MPUTOXKEHME A
®OH/, OLLEHOYHbIX MATEPMANIOB A1 MPOMEXYTOYHOM ATTECTALMU
NO AUCLMNAMNHE «dusmka»

1. Ilepeuensv oyenounvix cpeocme 0a KOMnemeHyuil, hopmupyemoix 6 pe3yiomame 0C60€HUS
OUCUUNTIUHDL

KOI{ KOHTpOJII/IpyeMOﬁ KOMIICTCHIIUHN Criocod OHCHO‘IHOC CpeacTBo
OLICHUBAHUA
KomnnekT
OMK-1: CnocobeH aHanu3upoBaTb 3ajauu KOHTpOnupywmx
npoheCcCUOHANbHON AEATENbHOCTU Ha MaTepuanos Ans
OCHOBe TMOJIOXEeHUi, 3aKOHOB U MeTOAOB B 3ayeT; 3K3aMeH | 3auyeTa; KOMMNeKT
obnacTu MaTeMaTUKU, e€CTECTBEHHbIX U KOHTPONUPYLLMX
TeXHUYECKUX HayK MaTepuanos Ans
3K3aMeHa

2. Onucanue nokxazamenei u Kpumepuee OUeHUBaHUuA Komnemeuuuﬁ, onucarnue uiKai
oueHueanusn

OueHuBaeMble KoMmneTeHUMM npeacTaBneHsl B pasgene «[llepeueHb  nmnaHUpyeMbix
pe3dynbTaTtoB o6yyeHus no AMCUMNAMHE, COOTHECEHHbIX C WHAMKATOpPaMU JAOCTUKEHUA
KoMneTeHuun» pabouen nNporpamMmbl AUCLMMAUHB «PU3MKa».

Mlpy  oueHuBaHuM CHOPMMPOBAHHOCTU  KOMNETEHUUA NO  AuUcCuMnnUHe  «dusmka»
ucnonb3yetcsa 100-6annbHaa wkana.

Kpurepmnii Ouenka mo 100- Ouenka nmo
0aJNILHOM HIKAaJIe Tpa}II/IIII/IOHHOﬁ mKaJie
CTyAeHT ocBoun M3yuvaeMbli MaTepuan 75-100 Omauuno

(OCHOBHOW UM JAONONMHUTENbHbINA) ,
CUCTEMHO U FPaMOTHO M3naraeT ero,
ocCywecTBnseT NofHoe M npasBuibHoe
BbiNONMTHEHUE 3aJlaHuii B COOTBETCTBUMU C
WHAMKATOPaMKU AOCTUXKEHMS
KoMneTeHuuii, cnocobeH oTBeTUTb Ha
JAOMNONHUTENbHbIE BOMPOCHI.

CTyAeHT ocBOMN M3yuvaeMblii MaTepuan, 50-74 Xopowo
oCywecTBnseT BbMOMHEHWE 3ajaHuii B
COOTBETCTBUM C MHAMKATOPAMM
AOCTUXKEHUS KOMMETeHUui C
HeNnpUHUMNUANbHLIMM OWKMOKAMHK.

CTyAeHT AeMOHCTpUpyeT OCBOEeHue 25-49 Yooenemsopumenvno
TONbKO OCHOBHOrO MaTepuana, npu
BbIMONHEHUM 3aJaHUN B COOTBETCTBUM C
WHAMKATOPaMU AOCTUXEHMS KOMMeTeHUui
AonycKaeT oTAenbHble ownbku, He
cnocobeH cucTemaTusuMpoBaTb MaTepuan
U AenaTb BbIBOAbI.

CTYAeHT He OCBOMN OCHOBHOE <25 Heyooesnemsopumenwvto
CcojepxaHue U3y4yaemoro MaTtepuana,
3a/aH1s B COOTBETCTBUMN C




WHAUKATOPaMKU AOCTHUXEHUA KOMMneTeHUuI
He BbIMOJIHEHbI WU BbINOJIHEHbI HEBEPHO.

3. Tunogvie KOHMPOIbHBIE 3A0AHUA UTU UHbIE MAMEPUATbl, HE00X00UMble 011 OUEHKU YPOGHA
00CMUMCEHUA KOMNEMeHYUIL 8 COOMEENCMEUU ¢ UHOUKAMOPAMU

1.3a0aHuA Ha 3HAHUe U NpuMeHeHuUe 30KOHO8 (hU3UKU

KomneteHuua UHAMKaTOp AOCTUNKEHNA KOMNETEHL NN

OnK-1 CnocobeH aHanu3uposaTb 3apaun | ONK-1.1 JleMoHCTpupyeT 3HaHWUSA 3aKOHOB U
npoecCUOHAnNbHON  AEATENbHOCTM  Ha  OCHOBE | METOJOB  MaTeMaTUYeCKUX, eCTECTBEHHbX U
MONOXEHWA, 3aKOHOB M MeTOAOB B  006NnacTu | TeXHMUYECKUX HayK

MaTeMaTWUKKU, eCTECTBEHHbIX W TeXHMYECKUX HayK




Komnerenuusi: Nujuxarop:

OIIK-1. Cniocoben ananuzuposats 3amaun | OTTK-1.1.

npogecCHOHANBHOH  nmedrenbHOCTH  Ha | JleMOHCTpUpyeT  3HaHMS  3aKOHOB M METOJIOB
OCHOBE TOJIOKEHUH, 3aKOHOB U METOJIOB B | MaTeMaTHYECKHUX, eCTECTBEHHBIX M TEXHHYECKHX HAYK.
001acTH  MaTeMaTHKH, ECTeCTBCHHBIX H
TEXHUYECKHX HayK

2 cemectp

Hpnmeuﬂa CCTECTBCHHOHAYYHBIE 3HAHHUA W METOJHKY PCLUICHHA MNPAKTHYECKHX 3aiad 10 JHCHHILIHHE,
PEIIHUTDL 3aJd49H Ha CIeIYIOUIHE TEMBI:

KunemaTuka MOCTYNMATECIBHOTIO 1 BPAIIaTCILHOTO IBHKCHHA.
,HI/IHaMHKa MOCTYNATEIbHOI0 OIBHKECHHA. Cuiel B MEXaHHKe.
ﬂ,HHaMHKa BpamaTeJIbHOro ABHKCHHA TBEPI0Io TCJd.

3aKoHBI COXpPAaHEHHS SHEPTHH, UMITYJIIECAa, MOMEHTA HMITYJIbCA.

N

MOJTGKYJ'IS[DHO KHHCTHYCCKasA TCOpHA HACAIbHBIX Ta30B. YDaEHe‘HHe COCTOAHHA HACAILHOIO Tasa.
321KOH MaxcBenna o pacnpeacicHii MOJICKYIT HACATTBHOTO ra3a 1o CKOpoCTAM.

6. Tepmoaunamuxa. 3akousl TepmoiuHaMuki. [uksr. KITJT Ternnossix asuraresnei.

7. Dnexrtpocraruueckoe rmone B Bakyyme. Ilpuniun cynepriozunuu. Teopema T'aycca nns
JIEKTPOCTATHYECKOT'O 110JIs1 B BAKYyYME.

8. JIMoNeKTPHKH U TIPOBOIHHMKH B DIIEKTPHYECKOM TI0JIe. DHEPTHs NeKTPOCTATHIECKOTO TTOJIA.

9. TlocToAHHBIH SNCKTpHUYCCKHH TOK. PadoTa W MOIIHOCTH 3JEKTPHYCCKOTO TOKa. 3akoH Jlxoyms-
Jlenna. ITparuna Kupxroda.

3 cemectp

[IpuMeHsist ecTeCTBEHHOHAYYHbIC 3HAHUS U METOLMKY PCLICHHS [PAKTHYCCKUX 33124 110 AMCLUILIMHE,
PEIINTh 3aaUl Ha CIEIYIOIIHE TEMBbI:

10. MarnuTHOE TIoIe B BakyyMme. [IpHHIMI Cynmeprno3HIMy MarHATHEIX moseid. Cuna Jlopenna u cuna
Amrnepa. Teopema "aycca and MAarHUTHOTO TIOJIS B BaKyyME.

