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

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

Kon koHTpo1HpYyeMOii KoMIIeTeH N Cnocod OueHo4HOe CpeIcTBO
OLICHUBAHUA
OMK-1: CnocobeH u3yuaThb, KomnnekT
aHanu3upoBaTb, MCNONb30BaThb KOHTpOnupywmx
6uonornyeckne obbvekTH U Npouecch, MaTepuanos Ans
OCHOBbIBAsICb Ha 3aKOHaX M 3ayeT; 3K3aMeH | 3auyeTa; KOMMNeKT
3aKOHOMEPHOCTAX MaTeMaTUUYeCKMX, KOHTponupywmx
PU3UYECKUX, XUMUYECKUX U buonormyeckux mMaTepuanos Ans
HayK U WX B3aUMOCBSA3AX dK3aMeHa

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




WHAUKATOPaMU AOCTUXEHUA KOMMneTeHUuI
He BbIMOJIHEHbI WU BbINOJIHEHbI HEBEPHO.

3. Tunogvie KOHMPOIbHBIE 3A0AHUA UTU UHbIE MAMEPUATbl, HE00X00UMble 011 OUEHKU YPOGHA
docmudiceHus KOMRemeHyull 8 COOMEEMCmeulU ¢ UHOUKAMOopamu

1.Temobl U 3a0a4U HA 30KOHbI U 3dKOHOMepHocmu CpU3U‘4€CKUX HAyK 014 usy4yeHuAd, aHasau3sa u
ucnonb308aHUA buonoauveckKux o0b6vekmos u npoueccos

KomneteHuua MHAUKATOP JOCTMKEHUA KOMNETEHLUU
OnK-1 CnocobeH u3yuvath, aHanu3upoBaTb, | ONK-1.2 [MpumeHseT 3aKOHH M 3aKOHOMEPHOCTU
ucnonb3o0BaTh 6uonoruueckue o6beKThl M | BU3MYeCKMX HayK AN MU3YuYeHus, aHanusa u
npoueccs, OCHOBbIBAsICb Ha 3aKoHax M | ucnonb3oBaHna  6uonornyeckux 06bLEKTOB K

3aKOHOMEpPHOCTAX MaTeMaTUueCcKuX, (U3MUeckux, | npoueccos
XUMUYECKMX W 6GMONOrMueckux Hayk M UX
B3aUMOCBA3AX

HPHMEHHH €CTeCTBEHHOHAY'YHbIC 3HAHHS M 3aKO0HBbI, METOAHKY PellIeHHs TPaKTHYCCKHX 3aaat,
PCHINTH 3aa4H HA CJICAYHIIHE TEMbI:

2 cemecTp

1. KuHeMaTHKa NOCTYNAaTENLHOTO M BPAIATENbHOTO ABHKCHHUA.

2. Jlunammuka nocTymnaTeapHOTO ABHrKeHUs. CHITBI B MEXaHHKE.

3. JlvHammKa BpamaTenbHOTO ABHKEHHUS TBEPIOTO TEIA.

4, 3axkOHBI COXpaHCHHS YHECPTUH, HMIIYJIBCA, MOMECHTA HMITYIIBCA.

5. MonekynsipHO-KHHETHYECKAs TEOpUs MIACATBHBIX Ta30B. YPABHEHHME COCTOSHHS H/ICAILHOTO Trasa.
3axon MakcBeiula 0 pacipeleneHl MOJIEKYJ HJ1eaIbHOIO ra3a 110 CKOPOCTIM.

6. Tepmomunamuka. 3akoHsl TepMoauHaMukH. 1lukibl. KITJ TemuioBeIx ABUTaTENe.

7. DOnekTpocraTHueckoe Tone B Bakyyme. [lpuHimmn cynepnoswnun. Teopema [laycca nos
ANEKTPOCTATHYECKOTO MOJIA B BAKYYME.

8. JIMANEKTPHKH H MPOBOAHHKH B HIICKTPUUCCKOM TI0JIC, DHEPTHSA DICKTPOCTATHUCCKOTO MOJIS.

9. TloctosHuei amexTpudeckmii Tok. Pafota M MONIHOCTE >JeKTpHUecKoTo Toka. 3akoH JIkoyns-
Jlenna. IlpaBuna Kupxroda.

3 cemecTp

10. MarHuTHOe mojie B BakyyMme. [IpHHIHN CyHeprmo3HUKMH MarHUTHBIX mojei. Cuna JlopeHna u cuia
Awmmnepa. Teopema I"aycca 1t MarHUTHOTO TIOJIST B BAKYYME.

11. MarHuTHOe 10Jie B BEeleCTBE. INeKTpOMarHuTHas UHAYKLIKUA. CaMOMHIYKIUSA. DHEPTUS MAarHUTHOTO
1014,

12. Teopus Makcseruta ans 3JeKTpoMarHuTHoro nofist. Cucrema ypaBHeHUiT MakcBeiia B HHTeT palbHOM
U 1uddepeHManpHoi GopMe.

13. CpoGonHble, 3aTyXawollie W BEIHYKICHHBIC KONeOaHHS. DIEKTPOMATHUTHBIC BOJHEL JHEPTUS M
HMIYJILC IEKTPOMArHUTHOrO noJisi. Bexrop Ymosa-l1lodnTuHHra.

14. UnTtepdepenuus u audpakums cBeToBbix BoiH. Judpakuuonnas pemrerka.

15. TIlonmspuzanms ceera. 3akon Mamwoca. 3akon bprocrepa. [lornomenne u aucnepcHs BOJIH.
Hopmanbua}[ H aHOMallbHaA NJHUCIICPCHA.

16. KBanToBas cBOiCTBa JICKTPOMArHUTHOIO M3JIyYCHHs. 3aKOHBI TCILIOBOIO M3NydeHHs. DoToadhekt.
@oronsl. Jlasnenue ceera. Dddext KomnroHa.

17. DnemenTsl atomMHOH (pu3nkn M kBaHTOBON MexaHukd. [locrynaret Bopa. T'unmoresa ne Bpoiins.
[Ipyunuun neonpenencuuoctu. YpapHenue lllpenunrepa. BonHoBas (yHKLUMS, M €€ CTATHCTHYCCKOC
TOJIKOBaHHE. HpaBHJla 0'['60])3 JUIA KBAHTOBBIX MEPEXOI0B.

18. DneMeHTH! siepHOH (PU3MKHK: COCTAB W XapakKTePUCTHKH ATOMHOrO sjapa. Bujabl pajuoakTHBHOrO
U3IY4YeHHUs. SnepHble peakiuu. DJIeMEHTapHbIe YacTHIIBl. THITBI B3aUMOIEHCTBHA.
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2 cemecTp
1. KuHnemaTuka NOCTYNATE/IBHOI'O H BPAIIATEILHOI'O IBHKCHHI

Touka M ABHMKCTCA 110 CIIHPAJIH C MOCTOSHHOH 0 BEJIHYHHE CKOpPOCTRH) B HaNpabBJICHHH, YKA3aHHOM CTpCJ'II{(Ji:l.
OHpB;‘IEﬂHT‘b, KaK H3MCHACTCA BEIHYHHA HOPMAJIBHOTO YCKOPEHHMA H TAHTCHIHAIBHOTO YCKOPCHHA.

M
—

- - . T =(7¢2 - N
Vrinosoe nepeMelieHie Tela MEHAETCS ¢ TEYEHHEM BPEeMEHH t 110 3akoHy (@ =(2t°-2t+5) (pax). Onpejenuts yriosoe
YCKOpEeHHE Tena.
3aBHCHMOCTh YIZIOBOH CKOpPOCTH OT BpEMEHHM MokazaHa Ha pucyHke. OmnpenenuTe YrIoBoe MepeMelleHHe Tena 3a
npoMexRyToK Bpemenn ot 0 10 6 c.

