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

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

Kon koHTpO1HpYyeMOii KOMIIETEH T Cnocod OuneHo4HoOe cpeacTBo
OlleHUBAHMS

OIIK-1: CnocoGeH CTaBUTh U pemiaTh Kommnekr
WH)XCHEPHbIC U HAYYHO-TEXHUYECKHUE 3aa4H B KOHTPOJHPYIOIINX
cthepe cBoeit mpodeccroHambHOM MaTepHuasioB s
JESTENIbHOCTH U HOBBIX MEKIUCITUILTMHAPHBIX 3auerT; 3K3aMeH 3aueTa; KOMILIEKT
HaIpaBJIeHUH C UCTIOJIB30BaHUEM KOHTPOJIHPYFOIIIHX
€CTECTBEHHOHAYYHBIX, MATEMAaTUIECKUX U MaTepHUaoB s
TEXHOJIOTHUECKUX MOJIENICH HK3aMEHa

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

1.3a0aHuUa Ha npumeHeHue GHyHOAMEHMAAbHbLIX (HU3UYECKUX 3AKOHO8 Mpu peuweHuu
UHMCEHepHbIX U Hay4YHO-mexHUYecKux 3a0a4 8 cgpepe npogheccuoHanbHol deamenbHocmu

KomneteHuusa UHauKaTop AOCTUKEHNA KOMNETEeHLUH

OMNK-1 CnocobeH cTaBUTb M pewaTb WUHKeHepHble M | OMK-1.3 MpumeHAeT ecTecTBEHHOHay4YHble 3aKOHbI
HAayYHO-TEXHWYECKME  3afauM B  chepe  CBOel | Npw pelleHnmn 3azau

npodeccroHanbHOM [eATeNbHOCTH " HOBbIX
MeXANCUNNINHAPHBIX HanpasAeHWU c
MCNo/sIb30BaHNEM ecTeCTBEHHOHaY4HbIX,
MaTeMaTUYECKMX U TEXHONOTUYECKUX Mmoaenei

HI)HMEHHH €CTeCTBEHHOHAY'HLIC 3HAHHA H 3aKOHbI, METOAHUKY pPelIeHHSA TIPaAKTHYeCKHX 3aaat,
PCIUMTD 3a1a41 HA CJIeAYHOUHE TEMBI:

2 cemecTp

1. KuuHeMmarTuka I0CTYIIaTeNbHOIO H BPALIATEIbHOTO JABHKEHH.
. JIMHAMHKA MOCTYNATENBEHOTO ABHKeHHs. CHITBI B MeXaHHKe.

. JInnaMunka BpamaTensHOTO ABMKEHHS TBEPOTO Tela.

. 3aKOHBI COXPAHCHHS YHCPTHH, HMITYIbCA, MOMEHTA HMITYIIbCA.
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. MOHCK}’HHpHO-KHHETquCKaH TEOpHA HACAITBHBIX Ta30B. YD'dBHCHPIS COCTOAHHA HOCATBEHOI'Q Tasa.
3axoH MakcBena o pacnpeaeaeHHH MOJIEKYN HAEanbHOTO ra3a Mo CKOPOCTSM.
6. Tepmomunamuka. 3akoHsl TepMoauHaMukH. 1lukiiel. KITJ TemioBeIx ABUraTeneii.

7. DOnekrpocratudeckoe nojie B Bakyyme. [lpuHimn cymepriozunuu. Teopema Taycca st
BIICKTPOCTATHYECKOIO 110JI8 B BAKYYME.

8. ﬂH'ﬂJlCKTpPlKH H MPOBOJIHHKH B 3JICKTPHYCCKOM I10JIC. 911ep1“m{ AIEKTPOCTATHYCCKOI'O MMOJIA.

9. TlocTosHuB amexTpudeckuii ToK. PaboTa M MOITHOCTE 37eKTpHuUecKoro Toka. 3akoH Jhkoyms-
Jlenna. Ilpasuna Kupxroda.

3 cemecTp
10. MaruurtHoe noje B BakyyMme. [IpuHUHI Cynepro3HLHH MarHHTHBIX moJied. Cuna JlopeHua 1 cuiia

Ammnepa. Teopema "aycca a1g MarHMTHOTO MONS B BAKYYME,

11. MarHuTHOE TI0JI¢ B BEIIECTBE. DNEKTPOMAarHUTHAsA HHAYKIHA. CaMOMHIYKIMA, DHEPTHs MArHUTHOTO
MOJIs.

12. Teopua Maxkcpesuia i sneKTpoMaruuTaoro nossa. CucreMa ypaBHeHHH MakcBena B HHTETrpalbHOH
u auddepenimansoi popme.

13. CroOojiHble, 3aTyXawIIMEe W BLIHYKJACHHBIE KONEOaHWSA. INEKTPOMATHUTHBIE BOJHBI. JHEPrust u
HMIYJILC 3JIEKTPOMArHHTHOrO noJist. Bexrop ¥Ymosa-IlokinTHara.

14, ViaTtepdepennuns u 1udpaKiya CBETOBBIX BONH. JIH(ppakinoHHas pemeTka.

15. Tlonapuzammsa ceera. 3akon Mamoca. 3akoH bproctepa. Tlormomenne W aucmepcHs BOJH.
HopmanbHas 1 aHoMabHAast JUCTIEPCHA.

16. KBantoBas cBOMCTBA NEKTPOMATHUTHOTO U3IYUYCHUS. 3aKOHBI TEILTIOBOrO usnydeHus. ®otoaddekt.
®otonsl. Jlasnenue crera. Iddext Komnrona.

17. DnemenTbl atoMHOI (U3MKU M KBaHTOBOW MexaHuku. [loctymarsi bopa. T'mnoreza ne bpoiins.
[IpuHuun HeompeaeaeHHocTH. YpapHeHue [lpemmurepa. BomHoBas (yHKUHA, H €€ CTAaTHCTHUECKOE
Tonkosanue. I1paBuna oTdopa /1 KBAHTOBBIX ITEPEX0JI0B.

18. DnemenTh! siAepHON (U3MKK: COCTAB W XapaKTEPUCTHKH ATOMHOrO sjapa. Buabl pajuoakTHBHOTO
H3lTyyeHus. flaepHbie peakuun. DieMeHTapHble YacTHIbI. THITBI B3aUMOACHCTBHSA.
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2 ceMecTp
1. Kunemaruka HOCTYHNATEILHOI'0 H BpALIATEILHOI0 IBHKEHUA

Touka M OBHAKETCS 1O COMpPANH € IOCTOSHHOM 10 BEIHYHMHE CKOPOCTHLIO B HAMpPaBJICHHH, YKa3aHHOM CTPENIKOH.
OnpesienHTh, Kak H3MEHSETCH BEJIHYHHA HOPMAIBHOIO YCKOPEHHS H TAHTEHIIHALHOIO YCKOPEHH:.
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YII0BOE NEPEMELLCHHE Tela MEHSETCs ¢ TedeHHeM BpeMeHu t 1o sakony ¢ =(2t%-2t+5) (pax). Onpeseiuts yriosoe
YCKOpEHHE Tea.
3aBHCHMOCTB YIJIOBOH CKOpPOCTH OT BpeMeHM nokasana na pucynxe. OnpenenuTh yrioBoe nepeMenienHe Tena 3a
MPOMCKYTOK BpeMenH ot 0 10 6 ¢.

