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 Criocod OueHO4YHOE CPEICTBO
OIICHUBAHUSA
KomnnekT
KOHTPONUpYylowux

OMK-2: CnocobeH NpUMMeHATb OCHOBHblE
3aKOHbl M MeTOoAbl MCCneAoBaHUM
€CTeCTBEHHbIX HayK AnA peweHus 3ajay
npopecCUOHANbHON AEATENbHOCTH

MaTepuanoB ans
3aueT; 3K3aMeH | 3ayeTa; KOMNNEKT
KOHTPONUpyWmuX
MaTepuanoB Ans
JK3aMeHa

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

1.3a0a4u Ha npumeHeHuUe ecmecmeeHHOHAay4YHbIX 3HAHUU U 30KOHO8

KomneteHuua UHAMKaTOp AOCTUNKEHNA KOMNETEHL NN

ONK-2 CnocobeH npuMeHATb OCHOBHble 3aKoHol u | OMK-2.1 Wcnonb3yeT ecTecTBeHHOHayu4Hble
MeTOAbl WCCNeAOBAHUA eCTEeCTBEHHbX HayK Ans | 3aKOHbl Mpu peweHuu 3apau
peweHus 3ajay npofecCMoHanbHOi AeATENbHOCTH

HIJIIMEHHH €CTCCTBCHHOHAYUYHLIC 3HAHHA H 3aKOHBI, METOAHKY PCHICHHA IPAKTHYCCKHX 3aqad4,
PEIIUTL CJACAYIOIIHC 3a1aYH:

3 cemectp

1. Kunemaruka MOCTYNATENIBHOTO M BpallaTeJIbHOTO JABHIKCHHA.
2. ﬂI/IHaMHKa MOCTYTATCIIBHOT'O ABHKCHHA. Cuiisl B MEXaHHKE.
3. ,HHH&MHKEI BpamaTelbHOI0 ABHKEHHA TBEPIAOIo Tela.

4. 3axoHbI COXpaHEHHUA IHEPIrHH, UMITY]IbCa, MOMEHTa HMITYIIBCA.
5

. MOHeKYHﬂpHO-KI/IHeTquCKaﬂ TCOpHA HIACATBHBIX I'a30B. YpaBHeHHe COCTOAHHA HIACAIBHOIO rasa.
3akon Makceenna o pacnpecaciICHu MOJICKYJI HOCAIIBHOTO ra3a mo CKOpPOCTAM.

6. Tepmomunamuka. 3akonsl TepmoguHaMukH. Lluker. KI1/] TennoBeix aBuraTeneii.

7. DOnekTpocTaTHdeckoe Tmone B BakyyMe. [lpuHumn cynepnosunmd. Teopema [Iaycca 1d
ANEKTPOCTATHUECKOTO MOJIS B BAKYYME.

8. JIMPNeKTpUKH U MPOBOJHUKH B 3JIEKTPUYECKOM TI0JIe. JHEepPrus MeKTPOCTATHYECKOTO MOJIA.

9. IllocrosHHBIH snekTpuyeckuil TOK. PaboTa M MOLIHOCTH BIEKTPHYECKOTO ToKa. 3akoH JLkoyms-
Jlenna. Tpasuna Kupxroda.

4 cemecTp
10. MaruutHoe none B Bakyyme. [IpuHumn cynepnosniun marautHeix mosieit. Cuna Jloperua n cua

Awmnepa. Teopema [Maycca mis MarHUTHOTO OJISL B BAKYYME,

11. MarauTHoe 110J1e B BelllecTRe. DNeKTpoMarauTHas UHAYKIHs. CaMOHHITYKIUs. JHEPTHsl MArHUTHOTO
OJI3.

12. Teopua Maxkcpeia s 3JI¢KTpOMarHuTHOTO nosiA. CucTteMa ypaBHeHHH MakcBenia B HHTCTPaIbHON
u muddepentmanshoi opme.

13. Ceoboanble, 3aTyXalollMe W BBIHYKACHHBIE KONeDaHHA, DIEKTPOMATHHTHBIC BOJIHBL. DHEpPrus H
HMIIYJIbC 3NEKTPOMarHuTHOro mnoJsi. Bekrop Ymosa-IloiHTHHTA.

14. Unrepdepennus u nudpaxiys cBeToBLIX BOJH. J{udpakinoHHas pemerka.

15. [longpusanus ceera. 3akon Mamoca. 3akon bprocrepa. llornomenue wu aucnepcus BOJIH.
Hopmanshas m aHoMansHas AUCTIEPCHS.

16. KBanToBas CROMCTBA DIEKTPOMArHUTHOTO H3NMydeHHs. 3aKOHBI TernoBoro uinydenns. Potoaddexr.
®dotonsl. JlaBnenue ceera. Iddext Komnrona.

17. DneMeHTbl atoMHO# (HU3HMKU H KBaHTOBOM MexaHukd. [loctymatel bopa. ['mmoresza ne bpoiins.
[Tpunuun uHeomnpenenenHoctu. YpapHenue Illpenunrepa. BonHoBas (yHKUHS, U €€ CTATUCTHYECKOE
TonkoBanue. IlpaBuna oTdbopa s KBAHTOBAIX MEPEXOJIOB.

18. DneMeHTHl AMEpHOW (M3UKH: COCTaR M XapaKTEPHCTHKH aTOMHOTO s1apa. Buabl pamnoakTHERHOTO
M3Ty4eHHus. SliepHble peakiin. DiieMeHTapHbIC YacTHIEI. THITE B3aHMOICHCTBHA.
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3 cemecTp
1. Kunemarnka NOCTYNATE/ILHOI'O H BPALIATEJILHOI'0 1BHKEHHH

Touka M nBmKeTcsa 1o CIIHpalH ¢ MOCTOAHHOH TO BEMHYHHE CKOpPOCThHD B HamnpabBJI€HHH, YKa3aHHOM CTpeJ'[KOﬁ.
OHPB,E[CZ[I/ITB., KaK H3MEHAETCA BEJIHYHHA HOPMAJIBHOI0 YCKOPEHHUA H TAHICHUIHANLHOI0 YCKOPEHHA.

I
—

VYrinoBoe nepemMelieHle Tena MeHseTcA C TEHUEHHeM BpeMeHH t Mo 3aKoHy q)=(2t2-2t+5) (pax). OnpenenuTh yriaoBoe
YCKOpPEHHE Telna.

3aBHCHMOCTb YITIOBOH CKOpPOCTH OT BPEMEHHM MoKazaHa Ha pucyHke. Onpenenurs YriioBoe NepeMelleHHe Tena 3a
npomexyTox Bpement ot 0 10 6 c.

Teno GpoLIeHo ¢ IOBEPXHOCTH 3eMIIH ¢o ckopocTbio 10 M/c moa yriom 45° k ropuzonty. OnpeeuTs pagHyc KpUBH3HEI
TpaeKTOpHH B BepxHeil Touke. COMPOTHBICHHEM BO3AyXa IpeHeOpeys.

Touka ABHIKETCA [0 OKPY/KHOCTH COTNIACHO YpaBHeHHIO (=5t (pan). HopManbHoe yCKOpeHHEe TOYKH B MOMEHT BpeMeHH
t=4 ¢ paBHo 36 M/c’. OnpeennTh paanyc OKpYKHOCTH.

