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IHacnopT ¢poHaa OLEHOYHBIX CPEACTB M0 JUCUHUILINHE «DPU3HKA)

KonTponupyemsble pazaensl AUCHU-
TUTHHBI

Kon xonTponupye-
MOM KOMIIETCHIINU

HanMenoBanue o1ieHOYHOIO
cpencTBa

duznyeckre OCHOBEI MEXaHUKHU

OIIK-1
OIIK-1.1.

CriocobeH  pemiath  3aja4yu
po(heCCHOHATTLHOM JIeATeNb-
HOCTH Ha OCHOBE UCII0JIb30Ba-
HUSA TCOPCTUUCCKHUX M IIPaAK-
THYECKMX OCHOB E€CTECTBEH-
HbIX W TCXHHUYCCKHUX HAYK, a
TAK)KE MATeMaTUYeCKOro arl-
napara

MonekynspHasi puzuka, U TEPMOAU-
HaMUKa

OIIK-1
OIlIK-1.1

CriocobeH  pemiath  3aja4yu
po(heCCHOHATTLHOM JIeATeNb-
HOCTH Ha OCHOBE HCIT0JIb30Ba-
HUSA TCOPCTUUCCKHUX H IIPAK-
THYECKMX OCHOB E€CTECTBEH-
HbIX M TCXHHUYCCKHUX HAYK, a
TAK)K€ MaTeMaTH4YeCKOro ar-
napara

SJIGKTpOI[I/IHaMI/IKa

OIIK-1
OIlIK-1.1

CrnocobeH pemars 3amgayu
npoeCCHOHATBHON JEATeNb-
HOCTH Ha OCHOBE HCII0JIb30Ba-
HUSA TCOPCTUUCCKHUX M IIPaK-
THYECKUX OCHOB €CTECTBCH-
HbIX M TCXHHUYCCKHUX HAYK, a
TaK)Ke MATeMaTHYECKOro ar-
napara

Konebanus u BOJHBI

OIIK-1
OIlK-1.1

CriocobeH pemaTh  3ajauu
npo(hecCUOHATILHON J1eATeNb-
HOCTH Ha OCHOBE HCIOJIb30Ba-
HUSA TCOPCTUUCCKHUX M IIPaK-
TUYECKUX OCHOB €CTECTBEH-
HbIX M TCXHHUYCCKHUX HAYK, a
TaKXKe MaTeMaTH4YecKOoro ar-
napara

Ontuka (reomerpuyeckast U BOJIHO-
Basi)

OIIK-1
OIlK-1.1

CnocobeHn pemarh 3agadu
npohecCUOHATILHON J1eATeNb-
HOCTH Ha OCHOBE HCITOJIb30Ba-
HUSA TCOPCTUUCCKHUX M IIPaK-
THYECKHX OCHOB ECTECTBEH-
HbIX M TCXHHUYCCKHUX HAYK, a
TaK)Ke MaTeMaTH4ecKoro ar-
napara

KBanToBas ¢puznka.

OIIK-1
OIIK-1.1

CnocobeH pemarb 3agaqu
npodeccruoHalIbHON JesITeNb-
HOCTH Ha OCHOBE HCIIOJIb30Ba-
HHUA TCOPCTHUYCCKUX W IIpaK-
THYECKHX OCHOB E€CTECTBEH-
HBIX W TCXHUYCCKHUX HAYK, a
TaK)Ke MaTeMaTH4ecKoro ar-
napara




OneMeHTHl (U3UKN aTOMOB U MOJIe-
KyJa

OIIK-1
OIIK-1.1

CrocobeH pemarh 3agaqu
poeCCUOHAIBHON JIeATEIb-
HOCTH Ha OCHOBE HCIIOJIh30Ba-
HUSl TEOPETHYECKHX M TIPaK-
TUYECKUX OCHOB €CTECTBEH-
HBIX M TEXHUYECKHX HAyK, a
TaK)K€ MaTeMaTH4YEeCKOro am-
napara

OnemMeHTbl (U3UKU aTOMHOTO A]Ipa U
3JIEMEHTAPHBIX YACTHI]

OIIK-1
OIlIK-1.1

Cnocoben pemars 3agauu
pohecCHOHANBEHON J1eATeNb-
HOCTH Ha OCHOBE HCII0JIb30Ba-
HUSl TEOPETUYECKUX U TpaK-
TUYECKUX OCHOB €CTECTBEH-
HBIX U TEXHUYECKUX HAyK, a
TaK)K€ MaTEeMaTUYeCKOro ar-
napara




IlepeyeHb 011eHOYHBIX CPEACTB.

No 1/

HaunmenoBaHue O1ieHOYHOTO
Cpe/cTBa

Kpartkas xapakrepuctuka
OLICHOYHOI'O CPEJCTBA

[IpencraBnenue oneHoy-
HOT'O CpeCcTBa B POH/IE

3amava

[TpoGnemHoe 3amaHue, B KO-
TOPOM OOydYaromemMycs mpe-
JIaral0T OCMBICIUTH peaib-
HYIO TPO(hEeCCHOHATILHO - OpH-
CHTUPOBAHHYIO  CHTYaIlHIoO,
HEOOXOAUMYIO ISl peIICHUs
JIAHHOU MPOOJIEMBI

3amaHus 11 pEIICHUS
3a1a49u

JIaboparopHoe 3a1aHue

BrinosiHEHUE CTYyAEHTOM Ja-
OopaTopHOW pabOTHI MO pa3-
JiesaM

Kommuiekt mabopaTtopHbIx
pabor

KonTponbnas pabora

CpencTBo MpPOBEPKH yMEHUM
MIPUMEHATDH MOJTYyYEHHBIE 3HA-
HUS IS pellieHus 3a/1a4 orpe-
JIEJICHHOTO THUIIA 110 TeME WJIN
pasznmeny yuyeOHOW  JuCIU-
TIJTUHBI.

KoMmmiekT KOHTPOJIbHBIX
3a/IaHUM 110 BapUaHTaM

Bonpocsr muis pyOexHoi aT-
TeCTaluu

CpenctBo KOHTpOJSL yCBOe-
HUSL y4eOHOro Marepuana.
[IponykT caMoOCTOSATENbHOU
paboTHl CTYAEHTA, MPEICTaB-
JISIOIIMA cOOOM KpaTKoe W3-
JI0’KCHHE B IUCHbMEHHOM BUJIE
TEOPETUUYECKOT0 MaTepuaia

[Tepeuens BompocoB

3aueTHO-3K3aMEHAIIMOHHEIE
MaTepUaIbI

CpenctBo KOHTpOJISI yCBOe-
HUS y4eOHOro MaTepuana
TEMBI, pa3ziesia Win pas3/ieoB
JMCIUTUIMHBI, B BUJE co0ece-
AO0BaHUA IperoaaBaTreyisds U
oOyuaromierocs

KommiiekT 3aueTHO-3K3aMe-
HAIMOHHBIX OWJIETOB




KEWUC-3ATAYH

3amanue 1.

1. /IBe aBTOMAIIUHBI IBMXKYTCS TIO 1OPOTaM, YroJl MeXAY KOTopbiMU, a = 60°. CKOpoCcTh aBTOMa-
mIAH 01= 54 kM/9 1 02= 72KkM/4. C KaKOW CKOPOCTBIO L YIAISIOTCS] MAIIMHEBI OJHA OT IPYroi?

2. Opynue, ®KEeCTKO 3aKpeIJIeHHOE Ha JKeJIe3HOIOpOKHOU miaTtdopme, NIPOU3BOAUT BHICTPEI
B/10JIb IIOJIOTHA >KE€JIE3HON AOporu mnoj yriom a = 30° k juHuuM ropusonra. Onpenenurs
CKOpOCTh U20TKaTa miaTdopMbl, €CIIU CHaps BbUIETAET CO CKOPOCThIO U1 = 480 m/c.
Macca matdopmsl ¢ opyaneM u cHapsgamu M = 18T, macca cHapsga My = 60 kr.

3amauue 2.

1. llap maccoi Mi= 1 Kr ABHXKETCSA CO CKOPOCTBIO 01= 4 M/C M CTJIKHBAETCS C IIAPOM MacCCOM
M2=2KTr, ABWXKYLIMMCS HABCTPEUy €My CO CKOpOCThIO v2 = 3 M/c. KakoBbI ckopocTHU1 U Uz111a-
poB mociie yaapa? Y nap cuutarh aOCOIIOTHO YIIPYTHM, IPSMBIM, LIEHTPAILHBIM.

2. OnpeaenuTb KOJIMYECTBO TEMIOThI Q, KOTOpoe Hajo cooOUMTh kKuciaopoay oobemom V = 50 1
IIPU €ro N30XOPHOM HarpeBaHUM, YTOOBI JaBJI€HHE ra3a noBbicwiioch Ha Ap = 0,5 Mna.

3aganue 3.

1. UneanbHbiii Ta3 coBepiaeT 1ukia Kapuo npu temmneparypax teruionpueMHuka 72 = 290 K u
terutootaarunka 71 = 400 K. Bo ckonpko pa3 yBenmuuutces k03(puiimeHT noiae3Horo 1eiCTBHs
T LMKJIa, €CIM TEMIIEpAaTypa TEIIOoTAaTYnKa Bo3pacTeT 10 171 = 600 K?

2. Haiitu Mmaccy MBoibl, BOIIIEIICH B CTEKIISIHHYIO TPYOKY ¢ tuameTpom kanaia d = 0,8 mwm, omny-
IIEHHYIO B BOJly Ha MalTyto r1yOuHy. CuuTaTh CMaulBaHUE TTOJIHBIM.

3amaunue 4.

1. IIpu n3oTepMuUecKoM pacimpeHuu azora rnpu temmneparype 7 =280 K o6beM ero yBennuuics
B /1Ba pa3a. Onpenenuts: 1) COBEpIIEHHYIO IPU paclIupeHH ra3a padboty A; 2) usmenenue AU
BHYTPEHHEH 3Hepruy; 3) KoIu4ecTBOo TermoThl Q, moaydeHHoe razomM. Macca azota m = 0,2 k.

2. UneanpHblii ra3 copepiaet uuki Kapro. TemnepaTtypa 71TemiooTaaTyuka B 4eTbIpe pasza (N =
4) Oomplle TeMIepaTyphbl TEIUIONpUEeMHUKA. Kakylo 10710 @ KOJUYecTBa TEIIOThI, MOJIyYeH-
HOTO 32 OJJMH LIMKJI OT TEIUIOOTIaTYMKA, ra3 OTJACT TEIJIONPUEMHUKY?

3amanue 5.

1. Kakyro paboTy A Ha/l0 COBEpPIIUTD NMPHU BbIIYBAHUU MBLIBHOTO MY3bIps, YTOOB! YBEIUUYUTH €TI0
o6weM o1 V1 = 8 cM® 10 Vo= 16 cm3? CunraTh mpoliecc H30TePMUUECKHM.

2. Ha ckambe JKyKOBCKOTO CTOMT YEJIOBEK U JIEPKUT B PyKaX CTEPKEHb BEPTUKAIBHO 10 OCH CKa-
MbH. CKaMbsl ¢ YeJIOBEKOM BpalaeTcs C YIIIOBOM CKOPOCThIO w1 = 4 pan/c. C Kakol yrioBon
CKOPOCTBIO 2 OyZIeT BpalllaThCsl CKaMbs C YEJIOBEKOM, €CJIM MOBEPHYTh CTEPKEHb TaK, YTOOBI
OH 3aHsUT TOpU30HTaNIbHOE NoJiokeHne? CyMMapHbIi MOMEHT WHEPIUH YeIOBeKa U CKaMbH J
=5 xr - Mm% . Jlnuna crepxas £ = 1,8 M, Mmacca M = 6 xr. CUUTaTh, 9TO IEHTP MACC CTEPIKHS C
4eJI0BEKOM HaXOJUTCS Ha OCH IIaT(HOPMBI.



3aganue 6.

1. Kakas pabora 4 Oyner coBepilieHa CUJaMy TPAaBUTAIMOHHOTO TOJIS TIPH IMMAJICHUHA Ha 3EMITIO
Tena Maccoit m= 2 kr: 1) ¢ BeicoTsl h = 1000 kM; 2) U3 6eCKOHEYHOCTH?

2. Touka y4acTByeT OJJHOBPEMEHHO B JIBYX B3aHMMHO INEPICHAUKYISAPHBIX KOJICOAHUSX, YpaBHE-
HUS KOTOPBIX X = A1sinwit u y = Ascoswat, tie A1 =8 cm, A2 = 4 cm, w1 = w2 = 2¢’. Hartucats
ypaBHEHHE TPACKTOPHH U TIOCTPOUTH ee. [loka3aTh HanpaBiIeHUE NBUKCHUS TOYKH.

3amaunue 7.

1. B ckpemieHHbIC IO IPSMBIM YTJIOM OJHOPOIHBIE MarHuTHOE (H = 1 MA/M u 3JIeKTprYecKoe
(E = 50 kB/m) nonst Biteren noH. [Ipu kakoit CKOPOCTH vV HOHA (110 MOYIIIO M HAIPaBJICHUIO)
OH OyJIeT IBUraThCs B CKPEIIEHHBIX MOJISAX MPAMOIUHEIHO?

2. OnpenenuTh MarHUTHBIA MOTOK @, NPOHU3BIBAIONINHN cojieHouad, ecinu JmHa £ = 50 cM u
MarHuTHBIM MOMEHT pm= 0,4 BO.

3amanue 8.

1. Konpo u3 meanoro mnposoga mMaccoit M = 10 r moMelieHo B OJHOPOIHOE MarHUTHOE 1ose (B
= 0,5 Ti) Tak, 4TO MIOCKOCTH KOJIbIIA COCTABISIET yrou f = 60° ¢ TMHUSIMUA MarHUTHOM WHTYK-
un. Onpeaenuts 3apsia Q, KOTOPBIN MPOWIET MO KOJbILY, €CITU CHATH MArHUTHOE TI0JIE.

2. HMcTouHUK TOKA 3aMKHYJIM Ha KaTywmky conpotusieHrneM R =20 Om. Uepe3s Bpems t=
0,1 ¢ rToka | Bxkarymke nocruria 0,95 npenenpHoro 3HaueHus. OnpeaeauTs UHAYKTUBHOCTh
L xarymku.

3aganue 9.

1. DneKTpoH ABUXKETCA BJIOJIb CUIIOBON JIMHUU OJTHOPOJHOIO 3IEKTpHUECcKOoro nois. B Hekoropoit
TOYKE TIOJIA C MOTEHIHAIOM @1 = /() B 3JeKTpOH uMeln cKopocTh Vi = 6 Mm/c. OnpenenuTs
NOTEHLUAN (2 TOYKU MOJISL, AOKISA 10 KOTOPOU 3JIEKTPOH MOTEPSIET IIOJIOBUHY CBOEH CKOPOCTH.

2. TInockuii KOHAEHCATOP C MIONMAIbI0 TacTHH S = 200 cym? KaXaas 3apsKeHa 10 Pa3sHOCTH T10-
teHManoB U = 2 kB. PaccrosiHue Mexay niaactuHamu d = 2 cm. J{nsnekTpuk — crekno. Onpe-
JeNUTh SHeprut0 W 1o KOHAEHCATOpa U INIOTHOCTh SHEPTHH (0 MOJIS.

3aganue 10.

1.9/1C 6arapeu ¢= 12 B. Ilpu cune toka [ = 4 A KIIJ] 6arapeu n = 0,6. Onpenenautb BHyTpeHHEE
comnpoTuBienue R; 6arapeu.

2. Cuia TOKa B LIENU U3MEHSETCSA CO BpeMeHeM Mo 3akoHy | = loe™. OnpenenuTs KOIHIECTBO
TEIUIOTHI, KOTOPOE BBLAETUTCA B IPOBOJHMKE conpoTuBieHreM R = 20 Om 3a Bpemsi, B TeUEHUE
KOTOPOTO TOK YMEHBIIHTCA B € pa3. KosdduimenT o npunsaTs pasabM 2 - 102¢?,

Samanue 11.

1. [To AByM CKpeUIeHHBIM MO TPSMBIM YTIIOM OS€CKOHEYHO JTHHHBIM MPOBOJOM TEKYT TOKHU | 1
21 (I=100 A). Onpenenuts MarHUTHYyI0 HHAYKIUIO B B Touke A (puc. 10). Pacctosnue d = 10
CM.

2. KBaspaTHas MpOBOJIOYHAsI paMKa pacloyiokeHa B OHOM IIIOCKOCTHU C AJTMHHBIM IPSIMBIM ITPO-
BOJIOM TaK, 4YTO JIBE €€ CTOPOHBI apauiebHbI poBoay. [1o pamke 1 MpoBOy TEKYT OJAMHAKO-
Bble TokH [ =200 A. Onpenenuts cuity F, nelicTByIOIIyI0 Ha paMKy, €CiIH OrKaiias K mpo-
BOJIy CTOPOHA PaMKH HaXOJIUTCSl OT HErO Ha pacCTOSIHUHU, PaBHOM €€ JIMHE.

3aganue 12.



1. Crepxenpb qnuHon € = 20 cM 3apsKeH paBHOMEPHO pACHpEACICHHBIM 3apsIoM C JTMHEUHOU
mnotHocTho T = 0,2 MkKn/m. CTepskeHs BpamiaeTcs ¢ yactoroi n = 10 ¢ oTHOCHTENBHO OCH,
MEPIECHANKYJISIPHON CTEPKHIO U MPOXOAAIIEH yepe3 ero konei. OnpeaeanTs MarHuTHBIA MO-
MEHT Pm, OOYCIIOBJICHHBIN BpAIIEHUEM CTEPIKHSIL.

2. MarHUTHBII MOMEHT Pm TOHKOTO POBOJISIIET0 KOMBIA Pm =5 A - M?. ONpeeuTh MATHUTHYIO
MHAYKINIO B B Touke A, Haxojs1ielics Ha OCH KOJIbla ¥ YAAJIEHHOM OT TOYEK KOJjblla Ha pac-
crostaue r =20 cm (puc. 7).

3amaunue 13.

1. TTo Tpem mapaienbHbIM IPSIMBIM [IPOBOJAM, HAXOASIIMMCS Ha OJJUHAKOBOM paccTOossHUU d =
20 cm apyr ot npyra, TekyT oguHakoBbie TOku [ =400 A. B 1Byx mpoBo/1ax HaIlpaBJIeHUs TOKOB
COBMAJIal0T. BRIYMCINUTD AJI KaXXA0T0 U3 MPOBOJIOB OTHOILIIEHUE CUJIbI, IEHCTBYIOIIEH Ha HETO,
K €ro JUIMHE.

2. Huck paguycoM R = 8 cM HeceT paBHOMEpPHO pacIpeesICHHBIN M0 MOBEPXHOCTH 3apsia (¢ =
100 1K51/M?). OnpenenuTh MarHUTHBIA MOMEHT Pm, 00YCIIOBJIECHHBIH BpaIleHUEM IUCKA, OTHO-
CUTEJIbHO OCH, ITPOXOJIAIICH uepe3 ero UEeHTpP U MepHeHAUKYIIPHON MIIOCKOCTH AUCKA. YTIO0-
Basi CKOpPOCTh BpalleHus aucka o = 60 paz/c. 5.

3aganue 14.

1. Cpennss SHepreTHyecKkas CBETUMOCTh R mosepxHocTH 3emin pasHa 0,54 JIx/(cm?: mun). Ka-
KOBa JI0JIKHA ObITh TemnepaTypa I IOBEpXHOCTH 3€MJIU, €CJIM YCIIOBHO CUMTATh, YTO OHA U3-
Jy4aeT Kak cepoe TeJo ¢ kKoadduiueHToM yepHoTsl ar=0,25?

2. Ha nMHKOBYIO MJIACTUHY HANpPaBJIEH MOHOXPOMAaTUYECKUI My4oK cBeTa. POTOTOK MpeKpariia-
eTcs mpu 3a7epKuBaroleil paznoctu noreHnuanos U = 1,5 B. Onpenenuts UMHY BOJIHBI A
CBETa, MaJaloIero Ha IUIaCTUHY.

3amauue 15.

1. OnpenenuTh UMITYJIBC pe ANEKTPOHA OTAAYM, €ciU POTOH ¢ 3Hepruel €1 = 1,53 MaB B pe-
3yJIbTaTe paccesHUs Ha CBOOOIHOM 3JIEKTPOHE MOTEPS /5 CBOEH SHEPIUU.

2. Ilpu kaxoit ckopocty B (B 10JISIX CKOPOCTH CBETA) PEIATUBUCTCKAS Macca JIF0OO0M YacTHUIIbI Be-
mecTBa B N = 3 pa3a OoJibliie Macchl MOKOsI?

3amauue 16.

1. Temnepatypa a6comoTHo uepHoro tesna T =2 kK. Onpenenuts AIUMHY BOJIHBI Am, HA KOTOPYIO
MPUXOJUTCS MAKCUMYM SHEPIMH U3JIyYEHHUs], U CIIEKTPAJIbHYIO IJIOTHOCTh YHEPTETUYECKON
CBETHMOCTH (M3Ty4aTeIbHOCTH )(I,T)max JAJISL TOW JUTHHBI BOITHBI.

2. ®oton ¢ sHepruei € = 10 3B mamaer Ha cepeOpsHYIO TUIACTUHY U BbI3bIBaeT POTOID(PEKT.
Onpenenuts UMITYINbC P, MOJIYYEHHBIHN TUIACTUHOM, €CIH IIPUHATD, YTO HANIPABJICHUS IBUKEHUS
¢doToHa U POTOZIEKTPOHA JIekKAT HAa OJHOM MPSMOIl, MEPHEHIUKYISIPHON MOBEPXHOCTH I1ja-
CTHH.

3amauue 17.

1. Bo ckonbko pa3 u3MeHuTCs nepuo]| 1 BpallleHue 3JIEKTPOHa B aTOME BOJOPO/Ia, €CIIU MPH TIe-
pexozie B HeBO30YKJEHHOE COCTOSIHIE aTOM M3IY4rJl (POTOH € ATUHOU BOIHBI A = 97,5 HM?

2. Ilpu KaKuxX 3HAYEHUSX KHHETHUYECKON sHepruu 7 37eKTpoHa omulKa B OnpeneleHun 1e0poii-
JI€BCKOW JJIMHBI BOJIHBI AIIO HEPEIATUBUCTCKON opmyne He mpeBbimaeT 10%?

3aganue 18.



1. Anpda-gyacTuna HaxoOUTCs B OECKOHEYHO TI1yOOKOM, OJHOMEPHOM, MPSAMOYTOJIBHOM
NOTEHUHAIBHOM SUIUuKe. MICTonb3ys COOTHOLIEHUE HEOPEIeICHHOCTEH, OLIEHUTh LIH-
puHy ¢ sIMKA, €CJIH U3BECTHO, YTO MUHUMAaJbHAs YHEPTUS o-4aCTULBI Emin = 8 MaB.

2. Cpennee BpeMs xu3HU At aToMa B BO30YKI€HHOM COCTOSIHHH cocTaBiseT okono 1078 ¢. TIpu
nepexoje aroMa B HOPMalbHOE COCTOSIHUE HCIyCKaeTcss (OTOH, CpeAHsas [UIMHA
BOJTHBI <A> kotoporo paBHa 400 M. OLIEHUTh OTHOCHTEIbHYIO MUPUHY AA/AM3TydaeMoit
CHEKTPaJIbHOM JIMHUHU, €CJIM HE MMPOUCXOIUT YIIUPEHUS JIUHUU 33 CYET JPYTUX MPOIECCOB.

3amaunue 19.

1. DnexTpoH HaxoAUTCS B OECKOHEYHO ITTyOOKOM, OJHOMEPHOM, IPSIMOYTOJIbHOM MOTEHIUAIb-
HOM sluKe mupuHod ¢. B kakux Toukax B MHTepBasie 0<X<{ IIOTHOCTH BEPOSITHOCTHU
HaXO0X/I€HUs 3JIEKTPOHA Ha BTOPOM U TPEThEM YHEPreTUYECKUX YPOBHIX OJUHAKOBBI? BbI-
YHUCIUTH TUIOTHOCTh BEPOSITHOCTH JJIsl 3THX TOUeK. Pemenne moscHUTh rpaduxom.

2. Onpenenutph ynciao Nsgep, pacnagamiuxcs B TeueHue BpeMenu: 1)t1 = 1 muH,

Kputepuu oneHku:

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

CocraBuTenb: Xamxues P.P.



KommnuiekT 3aganuii 1Jisi KOHTPOJIbHON padoThI

Cemectp 2
Kontposbnas padora Ne 1.
Bapuant 0.

110. Touka aBUKETCS IO OKPY>KHOCTH paanycoM R =30 cM ¢ OCTOSSHHBIM YTJIOBBIM YCKOPEHUEM
& OnpenennTs TAHIEHIUAIBHOE YCKOPEHUE (/TOUYKH, €CIIM U3BECTHO, UTO 3a Bpems t = 4 ¢ oHa
COBEpIINIA TpH 060pOTA U B KOHIIE TPETHETO 000POTa €€ HOPMAILHOE YCKOpeHue  an= 2,7 M/c?.
120. Jlonka mmuHOM £= 3 M 1 Maccoit M= 120 Kr cTOMT Ha CIIOKOKWHOHW Bojae. Ha Hocy u kopme
HaXOoJATCS ABa peidaka Maccamu Mi= 60 kr 1 Mz= 90 kr. Ha cKoJIbKO CABMHETCS JIOIKA OTHOCH-
TEJIBHO BOJIbI, €CIIH PhIOAKH MOMEHSIOTCS MecTaMu?

130. [Iap maccoit Mi= 2 KI' CTAJIKUBAETCS C MOKOSIIMMCS MApOM OOJbIIEH MacChl M MPH ITOM
tepsier 40% kuHeTnyeckoi sHepruu. OnpenenuTs Maccy my OOJBIIETO I1apa. Y 1ap cuuTaTh ab-
COJIFOTHO YIPYIHM, IIPSIMBIM, EHTPAIbHBIM.

140. Kakast pabota A nommkHA OBITH COBEpILIEHA MPH MOAHATUU C 3€MIIM MATEPHAJIOB YIS TI0-
CTPOMKH IMIMHIPUUECKON TpyObI BeicOTON h= 40 M, HapyxHbIM auamerpoM D = 3,0 M u BHYT-
pennuM auamerpom d= 2,0 M? I110THOCTH MaTepHana p IPHHATH paBHOi 2,8 - 10° kr/vd,

150. K xoH11aM JIeTKO# U HEPACTIKUMOM HUTH, IEPEKUHYTOI Yepe3 OJI0K, IOIBEIICHBI IPY3bl Mac-
camu M1= 0,2 xkr u Mz = 0,3 xr. Bo CKOJILKO pa3 OTINYAOTCS CHIIBI, IEUCTBYIOIINE HA HUTH 110 00€
CTOPOHBI OT 0JI0Ka, eciiu Macca 0;10ka M = 0,4 Kr, a ero och IBUXKETCS BEPTUKAIBLHO BBEPX C YCKO-
pennem o= 2 m/c® ? CHaMu TPeHHs M HPOCKAJIb3bIBAHMS HUTH O OJIOKY IIpeHebpedb.

160. OnHopoausIit crepxens mHON £ = 1,0 M 1 Maccoit M = (0,7 KT 10JIBEIIICH Ha TOPU30HTAIIb-
HOM OocH, IpoXoAsIlel yepe3 BepXHHUIl KOHell cTepkHA. B Touky, oTcTosIIyI0 OT ocu Ha % ¢, ab-
COJIFOTHO YIPYTO yJIapsieT IyJid Maccoll M = 5 Kr, JeTsias NepHeHIuKYISIPHO CTEP)KHIO U €ro
ocu. Iocne ymapa cTep:xeHb OTKIOHMICS Ha yrol a = 60°. OnpeaenuTs cKopocTh MyIH.

170. Bo ckonbKo pa3 cpeaHsist I0THOCTh 3¢MHOT'O BEIIECTBA OTIMYAETCS OT CPEeIHEH MIOTHOCTH
ayHHoro? IlpunsaTe, uro paauyc Rs 3emnu B 6 pa3 MeHbllIe Beca Tesia Ha 3eMiie.

KonTponbHast padota Ne2.
Bapuanr 0.

210. Onpenenuth KOJIMYECTBO BemiecTBa v U uncio N monekyn azota Mmaccoit m= 0,2 kr.

220. OnpenenuTs INIOTHOCTD p BOASIHOTO Napa, HaXOAAIIerocs Mo gaiuerne Mp =2,5 klla u ume-
rouero remneparypy 7' =250 K.

230. OmpenenuTh CPEIHIOI KMHETHYECKYIO dHepruto <Eny mocrymarensHOro mBmkeHus u <Egpy
BpalaTeIbHOI 0 JBMXKEHUS MOJIEKYJIbI a30Ta pu TeMiepatype 7' = 1 kB. Onpenenuts Takxke nos-
HYIO0 KHHETHUYECKYIO SHEPTHIO E« MOJIEKYITBI TPH TEX K€ yCIOBHUSX.

240. OnHOAaTOMHBIH T'a3 MPU HOPMAIIBHBIX YCIOBUSAX 3aHMMaeT o0beM V = 51. Beraucnuth Temn-
noemkocTh Cy 3TOTO Ta3a mpu NOCTOSTHHOM 00BeMe.

250. B chepuueckoii konbe BMecTuMOCThio V = 371, coaepikalield a3or, co37jaH BaKyyM C JiaBlie-
nueMm p= 80 mkIla. Temneparypa raza 7= 250 K. MoXHO 11 cCAUTaTh BaKyyM B KOJIO€ BEICOKUM?
260. Onpenenuth paboTy A, KOTOPYIO COBEPIINUT a30T, €CIIU €My IPH MOCTOSTHHOM JaBJIEHHH CO-
o0mmTh KomuecTBO TertoThl Q = 21 k/[x. Haliti Taxke m3menenne AU BHyTpeHHEH SHEPTHH
rasa.



270. B mukite Kapro ra3 momy4m ot Teriootaardrka Terioty Q = 500 Ik u coBepimn paboty
A =100 [Ix. Temneparypa tennootaaruuka I1 =400 K. Onpenenuts Temnepatypy T2 TeIonpu-
€MHHUKa.

280. /IBe xarum pTyTH paguycoM I = 1,2 MM Kax/asi CIMIIKCH B OAHY OobiIyto Karmumo. Onpene-
JUTH 3HEpruto E, KoTopast BbIeNUTCS NPHU 3TOM CIUAHUU. CUUTATh IPOLIECC U30TEPMUUYECKHUM.

Konrponsnas padora Nel.
Bapmuanr 1.

101. Teno GporreHO BEpTUKAIBHO BBEPX C HAYaJILHOM CKOPOCTHIO Lo = 4 M/c. Korma oHo 1ocTuriio
BEpPXHEW TOUYKHM I10JIETA U3 TOTO XK€ HAYaIbHOIO ITyHKTA, C TOM k€ Ha4aJIbHOM CKOPOCTHIO 0o BEp-
THKAJILHO BBEpX OpolieHo BTopoe Teno. Ha kakoM pacctosiuuu h 0T HavyaibHOTO MYHKTA BCTpe-
tarcs Tena? ConpoTUBICHUE BO3yXa HE YUYUTHIBATS.

111. ITpu TOpU30HTATIBLHOM TI0JIETE CO CKOPOCTHIO v = 250 M/C CHapsix Maccoi M = 8 Kr pa3opBajcs
Ha JiBe yacTu. bonbmas yacte Maccoit My = 6 Kr nmosryumiia ckopocTs Ui = 400 mM/c B HaripaBieHUH
noJsieta cHapsiga. OnpeneanuTb MOIYJlb U HallpaBJIeHUe CKOPOCTH Uz MEHbILIEH 4acTU CHapsa.
121. B nepeBsiHHBIN 1m1ap Maccoi M1 = 8 KT, MOJIBEIICHHBINH HA HUTH JyTMHOW £ = 1.8 M, momnagaeT
TOPU30HTAIIBHO JIETALIAs My Maccol M2 = 4 r. C Kakoil CKOPOCTbIO JIeTeNa MyJisl, €CJIU HUTh C
ITApOM ¥ 3acTpsABILEi B HEM MyJieil OTKJIOHHUIACH OT BEPTHKAIH Ha yroil a = 3 ? Pa3mepom mapa
npeHeOpeyb. Y iap Mmysiu CYUTATh MPSIMbIM, LIEHTPAIbHbBIM.

131. Onpenenutp paboTy pacTsbKEHUsS ABYX COCIMHEHHBIX MOCIEI0BATENBHO MPYXKHUH JKECTKO-
ctamu k=400 H/m u k = 250 H/m, eciiu niepBasi mpy>krHa Ipu 3TOM pacTsHyinack Ha  Af =2 cMm.
141. [Mapuk maccoit m = 60 1, NpUBSA3aHHBIN K KOHIY HUTU JUIMHON {1 = 1,2 M, Bpamaercs c
4acToTol N1=2 ¢, onmpasch Ha TOPU3OHTAIBHYIO IIOCKOCTh. HUTH yKOpaunBaeTcs, IpHOIKas
nIapuk K ocu 10 paccrosinus {2 = 0,6 M. C kakoit yactoToii N2 OyAeT npu 3TOM BpaIIaThCs MapuK?
Kakyto paboty A coBepliaeT BHEIIHSS CUIa, YKOpauuBas HUTh? TpeHueM 1apuka o MI0CKOCTh
peHeOpeyb.

151. Ha ckambe )KyKOBCKOrO CHJUT YE€JIOBEK U JIEP’KUT Ha BBITAHYTHIX pyKaxX I'MpU Maccod M
= 5 kr kaxpaas. PaccrosHue ot kaxzaon rupu a0 ocu ckambu £ = 70 cm. CkaMbs Bpamaercs ¢
gactoToit N1 = 1 ¢, Kak M3MeHHUTCS 4acTOTa BpalleHHs CKaMbH M KaKyio paboTy A mpou3BeseT
YeJIOBEK, €CJIM OH COKMET PYKH TaK, YTO PACCTOSHUE OT KaXXAO0W THPH 10 OCU YMEHBIIUTCS 10 {2
=20 cM? MOMEHT HHEpPIUH YeNoBeKa 1 CKaMbH (BMECTE) OTHOCHTENHHO ocH J= 2,5 KT - M2,

161. Onpenenuts HanpsHkeHHOCTh G rpaBUTAMOHHOTO 1MoJIst Ha BbicoTe h= 1000 kM Ha/ MOBEpX-
HOCThIO 3eMii. CUUTaTh U3BECTHBIMHU YCKOPEHHE g CBOOOIHOIO MaJeHUs Y TOBEPXHOCTH 3eMIIU
u ee paguyc R.

171. Ha crepxne pnmuHoi ¢ = 30 cM yKpeIuleHbl 1Ba OJJUHAKOBBIX IPy3UKa: OJUH — B CEPEIUHE
CTEp>KHs, APYroi — Ha OHOM M3 ero KOHIOB. CTepkeHb C Ipy3aMH KOJIeOJIeTcs OKOJIO TOPU30H-
TanbHOU ocH. [Ipoxoasiueit uepes cBOOOAHBIN KOHEI cTepxHs. OnpenenuTh NPUBEACHHYIO JUTHHY
L u nepuon T mpocThIX rapMOHUYECKUX KOJI€OaHUI NaHHOro (u3MUecKoro MasTHUKa. Maccoii
CTEpKHS IpeHeOpeyb.

KonTponbnas padota Ne2.
Bapmuanr 1.

201. Onpenenuth KOTMYECTBO BemiecTBa v i uucio N Monekyn kucnopoaa maccoid m = 0,5 kr.
211. B numuHap mumrHOM £ = 1,6 M, 3aII0THEHHBIN BO3TyXOM IIPH HOPMAJIEHOM aTMOC(EpHOM JaB-
JNIEHNH Po, HAYAIM ME/ICHHO BJBHTaTh MOPIIEHb IIOMAIbI0 ocHOBaHMsA S = 200 cM2. OnpeaenuTh
cuny F, neficTByromyto Ha MOpIIEHB, €CIM €r0 OCTAaHOBUTH Ha paccTostHUHU {1 = 10 cMm oT mHa
HAJIMH]IPA.

221. OnpenenuTh BHYTpeHHIO 3Hepruio U Boopoaa, a Takke CPEIHIOI KHHETHYECKYIO dHEp-
THIO (€) MOJIEKYJIBI 3TOTO Ta3a npu Temmnepatype T = 300 K, ecnu KoIruecTBO BEIIeCTBa v 3TOTO
ra3a pasHo 0,5 MoJIb.

10



231. OnpenenauTsb MOJSIPHYIO Maccy M NBYXaTOMHOIO ra3a U ero yelbHble TeIJI0EMKOCTH, €ClIU
W3BECTHO, YTO PA3HOCTH Cp - Cy YACTBHBIX TEIIOEMKOCTEH 3TOrO0 Ta3a paBHa 260 [Ix/ (xr - K).
241. HaiiTu cpeHee 4Yucyo (z» CTOJIKHOBEHH 3a BpeMs t = 1 ¢ u nimuHy cBoOO1HOTO TIpodera «£»
MOJIEKYJIbI T€Jusl, €CJIM ra3 HaxoAuTcs noa gasieHueM pP= 2 klla nmpu remneparype T =200 K.
251. OnpenenuTs KOIMYECTBO TEIIOTH Q, KOTOpoe Halo COOOIIUTh Kucaopoay ooremom V = 50
J1 TIPH €T0 M30XOPHOM HarpeBaHUH, YTOObI JaBJIEHUE ra3a MoBBICHIIOCH Ha Ap = 0,5 Mma.

261. UneanbHbli Ta3 coBepiraet nukia KapHo npu temrneparypax terionpueMuuka 72 =290 K u
terootaarynka 71 = 400 K. Bo ckonbko pa3 yBenuuuTcs KO3QQHUIUEHT IMOJIE3HOTO IEHCTBHSA 1
[IMKJIa, €CIIM TeMIIEpaTypa TeIIooTaaTdyuka po3pacrer 10 71 = 600 K?

271. Haiitu maccy M BOJIbI, BOIIEIICH B CTEKISIHHYIO TPYOKY ¢ nuamerpom kanaia d = 0,8 mwm,
OIYIICHHYIO B BOAY Ha Malyto riyouny. CuuTath cMadylBaHUE MTOJTHBIM

Kontponbnas padota Nel.
Bapuanr 2.

102. MarepuanbHas TOUKA JBUKETCS TIPSMOIMHEHHO ¢ YCKOPEHHEM o = 5 M/c?. OnpeienuTh, Ha
CKOJIBKO IyTh, IPONJCHHBIA TOYKON B N — 10 CeKyHAy, OyJeT Oojblie MyTH, IPOHIECHHOTO B
npenpiaymyto cekynny. [punsats vo = 0.

112. C Tenexku, CBOOOHO ABMKYIIHNACS TTO TOPU30HTAIBHOMY ITYTH CO CKOPOCTBIO 01= 3 M/C, B
CTOPOHY, ITPOTUBOIOJIOKHYIO JBUKEHHUIO TEJIEKKH, IIPHITaeT YeI0BEK, M0Ce Yero CKOPOCTh Te-
JIKKHA U3MEHHMJIAch U cTania paBHOU Ui = 4 M/c. OnpenenuTs rOpH30HTAIBHYIO COCTABIISIONIYIO
CKOPOCTH U2y YelIOBEKa MPH MPbIKKE OTHOCUTENBHO TeNIeXKKU. Macca Tenexxku My = 210 kr, macca
yenoBeka My= 70 Kr.

122. Tlo HebonplIOMY KYyCKY MSTKOTO >Kenesa, JeKalleMy Ha HakoBajbHe Maccoit My = 300 xr,
yaapset MojoT maccoit mp = 8 kr. Onpenenuts KI1J] # ynapa, ecinu ynap neynpyruii. [lonesHoi
CUMTATh PHEPTHIO, 3aTPAYCHHYIO Ha JAeOopMaIlfio KycKa Keje3a.

132. V3 maxTel riayounoi h = 600 M mogHUMarOT KieTh Maccoi My = 3,0 T Ha KaHaTe, KaKIbIi
MeTp KoToporo umeeT maccy m = 1,5 kr. Kakas pabota 4 coBepiiaeTcst Ipu MOAHITHH KJIETH Ha
noBepxHocTh 3emin? KakoB k03¢ (HUIIMEHT T0Je3HOTO AEHCTBHS 7] TIOABEMHOTO YCTpOoiicTBa?
142. Tlo kacaTenbHOM K IIKMBY MaxOBHKa B BHJE Aucka nuamerpom D =75 cm u maccoit m= 40
Kr npuiioxkeHa cuna F = 1 kH. OnpeaenuTs yrioBoe ycKopeHue & M 4acTOTY BpallleHHs N Maxo-
BHKa yepes Bpems t= 10 ¢ nmocne Havasa 1elcTBUS CUIIBL, €CIIM paguyc INMukuBa paseH 12 cm. Cumon
TpEeHUsI IpeHeOpeYb.

152. Ha ckambe JKyKOBCKOTO CTOUT Y€JIOBEK M JIEPKUT B PYKaX CTEPKEHb BEPTHKAIBHO IO OCH
ckambu. CKaMbsl C YEJIIOBEKOM BPAIlA€TCs C YIIIOBOM CKOPOCThIO w1 = 4 pan/c. C kako# yrioBoi
CKOPOCTBIO (2 OYZIET BpalIaThCsl CKaMbsl C YEJIOBEKOM, €CJIM TIOBEPHYTh CTEPKEHb TaK, YTOObI OH
3aHsU1 TOPU30HTANIbHOE NosiokeHne? CyMMapHbIi MOMEHT MHEPIIMH YeIoBeKa U CKaMbu J = 5 KT
- M? . Jlmuna ctrepxns £ = 1,8 M, Macca M = 6 kr. CYUTATh, UTO LIEHTP MACC CTEPKHA C YETOBEKOM
HaXOJUTCSI Ha OCH MIaTPOPMBI.

162. Kakas pabota 4 OyneT coBeplieHa CHJIaMHi IPaBUTAILIMOHHOTO TOJIsI TPU MaAeHUU Ha 3eMITIO
tena Maccoit m=2 kr: 1) ¢ Beicotsl h = 1000 kM; 2) u3 6eckoHEeYHOCTH?

172. Touka yyacTByeT OJIHOBPEMEHHO B JIBYX B3aUMHO NEPIEHIUKYISPHBIX KOIeOaHUsX, ypaB-
HEHUS KOTOPBIX X = A1sinwit u y = Azcoswot, tne A1 =8 cm, A2 =4 cm, w1= w2 = 2¢1. Hanmcars
YpaBHEHHE TPAEKTOPUM U NOCTPOUTH e€. [loka3aTh HalpaBieHNUE ABUKEHUS TOUKH.

KonrtpomnbHas pabota Ne2.
Bapuanr 2.

202. CKOJBKO aTOMOB CONEPXKUTCS B PTYTH: 1) KommdecTBoM BemiecTBa v= 0,2 Moib; 2) Maccon
m=1r?

212. B 6ammone Haxomutes ras npu temneparype 71 = 400 K. Jlo kakoit Temmneparypsl 72 Hamo
HarpeTh Ias, 4ToObl €ro JaBjeHne yBeIuumioch B 1,5 paza?

222. OnpenenuTb CyMMapHYI0 KHHETHYECKYIO SHEPTHIO £y IOCTYNaTeTbHOTO IBUKEHHUS BCEX MO-
JeKyJ ra3a, HaXoAsIIerocs B cocyie BMectuMocThio V = 3 11 oz nasinenueM p = 540 klla.
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232. Haiitu yaenbHbI€ Cp U ¢y, a Takxke MoJsipable Cp, 1 Cy TEIIIOEMKOCTH YTIIEKUCIIOTo Ta3a.