@, pag'c

Teno GpoieHo ¢ NOBEPXHOCTH 3eMITH €O ckopocThio 10 M/c oz yriom 45° k ropusonty. ONpeIenuTs paguyc KPHBH3HEI
TpacKTOpuu B BepxHeil Touke. COonpoTHBICHHEM BO3yXa npeHedpeys.

Touka ABHKETCA TI0 OKPY/KHOCTH COTTACHO YpaBHeHHio @=5t° (pax). HopMansHoe yeKopeH#e TOUKH B MOMEHT BpeMeHH
t=4 ¢ paBHO 36 M/c’. OnpeennuTh pagnyc OKpYKHOCTH.

2.  JIMHAMHKA NOCTYNATEJbBHOIO ABHKeHHN. CHiIbl B MEXaHHKe

Ha pucyHke npuBeieH rpadHK 3aBHCHMOCTH CHIBI, AcifcTBytomell Ha Teno, oT BpeMeHH. OmNpenennTh M3MEHEHHE
HMITYIIbCA TeJIa 33 NepBble 3 CeKyHIbl ABHIKEHHS.
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3aBHCHMOCTh HMIY/IbCA HACTHIBI OT BPEMEHH OMHChiBacTcs 3akomom p = 3ti +3t2j ,THE I W ] - BEKTOpHI
KoopauHaTHeIX oceill X, Y coorsercrsenno. M3obpasuts 3asucumocth npoekuuit cuinsl Fy u F, neficreylomeil na
YACTHILY, OT BPEMEHH.

YeTpipe miapuka pacriooKeHbl BAOAL NpAMoii. Maccel mapuxkos ciesa Hanpago: 2 T, 1 1, 4 r, 3 1. PaccrosHus mexay
coceaHnMH mapHkamu 110 20 cM. OnpeaennTs Noa0KEeHHE LIEHTPA Mace CHCTEMEL.

JMHaMOMETp ¢ TPY30M, 3aKperUICHHbIH HA MOTOJIKE HEeMOABHKHOTO TH(TA, NOKa3kIBAET 3HAUEHHE CHIIBI TSHKECTH Py3a,
pagroe 14 H. Onpenennts Bec Tena B TudTe, IBHAKYIIEMCH PABHOYCKOPEHHO BHU3 ¢ yCKopeHuem 2 m/c.

B arrpakuuone 4yenosek maccoil 50 Kr JBHIKETCH Ha TENEXKKE [0 PelbcaM M COBEPIUAET «MEpPTBYIO» METIO B
BEPTHKAILHOH IUIOCKOCTH 110 KPYIOBOH TpaeKTOpHH pajuycom 6 M. OnpeaelTs cuily J1aBieHHs Yeli0BEeKa HA CHJeHHE
TEJICIKKH [IPH CKOPOCTH IIPOXOKACHUS HHKHEH ToYKH 36 KM/4.

3. JluHaMuKa BPALATEALHOIO ABHKCHHS TBEPAOI0 Tela
Huexy npumany yrnosoe yckopeHue, npunoxus ciury 10 H no kacatenbHoit k 06omy mucka Ha pacctosann 10 M oT ocH
Bpamienns B Teuenne 0,4 c¢. Onpene uTs HAa CKONBKO YBETHUHIICS MOMEHT HMIYyJbca AHcKa?
Jluck HaunnaeT BpamaThes MO AeHCTBHEM MOMEHTa CHII, TpadMK BPEMEHHOH 3aBHCHMOCTH KOTOPOTO MPEJICTABNIEH HA
pucyske. H306pa3uth rpatduk, NpaBHILHO OTPAKAIOUIHIT 3aBHCHMOCTH YTJIOBOI CKOPOCTH JIHCKA OT BPEMEHH,
I

o %
0
IIpu BBICTpENE OpYIHA CHapAI BBUIETEN U3 CTBOJIA, PACMONOKEHHOTO MOA yrinoM o=60" K TOPH3OHTY, Bpalasch BOKPYT
cBOEH TPOJIOILHOH OCH ¢ YTIIOBOH ckopocThio =100 pan/c. Ha cTBON opyaus Bo BpeMs BhICTpena AeHCTBYeT MOMEHT
-2
cun 150 kH-m, Bpems neuskenus cuapsaga B creosie t=2-10" c. Onpenenurs MOMEHT MHEPLHH CHApsAla OTHOCHTEILHO
3TOI OCH.
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3.4. MomeHT uHepuuu crepikHa utHHOM L=0,6 M 1 Maccoil m=1 kI OTHOCHTENBHO OCH, NMPOXOIAILCH Yepes3 LEHTP MAce, paBeH
0,05 kr'M°, ONpeNeNHTE MOMEHT HHEPLHH OTHOCHTEIBHO TIAPALIE/BHON OCH, NPOXOIAIIEH YEPes CTEpIKeHE HA PACCTOSHHH
L/6 ot ero konna.

3.5. Kunerndeckas 3Heprusi paBHOMEPHO Bpallalollerocd Iiapa ¢ yrioBoil ckopoctslo 4 pan/c pasHa 40 k. Onpenenuts
MOMCHT HMITYIILCA 3TOrO Hiapa.

4. 3aKoHBI COXpAHEHHH FHEPIHH, HMIIYJ/IBCA, MOMCHTA HMITYJ1bCA

4.1. Hebonsmoe Teno maccoit 100 r nauyunaer aBuxkeHue 0e3 Ha4albLHOH CKOPOCTH 110 IVIAJAKON JIEJASHOH TOPKE U3 TOYKH A.
TpeHHE OTCYTCTBYET. 3aBHCHMOCTL MMOTCHIHANLHOM IHEPIHH TENa OT KOOPAMHATEL x u3oOpaxkeHa Ha rpaduke F(x).
OrnpepennTs CKOpocTsh Tena B Touke C.
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4.2, ManeHbKHIT MY JBHKETCS CO CKOPOCThIO 6 M/c. HaBcTpeuy eMy NBHKETCA MaccHBHAA minTa. CKOpOCTh Msua Mocie
a0CoMOTHO YIPYroro yaapa o INTHTY paBHa 1o Moxymo 10 m/c. Onpenenurs cKOpocTh MIIHTHI.

4.3. JIbDKHHMK Maccoi 75 KI CITYCKaeTcst © TOPhI BRICOTOH 18 M M ITpoe3kaeT no ropH30HTAILHOM JIkIAKHE 10 ocTaHOBKH 100 M.
OnpeneauTs CHIY TPCHHA CKOJNBKCHHA 10 TOPH3OHTANLHOH ITOBEPXHOCTH, CYUHTasl, 4TO IO CKIOHY TOpPbI JIBLKHHK
CKOJIB3UT 0e3 TpeHHs.

4.4. Yenorek spaiaercd Ha ckambe JKyKoBcKoro ¢ yrioroil ckopoctsio 1 pajg/c. TIpu 3TOM cyMMapHbiii MOMEHT HHEpIHH 4
kr-M”. UenoBeK MepexouT GIHKE K LCHTPY, TAK YTO MOMCHT HHEPIIHH YMEHbIIACTCA A0 2 Kr-M’. ONpeictuTh, YcMy
CTaHET PaBHOH YIJI0BasA CKOPOCTH BpallleHHS.

