[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaums o Bnagenbue:

®K1O: KoceHok Cepreit Muxaiinosuy

[lomkHoCTb: pekTop o
[laTa NoANMCaHM: 22@61561%(1‘2[%% MaTepuafibl 1JIsI MPOMECKYTOYHOMN aTTECTAIIMA 110 NUCHUTIJINHE:

YHUKanbHbIV MPOrpaMMHbIA KIKOY:

e3a68f3eaale62674b54f4998099d3d6bfdcf836 QDu3uka, 2 cemecmp
Kon, nanpaBnenue 09.03.02
MOJITOTOBKH WHpopManmoOHHbIE CUCTEMbI U TEXHOJIOTHU
HampasnenHnocTs (mpoduiins) HNudopManimoHHbIE CUCTEMBI U TEXHOJIOTHH
dopma 00yueHHS OYHas
Kadenpa-pazpadborunk Kadenpa skcnepumeHTaIbHON (DU3UKH
Brimyckaromias kadenpa Kadenpa napopmMaTuku 1 BBIYUCIUTEIHHON TEXHUKH

TunoBble 3a1aHuA 1JI1 KOHTPOJIBbHOI padoThl (2 ceMecTp)

Bapuanr 1

1. Koabio u3 MeaHoi NpoBOJIOKH MOMEIEHO B MAarHUTHOE T0JI€ MEPIEHIUKYIISPHO
JUHUSM MarHuTHOM MHAYKIUHU. J{nametp kombia 30 cM, AHaMeTp MPOBOJIOKH 2 MM.
Onpenenutb CKOPOCTh U3MEHEHHUS] MAarHUTHOTO T0JIs1, €CJIM TOK B KoJiblie 1 A.

2. B 0JHOPOJHOM MarHUTHOM TOJIE PABHOMEPHO BpAIASTCs MPSMOYTOJIbHAs pPaMKa C
gacroroit 60006/muH. Ammmutyaa 3/1C paBha 3 B. Onpenennuts MaKCUMaIbHBIH
MarHUTHBIN MMOTOK Y€Pe3 PaMKy.

3. Cwua Toka B 0OMOTKe coleHouaa, conepxamiero 1500 BUTKOB, paBHa 5 A. MarHuTHBIN
MOTOK Yepe3 MornepeyHoe ceueHue coyienonaa cocrasiser 200MkB06. Onpenenutsb
SHEPTUI0 MATHUTHOTO TOJIS B COJICHOUE.

Bapuant 2

1. B karymke gimuso#t 0,5 M, auameTpom 5 cM U yrciioM BUTKOB 1500 Tok paBHOMEPHO
yBenuuuBaetcs Ha 0,2 A 3a ofHy cekyHay. Ha kaTymky HasieTo KOJIbLO U3 MEAHOM
TIPOBOJIOKH C ILIOMIA/bI0 ceuenust 3 Mm2, ONPeIENuTh CUITy TOKA B KOJIBIIE.

2. JIBe IIMHHBIE KATYIIKA HAMOTAHbI Ha OOIIUI CepACUHUK, TPHYEM UHIYKTUBHOCTH 3TUX
karymek 0,64 I'n u 0,04 I'n. Onpenenutb Bo CKOJIBKO pa3 YUCIO BUTKOB NEPBOM
KaTyIKHU 00JIbLIE, YEM BTOPOH.

3. Topoua ¢ BO3AYLIHBIM CepIeYHUKOM coaepKuT 20 BUTKOB Ha 1 cM. Onipeaenursb
00BEMHYIO IIOTHOCTH SHEPTUU B TOPOHJIE, €CITU TI0 €T0 OOMOTKE MPOTEKACT TOK 3 A.



Bapwuant 3

1. Tloka3aTh BO3MOXHBIE SHEPIE€TUUECKUE YPOBHU aTOMa C 3JIEKTPOHOM B COCTOSIHUHU C
TJIAaBHBIM KBAHTOBBIM YHCJIOM PaBHBIM 6, €CJTH aTOM ITOMEIIEH BO BHEIITHEE MAarHUTHOE
noJe.