242. OnpenenuTb CPeAHION JIUHY CBOOOTHOTO mpodera (£) MOJIEKYJbl a30Ta B COCY/JIe BMECTH-
MocThi0o V=15 1. Maccarazam=0,5r.

252. Tlpu U30TepMHUYECKOM paciIupeHuu azota npu temneparype 7 = 280 K o6bem ero ysenu-
quIcs B iBa paza. OnpenesuTh: 1) COBEPIICHHYIO PU PaCHIMPEHHUH Ta3a padboTy A; 2) U3MEHEHHE
AU BHYTpeHHEH SHEepruu; 3) KOJIUYECTBO TEIUIOTh Q, momyyeHHoe razom. Macca azora m = 0,2
KT.

262. N neanpHbIii Ta3 coBepmaeT nuki KapHo. Temneparypa 71TemiooTaaTdrKa B 4eThipe pasza (N
= 4) Oouiblie TEMIIEpPATyphl TEIUIONPUEMHUKA. KaKyro OO @ KOJIMYEeCTBA TEIIOTHI, MOIyUYeH-
HOTO 32 OJJMH LUKJ OT TEIUIOOTAATYHKA, T'a3 OTIACT TETIONPHEMHUKY?

272. Kakyto paboTy 4 Hag0 COBEPIINTH MPU BBIAYBAHHUH MBLILHOTO IY3BIPS, YTOOBI YBEIUYHTH
ero oobem ot Vi = 8 em® 10 Vo= 16 cM3? CunraTh IpoLece H30TepPMUYECKHM.

Konrponsnas padora Ne 1.
Bapuanr 3.

103. /IBe aBTOMAIIMHBI ABMXKYTCS 10 JOPOTaM, YTOJ MEXITY KOTOpbIMU, @ = 60°. CKOpPOCTh aBTO-
MalIvH 01= 54 kM/4 1 v2= 72km/4. C Kakoi CKOPOCTHIO L YAAISIOTCS MAIIMHBI OJJHA OT APYTOii?
113. Opyname, XKecTKO 3aKperyIeHHOE Ha HKEJIe3HOJOPOXKHOW miaatdopMe, MPOU3BOJHUT BbI-
CTpeJ BAOJb MOJOTHA JKEJIE3HOU JOpOrH oA yriaoM o = 30° k auHuu ropu3oHTa. OnpenenuThb
CKOpPOCTh U20TKaTa miaaTdopMbl, €CIU CHapsJ BBUIETAET CO CKOPOCTHIO ur = 480 m/c.
Macca matdopmsl ¢ opyaueM u cHapsgamu Mz = 18T, macca cHapsna M1 = 60 Kr.

123. llap maccoit M1= 1 Kr IBMXKETCS CO CKOPOCTHIO 01=4 M/C U CTAIIKHBAETCS C MIAPOM MACCOM
M2=2KTr, IBIKYIIUMCSI HABCTPEUY €My CO CKOPOCThIO 02 = 3 M/c. KakoBbI ckopocTuU1 U U2 11apoB
nocrie ynapa? Y aap cuuraTh abCOIOTHO YIPYTUM, TIPSIMBIM, LIEHTPATIHHBIM.

133. Tlpyxuna sxectkoctbio k= 500 H/m cxara cuoii F = 100 H. Onpenenuts paboTy 4 BHEIIHEH
CHUIBI, IONIOJTHUTEBHO CKUMAIOIIEH MpyXuHy emie Ha Al = 2 cm.

143. Ha o601 maxoBuka nuamerpom D= 60cM HaMOTaH IHYp, K KOHIy KOTOPOTO MPUBS3aH IPy3
Maccoit m= 2kr. OnpeneanTs MOMEHT HHEPLIMK J MaXOBHKaA, OH, BpPalllasich PABHOYCKOPEHO MO
JIefCTBUEM CUIIBI TSKECTHU Tpy3a, 3a BpeMs t = 3¢ mpuoOpen yrioByr CKOpoCcTh @ = 9 pas/c.
153. Ilnardopma B Bujme aucka auamerpoM D= 3 M u maccoit mi= 180 kr MoOXKeT BpamaThCs
BOKPYT BepTHKaIbHON ocu. C KaKol YIIIOBOM CKOPOCTHIO 1 OYJET BpalaThes 3Ta miardopma,
€CJIM 0 €€ Kparo MoiieT yenoBek MaccoiiMz= 70 Kr co ckopocTbio v= 1,8 M/C OTHOCUTEIBHO
m1atopmbl?

163. M3 6eCKOHEYHOCTH Ha MOBEPXHOCTh 3eMJIH TajaeT MeTeoput Maccoid m = 30 kr. Ompe-
JIenTuTh paboTy A, KoTopas MpH 3TOM OYIET COBepIlieHa CUIaMH TPABUTALMOHHOTO OIS
3emiu. YcKkopeHre cBOOOJHOTO MajeHus § y MOBEPXHOCTH 3eMJIU U ee paanyc R cuurarp us3-
BECTHBIMU.

Konrtponsnas padora Ne 2.
Bapuanr 3.

203. Boza nipu Temmeparype t = 4 C 3aaumaet o6beM V = 1 cm®. OnipeieuTh KOIMYecTBO Bellle-
cTBa v ¥ 4Kciio N MOJIEKYJ BOJBI.

213. Bayon BMecTuMocThi0 V = 20 1 3anosHeH azoToM mipu Temiieparype T =400 K. Korma gacts
ra3a M3pacxoJI0Balii, AaBjieHHe B O6amuioHe moHm3miochk Ha Ap = 200 kIla. Onpenenuts maccy m
M3pacxoJ0BaHHOTO rasa. [Iporecc cuntaTh H30TEPMUUECKHM.

223. KonuuectBo BemiectBa reius v = 1,5 monb, Temmeparypa 7 = 120 K. Onpenenuts cymmap-
HYIO0 KHHETHYECKYIO DPHEPTHI0 Ex TOCTYNaTeIHHOTO ABHKEHHUS BCEX MOJIEKYJI 3TOTO rasa.

233. Onpenenuthb MoKa3aTeNb aarnadaThl y UACABHOTO ra3a, KOTOPBINA pU TeMIIepaType T
=350 K u maBnenun p = 0,4 MIla 3aaumaer oobem V = 300 11 1 umeet terutoeMkocTs C,= 857
JIx/K.

243. Bogopon naxoautcs moj aasienueM p = 20 mkxlla u umeet Temnepatypy 7 = 300 K. Onpe-
JENIUTH CPETHION UTHHY CBOOOIHOTO Mpobera (/) MOJIEKYIbI TAKOTO ra3a.
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253. [Ipu agnabaTHOM CXaTUU JaBJICHUE Bo3ayxa ObuTo yBenuueHo ot p1 = 50 klla no p2
= 0,5 MIla. 3atem mipu HEM3MEHHOM 00BEME TEeMIIepaTypa Bo3ayxa Obliia MOHMKEHaA /10 TePBOHA-
yanpHOU. OnpenenuTh AaBlIeHUE p3 Ta3a B KOHIIE Mpolecca.

263. Onpenenuth paboTy A2 U30TEPMHUUECKOTO CKATUS Ta3a, coBepmatomero nuki Kapuo KIT/
kotoporo #= 0,4, eciu paboTa H30TEPMHUECKOTO pacmupeHus paBHa A1 = 8 k.

273. Kaxkas sHeprusi £ BbIIEINTCS MPH CIAMSHAN JBYX Karesb pryTu auamerpom di = 0,8 mm u do
= 1,2 MM B OJIHY KaIuio?

Kontposbnas padota Nel.
Bapuant 2

104. MatepuanbHasi TOYKa JABWXKETCS MPSIMOJIMHEHHO ¢ Ha4YaJIbHOM CKOPOCThIO vo = 10 M/c u mo-
CTOSHHBIM YCKOpPEHHEM ¢ = -5 M/c?. ONpeaenTh, BO CKOIBKO Pa3 MyTh As, IPOiiICHHBIH MaTepH-
QIBHOM TOYKOMH, OyJeT MmpeBbIaTh MOAYJb e€e nepemMerienus Ar cuycra t = 4 ¢ mocie Hayana
OTCYETa BPEMEHHU.

114. Yenorek maccoit my = 70 kxr, Oerymuii co CKOPOCThIO 01 = 9 KM/4, TOTOHSET TEIEKKY MaCCOH
m2 = 190 kr, ABMXKYIIYIOCS CO CKOPOCThIOV2 =3,6 KM/4, © BCKakuBaeT Ha Hee. C Kakoi
CKOPOCTBIO CTaHET JBUTAThCS TellexkKa ¢ uenoBekoM? C Kakoil CKOpOCThIO0 OyeT IBUraThCs Te-
JIeKKa C YEJIOBEKOM, €CJIM YEJIOBEK JI0 MpbhKKa Oexall HaBCTpeuy TeleKKe?

124. 1llap maccoit My = 3 Kr ABHXKETCS CO CKOPOCTBIO 01=2M/C U CTAIKUBACTCS C MOKOSIIUMCS
nrapom Maccort mz =5 kr. Kakas pabota Oynet coBepiieHna npu aedopmanuu mapoB? Y aap cuu-
TaTh a0CONFOTHO HEYNPYTHUM, IPSIMBIM, LIEHTPAITHLHBIM.

134. JIge npyxunbi xkectrkocThiok: = 0,5 kH/M u ko=1 kH/M ckperuiers! napaienabHo. OnpeaeauTh
MOTCHIMAIBHYIO SHEPTHIO /] JAHHOW CUCTEMBI ITPH a0COIOTHOM fnedopmaruu AL =4 cm.

144, Huth ¢ npuBs3aHHBIMY K €€ KOHI[aM Tpy3aMu MaccaMu M1 = 50 r u Mz = 60 T nepekuHyTa
yepe3 0ok nuamerpom D= 4 cm. Onpenenuts MOMEHT MHepIuu J 0J10Ka, €Cu Mo 1eHCTBUEM
CHUTBI TSKECTH TPY30B OH MOIYYHI YITI0BOE ycKopeHue e= 1,5 pan/c?. TpeHreM u NpOCKasb3bBa-
HUEM HHUTH 10 OJIOKY NpeHeOpeyb.

154. ITnardopma, umeromias GopmMy AUCKa, MOXKET BPAIIaThCs OKOJIO BEPTHKAIbHOM ocu. Ha kpato
mwiatopmsl cTouT denoBek. Ha xakoit yron ¢ moBepHercs uatdopma, eciau 4eaoBEK MONAET
BJOJIb Kpas IUIaTGOpMbI U, 0001 ee, BEpHETCS B UCXOAHYIO (Ha ruiargopme) Touky? Macca
matdopmbl My = 280 kr, macca yenoBeka my = 80 Kr.

164. C moBepxHOCTH 3eMiIM BEPTHKaJIbHO BBEpX MYyILEHA pakeTra co CKOPOCThio v= 5 km/c. Ha
KaKyI0 BBICOTY OHA MTOJTHUMETCS?

174. OnpenenuTh 4acToTy V MPOCTHIX FAPMOHUYECKHUX KojiebaHuil nucka paauycoM R = 20 cm
OKOJIO TOPU30HTAIBHOM OCH, TPOXOJIAIIEH uepe3 cepeinHy pajnyca Jucka NepHeHAUKYISIPHO €ro
TUTOCKOCTH.

KonTponbnast padorta Ne 2.
Bapuasnr 4.

204. Haiitu MmonspHyto Maccy M 1 Maccy My OJHOM MOJIEKYJIbI TOBApEHHON COJIH.

214. B 6amnone BMecTUMOCTBIO V = 1571 HaxoauTcs aproH mox nasieHueM P1 = 600 klla u npu
temneparype 71 = 300 K. Koraa u3 6amiona O6bU10 B3SITO HEKOTOPOE KOJIMUECTBO rasa, JaBICHUE
B OayutoHe moHu3WI0Ch A0 P2 = 400 kIla, a Temneparypa ycranoBuiacek 12 = 260 K. Onpenenuts
Maccy Maprosa, B3AToro u3 6auioHa.

224. Monsipaast BHyTpeHHsis1 2Heprusi Um HEKOTOPOTo ABYXaTOMHOTO ra3a paBHa 6,02 k/[x/Moub.
OnpenenuTs CpeTHIO KHHETHUECKYIO SHEPTHIO <&gp > BpaIlaTeIbHOTO JIBM)KEHUS OJJHOM MoJie-
KYJIBI 9TOTO Ta3a. ['a3 cunTarh ujeanbHbBIM.

234. B cocyne BMECTUMOCTBIO V= 6 J1 HAXOJUTCS IPU HOPMAJIBHBIX YCIOBUSAX JIByXaTOMHBIH ra3.
OnpenenuTh TEII0EMKOCTh Cy 3TOTO ra3a MPH IMOCTOSTHHOM 00beMe.

244. Tlpu HOpMaJBbHBIX YCIOBHSIX JJIMHA CBOOOAHOrO npobera < £ > MOJIEKYJbl BOJOPO/Ia paBHA
0,160 mxm. Onipeiesuth auameTp d MOJICKYJIBI BOIOPO/IA.
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254. Kucnopoa maccoit m = 200 r 3aaumaet o0beM Vi = 100 71 1 HaXOaUTCS MO TaBJICHHEM p1
=200 xI1a. [Ipu HarpeBaHUHU ra3 paCIIUPHUIICS MPH TOCTOSIHHOM JaByieHuH 70 oobema V2 =300 1,
a 3aTeM ero JaBiieHue Bo3pocio 1o p3 = 500 klla mpu Hem3ameHnHoM oObeme. Haiitu nsmenenue
BHyTpeHHel sHeprun AU ra3a, COBEpIICHHYIO ra3oM paboTy A u temioty Q, mepenaHHyro rasy.
[Toctpouts rpaduk nporecca.

264. T'a3, coBepmatomuii nuky Kapro, otnan terionpueMHuky temiory Q2= 14 kJ/[x. Onpene-
JUTh TemiepaTypy 71 TEII00TIATUMKA, €CIIU IIPU TeMIieparype TemtonpueManka 72 = 280 K pa-
6ota mukia A = 6 kJ[x.

274. OnpeienuTh JaBJICHUE p BHYTPHU BO3YIIHOTO My3bIpbKka auamerpom d = 4 MM, HaxosIiie-
rocs B BOJIC Y caMoOl ee moBepXHOCTH. CUUTaTh aTMOC(EPHOE IaBIICHUE HOPMAITLHBIM.

Konrponsnas padora Nel.
Bapmuanr 5.

105. Benocumneauct exan U3 0JHOTO IMMyHKTa B Apyroi. [lepByro TpeTh myTH OH Mpoexaj co CKO-
pocthio v1 = 18 kM/4. Jlajee MOJOBHHY OCTABIIETOCS BPEMEHU OH €Xaj CO CKOPOCTBIO 02 = 22
KM/, TIOCJIE€ YeTOo JO KOHEUHOTO IMyHKTA OH IIeJ MEIIKOM CO CKOPOCTBIO 03 = 5 kM/4. OnpenenuTsb
CPEIHIOI0 CKOPOCTH () BEIIOCUIIETUCTA.

115. KonbkobOe:xell, CTosi Ha KOHbKaxX Ha JibJly, OpocaeT KaMeHb Maccoi M1= 2,5 Kr moj yriom o
= 30° k ropu30HTY co ckopocThio v = 10 M/c. KakoBa Oyner HauanbHasi CKOPOCTh VoJBHKEHUS
KOHBKOOEXKIIa, eciiit Macca ero My= 60 kr? IlepemenieHneM KOHbKOOEXKITA BOBpEeMs OpOcKa Tpe-
HeOpeYb.

125. Onpenenuts KII{ # Heynpyroro ynapa 6oiika maccoii m1= 0,5 T, magaromiero Ha cBaro Mac-
coif Mz = 120 kr. [Tone3Ho# cuuTaTh d3HEPTUIO, 3aTPAUCHHYIO HAa BOMBAaHUE CBAM.

135. Kakyto HY»KHO COBEpIIHTh paboTy A, 4To0bI PYX)HUHY KecTKOCThI0 k= 800 H/M, cxaTyro Ha
X = 6 cM, JIONOJHHUTEIIBHO ckaTh Ha A x = 8 cm?

145. CteprkeHb BpalaeTcsi BOKPYT OCH, IPOXOSIIEH Yepe3 ero CEpeIuHy, COrJacHO YPaBHEHUIO
Q= At+Bt3, rne 4 =2 pan/c,B =0,2 paz[/c3. Onpenenuts Bpallaromuii MOMEHT M, NeHCTBYOIUN
Ha CTEp)KEHb yepe3 Bpemst = 2 ¢ mociie Hayayia BpameHus, €ClId MOMEHT WHEPIIUU CTEPKHSA
J = 0,048 kr- M2

155. Ha ckambe JKyKOBCKOTO CTOUT YE€JIOBEK U JEPKHUT B PYKE 32 OCh BEJIOCHIIETHOE KOJIECO,
Bpallarolieecs: BOKpYT CBOEH 0CH ¢ yrIIoBOH CKOPOCThIO w1 =25 paz/c. Ock Kosieca paciookeHa
BEPTUKAJIBHO M COBIAJIAET C OChIO ckaMbH JKyKkoBckoro. C Kakoil CKOPOCTHIO M2 CTAHET Bpa-
IaThCSl CKaMbsl, €CIIM IOBEPHYTH KOJIECO BOKPYT TOPU30HTAIBHOM ocH Ha yroi o = 90°? MomeHT
MHEPIMY YeT0BeKa U CKaMbH J paBeH 2,5 KT - M2, MOMEHT HHepIuH Koneca Jo = 0,5 kr - M2,

165. ITo kpyroBoii opoute BOKpyr 3emiin oOpamaercs cnyTHUK ¢ nepuoaom 7' = 90 mun. Ompe-
JIeITUTH BBICOTY CITyTHUKA. Y CKOPEHHE CBOOOIHOTO MaACHNUs § Y TOBEPXHOCTH 3EMITH U €€ paInyc
R cunTaTh N3BECTHBIMHU.

175. Onpenenuts nepuoa 7 MpOCTHIX TAPMOHUYECKUX KosiebaHMi aucka paguycoM R = 40 cm
OKOJIO TOPU30HTAJILHOM OCH, MPOXO0/dIleil yepe3 o0pa3yolyo JucKa.

KonrtponsHas padora Ne 2.
Bapuanr 5.

205. Ompenenuts Maccy M, OJJHON MOJIEKYITBI YTICKUCIIOTO Ta3a.

215. JIBa cocyaa OAMHAKOBOTO 00beMa CoJlep:KaT KUCIOpoa. B omHOM cocyne naBieHue p1 = 2
MlITa u Temniepatypa 71 = 800 K, B npyrom p2 = 2,5 MlIla, 7> = 200 K. Cocyasl coequnumu Tpyo-
KO M OXJIaJINJIN HaxoAsIelncs B HUX kucaopon 1o remrneparypsl 7' = 200 K. Onpenenuts ycra-
HOBHBIIIEECS B COCYJaX JaBJICHUE p.

225. OmnpenienuTh CPEIHIOI KMHETHUYECKYI0 SHEPTHIO (&) OJHOM MOJIEKYJIbI BOASHOTO napa 1’ =
500 K.

235. OmpeneuTh OTHOCUTEIBHYIO MOJIEKYIISIpHYIO Maccy Mr U MOJIApHYIO Maccy M rasa, eciu
Pa3HOCTb €ro yJEeNbHBIX TEIJIOEMKOCTEH ¢p - ¢v = 2,08 k/Ix/(kr-K).
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245. KakoBa cpennsis apudMeTruueckasi CKOpOCTh (D) MOJICKYJI KUCIOPO/1a IPU HOPMaIbHBIX YCIIO-
Busix. Ecnmu u3BecTHO, UTO cpeiHss AMHa CBOOOAHOTrO mpodera «£» MOJIEKYJIBI KHCIOPOAa MpH
3THUX ycioBuAX paBHa 100 HM?

255. O6beM BOAOpOAa MPU U30TEPMHUUECKOM paciuupenuu npu temmneparype 7 = 300 K yBenu-
ymica B N = 3 paza. Onpenenuts paboTy 4, COBEPILIEHHYIO ra3oM, U TerioTy Q, moaydeHHYIo Ipu
sToM. Macca m Bojiopoza pasHa 200 r.

265. I'a3, sBsisick paboYnM BeleCTBOM B IHKJIe KapHO, MOTydnsI OT TeIIO0TAaTYMKA TETUIOTY Q1
= 4,38 kI u coepum pabory A4 = 2,4 kJlx. Onpenenuts TeMneparypy TeII00TAATYNKA, €CIIN
TeMneparypa temionpuemMuuka 7= 273 K.

275. IIpocTpaHCTBO MEKY IBYMS CTEKIISTHHBIME ITapaUIeIbHBIMU IUNIACTHHKAMH C IIOMIA/IBIO0 MO-
BepxHOCTH S = 100 cM? Kax1asi, pacIoI0KEHHBIMH Ha paccTosHuU £ = 20 MKM APYT OT JpYyTa,
3aroJaHeHo Bojoi. Onpenenuts cuily F, mprkuMarolyro miacTUHKY ApYyT K apyry. Cuurarh Me-
HHCK BOTHYTBIM C THaMeTpoM d, paBHBIM PaCCTOSHHIO MEKIY ITACTHHKAMH.

Kontposbnas padota Nel.
Bapuanr 6.

106. Teno OpomieHo nox yriaom a = 30° K TOPU30HTY €O CKOpOocThIo vo= 30 m/c. KakoBbl OynyT
HOpPMAaJIbHOE a; U TAHT€HUUAIBbHOE a; yCKOPEHUs Teja yepes Bpems t = 1 ¢ mociie Havasa ABUkKe-
HUs?

116. Ha oy CTOUT TenexXKa B BUJE IITMHHOM JOCKHM, CHA0)KEHHOM JIETKMMH Kosiecamu. Ha ogHOM
KOHIIE TOCKH CTOUT yeoBeK. Macca ero m1 = 60 kxr, Macca qocku M= 20 kr. C Kakoi CKOPOCTbHIO
(oTHOCHUTENBHO OJI1a) OYAET ABUraThCS TEJIEKKA, €CIU YEJIOBEK MOUAET BIOJIb HEE CO CKO-
POCTBIO (OTHOCUTEIBHO 10CKH) v = 1 M/c? Maccoii kojiec u TpeHHeM IpeHeOpeyb.

126. lap maccoit m1= 4 KT IBUKETCS CO CKOPOCTHIO 1= 5 M/C M CTAJIKHUBAETCS C IIIAPOM MAaCCOM
M2= 6 KI, KOTOPBIA JIBUXKETCSA €My HaBCTPEUy CO CKOPOCThIO v2= 2 M/c. Onpenenurb CKOpoCTH
w11 Uz 1IapoB MOCIE yaapa. Y aap cuuTaTh a0COJIIOTHO YIIPYTUM, PSAMBIM,  II€HTPAJIbHBIM.
136. Eciin Ha BepXHUI KOHEll BEPTUKAJIBHO PACIHOI0KEHHOW CHHPATbHOM MPYKUHBI OJIO0KHUTh
rpy3, TO NpyxKuHa coxmeTcs Ha A =3 mM. Ha cKoJIbKO COKMET MPY>KUHY TOT XK€ Ipy3, YIaBLIIUI
Ha KOHEII MPYXUHBI ¢ BBICOTHI h= 8 cm?

146. ITo ropU30HTAILHON TUIOCKOCTH KaTUTCS JUCK CO CKOPOCThIO v= 8 M/c. OnpenenuTsb Kodd-
(UIMEHT CONMpPOTHBIEHUS, €CIU JAMCK, OyAyduHM NpeNOoCTaBIEHHBIM camMoMy cele, OCTaHO-
BUJICSI, PO yTh S= 18 M.

156. OgHopoanslil crepxenb mHON £ = 1,0 M MOXKeT cBOOOIHO BpaIllaThCsl BOKPYT FOPH30H-
TaJbHOW OCH, MPOXOJAIIEH Yepe3 OJUH U3 ero KOHLOB. B Apyroil koHer abCoIOTHO HE YIPYTo
yaapsieT myjas Maccod m = 7 r, yeraniasi NepHeHIUKYIIPHO CTEPKHIO U ero ocu. Onpenenurs
Maccy M CTepiHs, €CJIM B pe3yJIbTaTe MOMaIaHus MyJId OH OTKJIOHUTCS Ha yroa a = 60°. Ilpu-
HATH CKOPOCTh Nynu v = 360 M/c.

166. Ha xakoM pacCTOSIHUH OT LIEHTpa 3eMITH HaXOIUTCS TOUKA, B KOTOPOH HANPSHKEHHOCTh CyM-
MapHOI0 I'paBUTALMOHHOIO NoJst 3eMiu U Jlynsl paBHa Hymt0? [IpuHATh, uTo Macca 3emiu B 81
pa3 O6ombie Macchl JIyHBI M YTO paccTOSTHUE OT IieHTpa 3eMiH 110 ueHTpa Jlynsl paBHo 60 paguy-
cam 3emJIu.

176. Omnpenenuts niepuof 7' KojeOaHWI MAaTEMaTHYECKOTO MAasTHHKA, €CITH €0 MOAYIIb MaKCH-
MaJIbHOTO TepeMenieHus Ar= 18 cM 1 MakcuMalibHasi CKOPOCTb Umax= 16 cm/c.

KonrtponsHas padora Ne 2.
Bapwuasr 6.

206. OmnpenenuTh KOHIICHTPAIMIO N MOJIEKYJ HaXOJSAIIErocs B COCY/Ie BMECTUMOCThIO V = 2II.
KonuyecTBo BemecTBa v kuciaopoaa paBHo 0,2 MoJib.

216. BbauciuTh IIIOTHOCTH p a30Ta, HAXOSAIIErocst o AaBiieHreM p = 2MIla 1 mMeromero TeM-
neparypy 7' =400 K.

226. OnpeieuTh CPEIHIOI0 KBAJAPATHIHYIO CKOPOCTh (Uxe) MOJICKYJIBI Ta3a, 3aKIIFOUYSHHOTO B CO-
cyn BMectumocThio V = 2 1 nox gasnenueM p = 200 klla. Maccarazam=0,3 r.
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236. OnpenenuTh MOJISIPHBIE TETUIOEMKOCTH Ta3a, €CiU €ro yAelbHbIe TermnoeMkocT ¢y = 10,4
k/x/ (kr'K) u cp= 14,6 x/x/(xr-K).

246. Kucnopon mHaxomutcs o nasiaenueM P = 133 ulla npu remneparype 7= 200 K. Beraucnuts
CpeIHee YUCIO (Z) CTOJIKHOBEHHI MOJICKYITBI KUCIOPO/ia MPU ITHX yCIOBHIX 3a Bpems 7= | c.
256. Azot maccoit m= 0,1 xr O6bu1 H300apHO Harpet oT Temmnepatypsbl 71 =200 K 1o Temneparypsl
7> =400 K. Onpenenuts paboTy 4, COBEpIICHHYIO ra30M, MOJIy4YeHHYIO UM TeioTy Q u u3meHe-
Hue AU BHYTpEeHHEN SHEPruu a3oTa.

266. I'a3, coepmatonuii nukn KapHo, oTnan TenaonpueMHuKy 67% TEIIOTH, MOJyYeHHOH OT
TerooTAaTYrKa. OnpeaenuTs TemMrneparypy 72 TEIUIONPUEMHUKA, €CIIH TeMIepaTypa TeIIo0T-
natunka 71 =430 K.

276. T'nuieprH MOAHSJICS B KalMILIApHOU TpyOKe auamerpom KaHana d = 1 mm Ha Beicoty h = 20
MM. OnpeeTuTh TOBEPXHOCTHOE HATSKEHHE o TuIepuHa. CYUTaTh CMAaYMBAHKE ITOJTHBIM.

Konrponsnas padora Nel.
Bapuanrt 7.

107. MarepuanbpHasi TOUKa JBUKETCS 110 OKPY>KHOCTHU C IOCTOSIHHOM YIJIOBOH CKOPOCTBIO @ = /6
pan/c. Bo ckonbko pa3 myTh As, IpOHIeHHBIA TOUKOH 3a BpeMs t=4 c, Oyzaer Ooblie MOIyIs ee
nepemenieHus 42? [IpuHsATH, YTO B MOMEHT Hayajga OTCUETa BPEMEHHU paauyc-BeKTop I,
3a/1al0IUi [OJIOKEHUE TOUYKH Ha OKPY>KHOCTH, OTHOCUTEIBHO UCXOIHOTO IMOJIOKEHHs ObLT HO-
BEPHYT Ha Yroi ¢o = /3pa.

117. CHapsin, neteBiiuii co ckopocTbio v =400 M/c, B BEpXHEH TOYKE TPACKTOPHHU pa3opBajcs
Ha JBa OCKOJIKa. MEeHBIIHI 0CKOJIOK, Macca KoToporo cocrasisieT 40% oT mMaccwl cHapsaa,
nojerea B HPOTUBOIOJIOKHOM HalpaBiIE€HUU €O ckopocThioUr = 150 M/c. OnpenenuTs cKo-
POCTh U2 OOJIBIIIETO OCKOJIKA.

127. 13 cTBOJIa aBTOMATHUYECKOTO TUCTOJIETA BbUIETENA Myt Maccoil Mi= 10 T co CKOPOCThIO V=
300 m/c. 3arBop muctosaera mMaccoiimz = 200 r IpMKUMAETCSI K CTBOY NPYKUHOH, KECTKOCTh
kotopoit kK = 25 kH/m. Ha kakoe paccrosiHue oToiier 3aTBop mocie BeicTpena? Cuutarh, 4TO
MUCTOJIET KECTKO 3aKPEILIEH.

137. VI3 npy>KMHHOTO MHCTOJIETA C TPYKUHOIT skecTKOCThI0 K= 150 H/M ObLT ipon3BeieH BhICTpeN
nyJsei Mmaccoid m = 8 r. OnpeaenuTh CKOPOCTh v MYJIN TP BbUIETE €€ U3 MUCTOJIETa, €CIIU MIPYKUHA
Obu1a cxkaTa Ha Ax= 4 cMm.

147. Onpenennuts MOMEHT CHIIbI M, KOTOPBI HEOOXOIUMO MPHIIOKUTH K OJIOKY, BpalllaroemMycs
¢ yactoroit N = 12 ¢}, 4To6bI OH OcTaHOBMIICA B TeueHue BpeMenu A= 8 c. Juamerp 610ka D =
30 cM. Maccy 6;10ka M = 6 KT cCUUTaTh paBHOMEPHO pacipeiesieHHON 1o 0001y .

157. Ha kpato mnatdopMsl B BUjie JUCKa, BpallatOIIENcs 10 MHEPIIMK BOKPYT BEPTUKAIBHOMN OCH
¢ yacToToi N1= 8 MuH?, cToUT YenoBex Maccoit My = 70 kr. Korma denosek mepemien B HEHTP
n1aThopMbI, OHA CTaNla BPaIaThesl ¢ 4acToToi N2 10 Munt. Onpenenuts Maccy M2 MIaTGpopMsl.
MOMEHT HHEepLMH YeJIOBEKa PACCUUTHIBATD, KAK JIJIsl MAaTEPUAIbHON TOUKH.

167. CnyTHuK oOpataercst BOKpYyr 3eMJin o KpyroBoit opoute Ha BoicoTe h= 520 xm. Onpene-
JIUTH NIEPUOJ] OOpAIIEHUS CITyTHUKA. Y CKOPEHHE CBOOOHOTO MaJieH!s § y MOBEPXHOCTH 3eMJIH U
ee paauyc R cunTaTh U3BECTHBIMU.

177. MarepuanbHasi TOYKa COBEpILIAET MPOCThIE TapMOHUYECKHE KoJeOaHus TaK, YTO B Hayallb-
HBIA MOMEHT BpeMEHH cMelleHueXo = 4 cM, a ckopocTb vo= 10 cM/c. OnpenenuTs aMIuuTyay A u
HavaJabHYIO a3y o konebanui, ecnu ux nepuoa 7'=2 c.

KonTponbhas padora Ne 2.
Bapuanr 7.

207. OmnpenenuTh KOJIWYECTBO BEIIECTBA V BOAOPOA, 3aMOIHSIONIET0 cocyn odsemom V= 3 m,
eCcIIM KOHIIEHTPAIHs MOJIEKyI ra3a B cocyze N=2-108 i3,

217. OmnpenenuTh OTHOCUTEIBHYIO MOJICKYJISIPHYIO Maccy My rasa, ecnu mnpu Temmepatype 1 =
154 K u naBnenuun p = 2,8 MIla oH umeeT miaoTHOCTH pP= 6,1 Kr/M°.
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227. Bonopon naxonutes npu temmeparype 7' =300 K. HaliTu cpeHIor0 KHHETHYECKYIO SHEPTHIO
(€¢p) BPAILIATEIILHOTO JIBMKEHUS OJTHOM MOJIEKYIIBI, & TAK)KE CYMMAPHYIO KHHETHUECKYIO SHEPTUIO
E« Bcex MOJIeKyJI 3TOro rasza; KoJm4ecTBo Bogopoaa v= 0,5 MoJb.

237. Haiitu ynenbHble eyt cp 1 MoJisipable Cy 1 Cp TETIJIOEMKOCTH a30Ta U Telusl.

247. Ilpu xakoM JaBJIE€HUHU p CPedHss AJIMHA CBOOOMHOrO Tmpobera (£» MOJIEKYJ a30Ta paBHA M,
ecnu Temmepatypa raza t = 10°C?

257. Bo ckonbKO pa3 yBeIHUHUTCS 00bEM BOJOPOJA, COJEpKAIINi KoaudecTBo Bemecta v= 0,4
MOJIb TIPH U30TEPMHUYECCKOM PACIIUPEHHUH, €CITH MPU ITOM T'a3 MOJYYUT KOJIMUYECTBO TEIIOTH Q=
800 JIx? Temneparypa Bogopoaa 7' = 300 K.

267. Bo CKONBKO pa3 yBEIHUUTCS KOIPPHUIIMESHT MOJIE3HOTO IeHCTBUS 7 ukiia KapHO nipu moBBI-
IIEHUH TeMIeparypsl Tertooraaryuka ot 71= 380 K no 77/ = 560 K? Temmneparypa Terionpuem-

Huka 7>= 280 K.
277. B Boay omyllleHa Ha OYEHb MaJIyIO TJIyOMHY CTEKJIsSHHAs TpyOKa ¢ quameTpoMm KaHama d = 1
MM. OmpeaenuTs Maccy M BOJIBI, BOIISAIICH B TPYOKY.

Bapuanr 8.

108. MaTepuanbHas TOYKa JBUKETCS B IIIOCKOCTH X COTJIACHO YPAaBHEHMSM X = A1 + Bt + Cit?u
y =A2 + Bat + Cot?, tae B1 = 7 m/c, C1 = -2 m/c?, B2 = -1 m/c, C2 = 0,2 m/c%. Haiiru MOAYJIH
CKOPOCTH M YCKOPEHUsI TOYKU B MOMEHT BpeMeHHu t =5 c.

118. Jie onunHakoBble J10AkH Maccamu M= 200 Kr kaxxast (BMecTe ¢ 4eJIOBEKOM U I'py3aMH, HaXo-
JSIIMMUCS B JIOJIKAX) JBUXKYTCS MapajuleIbHBIMU KypcaMM HaBCTpedy APYT APYry ¢ OJAWHAKO-
BBIMU CKOpocTsiMu v = 1 m/c. Kornma monku nopaBHSIINCH, TO C MEPBOM JIOJKKA Ha BTOPYIO U CO
BTOpPOH Ha NEPBYIO OJHOBPEMEHHO nepeOpachiBatoT rpy3sl Maccamumi = 200 kr. Onpeaenurs
CKOpOCTH U1 1 U2JIOJIOK TTOcTIe epedpackiBaHus TPY30B.

128. I1Iap maccoit M1 = 5 Kr ABUXKETCS CO CKOPOCTHIO 01 = | M/C ¥ CTAJKUBAETCs C MOKOSIIUMCS
nrapoM mMaccod My = 2 kr. Onpenenutb CKOpocTy Ui U Uz IIApOB IOCHE yaapa. Yaap cUuTarh
a0COJIFOTHO YIIPYTUM, IPSMBIM, LIEHTPAJIbHBIM.

138. HanereB Ha npyxuHHbII Oydep, Baron Mmaccoit M = 16 T, ABUTaBIIMKCS CO CKOPOCTBIO D
= (0,6 M/c, ocTaHOBMJICS, CKaB NpyxuHy Ha AL = 8 cM. Haiitu o6uryto sxectkocth K mpyxuH Oy-
depa.

148. bnok, umeromuit popmy nucka maccoit m = 0,4 kr, Bpaiaercs moJi JeicTBUEM CHIIbI HATS-
JKEHUS] HUTH, K KOHI[aM KOTOPO# MojBelIeHbl rpy3bl Maccamu My = 0,3 kr u mz = 0,7 kr. Onpene-
JUTb CWJIbI HATsDKEHUS 71 U T2 HUTH 110 00€ CTOPOHBI OJI0KA.

158. Ha xparo HemonBmxHO# ckambu JKykoBckoro auamerpom D = 0,8 M u mMaccoit my = 6 kr
CTOUT 4enoBeK Maccoll Mz= 60 kr. C Kakoil yriaoBOl CKOPOCTBIO (0 HayHET BpAIaTbCs CKaMbS,
€CJIM YeJIOBEK MOoKWMaeT JeTSAIUi Ha Hero M4 Maccod M = 0,5 kr? Tpaekropus mMs4a rOpU30H-
TaJIbHA M MIPOXOAUT Ha paccTosHuu I = 0,4 M oT ocu ckambu. CKOpOCTh MsiUa v = 5 m/c.

168. OnpeaenuTs IMHEHHYIO U YIJIOBYIO CKOPOCTH CITyTHUKA 3eMJTH, 00paIIaroIIerocs Mo Kpyro-
BO# opOuTe Ha BbicoTe h = 1000 kM. YcKopeHHe cBOOOAHOTO MajicHus § Y MOBEPXHOCTH 3eMJIIH U
ee paauyc R cuutaTh U3BECTHBIMU.

178. CxuagpiBatoTcst JiBa KosieOaHHUsI OJJMHAKOBOTO HAIPaBJIEHUs M OJMHAKOBOIO MEpHOJA: X1 =
Aisinowit 1 x2 = Azsinwz(t + 1), tne A1 = A2 =3 cM, w1 = w2 = mct t=0,5c. OnpenenuTb aMILIIn-
Tyny A ¥ HadaJbHYyIo a3y gope3yiabTupyromiero koiedanus. Hanucats ero ypaBHenue. [loctpo-
UTh BEKTOPHYIO JHarpaMMy i MOMeHTa BpemeHu t = 0.

KonTponbhas padora Ne 2.
Bapmuanr 8.

208. B 6annone BMecTuMOCThIO V= 3 11 comepkutcs kuciopoa Maccoir m = 10 r. Onpenenutsb
KOHIEHTPALMIO N MOJIEKYJ Ta3a.

218. Haiitu nminotHocTh P a3ota npu temneparype 7' =400 K u naBnenun p =2 Mlla.

228. Tlpu kako# Temrieparype CpemaHsisi KHHETHIeCcKast SHEPTHS (En) TTOCTYMATEIBHOTO JIBUKCHUS
MOIeKyIbl ra3a paBHa 4,14 - 102! [Tx?
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238. BEIYMCINTH yJeNbHBIE TEIUIOEMKOCTH Ta3a, 3Has, 4TO ero MonspHas macc M = 4 - 103
KI/MOJIb U oTHOIIeHue Termmoemkocterd Cp/Cy = 1,67.

248. B cocyne BMmecTuMOCTBIO V = 5 11 HaxoauTcst Bogopo Maccoit m= 0,5 r. Onpenenuts cpe-
HIOIO JUTHHY CBOOOIHOTO Tpobera «£» MOJEKYJIbI BOJOPO/Ia B 3TOM COCY/IE.

258. Kakast paboTa 4 coBepiaeTcs Ipu U30TEPMUUECKOM PaCHIMPEHUH BOJOPOIa Maccoit M=5r,
B3siToro npu remneparype 7' =290 K, ecnu o0beM raza yBelnuuBaeTcs B Tpu pasa?

268. neanpHas TerioBas MamnHa padotaet no nukiy Kapuo. Temneparypa TeriootrnaTauka 71
=500 K, Temneparypa teronpueMuuka 72 = 250 K. Onpenenuts Tepmudecku KIIJI # nukia, a
Takke paboTy A1 pabouero BellecTBa MPU U30TEPMHUUECKOM PACIIUPEHHUH, €CIIU MPU U30TEPMHU-
YEeCKOM CKaTHH coBepiieHa padora A>= 70 JIx.

278. Ha cxonbKo AaBiieHHE P BO3[yXa BHYTPH MBUIBHOTO IY3bIpsi OO0JIbIIIE HOPMAILHOTO aTMO-
cepHOro naBieHUs Po, €CIU qruaMeTp my3bips d = 5 mm?

Konrponsnas padora Nel.
Bapuanrt 9.

109. Ilo kparo paBHOMEPHO BpAIIAIOIICHCS C YIIIOBOM CKOPOCThIO @ = 1 paj/c mnargopMbl UaET
4eJIoBeK U 00XoauT miatdopmy 3a Bpems t = 9,9 c¢. KakoBo HanOoJibIIee YCKOpPEHUE 0. ABHKEHHUS
YenoBeka OTHOcHTeNbHO 3emnu? [IpunsTh paguyc miatgopmsl R =2 m.

119. Ha ckosbKo nepeMecTUTCs OTHOCUTENIbHO Oepera jojka JuinHoi £ = 3,5 M u Maccoit My =
200 kr, eciu CTOSIIMNA HAa KOpMe 4esIoBeK Maccoid M2 = 80 Kr nepeMecTUTCst Ha HOC JIoAku? Cuun-
TaTh JIOJKY PACIIOJIOKEHHOM NMEPIEeHIUKYIISIpHO Oepery.

129. U3 opynusi, He UMEIOIIEr0 MPOTUBOOTKATHOTO YCTPOMCTBA, POU3BOIMIACE CTPENb0a B TO-
PHU30HTAJILHOM HarnpaiieHHH. Koria opyane Oblj10 HEMOABUKHO 3aKPEIIEHO, CHAPSIT BBUIETEI CO
cKopocThio v1 = 600 M/c, a KOTIa OPYAMIO JaTl BO3MOKHOCTh CBOOOJHO OTKATBHIBATHCS HA3a/l,
CHapsJ BbUIETEN cO CKOPOCThIO 02 = 580 M/c. C KaKkoif CKOPOCTBIO OTKATHIIOCh IIPU 3TOM opyaue?
139. enp mmHOM £ = 2 M JISKHT Ha CTOJIC, OJJHUM KOHI[OM CBHCas cO cToja. Eciau niuHa cBemu-
BalOIIEHCs 4acTH MpeBbIaeT /3f, TO lelb COCKaNb3bIBAET €O cToaa. ONpeneuTh CKOPOCTh v
LIENIM B MOMEHT €€ OTpbIBa OT CTOJA.

149. K kpato cTosna npukpervieH 010k. Yepes 070K nepeknHyTa HeBecoMasl U HepacTsHKUMasi HUTb,
K KOHIIaM KOTOPOW NMpPUKpeIUIeHb! Tpy3bl. OMH Ipy3 ABMXKETCS IO MOBEPXHOCTH CTOJIA, a APYToi
- BIOJIb BepTUKaIK BHU3. Onpenenuts KodpuuueHt f TpeHus Mex a1y NOBEpXHOCTSIMH Ipy3a U
CTOJIa, €CJIM MacChl KayKIO0ro rpy3a U Macca 0JI0Ka OIMHAKOBBI M TPY3bl ABUKYTCS C YCKOPEHUEM
o= 5,6 M/c?. TIpocKab3bIBaHMEM HUTH IO GIOKY U CUIIOH TpeHus, AeiicTByomeil Ha 670K, Tpe-
HeOpeyb.

