKU U BI)ICHIEFQ OBPASOBAVHI/IH POCCI/IIZCISOIZ DEJIEPALI
I'POBHEHCKUU I'OCYJJAPCTBEHHBIM HE®TAHOU TEXHUYECKKWI YHUBEPCUTET
nMeHH akagemuka M. JI. MuumoHImmuKoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 21
mucuuminza: «®Pusuka» (1 u3 3)

1. MoMeHT uHepIuu.
2. Yucno creneHeit cBoOO b, 3aKOH paBHOPACTIPEACTICHUS SJHEPTHH 10 CTETICHSIM CBOOOIBI.

3. OHpGI[GJ'H/ITI: HUMITYJIBC CUCTEMBI H3 2-x TCJI, ABMXXYIOUXCA BO B3aWMMHO IMCPIICHAUKYIAPHBIX

HaIpPAaBJIEHUSAX CO CKOPOCTSIMH L1 = 3 M/C M L2 = 4 M/c; Macchl Teld my = Mz = 1 Kr.

Ycnaxues P.T.

3aBenyromuii kadenpoii

MI/IHI/ICTEPCT]%O HAYKU U BBICLHEFQ OBPABOBA’HI/IH POCCI/HZCISOI?I DEJIEPALIUN
T'POSHEHCKUNU I'OCY JAPCTBEHHbBIM HE®TSAHOU TEXHUYECKWW YHUBEPCUTET
uMeHH akagemuka M. JI. MUUIHOHIIIMKOBA

DK3AMEHAIIMOHHBIN BUJIET Ne 22
mucrturuHa: «dusukay (1 u3 3)

1. Teopema I reitnepa.

2. KonmnuectBo TemnoThl. TemoemMKocCTs.
3. Camoner onucbiBaeT netiiro HecrepoBa pannycom R = 200 M. Bo ckonbko pa3 cuia F, ¢ kotopoit

JIETYMK JABUT HA CUJICHUE B HIDKHEN TOYKe, OoJIblle TSHKECTH P eTunka, eciim cKopocTh caMoJieTa L
=100 m/c.

3aBenyomuii kagenpoi Ycnaxuen P.T.

MUHUCTEPCTBO HAYKM U BBICILET'O OBPA3OBAHNS POCCI/IIZCISOIZ OEJJEPALINN
I'POBHEHCKUU I'OCYAAPCTBEHHBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
uMeHHu akagaemuka M. 1. MumMoHIIrMKoBa

DK3AMEHAIIMOHHBIA BUJIET Ne 23
mucturnHa: «®usnkay (1 u3 3)

1. Kunernueckas OHCPI'Hi Bpallaromeroca Teja.

2. [lepBoe Ha4YaIO TEPMOANHAMHKH.
3. Teno 6pomeHo co ckopocteio Lo = 10 m/c mox yriom o = 30° k ropusonty. Haiftu paamyc

KpUBU3HBI uepe3 t =1 c.

3aBenyromuii kadenpoi Ycnaxues P.T.

MUWHHCTEPCTBO HAYKU U BBICILET'O OBPA3OBAHMSI POCCI/IFICISOFI SOEJIEPALIU
I'PO3HEHCKHWU I'OCYAAPCTBEHHbLIN HEOTAHOU TEXHUYECKNM YHUBEPCUTET
uMeHH akagemuka M. JI. MuinoHImuKoBa

DK3AMEHALMOHHBIN BUJIET Ne 24
nuctuumnHa: «duszukay (1 u3 3)
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1. Heunepumanbhbie cucteMbl oTcueta. CUITbl HHEPLIUH.

2. PaboTa naeanbHOTO raza B pa3IHMyuHBIX MIPOIECcCax.
3. OnpenenuTh MOJHOE YCKOPEHHE B MOMEHT t = 1 ¢ TOUKM, Haxo suIeicss Ha 0001 Kojeca, painyc

KoToporo pased R = 0,5 M. YpaBHenue Bpamenus koneca umeet suj ¢ = At + Bt®, rme A = 2 panjc,
B = 0,5 pan/c®.

3aBenyromuii kadenpoii Ycenaxues P.T.

MI/IHI/ICTEPCT@O HAYKU U BBICHIEFQ OEPA3OBAUHI/IH POCCHIZCISOIZ OEJEPAIITNUN
I'POBHEHCKUU I'OCYJJAPCTBEHHBIM HEO®TSAHOU TEXHUYECKWM YHUBEPCUTET
uMeHH akagemuka M. JI. MuuimoHImuKoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 25
mucturuHa: «duzukay (1 u3 3)

1. LenTpobexHas cuna.

2. OCHOBHBIE MOJIO’KEHUS MOJIEKYJIIPHO-KUHETHUECKON TEOPUH HUJICANIbHBIX Ta30B.

3. Ilo npsmonuneriHomy mocce ACD ener maminHa, KOTOpOd HEOOXOIMMO 3a KpaTuailiee Bpems
noOpatbes U3 MyHKTa A B NMyHKT B, pacnosnoxxeHHslil B moje Ha pacctosHuu | = 500 M ot noporu
(puc. a). 3BecTHO, UTO CKOPOCTh MAalIMHBI MO MOJI0 B N = 2 pa3a MEHbIIE CKOPOCTH MAaIIMHBI MO
mocce. Ha kakoM pacctostHuM s oT Touku D cnenyer cBepHyTh ¢ mocce? IIpoananu3upoBars poiib
paccrosiHua L mexny nyHkramu A n D, nexxamumu Ha mocce.

a) b)
A C D A D
¢ T ~ L
\\\ B . ._“ B
3aBenyomuii kagenpoi Ycnaxkues P.T.

MMWHUCTEPCTBO HAYKM U BBICILEI'O OBPA3OBAHNS POCCI/IIZCISOIZ OEJEPALINN
I'POBHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
uMeHHu akagaeMmuka M. JI. MuimmoHIMKoBa

3K3AMEHAL{HOHHLII>1 BUJIET Ne 26
mucrurmuHa: «Dusukay (1 u3 3)

1. Cuna Kopuonuca.
2. U3oTepmuueckuii, n300apHbIil 1 M30XOPHBIH Mpolecchl. AauabaTHbIN mpolecce.

3. 3a 3,5 yaca BO3aylIHBIN map cHecso Ha s1 = 21,5 KM K ceBepy, 3aTeM Ha S2 = 9,7 KM K BOCTOKY,
IIpUYeM BBICOTA €ro noabema yBenuumiaach Ha h = 2,88 xm. Haiitu: 1) BenmuuumHy BekTOpa ero

CpeHel CKOPOCTH U 2) yroi 3 BeKTopa cpefHel CKOPOCTH C TOPU30HTAIBHOM MIIOCKOCTBIO.

3aBenyromuii kadenpoi Ycnaxues P.T.

MUWHHCTEPCTBO HAYKU 1 BBICILIET'O OBPA3OBAHMSI POCCI/IFICISOVI SOEJIEPALIN
I'PO3HEHCKHWU I'OCYJAPCTBEHHbBIN HEOTAHOU TEXHUYECKWUM YHUBEPCUTET
nMeHH akagemuka M. JI. MumnoHmuKoBa
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DK3AMEHAIIMOHHBIN BUJIET Ne 27
nucuuiuinHa: «duszukay (1 u3 3)

1. DneMeHTBI MeXaHUKH ynpyrux tei. 3akoH Ilackans. 3akoH Apxumena.

2. IlepBoe HayasI0 TEPMOIMHAMUKHU.
3. JIBiKeHHe TOUKH MO MPsAMOii 3a7aH0 ypaBHeHHEM X = 2t — 0,5t%. OnpeeuTh CPeIHIOn MyTEBYIO

CKOPOCTb Ucp TOUKU B UHTEpPBaJIe BpeMeHu oTt1 =1 c got2 =3 c.

3aBenyromuii kadenpoii Ycenaxues P.T.

MI/IHI/ICTEPCTI%O HAYKU U BBICLUEFQ OEPASOB%HI/IH POCCHIZCISOI?I DEJJEPALIUN
T'POSHEHCKUU I'OCY JAPCTBEHHbBIN HE®TSAHOU TEXHUYECKWWY YHUBEPCUTET
uMeHH akagemuka M. JI. MuuimoHImmuKoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 28
mucturmuHa: «duzukay (1 u3 3)

1. YpaBHEHME HENPEPBIBHOCTH.

2. BpoyHOBCKOE JBIKEHHE.
3. K HuTtH noaBenieH rpy3 mMaccoid m = 2 kr. HaliTu cuity HanpsbkeHUs: HUTH, €CJIM HUTh € Tpy30oM 1)

TIOJTHIMATB C YCKOPEHHEM a = 3 M/c?, 2) OITyCKaTh C TEM JKe YCKOPEHHEM.

3aBenyromuii kadenpoii Ycenaxmues P.T.

MMHUCTEPCTBO HAYKM U BBICILIEI'O OBPA3OBAHUSL POCCHIZCISOPI OENEPALIUN
I'POSHEHCKHWU I'OCYJAPCTBEHHbLIN HE®TSAHOU TEXHUYECKWM YHUBEPCUTET
UMeHHM akajgemuka M. /. MuinoHIuKoBa

DK3AMEHAIIMOHHBIA BUJIET Ne 29
mucrurmuHa: «dusukay (1 u3 3)

1. YpaBuenue bepnymiu.
2. Kpyrossie npoueccel 1 KITJ[ remnoBsix Mamus. [{ukin Kapho.
3. Uemy paBHa kuHeTudeckas sHepruss W MoOJeKyd ABYXaTOMHOIO rasa, 3aKkJIFOYeHHOTO B COCY]

00beMoM V = 2 11 ¥ HaxOoIAIIEerocs Mo gaBjaeHuem p = 1,5 -10° IMa.

3aBenyromuii kadenpoii Ycnaxues P.T.
MMHHUCTEPCTBO HAYKH U BBICILIETO OBPA3OBAHUS POCCHIMCKOM ®EJIEPALINA
I'PO3HEHCKUI T'OCY JAPCTBEHHBIN HEDOTSHOM TEXHUYECKHIA YHUBEPCUTET
uMeHHu akagaeMmuka M. [I. MuimmoHIMKoBa

3K3AMEHAL{HOHHLII>1 BUJET Ne 30
mucturmuHa: «Dusukay (1 u3 3)

1. JIBwkeHue Tenma B Cpele C CONPOTHBICHHUEM: YPAaBHEHMs [BHXKEHHS, 4uciIo PeiHonbxca,
KO3 (UIIUEHT COMPOTUBICHUSL.

2. Bropoe Ha4ano TepMOJMHAMUKHN. DHTPOIHS U €€ CTATUCTUYECKUI CMBICIL

3. B cocyne oobemom V = 0,01 M3 npu temneparype T = 280 K copepkutcst cMech razoB — a30Ta
Maccoil m1 = 7 r 1 Boopoaa Maccoil mp = 1 r. OnpenennuTs JaBJIeHUE CMECH ra30B.

3asenyromuii kagenpon Ycenaxues P.T.