Teno GpoLIeHo ¢ NOBEPXHOCTH 3eMiH ¢o ckopocThio 10 M/c noj yriaom 45° k ropusonty. Onpesenurs pagnyc KpUBH3HEI
TpaeKTopuu B BepxHeil Touke. CONpoTHRICHHEM BO3yXa NpeHeOpeUsb.,

Touka ABHMKETCA [0 OKPYKHOCTH COIJIACHO ypaBHEHHIO (=517 (pax). HopMaNbHOE YCKOPEHHE TOYKH B MOMEHT BPEMCHH
t=4 ¢ paBHO 36 M/c?. ONpeenuTh paJuyc OKPYKHOCTH.

2, HHHaMHKa MmocTyNnareJibHOTO NBH/KEHHA. Cuiabl B MeXaHHKe

Ha pucynke npuBezeH rpaduk 3aBHCHMOCTH CHITBI, AeifcTByIOIIeH Ha Tenmo, oT BpeMeHH. OmnpenenuTh H3MEHEHHE
WUMITYJILCA TEJA 33 TMEPBBIE 3 CeKYH/IbI IBHKEHHS.
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3aBUCHMOCT MMIYILCA YACTHIGI OT BPeMeHH omuchiaetca 3akonom P=3ti +8t"j, rne i wu j - Bexrtopmni

KOOpAMHATHBIX oceii X, Y cooTBeTcTBeHHO. M300pasute 3aBHCHMOCTh mpoekuwii cunbl Fx u Fy, neiicTBylomei Ha
YACTHILY, OT BPEMEHH.

UeThslpe mapuka pacroioKeHsl BAONEL NpAMoil. Maccel mapukoB ciesa Hanpaso: 2 1, 1 1, 4 r, 3 r. Paccroanua MexIy
COCC/IHHMH IIAPHKAMH 110 20 CM. Ol’lpC}]L‘JI[r‘lTb IMOTOKCHHE HCHTPA MacC CHCTCMEI.

JlunaMomeTp ¢ rpy3oM, 3aKperuieHHbIH Ha TTOTONIKE HeMOJABHKHOTO NMH(PTA, NOKA3LIBAET 3HAYESHWE CHITBI TSIKECTH IPY3a,
paenoe 14 H. Onpeaenuts Bec Tena B udTe, ABHKYIIEMCS PABHOYCKOPEHHO BHU3 ¢ YCKOpeHHeM 2 M/c?,

B arrpakumone uenosek maccoft 50 Kr IBMAKETCA Ha TENEKKE MO PEIbCaM M COBEPIUACT «MEPTBYIO» IETI B
BC[]THKE[J'[]:H()FI IUTOCKOCTH I10 prFOB{}ﬁ TPACKTOPHH PadHyCOM 6 m. Ol'[pC[LCJ'IHTI: CHITY JAaBJICHHS YCIIOBCKA Ha CHIACHHC
TEJICKKH NPH CKOPOCTH TPOXOMKJICHHA HHKHEH TOUKH 36 KM/,

3. /JIvunamMuka BpamareJbHOr0 JBH:KEeHHS TREPIOro Teia

JIMcKy MpHOany yriaosoe yckopenne, npunokue cuny 10 H mo kacatensHoii k ofony mucka Ha pacctoasun 10 oM oT ocH
Bpawenus B tedenne 0,4 c. OnpenenuTs Ha CKONBKO YBEITHYHIICSH MOMEHT HMIYIbLCA qHcKa?
JIMCK HauMHACT BpaIaThCs 1O ACHCTBHEM MOMEHTA CHIT, TPa(MK BPEMEHHOH 3aBMCHMOCTH KOTOPOTO TIPE/ICTARICH HA
pucynke. Mzo6pazuts rpaduk, npapnisHO OTPAKAOIIHHA 3aBMCUMOCTE YITTOBOH CKOPOCTH JIMCKA OT BPEMEHH.

M

i Gt
Ipu BLICTpeNE Opyaus CHAPSI BBLUIETEN H3 CTBOJA, PACIIONOAKEHHOro mos yriaoM o=60" K ropH30HTY, BPaIasck BOKPYT
cBoeil mpogonbHOH ocH ¢ yriaoBoil ckopocTeio w=100 pan/c. Ha cTBON opyausa BO BPEMA BEICTPENA AEHCTBYET MOMEHT
cun 150 kH M, Bpems aBumKeHus cHapaia B creone t=2-102 ¢. OnpesenyTs MOMEHT MHEPLMH CHAPAIA OTHOCHTENLHO
3TOH OCH.
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3.4. MowmenT uHepunu crepxkHsa amiHoH L=0,6 M 1 Maccoil m=1 Kr OTHOCHTENIBLHO OCH, NMPOXOAAIICH depes LCHTP MACC, PABeH
0,05 kr-m?. OnpenenuTs MOMEHT MHEPLMH OTHOCHTENBHO NAPALIEIBHOH OCH, NPOXOIAIICH Yepes CTePHEeHb HA PACCTOAHHU
L/6 or ero konua.

3.5. Kunernyeckas 9Heprus paBHOMEPHO BPALIAIOLIErocs wwapa ¢ yrioBoi ckopocteio 4 pan/c pasua 40 k. Onpenenuts
MOMEHT MMITY/IbCA 3TOTO 1Iapa.

4. 3aKoHbI COXPAHEHHA IHEPIrHH, HMIIYJIbLCA, MOMEHTA HMIIYJIBCA

4.1. Hebonbmoe Teno maccoil 100 r Haunnaer jBM:eHHe Oe3 HAYANIBHOH CKOPOCTH MO TIAJKOH JIeIIHOH ropke 13 TOukH A.
Tpenue orcyTcTBYET. 3aBHCHMOCTE MOTEHIMATBHOH IHEPTHN Tellda OT KOOPAHHATBI X H300pakeHa Ha rpaduxe Ei(x).
OnpenenuTs cKopocTs Tena B Touke C.
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4.2, Manensknii mMsu gBIKeTCs co ckopocThio 6 M/c. Haserpeuy emy agmkercs maccuBHas rumta. CKOPOCTh MAYa mocie
abCcoMTHO YNpYyroro yaapa o miHTy paeHa o Moaymo 10 m/c. OnpenentTs CKOPOCTE MITHTEL

4.3. Jlepkauk maccoit 75 Kr cnyckaeTces ¢ TOpbl BRICOTOH 18 M M npoeskaer no ropu3oHTANBHOMN JbIKHE 0 ocTanoBkH 100 M.
OnpenenuTs CHIY TPEHHS CKOJNLKCHHS IO TOPH3OHTAILHOH IMOBEPXHOCTH, CUHTASA, YTO IO CKIOHY FOPHl JBLKHHK
CKOJIL3HUT 0e3 TpeHHs.

4.4. Yenosek spaiaercs Ha ckambe JKyKOBCKOTo ¢ yrioBoil ckopocteio 1 pan/c. TIpu 3TOM cyMMapHbIi MOMEHT HHEPIHH 4
kr-M°. UelloBeK MEPeXO/MT OIBKE K HEHTPY, TAK YTO MOMEHT HHEPIUHH YMeHbIIaeTes 10 2 Kr-m*. OmpejeinTs, yeMy
CTaHET pPaBHOIl YrI0Bas CKOPOCThL BPAlLCHH.

4.5. 1llap v nonblii HHIKHADP, UMEIOIIHE 0/IHHAKOBbIE MACCHI M PaIHYChl, BKATLIBAIOTCA 110 HHEPIHH O3 MpoCcKalib3bIBAHHS Ha
ropky. Haganeuele ckopocTH Tell oMHAKOBEL OnpefeldTh OTHOLICHHE BLICOTHL MOALEMA MIAPA K BLICOTE NOALEMA
MOJIOro HHITHHIIPA.

