[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaums o Bnagenbue:

®K1O: KoceHok Cepreit Muxaiinosuy

[lomkHoCTb: pekTop o
[laTa NoANMCaHM: 24@61561%(&[5{7"}‘? MaTepuafibl 1JIsI MPOMECKYTOYHOMN aTTECTAIIMA 110 NUCHUTIJINHE:

YHUKanbHbIV MPOrpaMMHbIA KIKOY:

e3a68f3eaale62674b54f4998099d3d6bfdcf836 Duzuxka, CEMECTP 2
Kon, nanpaBnenue 09.03.02
MOJITOTOBKH WHpopManmoOHHbIE CUCTEMbI U TEXHOJIOTHU
HampasnenHnocTs (mpoduiins) be3onacHoCcTh HHPOPMAIIMOHHBIX CHCTEM M TEXHOJIOTHI
dopma 00yueHHS OYHas
Kadenpa-pazpadborunk Kadenpa skcnepumeHTaIbHON (DU3UKH
Brimyckaromias kadenpa Kadenpa napopmMaTuku 1 BBIYUCIUTEIHHON TEXHUKH

Tunosble 3aqaHus AJ151 KOHTPOJIbLHOI padoThI (2 cemecTp)

Bapuanr 1

1. Koub1o n3 MeTHOM MPOBOJOKH MOMEIIEHO B MATHUTHOE MOJIE MEPIEHANKYIISIPHO
JMHUSIM MarHUTHON MHAYKUMHU. J(namerp koapua 30 cM, AMaMeTp MPOBOJIOKU 2 MM.
Onpenenutb CKOPOCTh UBMEHEHHSI MArHUTHOTO MOJIS, €CJIM TOK B KoJiblie 1 A.

2. B 0aHOPOJHOM MarHUTHOM HOJIE PABHOMEPHO BPAIACTCs MPSMOYTOIbHAs paMKa C
gacroroit 60006/mun. Ammutyaa 3/1C paBua 3 B. Onpenenuts MakCUMaIbHbIH
MarHUTHBIN TIOTOK Yepe3 PaMKYy.

3. Cuia Toka B 00MOTKe cojieHouaa, coaepkamiero 1500 BuTkoB, paBHa 5 A. MaruuTHbIi
MOTOK Yepe3 MonepeyHoe ceueHne conenona cocrapusier 200MkB6. Onpenenuts
SHEPTHI0 MAarHUTHOTO TIOJISI B COJICHOU/IC.

Bapuanr 2

1. B xarymke qmuso# 0,5 M, auameTpom 5 cM U yuciioM BUTKOB 1500 Tok paBHOMEpPHO
yBennuuBaercs Ha 0,2 A 3a onHy cekyHay. Ha kaTylky HafieTo KOJIbIO U3 MEIHOM
MPOBOJIOKH C TUIOIIAJLIO ceueHnst 3 Mm%, ONpeenuTh CUITy TOKa B KOJIBIIE.

2. JIBe nnaMHHBIE KaTyIIKA HAMOTAHBI HA OOIIUI ceplleYHUK, TPUYeM UHIyKTUBHOCTb ITHX
karymiek 0,64 I'u u 0,04 I'n. Onpenenuts BO CKOJIBKO pa3 YMCIIO BUTKOB IIEPBOM
KaTyIIKy OoJiblIe, 4eM BTOPOH.



3. Topoua ¢ BO3AYLIHBIM CepJIeYHUKOM coaepKUT 20 BUTKOB Ha 1 cM. Onipeaenutsb
00BEMHYIO TUIOTHOCTh SHEPTHUH B TOPOHUJIE, €CITU IO €T0 OOMOTKE MPOTEKAET TOK 3 A.

Bapuanrt 3

1. IToka3aTh BO3MOXHBIE SJHEPTETHUECKUE YPOBHU aTOMa C 3JIEKTPOHOM B COCTOSIHHH C
IJIaBHBIM KBaHTOBBIM YHMCJIOM PaBHBIM 0, €CJIM aTOM IIOMEIIEH BO BHELITHEE MATHUTHOE
ToJIE.

