[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®K1O: Kocerok Cepreit Muxaiinosuy

[lomkHocTb: pekTop o
[laTa NoANMCaHNS: 20961!65(6‘/{?5% MaTepHaJbl 1A IPOMEKYTOYHOA aTTECTAIMU MO TUCIHUIIJIMHE

YHUKanbHbI MPOrpaMMHbIA KIKOY:

e3a68f3eaale62674b54f4998099d3d6bfdcf836 Quzuxa, CEMECTP 2
Kon, HanpaBnenue 09.03.02
MIOATOTOBKH WudpopmanioHHbIE CUCTEMBI U TEXHOJIOTHH
Hamnpasnennocts (poduis) Bbe3omacHOCTh HHPOPMAIIMOHHBIX CHCTEM U TEXHOJIOTHUI
dopma o0ydeHwHS OYHas
Kadenpa-pazpaborunk Kadenpa sxciepumenTanbHON GU3UKH
Brinyckaromast kagenpa Kadenpa napopmaTuky 1 BEIYUCIUTENBHON TEXHUKU

Tunosslie 3aganus 4151 KOHTPOJIbLHOI padoThI (2 cemecTp)

Bapwuant 1

1. Koub110 U3 MeTHOM TTPOBOJIOKY TTOMENICHO B MArHUTHOE TI0JIe TIEPIECHANKYIISIPHO
JIMHUSIM MarHUTHOM MHIyKuuu. Jrnamerp konbua 30 cM, [uaMeTp MPOBOJOKU 2 MM.
OnpenenuTh CKOPOCTh U3MEHEHHSI MAalrHUTHOTO TTOJIsI, €CJIA TOK B KoJiblie 1 A.

2. B 0HOpPOJAHOM MarHUTHOM I10JI€ PABHOMEPHO BpalllaeTcs MPSIMOYToJibHAs paMKa ¢
gactotoir 60006/MuH. Ammumntyna 3/1C paBna 3 B. Onpenenuth MaKkCHMaIbHBIH
MarHUTHBIN MIOTOK Yepe3 PAMKY.

3. Cuia Toka B 0OMOTKE coJieHouaa, coaeprkaiiero 1500 BuTkoB, paBHa 5 A. MarHUTHBIN
MOTOK Yepe3 MoInepeyHoe ceueHre coeHonaa cocrapisger 200MkB6. Onpenenuts
SHEPTHI0 MAarHUTHOTO TIOJISL B COJICHOU/IE.

Bapuant 2

1. B karymke mmunOo# 0,5 M, tuametpom 5 cM u yuciom BUTKOB 1500 Tok paBHOMEPHO
yBennuuBaetcs Ha 0,2 A 3a ogHy cekyHy. Ha kaTymky HaJieTo KoJIblO U3 METHOU
MIPOBOJIOKH C IJIOIIA/IbIO CEUEHHUS 3 MMZ. Ornpenenuts CUIly TOKa B KOJIBIIE.

2. JlBe JUIMHHBIE KAaTYIIKKM HAMOTaHbI HA OOLIUI cep/IeUHUK, IPUYEM UHIYKTUBHOCTD ITHX
karymek 0,64 I'n u 0,04 'n. Onpenennuts BO CKOJIBKO Pa3 YUCIIO BUTKOB IIEPBOI
KaTyIIKH 00JIbIIIe, YeM BTOPOH.



3. Topoun ¢ Bo3mymiHeIM cepaeuyHUKOM coaepkuT 20 BuTKoB Ha 1 cM. Onpenenutsb
00BEMHYIO IJIOTHOCTH SHEPTUU B TOPOUJIE, €CIIU IO €ro 0OMOTKE MPOTEKAET TOK 3 A.

Bapuant 3

1. Tloka3aTb BO3MOXKHbBIE SHEPTETUYECKUE YPOBHU aTOMa C JIEKTPOHOM B COCTOSIHUHU C
IJIaBHBIM KBAHTOBBIM YHMCJIOM PaBHBIM 0, €CJIM aTOM IIOMEIIEH BO BHEIITHEE MAarHUTHOE
oJe.

