MPUTOXKEHME A
®OH/, OLLEHOYHbIX MATEPMANIOB A1 MPOMEXYTOYHOM ATTECTALMU
NO AUCLUNAUHE «du3nka»

1. lMepeyeHb oyeHOYHbIX cpedcme 049 KomnemeHyuli, popmupyemoix 8 pe3ysbmame 0ceoeHus
oucyunnuH.!

. Cnoco0
Kon koHTpO1HpYyeMOii KOMIIETEH T OueHo4yHOe CpeaACTBO
OlleHUBAHMS
Kommnekr
OIIK-3: Cnoco0OeH NpUMEHSTh
. . KOHTPOJHPYIOIINX
COOTBETCTBYIOIIUN (PU3UKO-MaTEMaTHYECKUN
MaTEepHAIIOB IS
anmapar, MeTObl aHAJIM3a U MOJICTTUPOBAHUS,
3auerT; 3K3aMeH 3aueTa; KOMILIEKT
TEOPETUYECKOT0 U IKCIIEPUMEHTAIBHOTO
KOHTPOJIHPYFOIIIHX
UCCJICIOBAHMUS TIPU PEIICHUH
MaTepHUaoB s
npoeCCHOHANIBHBIX 3a7a4
PK3aMeHa

2. OnucaHue nokazameneli u Kpumepuee oyeHuseaHusa KomnemeHuuii, onucaHue wkan
oyeHueaHuAa

OueHunBaemble KOMMETEHUMM MpeacTaBneHbl B pasgene «llepeyeHb NNAHUPYEMBbIX
pe3ybTaToB 06yYeHUA NO AUCLUNANHE, COOTHECEHHbIX C UHAMKATOPAMM AOCTUNKEHUA KOMNETEHL MM
» paboyei nporpammbl AUCUMNANHBI « PU3MKaY.

Mpu  oueHWBaHMM CcOOPMUPOBAHHOCTM  KOMMETEHUMMA NO  gucumnanHe  «Pusmka»
ncnonbsyetca 100-6annbHas WkKana.

Kpurepnii Onenka no 100- Ounenka no
0AJIJILHOM IIKAJIe | TPAAUIMOHHON HIKAJIe
CryzneHT ocBOMI U3y4YaeMblii MaTepua 75-100 Omauuno

(OCHOBHOI U AOTIOHUTENbHBIN ), CHCTEMHO
Y TPaMOTHO M3JIaraeT €ro, OCyIleCTBISET
MOJIHOE Y MIPABUIILHOE BBITIOJIHEHUE
3a/IaHUI B COOTBETCTBUH C UHIUKATOPaMU
JOCTUKEHHSI KOMIIETEHIUH, CIOCOOEH
OTBETUTH Ha JIOTIOJHUTEJIbHBIC BOITPOCHI.

CryneHT ocBOMI M3y4YaeMblii MaTepUal, 50-74 Xopowo
OCYIIECTBJISIET BBINOJIHEHNE 3aJaHU B
COOTBETCTBUM C UHJIUKATOPaMHU
JOCTUKEHHSI KOMITETEHIIHI ¢
HENPUHIMITHAIBHBIMU OLIHOKaMHU.

CTyeHT JEMOHCTPUPYET OCBOEHUE TOJIBKO 25-49 Yooenemeopumenvno
OCHOBHOI'O MaTepuaia, MpH BHIIOJIHEHUU
3aJJaHUi B COOTBETCTBUH C MHIUKATOPAMU
JOCTHKEHUSI KOMIETEHIUI 10MyCcKaeT
OTIeNbHBIE OIIMOKH, HE CIIOCOOEH
CHCTEeMaTH3HPOBaTh MaTepHaI U JIeNaTh
BBIBOJIBI.

CTyzneHT He OCBOWJI OCHOBHOE COZEpKaHHUE <25 Heyoosnemseopumenvho
M3y4aeMoro Marepuaa, 3a1aHus B
COOTBETCTBUH C MHJIMKATOPAMHU




JOCTHIXKCHHUA KOMHeTeHLII/If/’I HE BBIITIOJTHCHBI
HJIW BBITIOJHCHBI HEBEPHO.

3. Tunosble KOHMPOsbHbIE 300aHUA unu uHsle mamepuarnsil, Heobxodumolie 0515 OYeHKU YPOBHA
docmuiceHuA KomnemeHyuli 8 coomeemcmeuu ¢ um)uxamopamu

1.3a0a4u Ha npumeHeHuUe hyHOaMeHMAAbHbIX 3KOHO8 (PU3UKU

KomneteHuusa UHaMKaTop AOCTUKEHNA KOMNETEeHLUH

OMNK-3  CnocobeH npumeHaTb  cooTBeTcTByoWwmid | OMK-3.2 MNpumeHseT ecTecTBEHHOHAy4YHble W/uan
dU3NKO-MaTeMaTUYECKUI annapaT, MeToAbl aHaAn3a u | obLLenHKeHepHble 3HAHUA

MOAENNPOBAHUA, TeopeTnyeckoro "
3KCNEPUMEHTANbHOIO UCCNEA0BaHUA NPU  PELIEHUN
npodeccMoHanbHbIX 3a4a4

HI)HMEHHH €CTeCTBEHHOHAY'YHLIC 3HAHHA H 3aKOHbI, METOAHUKY pPellIeHHA TIPaAKTHYeCKHX 3aaat,
PCIUMTD 3a1a41 HA CJIEAYHOUHE TEMBI:

2 cemecTp

1. KuneMmaTHKa IOCTYIATENBHOTO H BPALIATEIbHOIO JBHKEHHS.
. JliHaMuKa ocTynaTensHoro AsHxeHusA. CHITbI B MEXaHHUKE.

. JlMHamMuKa BpalaTeNbHOIO JABUIKEHUS TBEPOIO Tela.

. 3aKOHBI COXpaHCHHS PHEPTHH, HMITYIIbCA, MOMCHTA HMITYJIbCA.

U B W N

. MonexkynsapHO-KHHETHYECKasT TEOPHS HACAIBHBIX Ta30B. YPaBHCHHE COCTOSHHS HMICAIBHOTO Taza.
3axoH Makcenna o pacnpeaelIeHHH MOJIEKYN HAEalbHOTO ra3a Mo CKOPOCTSIM.

6. TepmoauHamuka. 3akoHbl TepMOoAHMHAMHKH. LIMKiIel. KIIJI TeIUIoOBEIX ABHUraTeei.

7. DOnekrpocratudeckoe nojie B Bakyyme. [lpuHimn cynepriozunuu. Teopema Taycca s
BIIEKTPOCTATHYECKOTO 110JIs B BAKYYME.

8. JIu1IEeKTpUKH U MPOBOJHHKHU B 3JIEKTPHUECKOM I10JIe. JHEPIUM IEKTPOCTATHYECKOTO MOJIS.

9. [IlocrosnHHBI dnmexTpHUecKui TOK. PaboTa M MOLIHOCTB AIEKTPHYECKOTO TOKa. 3akoH J[Dkoyms-
Jlenna. Ilpasuna Kupxrodga.

3 cemecTp

10. Maruurtnoe none B Bakyyme. [IpuHuun cynepriozuuuu MarHuTHeIX nodei. Cuna JlopeHua u cuia
Ammnepa. Teopema "aycca a8 MarHUTHOTO MONS B BAKYYME,

11. MarauTHOE TI0JIC B BEIICCTBE. DNEKTPOMAarHUTHasA HHAYKIHA. CaMOMHIYKIMSA. DHEPrHs MArHUTHOTO
TOJIAL.

12. Teopusa Maxcremna i anekTpomaruuTaoro rmoss. CucreMa ypasHeHHH Makcpenna B MHTETpaibHON
u quddepeHimansHoi Gopme.

13. CpoOojnble, 3aTyXalolUue U BBIHYMKICHHbIE KOJIeOaHWA. DJIEKTPOMATrHUTHBIE BOJIHBI. JHEPIrUs W
HMIIYJILC 3JIEKTPOMAaruuTHOro moJis. Bexrop Ymosa-IlolinTHHra.