11. MarsuTHOE MoJIe B BElIECTRE, DMeKTpoMarauTHas WHAYKIHA, CaMOMHAYKIAA. DHEPTHSI MarHUTHOTO
nonsi.

12. Teopust Makcrenna s aneKTpoMarHuTHOro ronst. CucreMa ypaBHeHHit MakcBenna B HHTETpallbHOU
U puddepennnanbHOM hopMe.

13. CroGoaHble, 3aTyXallIMe W BHIHYKACHHBIE KoJcOaHHA. DNEKTPOMATHHUTHBIE BOJIHBL. DHEPrHsA H
HMITYJIBC JJIEKTPOMATHHUTHOTO 101151, Bekrop YmoBa-IlonHTHHTA.

14. UnTepdepenuns n ANGpaKLisg CBETOBBIX BOMH. JM(ppakMoHHas pemieTKa.

15. TMonspuzauusa cBera. 3akon Manwca. 3akon bprocrepa. IlormoumieHue W JUCIIEPCHSA  BOJIH.
HopmaneHast 1 aHOMaNIbHAs TUCIIEPCHSL.

16. KBanroBas CBOWCTBA 3JIEKTPOMArHUTHOTO H3IYYCHHA. 3aKOHBI TCIJIOBOrO M3jiydeHus. @orosrdpexr.
®dotonbl. Jlarnenne ceera. Dfdert KomnToHa.

17. DnemMeHTH aToMHOM (DM3MKM M KBaHTOBOH McxaHuku. IloctynaTtel bopa. I'mmoresza me bpofins.
[Tpunimn Heonpenenennoctn. YpaeHenue lpemunrepa. BonmHomas dyHKIuMs, U ee craTHCTHYECKOE
tonkoBanue. [IpaBuna orbopa s KBAHTOBBIX EPEXO/IOB.

18. DiiemeHTbI sliepHON (DU3MKU: COCTAB M XAPAKTEPUCTHKHA ATOMHOrO sapa. Buibl paadoakTHBHOIO
H3IydeHus. AnepHble peaknuu. JIeMEeHTapHbIe YacTHIIBI. THIIB B3aUMOICHCTBHS.



IIposepsembie komnerenunu: OIIK-1 Cnocober ananu3upoBatk 3a1a4u NpoheccHoHanbHOM
JIEATENILHOCTH HA OCHOBE T0JIOMKEHUH, 3aKOHOB U METOJIOB B 00J1aCTH MATEMATHKH, ECTECTBEHHbLIX U
TeXHUYECKUX HAYK

Hupukarop nocruskenus komnerenuuu OITK-1.1. [levoHcTpupyeT 3HAHUSA 3aKOHOB H METO/I0B
MAaTEMATHUECKNX, ECTECTBEHHBIX M TEXHUYECKUX HAYK

HpﬂMeHﬂﬂ €CTECTBEHHOHAYYHbIC 3HAHHA H 3aK0HbI, METOAbI MATEMATHYECKHX H TEXHHYECKHX
HAYK PEelIHTh CJISAYIOLIHE 3a1a4Hu:

2 cemecTp.
1. Kunemaruka MOCTYNATE/LHOI'0 H BPAIATE/IbHOT0 JIBHIKeHHH

1.1. Touka M nBmKeTcs N0 CHMpAIM € MNOCTOSHHON MO BEJHYMHE CKOPOCTBK) B HANpPABICHHM, YKA3aHHOM CTpPEJKOIL.
OnpejennTh, KAK H3MEHACTCS BENHMYMHHA HOPMATBHOTO YCKOPEHHS H TAHTCHI[HAIBHOTO YCKOPEHHS.

o
=
1.2, VriioBoe mepeMelieHHe Tena MEHACTCA ¢ TEUCHHEM BpeMeHH t 1o 3akoHy @ =(26°-2t+5) (paa). Onpesenuth yriosoe
YCKOpEHHE Tela.
1.3. 3aBHCHMOCThL YITIOBOil CKOPOCTH OT BPEMEHH TOKa3aHa Ha pucyHKe. ONpeienuTh YIIOBOEe TepeMelieHHe Terna 3a
MPOMEKYTOK Bpemern ot 0 10 6 c.

1.4. Teno OpomeHo ¢ NOBEPXHOCTH 3eMIH ¢O CKopocTeio 10 M/c moa yriom 45" k ropuzonty. OnpeaennTs pagnyc KPHBH3HEI
TPAeKTOpPHH B BepxHeil Touke. CONPOTHRIEHHEM BO3/1yXa IpeHedpeyb.

1.5. Touka IBHKETCA TI0 OKPYKHOCTH COTIACHO YpaBHeHHo ¢p=5t° (pax). HopMaTbHOE YCKOPEHHE TOUKH B MOMEHT BPEMEHH
t=4 ¢ pasro 36 m/c’. OnpeenHTh pagHyC OKPYKHOCTH.

2. ,Il,miammca MOCTYNaTEJLHOTO ABHAKCHHA. CHJjibl B MEXaHHKE

2.1. Ha pucynke mpuBeneH rpadMK 3aBHCHMOCTH CHIBI, JeHCTBYHOIEH Ha Teno, OT BpeMmeHH. OmnpemesuTh H3MEHEHHE
HMITYJIBCA TEJIa 33 MEPBHIC 3 CEKYHIBI ABHKEHHS.
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2.2. 3aBHCHMOCTR HMITyJhCA TACTHIIHI OT BpeMeHW omuchiBaetcs zakoHom P =3ti +8t°j, rne [ u j- mexropm

KOOPIOHHATHBIX oceil X, Y cooTBeTcTBEHHO. M300pasuTh 3aBHCHMOCTh Tpoekuuii cumel F, u F,, neiicteylonieii na
YacTHILY, OT BpeMEHH.

2.3. YeTsipe 1IapHKa pacmoNoXeHbl BAOb npsaMoii. Macchel mapukoB cinesa Hanpago: 2 T, I r, 4 r, 3 r. PaccTosHUA Mexmy
COCEIHHMH ]J.lapldKaMld no 20 cM. OIlpC,HCJlHTI: TOJIOMKCHHC LlCH'I‘pa MacC CHCTCMbI.

2.4, JlunaMoMmerp ¢ rpy3oM, 3aKperieHHbIH Ha MOTONKE HEeNoABHKHOrO Ju(Ta, MOKa3bIBAET 3HAYEHUE CHIILI TSIKECTH I'py3a,
pasuoe 14 H. Onpejiennts Bec Tena B UTe, IBHAKYLIEMCH PABHOYCKOPEHHO BHU3 C YCKOpEHHEM 2 M/c’.

2.5. B arrpakuuone yenosex maccoi 50 Kr JBHIKETCH HA TCHEKKE 110 PEJIbCAM M COBEPIUACT «MEPTBYIO» MNETIIO B
BEPTHKAILHOH TJIOCKOCTH 110 KPYTOBO#H TpaekTopuH paguycoM 6 m. Onpejie/iiTh CHITy JIaBlIeHHs YeJIOBEKa HA CHIEHUE
TEJEAKKH [IPH CKOPOCTH MPOXOMKIEHHA HHKHEH TOUKH 36 KM/4.

2.6, qepe:} 6."[DK B BHJC CIUTOMIHOTO JHCKa MaCCOi"I 50 Ty IEPEKHHYTA HEBECOMAs HEPACTAKHMAA HHTh, K KOHLIAM KOT{)pDﬁ
MOJIBCHICHE! OIMHAKOBEIC TPY3k Maccod mo 100 r (mammua Ateyaa, eM. puc.l) Paguye mueka 20 em. Ecnu va npagyio
CTOPOHY CHCTEMEI MOOKHTE TTeperpy3ok Maccoii 50 r, To cucTeMa, NpHAET B ABMKeHHE (pHc.2).



3.1.

3.2

3.3.

3.4.

3.5.

3.6.