159. T'opuszoHTaneHas maatgopma mMaccoit M1 = 150 kr Bpamaercs BOKpPYr BEPTHUKAJIbHOM OCH,
TIIPOXO/ISIEi uepes IeHTp mIaThopMEl, ¢ acToToi N = 8 muH L. Yemosek Maccoi mz = 70 Kr
CTOUT IPH 3TOM Ha Kparo miaatdopmbl. C Kakoi yriioBol CKOPOCTBIO (» HAYHET BpaIaThCs IUIaT-
¢dbopMa, eciiv yenoBeK NeperieT OT Kpasi IIaTGopmsl K ee eHTpy? CuuTath maaTopMy KpyribiMm,
OJIHOPOJHBIM JIUCKOM, a YEJIOBEKA — MATEPUAJIBHON TOUKOM.

169. KakoBa macca 3emin, eciii H3BECTHO, uTO JIyHa B TedeHue roj1a coBepiaeT 13 obparmeHuit
BOKPYT 3eMJIM 1 PaccTosHue oT 3emiu 10 JIynsl pasHo 3,84 - 108 m?

179. Ha rimagxoM TOpU30HTAIBHOM CTOJE JISKHUT IIap Maccoit M = 200 T, mpUKpeIUIeHHBIN K T0o-
PHU30HTAIBHO PacIONOKEHHOH JIErKoi MpyxkuHe ¢ kecTkocThio k= 500 H/M. B map momamaer
myns Mmacco m = 10 , nersimast co ckopocthio v= 300 m/c, u 3actpeBaet B HeM. [IpeHeOperas
NEpEMELIEHUEM 111apa BO BPEMS yJapa U CONPOTUBIIEHUEM BO3yXa, ONPEAEIUTh aMIUIUTYAy 4 u
nepuop 7' xonebaHuii mapa.

KonTponbhas padora Ne 2.
Bapuant 9.

209. OnpenenuTb OTHOCUTENBHYIO MOJIEKYIISIpHYIO Maccy M;: 1) Bofbl; 2) YIIIEKUCIIOro rasa; 3)
MTOBAPEHHOM COJIH.
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219. B cocyne BMectumocthio V =40 11 HaxoauTes kucinopoy npu temneparype 7= 300 K. Korna
YacTh ra3a M3pacxoOBalH, JaBiieHHe B OayuioHe moHu3mioch Ha Ap = 100 xlla. Onpenenutsb
Maccy M u3pacxoA0BaHHOTO Kuciopoza. [Iporecc cuntaTs H30TEPMUYECKUM.

229. B a3oTe B3BEIICHBI MEIbYaiIIne MbUIMHKY, KOTOPBIE ABHXKYTCS TaK, KaK €Ciii Obl OHU ObLTH
OueHb KPYIHBIMH MOJIeKynaMu. Macca Kax/aoil msuimHKE paBHa 6 - 1070 r. a3 HaxommTes npu
temneparype 7' = 400 K. Onpenenuts cpenHue KBaApaTUUHbBIE CKOPOCTH (Uke), @ TAKIKE CPEIHUE
KMHETUYECKUE SHEPTUHU (&n) IOCTYNATEIBHOTO ABMXKEHUS MOJIEKYIIBI @30Ta U MBUTUHKU.

239. TpexaTomHblii ra3 noj nasneueM p = 240 kIla u Temneparype t = 20° C 3anumaet 06bem V
=10 5. Onpenenutsb TeI0eMKOCTh Cp 3TOTO ra3a IpU MOCTOSHHOM JAaBJICHUH.

249. Cpenusis nnuHa cBOOOIHOTO mpodera («£» MOJNEKYIbl BOAOPOAA MPH HEKOTOPBIX YCIOBHIX
paBHa 2 MM. HaiiTu mi10THOCTE p BOJOPOJA IIPU ITUX YCIOBUSX.

259. Kakast 1051 @1 KOIM4YecTBa TEIIOTH Q, MOABOAMMOTO K HICAIBHOMY JBYXaTOMHOMY Ta3y
pu U300apHOM Mpoliecce, pacxoayercs Ha yBenuueHue AU BHyTpeHHEH SHepruu rasa u Kakas
JoJIst w2 — Ha paboty A pacmmpenusi? PaccMoTpers Tpu ciydasi, eciu ra3: 1) 0JHOATOMHBI; 2)
JIBYXaTOMHBIN; 3) TpEXaTOMHBIH.

269. I'a3, coBepmarommii uki Kapro, momydaer temwnory Q1= 84 kJx. Onpenenuts padoty A4
rasa, eciiv Temmneparypa 71 TeIIo0TJaTuuKa B TP pa3a BbIIIe TeMIepaTyphl 72 TEIIONPHUEMHHKA.
279. Bo3ayiHbii my3sipek quamMeTpoM d= 2,2 MKM HaXOJUTCS B BOJIC Y CAMOM €€ TTOBEPXHOCTH.
Onpenenutsb MIOTHOCTH p BO3AYXA B ITy3bIPbKE, €CJIU BO3yX HaJl IOBEPXHOCTHIO BOJIbI HAXOAUTCS
IIPU HOPMAJIbHBIX YCIOBUSX.

KonTponbnas padorta Ne 3.
Bapuanrt 0.

310. Paccrosiaue d mexay qBymst ToueuHbiMu 3apsiaamu Q1 = 2 uKn u Q2 = 4 nKn paBHOG60 cm.
OnpenenuTs TOUYKY, B KOTOPYIO HY’)KHO ITIOMECTUTh TpeTuil 3apsa Qs Tak, 4ToObI cucTeMa 3apsioB
HaXOJWJIach B paBHOBecuH. Omnpenenuth 3apsn Q3 U ero 3Hak. YCTOWYMBOE WIH HEYCTOMYNBOE
Oyzner paBHOBecue?

320. JIBe TpeTu TOHKOTO KOJbIIa pamguycoM R = /() cm HecyT paBHOMEPHO pacHpeAeiICHHbIH ¢
JUHEWHOU MIOTHOCTBIO 7 = 0,2 MxKn/m 3apsa. OnpenennTh HaNpsKEHHOCTh £ 3JeKTpUYecKOro
TI0JIs1, CO3/1aBaEMOT0 PACIIPEIEIIEHHBIM 3apsI0M B TOUKe (), COBIIAIAOIIEH C IIEHTPOM KOJIBIIA.
330. Ha nByx KoakcHaiIbHBIX OECKOHEUHBIX MIMHIpaxX paanycamu R u 2R paBHOMepHO paciipe-
JIEJIEHBI 3aps/Ibl C TOBEPXHOCTHBIMHU IUIOTHOCTSAMU a1 U o2(puc. 1). Tpebyercs: 1) ucnomnn3ys teo-
pemy Octparpasckoro - ['aycca: HaliTH 3aBUCUMOCTD £ () Haps>KEHHOCTH JIEKTPHUECKOTO MO
ot paccrostaust 1 Tpex obnacreit: 1, II u Il [lpunsate 01 = -0, 02 = 40. 2) BBIYUCIUTH HaNpsi-
KEHHOCTb E B TOYKE, yJaJIEHHON OT OCH LIWJIMHAPOB Ha PacCTOSHUE I, U YKa3aTh HalpaBlieHUE
Bextopa E. Ilpunsare o = 30 uKn/m?, r = 4 R; 3) moctpouts rpadux E (r).

340. Tonkas KBajipaTHas paMKa pPaBHOMEPHO 3apsbKeHa ¢ JIMHEHHON MIIOTHOCTRIO 3apsiia 7 = 200
nKn/m. OnpeaenuTs TOTEHINAT ¢ TIOJISE B TOUKE MEPEeCeUYeHUs TnaroHae.

350. DneKTpoH ABMKETCS BAOJb CUIOBOM JIMHUM OJHOPOIHOIO JIEKTPUUECKOro noiid. B Heko-
TOPOM TOYKE TMOJISI ¢ TOTEHIHAIOM @1 = /() B 311eKTpOH uMen ckopocTh Vi = 6 Mu/c. OtipeaenuTsb
HNOTEHIMAT @2 TOYKH T10JIs, 1011 10 KOTOPO JIEKTPOH MOTEPSET MOJOBUHY CBOEH CKOPOCTH.
360. ITnockuii KOHIEHCATOP C IUIOMAAbI0 acTuH S = 200 em? Kaxas 3apsHKeHa J0 Pa3HOCTH
noreHmanoB U = 2 kB. Paccrosnue Mexny riactuHamu d = 2 cm. JlusnekTpuk — crekio. Omnpe-
NeNTUTh SHEPTHI0 W T0JIsT KOHIEHCATOpa U TUIOTHOCTh YHEPTHH () TIOJIS.

370. DAC 6arapen e= 12 B. Ilpu cune toka I = 4 A KI1J] 6atapeu n = 0,6. OnpeaenuTts BHYTPEH-
Hee conpoTuBieHue R; 6arapen.

380. Cuita ToKa B LIENH U3MEHSETCS CO BpeMeHeM 1o 3akony | = lge™. OnpenenuTs KOJIM4eCTBO
TEIJIOTHI, KOTOPOE BBIIEIUTCS B MPOBOJHUKE conpoTuBieHHeM R = 20 Om 3a BpeMmsl, B TEUCHHE
KOTOPOTO TOK YMEHBIIUTCS B € pa3. Kooddurment a mpunsats pasubv 2 - 107%™,
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i > I,

puc. 1

Konrtponsnas padora Ne 4.
Bapuanr 0.

410. beckoHEYHO JUTMHHBIA TTPOBOJ ¢ TOKOM | = 50 A M30THYT Tak, KaK 3TO MOKa3aHO Ha pHC. 2.
OnpenenuTs MarHUTHYIO HHAYKINIO B B TOUke A, Nexamieid Ha OMCcceKTpuce MpsiMoro yria Ha
paccrostud d = 10 ¢cM OT €ro BEPIIUHBL.

420. ITo xpyroBoMy BUTKY panuycoMm R =5 cm teder Tok | = 20 A. BUTOK pacroyio’keH B 0J1HO-
pPOIHOM MarHUTHOM 1ose (B =40 MTu) Tak, 4To HOpMaJb K IJIOCKOCTH KOHTYpa COCTABIISIET yroJl
=716 c Bextopom B. Onpenenuts usmenenne A/ HOTEHIMATLHON SHEPTUH KOHTYPa IIPH €T0
HIOBOPOTE HA Yrojl ¢= 71/2 B HANPABJICHUH YBEIMUYECHUS yriaa & .

430. ITo TonkoMy crepxkHio anuHoU £ = 40 cM paBHOMepHO pacmpeneneH 3apsang Q = 60 v K.
CrepskeHb BpallaeTcs ¢ 4acToToit N= 12 ¢ oTHOCHTENBHO OCH, TIEPHEHIMKYIAPHON CTEPIKHIO U
MPOXOJIAIICH uepe3 CTepKeHb Ha paccTosiHUKM o = {/3 OT ogHOro u3 ero KoHuoB. OnpenenuTsb
MarHUTHBIH MOMEHT pm, 00yCIOBJICHHBIN BpaIllEHHEM CTEPKHSI.

440. Von, nonas B marauTHoe none (B = 0,01 m Tn), cran nurarbest o okpykHoctu. Onpene-
JUTH KHHETHYECKYIO dHepruto 7 (B 5B) MoHa, eciii MarHUTHBI MOMEHT pm SKBUBAJIEHTHOTO KPYy-
roBoro Toka paset 1,6 - 1014 A-m2,

450. B ckpemieHHbIe MO IPSIMBIM YTIIOM OJHOpOAHbIe MarHuTHOE (H = 1 MA/M 1 anekTpuueckoe
(E = 50 kB/m) nosist Beten uoH. [Ipu kakoi CKOPOCTH v HOHA (110 MOYJIIO U HAMPABICHUIO) OH
OyzeT IBUTaThCs B CKPEUICHHBIX MOJISIX MPSMOIHMHEHHO?

460. OnpenenuTh MATHUTHBIA MOTOK @, MPOHU3BIBAIOIINK cosieHon, ecnu JumHa £ = 50 cMm u
MarHuTHBIN MOMeHT pm= 0,4 BO.

470. Kosblio u3 MeaHOro mpoBojia Maccoil M = 10 r momenieHo B OJHOPOIHOE MarHUTHOE T10JIe
(B = 0,5 Tn) Tak, 9T0 IIOCKOCTh KOJIbI[A COCTABISET yrou S = 60° ¢ INHUSIMU MarHUTHON WHITYK-
un. Onpeaenuts 3apsa Q, KOTOPBIN MPOWJET MO KOJbILY, €CIIU CHATh MAarHUTHOE T0JIE.

480. MicTouHMK TOKa 3aMKHYJIM Ha KaTymiKy conpotuBierneM R =20 Om. Yepes Bpems t = 0,1 ¢
toka | B karymke pocrurna 0,95 npeaensHoro 3HaueHus. OnpeaenuTb HHAYKTUBHOCTh L Ka-

TYILIKH.

puc.2

KonTponbnas padorta Ne 3
Bapmuanr 1.

301. Toueunsie 3apsasl Q1 = 20 mx Kn,Q2 = -10 mx Kn HaxoJATCsl HA pacCTOSSHUM d = 5 cm IpyT
ot apyra. OnpenenuTs HaupsHKEHHOCTD OIS B TOYKE, YAAJIEHHON Ha 't = 3 ¢m OT epBOTo U Ha
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r2 =4 cm ot BTOpOTO 3apsiaa. OnpeaenuTs Takke cuiy F, 1eCTBYIOIIYIO B 3TOM TOYKE Ha TOYCU-
HbIN 3apsan QO = [ mx Kn.

311. Toukwuit cTepkeHb uHOW £ = 2() cm HECeT paBHOMEPHO pacmpeneieHHbI 3apsan 7 = 0,1
mkKn. OnpenenuTs HaNpsSyKEHHOCTh £ 3JEKTPUUYECKOTo IO0JIs, CO34aBacéMOro paclpeeIeHHbIM
3apsAJIOM B TOUKE A4, JexKallled Ha OCU CTEPKHS Ha pacCTOSIHUU o = 2() cm OT €ro KOHIIA.

321. Ha nByX KOHIIEHTpUYECKHX cepax paguycoMm R u 2RpaBHOMEPHO pacnpeeneHbl 3aps/bl ¢
MOBEPXHOCTHBIMHU IJIOTHOCTSIMU 01 U 02 (puc. 3). TpeOyercs: 1) ucnonb3ys reopemy Octporpa-
ckoro-l'aycca, HalTH 3aBUCUMOCTb E(7) HaPSDKEHHOCTH 3JIEKTPUUYECKOTO IOJIS OT pacCTOSHUs
11 Tpex oousacreid: I, 11 u II1. [lpunsite 01 = 40, 62 = 0, 2) BBIYUCIATH HANIPSHKEHHOCTH E B TOUKE,
yIaJeHHOW OT LIEHTpa Ha paccTOosiHUE I, U yKa3aTh HampasieHue Bekropa E. [Ipunsats o = 30
nKn/m?, r = 1,5 R; 3) moctponts rpadux E.

331. Ira Toueunsix 3apsina Q1 = 6 nKn u Q2 = 3 nKn Haxogstces Ha pacctosiHun d = 60 cm Ipyr
ot npyra. Kakyto paboTy He0OX0IMMO COBEPIIUTH BHEIIHUM CHJIAM, YTOOBI YMEHBIIUTH PACCTO-
SHHUE MEX]y 3aps]iaMu BABoe?

341. ITemnaka Maccoit m = 200 mxe, Hecymas Ha ceode 3apsia O = 40 Kz, Bierena B dJIEKTpUIe-
CKO€ I10JI€ B HaIlpaBJICHUH CUJIOBBIX JUHMN. [Tocne nmpoxoxaenus pasHocTu noreHuuanos U =
200 B npuimHKa ©Mena CKopocTb v = 10 m/c. OnpenennuTs CKOPOCTh DOMBIIMHKH JI0 TOTO, KaK OHA
BJIETEJIA B TIOJIE.

351. Konnencatopsl eMKOCThIO C1 = 5 Mx®@ u C2 = 10 mx@ 3apspxensl 1o Hanpspkeauit Ur = 60
Bu Uz = 100 B coorBeTcTBeHHO. OnpeieuTh HANPsKEHHE Ha 00KJIaIKaX KOHIEHCATOPOB MOCIIEe
UX COEIMHEHUs 00KJIaKaMH, UMEIOILMMHU OJTHOMMEHHBIE 3apsiibl.

361. Karymika u amrnepMeTp COeIMHEHBI MOCIEeI0BATEIFHO U MOAKIIOUEHBI K HCTOYHUKY Toka. K
KJIEMMaM KaTYIIKU IIPUCOEIUHEH BOJIBTMETP C COMPOTUBIEHUEM r = 4 kOm. AMIIEpMETp MOKa-
3bIBaeT cuiy Toka I = 0,3 A, Bonbt™eTp Hanpsokenust U = 120 B. OnpeaenuTs conpotupieHue R
KaTylku. OnpeaeauTbh OTHOCUTENBHYIO OIPEUIHOCTD &, KOTOpast OyleT AOIyIleHa IIpU U3Mepe-
HUU COMPOTUBIICHHUSI, €CIIH MpeHeOpedb CUION TOKa, TEKYIIETo Yepe3 BOIbTMETP.

371. 3a Bpems ¢t = 20 ¢ ipu paBHOMEPHO BO3pACTAaBIIEH CUIJIC TOKA OT HYJIS O HEKOTOPOTO MaK-
CUMyMa B IIPOBOJHUKE COMPOTUBIEHUEM R = 5 Om BBIIEIUIOCH KOJIWYECTBO TEIIOTH Q = 4
k/{oc. OnpenenuTb CKOPOCTh HAapacTaHUS CHJIbI TOKA, €CJIM CONPOTUBJIEHHE MpOBOAHMKA R = 5
Owm.

i
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Puc.3

KonTponbnas padora Ne 4.
Bapmuanr 1.

401. beckoHe4yHO AIMHHBINA TPoBoJ ¢ TokoM I = 100 A M30THYT Tak, Kak 3TO MMOKa3aHO Ha puc. 4.
Onpenennts MarHUTHYIO HHAYKIHIO B B Touke O. Paguyc nyru R = 10 cm.

411. TTo nByM mapajuleIbHBIM NPOBOAAM JUTMHOM { = 3 M KaKIblil TEKYyT OJUHAKOBbIE TOKU | =
500 A. Paccrosinue d mexxay npoBojamu paBHo 10 cMm. Onpenenuts cuiny F B3aumozeiictsust mpo-
BOJIOB.
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421. Tlo ToHKkOMy KOmbIly pamuycoM R = 10 cM paBHOMEpHO pacmpesnesieH 3apsa ¢ JIMHCHHOU
mwioTHOCTHIO T = 50 HK/M. KonbIto Bpalaercss OTHOCUTENBHO OCH, IEPIICHIUKYISIPHON MIJI0CKO-
CTH KOJBIIA M TTPOXOJIAIICH uepes ero IeHTp, ¢ yactoToif n = 10 ¢ . Onpenenuts MarHUTHBII
MOMEHT Pm, 00YCIIOBICHHBII BpalIeHUEM KOJBIIA.

431. ]Ia noHa pa3HBIX MacC C OJIMHAKOBBIMU 3aps/laMU BJIETEIN B OAHOPOJHOE MAarHUTHOE I10JIE,
CTaJIM JIBUTATHCS 110 OKPYXKHOCTH paguycamu R1 =3 cm u Rz = 1,73 cM. Onipegenuts OTHOIIEHHE
Macc MOHOB, €CJIM OHU MPOIILIH OJUHAKOBYIO YCKOPSIOIIYIO pa3HOCTh OTEHIIMAIOB.

441. TIpoToH BiieTen B ckpemieHHsle mo yriaom o = 120° marautnoe (B = 50 M T1n) u snexrpuye-
ckoe (E =20 kB/m) noms. Onpenenuts yckoperue a® mpotona, eciu ero ckopoctsb v ([v| =4 - 10°
M/C) meprieHAuKyIsipHa Bekropam E u B.

451. TInockuii KOHTYp TuIomaAR0 S = 20 cM? HaXOJIUTCS B OJIHOPOJIHOM MarHUTHOM ToJie (B =
0,03 Ta). OnpenenuTb MarHuTHLINA 0TOK @, MPOHU3BIBAOLIUI KOHTYP, €CIH IIOCKOCTh €T0 CO-
cTaBJisieT yroi ¢ = 60° ¢ HanpaBJIeHUEM JJUHUN UHAYKIUN.

461. B omnopoanoM mMarautHOM nojie (B = 0,1 Tit) paBHOMepHO ¢ yacToToii N = 5 ¢ Bpamaercs
cTepeHb JMHOM £ = 50 cM Tak, YTO MIIOCKOCTh €T0 BPALECHUS NEPIICHIUKYISpHA TUHUIM Haps-
KEHHOCTH, @ OChb BPALEHUS IPOXOJUT YEpPe3 OJUH U3 €ro KOHIOB. OnpeaenuTs HHAYLUPYEMYIO
Ha KOHIIaX CTepPXHS pa3HOCTh MoTeHInanoB U.

471. Conenoun ceuenrem S = 10 cm? conepxut N = 108 BUTKOB. [Ipu cune Toka | =5 A marHuTHas
MHAYKUIMS B nons BHYTpH coneHouaa pasHa 0,05 Ti. Onpenenuts MHIYKTUBHOCTD L conenounna.

Puc 4.

KonTponbnas padora Ne 3.
Bapuanr 2.

302. Tpu onuHaKOBBIX ToUeUHbIX 3apsaa Q1 = Q2 = Q3 = 2 K HaxoJATCs B BEPLIMHAX PaBHO-
CTOPOHHETO TPEYTrOJIbHUKA CO CTOpoHaMU o = /() cm. OnpenenuTs MOAY/Ib U HAIIPaBICHUE CUITBI
F, neiicTBytomeit Ha OIMH U3 3apsAI0B CO CTOPOHBI ABYX APYTHX.

312. ITo TOHKOMY MOTYKOJBITYy paauyca R = /() cm paBHOMEPHO pactpeiesieH 3apsi ¢ TUHEHHON
IUIOTHOCTBIO 7 = [ mMxKn/m. OnpenenuTs HanpsKEHHOCTh £ 3JIeKTpUYecKOro MoJisi, CO3/1aBaeMOro
pacrpeieieHHbIM 3apsiioM B Touke (), COBITJIAIONIEH C IEHTPOM KOJIBIIA.

322. Ha nByX KOHIIEHTpUYECKUX cepax paguycoM R u 2RpaBHOMEpHO pacnpezieneHbl 3apsbl ¢
MOBEPXHOCTHBIMU TIJIOTHOCTSIMU 01 M 02 (puc. 5). Tpebyercs: 1) ucnons3ys teopemy Octporpai-
ckoro-I"aycca, HaiTH 3aBUCUMOCTH E(¥) HANPSHKEHHOCTH 3JEKTPUUYECKOTO IO OT PacCTOSHUS
quist Tpex obnacreit: I, 11 u II1. TlpunsaTe 01 = g, 02 =- 0, 2) BBIUUCIUTH HAIPSDKEHHOCTH £ B TOUKE,
yJQJIeHHOW OT LIEHTpa Ha pacCTOsHUE I, U yKa3aTh HampaBieHue Bektopa E. Ilpunsats o = 0,1
nKn/m?, r = 3 R; 3) mocrpouts rpaduk Eg).

332. DneKkTpuuecKoe MoJjie CO3aH0 3apsHKEHHBIM MPOBOISAIINM IIAPOM, TOTEHIIHAT ¢ KOTOPOTO
300 B. Onpenenuth paboTy CHII OIS 10 iepeMertieHuto 3apsaaa Q = 0,2 mxKn u3 Touku 1 B TOUKY
2 (puc. 6).

L chopeHHe a ONPEALIACTCS B MOMEHT BXOXICHUS Sapﬂ)KeHHOﬁ YacTUIBI B 00J1aCTh TIPpOCTpaHCTBA, 1€ JIOKAJIM30BaHa OAHOPOAHBIC MArHUTHOC
U JJICKTPHUIECKOC I10JIA.
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342. DnexTpoH, 00agaBIIni KUHETHUECKOU sHepruei 7 = 10 3B, BieTen B OJTHOPOTHOE dJIEK-
TPUYECKOE T0JI€ B HAIPaBJICHUH CUIIOBBIX JTUHMIA 1oJsl. Kakoit ckopocThio Oyaer o01anaTh 3iek-
TPOH, MPOM/ISI B 3TOM I10JI€ PA3HOCTh MoTeHIanoB U = 8§ B?

352. Konaencarop eMkocTbio C1 = 10 mx® 3apsiken 1o HanpspkeHust U =10 B. Onpenenuts 3apsij
Ha OOKJIaJIKaX 3TOro KOHAEHCAaTopa MOCIie TOro, Kak MapajljieIbHO eMy ObLIT MOAKIIOUEH IPYToi,
He3apsHKEHHBIN, KOHJeHcaTop eMKOoCThIo C2 = 20 mxD.

362. D/1C 6atapeu €= 80 B, BuyTpeHHee conpotupiienne R; = 5 Om. BHemnss nenb motpediiser
MotHocTh P = 100 Bm. Onpenenuts cuiny Toka | B nenu, HanpspkeHue U, 0 KOTOPbIM Haxo-
JTUTCS BHEILIHSAA LEMb, U €e colpoTuBieHue R.

372. Cuia TOKa B IIPOBOIHUKE U3MEHSETCS CO BpeMeHeM 110 3akony | = l,e™, ruelo = 20 4, o =
10%¢ct. OnpenennTs KOMMYECTBO TEMIIOTHI, BHIACIMBIIEECS B IPOBOJHKKE 3a Bpems t = 1072c.
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Kontponsnas padora Ne 4.
Bapuanr 2.

402. MarHUTHBIH MOMEHT Pm TOHKOTO TIPOBOJIANIET0 KOMbIA pm = 5 A - M%. OnpeieIuTh MarHuT-
HYI0 MHIYKIUIO B B Touke A, Haxopsiencss Ha OCH KOJblla U yJAJIEHHON OT TOYEeK KOJblla Ha
paccrosinue r = 20 cM (puc. 7).

412. Tlo Tpem mapayuieIbHBIM IPSMBIM ITPOBOJIaM, HAXOISAIIMMCS HAa OJJUHAKOBOM paccTosiHuH d
=20 cM apyr OT Ipyra, TeKyT oanHakoBble TOku [ =400 A. B nByx npoBoiax HallpaBJIeHNs TOKOB
COBMAaJal0T. BBIYMCIUTH AJIs K&KJ0TO U3 IPOBOIOB OTHOIIEHHUE CUJIbI, JEMCTBYIOILIEH Ha HETOo, K
€ro JJIMHE.

422. Tuck pagnycoM R = 8 cM HeceT paBHOMEPHO pacmpeIelIeHHBIN 110 TTOBEPXHOCTH 3apsi (¢ =
100 uK1/M?). Onipe/1enuTh MATHUTHBIH MOMEHT Pm, 00YCIOBIEHHBIH BpalleHHeM JHCKa, OTHOCH-
TEJIBbHO OCH, IPOXOASILEH Yepe3 ero HEHTP U NEePIEHAUKYISIPHOMN IIIOCKOCTH AUCKA. YTJI0Bas CKO-
POCTh BpaleHus nucka o = 60 paz/c.

432. OnHO3apATHBINA MOH HATPHS MPOIIET YCKOPSIOUIYIO pa3HOCTh noteHnuanoB U = 1kB u Bie-
TeJ MEePHEeHIUKYISPHO JIMHUSAM MarHUTHOM MHAYKIUH B ofHOpoHOoe noje (B = 0,5 Tix). Onpe-
JIEIUTh OTHOCUTENIbHYIO aTOMHYIO Maccy A HMOHa, €CIM OH OMUCAJl OKPYKHOCTh paguycoM R =
4,37 cm.

442. VloH, ipoiis yCKOPSIIOIIYIO pa3HocTh noteHuanos U = 645 B, Bieren B ckpelieHHbIE O
OpSMBIM YIJIOM 0oiHOpoiHble MarHuTHOE (B = 1,5 M Tn) u anekrpuueckoe (E = 200 B/m) nosst.
OnpenenuTh OTHOILIEHUE 3apsiia MOHA K €r0 Macce, €CJIM UOH B ATHX TMOJISIX ABUXKETCS MPSAMOJIN-
HENHO.

452. MarauTHbIi TOTOK @  CKBO3b cedeHHE coieHoua paBeH 50 MxB0O. /nuHa coneHonna £ =
50 cm. HaiiTh MarHUTHBII MOMEHT Pm COJEHOUZA, €CIM €r0 BUTKU IIJIOTHO MPUJIETAIOT APYT K

JPYTY.

23



462. B 01HOPOTHOM MarHUTHOM moJie ¢ uaayknuet B = 0,5 Tn Bpamaercs ¢ 4yacToTou n
=10 ¢! crepsxens mmunoit £ =20 cm. Och BpallleHHs TapaleIbHa TMHUAM HHAYKIHU H IPOXO-
JIUT Yepe3 OJMH U3 KOHIIOB CTEPIKHS MEPICHIUKYIIPHO ero ocu. OmnpenenuTs pa3HOCTh MOTEH-
nuanoB U Ha KOHIIAX CTEPXKHSI.

472. Ha kapronHbIii kapkac anuHoi £ = 0,8 M u quamerpom D = 4 ¢cM HamMOTaH B OJHMH CJIOH
npoBoj AuaMetpom d = 0,25 MM Tak, YTO BUTKH ILUIOTHO MPHIICTAIOT APYT K APYry. Bbraucinth
WHIYKTUBHOCTH L MOTyYuBIIIErocst COJIEHOM A,

Puc. 7
Kontponsnas padora Ne 3.
Bapuanr 3.

303. JIBa mo0KuTeNbHBIX TOUeUHBIX 3apana Q u 9Q 3akpeniensl Ha paccTosiHuM d = 100 cm npyr
ot apyra. OnpenenuTh, B KAKOH TOYKE Ha MPSIMOI, MPOXOAALICH Yepe3 3apsibl, CIeayeT moMe-
CTHUTH TPETHUH 3aps] TaK, YTOOBI OH HAXOJIMIICSA B PABHOBECHH. Y Ka3aTh, KAKOU 3HAK JI0JKEH UMETh
ATOT 3apsi AJIsl TOTO, YTOOBI PaBHOBECHE OBUIO YCTOMYUBBIM, €CIIH TIEPEMEIECHHS 3apsiI0B BO3-
MO>KHBI TOJIBKO BJIOJIb TIPSIMOM, IPOXOSIIEH Yepe3 3aKperyICHHbIE 3apsiibl.

313. Tonkoe KoIbILIO HeceT pacnpenenenusi 3apsn Q = 0,2 mxKn. OnpeaenuTs HanpsHKEHHOCTD
E 51exTpuueckoro mnois, co3JaBaeMoOro pacrpeieJIeHHbIM 3apsI0M B TOUKE A, paBHOYJAICHHOI
OT BCEX TOYEK KOoJIblla Ha paccTosgHuu r = 20 cm. Paguyc xonbua R = 10 cm.

323. Ha nByx koHueHTpuyeckux cdepax paaumycom R u 2RpaBHOMEpHO paciipeneneHsl 3apsabl ¢
MOBEPXHOCTHBIMU TIJIOTHOCTSIMU 01 M 02 (puc. 8). Tpebyercs: 1) ucnonb3ys Teopemy Octporpai-
ckoro-l'aycca, HaliTH 3aBUCUMOCTh E(7) HAPsDKEHHOCTH SJIEKTPUUYECKOTO TOJS OT PacCTOSHUS
st Tpex obnacreit: I, I u 111, 1) npunsATs 01 = - 40, 02 = 0. 2) BBIUUCIUTD HANPSKEHHOCTH £ B
TOUKe, YAaJIEHHOW OT IIEHTpa Ha paccTOsSHUE I, U yKa3aTh HampaBieHue Bektopa E. [Ipunares =
50 uKn/m?, r = 1,5 R; 3) moctpouts rpadux E.

333. DnexTpuueckoe nojie cozaano 3apsaamu Q1 = 2 uxKn u Q2 = -2 mxKn, HaxoAsIIUMUCS Ha
paccrosiuuu d = 10 cm npyr ot apyra. Onpenenuts padoTy CHII MOJs, COBEPIIAEMYIO TIPH Tepe-
memenuu 3apsanaa Q = 0,5 uxKn u3 Toukul B Touky 2 (puc. 9).

343. Haiitu oTHOIIEeHHe ckopocteit monoB Cu' " u K, poImequmx oJInHaKOBYIO PasHOCTh MO~
TEHIUAJIOB.

353. Konnencatopst eMkocTsiMu C1 = 2 ux®, Co = 5 mx® u C3 = 10 mx® coeTMHEHBI TOCIIE]0-
BaTeJNbHO U HaxoJIsATcs nof HanpstkenueM U = 850 B. OnpeaenuTh HaNpsHKEHHUE U 3apsil Ha Kax-
JIOM M3 KOHJICHCATOPOB.

363. Ot 6arapeun, DJIC xoropoii ¢ = 600 B, TpebyeTcs nepenaTh YHEpIruto Ha paccrosiuue £ = 1
xkm. IloTpebnsiemas moutHocTs P = 5 kBm. HailTu MUHUMAabHBIE TOTEPU MOIIIHOCTH B CETH, €CIIN
JMaMeTp MEIHBIX NOJBOJAIINX MPOBOAOB d = 0,5 cm.

373. Cuna Toka B IpOBOJIHUKE conpoTuBieHUeM R = /() Om 3a Bpems ¢t = 50 ¢ paBHOMEPHO Hapac-
TaeT ot l1 = 5 A4 nol2 = 10 A. OnpenenuTs KOIUYECTBO TEIUIOTHI Q, BBIICTUBIIIEECS 32 9TO BpeMs
B TIPOBOJTHHKE.
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Konrtponsnas padora Ne 4.
Bapmuanr 3.

403. Ilo 1ByM CKpelIeHHBIM MO IPSIMbIM yIJI0M O€CKOHEYHO JJIMHHBIM MPOBOJIOM TEKYT TOKHU [
u 21 (I=100 A). Onpenenuts MarHuTHYIO HHAYKIHIO B B Touke A (puc. 10). Paccrostaue d = 10
CM.

413. KBagpaTHasi MPOBOJIOYHAS paMKa PACIOJIOKEHA B OJHOM IJIOCKOCTU C JJIMHHBIM MPSMBIM
IIPOBOJIOM TakK, YTO JIBE€ €€ CTOPOHBI MapaljiesibHbl IpoBoay. Ilo pamke U MpoBoay TEKYT OJAMHA-
koBble TOkH [ = 200 A. Onpenenuts cuny F, nelicTByrolnyro Ha paMKy, €ciiu OJvKalias K mpo-
BOJIy CTOPOHA PaMKH HaXOJIUTCS OT HEro Ha PacCTOSIHUU, PABHOM €€ JTMHE.

423. Crepxenp uymHoi { = 20 cM 3apsHKeH paBHOMEPHO paclipeleICHHBIM 3apsiIoM C JTHHEHHOU
miotHOCThIO T = 0,2 MKK1/M. CTepkeHp Bpamiaercs ¢ yactoToit n = 10 ¢ oTHOCHTENBHO OCH,
NEPIEHIUKYJIPHON CTEPHKHIO U IPOXOAIIEH uepe3 ero koHen. OnpeaenuTb MarHuTHbI MOMEHT
Pm, OOYCIIOBICHHBIN BpAIlIEHUEM CTEPIKHSL.

433. DIEKTPOH MPOIIIEI YCKOPSIONIYI0 pa3HocTh noreHanoB U = 800 B u, BiieTeB B 0THOPOTHOE
MarautHoe nojie B =47 m T, cran ABUrathcs o BUHTOBOM JIMHUY ¢ IIarom h = 6 cm. Onpeaenuthb
panunyc R BUHTOBOM JIMHUU.

443. Anbda-yacTuiia BieTesa B CKpeleHHbIE MO MPSAMBIM yriioM MarauTHoe (B =5 MTu) u anek-
tpuueckoe (E = 30 kB/M) mons. OnpenennTts yckopeHne, @ anb(a-qacTUIbI, eCITH eé CKOPOCTb V
(| v|=2 - 10° m/c) nepnenaukynsapua Bektopam B u E, mpuuem cuibl, JeiicTBYIOIIHE CO CTOPOHBI
ATHUX M0JIEH, IPOTUBOHAIPABIICHBI.

453. B cpenneil yacTu coJeHOUIA, COAEPHKAIIETO N = 8§ BUTKOB/CM, IOMEIIEH KPYrOBOH BUTOK
nuamerpom d =4 cm. [TmockocTs BUTKA pacmosoxkeHa noj yriioM ¢ = 60° k ocu conenonaa. Omnpe-
JIeTUTh MAarHUTHBIA OTOK @, MPOHU3BIBAIOLINNA BUTOK, €CJIM IO 0OMOTKE COJICHOM/1a TeUeT TOK |
=1 A.

463. B npoB0JIOYHOE KOJIBIIO, IPUCOEAUHEHHOE K OAJUIMCTHYECKOMY rajlbBaHOMETPY, BCTaBHIN
npsmMoit maraut. [Tpu sToM mo nenu npomen 3apsa Q = 50 mxKn. Onpenenuts n3MeHeHHE Mar-
HUTHOTO 1oToka A®D yepe3 Kojbllo, €CIIH COMPOTHBIIEHHE LienH raipBaHoMeTpa R = 10 Om.

473. Karymika, HaMOoTaHHasi HA MarHUTHBIN IMIIMHAPUYEcKui kapkac, umeetT N = 250 BUTKOB H
UHAYKTUBHOCTH L1 = 36 MI'H. UTOOBI yBeNMUYNTHh MHAYKTUBHOCTH KaTymkH 10 L2 = 100 mI'H,
0OMOTKY KaTyILIKH CHSUIM U 3aMEHIJIM 0OMOTKOM 13 00Jiee TOHKOM MTPOBOJIOKU C TAKUM PACUETOM,
4TOOBI AJIMHA KaTYIIKU ocTajach npexkHeil. CKOJIbKO BUTKOB 0Ka3aJloch B KaTYIIKE TOCIE Mepe-
MOTKH?
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Kontponbnas padota 3.
Bapuanr 4.

304. JIBa 0AMHAKOBO 3apsKEHHBIX IApHUKa MOJBEHICHBI B OJHOM TOYKE HAa HUTIX OJMHAKOBOMN
muHbL. [Ipu 9TOoM HUTH pazonuiuck Ha yroi o. Lllapuku norpyxatot B macio. KakoBa mioTHOCTb
p Maciia, €CJId YroJl pacX0XJACHUsI HUTEU MPU MOrPy>KEHUHU B MacJIo OCTaeTcsi Heu3MeHHbIM? [10T-
HOCTb MaTepuaJia apukoB po = 1,5 - 1 0 ko/m®, JIUAJICKTPUYECKAasi MPOHUIIAEMOCTh Macia & = 2,2.
314. Tpets ToHKOTO KONbIIA paguyca R = 10 cm HeceT pacnpeneneHusiii 3apsn O = 50 nKa. Ompe-
JEUTh HANPSDKEHHOCTh E 3JEKTPUUYECKOro MOJs, CO3JaBaeMOro paclpe/elIeHHbIM 3apsIoM B
Touke O, COBNAJAIOLIEH C LIEHTPOM KOJIbLIA.

324. Ha aByx KOHIIEHTpHUYECKHX cepax paanycoMm R u 2RpaBHOMEpHO pacnpeneneHbl 3apsabl ¢
MOBEPXHOCTHBIMH TUIOTHOCTSIMU 01 U 02 (puc. 11). Tpebyercs: 1) ucnonb3ys Teopemy Octporpa-
ckoro-l'aycca, HalTH 3aBUCUMOCTb E(7) HaPSDKEHHOCTH 3JIEKTPUUYECKOTO MOJSl OT PacCTOSHUS
quist Tpex obnacreid: I, I u 111 [lpunsteolr = - 20, 62 = 0, 2) BBIYMCIUTD HAIIPSDKEHHOCTD £ B TOUKE,
yAaJECHHOM OT LIEHTpa Ha pacCTOsIHME I, U yKa3aTh HampaBieHue Bektopa E. Ilpunsarts o = 0,1
mxKn/m?, r = 3R; 3) noctpouts rpadux E).

334. JIse mapaisienbHble 3apsKEHHBIE TIOCKOCTH, MOBEPXHOCTHBIE MJIOTHOCTH 3apsiga KOTOPBIX
o1 = 2 mxKn/m? vi 02 = - 0,8 mxKn/m?, Haxosres Ha paccrosinuu d = 0,6 cm npyr ot npyra. Omnpe-
JIeTUTH Pa3HOCTh MOTeHIUAOB U MeX 1y MI0CKOCTSIMHU.

344. DnextpoH c sHeprueit 7 = 400 5B (B 66CKOHEUHOCTH) JBUKETCS BIOIb CUIOBON JTUHHUH TIO
HAIPABIICHUIO K TIOBEPXHOCTH METALTMYECKOU 3apsikeHHOU chepsl paauycoM R = 10 cm. Ompe-
JEIUTh MUHUMAJIBHOE PACCTOSIHUE @, HA KOTOPOE MPUOIU3UTCS SJEKTPOH K TOBEPXHOCTHU Cephl,
ecym 3apsig ee Q = - 10 uKn.

354. JIBa konaeHcaropa eMkocTsiMU C1 = 2 ux®@ u C2 = 5 mx® 3apspkeHsl 10 Hanpspkenuit  Us
=100 Bu Uz = 150 B cooTBeTcTBeHHO. OTpeie/IUTh HANPsHKEHNE Ha O0KIIaKaxX KOHJIEHCATOPOB
MocJie UX COeTMHEHUS! OOKIIaJKaMH, UMEIOIIMMU Pa3HOUMEHHBIE 3apsIbl.

364. I1pu BHenHeM conpotuBieHnd R1 = 8 Om cuna Toka B ienu |1 = 0,8 A, ipu CONPOTHBIICHUH
R2 = 15 Om cuna toka |2 = 0,5 A. OnpenenuTs cuily TOKa lx; KOPOTKOTO 3aMbIKAHUSI HCTOYHHKA
S/C.

374. B npoBoHuKe 3a Bpems ¢ = /() ¢ Ipy paBHOMEPHOM BO3pacTaHUM CUIIBI TOKa oT |1 = 1 4 10
I2 = 2 4 BeIenMIIoCh KOIUYEeCTBO TIOTHl Q = 5 k/[orc. Halitu conpoTtuiienue R mpoBoiHUKaA.

Puc. 11

KonTponbnas padora Ne 4.
Bapuanr 4.

404. TTo GeCKOHEYHO JITMHHOMY MTPOBOJY, H30THYTOMY TakK, KaK 3TO IOKa3aHO Ha puc. 12, TeueT
Tok I =200 A. Onpenenuts MarHuTHyro HHAYKIUIO B B Touke O. Pagnyc nyru R = 10 cm.

414. KopoTkas KaTylIKa TUIOIIAbI0 MOMepedHoro cedenus S = 250 cm?, comepsxamas N = 500
BUTKOB IIPOBOJIA, 110 KOTOPOMY TeueT ToK [ = 5 A, nmomenieHa B OJTHOPOJHOE MAarHUTHOE I10JIE
HanpspkeHHocThio H = 1000 A/m. Haittu: 1) MarHuTHBIN MOMEHT pm KaTyIIKH; 2) Bpallaromui
MOMEHT M, eiiCTBYIONINIA HA KATYIIKY, €CIIM OCh KAaTYyIIKK COCTaBnseT yroi ¢ = 30° ¢ nuausamu
HOJISL.
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424. TIpOTOH JBMKETCS MO OKPYKHOCTH pagiycoM R = 0,5 cM ¢ JuHe#Ho# ckopocThio v = 10°
M/c. OmpeaenuTs MarHUTHBI MOMEHT Pm, CO3/IaBAEMbIi SKBHBAJIEHTHBIM KPYTOBBIM TOKOM.