14. UnTephepennns 1 1A(paKiis CBETOBLIX BOJH. JJupaKIMOHHas pemeTKa.

15. Tlonapuzarms ceera. 3akon Maimoca. 3akoH bproctepa. Tlormomenne w aucnepcHs BOJH.
HopmaibHast 1 aHOMaJIbHAsI JUCIIEPCHSL.

16. KBantoBas cBOMCTBa DIEKTPOMArHUTHOTO M3IYYeHUS. 3aKOHBI TEILIOBOro u3ny4eHus. Mortoaddext.
®dotonsl. Jlanenue ceera. Iddext Komnrona.

17. DnemenTbl atoMHOM (U3MKM U KBaHTOBOW MexaHuku. [loctymarel bopa. Tmnoreza ne bpoiins.
[IpyHuMn HeompeneacHHOCTH, YpaBHenue llpemwnrepa. BomHOBass ()YHKLHSA, M €€ CTaTHCTHYECKOC
Tonkoeanue. [IpaBuna oTbopa /sl KBAHTOBHIX ITEPEX0I0B.

18. DnemeHTh! sigepHON (U3MKK: COCTAaB W XapaKTEPUCTUKH ATOMHOrO sjapa. Buael pagnoakTHBHOTO
U3ITyYeHus. SlaepHbie peakiuu. DJIeMEeHTapHbIEC YaCTUIIbL. THIBI B3aUMOACHCTBHUSL.
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2 cemecTp
1. Kunemarunka NoCTYNATS/1IbHOI'0 H BPpAlIATE/ILHOI'0 IBHAKEHHH

Touka M aBuKercs 1o ClHpald ¢ MIOCTOAHHOH 110 BEIHYHHE CKOpPOCTBLIO B HAIPaBJICHHH, YKa3aHHOM Cl'peJlKOﬁ.
Oupene;m‘rb, KaK H3MEHAETCH BEJIHYHHA HOPMAJIbHOIO YCKOPEHHA H TAHI'CHIHAJIBHOI'O YCKOPEHHA.

M
—

VI10Boe nepeMeleHHe Tela MeHseTes ¢ TeYeHHeM BPeMeHH t 110 3axony @ =(26-2t+5) (pax). Onpenelurs yriosoe

YCKOpPEHHE Telna.
3aBMCHMOCTE YIJIOBOH CKOPOCTH OT BpeMeHH moka3aHa Ha pucyke. Onpesendth YrIoBOE nepeMelieHde Teia 3a
MPOMEKYTOK BpeMerH o1 0 10 6 ¢.

Teno GpoLIeHO ¢ NOBEPXHOCTH 3eMIIH ¢O ckopocThio 10 M/c mog yriom 45° k ropuzonty. Onpesenuts paguyc KpUBHIHEL
TpaeKToOpuH B BepxHeii Touke. ConpoTHBIeHHEM BO3lyXa npeHebpeds.,

Touka ABHKETCA 110 OKPYKHOCTH COMVIACHO ypaBHeHHIO @=51% (paa). HopmanbHOe YCKOPEHHE TOUKH B MOMEHT BPEMEHH
t=4 ¢ paBHO 36 M/c?. OnpeaenuTh pagHyC OKPYKHOCTH.

2, HHI—I&MHK& MoCTYNaTeJLHOI0 IBHKEeHH . Cuabl B Mexanuke

Ha pucynke nmpuseneH rpadHk 3aBHCHMOCTH CHIbL, JSHCTBYHIIIEH Ha Teno, oT BpeMeHH. OnpenenuTh H3MeHEHHE
MMITYIIbCA TeJa 32 NMepBbie 3 CeKyH/Ibl JBHIKEHHS.
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3aBUCHMOCTh WMITYIbCA YACTHIIBI OT BpeMeHH omuchiBaetcsi 3akowoM P=3ti +8t°j, rne I u j - BexTOpHI

KOOpAMHATHRIX oceii X, Y cooTBeTcTBeHHO. M300pasute 3aBMCHMOCTE mpoekumuii cunbl Fx u Fy, meficTeylomeil Ha
YACTHLY, OT BPEMEHH.

YeTelpe mapuka pacroliokeHbl BAOML NPAMOH. Macchkl mapHkoB cieBa Hampaso: 2 T, 1 T, 4 r, 3 1. Paccrosnus Mexay
coceaHUMH wapukamu 1o 20 cy. OnpeaenuTs NoNnoKeHHe LEHTPa Mace CHCTEMEL.

JlMHaMoMeTp ¢ TPY30M, 3aKPerIeHHBIH HA MOTOJIKE HeNOJBHKHOIO NH(TA, MOKA3BIBAET 3HAYEHHE CHIIBI TSXKECTH Ipy3a,
paenoe 14 H. Onpeaenuts Bec Tena B TuTe, ABMAKYIEMCA PABHOYCKOPEHHO BHU3 ¢ YCKOPEHHEM 2 m/c?.

B arrpakumone uenosek MaccoH S50 Kr ABHKETCA HA TENEKKE MO PEIbCAM M COBEPIIACT «MEPTBYIO» INCTIIO B
BEPTHKAILHOMH MJIOCKOCTH MO KPYrOBOH TPAGKTOPHH paauycoM 6 m. Onpenenuts CHIy JaBJIEHHSA YENOBEKA HA CHACHHE
TEJICKKH NPH CKOPOCTH MPOXO/KACHNA HHAKHEH TOUKH 36 KM/,

3. /JIunaMuka BpamarejJbHOro JBHKEHHN TBEPA0ro Te/1a

JIMCcKy MpHOany yriaoBoe yckopenne, npunoxkus cuiny 10 H mo kacatenesHoii k 0bomy micka Ha paccToaHud 10 ¢M oT ocH
Bpauienns B Teuenne 0,4 c¢. OnpeneauTs HA CKONBKO YBEIHYHIICS MOMEHT HMITYILCa AHcka?
JIMCK HauMHAET BpAIATRCA 110/ JSHCTBHEM MOMEHTA CHIT, TpadiK BPEMEHHOI 3aBHCHMOCTH KOTOPOTO NPE/ICTARICH Ha
PHCYHKC. HTSUGpa'jHTb rpa(bmc‘ INPaBHIIBHO mpaxcaroumﬁ JABHCHMOCTE }/T.I'[OBOi;.[ CKOPOCTH JTHCKA OT BPCMCHH.

M

b Gt
Ipu BEICTpeNe Opyans CHAPAN BLUIETEN M3 CTBOIA, PAcOI0KEHHOT0 Mo YrioM a=60" K TOPH3OHTY, BpaIasch BOKPYT
cBocit mpogonsHOi ocu ¢ yrimoBoit ckopocThio =100 pan/c. Ha cTBON opyaus BO BPeMs BEICTpEa ACHCTBYCT MOMCHT
cun 150 kH'M, Bpems BHXEHMS CHapaia B CTBOJE t=2:107 c. OnpenenuTe MOMEHT MHEPIMH CHapsja OTHOCHTENIBHO
ATOH OCH.
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MomeHT uHepiK cTepikas amuHoit L=0,6 M 1 Maccoit m=1 Kr OTHOCHTENBHO OCH, TIPOXOJIALICH Yepe3 LEeHTP MAce, PaBeH
0,05 kr-m?. OnpenennTs MOMEHT HHEPLHMH OTHOCHTEIBHO NTAPALIENbHOH OCH, TIPOXO/IALIEH HEPe3 CTEPIKEHb HA PACCTORHHH
L/6 or ero KoHIa.

Kunernueckas 2Heprus paBHOMEPHO BpAlAKOLICTOCs wapa ¢ yrnosoil ckopocteio 4 paj/c pasna 40 k. Onpenenurs
MOMEHT HMITY/IbCA 3TOTO LIapa.

4. 3aKoHBI cOXpAHEHUS IJHEPIHH, HMIY.ILCA, MOMEHTA HMITYJIbCA

Hebonbioe Teno maccoit 100 r naunnaer apiwkeHHe 63 HaUaMbLHOH CKOPOCTH MO TIAKOH JIeASHONH TOpKe U3 TOUKH A.
Tpenue orcyTcTBYeT. 3aBHCHMOCTH TMOTEHIHANBLHOH HEPTHU Tela OT KOOPAHHATHI X H300paskeHa Ha rpaduke Eq(x).
OnpenenuTh CKOPOCTE Tena B Touke C.
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Manenpkuii My aBMKeTCA co ckopocThio 6 M/c. HaBetpeuy emy mBmkercs maccuBHas mmta. CKOpOCTh MAYa mocie
abCcoMTHO YIPYyTroro yaapa o TnTy paeHa no moaymo 10 m/c. Onpenenyte CKOPOCTE TITHTEL.