4.1.
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Puc. 1
Mo pe3ynbraTam JAHHOTO 3KCMEPHMEHTANBHOTO HCCIICOBAHNS ONIPEICTHTh!
1. YCKOPCHHEC CHCTCMBI IPY30B;
2. MOMEHT CHIIL, AeficTBYrOLIMI Ha OOK.

3. I[HHaMHKa BPAlATEIBHOIO ABHNKCHHS TBEPAOIO Teia

Jueky npujanu yriaosoe yckopenue, npunoxkus cuiy 10 H no kacarensnoii k odoay aucka Ha paccrosnuu 10 em ot ocH
Bpauenus B tedenue 0,4 ¢. OnpeinenuTs Ha CKOJIbKO YBEIHYHIICH MOMCHT HMITY/Ibca AHCKa?
Juck HauMHaeT BpamaTheA MO ACHCTBHEM MOMEHTA CHII, rpadMK BPEMEHHOH 3aBHCHMOCTH KOTOPOTO TPEACTABJIEH HA
pucynke. H300pasuth rpaduk, NpaBUILHO OTPaKAIOMIHI 3aBHCHMOCTD YITIOBOI CKOPOCTH JIHCKA OT BPEMEHH.

M

Lot

IMpu BICTpENE OPYIHS CHAPS BBUICTEI M3 CTBOJIA, PACIIOIOKEHHOrO MO YIJIOM a=60° TOPH30HTY, BPALIAsCh BOKPYT
cBoeH NpoJoJbHON ocH ¢ yriioBoi ckopocteio =100 pan/c. Ha crBon opyaus BO BpeMs BbICTpena N€HCTBYET MOMEHT
cnn 150 kH-M, Bpems nBivkenns cHapsa B crBose t=2-107 ¢. OnpenennTh MOMEHT HHEDINMH CHapsla OTHOCHTEIHHO
ITOH OCH.

MomenT uHepunu crepskusa gmiHoii L=0,6 M 1 Maccoif m=1 Kr OTHOCHTENBHO OCH, MPOXO/AIIEH Yepe3 IIeHTp Mace, paBeH
0,05 kr'M”. OnpesennTh MOMEHT HHEPLMH OTHOCHTEBHO MAPATIETBHON OCH, MPOXOAIEH Yepes CTEPKEeHs Ha PACCTONHAHN
L/6 ot ero xoHua.

Kunerndeckasi 3Heprusi paBHOMEPHO BPAIAIOIIErocs 1apa ¢ yriosoi ckopoctbio 4 paj/c pasna 40 Jik. Onpenenuts
MOMEHT MMIYJNBCA 3TOTO [Iapa.

Yepes 60K B BHIE CIUIONIHOTO TUCKA pagdycoM 15 ¢M i Maccoii 100 r, mepekHHyTa HEBECOMasA HePaCTSIKHMAs HUTE, K
KOHIly KOTopoi mnojpemed rpy3 maccoii 150 r (cm. puc.l). Tlox nelictBuem rpysa cucreMa NMpHXOJHT B JIBHIKEHHE
(puc.2).
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Puc. 1 Puc. 2
Io pe3yabTaTaM JaHHOTO JKCIEPUMEHTA/IBHOTO HCCISI0BAHNS ONPEIC/IHTE?
1.  yrunoeoe yckopeHnue G110Ka;
2. MOMeHT HMmylbca OiIoKa.

4, 3akonnl COXpaHEHHS JHEPI'HH, HMITYJ/IBCA, MOMEHTA HMIIYJ/ILCA

Hebonbswoe reno maccoil 100 r Hauunaer ABHaKeHUe Oe3 HA4allbHON CKOPOCTH 110 INIAAKOH JCAAHOH ropke U3 ToukH A.
Tpenue orcyrcTByer. 3aBMCHMMOCTb NMOTEHLUMAILHON JHEPrHH Tejla OT KOOPAMHATHI X M3o0paskeHa Ha rpaduke £,(x).
Onpenenutk ckopocTs Tena B Touke C.
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4.2. Manenbkuii MY JBHIKETCA CO CKOpocThio 6 M/c. HaBeTpeuy eMy ABWKeTcs MaccHBHas MHTa. CKOPOCTh Ms4a MOCe
a0CoMOTHO YNPYroro yaapa o IIHTY paBHa o Monymo 10 m/c. Onpenenurs cKOPOCTE MIHTHL.

4.3. JlbokHMK Maccol 75 Kr cnyckaercsi ¢ Topbl BeIcoTol 18 M M mpoe3kaeT no ropH3oHTAILHOM JklHE /10 ocTaHoBKH 100 M.
OnpefenuTs CHAY TPEHHS CKOJBXKEHHS 110 TOPH3OHTAJIbHOH MOBEPXHOCTH, CUMTas, 4TO MO CKIOHY TOPbI JIBKHHK
CKONB3HUT 0e3 TpeHHs.

4.4. Yenoeek spaiaercs Ha ckambe JKyKoBCKOro ¢ yrioroii ckopocteio 1 pag/c. Ilpn 3ToM cyMMapHBIii MOMEHT HHEpLHH 4
kr-m”. UenoBeK mepexonuT GImke K LEHTPY, TaK 9TO MOMEHT HHEPIHH yMeHbIiaeTcs 10 2 Kr-m>. OnpeaennTs, demy
CTAaHET PABHOIT YITIOBasA CKOPOCTE BpallleHH.

4.5. lllap ¥ nomnbli NHAMHAD, KMEFOIIIHE O/TMHAKOBBIE MACChl H PA/IMYChl, BKATHIBAKOTCA MO HHEPIMH 03 NpocKaab3keIBAHHA Ha
ropky. HauaneHele cxopocTi Ten oauHaxoBbl. OnNpeaenuTe OTHOLIGHHE BHICOTHI MOABEMA MIAPA K BBICOTE MOIBEMA
MOJIOrO MITHHIPA.

5. MoyleKkyIsipHO-KHHETHYECKAS TEOPH HICAILHBIX ra30B. YPaBHEHHE COCTOSHHS HIeaILHOIO ra3a.
3axon MakcBeia o pacnpeaeleHHH MOJIeKY HIeaIbHOT0 T'a3a M0 CKOPOCTIM

5.1. B Tpex oaMHaKOBBIX COCyAaX HaXOIWUTCA OJMHAKOBOE KonuuecTBo raza, npudem T;>T,>T;. Onpenenuts kakad Kpusas
Oyer omUCHIBATE pacnpeaenenie ckopocTeit MolieKys B cocye ¢ Temnepatypoii Ty.
f(v)

A
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5.2, Ompenenuts, KaK M3MEHHUTCA KOHIIEHTPAIMS MOJEKYT Taza, HMEIONIET0 HauansHyr Temnepatypy 350 K n HavankHoe
nasnenue 150 klla, eciu ra3 uzobapuyecku Harpets jo 700 K?

5.3. HpeansHblii 143 NOCTOSHHONH MAacChl, HAXOMAIIMINCA B LMIMHAPE, IEPEXOAMT M3 OJHOIO COCTOSAHHA B APYroc, TaK 4TO
NaBJieHHE Bo3pacraeT B 3 pasa, a o0beM ymeHbllaeTcs B 2 pasa. B HaualnsHOM cOoCTOAHHMH Temrepatypa paeHa 300 K.
Onpejie/uTh KOHEYHYIO TEMITEpaTypy rasa.

5.4. Tlpn Temmepatype 200 K mnaubonee BepoATHAA CKOPOCTH MoNeKyn pasia 300 w/c. OmnpemenuTh CpPeaHION0
apH(pMETHIECKYIO CKOPOCTE MOJIEKYJT Taza IpH Temrepatype 800 K.

5.5. Opnun damton obbemom 10 11 comepimut kucaopoa noja aasienunem 1,5 MIla, a apyroit 6annon odvemom 15 11 comepmur
azoT moa maeacHueM 2,0 MIla. Korma Ganionsl cocouHuuH, ofa raza CMCIIANMCE, 0Gpa3oBaB OJHOPOAHYIO CMECE.
OnpenenuTs MOTHOE JABICHHE CMECH.