4.5. lllap v nonbli NMIHHAD, UMETOIIHE OJJMHAKOBBIE MACCHI H PAHYChI, BKATBIBAKOTCSA M0 HHEPIHH De3 NPoCKallb3bIBAHAA HA
ropry. Hawanbnele ckopocTH Ten oauHakoBbl. OnpelennTh OTHOMICHHE BHICOTHI NMOJABCMA LIapa K BBICOTC MOIBEMA
MOJIOTQ IHIHHIPA,

5. MojeKyaapHo-KHHETHYECKAS TEOPHA HACAJbLHBIX Ia30B. Y paBHEHHE COCTOAHHSA HAEAJBHOI0 ra3a.
3akon Makcpeia 0 pacnpenelleHHH MOJERYJ HIealbHOT0 raza Mo cKoOpocTaM
5.1. B Tpex oIMHAKOBBIX COCYIaxX HAXOIUTCS OJHMHAKOBOE KOMMYECTBO Tasza, npuueM T,>T,>T;. Onpenenuts Kakad KpHuBas
Oy/ier onuchIBATEL pacnpe/ie/ienne cKkopocTeil MolieKyJl B cocyje ¢ Temnepatypoit Ty.

f(v)

v

5.2. OmpenenuTh, KaKk H3MEHHTCH KOHLEHTPAILHA MOJEKYIN ra3a, MMEIEro HavanbHyto Temnepatypy 350 K u HauambHOe
nasienue 150 klla, eciu ras usodapuuecku narpers o 700 K?

5.3. HpeanbHblil raz nocTosHHOI Maccsl, HAXOAALMICH B LIWIHHAPE, NEPEXOJUT M3 OJHOI0 COCTOSHHUS B IPYro€, TAK 4TO
JaBleHue pospactaet B 3 pasa, a o0beM yMmeHbluaercs B 2 paza. B nauansHoM cocrosnun temnepatypa pasna 300 K.
OleCJ_lC.JIl’I'l‘h KOHCL[H)(H) 'mmucpa'rypy rasa.

5.4, Tlpu Temneparype 200 K mnaubonee seposTHas ckopocTh wmosexkyn pasHa 300 w/c. Onpenenurs cpeHiol0
apu(METHIECKYIO CKOPOCTL MOJICKYJT Tasa Mpu Temrepatype 800 K.

5.5. Opguu Gamnon oobemom 10 11 comepxut Kucinopoa nox nasnendeM 1,5 MIla, a npyroii 6amnon odvemom 15 11 conepskut
azoT nox nasiaendeM 2,0 MIla. Korma Gannonsl coenununy, ofa raza cMellandch, 00pa3oBaB OJHOPOIHYIO CMECk.
OnpelennTs TOIHOE JaBISHHE CMECH.

6. Tepmoannamukra. 3akonsl Tepmoannamuks. lnkinsl, KIL TenoBeix asurarenei

6.1. MonsapHasd TEMIOEMKOCTh MOJEKYIbl HICAJILHOTO Ta3a MpH mnocToaHHoM o0Obeme pasHa Cy=8R/2, tone R —
YHHBepcalbHas ra3oBas nocrosHHas. OnpeieniTs YHCI0 BpallaTelLHBIX cTeneHei cBod0/Ibl MONeKY kL.

6.2. 2 mons wupeansHoro rasa npu Ttemmnepatype 400 K yeenuuun cBoit obvem B 2 pasa. Onpenenuts paGoTy
H30TEPMHYECKOTO PACIIMPEHHS.

6.3. 10 Mo HIeankHOro OHOATOMHOTO T'a3a MIPH MOCTOSHHOM JaBleHHH HATPeNH Tak, UTo ero TeMIepaTrypa W3MeHHIach Ha
50 K. Onpeznenith KOTHYECTBO TEIUIOTHI, NOIBEIEHHOE K Ta3y.

6.4. 3 Mona IBYXaTOMHOTO MICaJBHOTO ra3a MPH MOCTOAHHOM TeMmnepaType yBenudHia cBoil oObeM B 4 pasza. Omnpenemuts
H3MeHeHHe YHTPOIHH rasa.

6.5. Mneanpnaa Teropas MamMHA 3a UMKJ coBeprraet padoty 500 J[x w oTmaeT XOMOJMIBHHKY KOJTHYECTBO TETJIOTHI,
pastoe 200 k. Onpenennts KIT TenioBoit MammHel,
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7.3
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8.1

8.2,

8.3.

8.4.

8.5.

7.  DuexkTpocTtaTHUecKoe nojie B Bakyyme. [lpaunun cynepnoznunuu. Teopema aycca nis
1eKTPOCTATHYECKOT 0 MOJIA B BAKYYMe

DNEKTPHYECKOE TIONE CO3[AaHO ABYMA TOYCYHBIMH 3apaaaMu ¢ = +q H ¢ = +2q. OnpeaennTs HaNpSKEHHOCTh H

MOTEHIIHAJ TTOJI B TOUKE A,
A

a4} + 4
O a {Ha
TTose coznano DecKOHEYHOH paBHOMEPHO 3apSKEHHON [UIOCKOCTBIO ¢ [IOBEPXHOCTHOH INIOTHOCTBIO 3apsila —C. Y KaKHUTe

HalpaBIC€HHE BEKTOPA HANIPAMKEHHOCTH 3JIECKTPHYCECKOTO IMOJIs En rpajueHTa noTeHIHaNa VCP B TOuKe A.
1

- 1

H306pasznts rpadux 3aBHCHMOCTH HANPAMKEHHOCTH HEKTPOCTATHYECKOTO MO OT PACCTOAHUA (OTCUHTHIBAEMOTO OT HX

LEHTPA), CO3aHHOI0 ABYMs KOHUEHTPHUECKHMH C)epamH ¢ 3apsajiamu {, = 2q, q, =—q n R:=2R;.

3J'I€KTpH'-IECKO€ MMOJIE CO3AaHO IBYMSL GECKOHCUHBIMH napanicibHBIMH TJIOCKOCTAMHM, 3aPAKEHHBIMHA C IMIOBEPXHOCTHBIMH
MI0THOCTAMH +6 U —36. Ha PHCYHKE TIOKa3aHa Ka4C€CTBCHHAA 3aBHCHMOCTE MPOCKIHH HANPAKCHHOCTH IOJA E, ot
KOOP/AHHATRI X BHE TUIACTHH U MEAIY IIACTHHAMH. HEOﬁpaE}HTB 3dBHCHMOCTE MOTEHUHATIA 1M0JIA @ 0T KOOPJHHATBL X BHE
TUTACTHH W MEXKTY IJITacTHHaAMH.

+o -20
MeTannudeckuil nrap MMeeT 3IEKTPHYECKHi 3apan q, paanyc mapa 10 cm. HanpsaKeHHOCTh 3MEKTPHYECKOTO MOJA Ha
paccrosand =10 cm ot nosepxnoctH Bhe mapa pasna E = 20 B/m. Onpenenuts 3nauenuns Hanpsukennoctn E; n
MOTEHLHANA () MICKTPHYECKOTO TI0JIA Ha PACCTOAHHM [1=5 CM OT LEHTpa mapa?

8. [udiieKTpHKH H NPOBOJAHHKH B YJIEKTPHYECKOM 110J1e, JHePrusl WIEKTPOCTATHYECKOIo 1018
Ilpu nepexoje U3 OIHOH OUNICKTPHYECKOH Cpelbl B OPYIyI0 JTUHHH HanpseHHocTH E MOyT Tak, kak 1okasaHo Ha
pHCYHKe. YUHTBIBafg, 9TO JMOIEKTPHUECKAd NPOHHLAEMOCTh MepBOH cpensl g =2, a yIIbl o= 30° u B=45",

ONpPECINTE AUIEKTPHUCCKYHO MPOHHLIAEMOCTE BTOPOH cpeaibl €, .