JIspiHEK Maccoii 75 Kr cnyckaercs ¢ ropbl BeIcoToi 18 M 1 mpoekaeTr no ropH3oHTANIBHOM JbBKHE 10 ocTaHoBKH 100 M.
OnpelenuTs CHIY TPEHHS CKONBLKEHHS 10 TOPH3OHTAILHON I[IOBEPXHOCTH, CYHTAsl, YTO [0 CKIOHY TIOpbl JIBLKHHK
CKOIB3UT 0e3 TpeHHs.

Yenosek Bpalaercs Ha ckambe JKykoBckoro ¢ yriosoii ckopocteio 1 pan/c. TTpn 3ToM cymMMapHbIil MOMEHT HHEPIHH 4
kr-M°. UesloBeKk MEPEXOHT GIHKe K LEHTPY, TAK YTO MOMEHT MHEPLMH YMeHbaercs 10 2 kr-m®. OnpesieliuTs, yeMy
CTaHET PaBHOIl yrioBas CKOPOCTL BpallleHHs.

1llap ¢ noslit IWIMHAP, HMEIOLIHE OIHHAKOBLIE MACChl U PAJMYChl, BKATLIBAIOTCH 10 HHEPLUH De3 [1POCKab3bIBAHUS HA
ropky. Hayanpusle ckopocTH Tel oJuHAKOBLL OnpeleluTh OTHOLICHHE BLICOTBI IOIALEMA HIapa K BLICOTE MOABEMa
MOJIOro HHIHHIPA.

MoJieKyJIIPHO-KHHETHYeCKas TeOPHS HACAIbHBIX I'a30B. Y PaBHEHHE COCTOSHUA HICAIBHOIO rasa.
3akon MakcBe/lia o0 pacnpefeleHHH MOJeKY HIeaJILHOr0 ra3a mo cKopocTsM
B Tpex oiMHAKOBBIX COCYIAX HAXOAMTCH OJMHAKOBOE KonHuecTBO rasza, npudem Ti1>T»>Ts. Onpesenurts kakas KpHBas
OyIer onuceIBaTH paclpeeneHie CKopocTeil Monekyn B cocyae ¢ Temneparypoid Th.

()

(9]

v

OnpenennTs, KaK M3MEHHTCS KOHLEHTPALHS MOJEKYI ra3a, HMEIOWIEro HaYalbHyo Temneparypy 350 K u mHauansbHoe
nasienune 150 xla, eciim ra3z n3odapuuecku Harpers g0 700 K?

WneankHeIi Ta3 NOCTOAHHOM MACCHI, HAXOMAIMHCA B IMIMHAPE, MEPEXOIHT W3 OIHOTO COCTOSHHA B JPYroe, TaK uTo
MaBIIEHHE BO3pacTaeT B 3 paza, a o0beM yMeHBIIaeTcsa B 2 pasza. B HauageHOM cocToAHHM Temmepatypa paena 300 K.
OnpenenuTh KOHEYHYIO TEMIIEPATYPY rasa.

Ilpu Temmepatype 200 K nvaubonee BepoATHas CKOpocTE Monekya pasHa 300 w/c. OnpemenuTs cpemHIOR0
apHMETHIECKYIO CKOPOCTE MOJEKY! Taza mpH Temmepatype 800 K.

Onun dannon odwsemom 10 11 conepiut kuciopoa noa aasnendem 1,5 MIla, a apyroii danmon odbsemom 15 11 conepxut
azor noja pasjnenueM 2,0 MIla. Korpa Gannons! coeguuung, oba raza cMelianuck, o0pazoBaB OJHOPOAHYIO CMECh.
Ornpee/IuTh HOTHOE AABICHHE CMECH.

6. Tepmoaunamuka, 3akons! TepmoauuamMuku. Hukisl KI1JT TeiloBeix Asurareeii

MonsipHast  TEIIOEMKOCTE MOJIEKYIbl HealbHONO rasa Ipd nocrosHHoM o0Obeme pasHa Cv=8R/2, roe R
YHHBEpCAJILHASA ra30Bas nocrosaHHas. OnpeieniTh YHCIo BpalaTebHbIX CTereHeH cBoBO0Ibl MOJIEKYIIbL.

2 mons wjeansHoro rasza npu rtemneparype 400 K yeenuuun cpoit obsem B 2 paza. Onpenenuts pabory
M30TEPMHYECKOI0 PACLIMPEHHS.

10 Mok HieaLHOrO OJHOATOMHOIO r'a3a IIPH [OCTOSHHOM JIABIEHHH HAIPENIH TaK, YTO €ro TeMIEpaTypa H3MEHHIACk Ha
50 K. Onpeenurs KOIHMYECTBO TEILUOTH, NOABEACHHOE K Ia3y.

3 Mol IByXaTOMHOIO MICANILHOIO ra3a IpH NOCTOSHHON TeMmilepaType ysellMuui csoit obbem B 4 pasa. Onpenenntb
W3MEHEeHHe SHTPOIIHH ra3a.

WneanpHas TerioBas MaluvHa 3a UMk cosepiuaer pabory 500 JIik v oTAaeT XONOAMIBHUKY KOJHYECTBO TEILUIOTHI,
paenoe 200 M. Onpenenure KI1J Ternosoi MaluHel.
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7.  Daexrpocraruueckoe noje B pakyyme, [Ipunuun cynepnosuuuun. Teopema IN'ayeea nas
3.]]BK"I'pUC'I‘a'l'Ml[ecﬂ{l[‘ﬂ moJif B Balcyyme
DNEKTPHYECKOE MONIEC CO3MAHO JIBYMA TOYCHHBIMM 3apsajaMH (1 = +q M qz = +2q. Onpejenurs HaNpAKEeHHOCT H
IoTeHUHAal I10J18 B TOUYKE A.

A
@ e

Ione cozaano deckoHeuHOl paBHOMEPHO 3aPAMKEHHOH MIOCKOCTRIO ¢ TIOBEPXHOCTHOH TJIOTHOCTRIO 3apsja —G. YKamkuTe

HampaBJICHHE BEKTOPA HATIPAXKCHHOCTH JICKTPHYCCKOTO NOJIA Eu rpaaueHTa NOTEHIHAIA Vq) B TOuKke A.
1

-G 1

H306pa3uts rpadHk 3aBUCHMOCTH HAMPSKEHHOCTH 3IEKTPOCTATHYECKOrO MO OT PACCTOAHHA (OTCUHTHIBAEMOrO OT HX
LIEHTPA), CO3JAHHOTO JIBYMS KOHLICHTPHUYECKHMH cepami ¢ 3apsgamu , = 2q, q, =—q u R2=2R:.

BJTCKT'[)H‘{CCKOC moae CO3/1aH0 JIBYMA OECKOHEUHBIMH napauiCJIbHBIMH TNTOCKOCTAMH, 34PAKCHHBIMH C NMOBECPXHOCTHBIMH
miotHoctsiMu 6 u —36. Ha PHCYHKC 1OKd3dHd Ka4CCTBCHHAA 3dBHCHMOCTE NPOCKIHH HANPAMKKCHHOCTH I10JIA E. or
KOOPJIHHATBI X BHC TUIACTHH U MCHLY TUTACTHHAMH. H'iOGpH'iHT}; 3aBHCHMOCTE NMOTCHIIHATIA 1O (p OT KOOPJIMHATHI X BHE
TIACTHH 1 MEKY TUTACTHHAMHA.