434. Anpda-dacTuiia nmpounia yeCKopsroIyto pasHocts notennuaioB U =300 B u, monas B ogHO-
POJIHOE MarHUTHOE TI0JIE, CTaJIa JBUTATHCS MO BUHTOBOU TUHUM paarmycoM R = 1 cm u marom h =
4 cM. OnpenenuTb MarHUTHYIO UHAYKIUIO B moJis.

444, DnexTpoH, MPOIs yCKOPSIOUTYIO pa3HoCTh moTeHmanos U = 1,2 kB, monai B ckpelieHHbIe
MOJI MPSIMBIM YIJIOM OJHOPOJIHbIE MarHUTHOE U 3JeKTpuueckoe noist. OnpenesnuTh HarpsHKeH-
HOCTh E anekTpruyeckoro mnoss, eciii MarHuTHas uHaykiusa B nomns pasua 6 mTi.

454. Ha nymmHHBIA KapTOHHBIA Kapkac quamerpom d = 0,2 mM. OnpeaenuTh MarHUTHBIN MTOTOK
@, coznaBaeMblil TAKUM COJIEHOMJIOM Iipu cuiie Toka | =0,5 A.

464. ToHKUI MEIHBIN TPOBOJI MACCOM M = 5 I' COTHYT B BHJI€ KBaJpaTa, ¥ KOHIIbI €T0 3aMKHYTHI.
KBazpar nomenieH B 0iHOpoiHOE MarHuTHoe nosie (B = 0,2 Ti) Tak, 4To €ro IIOCKOCTb MEPIEH-
TUKYIApHA JTUHUSAM Tofis. OnpenenuTts 3apsa Q, KOTOphI MOTEYeT Mo MPOBOJHUKY, €CIIU KBa-
paT, MOTAHYB 3a MPOTUBOIOJIOKHBIE BEPILUHBI, BRITSIHYTh B IMHUIO.

474. nnykTuBHOCTH L cojeHonja, HAMOTAHHOTO B OJMH CJIOM HAa HEMarHUTHBIN KapKac, paBHa
0,5 mI'n. Jlnuna € conenounpaa pasua 0,6 m, nuametrp D =2 cM. Onipeenutb OTHOIIEHHE N YUCiIa
BUTKOB COJICHOM/IA K €rO JJINHE.
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Kontponsnas padora Ne 3.
Bapwuanr S.

305. Yetsipe oguHakoBbIX 3apsina Q1 = Q2 = Q3 = Q4 = 40 kHx 3aKkperuieHbl B BepIIMHAX KBajapara
co ctopoHoit a = 10 cm. Haiitu cuny F, nelicTBytomiyro Ha OUH U3 3TUX 3apsAA0B CO CTOPOHBI
TpPEX OCTaJIbHBIX.

315. beckoHEYHBIN TOHKUI CTEP)KEHb, OTPAHWYCHHBIN ¢ OJTHOM CTOPOHBI, HECET PABHOMEPHO pac-
npeeNneHHbIN 3apsia ¢ IMHEHHON MIOTHOCThIO T = 0,5 mxKn/m. OnpenenuTs HaIpsKEHHOCTh E
AIIEKTPUYECKOTO TOJIs, CO3aBAaEMOI0 pacHpeeleHHbIM 3apsoM B TOUKe A, Jexalled Ha ocu
CTEpIKHS Ha pacCTOsHUU o = 2() cm OT €ro Havaja.

325. Ha nByx 0O€CKOHEUHBIX MapaJUIeNbHBIX IJIOCKOCTSX PaBHOMEPHO pacIpeiesieHbI 3aps/bl C
MOBEPXHOCTHBIMU IIJIOTHOCTSMH 01 U 02 (puc. 13). Tpebyercs: 1) ucnons3ys reopemy Octporpan-
ckoro- ['aycca ¥ MpUHIMI CyNEepIIO3ULIMH 3JIEKTPUUECKUX M0JIeH, HalTh BbIpaxkeHue E(X) Hanpsi-
KEHHOCTH 3JieKTpudeckoro nous B Tpex oonactsx: I, I u III. Ilpunsare o1 = 20, 02 = 0, 2) BbIUUC-
JIUTH HaIPSHKEHHOCTH £ 1O0JIs B TOUKE, pacHoOJIOKEHHOM cieBa OT MIIOCKOCTE!, M yKa3aTh HalpaB-
Jenue Bektopa E; 3) moctpouts rpaduk £ (x).

335. Iumois ¢ aIeKTpudeckuM MOMeHTOM p = 100 nKi - m CBOOOTHO YCTAaHOBWICS B CBOOOTHOM
AIIEKTPUUYECKOM TOJI€ HanpspKeHHOCThIo £ = 200 kB/m. Onpeaenuts padoTy BHEIIHUX CHII, KOTO-
PYIO HEOOXOIMMO COBEPIIHTH JII TOBOPOTA U0 Ha yron o = 180°.

345. DneKTpoH, MPOAs B IJIOCKOM KOHJIEHCATOpE MYTh OT OJHOM MJIACTUHBI 10 JPYroi, MpHoo-
pen ckopocth v = 10° m/c. PaccTosne Mexmy miacTuHamu d = 8 mm. Haittu: 1). PazHocTs mo-
teHmanoB U mexnay nmiuactunamu; 2) [ToBepXHOCTHYIO IUIOTHOCTH 3apsia o Ha TUIACTHHAX.

355. JIBa 0MHAKOBBIX TUIOCKHX BO3IYITHBIX KOHACHCATOpa eMKOCThI0 C = 100 n® xaxapii co-
€/IMHEeHBI B 6aTapero rnocneaoBaTeabHo. OnpenenuTb, Ha CKOJIbKO H3MEeHUTCs eMKocTh C Gatapen,
€CJIM MTPOCTPAHCTBO MEXK]TY IJIACTUHAMHU OJTHOTO M3 KOH/IEHCATOPOB 3aMOJHUTH MapaduHOM.
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365. D/IC Garapeu ¢= 24 B. Haubosnbias cuiia Toka, KOTOPYIO MOXET AaTh 0arapes Imax = 10 A.
OnpenenuTh MaKCUMAIBHYIO MOIITHOCTE Prax, KOTOPast MOKET BBIICTSATHCS BO BHEIITHEH IICTIH.
375. Cuna Toka B MpOBOAHUKE U3MEHSETCS CO BpeMeHeM 1o 3akony | = losinwt. Haiitu 3apsg Q,
MPOXOIAIINIA Yepe3 MOoNepeyHoe CeueHrne MPOBOIHMKA 3a BpeMs t, paBHOe nofoBuHe nepuoja 7,
Ecnu HauanpHas cwta toka lo = 10 A, uuknndeckas yacrora o = 50 zc™t.

(’;, 6}

Puc.13

KonTponbnas pabota No 4.
Bapuanr 5.

405. ITo Torkomy KoJbily paaumycoM R =20 cm teder Tok [ = 100 A. Onpenenuth MarHUTHYIO
WHAYKIHIO B Ha ocu Konblia B Touke A (puc. 5). Yron B = m/3.

415. Tonkwuil mpoBoA JuiHON £ = 20 cM M30THYT B BUJE MOJIYKOJIbLIa M ITOMEIEH B MAarHUTHOE
none (B =10 mTn) Tak, yTo mIoma s MoIyKoIblia NepneHANKYIIpHA JIMHUSIM MarHUTHOM HHIYK-
uuu. [1o mpoBoay nponyctunu Tok I = 50 A. Onpenenuts cuny F, AeficTByIOIIyI0 Ha TTPOBO/I.
[TonBopsmKe MpoOBOAA HAMIPABIICHBI BIOJIb TUHUI MAarHUTHOW MHAYKIIUU.

425. Torkoe KoibI0 pagnycoM R = 10 cM HeceT paBHOMEpHO pacmpesesieHHbIi 3apsan Q = 80
HK11. Kounblio Bpamaercs ¢ yriioBoit ckopoctbio @ = 50 paji/c OTHOCUTENBLHO OCH, COBIIAIAOIIEH
C OJHMM M3 JAUaMeTpoB KoJiblla. HaliTh MarHUTHBIH MOMEHT pm, OOYCIIOBJIEHHBII BpalleHUEM
KOJIbIIA.

435. 3apspkeHHast 9acTUIa POIILIa YCKOPSIONTYo pa3HocTh moteHIanoB U = 100 B u, BneTes B
oHOpoHOoe MarHuTHoe noise (B = 0,1 Tn), crana aBurarbes Mo BUHTOBOM JMHUU ¢ marom h =
6,5cm u pamuycom R =1 cm. OnpenenuTs OTHOLIEHUE 3apsi/ia YaCTHIII K €€ Macce.

445. Ognoponusie MarautHoe (B = 2,5 mTn) u snexrpuueckoe (E = 10 kB/M) monst ckperieHsl
TI0J1 IPAMBIM YITIOM. DIEKTPOH, CKOPOCTH V KOTOpOro pasHa 4 - 108 m/c, BieTaer B 3Tu moNs Tak,
YTO CHJIBI, AEMCTBYIOLINE HA HETO CO CTOPOHBI MArHUTHOT'O U JIEKTPUYECKOTO MOJIEH, CO HAIIPaB-
nersl. ONpeNenuTh YCKOPEHHE, @ IEKTPOHA.

455. KBasipaTHbIif KOHTYp cO cTopoHO#l o = 10 cM, B KOTOpOM TedeT Tok | = 6 A, HaxonuTcs B
MarautHoM nosie (B = 0,8 Tn) mox yrimom o = 50° k nunusm uaaykuun. Kakyio padoty 4 Hy»XHO
COBEpILIUTH, YTOOBI IIPU HEU3MEHHOH CHJIe TOKA B KOHTYPE U3MEHUTH €ro (popMy Ha OKPYKHOCTB?
465. Pamka u3 nmpoBoaa conpotusieHrneM R = 0,04 Om paBHOMEpHO BpaImaeTcsi B 0OJTHOPOTHOM
MarHuTHOM mone (B = 0,6 Tn). Ock BpamieHus JeXUT B MIOCKOCTH paMKH U MEPIEHINKYISIpHA
muHASM rHAyKouA. Thnomans pamku S = 200 cm?. Onpenenuts 3apsag Q, KOTOPBIH MOTEUET 1O
paMKe Ipy U3MEHEHUH yIila MeXIy HOPMaJbio K paMKe U JMHUAMU HHAYKIuuU: 1). ot 0 1o 45°; 2)
ot 45 no 90°.

475. Conenoup cogepxkut N = 800 ButkoB. CeueHue cepAeuHrKa (U3 HEMarHUTHOTO MaTepualia)
S =10 cm?. TTo 0OMOTKE TedYeT TOK, CO3MAOIINI MoJe C uHayknuend B = 8 MTn. Onpenenuts
cpennee 3nauenue DJIC « £ s caMOMHIYKIMHK, KOTOPask BO3HUKAET Ha 3a)KUMaX COJIEHOUA, ECIIH
CHJIa TOKA YMEHbIIAeTCs MPaKTUYECKH 10 HyIs 3a BpeMs At = 0,8 mc.
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Kontposbnas padora Ne 3.
Bapuanr 6.

306. Toueunsie 3apsaast Q1 = 30 mxKn n Q2 = -20 mxKn naxonsarcs Ha pacctostHuu d = 20 cm pyr
ot apyra. OnpenenuTb HanpsHKEHHOCTD IEKTPUYECKOro Mosist £ B TOUKe, yIaleHHON OT IePBOro
3apsina Ha paccrosiHuu 1 = 30 cm, a oT BTOporo - Ha 2 = 15 cm.

316. Ilo ToHKOMY KOJBITY paguycoM R = 2(0) cm paBHOMEPHO pacIipeieieH C IMHEHHOM TI0THO-
cTbio 7 = 0,2 mxKn/m 3apsia. OnpenenuTs HanpsHKEHHOCTh £ AIEKTPHYECKOrO OIS, CO3/1aBaEMOT0
pacrpeielIeHHbIM 3apsiIOM B TOUYKE A, HAXOISIIEHCS Ha OCH KOJIbIla Ha pacctosuuu h = 2Rot ero
HEHTpA.

326. Ha nByx GeCKOHEUHBIX MapalIeNbHbIX MIOCKOCTSIX PAaBHOMEPHO PACIpPENEICHbI 3apsiabl C
MOBEPXHOCTHBIMU IUIOTHOCTSMHU 01 U 02 (puc. 15). Tpebyercs: 1) ucnonn3ys reopemy Octporpai-
ckoro- ['aycca ¥ IpUHIUI CYNEepIIO3ULIMHU SIIEKTPUUECKUX MOJIeH, HalTH BhIpakeHue E(X) Hampsi-
KEHHOCTH A1eKTprudeckoro nojs B Tpex oonactax: I, [ u 1. [Tpunsiteor = 40, 02 =2 0, 2) NpuHATH
o = 40 nK1/M? ¥ TOUKy PacTONOKUTh MEXKTY TIOCKOCTSMH; 3) MOCTpouTh rpaduk E (x).

336. UeTbipe OAMHAKOBBIX KAIUTH PTYTH, 3apPsDKEHHBIX 70 MOTeHIMana ¢ = /() B, cauBaroTcs B
onny. KakoB nmotenmman ¢1 oOpa3oBaBieics Karau?

346. ITsunaka Maccoi m = 5 ke, Hecymias Ha cede N = 10 a1ekTpoHOB, IpoIIa B BaKyyMe YCKO-
psitonryto pazHocts norenuuanoB U = [ MB. KakoBa kunetnueckas 3ueprus 7 neuinaku? Kakyro
CKOPOCTh 0 MpruoOpesia NblIIMHKa?

356. /IBa konaeHcaropa eMkocTaMu C1 = 5 ux®@ u C2 = 8§ mx® cCOeAMHEHBI TIOCTEI0BATENBHO U
npucoeanHeHb k 6atapee ¢ DJ[C ¢ = 80 B. Onpenenuts 3apsibl Q1 1 Q2 KOHIEHCATOPOB U pa3-
HocTu noteHnuanoB Ui UsMmexay ux oOKIaiKamH.

366. Akxkymymsatop ¢ DJIC ¢ = 12 B 3apspKaeTcsi OT CETH MOCTOSTHHOTO TOKa ¢ Hanpsbkeanem U
= 15 B. Onpenenuth HaNpsHKEHUE HA KIEMMax aKKyMYIIATOpa, €CJIM ero BHYTPEHHEE COMPOTUB-
nenue R; = 10 Om.

376. 3a Bpemst ¢t = /() ¢ ipu paBHOMEPHO BO3PACTAIONICH CHUJIe TOKA OT HYJS 10 HEKOTOPOT'O MaK-
CMMyMa B IIPOBOJIHUKE BBIJEIHIOCH KOJMYECTBO TEIIOTHl O = 40 x/{owc. OnipefenuTb CpeIHIo0
CUIIy TOKa ¢ / ) B IPOBOJIHUKE, €CJIU €ro CONnpoTuBieHue R = 25 Om.

7 . V//4

Puc.15
406. ITo 1ByM OECKOHEUHO JJTMHHBIM TPOBOJIaM, CKPEIIICHHBIM IOJT MPSMBIM yTJIOM, TEKYT TOKH

l1m 12 =211 (I. =100 A). Onpeaenuts MArHUTHYIO HHAYKIHIO B B TOUKe A, paBHOY/aJIEHHOH OT
poBo10B Ha paccrosare d = 10 cMm (puc. 6).
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416. Ilunsr reneparopa mmHou | = 4 M Haxomsarcs Ha paccrostaum d = 10 cM gpyr ot apyra.
Haiitu crity B3aMMHOTO OTTQJIKUBAHUS IIHWH IIPA KOPOTKOM 3aMBIKAHUU, €CIHU TOK I3 KOPOTKOro
3aMbIKaHUS PaBEH S5 KA.

426. 3apsn Q = 0,1 mxKn paBHOMepHO pactipenenéH mo crepxkuio mHoi £ = 50 cm. CTepkeHb
BpaIllaeTCs C YIII0OBOI CKOPOCThIO ® = 20 paji/c OTHOCUTEIBHO OCH, IEPIEHIUKYISIPHON CTEPIKHIO
U IIPOXOAAIIEH uepes ero cepeanny. HallTé MarHUTHBIH MOMEHT Pm, 00YCIIOBIICHHBIH BpallleHHEM
CTEePXKHSI.

436. DNEeKTPOH BIETEIN B 0JHOpOoIHOE MaruuTHoe oje (B =200 m Ti) neprneHiuKyasspHO JTHHUSM
MarHUTHON MHAYKIUHU. ONpenenuTh CUILy SKBUBAJICHTHOIO KPYroBOro Toka Ly , co3gaBaemMoro
JIBI>KEHUEM 3JIEKTPOHA B MArHUTHOM I10JI€.

446. OpHO3apsAIHBIA MOH JTUTHS Maccoil m = 7 a.e.M. PO YCKOPSAIOIIYIO Pa3HOCTh MOTEHIIU-
anoB U =300 B MarHUTHOE U 371eKTpuyecKoe rnosisd. Onpenennts MarHuTHYI0 HHIYKIUIo B nons,
€CJI TPAeKTOpHsl MOHA B CKPEIIEHHBIX MOJIAX MpsMojiuHeiHa. HampsokeHHOCTh E anexTpuye-
CKOTO T0Js paBHA 2 KB/M.

456. ITnockuit KOHTYp ¢ TOKOM | =5 A, cB0OOOHO YCTaHOBHUIICS B OJTHOPOJTHOM MarHUTHOM I10JIE
(B = 0,4 Tn). Inomanas kouTypa S = 200 cm?. Tlopmep:kuBas TOK B KOHTypE HEM3MEHHbIM, €ro
MOBEPHYJIM OTHOCUTEIBHO OCH, JIKAIIEH B MJIOCKOCTU KOHTYypa, Ha yroi o = 40°. Onpenenurb
COBEPIICHHYIO TP 3TOM paboTy A.

466. ITpoBosiouHbIi BUTOK auameTpoM D = 5 cM u comporuBiienneM R = 0,02 Om HaxoauTcs B
oHOpoAHOM MarHutHoM nosne (B = 0,3 Tu). IInmockocts BUTKa coctaBinseT yroi ¢ = 40° ¢ 1uHH-
smu nHAYKIAA. Kakoi 3apsa Q mporeder 1mo BUTKY MPH BBIKJIIFOUEHUH MarHUTHOTO ITOJIST?

476. ITo xarymike nHAYKTUBHOCTRIO L = 8 Mk['H Teuer Tok | =6 A. OnpenenuTs cpegHee 3HaUe-
aue DJIC « £ »» CaMOMHIAYKIIMK BOSHUKAIOIIEH B KOHTYPE, €CIIH CHJIa TOKA M3MEHUTCS ITPAaKTHYe-
CKHM J10 HyJIs1 3a Bpems At =5 mc.
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KonrtponsHas padora Ne 3.
Bapuanr 7.

307. B BepmmHax MpaBUIILHOTO TPEYTOJILHUKA CO CTOPOHOH o = [0 cm HaxonsaTcs 3apsansl Q1 =
10 mxKn, Q2 = 20 mxKn u Qs = 30 mxKn. Onpenenuts cuny F, nelictByromryto Ha 3apsan Q1 co
CTOPOHBI JIBYX IPYI'HX 3aps0B.

317. ITo TOHKOMY MOJYKOJIbILY paBHOMEPHO pactpenesneH 3apan O = 20 mxKn ¢ TuHEHHOH 1m10T-
HOCTBIO T = 0,1 mxKn/m. OnpenenuTh HaNPsHKEHHOCTh £ 3JIEKTPUUECKOTO IO, CO3AaBaEMOTO
pacnpeeIeHHbIM 3apsiIoM B Touke (), COBIAAOIIEH C LIEHTPOM KOJIbIIa.

327. Ha nByx 0OE€CKOHEUHBIX MapaJUIeNbHBIX IJIOCKOCTSX PaBHOMEPHO PacIpeieseHbI 3apsbl C
MOBEPXHOCTHBIMU IJIOTHOCTSIMHU 01 U 02 (puc. 17). Tpebyercs: 1) ucnonn3ys reopemy Octporpai-
ckoro- ['aycca ¥ MpUHIUI CyNEepIIO3ULIUU SIIEKTPUUECKUX M0JIeH, HalTh BbIpaxkeHue E(X) Hampsi-
KEHHOCTH 3JIeKTpruecKoro noss B Tpex oonactsx: I, [l u III. [Ipunareol = g, 02 =-2 0, 2) NpuHATH
o = 20 nKn/m? ¥ TOUKY PacTIONOKATH CIIPaBa OT IIOCKOCTedL.; 3) moctponts Tpaduk E (x).

337. ToHKHMIi cTep>KEHb COTHYT B KOJbLO paguycoM R = /0 cm. OH paBHOMEPHO 3apsiKEH C JIH-
HEWHOM TUIOTHOCTHIO 3apsna 7 = 800 nKn/m. OnpeaenuTts MOTEHIUAT ¢ B TOYKE, PACTIONOKEHHOM
Ha OCH KOJIblIa Ha paccTOsIHUU A = [() cm OT €ro IeHTpa.
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347. Kakoif MUHUMaJIbHON CKOPOCTBIO Umin JOHKEH 00J1a1aTh MTPOTOH, YTOOBI OH MOT JIOCTUTHYTh
MOBEPXHOCTH 3apsHKEHHOTO0 /10 moTeHuuana ¢ = 400 B merannndeckoro mapa (puc. 18)?

357. TInockuit KOHACHCATOP COCTOUT M3 JABYX KPYIJIBIX IUIACTHH paguycoM R = 10 cm Kaxmas.
Paccrostane mexay mactunamu d = 2 mm. KoHaeHcaTop MPUCOSTUHEH K HCTOYHHUKY HAIPSIKe-
Husa U = 80 B. Onpenenuts 3apsan Q v HaNpspKEHHOCTH E mosist koHaeHcaTopa B IBYX ClIyJasx: a)
TUDIIEKTPUK — BO3AYX; 0) TUAIEKTPUK — CTEKIIO.

367. Ot ucrounuka ¢ Hanpspkerrem U = 800 B HeoOX0oauMo nepeiaTh TOTPEOUTETI0 MOIITHOCTh
P = 10 xBm na Hekoropoe paccrosinue. Kakoe Hanbosblliee COnpoTUBIEHUE MOKET UMETh JIMHUS
nepenavu, YToosl HoTepH 3Hepruu B Hell He npeBbimanu 10 % ot nepenaBaemoit MmoutHOCTH?
377.3aBpemsi t = § ¢ Ipu paBHOMEPHO BO3PACTABIIIEH CHJIE TOKA B IPOBOJHHUKE COTIPOTHBIICHUEM
R = 8 Om Beimenuinock konmuectBO TemnoThl O = 500 Joc. OnpeneauTs 3apsy J, TPOXOIAIINI B
MPOXOJISIINIA B TPOBOJHKUKE, €CIIM TOKA B HAYAJILHBI MOMEHT BPEMEHU paBHA HYIIIO.

KonTponbnas padota No 4.
Bapuanr 7.

407. I1o GeCKOHEYHO JJTMHHOMY MTPOBOJY, H30THYTOMY TakK, KaK 3TO IOKa3aHo Ha puc. 19, Teuer
Tok [ =200 A. Onpenenuts MarHuTHY10 UHAYKIUIO B B Touke O. Pagnyc ayru R = 10 cm.

417. KsazpaTHbIil KOHTYp co cTopoHOi o = 10 cM, o kotopomy Teuer Tok [ = 50 A, cBoOonHO
YCTAHOBMJICS B OJHOPOAHOM MarHuTHOM nose (B = 10 mTu). Onpenenuts uzmenenue All noren-
LIMAJIbHOM 3HEPTUU KOHTYpa IIPHU IOBOPOTE BOKPYT OCH, JIeXkalllel B INIOCKOCTH KOHTYpa, Ha Yroj
9=180°.

427. DNeKTpOH B aTOME BOJIOPOJIA ABIKETCS BOKPYT siipa (TIPOTOHA) MO OKPYKHOCTH PAJTNYCOM
R =53 cMm. OnpenennTs MarHUTHBIM MOMEHT Pm 3KBUBAJEHTHOI'O KPYrOBOI'O TOKA.

437. TIpoTOH MpOIIeN YCKOPSFOIIYIo pa3HocTh noreHimanoB U = 300 B u BieTes B 0JTHOPOTHOE
marautHoe nosne (B =20 m To) mox yrimom o = 30° k TMHUSAM MAarHUTHOM uHAyKIuu. OnpenenuTsb
miar h u paguyc R BUHTOBO# TMHUY, 110 KOTOPOH OYyAET ABUTaThCs MPOTOH B MATHUTHOM IIOJIE.
447. Anbda-yacTuia, UMeroas cCKkopocTh v = 2 MM/c, Bieraer noa yriaom o = 30° Kk coHarnpas-
neHHoMy mMarHutHomy (B = 1 MmTin) u anexrpuueckomy (E = 1 kB/M) monam. Onpenenuts ycko-
peHue a” anb(ha-4acTUIIbL.

457. BUTOK, B KOTOPOM MOJIJIEP>KUBACTCS TOCTOSTHHAS cujia Toka | =60 A, cB0OOIHO yCTaHOBUIICS
B OHOPOJIHOM MarHuTHOM moJje (B = 20 mTun). uamerp Butka d = 10 cm. Kakyro paboty A
HY>KHO COBEPILHUTH JUIsl TOTO, YTOOBI MOBEPHYTh BUTOK OTHOCUTEIBHO OCH, COBIAJAIOIIEH ¢ Tua-
METpOM, Ha yroi a = m/3 ?

467. Pamka, conepkamasi N = 200 BUTKOB TOHKOTO ITPOBOJIA, MOKET CBOOOHO BPAIATHCS OTHO-
CHTEIBHO OCH, JexkKallel B miockocTu paMku. Ilnomans pamku S = 50 cm2. Och paMKH MeprieH-
JTUKYISIpHA TUHUSAM UHIYKIUU OAHOPOJHOTO MarHuTHOTO nosst (B = 0,05 To). OnpenenuTs Mak-
cuManbHyi0 DJIC & max, KOTOpas UHAYILHMPYETCS B PAMKE IIPU €€ BPAIEHHH ¢ 4acToToi N =40 ¢’
1

477. B a1eKkTpUYecKoil 1enu, coepxkaieii pesucrop conporusieHreM R = 20 OM U KaTymiky

uHAYKTUBHOCTBIO L = 0,06 I'H, Teuer Tox | =20 A. Onpenenuts cuiny Toka | B enu udepe3 At
= 0,2 Mc mocie ee pa3MbIKaHHUsL.
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Konrponsnas padora Ne 3.
Bapuanr 8.

308. B BepmmHax kBajpara HaxoasaTcs oauHakoBbie 3apsaapl Q1 = Q2 = Q3 = Q4 =8 - / 01° K.
Kakoii orpunarenbupiii 3apsa Q HYKHO MOMECTUTh B LIEHTPE KBaJpaTa, YTOOBI CHjla B3AUMHOTO
OTTaJIKMBAHUS TOJOKUTENBbHBIX 3apsi/10B Oblla ypaBHOBEIIEHA CUJION MPUTSKEHHSI OTpULIATEIIb-
HOTO 3apsijaa’?

318. YeTBepTh TOHKOTO KOJIbIIA pagnycoM R = /() cm HECET paBHOMEPHO PACTIPECTICHHBIN 3apsi/I
0O = 0,05 mxKn. OnpenennTs HaIPsHKEHHOCTD E anekTpudeckoro moJs, co3aaBaeMoro pacmupese-
JICHHBIM 3aps0M B Touke O, COBMAAIONICH C IIEHTPOM KOJIbLIA.

328. Ha nByx KoakcualdbHBIX OECKOHEYHBIX MIJIUHApPaX paaumycamu R u 2R paBHOMepHO pacmpe-
JIEJICHBI 3apsi/ibl C TOBEPXHOCTHBIMH TUIOTHOCTSIMU 01 U o2(puc. 20). Tpedyetcs: 1) ucnonb3ys
teopemy OcTparpaackoro - ['aycca: HallTH 3aBUCUMOCTH £ (T) HAIPSHKEHHOCTH JIEKTPUUECKOTO
noJist oT paccrostHus s Tpex oosacreit: I, I u III. [lpunare o1 = - 20, 02 = 0, 2) BBIUUCIUTH
HANpsHKEHHOCTh £ B TOUYKE, Y/IaJICHHOHN OT OCH LHWJIMH/POB HA pacCTOSIHUE I, U YKa3aTh HaIlpaBiie-
uue Bextopa E. Ipunats o = 50 uKu/m?, r = 1,5 R ; 3) moctpouts rpadpux  E (r).

338. [Tosie 06pa30BaHO TOYCUHBIM JUIIOJIEM C MIEKTPUICCKUM MOMeHTOM p = 200 nKn - m. Onipe-
JENUTh Pa3HOCTh MoTeHuuanoB U AByX TOYEK MO, PaCHOJIOKEHHBIX CUMMETPUYHO OTHOCH-
TEJIbHO JAUIOJS HAa €r0 OCHU Ha pacCTOSIHUM 7 = 40 cm OT LIeHTpa TUIOJIS.

348. B omHOpOHOE IEKTPUUECKOE MOJIE HAMPSHKEHHOCThIO £ = 200 B/m Bietaet (B0 CUIIOBON
JIMHHH ) JIEKTPOH CO CKOPOCTHIO 0o = 2 Mm/c. OnipenenuTh paccTosiHue £, KOTOPOE MPOUIET JJIeK-
TPOH J0 TOYKU, B KOTOPOU €ro CKOpOCTh OyJIeT paBHA MTOJIOBUHE HauyaIbHOM.

358. JIBa MeTaytnyeckux mapuka paguycamu Ry = 5 cunR2 = 10 cm umetot 3apsiaet Q1 = 40 uKn
u Q2 = - 20 nKn coorBerctBeHHO. Haiitn snepruto W, KoTopas BBIIEIUTCS MPH paspsjie, eciu
HIapbl COEAMHUTH MPOBOTHUKOM.

368. IIpu BKIIOYEHUH 3JIEKTPOMOTOpPA B ceTh ¢ HanpsbkenueM U = 220 B on notpebnser Tok | =
5 A. OnpenenuTh MOILIHOCTb, TOTpedsieMyto MoTopoM, U ero KIIJI, ecnu conporusienue R 06-
MOTKHU MOTOpa paBHO 6 Om.

378. OmpenenuTh KOJIWYECTBO TEIIOTH Q, BBIAETHBINEECS 3a Bpemst ¢ = /() ¢ B IPOBOJHUKE CO-
npotuieHueM R = /() Om, ecnu cuia TOKa B HEM, paBHOMEPHO YMEHbIIAsCh, U3MEHUIIACh OT |1
=10Amol2=0.

408. ITo Tonkomy Koubly TedeT Tok [ = 80 A. OnpenenuTs MarHUTHYIO HHAYKIMIO B B Touke A,
paBHOYJAJIEHHOM OT TOYEK KoJiblia Ha paccTosgHue r = 10 cMm (puc. 21). Yroa a = n/6.

277 5 - .
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chope}me a OIpEeACIISIeTCS B MOMCHT BXOXKICHUS 3ap$m<eHH0171 YaCTHULbI B 00macth TIPOCTPAHCTBA, TJ€ JIOKAJIN30BaHA OTHOPOJAHBIC MATHUTHOC U
DJICKTPHUIECKOEC ITOJIA.
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Kontponbnas padota Ne 4.
Bapuanr 8.

418. Tonkoe mpoBoAsIIee KOIbIO ¢ TOKOM I = 40 4 MOMENIEHO B OJHOPOAHOE MAarHUTHOE TIOJIC
(B = 80 mTux). IlnockocTs Konblia NEPIEHANKYIApHA IUHUSIM MarHUTHOM mHAyKuuu. Pagnyc R
KoJiblia paBeH 20 cm. Haiitu cuny F, pactaruBaroniyro KoJbliio.
428. CrutomHo# mummHAp paguycoM R =4 cm u BeicoToi h = 15 cM HeceT paBHOMEpHO pacripe-
JeneHHsli mo o6bemy 3apan (2 = 0,1 mx Kin/m®). Humuaap Bpamaercs ¢ wactoroit n = 10 ¢
OTHOCHUTEJIBHO OCH, COBIIAJAIOIIEH C €ro TeOMETPUYECKON OChr0. HallTh MarHUTHBI MOMEHT Pm
IUIMH]IPa, 00YCIIOBICHHBIN €ro BpallleHHeM
438. Annda-uacTuiia, MpouIs YCKOPSIIONIYI0 Pa3HOCTh MOoTeHnranoB U, cTana IBUTaThCs B OJHO-
pomroM MarHuTHOM noJie (B = 50 M To) mo BuHTOBOM AWM ¢ marom h=5cM u pamguycom R
=1 cm. OnpenenuTh YCKOPSIOUIYIO pa3HOCTh MOTEHINAIOB, KOTOPYIO MPOILIA alb(ha-4acTHIIA.
448. [IpoToH mpoIIes HEKOTOPYIO YCKOPSIOIIYIO pa3HOCTh noTeHuanoB U U BieTen B CKpelleH-
HBIE MOJ] IPSIMBIM YIJIOM OJHOPOAHBIE nosist: MarHuTHOE (B = 5 MTn) u anexrpuueckoe (E = 20
kB/m). OmnpenenuTs pa3HOCTh NoTeHIMaNoB U, eclii MPOTOH B CKPEIIEHHBIX MOJSAX JIBHXKETCS
IIPSIMOJIMHEWHO.
458. B 0fHOpOTHOM MarHUTHOM M0JI€ MEPHIEHAUKYIISIPHO JIMHUAM UHIYKIIMH PACIONIOKEH II0C-
KMt KOHTYp TTomansio S = 100 cm?. TMoanepskuBas B KOHTYpe MOCTOSHHYIO cuty Toka | = 50 A,
€ro MepeMeCTHIIN U3 MOJIsl B 001acTh MPOCTPAHCTBA, T MOoJIe OTCYTCTBYET. OnpenenuTh MarHuT-
HYI0 UHJIYKIUIO B 1OoJs, €ciu NpyU IepeMelleHnn KOHTypa Oblia coBeplieHa padbora 4 = 0,4 JIx.
468. Ipsimoit mpoBosAIIHil cTepkeHb IIMHON ¢ = 40 cM HAXOJUTCS B OJJHOPOJHOM MarHUTHOM
none (B = 0,1 Tn). KoHubl cTepxHs 3aMKHYThI THOKUM MTPOBOAOM, HaxoasiuMmcs BHe nons. Co-
npotusiierue Beeit enu R = 0,5 Om. Kakast MmomnHocTs P notpeOyeTcs AJisi paBHOMEPHOTO Tiepe-
MEIICHUS CTEPKHS NEPICHIUKYISAPHO JTUHUSAM MarHUTHONW MHAYKIIUU CO CKOPOCThIO v = 10 M/c?
478. Llenib COCTOUT M3 KaTyIIKH HHAYKTUBHOCTHIO L = 0,1 I'H 1 ucrounnka toka. Mlcrounuk Toka
OTKJIFOUUIIN, HE pa3pbiBas Lenu. Bpems, uepes3 kotopoe cuia Toka ymenbiutes a0 0,001 nepso-
Ha4aJbHOro 3HaueHus, paBHo t = 0,07 c. OnpenenuTs CONPOTUBIEHUE KATYLIKH.

Puc.21

KonTponbhas padora Ne 3.
Bapuant 9.

309. Ha paccrossauu d = 20 cm HaxoaaTcs ABa ToueuHbIX 3apsaa: Q1 = -50 nKn uQ2 = 100 nKn.

Omnpenenuth cuny F, nefictByromyro Ha 3apsia Q3 = -/0 #Kn, yaaneHHbIH OT 000X 3apsI0B Ha

OJIMHAKOBOE paccTosiHue, pasHoe d.

319. Ilo ToHKOMY KOJIBITY paBHOMEpHO pactpeneneH 3apsan Q = 10 #Kx ¢ mTuHEeHHOW TNIOTHOCTHIO

7 = 0,01 mxKn/m. Onipenenuts HaIPsHKEHHOCTh £ 3JIEKTPUUECKOro IM0JIsA, CO3/1aBaeMOro pacipe-

JIETICHHBIM 3apsiIOM B TOUKE A, JIeKalleld Ha OCH KOJIbIIA U yIaJIEHHOM OT €ro IIEHTpa Ha PaccTos-

HUE paBHOE PaJNyCy KOJbIIA.

329. Ha nByx koakcHaldbHBIX OCCKOHEYHBIX IMJIUHApaX paaumycamu R u 2R paBHOMepHO pacmpe-

JIEJICHBI 3apsi/ibl C TOBEPXHOCTHBIMH TUIOTHOCTSIMHU 01 U o2(puc. 22). Tpebyercs: 1) ucnonssys
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teopemy Octparpaackoro-I'aycca: HailTH 3aBUCUMOCTh E (T) HaIpsDKEHHOCTH DJICKTPUUYECKOTO
moJist OT paccTostHus st Tpex obnacreid: I, [T u 1. [IpuHATh 01 = 0, 02 =- 0; 2) BEIYUCIUTH HATIPSI-
KEHHOCTh £ B TOUKe, yaJ€HHON OT OCH I[WJIMHIPOB HA PACCTOSIHUE I, U yKa3aTh HaIlpaBlICHUE
Bextopa E. Ilpunsars ¢ = 60 uKn/m?, r = 3 R ; 3) noctpouts rpadux £ (r).

339. DnekTpuyeckoe 1mosie 00pa3oBaHO OCCKOHEYHO IMHHOW 3apsiKEHHOW HUTHIO, JTUHEHHAs
IUIOTHOCTH 3apsiaa Kotopou v = 20 nKn/m. Onpenaenuts pa3HocTh moTeHnuanoB U AByX TOYeK
I0JIsI, OTCTOSIIIIMX OT HUTH HA PACCTOSIHUU 1 =8 cmu 2 = 12 cm.

349. DnexTpuyeckoe moie co3AaH0 OECKOHEYHOH 3apspKEHHOM MpSMON JTMHHUEH ¢ paBHOMEPHO
pacnpeneneHHbIM 3apsaaoM (7 = 10 vKn/m). OnpeaenuTb KHHETUYECKYIO SHEPTHIO 123JIEKTPOHA B
TOYKE 2, eciu B Touke | ero kuHetudeckas sueprust 71 = 200 3B (puc. 23).

359. IIpocTpaHCTBO MEX Y MIACTUHAMH IIJIOCKOTO KOHIEHCATOPa 3alOJIHEHO ABYMS CIOSIMH JIU-
aJIEKTpHKa: cTekia TonpHoi di = 0,2 cm u cioem mapaduna tommuuon d2 = 0,3 cm. PasHocTb
MOTEHITMAIOB MeXay oOknankamu U = 300 B. OnpenenuTs HaIPsDKEHHOCTh E MOJIS U MaJieHue
NOTEHLIMaNA B K&KJIOM U3 CIIOEB.

369. B cetb ¢ Hanpspkenrem U = 100 B MOAKITIOUNIN KAaTYIIKy ¢ conpoTuBieHneM R1 = 2 kOm u
BOJIbTMETP, COEUHEHHBIE NTocseqoBaTenbHo. [lokazanue BoasTMerpa Ur = 80 B. Korna katymky
3aMEHWIH JIpyroi, BoJbT™MeTp nokazan U, = 60 B. Onpenenuth CONMpoTHBICHUE Roapyroit ka-
TYIIKH.

379. Cuna Toka B 1enu u3MeHsiercs 1o 3akony | = losinwt. OnpeaenuTs KOJINIECTBO TETUIOTHI,
KOTOPOE BBIACIUTCS B IPOBOJAHUKE cONpoTUBIeHHEM R = /() Om 3a Bpemsi, paBHOE YETBEPTH I1e-
puona (ort1 =0 moto = 7/4, vne T= 10 ¢).

Puc.22 Puc.23

KonTponbhast padota Ne 4.
Bapuant 9.

409. Tlo nByM OECKOHEUHO IJIMHHBIM, MPSMBIM MapauieTbHBIM MPOBOAAM TEKYT OJMHAKOBBIE
toku [ = 60 A. OnpenenuTs MarHUTHYIO UHIYKIIUIO B B Touke A (puc. 24), paBHOYJaJICHHOU OT
npoBoJ10B Ha paccrosiHue d = 10 cMm. Yron B = /3.

419. KBajpaTHas paMKa U3 TOHKOTO TIPOBOJIa MOKET CBOOOIHO BPAIIATHCS BOKPYT TOPU30HTAb-
HOH ocH, coBHajarouei ¢ ogHoil u3 ctopoH. Macca m pamku paBHa 20 r. Pamky nomectunu B
onHopoaHoe MarautHoe nosie (B = 0,1 Ti), HanpaBieHHOe BepTHKaIbHO BBEpX. OnpeenuTh yroi
0L, Ha KOTOPBIA OTKJIOHWJIACh paMKa OT BEpTUKAIHU, KOTJa 1Mo Heil npomyctuiu Tok [ =10 A.

429. Tlo moBepxHOCTH IHcKa paanycoM R = 15 cm paBHOMepHO pacnpenener 3apsn Q = 0,2 Mx
K. luck Bparaercs ¢ yriaoBoii ckopocTbio @ = 30 paj/c OTHOCUTENBHO OCH, EPIIEHAUKYIIPHON
MJIOCKOCTH JIUCKA W MPOXOASAIIeH depe3 ero meHtp. OnpenennTs MarHuTHBIH MOMEHT Pm, 00Y-
CJIOBJICHHBIN BpaIllEHUEM JIUCKA.

439. NoH ¢ kuHeTndeckoit sueprueid T = 1 k3B nonan B omHOpoHOE MarHuTHOE T0J1e (B =21 ™
Tn) u cran aBUTATHCS MO OKPYKHOCTH. OTpefenuTh MarHUTHBIA MOMEHT Pm IKBHUBAJIECHTHOTO
KpPYyTOBOT'O TOKa.

449. Marautroe (B = 2 mTn) u snextpuueckoe (E = 1,6 kB/m) nonst conanpasnensl. [leprenau-
KysipHO BekTopaM B u E Bieraer anexTpoH co ckopocthio v = 0,8 Mm/c. OnpenenuTs yCKOpeHue
@’ JNMEeKTPOHA.

459. Ilnockuit koHTyp ¢ TokoM | = 50 A4 pacmonoxeH B 0JHOPOIHOM MarHuTHOM mose (B = 0,6
Tr) Tak, 9TO HOPMaJTh K KOHTYPY MEePICHINKYISIPHA THHUSAM MarHUTHOW HHIYKITUU. ONpeIeTnTh
paboTy, CoBepIIaeMyI0 CHIIaMU TOJIS TPU MEIJICHHOM ITOBOPOTE KOHTYpa OKOJIO OCH, JIeXKaIlel B
IJIOCKOCTH KOHTYpa, Ha yroJ o = 30°.
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469. TTpoBoIOYHEII KOHTYp MIomansio S = 500 cm? 1 conporusiaerneM R =0,1 OM paBHOMEPHO
Bpamiaercsi B OAHOPOAHOM MarHUTHOM nosie (B = 0,5 Tn). Och BpallleHus JIEKUT B MIOCKOCTU
KOJIbIIa ¥ MEPIEHAUKYIISIPHA TMHUSAM MarHUTHON MHAYKUMU. OnpeaenuTb MaKCUMaIbHYI0 MOIII-
HOCTb  Pax, HEOOXOIUMYIO /ISl BpaIlleHUsI KOHTYpa ¢ YII0BOU CKOPOCThIO ® = 50 pan/c.