(&) @

'
|
|
'

e I
I
'
'

(=) i

i
OnpenenuTek MOTOK BEKTOPA 3MCKTPHYECKOTO CMEIICHHS uepe3 MOBepXHOCTE Kyda ¢ amuHoit pebpa 1 cM, B mneHTpe
KOTOpOTO HaxoauTes 3apsa 2 MK,
Konnencarop ¢ IMANEKTPHKOM € OTHOCHTENBHOH IHANEKTPHYECKOH NPOHHIAEMOCTRIO 6 NMPHCOEIHHEH K MCTOYHHKY
TOKA, DHEPrHs 3JICKTPHMCCKOTO OIS 3TOT0 KOHAeHcaTopa paeHa 32 J[x. OnpenennTs 3HEPTHIO 3ICKTPHYCCKOTO TTOISA
KOHICHCATOPA TIOCJIC YAAJICHHA IUNICKTPHKA,
Onpenenuts 3apaji TPETbEro KOHJACHCATOPa, U300pameHHoro Ha pucyHke, ecinu: C=9 u®, C,=3 u®, C3=6 u®, U;=20

kB.
C,
¢
o C
1,

- = »

Cuila DPUTSIKeHHS MekJy IUIAacTHHAMU mockoro kougeHcaropa 18 MH. Onpenenuts 00beMHYIO IIIOTHOCTE DYHEPIUH
NEKTPOCTATHYECKOrO 0I5 FTOT0 KOHACHCATOPA, CCIH IO 1b KAX 101t u3 06Kknanox 3 em’.
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9.

9.1.

9.2.

9.3.

9.4.

9.5.

10.1.

10.2.

10.3.

10.4.

10.5.

11.1.

MocTossHHBII IeKTpHYecKHiT ToK. PafoTa M MOIIHOCTH 3JIeKTpHYecKoro Toka. 3akon xoyas-JleHua.
Ipasuaa Kupxrodga

Ha pucyHke mokasaHa 3aBHCHMOCTB CHJIBI TOKA B 3TI€KTPHYECKOH Lenn oT BpeMenH. OnpenenuTs 3apsaj, NpomemHii mo

MPOBOHHKY B HHTepRane BpeMenn o1 0 1o 10 c.
1, mA

30

0 s 10 15 2 b€
3JC bdarapeu npencrasieHHol Ha pucyHke — 5 B, ee Buyrpenne conporusienue 1 Om. [Tpu conpoTusieHnH peocrara
R;=4 OM uzeanbHBIA BOMBTMETP MoKasbiBaeT 4 B. IlpH KakoM COMPOTHBICHHH peocTata R, HAealbHBIH BOIBTMETD

nokaxer 3 B?
of
Tr R

Pesuctoper conporuenennem R; = 100 Om n Ry = 90 Om BruioueHs! NOCNEAOBATENBHO B ceTh. OnpenennTs, Kakoe
KOJIMYECTBO TEIJIOTHI BhIJIENHTeS B pesucTope R,, eciu B pezucrope Ry Bujienunock 10 k)/x TeroTsr?

Cula ToKa B IIPOBOJHHMKE paBHOMEPHO yBelnuumsaercsi oT [;=0 10 HEKOTOPOrOo MAKCHMAIILHOIO 3HAYEHMS B TCYECHHE
BpemeHn 10 c¢. 3a 210 BpeMs B NPOBOJHUKE BBUICIWIOCH KONMYECTBO TeruloThl 2 KIk. Onpenenurs cKOpocTh
HapacTaHHs TOKa B IPOBOJHHKE, €CJIH €r0 CONPOTHBIEHHE pasHo 3 OM.

B anekTpuueckoii cxeme, MpeACTABICHHON Ha PHCYHKE, &£;,=2 B, g3=4 B, Rj=4 Om, Ry=6 Om, R3=3 Owm, [}=3 A, [,=2 A.
Onpenennts Beauuuny 3J]C HCTOUHHKA TOKA €.

3 cemecTp

10. MaruuTHoe noJie B Bakyyme. [IpMHIMI cynepno3uuuy MarHuTHeIX nojaeil. Cuna Jlopenua u cuia
Ammepa. Teopema I'aycea /1 MATHHTHOTO IIOJIA B BAKYYMe

Ha pucynke n300paxenbl celeHHA ABYX MapalebHBIX OPAMONHHEHBIX JTHHHBIX MPOBOIHHKOB ¢ TIPOTHBOMOMOAKHO
HanpapleHHbIMH ToKaMH, npuaéM I;=21,. OnpenemHTs Ha KAKOM y4acTKe HHAYKIHS MarHHTHOTO MONA papHa HyJIIo.
1 1
1 I 2

O———@—

TIpoBonounyio paMKy B BHIAE Koibla paauyca 10 cM moMemamT B OQHOPOIHOE MarHUTHOE mone ¢ uHaykuuei 0,1 To.
IIpu nporexkannn no pamke Toka (0.4 A ona nmosepHynack Ha yron 60°. OnpenenuTs MeXaHHYECKHH MOMEHT CHIL,
JeicTBYIOMINIT HAa paMKY B HaYalbHBIH MOMEHT BpeMeHH.

Ha pucyHke nokasaHbel cedeHHs 3-X JJIMHHBIX TapajlieIbHbIX NPOBOJHHKOB ¢ TOKaMH M 3aMKHYTBIA koHTyp L, nns
KOTOPOTO YKazaHo Hampasienue odoxona. Cuiael Toka pasubl 1;=L=I3=1,=2 A. OnpeneauTs UMPKYIAOHIO BEKTOpa
HATIPAYKEHHOCTH MarHHTHOTO TI0NA [0 KOHTYPY.

OnpeiennTs MOTOK BEKTOPA MarHHTHOH HHIYKIMH rons BenuunHoi 10 Tn uepe3 noeepxHocThk kKyba ¢ nnvMHoM pedpa
5cm.

OnpenenuTs CcHIY, MEHCTBYIONIYI0O Ha KaXAblii METp [UTHHBI BO3IYIUIHBIX TIPOBOJOR TPOMIEHOYCHOH NHHHH,
pachoNoKeHHBIX Ha paccTosHuK 40 cM IpyT oT Apyra MpH cHile Toka B mpoeoaax 1500 A.

11. DuekrpoMarHuTHas HHAYKIHA. CaMOHHAYKIHSA. DHEPrUs MArHHTHOLO 1OJIA

TlpoBojsimas paMka Bpamiaercs ¢ NMOCTOSHHOH YIIOBOH CKOPOCTBIO B OJIHOPOJAHOM MarHMTHOM II0JIeé BOKPYT OCH,
NeKAMei B TIOCKOCTH PAMKH M TICPIICHAHKYIAPHOI BeKTOpY HHAYKIHH B (cM. prc.). Ha pucyHKke Takke MpeacTaBicH
rpavK 3aBHCHMOCTH OT BPEMEHH MOTOKA BEKTOPa MATHHTHON MHAYKIIMH, MPOHM3BIBAIOIIErO paMKy. MakcHMankHoe
3HaueHHe MarHuTHoro notoka 2 mBO. TTomyunts 3akon u3menenns 3J1C MHIYKIMH cO BpeMeHeM.




11.2,

11.3.

11.4.

11.5.

12.1.

12.2

12.3.

Cuna ToKa B NPOBOJISILIEM KPYTOBOM KOHTYpPe MHAYKTHBHOCTBIO 100 MI'H H3MeHsieTcs ¢ TeUEeHHEM BPEMEHH I10 3aKOHY
I= (3—0,1:3) (B enuaunax CH) u HanpaeneHa kak nokazaHo Ha pucyHke. Onpepenuts abcomoTHyw pemnuuny J1C

CAMOHHIYKIIHH B MOMCHT BPEMEHH 2cwHm HampapJI€HHE HHAYKIIHOHHOTIO TOKa.

I

Bepruxansnas paMia mwiowaasio 200 ev® umeer 100 BUTKOB H BPAL@ETCs B O/IHOPOIHOM F'OPH30HTAILHOM MarHHTHOM
nose ¢ uuaykimeii 4 Tn, Ock BpaiieHys NepneHinKyIsapHa THHHAM MarHUTHOH MHIYKIMH noJs, Makcumanbshas DJC
MHIYKLMH, BOZHHKAWMAA B paMke pasHa 62,8 B. Onpeaenuts nepuo obpaineHus paMKH.