5.6. Hexortopas macca azorta npu gasmnenun 200 klla umena obwem 8 1, a npu pasnennu 500 klla — obwem 4 . Tlepexon or
TICPROTO COCTOAHMA KO BTOPOMY ORI cIC/IaH B IRA 3TAMA: CHAYa a Mo uzobape, a 3aTeM Mo H30X0pe.

H306pa3nTe maHHBIE MPOIIECCH B KOOpAHHATAX (P, V), Ha OCHOBE €CTECTREHHOHAYYHHIX 3HAHHMIT OTIPEICTHTE:
1. W“3MeHeHHe BHYTPEHHEH YHEPrHH IPH H30XOPHOM TPOLIECCe;
2. KOJIMYECTBO TETUIOTHI, MOMYUYECHHOE ra30M MPH TIepexoie OT MCPROTO COCTOSHHS KO BTOPOMY.

6. Tepmognnamuka. 3axonnl TepmoanHaMuKu. llukasl. KI1/1 TenaoBbix apuraTenei

6.1. MonspHas TEMIOeMKOCTh MOJEKYIRl HACATBHOTO Tasza MNpH mocToAHHoM oOkeme parHa Cy=8R/2, toe R -
YHHBEPCAIbLHASA ra30Bas mocrosnHas. OnpesenHTsh YHCI0 BPAlE@TebHBIX CTenenei cBo00/IbI MOJIEKYIIbL.

6.2. 2 moma wmacaneHoro rasa mpH Temneparype 400 K yeemwmumn cpoii obkem B 2 pasa. Onpemenuts paboty
H30TEPMHYECKOTO PACIINPEHHS.

6.3. ]0 MOJIE HACANIBHOTIO OJIHOATOMHOTO I'a3ad NMpH MOCTOAHHOM JIABJIEHHH HAI'PEJIM TakK, 4YTO €ro TeMIieparypa HiMeHHW/1ach HA
50 K. OnpesieniTh KOTHYECTBO TETUTOTHI, MOIBECHHOE K Ta3y.

6.4. 3 Mons AByX4TOMHOTO WACANBHOTO rasa MpH MOCTOSHHON TeMmepaTtype yBeaudun ceoil obbem B 4 paza. Onpenenuts
H3IMEHCHHE DHTPOIIHH I'a3a.

6.5. Wneanphas TennoBas MamnHa 3a 1mukn cosepuraer paboty 500 Jbk v oTHaeT XONOAMIBHHKY KOMHYECTBO TEIUIOTHI,
paenoe 200 x. Onpenenurs KITJ Ternopoii mamunet (B %).

6.6. HMpeanpublii MHOrOATOMUBIH a3, coAepiKallnil KOJIHYECTBO BellecTBa 1 MO/b, COBEpLUAET LMK, COCTOALIMH M3 ABYX
uioxop H aAByx uzobap. Haumensmuii o6sem V=5 1, nanGonbimnid V,,,,=10 1, HaumeHbluee gaBneHue py,= 100 xIla,
HaudonbIEee Py, =300 klla.

HCCJIC,‘J.OBE.TI: JaHHBIC llpULlCCChI H Ha OCHOBEC CC'I'CC'I‘BCHHOHay'iHblK 3HAHHH OIIpC,L[CJlH'I‘bZ
1.  MuUHHMANTBLHYIO TEMIEPATypy LHKIA;
2. Tepmuueckuit KITJ nxkna.

7. DaexrtpocraTHYeckoe noje B Bakyyme. [Ipunuun cynepnosunuun. Teopema Iayeca s
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7.1.

7.2.

7.3.

7.4,

7.5.

8.1.

8.2

8.3.

8.4.

8.5.

FNEKTPOCTATHYECKOIO IMOJIA B BAKYYME

DIEKTPHYECKOE MOJC CO3NAHO JBYMA TOYCHHBIMH 3apsajaMH ¢, = +q H ¢ = +2q. Onpejenuts HANPAKCHHOCT M
MOTEHIHAT TT0JIS B TOUKe A,
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Tlone coznano DecKoHeuHOI PaBHOMEPHO SH.IJH}I{GHHOﬁ NIOCKOCTEHY C© HOBEPXHDCTHGI:I IIIOTHOCTBH) 3aps/a —G. YKamxuTe

HANPABICHUE BEKTOPA HANPAKEHHOCTN d1eKTpHueckoro noa E u rpajuenta noteHunana Vo B Touke A.
1

- 1

H3o6pasuts rpaguk 3aBHCHMOCTH HANPSKEHHOCTH MNIEKTPOCTATUYECKOrO 110JIs 0T PacCTOAHUS (OTCHMTBIBAEMOIO OT HX
LEHTPa), CO3AAHHOIO ABYMS KOHLEHTPUYECKHMHU cepamu ¢ 3apsiamu q, = 2q, qQ, =—q 1 R,=2R;.

(-9

3J']CKT[)H‘{CCKOC oJI¢ CO3AaHO JIBYMA OCCKOHEUHBIMH napaiCc/ibHBIMH TUIOCKOCTAMH, 3dPAKCHHBIMH C NMMOBCPXHOCTHBIMH
mnoTHoCTAMHU +6 1 —-36. Ha PHCYHKC IIOKd3dHd Ka4CCTBCHHAA 3aBHCHMOCTE IPOCKLHH HAINPAMKCHHOCTH I10JIA E\. oT
KOOPJAHHATBI X BHC IUTACTHH U MCHY TUTACTHHAMH. H'ﬂ{]()pﬂ'iHTh 34BHCHMOCTB NMOTCHIHATIA 1TOJS (P OT KOOPJIMHATBI X BHC
IUIACTHH M MCK/LY TUTACTHHAMNA.

q,

+o -20
MerTannudeckuil mwap HMeeT IeKTPHYeCKH 3apan ¢, paguyc wapa 10 cm. HanpseHHOCTB 2NEKTpHYECKOro noJid Ha
paccrosiiuu =10 cM oT moBepxHocTH BHe mapa pasHa E = 20 B/m. Onpepenute 3HaucHus HanpskeHHocTH E; n
MOTCHIHATA @ HNICKTPHYICCKOIO IMOJIA Ha pacCTOAHHH I.‘J_:5 CM OT LEHTpa mapa?

8. ,I[HZ)J'IEKT[JI'IRH H NPOBOJHHKH B JJIEKTPHYECCKOM MoJie, Blleprﬂﬂ JIEKTPOCTATHYECKOI'O NMOJIA
Tlpu nepexose M3 OIHOH AHDNEKTPHYECKOH CPeibl B APYTYI0 NHHHH HanpsokennoctH E wayT Tak, Kak nokasaHo Ha
pHCYHKE., YYUMTBIBAf, YTO AM3ICKTPHYECKAs NPOHMUAEMOCTh MEPBOH Cpeasl g, =2, & YIIBI a=30" u =45,

OMNPEACIIHTE JHIICKTPHYCCKYIO MPOHHOACMOCTE BTOpOﬁ Cpeabl 82 .

¥y

|
'
i

- ]

}
i
i

OnpenenuTs NMOTOK BEKTOpa DICKTPUYCCKOT0 CMELICHHS 4Yepe3 HOBEPXHOCTH KyDa ¢ anuHoM pebpa | cm, B meHTpe

KOTOPOro Haxoautcs 3apsa 2 MxKi.

Konpencatop ¢ JMIJIEKTPHKOM € OTHOCHTENLHOH JIMAJIEKTPHYECKOH NPOHHIIAEMOCTBIO 6 NMPHCOEIHHEH K HCTOYHHKY

TOKA. DHEPrus MEKTPUIECKOT0 MOJA 3TOro KoHaeHcatopa pasHa 32 J[k. OnpenenuTs dHEPTHIO IEKTPHICCKOTo TOIs

KOH/IEHCATOpa MOCIE YIaleHHUs THIICKTPHKA.

OnpeieNiuTh 3apsii TPETHETO KOHJEHCAaTopa, H3o0paxkenHoro Ha pucyHke, eciu: C;=9 u®, C,=3 ud, C3=6 ud®, Uy;=20

kB.