2. Bo ckonbpKko pa3 yBEIUUHUTHCS paanyc OpOUTHI 3JIEKTPOHA Y aTOMa BOJIOPO/Ia,
HAXOJIAIIETOCS] B OCHOBHOM COCTOSTHHH, IIPY BO30YKAeHNH ero (hoToHOM 3Hepruu 12.09
’B?

3. OmpenenuTh MEXaHUYECKUH MOMEHT MOJIEKYJIbl O2 B COCTOSIHUY C BpallaTeabHON
sHeprueit 2.16 maB? d=121 mm.

Bapuant 4

1. 3ammcath BO3MOJKHBIE 3HAUECHUS Op6I/ITaJ'H)HOFO KBaHTOBOT'O 4HKCJia © MAarHUTHOI'O
KBAHTOBOT'O YHCJIa IJId I'TITAaBHOTO KBAHTOBOI'O YHUCJIa PaBHOT'O 4,

2. Kakyio paboTy Hy)HO COBEPIINTH, YTOOBI YIATHTH MIEKTPOH CO BTOPOI OpOUTHI aTomMa
BOJIOPO/Ia 32 MPEeIibl MPUTSHKEHUSI €ro AapoM?

3. Ompenenure, BO CKOJBKO pa3 OpOUTATBHBIM MOMEHT UMITYJIbCa DJIEKTPOHA,
Haxosmerocs B f coctossHuu, 60JbIIE, YeM TS JIEKTPOHA B P COCTOSTHUN?

TunoBble 3aJaHUS K IK3aMeHY 10 JUCHHUILIAHE (2 ceMecTp)
[IpoBeneHne MPOMEKYTOUHOM aTTECTAIlMK B 2 CEMECTPE B BUJIE DK3aMeHa. 3aJIlaHus Ha dK3aMeHe
cojiepKaT 2 TeOPETHYECKUX BOTIPOCa U 3a1a4y.

3amanue ISl OKa3aTeNns OIeHNBAHUS JUCKPUTITOPA «3HAST» Bun 3amanms
Bapuanr 1 TEOPETUYECKUH,
1. Krmaccuyecknii 3aKOH CIOXKEHHS CKOPOCTeW (BBIBOX (OPMYIIHL, BOIIPOCHI K
PHCYHOK). JK3aMeHy

2. Dnektpuueckoe noje. HamnpsykeHHOCTh 3JEKTPUYECKOrO IMOJIA.
[IpuHumMn cynepno3uuuu nosaei.

Bapuant 2

1. TloHATHa mNpOCTpaHCTBA, BpPEMEHU, MAaTEPUATBHOM  TOYKH,
TPaeKTOPHH, IIYTH, IIEPEMELLICHHUS.

2. Hupkynsiiust BEKTOpa HampskeHHOCTU. [loTeHIuanbHbId XapakTep
3JIEKTPOCTATHYECKOT'O TOJISI.

BapuanTt 3

1. VYckopenne Ttena. IIpsaMonuHeElHOE HEPAaBHOMEPHOE IBU)KECHUE.
JIBI>KeHHE ¢ OTPULIATEIbHBIM YCKOPEHHEM.

2. DnekTpudeckre 3apaasl. BzaumoneiicTBue 31EKTPUIECKHX 3apsIOB.
3akoH Kynona. [IpyHIHI Cyneprno3uIuy Il CHIL.

Bapuant 4

1. Cxopocts Tena. [IpsmonuHeliHoe paBHOMepHOE nBHKeHHE. [1yTh u
NepeMelleHre IPU TPSIMOJIIMHEIHOM JABY)KEHUH.

2. IIpoBOIHUK BO BHEIIHEM 31eKTprudyeckoM noie. Teopemsl Dapanes




Bapuant 5

1. KpuBonunueitnoe nBuwxkeHue. HopmanpHOoe M TaHreHIHANBHOE
YCKOpEHHS.

2. Nuenextpuku. [lonspusanus U3IeKTPUKOB.

Bapuanrt 6

1. Ilepssiit 3axoH HptoToHa. I'paHuIlbl NPUMEHUMOCTH KJIaCCHYECKOMH
MEXaHHKH.

2. TeroBoe U3Iy4eHUE.

Bapuanr 7

1. ®oroaddexr.