3aMKHYTas HAKOPOTKO KaTymrka auamerpom 10 oM, umeromas 100 BHTKOB, HAXOJUTCA B MATHUTHOM MOJE, HHIYKIHA
kotoporo yeenuuueaercs o1 2 Ti no 8 Ta B Teuenne 0,1 c. TInockocTs BUTKOB NEPIEHIMKYIAPHA CHIOBLIM JIMHUAM
nosist, Onpeennts cpesnee suauenne IJIC HHYKIME B KATYIIKE,

B kaTymike mHAYKTHBHOCTH Bo3HHKaeT 3J[C camonHaykimu, pasHas 10 B, npu paBHOMEPHOM YBETHUCHHH TOKa OT 4
mo 20 A 3a 0,2 ¢. OnpenennTs HHIYKTHBHOCTD KATYIIKH.

12. MarnuTHoe noJie B Bewecrse. Teopus Makceseuia i 3J1eKTPOMAarHuTHOro nojst. Cucrema
ypaBHeHHIi MakcBe1a B HHTerpajibHoii u 1uddepeHnanbHoii popme

Ha PHCYHKE MPEACTABICHEI rpadmxpl, OTpaXKaMHE XapakTep 3aBUCHMOCTH BCIIHHMHBI HAMAIrHUHCHHOCTH J BemiecTsa

(1']0 MOILyJ'[IG] OT HANPAKCHHOCTH MarHUTHOTO I10J14 H. Vkaxure 3aBHCHMOCTb, COOTBETCTBYIOLILYHY d}eppomame’rm\'am.
I 1

3

H
4
Kak w3BecTHO, nonHas cucTema ypasHeHHH MakcBenna /s 37eKTPOMArHHTHOTO TOJIst HMEET B

. 8B -
JLjE dl =—_![Eds
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[7D dS={ pdv
5 v

3anucars CHCTEMY YPABHEHHH U IePEMEHHOI0 MISKTPOMATHHTHOIO 11071 B OTCYTCTBHE 3apPAKEHHBIX TElL.
[Monnas cucrema ypasuenuii Makcsenna B muddepentmansHoii Gopme s 21eKTPOMArHHTHOTO IO HMEET BT

rot E =— 9B
ot

Irot i=j+%2
ot

divD=p

|div B=0

3anucarb CHCTEMY y])a.BIICIIPII:I Ol NEPEMEHHOTO 3ICKTPOMArHATHOTO MOJIA [MPH HAIHYHH 3apAMKCHHBIX TCII H TOKOB
MPOBOJAUMOCTH.

13. CeobGoanble, 3aTyXaK0lIHe H BLIHYKIEHHbIE KOIe0aHHA. D/IeKTPOMATHHTHbIE BOJIHbI. JHEPIus H

13.1.

13.2.

HMIIYJLC JIEKTPOMAarHuTHOro noJs. Bekrop ¥Ymoa-IloiinTHnara
VYpasuenue rapmounueckux xosebanuii marepuansHoil toukn y=0,2sin5t (8 CH). Onpenenurs MakcHMalbHOE
yCKOpeHHe Konebmotelicst TouKH.
Ypaeuenne konebauuii rpysa na npysune xecrkoctsio 200 H/m umeer sug: X+25x=0 (8 CH). Onpenenuts maccy
rpysa.



13.3. Ha pucyHke nokaszaHa OpPHEHTAlUs BEKTOPOB HampsKeHHOCTH 3nekTpudeckoro ( E ) u marautaoro ( H ) moneii B
3MEKTPOMArHHTHOI BosiHe. OTpenenHTh HanpaBJIeHHe BEKTOPa TJIOTHOCTH TMOTOKA YHEPTHH 1€KTPOMArHHTHOTO MO
(BexTop Ymosa-Tloiintunra). OTBeT NOSCHHATD.

Zla
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13.4. Ha pHcyHKe OpeACTaBlI¢HA MIHOBEHHAA «hoTorpadua» IIEKTPHICCKOH COCTABIAIOMICH AMEKTPOMArHUTHON BOJTHEIL,
nepexojadueid U3 cpensl 1 B cpeny 2 neprneniukynspHo rpanune pasyena AB. Onpenenuts OTHOCHTENbHBII
[IOKA3aTe/b NPEIOMICHHA cpelbl 2 OTHOCHTEIBHO cpelsl 1.

A
1—»2
7 035 W:_ﬁ 05 X, wm
B

13.5. 3aps;y nHa o0KIQAKaxX KOHJAEHCATOPA B HASAILHOM  KoJieDarensHOM  KOHTYPE  M3MEHSiercss 110 3aKoH
¥
q =0,28 sin 100t (Ki). Onpenenite MaKCHMATBHYHO SHEPTHIO FMEKTPHUESCKOTO MOJIS, €CITH HHAYKTHBHOCTB KaTyIIKH

I I'n.

14. Hutepdepennusa u ITHPPAKIHA CBETOBBIX BOJIH. [|H(paKIHOHHAA pelleTKa

14.1. Ha noBepXxHOCTL CTEKJA C 0Ka3aTeJ]eM [PEJIOMIIEHHS N.,=1,7 HaHeceHa TOHKas IUIEHKA C [I0Ka3aTeleM [PeJIOMIIEHU
n,,=1,5. Ha nnenky no Hopmanu K Heil magaer cBeT ¢ JIMHOH BoaHel 500 HM. Onpenenuts NpU Kakoi MHHUMANbLHOMN
TOJILMHE TUIeHKa Oyaer "npocsetistonieii”?

14.2. VYcranoska 1ns Habmiosenus konell HetoToHa oceenaetcs MOHOXPOMATHYECKUM CBETOM AMAHOMH (0,4 MEM, MagaroniuM
HOpManbHO. OnpeaeluTh TONMHAY BO3IYIIHOTO 3a30pa MEHKIY IIOCKOBLINIYKIOH THH30i U CTeKIAHHOI NNACTHHKOH B
TOM MECTE, I'J1E uaﬁmo,uae'rcn [ATOC CBETIIOC KOJIBLO B OTPAAKCHHOM CBETE.

14.3. Onpenenuth 0611IeC YHCIO MAKCHMYMOB, KOTOPOE JacT NH(PAKIMOHHAA PEHICTKA C MOCTOAHHOM 10 MKM M OCBEHICHHASA
MOHOXPOMAaTHYECKMM CBETOM C JUTHHOH BOMIHEL 480 HM.

14.4. Ha amadparMy ¢ KpyrisIM OTBEPCTHEM paguycoM 2 MM MajacT HOPMATBHO MapauIelbHBIH MYI0K CBETA AMTHHOH BOJTHBI
0,5 mxm. Ha myTH myueii, npomieAmux 4yepes OTBEPCTHE, HA PACCTOAHHMH | M moMeliarT 3kpaH. OnpenenuTs Kakoe
HATHO OyneT HaGMoAaThCA B LICHTPE KpaHa B TOUke M H moueMy?

0
14.5. TIyuok MoHOXpoMaTHYecKHX (A=0,6 MKM) CBCTOBBIX BOJTH mamactT mom yrioM 60° Ha HaXOOAIMYIOCA B BO3IYXE
MBUTEHYEO TTeHKY (n=1,3). OnpenenuTs, MpH KakoH HauMMeHBIIEH TOINIMHE TUIEHKH OTPAKEHHBIE CBETOBBIE ROJTHEI
OyayT MaKCHMAJIBHO YCHIIEHBI HHTEPdEepeHIMeH?

15. Moaspuzanus ceera. 3akon Mamoca. 3akon bprocrepa. IMoriomenune u aucnepeust Bo.in. Hopmansnas
H AaHOMAJILHASA JHCTIepeHs

15.1. Tlpu najeHHH cBETa U3 BO3AYXA HA AUINEKTPHUK OTPAKEHHBIH Y4 [IOTHOCTBIO [IOAPH30BaH. YTONI [IpeIoMIeHHs paBeH
30°. Onpenennts YIOJL NajieH s J1yya.