2. Bo ckonbKko pa3 yBeIHMUUTHCS pajinyc OpOUTHI JJIEKTPOHA Y aTOMa BOJIOPO/a,
HaXOJSIIETOCs] B OCHOBHOM COCTOSIHUM, ITPH BO30YXJ1eHUU ero poToHoM 3Hepruu 12.09
sB?

3. OmnpenenuTs MEXaHUYECKUH MOMEHT MOJIeKyJbl O, B COCTOSIHUY C BpallaTeabHOM
sHeprueit 2.16 M3B? d=121 nm.

Bapuanr 4

1. 3ammcaTh BO3MOKHEIC 3HAYCHUS 0p6I/ITaJ'H)HOFO KBaHTOBOI'O 4YHUCJjia U MAarHuTHOI'O
KBAaHTOBOI'O YMCJIa JJIA TJIABHOT'O KBAHTOBOI'O YHUCJIa PABHOT'O 4,

2. Kakyro paboTy Hy>KHO COBEpPIINTh, YTOOBI YJAIUTh 3JIEKTPOH CO BTOPOU OpOUTHI aTOMa
BOJIOpO/Ia 3a MpeAebl MPUTSHKEHUS ero SApoM?

3. Ompenenure, BO CKOJIBKO pa3 OpOUTAIBLHBIM MOMEHT UMITYJIbCA AJIEKTPOHA,
Haxojsmerocs B f coctostHuu, 00bIIIe, YeM )1 SJEKTPOHA B P COCTOSTHUU?

TunoBble 3aJaHUA K IK3aMeHY 10 JUCHUILIMHE (2 cemecTp)
[IpoBeneHue npoMeKyTOUHOM aTTeCTallMi B 2 CEMECTPE B BHJIE IK3aMEHA. 3a/1aHHsI Ha dK3aMEHe
coJiepKaT 2 TeOpeTHUECKUX BOMpoca U 3aj1ady.
Bapmuanr 1
1. Kimaccnueckuii 3aK0H CI0XKEHHUS CKOPOCTeN (BBIBOA (DOPMYIIBI, PHCYHOK).
2. DnexTpuyeckoe mose. HampspkeHHOCTh 35IeKTprYecKoro mosis. [[puHIun cynepno3unuy nosei.
BapuanT 2
1. IloHATHA IPOCTPAHCTBA, BPEMEHH, MATEPHAIILHOW TOUKHU, TPACKTOPHH, ITyTH, IEPEMEILIEHUS.
2. Hupkynsamus BeKTopa HanpsbkeHHOCTH. [loTeHnnanbHbIi XapaKkTep 3JIeKTPOCTaTHIeCKOTo TOJIs.
Bapmuant 3
1. Yckopenue tena. [IpsaMonnHeiiHOe HEpaBHOMEPHOE ABMKEHUE. [IBI)KEHNE C OTPULIATETBHBIM
YCKOPEHHUEM.
2. DnexTpuyecKkue 3apaasl. BzanmoneiicTBue anekTpudeckux 3apsnoB. 3akoH Kymnona. [Ipuanumn
CYTIEpPIO3HULINU TS CHJI.
Bapuanr 4
1. Cxopocts Tena. [Ipsmonnreiinoe paBHOMepHOE nBKeHHE. [1yTh U mepemenieHue mpu
MPSIMOJIMHEWHOM JIBUKEHUU.
2. IIpoBoAHMK BO BHEIIHEM 3JeKTpruueckoM moine. Teopembl Dapanes
Bapuanrt 5
1. KpuBonuneitnoe neuxenue. HopmanbHoe U TaHT€HIIMATIBHOE YCKOPEHHUS.
2. Muanextpuku. [lonspusanns qU3IeKTPUKOB.
BapuanTt 6
1. Ilepsorit 3akoH HptoToHA. ['paHUIIBI IPUMEHUMOCTH KJIACCHYECKON MEXaHHKH.
2. TennoBoe U3Iy4YeHHE.
Bapuant 7



1. ®oroaddexr.