MUHUCTEPCTBO HAYKH U BBICIIEIO OBPA3OBAHMS POCCUMCKOM ®EIEPALINN
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'PO3HEHCKUIU I'OCYJAPCTBEHHBII HE®TSHOM TEXHUYECKUI YHUBEPCUTET
uMeHu akagemuka M. /1. MuimuoHImumkoBa

3AUYETHBIU BUJIET Ne 1
nucuuiuinHa: «duzukay (2 u3 3)

1. DnemeHTapHbIN 3nekTpuueckuil 3apsan. 3akoH Kynona. 3akoH COXpaHEHUS 3IIEKTPUYECKOIrO
3apsja.

2. ConpoTHBIEHHE U NIPOBOJAUMOCTb. 3akoH Oma A OJAHOPOJHOIO YyYacTKa JIMHEWHOW Lemu.
Huddepenunansuas popma 3akona Oma.

3. 3amava. KBazmparHas mpoBoJIOUHAs paMKa pacIioio’KeHa B OJHOM TUIOCKOCTH C JJTMHHBIM IPSIMBIM
MPOBOJIOM TakK, YTO JIBE €€ CTOPOHBI MapauieNbHbl TpoBoAy. [lo pamMke W NPOBOAY TEKYT
omuHakossie Tokn | =1 kA. Onpenemuts cuny F | neiicteyromyro Ha pamky, ecnm Grmkaifmas k
MPOBOJTY CTOPOHA PaMKH HAXOJUTCS HA PACCTOSIHUHM, PAaBHOM €€ JTHHE.

3aBenyromuit kadenpoit Vcenaxues P.T.

MI/IHI/ICTEPCT]%O HAYKU U BBICLHEFQ OBPABOBA’HI/IH POCCI/HZCISOI?I DEJIEPALIUN
T'POSHEHCKUU I'OCY JAPCTBEHHbBIM HE®TSIHOU TEXHUUYECKWW YHUBEPCUTET
uMeHH akagemuka M. JI. MUUIHOHIIIMKOBA

3AUYETHBIU BUJIET Ne 2
mucruruHa: «dusukay (2 u3 3)

1. TloTok BeKTOpa HAMpPSHKEHHOCTH JJIEKTpUYecKoro mojia. Teopema Octporpanckoro-I'aycca s
HaAMPSKEHHOCTH AJIEKTPUYECKOTO 1ot B Bakyyme. [Ipumenenust Teopemsl OcTtporpaackoro-I'aycca
K pacueTy MoJiel 3apsuKeHHbBIX Te.

2. TeruoBoe aeiicTBue Toka. PaboTa 1 MOIITHOCTH AJIeKTpUUecKoro Toka. Juddepenumnansuas popma
3akoHa J[xoynsa-Jlenia.

3. 3ajaua. 3apsKeHHAs 4acTHIA, obNajamas ckopocThio V =2-10° M/c, BreTena B 0XHOPOIHOE

MoJie ¢ WHIYKITUEH B=052 Tn. Haiitu otHomenue Q/m 3aps/ia 4acTHIBl K €€ Macce, eciu

YaCTHIIA OMHCAIa YTy OKpYXKHOCTH paguycoM R =4 cm. TTo 3TOMY OTHOIIEHHIO OIPE/IETHTh, KaKas

9TO YacTULA.
3aBenyromuii kadenpoii Ycnaxues P.T.

MMWHUCTEPCTBO HAYKM U BBICILIET'O OBPA3OBAHNMS POCCHﬁCIfOP'I OEJEPALINN
I'POBHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
uMeHHu akagaeMmuka M. /I, MuimoHIMKoBa

3AYETHBIN BUJIET Ne 3
mucuunHa; «DU3nKay»

1. DHeprus 3apsga B OIEKTPOCTATHYECKOM ToOJ€. IloTeHIMan Mmons. DKBHIOTEHIHATBHBIE
noBepXxHOCTH. CBSA3b BEKTOPA HANPSKEHHOCTH M MOTEHIIMAIA MOJIA.
2. lpasuia Kupxroda u npocTeiime npuMephl pacueTa pa3BeTBIEHHBIX IEKTPUYECKUX HETEH.
3. 3amaua. IIposonounoe xombro pamumycom I =10 cm nexur ma crome. Kakoe kommdecTso
JeKTpudecTBa Q MPOTEYET MO KOJbILy, €CIM €ro NOBEPHYTh C OJHOH CTOPOHBI Ha JAPYTYIO.
Conpotupienue xombiia R =1 Om. Bepruxansnas cocrapisiomas HHAyKIME B MarHMTHOTO mons
3emun pasra 90 MxTo.

3aBenyroumuii kadenpoii Yenaxkues P.T.
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MUMHHCTEPCTBO HAYKM U BBICIIET'O OBPA3OBAHMSI POCCI/IIZCISOIZ SOEJIEPALIN
I'PO3HEHCKHWU I'OCYJAPCTBEHHbBIN HE®TAHOU TEXHUYECKNU YHUBEPCUTET
uMeHu akagemuka M. /1. MuimuoHImumkoBa

3BAUETHBIU BUIET Ne 4
mucturuHa: «duzukay (2 u3 3)

1. DnexTpuueckoe nosje B BewecTse. Juanekrpuku. HanpsokeHHOCTD 3JIEKTPUYECKOTO 110JIs B
BellecTBe. JudnekTpudeckas IPOHUIIAEMOCTD CPEJIbI.

2.YpaBHeHue Oeryieit BoaHbl. Da3oBasi CKOPOCTb.

3. 3agauya. Butok, mo xotopomy TeueT Tok | =20 A, cBoGomHO ycTaHOBHICS B OJHOPOIHOM

marautHoM mosie ¢ uaaykupein B = 0.016 Tn. inamerp sutka d =10 cm. Onpenenuts paGoty A,
KOTOPYIO HYXKHO COBEpIIMTb, YTOObI MOBEPHYTh BUTOK Ha Yrol o = 77/ 2 OTHOCHTENBHO OCH,
coBmaaronei ¢ quamerpom. To ke, eciau yron o = 27.

3aBenyromuii kadenpoii Ycenaxmues P.T.

MHHHCTEPCTBO HAYKU U BBICLHEFO OBPA3OBVAHI/IH POCCI/IVIQKOVI OEIEPALIN
T'POSHEHCKUU I'OCY JAPCTBEHHbBIM HE®TSIHOU TEXHUYECKNNW YHUBEPCUTET
uMeHH akagemuka M. JI. MUUIHOHIIIMKOBA

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

1. ITpoBOAHUKM B AJIEKTpUUYECKOM ToJie. Pactipenenenue 3apsa0B B MPOBOJHUKAX. DJIEKTPOEMKOCTb

YEIMHEHHOTO MPOBOIHUKA.
2. MarauTHOE mosie ABMXKyHierocs 3apsana. 3akoH buo-CaBapa-Jlannaca. Beruucienue WHIYKIUA

MPSMOJIMHEHHOTO TIPOBOHUKA C TOKOM.
3. 3agada. ToOHKOE MOJTYKOJIBIIO PaIAyCOM R=10 cm mecer PaBHOMEPHO pacipeeeHHbIN 3apsia ¢
JUHEWHOM TIOTHOCThIO 7 =1 MKKi/M. B 1ieHTpe KpHBH3HBI MOJIYKOJIbIAa HAXOAUTCS 3apsaa Q = 20

uKn. Onpenemuts cuny F B3aumopeiicTBus Toyeunoro 3apsaa 1 3apsKeHHOTO HOTYKOIBIA.

3aBenyromuii kadenpoii Ycnaxues P.T.

MMHUCTEPCTBO HAYKM U BBICILIEI'O OBPA3OBAHUSL POCCHIZCISOP'I OEJNEPALINN
I'POBHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
uMeHHu akagaeMmuka M. JI. MuimoHIMKoBa

3AYETHBIA BUJIET Ne 6
mucruruHa: «dusukay (2 u3 3)
1. Konnencaropsl u ux coeAuHeHUs. EMKOCTh cHCTEMBI MPOBOJHUKOB HA MPUMEpPax MIOCKOTO,
HWIHHAPUYECKOTO U CPepruIecKoro KOHIEHCATOPOB.
2. Dddexr Xomnna. 3akoH Ammepa.
3. 3anmauva. IlpsiMoii MeTayUIMYECKUN CTEP)KEHb JAUaMETPOM d=5 cm u wmnoit | =4 ™ Hecer
PaBHOMEpPHO pacHpeleNieHHbli 1o ero moBepxHocTd 3apsang Q=500 uKn. Onpenenuts

HaIps’KCHHOCTb E 11014 B TOYKCE, HaxoJsIIencs MMpOTHUB CCPCANHBI CTCPIKHA HA PACCTOSSHUU a= 1
CM OT €TI0 MMOBCPXHOCTH.

3aBenyrwoumuii kadenpoii Ycnaxues P.T.
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MUMHHCTEPCTBO HAYKM U BBICILIET'O OBPA3OBAHMSI POCCI/IIZCISOIZ SOEJIEPALIN
I'POSHEHCKHWU I'OCYJAPCTBEHHbBIN HE®TAHOU TEXHUYECKNU YHUBEPCUTET
uMeHu akagemuka M. /1. MuimmoHImumkoBa

3AUYETHBIN BUJIET Ne 7
nucuuiuinHa: «duszukay (2 u3 3)
1. Marnutnas uanykius. Cuna Jlopenia. [[Bmwkenue 3apsia B OJHOPOJIHOM MarHUTHOM TIOJIE.

YckopuTenu 3apsKEeHHBIX YaCTHIL.
2. BuxpeBoe anexrpuueckoe nosie. Tok cMmenienus. Y paBHeHus: Makcpesia.

3. 3ajaua. JIpe GeckoHEUHbIE MapalelbHble MI0CKOCTH HaxoasaTes Ha paccrosauu d =05 cm mpyr
ot apyra. Ha ruiockocTsix paBHOMEPHO pacIlpeleNieHbl 3apsibl C MOBEPXHOCTHBIMH ILIOTHOCTSIMU
o,=02 MkKu/M® u o, =-03 MxKu/m’. Onpemenuts pasHocts moteHimanoB U mexay

IIIIOCKOCTAMM.

3aBenyromuii kadenpoii Ycenaxmues P.T.

MI/IHI/ICTEPCTI%O HAYKU U BBICLUEFQ OEPASOB%HI/IH POCCHIZCISOI?I DEJIEPAIIUN
T'POSHEHCKUU I'OCY JAPCTBEHHBIN HE®TSAHOU TEXHUYECKWWY YHUBEPCUTET
uMeHH akagemuka M. JI. MUUIHOHIIIMKOBA

3AUETHBIU BUJIET Ne 8
mucrturuHa: «duzukay (2 u3 3)

1. IToTok BekTOpa MarHUTHOM MHAYKIHMH. Teopema Octporpaackoro-I'aycca uist MATHUTHOTO TTOJISL.
PaboTa o mepemeneHnto MPOBOAHUKA C TOKOM M KOHTYpa B MarHUTHOM TIOJI€.

2. CBoOOTHBIE TAPMOHUYECKHE KOJIEOaHUs B KOJIEOATETbHOM KOHTYpE.

3. 3amava. DJIC Oarapen akkymyastopos E = 12 B, cuna toka | kopoTkoro 3ambikanus paBHa 9 A.
Kakyro HanOobIIyt0 MOIIHOCTh P, MOJKHO TMOJYYHTh BO BHEIIHEH IEMH, COSAMHEHHON C TaKou

max

Oarapeeii?

3aBenyromuii kadenpoii Ycenaxmues P.T.