5. MoaexyasipHO-KHHeTHYeCKasi TEOPHS HAeAJbHbIX I'a30B. Y paBHEHHE COCTONHMSI H1ea1bHOr0 rasa.
3akon Makcsellna o pacnpefeJiennd MONEKY.T HIealLHOro ra3a no cKopocriM
5.1. B Tpex oIMHAKOBEIX COCYIax HaXoIWTCA OJWHAKOBOE KomMyecTRo raza, mpudeM Ti1>T»>Ts. Onpenenutes kakas kKpHBas
Oy/eT OMHCHIBATE PACTIPEIETICHHE CKOPOCTEH MOTEKYN B cocyae ¢ Temnepatypoit T,

()
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5.2. Onpenenurts, KaKk M3MEHHTCH KOHUEGHTPALMS MOJIEKY rasa, HMEIOLEro HadaubHylo temueparypy 350 K v navansHoe
nasienne 150 klla, ecnu raz nzobapuyeckn narpers 10 700 K?

5.3. HpacaneHbli Ta3 NOCTOSHHON MACCHl, HAXOAAIMHCS B WMJIHHIPE, MEPEXOTHT M3 OJHOTO COCTOSHMA B JPYroe, Tak uTo
MaBIeHHE BO3pacTaeT B 3 paza, a odbeM yMmeHBIIaeTca B 2 pasza. B HauamsHOM cocTosHHM TemmepaTtypa paeHa 300 K.
Onpeze’uTh KOHEUHYIO TEMIIEpATypy rasa.

5.4. Ilpu Temneparype 200 K waubonmee BeposTHas CKOpocTh Momekynm pasHa 300 w/c. OnpeenuTh CpeaHION
apHMETHIECKYIO CKOPOCTE MOJIEKYIT Taza mpu Temmepatype 800 K.

5.5. Opun damnon obwemom 10 11 conepscut kucnopon noj aasnennem 1,5 MIla, a apyroii 6annon odbemom 15 i comepmur
azor noja pasinendem 2,0 MIla. Korpa 6annonsl coeauHuny, ofa raza cMellanuck, o0pa3’oBaB OIHOPOAHYK) CMeCh.
OnpenenuTh MOTHOE JABJICHHE CMECH.

6. Tepmoaunamuka. 3akons! TepmoguHaMukH. Hnkiel. KI1JT TeniioBeix ABurareeii

6.1. MomsipHast TEIUIOEMKOCTh MOJICKYIIBl HIEANLHOIO TIa3a [pH [ocTosHHOM o0beme pasHa Cv=8R/2, rne R
YHHBEPCAJILHASN ra30Bas NoCTosHHAs. ONpejeniTh YHCIO BPaLaTe/lbHbIX CTeleHel cBOBOIBI MOICKYIILL.

6.2. 2 monsa wupeaneHoro rasa npu temmeparype 400 K ysenuumn cpeoii ofwem B 2 paza. Onpenenurs padoty
M30TEPMHYECKOI0 PACILIHPEHHS.

6.3. 10 MonE MEaTBHOrO OJHOATOMHOIO ra3a NPH MOCTOSHHOM JABJIEHHH HATPEIH TakK, 4TO €ro TeMIepaTypa H3MeHWIach Ha
50 K. Onpeenuts KOIMYECTEO TEILIOTE], NO/IBEICHHOE K razy.

6.4. 3 Mons IBYXaTOMHOIO MACANBHOrO rasa MpH [OCTOAHHON TeMIeparype yBelH4HI cBoil o0beM B 4 pasa. Onpeneiutn
H3MEHEeHHe YHTPOIHH Ia3a.

6.5. Mpaeanenas TeruioBas mammba 3a uumkn cosepiaer pabory 500 ik M oTaaeT XONOAWIBHUKY KOIHYECTBO TEIIOTHL,
pasuoe 200 [Lx. Onpenennts KT/ reruioBoii Maiine.
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7.  DaexrtpocrartHyeckoe noje B pakyyme. llpunuunn cynepnosnuun. Teopema INayeca nus
IEKTPOCTATHYECKOI0 I0JI B BAKYYMe
DNEKTPHYECKOE T10JIC CO3/AHO JBYMs TOYCUHBIMM 3apsiaaMi 1 = +q u 2 = +2q. OnpesenuTs HaNPKCHHOCTE M
NOTEHIHA 11014 B Touke A.
A

D e

Ione coznano GeckoHeuHOH paBHOMEPHO 3dPAKEHHOM MIOCKOCTRIO C MOBEPXHOCTHON MIOTHOCTEIO 3apsijia —G. YKakHTe

HampapJCHHE BEKTOPa HAMPAKCHHOCTH ICKTPHUCCKOTO MOJIA Eu rpaau€HTa NOTEHIHAIAa Vq) B TOuke A.
'

-G 1

H306pa3uTh rpadyk 3aBUCHMOCTH HANPsKEHHOCTH 3J1EKTPOCTATHYECKOTO MOJIA OT PAcCTOSHUS (OTCUHTHIBAEMOTO OT HX
LICHTPA), CO3IAHHOTO JIBYMS KOHIIGHTPHUECKIMH cepam ¢ sapatamn , = 2q, q, =—q u R2=2R:.

3ﬂ€KT“pH‘IecKO€ nojae Co3aHO ABYMA OEeCKOHEUYHBIMH napamicJibHBIMH MIOCKOCTAMH, 3apAKCHHBIMH € MOBCPXHOCTHRIMH
mnoTHOCTAMH +6 ¥ —36. Ha PHCYHKE TIOKd3dHd Ka4CCTBCHHAA 3aBHCHMOCTB INPOCKIHH HANPAAKCHHOCTH MMOIA E: or
KOOPJHHATBI X BHE TUIACTHH W MEHLY TUIACTHHAMH. M'soGpamn, 3aBHCHMOCTB TOTEHIIHAIA T10J14 (p OT KOOPJIHHATEI X BHE
TJIACTHH M MEKTY INITaCTHHAMH.

+o 20
MeTanaudeckuii map HMeeT MEKTPHYECKHH 3apan q, paauyc mapa 10 cMm. HanpskeHHOCTE 3/eKTPHUECKOro 1ons Ha
paccrosiaun r=10 ¢M OT moBepxHocTH BHe mapa pagHa E = 20 B/M. OnpepenuTs 3HAMCHHS HANPSUKEHHOCTH E| M
MOTEHIHANA () NEKTPHYECKOrO 11015 HA PACCTOSHHM I'1=5 CM OT LeHTpa wapa?
8. ,[lHQJIEKTpHKH H MPOBOJHHKH B JIEKTPHYECKOM I10JIE. BHCPFHH 3JIEKTPOCTATHYECKOI0 MOJIst
TMpu nepexose W3 OJHOH AMAIEKTPHYECKOH cpeibl B JPYryl0 JNIHHHH HanpsxkeHHocTH E WAyT Tak, Kak rokasaHo Ha
PHCYHKC. YUNTBIBAf, YTO AM3ICKTPHYCCKAA MPOHHIACMOCTH TICPBOH Cpembl g, =2, & YIBI a=30" u |3=45°,

OMpPENENHTh IHINEKTPUIECKYHO TIPOHHIIAEMOCTh BTOPOIt cpenkl €, .

@ @

OnpenenuTs TIOTOK BEKTOPA AMEKTPHYECKOTO CMENIEHHS [epe3 MOBEPXHOCTh Kyda ¢ mamHoii pebpa 1 cM, B 1eHTpe
KOTOPOTO HaxomuTes 3apsan 2 MK

Konnencarop ¢ JUAIIEKTPHKOM € OTHOCHTENBHOMH JIHANIEKTPHIECKON NMPOHHIIAEMOCTLI0 6 TPHCOEAWHEH K HCTOMHHKY
TOKa. DHEprus 3MEKTPHYECKOro nojst 3roro Konjaencaropa pasta 32 . Onpenenurs SHEPruio HMEKTPHIECKOro Mol
KOHJIEHCATOpa IOCHE YAAIEHHA JUIIICKTPHKA.