2.  IuHaMHKA NOCTYNATeNbLHOro ABM:KeHns. CHJIBI B MeXaHHKe

Ha PHCYHKC NPHUBCICH rpaq)mc 3aBHCHMOCTH CHIIBI, )]CﬁCTByKJI]lCi"I Ha TEIo, OT BPCMCHH. OI'IpCJ'lCJ'IHTb H3IMCHCHHC
HMITYJILCA TCIIA 3d ICPBhIC 3 CCKYH/Ibl JIBHHCHHA.

FoH

50
40
30
20
10

D 1 2 3 4 5 8 te

3aRMCHMOCTh MMIYThCA UACTHIIBI OT BPEMCHH ONMCHIBAcTcs 3akoHoMm P =3ti + 3t2j , Tae 1 W } - BEKTOpHI
KOOpIHHATHBIX oceil X, Y coorBercTBeHHO. M300pasute 3aBucuMocTh npoekuwnii cunsl Fy u Fy, neiictByromeii Ha
HACTHILY, OT BPEMEHH.

YeThipe maphka pacronoKeHsl BIOME NpaMoil. Macchl mapukor ciega Hampaeo: 2 1, 1 1, 4 1, 3 1. Paccrosnus Mexay
coceHUMH waprkamu 1o 20 cm. OnpeJenuTs NoNoKeHHe LIEHTPa Macc CHCTEMBIL.

JIMHAMOMETP € IPY30M, 3aKpeIJIeHHbIH Ha TT0TOJIKE HeNOBHKHOIO JIH(Ta, NOKA3LIBAET 3HAYEHHE CHIIbI TSIKECTH IPy3a,
pasroe 14 H. Onpenenuts Bec Tena B e, IBHKYIIEMCS PABHOYCKOPEHHO BHH3 € YCKOPEHHEM 2 M/c?.

B arrpakumone wenoBek Maccoil 50 Kr JBHMKETCA Ha TENEKKE 0 PENbCaM M COBEPIIAET «MEpPTBYIO» IETII0 B
BEPTHKAJILHON [UIOCKOCTH 110 KPYTOBOH TPAEKTOPHH pajuycom 6 M. Onpeielurs cuiy JIaBieHHs YellOBeKa Ha CHeHHe
TENEHKKH NPH CKOPOCTH MPOX O3KACHHS HIKHEH TOYKH 36 K/,

3. ﬂHHﬁMl‘Il{ﬂ BpamaTe/JibHOro JBHKEHHA TBEPI0To Te/1a

JMcky npumanm yrinosoe yekopenne, npunoxue cuny 10 H mo kacatensHo# k obomy aucka Ha pacctosanu 10 cM ot ocH
ppamenss B euerne 0,4 ¢. OnpenennTs Ha CKONBKO YBETHUHIICS MOMEHT HMITYIIbca AHcKa?
JIMcK HAYMHAEST BPALIATHCA 10 AciicTBHEM MOMEHTA CHII, TpadMK BPEeMEHHOH 3aBUCHMOCTH KOTOPOTO MPEACTABICH HA
pHcyHke. H300pa3uTth rpa K, NpaBHILHO OTPAKAIOMIMIT 3aBHCHMOCTE YITIOBOH CKOPOCTH JMCKA OT BPEMEHH.

I

t, 1

Ipu BBICTPEIE OpY/Ms CHAPSAA BBUIETEN W3 CTBOIIA, PACIIOIOKEHHOr0 nog yrmoM o=60" K ropH30HTY, BPaIAsch BOKPYT
cBoeit NpooNbHOIl ocH ¢ yrIoBoit ckopocTbio =100 pan/c. Ha cTBonm opyans Bo BpeMms BbICTpena NeHCTBYET MOMEHT
cun 150 kH-M, Bpems asmkenus cuapaza B crone t=2-107 c. Onpenenuts MOMEHT HHEPLUH CHAPAA OTHOCHTEIBHO
9TOH OCH.

2
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MomeHT uHepuun crepikHs unHON L=0,6 M 1 Maccoii m=1 Kr OTHOCHTEIIBHO OCH, IPOXO/IAILEH Yepe3 IEHTP MAace, PaBeH
0,05 kr-m?. OnpenennTs MOMEHT HHEPLHMH OTHOCHTEIBHO NTAPALIENbHOH OCH, TIPOXO/IALIEH HEPe3 CTEPIKEHb HA PACCTORHHH
L/6 or ero KoHIa.

Kunernyeckas 9Heprusi paBHOMEPHO BPALIAIOIIErOCs 1apa ¢ Yrinopoi ckopocteio 4 pan/c pasha 40 k. Onpenenuts
MOMEHT HMITYIbCA ITOTO MIApa.

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

Hebonbioe teno maccoit 100 r naunHaer JBwxeHne 63 HAUAMLHOH CKOPOCTH MO IIaAKOH NeisHOH TopKe W3 TOUKH A.
Tpenue orcyTcTBYeT. 3aBHCHMOCTh TMOTEHIHANBLHOH YHEPTHH Tead OT KOOPAHHATHI X H300parkeHa Ha rpaduke Eq(x).
OnpenenuTh CKOPOCTE Tena B Touke C.

Enl J‘m

1008 14

80 \B‘

60 - f /

A0 4+ ! /1

// c_l
20 I el
0 2 4 6 10 12 x,m

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. Onpenenuts CKOPOCTE TITHTEL,

JIspiHEK Maccoii 75 Kr cnyckaercs ¢ ropbl BeIcoToi 18 M 1 mpoeskaeT no ropH3oHTANIBHOM JbbKHE 10 ocTaHoBkH 100 M.
OnpelenuTs CHIY TPEHHS CKONBLKEHHS 10 IOPH3OHTAILHON I[OBEPXHOCTH, CYHTAsl, YTO [0 CKIOHY I'OpPbl JIBLKHHK
CKOIB3UT 0e3 TpeHHs.

Yenosek Bpaiaercst Ha ckambe JKykoBckoro ¢ yriosoii ckopocteio 1 paj/c. TIpn 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.

1lap ¢ noslit HWIMHAP, HMEIOLIME OIHHAKOBLIE MACCH U PA/IMYChl, BKATLIBAIOTCH 10 HHEPLMH Oe3 [IPOCKab3bIBAHU HA
ropky. Hayanpusle ckopocTH Tel oJuHAKOBLL OnpeleluTh OTHOLICHHE BLICOTBI IOIALEMA HIapa K BLICOTE MOABEMa
MOJIOro HHIHHIPA.

MoJieKyJIIpPHO-KHHETHYeCKas TeOpHS HACAIbHBIX I'a30B. YPaBHEHHE COCTOSIHUS H/1€a/JbHOI0 rasa.
3akon MakcBe/lia 0 pacnpee/ieHHH MOJEKY] HIeAJILHOr0 ra3a no cKopocTsm
B Ttpex opMHAKOBBIX COCYIAX HAXOMMTCH OJMHAKOBOE KonmHuecTBO rasza, npudem Ti1>T»>Ts. Onpemenurts Kakas Kpuas
OyIer onmuceIBaTH paclpeeneHie CKopocTeil Monekyn B cocyae ¢ Temneparypoii 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?