15.2. TInacTHHKa KBapiia TOMMIKHOH d;=2,5 MM NOMECTHIM MEXKIY ABYMSA MAapaielbHEIMH HHKOIAMH, B PE3YNILTATE YEro
IIOCKOCTL TONSPH3alMH cBeta nosepuymack ma yron 30°. Onpexennts tomumuy do KBapueBoil IIaCTHHKH,
HNOMELLEHHOI M1y HUKO/ISIMU, IPH KOTOPOH JaHHBIH MOHOXPOMATHYECKUI cBeT OYAeT NONHOCTBIO TACHTBCA.

15.3. Ha myTu ecTecTBEHHOro cBeTa I[OMELIEHLI JBE IUIACTMHKHM TypmanuHa. [locie npoxoaeHus mniaacTHHkM 1 cser
MOJIHOCTHIO ToJsipu3oBa. 31eck J; U J, — UHTEHCHBHOCTH CBETA, NMPOLIEIIEro riacTiikd 1 u 2 COOTBETCTBEHHO,
yron Mexay HanpasineHuamMa 00 u 0’0’ papen ©=30° OnpenenuTs OTHOIMEHAE HHTEHCHBHOCTEH cReTa Jy 1 Jy.

o

-




15.4. Ha mnonspuzaTop mnagaeT CBET, MNPEACTABNAONIHI co00ff CMech ECTECTREHHOTO H MJIOCKO TMONAPH30BAHHOTO.
VHTEHCHBHOCTH €CTECTBEHHOTO M TUIOCKO TIONSPH3OBAHHOTO CBETAa CBA3aHel cooTHoweHuem I,=2I,. Onpegennts
CTENEeHb MOJIAPH3ALHH TAKOTO CBETa.

15.5. T'paduky MMCTEPCHOHHBIX KPHBBIX 3ABHCHMOCTEIH MOKA3ATENS NPEIOMIEHHS CPETBI OT YACTOTHI () M JUTHHBI BOTHBI A
CBETAa MMEKT BHJ, NpPEJCTARNEHHBIH HAa pucyHkaX. OnpejenuTh KAaKAM BHJIAM JHCIEPCHH COOTBETCTBYHOT YYAcTKH

xpussix CD u A'B'?

C
a, @

16. KpaHTOBas cBOHCTBA 3JIEKTPOMATHUTHOIO H3/IY4eHHH. 3AKOHBI Tel10Boro nsiyyenus. @orospdexr.
®otoubl. /Jlapnenune ceera. Ipdext Komnrona

16.1. Ha pucyHke nokasaHbl KPHBBIC 3aBUCHMOCTH CHCKTPAIBHOM ILUIOTHOCTH JHEPreTHYECKON CBETUMOCTH abCOIOTHO
4EpPHOro Te/la OT JUIMHLI BOJIHBL IIPH Pa3HLIX Temieparypax. Kpupas 1 cooTBeTCIBYET CIEKTPY H3lydeHHs adCOI0THO
uepHoro Tema npu temnepatype 2000 K. Onpenennts, kakoit temnepatype (B K) cootBeTcTByeT KpHBas 2?

r
|

@

l,_,@f?\,

500 20000 R gy

16.2. OmnpenennTs YHEPTETHYECKYIO CBETHMOCTH aOCOMIOTHO YEPHOTO Teld, €CHH €ro TepMOAMHAMHYecKas TeMmepaTypa
T=400 K.

16.3. PrytHas namma umeeT MomHOCTh 150 BT. CKOABKO NpHMEPHO KBAHTOB CBETa MCIYCKAETCA €KECEKYHIHO TPH
W3MYUYEHHH cBeTa ¢ AHHOH BonHbl 600 HM?

16.4. H3onmpoBaHHaA METATMYECKAA MIACTHHKA HETIPEPRIBHO OCBEIIACTCA CBETOM C IUTHHOH BOMHEI 450 HM. B pesynsTate
(poroaddexta, oHa 3apskaercs 1o norenipana (0,76 B. Onpenenuts paboTy BHIX0/a 3NEKTPOHOB H3 METaJLIa.

16.5. Ha pucyHKe MokasaHbl HampaeleHus najatoniero (otoHa (y), paccesHHOro (OTOHA ("{') W 3NIEKTpOHA oTaaud (e).
Vron paccesHust 90°, HarpasiIcHHE JABHAKEHHS WICKTPOHA OTJA4M COCTAaBIsAeT ¢ HANPABICHHEM Iajaiomero (GoToHa
yron ©=30°. UMmnynse nagaiomero ¢ortoHa 3 (M3B-c)/m. OnpelenuTh UMIYJILC IEKTPOHA OTja4u (B Tex ke
eMHMIEAx).

17. DaemenThl aToMuoit pu3NKH U KBanToBoil Mexanuku. [locrynaTsl Bopa. 'unoTesa ne bpoiias.
Hpuauun HeonpeneaennocTd. Ypapnenue Hlpeaunrepa. BoiHopas pyHKINA, H ee CTATHCTHYECKOE
Toakosanue. Ilpasuna 0160pa 118 KBAHTOBLIX NEPEX010B

17.1. B onsite JpBuccona u IxepMepa uceneaopanach AU(PaKIHs dMeKTPOHOB, MPOIIEANINX YCKOPSIONEe HANpsiKeHHe, Ha
MHKPOKPHCTaie HuKens., OnpeaeniuTs, Kak W3MEHHTCS JUIMHA BOJHBI Jie Bpoiins »/eKkTpoHa, eciH ycKopsoliee
HanpaKcHHEe YMCHBIITHTE B 8 pas.

17.2. Ha PHCYHKE TIPEACTABJICHA AHarpaMma 3HEPreTHYeCKuX yponHeﬁ dTOMa BOJ0pO/4d. an KaKOM NEpexoe MpoHCxoJauT
rorsnoieHne poToHa ¢ HanbGonbirel yacToToi?

E.»B n=w

MLLL LS
: =5
085 T n=4
A8 : n=3
34 n=2
e ! n=1

1 2 3 4

o -9
17.3. Tlonoxkenue neimuHKK Maccoii 1-10™ xz onpeneneno ¢ HeonpeneneHHocTho 0,1 MM, OnpenennuTs HEONPEIEIEHHOCTE
ckopocTH AV,



17.4, BeposATHOCTh 0OHAPYXKHTH EKTPOH HA yYacTKe (a,b) 07IHOMEPHOTO NOTEHI[HANBHOTO AHKA ¢ HECKOHEUHO BHICOKHMH
b

cTeHKaMH Boiuucisiercs no gopmyne W = JI(DdX , rae @ — NJI0THOCTh BEPOATHOCTH, onpeaensemas \Jf -QyHKIHeH,

a

BHII KOTOPOii TIpHBENEH Ha pucyHke. OnpeienTh BEPOATHOCTL 0OHAPYKHTD MEKTPOH HA YUacTKe L < X< L
8 2
W
NS
| | |
| | |
| | |
| | |
]
0 L L 3 L
4 2 4

17.5. OmnpeaenuTh MOTEHOHAIBHYIO DHEPIHIO 3JIEKTPOHA, HAXOMAIIErocs Ha TpeThell GopoBckoil opbute aTroma Bomopona.
Panuyc nepeoii 00poBckoil opOUTEI aTOMa BojIopoaa 53 mv. DHeprus 3JeKTPOHA B OCHOBHOM COCTOsIHHH paBHa -13,6 3B.

18. DnemeHTHI AdepHOI PUINKH: COCTAB H XapPAKTePHCTHKH ATOMHOTO siipa. Buabl paaHoakTHBHOTO
Hiydenus. Sjpepusie peakuun. J1eMeHTAPHBIC YacTHILL THILI B3auMoaelcTBUA

18.1.  Omnpenenure, AAp0 KAKOro H3otona yriepoia (o0o3HaueHHOro cHMBoJIOM X) y4acTByeT B SICPHOH peakLuH
4 17 1

X+ 2H8—> EO+ ﬂﬂ?