OnpenenuTs 3apsj TPETLETO KOHAEHcAaTOpa, H300pameHHoro Ha pucynke, eci: C1=9 @, C=3 u®, C=6 n®, Ups=20

kB.
C
—
1,

g

2 -

Cuna OpHTSKeHHs. MeX]y IUIaCTHHAMM IJI0cKoro koHaeHcatopa 18 MH. Onpenenuts o0beMHYIO IIOTHOCTE SHEPIHH
HNEKTPOCTATHYECKOrO HOJIsS ITOTO KOHACHCATOPA, CCIH IUIOMIA/bL Kask/10H U3 00KIanok 3 cM’,
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9. IMocroanublii ynekTpHYeckHii ToK. PadoTa n MomHoCTh 2jekTpHyeckoro Toka. 3akon [Ixoyan-Jlenna.
TMpapunaa Kupxrodga
9.1. Ha pucyHke nokazaHa 3aBHCHMOCTb CHIIBI TOKA B CKTPUUYCCKOIl Lenu ot BpeMeHH. Onpeaenuts 3apsaji, NpoLeAmuil 1o
NPOBOJHHKY B HHTepBasie BpeMent ot 0 no 10 c.
IuA
30

20

0 5 10 15 20 b€

9.2, DJIC darapeu npencrasiaeHHoil Ha pucyrnke — 5 B, ee BHyTpenne conpotusienue 1 Owm, Tlpu conporusieHny peocrara
Ri=4 OM wuneanbHBIH BOMBTMETp mokasbiBaeT 4 B. [lpu kakoMm compoTHRIGHHH peocTata Ro MacanbHBEIH BOMBTMETP

nokaxker 3 B?
of
Tr R

9.3. Pesucropsl conporueiacHreM Ri = 100 Om u Ry = 90 OM BKIIOYEHBI MOCIEIOBATENBHO B CeTh, ONpenenuTh, Kakoe
KOJTHYECTBO TEIIOTH BELIETHTCA B pe3ucTope Ro, ecnu B pesuctope Ry Beyaenunocsk 10 kI Teniors:?

9.4. Cuia TOKa B NMPOBOJHMKE PAaBHOMEPHO yBeMHuuBaeTcs oT [(=0 10 HEKOTOPOro MAaKCHMANLHOrO 3HAYEHHS B TeYeHHE
Bpemenn 10 ¢. 3a 310 BpeMs B MPOBONHHMKE BBIACTIIOCH KOMMYECTBO TemnoTel 2 k/k. Omnpenennts cKOPOCTh
HAPACTAHHS TOKA B MPOBOIHUKE, ECIH €0 CONPOTHRIEHHE pasHo 3 OM.

9.5. B anexTprueckoii cxeme, NpencTaBieHHON HAa pHCYHKE, £:=2 B, £3=4 B, Ri=4 Om, R»=6 Owm, R3=3 Om, [1=3 A, =2 A.
Omnpenenuts BenuauHy DJ1C MCTOMHHKA TOKA E1.

R, I,
g] & [I=
LR, g R, e
R,
3 cemectp

10. MarauuTHoe noie B pakyy™me. [IpuHunn cymepnozuuuy MarHuTHoIX noaeii. Cuna Jlopenua u cuia
Amnepa. Teopema I'aycca st MATHHTHOTO MOJISI B BAKYYMe

10.1. Ha PHCYHKE HZQGPH‘}KEHH CEYCHHA JABYX NapaJulebHBIX l'lpﬂMOJ'lHHeﬁHHX JUTHHHBIX TIPOBOJAHHKOB € IMPOTHBOITOIOMKHO
HanpasJICcHHBIMH TOKaAMH, TIIJH‘IéM Ii=20. Onpenem—rr}, Ha KaKOM YHaCTKEC HHAYKIHA MArHHTHOTO MOJIA PABHA HYIHO.

I I

1 | 2

D) ]

>/ h i 4 ® d

10.2. IIpoBonouHylo paMKy B BHE KoiblUa paauyca 10 cM moMmewawT B 0JHOPOIHOE MarHuTHOE none ¢ nuaykauei 0,1 To.
TIpu nporexannd no pamke toka 0,4 A ona noeepHynack Ha yron 60°. OnpenenuTs MeXaHHYECKHIl MOMEHT CHIL,
JeHCTRYIOHIMIT HA PAMKY B HAYMANBHBIH MOMECHT BPEMEHH.

10.3. Ha pucyHke mokaszaHbl CeYeHHsA 3-X JUIMHHBIX TTApPauieTbHBIX MPOBOAHMKOB ¢ TOKAMH M 3aMKHYTHIH KOHTYp L, mns
KOTOporo ykaszaHo Hanpasrnenve oOxona. Cumel Toka paBHel I1I=I=I3=1s=2 A. Onpenenuts HHMPKYIANHIO BeKTOpa
HANPSKEHHOCTH MATHHTHOTO TIOJIS 110 KOHTYPY.

10.4. OrmpenenuTk NOTOK BEKTOpa MAarHUTHOH HHIYKIMH 1od BenuunHoil 10 Ti yepes nmoepxHocTek kyda ¢ miuHOH pebpa
5cm.

10.5. OmpenenuTs cuay, ACHCTRYIONIYIO Ha KaKIBIH METP UTMHBI BO3MYNIHBIX TMPOBOIOR TPOMICHOYCHOH MHHHH,
pacrnonoKeHHBIX Ha paccTosHud 40 eM Ipyr oT apyra npH cuie Toka B nposoaax 1500 A.

11. DaekTpoMarHuTHAA HHAYKOHA. CaMOHHAYKIHA, JHEPrHs MATHHTHOTO TOAS

11.1. IlpoBojsmias pamka Bpamaercd ¢ MOCTOAHHOH YITIOBOH CKOPOCTBKO B OIHOPOJHOM MArHMTHOM TI0Jie BOKPYT OCH,
Nexallei B IIOCKOCTH PAMKH M TIEPIEeHANKYIApHOH BeKTopy MHAyKuu B (cm. puc.). Ha pucyHke Tarke npezncrasieH
rpadMK 3aBHCHMOCTH OT BPEMEHH TOTOKA BEKTOPd MAarHHTHOH MHJIYKIIHH, MPOHH3BIBAIONIETO paMKy. MakcumanbHoe
3HaueHHe MarauTHoro notoka 2 MB6. [lomyunts 3akon uamenenus 3/1C MHAYKIHH CO BpeMeHeM.
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11.2. Cuna TOKa B NPOBOAIAIEM KPYTOBOM KOHTYPE HHAYKTHBHOCTBIO 100 MI'H M3MeHseTCs ¢ TeUeHHEM BPEMEHH MO 3aKOHY
I= (3—0,113) (B ennnmax CH) u Hampas/ieHa Kak 1oka3aHo Ha pucyHke. Onpenenuts abcomoTHyo Beananay IC
CaMOMHIYKIIHA B MOMEHT BPEMEHH 2 ¢ H HaNpaBJIeHHe HHIYKIHOHHOTO TOKa.

I

11.3. BeprukanbHas paMka miomaasio 200 cm? umeet 100 BHTKOB M BPALIAETCA B OXHOPOIHOM FOPH3OHTAILHOM MAaTHHTHOM
nose ¢ uuaykuueil 4 Tn. Och BpallleHHs NEPreHIUKyIApHa THHHAM MarHHTHOM MHAYKUHH 1o, Makcumansias 3/C
MHIYKIHH, BO3HHKAIOIIAs B pamke pasHa 62,8 B. Onpenenutes nepnoa obpaiuieHns paMKH.