—] l

U,

bl >

Cuna MNPHUTAMKEHHA MCKIY INIacTHHAMH IIOCKOro KOHIACHCATOpa 18 mH. Onpe,u.enml, OGLEMIIYIO IIIOTHOCTb HEPTHHA
- 2
INEKTPOCTATHYECKOTO MMOJIA 3TOT0 KOHJICHCATOPA, €CITH IMI0LIAaAb Ka¥I10H U3 o0knamok 3 cM”.
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9. IlocTosHHBI YIeKTPHYecKHil ToK. PaboTa 1 MOIIHOCTE WIeKTpHYeckoro Toka. 3axon xoysi-Jlenna.
Ipasuiaa Kupxroga
9.1. Ha PHCYHKE MOKa3aHa 3aBHCHMOCTE CHJIBI TOKA B BHGKTPH‘JECKOﬁ LCMH OT BPEMCHH. Ol'lpe;"[BJ'lHTh 3apsan, l'[pOlllEJI[llHii o
NPOBOJHKMKY B HHTepBane pemenn ot 0 no 10 c.
1oy
30

20

0 5 e 15 2 Re
9.2. DJIC darapeu npencraslieHHOH HAa pucyHke — 5 B, ee Buyrpenne conporusnende | Om. Ilpu conporusienuu peocrara
R;=4 Om uaeaneHBIi BOMBTMETP MoKasbiBaeT 4 B. IIpu KakoM COMPOTHBIEHHM peocTata R; HIealbHBIH BOMBTMETP
nokaxet 3 B?

9.3. Pesuctopsl conporusiiennem R; = 100 Om u R; = 90 Om BKIIOYEHBI [IOCIIEAOBATENBHO B ceTh. OnpenennTs, Kakoe
KOJIMYECTBO TEIIOTHI BRIJENNUTCA B pesucTope Ry, eciu B pesncrope R Beigenunoce 10 k/lx Tennorer?

9.4. Cuna ToKa B NMPOBOJHHKE PABHOMEPHO yBenwduBaetcs oT [=0 10 HEKOTOpPOro MaKCHUMAIILHOTO 3HAYEHHS B TeHeHWe
BpemeHa 10 ¢. 3a 210 BpemMsi B NPOBOJHUKE BBIICIHIOCH KONHYECTBO TeIUloThl 2 kJk. Onpelenurs cKOpoCTh
HApaCTAHUA TOKA B [IPOBOIHHKE, €CIIH €I0 CONPOTHRIEHHE pasHO 3 Owm.

9.5. B anekTpuueckoii cxeMe, MpeICTABICHHON HA PHCYHKe, £:=2 B, £5=4 B, R;=4 Om, R,=6 Om, R5=3 Om, [,;=3 A, =2 A.
Onpenenuts Bestmuuny DJ1C HCTOUHHKA TOKA €.

g

LR, € g, -
4

Rfl
9.6. DnekTpHueckas cxema coCTOHT M3 ucTouHnka Toka ¢ 3J/IC 13 B, uaeansHoro aMnepmMeTpa ¥ BOJILTMETPA, a TAKAKE JBYX
pesnctopos. [Tokasanus npuGOpoOB MPHBEIEHBI HA PHCYHKE.

o=l
IUOMZ "—\
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=

Ha 0cHOBEC 3aKOHOB MOCTOSHHOIO TOKA TCOPCTHHCCKH pacCHHUTATE MapaMCcTphI DJICKI‘]’)H'—ICCKOH LICIIH:
1. Cuny ToKa, IPOTEKAIOLIYIO Yepes pesuctop |
2. KIIJ] ncrounuxka.

3 cemecrp.

10. MarauTtHoe noje B Bakyyme. [IpuHIHD cynepnozuiuy MArHUTHBIX noJeii. Cuaa Jlopenua u cuia
Amnepa. Teopema I'aycca 11 MATHHTHOTO MOJISI B BAKYYMe
10.1. Ha PHCYHKE H306pa}l{BHbI CCHCHHA OBYX Napauie/IbHbIX l'lpHMOJ'lHHeFIHbIX JIHHHBIX MPOBOIHHKOB C MPOTHBOIIOIOKHO

HarpapJIeHHbIMH TokamH, mpHuéM 1;=2I,. OnpenenuTh Ha KaKOM Y4acTKe HHAYKIHA MarHHTHOTO MOJIA paBHA HYJIO.
I | 2

) |
~ ®d

-

a
10.2. TIpomonounyio paMKy B BHJIE KOIbIa paanyca 10 cM moMenamT B 0JHOPOJHOEe MarHuTHOe Tone ¢ uaaykiueid 0,1 Tn.
Ilpu mpotekanuu no pamke Toxka 0.4 A ona noBepHynachk Ha yron 60°. OnpenenuTs MeXaHHYECKHH MOMEHT CHIL,
NeHCTBYIONINI HA paMKY B HayaJlbHBIH MOMEHT BPEMEHH.
10.3. Ha pucyHKe noka3aHel ceueHHs 3-X JUTMHHBIX MapaiieflbHBIX NPOBOJHHKOR C TOKAMH M 3aMKHYTHIH KOoHTYp L, s
KOTOpOTO VKazaHo HampasicHue oOxoma. Cunbl Toka paHbl I)=I,=I;=I,=2 A. OnpenenuTs HHPKYISAIHIO BEKTOpa
HaMpAKEHHOCTH MAaTHUTHOTO TIONA MO KOHTYPY.



10.4.

10.5.

10.6.

11.1.

11.3.

12.1.

12.2.

LE L@

OnpenenuTs NOTOK BEKTOPa MarHUTHOH MHAYKUHH 1oy BenuurHoi 10 T yepes noeepxuocTs Kyba ¢ muHHOI pebpa
5cm.

Onpefenuts cHIy, NeHCTBYIOIYID Ha Kak[Ablli MeTp [UIHMHBI BO3AYIIHBIX [POBOIOB TpoJUleHOycHOH JHHHH,
PACTONOKEHHBIX HA paccTosHUU 40 cM JpyT OT ApyTra NpH cuile ToKa B posogax 1500 A.

ONeKTPOH MPOHIS YCKOPAIOWYI0 pPA3sHOCTh MMOTEHIManoB H nonyuus sHepruio 400 3B, Breraer B oxHOpOIHOE
MAarHMTHOE TOJIe HANpPSKEeHHOCTRIO 450 A/M nepreHMKyIApHO JIMHAAM HHAYKIHH. McTonbk3ys ecTecTReHHOHayYHEIE
3aKOHBI ONPEIETHTh:

1. CcKOpOCTh 3JEKTPOHA;

2. panmyc KpHBH3HBI TPAEKTOPHH 3IEKTPOHA.

11. DaekTpoMardHuTHAA HHAYKIHA. CaMOMHAYKIHS. JHEPIrUus MArHUTHOIO 11015

[lpoponanias paMka BpallacTCs ¢ MOCTOAHHON YIIOBOH CKOPOCTBIO B OMHOPOJHOM MAarHHTHOM MONie BOKPYT OCH,
nesKalleid B MIIOCKOCTH PaMKH M MEPNeHAHKYIAPHOM BekTopy HHAyKuHH B (cMm. puc.). Ha pucyHke Taroke mpencranieH
rpaMK 3aBUCHMOCTH OT BPEMEHH MOTOKA BEKTOPAa MAarHHTHOI HHIYKIIMH, TPOHU3BIBAONIETO pamMKy. MakcuMmanbHoe
3Ha4YeHHE MarHUTHOTO MoToKa 2 MBO. [TomyunTs 3akoH H3MeHeHNs D/C HHAYKIIHH CO BPEMEHEM.

) /4]
=TV '\

| B
Cuua ToKa B IPOBOSAIIEM KPYTOBOM KOHTYPe HHAYKTHBHOCTBIO 100 MI'H u3mensieTcs ¢ TeueHHeM BPEMeNH 110 3aKOHY
I= (3—(],1[3 (B enuannax CH) n HanpasyieHa Kak 1oKazaHo Ha pucyHke. Onpeaenuts abcomorHyto Bemnuuny DJ1C

CAMOHHIAYKIHH B MOMCHT BPEMCHH 2cwu HanpapJICHHE HHAYKIIHOHHOIO TOKA.