2. Bo CKOJBKO pa3 yBEIMUUTHCS paanyCc OPOUTHI AJIEKTPOHA Y aTOMa BOJIOPO/Ia,
HAXOJSIIEr0Ccs B OCHOBHOM COCTOSIHHH, TIPH BO30Yyk1eHUH ero GporoHoM rHeprun 12.09
sB?

3. Onpenenutb MEXaHUYECKUI MOMEHT MOJIEKYJIbl O) B COCTOSIHUM C BpAILATEIbHOMN
sueprueit 2.16 MpB? d=121 M.

Bapuanr 4

1. 3amucaTh BO3MOXKHBIC 3HAUCHUS Op6I/ITaHBHOFO KBAaHTOBOI'O 4YrMcCJia U MAarHuTHOI'O
KBAaHTOBOI'O YMUCJIa JJIA TJIaBHOT'O KBAHTOBOI'O YK CJIa paBHOT'O 4.

2. Kakyro paboTy HY>KHO COBEPIIUTD, YTOOBI YJATUTH JIEKTPOH CO BTOPO OPOHUTHI aTOMa
BOJIOPO/1A 32 MPEIEbl IPUTIKEHUS €ro A1poM?

3. Omnpenenure, BO CKOJIBKO pa3 OpOUTAIbHBIM MOMEHT UMITYJIbCA JIEKTPOHA,
Haxozsmerocs B f cocTostHuM, OOJbIIE, YeM IS SJIEKTPOHA B P COCTOSTHUU?

Tunossble 3aJaHUA K IK3aMeHY 110 JUCHHUILINHE (2 cemecTp)
[IpoBeneHne MpOMEKyTOUHOM aTTeCTallMi B 2 CEMECTPE B BHJIC SK3aMeHa. 3a/IaHMsI Ha K3aMEHE
coziepXkaT 2 TeOpeTHUECKUX BOIIpoca U 3a7ady.

3aanue Juisl MOKa3aTelis OLICHUBAHUS JUCKPUNTOPA «3HACT» Bun 3ananus
Bapmnant 1 TEOPETUYECKHUIA,
1. Kitaccnueckuii 3aK0H CIIOKEHUS CKOPOCTEH (BBIBOI (DOPMYITBI, PUCYHOK). BOIIPOCHI K
2. Onektpuyeckoe moie. HampspkeHHOCTH 3neKTpudeckoro mons. [IpuHmmn dK3aMEHYy
CYNEpIIO3ULIUY MOJIEH.
Bapuant 2
1. IloHaTus mpocTpaHCTBa, BPEMEHU, MaTepUAIbHON TOYKH, TPACKTOPHH, YTH,
nepeMeleHusI.

2. llupkynsuus BEKTOpa HampsOKEHHOCTH. [loTeHIManbHBIA — XapakTep
3EKTPOCTATHIECKOTO TTOJIS.

Bapuanr 3

1. Yckopenue Tena. IlpsaMonnHeiiHoe HEpaBHOMEPHOE JBUKEHHE. J[BHIKEHUE C
OTPHILIATEIBHBIM YCKOPEHUEM.

2. DnexTpuyeckue 3apanasl. BzaumoneilcTBue 3MEKTpUYECKUX 3apsAIoB. 3aKOH
Kynona. [IpuHumn cynepno3unuu amis cui.

Bapuanr 4

1. Ckopocts Tema. IlpsmonuueitHoe paBHOMepHOE JBWXeHHE. llyTe u
nepeMelieHne Ipy IpIMOJINHENHOM ABMKEHUH.

2. IIpoBOAHMK BO BHEIIHEM 3JIEKTpUUecKoM moie. Teopembl Dapanes

BapuanTt 5

1. KpuBonuneitnoe nBrxenne. HopmanbHoe U TAaHMeHIIMAIBHOE YCKOPEHUS.

2. Nanextpuku. [lonspuzannsa AU3IeKTPUKOB.

BapuanT 6

1. IlepBsiii 3akoH HetoToHa. ['paHuUIlbl NPHMEHUMOCTH KJIACCHYECKONH MEXaHUKH.




2. TennmoBoe U3IIy4eHHE.

Bapuant 7

1. ®otoadhdexr.