MUHUCTEPCTBO HAYKM U BBICILET'O OBPA3OBAHNS POCCI/IIZCISOIZ OEJIEPALIU
I'POSHEHCKHWU I'OCYJAPCTBEHHbLIN HE®TSAHOU TEXHUYECKWM YHUBEPCUTET
uMeHH akagemuka M. JI. MUUIHOHIIMKOBA

3AUETHBIU BUJIET Ne 9
mucrurmuHa: «dusukay (2 u3 3)
1. DnexTpoasuxkyias cuina nHayknuu. 3akod ®apazes. [Ipasuno Jlenna. 3/1C nnayknuum kak

CIIC/ICTBUE 3aKOHA COXPAaHCHHS SHEPTUH.
2. JuddepenuuanbHoe YypaBHEHHE CBOOOAHBIX 3aTyXaroMMX KoJeOaHUil (MEXaHUYECKUX U

3JIEKTPOMArHUTHBIX) U €r0 pelICHNuE.
3. 3amaua. K ucrounuky toka ¢ DJIC E = 1.5 B npucoeauuumm karymky conporusienuem R =01
Om. AmnepMeTp nokasall CHIly TOKa, paBHyto |, =05 A. Korza x HCTOYHMKY TOKa IPUCOEIUHUIIH

MOCIIEIOBATEIBHO €IIe OJUH UCTOYHUK TOKa ¢ Takou ke DJIC, To cuna Toka |, B TOH Ke KaTyIIKe
okazanack paHoii 04 A. Onpenenuth BHYTpEHHHE CONPOTHBJIEHHSA LM r, MEPBOTO M BTOPOTO

UCTOYHUKOB TOKa.
3aBenyromuii kadenpoi Ycnaxues P.T.

MHHI/ICTEPCT]%O HAYKU U BbICLHEFp OEPA3OBAuHI/I}I POCCHPICISOPI DEJEPALIA
I'POBHEHCKWU I'OCYJJAPCTBEHHbBIM HE®TAHOU TEXHUYECKWI YHUBEPCUTET
nMeHH akagemuka M. JI. MummoHmmKoBa

3AUYETHBIN BUJIET Ne 10
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nucuuiuinHa: «Puzukay (2 u3 3)

1. KoHTyp ¢ TOKOM B MarHuTHOM II0JIE.

2. Ilpumenenus TeopeMbl Octporpajckoro-I'aycca k pacdery 1nojei 3apsyKeHHbIX TeEIl.

3. 3agaua. Mexay IuiacTUHaMU IIJIOCKOIO KOHJEHCATOpa HaXOAMUTCS IUIOTHO INPUIIErarolias K HUM
crexisiHHas 1utactuHka (& =10.0). Konnencarop 3apsbkeH 10 pa3HOCTH noTeHnuanoB U, =100 B.

KakoBa Oyzmer pa3HOCTb NOTEHIMANOB U,, €CIM BBITALIUTh CTEKISHHYIO IUIACTHHKY U3
KOHJIeHcaTopa?

3aBenyromuii kadenpoii Ycenaxues P.T.

MI/IHI/ICTEPCTI%O HAYKU U BBICLHEFQ OEPASOB%HI/IH POCCI/H?ICISOI?I DEJJEPAIIUN
T'POSHEHCKUHN I'OCY JAPCTBEHHbBIN HE®TSAHOU TEXHUYECKWY YHUBEPCUTET
uMeHH akagemuka M. JI. MuumoHImmuKoBa

3AYETHBIM BUJET Ne 11
mucturuHa: «duzukay (2 u3 3)
1. SABnenue camonnaykunu. MTHAYKTHBHOCTB. IHIYKTHBHOCTB COJIEHOMAA.
2. CnoxeHne rapMOHMYECKUX KOJIeOaHUI OJTHOTO HAINPaBJICHUS U OJTMHAKOBOM 4acTOThl. bueHwus.
3. 3amaya. Onpenenutb NOTEHIUAT (P , 10 KOTOPOTO MOXHO 3apsSIINTh YEIUHEHHBIA METaJUIMYECKUN

map pamuycom R =10 cm, eciin nanpsokennocts E mosst, mpu kotopoit mporcxomut npo6oit
BO31lyXa, paBHa 3 MB/m. HaiiTu Taxke MakcUMabHYIO MOBEPXHOCTHYIO INIOTHOCTh O
IEKTPUUECKUX 3apsJIOB Mepel IpoOoeM.

3aBenyromuii kadenpoii Ycenaxmues P.T.

MI/IHI/ICTEPCTE;O HAYKU U BI:»ICI_HEFE) OBPA3OB1§HI/IH POCCHPTCISOPI OEJIEPALIU
I'PO3HEHCKUU I'OCYJAPCTBEHHBIM HEOTSIHOU TEXHUYECKUM YHUBEPCUTET
UMeHHM akajgemuka M. JI. MUTHOHIIMKOBA

3AYETHBIN BUJIET Ne 12
mucruruHa: «dusukay (2 u3 3)

1. Toku 3aMbIKaHus ¥ pa3Mbikanus. [locrosiHHas BpeMenu RL-mernouku. DHeprust MarHUTHOTO TTOJIS.
2. [one mumosst, SNEKTPUIECKAN JTUTIONBHBIA MOMEHT. [loysipu3anus AUAJIEKTPUKOB, €€ Pa3InYHbIC
THUTIBL.

3. Bamava. [IpocTpaHCTBO MEXIy IUIACTHHAMH IUIOCKOTO KOHJEHCATOpa 3allOJHEHO IMAICKTPHKOM
(bapdop, £=165), 06bem V koToporo pasen 100 cm®. IToBepXHOCTHAs MIIOTHOCTH 3apana O Ha
miacTMHaxX KoujeHcaropa pasHa 885 nKn/m?. Belumcauts pabory A, KOTOpyH HEOOXOAMMO
COBEpPILIUTh IS TOTO, YTOOBI YIAINTh JUAJICKTPUK M3 KOHJCHcaTopa. TpeHUueM IHUIJICKTPUKA O
TUTACTUHBI KOHJICHCATOpa MPeHEeOpeyb.

3aBeayromuii Ycnaxues P.T.

MUWHHCTEPCTBO HAYKU U BBICILIET'O OBPA3OBAHM:I POCCI/IFICISOFI SOEJIEPALIU
I'PO3HEHCKHWU I'OCYJAPCTBEHHbBIN HEO®TAHOU TEXHUYECKWUM YHUBEPCUTET
uMeHH akagemuka M. JI. MuinoHImuKoBa

3AYETHBIM BUJET Ne 13
mucruminHa: «Pusukay (2 u3 3)

1. CTOpOHHI/Ie CHJIBI B LICTIH JJICKTPHUYICCKOI'O TOKA. QHCKTpO,I[BI/I)KYH_IaH cujia.
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2. JluddepennmanbHoe  ypaBHEHHE  BBIHY)KIEHHBIX  KojeOaHWUH  (MEXaHHYECKHUX |
AIIEKTPOMArHUTHBIX) U €T0 pelieHue. AMIUIUTYAa U (a3a BBIHYKJIEHHBIX KOJeOaHUH (MEeXaHUYEeCKUX

Y 3JIEKTPOMAarHUTHBIX).
3. 3anaua. [To 1ByM OECKOHEYHO JUIMHHBIM IIPSIMBIM IapajuIeNIbHBIM IIPOBOJAM TEKYT TOKU |, = 20 A

u |, =30 A B oHom Hanpasnenuu. Paccrosune d mexny nposogamu pasao 10 cm. Beruncnurs
MarHUTHYIO MHAYKIMIO B B Touke, ymaneHHOM 0T 060MX NPOBOJIOB HAa OJUHAKOBOE PACCTOSHUE
r=10 cm.

3aBenyromuii kadenpoii Ycenaxues P.T.

MI/IHI/ICTEPCTI%O HAYKU U BBICLHEFQ OEPASOB%HI/IH POCCI/H?ICISOI?I OEJJEPALIUN
T'POSHEHCKUUN I'OCY JAPCTBEHHbBIN HE®TSAHOU TEXHUYECKNU YHUBEPCUTET
uMeHH akagemuka M. JI. MuutmoHImuKoBa

3AYETHBIN BUJIET Ne 14
1. MarsuTHoOE 1oJjie Ha OCH KpyroBoro Toka. MarHuTHO€E moJie COJIEHOU/IA.
2. BuxpeBoe sniekTpudeckoe noje. Tok cMmemenus. Y paBHenus Makcesia.
3. 3agava. TOHKHH JUIMHHBIA CTEPKEHb HECET PABHOMEPHO PACIpPEIEICHHBIN 110 JJINHE 3apsij C

nuHeitHo# moTHOCTRI0 7 =10 MKKi/M. Bénmmsu cpenneii wactu crepxHs Ha pacctosann [ =20 cm
HaXO0JMTCs TodeunsIi 3apsan Q =10 K. Onpenemnts cuny F | neficTByromnyro Ha 3apsi.

3aBeyromuit kadenpoit VYcnaxues P.T.

MMHUCTEPCTBO HAYKM U BBICILEI'O OBPA3OBAHNSI POCCHPTCISOPI OEJIEPALIU
I'POSHEHCKHWU I'OCYJAPCTBEHHbLIN HE®TSAHOU TEXHUYECKWM YHUBEPCUTET
UMeHHM akajgemuka M. /. MuinoHIuKoBa

3AUYETHBIU BUJIET Ne 15
mucruruHa: «dusukay (2 u3 3)

1. IlousTue mmos. HaHpH)KGHHOCTB OJICKTPHUYECKOT'O ITOJIA. HaprI}KGHHOCTB QJICKTPUYCCKOTI'O I10JIs1

TOYEYHOTO 3apsiaa. [[puHIUI CyIepro3HIIMK MOJIeH.
2. [loTtenumain. Pa3HOCTh NOTEHIIMATIOB U HANPSHKEHUE.
3. 3agauva. [lo 1ByM GECKOHEUYHO JJIMHHBIM MPSIMBIM NapaJuIeIbHBIM IIPOBOAM TEKYT TOKU |, =50 A

u |, =100 A B IPOTHBOIOIOKHBIX HanpapieHusx. Paccrosane d mexay mposoaamu paBeo 20 cM.

BEIUKCINTG MAarHUTHYIO MHAYKIMIO B B Touke, ymameHHON 0T 060HMX IPOBOJOB HAa PACCTOSHHE
I, =25 CM OT IEPBOTO IIPOBOJA U Ha I, =40 ¢M OT BTOpPOro IIpOBOJA.

3aBenyromuii kadenpoii Ycnaxues P.T.

MUWHHCTEPCTBO HAYKU U BBICILET'O OBPA3OBAHUSI POCCI/II7ICI§OI71 OEJIEPALINN
I'PO3HEHCKHWU I'OCYJAPCTBEHHbBIN HEOTAHOU TEXHUYECKWUM YHUBEPCUTET
uMeHH akagemuka M. JI. MuiMoHImuKoBa

3AUYETHBIU BUJIET Ne 16
nucuuiuinHa: «duszukay (2 u3 3)

1. ITotok BCKTOPAa HAIPSKECHHOCTH JJICKTPHUYCCKOI'O ITOJIA. TeopeMa OCTporpaL[CKoro-Faycca JJIsL
HAIPsI’KCHHOCTU 3JICKTPUYCCKOTO IOJISI B BAKYYMC.
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2. 3akon Oma Jij1s1 HEOJHOPOIHOTO yYaCTKa LIETH U JIJIsl 3aMKHYTOM LIETIH.