479. IcTouHUK TOKa 3aMKHYJIM Ha KaTymKy conpoTuBieHueM R =10 OM u MHAYKTHBHOCTBIO L
=0,2 I'n. Yepes kakoe BpeMsi culia TOKa B LIeNH JOCTUTHET 50% MaKCUMaIbHOTO 3HAYCHUS?

S g
= S
> 5 ~
o ~
= =
Puc.24
Cemectp 3
Konrtponsnas padora Ne 5.
Bapuanr 0.

1. YcranoBka ans HabmogeHus kojen HproToHa ocBemmaeTcss HOpMajabHO MaJa0lIM MOHOXPO-
MaTuueckuM cBeToM (A = 590 um). Panuyc kpuBu3HbI R JIMH3BI paBeH 5 CM. ONPEAETUTH TOJILIUHY
d3 BO3IYIIHOTO MMPOMEXKYTKA B TOM MECTE, II¢ B OTPAKCHHOM CBETE HAOJII0JaeTCsl TPEThE CBETIIOE
KOJIBILIO.

2. Paccrosinue Mex 1y mrpuxamu nqudpakuuonnoi perrerku d = 4 mxm. Ha penierky namaer HOp-
MaJbHO CBET C JUIMHOU BOHBI A = 0,58 MKkM. MakcuMyM Kakoro HauOOJBIIETO MOPSIKA JAeT 3Ta
peuierka?

3. [lyuok cBeTa majaer Ha IUIOCKOMAPAIUICTBHYIO CTEKISTHHYIO TUIACTHHY, HHXKHSS TIOBEPXHOCTh
KOTOPOH HaxoauTcs B Boje. [Ipu kakoM yriie najieHus €g CBET, OTPAXKEHHBINA OT IPaHUIIbI CTEKIIO
— BOJa, OyIeT MaKCUMAaJIbHO TOJSPU30BaH?

4. PensaTUBUCTCKUIM IPOTOH 001aa)l KWHETUYECKOM HEeprueil, paBHOWH SHEPrUU MOKOsI. Onpee-
JMTh, BO CKOJIBKO pa3 BO3PACTET €ro KHHETUYECKAast SHEPTHs, €CIIA €r0 UMITYJIbC YBEIUYUTCS B N
=2 pa3za.

5. CpeaHss SHepreTHdeckas CBETUMOCTh R moBepxHocTn 3emn pasHa 0,54 JIx/(cm?: mun). Ka-
KOBa JIOJDKHA OBITh Temrieparypa 7' MOBEpXHOCTH 3€MIIH, €CJIA YCIIOBHO CYUTATh, YTO OHA M3ITY-
qaeT Kak cepoe Telo ¢ ko3 duunentom uepuors ar=0,25?

6. Ha MHKOBYIO TUTACTHHY HAPaBICH MOHOXPOMATHYECKUH My4oK cBeTa. POTOTOK MpeKpalia-
eTcs MpH 3ajepxuBaroneii pasHocty noreHuuanoB U = 1,5 B. OnpenenuTs AJIMHY BOJIHBI A CBETa,
MaIal0NIeTo Ha MJIACTUHY.

7. OnpenenuTb UMIYIbC pe SJIEKTPOHA OTJAuH, €M (POTOH ¢ sHeprueit €1 = 1,53 MaB B pe3yinb-
TaTe paccesiHUsI Ha CBOOOTHOM 3JIEKTPOHE MOTEPSI 3 CBOEH SHEPTHUH.

8. ToueuHbIi HICTOYHUK MOHOXPOMATHYEeCKOTO (4 = 1 HM) U3IIydeHHUs: HaXOAUTCS B LIEHTpe cde-
pudeckoi 3auepHeHHOH Kon0bl paguycoM R = 10 cm. Onpenenuts cBETOBOE JaBl€HUE p, IIPO-
U3BO/IMMOE Ha BHYTPEHHIOIO MTOBEPXHOCTh KOJIOBI, €CIIM MOIIHOCTh UCTOUYHUKA P = 1 kBT.

KonrtponsHas padora Ne 5.
Bapuanr 1.

1. Mexny CTeKISTHHOW TIJIAaCTUHKOW W JIeKalled Ha HEeW IMIOCKOBBIMYKIIONW JIMH30W HaXOIUTCS
KUIKOCTh. HaliTh mokaszaTenb NpesoMIICHHS KHAKOCTH, €CIU PaAuyC I3 TPETbero TEMHOTO
KoJbila HeroTOHA mpu HAOIOACHUN B OTPAKEHHOM CBETE C JUTMHOW BONHBI A = 0,6 MKM paBeH
0,82 mm. Panmyc kpuBu3HbI 1MH3BI R = 0,5 M.

2. Kakoe HanmeHnbImee 9uciio Nmin IITPUXOB JOJKHA COePKATh TH(PpaKIIMOHHAS PEIIETKa, YTOOBI
B CIIEKTPE BTOPOTO MOPSIIKA MOKHO OBUIO BUJIETh Pa3elbHO JBE XKENThIC JIMHUU HATPHS C JJIU-
HaMu BOJH A1 = 589,0 HM u A2 = 589,6 um ? KakoBa jymmHa € Takoi penieTKy, eCi MOCTOSHHAS
peuerku d = 5 MkM?
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3. [lnacTuHKY KBapiia TOMIMUHON 0 = 2 MM MOMECTHIIM MEXy apaUIeIbHBIMUH HUKOJISIMH, B pe-
3y/lbTaTe YEro IUIOCKOCTh MOJSIPU3AMA MOHOXPOMATHYECKOTO CBETa MOBEPHYJIACh HA Yroll ¢
=53°. Kakoit HauMeHbIIIell TOMIIHMHBI Umin CI€IYET B3STh IUTACTHHKY, YTOOBI [TOJIC 3PEHHS TOJISPHU-
METpa CTaJI0 COBEPIICHHO TEMHBIM?

4. Yactuna JBUKETCS CO CKOPOCTBIO 0 = ¢/3, I/ie ¢ — CKOPOCTh cBeTa B Bakyyme. Kakyro no:to
SHEPTUU TMOKOS COCTABIISET KWHETUUECKAs SHEPTHUs?

5. Beruucnuth uCTUHHYIO Temnepatypy 1 Boib(ppaMoBOil pacKaleHHOH JIEHTHI, €CIIU paralloH-
HOW MUPOMETP TOKA3bIBACT TeMNeparypy Ipax = 2,5 KK. IIpuHATH, 4TO MoriomareipHas crnocoo-
HOCTB JIJIA BOJIb(paMa He 3aBUCUT OT YacCTOTHI U3ydyeHus U paBHa  ai = 0,35.

6. Kpacnas rpanuna dorodddexra ans nukna lo = 310 am. Onpenenuts MaKCUMaTbHYHO KHHE-
TUYECKYIO HEPIHI0 Tmax (DOTOIIEKTPOHOB B 3JIEKTPOH-BOJIBTAX, €CIM Ha IIMHK MaJaeT CBET C
JUTMHOH BOJHBI 4 = 200 HM.

7. ®oton npu 3 dpekre Komnrona Ha cBOOOHOM 3JIEKTpOoHE ObLT paccesH Ha yroi § =n/2. Onpe-
nenuTh uMIynkse p ( B MoB/c)?, mpuoGpeTeHHEIH SMeKTPOHOM, ecii 3Heprus (OTOHA 0 pacce-
saHus osuta €1 = 1,02 MaB.

2 1MbdB/c — equHKIIA UMITYJIbCA:
160x1073 Jpe

3 = 5,33><10_221<2 -mlc
3x10°m/c

1 MsB/c =
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Kontponbnas padota Ne 5.
Bapuanr 2.

1. Ha ToHKYI0 MJIEHKY B HalpaBJIEHUH HOPMAJIH K €€ MOBEPXHOCTH MaJaeT MOHOXPOMATUYECKUM
cBeT ¢ AnuHOoM BoJHBL A = 500 HM. OTpakeHHBIN OT Hee CBET MAKCUMAIIbHO YCUJICH BCIIEJICTBUE
UHTEPEPEHITHH.

2. Ha noBepxHOCTh IU(PPaKLIMOHHON PELIeTKH HOPMaJIbHO K €€ MOBEPXHOCTHU MaJaeT MOHOXPO-
matuyeckuii cet. [locTosHnas audpakimonHoi pemerku B N = 4,6 pa3a OoJblie IJIHHBI CBETO-
Boil BoiHbL. Haiitu ob6mee uncio M AudpakMOHHBIX MaKCUMyMOB, KOTOPbIE TEOPETUYECKU
MO>KHO HAOJIOJATh B JAHHOM CIIydJae.

3. [NapanmnenbHbIi My40K CBEeTa MEPEXOIUT U3 TIUIEPUHA B CTEKIJIO TaK, YTO MMYYOK, OTPAKCHHBIN
OT I'PAaHMUILIBI pa3/ielia 3TUX CPEl], OKa3bIBAETCSI MAKCUMAIbHO MOJISIPU30BaHHBIM. ONIpeenuTh yro
¥ MKy MMaIal0IIUM U MPEJTOMIICHHBIM ITy4YKaMHu.

4. TIpoToH ¢ kuHEeTHYECKOM 2Heprued T = 3 9B npu TopMoKkeHUH MOTEPSUT TPETh ITOU SHEPTHUH.
Ornpenenutb, BO CKOJIBKO Pa3 U3MEHWICS PEISTUBUCTCKUN UMITYIIBC O-HACTHUIIBI.

5. Uepnoe teno umeer temnepatypy 71 = 500 K. KakoBa Oyzaer temmneparypa T2 Tena, eciu B
pe3yJbpTaTe HarpeBaHUs MOTOK U3IyYEHUs YBEIUYHUTCS B N = 5 pa3?

6. Ha moBepXHOCTh Kanus majaer cBeT ¢ JIMHON BOHBI A = 150 HM. OnpeaenuTs MaKCUMalb-
HYIO KHHETHYECKYIO YHEPTHIO Tmax POTOIIEKTPOHOB.

7. PentrenoBckoe u3inydenue ( A = 1 HM) paccenuBaeTcs EKTPOHAMHU, KOTOPbIE MOYKHO CUHTATh
MPAKTHIECKH CBOOOTHBIMU. OTIpeIeInTh MAaKCUMATBHYIO JJIMHY BOJTHBI Amax PEHTT€HOBCKOTO
U3JIyYECHHS B PACCESIHHOM ITYUKE.

8. OnpenenuTh YHEPreTHYECKYIO OCBEIIEHHOCTH (00y4eHHOCTE) Ee 3€pKaIbHON MTOBEPXHOCTH,
€CJIM JIaBJICHUE p, IPOU3BOAUMOE U3ilyueHueMm, paBHo 40 mklla. M3nyueHue nagaer HOpMaabHO
K TIOBEPXHOCTH.

Konrtponsnas padora Ne 5.
Bapuanr 3.

1. Paccrosinue L ot mieneit 10 sxpana B onbiTe FOHra paBHo 1 M. OnpenenuTs pacCTOSHUE MEXIY
HIENISIMU, €clId Ha oTpe3ke anuHoi £ = 1 cm ykiageiBaercsd N =10 TeMHBIX HHTEp(EPEHITMOHHBIX
nosioc. Jlnmraa BoaHb A = 0,7 MKM.

2. Ha mudpaknnoHHYIO penieTKy majaeT HopMallbHO MapajuIeIbHbINA Mydok Oenoro ceera. Criek-
TPBI TPETHETO U YETBEPTOTO MOPAIKA YACTUYHO HAKJIAABIBAIOTCS ApYT Ha apyra. Ha kakyro 1y
BOJIHBI B CIIEKTPE YETBEPTOTO MOPsJIKA HaKJIaapIBaeTcs rpanuia (A = 780 HM) crieKTpa TPEThEro
nopsiaka?

3. KBaprieByto miacTHHKY ITOMECTHIIM MEX/TY CKPEIIEHHBIMUA HUKOJISIMU. [Ipn Kakoi HanMeHbIei
TOJIIKHE dmit KBApLIEBON IIACTHHBI IIOJI€ 3PEHUS MEXKAY HUKOJISIMU Oy/1eT MaKCUMAaJIbHO ITPOCBET-
neHo? [ToctosiHHas BpallleHus o KBaplia paBHa 27 rpajy/ Mm.

4. ITpu kakoi ckopocTH B (B JOJSIX CKOPOCTHU CBETA) PEIATUBUCTCKAs Macca JI000M 4acTHIIbI Be-
miecTBa B N = 3 pa3a 0oJibIlie MacChl TOKOS?

5. Temmnieparypa abcomoTHO yepHoro Tena T =2 kK. Onpenenuts JJIMHY BOJHBI Am, Ha KOTOPYIO
MPUXOJNUTCS MAKCUMYM 3HEPTUU U3IY4YEHHUS, U CIEKTPaJIbHYIO IJIOTHOCTh SHEPIe€TUYECKOM CBe-
TUMOCTH (M3Ty4aTeIbHOCTH) (7, T)max UL OTOH JITMHBI BOJTHBI.

6. ®otoH ¢ sHepruel € = 10 3B magaer Ha cepeOpsSIHYIO IUIACTHHY W BBI3BIBaeT (poTodhdeKT.
Onpenenuts UMIYIbC P, MOTYYEHHBIN MIACTUHOW, €CIIN MPUHAThH, YTO HAIIPABJICHUS JBHKEHUS
¢doToHa 1 POTOIIEKTPOHA JIexkKAT Ha OJTHOM MPAMOM, MEPIEHTUKYISIPHON MOBEPXHOCTH TIACTHH.
7. Kakas nons sHepruu ¢potoHa npuxoaurcs npu 3gpdexre KomnroHa Ha 37EKTPOH OTIAUH, €CITU
paccesiHre (GOTOHA TPOMCXOUT Ha yroj % = 1/2? Dueprus GpoToHa 10 paccesaus 1= 0,51 MaB.
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Kontponbnas padota Ne 5.
Bapuanr 4.

1. Ha cTeknsHHYIO IUIACTUHY II0JIOKEHA BBINYKJIOW CTOPOHOM IJIOCKOBBINYKJAsl JHH3A.
CBepxy JIMH3a OCBEIIEHA MOHOXPOMATHYECKUM CBETOM JIMHON BOJHBI A=500HM. HaliTn
panuyc R nuH3BI, €ciyu paauyc 4eTBEPTOro, TEMHOro KoJjbla Hbpl0TOHA B OTpa)k€HHOM
CBETE 4= 2 MM.
2. Ha nudpakimonnyro pemerky, coaepkamryto N = 600 mTpuxoB Ha MIUTUMETP, TaaeT HOP-
MasbHO Oeinblii cBeT. CrekTp MpoerupyeTcs MOMEIeHHONW BOJIM3U PElIeTKH JTMH30M Ha 3KpaH.
Onpenenutsd AnuHy ¢ CIIEKTpa IEPBOro NOPsKa Ha SKpaHe, €CIIM PaCCTOSIHUE OT JIMH3BI J0 dKpaHa
L=1,2m. I'paHuiibl BUAUMOTO crieKTpa: Agp= 780 HM, Ay = 400 HM.
3.Ilpu mnpoxoxkaeHun cBera depe3 TPyOKy mnmuHOUM {1 = 20 cM, comepkamyr pacTBOp
caxapa koHueHtpauueid C1= 10%, MI0CKOCTh NOJSIPU3ALUUA CBETA MOBEPHYJIACh HA YIOJ
¢1 = 13,3°. B npyrom pactBope caxapa, HAIUTOM B TpyOKy uinHOHN {2=15cM, MI0CKOCTh
MOJISIPU3allMi TOBEPHYJIAch HAa yroj ¢2 = 5,2°. Onpenenuts KoHIeHTpanu C2 BTOPOTo pac-
TBOpaA.
4. OnpenenuTb OTHOIICHUE PEJISITUBUCTCKOTO MUMITYJIbCa P-3JE€KTPOHA ¢ KHHETHYECKOH SHEp-
rueit 7=153 K KOMIITOHOBCKOMY UMITYJIbCY MoC 2JIEKTPOHA.
5. Onpenenutb Temieparypy 7' M S3HEPreTUUECKyK CBETUMOCTb (M3J1y4aTelabHOCTh) Re abco-
JIOTHO YEPHOTO Teja, €CIM MAaKCUMYM SHEPTUH U3TyYEHUS MPUXOAUTCS Ha IITUHY BOJHBI A=
600 uMm.
6. Ha ¢poTtosnemMeHT c KaToJ0oM U3 JUTHUS MafaeT cBeT ¢ AMuHON BonHB A=200 uM. Haiitu
HauMEHbIlIEe 3HAYEHUE 3aJepKUBarouiell pa3HOCTU MOTEHUHANIOB Umin , KOTOPYIO HYXHO
HNPUIIOXKHUTH K (OTOIIEMEHTY, YTOOBI IPEKPATUTh (DOTOTOK.
7. OnpenenuTh MaKCUMaJIbHOE U3MEHEHUE NJIMHBI BOJIHBI (AA)max TPU KOMITOHOBCKOM pacce-
SHHUH CBETa HAa CBOOOHBIX AJIEKTPOHAX U CBOOOJHBIX MPOTOHAX.
8. [laBnenue cBeTa, MPOU3BOAMMOE Ha 3EPKAIBHYIO MOBEPXHOCTH, p = 5 mlla. Onpenenuts
KOHIICHTPAIUIO 70 JOTOHOB BOIHM3U MOBEPXHOCTH, €CIIH JIJIMHA BOJIHBI CBETA, MAaJAl0IIero Ha
MOBEPXHOCTh, A = 0,5 MKM.

KonrtponsHas padora Ne 6.

Bapuanrt 0.

1. HeB030yXIIeHHBII aTOM BOJIOpPOJIA TOTIIONIAET KBAaHT U3NyYeHHs C JUIMHOH BonHBI 4 = 102,6
HM. Bpruncnutsb, nonesysch teopueil bopa, paguyc I 31ekTpoHHOH OpOUTBHI BO30YXIEHHOIO
aToMa BOJIOpoJa.

2. Beruucnuth Hanbosiee BEpOATHYIO 1eOpONIEBCKYIO JUIMHY BOJHBI 4 MOJIEKYJ a30Ta, COAepKa-
HIMXCS B BO3/lyX€ NP KOMHATHOM TeMIiepaType.

3. OLeHUTH C TOMOIIBIO COOTHOIIEHUS HEOIIPEIEIEHHOCTEH MUHUMANIbHYIO KHUHETHUECKYIO SHEP-
THUIO DJIEKTPOHA, IBIKYIIETOCs BHYTpH cepbl paauycom R = 0,05 am.

4. Yactuna HaxouTcsl B 0ECKOHEYHO ITyOOKOM, OJTHOMEPHOM, IPSIMOYTOJIbHOM MOTEHIIUAIBHOM
amuke. Haiitu oTHOIIEeHUE pa3HOCTH AEnn+1 COCETHUX IHEPreTUUECKUX YPOBHEH K sHepruu En
YJaCTHIIBI B TpeX ciaydasx: 1) n=2; 2)n=5; 3)n — oo,

5. Haittu mepuon monypacmnana Ty, paqnoakTUBHOTO U30TOMA, €CIIM €r0 aKTUBHOCTD 3a Bpems 1 =
10 cyr. ymensmmnach Ha 24 % 1o cpaBHEHUIO C IEPBOHAYATIBHOM.

6. OnpenenuTh KONMMYECTBO TEIUIOTH Q, BBIIEISIOIIEHCS TIPH paciiajie pajoHa akTHBHOCTRIO A =
3,7 101°Bk 3a Bpems t =20 muH. Kunetnueckas sHeprus T BbUIETAIOIIEH U3 paloHA A-4aCTUIIBI
paBHa 5,5 M»B.

7. OnpenenuTs TermioTy Q, HeoOXOAUMYIO JIJIsl HArpeBaHUsl KpUCTasuia Kaiaust maccoit m = 200 r
ot temneparypsl T1 =4 K 1o remneparypsr T2 =5 K. [IpuHSATH XapaKTepuCTHUECKYIO TEMIIEpa-
Typy Hebas nnsa kanust ®p = 100 K u cuurath ycinoBue T<<Op BBIIOIHEHHBIM.

38



8. OnpenenuTth 100 CBOOOTHBIX AJIEKTPOHOB B MeTIIe Tipu Temneparype T = 0 K, sneprum & ko-
TOPBIX 3aKJIFOUECHBI B UHTEPBAJIC 3HAYECHUN OT 72 Emax AO Emax-

Konrponsnas padora Ne 6.
Bapmuanr 1.

1. Beruucnuth 1o Teopuu bopa panuyc r, BTopoii cTaliioHapHOW OPOUTHI U CKOPOCTh 02 DIIEK-
TpOHA Ha 3TOM opOuTE AJIs aTOMA BOIOPOJIA.

2. Ompenenuts sHepruo A7, KOTOPYHO HEOOXOAWMO JOMOJHHUTEIBHO COOOLIUTH 3IIEKTPOHY,
4yTOOBI €r0 AeOpOIIeBCKas IJIMHA BOJIHBI YMEHBIIIIIACH OT A1 = 0,2 MM 10 A2 = 0,1HM.

3. Mcnonp3yst COOTHOIIEHHE HEONPEACICHHOCTE!, OLIEHUTh HauMEHbIIIee OmnOKU Av B ornpene-
JIEHUU CKOPOCTH JIEKTPOHA U MPOTOHA, €CIIM KOOPAUHATHI LIEHTPA MACC 3TUX YAaCTHUIl MOTYT OBITh
YCTaHOBJIEHBI C HEOIIPEJIEIEHHOCTHIO | MKM.

4. DNEeKTPOH HaxXOJIUTCsS B OECKOHEUHO ITyOOKOM, OJTHOMEPHOM, MPSMOYTOJIBHOM HMOTEHIMAIIb-
HOM situke mupuHon £ = 0,1 HM. OnpeienuTh B 3J1€KTPOH-BOJIbTaX HAMMEHBIIYIO Pa3HOCTh SHEP-
reTUYEeCKUX YPOBHEH 3J1eKTpOHA.

5. Onpenenutp, Kakas J0Js paAMOAKTUBHOTO H30TOMNA 2829514(3 pacmajaercs B TedeHue BpeMeHn  t
=06 cCyT.
6. Maccam=1r ypana 238U B paBHOBECHH C NPOAYKTAMH €T0 pacnazia BbIAEIIeT MOIHOCTE P
=1,07 - 107 Br. HaiiTu MonspHyto TernoTy Qm, BEIIEIIEMYIO YPAHOM 33 CpEIHEe BPeMs KH3HH
T aTOMOB ypaHa.
7. BeruncnuTh XapakTepucTHuecKyto Temneparypy Op Jlebast aiis xenesa, eciiu Ipu TemrepaType
T =20 K monspnas tergoeMkocTs xene3a Cm = 0,226 Ix/K-monb. YenoBue  T<<®p cuurath
BBITIOJTHCHHBIM.
8. 'epMmaHueBbIi KpucTal, muprHa AE 3anpenieHHol 30H6I B KOTopoM paBHa 0,72 3B, Harpe-
BatoT OT Temriepatypsl t1 = 0° C go Temneparypsi tz = 15° C. Bo ckosibKo pa3 BO3pacCTET €ro yAeb-
Hasi IPOBOJAUMOCTh?

Kontponsnas padora Ne 6.

Bapuanr 2.

1. Beruncnuts 1o Teopun bopa nepuos T BpaiieHust 3JI€KTPOHA B aTOME BOJIOPO/Ia, HAXOAIIEr0Cs
B BO30Y>KJIE€HHOM COCTOSIHUH, OIPEEIIIEMOM IJIaBHBIM KBAaHTOBBIM UHCIIOM

n=2.

2. Ha cKOJBKO 110 OTHOIIEHUIO K KOMHATHOM JTOJKHA H3MEHUTHCS TEMITEpaTypa UaealbHOro rasa,
4yT0OBI 1eOpoiieBcKas JJIMHA BOJIHBI A €ro MoJIeKysl yMeHbImiaach Ha 20 %?

3. KaKoBa JIOJDKHA OBITh KWHETHYECKast SHEPTHs 1 MPOTOHA B MOHOYHEPTETUYECKOM ITyUKe, HC-
TONB3YEMOT0 ISl HCCIIEI0BAHMS CTPYKTYPHI ¢ THHEHHBIME pasmepamu £ = 10" 3cm?

4. Yactuna B 0€CKOHEYHO TTTyOOKOM, OJTHOMEPHOM MPSAMOYTOJIbHOM MTOTEHIIMAIBLHOM SILIUKE IIH-
puHOI1 £ HaxX0UTCs B BO30YKAEHHOM cocTosiHUM (N = 3). OnpenenuTs, B KAKUX TOYKaX UHTepBaia
0 < X <{ MIOTHOCTH BEPOSTHOCTH HAXOXKICHUS YaCTUIIBI UMEET MAaKCUMaJIbHOE U MUHHMAaJIHHOE
3HAYEHUS.

5. AKTUBHOCTB A HeKoToporo uzoromna 3a Bpems t = 10 cyt. ymenbumiack Ha 20 %. OnpenenuTsb
nepuoJ mojiypacnaza Ty, 3TOro U30Tora.

6. OnpenenuTh YHEPIHI0, HEOOXOAUMYIO [T pasjencHus sapa 2°Ne Ha JBe 0-4aCTHIIBI H SAPO
12C. Duepruu cBsa3u Ha oxuH HykIoH B aapax 2’Ne, “He u 2C pasnbl cooteTcTBeHHO 8,03; 7,07
u 7,68 M»aB.

7. Cuctema, coctosmas u3 N = 10%° tpexMepHBIX KBAHTOBBIX OCHUIIIATOPOB, HAXOJUTCS TIPH TEM-
nepatype T = O (O = 250 K). Onpeznenuts s3Hepruto £ CUCTEMBI.

8. Ilpu HarpeBaHUM KPEMHHUEBOTO KPHCTALIa OT TemrepaTypsl t1 = 0° g0 Temnepatypsi t2 = 10° C
€ro yzenbHas IPOBOAMMOCTB Bo3pacTaeT B 2,28 paza. [lo mpuBENEHHBIM NaHHBIM ONpPEAEINUTh
mupuHy AE 3anpeneHHoN 30Hbl KpUCTAIIIa KPEMHUSL.
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Kontponbnas padota Ne 6.
Bapuanr 3.

1. Onpenenute n3MeHeHUe d3Heprun AE 3J€KTpOHA B aTOME BOJOPOJa IIPU U3IyYEHUU aTOMOM
doToHa ¢ yactoToit v =6,28 - 10*Tm.

2. [NapamienpHbIA My90K MOHOYHEPTETUIECKIX AIEKTPOHOB MAaeT HOPMAILHO HA quadparmy B
BUJIE Y3KOHM MPSAMOYTOJIbHOU I1eiH, mupuHa Kotopoit o = 0,06 mm. Onpenenutb CKOpOCTh ITHX
AJIEKTPOHOB, €CJIM U3BECTHO, YTO HA HKPaHE, OTCTOSIIEM OT LIeH Ha paccTosiHuU £ = 40 MM, 1IH-
pHHA IEHTPATBLHOTO qrdpakirnoHHOro Makcumyma b = 10 MxM.

3. Ucnosb3yst COOTHOILIEHUE HEOMPEICICHHOCTEH, OICHUTh MIMPUHY | 0THOMEPHOTO MOTCHIIU-
AJIBHOTO SIIKMKA, B KOTOPOM MUHUMAJIbHAS SHEPTHsl 31eKTpoHa Emin= 103B.

4. B npsMOYroJbHON MOTEHIIMAIBHON SIME IMUPUHOU £ ¢ aOCOIFOTHO HEMPOHHUIIAEMBIMHU CTCH-
kamu (0<x<(0) HaXOAUTCS 4YacTHI]a B OCHOBHOM COCTOsiHMM. HaiiTu BEpOATHOCTH W MECTOHA-
XOXJIEHHUS DTOH YacTUIl B 001actu Y4 € <x<%¥% .

5. Onpenenute Maccy m wu30TONa 131 , MMEOLETo akTUBHOCTL 4 = 37 I'Bk.

6. B omHOM akTe meneHus sapa ypana 2>°U ocBo6oskmaercs sHeprus 200 MaB. Onpenenuts: 1)
SHEPTUI0, BBIIEISAIONIYIOCS MIPH pachajie Bcex sAep 3TOro M30Tola ypaHa maccoid m = 1 kr; 2)
Maccy KaMEeHHOTO YTJIA C yACIbHOW TetioToi cropanus ( = 29,3 MJIx/Kr, 3KBUBaJCHTHYIO
B TEIJIOBOM OoTHOmIeHHH | kr ypana 23°U.

7. Mennsiit oopaszen; maccoit m = 100 T mHaxonutcs nipu temmeparype T1 = 10 K. Onpene-
JUTH TEIoTy Q, HEOOXOAUMYIO AJig HarpeBaHus oOpa3ua g0 TemnepaTtypsl 12= 20
K. MoxHO npuHATh XapaKTEPUCTUUECKYIO TeMnepaTypy Op mus meau pasHou 300 K,
a ycinoBue T <<@®p cuuTarh BHITIOJIHEHHBIM.

8. p-n-nepexon Haxoautcs noxa oOpatHbM Hampsbkenuem U= 0,1 B. Ero comporusnenue
R1= 692 Om. KakoBo conporupienue Rynepexona npu npsMoM Hampsi>KeHU?

Konrtponsnas padora Ne 6.
Bapuanr 4.

1. Bo ckonbKo pa3 u3MeHuTcs nepuoj 7 BpallleHHe 3JIeKTpOHA B aTOME BOAOPO/a, €ClIU MPHU Tie-
pexojie B HeBO30YKIEHHOE COCTOSTHUE aTOM M3Iy4Jl (POTOH C AJTMHOU BOJHBI A = 97,5 HM?

2. Ilpu Kakux 3HAYEHUSIX KHHETHUYECKON sHepruu T 37eKTpoHa olnlKa B ONpeaeeHuH 1e0poiiieB-
CKOU JIJIMHBI BOJIHBI A 1O HEPEIATUBUCTCKON (hopMmyie He npesbimaet 10%?

3. Anbda-yacTuiia HaxoAUTCAd B OECKOHEUYHO I'1yOOKOM, OJJHOMEPHOM, MPSAMOYTOJbHOM
NOTeHIMadbHOM siuKke. Vcnonb3yss COOTHOIIEHUE HEONpPeIeIeHHOCTEH, OLEHUTh IIH-
puHy { AIIKMKa, €CIU U3BECTHO, YTO MUHHUMAJIbHAS SHEPTUs a-4acTUulbl Emin = 8 MaB.

4. Yactuna B OECKOHEYHO TITyOOKOM, OJHOMEPHOM, MPSIMOYI'OJBHOM MOTEHIIMAIBHOM SIIUKE
HaXOJIUTCSI B OCHOBHOM cocTossHUM. KakoBa BeposITHOCTb W OOHApYKEHHUsI YacTHULIbI B KpaiiHeil
YETBEPTH SALIUKA?

5. HailTu cpenHio0 OpoaOKUTEIBHOCTh KU3HM T aToMa paJAHMOaKTHBHOTO H30TONa KO-
6anpTa 82 Co.

6. MomHoCTs P nBHUTaTesns aTOMHOTO cyaHa coctaBisieT 15 MBt, ero KITJ panen 30%. Omnpe-
JICJIUTh MECSYHBIM PAacXoJl sIIEPHOTO TOPIOYEro MpH paboTe 3TOro ABUTATEIIS.

7. Ucnionp3ysi KBAHTOBYIO TEOPHIO TEINIOEMKOCTH DUHIITEIHA, ONpeieTuTh Ko3hpUuu-
€HT YIPYTroCTH f CBSI3U aTOMOB B KpUcTajule aatoMUuHusA. [IpuHATH 1 anoMuHus O =
300 K.

8. MeTannbl TUTUH U IIUHK NPUBOASAT B CONPUKOCHOBEHHUE APYT C IPYroM MpU TeMIlepaType
T = OK. Ha ckombKO M3MEHUTCS] KOHIIEHTPANUS 3JIEKTPOHOB MPOBOIUMOCTH B IHKe? Kakoii
U3 3TUX METAJJIOB OYAeT UMETh Oosiee BRICOKHUM MOTeHIan?
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Kontponbnas padota Ne 6.
Bapuanr 2.

1. Beruucauts no reopun bopa nepuon T BpalieHus 3J1I€KTpOHA B aTOME BOAOPO/1a, HAXOASAIIETOCs
B BO30Y>KJICHHOM COCTOSIHUH, OIPEEIIIEMOM IJIaBHBIM KBAaHTOBBIM YHCIIOM

n=2.

2. Ha ckoJIbKO 110 OTHOIIIEHUIO K KOMHATHOM JJOJKHA U3MEHUTHLCS TEMIIepaTypa UAealbHOTrO rasa,
9TO0BI AeOPONIICBCKAs JJIMHA BOJIHBI A €ro MOJIEKYJ yMeHbIuaach Ha 20 %?

3. KakoBa nomkHa ObITh KUHETUYECKAs! SHEPTUA | MPOTOHA B MOHOHEPTreTUYECKOM Iy4Ke, hC-
TI0JIb3yEeMOTO JIsl MCCIeI0BAHUs CTPYKTYPBI C THHeHHbIMU pasmepamu £ = 10 3cm?

4. Yactuna B 6€CKOHEYHO TTTyOOKOM, OJTHOMEPHOM MPSMOYTOJIbHOM MOTEHIIMATLHOM SLIUKE IIH-
puHOI1 £ HaxoqUTCs B BO30YKAeHHOM cocTosiHIH (N = 3). OnpenenuTh, B KAKUX TOYKaX HHTEpBaa
0 < X <{ NIOTHOCTH BEPOSATHOCTU HAXOKIEHHS YACTULIBI UMEET MaKCUMaJIbHOE 1 MUHHUMAJIbHOE
3HAYEHUS.

5. AKTUBHOCTH A HeKoToporo uzoromna 3a Bpems t = 10 cyr. ymenbummiack Ha 20 %. OnpenenuTsb
nepuoy noiypacnana Ty, 3TOro U30Tomna.

6. OnpenenuTh YHEPTHIO, HEOOXOMMMYIO [T paszieeHns sapa °Ne Ha JBe (-4acTHIBI U SAPO
2¢, DHepruu CBs3U Ha OJIMH HYKJIOH B siApax 20Ne, *He u 2C paBHBI coOoTBeTCTBEHHO §8,03; 7,07
u 7,68 MaB.

7. Cuctema, coctosmas u3 N = 10%° tpexMepHBIX KBAHTOBBIX OCHMIIATOPOB, HAXOJUTCS TIPH TEM-
neparype T = O (O = 250 K). Onpenenuts 3Hepruto £ CUCTEMBI.

8. Ilpu HarpeBaHUM KPEMHHEBOT'O KpHcTasuia oT Temnepatypsl t1 = 0° qo Temnepatypsi t2 = 10° C
€ro yjenabHas IPOBOAMMOCTh Bo3pacTaeT B 2,28 paza. [lo mpuBelIEeHHBIM JaHHBIM ONPEAEIUTh
mpuHy AE 3arpenieHHol 30HbI KpUCTalia KpeMHUSI.

KonTponbnas padota Ne 6.
Bapwuanr 3.

1. Onpenenuth n3MeHeHue 3Heprun AE 3J€KTpOHA B aTOME BOJOPOJia IIPU U3Iy4YEHUU aTOMOM
dotona c yactoroit V=6,28 - 10%T .

2. ITapannensHbIi Ty90K MOHODHEPTETHUECKUX AIEKTPOHOB MMaJjaeT HOPMAIBLHO Ha nuadparmy B
BUJIC Y3KOH MPsMOYroJabHOM 1Ieny, mupuHa kotopoid a = 0,06 mm. Onpenenuts CKOPOCTh 3TUX
AJIEKTPOHOB, €CJIM U3BECTHO, YTO HA DKpaHe, OTCTOSIIEM OT IIeH Ha paccTosiHUU £ = 40 MM, 1IH-
pHHA [EHTPATBHOTO qudpakirnoHHOro Makcumyma b = 10 MxM.

3. Ucrmonb3yst COOTHOIICHNUE HEOMPEISIEHHOCTEH, OIEHUTh IIHPHHY | 0JHOMEPHOTO TOTEHIIH-
QJIBHOTO AIIMKA, B KOTOPOM MUHUMAJIbHAs SHEPIus 31eKTpoHa Emin= 103B.

4. B npsAMOYTroJIbHOM MOTEHUHAIBHOHN sIME IUPUHOHN £ ¢ aOCOTIOTHO HEMPOHUIIAEMBIMU CTEH-
kaMu (0< x <0) HaxXoIuTCs yacTUIa B OCHOBHOM COCTOSIHMM. HaliTu BeposITHOCTH W MECTOHA-
XOKIEHUS ITOH YacTHUIbl B o0macT Y4 € < X <% ¢.

5. Onpenenutes Maccy m uzorona 13! , umeromero akTuBHOCTh A = 37 I'bk.

6. B ognoM akTe nenenus aapa ypana 22°U ocBoboxnaercs sueprus 200 MaB. Onpenenuts: 1)
SHEPTHUI0, BBIJEISAIOUIYIOCS NP paclaje BCeX siiep 3TOro M30Tona ypaHa Maccoi m = 1 kr; 2)
Maccy KaME@HHOTO YIS C YACIbHOUW TernoToil cropanus = 29,3 M/K/Kr, S5KBUBaJICHTHYIO
B TEMIOBOM OTHOIIeHHH 1 Kr ypana 2®U.

7. Mennsiit oopaszerr maccoit m = 100 r Haxonutcs nipu temneparype T1 = 10 K. Onpene-
TUTH TernoTy Q, HeoOXoAMMYIO AJisl HarpeBaHus obOpasma no temnepatypsl 72= 20
K. M0XHO NpUHATh XapaKTEPUCTUUYECKYIO TeMmnepaTtypy ®p mis meau pasuoit 300 K,
a ycaoBue T <<@®p cuuTaTh BHIIIOJIHEHHBIM.

8. p-n-epexoa HaxoauTes o oopataeiM  HanpspbkeHueM U= 0,1 B. Ero comporuBieHue
R1=692 Owm. KakoBo conpoTuieHue Rzmepexoia mpu npsMoM HampsisKeHUH?
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Kontponbnas padota Ne 6.
Bapuanr 4.

1. Bo ckoibKo pa3 u3MeHuTcs nepuoj I' BpalleHue 3JeKTPOHa B aTOME BOJOPOJIa, ECIIU MU Ie-
pexoJie B HeBO30YKICHHOE COCTOSIHUE aTOM U3JIY4YHT POTOH C JVIMHOHN BOHBI A = 97,5 HM?

2. Ilpu KaKuX 3HAYCHUSIX KHHETHYECKOW dHeprun 1 3JIeKTpoHa omrbKa B ONIpeelICHUH J1eOpOiiieB-
CKOM JIJIMHBI BOJIHBI A [0 HEPEIATUBUCTCKON popmyre He npeBbimaeT 10%?

3. Anbda-gacTuiia HaxoaAUTCA B OECKOHEYHO T'IyOOKOM, OJTHOMEPHOM, MPSAMOYTOJIbHOM
NOTEHUUANBbHOM slUKe. Mcnonb3ys COOTHOLIEHHUE HEONPEAEIIEHHOCTEH, OUEHUTh LIH-
puHy { AIMKA, €CJIU U3BECTHO, YTO MUHUMAaJIbHAs SHEPTUS 0-4aCTULBl Emin = 8 Ma3B.

4. Yactuna B OECKOHEUHO TITyOOKOM, OJHOMEPHOM, MPSIMOYTOJIbHOM MOTEHUIUAIHHOM SIIUKE
HAXOJIUTCS B OCHOBHOM cOCTOsSIHMH. KakoBa BeposSTHOCTb W OOHapy:KEHHs YacTULIbI B KpaitHel
YETBEPTH SIIUKA?

5. Halitu cpenHIO NpPOJOJKUTENBHOCTh JKM3HM T aTOMa pPaJuOaKTUBHOI'O M30TONa KO-

60
Oanpra 82 Co.

6. MomHocThs P nBurarens aToMHOTo cyaHa coctaBisieT 15 MBr, ero KII/l panen 30%. Ompe-
JICJIUTh MECSYHBIM PacXoJl sIIEPHOr0 FOPIOYEro MpU paboTe 3TOro ABUTraTeIs.

7. Vicrionp3ysi KBAHTOBYIO TEOPHIO TETUIOEMKOCTH DWHIITEHA, ONpeneauTh Ko3hpuiim-
€HT YyOpyrocTu 3 CBsI3U aTOMOB B KpUCTajljie altoMUuHUs. IIpuHATh 17 antoMuHus O =
300 K.

8. MeTtanubl TUTUH U IUHK NPUBOASAT B CONPUKOCHOBEHUE APYT C IPYroM MpU TeMIlepaType
T = OK. Ha cKkoJIbKO M3MEHHUTCSI KOHIIEHTPALHSI JIEKTPOHOB MPOBOAMMOCTH B ImHKe? Kakoii
U3 3TUX METAJJIOB OyJeT UMETh O0siee BBICOKHUI MOTEHIAI.

KonTponbnas padota Ne 6.
Bapwuanr 5.

1. Ha ckonbKo M3MeHMIIach KHHETUYECKast SHEPTUs 3JIEKTPOHA B aTOME BOJOPOia IPU U3IIy4eHUH
aToMoM (oToHa ¢ JNIMHOHN BOHBI A = 435 HM?
2. 13 xatoaHOM TpyOKH Ha AuadparMy ¢ y3Koil MpsMOYTroJbHOM LIENbI0 HOPMAJIBHO K IJIOC-
KOCTU AuadparMbl HampaBlieH MOTOK MOHO?HEPreTHYECKUX AJIEKTPOHOB. OnpenennuTh aHOd-
HO€ HanpsKeHue TpyOKH, €cliM M3BECTHO, UTO Ha 3KpaHe, OTCTOSIIEM OT IeJHd Ha pac-
crossHuu £ = 0,5 M, MKUpPHUHA LEHTPAIbHOTO AUPpaKIUOHHOTO MakcuMyMma Ax = 10,0 MKM.
Hlupuny b mwenu npunste paBroii 0,10 M.
3. CpenHee BpeMs SKM3HU aToMa B BO30YKIEHHOM COCTOSHHHM cocTaiseT A t= 108 c. Ilpu
nepexoJie aToMa B HOpMaJlbHOE COCTOSIHUE HCTycKaeTcs GOTOH, CPEHsS JJIMHA BOJHBI KO-
toporo pasHa 600 HM. OLeHUTh UPUHY AL U3JTydaeMOl CHEKTPAIbHOM JIMHUU, €CITU HE MTPOUC-
XO/IUT €€ YIIMPEHHUs 32 CUET APYTHX MPOIECCOB.
4. BonHOBas (DyHKIMS, ONMCHIBAIONIAsK IBU)KEHHE IEKTPOHA B OCHOBHOM COCTOSIHMM aToMma BO-
Jopoja, UMeeT BUJ
(P(r) - A—r/ao’

rae A - HekoTopas noctosiHHas; AO - nmepBblil 00poBckui panuyc. Halitu nyst ocHOBHOTO
COCTOSIHUSI aTOMa BOJIOpoJia HanboJliee BEPOSITHOE PACCTOSIHUE JIEKTPOHA OT sApa.
5. CyeTyuK @-4acTHUI, YCTAHOBJIEHHBII BOJM3U pPaMOaKTUBHOTO U30TOMA, IPU NEPBOM H3-
mepenun peructpupoBan Ni= 1400 wyactunm B MHUHYTY, a uepe3 Bpems t=4 g -
tonbko N2 =400. Omnpenenuts mnepuoa moiypacmanga 71/2 U30TOMA.
6. CunTas, uTo B OJHOM aKTe JejeHus sapa ypaHa 2>°U ocBoGoxaaercs sHeprus 200 M»dB,
OIPEEINUTh Maccy m 3TOrO U30TOMNAa, IOJBEPruIerocs AeJIeHHUIO IpU  B3pBIBE
aTOMHOM GOMOBI C TPOTHIOBBIM dKBHBameHTOM 30-10° Kr, eciu TemnoBoil SKBHBAJIEHT TPO-
tuna g pase 4,19 MJx/kr.
7. HaliTu OTHOLIEHHE CpeTHEH DSHEPIHUH <(Exp> JUHEHHOrO OJTHOMEPHOIrO OCIUILIISATOpA,
BBIYMCIICHHOW 110 KBAHTOBOW TEOPHUH, K OJHEPTHU (& TaKOTO K€ OCHUIIIATOpA,
BBIUMCJIEHHON MO KJIACCUYECKOM Teopuu. Beluncienne npou3BECTH IS ABYX TEMIIEPATYP:
1) 7= 0,10g; 2) T = O, rue Ok - XapaKTepUCTHUECKAs TEMIIepaTypa DUHINTEIHA.
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8. Comporusnenue R1 p-n-nepexona, Haxoasierocs moa npsMeiM HanpsbkeaueMm U - 1 B, paBHo
10 Om. OmnpenenuTh conpoTHBIeHNE Romepexoaa npu 0OpaTHOM HaNPSHKEHUH.