2. DOnekrpoemkocTh. Konaencaroprl. [locnenoBaTenbHoe cOeTUHEHIE
KOH/IEHCaTOpPOB.

Bapuant 8

1. Macca Tena. Umitynbe Tena. 3aKoH COXpaHEHUS UMITYJIbCa.

2. DOnextpoemkocTh. Kouaencatopsl. IlapamnensHoe coeauHEHHE
KOH/IEHCaTOPOB.

Bapuant 9

1. BpamaTensHoe ABM)KEHHE Tena. YTJIOBOE IEpeMeEIleHre, YTIOBbIe
CKOpOCTb M yckopeHue Tena. Ilyrb W mepeMmelieHue Tpu
KPUBOJIMHEHHOM JIBM)KEHHH Tea.

2. Dddexr Kommnrona.

BapuanTt 10

1. Tlepuon m wacrora BpameHusi. CBS3b JHUHEHHBIX W YTJIIOBBIX
KHHEMATUYECKUX BEIUYHH.

2. TlocTosiHHBIA AnekTpudeckuii Tok. CHila TOKa, BEKTOpP TUIOTHOCTH
TOKa. YpaBHEHHE HETIPEPHIBHOCTH. Y CJIOBHE CTAIlMOHAPHOCTH TOKA.
BapuanTtll

1. Kunernueckasi SHEprus BpalllatolIerocs Tena.

2. SIBnenmne caMOMHIYKITNH. HIYKTHBHOCTS.

BapuanTt 12

1. MomenT unepiuu. Teopema ITelinepa.

2. Mopenu aToma.

BapuanT 13

1. Cuma. Bropoii 3akon HeroToHa.

2. 3akon Oma mjis ydacTKa IIeld. DJEKTPHYECKOE COIPOTHBIICHHE.
3akon Oma B auddhepeHInaIbHON hopMe.

Bapuantl4

1. Tperuii 3akon Herotona. [IpuHIMO HE3aBUCUMOCTH JEHCTBUS CHJL.
2. CropoHHME CHIBL.  OJEKTPOABIKYIIAs CHJIa HCTOYHHKA.
Hampsokernue. O600meHHbIH 3akoH OMa.

Bapuanr 15

1. Pabora cumer. [loTeHnmansHas SHEprus Tena.

2. AToMHOE AIpO.

BapuanT 16

1. Kunernueckass »Heprusi Tena. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPTHH Tena.

2. CtopoHHHE CHIIBI. DIEKTPOJBIKYIIAsI CHJIa UCTOUYHUKA. 3akoH Oma
JUTS. OTHOPOJTHOTO Y HEOAHOPOIAHOTO YYaCTKOB T[EITH.

BapuanTt 17

1. TemnoBoe uznyueHue.

2. Pabora cumer Ammiepa

BapuanT 18

1. MoMeHT wuMIylnbca MaTepUuaJbHOM TOYKH. MOMEHT CHJIBL.
VYpaBHEHHE MOMEHTOB.

2. [IpaBuia Kupxroda. IlocnenoBaTensHOE COCIUHEHHE
COIPOTHUBJICHUM.

BapuanTt 19




1. ®oroaddexr.

2. Pabora u MOLIHOCTH B L CIU 3JICKTPUYCCKOI'O TOKaA. 3aKoH I[)Koy.]'[ﬂ-
Jlenna.

Bapuanr 20

1. Kunernueckas OHEpPrust BpallarolIerocs Teia. Ilonnas OHEprus
TBEPIOrO Tela.

2. 3akon buo-Capapa-Jlammaca. MarHuTHoe mosie MPSIMOJIMHEHHOTO
IIPOBOJHUKA.