2. Dnexrpoemkoctb. Konmencaropwel. IlocnmegoBarensHoe — COeMUHEHHE
KOHJICHCAaTOPOB.

Bapuant 8

1. Macca Tema. IMitynibe Tena. 3aKOH COXPaHEHHSI HMITYJIhCa.

2. ONEeKTPOEMKOCTb. Konpencatopsr. [NapannensHoe COEMHEHNE
KOHJICHCATOPOB.

Bapuant 9

1. BpamarenbHoe 1BHXEHHE TeNa. YTIOBOE MepeMelleHHe, YTI0OBbIe CKOPOCTh U
yckopenue tena. [IyTe u nepemenienre npu KpUBOIMHEHHOM IBIKEHUU Tea.

2. Db dexr KomnToHa.

Bapuanr 10

1. ITepuon u yactoTa BpamieHus. CBA3b JIMHEHHBIX M YTIIOBBIX KHHEMATHYCCKUX
BEJTMYMH.

2. IlocrosHHBIN s3nekTpudecknii TOK. Cuia TOKa, BEKTOp IJIOTHOCTH TOKA.
YpaBHEHUE HENPEPBIBHOCTHU. Y CJIOBUE CTALIMOHAPHOCTH TOKA.

Bapuantll

1. KuHetnueckas sHeprus Bpalarolierocs tena.

2. SIBnenune camouHAYKIUA. MHAYKTHBHOCTbD.

Bapuanr 12

1. MomenT unepiuu. Teopema IItelinepa.

2. Monenu aToMma.

Bapuanr 13

1. Cuna. Bropoii 3akoH HeroTOHa.

2. 3akon Oma mJ1s y9acTKa Ienu. DIeKTPHIecKoe conpoTuBiIecHue. 3akon Oma B
mudepeHmantbsHon Gopme.

Bapuant14

1. Tpernii 3akoH HprotoHa. [IpuHIMI HE3aBUCUMOCTU IEUCTBUS CHUJL.

2. CropoHHHME CHJBL. OJIEKTPOJBMXKYIIas CHIa HCTOYHMKA. Hampsoxenue.
O600mmenHbIH 3aK0H OMa.

Bapmuanr 15

1. Pabota cumel. [loTeHnmanpaast SHEPTHsI TETA.

2. AtoMHoOe€ s7po0.

BapuanT 16

1. Kunetndeckas 2Heprust Tena. 3aKOH COXPAHCHHS MEXaHWUIECKOH JHEPTHH
Tena.

2. CTOpoHHHE CHUJIBl. DJEKTPOJABMKYIIAs CHJIa HCTOYHHMKA. 3akoH Oma nmis
OJTHOPOJTHOTO W HEOJHOPOIHOTO YYaCTKOB IEITH.

Bapuanr 17

1. TemnoBoe U3My4YeHUE.

2. Pabora cuer Ammiepa

Bapuanr 18

1. MoMeHT uMITyJlbca MaTepHaJbHOM TOYKHM. MOMEHT cuibl. YpaBHEHUE
MOMEHTOB.

2. IlpaBuna Kupxrodga. [locnegoBarensHoe cCoOeMHEHNE COTPOTUBIICHUH.
Bapuanr 19

1. ®oroaddexr.

2. PaboTa 11 MOIIHOCTH B IENH IEKTPUIECKOro Toka. 3akoH J[xoyms-Jlenma.
Bapuanrt 20

1. Kunerndeckasi sHeprusi Bpamaromerocs tena. [lomHas SHeprus TBEPAOTO
Tena.

2. 3akon bwuo-CaBapa-Jlarutaca. MarautHoe Tmone  MPSMOJIMHEHHOTO
MIPOBO/IHUKA.