Konrponsnas padora Ne 6.
Bapuanr 6.

1. B kakux npenenax AA I0JKHA JI€KaTh JJIMHA BOJIH MOHOXPOMAaTHYECKOTO CBETa, YTOOBI IIPH
BO30Y)KJICHHH aTOMOB BO/IOPO/1a KBAHTAMH ATOT'O CBETA Painyc I'n OpOUTHI AIEKTPOHA YBETHUMIICS
B 16 pa3?

2. IIpoton obnagaeT kuHeTH4YecKol sHeprueit 7 = 1 k3B. OnpenenuTs JOMOTHUTEIBLHYIO YHEP-
ruto AT, KOTOpYI HEOOXOMMO €My COOOIIUTH Ui TOTO, YTOOBI IJIMHA BOJIHBI A 1e bpoitns
yMEHbIINIACh B TPU pas3a.

3. s npubiinykeHHON OLIEHKM MUHUMAJIbHOM SHEPTUH JIEKTPOHA B aTOME BOJI0PO/1a MOXKHO Ipei-
MOJIOKHTb, YTO HEONPEAEICHHOCTh Al paanyca I 3JIeKTPOHHOM OpOUTHI U HEOTIPEACIIEHHOCTh Ap
UMITYJIbCa p DJIEKTPOHA HA TaKOH OpOUTE COOTBETCTBEHHO CBSI3aHBI CIEIYIOUIUM 00pa3oM:
Ar = ru Ap = p. Ucnonb3ys 3TH CBSI3U, @ TAKXKE COOTHOIIEHHE HEOIPEIEICHHOCTEN, HAUTH
3HAUEHUE pajuyca AJIEKTPOHHOU OpOUTHI, COOTBETCTBYIOLIEIO MUHUMAIbHOW SHEPIHUH JJIEK-
TPOHA B aTOME BOJOPOJA.

4. YacTtuua HaXoJAUTCSA B OCHOBHOM COCTOSIHUM B MIPSAMOYIOJbHOM siMe mupuHoii £ ¢ abco-
JIOTHO HENPOHUIAEMBIMU CTEHKaAMHU. BO CKOJIBKO pa3 OTIMYAIOTCS BEPOSITHOCTH MECTOHA-
XOXKJEHUS YaCTULIbL: () - KpallHEel TpeTU U @, - B KpalHEeW 4YeTBEpPTH suiuKa’?

5. Bo CKOIBKO pa3 yMEHBUIMTCA aKTUBHOCTH M30Toma 32 P uepes Bpema t= 20 cyr?

6. [Ipu genenun sapa ypana 235U moy meficTBIEM 3aMeJIIICHHOTO HEHTPOHA 06pa30BaIHCh OCKOIKH
¢ MaccoBbiMU unciaamu M1 = 90 u M> = 143. Onpenenuts 4ucao HEUTPOHOB, BBUICTEBIIUX U3 Spa
B JIaHHOM aKTe JiesieHus. OnpenennuTh SHEPTUIO U CKOPOCTh KaXKIOTO U3 OCKOJIKOB, €CJIM OHU pa3-
JIETAIOTCS B MPOTHBOIIOJIOXKHBIE CTOPOHBI M MX CyMMapHasi KHHeThu4eckas sHeprus 7 paBHa 160
M»5B.

7. 3Has, yto Ansa anmaza Op = 2000 K, BBIUHCINTH €r0 YAEIbHYIO TEMI0EMKOCTh MPHU
temneparype 7 =30 K.

8. Haiitu muauManpHyt0 3Heprur0 Wmin, HeoOXoauMyto Ajis 00pa3oBaHUs Mapbl dJIEKTPOH —
npipka B kpuctanie CaAs, eciiv ero yaelibHas MpOBOAUMOCTh | u3MeHnsieTcs B 10 pa3 npu

n3MeHeHun temnepatypsl ot 20 g0 3°C.

KonrtponsHas padora Ne 6.
Bapuanr 7.

1. B o1HO3apsAIHOM MOHE JUTHS JIEKTPOH MEpeIes ¢ YeTBEPTOro SHEPTeTUUECKOT0 YPOBHS Ha
BTOpOil. OnpeenuTh IJIUHY BOJHBI A U3IY4YE€HUS, UCTTYIIIEHHOTO NOHOM JIUTHUS.
2. OnpenenuTh JUIMHBI BOJH A¢ Bpoiins a-4acTUIBI U TPOTOHA, MPOMIEININX OJHHAKOBYIO
YCKOPSIOIIYIO pa3HocTh nmoteHnuaioB U = 1 kB.
3. MoHO3HEpreTHYeCKH TTY9IOK JJIEKTPOHOB BBICBEUHMBACT B IIEHTPE IKPaHa AICKTPOHHO-TYISBOH
TPYOKHU TSATHO pagildycoMm = 1073 cm. [Tonb3ysicb COOTHOLIEHHEM HEONPEAECIEHHOCTEN, HAWTH,
BO CKOJIBKO pa3 HEONPEACIECHHOCTh AX KOOPAMHATHI AJIEKTPOHA HA SKpaHe B HAIIPABJIEHUH, MIEP-
MEHIUKYISIPHOM OCH TpyOKH, MeHbIIe pa3mepa I atHa. [nuny L 3mekTpoHHO-Ty4eBOr TpyOKU
npuHATh paBHOH 0,50 M, a yckopsroliee 31eKTpoH Hanpsbkenne U - pasabiM 20 kB.
4. BonHoBas (DYHKIMsI, OTTUCHIBAIOIIAs IBHKEHUE DJIEKTPOHA B OCHOBHOM COCTOSIHUU aToMa
BOJIOPOJa, UMEET BUJ]

v (r) - Ae—r/zxo’
rae A - HeKoTopas MOCTOSIHHAS; o — MEPBBIM bopoBckuit paguyc. HaliTu 111 OCHOBHOTO COCTOSI-
HUS aTOMa BOJIOpoa 3HaueHue <F> KylIoHOBCKOI CHJIBI.
5. Ha ckoJIbKO MPOIEHTOB YMEHBIIUTCA aKTUBHOCTb M30TONa upuaus 192 Ir 3a Bpemsa t =

15 cyr?
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6. SAnepuas peakmus 1*N (a, p) 1O BbI3BaHA a-yacTHIEH, 0ONaNaBIIel KMHETUYECKOH SHEprueit
T.,= 4,2 MbdB. Onpenenuth TemnoBor 3 (eKT 3Toi peakiuu, €clii MPOTOH, BBICTEBILUHN MO
yrioMm ¢ = 60° K HalPaBJICHUIO JIBUKCHUS (-9ACTUIIbL, TMONYYHI KHHCTHYCCKYIO SHEpruro 7T
= 2M»B.

7. Monsipaast TeroemMkocth Cp, cepeOpa npu temmnepatrype 7 = 20 K okazanace paBHOU
1,65 JIx/(moub-K). BeraucauTs no 3Ha4€HUIO TETUIOEMKOCTH XapaKTePUCTHICCKYIO TeMIIe-
patypy ®Op. YcinoBue 7 <« Op cUUTATh BBIITOJTHECHHBIM.

8. Comporusnenue Rixpucranna PbS npu Temnepa type t1 = 20°C pasuo 10* Om. Onpene-
JHUTH €ro compoTuBieHue Ry npu Temneparype t2 = 80°C.

Kontposbraas padota Ne 6.
Bapuanr 8.

1. DnexTpoH B aTroMe BOJOpPO/a HaXOIUTCS Ha TPETHEM 3HEPIeTUUYECKOM YpoBHE. OIpeneinuThb
KHUHETH4eCKyto 7, moreHuuanpHyto 11 u nonnyro E 3Hepruto aniekTpoHa. OTBET BbIPAa3UTh B JIEK-
TPOH-BOJIbTAX.

2. DnekTpoH oOnamaer kuHeTH4eckoi sHepruet 7 = 1,02M»B. Bo ckoiapko pa3 M3MEHHTCS
JUITMHA BOJIHBI A€ bpoiins, eciu kuHeTndeckas sHeprus T 31eKTpoHa YMEHBIIUTCS BJBOE?

3. Cpennee BpeMs Ku3HH At aToMa B BO36YKIEHHOM COCTOSHHHU cocTaBnseT okoio 108 ¢. ITpu
Iepexo/ie aToMa B HOpMaJIbHOE COCTOSIHUE UCITyCKaeTcsl (POTOH, CPeAHss AJIMHA BOIHBI <A™> KOTO-
poro paBHa 400 HM. OLIECHUTh OTHOCUTENLHYIO IUPUHY AA/A U3ITydaeMoii CIEKTPaIbHON IMHUH,
€CJIM HE NMPOUCXOUT YIIMPEHUs JIMHUHU 32 CUET APYTUX MPOLIECCOB.

4. DNeKTPOH HAXOAUTCS B 0ECKOHEUHO IITyOOKOM, OJHOMEPHOM, IPSIMOYTOJIbHOM MOTEHI[UATb-
HOM siluKe mupuHoi €. B kakux Toukax B uHTepBajie 0< X <{ mI0THOCTU BEPOSTHOCTH HAXOXK-
JIGHHS 3JIEKTPOHA HA BTOPOM M TPEThEM SHEPreTHUYECKUX YPOBHSX OJWHAKOBBI? BbIUMCIUTH
IJIOTHOCTh BEPOSATHOCTH ISl 3TUX TOYEK. Pelenne nosicHuTh rpapuKoM.

5. Onpenenuts uncio Nsjgep, pacnagaromuxcs B TeueHue Bpemeru: 1)t1 = 1 mun; 2) to =
5 cyT, - B panuoakTUBHOM H3o0Tone pocdopa 32 P maccoit m = 1 mr.

6. OnpenenuTs TemnoBble (G deKTs cnenyromux peakmuit: ' Li(p,n)'Be u °0(d,«) N.

7. Beraucauts (o Jlebar) yaeapbHy0 TEMI0EMKOCTh XJIOPUCTOTO HATPUS MIPU TEMIIEpa-
type 7 = ©p/20. YcnoBue 7 <<Op cUUTATh BHIITOJIHEHHBIM.

8. KakoBo 3HaueHue sHeprun ®epmu €F y 3J€KTPOHOB MPOBOIUMOCTH JIBYXBAJICHTHOU MeH?
Beipasuts sHepruto @epMu B JKOYJIISIX U DJIEKTPOH-BOJIbTAX.

KonrtponsHas padora Ne 6.
Bapuant 9.

1. ®oron BHIOMBAET U3 aTOMa BOJIOPOAA, HAXO/SAIIET0CS B OCHOBHOM COCTOSTHUH, 3JIEKTPOH C KU-
Hetuueckol sHeprueit 7= 10 3B. Onpenenuts sHEpruro € GoToHa.
2. Kunernueckas sHeprus 7 2JIEKTpOHA paBHA YIBOSHHOMY 3HAYEHHUIO €r0 dHEPruu Mokos (2
MoC?). BBIYMCINTD JUTHHY BOJNHBI A e Bpoiins 11 Takoro SIeKTpoHa.
3. s mpuOIIMKEHHOM OIIEHKM MUHUMATBHOM SHEPTHH JIEKTPOHA B aTOME BOJIOPO]Ia MOXKHO TIPE/I-
MOJIOXKUTh, YTO HEonpeAeneHHOCTh JIr pajauyca 2 3JeKTpOHHOW OpOUTHI U HEONPEAETIEHHOCTh Ap
UMITYJIbCa p 3JIEKTPOHA Ha TaKoll OpOUTE COOTBETCTBEHHO CBS3aHBI CIEIYIOIHUM 00pa3om- A2
~ 2 u Ap «p. Vicnionb3ys 3TU CBSI3U, a TAKXKE COOTHOLIEHUE HEOIIPEIETIEHHOCTEN, ONIPEAEIIUTD MU-
HUMAaJIbHOE 3HAYE€HNUE SHEPTUH 1) DTEKTPOHA B aTOME BOJOPOA.
4. BonHoBas (hyHKIIMsI, OMUCHIBAIOIIAs IBUKEHUE IEKTPOHA B OCHOBHOM COCTOSTHHM aToMa BO-
Jopoja, UIMEET BUJL

l//(l’) = Ae‘”‘m,
rae A - HeKOTopasi TOCTOSIHHAS; (o - TepBBIN bopoBckuii pangnyc. HailTu 1711 OCHOBHOTO COCTOSI-
HUs aToMa BOAOpoJa cpeaHee 3HayeHue 11> moreHnnansHon SHEpruu.
5. U3 kaxx10ro MMJIJITMOHA aTOMOB PaJIMOaKTUBHOIO M30TOMNA KaXYI0 CEKYHAY pacrajgaeTcs
200 aromoB. Onpenenuts nepuoj nojaypacnaga 7' 2 u3oTormna.
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6. OmpenenuTh CKOpOCTH — TIpoxaykToB  peaktmu °B (n,a)’Li, mpoTekaromieil B pe3yabTaTe
B3aMMO/ICHCTBUS TEIUIOBBIX HEHTPOHOB € MOKOALIMMHUCS sIpamMu Oopa.

7. Beruucautse 1o Teopun Jlebast TennoeMKocTh MHKa Maccoit M = 100 r mpu TemnepaTtype
T =10 K. IIpunaTh 115 HUHKA XapakTepucTH4ecKyio Temmepatypy debas Op = 300 K u
CUUTaTh yCI0BUE 7<<(®p BBIIIOJHEHHBIM.

8. [Ipsimoe Hanpspxenne U, mpuioxkeHHoe K p-n-nepexony, pasHo 2 B. Bo ckonbko pa3 Bo3-
pacTeT cuja ToKa 4epe3 mepexo, eciau U3MeHUTh Temmnepatypy ot 71= 30.
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Btopoii cemecTp
Bomnpocs! k 1 pyOexHoii arTectaiiun

IlocTynarenbsHOE ABUXKEHUE.

BpaiarensHoe ABMXeHUE.

3aKOHBI TMHAMUKH.

JluHamuka BpalaTeIbHOTO ABHKEHUS.

3aKOH BCEMUPHOIO TATOTEHUS.

Cuuibl TpeHus.

Pabora. MoutHocTs. DHeprusi.

YcioBust paBHOBECHS HAa HAKIIOHHOM MJI0CKOCTH. Phryar.
Hedopmarus TBepaoro tena.

0. MexaHuKa XUIKOCTH U Ta3a.

11. DMmnupuyeckue (ONbITHBIE). 3aKOHBI UECATBHOTO ra3a.
12. OcHOBBI KHHETUYECKOM TEOPUU UICATIBHBIX Ta30B.

13. sIBneHue nepeHoca.

14. BuyTpeHHssI SHEprus UealbHOro rasa.

15. TennoeMKOCTb.

16. IlepBoe Ha4aIO TEPMOTUHAMHUKH.

17. Kpyrogoii npouecc (uuki). Bropoe Hayano TepMoAMHAMUKH.

HBoOoo~NoO~WNE

Bonpocs ko 2 pyGexHOl aTTecTaluu

3aKOH COXpaHEHUs ANEKTPUIECKOro 3apsaa. BzaumonericTere 3apsaoB.
Onekrpuueckoe nojie. HanpspkeHHOCTh 3J€KTPUUYECKOTo MOJIsl.
Pa6ota. [loreHuman u HanpsHKCHUE.
DneKkTpoeMKocTh. [1mockuii KoHIeHcaTop.
[TpoBOAHMKY ¥ U30JATOPHI (AUIIEKTPUKH) B AIEKTPUUECKOM IOJIE.
CerHeToaneKTpUKH.
[Tee30nnexTpuyeckuii 23PQexT.
Cuna ¥ JI0THOCTH TOKA.
Tox B MeTajuiax u criaBax.
. Tok B 3JIeKTpOIUTAX.
. Tok B raszax.
. DNEeKTpUUECKU TOK B BaKyyMe.
. TepMoaneKkTpuyecKue ABICHUS U UX IPUMEHEHUS.
. MarauTHoe 1oJie U ero XapakTepUuCTHKH.
. 3aKoH AmMIiepa.
. JlelicTBME€ MarHUTHOTO TOJISI HA JBHXKYIIUICS 3apsil.
. PaboTa no nepemenieHo NpoBOAHNKA C TOKOM B MAarHUTHOM TI0JIE.
. DnexTpoMaruuTHas HHAYKIUs. CaMOMHIYKIIMSL.
. MaruuTHble CBOMCTBA BELIECTBA.
. ['apmoHnueckue koiebaHus.
. MexaHnuyeckre rapMOHUYECKHEe KOJIeOaHusl.
. CBOOOIHBIE AJIEKTPOMAarHUTHbIE KOJIeOaHusl.
. CB0OO/IHBIE 3aTyXaOIMe U BHIHYKICHHbIE KOJIeOaHMsI.
. MexaHnuveckue 1 31eKTPOMarHuTHbIE BOJIHBI.
. PacipocTpaneHne MeXaHN4eCKUX BOJIH B YIPYTUX Cpefax.
. YpaBHeHue Oeryuieit BosHbl. Pa3oBas CKOPOCTb.
. 3BYK.
. Undpa3Byk 1 yiabTpa3ByK.
. DIEKTPOMArHUTHbIE BOJIHBI.
. OcHOBHBIE CTIOCOOBI MOTYYEHUS U TPUMEHEHHE IIEKTPOMATrHUTHBIX BOJIH.

CoNoOA~WNE

WNRNRNNMNMNNNONMNNNRPRRRRERRRE R
OO VOURWNRPRPOOWOMNOUAWNREO



RBRooo~NoR~wNE

20.
21.
22.

Noogok~wbdPE

2

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

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

Tpernii cemecTp
Bomnpocs! k 1 pybexHoii aTTecTanuu

Orntuka.

doTomeTpus.

OCHOBBI T€OMETPUYECKOM ONTHKU.
BonHoBeIe cBoliCTBa CBETA.
Wutepdepennus ceera.

Judpakuus cBeTa.

B3anmoneicTBre 3JIEKTPOMAarHUTHBIX BOJIH C BEILIECTBOM.
[Tornomenue ceera.

ITonspusanus ceera.

3akonsl Maitoca u bprocrepa.

JIBOWHOE JTy4enpeOMIICHUE.

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

3akoHbI BHEIIHET0 GoTodpdekra.
JlaBiieHue cBeTa.

I'unioresa ne bpoitns.
KopnyckynsipHO-BOTHOBOU Jyalli3M 3JIEKTPOMAarHUTHOTO U3JIYYE€HUS M YaCTHUIL Bellle-
CTBa.

[Tpunnun HeonpeneneHHocTH I elizenOepra.
BonroBas hyHKIHS.

VYpasuenue llIpeaunrapa.

Bompocsr ko 2 pyOexHol aTTecTanuu

Monenu aroma Tomcona u Pesepdopaa.

IToctynatel bopa.

CriekTp u3ny4eHus aroma BOJOpoa.

DNEeKTPOH B BOJAOPOAONIOA00HOM aTOME.

KBanTOBBIE UnCIHa.

®epmuonsl 1 003011 [Tpunnun [Maymu.

Pacnipenenenue 37€KTpOHOB B aTOME 110 COCTOSAHUIO. Ilepuonnueckas cucrema 3J1eMeH-
TOB.

PeHTreHOBCKHE CIIEKTPBI.

Monekynbl. HekoTopbie OoNTHYECKHE CBOMCTBA MOJIEKYII.
Onrtuyeckre KBaHTOBBIE reHepaTopsl. (JIazepsr).

Cocras siiep aTOMOB.

B3aumonencTBue HyKJIOHOB U IOHATHE O AJIEPHBIX CHJIaX.
JleexT Macchl ¥ SHEPTUs CBA3M siipa. Y CTOMUUBOCTD sJIEP.
PannoakTMBHOCTE.

3aKOH paJIMOAKTUBHOTO pacnaja.

[IpaBmiio cMmeleHus Ipy paliOaKTUBHOM pacrase.
OCHOBHBIE TUIIBI AJIEPHBIX PEAKLIAMN.

Peakuus nenenus tsoxensix anaep. Llennas spepHas peakuus.
TepmosinepHas peakuust (peakiusi CHHTE3a A1ep).
DneMeHTapHbIE YaCTULIBI.
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Kpurepuu onenku:

- ecniu BeImosiHeHO 100% 3amanwst, To cTyaeHT noryvaeT 20 6aios;
- €CJTU BBITIOJIHEHO 75% 3a7aHusl, TO CTYICHT MojaydaeT 15 6aios;
- eciiu BbImoJiHeHO 50% 3amaHust, TO CTYyACHT moiaydaeT 10 6ayios;

- €CJTM BBITIOJIHEHO 25% 3a7aHusl, TO CTYICHT MOJydaeT 5 0aios;

- ©CJIM BBITNIOJIHEHO MeHee 25%3amanus, To cTyAeHT noiydaer () 6amios.
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Ilpunosxncenue 3
3au€THO-PK3aMEHAIIMOHHBIEC OMIICTHI

MI/IHI/ICTEPCTIE»O HAVYKHU N BLICHIEFp OEPA3OB1§HI/IH POCCHﬁCISOﬁ OEIEPAIINU
T'PO3HEHCKUU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKNUU YHUBEPCUTET
nMeHH akagemuka M. /I, MuummoHImmKoBa

DK3AMEHALIMOHHBIN BUJET Ne 1
nucnurnHa: «dusukay (1 u3 3)
1. Onucanue nBukeHus ten. TpaekTopus, HepeMeEIIeHUE U IPOIICHHBIH MyTh.

2. Ypauenue Ban-nep-Baanbca 115 peaibHbIX Ta30B.
3. Beruncnuth paboTy, coBepiiaeMyro Ha IMyTH S = 12 M cuiloii, paBHOMEPHO BO3pacTaroIIeH C
MIPOMICHHBIM PAacCTOSIHHEM, eciii B Havase mytu cuia F(0) = 10 H, B konne nytu F(s) = 46 H.

3aBexyrommii kageapoi Ycnaxues P.T.

MI/IHI/ICTEPCTJ§O HAYKU U BbICLHEFp OBPA3OB1§HI/IH POCCHIZCIfOfI OEJJEPALIN
T'PO3HEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET
uMeHH akagemuka M. /. MuummoHIuKoBa

DK3AMEHALIMOHHBIN BUJET Ne 2
qucrumuinHa: «Puzukay (1 us3 3)

1. CxopocTb, yCKOpEHHUE.
2. U3zotepmbl Ban-nep-Baanbca. Kuakast u ra3oo0pasHas (a3l Haceimennsriii map. Kputudeckas

TeMIeparypa.
3. Kamens OporieH BBepx moa yriioMm o = 60° Kk IIOCKOCTH ropu3oHTa. KuHeTndeckast sHEprus

KaMmHs B HadasbHbIH MOMEHT To = 20 Ix. Onpenenuts kuHetudeckyro T u nmorenuumanbuyo U
SHEPrUU KaMHS B BBICIIEH TOYKE €ro TPACKTOPHUH.

3aBenyrommii kadenpoii Ycnaxues P.T.

MI/IHI/ICTEPCT]§O HAYKU U BbICLHEFp OBPA3OB1§HI/I}I POCCI/II71CI§OI71 DOEJIEPALIM
I'POSHEHCKUWU T'OCYAAPCTBEHHbBIM HEO@TAHOU TEXHUYECKWUW YHUBEPCUTET
nMeHH akajemuka M. /. MummoHImuKoBa

DK3AMEHAILIMOHHBIN BUJIET Ne 3
mucrumuinHa: «dusukay (1 u3 3)
1. YriioBbIe CKOPOCTh U YCKOPEHHE M UX CBSI3b C COOTBETCTBYIOIIUMU JIMHEHHBIMH XapaKTEPUCTH-

KaMHU.
2. 3akoH MakcBena Juisl pacripeiesIeHUs] MOJIEKYJ UJI€aIbHOTO ra3a Mo CKOPOCTSM U SHEPTUsM

TEIJIOBOTO JABUKEHUS.
3. Konbpkobexerr Mmaccoit my = 60 Kr, CTOsI Ha by, OPOCHII SIIPO MAacCo mz = 5 KT U BCIEACTBUE

OTJa4M MMOKATHWIICS Ha3aJ CO CKOpOCThIO L1 = 1 M/c. Onpenenuts paboTy A, coBepuIaeMylo MpH
OpocaHu spa.

3aBenyromuii kadenpoii Ycnaxues P.T.

MI/IHI/ICTEPCTI%O HAYKU U BI)ICLHEFQ OBPA3OB1§HI/IH POCCHIZCISOVI OEJIEPALIMIN
T'PO3BHEHCKUU 'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUM YHUBEPCUTET
MMeHH akajgeMuka M. [[. MunnoHIumkosa

DK3AMEHAILIMOHHBIA BUJIET Ne 4

qucnurinHa: «Dusukay (1 u3 3)
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1. ITpunuun unepiuu [Nanunes. TuepuuanbHble CUCTEMBI OTCYETA.

2. XapakTepHble CKOPOCTH MOJIEKYIL.
3. JIBa rpy3a maccamu m1 = 10 Kr ¥ mz = 15 Kr moJBEIICHB HA HUTAX JJIMHOW | = 2 M Tak, 4To

IPy3bI COMPUKACAIOTCA MEX 1y cOO0H. MeHbIHiA rpy3 ObLI OTKJIOHEH Ha yroi o = 60° 1 BeITyIIEH.
Ha xakyto BbicoTy h monnumytcs 06a rpysa nocie ynapa? Yaap rpy30B CUUTaTh HEYIPYTHM.

3aBenyromuii kagenpoi Ycnaxues P.T.

MI/IHI/ICTEPCTEEO HAYKU U BI)ICLHEFp OBPABOBéHI/Iﬂ POCCI/IfICISOfI DENEPAILINN
T'PO3HEHCKUU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
uMeHHU akageMuka M. JI. MUIHoOHIITMKOBa

ODK3AMEHAIIMOHHBIN BUJIET Ne 5
nucnurnHa: «Dusukay (1 u3 3)

1. Bropoii 3akon HetoTona. Mexanunueckue cuibl. [[pumepsl 1 cBOMCTBa MEXaHUUECKUX CHUJT: CUJIa
TSKECTHU U BEC, CUJIa YIIPYTOCTH, CHJIa TPEHUS, CHJIa COITPOTUBIICHUS CPEIBI.

2. Omnpit llTepHa no npoBepke pacnpenenenus Makcpesa.
3. IIpousBoas KyOMKH JIb/a, XOJOAWIBHUK 3a0pall U3 MOPO3WIbHON KaMepbl C TEMIIEpaTypol -

12°C xonuyectBo Teruia, paBHoe 177 kJ[k. XomonuibHblii ko3 dunueHnt n' = 5,7, B KOMHaTe
noanepkuBaercs temneparypa 26°C. Haittu KI1/] ycraHOBKY 1 onpeenuTh, KAKOE KOJIUYECTBO
TEIUIa epeaHo B KOMHATY, ¥ KaKylo padoTy HaJl0 3aTPaTHTh sl )yHKIIMOHUPOBAHUS XOJIOANIb-
Huka. CpaBHUTH X0oAWIbHBIN K03 duimeHt u KI1J[ ¢ anHanornyHpIMu BETUYMHAMHU AJISL XOJIO-
munbHUKa KapHo, paboTatoniero Mexay TeMH K€ TeMIepaTypamMu.

3aBenyroumuii Ycnaxues P.T.

MI/IHI/ICTEPCT@O HAYKU U BLICHJEFQ OBPA3OB/§HI/IH POCCI/H?TCISOI?T OEJIEPALINU
I'POSHEHCKHNU T'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKWU YHUBEPCUTET
uMeHH akagemuka M. /. MuummoHIMuKoBa

DK3aMeHaMOHHbIN OmiieT Ne 6
nucuuruHa: «dusukay (1 u3 3)

1. 3akoH coxpanenus umiyibca. LleHTp macc.
2. 3axoH bonpimana U1l pacpeesIeHns] YacTULl BO BHEIIHEM IIOTEHIIUAIIBHOM TIOJIE.
3. Toukuii crepxens AnuHou | = 50 cM u Maccoit m = 400 r BpalaeTcs ¢ YriIoBbIM YCKOPEHHEM

& = 3 pan/c? okoNo ocu, TIPOXOANIEH Yepe3 CepeliHy CTEpKHS MePIEHNKYISAPHO K €ro JTHHE.
OrnpenenuTth Bpamawmuii MOMEHT M.

3apenyrommii kageapoii Ycnaxues P.T.

MUHHUCTEPCTBO HAYKU U BBICLIIETO OBPA30BAHU ST POCCUMICKON OEAEPALINU
I'POBHEHCKUWU I'OCYIAPCTBEHHbBIM HE®TAHOU TEXHUYECKHWU YHUBEPCUTET
nMeHu akaaemuka M. JI. MUUIMOHIIIMKOBA

DK3AMEHAILIMOHHBIN BUJIET Ne 7
qucnurinHa: «Dusukay (1 u3 3)

1. [IpuHnun otHOCHUTENBHOCTH ["anunest.
2. Pacnpenenenue Maxkcemna-bonsiimMana.
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3. O6py4, OMTHOPOIHBIN TUCK W OJHOPOJIHBIH IIap CKATHIBAIOTCS O3 MPOCKAIb3bIBAHUS C HAKJIOH-
HOMU TUIOCKOCTH BBICOTOM h = 1 M. Macchl Bcex Tenl U uX paauychl paBHbl. KakoBbl KOHEUHBIE

CKOpOCTH Ten?

3aBexyrommii kageapoi Ycnaxues P.T.

MI/IHI/ICTEPCTE}O HAYKU U BbICLHEFp OEPA3OB§HI/IH POCCI/II}'ICISOI}'I OEJEPALINN
T'PO3HEHCKUWU I'OCYJAPCTBEHHbIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
uMeHHU akageMuka M. JI. MUIHOHIITMKOBa

DK3AMEHALIMOHHBIA BUJIET Ne 8
nuctuiuinHa: «Puzuka» (1 u3 3)

1. Pabora u sneprus. Kunernueckas s3neprus. MomHocTs.
2. CpenHue 3HEpruM KBaHTOBBIX OCLHMILIATOPA U pOTaTOpa. 3aBUCUMOCTb CKOPOCTH XMMUYECKUX

peakLuii OT TeEMIIEPATypHI.

3. Ban maccoit m = 100 kr 1 paguycoM r = 5 ¢M BpalaeTcs ¢ 4acTOTON v = § ¢l K HWJIMHIpUYE-
CKOM ITOBEPXHOCTH Bajia MPUKaJIu TOPMO3HYIO KooKy ¢ cuioi N =40 H, nox aeiictBuemM KoTo-
potii Bair ocraHoBmIICs yepe3 Bpems t = 10 ¢. Onpenenuts ko3 unimeHT TpeHus.

3aBenyromuii kageapoi Ycenaxues P.T.

MUMHHUCTEPCTBO HAYKM U BBICIIETO OBPA3OBAHUSI POCCI/II71CI§OI7I OEJIEPALINU
TPO3HEHCKUNU 'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKUM YHUBEPCUTET
uMmenn akaaemuka M. JI. MuimnoHmukoBa

Dk3aMeHarMoHHbIN OuiteT Ne 9
nucuurnHa: «duzukay (1 u3 3)

1. HOTCHI_II/IaJ'IBHaH OHEPIusi. HOTCHLII/IaJ'IBHOC I10JIC CHII.
2. SIBnenuns nepeHoca B TCPMOJUHAMHUYCCKN HECOOAHOPOJIHBIX CUCTEMAX. Kunernueckas TCOpU

nepeHoca.
3. OnpeenuTh KHWHETHYECKYIO SHeprHio T pensTHBUCTCKOM YacTHIH (B eIMHUIAX mc?), eciy ee

UMITYJIBC P = mC.

3aBenyrommii kadenpoii Ycnaxues P.T.

MI/IHI/ICTEPCT@O HAYKU U BbICHJEFp OBPA3OB/§HI/IH POCCHPTCIfOIﬁ DENEPALINN
I'POSHEHCKHNU TOCYAAPCTBEHHbBIM HEO@TAHOU TEXHUYECKWUW YHUBEPCUTET
uMeHH akajemuka M. /. MummoHIMKoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 10
qucnurinHa: «Dusukay (1 u3 3)

1. 3aKOH cOXpaHEHMsI SHEPTUU.
2. Audpodysus. Bazkocts. TennonpoBoIHOCTD.

3. Pakera JBMXKETCSI OTHOCUTEIBHO 3EMIIA €O CKOPOCThIO L = 0,6 c. Bo ckoibKO pa3 3amennuTcs
X0/ BPEMEHHU B PaKeTe C TOUKU 3PEHUsS 3eMHOT'0 HaOJII01aTeIsl.

3aBenyomuii kadenpoii Ycnaxues P.T.
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MI/IHI/ICTEPCTQO HAYKU U BBICHIET 9 OBPASOB@HI/UI POCCI/II71C1§OI71 DOEJJEPALIMN
I'PO3HEHCKHUU T'OCYJAPCTBEHHBIM HE®TAHOU TEXHUYECKM YHUBEPCUTET
uMeHu akagemuka M. JI. MUIMOHIIIMKOBA

DK3AMEHALIMOHHBIN BUJIET Ne 11
nucuurnHa: «duszukay (1 u3 3)

1. YcnoBust paBHOBECHSI MEXaHUYECKOW CUCTEMBI.

2. BpoyHOBCKO€ JIBUKEHUE.
3. IbuMHKH, B3BEIIEHHEIE B BO3IyXe, MMetoT Maccy m = 10728 r. Bo ckonbko pa3 yMeHbIINTCS UX

KOHIICHTpAIys N Ipu yBeaudeHuH BIcOThI Ha Ah = 10 m? Temmneparypa Bozayxa T = 300 K.

3aBenyromuii kagenpoi Ycnaxues P.T.

MI/IHI/ICTEPCT]%O HAVYKU U BLICLHEFQ OBPA3OB1§HI/UI POCCHPICIfOfI DOEJIEPALIN
T'PO3HEHCKUWU I'OCYJAPCTBEHHbIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
nMeHH akagemuka M. /I, MuummoHImmKoBa

DK3AMEHAIIMOHHBIA BUJIET Ne 12
JTUCHUIIINHA: «DU3UKA» (1 U3 3)

1. MomeHT HUMITYJIbCa, MOMCHT CHIJIbI. 3aKoH COXPAaHCHUA MOMCHTA UMITYJIbCA. CBs13b 3aKOHOB CO-

XPaHEHUsl C CUMMETPHUEHN CHUCTEMBI.
2. Kpyrossie nporeccsl u KIT/I remnoBeix mamus. [Hukn Kapho.

3. Onpenenuts JaB€HUE P UACAIBHOIO ra3a MpH JBYX 3HaYEHUSIX Temneparypsl raza: a) T =3 K
u

6) T = 1 kK. KonnenTparmus monexysn razan = 10 cm,

3apenyromuii kadeapoi Ycnaxmues P.T.

MI/IHI/ICTEPCT@O HAYKU U BLICHJEFQ OBPA3OB/§HI/IH POCCI/H71CI§OI71 OEJIEPALINU
I'POSHEHCKHWU T'OCYAAPCTBEHHbBIM HEO@TAHOU TEXHUYECKWUW YHUBEPCUTET
uMeHH akajemuka M. /. MummoHIMuKoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 13
mucruruinHa: «Pusukay (1 u3 3)

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

2. Jlsuratens BHYTPEHHETO CTOPAHHS.
3. I'a3, 3anumaBmmii 06beM V = 12 1 non gasnenueM p = 100 klIla, Ob1 M300apHO HATPET OT

temneparypsl T1 =300 K 1o remneparypsl T2 =400 K. Onpeaenuts paboTy A pacmivpeHus rasa.

3apenyrommii kadeapoi Ycenaxues P.T.

MI/IHI/ICTEPCTI%O HAYKU U BI)ICLHEFQ OBPA3OB1§HI/IH POCCHIZCISOVI OEIEPALINU
T'POBHEHCKUU I'OCYJAPCTBEHHbBIM HE®TAHOW TEXHUYECKW YHUBEPCUTET
nMenn akagemuka M. JI. MummoHmmKoBa

DK3AMEHAIIMOHHBINA BUIIET Ne 14
nucturnHa: «dusukay (1 u3 3)

1. ITpyHuMn 3xkBUBageHTHOCTH Macc. [loTeHnman rpaButannoHHoro nosist. [lepBas u BTopast Koc-
MHUYECKHE CKOPOCTH.

2. TennoBas mammnHa, onTuMusupoBanHas He 1o KII/I, a mo BeIXOJHON MOITHOCTH.

3. Ckonbko moHaaoouTcs He()TH, YTOOBI MOKPHITH TUIEHKOW BCIO BOJHYIO TOBEPXHOCTH 3eMIIU?
Tommmaa meHkr d paBHa 20 MOJIEKYISIPHBIM CIIOSIM, CpeaHss MoJisipHast Mmacca Hedtr p = 1000

KI/MOJIb, TIOTHOCTH Hedytu p = 800 kr/m°. Pagnyc 3emmu Re = 6400 kM, OKeaHsI 3aHUMAIOT 2/3
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TUTONIAIA TIOBEPXHOCTH 3eMITH. J[J1s1 MPOCTOTHI CYMTATH, YTO MOJICKYIIBI HEPTH UMEIOT (hOPMY KY-
OUKOB.

3aBenyromuii kadenpoii Ycnaxues P.T.

MI/IHI/ICTEPCTE}O HAYKU U BbICLHEFp OEPA3OB§HI/IH POCCI/II}'ICISOI}'I OEEPALINN
T'PO3HEHCKUWU I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
uMeHHU akageMuka M. JI. MUUIHOHIITUKOBA

DKk3aMeHannoHHbIN omiteT Ne 15
nucnurnHa: «dusukay (1 u3 3)

1. OneiT Malikenscona - Mopiiu.
2. Bropoe Hauano TepMOJUHAMUKHI. DHTPOIHUS U €€ CTATUCTUYECKUM CMBICI.
3. Bo3nyx, 3anumasmiuii 00bem V1 = 10 11 npu naBnenuu p1 = 100 kl1a, 6611 agmabaTuyecku cxxat

1o oobema Vz = 1 1. OnpenenuTs AaBiICHUE P2 OCIIE CKATHUSL.

3aBenyromuii kagenpoi Ycnaxues P.T.

MMHHCTEPCTBO HAYKH N BBICIIETO OBPA30BAHSI POCCI/II7ICI§OI71 OEJIEPALIVIN
TPO3HEHCKUNU 'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUM YHUBEPCUTET
nMmenn akaaemuka M. JI. MummoHImmKoBa

DK3AMEHALIMOHHBIA BUJIET Ne 16
nucuurnHa: «duzukay (1 u3 3)

1. I[IpeobpazoBanus ["anunes u JlopeHua.
2. OCHOBHBIE MOJOXKEHUS MOJIEKYISIPHO-KHHETHUECKONH TEOPUU UI€ANIbHBIX Ta30B.

3. B pe3ynbraTe KpyroBoro mpoiecca ra3 copepurii padory A = 1 Jx u mepenan oxXjaaguTennto
termoty Q2 = 4,2 JIxx. Onpenenuts Tepmuueckuiit KIT/I n nukia.

3apenyrommii kageapoi Ycenaxues P.T.

MHUHUCTEPCTBO HAVKHU U BBICIIEI'O OBPA3OBAHMS POCCI/H7ICI§OI7I OEJIEPALIN
TPO3HEHCKUNU 'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUM YHUBEPCUTET
nMenn akaaemuka M. JI. MummoHmmKoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 17
nucturuHa: «dusukay (1 u3 3)

1. OcHoBHbIE d(PPEKTH TEOPUH OTHOCUTEIHHOCTU: 3aMEJJICHUE BPEMEHHU, COKpAIICHHUE JJIUHBI,

OTHOCUTCIIbBHOCTbE OAHOBPEMCHHOCTHU COOBITHIA.

2. BoiBon ypaBHenus Knaneiipona - Menzaeneesa.
3. I'a3 coBepmaer nukn Kapno. Temneparypa oxnagurens T2 = 280 K. Bo ckonbko pa3 ysenu-

yutcs KIIJ[ nukna, ecnm temneparypa Harpesarens nmosbicutcs ot T1 =400 K o T1" = 600 K?

3aBenyromuii kadenpoii Ycnaxues P.T.

MI/IHI/ICTEPCTI%O HAYKU U BI)ICLHEFQ OBPABOBéHI/Iﬂ POCCI/II‘/'ICI§OI‘/'I OEJIEPALIN
'POBHEHCKUU I'OCYAAPCTBEHHbBIM HEOGTAHOU TEXHUYECKUU YHUBEPCUTET
uMeHH akajgeMuka M. 1. MuiinoHIumkoBa

DK3AMEHAILIMOHHBIN BUJIET Ne 18
nucnurinHa: «Dusukay (1 u3 3)
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1. Cnoxenue ckopocteit B CTO. AGepparusi.

2. MonexysipHO-KMHETHYECKOE TOJIKOBAaHNE a0COJFOTHON TeMITepaTyphI.

3. Touka HauMHAET ABMKEHUE 110 OKpYX)HOCTU paguycoM R = 10 m. IIpoiineHHblil €10 myTh 3aBU-
CHT OT BpeMeHH 10 3akoHy s = At + Bt3, rme A = 8 m/c, B = 1 m/c®. Onpenenuts ckopocTh

MOJIHOE YCKOPEHHE TOYKHU B MOMEHT t = 2C.

3aBenyromuii kagenpoi Ycnaxues P.T.

MI/IHI/ICTEPCTEEO HAVYKHU N BbICHIEFp OBPA3OB1§HI/IH POCCI/II}'ICISOI}'I OEJEPALINN
T'PO3HEHCKUU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET
nMeHn akagemuka M. /. MuummoHImmKoBa

DK3AMEHALIMOHHBINA BUJIET Ne 19
nuctuiuinHa: «Puzukay» (1 u3 3)

1. PensaruBucrckue BBIPpAXKCHUSA TJI UMITYJIbCa U KUHETHYCCKOM SHCPTHUHU. B3anmocBsa3bp Macchl U

SHEPTUHU.
2. N3oTepmuueckuii, n300apHbII M K30XOPHBINA MPOIIECCHI.

3. Msta maccoit m = 0,2 KT 1oJ IeCTBUEM yaapa MpruodperaeT ckopocTs L = 15 m/c. Jnurens-
HOCThb ynapa At = 0,02 c. Onpenenuts cpennee 3nadenue (F) cunsl ynapa.

3aBenyrwoummii kageapoi Ycenaxues P.T.