3. 3amaua. DNEKTPOH B OJHOPOAHOM MarHuTHOM mone ¢ wmHaykmuerr B =01 Tn aemxercs mo
okpyxHocTH. Haiitu cummy | oSKkBHBanmeHTHOro KpyroBoro TOKa, CO3/aBaEMOTO JBIIKEHHEM
AIIEKTPOHA.

3aBenyromuii kadenpoii Ycenaxmues P.T.

MI/IHI/ICTEPCT@O HAYKU U BBICHIEFQ OEPA3OBAUHI/IH POCCHIZCISOIZ OEJEPAIIUN
I'POBHEHCKUU I'OCYJJAPCTBEHHBIM HEOTSAHOU TEXHUYECKWM YHUBEPCUTET
nMeHH akagemuka M. JI. MuumoHImuKoBa

3AUYETHBIA BUJIET Ne 17
mucturmuHa: «duzukay (2 u3 3)

1. DHeprus 3apsaa B neKTpocTaTndeckoM noste. [lotenuuman nomus.
2. DKBUIIOTEHIIMAJIbHBIE TOBEPXHOCTU. CBA3b BEKTOpA HANPSKEHHOCTH U MOTEHIIMAJIA TOJIS.
3. DHeprus 3IeKTPOMArHUTHBIX BOJH. MMmynbe anexkTpoMarauTHoro nods 3. 3agaya. [IpoBosiouHbIit

suToK pamuycom I =4 cm, nmerommii conporunenne R =001 Owm, maxommrcs B ogHOpOIHOM
marautHoM mone ¢ mHayknmeid B =004 Tn. TInockocts pamku cocraBmser yron o =30° ¢
JTUHUAMH MHAYKIMH Tons. Kakoe KOoMM4ecTBO HNEeKTpuuecTBa Q MpoTedeT 10 BUTKY, €CIH
MarHUTHOE II0JIC HCUEe3HET?

3aBenyromuii kadenpoii Ycenaxmues P.T.

MMHUCTEPCTBO HAYKM U BBICILEI'O OBPA3OBAHNSI POCCHPTCISOPI OEJIEPALIU
I'POSHEHCKHWU I'OCYJAPCTBEHHbLIN HE®TSAHOU TEXHUYECKWM YHUBEPCUTET
UMeHHM akajgemuka M. /. MuInoHIuKoBa

3AUYETHBIU BUJIET Ne 18
mucruruHa: «dusukay (2 u3 3)

1. Dnextpuyeckoe mosie B BemiecTBe. Jmdnexkrpuku. HanpspkeHHOCTh 3JEKTPUYECKOTO TOJIS B
BemecTBe. /[uanekTpudeckas MPOHUIIAEMOCTh CPEJIbI.

2. DACKTPUYECKUN TOK. 3aKOH COXPAaHEHHMS JIEKTpUUecKoro 3apsiaa. Cuia Toka, BEKTOP MJIOTHOCTH
TOKa.

3. 3apayva. [Ipsamoit mpoBoa JIMHOM =10 cm MIOMEIIEH B OJIHOPOJHOM MarHUTHOM IOJI€ €
WUHIYKIHEH B =1 Tn. Konusi ero 3aMKHYTBI THOKHM MPOBOJIOM, HAXOSIIUMCS BHE TOJIS.
ComnpoTtuBieHue R Bceit nenun paBHo 0.4 OM. Kakast MOIITHOCTB P notpedyeTcst sl TOro, YTOObI
JBUTATh MIPOBOJ] MEPIEHAUKYISIPHO JIMHUSAM UHAYKIIUU CO CKOPOCThIO V = 20 wm/c?

3aBenyromuii kadenpoii Ycnaxues P.T.

MUWHHCTEPCTBO HAYKU U BBICILIET'O OBPA3OBAHMSI POCCI/IFICISOFI SOEJIEPALIU
I'PO3HEHCKHWU I'OCYAAPCTBEHHbLIM HEOTAHOU TEXHUYECKWM YHUBEPCUTET
uMeHH akagemuka M. JI. MuinoHImuKoBa

3AYETHBIM BUJET Ne 19
muctuminHa: «Pusukay (2 u3 3)

1. HpOBO,Z[HI/IKI/I B DJICKTPHUYCCKOM IIOJIC. Pacnpe,ueneHI/Ie 3apsA 0B B ITPOBOJJHUKAX. 3JICKTpOCMKOCTB

yEeIMHEHHOTO MPOBOTHUKA (Cephl).
2. Dddexr Xomna. 3akoH Ammepa.
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3. 3agaua. 1o Torkomy Kombiy pamuycom R =10 cm paBHOMepHO pacnpenenen 3apsn ¢ nuHeiHOM
mwiotHOCTHIO 7 =1 HKn/M. B nenTpe kosbia Haxoautes 3apsag Q = 0.4 mMxKi. Onpenenuts cuny F |
pacTArUBAIOIILYIO KOJIbIIO. B3anMmoaelicTBuEM 3aps10B KOJIbIIa TPeHEOpeYb.

3aBenyromuii kadenpoii Ycenaxues P.T.

MI/IHI/ICTEPCT@O HAYKU U BBICHIEFQ OEPA3OBAUHI/IH POCCHIZCISOIZ OEJEPAIIUN
TI'POBHEHCKUU I'OCYJAPCTBEHHBIM HEO®TSAHOU TEXHUYECKWM YHUBEPCUTET
nMeHH akagemuka M. JI. MuumoHImmKoBa

3AYETHBIU BUJIET Ne 20
mucturuHa: «duzukay (2 u3 3)

1. KOH}IGHC&TOpBI U UX COCAUHCHUA. EmKkocTh cucTeMEl MMPOBOJHUKOB Ha MpUMEpPaAx MiI0CKOTOo,

LUMIMHIPUYECKOTO U CPepUIECcKOro KOHIEHCATOPOB.
2. BuxpeBoi xapaktep MarHuTHOro mojs. CBsI3b DJJIGKTPUUECKOTO U MAarHUTHOTO TIOJIEH,

npeo6pasoBanus JIopeHIa T 31EKTPOMArHUTHOTO TIONIS.

3. 3amauya. Tomkoe kombro pagmycom R=8 cM Hecer 3apsm, paBHOMEpPHO paclpelelTeHHBIH C
nuHeitHo# miotHOCTRIO 7 =10 HKn/M. KakoBa Hanpsxennocts E smextpudeckoro mons B Touke,
paBHOYJANEHHOH OT BceX Touek Konbia Ha paccrosaue I' =10 cm?

3aBenyromuii kadenpoii Ycenaxmues P.T.

MWUHUCTEPCTBO HAYKH U BBICILIEI'O OBPA30OBAHN S POCCUMCKON ®EEPAITNN
T'PO3HEHCKUNI TOCYJAPCTBEHHBIN HE®TSHOM TEXHUYECKUN YHUBEPCUTET
UMeHHM akajgemuka M. /. MuinoHIuKoBa

3AUYETHBIU BUJIET Ne 21
mucruruHa: «dusukay (2 u3 3)

1. DnemeHTapHblii 3neKTpudeckuil 3apsia. 3axkoH KynoHa. 3akoH COXpaHEHUs JJIEKTPUUYECKOTO
3apsja.

2. MaruutHas uHAyKUUMA B BemlecTBe. Jlua-, mapa- u peppomaruetuku. Bekrop HaMarHu4ruBaHus.
MaruuTtHas IpOHUIIAEMOCTh. SIBIIEHHE TUCTepe3nca.

3. 3ajaua. JIpe kpyrisle mapamiensusie miacTunsl paguycoM R =10 cm maxomarcs ma mamom (mo
CPaBHEHHMIO C paJMyCOM) PAacCTOSHUU ApYyr oT Apyra. IlnactuHam coOOOIIMIM OJUMHAKOBBIE MO
MOJYJIIO, HO IIPOTUBOIIOJIOKHBIE 10 3HAKY 3apsabl |Q|=|Q,|= Q. Onpenenuts 310T 3apsan Q , ecin

IUIACTUHBI IMPUTATUBAIOTCA C CHIIOH F :2 MH. C‘lI/ITaTL, 4TO 3apsaabl paclnpeaciAroTCsa 110
I1aCTUHaM paBHOMECPHO.

3aBexyromuii kadenpoii Ycnaxues P.T.

MUWHHCTEPCTBO HAYKU U BBICILIET'O OBPA3OBAHM:I POCCHPTCISOFI SOEJIEPALIU
I'PO3HEHCKHNU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKNUM YHUBEPCUTET
uMeHH akagemuka M. JI. MuiMoHImuKoBa

3AYETHBIN BUJET Ne 22
muctuminHa: «Pusuka» (2 u3 3)

1. BCKTOp QJICKTPUYICCKOTO CMCIICHUS. 3HeKTpOCTaTI/IKa JAUIJICKTPUKOB. TeopeMa OCTpOFpaI[CKOFO-
Faycca UL BEKTOpPA SJICKTPUICCKOI0 CMCIICHH .
2. MarautHas HHIAYKIUA. Cuna HopeHua. I{BI/DKCHI/IC 3apsaia B OJHOPOAHOM MArHUTHOM IIOJIC.

yCKOpI/ITCJ'II/I 3apSKCHHBIX YaCTHUL.
3. 32[,[[2[‘{2[. I[BC rpymombsl U3 TPEX IMOCICAOBATCIBHO COCAUMHCHHBIX JJICMCHTOB COCIUHCHBL

napannensao. DJIC kaxaoro snementa pasHa E = 1.2 B, Buyrpennee comporupienne I =02 Om.
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[onyuennas 6arapes 3aMKHyTa Ha BHemHee compotupienue R =15 Om. Haiitu cumy Toka | BO

BHEIIIHEH LIETH.
3aBenyromuii kadenpoii Ycenaxues P.T.

MI/IHI/ICTEPCTE}O HAYKU U BI)ICHIEFQ OBPASOBAUHI/IH POCCI/IIZCISOIZ DOEJIEPALIA
TI'POBHEHCKUU I'OCYJAPCTBEHHBIM HEO®TSAHOU TEXHUYECKWM YHUBEPCUTET
nMeHH akagemuka M. JI. MuumoHImmuKoBa

3AYETHBIU BUJIET Ne 23
mucturuHa: «duzukay (2 u3 3)

1. DnexrpomaruutHas UHAYKIUA. 3akoH Papanes u npaswio Jlenmna. 3J{C MHAYKINH KaK CIEACTBUE
3aKOHA COXPaHEHUS SHEPTHH.
2. [lone mumosnst, AMeKTpUYECKUI JUMONIbHBI MOMEHT. [lonsipusanys AU3IeKTPUKOB, €€ pa3IndHbIe

THIIBI.

3. 3agaga. Cwia Toka B NPOBOJHUKE PAaBHOMEPHO yBenuuuBaerca oT |, =0 10 HEKOTOpOro
MaKCHMAJIbHOTO 3Ha4YeHus1 B TedyeHue Bpemenn 7 =10 c. 3a 5T0 Bpems B MPOBOIHHUKE BBIAEIHIOCH
KoJim4ecTBO TemioThl Q =1 k/[k. OnpenenuTe CKOPOCTh HapacTaHHUs TOKa B MPOBOJHHUKE, €CIIU

conpoTusnenne R ero pasuo 3 Owm.
3aBenyromuii kadenpoii Ycenaxues P.T.

