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TumnoBble BApUAHTHI 3a/1aHMI I KOHTPOJILHOI padoThl Nel (1 cemectp):

1 BapuanT
1. BepTukanbHO BBepX ¢ HauanbHON CKOPOCTHIO Lo = 20 m/c OporieH kameHb. Yepez t =1 ¢
nocie 3Toro OpolleH BepTUKAIbHO BBEPX APYrod KaMeHb C Takoil ke ckopocThbio. Ha kakoit
BbIcOTE h BeTpeTsaTcs kKaMHU?
2. Ha xene3nomopoxHoit miatrdopme ycTaHoBIeHO opyaue. Macca rminaTtdhopmsel ¢ opyarem
M =15 1. Opyaue cTpenseT BBepX 1oj yriaoM ¢ = 60° k ropusonty B HampapieHuu mytu. C
KaKO# CKOPOCTBIO L1 MOKATUTCS TUIaTGopMa BCIEACTBUE OTAA4M, €CITM Macca cHapsiga m = 20 kr
Y OH BBUIETAET CO CKOPOCTHIO L2 = 600 M/c?
3. Ha ropuzoHTanbHyto och HacaK€Hbl MaxOBHMK WU JIETKMH IIKUB paguycoM R =5 cm. Ha
IIKMB HAMOTaH IIHYp, K KOTOpoMy mpuBsizaH rpy3 Maccod M = 0,4 kr. Omyckasce
PaBHOYCKOPEHHO, Tpy3 mporen nyTs S = 1,8 M 3a Bpemst t = 3 ¢. Onpenenuts MOMEHT HHEpLUH J
MaxoBHKa. Maccy IIKHMBa CUUTATh IPEHEOPEIKUMO MAJIOH.

2 BapuaHT
1. CHaps/, BBITYIIEHHBIA 13 opyaus mox yriaoMm o = 30° k rOpH30HTY, ABaXIbI ObLT Ha
OJIHO¥ 1 TOH ke BbicoTe h: cmycts Bpems t1 = 10 ¢ u t2 = 50 ¢ nmocne BoicTpena. OnpenennuTh
HAvYaIbHYI0 CKOPOCTh Lo U BBICOTY h.
2. Ha xpato ropusoHTanpHON TuiaTdopMbl, UMeroliei ¢opmy aucka paauycoM R = 2 M,
CTOUT yenoBek mMaccod My = 80 kr. Macca M mardopmsl paBHa 240 kr. [lnardgopma moxer
BpalllaThCsi BOKPYI BEPTUKAIBLHOW OCH, Mpoxojsiiel uepe3 ee ueHtp. [IpeneOperas TpeHuem,
HaMTH, C KaKO# YIiIoBoil CKOPOCTBhIO ® OyneT Bpamarbes miarhopma, ecim YyesloBeKk OyAeT UATH
BJIOJIb €€ Kpasi CO CKOPOCTHIO L = 2 M/C OTHOCHUTENBHO MIAaT(OPMBL.
3. bimkaiimumii cnytHuk Mapca HaxoguTcst Ha paccTossHAn ' = 9,4 MM OT ieHTpa IUIaHEeThI
U JIBMYKETCSI BOKPYT HEe CO CKOpOCThio L = 2,1 km/c. Onpenenuts Maccy M Mapca.

3 BapuaHT




1. [lyns mymeHa ¢ HayaibHOM CKOpOcThIO LE=200 M/c Tox yroM o= 60°k ropusoHTy.
Onpenenuth MaKCUMaNbHYIO BBICOTY H moabema, aibHOCTh S MoJjieTa U paauyc R KpuBHU3HBI
TPAaEeKTOPHUH ITyJIU B €€ HauBbICIIEH Touke. CONMPOTUBICHNEM BO3TyXa MMPEeHEOpeyb.

2. Cuapsn maccorr m= 10 kr obmagan ckopocTbio L=200 M/c B BepxHEH TOYKE TPACKTOPHH.
B »T0i#1 TOuke OH pazopBalics Ha JIB€ YacTU. MeHbInasi Maccod My = 3 Kr Mojy4dusia CKOPOCTh
u1=400 m/c B mpexxHeM HampaBieHUH. HaliTu ckopocTh Uz BTOpOM, OoJblIeH YacTH TOCIIe
pas3pbiBa.