2. Dnexrpoemkocth. Konnencatopsl. I[locnenoBatensHoe coeqMHEHNE KOHIEHCATOPOB.
BapuanTt 8

1. Macca Tena. UMitynbe Tena. 3aKOH COXpaHESHHs HMITYJIbCA.

2. DnextpoeMkocTb. KonneHcatopsl. [lapaninensHoe coefuHEHHE KOHAEHCATOPOB.
Bapuant 9

1. BpamarensHoe ABMKEHHE Tenla. YTIIOBOE NEpeMeIleHne, YITIOBbIe CKOPOCTh M ycKopeHue Tena. [1yTe
Y TIepeMelleHne IpU KPUBOIMHENHOM JBM)KEHUU Tea.

2. D¢ddexr Kommrona.

Bapuanr 10

1. Ilepuon u yactora BpameHus. CBs3b JIMHEHHBIX U YTIIOBBIX KHHEMAaTHYECKUX BEJIUYUH.
2. IlocTostHHBIN 31eKTpruuecKuil ToK. Cuila ToKa, BEKTOP IJIIOTHOCTH TOKA. Y PaBHEHUE HENPEPHIBHOCTH.
VYcnoBue cTallmoOHapHOCTH TOKaA.

Bapuantl1

1. Kunerndeckas sHeprust Bpallaromerocs rena.

2. SIBnenue caMOMHAYKUUU. IHIYKTUBHOCTb.

Bapuaur 12

1. MomenT unepuuu. Teopema lTeiinepa.

2. Monenu aToma.

Bapuanr 13

1. Cuna. Bropoii 3axon HeroToHa.

2. 3akod OMa [u1s y4yacTKa L. DJIeKTpHUecKoe conpoTunieHue. 3akoH Oma B auddepeHnraabHoMl
dhopwme.

Bapuant14

1. Tperuii 3akoH Hetorona. [IpuHIIMT HE3aBUCUMOCTH AEHCTBUS CHIL.

2. CTopoHHHE CHITBI. DIEKTPOABIDKYINAs Criia ucTouHnka. Hampsoxerne. O0o0mieHHbIi 3akoH OMa.
Bapmasnr 15

1. Pabora cuiel. [loreHumanbHas sHeprus Tena.

2. AtoMHoe€ sapo0.

Bapuanrt 16

1. Kunernueckas sHeprus Tena. 3aK0oH COXpaHEeHHs MEXaHW4YeCKOW SHEepTUu Tena.

2. CTOpoHHHE CUIIBI. DJIEKTPOABIIKYILAs CHJIa UCTOYHHKA. 3akoH OMa JU1sl OIHOPOIHOTO H
HEOAHOPOIHOI'0 Y4aCTKOB LIETIH.

Bapmanr 17

1. TemnoBoe U3MyuYeHUE.

2. Pabora cunsr Ammepa

Bapmanr 18

1. MoMeHT uMITyJIbca MaTepHaIbHOM TOUKH. MOMEHT CHIIBI. Y paBHEHHE MOMEHTOB.

2. [Ipauna Kupxroga. [TocnenoBarenpHoe coefMHEHNE CONPOTUBIICHUH.

BapuanTt 19

1. ®oroaddexr.