Bapmuant 21

1. 'apmonnueckue Mexanuueckue kosiebanus. Kunemaruueckue
XapaKTEPUCTUKU TapMOHUYECKUX KOJIeOaHu

2. D¢ dexr Komnrona.

Bapuant 22

1. Monenu atoma.

2. Iudpakmus ceera. Meton @penens.

Bapuanr 23

1. AtomHoOe€ s7pO.

2. Nnrepdepenuus ceera. ClioxKeHHE IBYX KOT€PEHTHBIX BOJIH.
Bapuanr 24

1. dnanexrpuku. [lonsipusanus qU3IIEKTPUKOB.

2. [lonspuzanus ceeta. 3akoH bprocTepa.

Bapuanr 25

1. BoyiHOBBIE TPOLIECCHI B YIIPYTUX CpEllax.

2. [lonspuzamus ceeta. 3akoH Mairoca.

3amaHue U1 ToKas3aTels OlleHUBaHus AUCKpunTopa «Biameer»

Bun 3amanus

BapuanT 1

3agauya. PaccrosHme Mexay AByMs TodedyHbIMH 3apsgamu Q; = 1
MKKI u Q; = - Q; paBHo 10 cM. Onpenenuth cuiny F, nelicTByromniyto
Ha ToueuHblit 3apsa Q = 0,1 MxKu, ynaneHHblii Ha paccTosHUM I = 6
CM OT IIEPBOIO ¥ Ha I = 8§ CM OT BTOPOTO 3apsii0B.

Bapuanr 2

3apaya. DneKTpUUECcKOe M0JIe CO3JaHO IABYMsI TOUEUHBIMHU 3apsaaMu
Q1 =40 5K u Q; = -10 uKi, Haxomsmmmucs Ha paccrosanu d = 10
cM apyr ot apyra. Ompenenuts HampspbkeHHOCTh E monst B Touke,
yIaleHHOH OT MepBOro 3apsana Ha ;= 12 ¢cM u OT BTOpOro Ha I, = 6
CM.

Bapuanr 3

3apaya. J[ge rpynmbel M3 TpeX IOCIENOBATENBHO COEAWHEHHBIX
3JIEMEHTOB coeluHeHbl mnapamiensHo. OC E kaxaoro sieMeHTa
paBHa 1,2 B, BHyTpeHHee conmporusieHue I = 0,2 Om. IlomydeHnas
Oarapest 3aMKHyTa Ha BHelIHee conportusieHue R = 1,5 Om. Haiitu
cuIy ToKa | Bo BHELIHEH 1enu.

Bapuant 4

3apaua. DJIC Oatapen akkymynsaropoB 12 B, cuna Ttoka | xopoTkoro
3ambIkaHus paBHa 5 A. Kakyro HanOOmbIIyr0o MOMHOCTE P s MOXHO
MTOJTyYUTh BO BHEIIIHEH 1€, COSAMHEHHON ¢ TakoW Oarapeei?
BapuanTt 5

3agava. DJEKTPOH [ABWXKETCA B OJHOPOJHOM MAarHMTHOM IIOJIE C
uHayknued B = 9 mTn o BUHTOBOMW IMHUH, pagryc R KoTopoil paBeH
1 cm m mar h = 7,8 cm. Onpeznenutpb neprox 7' oOpameHust 3JIeKTpoHa

MPAKTUYECKHIT




U €ro CKOPOCTb L.
Bapuanrt 6

3agaua. DJEeKTpOH B aTOME BOJOPOJA JBIDKETCS BOKPYT sapa IO
OKpYXHOCTU pamuycoM R=53 mm. OmnpeneauTs MarHUTHBIA MOMEHT
P, SKBUBAJIEHTHOI'O KPYrOBOI'O TOKA

Bapuant 7

3anaua. Conenous ¢ ceuennem S =10 cm® comepxut N =10° BuTKOB.
I[Ipu cune toka | =5 A marHutHas MHAYKOUS B moms BHYyTpH
coneHouaa paBHa 0,05 Tn. OnpexenuTb WHAYKTUBHOCTH L
COJIEHOUA.