11.4. 3amkHyTag HAKOPOTKO KaTymka auamerpoM 10 cm, umeromias 100 BUTKOB, HAXOJWTCA B MATHATHOM TION€, HHIYKIIHSI
kotoporo ysenuuusaercsa oT 2 T 1o 8 Tn B redenne 0,1 c. IInockocTs BUTKOB MepreHIUKYIAPHA CHIIOBBIM JTHHHAM
nons. OnpenennTs cpenHee 3Havenne 3/IC HHAYKIMH B KaTyIlIKe.

11.5. B karymke HHAYKTHBHOCTH Bo3HHKaerT 3/]C camomnnykiuu, pagnas 10 B, npu paBHOMEpHOM yBEJIWYEHHH TOKA OT 4
1o 20 A 3a 0.2 c. OnpenenuTs HHIYKTHBHOCTD KATYILKH.

12. MarnnTHoe moJie B Benecrse. Teopusi MakcBelna aisi 31eKTPOMarHuTHoro noJis. Cucrema
ypaBHeHHii MakcBena B HHTerpajibHoii H 1 pepeHHanbHol popme

12.1. Ha pucynke npezcTapieHsl rpadMKH, OTPAXKAIONINE XapPaKTep 3aBHCHMOCTH BETHYHHBI HAMarHHueHHocTH J BemiecTpa
(1o MOZIYITIO) OT HAMPSKEHHOCTH MarHHTHOTO nofs H. YkakuTe 3aBUCHMOCTB, COOTBETCTBYIONYIO (PEpPOMArHETHKAM.
I 1
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12.2. Kaxk u3BecTHO, [I0JTHAA CHCTEMa ypaBHCHHH MakcBenna JUid 2IeKTPOMArHMTHOTO IO UMEeT BT
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3anucarth CMCI‘CMy y‘pﬂBHCHHFI 15 lleCMCHHOI'G T}JlCK'l'pOMal'HMl'HO]'O noasa B O'I‘Cyl'C'['B[vlC 3ap;mccuﬂux TEJI.
12.3. Ilonnas cuctema ypaBHenni Maxkcesenna B muddeperimansHoit GopMe s 3IeKTPOMAarHHTHOTO TI0MIST HMEeT BHII:

rotﬁ:—a—B
ot
lrot A=j+2
ot
div D=p
(div B=0

3anucarth CHCTEMY y'paBHCHH[:i JUI TIEPEMEHHON0 2JICKTPOMATHHTHOIO 1O [IPH HAITHYHH 34PSKCHHBIX TEJ1 H TOKOB
NpOBOJUMOCTH.

13. Ceoboanble, 3aTyXaloniHe H BHIHYK/ICHHBIC KOJIe0aHHA. JIeKTPOMATHHTHBIE BOJI Hbl. JHEPrus u
HMIYJIbC }IeKTPOMArHHTHOTO N0, Bextop YMmosa-Iloiintunra
13.1. VpaBHeHHE TapMOHHYCCKHMX KoneOaHmii MaTtepuansHoii Toukum y=0,2sin5t (8 CH). Onpencnuts MakCHMAaTbHOE
YCKOpEHHE KOMeOIIomeHcs TOUKH.
13.2. Vpasuenue koneGanui rpysa Ha npysxuse xkectkoctsio 200 H/m umeer euy: X+25x=0 (8 CH). Onpeaenuts Maccy

rpysa.



13.3. Ha pucyHKe MOKa3zaHa OPHEHTAIlMA BEKTOPOBR HampsKeHHOCTH iekTpuueckoro ( E ) u marautHoro ( H ) moneii B
?chrc'rpomamu'rﬂoﬁ BOJIHC. OI[pC,U.CJIHTI: HﬂIlpﬂB.‘ICHHC BCKT()pa IVIOTHOCTH IMOTOKa f)HCpI'HI’] .’)chx'momarnwrm‘n'o nons
(BexTop Ymosa-Ilofintunra). OrBer NOSICHUTD.

“la
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13.4. Ha pucyHKe OpeacTaBleHa MTHOBEHHas «(ororpadma» BIEKTPHUYECKOH COCTABIAIOMICH SMEKTPOMATHUTHOH BOJHEI,
nepexonsauieii w3 cpeasl 1 B cpemy 2 nepnengukyaspHo rpanune pasgena AB. Onpepenuts oTHOCHTENBHBIH
MOKA3aTelb NPEIOMIICHHS Cpelbl 2 OTHOCHTENBHO cpesl 1.

A

1—»2

7 0,15 Wzs 05 X, MEM

B

13.5. 3apsn wa oOKkmagkax KOHIEHCATOpa B HWIEATBHOM  KONeGAaTeNMbHOM — KOHTYPE H3MEHSeTcs 10  3aKOHY
q=0,28 sin 100t (Kn). Onpenenite MAaKCHMATBHYIO YHEPTHIO HICKTPHUECKOT O MO, eClIH HHAYKTHBHOCT KATYIIKH
I I'n.

14. UnTepipepenuns v TP pakuHsa CBeTOBLIX BOMH. IuppakiHoHHAA pelieTKa

14.1. Ha noBepXHOCTL CTEKJIA C IIOKA3ZATENEM NPEIOMIICHHS Mo,y =1,7 HaHeceHa TOHKAsl IJIGHKA ¢ [OKA3aTe1eM LIPeJIOMIIEHHs
n.,~1,5. Ha nnenky no Hopmanu Kk Hel majgaer cBeT ¢ ANHHOI BorHBI 500 HM. OnpenenuTs OpH Kakol MHHUMAaNLHOM
TOmMUMHE MIeHKa Oyaer "npoceeTastomed” ?

14.2. VYcranoska nns HabmiofenHs koneil HeloTona ocBeniaeTcs MOHOXPOMAaTHYECKHM CBeTOM AnHHOH 0,4 MKM, nagaonium
HOpManbHO. OmpeielHTs TONMHAY BO3AYIIHOTO 3230pa MEXKIY TNOCKOBBIMYKIOH THH30H U CTCKIAHHOI IIACTHHKOH B
TOM MecTe, rA¢ HabmomaeTes NATOe CBETIOE KOMBIIO B OTPAKEHHOM CBETE,

14.3. OnpenpenuTs 00LIeE YHCIIO MAKCHMYMOB, KOTOpOE JaeT TH(hpaKLHOHHASA PelleTKa ¢ NocTosHHol 10 MKM U OCBeleHHAs
MOHOXPOMATHUECKHM CBETOM € JUTHHOH BOMHEI 480 HM.

14.4. Ha auadparmy ¢ KpyriabsIM OTBEPCTHEM PaaHyCOM 2 MM MAJACT HOPMAJILHO MapaJUIeIbHbLH TYI0K CBETA JJTHHOM BOJNHBI
0,5 mxM. Ha myTn nyweid, npomeammx yepe3 OTBEPCTHE, HA PACCTOSHUM | M moMenaroT 3kpaH. OnpenenuTs Kakoe
nmaTHO GymeT HabmomaThes B IEHTPe IKpaHa B Touke M 1 nouemy?

14.5. TIyuok moHoxpoMmaTHdeckux (A=0,6 MKM) CBETOBBIX BOTH magaeT nod yriaoM 60° Ha HAXOAAIIYIOCS B BO3IYXEC
MBUTBHYHO TIeHKY (n=1,3). Onpenenuts, MpH Kakoil HAMMEHBIICH TONIIMHE MICHKH OTPAKEHHEIE CBETOBBIC BOJIHBI
OyayT MakCHMAJIBHO YCHIEHBI HHTEphepentmei?