I

Beptukanenas pamka nnouiaasio 200 em? umeet 100 BUTKOB H BpamaeTcs B OAHOPOJHOM FOPHU30HTaILHOM MarHHTHOM
noje ¢ vuaykuued 4 Ti. Ock BpauieHusi NEPHEHAMKYISIPHA THHHAM MarHWTHOH MHIYKIMH 1noJs, MmakcuManbHas 9/1C
HHAVKIMH, BOSHHKAIOLIAaA B paMke pasna 62,8 B. Onpenenuts nepuo, oGpaieHis paMKH.

3aMKHyTass HAKOPOTKO KaTyuuka quamerpoM 10 cM, umeromas 100 BUTKOB, HAXOAUTCA B MArHUTHOM I10JIE, WHIYKLIUA
KoToporo yeenuuuBaercs oT 2 Ta mo 8 Ta B Teuenue 0,1 c. [InockocTs BUTKOB NMEPNEHAMKYISPHA CHIOBBIM JTHHUAM
noa. Onpenenuts cpennee 3HadeHue J/1C HHAYKIINN B KaTYyIIKE.

B karymke nuaykrueHocTH BosHukaeT D/]C camounaykuuu, paguas 10 B, npu papHOMepHOM yBellH4eHHH ToKa oT 4
10 20 A 3a 0,2 c. Onpenenuts HHIYKTHBHOCTE KATYIIKH.

BuTox HM3roToBneHHBIH M3 aJTIOMHHHEBOI MPOBONOKHM AauHOH 10 cM W miomaapio momepedHoro cedenus 1,5 M
TIOMEIIIEH B OTHOPOAHOM MarHMTHOM nose ¢ uaaykuuen 0,5 Tn, npHueM NIocKOCTh BUTKA NMEPNEHAMKYISAPHA THHHAM
MarHMTHOH HHAyKIMH. Tlone HaunHaerT yOwIBaTH C MOCTOAHHOH cKopocThio Tak, 4yro uepe3 0,02 ¢ ero 3HauyeHue
nocturaet (0,06 Tn. Mcnonk3ys ecTecTBEHHOHAYYHBIE 3aKOHBI ONPEIeTHTh!

1. conpoTHBICHHE BUTKA;

2. 3apsal, NpOIEINIHH 10 BUTKY 3a 3TO BpeM4.

2

12. Marunurtnoe noje B Bemecrse, Teopus Makesesna UIst 21eKTPOMarauTHoro noas, Cucrema
ypaBHeHHil Makcee/1a B HHTerpajibHoi o 1ugdepennnansHoi popme

Ha pucyHke npezacrasiens! rpadgpuku, oTpaalomue xapakTep 3aBHCHMOCTH BEIMYHHBI HaMarHudeHHocTH J BelecTsa

(110 MO,llleI{l) OT HAPAKCHHOCTH MAIHUTHOIO 110J14 H. Ykaxure 3aBHCHMOCTB, COOTBETCTBYHLILYH) [bcppomal‘}{mnl(am.
J
1

3

H
4

Kak H3BECTHO, MOJIHAaA CHCTEMA ypﬂBHeHHﬁ Maxkcpenna s ANEKTPOMArHHTHOTO MO HMEET BH/L
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3anHcarh CHCTEMY yp'dBHCHMI:"[ JJIA NEPEMEHHOTO JICKTPOMATHHTHOI'O ITOJIA B OTCYTCTBHE 3aPAMKCHHBIX TCIL.

12.3. Tlonnaa cucrema ypasHeHuii Makcrenna B tudipepennmansoit opMe Ut AeKTPOMATHHTHOTO MO HMEET BHIL:

rot E=—- 28
- - 8D
rot H=j+—
‘ T
div D=p
div B=0

3anucars CHCTCMY ypaBHEHHﬁ JUBSL NEPEMCHHOTO 3JICKTPOMArHMTHOTO 1MOJIA MIPH HAJIMY KUK 3apSKCHHBIX TCJI H TOKOB IIPOBOJAHMOCTH.

13. Cpoboanbie, 3aTyXawIHe H BEIHYKIEHHBIE K0JIe0aHHA. DIeKTPOMATHHTHEIE BOJIHBI. JHEPrus H
HMITYJIBC 3IEKTPOMATHHTHOTO oA, BekTop Ymosa-IloiinTunra

13.1. VpaBHeHue rapMoHHYecKHX KosieGaHuii MmarepHasibHOH Touku y=0,2sin5t (B CH). Onpeaenuts MakCHMaJIbHOE
ycKopenHe konebmoneiics TOUKN.

VpasHeHue KonebaHHii rpy3a Ha npykHHE skecTKocThio 200 H/m umeer sua: X+25x=0 (8 CH). Onpenenuts mMaccy
rpysa.

13.2.

13.3. Ha pHcyHKe noka3zaHa OPHCHTAlMsl BEKTOPOB HaNpsKeHHOCTH sniekrpudeckoro ( E ) u marnuwrnoro ( H ) noneii B

2JIEKTPOMArHUTHOH BosiHe. Onpele/uTh HanpaBJIeHHe BEKTOPA IUIOTHOCTH ITOTOKA YHEPIUH 3JEKTPOMArHUTHOTO OIS
(BexTop ¥mosa-lloiinTHHra). OTBET NOACHUTD.

“l3

=1

1

13.4. Ha pucyHke mnpejacTaBlIeHa MTHOBeHHas «hoTorpadusy» IMEKTPUUECKOH COCTABIAIOIIEH 3NEeKTPOMAarHUTHOH BOJHEI,
nepexoasmeii u3 cpenbl 1 B cpeny 2 mnepneHIHKYNIApHO TpaHuie pasaena AB. OnpeaenuTs OTHOCHTENIBHBIM
MOKA3aTeNb NPeJoMISHHs cpe/ibl 2 OTHOCUTEIBHO cpesl 1.

1—»2

;
7 025 Wzs 05 X, MKM

13.5. 3apx;[ Ha OOKIaaKax KOHICHCATOpa B  HICAJIIBHOM KoJsiebaTenbHOM KOHTYpE  H3MCHACTCA 10  3aKOHY

q=0,28 sin 100t (Kn). OnpeaeauTs MAKCHMANLHYIO SHEPIHIO IEKTPHYECKOTO OIS, €CIIH HHAYKTHBHOCTE KATYIIKH
1.

13.6. Pesucrop, karywka HHAYKTHBHOCTH H KOHJEHCATOP COEIMHEHBI MOC/IEAOBATENLHO H NOJKIIUEHBI K HCTOYHHKY
NepeMeHHOro Toka, uiMensionierocs o sakony I =0,1 cos 3,14t (A). Ha prucyHke npejcranieHa (azosas auarpamma
NajicHHH HANPAKCHHI HA YKA3AHHBIX MIEMEHTAX. AMIUIMTYAHBIC 3HAYCHMA HANPHKCHUH COOTBETCTBCHHO DABHBI! Ha
pesucrope Up=2 B; Ha karymxe nnaykrueHoct Up=5 B; Ha konueHcarope Ug=2 B.

8
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14.1.

14.2.

14.3.

14.4.

14.5.

14.6.

14.7.

15.

15.1.

15.2.

15.3.

Henonb3ys ecTecTBEHHOHAYYHBIE 3aKOHBI OTIPE/Ie/INTh:
1. EMKOCTHOE COMPOTHBICHHE;
2. Cneur a3z MeKIy HaNpsKeHHEM W CHIIOH TOKa.,

14. Hntepdepennus u 1udpaknus cpeTobbIX BoaH. Indpakiunonnan pemrerka

Ha moBepXHOCTH cTeKJa ¢ MoKa3aTeneM MpenoMiaeHHs N, =1,7 HaHeceHa TOHKas TNIEHKA C TIOKA3aTeaeM MPeIoMIeHHs
n,~1,5. Ha nieHKy Mo HOpManu K Hel mazaer cBeT ¢ AMMHOH BoaHB 500 HM. OnpenenuTh NMpH Kakod MHHAMATBHOH
TONIIHHE TUIeHKa OyaeT "nipocsersatoneii"?