+o -20
MeTanmudecknil map MMeeT 1eKTPUYecKHit 3apan g, paauyc 1apa 10 cm. HanpakeHHOCTh 3MEKTPHYECKOro Mmojis Ha
paccrosaun =10 eM oT noeepxHocTH BHe mapa pasHa E = 20 B/m. Onpenenuts 3HadeHus HanpsxeHHOCTH E; u
MOTEHIHANA (1 IEKTPHYECKOro Mo Ha PACCTOAHHH 1= €M OT 1ieHTpa mapa?
8. ,[lHQJ'IEKTpIrIKH H NPOBOJHHKH B 3JIECKTPH4Y€CKOM MoJIe. 3HepI‘HH YIEKTPOCTATHYECKOT0 1MOJIA
IMpu nepexoje H3 OJHOH JAHONIEKTPHHECKOI Cpejibl B JIPYTYI0 JIMHHH HanpskeHHocTH E mayr tax, Kak nokasaHo Ha
PHCYHKC. YUHMTBIBAs, YTO AH3ICKTPHYCCKAas NPOHMLACMOCTh NMCPBOH CPCaBl g, =2, & YIIBI 0=30" u [5:450,

ONPENENHTD IHINEKTPUYECKYH NPOHHIIAEMOCTb BTOPOH Cpenkl €, .

@ @

OmnpenenuTh TMOTOK BEKTOPA EKTPHUECKOTO CMEIICHHA Yepe3 MOBEPXHOCTh KyDa ¢ AnmuHOH pebpa 1 cm, B meHTpe
KOTOPOro HaxomuTes 3apsan 2 MK,

Konpencatop ¢ JMAIEKTPHKOM € OTHOCHTENLHOH JMIJIEKTPHYECKOH NPOHHIAEMOCTBIO 6 NPHCOEHHEH K HCTOYHHKY
TOKa. DJHEPrus dEKTPHYECKOro Mo 3Toro KoHuaeHcatopa pasHa 32 JIik. OnpenenuTb 3HEpPrHio dMEKTPHICCKOTo IO
KOHJICHCATOpa IOCIIe YAANeHHs IHIIEKTPHKA.

OnpenenuTts 3apsii TPETHETO KOHAEHCATOpPa, H300paKeHHoro Ha pucynke, ecim: C1=9 n®@, C;=3 n®, C:=6 ud, Uy=20

kB.
C
—
1,

g

2 -

Cula NpHUTSKEHHS Mexly IUIacTHHAMK Iutockoro koujaeHcaropa 18 MH. Onpenenuts 00beMHYIO IUIOTHOCTE SHEPIHH
NEKTPOCTATHYECKOrO OIS 9TOTO KOHACHCATOPA, CCIH IUIOLIALb KAk 10l H3 06KIanok 3 oM’
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9. Ilocrosunplii yekTpuyeckuii Tok. Padora n Mmomnocrs 2iekrpuyeckoro toka, 3akon kovasi-Jlenna.
Ipasnaa Kupxroga
9.1. Ha pucyHke nokasaHa 3aBHCUMOCTB CHIIBI TOKA B ICKTPHYECKON Lenu oT epeMeHH. OnpeaeiuTh 3apsajl, NpoLeImui no
NPOBOJHHKY B HHTepBaie Bpemend o1 0 1o 10 c.
1, MA
30-

20

] 510 15 20 A€
9.2, DJIC barapeu npencrapneHHoll Ha pucyHke — 5 B, ee BHyTpenHe conpotusinenue 1 Om, Tlpu conporusiaeHun peocrara
Ri=4 OM uneanbHBEIH BOMBTMETp mokasbiBaeT 4 B. IlpH kakoM compoTHBIEHHH peocTaTa Ro MacanbHBIH BOMBTMETP

nokaxker 3 B?
of
Tr R

9.3. Pesucropsl conporueacHreM Ri = 100 Om u R = 90 OM BKIIOYEHB! MOCISHOBATENBHO B ceTh. ONpenennTh, Kakoe
KOJTHYECTBO TEIUIOTHI BBIIENHTCA B pesncTope Ra, ecnu B pesucrope Ry Beigemwiock 10 k/Ik Ternnorst?

9.4. Cuia TOKa B NMPOBOJHHKE PAaBHOMEpPHO yBelHuuBaeTcsa OT [(=0 10 HEKOTOPOro MaKCHMAILHOTO 3HAUSHHSA B TEUCHHE
Bpemenn 10 c¢. 3a 3T0 BpeMs B MPOBOJHHKE BBIASIWIOCH KOMHYECTBO Terwnorhl 2 k/lk. Omnpenenuts CKOPOCTH
HAPACTAHHS TOKA B [IPOBOJIHKKE, €CIIN €0 CONPOTHBIIeHHE pasHo 3 Om.

9.5. B anektpHueckoii cxeme, MpeaCcTaBICHHONH HA PHCYHKE, £:=2 B, £3=4 B, Ri=4 Om, R:=6 Om, Rs=3 Om, [,=3 A, [,=2 A.
Onpenenuts Benmuuny DJIC HeTouHuKa TOKA €1.
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10. MaruuTHOe nosie B BakyyMe. [IpuHIun cynepno3uuun MarHuTHeIX nojeii. Cuaa JlopeHua u cuna
Amnepa. Teopema I'aycea 11 MArHUTHOTO MOJISE B BAKYYMe

10.1. Ha pucynke n300paxeHsl CeYeHHs JABYX NapallelbHbIX MPAMOIHHEHHBIX JIHHHBIX MPOBOJHHKOB C MPOTHBONOMOKHO
HampasIeHHbIME ToKaMH, TpraéM 11=212, OnpeeuTh HA KAKOM Y9aCTKe HHIYKIIMA MArHHTHOTO MO/IA PABHA HYJIO.
1 I
! | 2
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10.2. IIpoBon0YHYIO paMmKy B BHJE Koabla paauyca 10 cM noMenaoT B 0QHOPOJHOE MarHuTHoe nonie ¢ uaaykuuei 0,1 To.
TIpu nporexkanun no pamke toka 0.4 A oHa moepHynack Ha yron 60°. OnpenenuTs MeXaHHMYECKHH MOMEHT CHIIL,
JeHCTRYIONINI HA PaMKY B HAYAIEHEIH MOMEHT BPEMeHH.

10.3. Ha pucyHKe moKa3aHel CeUeHHMSA 3-X JUTHHHBIX MAapAUICNBHBIX MPOBOJHHKOBR € TOKAMH M 3aMKHYTHII KOHTYp L, mns
KOTOpOro ykasaHo Hanpasiende 00xoga. Cunbl Toka pasibl [iI=R=I13=14=2 A. Onpejaenurs LUHPKYISIHIO BeKTOpa
HANPAKEHHOCTH MATHHTHOIO TIOMA 110 KOHTYPY.

10.4. OrmpenenuTk NOTOK BeKTOPa MAarHUTHOH WHIYKIIMH Tons BenuauHoit 10 T yepe3 mosepxHoCTs KyDa ¢ AnuHOH pedbpa
5cM.

10.5. OmpenenuTs cuay, ACHCTBYIONIYK) Ha KaXIBIH METP JUIHHBEI BOZAYINIHEIX TIPOROMOB TPO/MIEHOYCHOH MHHHH,
pacnonokeHHbIX Ha pacctosHuH 40 cM apyr oT npyra npH cuiie Toka B nposogax 1500 A.

11. DaexTpoMarHuTHAs HHAYKIAA. CAMOMHAYKIHA. DHEPrAsl MATHHTHOTO MOJ1A

11.1. Tlporogsmias paMka BpamacTcs ¢ MOCTOSHHOI YIJOBOH CKOPOCTBK B OZHOPOIHOM MATHMTHOM MOJIE BOKPYI OCH,
JIEKAINEH B TUIOCKOCTH PaMKH 1 MIEPICHANKYIAPHOIH BeKTOpY HHAYKIHH B (cMm. puc.). Ha prucyHke Takke mpenctarieH
rpad¥K 3aBNCHMOCTH OT BPEMEHH MOTOKAa BEKTOpa MArHHTHOH MHAYKIIMH, MPOHH3BIBAIOIIETO paMKy. MaKkcHManbHOE
3HaueHHe MaruuTHoro notoxa 2 MBO. [lomyunts 3axon u3menenus 3/1C HHIYKIIHH CO BpeMeHeM.
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11.2. Cuna ToKa B MPOBOASAIIEM KPYTOBOM KOHTYPE WHAYKTHBHOCTBIO 100 MI'H M3MeHsieTcs ¢ TedeHHeM BPEMEHH M0 3aKOHY
I= (3—0,113) (B enunmnuax CH) 1 HampasieHa Kak 1MoKa3aHo Ha pHcyHKe. Onpenenuts abcomoTnyto Bennyuny 3/1C
CaMOMHIYKIIHA B MOMEHT BPEMEHH 2 C H HallpaBJIeHHE HHAYKLIHOHHOIO TOKA.