WneantHeIi ra3 MOCTOAHHOM MACCHI, HAXOMAIIMICS B NHIHHAPE, MEPEXOAUT W3 OJHOTO COCTOSHHA B JPYroe, Tak 4To
MaBIieHWE Bo3pacTaeT B 3 paza, a odbeM yMeHBIIaeTcsa B 2 paza. B HauagbHOM cocToAHHM Temmepatypa paeHa 300 K.
OnpenenuTh KOHEYHYIO TEMIIEPATYPY rasa.

Ilpu Temmeparype 200 K naubonmee BepoATHas CKOpoOCTE Monekyn pagHa 300 wm/c. OnpenmenuTs CpemHIORO
apHMETHIECKYIO CKOPOCTE MOJEKY! Taza mpH Temmepatype 800 K.

Onun dannon odwsemom 10 11 conepsut kuciopoa noa aasnenvdem 1,5 Mlla, a npyroii Oannon odbemom 15 11 conepmut
azor noja paenendeM 2,0 MIla. Korpa Gannons! coeguuunug, oba raza cMellanHck, o0pazoBaB OJHOPOAHYH) CMEC.
Ornpee/IuTh HOTHOE AABICHHE CMECH.

6. Tepmoaunamuka, 3akonsl repMoaunamMuku. Hukisl KILJT TeiloBeix ABurare/eii

MonsipHast  TEIIOEMKOCTE MOJICKYJIbl HJAEalbHONO rasa 0OpH nocrosHHoM oOweme pasHa Cv=8R/2, roe R
YHHBEpCAJILHAS ra30Bas nocTosHHas. ONpe/ieniTh YHCIO BpaLaTe/bHbIX CTEeHeH cBoBOIbI MOJICKYIIbL.

2 mons upeansHoro raza npu temneparype 400 K yeenuuun cpoit obsem B 2 pasa. Onpenenuts pabGory
M30TEPMHYECKOI0 PACLIMPEHHS.

10 Mok HiealLHOrO OJHOATOMHOIO ra3a IIPH OCTOSHHOM JIABIEHHH HATPEIH 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.

HneankHast TeruoBas MamuHa 3a nuxn cosepuaer pabory 500 [k u orjaaer XOM0AWIBHHKY KOJIHYECTBO TEILIOTHI,
paenoe 200 M. Onpenenure KI1J Ternosoi MaluHel.
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7.  Daexrpocraruueckoe noje B Bakyyme, [punoun cynepnosuuun. Teopema INayeea nas
MEKTPOCTATHYECKOTO MOJIfl B BAKYYME

DIEKTPHYECKOE TI0JIC CO3/aHO JBYMA TOYCYHBIMH 3apsaflaMH (1 = +q ¥ Q2 = +2q. OnpeneiuTs HANpsKCHHOCTL M

[MOTEHIHAI TI0J1S B TOYKE A.
A

a )

Ione cozpano HeckoHeuHO PABHOMEPHO 3apSKEHHON IIOCKOCTBIO ¢ MOBEPXHOCTHOMH IJIOTHOCTBIO 3apsijia —G. Y KamkHTe
HalpapJICHUE BEKTOPa HATIPSKEHHOCTH 3JIEKTPHYECKOr0 nosis E M rpajueHTa noTeHnHana Vo B Touke A.

-F 1

H306pa3uts rpadyk 3aBUCHMOCTH HAMNPsKEHHOCTH 31€KTPOCTATHUYECKOTO MO OT PACCTOAHHA (OTCUHTHIBAEMOro OT X
LEHTPa), CO3IAHHOTO IBYMS KOHIEHTpHYeckuMA cepamu ¢ 3apatamn , = 2q q, =—q nR:=2R:.

DNCKTPHYECKOE TIOJIE CO3AaHO ABYMA OSCKOHEYHBIMH NapajliebHBIMH TUIOCKOCTAMH, 3aPAKEHHBIMH ¢ TTIOBEPXHOCTHBIMH
mioTHocTAMH +6 u —36. Ha pucyHke nokasaHa KauecTBEHHAas 3aBUCHUMOCTh NPOEKIIMHM HANpAXKEHHOCTH nons Ex or
KOOD/IMHATEI X BHE IUIACTHH U MeXTy racTiHamMy. M300pa3uTs 3aBHCHMOCTE MOTEHIHANA 110N @ OT KOOP/IMHATHL X BHE
TUTACTHH M MEXK/Y MIACTHHAMH.

+o 20
MeTanmudeckuil Lap MMeeT IEeKTPUUECKHit 3apan g, paauyc 1apa 10 cm. HanpamkeHHOCTh 3MEKTPHYECKOro nojis Ha
paccrosiuuu r=10 ¢M oT noBepxHocTH BHC mapa pagHa E = 20 B/m. Onpepenuts 3Ha4YCHHS HanpsukeHHOCTH E; u
HOTEHLHANA (1 HIEKTPHUYECKOro 107151 HA PACCTOSHHH I'1=5 CM OT LieHTpa wapa?
8. ,[l]-l:iJ'IEKTpIrIKH H NMPOBOJHHKH B 3JIEKTPHY€CKOM MoOJIE. C-)Hepmﬂ VIEKTPOCTATHYECKOTO MOJIA
TMpu nepexoie U3 OJHOH JUAIEKTPHYECKO CPe/bl B JPYrYI0 IHHUH HanpskenHoctn E WAyT Tak, Kak nokasano Ha
pHcyHKe. YUHTEIBAS, HUTO AWMICKTPHYCCKas TNPOHHIACMOCTE TMEPROH Ccpejis! €, =2, a4 yribl a=30" u B=45°,

OMPENENHTE JHINEKTPUUYECKYHO NPOHHIIAEMOCTb BTOPOH Cpenbl €, .

@ %
OnpenenuTk TIOTOK BEKTOPA MEKTPHUECKOTO CMEINECHHS 4epe3 MOBEPXHOCTE Kyba ¢ anmuHoit pebpa 1 cM, B 1eHTpe
KOTOPOro HaxomuTes 3apan 2 MK,
KongeHcartop ¢ AMAIEKTPUKOM € OTHOCHTEIILHOM JMAIEKTPHYECKOH MPOHHIIAEMOCTBI0 6 NPUCOEHHEH K MCTOYHHKY
TOKA. DHEprus 3MCKTPUHECKOro MO 3TOro KoHnaencaropa pasHa 32 Tx. OnpenenuTs 3HEPrHIO MICKTPHYCCKOro IO
KOH/IEHCATOPA TOC/e YAAICHHS THAIEKTPHKA.
OnpenenuTs 3apsi TPETEETO KOHACHCATOpPA, H300pakeHHoro Ha pHcyHke, eci: C1=9 n®, C;=3 nd®, C:=6 ud, Uy=20

kB.
C
—
1,

g

2 -

Cua OpUTSDKeHHs MeKIy IUIacTHHAMK IU1ockoro koxaexcaropa 18 MH. Onpenenuts o0beMHYIO ILUIOTHOCTE JHEPIHH
HJIEKTPOCTATHYECKOrO 1018 HTOr0 KOHACHCATOPA, eC/H [UIOMANE KAk I0H 13 0GKIanok 3 cm2,
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9. Ilocrosmuplii dekTpuyeckuii Tok. Padora n Mmomupocts iekrpudeckoro toka, 3axon /Lkoyvasi-Jlenna.,
IMpasnaa Kupxroga