BapuanT 21

1. Tapmonuueckue MexaHudyeckue Kojebanus. Kunemaruueckue




XapaKTePUCTHKU TAPMOHUYIECKUX KOJeOaHni
2. Db dexr Komnrona.

Bapuanr 22

1. Moxenu aTtoma.

2. Mudpaxmus cBera. Metox @peners.
BapuanTt 23

1. AToMHOE spO.

2. Nnarepdepennnms creta. CaoKkeHHE TBYX KOTEPEHTHBIX BOJIH.
Bapmuanr 24

1. dusnextpuku. [lonsipuzanms AM3IEKTPUKOB.
2. Ilonsipuzanus ceeta. 3akoH bprocTepa.
Bapuanr 25

1. BosiHOBBIE MpOLIECCHI B YIIPYTHUX Cpeaax.

2. [Monspuzamnus ceeta. 3akoH Maioca.

3a)IaHI/Ie AJI IToKa3aTejid OUCHUBAHUA JUCKPUIITOPA «Bnanmeer»

Bun 3aganus

Bapmanr 1

3agaya. Paccrosaue Mexay AByMs TouedHbIMH 3apsgamMu Q; = 1 MxKn u Q, = - Q;
paBHO 10 cm. Omnpenenuth cuiy F, IEHCTBYIOIIYI0 Ha TodeuHbIH 3apan Q = 0,1
MKK1, ynaneHHBI Ha paccTOSHUM 7| = 6 CM OT MIEPBOTO M HAa /; = § CM OT BTOPOTO
3apsIoB.

Bapuant 2

3agaua. DIeKTpUYECKOe MOJIE CO31aH0 ABYMS ToueuHbIMU 3apanaMu Q; = 40 HKi u
Q; = -10 uKun, maxonsmmmucs Ha pacctosauu d = 10 cM npyr ot npyra. OnpenenuTsb
HanpspkeHHOCTh E mosst B Touke, yAajJeHHON OT MepBoro 3apsiia Ha 7 = 12 ¢M U oT
BTOPOTO Ha 7, = 6 CM.

Bapuant 3

3agaya. J[Be rpynmsl U3 TpeX IOCIENOBATENbHO COEAMHEHHBIX 3JIEMEHTOB
coenuHenbl napamienbHo. DJC E kaxnoro aneMmeHta paBHa 1,2 B, BHyTpeHHee
conpotuieane r = (0,2 Owm. Ilomydennas Oarapes 3aMKHYyTa Ha BHENTHEE
conpotusierue R = 1,5 Om. Haiitu cury Toka [ Bo BHeITHEH 1emnm.

Bapuant 4

3agauya. DJIC Oartapen akkymymnstopoB 12 B, cmma Toka / KOPOTKOTO 3aMBIKaHUS
paBHa 5 A. Kakyio HanOOJbIIYI0 MOIIHOCTH P, MOXKHO MOJYYHTh BO BHEILIHEH
LIETTH, COSIMHEHHOM C Takoi OaTapeeii?

Bapuanrt 5

3amaya. DIEKTPOH NIBIDKETCS B OJHOPOAHOM MAarHHTHOM IIOJIE€ ¢ WHAYKIHEeH B = 9
MTn mo BHHTOBOH JHMHWH, paguyc R kotopoi paBeH 1 cm u mar 7 = 7,8 cwm.
Omnpenenuth nepuos T oOpaleHus JIeKTPOHA U €r0 CKOPOCTh U.

Bapuanr 6

3agaya. DIeKTPOH B aTOME BOJOPOJA IBMIKETCS BOKPYT sipa MO OKPYKHOCTH
panuycom R=53 nm. Ompenenurs MarHUTHBIE MOMEHT p, OKBUBAJIEHTHOTO
KpyroBOT'O TOKa

Bapuant 7

3anaua. Conmenomy ¢ ceuenuem S =10cm> comepxut N =10° Butkos. Ilpu cuie
Toka / =5 A MarHuTHasg MHAYKIUs B mons BHyTpu coseHoupa pasHa 0,05 To.
OnpenenuTs HHAYKTUBHOCTh L CoJIeHOH[A.