Bapuant 8

3apaua. MarautHoe (B=2 mTn) u anexrpuuaeckoe (E=1, 6 kB/m)
coHampaBieHbl. IlepreHauKynspHo Bektopam B um E  Bieraer
ANEKTPOH €O cKopocThio © =08 Mwm/c. Onpenenuts yCKOpeHHE
JJIEKTPOHA.

Bapuant 9

3agaua. Ha xene3HomOpoXHONH IUIaT(opMe YCTAaHOBIEHO OpYIHeE.
Macca miatdopmsi ¢ opyauem M = 15 1. Opynue cTpenser BBepX Mo

yrmom @ = 60° k ropusonty B HampaBieHun myth. C Kakoii
CKOPOCTBIO L; TIOKaTHTCS TuIaTopMa BCIESICTBHE OTJIA4H, €CIIM Macca
cHapsiia M = 20 KT ¥ OH BBUIETAET CO CKOPOCTBIO L, = 600 m/c?
Bapmuant 10

3agaua. Ha ropu3oHTaIbHYIO OCh HACa)KEHBI MaXOBHUK U JIETKUH IITKWB
pamuycoM R = 5 cm. Ha mkuB HaMoTaH mHYp, K KOTOPOMY MPUBSA3AH
rpy3 maccoit m = 0,4 kr. Omyckasch paBHOYCKOPEHHO, TPy3 IPOIIEI
nyte S = 1,8 M 3a Bpems t = 3 c. Onpenenuth MOMEHT WHEPIUU J
MaxoBUKa. Maccy ITKWBa CUNTATh MIPEHEOPESKUMO MaJIOH.

Bapwuanr 11

3agauya. Temo OpomreHo mom yriioM K Topu3oHTy. OKa3ajioch, dYTO
MaKCHMallbHas BBICOTA mombeMa Ny, = Y% S (rme S — mampHOCTD
noniera). [IpeneOperass COMPOTHUBIIEHHEM BO3AyXa, OMPEICITHTE YTOJ
OpocKa K TOPU3O0HTY.

Bapuanr 12

3angaua. Haiiti pagmyc R Bpamaromierocst koneca, eClii H3BECTHO, UTO
JHEHHass CKOPOCTh V1 TOYKH, JIeKareid Ha oboxe, B 2,5 pa3a Oomblie
JIMHEHHOW CKOPOCTH V, TOUKH, JSKAIIEH Ha pacCTOSHUU =5 cu Ommke
K OCH KoJeca.

Bapuanr 13

3anaua.

B Oamnone BmectuMocthio V = 25 71 HaxXOOUTCS BOAOPOA TIpH
temneparype I = 290 K. [Ilocine Toro kak 4acTe BOIOpPOAA

M3pacXo/ioBaNd, AaBieHUe B OaymoHe moHm3miIock Ha Ap = 0,4 Mlla.
OmnpenenuTs Maccy M U3pacxoAOBaHHOTO BOIOPOJA.

BapuasTt 14

3agaua. CMmech Tenus U aproHa HaxoAuTcs npu Temrieparype 7 = 1,2
kK. OnpenenuTh CpenHIO KBaJAPATUYHYIO CKOPOCTb {Ug) aTOMOB
rejvs U aproHa.

BapuanTt 15

3apaua. Touka coBepiiaer rapMoHHUYECKHE KojeOaHus. B HekoTopbIit
MOMEHT BPEMEHHU CMELIeHUE TOUKH X =5 cM, ckopocTb ee v =20 cm/c
¥ yckopernre a=-80 cm/c’. HaifTH IMKINYECKYIO YacTOTy U TEPHON
KonebaHWi B paccMaTpUBAEMbli MOMEHT BPEMEHH M  aMIUTUTYLy
KonebaHui.

BapuanT 16

3anaua.