9.1. Ha pucyHke nokasaHa 3aBHCUMOCTE CHIIBI TOKA B DICKTPUYECKOH Leny oT BpemeHd. Onpeae/uTs 3apsi, NpoLeumii mno
NpoBOJHHKY B HHTepBasie spemend ot ) 1o 10 c.
1, MA
30

o3 o 15 20 e
9.2, DJIC darapen npejacrasieHHoR Ha pucyHke — 5 B, ee Buyrpenne conporusienue 1| Om. [Ipu conporuenennu peocrara
Ri=4 OM wuneanpHBIH BOMBTMETp mokasbiBaeT 4 B. IlpH kakoM compoTHBIEHHH peocTata Ro MacanbHBIH BOMBTMETP

nokaxker 3 B?
of
Tr R

9.3. Pesuctopsr conporueaeHreM R = 100 Om u Ry = 90 OM BKITIOYEHB! MOCTSAOBATENBHO B ceTh. ONMpenennTh, Kakoe
KOITHYECTBO TEIUIOTHI BBIIETHTCA B pesHcTope Ra, ecnu B pesuctope Ry Beigemianock 10 k/[k Ternnors?

9.4. Cuna ToKa B TIPOBOJHHKE PaBHOMEpHO yBemHuuBactcsa oT Ip=0 10 HEKOTOPOro MakCHMAlbHOTO 3HAUCHHA B TEUeHHE
Bpemenn 10 ¢. 3a 3T0 BpeMss B MPOBOJHHKE BBRIAETMIOCH KOMHYECTBO Termothl 2 kJDk. Onpemenuts CKOPOCTEH
HAPACTAHHS TOKA B NIPOBOJIHKKE, €CITN €r0 CONPOTHBIIEHHE paBHo 3 Om.

9.5. B anektprueckoii cxeme, MpeacTaBICHHON HA PHCYHKE, £:=2 B, £3=4 B, Ri=4 Om, R,=6 Om, Rs=3 Om, [,=3 A, [;=2 A.
Onpenenuts BennuuHy DJ1C HCTOMHIKA TOKA 1.

R, 1,
g] & [
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4 cemecTp

10. MarauTHoe noie B BakyyMe. [IpuHIHn cynepno3uuuy MarHHTHBIX noJjeii. Cuaa JlopeHna u cuna
Amnepa. Teopema I'aycea 111 MArHUTHOTO MOJISE B BAKYYMeE
10.1. Ha PHCYHKEC Hfi()Gpa)KCth CCHCHHA JIBYX TIapalIC/IibHbIX l'IpHMUJ'IHHCﬁHbIX JUIMHHBIX TTPOBOJAHHKOB C IIPOTHBOITOIOMKHO
HANpaBJICHHBIMH TOKAMH, l'[lel(.E.‘v[ =21, Ol'IpCJ'le[HTh Ha KaKOM Y4dCTKC HHAYKIHA MArHMTHOTO MOJIA paBHA HYIIHO.
1 | 2
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10.2. 1IpoBon0YHYIO PaMKy B BHIE KOJblUA paauyca 10 cM momMen@T B OIHOPOJHOE MarHuTHoe mose ¢ uaaykuued 0,1 Ta.
TIpu mporexanun no pamke Toka 0.4 A oHa moBepHynach Ha yron 60°. OnpenenuTs MeXaHHYeCKHH MOMEHT CHIIL,
JeHCTRYIONINI HA PAMKY B HAYAIEHEIH MOMEHT BPEMeHH.

10.3. Ha pucynke nokasaHel cedeHHs 3-X JUITMHHBIX NapajieNbHbIX NPOBOIHMKOB C TOKAMH M 3aMKHYTBIH KoHTYp L, ans
KOTOpOTrO yKazaHo HanpasieHve o0xoma. Cunbl Toka paHbl Ii=Iz=I3=Is=2 A. OnpenenuTs UMPKYIALHIO BeKTOpa
HANPAXKCHHOCTH MArHHTHOT O NMOJIA IO KOHTYPY.

10.4. OmpenenHTh NOTOK BEKTOPA MATHHTHOH MHYKIMH nond senHuanHoi 10 Tn uepes moBepxHocTs Kyba ¢ muiHHOIN pedpa
5em.

10.5. Onpexpenuts cHay, ACACTBYIONIYI) HA KAKIbIH METP JUIMHBI BO3IYIIHBIX TPOBOAOB TPOICHOYCHON JIMHMH,
pacnonoKeHHbIX Ha pacctosHuH 40 cM apyr ot pyra rnpH cuiie Toka B nposoaax 1500 A.

11. DuexkTpoMarHuTHAsA MHAYKIMA. CaMOMHAYKIHSA. DHEPrHusi MATHUTHOTO MO

11.1. TlpoBoxsmas pamka Bpam@eTcs ¢ MOCTOSHHOM YITOBOH CKOPOCTBIO B OJHOPOTHOM MAaTHHTHOM IO BOKPYT OCH,
JIEIKAINEH B TIIOCKOCTH PAMKH M TIEPTICHAHKYIAPHOI BeKTOpY WHAYKIHA B (M. puc.). Ha pucyHke Takke mpencTarieH
rpadHK 3aBHCHMOCTH OT BPEMEHH MOTOKA BEKTOPA MArHHTHOH MHIYKIIMH, MPOHH3BIBAOIIETO paMKy. MakcHManbHoe
3HAYEHHe MArHUTHOTO noToka 2 MBG. [TomyunTts 3akoH w3mMeHennst DJ1C HHIYKIIMH CO BPEMEHEM.
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11.2. Cuna ToKa B MPOBOASAIIEM KPYTOBOM KOHTYPE WHIAYKTHBHOCTBIO 100 MI'H M3MeHsieTcs ¢ TedeHHeM BPEMEHH M0 3aKOHY
I= (3— 0,1t3) (B enunmnuax CH) 1 HampasieHa Kak 1MoKa3aHo Ha pHcyHKe. Onpenenuts abcomoTnyto Bennyuny 3/1C
CaMOMHIYKIIHA B MOMEHT BPEMEHH 2 ¢ H HallpaBJIeHHE HHAYKLHOHHOIO TOKA.

I

11.3. BeprukansHas pamka miomaansio 200 cm?® umeer 100 BUTKOB H BpalnaeTes B OJHOPOMAHOM FOPH30HTAILHOM MarHHTHOM
none ¢ uuaykuuei 4 Tin. Ock BpamieHHs NEPHeHIUKYISPHA JTMHHUAM MarHUTHOH MHAYKLIMH 1O, Makcumanshas JJ1C
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 yeenuuusaercd oT 2 T no 8 Tn B teuenne 0,1 ¢. InockocTh BUTKOB NepeH IHKYISAPHA CHIOBBIM JTHHUAM
nons. Onpenenuts cpendee 3Havenne I/[C HHAYKIHMH B KaTyILIKe.