Bapuant 8

3agauya. MarautHoe (B=2 MTn) u snexTpudeckoe (1E=1, 6 E(B/M)

coHarpaBiieHbl. llepneHAuKyIsipHO BeKTOpaM B u E BieTaeT 3JEKTPOH €O
ckopocThio U =0,8 Mwm/c. OnpenenuTs yCKOpEHUE SIIEKTPOHA.

MPaKTUYECKU I




Bapuant 9
3agaya. Ha xene3HonopoxHOM maTgopMe ycTaHOBIEHO opyaue. Macca

iatdopmel ¢ opyarem M = 15 1. Opyaue cTpeisieT BBepX moj yriaom j = 60 9k
TOPU30HTY B HampaBieHUH NyTH. C KakoHW CKOPOCTBIO U; MOKAaTuTCs IuaTdopma
BCJICACTBUC OTHa4H, €CJIM MacCa CHapsaa m = 20 KI ¥ OH BBUIETAET CO CKOpPOCTBIO U,
=600 m/c?

Bapmanr 10

33)13'—[3. Ha TOPHU3OHTAJIbHYIO OChb HACAKCHbBI MAXOBUK U JIETKUH LIKUB paanycomMm R=
5 cm. Ha mkmB HamoTaH IIHYp, K KOTOPOMY TpHBSI3aH Tpy3 maccod m = 0,4 Kr.
Omyckasch paBHOYCKOPEHHO, Tpy3 mpomien myTth s = 1,8 M 3a Bpemsa ¢ = 3 c.
OHpeI{eHI/ITb MOMCHT HMHCPIUU J MaxoBHKa. Maccy HIKMBAa CUUTATh npeHe6pe>1<HMO
MaJIoH.

BapwuaHT 11

3apavya. Teno ©OpoweHo nog yrmom K ropu3doHTy. Okasanocb, u4TO
MakcMmarnbHasa BbicOTa noabema hy., = V2 S (roe S — ganbHOCTb noneta).
MpeHebperas conpoTMBNeHMeM BO3Qyxa, onpegenute yron 6Opocka K
FOPU3OHTY.

BapuaHT 12

3apgava. Hantm paguyc R Bpallatollerocsa Koreca, ecnv M3BeCTHO, 4TO
NUHENHAsa CKOPOCTb U; TOYKM, Nnexawen Ha oboge, B 2,5 pasa Oonblie
NIMHENHOW CKOPOCTU U, TOYKM, NEXAaLLEN Ha pacCcToOsHUM r=5 cm Grivxe K ocu
Koneca.

BapuaHT 13

3apava.

B 6annoHe BmectumocTbio V = 25 n HaxoauTca Bodopon npu temnepatype T
= 290 K. Tllocne TOro kKak 4YacTtb BOAOpOAa W3pacxogoBanuv, OaBMneHue B

OGammone noHm3aunocb Ha Dp = 0,4 MIla. Onpegenntb maccy m
n3pacxogoBaHHOIo BOAOpOAaA.
BapwuaHT 14

3apava. Cmecb renns n aproHa Haxoautca npu temnepatype T = 1,2 kK.
OnpegenuTb CpefHIO KBagpaTUYHYHO CKOPOCTb aul  aToMOB renva wu
aproHa.

Bapmasnr 15

3agaya. Touka coBepuiaeT TrapMOHHMYECKHE KoyiebaHus. B HEKOTOpBI MOMEHT
BpPEMEHH CMELICHUE TOYKH X =5 CM, CKOpocTh ee U =20 cM/c u ycKkopeHue a =- 80
cM/c’. HaliTu HMKIMYECKYHO YacTOTy M MEPUOJ KoyeOaHuii B paccMaTpUBaeMBbIi
MOMEHT BPEMEHH U aMIUINTYAY KojeOaHHH.

Bapuanr 16

3anauva.