15. Toasipusanms ceera. 3akon Mammoca. 3axon bprocrepa. Iornomenne u gnenepensi BosH. Hopmanbsnas
H AaHOMAJNLHAA THCIIEPCHH

15.1. TIlpu naneHHH cBeTa H3 BO3JAYXa Ha AUIEKTPHK OTPaXEHHBII Tyd MOTHOCTBIO NOMSPH30BAH. YTON MPEIOMIICHHS PaBeH
30°. OnpeneruTh Yron naaeH s Iy4a.

15.2. TInactueKa KBapua TONIMHOH d1=2,5 MM NOMECTHIH MEKIY ABYMS TapalIeibHBIMH HHKO/ISIMH, B PE3yJIBTATE HEro
TOCKOCTh  TIONApH3alMKM cBeTa mopepHynack Ha yron 30°. Onpenennts Tommuuy d» KBapueBOi MIaCTHHKH,
llOMCLLlCliliO;i Mem,uy HHKOIIAMH, [IPH l(O’lOpOﬁ ,uanumﬁ MO[IOXpOMa'lHHECKHFl CBET 6)’)16'1' MNOJIHOCTBH) I'aCHTLCH.

15.3. Ha myTH ecTecTReHHOTO CRBeTa TIOMENICHBI JRE TUIACTHHKM TypmaniHa. [locme mpoxowkaeHms mmacTWHEA 1 cRer
MOIHOCTBIO MoNApH30BaH. 371eck J1 ¥ J2 — MHTEHCHRHOCTH CBeTa, TNPOIIENNIEro NNacTHHKH 1 0 2 COOTBETCTREHHO,
yron mexay HanpaeineHuamMua 00 u 0’0’ papen ¢=30° OnpeneanTs OTHOIIEHHE HHTEHCHBHOCTEH creta J1 1 Ja.




15.4. Ha monspusaTop NagaeT CBET. NPEACTABIAOMMI CODOH CMech ECTECTBEHHOrO M IUIOCKO IONAPH30BAHHOTO.
MHTEHCHBHOCTH €CTECTBEHHOTO M IUIOCKO TMOMSPH3OBAHHOTO CBETA CBA3aHbl cooTHomeHneM Ie=2I.. Onpenenuts
CTEICHL [lOJ]HpH'JaLlHH TAKOro caera.

15.5. I'paduku AMCHIEpPCHOHHBIX KPHBEIX 3aBMCHMOCTEH TI0Ka3aTes NPeloMIEHHs CPebl OT YACTOTHI (0 M JUTHHBI BOTHBI A,
CBETA MMEIOT BHJI, NPEJACTABIEHHBIH Ha pucyHKax. ONpeNenuTh KAKHM BHMIAM JHCIEPCHH COOTBETCTBYHOT YYACTKH
xpussix CD u A'B'?

|
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16. KsanrToBasi cBOCTBA JJIEKTPOMATHHTHOIO H3J1Y4YeHH S . 3AKOHBI TEIJIOBOI0 n3iaydeHus, ®oroddpderT.
®orousl Jdasienne ceera. dddext Komnrona
16.1. Ha pucyHKe MoKa3aHbI KpHBbIE 3aBHCHMOCTH CIIEKTPalbHOH IUVIOTHOCTH 3HEPTeTHYECKOH CBETHMOCTH abGCOMIOTHO
HYEPHOro Tena OT AJMHHLI BOJIHBI ITPH pasHbIX TEMIIEpATYpax. K]JHBHH 1 COOTBETCTBYET CIEKTPY H3JIYHYEHHA abcomoTHO
4epHoro Tena npu Temneparype 2000 K. Onpenennts, kakoii Temneparype (B K) coorBercrByer kpupas 27

| 500 20000 Ry

16.2. OmnpenenuTh SHEPTETHUECKYIO CBETHMOCTh a0COMIOTHO YEPHOTO TeNa, €CIH ero TepMOAHHAMHYecKas TeMIepaTtypa
T=400 K.

16.3. Pryrnas namna umeer momuocTe 150 Br. Ckonbko mpHMepHO KBAHTOB CBETA HCHYCKAETCH €/KECEKYHIHO MpH
W3Iy4deHHH CBETa C JUTHHOH BoTHBI 600 HM?

16.4. HM3onupoBaHHasd METa/UIMYECKas MIACTHHKA HEMPEPLIBHO OCBEILIAETCS CBETOM ¢ UIHHOH BoHLI 450 HM. B pesynbrare
thoroapexTa, ona 3apssxaercs 1o norennupana 0,76 B, Onpenenuts paboTy BEIX0AA JNEKTPOHOB H3 METaLA.

16.5. Ha pucyHKke NokazaHbl HampagieHus najaroniero ¢ortona (y), paccesnnoro gorona (}") M BIIEKTPOHA OTJa4H (e).
Yron paccesnns 90°, HanpaBneHWe JBHAKCHHS SICKTPOHA OTJA4H COCTABIACT ¢ HATIPABICHHEM Majatoiero (oToHa
yron ¢=30°. Ummynsc napaioumero ¢orosa 3 (M»B-c)/m. OnpenenuTs HMIYIbC JIEKTPOHA OTAA4YM (B Tex Ke
eAMHHLIAX).

17. Daementsl aromuoii ¢pusukn u kBanToBoii Mexanuku. [locrynarsl bopa. I'mnoresa ne bpoiias.
Mpunuun neonpenenennoctn. Ypasuenue Hpeannrepa. Boanosas gynkuus, u ee craTHCTHYECKOE
TosikoBaHHe. [IpaBnia oT6opa NI KBAHTOBBIX NEPEX0/10B

17.1. B onsite JpBrccona u JxepMmepa Hecnenobanach JHQGPaKLHs dIEKTPOHOB, NPOLIEAMINX YCKOPAIOLIEe HANPsDKEHHe, Ha
MHKpOKpHCTane Hukens. OnpenendTs, Kak M3MEHWTCA JIMHA BOIHBI Je Dpoiins onexTpoHa, eciu yckopsioliee
HanpsKeHHe YMEHBIIHTE B 8 pas.

17.2. Ha pucynke NpeJ/CTaBIeHa JMarpaMMa IHepreTHIeckux ypoBHei atoMa Bojoposa. [IpH KakoM Tepexolie POUCXOIHT
nornomenHe GoTona ¢ HauGonsleii yacToroii?

E. "B n=w

MLLLLLLLL L
=5

085 'It n=4
45 3 n=3
a4 n=2
35— n=1

123 4

17.3. Tlonosenne meumuHEM Maccoii 1-10 k2 onpeneneno ¢ HeonpeneneHHocThio 0,1 MEM. ONpeNeuTh HEONpPEeNeHHOCTh
ckopocTH AV.



17.4. BeposTHOCTh 0OHAPYKUTH 3TEKTPOH Ha ydacTke (a,b) 0HOMEPHOTO MOTEHIHAIBHOIO ALIWKA ¢ OECKOHEYHO BBICOKHMH
b

cTeHKamH Beiuucnsercs no gpopmyne W = jmdx , e @ — [UIOTHOCTh BEPOATHOCTH, onpejensemasn Y -(hyHkuuei,

a

BHII KOTOPOIi IpHBEAEH Ha pucyHKe. OnpeienuTh BEPOATHOCTL 00HAPY/KHTD IEKTPOH HAa YYacTKe L <x<
8 2

17.5. OnpesenuTh NMOTCHUMATBHYI) YHEPTHIO WIEKTPOHA, HAXOAAIIETOCA HAa TPeTheH OOpoBckoil opdute aroma BOAOPO/A.
Panuyc neppoii 6oporckoii opdUTE aToMa BoAopoa 53 M. DHEprus H1eKTPOHA B OCHOBHOM COCTOSIHMH paBHa -13,6 2B,

18. DuieMeHTHI A/1ePHOI GHIMKU: COCTAR H XaPAKTEPHCTHKH ATOMHOI0 s11pa. Bubl pATHOAKTHBHOIO
H3JIy4YeHHS. SlepHble peakuH. JjleMeHTapHble YacTHIbL THIBI B3aHMojeiicTBHSA

18.1.  OnpenenuTte, #ApO KAKOr0 H30TONA yriepojia (0003HAYEHHOTO CHMBOJIOM JX) YUacTByeT B SIIEPHOH peakivH
X+ gHe—> 1E;'O+ [}n?