I

11.3. BeprukansHas pamka miomaansio 200 cm?® umeer 100 BUTKOB H BpalnaeTes B OJHOPOMAHOM FOPH30HTAILHOM MarHHTHOM
none ¢ uugykuuei 4 Tn. Ock BpalleHus NepneHIUKYISAPHA JIMHHUAM MarHUTHOH HHIYKLHMH oA, MakcumanbHas J3J1C
WHIYKIUH, BO3HUKAIOIIAA B pamKe paBHa 62,8 B. OnpenenuTs neproa odpanieHHs paMKH.

11.4. 3amkHyTas HAKOPOTKO KaTymka guamerpoM 10 cM, umeromas 100 BUTKOB, HAXOAUTCSA B MACHUTHOM I10Jie, HHIYKI[HS
kotoporo ysenuuusaercd oT 2 Tin no 8 Tn B Tewenue 0,1 c. IlnockocTh BUTKOB NEPIEHIUKYIAPHA CHIOBBIM JTHHHUAM
nons. Onpenenuts cpendee 3Havenne I/[C HHAYKIHMH B KaTyILIKe.

11.5. B karymke HHaykTHBHOCTH Bo3HMKaeT DJ1C camomnaykuuu, pasHas 10 B, npu paBHOMEpHOM yBENWYEHHH TOKa OT 4
1o 20 A 3a 0.2 c. Onpenenuts HHAYKTHBHOCTE KATYIIKH.

12. MarnnTHoe noje B BemecTse. Teopusi MakcBenna oJsi 31eKTpoMarHuTHoro nojs. Cucrema
ypaBHeHHii MakcBena B HHTerpajibHoi U qudpepeHunansHoii popme

12.1. Ha PHCYHKE MPEIACTABICHBI rpadmlm, OTPANKANIMIIHEC XapaKTepP 3aBHCHMOCTH BCIHMYMHHBI HAMATHHYMCHHOCTH J BCLICCTEA
(10 MOZIYIIIO) OT HANPAKECHHOCTH MAarHUTHOrO 1o H. YKakuTe 3aBHCHMOCTE, COOTBETCTBYIONIYIO (DepPOMArHETHKAM.
I 1

3

H
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12.2. Kak H3BeCTHO, OJHAS CHCTeMa ypaBHeHUI Makcsena A 2IeKTpOMAarHUTHOrO 11O HMeeT BHIL:
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3anucarh CHC'I'CMy ypaancn-mﬁ AT lICpCMCHHOl'O :IJlCl(l'pClMal HHTHOI'O I10J11 B UI‘Cy'l'C’I‘BHC 3‘c'lpll)l{CHHle TEI.
12.3. Ilonnas cuctema ypaBHeHui MakcBema B nnddepenumanbHoii hopMe s 3IeKTPOMATHHTHOTO TIOJST MMEET BHIL:

.
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rot E=— —
ot
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drot H= ] +E
div D=p
ka‘iv B=0
BaI]HCHTL CHCTCM)( y'paBHCHHr‘] pIAIE S [leCMCHHOI‘O ')J[BK’TpOMa[’HHTHO[“O MnoJis [IpH HaJIHYHH 33p§[}]\"CHHh[X TEII H TOKOB
I]pOBOAHMOCTH.

13. Cgoboauble, 3aTyXaK0NHe H BLIHYK/ICHHbIEe KoJIe0aHNs. DJIeKTPOMArHUTHbIE BOJIHBL JHeprus u
HMITYJIbC ¥IeKTPOMATHHTHOIrO no.4. Bektop YmoBa-IloiinTtunra
13.1. VpaBHCHHC TapMOHHYCCKHX KomcOaHMi MaTepuanbHoif Toukn y=0,2sin5t (B CH). OmnpenciuTs MakCHMaTbHOES
YCKOpPEHHE KOJIEOMIOIEHCS TOUKH.
13.2. VpasHenue xoneGaHuii rpysa Ha npyxkuHe skectkoctsio 200 H/M nmeer g ¥+25x=0 (8 CH). Onpegenuts Macey

rpysa.



13.3. Ha pucyHKe moka3aHa OPHEHTAILlMs BEKTOPOB HANpPsKEHHOCTH 3nekrpuiueckoro ( E ) u marmutHoro (H ) moneii B
EKTPOMATHUTHON BosiHE, ONpeaeanTh HANPABICHHE BEKTOPA IUIOTHOCTH [TOTOKA IHEPIHUH HICKTPOMATHUTHOIO 11015
(Bexrop Ymosa-Iloiintunra). Orser NOsSICHATS.

“la
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13.4. Ha puHcyHKe OpeacTaBlIeHA MIHOBEHHAA «hoTorpadus» 3MEKTPHUECKOif COCTABIAIOIICH 3MEKTPOMATHHTHOH BOJHBI,
nepexonsaueii w3 cpeasl 1 B cpeny 2 nepnenaukynspHo rpanune pasfena AB. Onpepenuts OTHOCHTENBHBIH
MOKAa3aTe/lb NPeIOMICHHS cpelbl 2 OTHOCUTENBHO cpenl 1.

A

1—»2

7 0,15 Wzs 05 X, MEM

B
13.5. 3apsn ma oOKmagkax —KOHIEHCATOpAa B HASANLHOM Kone0aTelbHOM —KOHTYpE HM3MEHSeTcsl 10 3aKOHY
q=0,28 sin 100t (Kn). Onpenenyte MAaKCHMATTBHYKO SHEPTHIO YIEKTPHYECKOTO MOJIA, ECITM HHYKTHBHOCTE KaTYLIKH

I I'n.

14. Unrepipepennus v 1udpakuus CBETOBLIX BOJIH. lHppakiHOHHAS pelIeTRa

14.1. Ha noBepxHOCTL CTEK/IA C [10KA3ATENIeM [IPEIOMIEHHS Mo,y =1,7 HaHeCeHa TOHKAH IUIEHKA C [IOKA3aTe/eM IPeloMICHHA
n.,~1,5. Ha nmenky no HopManu K Heil magaer ceeT ¢ JiuHOI BorHEl 500 HM. OnpenenuTts OpH Kakol MHHUMAaNLHOI
TOMIHHE MIeHKa OyaeT "mpocreTstomeii"?

14.2. VYcranoska nnsA HaOmiomenus koneil HeioTona ocelnaeTcs MOHOXPOMATHIECKHM CBETOM JMHHOMH 0,4 MKM, TajaioniiM
HOpMaIBHO. OmpenelHTs TONMHAY BO3AYIIHOIO 3330pa MY IUIOCKOBLITYKIOH THH30H U CTeKIAHHOI ACTHHKOH B
TOM MecTe, TAe HaOIAaeTCs MATOE CBETI0E KOMBIIO B OTPAXKEHHOM CBETE,

14.3. OnpepenuTs 00LIeE YHCIIO MAKCHMYMOB, KOTOpPOE JaeT TH()PaKIHOHHAS PEIIeTKa ¢ NOCTOSHHOMH 10 MKM U OCBelieHHAs
MOHOXPOMAaTHYECKHM CBETOM C IITHHOR BONHB! 480 HM.

14.4. Ha auadparmy ¢ KpyribiM OTBEPCTHEM PAJIHyCcoM 2 MM MaJacT HOPMAIBHO NapallIe]bHEI MYI0K CBETa JTHHON BOJIHBI
0,5 Mmxm. Ha nytu myueii, npomemnmx uepe3 OTBEPCTHE, HA PACCTOSHMM 1 M moMemntarT 3kpaH. OnpenenuTs Kakoe
nATHO OyeT HaOMOATECA B LIEHTPE JKpaHa B Touke M 1 nouemy?