3. Tonkuii ogHOpOmHBIN cTepkeHb ummHOW |=50 cM u Mmaccoit m=400 r Bpamaercs ¢
YTIIOBBIM YCKOPEHHEM £=3 paz/c? OKOJIO OCH, MPOXOMAMIEH TIepHeHIUKYIAPHO CTEPIKHIO Yepe3
ero cepeanny. OnpeaennTs Bpalaronui MOMEeHT M.

4 BapuaHT
1. Kamenp OporeH ¢ BBIIKKM B TOPU3OHTaJIbHOM HANPABICHUU C HAYAIBHOW CKOPOCTHIO

Lo=30 M/c. OmpenenuTh CKOPOCTh L, TAHTCHIIHAIFHOE dr M HOPMAIILHOE dn YCKOPEHHS KaMHS B
KOHIIE BTOPOW CEKYH/IBI TIOCIIEe Hayalla JIBHKCHHUS.

2. KonbkoOexern, cros Ha Jbly, Opocusl BIEpe] TMPIO Maccoll Mi=5 Kr U BCIEICTBUE
OTJauM TIOKATUJICA HAa3aJ CO CKOPOCThIO L2=1 M/c. Macca KoHbpKOOEK)Ia M2=60 kr. OnpeaenuTh
paboty 4, COBEpUICHHYIO KOHBKOOEKIIEM MTPH OPOCAHUU THUPH.

3. Ban maccoit m=100 kr um pammycom R=5 cm Bpamancs c¢ uactoroii n=8 c?t. K
LWIMHJPUYECKON TMOBEPXHOCTH Baja IpPHKaIl TOPMO3HYIO KoJoiky ¢ cuiod F=40 H, nonx
JieficTBUEM KOTOpoii Bai octaHoBmIcs yepes t=10 c. OnpenenuTts K03(QHUIIHMESHT TPEHUS L.

5 BapuaHT

1. Paccrosaune mexny nByms ToueunsiMu 3apsaamu Q1 = 1 MxKn u Q2 = - Q1 paBro 10 cm.
Onpenenute cuny F, pelictByromryro Ha touewnblii 3apsn Q = 0,1 mxKu, ynaneHHsni Ha
paccTosiHuu 1 = 6 CM OT IIEPBOTO U Ha I'2 = § CM OT BTOPOI'O 3aps0B.

2. OnekrpoeMkocTh C TUIOCKOTO KOHIeHcaTopa paBHa 1,5 Mk®. Paccrosame d mexmy
wiactTuHaMu 5 MM. KakoBa Oyzmer snektpoemkocTs C KOHJEHCATOpa, €CJIM Ha HHKHIOK
IUIACTUHY TTOJIOKUTD JIUCT Y00HUTA TOIIMHOH 01 = 3 MM?

3. KBanpaTHast npoBoJIOUHasl paMKa PacIoIOKEHA B OJHOW MJIOCKOCTH C JJIMHHBIM MIPSIMBIM
IIPOBOJIOM TaK, YTO JBE €€ CTOPOHbI MapajienbHbl mpoBoAy. Ilo pamke W HmpoBOAY TEKyT
onuHakoBble TOKU | = 1 KA. Onpenenuts cuny F, neificTByromyto Ha pamKy, eciau Onmkaiimas K
IIPOBOJAY CTOPOHA PAMKH HAXOJIUTCS HA PACCTOSIHUU, PABHOM €€ JUIMHE.

6 BapuaHT

1. DJeKTpUYecKoe ToJe CO3MaH0 ABYyMsl TouedHbIMH 3apsaamu Q1 = 40 vKi u Q2 = -10
K1, Haxonsmumucs Ha paccrostaud d = 10 cM apyr ot npyra. OnpenenuTs HapsHKeHHOCTh E
IIOJISI B TOUYKE, YAAJIEHHOM OT IEpBOIo 3apsAaa Ha 1 = 12 ¢cM 1 OT BTOpOro Ha 2 = 6 cMm.