Ycranoska 1 HaOmoaenus Konell HploToHA OcBelaeTcas MOHOXPOMATHIECKHM CBETOM IINHOMN 0,4 MKM, TaJaiomnM
HOpMaTBHO. OnpenenuTh TOMNHAY BO3IYITHOTO 3a30pa MeIY MIOCKOBBIMYKIOH THH30H H CTEKNAHHOH TIACTHHKOH B
TOM MCCTEC, I'J€ uaﬁmo,uaercx [ATOE CBETIIOC KOJIBLO B OTPAMKEHHOM CBETE.

Onpenenuth 0diee YHCIO MAKCHMYMOB, KOTOPOE JaeT NM(pakiMOHHAs PelleTka ¢ nocTosHHoi 10 MKM W OcBeleHHas
MOHOXPOMATHYECKHM CBETOM C JUTHHOH BONHEL 480 HM.

Ha auaparmy ¢ KpyribiM OTBEPCTHEM PajiMycoM 2 MM MajaeT HOPMAIbHO NapalliebHbIH MyY0K CBETa JITHHON BOJTHEBI
0,5 Mxm. Ha myTu nyuel, npouieanmx 4epes OTBEPCTHE, HA pacCTOAHHMH | M momeniaroT 3xpad. OnpeaenuTs, Kakoe
nATHO Oy/eT HabMIoIaThCA B LIGHTPE 3KpaHa B Touke M 1 mouemy.

[Tyqok monoxpomathyeckux (A=(0,6 MKM) CBETOBBIX BOJH MajaeT MO YrIoMm 60° na HAXO/IAIIYIOCH B BO3jlyXe
MBUIBHYHK TUIeHKY (n=1,3). Onpepennts, npy Kakoi HAMMEHBIICH TOMIIMHE IUIEHKH OTPAYKEHHBIC CBCTOBBIC BOJIHBI
Oy1yT MAKCHMAIBHO YCHIICHEI HHTEp(EepeHIHEH.

JlndpakunoHHas pemeTka ¢ NOCTOAHHOH 5 MKM OCBCHIACTCA MOHOXPOMATHYECKHM CBETOM C JUIMHON BOIHBI 520 HM.
DKpaH pacno/okeH Ha paccToaHHK | M oT pemeTku. Mcnonb3ys ecTecTBeHHOHAYYHBIC 3aKOHLI ONPEICIHTh:

1. HauGoNBIIKI MOPAMOK CIEKTPA, MOJYHEHHBIH ¢ ITOMOIIBIO PEIIETKH;

2. paccrosiHKE 10 2 IIIABHOTO MaKCHMYMa OT LEHTPa JH(PaKLIHOHHOH KapTHHEL.

B omnwite IOHra paccrosune mexay mensm 0,5 mM. Paccrosinue or weneit go skpana 2 M. Paccrosnue oT neHrpa
sKpaHa 10 To4kd M paBuo x=2 mm. [lnuna BonHel, nagatomiero ceera 600 Hu.

M

S X
.
- 28 d
—
S,
Mcnonb3ya ecTecTBEHHOHAYYHBIE 3aKOHBI OTIPEICTHTE:
1. ONTHYECKYH PA3HOCTE X0/1d BOJIH OT HCTOYHHUKOB S; M S, 10 Touku M;
2. KOOPIHHATY TPETLEr0 MAKCHMYMA.

[Moasipuszanmsa ceera. 3akon Mamoca. 3akon bprocrepa. IMornomenue u aucnepceust BouH. Hopmanouas
H aHOMAJIbHaA JTUCIIEPpCHHA

[MpH najienuy cBETa U3 BO3YXA HA JIMAIEKTPHK OTPAKEHHBIH JTyU MOJHOCTEIO MOJAPH30BaH. YT0I NpeioMIIeH s paBeH
30°. Onpenenurs yroin najeHus ay4a.
[MnacTuHKa KBapua ToMWHOH d;=2,5 MM NOMECTHIH MEK/Y JBYMS Napaliie/bHbIMH HHKOINSAMH, B PE3YILTATE YEro
IIOCKOCTL TIONSPH3ALMA cBeta nosepuymack ma yron 30" Onpegenuts tomuuny d, KBapueBoll IIACTHHKH,
lIOMCLLLCHHOi:I MC)K,LI,y HHUHKOJIAMHM, IMPH KO'l'O]JOlT‘l ,.LlaHHbll.'J{ MOHOXpOMa'l'H‘{CCKHITl CBCT 6)’,U.CT [NOJTHOCTLI) I'aCUTLCA.
Ha nyTu ecrecTBeHHOr0 CBeTa [OMELIeHLl ABe MIACTHHKH TypMmanuua. [Tocie npoxoskaenus mnactiukd 1 cser
MOJIHOCTBIO MoJsipu3oBa. 3neck J; v J, — UHTCHCHBHOCTH CBCTA, [POLICAIICTO MIACTHHKH 1 B 2 COOTBETCTBCHHO,
yroa Mexty Hanpasiendnsava 00 u 0’0 pasen ¢=30°. OnpejenuTh OTHOMIEHHE HHTEHCHBHOCTEH cBeta Jyn J,.

11
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15.4. Ha nonspuszatop najgaer cBer, npeacraBistomuii cofoil cMech €CTECTBEHHOTO U IUIOCKO HOJIPUIOBAHHOIO.
VHTEeHCHBHOCTH €CTECTBEHHOIO M IUIOCKO IOISPH3OBAHHOIO CBeTa CBsA3aHel cootHowenuem I,=2I,. Onpepenurs
CTENEHb MOMAPH3AIINH TAKOTO CBETA.

15.5. Tpaduku qHCTEPCHOHHBIX KPUBBIX 3ABHCHUMOCTEH 0KA3ATENs NPEIOMIEHUS CPE/IbI OT YACTOTHI () M JUIHHBI BOJIHBL A,
CBETAa MMECIOT BWJl, NPEJCTAB/ICHHBEI Ha pucyHKax. Onpeie/nuTh KakMM BHJIAM JMCHEPCHH COOTBCTCTBYIOT YHacTKH

kpuBbix CD u A'B'?

|
I
|
o, @

15.6. Ilyuok cBera 1OCNEAOBATENLHO [IPOXOAMT 4Yepes [Ba HHUKOIS, IUIOCKOCTH HPOMYCKAHHA KOTOPLIX 00pazylor mesuy
coboit yron 60°. Koadduunent nornomenns kaxuoro nukous pasen 0,15. Hcnonb3ys ecTecTBeHHOHAY4HBIE 3aKOHbI
OIpPEJIENHTE
1. cBA3b MEXK/Y HHTCHCHBHOCTBIO [IANAIOLICIO CBETA U CBETA, IPOLICINIECr0 Yepes NepBhlil HUKOb,

2. BO CKOJIBKO pa3 IY4OK CBETa, BLIXOJMLIMI U3 BTOPOI0 HUKOIS, OC/IAGIeH [0 CPaBHEHHIO ¢ IIYYKOM, [aJA0IHM HA
[EPBBIH HUKOJIb.

16. KpanToBbie cBOHCTBA JICKTPOMATHHTHOIO H3J1y4eHHs. 3AKOHbI Ten1oBoro uiayyvenusn. ®orosddexr.
®@otousbl. Jaraenne ceera. Iddext Komnrona

16.1. Ha pucyHke noOKa3saHel KPHUBBIC 3aBHCHMOCTH CHEKTPAJIBHOH IJOTHOCTH JHEPreTHHECKON CBETHMOCTH abCONOTHO
4EPHOI'O Tela OT JUIMHLI BOJIHBI IIPH Pa3HbIX Temneparypax. Kpusas 1 cooTBeTcTBYyeT ClEKTpPy HidydeHus abcooTHO
ueproro Tena npu temnepatype 2000 K. Onpenenuts, kakoit temnepatype (B K) cootBercTByet kpuBas 2?