2. Pabota 1 MOLITHOCTH B IIETIN 3JIEKTPHUECKOTO TOKa. 3akoH [xoyns-JleHna.

BapuanT 20

1. Kunetnueckas sHeprys Bpamaomierocs tena. [loigHas sHeprust TBEpAOTO Tena.

2. 3axoH buo-Casapa-Jlamnaca. MarHuTHoe 1oJie IpsSAMOJIMHEHHOTO IPOBOTHUKA.
BapuanT 21

1. F'apmonHMUeckre MexaHndeckue Konebanusi. KunemaTnueckne XapakTepuCTHKI
rapMOHHYECKHUX KOJIeOaHHi

2. O¢dpexr Komnrona.

Bapuant 22

1. Monenu aroma.

2. Mudpakaus ceera. Meton Openens.

Bapuanr 23

1. ATomHOE spO.

2. UnTepdepennus ceera. CroskeHHE ABYX KOTE€PEHTHBIX BOJIH.

Bapuant 24



1. Duanextpuku. [lonaspusanms TM3I€KTPUKOB.

2. [Tonspuzanms ceera. 3akoH bprocrepa.

Bapuanr 25

1. BoitHOBBIE TPOLIECCHI B yIPYTUX CpPENAX.

2. Ilonspuzanusa ceera. 3akoH Maioca.

Bapuanrt 1

3agaya. PacctosiHue Mexay IByMs ToueuHbIMU 3apsiiamu Q; = 1 MxKit u Q, = - Q; paBHo 10 cm.
Onpenenuts cuny F, neficTByromyto Ha Todeunsli 3apsan Q = 0,1 MxKui, ynaneHHslil Ha pacCTOSTHUM 7| =
6 CM OT MEepPBOro U Ha ¥, = 8§ CM OT BTOPOIO 3apsJI0B.

Bapuanr 2

3apava. DiexTpuuecKoe MmoJie co3aaHo AByMs ToueuHbIMU 3apsaamu Q; = 40 uKn u Q, = -10 uKu,
HaXoAsAIUMUCs Ha pacctosHuu d = 10 cM npyr oT apyra. OnpeaenuTs HalpsbkeHHOCTh E mmons B Touke,
yIAJICHHO# OT TIEPBOTO 3apsiia Ha 7| = 12 CM M OT BTOPOTO Ha 7, = 6 CM.

Bapmuanr 3

3apaua. J[Be rpynmsl U3 TpexX MOCIEI0BATEILHO COCTMHEHHBIX 2JIEMEHTOB COCAMHEHBI MapajlIeNIbHO.
OJ1C E xaxmoro >nmeMenTa paBHa 1,2 B, BHyTpennee conporusnenue » = 0,2 Om. [lomyduernas Oarapes
3aMKHYyTa Ha BHeIIHee conpoTunieHue R = 1,5 Om. Haiitu cuty Toka [ Bo BHENTHEH menm.

Bapmuanr 4

3agaua. DJ[C Gatapeun akkymyssitopoB 12 B, cuna Toka / KOpoTKOro 3aMbIkaHus paBHa 5 A. Kakyro
HaHOOJIBIITYI0 MOIITHOCTH P, MOYKHO MOMYYNTH BO BHEITHEH IIETIH, COETMHEHHOM C Takoi OaTapeeii?
Bapuanr 5

3agaua. DNEKTPOH ABMXKETCS B OJHOPOJIHOM MarHUTHOM MoJie ¢ uHAyKuue B =9 mTn no BUHTOBOM
JUHUH, paguyc R KoTopoi paBeH 1 cMm u mar /# = 7,8 cm. Onpenenutsd repuo 7' oOparieHus dJIeKTpoHa |
€ro CKOpocCTh U.

Bapuanr 6

3agaya. DIEKTPOH B aTOME BOJIOPOJIA ABIIKETCSI BOKPYT SI/Ipa IO OKPYKHOCTH pagmycoM R=53 mm.
OmnpenenuTs MarHUTHBIH MOMEHT p, SKBHUBAJIEHTHOTO KPYI'OBOI'O TOKa

Bapuanr 7

3apaua. Conenoun ¢ ceuenreM S =10 cm? comepxut N =10° purkos. IIpu cuse Toka I =5 A

MarHuTHas HHAYKIUS B mons BHyTpu coienonaa pasaa 0,05 Ti. Onpenenuts HHAYKTUBHOCTD L
COJICHOU/A.