18.2. Tlepwon nmonypacnaja paanoakTHBHOro aneMenta 3 4aca. Onpenenuts 4epe3 CKOJIBKO BpeMeHH pacnajgercs 75%
PaaHOAKTHBHBIX ‘::ITOMOB?

18.3. HaspaTth 4acTHIIBL, KOTOPBIE SBJISIOTCS YYACTHHKAMM CHIIBHOTO B3aHMOJIEHCT BHs.

18.4. B mpupone CyIIECTBYET YETHIpE THMA (YHIAMEHTAILHBIX B3aMMOICHCTBHIl. B KakoM B3aMMOJASIHCTBMH YJacTBYIOT
MPOTOHEI H HEHTPOHEI.

18.5. HM3pecTHO ueThipe BHAa (YHIaMEHTANLHBIX —B3auMonelcTBHil. Kakoe B3auMMoAeiicTBHE XapakTepH3yeTcd
CpaBHHTENLHOI HHTEHCHBHOCTLIO <1, a paguyc ero neiictus pasen =107 m?
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HCI‘[O.J'Ib3yﬂ €CTEeCTBCHHOHAYYHbIE€ 3AKOHbI, BLINMO/JIHATL 33/IaHUA M0 CJISAYHIIIHM TeMaM:
2 cemecTp

1. HCCJ’IB,I[OB&HHE JBHIKCHHSA MalllHHBI ATBy,I[a C OMpPEICIICHHBIMH IMapaMeTpaMH.
2. Teopernyeckue pacueThl TCPMOIHMHAMHYCCKUX BCITHYHH,
3. Teopernueckoe nccae0BaHUE NAPAMETPOB HICKTPHICCKON IICTIH.

3 cemecrp

4. Teoperndeckoe pacdeThl B 00/1aCTH 2JIEKTPOMArHETH3IMA H MIEKTPOMATrHHTHEIX KOJeDaHwii.
5. Teoperndeckoe pacyerbl B 001aCTH BOJIHOBOM ONITHKH.
6. Teoperndeckoe pacueTsl B 00JaCTH KBAHTOBOH ONTHKA W aTOMHOH (hH3nKH.

2 cemecTp

1. Yepes 610K B BH/JE CIUIONIHOTO JWcKa Maccoil 50 r, nepekWHyTa HeBecoMas HepacTH:KHMas HHThb, K KOHIAM KOTOpOi
TOMIBCIICHBl OMMHAKOBEIC TPy3bl Maccoit mo 100 r (Mammua ATeyma, cM. puc. 1) Pammyc gueka 20 oM. Ecnm Ha mparyio
CTOPOHY CHCTEMBI MOJIOKHTH MEPErpy30K Maccoii 50 T, To cuctema, NPHIET B JBIXKEHHE (PHC. 2).

=
& [o09s
s

Puc. 1 Puc. 2
[To pesynpraraM JaHHOIO SKCIEPHUMEHTAILHOTO HCCIIEI0BAHUS OLPEeleHTh:
1.  yckopeHHe CHCTEMBI IPY30B;
2, MOMEHT CHJI, AeHCTBYIOIIHI Ha OIOK.

2. UYepes Onok B BHE CIUIOIIHOTO JUcKa paauycoM 15 cm u maccoid 100 r, nepeknnyra HeBecomasi HepacTAKUMAs HHUTh, K
KOHIlYy KOTOpO#H moasenteH rpys Maccoi 150 r (em. puc. 1). [Nog neiicteuem rpysa cuctema MpUXOANT B ABMKEHHE (pHC.2).

Puc. 1

Ilo pe3ynpTaTaM JaHHOTO IKCIIEPUMEHTAILHOTO HCCIIEI0BAHNSA ONPEICTHTE:
1. yrnosoe yckopeHue brnoka;
2. MOMeHT HMIyIbca GIIoKa.

3. Hexortopas macca azora npu naenennn 200 klla mmena obsem 8 m, a npu marnennn 500 klla — obrem 4 n. Ilepexon ot
IEPBOrO COCTOAHMA KO BTOPOMY OBLI CACIAH B IBa Tala: CHa4alla 1o u3odape, a 3aTeM 1o H30X0pe.
M3006pa3uTs anneie npoiecckl B koopaunatax (p, V), Ha OCHOBE eCTECTBEHHOHAYIHBIX 3aKOHOR OIPE/ICIHTS:

1. H3MCHCHHE BHYTPCHHEH YHEPIHH [PH H30XOPHOM IPOLIeCCe;

2, KOIMYECTBO TEILUIOTEL, IIONYYCHHOE ra30M IIPH IIEPEXOIE OT IICPBOTO COCTOAHMA KO BTOPOMY.

4, MneanbHblil MHOTOATOMHBIH Ta3, COJMEPKALIMH KOTHUECTBO BellecTBa | MOIb, COBEPIIAET LMKJ, COCTOAIIMH M3 IBYX
H30Xop M JABYX m3odap. HaumMenwiumnit obvem V=5 1, Haubonbmui Vimg=10 1, HauMmeHblee maBieHHe pmin= 100 xlla,
HaubonbIee Pma=300 xI1a.
Hccnenoath naHHBIE MPOIECCH H HA OCHOBE €CTECTBEHHOHAYUHBIX 3aKOHOB ONMPEIETHTb:

1. MHHHMATLHYIO TEMOEPATYPY LHKIA;

2.  tepmuueckuii KITJ] nuxmna.
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5. DnexTpuueckas cxema CoCTOMT W3 ucTouHMka Toka ¢ DJIC 13 B, upeanbHOro aMmnepMeTpa n BOJIBTMETPA, & TAKKE JABYX
pesucropos. [Tokazanus npuOOPOB NPHBE/ICHE! HA PHCYHKE.,
g=g1
10 Om 2

—{

Ha ocHoBe 3aKOHOB MOCTOSHHOTO TOKA TEOPETHUECKH PACCYHTATH MAPAMETPEI MEKTPUIECKON [ETTH:
1.  KIIJI ucrounuka;
2, CcHIlY TOKa, IPOTEKAIOMYIO Yepes pesucTop 1.

6. Comporusienue pe3ucTopa R H3Mepsercs BOIBTMETPOM H aMIIEpPMETPOM [0 CXeMe, TOKa3aHHOH Ha PHCYHKe.
Amnepmerp nokassBaer =1 A, Bonermerp U=100 B. Conpornenenne BonbtMerpa Ry = 1 kOm.

Hcmons3yst 3aKOHBI TOCTOSHHOTO TOKA ONMPEACTHTh;
1. cHIy TOKa, NPOTEKAIONIYIO Yepe3 BOILTMETP;
2.  CONpOTHBJICHHE PE3HCTOpA.