Paccrosinue d mexay aByms mensimu B omnbite FOnra paBro 1 mm, paccrosiHue / oT
miened o dkpaHa paBHo 3 M. OmnpenenuTh JUIMHY BOJHBI |, wcmyckaemoi

HCTOYHUKOM MOHOXPOMATHYECKOTO CBETA, €CIIH MIMPHUHA b TI0JI0C HHTEpPEpPEHIINT Ha
JKpaHe paBHa 1,5 Mm.

BapuanT 17

3apauya. Ha menp mupuno#t a= 0,05 MM magaeT HOPMAIBHO MOHOXPOMAaTHICCKHUI
cget (I = 0,6 mxm). Onpenenuts yroi j MeXIy MEepBOHAYAIbHBIM HAaIlpPaBICHUEM
My4yKa cBeTa U HallpaBJICHWEM Ha YETBEPTYIO TEMHYIO AU(PAKIUOHHYIO MOJIOCY.
Bapmuanr 18

3apaua. Yron bprocrepa ap npu nageHuu cBeTa U3 BO3AyXa HA KPUCTAI KaMEHHOM

0
cosu paBeH 57 ~. OnpeaieuTh CKOPOCTh CBETa B 3TOM KPHCTAILIC.

BapuanTt 19

3agaya. Bo ckonbko pa3 ocnalisieTcs MHTEHCHBHOCTH CBETA, MPOXOSIIETO Yepes

JIBA HHUKOJISI, TUIOCKOCTU TPOMYCKaHUs KOTOPBIX 00pa3yroT yroa a = 30 O, eclii B
KaXJIOM U3 HUKOJEH B OTAENbHOCTH TepsieTcss 10 % MHTEHCMBHOCTH MAaJaloLIEro Ha
Hero cBera?
Bapuant 20




3apaya. Yroa bprocrepa €, npu nageHUHM CBETa U3 BO3JyXa HA KPUCTAJI
KaMeHHOM coii paBeH 57°. OnpeneauTh CKOPOCTh CBETA B 3TOM KPUCTAJLIE.
roe DI =0,011 .

Bapuanr 21.

3apayva. MowHoCTb nsnyyeHnsa abecontoTHo YepHoro tena N = 34 kBT. Hantu
Temnepartypy T aTOoro Tena, ecrnv U3BeCTHO, YTO ero nosepxHoctb S = 0,6
M2,

Bapuant 22

3apgava. Kakyto aHepreTmyeckyto cBETUMOCTb Ry umeeT abcontoTHO YepHoe
TEeno, €eCcnn MakCMMyM ChekTparnibHOM MNIOTHOCTU €ero 3HepreTU4eckomn
CBETMMOCTU NpUXoanTcs Ha AnnHy | = 484 Hm?

Bapuant23

3apaya. Ha kakyto OnuHy BOMHbI | NpMxoaMTCca MakCMMyM CheKTparnbHOM
MIOTHOCTM SHEPreTUYeckorM CBETUMOCTU abConTHO 4YepHoro Tena,

MMeloLLLEero TemnepaTypy, paBHylo TemnepaType t = 37 ‘C yenoBeyeckoro
Tena, 1.e. T =310 K?

Bapuant 24

3apaya. [nuHa BOMHbI CBeTa, COOTBETCTBYIOLWAA KpaCcHOW rpaHuue
doToadhdekTa, Ana HekoToporo metanna lg = 275 HM. Hantn mmHMmaneHyo
3HEeprmo e oToHa, Bbi3biBaOLLEro POTOIPdEKT.

Bapmanr 25
3apaua. PoToHbI € 3Hepruen e = 4,9 3B BbIpbIBAOT 3NIEKTPOHbI N3 MeTanna ¢
pabGoton Bbixoga A = 4,5 9B. Haitm MakcumanbHbIl UMNYMBC  Pmax,

nepe,u,aBaeMblﬂ NOBEPXHOCTU METAasNna npu BbifieTe KaXXaoro 3y1IeKTpoHa.