MI/IHI/ICTEPCT]%O HAYKU U BBICLHEFQ OBPABOBA’HI/IH POCCI/HZCISOI?I DEJIEPALIUN
T'POSHEHCKUU I'OCY JAPCTBEHHbBIM HE®TSAHOU TEXHUYECKWWY YHUBEPCUTET
uMeHH akajemuka M. JI. MUUIHOHIIIMKOBA

3AYETHBIM BUJET Ne 24

mucrurmuHa: «dusukay (2 u3 3)
1. IToTOoK BEKTOpa HANPSKEHHOCTH AeKTpuyeckoro noJisi. Teopema Octporpanckoro-Iaycca st
HaMPSKEHHOCTH AJIEKTPUYECKOTO TOJISI B BAKYyYMe.
2. JInddepeHmanbHOe ypaBHEHUE JICKTPOMArHUTHON BOJIHEI.
3. 3agaya. DJEKTpOH BJETEN B IMPOCTPAHCTBO MEXAY IUIACTUHAMHU IUIOCKOTO KOHIEHCAaTopa Co
ckopocteio V=10 Mwm/c, manmpaBnennoii mapammensHo macTHHaM. Ha Kakoe paccTosHME
MPUOIU3UTCS AIIEKTPOH K IMOJIOKUTEIHHO 3apsHKEeHHOW IUIaCTUHE 3a BpEeMsl JBUIKEHHS BHYTPHU
KoHeHcaTopa ([oJie CUMTAaTh OJHOPOAHBIM), eciau paccrosine O Mexay miactmramu paBHO 16

MM, Pa3HOCTb MTOTCHITHAIOB U =30 B u yyuna | mnactun paBHa 6 cM?

3aBenyromuii kadenpoii Ycnaxues P.T.

MMHUCTEPCTBO HAYKM U BBICILIET'O OBPA3OBAHNMS POCCHPTCISOFI OEJJEPALINN
I'POBHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKNY YHUBEPCUTET
uMeHHu akagaeMmuka M. [I. MumoHIIMKoBa

3AYETHBIM BUJET Ne 25
muctuminHa: «Pusukay (2 u3 3)

1. [Tpumeps! pacyera MOTEHIIMATIOB 11 HEKOTOPBIX 3apSKEHHBIX Tell.

2. SIBnenne camouHayKIuKu. MHAYKTUBHOCTh. THAYKTUBHOCTH COJICHOUA.

3. Bamaua. ToHKHMIi cTepkeHb corHYT B Konblo pammycom R =10 cm. On 3apsken ¢ nummeiinoit
miotHocthio 7 = 300 mKn/M. Kakyro pa6oty A Hamo coBepmuTh, uToO mepeHecTH 3apsg Q =5
HKJI M3 1eHTpa KOJblla B TOYKY, PACIOIOKCHHYI0 Ha ocd koubia Ha paccrosanu | =20 cm ot
LIeHTpa ero?

3aBenyrwoumuii kadenpoii Ycnaxues P.T.
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MUMHHCTEPCTBO HAYKM U BBICILIET'O OBPA3OBAHMSI POCCI/IIZCISOIZ SOEJIEPALIN
I'PO3HEHCKHWU I'OCYJAPCTBEHHbLIM HEOTAHOU TEXHUYECKN YHUBEPCUTET
uMeHu akagemuka M. /1. MuimmoHImumkoBa

3BAYETHBIU BUJIET Ne 26
mucturuHa: «duzukay (2 u3 3)

1. IlonsTre nosst. HanpspkeHHOCTH AieKTprudeckoro nosist. HanpspkeHHOCTh 3J€KTpUYECKOTO MO

TOYEYHOTO 3apsaa. [[puHIMNO Cyneprno3uiuy mojiei.
2. Toxu 3aMbIkaHus U pa3MbikaHus. [locTosinaast Bpemenu RL-1ienouku. DHeprust MarHUTHOTO TTOJISL.

3. 3agaua. Dnekrpoemkocts C mockoro xonpencaropa pasHa 111 nd. Judnextpuk - dapdop (
£=65). Koumencarop sapsommn o passoctn motenmuanos U =600 B u orxmoummu ot
MCTOUHMKA Hampsokenns. Kakyio pa6oty A HyKHO cOBEpIINTH, 4TOOBI BBIHYTH AMDIEKTPUK H3
KoHJieHcaTtopa? TpeHne npeHedpexumMo Majo.

3aBenyromuii kadenpoii Ycenaxues P.T.

MI/IHI/ICTEPCTI%O HAYKU U BBICLHEFVO OEPASOBA\;}HI/IH POCCI/H?ICISOI?I DEJEPALIUN
T'POSHEHCKUNU I'OCY JAPCTBEHHbBIM HE®TSIHOU TEXHUYECKWW YHUBEPCUTET
uMeHH akagemuka M. JI. MuuIHOHIIIMKOBA

3AUYETHBIN BUJIET Ne 27
mucrturuHa: «duzukay (2 u3 3)
1. ConpoTuBiIeHHE U TPOBOAUMOCTB. 3aKkOH OMa T OJTHOPOJHOTO y4aCTKa JUHEWMHOM IEMu.

Huddepennmansuas popma 3akona Oma.
2. BuxpeBoil xapaktep MarHuTHOTO T10JsA. CBS3b JJIEKTPUYECKOTO W MArHUTHOTO IOJIEH,

npeoOpaszoBanus JlopeHna ist 37€KTPOMarHUTHOTO TOJIS.
3. 3amaua. Ilo TOHKOMY IIPOBOJY, M30THYTOMY B BHE NpsAMOyrombHHKa, Teder Tok | =60 A.
Jlnuner cropon mpsivoyroibhuka paBasl =30 o m D=40 cm. Ompemenuts MarauTHYIO

WHTYKITUIO B B Touke TIePECEUCHHS TUArOHAICH.

3aBenyomuii kagenpoi Ycnaxkues P.T.

MUHHUCTEPCTBO HAYKM U BBICHIEI'O OBPA3OBAHNS POCCI/IIZCISOIZ OEJJEPALIN
I'POBHEHCKUU I'OCYAAPCTBEHHBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
uMeHHu akagaemuka M. 1. MumMoHIIrMKoBa

3AUYETHBIU BUJIET Ne 28
mucrurnHa: «dusukay (2 u3 3)

1. [TocinenoBarenbHOE U APALIEIHHOE COSMHEHUE TTPOBOTHUKOB.
2. MarautHoe noje IBuxKymierocs 3apsijaa. 3akon buo-Capapa-Jlamnaca. Berancnenue nuHaykuuu

IIPSIMOJIMHENHOTO ITPOBOJHUKA C TOKOM.
3. 3agaua. TOHKMH CTEp)KEHb JUIMHON =10 cm paBHOMepHO 3apsbkeH. JIuHeliHas ruioTHOCTh T

3apsazna papHa 1 MxKin/m. Ha nponomkenun ocu crepxkHs Ha pacctosuun a = 20 cm ot 6mmxkaiinrero
ero KOHIa HAXOAUTCS TodewHbld 3apsan Q =100 K. Onpenenuts cuny F  B3aumoneiicTeus

3apSAKCHHOTO CTCP7KHA U TOUCHYHOT'O 3apdaa.

3aBenyromuii kadenpoi Ycnaxues P.T.

3 cemecTp

MUHUCTEPCTBO HAYKH U BBICIIEIO OBPA3OBAHMS POCCUMCKOM ®EIEPALINN
68



['PO3HEHCKUU I'OCYJAPCTBEHHBII HE®TSIHOM TEXHUYECKU YHUBEPCUTET
uMeHu akagemuka M. /1. MuimuoHImumkoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 1
qUucnUAIUInga: «Pu3mkay

1. Buemrnuit potoapdext u ero 3akonsl. OnbiTel CrosieToBa. oToHBL. YpaBHEHHE DUHIITEHHA IS

BHemHero ¢orosdpdexra.

2. OCHOBHBIE 3aKOHBI T€OMETPUYECKON ONTUKH.

3. 3anava. Ha MpuibHyt0 meHky (N=1.3), Haxoas11ytocs B BO3AyXe, 1aaeT HOpMalbHO Iy40K
Oenoro ceta. [Ipu kakoil HauMeHbIIeH ToNMIIKMHE JIJICHKH OTPAaKCHHBIN CBET C JUTMHOW BOJIHBI A =

0.55 MKM OKa)KeTCsl MAaKCUMaJIbHO YCHJIEHHBIM?

3aBenyromuii kadenpoii Ycenaxues P.T.

MI/IHI/ICTEPCTI%O HAYKU U BBICLUEFQ OEPASOB%HI/IH POCCHIZCISOI?I OEJJEPALIUN
T'POSHEHCKUU I'OCY JAPCTBEHHBIN HE®TSAHOU TEXHUYECKWY YHUBEPCUTET
uMeHH akagemuka M. JI. MuumoHImmuKoBa

DK3AMEHALMOHHBIN BUJIET Ne 2
mucruaminHa: «DPu3mkay

1. SAnepHbie cuitbl. Me30HbBI

2. 3akoH npenomiieHus. [lonHoe oTpakeHue.
3. 3anava. Paccrosaue Arz1 Mexay BTOPBIM U IIEPBBIM TEMHBIM KOoJblaMi HpIOTOHA B OTpak€HHOM

cBeTe paBHO IMM. Onpenenuth paccTosiHuEe Ario,9 MEXKIY AECATHIM U I€BATHIM KOJIbIIAMU.

3aBenyromuii kadenpoii Ycenaxues P.T.

MI/IHI/ICTEPCT@O HAYKHU U BI:»ICI_HEFE) OBPA3OB1§HI/IH POCCHPTCISOPI OEJIEPALIU
I'POSHEHCKHWU I'OCYJAPCTBEHHbLIN HE®TSAHOU TEXHUYECKWUM YHUBEPCUTET
UMeHHM akajgemuka M. /. MuinoHIuKkoBa

DK3AMEHALMOHHBIN BUJIET Ne 3
IMcIUIUIHHA: «DU3NKa
1. Iudpakmus @payHrodepa Ha OJHON MIEITH.

2. OCHOBHBIE 3aKOHBI FT€OMETPUYECKON OTITUKH.
3. 3amava. Kakas nons sHepruu (oTOHA M3pacxoJioBaHa HAa pabOTy BBIPBIBAHUSA (POTORIICKTPOHA,

eciu KpacHas rpanuna ¢otosdpdexra A = 307 HM U MakcUMajbHAasi KUHETHYECKas SHEPTUs [ max

(dhoTornexkTpoHa papHa 15B?

3aBexyromuii kadenpoii Ycnaxues P.T.

MMHUCTEPCTBO HAYKM U BBICILIET'O OBPA3OBAHNMS POCCHPTCISOFI OEJEPALINN
I'POBHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKNY YHUBEPCUTET
uMeHHu akagaeMmuka M. /I, MuimoHIMKoBa

DK3AMEHALMOHHBIN BUJIET Ne 4
mucuuruza: «Pusuka»
1. ITnockoe 3epkaino. M3o00pakeHue B MIIOCKOM 3epKaje.