Bapuant 8

3apauya. Marautaoe (B=2 MmTn) u DIEKTPHUECKOE (E1=1, 6 kB/m)

coHamnpaBiieHbI. [leprieHauKyIIpHO BEKTOpaM B W E BJETAeT dJICKTPOH CO CKOpocThio U =0,8 Mm/c.
OrnpenenuTs yCKOPEHUE AIIEKTPOHA.

Bapuant 9

3anaua. Ha xene3Hom0poskHO# maaTgopMe yCTaHOBIEHO opyaune. Macca miatdopMsl ¢ opyauem M = 15

T. Opyaue cTpessieT BBepX Mo yriioM j = 60 Yk TOPU30HTY B HampaBiieHUH MyTH. C KaKOW CKOPOCTHIO U,
MOKATHUTCSA TUIaThopMa BCIICACTBHE OT/IA4H, €CITU Macca CHapsiia m = 20 KT U OH BBUIETACT CO CKOPOCTHIO
u, = 600 m/c?

BapuanTt 10

3anaya. Ha ropn3oHTaIBHYIO OCh HacaXEHBI MAaXOBHUK 1 JIETKHH ITKUB paauycoM R = 5 cMm. Ha mkuB
HAMOTaH IHYpP, K KOTOPOMY TIpuBsi3aH rpy3 Maccoit m = 0,4 kr. Onyckasich paBHOYCKOPEHHO, TPY3
npouten myTh s = 1,8 M 3a Bpems ¢ = 3 ¢. OnpenenuTs MOMEHT UHepLuH J MaxoBUKa. Maccy IIKHBa
CUHTATh MPEHEOPEIKUMO MAJIOH.

BapwuaHnT 11

3apgava. Teno GpolieHo nog yriom K ropnsoHTy. Okasanock, YTO MakcMMarbHasi BbicoTa
noavema hyax = ¥a S (rge S — panbHocTb noneta). MNpeHebperas conpoTMBneHnem Bo3gyxa,
onpegenute yron 6pocka K ropu3oHTY.

BapuaHT 12

3apgava. Hantu paguyc R BpalLatoLerocs koneca, ecnv U3BecTHO, YTO JIMHENHAs CKOPOCThb U
TOYKK, Nexallen Ha oboae, B 2,5 pasa 6onblue NMHEeNHON CKOPOCTU U, TOYKU, Nexallen Ha
paccTosiHum r=5 cm Bnuxe K ocu Koneca.

BapuaHT 13

3apgava.



B 6annoHe BmectumocTbio V = 25 n Haxogutcsa Bogopoa npu temnepatype T =290 K. lNocne
TOro Kak 4YacTb BOgOpoAda M3pacxogoBanu, aBrneHne B 6amione NoHM3MMnocs Ha Dp = 0,4 Mla.
Onpegenutb Maccy m nspacxogoBaHHOro Bogopoaa.

BapuaHT 14

3apgayva. Cmecb renus n aproHa Haxogutcsa npu Temnepatype T = 1,2 kK. Onpegenutb
CpeaHIoo KBaapaTUYHY CKOPOCTb Al aTOMOB rennst U aproxa.

Bapuant 15

3anpaua. Touka coBepIiacT rapMOHHUYECKHE KoJieOanwsi. B HEKOTOPBIE MOMEHT BPEMEHH CMETIICHUE
TOYKH X =5 CM, CKOPOCTh €€ U =20 cM/C 1 yckopenue a =- 80 cm/c?. HaliTh IMKINYeCKyI0 4acToTy U
nepros KoebaHuii B pacCMaTprUBaEMbIii MOMEHT BPEMEHHU M aMIUIUTYy KoJieOaHuil.

Bapmanr 16

3agaua.