18.2. Tlepuoa nonypacnajia pajHOakTHBHOTO 3iemenTta 3 waca. Onpele/MTh Yepe3 CKOJIbKO BpeMeHH pacnajercs 75%
PanHOAKTHBHEIX aTOMOB?

18.3. Hazspare yacTHIILI, KOTOPBIE SIBISIKOTCS YHACTHHKAMH CHIIBHOT'O B3aUMOJIEHCTBHS.

18.4. B mpHpome cyIECTBYET UCThIpe THMA (yHIAMEHTATRHEIX B3aMMOICHCTBHIL. B KakoM B3aHMONCHCTBHM YUacTBYIOT
NPOTOHBI M HEHTPOHBI.

18.5. H3pecTHO wueTHpe BHOA (YHIAMEHTANBHBIX B3auMopciicTewil. Kakoe B3amMopeiicTBHE XapaKTepH3yeTcs
CPABHUTENBHOI HHTCHCHRHOCTBEO ~1, a pajmyc cro acitcThus papen ~107° M?

2.Tembl U 3a0a4U HA 30KOHbI U 3AKOHOMEPHOCMU (PU3UYECKUX HAYK O/ U3yYeHUs, QHaAu3a u
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ucnonb308aHUA buonoauveckKux 0b6vekmos u npoueccos

KomneteHuusa MHAUKATOP AOCTMKEHUA KOMNETEHLUU
OnK-1 CnocobeH u3yuath, aHanu3upoBaTb, | ONK-1.2 MpumeHseT 3aKOHH M 3aKOHOMEPHOCTH
ucnonb3oBaTh 6uonoruueckue o06beKThl M | DU3MYeCKMX HayK AN U3YuYeHus, aHanusa u
npoueccs, OCHOBbIBAsICb Ha 3aKoHax M | ucnonb3oBaHnsa  6uonornyeckux 06bLEKTOB U
3aKOHOMEPHOCTAX MaTeMaTUYyeCKUx, (U3NYeckux, | npoueccos
XUMUYECKMX W 6uMonorMyeckux Hayk M UX
B3aUMOCBA3AX
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Hcnmoab3ys ecTecTBEHHOHAYYHbBIE 32KOHbI, BHINOJIHHUTH 32IaHHA MO0 CJASAYIIIMM TeMaM:
2 cemecTp

1. HccrnenoBanue JBHKEHHS MAIIHHBI ATBY/IA C ONPEISICHHBIME ITapaMeTpaMH.
2. Teopernueckue pacucThl TCPMOAMHAMHUYCCKHX BEITHYHH.
3. Teoperndeckoe HCCIEIOBAHNE TAPAMETPOB JIIEKTPUICCKOH [ICITH.

3 cemecTp

4. Teoperudeckoe pacyersl B 00IaCTH MEKTPOMArHETH3Ma M HIeKTPOMATHUTHBIX KOJeOaHHii.
5. Teopernuueckoe pacyeThl B 001acTH BOTHOBOH ONITHKH.
6. Teoperndeckoe pacyersl B 00JaCTH KBAHTOBOH ONITHKA H ATOMHOMH (DH3HKH.

2 cemecTp

1. Yepes uiok B BHJIE CIUIOIIHOIO JUcKa maccoi 50 r, nepekHHyTa HEeBecOMas HEepacTsHUMAas HHUThb, K KOHLAM KOTOPOi
HOJABEIICHE! OJIMHAKOBBLIE IPy3bl Maccoi nmo 100 r (mMammua Arsyna, cM. puc. 1) Paguye nucka 20 cm. Ecim na npasyio
CTOPOHY CHCTEMBI HOJIOKHTE TIeperpy3ok maccoi 50 r, To cucTeMa, NpHAET B IBHAKEHHE (pUc. 2).

qulllul E

(Sl AL

Puc. 1 Puc. 2
HO pe3y.ubraram JAAHHOTIO QI(CHCPHMEHTaJleOTO HCCIIC10BAHKA onpe,nenwrh:
1. ycKOpeHHE CHCTEMBI IPY30B;
2.  MOMEHT CHII, ACHCTBYIOMIHH Ha OI0K.

2. UYepes Onok B BHAE CIUIOWIHOTO JHCKa pajuycoM 15 cm u maccoii 100 r, nepexunyta HeBecoMas HEPACTAIKHMAsL HUTh, K
KOHIly KOTOpOii mojBemeH rpy3 Maccoit 150 r (em. puc. 1). INox neiicTBuem rpysa cuctema NMpUXOAHT B ABMKeHHE (pHc.2).

Puc. 1

Ilo pesynbpTaTaM JaHHOTO YKCIECPHMEHTANBHOTO HCCIEN0BAHHSA OIIPENEIUTD:
1. yrnosoe yckopeHHe OnoKa;
2.  MOMCHT MMIIyJIbca GnoKa.

3. Hexoropas macca asora npu ganeHud 200 klla umena odwem 8 11, a npu masnennn 500 xlla — o6sem 4 1. Iepexon ot
MEPBOIO COCTOAHHMA KO BTOpOMY ObLI CJIC/IAH B JIBA dTala: CHavaa 1o u3odape, a 3aTeM 0 H30Xope.
H306pasuTts faHHbIe NpoLecekl B KoopAMHATaX (P, V), Ha 0CHOBE ECTECTBEHHOHAYYHBIX 3aKOHOB ONPE/ICIHTh:

1. M3MCHCHHC BHYTPCHHCH YHCPrUM IPH H30XOPHOM Mpolecce;

2.  KOJIHYECTBO TEIUIOTEL, OMYYESHHOE Ta30M IIPH NEPEX0IE OT NEPBOTO COCTOAHHA KO BTOPOMY.

4,  HneaneHbli MHOTO4TOMHEIH Ta3, COACP/KANINH KOMMYECTRBO BEINECTBA | MOJB, COBEPIIAET LMK, COCTOANIMH M3 JABYX
H30X0p M JABYX m3o0dap. HaumMenwmuii obbem V=5 1, naubonbmuii V,,=10 1, HauMeHbIlee maBneHue pp,= 100 wlla,
HanbomeIIee Py, =300 Klla.
Hcenenorate TaHHEIE MPOMECCH W HA OCHOBE €CTECTBEHHOHAYYHBIX 3aKOHOB OMPEICTHTE:

1. MHHHMAILHYIO TEMIECPATYPY LHKIA;

2, rtepmuueckuii KITJ nuxia.
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5.  DnexTpudeckas cXxeMa COCTOMT K3 HeTouHHKa Toka ¢ DJIC 13 B, uaeansHOro aMnepmMeTpa u BOIBTMETPA, & TAKIKE JBYX
pesucTopop. [Tokazanus npuOOPOB NPHBEICHE HA PHCYHKE.

o—oL
1001\12

Ha ocHOBE 3aKOHOB MOCTOAHHOTO TOKA TEOPETHYECKH PACCUHTATh MAPaMETPhI 3NEKTPHUECKOH 11eMH:
1.  KIIJI ncrounnka;
2. cuy TOKa, NPOTEKAIONYIO Yepes pesuctop 1.

6. ComporusicHue pesucropa R u3Mepsercs BOJNBTMETPOM W AMICPMETPOM [0 CXCME, [OKA3aHHOH HA pHCYHKE.
Awmmnepmetp nokassiaeT [=1 A, soastmerp U=100 B. Conporusienne sonstMeTpa Ry = 1 kOM.

Hcrnonb3ys 3aK0HbI OCTOAHHOTO TOKA OIPEIETHTD!
1.  cuiy TOKa, IPOTEKAIOMIYIO Yepe3 BOIBTMETD;
2.  CONPOTHBIIEHHE PE3UCTOPA.