11.5. B karywmke vHayKTHBHOCTH Bo3HHKaeT 3/1C camounnykuuu, pagHas 10 B, npu paBHOMEpHOM YBEIWYEHHH TOKa 0T 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 pﬂcyHI\‘e l'lpeﬂc’TaB."leHbI rpacbmm, o*rpamaroume xapaKTep 34aBHCHMOCTH BCIIHYHHE HAMATHUYCHHOCTH .f BCIIICCTRA

(10 MOZIYIIIO) OT HANPAKECHHOCTH MAarHUTHOrO 1o H. YKakuTe 3aBHCHMOCTE, COOTBETCTBYIONIYIO (DepPOMArHETHKAM.
I 1

3

H
4
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 3J1c1(1p01\1a1 HHTHOI'O I10J11 B UI‘Cy'l'C’I‘BHC Bﬂpﬂ)KCHHbIX TEI.
12.3. Ilonnas cuctema ypaBHeHui MakcBema B nnddepenumanbHoii hopMe s 3IeKTPOMATHHTHOTO TIOJST MMEET BHIL:

r —
. OB
rot E=—- —
ot
~ - 0D
drot H = ] +E
div D=p
kt:h'V B=0
Balll‘]CHTL CHCTCM)( y'paEHCHHr‘] JLTS IICpCMCHHO]‘O ?J]CK'I’pOMal'HH’I‘HDI"D oJis ]IpH HAJTHYHH ?apH)KCHHb[X TCIT H TOKOB
I]pOBOAHMOCTH.

13. Cgoboauble, 3aTyXaK0NHe H BLIHYK/ICHHbIEe KoJIe0aHNs. DJIeKTPOMArHUTHbIE BOJIHBL JHeprus u
HMITYJIbC ¥I1eKTPOMATHHTHOrO no.s. Bektop YmoBa-IloiinTtunra
13.1. VpaBHCHHC TapMOHHUYCCKHX KomcOaHui matepuanbHoii Touku y=0,2sin5t (8 CH). OnpenennTs MaKCHMalbHOES
YCKOpPEHHE KOJIEOMIOIEHCS TOUKH.
13.2. VpasHeHnue xoneGaHuii rpysa Ha npyxkuHe sxkectkoctbio 200 H/m umeer Bun: X+25x=0 (8 CH). Onpenennts Maccy
rpysa.



13.3. Ha pucyHKe moka3aHa OPHEHTAIlMS BEKTOPOB HAMPMKEHHOCTH snekrTpuueckoro ( E ) u marautHoro ( H ) moneii B
JNMEKTPOMATHUTHON BoHe, OnpeaenuTs HANPABICHHE BEKTOPA TUIOTHOCTH [TOTOKA IHEPIHH HIEKTPOMATHUTHOIO 10
(BexTop Ymosa-Iloiintunra). Orser NosiCHATS.
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1

13.4. Ha pucyHKe OpeacTaBlIeHA MIHOBEHHAA «hoTorpadus» 3MEKTPHUECKOil COCTABIAIONICH 3MEKTPOMATHHTHOH BOJHBI,
nepexoasanieid M3 cpeasl 1 B cpeny 2 neprnenjdKyiIspHo rpanuie pasaena AB. Onpenenuts OTHOCHTENbHBIH
MOKA3aTe/lb NPeIOMICHHA cpebl 2 OTHOCUTENBHO cpesl 1.

A

1—»2

7 0,15 Wzs 05 X, MEM

B
5. 3apsn  wa oOknazkax  KoHAeHcatopa B HealbHOM  Kone0arelbHOM — KOHTYpE W3MEHseTcs 10 3aKOH
13.5. 3 0 b
q =0,28 sin 100t (Ki). Onpeaenits MAKCHMABHYIO SHEPTHIO YIEKTPHUECKOTO MO, €CITN HHAYKTHBHOCTh KaTYIIKH
I I'n.

14. Unrepipepennus v 1udpaknus CBeTOBLIX BOJIH. JluppakuiHOHHASA pelieTKa

14.1. Ha noBepxHOCTL CTEK/IA C [10KA3aTelleM [IPEIOMIIEHHS Moy =1,7 HaHECeHa TOHKAH IUIEHKA C [IOKA3aTe/IeM I1PeIoMICHHNA
n.,~1,5. Ha mnenky no Hopmanu k Heid nagaer cseT ¢ AnuHoil Boruel 500 uM. OnpenenuTs IpH KakoH MHHHMANLHOI
TOMIIHHE TIeHKa OyaeT "mpoceeTnatomeii"?

14.2. VYcranoska Juis Habnionenus koneil HeioTona oceinaeTcs MOHOXPOMATHYECKHM CBETOM JUTHHOM 0,4 MEM, NajaroniuM
HOpMaIbHO. OmpeaenuTs TONMHAY BO3AYIUIHOIO 3230pa ME#K/1Y IJIOCKOBLINTYKIOM IHH30H U CTEKIAHHOII IIAaCTHHKOH B
TOM MecTe, TA¢ HaOIAaeTes MATOE CBETI0E KOMBIIO B OTPAXKEHHOM CBETE,

14.3. OnpepenuTs 00LIee YHCIIO MAKCHMYMOB, KOTOpPOE JaeT MU()PaKIMOHHAS PEIIeTKa ¢ NOCTOSHHOM 10 MKM U OCBelieHHAs
MOHOXPOMAaTHYECKHM CBETOM C IITHHOR BONHB! 480 HM.

14.4. Ha auadparmy ¢ KpyribiM OTBEPCTHEM PaJHycoM 2 MM MalacT HOPMAIBHO NapallIe]bHEI MyY0K CBETa JTHHON BOIHBI
0,5 mxm. Ha nytu myueii, npomemnmx uepe3 OTBEPCTHE, HA PACCTOSHMM 1 M moMemntarT 3kpaH. OnpenenuTs Kakoe
naTHO OyaeT HaOMOaTECA B LEHTPE JKpaHa B Touke M 1 nouemy?

14.5. TIyuok MoHoXpomaTHdyeckuX (A=0,6 MKM) CBETOBBIX BONH ManaeT noj yriaom 60° Ha HAXOAAUIYIOCS B BO3AYXE
MBITBHYIO TUTeHKY (n=1,3). OnpenennTs, MpH KakoH HauMMeHBIICH TOMNIIMHE TUIEHKH OTPAXKEHHBIE CRETOBEIC BOJTHEI
OyayT MaKCHMAIEHO YCHIeHB HHTEpdepentmeii?

15. IHoaspusaunmns ceera. 3axkon Mamoca, 3akon Bpiocrepa. Ilornomenne u gucnepcus soaH. Hopmansnas
H AHOMAJTLHAA THCTIEPCHS

15.1. Ilpu najieHHH CBETA U3 BO3AYXA HA JAHAICKTPHK OTPAsKEHHBIH JIyY [TOIHOCTLIO MIOIAPH30BAH. Y IO/l IPEIOMICHHS paBeH
30°. OnpenenuTh Yroi HageHHs JIy4a.

15.2. TInacruHka KBapua TonuHoil di=2,5 MM IOMECTHIH MEKIY JBYMS IHapajllelbHLIMU HUKOIAMY, B PE3y/IbTATe Yero
IUIOCKOCTh  ITOMAPH3alMH cBeta mosepHynack Ha yron 30°. Ompenenuts TommmHy do KBapLeBOI IUIACTHHKH,
HNOMELLEHHOH MEKLY HUKOJIIMH, [IPH KOTOPOI JaHHBLIT MOHOXpOMAaTHYeCKHii cBeT OYI1eT 0JHOCTBIO IACHTBCS.