MI/IHI/ICTEPCTJ§O HAYKU U BbICLHEFp OBPA3OB1§HI/IH POCCHIZCIfOfI OEJJEPALIN
T'POBHEHCKUU I'OCYJAPCTBEHHBIM HEOGTAHOU TEXHUYECKWY YHUBEPCUTET
uMeHH akajemuka M. /. MuummoHImuKoBa

DK3AMEHAIIMOHHBIA BUJIET Ne 20
nucuurnHa: «Dusukay (1 u3 3)

1. ypaBHeHI/IC AMHAMHKH BPpAIATCIbHOT'O ABUKCHHUA TBCPAOT'O TCJIa OTHOCUTCIILHO HEIOJABMKHOM

OoCH.

2. AnnabaTHBIif mporecc.
3. Pakera Maccoil m = 1 T molHUMAaETCsI ¢ MOBEPXHOCTH 3€MJI BEPTUKAIILHO BBEPX C YCKOPEHUEM

a = 2g. CkopocTh cTpyH Ta3oB u3 comia v = 1200 m/c. Haiitu pacxoa Qm roproyero B eAMHUILY

BpPEMEHH.

3aBenyrommii kadenpoii Ycnaxues P.T.

MI/IHI/ICTEPCT]§O HAYKU U BbICLHEFp OBPABOBéHI/IH POCCHIZCISOIZ OEJIEPALIMIN
I'POSHEHCKUWU T'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKWUW YHUBEPCUTET
nMeHu akaaemuka M. JI. MUUTMOHIIIMKOBA

DK3AMEHAILIMOHHBIA BUJIET Ne 21
qucnurinHa: «Dusukay (1 u3 3)

1. MoMeHT uHepIuu.
2. Yucno creneneit cBOOOIbI. 3aKOH paBHOPACTIPEICTICHUS YHEPTUH 10 CTETIEHSIM CBOOOIBI.

3. OHpe,Z[CJ'II/ITL HUMITYJIBC CUCTCMBbI U3 2-x TCJI, ABHXKXKYIIUXCSA BO B3aUMHO HNCPICHIAUKYIIAPHBIX
HaIllpaBJICHUAX CO CKOPOCTAMHU L1 = 3m/cuv=4 M/C; Macchl Tell m1 = My = 1 KT.

Ycnaxuesn P.T.

3aBenymomuii kadeapoii
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MI/IHI/ICTEPCTIEO HAYKU U BLICLHEFp OBPABOBéHI/Iﬂ POCCI/IFICIfOPT OEJIEPALINN
T'PO3HEHCKUU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
uMeHHu akagemuka M. JI. MUIMoHIIIMKOBa

DK3AMEHALIMOHHBINA BUJIET Ne 22
nucnurnHa: «Dusukay (1 u3 3)

1. Teopema llTeitnepa.

2. KonnuecTBo TemnoThl. TeninoeMKoCTb.
3. Camoner onuceiBaeT netiato Hectepora paguycom R =200 M. Bo ckonbko pa3 cuna F, ¢ koTo-

PO JIETUMK JJaBUT HA CHJICHUE B HIXKHEW TOUKe, OOJIbIIIE TSKECTH P jieTunka, eciim cKopocThb ca-
Mmoseta v = 100 M/c.

Ycna:xuen P.T.

3asenyromuii kagenpou

MI/IHI/ICTEPCTE}O HAYKU U BI)ICHIEFP OEPA3OB1§HI/I${ POCCI/II?'ICISOIZ OEEPAILINN
T'PO3HEHCKUU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET
uMeHH akagemuka M. /. MuummoHIuKoBa

DK3AMEHAIIMOHHBIA BUJIET Ne 23
nucuurnHa: «Dusukay (1 u3 3)

1. Kunernueckas QHCPI'UA Bpallaromerocs Teiia.

2. IlepBoe Havano TEPMOJIUHAMUKH.
3. Teno GpomieHo co ckopocThio Lo = 10 M/c mox yriom o = 30° k ropuzoHTy. Haiitu pannyc

KpUBHU3HBI uepe3 t =1 c.

3aBenyrommii kadenpoii Ycnaxues P.T.

MI/IHI/ICTEPCT@O HAYKU U BLICHJEFQ OBPA3OB/§HI/IH POCCI/H71CI§OI71 OEIEPALINU
I'POSHEHCKHNU TOCYAAPCTBEHHbBIM HEO@TAHOU TEXHUYECKWUW YHUBEPCUTET
uMeHH akajgemuka M. /. MuummoHImmuKoBa

DK3AMEHAILIMOHHBINA BUJET Ne 24
mucruruinHa: «Pusukay (1 u3 3)

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

2. Pabota uaeanbHOTO raza B pa3JIMUHbIX MPOIlEccax.
3. OnpenenuTh MOJIHOE YCKOpPEHHE B MOMEHT t = 1 ¢ Touku, Haxoasmelics Ha 000/1e KoJeca, pa-

JMyC KOTOpOTo paBeH R = 0,5 M. YpaBHeHHne BparmeHns Koneca umeeT U ¢ = At + Bt®, riae A =
2 pan/c, B=0,5 pan/c®.

3apenyrommii kageapoii Ycnaxues P.T.

MUHHUCTEPCTBO HAYKU U BBICLIIETO OBPA30OBAHU ST POCCUNMCKON DOEAEPALINU
I'POBHEHCKUU I'OCYIAPCTBEHHbBIM HE®TAHOU TEXHUYECKHWU YHUBEPCUTET
nMeHu akaaemuka M. JI. MUUTMOHIIIMKOBA

DK3AMEHAIIMOHHBIA BUJIET Ne 25
qucnurinHa: «Dusukay (1 u3 3)

1. LlenTpobexHas cuia.
2. OCHOBHBIC TIOJIOKEHUS MOJICKYJIIPHO-KMHETHUECKON TEOPHUH HACATLHBIX Ta30B.
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3. ITo npssimonmueitnomy mocce ACD enet MarmmHa, KOTOPO HEOOXOMMO 3a KpaTdauiiee Bpemst
no0paThCs U3 MyHKTa A B IyHKT B, pacnonosxeHHsli B nosie Ha pacctossHuu 1 = 500 M ot goporu
(puc. a). U3BecTHO, UTO CKOPOCTh MAIIMHBI 110 TOJIO B N = 2 pa3a MEHbIIE CKOPOCTH MAIlIUHBI 10
mocce. Ha kakoM pacctostHuu s oT Touku D ciieyer cBepHyTh ¢ mocce? [IpoananusupoBats poiib
paccrosnus L mexxny nynkramu A u D, nexxamumu Ha 1occe.

a) b)
A C D A D
hd 3 .‘\.\ L
\\‘ B RS - - B
3aBenyromuii kagenpoi Ycnaxues P.T.

MI/IHI/ICTEPCTI%O HAYKU U BbICHIEFp OEPA3OB1§HI/IH POCCI/II71CI§OI71 OEEPALINU
T'PO3HEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET
nMeHH akagemuka M. /. MuummoHIuKoBa

DK3AMEHALIMOHHBIA BUJIET Ne 26
nucuurnHa: «Dusukay (1 u3 3)

1. Cuna Kopuonuca.

2. VI3orepMudeckuii, 1300apHBIA M M30XOPHBINA MpoIiecchl. AnabaTHBIN TpoIecc.

3. 3a 3,5 yaca BO3yILIHBIH 11ap CHECNO Ha s1 = 21,5 KM K ceBepy, 3aTeM Ha S2 = 9,7 KM K BOCTOKY,
IpUYeM BBICOTa €ro mojabeMa yBenuumiach Ha h = 2,88 kM. Haiftu: 1) BenuumHy BekTOpa €ro

CpenHel CKOpOCTH U 2) yroil 3 BeKTOpa cpeiHel CKOPOCTH ¢ TOPU3OHTAIBHOMN MIOCKOCTHIO.

3aBenyrommii kadenpoii Ycnaxues P.T.

MUMHHUCTEPCTBO HAYKM U BBICIIET'O OBPA30BAHVSI POCCHI7ICI§OI7I OENEPALINNU
TPO3BHEHCKHNU 'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUM YHUBEPCUTET
nMenn akagemuka M. JI. MummoHmmKkoBa

DK3AMEHAILIMOHHBIN BUJET Ne 27
nucturuHa: «duzukay (1 u3 3)

1. DnemeHTH MeXaHUKH ynpyrux Tei. 3akoH Ilackans. 3akon Apxumena.

2. IlepBoe Havaa0 TEPMOJUHAMUKH.
3. JlBuskeHHe TOUKH MO TIPAMOIT 3a1aH0 ypaBHeHHeM X = 2t — 0,5t%. OnpenenuTs cpemHio myTe-

BYIO CKOPOCTb Ucp TOUKM B MHTEpBaJie BpeMeHu oT t1 =1 c moto =3 c.

3aBenyromuii kadenpoii Ycnaxues P.T.

MI/IHI/ICTEPCTI%O HAYKU U BI)ICI_HEIZO OBPA3OB1§HI/IH POCCI/II7ICI§OI7I OEJIEPALIMIN
I'POBHEHCKUNU I'OCYAAPCTBEHHbBIM HEOGTAHOU TEXHUYECKWUHU YHUBEPCUTET
uMeHH akajgeMuka M. 1. MunoHIumkoBa

DK3AMEHAILIMOHHBIN BUJIET Ne 28
nucturnHa: «dusukay (1 u3 3)

1. YpaBHEHHE HEIPEPBIBHOCTH.
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2. BpoyHOBCKO€ JIBUKEHUE.
3. K HuTH nozsenieH rpy3 maccoil m = 2 kr. Hailtu cuny HanpsKeHUsl HUTH, €CJIM HUTh C TPY30M
1) mOHMMATH ¢ yCKOpeHneM a = 3 M/c2, 2) OIycKaTh C TeM %ke YCKOPEHHEM.

3apenyrommii kagenpoii Ycnaxues P.T.

MI/IHI/ICTEPCT]%O HAVYKU U BLICLHEFQ OBPA3OB1§HI/I}I POCCI/IﬁCISOﬁ OEJJEPALIN
T'PO3HEHCKUWU I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
nMeHH akagemuka M. JI. MuummoHImmKoBa

DK3AMEHAIIMOHHBIN BUJET Ne 29
nuctuiuinHa: «Puszukay (1 u3 3)

1. YpaBuenue bepnymiu.

2. Kpyrossie npoueccsl 1 KITJ[ remoBsix Mammd. [ukin Kapho.

3. UeMy paBHa KuHeTUYECKast SHEpTUst W MOJIEKYJ ABYXaTOMHOTO ra3a, 3aKJIIOYEHHOTO B COCY/I
06beMoM V = 2 J1 1 HaxOosIIerocs o agaBjaeHueM p = 1,5 -10° Ia.

3aBenyrommii kadenpoii Ycnaxues P.T.
MUHUCTEPCTBO HAYKU 1 BBICIIEI'O OBPA3OBAHUS POCCUMCKOUN ®ENEPALIMNA
I'PO3HEHCKUI TOCYIAPCTBEHHBIN HE®TSIHON TEXHUYECKU YHUBEPCUTET
nMeHH akagemuka M. /1. MuumoHIMKoOBa

DK3AMEHALIMOHHBINA BUJIET Ne 30
nucnurnHa: «Dusukay (1 u3 3)

1. JIBukeHue Tesa B Cpejie C CONMPOTUBIICHUEM: YpaBHEHUS IBU)KCHUS, YK CII0 PeitHonbaca, ko3d-
(1)I/IIII/I€HT COIIPOTUBJICHMUA.

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

3. B cocyne oobemom V = 0,01 m° npu Temnepatype T = 280 K cosepkKuTCsS cMech Ta30B — a30Ta
Maccoid mi1 = 7 I ¥ BoJIopojaa Maccoil mz = 1 r. Onpenenurts JaBieHUe CMECH ra30B.

3aBenyrommii kadenpoii Ycnaxues P.T.

MMHHUCTEPCTBO HAYKM U BBICIIET'O OBPA30OBAHVSI POCCI/II71CI§OI71 OEAEPALIUN
TPO3HEHCKHNU 'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUM YHUBEPCUTET
nMenn akagemuka M. JI. MummoHmmkoBa

3AUYETHBIN BUJIET Ne 1
nucturuHa: «dusukay (2 u3 3)

1. DnemeHTapHbIl 25eKTprUUeckuii 3apsaa. 3akoH KynoHa. 3akoH coOXpaHEHHUs AJIEKTPUUYECKOr0 3a-
psna.

2. ConpoTHUBIEHNE U TPOBOAUMOCTh. 3akOH OMa sl OAHOPOJHOTO y4YacTKa JTUHEHHON LIemnu.
Huddepenumansaas popma 3akona Oma.

3. 3amauva. KBagparHas mpoBOJIOYHAs paMKa pacloJIOKEHA B OJJHOM MIIOCKOCTH C JNIMHHBIM TPS-
MBIM IPOBOJIOM TaK, YTO JBE €€ CTOPOHBI MapajjieNnbHbl MpoBoay. Ilo paMke U mpoBOLY TEKYT
omunaxoBsie Toku | =1 kA. Onpenenuts cuny F , nefictyromyro Ha pamky, eciu Gimvkaiimas
K [IPOBOJIy CTOPOHA PAMKHU HaXOJUTCS Ha PACCTOSHUU, PABHOM €€ JITHE.

3aBemyromuit kadenpoit VYcenaxues P.T.
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MI/IHI/ICTEPCTQO HAYKU U BBICHIET 9 OBPASOBéHI/IH POCCMIZCIfOPI OEJIEPALIN
I'PO3HEHCKHUU T'OCYJAPCTBEHHBIM HE®TAHOU TEXHUYECKM YHUBEPCUTET
uMeHu akagemuka M. JI. MUIMOHIIIMKOBA

3AYETHBIN BUJIET Ne 2
nuctuiuinHa: «Puszuka» (2 u3 3)

1. IToTtok BekTOpa HANPSHKEHHOCTH 3eKTpruueckoro mojsi. Teopema Octporpaackoro-I'aycca st
HANPSDKEHHOCTHU JJIEKTPUYECKOro Mojis B Bakyyme. IIpumenenus teopembl OcTporpajckoro-

I'aycca k pacyeTy 1osei 3apsKEHHBIX TeJl.
2. TennoBoe neiicTBue TOka. PaboTa M MOITHOCTH AJIEKTpUYECKOTO ToKa. JuddepeHnuanpHas

dopma 3akoHa J[xoymns-Jlenna.
3. 3anaua. 3apsDkeHHas YacTHIIA, 00naaomas ckopoctbio V = 2-10° M/c, BlieTena B 0JHOPOIHOE

nosne ¢ uaaykuueit B =052 Tn. Haittu otnomenne Q / m 3apsia 4acTUIIBI K ee Macce, ecily ya-
CTHIIa ONHUcasa IyTy okpyxHocTH paguycom R =4 cum. [To 3TOMy OTHOIIEHHIO ONIPEETHTD, KaKas

3TO 4YacTHUIIA.
3aBeayromuii kageapoi Ycnaxues P.T.

MI/IHI/ICTEPCTI%O HAYKU U BbICHIEFp OEPA3OB1§HI/IH POCCI/II\/'ICISOI\/'I OEJIEPALINU
T'PO3HEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET
nMeHH akagemuka M. /. MuummoHIuKoBa

3AUYETHBIN BUJIET Ne 3
OUACLUIIINHA: «DPU3UKaAY
1. DHeprus 3apsiia B 3JieKTpocTaTudeckoM moie. [ToTennuan nossi. OKBUNOTEHIIMAIbHBIEC TTOBEPX-

HOCTU. CBsI3b BEKTOPA HAIPSDKEHHOCTH U IOTEHIIMAJIA MOJIS.
2. IlpaBuna Kupxroga u nmpocTeiine mpuMepsl pacueTa pa3BETBICHHBIX AEKTPHUECKUX HETEH.

3. 3agaua. [IpoBonounoe xonbuo paguycom I =10 cm nexwur ma crone. Kakoe konmaecTBo dmek-
TpudecTBa Q MPOTEUET O KOJbILY, €CIIH €ro MOBEPHYTh C OJHOIN CTOPOHBI Ha Apyryo. Compo-

tuBnenue koipa R =1 Om. Beprukanbhas cocraBnsomas MHAYKIMH B MarmutHOrO mons

3emu pasHa 90 MxTo.

3aBenyrommii kageapoii Ycnaxues P.T.

MI/IHI/ICTEPCT@O HAYKU U BLICHJEFQ OBPA3OB/§HI/IH POCCI/H71CI§OI71 OEIEPALINU
I'POSHEHCKHNU TOCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKWUW YHUBEPCUTET
uMeHH akajemuka M. /. MummoHIMKoBa

3AYETHBIN BUNET Ne 4
nuciumuinaa: «dusnkay (2 u3 3)

1. Dnexrpuueckoe nojue B BewecTse. Juanekrpuku. HanpsskeHHOCTD 3EKTpUYECKOTO OIS B
BelecTse. JuaekTpuueckas IpPOHULIAEMOCTb CPEBI.

2.YpaBHeHnue Oeryuieit BoiHbl. @a30Basi CKOPOCTb.

3. 3anaga. Burok, o kotopomy Teuer Tok | =20 A, cBo601HO ycTaHOBUIICS B OJHOPOHOM Mar-
muTHOM none ¢ uaaykuueit B = 0.016 Tn. Juamerp sutka d =10 cm. Onpenenuts paGory A,
KOTOPYIO HYXKHO COBEPILUMTE, YTOOBI TIOBEPHYTH BUTOK Ha yrod & = 77/ 2 OTHOCHTENBHO OCH,
coBIazaroleii ¢ quamerpom. To ke, ecm yron o = 27.

3apenyrommii kageapoii Ycnaxues P.T.
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MI/IHI/ICTEPCT\’BO HAYKU U BbICLLIEf (0] OBPA30]%AHI/IH POCCMIZQKOPI OEJIEPALIN
I'PO3HEHCKHU T'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKWU YHUBEPCUTET
uMeHu akagemuka M. JI. MUIMOHIIIMKOBA

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

1. ITpoBOAHMKY B 3JIEKTpUUECKOM HoJ€e. Pacripenenenue 3aps/10B B IPOBOJIHUKAX. DIEKTPOEM-

KOCTb YEIMHEHHOTO IIPOBOTHHKA.
2. MaruutHoe 1oJie ABMKYyILerocs 3apsaa. 3akoH buo-Caapa-Jlamuiaca. Beruncnenue nuaaykuuu

HIPSIMOJIMHEHHOTO TPOBOJHUKA C TOKOM.
3. 3amaya. Tonkoe monykonsio paguycom R =10 cm mecer paBHOMEpHO pacnipenenenuslii 3apsin

¢ nuHeHOoM mioTtHOCTh0 7 =1 MKKi/M. B neHTpe KpUBHU3HBI MTOIYKOJbIA HAXOIUTCH 3apsi
Q =20 uKun. Onpenenuts cumy F B3auMosneiicTBUA TOUEUHOTO 3apsaa M 3apsHKEHHOTO MOMY-

KOJbIA.

3apenyrommii kageapoii Ycnaxues P.T.

MI/IHI/ICTEPCTJ§O HAYKU U BbICLHEFp OBPA3OB1§HI/IH POCCI/II71CI§OI7I OEJIEPALIMN
T'PO3HEHCKHNU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET
uMeHH akagemuka M. /. MuummoHIMuKoBa

3AUYETHBIN BUJIET Ne 6

nucuurinHa: «Dusukay (2 u3 3)
1. KoHgieHCcaTOphl M UX COSAMHECHUS. EMKOCTB CHCTEMBI IPOBOIHUKOB HA IPHMEpaXx IJIOCKOTO,
WIMHAPHYECKOTO U CHEepUUECKOro KOHICHCATOPOB.
2. D¢ dexr Xomna. 3akon Ammepa.
3. 3amaua. IIpsmoii Metammdeckuii crepsxens guamerpom 0 =5 oM u mnoii | =4 m necer
PaBHOMEPHO pachpeeleHHbIN 10 ero noepxHoctu 3apsa Q =500 uKn. Onpenenuts Hampsi-
’KeHHOCTh E mons B Touke, HaxofsmIelics MPOTHB CepeUHbI CTEPKHS Ha paccTosHuu a =1 cm
OT €ro MOBEPXHOCTH.

3apenyromuii kadeapoi Yenaxues P.T.

MUMHHUCTEPCTBO HAYKM U BBICIIETO OBPA3OBAHNSI POCCI/H7ICIU<OI71 OEJIEPALINU
TPO3HEHCKHNU 'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKWUM YHUBEPCUTET
nMenn akagemuka M. JI. MummoHmmKoBa

3AUYETHBIN BUJIET Ne 7
nucturuHa: «dusukay (2 u3 3)
1. MarHI/ITHaSI I/IHJIYKLII/ISI. CI/IJ’Ia HopeHua. Z[BI/I)KGHI/IC 3ap>ma B O)IHOpOI[HOM MAargmuTHOM IIOJIC.

Yckopurenu 3apspKEHHBIX YaCTHIL.
2. BuxpeBoe anekrpuueckoe nojue. Tok cmemenus. Y paBHeHus: MakcBeia.

3. 3amaua. J[e GecKOHeuHbIe MapaslelbHbIe MIOCKOCTH Haxonarcs Ha paccrosuuu d =05 cm
Apyr oT apyra. Ha mIockocTsaX paBHOMEPHO PacpeieIeHbl 3ap bl ¢ TOBEPXHOCTHBIME ILIOTHO-
ctamu o, =02 MKKi/M’ u o, = —0.3 MxKi/m?. Onpenenuts pasaocts notenmuanos U mexmy

IJIOCKOCTAMM.

3aBenyromuii kadenpoii Ycnaxues P.T.

MI/IHI/ICTEPCTI%O HAYKU U BI)ICI_HEIZO OBPA3OB1§HI/IH POCCI/II7ICI§OI7I OEIEPALINU
I'POBHEHCKUWU I'OCYIAPCTBEHHbBIM HE®TAHOU TEXHUYECKHWU YHUBEPCUTET
nMeHu akaaemuka M. JI. MUUTMOHIIIMKOBA

3AUETHBIM BUJIET Ne 8
nucturinHa: «Dusukay (2 u3 3)
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1. ITorox BekTOpa MarHMUTHOM MHAyKHMH. Teopema Octporpanckoro-l'aycca ajis MarHUTHOTO
nosist. PaboTa 1o mepemMenieHnto mpoBOAHNKA C TOKOM M KOHTYpa B MarHUTHOM TIOJI€.

2. CBoOOIHBIE TApMOHUYECKHE KOJeOaHus B KOJIeOaTeIbHOM KOHTYPE.

3. 3amaua. DJIC 6arapen akkymyssaropos E = 12 B, cuna Toka | KOpoTKoro 3aMblkaHusi paBHa b
A. Kakyro HanOONbIIyI0 MOIIHOCTE P MOYHO IOJIyYHTh BO BHELIHEH LIENH, COCTMHEHHOMU C

Takoi OaTapeeit?

3apenyrommii kageapoii Ycnaxues P.T.

MI/IHI/ICTEPCT]%O HAVYKHU U BLICLHEFP OBPA3OB1§HI/I}I POCCI/IﬁCISOﬁ OEJJEPALIN
T'PO3HEHCKUU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
nMeHH akagemuka M. /I, MuummoHImmKoBa

3AYETHBIN BUJIET Ne 9

nucnurnHa: «dusukay (2 u3 3)
1. DnexTpoaBuxkymas cuiia uHAyKun. 3akoH Papanes. [Ipasumno Jlenna. /]C unaykmm kak
CJIEJICTBUE 3aKOHA COXPAHEHUS DHEPTHH.
2. IuddepeHnnanbHOe ypaBHEHHE CBOOOIHBIX 3aTyXaIONINX KOJeOaHN (MEXaHUIECKHUX U JICK-
TPOMAarHUTHBIX) U €T0 PEeIICHHUE.
3. 3anauva. K ucrounuxy toka ¢ DJIC E = 1.5 B npucoenuunnm karymiky conporusiennem R =01
Om. AMniepmeTp nokasai CHily ToKa, paBHyIo |, =05 A. Korja K MICTOYHUKY TOKa IPUCOCANHUIIN

TI0CJICIOBATENLHO €ILE OMH UCTOYHUK TOKa ¢ Takoi xke DJIC, To cuna Toka |, B TOM K€ KaTynike
okasanack paBHoil 04 A. Onpenenutb BHyTPEHHHE CONPOTHBICHHS [U I, NEPBOIO U BTOPOrO

HCTOYHUKOB TOKA.
3apenyromuii kadeapoi Yenaxues P.T.

MUMHHUCTEPCTBO HAYKU U BBICIIET'O OBPA30BAHVSI POCCI/II7ICI§OI7I OENEPALINN
TPO3HEHCKHNU 'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKUM YHUBEPCUTET
nMenn akagemuka M. JI. MummoHmmKoBa

BAYETHBIN BUJIET Ne 10
nucturnHa: «duzukay (2 u3 3)

1. KoHTYp ¢ TOKOM B MAarHUTHOM II0JIE.

2. Ilpumenenus teopembl Octporpaackoro-I'aycca k pacdery mosneii 3apsKeHHBIX T

3. 3agaya. Mex a1y IiacCTHHAMH IIOCKOTO KOHICHCATOPa HAXOIUTCS IUIOTHO MPHJICTAIOIIAs K HUM
crexnaHHas mnactuaka (& =10.0). KongeHcarop 3apsskeH 10 pasHOCTH MOTeHIHanoB U, =100

B. KakoBa OyzneT pa3sHOCTb IOTEHIUANIOB U,, €CIM BBITAIIUTH CTEKIITHHYIO IIJIACTHHKY M3 KOH-

neHcaropa?

3apenyrommii kadeapoi Ycenaxues P.T.

MUHHUCTEPCTBO HAYKU U BBICILIIET'O OBPA30BAHU ST POCCUMCKOM DEAEPALINU
I'POBHEHCKUU I'OCYIAPCTBEHHbBIM HE®TAHOU TEXHUYECKHWU YHUBEPCUTET
nMeHu akaaemuka M. JI. MUUIMOHIIIMKOBA

3AUYETHBIN BUJIET Ne 11
nucturnHa: «dusukay (2 u3 3)
1. SABnenue camonHAyKIMU. MHAYKTUBHOCTh. THAYKTUBHOCTH COJICHOMIA.
2. CiioxeHue rapMOHHUYECKUX KOJIeOaHUHN OJTHOTO HAMPABIICHUS U OJIMHAKOBOM 4acTOTHI. bueHusl.
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3. 3agava. OnpenenuTs NOTEHIHMAN (@ , 10 KOTOPOI'O MOYKHO 3apsAIuTh YEAUHEHHBIN MeTaJIN4e-

ckuii map paguycom R =10 cm, ecin nanpsokennocts E nonst, npu kotopoii mpourcxoaut mpo-
00i1 Bo3tyxa, paHa 3 MB/M. HaliTi Takke MakCUMaJbHYIO TIOBEPXHOCTHYIO TNIOTHOCTE O
AIIEKTPUUYECKHUX 3aPsIIOB MEpe]] MPoOoeM.

3aBenyromuii kagenpoi Ycnaxues P.T.

MHHHCTEPCT]%O HAYKU U BBICLHEFQ OBPA3OB1§HI/I}1 POCCI/IﬁCISOfI OEJJEPALIN
T'PO3HEHCKUU I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
uMeHHU akageMuka M. JI. MUUIHOHIITUKOBA

3AUETHBIN BUJIET Ne 12
nuctuiuinHa: «Puszukay (2 u3 3)
1. TOKI/I 3aMbIKaHHA 1 Pa3MbIKaHH. HOCTOSIHH&H BpCMeHI/I RL-HGHO‘IKI/I. :‘)HepFI/Iﬂ MArdamuTHOI' O

OJIS.
2. [lone numonsi, SAEKTPUYECKUN JUTTOIBHBIA MOMEHT. [lonsipusaius AM3JIeKTPUKOB, €€ pa3ind-

HBIC THUIIBI.
3. 33.,[[21‘121. HpOCTpaHCTBO MCKAY IUIACTUHAMU IIJIOCKOT'O KOHACHCATOPA 3aIllI0JIHCHO AU3JICKTPU-

koM (papdop, £ =65), 06bem V kotoporo pasen 100 cm*®. [ToBepXHOCTHAS IIIOTHOCTH 3apsa
O Ha miacTuHax KoHjeHcaropa pasHa 8.85 nKi/m?. Berumcauts paboty A, KOTOpYIO HE0OXO-
MO COBEPIIUTH JJIsl TOTO, YTOOBI YAAIUTh AMAIEKTPUK W3 KOHJAEHCAaTopa. TpeHHeM audIieK-
TPHKa O IJIACTUHBI KOHJIEHCATOpa MIPEHEOPEYb.

3aBenyroumuii Ycnaxues P.T.

MI/IHI/ICTEPCTI%O HAYKU U BbICHIEFp OEPA3OB1§HI/IH POCCI/II71CI§OI71 OEEPALINU
T'PO3HEHCKHNU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET
uMeHH akagemuka M. /. MuummoHImmuKoBa

3AYETHBIN BUJIET Ne 13
mucrurinHa: «dusnkay (2 u3 3)

1. CTopoHHHE CUIIBI B LIEMH 3IEKTPUUYECKOT0 TOKA. DINEKTPOJBHKYIIAS CHIIA.
2. luddepenimanbHoe ypaBHEHUE BEIHYKICHHBIX KOJIEOaHMH (MEXaHUYECKUX U DJIEKTPOMArHUT-
HBIX) M €T0 pelieHue. AMIUTUTYIa U (pa3a BBIHYKIEHHBIX KoieOaHul (MeXaHUYEeCKHUX U DJIEKTPO-

MarHMTHBIX).
3. 3agaya. [To 1ByM 6€CKOHEUHO JUIMHHBIM MPSMBIM MapajlieIbHBIM POBOAAM TEKYT TOKU

|, =20A 1 |, =30A B ogHoM Hanpasienuu. Paccrosune d mexay nposogamu paso 10 cm.
BbIuKCIUTh MATHUTHYIO HHAYKIUMIO B B Touke, yaaneHHol 0T 060MX MPOBOJOB HA OJMHAKOBOE
paccrostaue I' =10 cm.

3apenyrommii kageapoi Ycnaxues P.T.

MUWHUCTEPCTBO HAYKU 1 BBICIIET'O OBPA30OBAHUS POCCUINCKON DOEAEPALINU
I'POBHEHCKUWU I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKHW YHUBEPCUTET
nMenn akagaemuka M. JI. MummoHImmKoBa

3AYETHBIM BUJIET Ne 14
1. MarnuTHOE noJie Ha OCH KpYroBOro ToKa. MarHuTHOE 1oJie COJICHOMA.
2. BuxpeBoe anekrpudeckoe noise. Tok cMemenns. YpaBHeHuss MakcBeria.
3. 3anava. TOHKNI JUIMHHBIA CTEPKEHb HECET PABHOMEPHO PACIIPEEIICHHBIN 10 JUINHE 3aps]l C
nueinol miotHocThio 7 =10 MxKi/m. BOmu3u cpejiHeil 4acTi CTEPKHS Ha PACCTOSIHUN
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I =20 cm Haxoautcs Toueunsiii 3apan Q =10 nKn. Onpenenuts cuny F , nefictsyrontyio na

3apsijl.

3aBenyromuii kadeapoit VYcenaxues P.T.

MI/IHI/ICTEPCTEEO HAVYKU N BbICHIEFp OBPA3OB1§HI/IH POCCI/II}'ICISOI}'I OEEPAILINU
T'PO3HEHCKUU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
nMmeHn akaaemuka M. JI. MuummoHImmKoBa

3AYETHBIN BUJIET Ne 15
nucnurnHa: «dusukay (2 u3 3)

1. Ilonsarue mos. HaHpH)KCHHOCTB OJICKTPHUYECCKOTI'O I10JIA. HaprI}KGHHOCTB SJIEKTPHUICCKOI'0O

IIOJIsI TOYEYHOTr O 3apsiaa. [IpuHnun cyneprno3unuu nosen.
2. [Torenuuain. Pa3HOCTh MOTEHIIMATIOB U HANPSHKEHUE.
3. 3agauga. Ilo nByM OECKOHEYHO JIMHHBIM TPSMBIM IMAPALICIBHBIM MPOBOJIAM TEKYT TOKH

I, =50 Au |, =100 A B IpOTHBOIIOJOXHBIX HanpaBJeHUsAX. Paccrosanue d mexmy npoBogamu

paBHO 20 cM. BBIMUCIMTL MArHUTHYIO HHAYKIMIO B B Touke, ynaneHHoO# 0T 060MX IPOBOIOB Ha
paccTosiHue I, = 25 CM OT IIEPBOro IIPOBOAA U Ha F, =40 CM OT BTOPOro IMPOBOJIA.

3aBenyrommii kadenpoii Ycnaxues P.T.

MUMHHUCTEPCTBO HAYKM U BBICIIETO OBPA3OBAHUSI POCCI/II7ICI§OI7I OEJIEPALINU
TPO3HEHCKHNU 'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKUM YHUBEPCUTET
uMmenn akaaemuka M. JI. MunnmnoHmukoBa

3AUETHBIN BUJIET Ne 16
nucturuHa: «dusukay (2 u3 3)

1. IToTok BeKTOpa HANMPSHKEHHOCTH dJeKTprudeckoro most. Teopema Octporpanckoro-I'aycca
JUTSL HATIPSKEHHOCTH JIEKTPUUYECKOTO TOJIS B BAKyyMe.

2. 3akoH OMa Jy1s1 HEOJTHOPOTHOTO yYacTKa MM U JIJIsl 3aMKHYTON 1ETIH.

3. 3amaya. DJIEKTPOH B OJHOPOAHOM MarHMTHOM mone ¢ uaaykumeii B =01 Tn memxercs mo
okpyxHocT. Haiftu cuny | skBHBaneHTHOro KpyroBoro Toka, co31aBaeMOro JBUKEHUEM DJIeK-

TpOHa.

3aBenyrommii kadenpoii Ycnaxues P.T.

MI/IHI/ICTEPCTI%O HAYKU U BLICHJEIZO OBPA3OB/§HI/IH POCCI/H71CI§OI71 OEJIEPALINU
I'POBHEHCKUU I'OCYIAPCTBEHHbBIM HE®TAHOU TEXHUYECKWU YHUBEPCUTET
nMeHu akaaemuka M. JI. MUUIMOHIIIMKOBA

3AYETHBINM BUJET Ne 17
qucnurinHa: «Dusukay (2 u3 3)

1. SHCpFI/IH 3apsaa B JICKTPOCTATUYICCKOM II0JIC. HOTCHLII/IaJ'I I10JI4.
2. SKBI/IHOTGHHI/IHIH)HBIC IMOBEPXHOCTH. CBi13b BCKTOpa HAIPSXKCHHOCTH Y ITIOTCHIHAJIA I10JIA.
3. SHCpFI/IH OJICKTPOMAIrHUTHBIX BOJIH. I/IMHyJ'ILC SJICKTPOMArHuTHOTO ITOJIA 3. 32[,[[3‘{&. HpOBOJ’IO‘-I-

HbI# BUTOK paguycoM I =4 cm, umerommii conporusnenne R = 0.01 Owm, naxomurcs B ogHOpOa-
HoM MarauTHOM Toste ¢ maayknueir B = 0.04 Ti. TTnockocTs pamkn cocTaBmisieT yron o = 30° ¢
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JUHUAMHA UHAYKIUY 10751, Kakoe koyn4yecTBo aekTpuyecTBa Q MPOTEUET MO BUTKY, €CIIM Mar-

HUTHOE I10JI€ HCYE3HET?

3aBenyromuii kadenpoii Ycnaxues P.T.

MI/IHI/ICTEPCT]%O HAVYKHU U BLICLHEFP OBPA3OB1§HI/I}I POCCI/IﬁCISOﬁ OEJJEPALIN
T'PO3HEHCKUU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKNUU YHUBEPCUTET
nMeHH akagemuka M. /I, MuummoHImmKoBa

3BAYETHBIN BUJIET Ne 18
nucnurinHa: «dusukay (2 u3 3)

1. 9J'I€KTpI/ILICCKOC I10JIE B BCIICCTBE. HI/IBJ’ICKTpI/IKI/I. HaHpH)KeHHOCTB SJICKTPHUYECKOT'O II0JIA B

BCIICCTBC. ,Z[I/IE)JIGKTpI/I‘-IeCKaH MMPOHUIIACMOCTDb CPCIBI.
2. :‘)J'IGKTpI/ILIeCKI/Iﬁ TOK. 3aKOH COXpPAaHCHUA SJICKTPHUICCKOI'0 3apsaa. Cuma TOKa, BCKTOP IIJIOTHO-

CTH TOKA.
3. 3agaua. IIpsamoii mposo mmuHoit | =10 cM momenen B 01HOPOIHOM MarHUTHOM TIOJIE C MH-

nykuueii B =1 Tn. Konupl ero 3aMkHyTs THOKHM OPOBOIOM, HAXOAAIIMMCs BHe 1oj1s. Conpo-
tusnenne R Bceit nenu pasuo 0.4 Om. Kakas momuocts P nmorpe6yercst mst Toro, uroOs!
JIBUTATh TPOBOJI TIEPIEHAMKYIAPHO TMHUAM HHAYKIHHU co ckopocThio V = 20 m/c?

3aBenyromuii kageapoi Ycenaxues P.T.

MMHHUCTEPCTBO HAYKU U BBICIIET'O OBPA30BAHVSI POCCI/II71CI§OI7I OEAEPALIUN
TPO3HEHCKUNU 'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUM YHUBEPCUTET
uMmenn akaaemuka M. JI. MuimnoHmukoBa

3AYETHBIN BUJIET Ne 19
nucuurnHa: «dusukay (2 u3 3)

1. IIpoBogHMKHM B 3JIeKTpUYECKOM IoJie. Pacnpenenenue 3apsa0B B IPOBOJHUKAX. DIEKTPOEM-

KOCTb YETUHEHHOT'O MPOBOJIHUKA (chepbl).

2. Dddexr Xosmna. 3akoH Amnepa.

3. 3anaua. ITo Torkomy konbiry pamuycoM R =10 cm paBHOMEpHO pacnpenenen 3apsas ¢ nuHeii-
Ho#t oTHOCTRIO 7 =1 HKu/mM. B mentpe kombua Haxomurcs 3apsaa Q =04 mxKi. Onpenenutsb

cuny F , pacrarusarouryio konbio. B3aumoeiicTBieM 3aps10B KOJIbIA IIPEeHEOPEb.

3apenyrommii kageapoi Ycenaxues P.T.

MHUHUCTEPCTBO HAVKHU U BBICIIEI'O OBPA3OBAHMS POCCI/H7ICI§OI7I OEJIEPALIN
TPO3HEHCKUNU 'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUM YHUBEPCUTET
nMenn akagemuka M. JI. MummoHmmKoBa

3AUETHBIN BUJIET Ne 20
nucturnHa: «dusukay (2 u3 3)

1. KOHH@HC&TOpI)I 1 UX COCAUHCHU. EmKkocTh cucTembl IMPOBOAHMKOB HA MpUMEpax IJIO0CKOro,

[WIMHAPHUYECKOTO U CPeprUuecKoro KOHAEHCATOPOB.
2. BuxpeBoil xapaktep MarHUTHOTO 1oJist. CBsI3b 3EKTPUUECKOTO U MarHUTHOTO MOJeH, mpeod-

paszoBanus JIopeHLa i1 SJIEKTPOMArHUTHOTO OJIA.

3. 3anaua. Tonkoe konb1o paguycom R =8 cM Hecer 3apsin, paBHOMEpPHO pacHpeeNeH bl ¢ H-
Heiinoit mnotHocteio 7 =10 uKn/M. Kakosa Hanpsxennocts E snextpuueckoro mons B Touke,
paBHOYJANEHHOH OT Bcex Touek Kombla Ha pacctosaue I =10 cm?

3aBenywomuii kadeapoii Ycenaxues P.T.
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MI/IHI/ICTEPCTQO HAYKU U BBICHIET 9 OBPASOBéHI/IH POCCI/IIZCIfOPI OEJIEPALIN
I'PO3HEHCKHUU T'OCYJAPCTBEHHBIM HE®TAHOU TEXHUYECKM YHUBEPCUTET
uMeHu akagemuka M. JI. MUIMOHIIIMKOBA

3AUYETHBIM BUJET Ne 21
nuctuiuinHa: «Puszukay (2 u3 3)

1. DnemeHTapHbIi 351eKTpUUecKuil 3apsa. 3akoH KyioHa. 3aKOH COXpaHEHHUs AJIEKTPUUYECKOTO 3a-
psna.

2. MarnutHas MHIyKIMA B BemecTse. [ua-, mapa- u ¢peppomarneTuku. Bekrop HamaranumBa-
HUs. MarauTHasi NpOHULIAEMOCTD. SIBJIEHUE THCTEPE3HUCa.

3. 3anaua. JIBe kpyrible napamienbabie mwiactuabl paguycoM R =10 cm naxopsrces na manom (1o
CPaBHEHUIO C PaJNyCOM) PAcCTOSHUM APYr OT Apyra. IlmactuHam cooOIMIN OJUHAKOBBIE 110
MOJYJIIO, HO IIPOTUBOIIOJIOXKHBIE IO 3HaKY 3apsanael |Q|=Q,|= Q. Onpenenuts 310T 3apan Q,

€CJIU IIJIACTUHBI IMIPUTATUBAIOTCA C cuon F=2 MH. CLII/ITaTB, 4TO 3apsAabl pacCpCaAciIsitoTCA 1o
jaCTuHaM paBHOMCPHO.

3aBenyromuii kageapoi Ycenaxues P.T.

MMHHUCTEPCTBO HAYKM U BBICIIETO OBPA3OBAHUSI POCCI/II7ICI§OI7I OEJIEPALINU
TPO3HEHCKHNU 'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUM YHUBEPCUTET
uMmenu akaaemuka M. JI. MunnmnoHmukoBa

3BAYETHBIN BUJIET Ne 22
nucuurnHa: «dusukay (2 u3 3)

1. BekTop 3JIeKTpUYECKOr0 CMEIIEHUs. DJIEKTPOCTaThKa JUAJIEKTpUKOB. Teopema Octporpan-
ckoro-l"aycca 1151 BEKTOpa 3JIEKTPUUECKOTO CMEIICHHUS.

2. MarnutHas unnykuus. Cuna Jlopenma. /[Bukenue 3apsiia B O4HOPOAHOM MarHUTHOM TIOJIE.

VY ckopuTenu 3apsiKeHHBIX YacTHII.

3. 3amauva. J[Be rpynmbl U3 TPEX MOCIEA0BATENbHO COEAMHEHHBIX 3JIEMEHTOB COEAMHEHbI apaj-

nemsHO. DJIC Kaxmoro anementa papHa E = 1.2 B, BuyTpennee conporusnenue [ = 0.2 Owm. ITo-

NydeHHas Garapes 3aMKHyTa Ha BHelmHee compoTusienne R =15 Owm. Haiitu cuny toxa | Bo
BHEITHEH 1ETH.
3apenyrommii kageapoi Ycenaxues P.T.

MI/IHI/ICTEPCT@O HAYKU U BLICHJEFQ OBPA3OB/§HI/IH POCCI/H71CI§OI71 OEJIEPALINU
I'POSHEHCKUNU T'OCYAAPCTBEHHbBIM HEO@TAHOU TEXHUYECKWUW YHUBEPCUTET
uMeHH akagemuka M. /. MummoHImuKoBa

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

1. DnexTpomarautHas UHAYKIMA. 3akoH Papazes u npasuio Jlenna. 1C MHAYKIIUY KaK CIe/-
CTBHE 3aKOHA COXPAHEHUS YHEPTUH.

2. [lone aumonsi, NEKTPUYECKUN AUMONbHBIA MOMEHT. [losipu3alius TM3NeKTPUKOB, €€ pa3and-
HBIC TUIIBI.