2. Mudpaxus OpayHrodepa Ha 1upakIIMOHHON pelieTKe.
3. 3amava. Belunciuth paauyc ps mATOM 30HBI @DpeHens Ui IUIOCKOTO BOJIHOBOTO (ppoHTa

(4 =0.5 MKM), eclTi TOCTPOEHHE JIeNAeTCsA T TOUKU HAOJFOICHUS, HAXOIAIIEHCS Ha pacCTOSHUH b
= 1M oT ¢poHTa BOTHBL

3aBenyrwoumuii kadenpoii Ycnaxues P.T.

MUHUCTEPCTBO HAYKH U BBICIIEIO OBPA3OBAHMS POCCUMCKOM ®EIEPALINN
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['PO3HEHCKUU T'OCYJAPCTBEHHBII HE®TSHOM TEXHUYECKUI YHUBEPCUTET
uMeHu akagemuka M. /1. MuimuoHImumkoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 5
JucuMIuinHa: «Pusuka»
1. Cdepuueckoe 3epkaino. M3o0paxeHue B chepuaeckoM 3epkare.
2. YpaBHenue DitHmTeiHa 1715 BHETHET0 GoTodddeKTa.
3. 3agaua. Onpenenuts >Hepruto W, uzinydaemyro 3a BpeMsi t = 1 MUH U3 CMOTPOBOTO OKOIIIKA
wIomaasio S = 8 cM? MIaBHIIBHOM TIedH, eciu ee Temneparypa T=1200 K.

3aBenyromuii kadenpoii Ycenaxues P.T.

MI/IHI/ICTEPCTEO HAYKU U BBICIHEFQ OEPA3OBAV;HI/IH POCCI/H7ICI§OI71 OEJJEPAIITUN
T'POSHEHCKUNU I'OCY JAPCTBEHHBIN HE®TAHOUW TEXHUYECKWNY YHUBEPCUTET
uMeHH akagemuka M. JI. MuuimoHImmuKoBa

DK3AMEHALMOHHBIN BUJIET Ne 6
mucruaninHa: «DPu3ukay

1. Teopus atoma Bogopoaa no H. bopy. CniekrpaiibHble cepuu atoMa BOJIOPOAaA.

2. JIunza. [loctpoenue n3o0paxeHus B TMH3AX.

3. 3amaya. Yron bproctepa O npu nmageHuu cBera U3 BO3AyXa Ha KPUCTAJJ KaMEHHOU coyu paBeH
57°. OnpeeanTh CKOPOCTh CBETA B 3TOM KPHCTAJLIE.

3aBenyromuii kadenpoii Ycenaxmues P.T.

MMHUCTEPCTBO HAYKM U BBICILEI'O OBPA3OBAHNSL POCCHPTCISOPI OEJIEPALIU
I'POSHEHCKHWU I'OCYJAPCTBEHHbLIN HE®TSAHOU TEXHUYECKWUM YHUBEPCUTET
UMeHHM akajgemuka M. /. MuinoHIuKoBa

DK3AMEHALIMOHHBIN BUJIET Ne 7
mucuuminHa: «dusnka

1. UaTepdepennns ceeta. THTEHCHBHOCTH CBETOBOM BOJIHBI. [IpHHIMI CyNEepHO3UIINH.
[IpocTpaHcTBeHHAs U BpeMEHHAs KOTEPEHTHOCTh. Y CIOBUSI MAaKCUMyMa U MUHUMYMa
MHTEHCUBHOCTHU CBETA MpU MHTep(EPEHIIMH BOIH OT IBYX KOT'€PEHTHBIX HCTOUHHUKOB..
2. B3auMopeicTBUS H3Iy4YeHHUS C BEIIECTBOM. BwIHyXJIeHHOe wu3aydeHue. BwiBoa ¢opmyiib
M.Ilnanka no A.DUHIITEHHY.
3. 3agava. Jludpakmuonnas pemierka cogaepkut N = 200 mrTpuxoB Ha 1 mMMm. Ha pemerky mamaer
HOPMaJIbHO MOHOXpomaThueckuid cBeT (A = 0.6 MkM). MakcUMyM Kakoro HamOOJbIIEro MOpsIKa

JIaeT 3Ta pemneTka?
3aBexyromuii kadenpoii Ycnaxues P.T.

MMHUCTEPCTBO HAYKM U BBICILIET'O OBPA3OBAHNMS POCCHﬁCIfOP'I OEJEPALINN
I'POBHEHCKUU I'OCYAAPCTBEHHBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
uMeHHu akagaeMmuka M. [I. MumoHIMKoBa

DK3AMEHALIMOHHBIN BUJIET Ne 8
nucruminHa: «dusuka

1. Unrepdepeniius creta.
2. Ummnynwc doToHa. J[aBnenue ceeta. KBaHTOBOE 1 BOJIHOBOE OOBSICHEHNE JABICHUS CBETA.

3. 3amagya. Ha y3kyro menp nagaeT HOPMaJbHO MOHOXPOMAaTHMYECKHM CBET. YTOJI (POTKIOHEHHS
MYYKOB CBETa, COOTBETCTBYIOLIMX BTOPOW CBETION Mu(pakioHHOW mojoce, paBeH 1°. CKoIbKUM
JUTMHAM BOJIH MQ/IAIOIIETO CBETA paBHA MIMPHHA IEeNn?

3aBenyroumuii kadenpoii Yenaxkues P.T.

MUHUCTEPCTBO HAYKH U BBICIIEIO OBPA3OBAHMS POCCUCKOU ®EIEPALINN
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'PO3HEHCKUIU I'OCYJAPCTBEHHBII HE®TSHOM TEXHUYECKUI YHUBEPCUTET
uMeHu akagemuka M. /1. MuimuoHImumkoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 9
qUucnUAIUInga: «Pu3mkay

1. UarepdepeHnns B TOHKUX TUICHKAX.
2. KBaHTOBOE 1 BOJIHOBOE OOBSICHEHHUE AAaBJICHUS CBETA.
3. 3amava. OnpenenuTh ATUHY BOJHBI A (DOTOHA, UMIYJIBC KOTOPOTO PAaBEH UMIIYIIBCY DJIEKTPOHA,

obmamaromero ckopocTsio V=10 Mwm/c.

3aBenyromuii kadenpoii Ycenaxues P.T.

MI/IHI/ICTEPCTEO HAYKU U BBICIHEFQ OEPA3OBAV;HI/IH POCCI/H7ICI§OI71 OEJJEPAIITUN
T'POSHEHCKUU I'OCY JAPCTBEHHbBIN HE®TSAHOU TEXHUYECKWY YHUBEPCUTET
uMeHH akagemuka M. JI. MuuimoHImmuKoBa

DK3AMEHALMOHHBIN BUJIET Ne 10
mucramrHa: «DPu3ukay
1. ITonocel paBHO# TonmuHbl. Konbsia HeroToHa.
2. Jledext Macchl U SHEPIUsl CBSI3U SApa.
3. 3anayva. 3BykoBble kosiebaHus yactotol v = 0.5 k' u ammutynoi 4 = 0.25 Mm
pacmpocTpaHsIoTCs B ynpyrou cpeze. Jmuna Bosabl A= 70 cm. Haiitu: 1) ckopocts V
pacnpoCTpaHeHHs BOJH; 2) MaKCUMaIbHYI0 CKOPOCTh (JE/At)max MBUIKEHUS YaCTHIL CPEJIBL.

3aBenyromuii kadenpoii Ycenaxmues P.T.

MMHUCTEPCTBO HAYKM U BBICILEI'O OBPA3OBAHNSI POCCHPTCISOPI OEJIEPALIU
I'POSHEHCKHWU I'OCYJAPCTBEHHbLIN HE®TSAHOU TEXHUYECKWM YHUBEPCUTET
UMeHHM akajgemuka M. /. MuinoHIMKoBa

DK3AMEHALMOHHBIM BUJIET Ne 11
muciuminia: «Dusnkay
1. Ipunmun [Novirenca-®penens. 3oupl Openens. Judpakuus OpeHenst Ha KpyrioM OTBEPCTUH U
TIICKE.

2. DddexTuBHAg Macca IEKTPOHOB B KPUCTAJLIAX.
3. 3anayva. [lpu yBeauyeHUH TEPMOAVMHAMUYECKON TeMIeparypsl 1 4epHOTO Tejla B JiBa pa3a JUIMHa

BOJHBI Am, Ha KOTOPYIO NPHUXOJUTCS MAKCHMYM CIIEKTPAJIbHOW IUIOTHOCTH JHEPreTHUYECKOM
ceetumoctt U(A,T) ymenpmmioch Ha AAX = 400 um. OnpenenuTs HAYalbHY0 H KOHEUHYIO

Temueparypsl 114 1.
3aBenyromuii kadenpoii Ycnaxues P.T.

MMHUCTEPCTBO HAYKM U BBICILIET'O OBPA3OBAHUSL POCCI/II7ICI§OI7I OEJEPALINN
I'POBHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
uMeHHu akagaeMmuka M. /I, MuimoHIMKoBa

DK3AMEHALMOHHBINA BUJIET Ne 12
gucrunianHa: «Du3ukay

1. Audpaxmus Ha KpyrioM OTBEPCTUH U HA JTUCKE.
2. AtoMHoe spo. JleeKT Macchl U SHEPTus CBSI3U sIpa.

3. 3anmaua. BonHa pacnpocTpansercss B ynpyroil cpene co ckopoctbio V= 100 m/c. Haumensiee
paccTostHUEAXMEXKAY TOYKaMH cpejibl, (a3bl kojaeGaHui KOTOPBIX MPOTUBOIOJIOKHBI, PaBHO 1 M.

OmnpenenuTts 4acToTy KOJIeOaHUH.

3aBenyrommuii kapeapon Ycnaxues P.T.

MUHUCTEPCTBO HAYKHU 1 BBICIIEIO OBPA3OBAHMS POCCUMCKOM OEIEPALIMHI
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'PO3HEHCKUIU I'OCYJAPCTBEHHBII HE®TSHOM TEXHUYECKUI YHUBEPCUTET
uMeHu akagemuka M. /1. MuimuoHImumkoBa

DK3aMeHaMoHHbI Ouier Ne 13
quciuminHa: «duszuka
1. PamnoaktuBHOCTE. Anb(a-, 6eTa- U , raMMa-u3IIydeHus saep. 3aKOHbI PaJAMOAKTUBHOTO pacmaja.

2. EcrecTBeHHBIN U NOJISPU30BAHHBIN cBEeT. Bubl nosspusanuu.
3. 3apmaua. Tonkas muieHka ToimuHOM 0.41 MKM M3 MpO3payHOro IUIACTUKA C IOKa3aTeleM

npenomienuss N=1.5 oceemeHa OenbiM CBETOM, MaJarOIIMM HOPMalbHO K TMoOBepxHOCTH. Kakue
JUTMHBI BOJIH M3 BUIMMOTO JMana3oHa OyayT yCHIICHBI B OTPAKEHHOM ITydKe?

3aBenyromuii kadenpoii Ycenaxues P.T.