Paccrositane d mexay nByms mienssMu B onibiTe FOHTa paBHO 1 MM, paccTosiHue / OT IeNe 10 dKpaHa
paBHo 3 M. OnpenenuTh JUIMHY BOJHEI |, HCITycKaeMoit ICTOYHUKOM MOHOXPOMATHYECKOT'O CBETa, €CIIN
mypuHa b mosoc uHTepepeHIun Ha SKpaHe paBHa 1,5 MM.

Bapmuant 17

3amaua. Ha miens mupunoii ¢= 0,05 MM najaeT HopMaiabHO MOHOXpomatudeckuit ceeT (I = 0,6 MkM).
OrnpenenuTh yrol j MexIy MepBoHaYalIbHBIM HANPABICHUEM MTy4YKa CBETA U HAIIPABJICHUEM Ha
YETBEPTYIO TEMHYIO TU(DPAKIIMOHHYIO MOJIOCY.

Bapmanr 18

3agayva. Yron bproctepa ap npu majeHNH CBETa U3 BO3/lyXa Ha KpPUCTaJlJI KAMEHHOM coyu paBeH 57 ©
OmnpenenuTts CKOPOCTH CBETA B 3TOM KpHCTAJLIE.

BapuanTt 19

3amaya. Bo ckoibko pa3 ociaabiaseTcsi HHTEHCUBHOCTB CBETA, IPOXOSIIETO Yepe3 1Ba HUKOJI,

TJIOCKOCTH MIPOITYCKaHUs KOTOPBIX 00pasytot yroa a = 30 Y ecIM B K&KIOM U3 HUKOJICH B OTACIBHOCTH
tepsiercs 10 % MHTEHCUBHOCTH MAJIAIOIIEro Ha HEro cBeTa?

Bapuant 20

3apava. Yrou bprocrepa €; py naJieHUU CBETa U3 BO3AyXa Ha KPUCTAJT KAMEHHOM COJIM paBeH
57°. OnpenenuTs CKOPOCTh CBETA B 3TOM KpHUCTaJLIE.

roe DI =0,011.

Bapmanr 21.

3apava. MowHocTb usnyyenuns abcontoTHo YyepHoro Tena N = 34 kBT. Hantu Temnepatypy T

3TOro Tena, ecnm U3BECTHO, YTO ero NoOBEPXHOCTb S = 0,6 M 2

Bapuaur 22

3apava. Kakylo aHepreTu4eckyto cBeTMMOCTb Ry MMeeT abCcomnoTHO YepHoe Terno, ecnu
MaKCUMYM CneKTpanbHOW MAOTHOCTN ero 3HepreTU4YecKon CBETUMOCTN NPUXOUTCH Ha ANUHY |
=484 Hm?

BapuanTt23

3apava. Ha kakyto onvHy BOMHbI | IpnxoauMTcsa MakCUMyM CrlekTparibHON NNOTHOCTU
SHEpreTN4YeCKon CBETMMOCTM abCONIOTHO YEPHOro Tena, UMEKLEro TemnepaTypy, paBHYHo

Temnepatype t = 37 ‘C yenoseyeckoro Tena, T.e. T = 310 K?

Bapuanr 24

3apava. [lnnHa BOmMHbI CBeTa, COOTBETCTBYIOLLAA KpacHoOM rpaHuLe potoaddekTa, Ang
HekoToporo metanna lp = 275 HM. HanTn MMHUManbsHyo aHeprnto € oTOoHa, Bbl3blBaloLLErD
doToadhdexT.

Bapmanr 25

3apgaua. PoToHbI ¢ 3Heprunen e = 4,9 B BbIpbIBAKOT 3NIEKTPOHbI U3 MeTarnna ¢ paboTon Bbixoaa
A = 4,5 3B. Hantn makcmanbHbI UMMNYINbC Pmax, NEPEAaBaeMbI MOBEPXHOCTU MeTanna npu
BblfleTe KaX4oro anekTpoHa.