7. B mpuBemeHHOH »neKTpudecKoi cxeMe conpotueieHia R;=20 Om n R;=150 Om. ConpoTHBIeHHE BOMBTMETPA parHo 10
kOwm, a amnepmetpa — 0,4 Om. BJIC nctounnka paeHa 30 B, a pHyTpeHHee conpoTuBieHue — 1 Om. Ha prcyHKe npHBeIeHBI

K&kl BOJIETMETPA H aMIIEPMETPaA € UX ITOKasaHUAMH.
B o I

HCIICLII]:'ByH 3aKOHBI IIOCTOAHHOI O TOKA OINPENC/IUTh.
1. NajacHHE HAIIPAMKEHHA HA HCTOYHHKE TOKA,
2. BCPHOC JIM 3HAYCHHE I10Ka3bIBACT BOJlb'l'MCTp? OTBeT NOACHUTD.

3 cemecTp

8. DuexkTpoH npoiijis yCKOPAILYIO PA3HOCTE OTCHUMAIOB U oyiyqus dHepruio 400 2B, Bieraer B 0JHOPOAHOE MATHUTHOE
MOJIEC HANPAKCHHOCTRIO 450 A/M  NEPHECHIMKYIAPHO JIMHHMAM MHIYKIWH. VICrone3ys eCTECTBEHHOHAYYHBIE 3aKOHBI
OTPEJICIHTS:

1.  CcKOpOCTB IEKTPOHA,;

2.  paaMyc KPHBH3HEBI TPACKTOPUH 2leKTpoHa. (8 Oalos)

9. BHTOK HM3roTOBRJIEHHBIH W3 ATOMHMHHMEBOH NpoBONOKH JUMHOH 10 cM M mioiansw nonepedyHoro cedenust 1,5 MM 2
TOMEIICH B OJHOPOTHOM MATHHTHOM Tone ¢ WHaykuuei 0,5 Tn, npHueM MIOCKOCTh BHTKA TEPICHIMKYAAPHA JHHHAM
MATHHTHOH WHIYKIHH. [lone HaunHaeT yOBIBATH ¢ MOCTOAHHOH CKOPOCTBIO Tak, uto uepe3 0,02 ¢ ero 3HaueHHE JOCTHracT
0,06 Tx. Mcrnionb3ys ecTecTBeHHOHAYYHBIE 3aKOHbI ONPeIeHTh:

1. CconpoTHRIIEHHWE BHTKA,

2, 3apsl, NPOLIEIUIMI 110 BUTKY 34 9TO BPEMSL.
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10. PCBMCI'Op, Ka'ryu_ma HHHyK’l'HBHOC’l‘l’] H KOH,LICHCE]'I'OP COCAHHCHBI [MOCIHCA0BATCIIBHO H ITOAKIKOYCHBI K [-’lC'l'O‘-lHHKy
NEPEMEHHOI0 TokKa, H3mensiomerocs no sakony I =0,1 cos 3,14t (A). Ha pucynke npencrasiena Qasosas quarpamMma
lIaH,CHHﬁ Hallpﬂ)KCHHFl Ha yl(ﬂ}ﬂHHle JJEMECHTaXx. AMIIJIHTy,U.HblC 3HAYCHHA HﬂIlpH)l{Cleiﬁ COOTBETCTBECHHO pﬂ.BHbl'. Ha
pesuctope Ur=2 B; na KaTynike HHIYKTHBHOCTH UL:‘S( B; na xonnencatope Uc=2 B.

A
UL
UR
- s
X
‘r U{.

Hcnons3ys ecTecTBEHHOHAYYHBIE 3aKOHbI ONPENETHTh:
1. eMKOCTHOE CONpPOTHBIEHHE;
2. capur (a3 MexTy HanpsuKeHHEM H CHIIOH TOKa.

11. B onwite HOunra paccrosuue mexcny mesivmu 0,5 MM, Paccrosinue ot meneit jgo skpana 2 M. Paccrosinue ot uenrpa
aKpaHa 10 Touku M paBHO x=2 MM. [IJTHHA BOJHBL, magatoniero ceera 600 HM.

Henons3yst ecTeCTBCHHOHAYHHBIC 3AKOHBI ONMPEACIHTD!
1. onTHuYecKylo pa3HOCTb X071 BOJIH OT HCTOUHUKOB S1 1 Sz 10 Touku M
2., KOOPJAMHATY TPEThEro MaKCHMyMa.

12. [ducpakiMoHHAA PEHIETKA C MOCTOAHHOH 5 MKM OCBEMIAETCA MOHOXPOMATHYECKHM CBETOM C IJIHHOM BOMHEI 520 HM.
DKpaH pacnoIoKeH Ha paccTOAHUH | M oT pemeTku. Mcenonb3ys ecTecTBEHHOHAYIHbBIE 3aKOHBI OMPEISTHTh:

1. nanbGonbLIMii MOPANOK CHEKTPa, NOMY4YeHHEIH ¢ MOMOIILIO PelleTK i;

2. paccTosHHe JI0 2 ITTABHOTO MaKCHMYMa OT LIEHTPa AU PaKIHOHHONH KaPTHHBI.

13. Ilyuox ceeta NOCHEIOBATENBHO NPOXOAHT HEpe3 JIBA HHUKOMNA, TUIOCKOCTH MPOMYCKAHHA KOTOPEIX 00pa3yioT MeKay
coboii yron 60°. Koadduuuent nornowenus kasmiaoro nukons pasen 0,15, Mcenonabsys ecrecTBEHHOHAYYHBIE 3AKOHbI
OIPE/ICITUTh:
1. cBA3L MEXKAY HHTCHCHBHOCTBIO MA/IAIOIICTO CBETA H CBETA, NMPOMIC/IIICTO HEPe3 MEPREIiT HUKOIB;
2. BO CKOJBKO pa3 My4OK CBETA, BBHIXOALIHI M3 BTOPOrC HHKOMA, OcnabieH Mo CpaBHEHHIO ¢ MYYKOM, MANAIOINIHM Ha
NIEPBBI HUKOMb.

14. MounocTs HanyueHns abcoOMOTHO YepHOro Tena paeHa 25 kBr. Makcumym 3Heprun nanydeHus NPHXOANTCS HA JUTHHY
sotkpl 0,5 mim. [loctosanas Credana-bonsumana 6=5,67-10% Br/(m?-K*), nocrosunas Buna b=2,9-102 m-K. Mcnonssys
COOTBETCTBYIOIIHE 3aKOHBI TETIOBOTO H3MYUCHHS ONPEICTUTh:

1. rtemneparypy AUT;

2. mIoma/k U3ayqaromen MoBepXHOCTH.

15. B pesynnrate a(dexra Komnrona (poTon npH coynapenuH ¢ iekTponoM Obul paccess na yron 60°% Dneprus gorona 10
paccesnust 1,5 ModB. Komnrosoeckas anuHa Bonuel mia dnektpoHa 2,4 nm. [IpuMeHss ecTeCTBeHHOHAYWHBIC 3AKOHBI
OTPEJIENHTE:

1. wW3MeHeHWe JUTHHBI BONHBI (POTOHA;

2.  KHHETHYECKYI0 JHEPIHIO YNEKTPOHA OTAaYH.

16. DHeprug 27eKTpoHa B OCHOBHOM COCTOAHMH aTOMa BOIOpoaa paBHa -13,6 5B. Pamuyc neproii 60poBckoii opGHTEI aTOMA
BOfopoaa 53 M. [IpuMeHsst ecTecTReHHOHAYUHBIC 3aKOHET OTIPEICTHTh:

1.  MOIHYIO PHEPTHIO MIEKTPOHA HA TpeThel dopoBckoi opbuTe;

2,  MNOTEHIMATHHYK HEPTHIO 3EKTPOHA, HAXOMALIErocsa Ha TpeTheil opbute.

4. ®aiin u/unu BT3 ¢ NOAHLIM KOMIMAEKMOM OYeHOYHbIX Mamepuanos npusaazaemcs.
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