MI/IHI/ICTEPCTI%O HAYKU U BBICLUEFQ OEPASOB%HI/IH POCCHIZCISOI?I DOEJNEPAILINN
T'POSHEHCKUU I'OCY JAPCTBEHHBIN HE®TSAHOU TEXHUYECKWW YHUBEPCUTET
uMeHH akagemuka M. JI. MuummoHImuKoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 14
mucruminHa: «DPu3ukay
1. SInepubie peakiuu. [IpoOaemMsbl s1epHON SHEPTETHKHU.
2. 3aKkoHBI W3IIydeHUs aOCOIIOTHO YEpPHOTO Tena. PacmpeneneHue PHEPTrUd B CIEKTpe aOCOJFOTHO
YEPHOTO Tea.
3. 3amava. Korma mpubop mist HaGmronmeHus kojer, HplOTOHA MOTPY3WiIM B KHUAKOCTH, JAAMETP
BOCBMOTO TEMHOIO KOJblla yMeHbmmica ¢ 2.92 cm go 2.48 cm. Uemy paBeH mokaszaTeib
MIPENOMIIEHUS KUJIKOCTH?
3aBenyromuii kadenpoii Ycenaxues P.T.

MI/IHI/ICTEPCT@O HAYKH U BI:»ICI_HEFE) OBPA3OB1§HI/IH POCCHPTCISOPI OEJIEPALIU
I'POSHEHCKHWU I'OCYJAPCTBEHHbLIN HE®TSAHOU TEXHUYECKWM YHUBEPCUTET
UMeHHM akajgemuka M. /. MuInoHIuKoBa

DK3AMEHALMOHHBIM BUIIET Ne 15
qucuuruHa: «dusnkay
1. Knnaccuueckas anekTpoHHasi Teopust qucrepcuu. CBA3b IUCIEPCUHU € TIOTJIOMICHUEM.
2. Yactuna B OJTHOMEPHOM MPAMOYTOJIbHOM MOTEHIIMAIbHOU AMe. KBaHTOBaHUE SHEPTUHU U UMITYJIbCA
YaCTHILIBI.
3. 3agaua. B ombite FOHra paccrosiane dmexay miensmu pasHo 0.8 mm. Ha xakom paccrostaum | ot
miesell CiieayeT PacrooKUTh JKpaH, YyTOObI HMIMPHHA D MHTEPPEPEHIIMOHHON MOJIOCHI 0KAa3aJ0Ch
paBHOi1 2 MM?
3aBenyomuii kagenpoi Ycnaxkues P.T.

MUHUCTEPCTBO HAYKM U BBICHIEI'O OBPA3OBAHNSL POCCHPTCISOFI OEJEPALINN
I'POBHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKNN YHUBEPCUTET
uMeHHu akagaeMmuka M. [I. MuimmoHIMKoBa

DK3AMEHALIMOHHBIN BUJIET Ne 16
pucuuiuza: «Pusuka»

1. DHeprus u umnynsc GoroHa. J[aBneHue ceera.

2. Onsrit Itepna u I'epnaxa. Cnun 3nexkTpoHa. CIMHOBOE KBAaHTOBOE YHUCIIO.

3. 3amaya. Ha myrtu cBeTOBOM BOJHBI, MAYLIEH B BO3JYyXE, NMOCTABWIH CTEKISHHYIO IUIACTUHKY
tonumHoi h= 1 mMm. Ha ckombko M3MEHHIACh ONTHUYECKAas JJIMHA IYTH, €CIM BOJIHA MaJaeT Ha
IUIACTHHKY: 1) HOpManbHO; 2) noa yriom 6= 30°?

3aBenyromuii kadenpoii Ycnaxkues P.T.

MUWHHCTEPCTBO HAYKU U BBICILIEI'O OBPA3OBAHMSI POCCMPICISOFI SOEJIEPALIN
I'PO3HEHCKHWU I'OCYJAPCTBEHHbBIN HEOTAHOU TEXHUYECKWUM YHUBEPCUTET
nMeHH akagemuka M. JI. MumnoHmuKkoBa
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DK3AMEHAIIMOHHBIN BUJIET Ne 17
mucuunianHa: «du3ukay

1. Paccesinue cBera. 3akoH byrepa. PaneeBckoe paccesiHue.

2. KoprirycKynsipHO-BOJIHOBOH JTyail3M CBOMCTB BELIECTBA U €T0O ONBITHOE 000CHOBaHMeE. | unoresa
ne bpoiins. OnbITel 0 AU(PaKIIH SIEKTPOHOB, AaTOMHBIX U MOJIEKYIISAPHBIX TYYKOB.

3. Bamaya. Yron oMeXIy IUIOCKOCTSMU TPOIYCKAaHUsI MOJSIPU3aTopa U aHanu3aropa paseH 45°. Bo
CKOJIBKO pa3 yMEHBIIUTCS HMHTEHCHBHOCTb CBETA, BBIXOJAIIEIO W3 aHAIM3aTOpPa, €CIU Yroj
yBENUIUTH 10 60°?

3aBenyromuii kadenpoii Ycenaxmues P.T.

MI/IHI/ICTEPCTI%O HAYKU U BBICLUEFQ OEPASOB%HI/IH POCCHIZCISOI?I DOEJNEPAILINN
T'POSHEHCKUU I'OCY JAPCTBEHHbBIN HE®TSAHOU TEXHUYECKWWY YHUBEPCUTET
uMeHH akagemuka M. JI. MuummoHImmuKoBa

DK3AMEHALMOHHBIN BUJIET Ne 18
mucruanirHa: «DPu3ukay

1. YpaBaenue DiHmTeiHA A1 BHENTHETo GoTodddekra.

2. CrannoHapHsle cOCTOsIHUA. YpaBHeHue lllpenuHrepa uisi CTallMOHAPHBIX COCTOSIHUM. J[BHO>KEeHME
cB0OOAHOM YacTullpl. YacTuiia B 0JJHOMEPHOU MPSIMOYTOJIbHOM MOTEHITMATIBHOM sIME.

3. 3amava. ['mps, mojBemIeHHas Ha TPYXUHE, KOJEOIEeTCS 0 BEPTUKAIA C aMIUTUTYI0u A = 4 cMm.
OmnpenenuTh NOJHYIO HEprHi0 E KonebaHuii rupy, eCiiu xKecTKOCTh npyxuHbl K = 1 kH/m.

3aBenyromuii kadenpoii Ycenaxmues P.T.

MMHUCTEPCTBO HAYKM U BBICIIEI'O OBPA3OBAHNSL POCCHPTCISOPI OEJIEPALIU
I'POSHEHCKHWU I'OCYJAPCTBEHHbLIN HE®TSAHOU TEXHUYECKWUM YHUBEPCUTET
UMeHHM akajgemuka M. /. MuInoHIMKoBa

DK3AMEHAILIMOHHBIN BUJET Ne 19
mucuuiuinHa: «dusuka»

1. Ionsipuzanus cBeTa Npu OTPAKEHUM U IIpeIoMIICHHH. 3aK0oH bprocrepa.

2. MexaHudeckue TrapMOHHMYECKHEe KoJjiebaHus. [‘apMoHmueckuii ocuwmsaTop. [IpyKuHHBIH,
¢dbuznueckuit 1 MaTeMaTU4YeCKU MasTHUKH. ATOM Bojopoja. ['maBHOe, opOuTaIbHOE U MarHUTHOE
KBaHTOBbIE 4ynciia. MarHUTHBIM MOMEHT aroma. KBaHTOBaHHME MOMEHTa UMITYJIbCA.

3. 3anava. Konbua HeroToHa HaOMIOJAIOTCS € MMOMOIIBIO ABYX OJMHAKOBBIX IMJIOCKOBBIMYKIIBIX JIMH3
paanycoM KpuBM3HBI R = 1 M, CIOXEHHBIX BIJIOTHYIO BBIMYKIBIMH IMOBEPXHOCTSAMH, TaK YTO
IJIOCKUE TOBEPXHOCTH JIMH3 MapauienbHbl. Onpenenuts paguyc Iz BTOPOrO CBETJIOIO KOJbIIA,
Ha0II0JTaeMOT0 B OTpakeHHOM cBeTe (A = 660 HM) Mpu HOPMAIBHOM Ta/ICHUU CBETa Ha MOBEPXHOCTh

BEPXHEUN JIMH3BI.

3aBenyromuii kadenpoi Ycnaxues P.T.

MUWHHCTEPCTBO HAYKU U BBICILIET'O OBPA3OBAHVI POCCI/II?'ICIEOI?'I OEJIEPALIUN
I'PO3HEHCKHWU I'OCYAAPCTBEHHbLIN HEOTAHOU TEXHUYECKNUM YHUBEPCUTET
uMeHH akagemuka M. JI. MuiMoHImuKoBa

DK3AMEHALMOHHBIN BUJIET Ne 20
nucuumuinHa: «duszukay (3 u3 3)

1. UnTepdepeHIoHHas KapTUHA OT IBYX KOT€PEHTHBIX HCTOYHHUKOB.
2. udpaxius Ha KpyrioM OTBEPCTUH U Ha JIUCKE.
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3. 3amaua. Kakoii HamMmeHbllel paspemraromeil cwioii R momkna obnamate audpakuuoHHAS
pereTka, 4ToObI ¢ €€ MOMOIIBIO MOYKHO OBIIIO Pa3pelInuTh JBE CIIEKTPaIbHbIC IMHIM Kanmus (A1 = 578
HM U A2 = 580 uM)? Kakoe Haumensbliiee ynciao N MTPUXOB JAODKHA MMETh 3Ta PEIIETKA, YTOOBI

paspereHye OblJI0 BO3MOKHO B CHIEKTPE BTOPOTO MOPSIKA.

3asenyromuii kagenpoi Ycnaxues P.T.

MI/IHI/ICTEPCT@O HAYKU U BBICHIEFQ OEPA3OBAUHI/IH POCCHIZCISOIZ OEJJEPAIIUN
I'POBHEHCKUU I'OCYJJAPCTBEHHBIM HEOTSAHOU TEXHUYECKWM YHUBEPCUTET
nMeHH akagemuka M. JI. MuumoHImmKoBa

Ok3aMeHannoHHbIH Oner Ne 21
JucuMIuInHa: «DrU3uKay

1. 3akon Mamtoca. JIBoitHOe myuenpenomiienue. ckyccTBeHHast onTHYecKasi aHU30 TPOTIHSL.
2. T'apmoHnueckue KkojebaHus M UX Xapakrtepuctuka. JuddepeHunansHoe ypaBHEHHE
TapMOHHYECKHUX KOJIeOaHUH.
3. 3amaua. Ha nmudpakumonnyio pemeTrky, conepxkamyro nN= 100 mTpuxoB Ha 1 MM, mamaer
HOPMaJIbHO MOHOXpPOMAaTHUYECKUW CBET. 3puUTeibHas TpyOa CHEKTpOMETpa HaBelleHAa Ha MaKCUMyM
TpeTbero mnopsaka. UtoOsl HaBecTH TpyOy Ha JpYroll MakCUMyM TOrO € MOpsIKa, €€ HYKHO
noBepHyTh Ha yroi Ae = 20°. OnpeaenuTh JUIMHY BOJIHBI A CBETA.

3aBenyromuii kadenpoii Ycenaxmues P.T.