2. OJIC Garapen akkymynsatopoB 12 B, cuna Toka | kopoTkoro 3amblkaHusi paBHa 5 A.
Kakyto Hanbonplyto MOIMIHOCTh Pmax MOXXHO TOJYYMTh BO BHEIIHEW IIENH, COECAMHEHHOM C
Takoi Oarapeeii?

3. [To nBymM OeckOHEYHO IIMHHBIM NapaieIbHbIM IpoBoaaM TeKyT Toku l1 =20 A u Iz =
30 A B omHom HampaBieHuu. Paccrosuue d mexmy npoBoaamu paBHO 10 cMm. Bwramciuts
MarHUTHYIO UHAYKLHIO B B TOUKe, yAaJeHHOW OT 000MX MPOBOJIOB Ha OJJMHAKOBOE PAcCTOsIHUE I
=10 cm.

7 BapHAHT

1. beckoHeuHast TOHKas NpsiMasi HUTh HECET PABHOMEPHO PACHpPEEIICHHBIN 10 JUINHE HUTU
3apsan ¢ miaotHocTthio T = 1 HKi/M. KakoB rpaaweHT moTeHmuMaia B TOYKE, YAAJICHHOW Ha
paccrosaue ' = 10 cM OoT HUTH? YKa3aTh HapaBJE€HUE IPAJUEHTA MOTECHIMAA.



2. JlBe Tpynmbel U3 TpeX TMOCIEAOBATEIbHO COEIWHEHHBIX 3JEMEHTOB COEIUHEHBI
napamiensHo. DJIC E kaxnoro sneMeHnTta paBHa 1,2 B, BHyTpeHnHee conporuBieHue I = 0,2 Om.
[ToryuenHas GaTapest 3aMKHYyTa Ha BHelTHee conporuBieHue R = 1,5 Om. Haiitu cuty Toka I Bo
BHEIIHEW LIETIH.
3. [psimo#i mpoBox jmmHOW | = 40 cM JABMKETCS B OJHOPOJHOM MAarHUTHOM IIOJIE CO
CKOPOCTBIO L = 5 M/C MEepHEeHANKYISIPHO JIUHUAM MHAYKIUU. PasHOCTh moTeHuuanoB U mMexay
KOHIIaMH MpoBojia paBHa 0,6 B. Berunciuts MHIYKIUIO B MArHUTHOTO TTOJIS.

8 BapmanT
1. Tonkas HuTh ATUHON |1=20 cM paBHOMEPHO 3apsbKeHa ¢ JIMHEHHON IIOTHOCThIO T=10
HKn/m. Ha paccrosinuu, a=10 ¢cM OT HUTH, IPOTUB €€ CEPEIUHBI, HAXOAUTCS TOUYCUYHBIN 3aps
Q=1 K. Beruncnuts cuiny F, nelicTBYIOIIYIO Ha ATOT 3apsiji CO CTOPOHBI 3apsPKEHHON HUTH.
2. JlBe rpynmbel M3 TpEX IMOCIEAOBATENbHO COEAMHEHHBIX JJIEMEHTOB COEIUHEHBI
napasiensHo. DJIC € kaxaoro sneMenta paBHa 1,2 B, BHyTpeHnHee conportusienue r=0,2 Owm.
[Tomyuennast Gatapest 3aMKHyTa Ha BHelrHee conpoTtuBienne R=1,5 Om. Haiitu cuny toka | Bo
BHEIIHEHN LIETIH.
3. DNEKTpOH ABWXKETCS B OJHOPOJHOM MAarHUTHOM Iosie ¢ uHAykuued B = 9 mTn no
BUHTOBOH JMHUH, paauyc R kotopoit paBeH 1 c¢cm u mar h = 7,8 cm. Onpenenuts nepuon T
oOpallieHus AJIEKTPOHA U €ro CKOPOCTh V.

Tunosble BAPHAHTHI 3aAaHHIl /IS KOHTPOJIbHOI padoTnl Ne2 (2 cemecTp):

1 BapuanT

1. T'apmonuueckue KosnebaHHS  MaTepUAIBHOM TOUKM  ONMCHIBAIOTCS  YpPaBHEHUEM

X = ﬂ,ﬂlcas(-lfrrt + E) .
8/ m. Onpegenure: 1) aMmummMTyay KosieOaHuM; 2) HUKIMYECKYIO
4acToTy; 3) nepuos Konebanuit; 4) yactoTy kojebanuil; 5) HayanpHYyIO a3y KorneOaHHH.