15.3. Ha myTH ecTeCcTBEHHOTO CBETa MOMEIICHBI [BE MIACTHHKH TypmanuHa. [locne mpoxoxneHus miacTMHKH 1 cBer
HOJTHOCTBIO TOJIAPU30BaH. 31eck J1 u J2 — MHTEHCMBHOCTH CBETA, NPOIIEAIIEro INIACTHHKM 1 1 2 COOTBETCTBEHHO,

yron Mexay HanpaeaeHuaMn 00 1 0’0’ papen ©=30° OnpenennTh OTHOMIEHHE HHTEHCHBHOCTEH cBeTa J1 1 Ja.
o
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15.4.

15.5.

16.

16.1.

16.2.

16.3.

16.4.

16.5.

Ha IMONApH3aTOp MNagacT CBET, HpC,I[CTaBJ'IHIO]J.LHﬁ co00if CMeCh eCTEeCTBEHHOTO M IUIOCKO TMOJAPH30BAHHOIO.
HMHTEeHCHBHOCTH €CTECTBEHHOTO M TUIOCKO NOIAPH30BAHHOTO CBETa CBA3AHBI COOTHOHICHHEM Ie=2I.. Onpenenmh
CTCICHD IMOJIAPH3ALMH TAKOrO CBCTA.

Fpadmxn JHCTICPCHOHHBIX KPUBBIX 3aBHCHMOCTEIl moKa3aTens MPETOMIEHHAA CPEABI OT YacTOThHI (9 H JJIHHBI BOJIHBI 7\..
CBETa MMEKT BHI, HpE,ZLCTaBHEHHLIﬁ Ha pHCYHKax. OHpEﬂ,e]’[HTb KaKkuM BHJAAM JIMCTIEPCHH COOTBETCTBYHT YYACTKH

xpussix CD u A'B'?

|
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KsanToBasi cBOlCTBA 3/IEKTPOMATHHTHOI'O M3J1y4eHH. 3AKOHBI TENJIOBOIo H3aydeHus. ®orodzddexr.
®oronsl Jdasaenune ceera. Ipdext Komnrona

Ha pucyHKe Moka3aHbl KpHMBLIE 3aBHCHMOCTH CINEKTPaIbHOH MJIOTHOCTH JHEPreTHYecKOH CBETHMMOCTH abCONIOTHO

HEpHOro TeNa OT JUTHHbI BOJIHBI TIPH PasHbIX TemnepaTypax. Kpusasg 1 cooTBeTCTBYeT CHEKTPY H3IydeHHs abCOMIOTHO

4epHoro Teaa npu Temneparype 2000 K. Onpenennts, kakoii Temneparype (B K) coorBercrByer kpupas 27

)
|
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|
|
|
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| 500 20000 % pu

OnpenenuTe IHEPTETHUECKYIO CBETHMOCTL abCOMIOTHO YEpPHOro Teld, €CIH ero TePMOAHHAMUYECKAs TeMIepaTypa
T=400 K.

PryrnHas namna umeer MomHocTh 150 Br. CKONBKO NMPHMEPHO KBAHTOB CBETA HCMYCKASTCA ©HKECEKYHIHO TPH
W3JIYyUeHHH CBETa ¢ JUTHHOH BoHbl 600 Hm?

H3onupoBaHHas MeTa/UIHYEcKas [IACTHHKA HEMPEPBIBHO OCBEIIASTCA CBETOM C ITHHOM BoMHE! 450 HM. B pesynsraTe
dorosrddexta, ona 3apsikaercs 10 noterumana 0,76 B. Onpenennts paGoTy BeIX0a SMEKTPOHOB H3 MeTaIa.

Ha pucyHKe 1noKasambl Hanpasienus najaoniero horona (), paccesunoro dorona (Y') u snektpona oriaum (e).
VI“OJ'I paccesaHus 900. HAnpapJICHAC JBHMKCHHA ICKTPOHA OTAdYH COCTABAACT C HANPABICHHEM NMaJarolIero fl)O'TOHa
yron 9=30°. Mmnynsc magaomero qorona 3 ( MaB-c)/m. ONpenenuTh UMIYIbC DIeKTPOHA OTAa4H (B Tex iKe
eAMHALAX).

17. Dnemenrtst aromuoii pusuku u kBanToBoi mexanuku. llocryaarsl bBopa. I'nnoresa ge bpoiian.

17.1.

17.2.

17.3.

“p“]l][“l’l HEOMpeaeJeHHoCTH. Ypaﬂnelme l.l.lpeﬂmlrepa. Boanosas tl]yI[KlIHSI, H €e CTATHCTHYECKOE
TOJKOBAHHE. ﬂpaBl'I.]'la OTﬁﬂpa AJIs1 KBAHTOBBIX NEPEX0/10B

B oneite Jpeuccona u JxxepMepa uccienobanack Au(pakiys 3I1eKTPOHOB, IIPOLIEAIIHX YCKOPSIOLEe HaNpsKeHne, Ha
MHKpOKpHCTaLle HHKens. OnpejenuTs, Kak M3MEHUTCA JUIHHA BOJIHBL Jie Bpoiing oseKTpoHa, €ClH YyCKopslollee
HaIpPAKEHHE YMEHBIINTE B & pas.

Ha pucyHKe 1pejcraBieHa HarpaMma HepreTHiecKuxX ypoBHeit atoma Bojaopoga. [IpH KakoM nepexoje NpoMcXoauT
nornomenne Gorona ¢ HaubonbLIeH yacToToH?

E.'B n=o
MLLL LA
n=3
085 'It n=4
15 5 n=3
54 n=2
36— n=1

1203 4

[Monoxenne MeLMHEK Maccoit 1-10° k2 onpeneneno ¢ HeonpeneneHnocTrio 0,1 MxM. OTpenenHTs HEONMPENETEHHOCTE
ckopocTH AV.



17.4.

17.5.

BeposiTHOCTh 0OHAPYKHTB 3NIEKTPOH Ha ydacTKe (a,b) oqHOMEPHOr0 MOTEHIHAIBHOTO AKKA ¢ GECKOHEUHO BHICOKHMH
b

creHKaMH BoiuHcagercs no gopmynre W = Iﬁ)dx , rie  — [LIOTHOCTh BEPOATHOCTH, onpetensemas W -(hyHkuuen,

a

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

VARV
|

|
| |
| |
| |
—
0 L L 3L L
4 2 4
OﬂpCﬂCﬂP{Tb NOTCHUHAJIBHYH) JHCPIHK) JICKTPOHA, HAXOIALLCTOCH Ha T]]C’Tb{}]"i 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 SIEPHOH peakiHu
4 17 1
X+ zHe—) BO+ Uﬂ?
[Mepron monmypacnaia pajMoakTHBHOrO sieMenta 3 9aca. OnpeiennTh 9epe3 CKONBKO BpeMenH pacnajgercs 75%
PaaHOAKTHEHBIX aT()MOB?
Haszpath yacTHIIbI, KOTOPBIE SABISIOTCA YUACTHHKAMH CHIILHOTO B3aHMOIEHCTBHS.
B mpupone cymecTByeT ueThlpe THNa (pYHIAMEHTANBHBIX B3aUMOICHCTBHHA. B KakOM B3aHMONEHCTBHM y4acTBYIOT

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

CpaBHHTENLHON HHTEHCHBHOCTBIO <1, a paauyc ero neiictsus pased =107 m?
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2.300aHuUsA Ha npumMmeHeHuUe (hu3u4eCcKux 30KOHO8.