3. 3amava. Cuiia TOKa B IPOBOJHUKE PABHOMEPHO YBEIMUUBAETCA OT |, = O 10 HEKOTOPOIO MakK-

CHMAaJIbHOTO 3HaueHus B TeueHue BpeMenu 7 =10 c¢. 3a 9170 BpeMs B IPOBOJHHKE BBIIEIUIOCH
KoJu4ecTBO TerioThl Q =1 k/[x. Onpenenuts CKOPOCTh HApacCTaHUsI TOKA B MPOBOJAHUKE, €CITH

conporusienre R ero pasno 3 Om.
3apenyrommii kageapoii Ycnaxues P.T.

MUHUCTEPCTBO HAYKH 1 BICHIEI'O OBPA3OBAHU ] POCCI/II7[C[§OI7[ OENIEPALIMN
I'PO3HEHCKUU I'OCY JAPCTBEHHbBIM HEOTAHOU TEXHUYECKNUY YHUBEPCUTET
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uMeHu akagemMuka M. JI. MUIMoHIIIMKOBa

3AYETHBIA BUJIET Ne 24
nuctuiimHa: «Puszukay (2 u3 3)
1. TToTok BekTOpa HAPSKEHHOCTH dJIeKTprudeckoro noiist. Teopema Octporpaackoro-I'aycca

JUTSL HAITPSHKEHHOCTH AJICKTPUUYECKOTO TOJIS B BAKyyMe.
2. luddepeHnmanbHOe ypaBHEHUE AIEKTPOMATHUTHON BOJIHBI.
3. 3agava. DJIEKTPOH BJETEN B MPOCTPAHCTBO MEXAY IUIACTUHAMHM IUIOCKOTO KOHJAEHCATopa CO

ckopocthio V =10 Mw/c, nanpasnennoii napamnensHo miactuHam. Ha kakoe paccTosHue mpu-
OJIM3UTCA ANEKTPOH K MOJIOKUTENBHO 3apsHKEHHOM MIIaCTHHE 32 BpPEeMs JIBUKEHHS BHYTPU KOH-

neHcaTopa (I1oJie CYUTaTh OJHOPOIHBIM), ec paccTosane 0 Mex Ty macTHHaMu paBHO 16 MM,
pasuoctb notentmanos U =30 B u gnuna | nnacrun pasxa 6 cm?

3apenyrommii kageapoii Ycnaxues P.T.

MUMHHCTEPCTBO HAYKU U BBICIIETO OBPA30BAHVSI POCCI/IﬁCISOfI OENEPAILINN
T'POBHEHCKHNU 'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKUM YHUBEPCUTET
uMmenn akaaemuka M. JI. MuimnoHmukoBa

3BAYETHBIN BUJIET Ne 25
nucuurnHa: «Dusukay (2 u3 3)

1. ITpumepsl pacuera NOTEHUUAIOB JJI1 HEKOTOPBIX 3aPSKEHHBIX TEIL.
2. SIBnenne caMouHAYKIMH. UHIyKTUBHOCTE. IHIYKTUBHOCTH COJIEHOMA.

3. 3amaya. TOHKHI CTEP)KEHb COTHYT B KOJIBLIO PaJnyCOM R=10 cm. On 3apsiKEH C JIMHEHMHOM
mwiotHocThio 7 = 300 nKi/m. Kakyro paboty A Hazo coBepmuts, 4To0bI nepeHecty 3apsag Q =5
HKJI M3 [eHTpa KoMbla B TOUKY, PACIONIOKEHHYI0 Ha ocH Konbia Ha paccrosaun | =20 cm ot
LEeHTpa ero?

3aBenyromuii kageapoi Ycenaxues P.T.

MUMHHUCTEPCTBO HAYKM U BBICIIET'O OBPA30BAHVSI POCCHI7ICI§OI7I OEEPALINNU
TPO3HEHCKHNU 'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUM YHUBEPCUTET
nMenn akagemuka M. JI. MummoHmmkoBa

3AUETHBIN BUJIET Ne 26
nucuuruHa: «dusukay (2 u3 3)

1. ITonsaTne nons. HanpskeHHOCTD 31EKTPUYECKOTo 1o, HanpsykeHHOCTh 3JIEKTPHYECKOTo

IIOJIs TOYEYHOr O 3apsaa. [IpuHIuUI cyneprno3unuu mnoJen.
2. Toxu 3aMbIkaHus ¥ pa3MbikaHus. [locrossHHas Bpemenu RL-mienouku. DHeprusi MarHuTHOTO

OJISL.
3. 3ajaua. Dnekrpoemkocth C mimockoro konmeHcaropa pasHa 111 nd. Jiusnextpux - Gapdop (

&=65). Konaencarop 3apsmumu 10 passoctr noternuanos U =600 B u orxmounnu ot ncrou-
HUKa Hanpsokenus. Kakyro pabory A HyXHO COBEpUIUTH, YTOOBI BHIHYTH AUAJNEKTPUK M3 KOH-
nencaropa? TpeHne nNpeHe6PEKUMO MaJo.

3aBenyromuii kadenpoii Ycnaxues P.T.
MWHUCTEPCTBO HAYKH U BBICIIIET'O OBPA30OBAHM S POCCUMCKOM ®EJIEPALIN

I'PO3HEHCKUI I'OCYIAPCTBEHHbBIN HE®TSIHON TEXHUYECKHUIN YHUBEPCUTET
nMeHn akaaemuka M. JI. MummoHmmKoBa

3AYETHBIN BUJIET Ne 27
nucnurnHa: «dusukay (2 u3 3)
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1. ConpoTuBIE€HHE U MPOBOJIUMOCTh. 3aKOH OMa U1 OJJTHOPOJAHOrO y4acTKa JUHEUHOM LIeH.

Huddepenumansuas popma 3akona Oma.
2. BuxpeBoit xapaktep MarHuTHOTO 1oJis1. CBsI3b 3JIEKTPUUECKOTO0 M MAarHUTHOTO TIOJIEH, Mpeoo-

paszoBanus JIopeHna i IEKTPOMArHUTHOT'O TOJIA.
3. 3amaya. ITo TOHKOMY IIPOBOJY, H30THYTOMY B BUJE HNPAMOYyroibHMKa, TeueT Tok | =60 A.
Jlmune! cTopos npsMoyronsauka paBael & = 30 cm u b =40 cm. Onpenenuts MarauTHYIO HH-

aykuuio B B Touke nepeceuenus auaronaseii.

3aBenyromuii kagenpoi Ycnaxues P.T.

MI/IHI/ICTEPCT]%O HAVYKU U BLICLHEFQ OBPA3OB1§HI/I}I POCCI/IﬁCIV(Oﬁ SOEJJEPALIN
T'PO3HEHCKUWU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKNUUW YHUBEPCUTET
nMeHn akagemuka M. /I, MuummoHImmKoBa

3BAYETHBIN BUJIET Ne 28
nucnurnHa: «dusukay (2 u3 3)

1. [TocnenoBarenbHOE U MapaAIIICIBHOE COSAMHEHUE TIPOBOTHUKOB.
2. MarauTtHoe mose JBuKyIierocs 3apsana. 3akon buo-Casapa-Jlamiaca. Beruucnenue unayk-

AU TIPSIMOJIMHEMHOTO MPOBOJHHUKA C TOKOM.
3. 3agaua. Tonkuii crepxens mmHoi | =10 cm paBHOMepHO 3apsiken. JIuHei#Has mIOTHOCTD [

3apsna pasHa 1 MmxKin/m. Ha nponomkenun ocu crepskns Ha pacctosuun @ = 20 cm ot Ommxkaii-
1IEr0 ero KOHIa HaXOJUMTCs TodeuHbld 3apsan Q =100 uKn. Onpenemuts cuny F  B3aumoneii-

CTBUA 3apsAKCHHOT'O CTCPIKHA U TOUCHHOI'O 3apdaa.

3aBenyromuii kageapoi Ycenaxues P.T.

3 cemectp

MHUHUCTEPCTBO HAVKHU U BBICIIEI'O OBPA3OBAHMS POCCI/H7ICI§OI7I OEJIEPALIN
TPO3BHEHCKHNU 'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUM YHUBEPCUTET
nMenn akagemuka M. JI. MummoHmmKoBa

DK3AMEHALIMOHHBIN BUJIET Ne 1
gucnumivHa: «Dusukay

1. Baemnwnit potorddext u ero 3akonsl. OnbiTel CToNeTOBa. DOTOHBI. YpaBHEHHE DUHINTEITHA

Jutst BHEITHero ¢otodddekra.

2. OcHOBHBIE 3aKOHbBI T€OMETPUYECKON ONTHUKH.

3. 3agaua. Ha mpibHYyt0 meHky (N=1.3), Haxoasm1ytocs B BO3/1yXe, Ma/laeT HOPMAJIbHO My40K
6enoro cera. [Ipu Kako¥ HAUMEHBIICH TOIIKMHE (IUIEHKH OTPAKEHHBIHM CBET C JJTUHON BOJHBI A

= (.55 MKM OKa)keTcs MaKCUMaJIbHO YCUJIEHHBIM?

3aBenyromuii kadenpoii Ycnaxues P.T.

MUHHUCTEPCTBO HAYKU U BBICLIIETO OBPA30OBAHU ST POCCUNMCKON DOEAEPALINU
I'POBHEHCKUWU I'OCYIAPCTBEHHbBIM HE®TAHOU TEXHUYECKHWU YHUBEPCUTET
nMeHu akaaemuka M. JI. MUUTMOHIIIMKOBA

DK3AMEHALMOHHBIN BUIJIET Ne 2
qucuumuinHa; «Pu3nuKay

1. SAnepubie cunbl. Me30HBI
2. 3akoH npenomiuenus. [lonnoe otpaxenue.
3. 3agada. Paccrosinne Arz1 MeXTy BTOPBIM M TIEPBBIM TEMHBIM KoJibllaMu HbhI0TOHA B OTpakeH-

HOM CBCTC paBHO 1MM. OHpCIIeJ'II/ITL pacCcTodHuc Arlo,g MCKAY ACCATBIM U ACBATHIM KOJIbIIAMMU.
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3aBenyromuii kadenpoii Ycnaxues P.T.

MMHHCTEPCTBO HAYKH 1 BBICIHETO OBPA30BAHISA POCCI/II7ICI§OI7I OEJIEPALIN
I'POSHEHCKUU I'OCYJAPCTBEHHbBIM HEGTAHOU TEXHUYECKUU YHUBEPCUTET
uMmenu akaaemuka M. JI. MummoHmumkoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 3
JUcHUIUIMHA: «PU3uKa
1. udpakuus Opaynrodepa Ha OHON IIECITH.
2. OCHOBHBIE 3aKOHbI T€OMETPUYECKOM ONTHUKH.
3. 3amaya. Kakas nons sHepruu (oTOHa M3pacxoioBaHa Ha pabOTy BhIPbIBaHUS (POTOIIEKTPOHA,

ecnu KpacHasi rpanuna Gororddexra Ay = 307 HM 1 MaKCUMaNTbHAs! KHHETUYECKast SJHEPTUS T max
¢dorosnexTpona pasHa 13B?

3apenyrommii kagenpoii Ycnaxues P.T.

MI/IHI/ICTEPCT]%O HAYKU U BLICLHEFP OBPA3OB1§HI/I}I POCCI/IﬁCISOﬁ OEJJEPALIN
T'PO3HEHCKHNU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET
uMeHH akajemuka M. /. MuummoHImuKoBa

DK3AMEHALIMOHHBIN BUJIET Ne 4
nucnuIuinHa: «Du3rKay
1. [Tnockoe 3epkano. M3o00pakeHne B TUIOCKOM 3€pKaJie.
2. Nudpaknus Opaynrodepa Ha 1udpakinOHHON pELIETKE.
3. 3amava. Beramcnauth pagmyc ps mAToi 30HBI PpeHens s IUIOCKOTO BOJIHOBOTO (hpoHTa
(4 = 0.5 MKkM), eciTi TOCTPOCHKE ICITACTCS ISl TOUKH HAOJII0ICHHSI, HAXOSIICHCS Ha pACCTOSHUM

b = 1M oT ¢poHTa BOJTHBIL.

3aBenyrommii kadenpoii Ycnaxues P.T.

MI/IHI/ICTEPCTIE»O HAYKU U BbICHIEFp OEPA3OB1§HI/IH POCCI/II71CI§OI71 OEEPALINU
I'POSHEHCKHNU T'OCYAAPCTBEHHbBIM HEO@TAHOU TEXHUYECKWUW YHUBEPCUTET
uMeHH akajemuka M. /. MummoHImmuKoBa

DK3AMEHAILIMOHHBIN BUJIET Ne 5
qucumnHa: «duznkay
1. Chepuueckoe 3epkaino. N3o0paxkeHue B chepuueckom 3epKare.

2. YpaBHeHHe DiHIITeHA A1 BHEIIHEro GoTorddexTa.
3. 3amaua. Onpenenuts sHepruto W, uznydaemyro 3a Bpems t = 1 MUH U3 CMOTPOBOTO OKOIIIKa

nnomazapio S = 8 cM? MuaBMILHOM ey, eciu ee Temmepatypa T=1200 K.

3apenyrommii kageapoi Ycenaxues P.T.

MI/IHI/ICTEPCTI%O HAYKU U BLICHJEFp OBPA3OB/§HI/IH POCCI/H71CI§OI71 OEJIEPALINU
T'PO3HEHCKUU I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
nMenn akagaemuka M. JI. MummoHImmKoBa

DK3AMEHALIMOHHBIN BUJIET Ne 6
nucrnIuimHa: «DPu3uKa»

1. Teopus atoma Bogoposa mo H. bopy. CnekTpanbHble cepun aToMa BOAOPOA.
2. JIunza. [Toctpoenue u300paxeHus B TUH3aX.

3. 3agaua. Yrona bprocrepa Os npu najieHnu cBeTa U3 BO3yxa Ha KpUCTalll KAMEHHOW COJIM paBeH
57°. OnpesenuTh CKOPOCTH CBETA B 3TOM KPHCTAILIE.

3aBenyrommii kadenpoii Ycnaxues P.T.

MUHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHNS POCCUICKOM ®ENEPALIMU
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I'PO3HEHCKUM FTOCYJIAPCTBEHHbBIN HEOTIHOM TEXHUYECKUI YHUBEPCUTET
uMeHu akagemuka M. JI. MUIMoHIIMKOBa

DK3AMEHALIMOHHBIN BUJIET Ne 7
JucuuIuinHa: «Pusuka

1. Uarepdepennus ceeta. UHTEHCMBHOCTH CBETOBOM BOJIHEL. [IpuHImn cynepno3uiiuu. [1po-
CTPaHCTBEHHAsl U BPEMEHHAsi KOT€PEHTHOCTh. Y CJIOBUSI MAKCUMyMa U MUHUMYMa UHTEHCUBHO-
CTH CBETa IIPU UHTEPPEPEHLIUU BOJIH OT ABYX KOT€PEHTHBIX HCTOUYHUKOB..
2. BzaumopeicTBUsl M3IIy4eHHs] C BELIECTBOM. BBIHYXIeHHOE u3iydeHue. BuiBon ¢opmyibl
M.Ilnanka no A.DUHIITEHHY.
3. 3amaya. Jludpakunonnas pemierka conepxxut N = 200 mrpuxoB Ha 1 mMm. Ha pemerky manaer
HOpPMaJIbHO MOHOXpoMaTuueckuit cBeT (A = 0.6 MkM). MakcuMyM Kakoro HauOOJIbIIEero NopsIKa

JlaeT 3Ta penierka?
3aBenyromuii kagenpoi Ycnaxues P.T.

MI/IHI/ICTEPCT]%O HAVYKHU U BLICLHEFQ OBPA3OB1§HI/I}I POCCI/IﬁCISOﬁ OEJJEPALIN
T'PO3HEHCKUWU I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
nMeHH akagemuka M. /. MuummoHImmKoBa

DK3AMEHALIMOHHBIN BUJET Ne 8
qucuuinga: «dusuka

1. UnTepdepenius caera.
2. Umnynbe ¢porona. JlaBnenue ceera. KBaHTOBOE U BOJTHOBOE OOBSICHEHUE JIaBJICHUS CBETA.

3. 3agaua. Ha y3kyro mienb najaeT HOpMajJlbHO MOHOXPOMATUYECKHI CBET. YTOJI (OTKIOHEHUS
IIyYKOB CBETA, COOTBETCTBYIOIIMX BTOPOM CBETIION qu(paKIHOHHON mosoce, paBeH 1°. CKoIbKuM
JUIMHAM BOJIH [TaJal0IIEr0 CBETa paBHA LIMPUHA IIEIu?

3aBenyromuii kageapoi Ycenaxues P.T.

MMHHCTEPCTBO HAYKH M BBICIIETO OBPA30BAHSI POCCI/II7ICI§OI71 OEJIEPALIMN
TPO3HEHCKHNU 'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKW YHUBEPCUTET
uMmenn akaaemuka M. JI. MuinmnoHmukoBa

DK3AMEHALIMOHHBIN BUJIET Ne 9
mucrniimHa: «Du3uKay

1. UaTepdepeHnns B TOHKUX TUICHKAX.

2. KBaHTOBOE 1 BOTHOBOE OOBSICHEHHE JIaBIICHUS CBETA.

3. 3agaya. OnpenenuTh JUIMHY BOJHBI A (DOTOHA, UMITYJIEC KOTOPOTO PAaBEH UMITYJIbCY DIICKTPOHA,
oOajaroiero ckopoctsio V=10 Mw/c.

3apenyrommii kadeapoi Ycenaxues P.T.

MMHHUCTEPCTBO HAYKM U BBICIIET'O OBPA30BAHVSI POCCHI7ICI§OI7I OENEPALINNU
TPO3HEHCKHNU 'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUM YHUBEPCUTET
nMenn akagemuka M. JI. MumoHmmkoBa

DK3AMEHAILIMOHHBIN BUJIET Ne 10
mucraiimHa: «Du3ukay
1. [Tonoce! paBHoi Tonmuubl. Konbia HetoToHa.
2. ledekT Macchl U SHEPTHUS CBSI3U SApa.
3. 3agaya. 3BykoBbIe Konebanus yactoroi v = 0.5 k' u ammurynoit 4 = 0.25 MM pacnpoctpa-
HAIOTCA B yripyroit cpene. Jnuna BonHbl A= 70 cM. Haiitu: 1) ckopocTh V pacripocTpaHeHus
BOJIH; 2) MaKCUMaJIbHYIO CKOPOCTh (J&/dt)max TBMIKEHHSI YACTHIL CPEIIBL.

3apenyrommii kageapoii Ycnaxues P.T.
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MI/IHI/ICTEPCTQO HAYKU U BBICHIET 9 OBPA3OB1§HI/I}I POCCI/II71CI§OI71 DOEJJEPALI
I'PO3HEHCKHUU T'OCYJAPCTBEHHBIM HE®TAHOU TEXHUYECKM YHUBEPCUTET
uMeHu akagemuka M. JI. MUIMOHIIIMKOBA

DK3AMEHAIIMOHHBIA BUJIET Ne 11
JucHUIUInHa: «Pu3ukay
1. ITpuanun I'oitrerca-dpenens. 3oubr Openens. Judpaxnus Openens Ha KPyriioM OTBEPCTUH
U JIUCKE.

2. D¢ dexTuBHAs Macca 3JIEKTPOHOB B KPUCTAILIAX.
3. 3apgauva. IIpu yBenuueHUM TEPMOAMHAMUYECKOW TeMmmeparypbl 7 4epHOro Teja B J1Ba pasa

JUTMHA BOJIHBI Am, HA KOTOPYIO IPUXOAUTCSI MAKCUMYM CIIEKTPAIIbHOM IIOTHOCTH SHEPreTHUYEeCKON
ceerumoctu U(A,T) ymenbimiaocs Ha AL = 400 am. OnpeenuTh Ha4albHYI0 U KOHEYHYIO TEMIIe-

patypsl 111 7.

3apenyrommii kageapoii Ycnaxues P.T.

MI/IHI/ICTEPCTEEO HAVYKU U BbICHIEFp OBPA3OB1§HI/IH POCCI/II}'ICISOI}'I OEEPAILINN
T'PO3HEHCKUU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKWW YHUBEPCUTET
nMeHH akagemuka M. /I, MuummoHImumKoBa

DK3AMEHALIMOHHBIA BUJIET Ne 12
OUACLUIIINHA: «DPU3UKaAY

1. Indpakiyst Ha KPyrioM OTBEPCTUU H HA JTUCKE.
2. AtomHOE sp0. [ledekT Macchl M SHEPTHS CBSI3U SApa.

3. 3agauda. BonHa pacnpoctpaHsieTcst B ynpyroi cpene co ckopocthio V= 100 m/c. Haumenbiee
paccTosTHUEAXMEX Ty TOYKaMHU Cpeibl, pa3bl KoJIeOaHU KOTOPBIX MPOTUBOIIOJIOKHBI, PABHO 1 M.

Onpenenuts 4acTOTy KOJeOaHUH.

3aBenyrommii kadgeapoi Ycnaxuesn P.T.

MI/IHI/ICTEPCTI}O HAYKU U BBICHIEI:O OEPA3OB§HI/IH POCCI/II\/'IC\I'(OI\/'I OEJIEPALINU
T'PO3HEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET
nMeHH akagemuka M. /. MuutmoHIuKoBa

DK3aMeHanMOHHbIHA OmireT Ne 13
nucturnHa: «duszuka

1. PaguoaktuBHOCTH. Anb(a-, 6eTa- u , raMMa-u3ITydeHus saep. 3aKOHBI PaAHOAKTUBHOTO pac-
naja.
2. EcTecTBeHHBIN U NMOISIPU30BaHHBIN cBET. Bubl nonspusanuu.
3. 3anaya. Tonkas nmueHka TonmuHol 0.41 MKM M3 MPO3pavyHOro IJIACTHKA C MTOKA3aTeNeM Ipe-
nomsiennst N=1.5 ocBemieHa OenbIM CBETOM, MAJAONIUM HOPMAdbHO K MoBepxHOCTH. Kakue
JUTMHBI BOJTH M3 BUANMOTO JAHAarna3oHa OyayT YCUIIEHBI B OTPaXXECHHOM ITyuyke?

3apenyrommii kageapoi Ycnaxues P.T.

MI/IHI/ICTEPCTI§O HAVYKHU U BbICLHEFp OBPABOBéHI/IH POCCHIZCISOIZ OEJJEPALIN
T'PO3HEHCKUU I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
nMenn akaaemuka M. JI. MummoHImmKoBa

DK3AMEHAILIMOHHBIN BUJIET Ne 14
mucrarmHa: «Du3ukay

1. SAnepubie peakuuu. [IpobreMbl sepHON YJHEPTETUKH.
2. 3aKOoHBI U3Ty4eHUs a0COFOTHO Y€PHOTO Tea. Pacnpeenenne sHEpTUu B CIEKTpe aOCOTIOTHO

YEepHOTo TeJa.
3. 3agada. Korga npubop nnst HaGmroaeHus: koJiel; HploTOHAa MOTpy3Win B KUAKOCTh, TUAMETP
BOCBMOT'O TEMHOT'0 KOJIbLIa yMeHbIIMIICA ¢ 2.92 cM 10 2.48 cM. UeMy paBeH IoKa3aTenb MpenoM-

JIEHUS )KUIKOCTH?
3aBenyromuii kadenpoii Ycnaxues P.T.
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MUMHUCTEPCTBO HAVKHU U BBICILIET'O OBPA30BAHU S POCCUMCKOU ®EIEPALIUU
['PO3HEHCKU TOCYIAPCTBEHHBIA HEOTSIHON TEXHUYECKUI YHUBEPCUTET
uMeHu akagemuka M. JI. MUIMOHIIIMKOBA
DK3AMEHAIIMOHHBIA BUJIET Ne 15

quciuminHa: «Pu3nkay
1. Knnaccuueckas anekTpoHHast Teopust nucnepcuu. CBsi3b AUCTIEPCUU C ITOTTIOLIEHUEM.
2. Yacrtuiia B OAHOMEPHOM MPSMOYTOJIBHON MOTEHIIMAIBLHOM siMe. KBaHTOBaHWE SHEPTUU U UM-
MyJIbCA YaCTHULIBI.
3. 3agaua. B ombite FOnra paccrosaue dmexay mensmu pasao 0.8 mm. Ha xakom paccrosiaum |
OT WLIeJIel CIIEAYET PacloIOKHUTh IKPaH, YTOOBI MIMPUHA D HHTEphEPESHIIMOHHOM TOJIOCH! OKa3a-

JIOCh PaBHOU 2 MM?

3aBenyromuii kagenpoi Ycnaxues P.T.

MHHHCTEPCT]%O HAYKU U BBICLHEFQ OBPA3OB1§HI/I}1 POCCI/IﬁCISOfI OEJJEPALIN
T'PO3HEHCKUU I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
uMeHHU akageMuka M. JI. MUIHOHIITMKOBA

DK3AMEHAIIMOHHBIN BUJET Ne 16
gucnuniuHa: «Dusukay

1. DOHeprus u umnysnsc GoroHa. /laBienue cpera.

2. OnsiT lTepHa u I'epnaxa. Cnue 35ekTpoHa. CIMHOBOE KBAaHTOBOE YHUCIIO.

3. 3amavya. Ha myTu cBETOBOM BOJIHBI, UAYILEH B BO3/yX€, IOCTABUIIN CTEKISHHYIO IJIACTUHKY
touHoi h= 1 MM. Ha CKOJIbKO M3MEHUIACh ONTHYECKAs JJIMHA IyTH, €CIIH BOJIHA MAJaeT Ha

IIACTHHKY: 1) HOpMasbHO; 2) o yriom 6= 30°?

3aBenyromuii kageapoi Ycenaxues P.T.

MMHHCTEPCTBO HAYKH N BBICIIETO OBPA30BAHSI POCCI/II71CI§OI71 OEJIEPALIVIN
T'PO3HEHCKHWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKNUM YHUBEPCUTET
uMmenn akaaemuka M. JI. MunmnoHmumkoBa

DK3AMEHALIMOHHBIA BUJIET Ne 17
gucnumvHa: «Dusukay

1. Paccestnue ceta. 3akoH byrepa. PaneeBckoe paccesiHue.
2. KopnyckynsipHO-BOJTHOBOM Ayaln3M CBOWMCTB BEIIECTBA U €r0 OMBITHOE 000CHOBaHMe. [ umo-
te3a fe bpoitnst. OnbIThl O AUGPAKINK 3JEKTPOHOB, AaTOMHBIX U MOJIEKYJISIPHBIX ITyYKOB.

3. 3agaya. Yroa oMexay IUIOCKOCTSIMH MPOIYCKaHUs TMOJIAPU3aTOpa M aHaau3aropa paBeH 45°.
Bo ckoybkO pa3 yMEHBIIUTCS MHTEHCUBHOCTH CBETA, BBIXOJISAIIETO M3 aHAJIU3aTopa, €CIIU Yrodl

YBEIHYHTH 10 60°?

3apenyrommii kagenpoii Ycenaxues P.T.

MHUHUCTEPCTBO HAVKHU 1 BBICIIEI'O OBPA3OBAHMS POCCI/H7ICI§OI7I OEJIEPALIMN
TPO3HEHCKHNU 'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUM YHUBEPCUTET
nMenn akagemuka M. JI. MummoHmmKoBa

DK3AMEHAIIMOHHBIA BUJIET Ne 18
mucraIimHa: «Du3ukay

1. YpaBuenue DifHmTeliHa 11t BHEITHETO (hoTodPdekra.
2. CranmoHapHsble coctostHus. Y paBHenue [lpenuHrepa s cTaliMoHApHBIX COCTOSIHUMN. J[BrKe-

Hue cBOOOIHOM yacTHIlbl. YacTuiia B 0IHOMEPHOH MPSIMOYTOJIbHON MOTEHIIUAIBLHON SME.
3. 3agaya. ['ups, nmonBelIeHHas Ha IPYKUHE, KOJIEOJIETCS 110 BEPTHUKAIN C aMIUIUTY 101 A = 4 cM.
OmnpenenuTh MOJIHYO dHEepruto E konebanuit rupu, eciu xecTtkocTh npyxuHbl K = 1 kH/m.

3apenyrommii kageapoi Ycnaxues P.T.
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MI/IHI/ICTEPCTQO HAYKU U BBICHIET 9 OBPASOB@HI/IH POCCI/IIZCIfOPI SOEJIEPALIN
I'PO3HEHCKNU T'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKMM YHUBEPCUTET
uMeHu akagemuka M. JI. MUmImoHIMKoBa

DK3AMEHAIIMOHHBIN BUJET Ne 19
gucnuniuHa: «Dusukay

1. ITonsspu3zanus cBeTa Npu OTPaKEHUHU U IperaoMiIeHuH. 3aKoH bprocrepa.

2. Mexanuveckue rapMOHUYECKHe KosieOanus. ['apmonndeckuid ocuiarop. [lpyxunneiid, du-
3MYECKUI M MaTeMaTHYECKU MasTHUKH. ATOM Bojopoja. I maBHoe, opOuTaibHOE M MarHUTHOE
KBAaHTOBBIC YUCJIa. MarHUTHBIM MOMEHT aToMa. KBaHTOBaHME MOMEHTa UMITYJIbCA.

3. 3amaua. Konbpiia HeroToHA HaOII0AaI0TCS ¢ IOMOIIBIO BYX OJMHAKOBBIX IIOCKOBBITYKIIBIX
JIMH3 PaJyCOM KpUBU3HBI R = 1 M, CI0KEHHBIX BIJIOTHYIO BBIITYKJIBIMU TIOBEPXHOCTSIMU, TaK 4TO
IUIOCKHUE MOBEPXHOCTH JIMH3 NapajuienabHbl. ONpenenuTb paguyc 2 BTOPOro CBETIOrO KOJIbLIA,
Ha0JIr01aeMOro B OTpaXeHHOM cBeTe (A = 660 HM) IpU HOPMAJILHOM IaJIEHUU CBETA Ha MOBEPX-
HOCTb BEPXHEH JIMH3BI.

3aBenyrommii kadenpoii Ycnaxues P.T.

MI/IHI/ICTEPCTI%O HAYKU U BBICHIEFQ OEPA3OB1§HI/IH POCCI/II71CI§OI71 OEJEPALINN
T'PO3HEHCKHWU I'OCYJAPCTBEHHBIM HE®TAHOU TEXHUYECKNN YHUBEPCUTET
uMeHH akagemuka M. /I, MuummoHIMuKoBa

DK3AMEHALIMOHHBINA BUJIET Ne 20
nucuurinHa: «Dusukay (3 u3 3)

1. UnTepdepeHnoHHas KapTHHA OT JIBYX KOT€PEHTHBIX UCTOYHUKOB.
2. Indpakius Ha KpyrioM OTBEPCTHH U Ha JHCKE.

3. 3amava. Kakoif HauMenbIIel pa3pemaromieii cunoil R nomkHa obaanath Ju@paklnoHHas pe-
IIETKA, YTOOBI C €€ MOMOIIBI0 MOKHO OBLIO Pa3pelInTh JBE CIEKTPAIbHbIC IMHIH Kanus (A1 = 578
HM " A2 = 580 um)? Kakoe HanMenbiiee ynciao N IITPUXOB JODKHA UMETh 3Ta pelleTKa, 4YTOObI
paspelieHre ObUIO BO3MOKHO B CIIEKTPE BTOPOT'O MOPSAIKA.

3apenyrommii kageapoi Ycenaxues P.T.

MMHHUCTEPCTBO HAYKM U BBICIIET'O OBPA30OBAHVSI POCCHI7ICI§OI7I OEEPALINNU
TPO3HEHCKHNU 'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUM YHUBEPCUTET
nMenn akagemuka M. JI. MunmmoHmmKkoBa

Ok3ameHanMoHHbIH Ouset Ne 21
qucnumivHa: «Dusukay

1. 3akon Mamntoca. JIBoiiHoe stydenpenomienne. MickyccTBeHHas onTHYecKas aHU30TPOIHS.
2. N'apmonnueckue koneOaHus U UX xapakrepucTtka. JuddepennuanbHoe ypaBHeHHE rapMOHU-
YEeCKUX KoJieOaHu.
3. 3agaua. Ha qudpakunonnyto pemerky, coaepxainryto N= 100 mtpuxoB Ha 1 MM, magaeT HOP-
MaJIbHO MOHOXPOMAaTHYEeCKUH CBET. 3pUTeTbHas TpyOa CIIEKTpOMETpa HaBelEeHA HA MAaKCUMyM
TpeTbero nopsiika. YToObl HaBecTH TPYOy Ha IPYroll MaKCUMYM TOT'O K€ MOpsi/iKa, ee HYKHO Io-
BepHYTh Ha yroa A¢ = 20°. OnpeaenuTs ATUHY BOJHBI A CBETA.

3aBenyromuii kadenpoii Ycnaxues P.T.

MUWHUCTEPCTBO HAYKHU 1 BBICIIET'O OBPA30BAHU S POCCUINCKON OEJEPALINU
I'POBHEHCKUWU I'OCYIAPCTBEHHbBIM HE®TAHOU TEXHUYECKHMU YHUBEPCUTET
nMenn akaaemuka M. JI. MummoHImmKoBa

DK3AMEHAILIMOHHBIA BUJIET Ne 22
mucraiimHa: «Du3ukay
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1. KBanToBas runote3a u ¢popmyna [lnanka.

2. KorepeHTHbIE HCTOYHUKH CBETA.
3. 3amaua. Temneparypa 7 uepHoro tena paBHa 2 KK. Onpenenuts: 1) ciekTpaabHYIO TIOTHOCTh

sHepruu u3nydenus U(A, T) ans mumHbl BomHBL A = 600 HM; 2) SJHEPTeTUYECKYI0 CBETHMOCTh R B
WHTEpBaJE JIMH BOJIH OT A1 = 590 HM 110 A2 = 610 HM.

3apenyrommii kageapoii Ycnaxues P.T.

MI/IHI/ICTEPCT]%O HAVYKU U BLICLHEFP OBPA3OB1§HI/I}I POCCI/IﬁCISOﬁ OEJJEPALIN
T'PO3HEHCKUU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
nMeHn akagemuka M. /I, MuummoHImmKoBa

Dx3aMeHanmoHHbIH Oonmet Ne 23
quciuminHa: «Pusnkay
1. ducnepcus ceera. O61acTH HOPMAILHON M aHOMAIILHOM TUCIIEPCHH.

2. JIunza. [TocTpoenne n3o0paxeHus B TUH3AX.
3. Bamaya. OnpeaenuTs AIUHY A Oeryiiei BOJIHbI, €CJIM B CTOsiueit BosiHe paccrosiHue | mexay: 1)

MIePBOM M CEIBMOM IMMYYHOCTSIMH PaBHO 15 ¢M; 2) IEPBBIM M YETBEPTHIM Y3JIOM paBHO 15 cMm.

3apenyromuii kadeapoii Yenaxues P.T.

MUMHHUCTEPCTBO HAYKM U BBICIIET'O OBPA30BAHVSI POCCI/II7ICI§OI7I OEEPALINN
TPO3HEHCKHNU 'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKUM YHUBEPCUTET
uMmenn akaaemuka M. JI. MuimnoHmumkoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 24
pucnunivia: «Pusukay

1. BeiBox u3 hopmynsl [lnanka 3akonoB Buna u Credana-bonbpiivana.

2. [IpoxoxieHue 4yacTull uepe3 MOTeHIUAIBHBINA Oapbep.

3. 3amaga. s npekpamenus Gotodrddexra, BHI3BAHHOTO 00Ty4eHHEM IUIATHHOBOW TUTACTHHBI
yIbTPadUOJIECTOBBIM CBETOM, HYXXHO MPHIIOKHUTD 3aJIEPIKUBAIOIIYIO Pa3HOCTh MOTeHIManoB Uy =
3.7 B. Ecnu niaTvHOBYIO MJIACTUHY 3aMEHUTH TUIACTUHOW U3 JPYroro Marepuaina, To 3aJepKuBa-
IOIIYIO Pa3HOCTb MOTEHIHATIOB NpUAETCs yBenuauTh 10 Uz = 6 B. Onpenenuts padoTy Az BeIXoaa
AJIEKTPOHOB C MTOBEPXHOCTH HOBOM TUIACTUHBI, €CJIM JIJIS TUTATHHBI paboTa Bbixoga Ar = 6.3 3B.

3apenyromuii kadeapoi Yenaxues P.T.

MI/IHI/ICTEPCTBP HAYKU U BBIC]_LIEFQ OBPA3OBA\HI/I}I POCCI/II71CI<VOI71 OEJEPALIMN
I'POSHEHCKUWU T'OCYAAPCTBEHHbBIM HEO@TAHOU TEXHUYECKWUW YHUBEPCUTET
uMeHH akagemuka M. /. MuummoHIMuKoBa

DK3aMeHaMOHHbBIN OmiteT Ne 25
OUCHUIIINHA: «DPU3UKa»

1. Mudpaxuus @paynrodepa Ha 1uppakIHOHHON pelieTKe.

2. SAnepupie cubl. Me3onbl. OOMEHHBIN XapaKTep SACPHBIX CHJI.

3. 3agaua. Ilnockas 3BykoBas BoiHa umeer nepuoxa I’ = 3 Mc, ammutyny 4 = 0.2 MM U JUIMHY
BOJTHBI A=1.2 M. JIJ1 TO4eK cpenbl, YIaICHHBIX OT HCTOYHUKA KOJICOaHMI Ha pacCTOsTHUE X = 2 M,
Haiith: 1) cmemenne &(x,7) B MomeHTt = 7 Mc; 2) ckopocTb O&(x,1)/0t n yckoperue 0%E(x, 1)/0t2mns
TOT0 kK€ MOMEHTa BpeMeHU. HauanbHyto a3y koieOaHuil MPUHSTH PaBHOW HYIIIO.

3aBenyromuii kadenpoii Ycnaxues P.T.

72



MI/IHI/ICTEPCT@O HAYKU U BBICHIET 9 OBPA3OB1§HI/IH POCCMIZCIfOfI OEJIEPALIN
I'PO3HEHCKHUU T'OCYJAPCTBEHHBIM HE®TAHOU TEXHUYECKM YHUBEPCUTET
uMeHu akagemuka M. JI. MUIMOHIIIMKOBA

DK3AMEHAIIMOHHBIN BUJIET Ne 26
gucnuniauHa: «Dusukay

1. Baemmauit poroaddext u ero 3axonbl. OnbiTel CTosteToBa. @OTOHBI. YpaBHEHHE DWHINTEIHHA
JU1s BHEITHeTO (hoTodddekTa.
2. OCHOBHBIE 3aKOHbI T€OMETPUYECKON ONTHUKH.

3. 3anaua. CpeiHEeKBaApaTUYHOE 3HAUCHUE UHAYKIIMY MATHUTHOTO MOJIS B 3JIEKTPOMArHuT-
HO BosiHe paBHO B= 2.50 uTn. KakoBa ”HTEHCUBHOCTbH 3TOU BOJIHBI?

3apenyrommii kageapoii Ycnaxues P.T.

Kpurepun oneHKky 3HAHUN CTYAEHTA HA JK3aMeHe

OueHka «OTJIMYHO» BBICTABISICTCSA CTYAEHTY, MIOKa3aBIIEMY BCECTOPOHHUE, CUCTEMATU3UPOBAH-
HBIE, ITYOOKHE 3HaHUs Y4eOHOM MpOorpaMMBbl JUCIUILUIMHBI U YMEHUE YBEPEHHO IPUMEHSTh UX Ha
MpaKTUKE TIPU PEIICHUH KOHKPETHBIX 3a1a4, CBOOOIHOE U MPaBUIIbHOE 000CHOBaHUE TPUHATHIX
pEelIeHUH.

OuneHka «XOpoumo» - BHICTABIISIETCS CTYJIEHTY, €CJIM OH TBEPJI0 3HAET MaTEepua, rPpaMOTHO
U N0 CYLIECTBY M3JaraeT €ro, ymMeeT NPUMEHSITh IOJYyYEHHbIC 3HAHUS HA MPAKTUKE, HO
JIONYCKAET B OTBETE WJIM B PEIICHUM 3a/1a4 HEKOTOPbIE HETOYHOCTH, KOTOPBIE MOXKET
YCTPAHUTh C NOMOIIbI JOMOJHUTEIbHBIX BOIPOCOB IIPENOIABATENS.

OueHka «yJ10BJI€TBOPUTEIBLHOY - BBICTABIIACTCS CTYICHTY, TOKa3aBiiemMy (parMeHTapHbIN, pa3-
PO3HEHHBIN XapakTep 3HAaHWH, HEAOCTATOYHO MpaBUIbHBIE (POPMYIUPOBKU OA30BBIX MOHATHUH,
HAapYLIEHUS JIOTUYECKOW MOCIEN0BATEILHOCTH B U3JIOKEHUHN MPOIPAMMHOI0 MaTeprualia, HO IpH
ATOM OH BJIaJIeeT OCHOBHBIMHU pa3fieliaMu y4yeOHOW MpOorpaMMbl, HEOOXOTUMBIMU ISl JajibHEM-
Ier0 00yYEHUST K MOKET MPUMEHSITh MOJTYUSHHBIC 3HAHUS 110 00pa3ily B CTAaHJAPTHOU CUTYaIUH.
OuneHka «Hey10BJIETBOPUTEIbHO» - BBHICTABISIETCS CTYACHTY, KOTOPBIM He 3HaeT OoyblIei
4YacTU OCHOBHOTO COJ€pXKaHUA YyUe€OHOW MporpamMMbl JUCIHUIUIMHBI, JOMYCKAET IPyoObIe
OIMOKU B POPMYITHPOBKAX OCHOBHBIX MOHITHIA JUCIUIIINHBI U HE YMEET UCTIOIb30BaTh MOTY-
YEHHBIC 3HAHUS MMPU PEIICHUU TUIIOBBIX MPAKTUYECKUX 3a/1a4.
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KommekT nabopatopHbix padoT

/o

Ne paznena

JAUCIU-

IIJIMHBI

HaumenoBanue 1abopatopHbIX padboT

Il cemectp
W3ydeHue a1eKTpon3MepUTENIbHBIX TPUOOPOB

N3ydenne paboThl 2JIEKTPOHHOTO ociuIorpada

OnpeneneHHe pa6OTBI BbIXO0/Ja 3JICKTPOHOB M3 METajljla

N3yuyeHune a1eKTpUYECKUX CBOMCTB CETHETOAIETPUKOB

OmnpeneneHue OTHOLIEHUS 3apsi/ia JIEKTPOHA K €ro Macce METOI0M MarHe-
TpOHa.

Omnpenenenue nepuoaa kojaeOaHul CTPYHBI.

I/IsyquI/Ie MarHuTHOTO II0JISI COJICHOMAA C TTIOMOIIBIO JaTYHKa XO0Jla

I/IsyquI/Ie 3aBUCUMOCTH COIIPOTHUBIICHUS NOJTYIIPOBOJAHNUKA OT TEMIICPATYPHI U
OIPCACIICHUC DHCPIUHU aKTUBAlU

N3yuenne 3aBUCUMOCTH CONIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPbI

I/ISMepeHI/Ie U PUHBI 38.Hp6H.[CHHOfI 30HBI ITOJTYIIPOBOJHUKA

Il cemectp
JIMH3BI ¥ UX MOTPEIIHOCTH

OrnpezenieHne pacCTOSIHUS MEXAY HIesiMu B onibiTe FOHTa

N3ydenue nntepdepeHiiuu ceTa

HccnegoBanue 3akoHa Maitoca

Omnpenenenne POKYCHBIX paCCTOSTHUN TTOJIOKUTEITHHOM U OTPUIIATEIILHOMN JTMH3
MetooM beccens

HccenenoBanue CieKTpoB NOTJIOMIEHUS U TPOITYCKaHUS
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