7. B npuBenenHoii snexktpuyeckoii cxeme conporusnaenns Ry=20 Om n R,=150 Om. ConpoTtuBnenue BonbT™MeTpa pasto 10
kOwm, a amnepmetpa — 0,4 Om. DJIC nctounuka paena 36 B, a sHyTpentee conporneiaeane — 1 Om. Ha pucyHke npueeacHs
IIKAIIBI BOJBTMETPA M aMIIEPMETPA C HX NOKA3aHHAMH.

—I R1 I— —I R':.'

HCHOJ’IBB}’H 3aKOHBI TOCTOAHHOTO TOKA OTNPEACTATE:
1. NaaeHHue HANPAMKEHHA Ha HCTOYHHKE TOKa;
2. BEPHOEC JIM 3HAYCHHE TTOKA3BIBACT BOJ'II:TMG’T]J? OTBET MOSCHHTE.

3 cemecTp

8. DnexTpoH Npoiis YCKOPAIOUIYIO Pa3HOCTD MOTSHIHAIOB M Moly4Yus sHeprio 400 3B, Baeraet B 0IHOPOAHOE MATHUTHOS
MOJe HANPHKEHHOCTBIO 450 A/M NepneHAHKYIAPHO NTHHUAM WHAYKUMH. MCHONb3ys ecTeCTBEHHOHAYYHBIE 3aKOHBI
Onpe/eNHTh:

1. CKOpOCTB 37IeKTPOHA;

2.  paaMyc KPHBH3HBI TPACKTOPHH 3/1eKTpoHa. (8 Gannos)

9. BUTOK W3rOTOBJICHHBIH M3 ATFOMHHMCBOIl NPOBOJOKM UIMHON 10 ¢M M IUIOMANBIO HOMepedHoro cedeHus 1,5 mm*

MOMEIIEH B OJHOPOJIHOM MAarHMTHOM 1odie ¢ HHaykuwmed 0,5 Tin, npudeM II0CKOCTh BHTKA TNEpHEHAHKYIAPHA JTHHHAM
MarHuTHOH MHAYKUHHA. [loe HauMHaeT yOBIBATH ¢ MOCTOSHHOW CKOPOCTBIO Tak, 4yro 4depes 0,02 ¢ ero 3Ha4eHHE AOCTHTAeT
0,06 Ta. Mcnonb3ys ecTeCTBEHHOHAYYHLIE 3aKOHBI ONIPEACTHTS:

1. conpoTHBIEHHE BHTKA;

2. 3apsal, NpoIIeAIHii 10 BUTKY 3@ 3TO BpCMsL.
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10. Pesucrop, Karymika HHAYKTHBHOCTH W KOHJCHCATOP COCIMHEHBI MOCIEAOBATENBHO H IIOJKIIOYEHBI K HCTOYHHKY
NepeMeHHOr0 Toka, u3MeHstomerocs no 3axkony I =0,1 cos 3,14t (A). Ha pucynke npencrasnena (aszopast quarpamMma
NaJIeHHH HANPSUKEHHH Ha YKa3aHHBIX JJeMeHTax. AMIUIMTY/HBIE 3HAYEHHs HANpPsIKEeHHi COOTBETCTBEHHO pPaBHBI Ha
pesuctope Up=2 B; Ha KaTylIKe HHAYKTHBHOCTH UL=€'B; Ha koHnaeHcatope Ugs=2 B.

A
UL
UR_
- )-X
VUC

Hcnons3ys ecTecTREHHOHAYYHBIE 3aKOHBI ONPE/ICHTh:
1. eMKOCTHOE COIPOTHBICHHE;
2. casur a3z MekIy HANPsKEHUEM H CHIIOH TOKa.

11. B onmire KOHra paccrosnue mesxkay memnsma 0,5 mm. PaccrosHue or menel 1o skpana 2 m. PaccrosHHe oT meHTpa
aKpaHa 10 ToukH M paBHO x=2 MM. [THHA BOJIHEL, nagatoniero ceeta 600 HM.

M

Hcrons3ys ecTeCTBCHHOHAYYHBIC 3aKOHBI OIPEICINTS!
1. onTHuYEcKylo pasHOCTb X044 BOJIH OT HCTOYHHKOB Sy U §; 10 Touku M;
2. KOOPIAUHATY TPETLEIO MAKCUMYyMa.

12, JludpakumoHHas pemeTka ¢ MOCTOSHHONH 5 MKM OCBELIAeTCs MOHOXPOMATHYSCKHM CBETOM C JUIHHOH BOmHBI 520 HM.
DKpaH PacnoIokeH Ha paccToAHMH | M oT pemeTku. Menons3ys eCTCCTBEHHOHAYYHBIC 3aKOHEI OTPE/IETHTE:

1. HauboneuIMii OPAIOK CMIEKTPA, MOTYUeHHBIH ¢ MOMOMNIBLIO PEIeTKH;

2, paccTosHHE 70 2 FMaBHOTO MaKCHMYMa OT HeHTPa TH(PAKIHOHHOH KADTHHEI.

13. Ilydok cBera NOCJIEAOBATENLHO NMPOXOAMT 4epes JBa HHMKOIS, IJIOCKOCTH MPOMYCKAHHS KOTOPLIX 00pasyloT MemaIy
coboii yron 60", Koadduunent nornomenns kaxaoro nuxons paser 0,15. Mcnosip3ys ecTecTBEHHOHAYIHBIE 3aKOHBI
OMpeIeNInuTh:
1. cBA3b MeXIy HHTEHCHBHOCTBIO AJA0IIEro CBETa U CBETA, MPOLIEINIEro Yepes3 NepBblii HUKOMb;
2. BO CKOJBKO pa3 My4OK CBETA, BBIXOAALIMH W3 BTOPOTO HHKOIA, OCHAa0IEH MO CPaBHEHHIO C MYYKOM, MAJAIOMIHM Ha
NepBBIii HHKOMB.

14. MouwHocTs HnyueHHs aGCOIOTHO YepHOro Tena paeHa 25 kBr. MakcumyMm DHepruu H3IydeHUs HPUXOAHTCA HA JAIHHY
eonHEl 0,5 mrwm. IlocrosaHas Credana-bonsnmana 6=5,67-10% BTF'(MZ-K4), nmocrosHHas BuHa b:2,9-10'3 M-K. Henonszys
COOTBETCTBYIOIIHE 3aKOHBI TEMUIOBOTO H3My4YEHHS ONPEISIHTh!

1. Temneparypy AUT;

2. UIOWA/k HAY4arolieH NOBePXHOCTH.

15. B pesynbrare sdypexra KomnroHa (hoTOH TIpH COYIapEHHH € 3JeKTPOHOM ObLI paccesH Ha yrol 60", Dueprus (poToHa [0
paccesauss 1,5 MbB. KomnroHoBckas nnuHa BONHBI A8 2ekTpoHa 2.4 nm. [IpuMeHss eCTCCTBCHHOHAYYHBIC 3aKOHEI
ONPENCIHTE:

1. wW3MeHeHHe IUIMHEI BOJHBI (DOTOHA;

2. KHMHETHYECKYIO 3HCPTHIO 3NEKTPOHA OTAAaYH.

16. DHeprus 1eKTPOHA B OCHOBHOM COCTOSHHM aTOMAa BoJopoja pasHa -13.6 B, Paauyc nepeoit Goposckoii opdutel atoma
Bojopoaa 53 nm. [IpuMeHss ecTeCTBCHHOHAYYHBIC 3AKOHBI ONPEICIUTE:

1. nonHyO YHEPrHIO MIEKTPOHA Ha TpeTheii OopoBekoil opbuTe;

2.  NOTCHUHANBHYIO YHCPIHUIO HMCKTPOHA, HAXOMALIECIOCs Ha TpeThel opOuTe.

4. ®aiin u/unu BT3 ¢ NOAHLIM KOMMAEKMOM OUEeHOYHbIX Mamepuasoe npuaa2aemcs.
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