KomneteHuua

NHAMKaTOp AOCTUXKEHUA KOMMNETEHLUU

ONK-2 CnocobeH nNpUMEHATb OCHOBHbIe 3aKOHb U
MeToAbl MCCNeAOBAHUA eCTeCTBEHHbIX HayK Ans
peweHus 3ajauy npopeccuoHanbHON AeATENbHOCTH

ONK-2.2 WUcnonb3yeT ¢yHAAMeHTanbHbie pa3Aens
eCTeCTBEHHHX HayK JAnA aHanu3a npoLeccos,
npoucxoAswmx npu nepepaboTke NUWLEBOro Cbipbs
M XPaHEHWU NPOAYKTOB MUTAHMA

11



HCI’[O.J'Ib3yﬂ €CTEeCTBCHHOHAYYHbIE 3AKOHBI, BLINMMOJIHATL CleAYIOINIHE 3aJaHUH:
3 cemecTp

1. HCCJ’IB,I[OB&HHE JBHIKCHHSA MalllHHBI ATBy,I[a C OMpPEICIICHHBIMH IMapaMeTpaMH.
2. TeopeTndecKue pacuyeThl TCPMOIHHAMHYCCKHX BEIHYHH.
3. Teopernueckoe nccae0BaHUE NAPAMETPOB HICKTPHICCKON IIESTIH.

4 cemectp

4. Teoperndeckoe pacueTsl B 00JACTH IEKTPOMArHETH3MA M HIeKTPOMArHHTHBIX KONeOaHHii.
5. Teopernueckoe pacuersl B 001acTH BOJIHOBOU ONTHKH.
6. Teoperndeckoe pacueTsl B 00JaCTH KBAHTOBOH ONTHKXA H ATOMHOH (H3NKH.

3 cemecTp

1. Yepe3 G710k B BHJE CIUIOINHOIO Jucka maccoil 50 r, mepeKkHHyTa HeBecOMas HepacTSKHMas HHTh, K KOHIIAM KOTOpPOM
TOMBCIICHBl OMMHAKOBBIC TPy3bl Maccoil mo 100 r (MammHa ATByna, cM. puc. 1) Pammyc aucka 20 cM. Ecim Ha mpaByio
CTOPOHY CHCTEMBI MONOKHTh MEePerpy30k Maccoii 50 T, To cucteMa, NPHIET B ABIKEHHE (pHC. 2).

Puc. 1
Ilo pesynbTaTaM JaHHOrO SKCIIEPHMEHTANLHOIO HCCIEN0BAHHA ONpeeIHTh:
1. yckopeHHE CHCTEMBI FPY30B;
2, MOMEHT CHJ, AeHCTBYIOUIHi Ha GJIOK.

2. UYepes Onok B BHE CIUIOIIHOrO JHcKa pajuycom 15 cm u maccoid 100 r, nepekunyTa HeBecoMasi HEPACTIKHMAsI HUTh, K
KOHIlY KOTOpOii mozaBewteH rpy3 maccoit 150 r (em. puc. 1). [ox neiictBrem rpysa cucreMa NPHXOAHT B JIBIDKEHHE (pHC.2).

Puc. 1

ITo pesynpraTaM JaHHOIO HKCIIEPHMEHTANBLHOTO HCCIEA0BAHHS ONPEIEIHTE:
1. yrnosoe yckopenue Oioka;
2, MOMEHT UMITyNLca OoKa.

3. Hexoropas macca azota npu naenenun 200 xlTa umena obbem 8 11, a npu maenenuu 500 klla — o6vem 4 1. INepexon ot
NEPBOTO COCTOAHMA KO BTOpOMY GBLI CIIE/IaH B Ba dTana: cHadana 1o uiobape, a 3aTeM 110 H30X0pe.
M306pa3uTs 1anHeie nporeccs B koopiuHartax (p, V), Ha OCHOBE eCTeCTBEHHOHAYIHBIX 3aKOHOB OIPE/IEIHTE:

1. H3MEHCHHE BHYTPEHHEI! JHEPIUH IIPH H30XOPHOM IIPOLecCe;

2, KOIMYECTBO TEIUIOTHI, IIONYYCHHOE ra30M IIPH [EPEX0E OT [EPBOr0 COCTOAHUA KO BTOPOMY.

4, MneanbHblil MHOTOATOMHBIH T'a3, COAEPIKAIIMI KONMHYECTBO BELIECTBA | MO, COBEPIIAST IHMKN, COCTOAIIMH H3 IBYX
H30X0p M OBYX m30dap. HaumMenwinnit o6bem V=5 1, Haubonbmuii Vme=10 n, HauMmeHbllee maBieHHe pmin= 100 xlla,
HaubombIIee Pma=300 xI1a.
Hccnenopath naHHBIE NPOLECCH H HA OCHOBE €CTECTBEHHOHAYYHBIX 3aKOHOB OIPE/IETHTb:

1. MHHHMAJTLHYIO TEeMOEpaTypy HHKIA;

2. rtepmuuecknii KI1J muxoa.
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5.  DnexTpuyeckas cxema cOCTOMT H3 uetouHuka Toka ¢ DJIC 13 B, uueanbHOro aMmmnepMerpa n BOJIBTMETPA, a TAKAKE JABYX
pesucTopos. [Tokazanusa npHOOPOB NPHBE/ICHBI HA PHCYHKE.
o=n1
10 Om 2

—

Ha ocHoBe 3aKOHOB MOCTOAHHOTO TOKA TEOPETHYECKH PACCHUTATE MapaMeTpPhl JIEKTPHUECKOMN 1IEH:
1.  KIIJI ucrounuka;
2. CcHIly TOKa, MPOTEKAIONIYIO uepes pesucrop 1.

6. ConporneieHue pesuctopa R M3Mepsercs BOJIBTMETPOM M AMIEPMETPOM IO CXEME, TMOKA3aHHOH Ha PHCYHKE.
Amnepmerp nokaseiBaet [=1 A, Bonermerp U=100 B. Conporusienne BonbTMerpa Ry = 1 kOm.

Hcnonb3ys 3aK0HBI MOCTOAHHOTO TOKA OMPEIETNTE!
1. cHIy TOKa, NPOTEKAIYIO Yepe3 BOIBTMETP;
2.  COMpOTHBJIECHHE Pe3HCTOopa.

7. B mpuBencHHON ICKTpHYECKOi cXeme conpoTtueaeHus R;=20 Om u R;=150 Om. ConpotHeiaeHHe BOMBTMETPA pagHo 10
kOwm, a amnepmetpa — 0,4 Om. DJIC nctounuka paerna 36 B, a BHyTpeHHee conpoturieHne — 1 Om. Ha pucyHke nmpHBeaeHBI
HIKA/b BOIBTMETPA M AMIIEPMETPA C UX MOKa3aHHAMH.