2.  PammonpueMHUK MOKHO HACTpaWBaTh HA MIPHUEM PAIHOBOIIH PA3IUYHON UTMHBL: OT A1 = 25
M 110 A2 = 200 m. B xaKyro CTOPOHY U BO CKOJIBKO Pa3 HY’KHO U3MEHUTh PACCTOSIHUE MEXKIY
IUTACTUHAMHU TUIOCKOTO KOHJIEHCATOpa, BKIIIOYEHHOTO B KOJEOATENbHBIH KOHTYp NpHU-
€MHHMKa, IPU Iiepexo/ie K npuemMy 0oJiee IITMHHBIX BOJIH.

3. llemb cocToUT M3 KaTymKd WHAYKTHBHOCTRIO L = 1 /'n u conporuBnernem R = 10 Owm.
HcTouyHNK TOKa MOYKHO OTKIJIIOYaTh, He paspeiBag uenu. Onpenenurs Bpems t, mo
HCTEUYEHUHU KOTOPOro cuia Toka yMeHbuTes 10 0,001 nepBoHayabHOTO 3HAYEHHUS.

2 BapuaHT

1. MarepuanpHas TOYKa Maccol M = 5 2 coBepuIaeT TapMOHHUYECKHE KojeOaHus ¢
ammutyaoit 4 = 10 cm m yvacrotoit v = 1 Iy. B HavanpHbIi MOMeHT BpemeHu to = 0
cMmelieHrne Xo = A. Onpenenure KUHETUYECKYIO W MOTEHIMAIBHYIO YHEPTMH B MOMEHT
Bpemernn t = 2,2 c.

2. KoHTyp pamuonpueMHHKa HACTPOCH Ha PaJMOCTAHIMIO, yacToTa KoTopoi f1=9MTIy. Kak
HYKHO M3MEHUTh €MKOCThb II€PEMEHHOr0 KOHJEHcaTopa Koye0aTelbHOro KOHTYpa
MPUEMHHKA, YTOOBI OH OBLT HAcTpoeH Ha BoJHY A2=50 m? CKOpOCTH pacmpocTpaHCHHS
3IeKTPOMATHUTHBIX BONH ¢o=3-108 m/cex.

3. MHcTouyHMK TOKa 3aMKHYJIU Ha KaTylmky ¢ conpotusieHneM R = 10 Om u MHIyKTUBHOCTBIO
L = 1 /'n. Yepe3 cKOIbKO BpPEMEHHU CHJIa TOKa 3aMblkaHMs JocturHet 0,9 mpenenbHOTo
3HaueHus?

3 BapuaHT
1. VYckopeHue marepHaJbHOM TOYKH, COBEPILAIOIIECH IapMOHHUYECKHE KOJIeOAaHUs, 3a/1aeTcs

ypasuennem @) = —45ncos3nt /% OnpenenuTe 3aBUCHMOCTH CMEIICHHUS 9TOH TOYKH
ot Bpemenu X(t).



2. OmpenenuTh eMKOCTh KOHJEHCATOPa KOJIeOATEIbHOTO KOHTYpa, €CIIM M3BECTHO, YTO TpHU
UHIYKTUBHOCTH L=50 mkx[H KOHTYp HAacTpOE€H B pPE30HAHC Ha DJIEKTPOMArHUTHHIC
Kosebanus ¢ nmMHON BOJHBI A=300 .

3. MHcTouyHMK TOKa 3aMKHYJIHM Ha KaTymKy conpotuBieHreM R = 10 Om 1 MHAYKTHBHOCTBIO L
= 0,2 I'n. Yepe3 kakoe BpeMs Cuiia TOKa B Ienmu AoCcTUTHET 50 % OT MakCHMaabHOTO
3HAUCHUSI.