Paccrosuue d mexny nByms meisiMa B ombite HOHra paBHOo 1 mw,
paccrosaue | or meneit o skpana paBHO 3 M. OnpenenuTh AIHHY
BONHBI A, HCITyCKA€MOW HMCTOYHMKOM MOHOXPOMAaTHYECKOTO CBETa,
eciu mmpuHa b monoc naTepdepennnyn Ha SKpaHe paBHa 1,5 MM.
BapuanTt 17

3agaya. Ha mens mmpunoit a= 0,05 MM nagaer HOpPMalbHO
MOHOXpoMaTudeckuit cser (A = 0,6 MxMm). OnpeAenuTs yroia ¢ MEKIy
NnepBOHAYAIIbHBIM HAaIlIPpaBJICHUCM ITydYKa CBETa W HaIpPaBJICHHUEM Ha
YETBEPTYIO TEMHYIO TU(PPAKITUOHHYIO TTOJIOCY.

Bapuanr 18

3agaua. Yron bproctepa op mpu TajcHUM CBETa W3 BO3AyXa Ha

KpUCTaUl KAMEHHOW COJIM paBEH 57°. OnpenenuTs CKOPOCTh CBETA B
3TOM KpHCTaJLIE.

Bapuant 19

3apmaua. Bo ckombko pa3 ocnabnsercs WHTCHCUBHOCTH CBeTa,
MIPOXO/SIIEro Yepe3 aBa HUKOJIA, MIIOCKOCTH MPOMYCKaHUS KOTOPBIX

00pa3yroT yroa o = 30°, ecnu B K@KIOM M3 HUKOIEH B OTEIbHOCTH
tepsercs 10 % MHTEHCUBHOCTH MaJAIOIIEr0 Ha HEro cBeTa?

Bapmuanr 20

3apaua. Yron bprocrepa €; npu majgeHWH CBeTa M3 BO3AyXa Ha
KpUCTaJUI KaMEHHOM conM paBeH 57°. OnpenenuTs CKOPOCTb
CBETAa B 3TOM KpPHUCTAJLIE.

rie Al =0,01/.

Bapuanr 21.

3agaya. MomHOCTh H3IydeHus: abcomoTHO yepHoro Tena N = 34 kBr.
Haiitu Temnepatypy T »3Toro Ttena, €clid HM3BECTHO, UTO €ro

MTOBEpXHOCTH S = 0,6 M.

BapuanTt 22

3agaua. Kakyio SHepreTHdeckylo CBETUMOCTh R; mMeeT aOCOIIOTHO
YepHOE Teno, €CId MAaKCHMYyM CIEKTPAJIbHOW TUIOTHOCTH €ro
DHEPTEeTUYECKON CBETUMOCTH MPUXOAUTCS Ha MIUHY A = 484 HM?
Bapuant23

3agaya. Ha kakyio [UIMHY BOJNHBI A TIPUXOAUTCS MaKCHUMyM
CIIEKTPIBHON IUIOTHOCTH JHEPTETHUECKOH CBETHMOCTH aOCONIOTHO
YepHOro Tela, MMEIOIIEro TeMIIepaTypy, PaBHYIO TemIepaType t =

37°C uyenoseueckoro tena, T.e. T =310 K?

Bapuanrt 24
3agauya. /[rHA BOJNHBI CBETa, COOTBETCTBYIOIIAsl KPAaCHOW TpaHUIlE
dboroaddexra, mns HekoToporo meramnra Ao = 275 uM. Halitn

MUHHMAJBHYIO SHEPTHIO € (DOTOHA, BBI3BIBAIOMIETO (POTOID(DEKT.
Bapuanrt 25

3agaua. doronsl ¢ sHeprueci € = 4,9 3B BBIPBIBAIOT 3JIEKTPOHBI U3
MeTtamia ¢ paboroir Beixoma A = 4,5 3B. Haiitu makcumanbHBIH
UMIYIbC Pmax, NEPEOABACMBI MOBEPXHOCTH MeTajja IPU BbUIETE
KaK/10T0 3JIEKTPOHA.