I/IC]IO.I[]:'BYH 3aKOHBI [IOCTOAHHOI'O TOKA OLPEICINTb:
1. NaJICHHE HATIPAMKCHUSA HA HCTOYHHKE TOKA,
2. BCPHOC JIM 3HAYCHUC [TOKA3BIBACT B().JIb'I'MC‘l'p? OTBET NOSCHUTD.

4 cemecTp

8. DuexkTpoH npoiijis YCKOPSIOWYIO PA3HOCTh [IOTCHLIMAIOR U 110/1y4HB dHepruro 400 3B, Bieraer B 0JHOPOAHOE MATHUTHOE
NoJIC  HANpAKEHHOCTBIO 450 A/M  NEpHeHAMKYISPHO JIMHMAM HHIAYKUMM. Mcnoie3ys ecTecTBeHHOHAY4HbIE 3aKOHLL
ONPEJICINT!

1. CKOPOCTB MICKTPOHA;

2.  paaMyc KpHBH3HBI TPACKTOPUH 3JICKTpOHA. (8 Oajuior)

9. BWTOK HM3roTOBJIEHHBIH M3 ATOMHHHEBOH NMPOBOJIOKH juMHOH 10 cM W niom@neio nomnepedHoro cedenus 1,5 M2
MOMCIICH B OJHOPOIHOM MATHHTHOM Tone ¢ MHaykimcil 0,5 Tn, mpHycM IUTOCKOCTh BHTKA TMCPICHIMKY/ISAPHA THHHAM
MATHHTHOH WHOYKOHH. [lole HaumHaeT yOBIBATE C TTOCTOSHHOM CKOPOCTBIO Tak, uro depes 0,02 ¢ ero 3HaueHMe MOCTHTACT
0,06 Tx. Mcnionb3ys ecTecTBeHHOHAYTHBIE 32KOHBI ONPEIeTHTh!

1. CONpOTHRIICHHWE BHTKA,

2, 3apsi, NpoIe/Hii [0 BUTKY 3a 3TO BpeMsL.
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10. PCSMCI‘O}‘), Ka'l'yl.Lll(ﬂ HH,.LlyK'l'ldBHOC'I'H H KOH,.'J,CHCa’l'Op COCIOHMHCHBL IOCICAOBATCIBHO W IMOJKIKOHYCHBI K MC’I‘OHHHK}’
NepeMenHoro Toka, uimensiomerocs no sakony I =0,1 cos 3,14t (A). Ha pucynke npencrasnena Qasosas juarpamma
lIﬁﬁchHl‘vJ’I Hallpﬂ}KCHlflﬁ Ha yKa3aHthx JJEMCHTAaX. AMIIJIIATyﬂ.HblC 3HA4YCHHA Hﬂ.leH}KCHHI‘vJ’I COOTBETCTBCHHO pﬂBth: Ha
pesucrope Ur=2 B; Ha kaTyluke HHAYKTHBHOCTH U;F\S{ B; na kongencarope Uc=2 B.

A
UL
UR
s
X
‘r U(.

Hcnonb3ys ecTecTBEHHOHAYYHBIE 3aKOHBI ONPEIETHTh!
1. eMKOCTHOE CONpPOTHBIEHHE;
2. capur (a3 Mex 1y HanpsoKeHHEM H CHITOH TOoKa.

11. B onwite Oura paccrosnue mesky mensmu 0,5 mm. Paccrosuue or meneit jo skpana 2 m. Paccrosnue or neHrpa
9KpaHa 10 ToukH M paBHO x=2 MM. [[THHA BONHEI, Maaaromiero ceera 600 HM.

V]C]‘[(‘JJ‘[]:'S}'FI CCTCCTECHHOHAYYHBIC 3aKOHBL ONPEAC/INTh:
1. onTHYecKyl pa3HOCTb X0/a BOJH OT HCTOYHHKOB S1 M Sp 710 ToukH M,
2. KOOPAWHATY TPETHEI0 MAKCHMYM4.

12. [dudpakimoHHAsA PEelIeTKa C MOCTOSHHON 5 MKM OCBENIAeTCs MOHOXPOMATHYECKHM CBETOM C UTHHOH BOMHBI 520 HM.
DKpaH pacnoNoKeH Ha paccTosHKHH | M oT pemeTku. HMenonp3ysa ecTeCTBEHHOHAYHBIE 3aKOHbI OIPE/IETHTD!

1. nanbGonbUIMii TOPATOK CHEKTPA, MONYYeHHBIH ¢ MOMOLILIO PELIeTKH;

2. paccTosHHe [0 2 TTIABHOTO0 MaKCHMYMa OT LIeHTpa IH(PAKIHOHHOI KapTHHBL

13. Tly4ok ceeTa MOCHEMOBATENLHO NMPOXOAMT HEPe3 JIBA HMKOIS, IJIOCKOCTH MPOMYCKAHHS KOTOPHIX 00pazylT Memay
coboii yron 60°. Koadduuuent normowenns kaxaoro nukonsa pased 0,15, Mcnonb3ys ecrecTBEHHOHAYUHBIE 3aKOHbI
OTIPC/ICINTE!
1. cBA3b MEKY MHTCHCHBHOCTBIO MAJAOLIEr0 CBETA H CBETA, MPOILC/NICTO YEPE3 NEPBBIH HUKOI;
2. BO CKOJBKO pa3 My4oK CBETA, BLIXOMALIMII H3 BTOPOro HUKOMS, ociablieH Mo CPaBHEHHMIO C MY4KOM, MALAfOIHM Ha
NIEPBBIH HHKOMb.

14, Mounocts u3nydeHus abcoMOTHO YepHOTo Tena paBHa 25 kBr, MakcnMyM 3HEPruy W3nydeHus NPHXOANTCA HA JIHHY
sonibl 0,5 mxm. IMocrosinnas Credana-bonsimana 6=5,67-10% Br/(m*-K*), nocrosunas Buna b=2,9-102 m-K. Henonssys
COOTBETCTBYIOLIHE 3aKOHbI TCIIOBOTO M3MYdEHHSA ONPEACIUTD:

1. rtemneparypy AUT;

2. nuowaip H3Ny4aomeii 10BEpXHOCTH.

15. B pesynbTate spdexra Komnrona GpoToH pH coyaapeHnH ¢ 31eKTPOHOM Obi1 paccesi Ha yron 60°. Dueprus ¢oTona 1o
paccesnust 1,5 M>B. Komnronosckas pnuna BomHel mma snexktpora 2,4 nm. [lpumenss ecTecTBeHHOHAYUHBIE 3aKOHBI
OTIPEIENNTE:

1. u3MeHeHHe JUTHHBI BONMHBI (OTOHA,

2. KMHETHYECKYIO 3HEPTHIO MEKTPOHA OTJIA4N,

16. DHeprus 3neKTpoHA B OCHOBHOM COCTOSHHH aTOMa BOJopoaa pasHa -13,6 aB. Pamuyc nepsoii 6opoBckoit opOUTE aToMa
Bofopoma 53 i, [IpuMensist ecTecTREeHHOHAYYHBIE 3AKOHBI OTIPENIETHTE:

1. MNOIHYI YHEPTHIO MNEKTPOHA HA TpeTheli DopoBCcKoii opbuTe;

2,  MNOTEHIHANBHYH YHEPTHIO SIIEKTPOHA, HAXOIAIIETOCH Ha TpeTheit opOuTe.

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