)

500 20000

16.2. OmnpenennTs HEPTETHYECKYIO CBETHMOCTH aOCONIOTHO YEPHOTO Teld, ClOH €ro TepMOAHMHAMHYEcKas TeMmepaTypa
T=400 K.

16.3. PryrHas namma umeer momuocTh 150 Br. Ckonbko NpHMEpHO KBAaHTOB CBETa HCIYCKAETCA €KECEKYHIHO MpPH
W3ITYYEHHH CBETA C JUIMHOH BOJHBI 600 HM?

16.4. Ha pucyHKe MoKaszaHbl HampagieHus nafatoniero (ortona (y), paccesHHoro gotoHa (}'1) H 3MIEKTPOHA OTAa4u (e).
Vron paccesHus 90°, HanpasiIcHUE JBHKECHHS DJICKTPOHA OTIA4M COCTABIsAET ¢ HANPaBICHHEM Iajaiomero (oToHa
yron ©=30°. UMnynsc napaiomero ¢ortoHa 3 (M3B-c)/m. OnpesenuTs HMOYILC IEKTPOHA OTAa4H (B Tex ke
e/TMHATIAX ).

16.5. HM3onmupoBaHHas MeTalsIM4ecKas [IaCTHHKA HETIPEPBIBHO OCBEIIAETCA CBETOM ¢ UIHHOH BOMHEI 450 HM. B pesynbTate
toroaddexra, ona sapsxaercs 1o norennuana 0,76 B. Onpenenuts paboTy BbIX0Ad 3IEKTPOHOB H3 METAILIA.

16.6. B pesyabrate adpexta KomntoHa GOTOH NpH COYIAPEHUH € SMSKTPOHOM OBLT pacceaH Ha YTo 60°. DHeprust GoToHa
no paccesHus 1,5 MaB. Komnronosckast JumHa BosiHbl s ssektpona 2,4 nm. Tlpumensist ecTecTBeHHOHAYUHBIE
3dKOHBI ONPCACIIHTD:

1. M3MeHeHWe JJHHBI BOJHEI (JOTOHA;
2. KuHeTHYeckyl0o SHEpTHIO 3/eKTpoHa OTAAYH.
16.7. MomuHOCTE H3TYUYCHHA a0CONTHO YepHOTO Tena pagHa 25 kBT, MakcHMYM 3HEPTHH H3TYUCHHS PUXOANTCA HA ITHHY

sonuel 0,5 mkm. IToctosnmas Ctedana-bonbliMana 6=5,E7-10'3 BT/(Mz-K’j‘), nocrogHHas Buma b=2,9-10'q M-K.
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Henonb3ys cOOTBETCTBYIOIHE 3aKOHBI TETUIOBOTO H3ITYYEHHS ONPeleUTh:
1. Temneparypy AYT;
2. Tlnomanp H3nyyaromei moBepXHOCTH.

17. DuemMeHTHI aTOMHOI GU3HKH U KBAaHTOROI MexaHukH. [Tocryaarel Bopa. 'nnoresa ne bpoiias.
Mpunuun HeonpeaeacHHocTH. Ypasuenue Llpeaunrepa. BonHosasi pyHKIHS, M €€ CTATHCTHYECCKOE
roaxosanue. [Ipasuia orbopa 1st KBAHTOBLIX NEPexoaos

17.1. B ompite [IpBrccona u /lxepnepa necnenopanack au(ppakiHsA 3MEKTPOHOB, MPOIISAIIHX YCKOPAOIIEe HAMPAAKEHHE, HA
MHKPOKpHCTamne Hukens. OnpeaenuTb, KaK H3MCHUTCS JUIHHA BOJHBL fe bpoiins onexTpoHa, eciiv ycKopsouee
HANPSKCHHE YMCHBIINTE B § pas.

17.2. Ha pucyHKe npeacTaBiIcHa AHarpaMMa SHEPreTHHECKUX YpoBHEH atoMa eogopoaa. [Ipu kakom nepexone NpoOHCXOAHT
norynomeHue GoToHa ¢ HauboIbLICH YacTOTOH?

E.»B n=®
LLLLELLLL
085 ‘It n=4
15 n=3
34 n=2
35— =1
123

. -9
17.3. [llonoskenne meUHHKKM Maccoi 1-107 ke onpeneneno ¢ HeonpeaeneHHocThio 0,1 MM, OnpenenuTs HeonpeaeIeHHOCTE
ckopocti AV,
17.4. BepoATHOCTL OOHAPYKHTE HMICKTPOH Ha yyacTke (a,b) 0HOMEPHOTO NOTCHIHAMLHOTO AIIHKA ¢ GECKOHEUHO BLICOKHMH
b

cTeHKaMH Bhraucisiercst no opmyne W = I(Ddx , rjie @ — NJOTHOCTL BEPOATHOCTH, onpejensemas \f -pyHKiHeH,

a

" L L
BHJ KOTOPOH npHBelieH Ha pucyHke. OnpesenTh BEPOATHOCTL 0DHAPYKHTE MIEKTPOH Ha ydacTke — <« x < — .
8 2

4

A
N/

|
|
|
|
|
|

0 L L 3L L
4 2 4
17.5. Onpesenuts NOTEHIHAIBHYIO YHEPIHIO 3IE€KTPOHA, HAXOMAIIErocs Ha TpeTbel ODOpoBCKO# opbute atoma Bomopoaa.
Paauyc nepBoii 6opoBekoif opOUTE aToMa Bojiopoa 53 mM. DHeprys 3MeKTPOHA B OCHOBHOM COCTOSHHH paBHa -13.6 3B.
17.6. DHeprus 3MeKTPOHA B OCHOBHOM COCTOSHMM aTtoma Bojopoja paeHa -13,6 3B, Pammyc meproii 00poBcKoil opOHTH
aToma Bojopoaa 53 nm. [IpuMeHsa ecTeCTBeHHOHAYYHBIE 3aKOHBI OTIPEIeIHTh:
1. TMonHyto 3HEpruio 1eKTpoHa Ha TpeThel DopoBckoi opOuTe;
2. TloTeHIMaNBHYIO SHEPTHIO 3NEKTPOHA, HAXOAIIErocs Ha TpeTheil opoHTe.

18. DuieMeHTBI silepHOI GHIHKH: COCTAB H XaPAKTEPHCTHKH ATOMHOI0 s11pa. BHbl pAIHOAKTHBHOIO
H3Ty4YeHus. SlaepHble peakuii. JieMeHTaApHbIe YacTHUEL. THNBI B3auMoaeiicTBHA

18.1.  Ompenpenute, 4Ap0 Kakoro u3otona yriepoga (obo3nadeHHoro cuMBoiioM X) y4acTByeT B AZEpHOH peakiHM
X + 3He - 70+ In?

18.2. Tlepuon monypacmaga paJHOaKTHBHOTO 3meMeHTa 3 waca. OnpenenuTs yepe3 CKONLKO BpeMeHH pacmazetcs 75%
pajinoaKTHBHBIX aTOMOB?

18.3. Ha3spare yacTHIIbl, KOTOPBIE ABIAKTCA YYACTHUKAMH CHIIBHOIO B3aHMOJIEHCTBH.

]84 B NnpUpoJe CYUIECTBYET YEThIpE THIIA (I)yH;‘[ﬂMeHTE.U'II:HI:IX B3HHM{];’[EﬁCTBHﬁ4 B KadKOM Bfﬁﬂ/]MOHEﬁCTBHV] YUACTBYHOT
NPOTOHBI H HEHTPOHBI.

]85 HSBECTHO HYETBIpC BHIOa (t)yHI[aME:HTEUthbIX BS&HMOHG[}CTBHI‘J‘ KaKDE BfﬁlHMOHEﬁCTBHE XdpaKTEpH3YyEeTCA
CPABHUTE/LHON MHTCHCHBHOCTLIO =1, a paguyc ero aeiictsus papen ~107° m?
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4. ®aiin u/unu BT3 ¢ NOAHLIM KOMMNAEKMOM OUeHOYHbIX Mamepuanoe npusaazaemcs.
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