MI/IHI/ICTEPCT]%O HAYKU U BBICLHEFQ OBPASOBAIHI/IH POCCVHZCISOI?I DEJIEPALIUN
T'POSHEHCKUU I'OCY JAPCTBEHHBIM HE®TSIHOW TEXHUUECKWN YHUBEPCUTET
uMeHH akagemuka M. JI. MUUIHOHIIIMKOBA

DK3AMEHAIIMOHHBIA BUJIET Ne 22
nucrumnHa: «duszukay
1. KBanroBas runote3a u popmyna [lnanka.

2. KorepeHTHbIE HCTOYHUKH CBETA.
3. 3amaua. Temneparypa 7T depHoro Tena paBHa 2 kK. Ompenenuth: 1) crieKTpaqbHYIO TUIOTHOCTH

sHeprum usnydeHus U(A, T) mas muHbl BoJIHBL A = 600 HM; 2) SHEpPreTHYecKylr CBETUMOCTh R B
WHTEpBaJIe JUIUH BOJH OT A1 = 590 HM 110 A2 = 610 HM.

3aBenyomuii kagenpoi Ycnaxkues P.T.

MUHHUCTEPCTBO HAYKM U BBICHIEI'O OBPA3OBAHNSL POCCI/IIZCISOIZ OEJEPALINN
I'POBHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
uMeHHu akagaemuka M. [I. MumoHIMKoBa

Ok3ameHannoHHbIH Onier Ne 23
qucuuimHa: «dusnkay
1. ducnepcus ceeta. O61aCTH HOPMAIBHOM U AaHOMAJIBHOM JUCIIEPCHH.
2. Jlunza. [Toctpoenue n300pa>keHus B JIUH3AX.

3. Bamaua. Onpenenuth [UIMHY A OEryiell BOJHBI, €CJM B CTOsiYel BosiHE paccrosiaue | mexay: 1)
NIEPBOH U CEBMOM MyYHOCTSIMH PaBHO 15 cM; 2) MEepBBIM M YETBEPTHIM Y3JI0M PaBHO 15 cM.

3aBenyromuii kadenpoi Yenaxkues P.T.

MUWHHCTEPCTBO HAYKU U BBICILET'O OBPA3OBAHMSI POCCI/IFICISOFI SOEJIEPALIU
I'PO3HEHCKHWU I'OCYAAPCTBEHHbBIN HEO®TAHOU TEXHUYECKWUM YHUBEPCUTET
nMeHH akagemuka M. JI. MummnoHmukoBa

DK3AMEHALMOHHBIN BUJIET Ne 24
gucrunianHa: «DPu3mkay
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1. BeiBon u3 popmyasl [Tnanka 3akoHoB Buna u Credana-bonbsimana.

2. IlpoxoxaeHue yacTUll Yepe3 MOTCHIHAIBHBINA 0apbep.

3. 3amauva. [{ns mpekpameHust Gorodddexra, BbIZBAHHOTO OOTYyYCHHEM IUIATHHOBOW IUIACTHUHBI
yIAbTPa(HOJIETOBBIM CBETOM, HY)KHO MPUIIOKHTD 3a/ICPKUBAIOIIYIO pa3HOCTh nmoreHnuanoB U = 3.7
B. Ecnu miatiHOBYIO IJIACTUHY 3aMEHHUTh IUIACTUHOM M3 JIPYroro Marepuana, TO 3aJepKUBAIOIIYI0

pasHOCTh MOTEHUUAIOB mpuuerca yBenuuuth a0 Uz = 6 B. Ompenenuts paboty Az BbIXOAA
AJIEKTPOHOB C TIOBEPXHOCTH HOBOM TUIACTUHBI, €CIIU IS TUTATHHBI padoTa Beixona Ar = 6.3 3B.

3aBenyromuii kadenpoii Ycenaxues P.T.

MHWHUCTEPCTBO HAVKHU 11 BBICHIET'O OUBPA3OBAHI/IUH POCCI/HZCKOIZI OEJJEPAIINUN
I'POBHEHCKUU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKWM YHUBEPCUTET
nMeHH akagemuka M. JI. MuumoHImuKoBa

DK3aMeHaIMOHHbIN Owier Ne 25
mucruminHa: «DPu3ukay

1. udpaxaus @paynrodepa Ha 1udpakIMOHHON pelIeTKe.

2. SAnepuslie cuibl. Me3oHbl. OOMEHHBIN XapaKTep SAEPHBIX CHIL.

3. 3agava. [Imockas 3BykoBas BosiHa uMmeet nepuon 7' = 3 mc, ammnryay 4 = 0.2 MM U JUIMHY BOJIHBI
A=1.2 m. Jlyig TOUYeK Cpelibl, YAAICHHBIX OT UCTOYHHMKA KOJIeOaHUN Ha pacCTOsSIHUE X = 2 M, HaluTu: 1)
cMmemnterne &(x,f) B MOMeHTt = 7 Mc; 2) ckopocTh O&(x,?)/0t u yckoperue 0%E(x,t)/ot2mns Toro xe
MoMeHTa BpemeHH. HaganbHyto a3y kojnebaHuil MpUHATH paBHON HYIIO.

3aBenyromuii kadenpoii Ycenaxmues P.T.

MMHUCTEPCTBO HAYKM U BBICIIEI'O OBPA3OBAHNSI POCCHPTCISOPI OEJIEPALIU
I'POSHEHCKHWU I'OCYJAPCTBEHHbLIN HE®TSAHOU TEXHUYECKW YHUBEPCUTET
UMeHHM akajgemuka M. /. MuinoHIMKoBa

DK3AMEHAIIMOHHBINA BUJIET Ne 26
JOUCIHUIIJINHA: «Dusukan

1. Buemmnuit potoapdext u ero 3akonsl. OnbiTel CtosieToBa. oTOHBL. YpaBHEHHE DUHINITCHHA IS

BHemHero ¢orodddexra.
2. OCHOBHBIE 3aKOHBI T€OMETPUYECKON OTITUKH.
3. 3agava. CpeTHEKBaIpaTUYHOE 3HAYCHUE MHIYKIIMM MAarHUTHOTO TOJISl B 3JIEKTPOMArHUTHOM

BoJiHe paBHO B=2.50 HTxn. KakoBa HHTEHCHBHOCTbH 3TOI BOJIHBI?

3aBexyromuii kadenpoii Ycnaxues P.T.

KpuTtepun oneHKH 3HAHHUIH CTY/JA€HTA HA IK3aMeHe

OuneHka «OTJMYHO» BBICTABIISIETCS CTY/ICHTY, OKa3aBIIEMY BCECTOPOHHHUE, CUCTEMaTU3UPOBaHHBIE,
riyOOKHe 3HaHUS y4yeOHOH mNporpamMMmbl AWCLUIUIMHBL M YMEHHE YBEPEHHO IPHUMEHATh MX Ha
NPAaKTUKE MPHU PELICHUM KOHKPETHBIX 3ajJay, cBOOOJHOE M MPaBUIbHOE OOOCHOBAHME MPUHSATHIX
peLIEeHUN.

OueHka «X0pPoOIIO» - BBICTABIISIETCS CTYJIEHTY, €CJIM OH TBEPJO 3HAET MaTepuaid, rPaMOTHO U
nmo CymecCTBy wu3jJaract c€ro, ymMecT MNPUMCHATH TIOJYUCHHBIC 3HAHWA HaA IIPAKTHKE, HO
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JIOIIyCKaeT B OTBETE WM B PEIICHMHM 337a4 HEKOTOPBbIE HETOYHOCTHU, KOTOPBIE MOXKET
YCTPAaHUTH C NOMOIIBI JOIOJHUTEIBHBIX BOIPOCOB IIPENOAABATEIIS.

OneHka «yIOBJIETBOPUTEILHO» - BBICTABIISCTCS CTYJCHTY, IIOKa3aBIIeMy (parMeHTapHBIH,
pa3po3HEHHBIN XapakTep 3HAHUH, HEAOCTATOYHO NMPaBUJIIbHBIE (OPMYIUPOBKH 0A30BBIX MOHSATHUH,
HAapyILICHUs JIOTUYECKOM IOCIENI0BATEIBHOCTH B M3JI0KEHUU IPOTPAMMHOIO Marepuana, HO IIpH
STOM OH BJIa/IC€T OCHOBHBIMHU pPa3JieliaMH Y4eOHON MpPOrpaMMbl, HEOOXOAUMBIMH /ISl JaTbHEHIIEro
00y4YeHUs U MOXKET MPUMEHSTH MOJIyY€HHbIE 3HaHUS 110 00pa3ily B CTAHJAaPTHOM CUTYyallUH.

OneHnka «HeyJI0BJETBOPHUTE/IBLHO» - BBICTABIIAETCA CTYIEHTY, KOTOpBHIM He 3HaeT Ooubliei
4YacCTH OCHOBHOIO COJEpXaHUS y4uyeOHOW HmporpamMmbl AUCLHMUIUIMHBI, JOINYCKAEeT IpyOble
OomMOKM B (QOpPMYIMPOBKAX OCHOBHBIX IOHSATHM JUCHUUILUIMHBI U HE YMEET HCIO0JIb30BaTh
IIOJIY4YEHHBIE 3HAHMS IIPU PELICHUN TUIIOBBIX MPAKTUYECKUX 3a/1a4.

KommniekT j1adopaTopHbIX padoT

i HawnmenoBanue 1ma6. pabor

Ne paznena
JUCILUIIIINHBI

1. Il cemecTp

‘!—\
n

O06paboTka pe3ynpTaToB GU3NIECKOTO IKCIIEPUMEHTA.

Omnpenenenre ycKopeHus: CBOOOHOTO MaieHus () C TOMOIIBIO
MaTeMaTH4YeCKOTO MasTHUKA

OHpe)IeHeHI/Ie MOMCHTA MHEPIHHU C IIOMOIILI0 MAadTHHUKA
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Makcsenina

Omnpenenenue ko3 duinenTa BHyTpeHHEr0 TPEHUs )KHUIKOCTH TI0
meroy Ctokca

Omnpenenenre OTHOLIEHMS TEIJIOEMKOCTEN BO3/1yXa IIpH
IOCTOSIHHOM JIaBJICHUU U 00bEME

3. 3. Il cemectp

N3ydenue anekTpon3MepUTENbHBIX IPUOOPOB

W3ydyenue paboThl AJIEKTPOHHOTO ocmyIiorpada

Onpenenenre pabOTHI BBIX0/A IEKTPOHOB U3 METalIa

N3yuenune a1eKTpUYeCKUX CBOMCTB CETHETONIETPUKOB

Onpez[eneHI/Ie OTHOIICHMUA 3apsja SJICKTPOHA K €ro Macce
MCTOJOM MarHeTpoHa.

4. 4. IV cemectp

JIMH3EI 1 X MOrpCIIHOCTHU

Onpenenenne paccTosTHUAS MEXIy EeasiMHu B onibite FOHra

HccnenoBanue 3akoHa Mantoca v IpOX0KICHUS
TOJITPU30BAHHOTO CBETa Yepe3 (ha30BYIO IIIACTUHKY

Omnpenenenre POKYCHBIX PACCTOSHUMN MOJOKUTEITHPHOU U
OTpHUIATEILHON JTMH3 MeTOI0M beccerns

Kpurepuu onenku:

— 3a BBITNOJHEHHUE OJIHOM TabOpaTOpHOI pabOThI CTYIEHT NoJiyyaeT 4 6asia.
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