14.5. TIyuok MomoxpomatHdeckux (A=0,6 MKM) CBETOBBIX BONH majgaer moj yriaoMm 60° Ha Haxofsurylocs B BO3LYXeE
MBUTBHYIO TUTeHKY (n=1,3). Onpenennts, MpH KakoH HaMMEHBIICH TOMNIIMHE TUIEHKH OTPAXKCHHBIC CRETOBEIC BOJTHEI
OyayT MaKCHMAIBHO YCHICHB HHTEpdepentneii?

15. IHoaspusaunmns ceera. 3axkon Mamoca, 3akon Bprocrepa. Ilornomenne u gucnepcus BoaH. Hopmansnas
H AHOMAJILHAA THCTIEPCHS

15.1. Ilpu pajieHHH CBETA U3 BO3AYXA HA AHIICKTPHK OTPAsKEHHBIH JIyY [TOIHOCTLIO MIOIAPH30BAH. Y IO/l IPEIOMICHHS paBeH
30°. OnpenenuTh Yroi NageHHs JIy4a.

15.2. TInacruHka kBapua TOMMLMHOH d1=2,5 MM NOMECTHIM MEXKIY ABYMS Napalule/IbHEIMH HUKOISIMH, B PE3Y/IbTATe HEro
IIOCKOCTh TIONApHM3allMM cBeTa noepHymach Ha yron 30°. Onpeaennth TommuHy d» KBapuEBOH MIACTHHKH,
llOMCLLLeHH{}ﬁ MEH Y HHKOIAMH, [IPH KUl'OpOﬁ ,’J.H.Hthl‘rJI MDHOXpOMH'lH'{ECKHﬁ CBET ﬁymﬂ' MNOJIHOCTBI) I'ACHTLCH.

15.3. Ha myTm ecTecTBEHHOr0 CBeTa IMOMEIIEHbl [BE MIACTHHKM TypmanuHa. Ilocne npoxoxnmenusa mnactunku 1 ceer
MOIHOCTBIO TONApH30BaH. 31eck J1 v J2 — MHTEHCHBRHOCTH CBETa, IMPOLIENIEro MIACTHHKH 1 W 2 COOTBETCTBEHHO,
yron Mexmy HanpaeaeHuaMn 00 1 0’0’ papen ©=30°, OnpenennTh OTHOIMIEHHE HHTEHCHBHOCTEH cReTa J1 1 Ja.
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15.4. Ha TNoaApH3aTOp nagacT CBET, HpeH,CTaBJ'IHIO].U,Hﬁ coboif CMeCh €CTECTBEHHOTO M IUIOCKO MOJIAPH3IOBAHHOIO.
HMHTEeHCHBHOCTH €CTECTBEHHOTO M ILTOCKO NOIAPH30BAHHOTO CBETA CBA3aHbBI COOTHOHICHHEM Le=2I.. Onpenenmb
CTCICHD IMOJIAPH3ALMH TAKOrO CBCTA.

15.5. Fpadmxn JHCTICPCHOHHBIX KPUBBIX 3aBHCHMOCTEIl moKa3aTens MPETOMIEHHAA CPEABI OT YaCTOTHI (0 H JJIHHBI BOJIHBI 1.
CBETa HMECHT BH], l'[]JB,E[CTaBIlEHHI:.Iﬁ Ha pHCYHKax. OH]JC,HEJ'[HTI) KaKkHM BHJAAM JHCHEPCHH COOTBETCTBYHOT YYAaCTKH

xpussix CD u A'B'?
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16. KsanToBasi cBOHCTBA 2/IEKTPOMATHHTHOI'0 M3J1y4eHHs. 3aKOHBI TENJI0BOI0 H3aydeHus. ®orodrddexr.
®oronsl Jdasaenune ceera. Ipdext Komnrona
16.1. Ha pucyHKe MoOKa3aHbl KPHBBIE 3aBHCHMOCTH CIEKTPAIbHOIl IUIOTHOCTH 3HEPTETHYECKON CBETHMOCTH abCOMIOTHO
HYEPHOro Te/na OT UIHHbLI BOJIHBI [IPH pa3HbIX TEMIIEpATYpPaX. KPHBHH 1 COOTBETCTBYET CIIEKTPY HM3JIYHEHHA abcomoTHO
4epHoro Teaa npu Temneparype 2000 K. Onpenennts, kakoii Temneparype (B K) coorBercrByer kpupas 27
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16.2. OmnpenenHTh YHEPTETHIECKYIO CBETHMOCTL abCONIOTHO YEPHOrO Teld, €CIH ero TEPMOJHHAMHUYECKas TeMmepaTtypa
T=400 K.

16.3. PryrHas namna umeer mommocTh 150 Br. Ckonbko mpHMEpHO KBAaHTOB CBETa HCIYCKAETCH €KECEKYHIHO TIPH
W3JIYyUeHHH CBETa ¢ JUTHHOH BoHbl 600 Hm?

16.4. H3onuposaHHash MeTa/UIHYecKas [UIaCTHHKA HETIPEPBIBHO OCBELIAETCA CBETOM ¢ UIMHOH BosHEI 450 HM. B pesynstaTe
thoTorpdexTa, ona 3apssraerca no noteniHana 0,76 B. Onpenennts paboTy BBIX0/a 37€KTPOHOB U3 MeTalIa,

16.5. Ha pucyHke rokasaHel HanpaslieHus najgaroiero (oroxa (y), paccesHHoro (oToHa (}") W JJIEKTpoHA OT/auu (e).
Yron paccesrus 90°, HaMPARICHHE JIBMKEHHA HIICKTPOHA OT/AYH COCTABIACT C HAMpPABICHHEM majatomiero (oroHa
yron ¢=30°. WUmnynsc nmanaromero dorona 3 ( M3B-c)/m. OnpenenuTs HMIYILC dJIEKTPOHA OTJauM (B Tex iKe
eAMHALAX).

17. Dnemenrtst aromuoii pusuku u kBanToBoi mexanuku. llocryaarsl bBopa. I'nnoresa ge bpoiian.
Mpunuun neonpenenennoctu. Ypasnenue llpenunrepa. Boarnosas pynkums, u ee craTucTHyeckoe
TosikoBaHue. [IpaBuia 0T00pa 111 KBAHTOBBIX NEPEX0/10B

17.1. B onsite JpBrccona u JxepMepa HeclenoBanach qudpakiis d1eKTPOHOB, NPOLISAIINX YCKOPSIOIee HAlpsAiKeHHe, HA
MHKpOKpHCTaLle HuKens. Onpejenurs, Kak W3MEHHMICH JUIHHA BOJHEI J¢ Dpoils 2/EKTPOHA, €CIIH YCKOpAIoLlee
HaIpPAKEHHE YMEHBIINTE B & pas.

17.2. Ha pucyHke npeacraBieHa JHarpaMMa SHepreTH4eckux ypoBHeR atoma Boaopoja. [IpH kakom nepexoje npoHCXOAHT
nornomenye Gorona ¢ HaubonbLIeH yacToTol?

E.»B n=w
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n=2

085 'It n=4
45 n=3
a4 n=2
136 — =1

123 4

17.3. Tlonosxenue meimuHKM Maccoii 1-10 k2 onpeneneno ¢ HeonpenenennocTrio 0,1 MxM. ONpenenTs HEONMPENETEHHOCTE
ckopocTH AV.



17.4.

17.5.

BepOﬂTHOCTB OﬁHa]Jy)KP]Tb JJICKTPOH Ha YHacCTKE (ﬂ,b) OHOMEPHOI'0 NOTCHUHAJILHOTIO SIHKA C OECKOHEUHO BHICOKHMH
b

creHKamH Berunesiercs no gpopmyne W = jmdx , lle @ — [LIOTHOCTh BEPOATHOCTH, onpetensemas Y -(hyHkuHel,

a

BH[] KOTOPOIi TIpHBENEH Ha pucyHKe. OnpeaeuTh BEpOATHOCTL 00HAPY/KHTE MEKTPOH HA yUacTKe L < x< L
8 2
A\

N N/
| | |
| | |
| | |
| | |
S —

0 L L 3L L
4 2 4

OﬂpCﬂCﬂP{Tb NOTCHUHAJIBHYH) JHCPIHK) JICKTPOHA, HAXOIALLCTOCH Ha T]]C’Tb{}]‘fi GOPOBCKUﬁ l)pGHTC dTOMd BOJAOPOJA.

Pannyc nepeoit 6oporckoii opOMTEI aTOMa BOJIOPO/A 53 M. DHEprys HIeKTPOHA B OCHOBHOM COCTOSTHHHM paBHa -13,6 1B,

18. DuaemenTsl saepHOii GU3MKH: COCTAB H XaPAKTEPHCTHKH aTOMHOIO0 siipa. Buab1 painoakTHBHOI 0O

18.1.

18.2.

18.3.
18.4.

18.5.

H3JYYeHHs. SaepHble peakuHi. JieMeHTAPHbIe YACTHLBL THIILI B3aHMOAeli CTBHSA
Ornpezienute, AP0 KaKOro H30TOMa yriepona (0003HAYEHHOr0 CHMBOMOM JX) Y4acTBYeT B SIEPHON peakiHu
X+ ;_‘?He—> 1E;()+ [}n?
IMepron monmypacnaia pajMoakTHBHOrO diementa 3 daca. OmnpeieidTh 9epe3 CKOMBKO BpeMeHH pacmafiercs 75%
PaaHOAKTHEHBIX aT()MOB?
Haszpath yacTHIIbI, KOTOPBIE SABISIOTCA YUACTHHKAMH CHIILHOTO B3aHMOIEHCTBHS.
B mpupozne cymecTByeT ueThlpe THNA (YHAAMEHTANBHLIX B3aUMOIEHCTBHHA. B KakoM B3aHMONEHCTBHM y4acTBYIOT

NPOTOHBI H HEHTPOHBI.
M3pecTHO deThipe BHA2 (yHIaMEHTAlBHBIX B3ammoneficTeuii. Kakoe B3aMMonelicTBHE —XapakTepH3yeTcs

CpaBHHTENLHON HHTEHCHBHOCTBIO <1, a paauyc ero aeiictsus pased =107 m?

2.3a0aHus Ha npumeHeHuUe hu3U4eCcKUX 30KOHO8 Mpu nposedeHuU meopemu4ecKux u
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3KCrnepumeHmarnbHbIX uccnedosaHull.

KomneteHuua

NHAMKaTOp AOCTUXKEHUA KOMMNETEHLUU

OMK-3 CnocobeH nNPMMEHATb  COOTBETCTBYHOLLUIA
dU3MKO-MaTeMATUYECKUIA annapaT, MeToAapbl aHanM3a m
MOAEeNNpPOoBaHMSA, TEOPEeTUYECKOro n
9KCMEepUMEHTANIbHOrO UCC/ef0BaHMA MpU  peLlleHun
npodeccMoHanbHbIX 3a4a4

OlMK-3.3 YyacTteyeT B TeopeTn4eckux "
3KCnepuMeHTaNbHbIX nccnenoBaHuAXx,
npUMeHAEMbIX A/ peleHua npodpecCcMoHaNbHbIX
EENED]

11



HCHOHLSYH ONIBIT MPOBEJAEHHA TEOPETHYECCKHX H IKCIIEPHMEHTAJABHBIX HCC.]IQ,[[OB&HHﬁ, BBINMMOJIHATH
3aJaHud Mo CJIeAYIIHM TeMaM:

2 cemecTp

1. HccrnenoBaHue JBHKEHHSA MAITHHBI ATBYJA C ONPEACTEHHEIMH ITapaMeTpaMu.
2. TeopeTHYeCKHE PACUEThl TEPMOAUHAMHIECKUX BEITUIHH.
3. TeopeTHUCCKOE HCCICA0BAHNE TAPAMETPOB ICKTPHUCCKOH LICTH.

3 cemecrp

4, TeopeTHueckoe pacueTsl B 00IaCTH MIEKTPOMAarHEeTH3Ma U DJIEKTPOMArHUTHBIX KoneOaHuil.
5. Teopernyeckoe pacyeTsl B 00aCTH BOIHOBOH ONTHKH.
6. Teopernueckoe pacdeTsl B 00IaCTH KBAHTOBOH ONTHKH U ATOMHOM (DH3UKH.

2 ceMecTp 1. Yepes Onok B BHJIE CIJIONMIHOTO AMcka Maccoit 50 T,
HECPEKHHYTA HEBECOMAs HEPACTSHKUMAS HUTh, K KOHLIAM KOTOPOI HOJBELICHB! OJIMHAKOBLIC IPy3kl Maccoli no 100 r (mammHa

Arsyna, em. puc. 1) Paguyc aucka 20 em. Eciii Ha nipaByio CTOPOHY CHUCTEMBI HOJ0KHTS Neperpy3ok maccoii 50 r, To cucrema,
HPUICT B IBHKEHHUE (pHC. 2).

Puc. 1
Ilo pesynbTaTtam JaHHOTO KCHEPHMEHTAIIBHOTO HCCNE0BAHHUS OTIPEICIHT!
1. yckopeHHEe CHCTEMBI TPY30B;
2.  MOMEHT CHJI, AcHCTBYIOMNIT Ha GIOK.

2. Yepes OI0K B BHIE CIITIOIIHOTO AUCKA paamycoM 15 cm u maccoii 100 r, nepekunyTa HeBecoMas HepacTAxKAMasA HHTh,
K KOHITy KOTOpoii noasenien rpys maccoii 150 r (cm. puc. 1). [Tox aeiicTBHeM rpysa cHcTeMa NPHXOINT B ABHAKEHHE (pHC.2).

2

TS R e

IR IR IR
T & & B &

i

Puc. 1 Puc. 2
Tl(} pe:;yanaTaM JAaHHOI'O IKC ﬂepHMEHTaﬂbHOFD HCCJICIOBAHHUA (mpe;lennn: 1.
YIII0BOE yCKOpeHue Doka;
2. MOMeHT WMIylbca OlloKa.

3. HexoTopas macca azota npu aasnenun 200 xI1a umena o6bem 8 1, a mpu gaenennn 500 kI1a — obdsem 4 1. Tlepexof ot
NEPBOTO COCTOAHHSA KO BTOPOMY OBbLT C/IeNIaH B [IBa 3Tama: cHauana mo u3obape, a 3aTeM 1o M30Xope.
W300pa3zuThk 1aHHBIE TIpoliecchl B KoopanHaTax (P, V), Ha OCHOBE eCTECTBEHHOHAYYHBIX 3aKOHOR OTPE/IENHTh:

1. H3MeHeHHe BHYTpeHHeH 3HepriH NPH H30X0PHOM Mpolecce;

2. KOITHYECTRO TEILUIOTHI, MOJYYEHHOE Ta30M MPH HEPexo/ie OT NEPBOro COCTOAHNHS KO BTOPOMY.

12



4, WaeankHeIit MHOTOATOMHEII Ta3, COAEPXKAIINI KOMHIECTRO BEMIECTRBA | MONB, COBEPIAET MK, COCTOANINN W3 IBYX

m30xop M aByx mzobap. Hammenpmmii o0seM Vmin=5 11, Hanbonemmit Vma=10 1, Hanmensmee maBnenue Pmin= 100 lla,
HanOombImee Pmax=300 xlla.

HccenenopaTh JaHHBIC IPOLIECCH H HA OCHOBE €CTECTBCHHOHAYUHBIX 3aKOHOB ONPEICIHTE:
1. MuHIMansHYO TeMnepatypy uukna; 2. repmuueckuii KITJ nuxkna.
5. DnexkTpHueckas cXema coCTOMT M3 uctounuka Toka ¢ DJ1C 13 B, uaeansHoro amnepMerpa H BOILTMETPA, a TAKKe BYX
pesucropoB. [Tokasanus npubOPOB PHBEIEHBI HA PHCYHKE.
1
0—0

10 Om ) 1

Ha ocHOBE 3aKOHOB MOCTOAHHOTO TOKA TCOPETHYECKH PACCHHTATE MAPAMETPBI ICKTPHUSCKOH LEnH:
1. KII[ ucrouHuka,
2.

CHIIY TOKa, MpoTeralinyto Yepes pesuctop 1. 6. Conporusienue pesucropa R Hamepsercs BOJBTMETPOM H

AMIIEPMETPOM IO CXeME, MOKA3aHHOH HA PUCYHKE.

Amnepmerp nokaszeiBaet I=1 A, poastmerp U=100 B. Conpotusaenue Bonet™eTpa Ry =1 kOm.

Hcronb3yst 3aK0HbI HOCTOAHHOTIO TOKA ONPEAeIHTh!
1. cuny TOKa, HPOTEKAOLIYIO Yepes3 BOILTMETP; 2.
COIPOTHBIIEHHE PE3HCTOPA.

7. B npuBeieHHOM 3eKTpHYeCKoi cxeme conpoTuraeHrA R1=20 Om u Rz=150 Om. ConpoTHeacHHE BOMTBTMETpa paBHo 10 KOM,

a amnepmerpa — 0,4 Om. DJIC uetovyHuka papHa 36 B, a BHyTpeHHee conpoTheIeHHe — | OM. Ha pHCyHKE NPHBEICHBI ITKAJIBI
BONIBTMETPA M aMTIEPMETPA € HX MOKA3ZAHHAMH.

oy .y

“C]’[OJ’IBB)/SI 3aKOHLI MOCTOAHHOTO TOKA ONPEACIHTD!
1. NMaJCHHE HANPSKCHUA HA HCTOUYHHKE TOKA,

2. BEPHOC JTH 3HAMCHHUE MMOKA3BIBACT BOJTBTME’TI)? OTBET MOACHHTE.

3 cemecTp 8. DiuekTpoH [pOHIL YCKOPSIOUYIO —Pa3HOCTE
HoTeHUMANnoE M nomydus sHepruwo 400 5B, eiaeraet B OIHOPOAHOE MATHHTHOE [0¢ HanpsxkeHHocThio 450 A/m
HEPIEHMKYIAPHO JIHHUAM HHAYKUMH, Menoas3ys eCTeCTBEHHOHAYYHELIC 3aKOHBI ONPEC/IHTh!
1. cKOpoCTb 2JEKTPOHA;

2.  pagnyc KPHBH3HBI TPAEKTOPHH 3NMEKTPOHA. (8 Da/uioB)
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9. BUTOK W3roTOBIIEHHBIH W3 AJIIOMHHHEBOH NPOBONOKK Aauuoil 10 cM W nionaisio nonepeddoro cedenus 1,5 Mm2
MOMEIICH B OJHOPOJHOM MArHATHOM moJje ¢ uHaykuueil 0,5 Tn, npudeM IUIOCKOCThL BHTKA MEPNCHIMKYISpHA JHHHAM
MarHHTHOH HHOYKIHH. [Tone HaYHHACT YOBIBATE C MOCTOAHHOH CKOPOCTRIO Tak, 4To uepes 0,02 ¢ ero 3nauenue gocturaet 0,06
Tn. HUcnonb3ys ecrecTBEHHOHAYYHBIE 3aKOHDI ONPEIe/THTh:

1 COMPOTHBIIEHHE BUTKA,
2. 3apsjl, NPOILEINIT 0 BUTKY 3a 3TO BPeMs.
10. PesucTop, Karylika WHIYKTHBHOCTH W KOHIEHCATOD COEJHHEHBI MOCIEIOBATENLHO H IOAKIIOYEHBI K HCTOYHHKY

nepemMeHHoro Toka, uamensionierocs no sakony 1 0 0,1 cos 3,14t (A). Ha pucynke npejcrasnena azosas gnarpaMma naieHui

HAIPSKCHHH HA YKA3AHHbIX DJIEMEHTAX. AMIUIUTYIHBIC 3HAYCHHA HANPSXKCHUI COOTBETCTBEHHO PaBHbI: Ha pesuctope Ur=2 B;
Ha KaTymke HHAykTHBHOCTH UL=5 B; Ha konpencarope Uc=2 B.

Y
UL
UI{
_‘,. >
X
U,
Y €
Mcnonb3ys ecTeCTBCHHOHAYYHBIE 3aKOHBI ONPEICTHTh!
1. C€MKOCTHOE COITPOTHRBIICHHE,
2. cIBUT (ha3 MEXKIY HANPSHKEHHEM H CHIIOH TOKa.
11. B omerte FOHra paccrosuune mexay menamu 0,5 M. Pacctosnne or meneii 1o skpana 2 M. PaccTosHHe oT 1eHTpa

3Kpana a0 Toukn M paBHo x=2 MM. [limHHa BosHBI, magatomiero ceera 600 HM.

M

Mcnonb3ya ecTeCTBeHHOHAYYHEIE 3aKOHEI OTIPECIHT:
1. ONMTHYECKYHO PA3HOCTE X012 BOJH OT HCTOUHHKOR S1 1 S2 10 Toukn M,

2. KOODAHHATY Tperkero makcumyma. 12, Jlndpakumonnas pemerka ¢ NMOCTOSHHOH 5 MKM ocBellaercs
MOHOXPOMAaTHYECKHM CBETOM C JUTHHOI BOIHBL 520 HM.

JKpaH pacnoioKeH Ha paccTosiHiH | M OT pelnerkH. Venonb3ys ecTecTBeHHOHAYYHbIE 3AKOHBI ONPeIe/IHTh:
1. nHauGonbuIHii MOPANOK CHIEKTPa, MONYUYEHHBIH C TOMOIIBIO PEIIETKH;
2. paccTosHHe JI0 2 MIIaBHOTO MAKCHMYMa OT HEHTpa JHPPAKIIHOHHO KAPTHHEI,

13. TIy4ok cBeTa MOCISAOBATENBHO IPOXOIUT Yepe3 ABa HHKOJS, IIIOCKOCTH MPOIYCKAHHA KOTOPBIX 00pa3yioT Mexay coboil
yroa 60°. KosduuuenT noriomenua Kaxaoro Huko/s pased 0,15, Henosb3ys ecTeCTBEHHOHAYYHBIE 3aKOHbL ONPEIEIUTh:
1. CBSI3b MKy HHTEHCHBHOCTBIO NAJAlOIIEro CBETa H CBETA, POIIC/LIETo Yepes NepPBhlil HUKOIb,
2. BO CKOJIBKO Pa3 My40K CBETa, BRIXOIAIIHH H3 BTOPOTO HHKOJIS, OCNIAbIIeH 110 CPABHEHHIO € ITYYKOM, MaJat0IIHM
Ha nepeblid HUKoNb. 14, MomHOCTh H3MyueHHA aGCOMOTHO YePHOTo Tena paBHa 25 kBT. MakcHMyM 3HEPTHH H3TydYeHHA
NPUXOAMTCA HA ITMHY BOaHBI 0,5 MkM. [Toctosnnas Credana-Gonpumana 0=5,67010% Br/(M?0K*), nocrosnnas Buna
b=2,9010"% MOK. Mcnosib3ys COOTBETCTBYIOMIHME 3aKOHBI TEIIOBOIO H3IYUYEHUS OIPEIeIHTD:
1. rtemneparypy AUT;
2. mwiomanp W3Nydaroulei TOBepPXHOCTH.

15. B pesyasrare apdexra Komnrona GoToH NpH coyaapeHHH ¢ 31EKTPOHOM ObLI paccesd Ha yron 60°. Dueprua gortona
1o paccesnus 1,5 MbB. Komntonosekass pimHa BojHbl Ui diekTpoHa 2.4 nm. [IpuMeHss ecTecTBeHHOHAYYHBIE 3aKOHEI
ONpEIeNHTh:

1. H3MeHeHHEe JJIHHBI BOJIHBI (DOTOHA;

2. KHHETHYECKYIO 3HEPTHIO 3ISKTPOHA OTAauH.
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16. DHeprusA 3IeKTpOHA B OCHOBHOM COCTOSHHH aToMa BOJ0poda pakHa -13,6 3B. Pammyc meproii Goporckoii opOHTHI
aroma Bosiopoja 53 nm. [IprMeHsist ecTecTREHHOHAYTHBIE 3aKOHBI OTPEIETHTh:

1. nOMNHYH SHEPTHIO HICKTPOHA Ha TpeTheit GOPOBCKOit opouTe;

2. [OTeHIHATBHYH SHEPIHIO 3JEeKTPOHA, HAXOAAIIETocs Ha TpeThel opouTe.

4. ®aiin u/unu bT3 ¢ NOAHLIM KOMMAGKMOM OYeHOYHbIX Mamepuanos npuaazaemcs.
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