4 BapuaHT

1. MarepuansHas Touka Maccoit m = 10 2 mBmxkerca noj jeiictBueM cuipl £ = 2c05wi

(MH), tne @ =2 ¢! Onpemenure MakCUMAaNbHYH0 KHHETHYECKYIO DHEPTHIO
MaTepUAIIbHON TOYKHU.

2.  PapmonpueMHHMK MOKHO HACTpauBaTh HAa MPUEM PAJHOBOIH PA3IHUYHOMN JUIMHBL: OT A1=25
M 10 A2=200 m. B kxakyro CTOpPOHY M BO CKOJIbKO pa3 HYXHO W3MEHHUTHh PACCTOSHHE
MEX/1y IUIAaCTUHAMH IUIOCKOTO KOHJEHCATOpa, BKJIIOYEHHOTO B KOJICOATENBHBIN KOHTYD
NpUEeMHHKA, IIPH Nepexoie K mpuemMy 0osiee JITMHHBIX BOJH.

3. B anexrpuueckoit nenu, coxepxamieid pesucrop conporusieHneM R=20 Om u karymky
uHAYKTUBHOCTBIO L=0,06 /'H, Teuer Tok 1=20 A. OnpenenuTs CHIy TOKa B IIENH 4Yepe3
0,2 mc mocne ee pa3MbIKaHUS.

5 BapMaHT
1. JIBa B3auMHO MEPHEHAUKYJSPHBIX Jy4ya MAaJal0T Ha IMOBEPXHOCTh BOJbL. Ilokazarensb
npenomiieHust Boasl 1,33. Yron nagenust oxHoro u3 yyuded 30°. Kakum Oynmer yron mexny
Jy4yaMH B Bojie?
2. Onpenenurte, BO CKOJBKO Pa3 M3MEHUTCS IIHMPUHA MHTEP(EPEHIIMOHHBIX TOJOC HAa YKpaHEe B
ombiTe ¢ 3epkanamu Openens, ecinu ¢puonetossiii cBeToOPMIbTP (A=0,4 MKM) 3aMEHUTH KPACHBIM
(A=0,7 Mxm).
3. Omnpegenute 4uciIo IITPUXOB Ha | mm audpaknuoHHOW pewmeTkw, eciau yray ¢=30°
COOTBETCTBYET MAaKCHUMYM YETBEPTOro MOpsAJKa A MOHOXPOMAaTHYECKOIO CBETa C JJIMHOMN
BOJIHBI A=0,5 mKm.

6 BapuaHT
1. Jlyud mamaer Ha TpaHuIly pazaena AByx cpen mojn yrioMm 30°. Tlokaszatenb mpenoMieHus
nepBoii cpennl 2,4. Onpenenure nokas3areiab NPeJOMIICHHS] BTOPOM CpeJibl, €CJIN MPeTOMIICHHBIH
¥ OTPaXCHHBIH JTy4H NEepIEeHANKYISPHBI IPYT IPYTY.
2. YcraHoBka i HaOmoeHus Kosell HproToHa ocBemaeTrcss MOHOXpPOMAaTHYECKUM CBETOM C
JUIMHON BoJHBI A=0,6 Mmkm, TajalmUM HopMaibHO. IIpocTpaHCTBO MeXAy JHMH30M U
CTEKJISHHOW IIACTUHKOW 3aIllOJIHEHO HUAKOCThbIO, HaOJIIOJJCHUE BEJETCS B MPOXO/IIEM CBETE.
Pamnyc xpuBm3Hbl JuH3bI R=4 M. Omnpepenute MmokaszaTellb MPEIOMIICHUS XUIKOCTH, €CIIU
panuyc BTOPOTO CBETIOro Kosbla r=1,8 aumu.
3. Ha mens mmupuaoi#t ¢=0,1 vy mamaeT HopMaIbHO MOHOXPOMATHYECKHIA CBET C JUTHHON BOJIHBI
A=0,6 mxm. DKpaH, Ha KOTOpOM HaOmojaercs Au(pakIUOHHAs KapTHHA, PACIOI0XKEH
napajuielibHO Iieau Ha paccrosHuu =1 m. Omnpenenute paccTosHHEe D Mexay mepBBIME
TUQPAaKIMOHHBIMA ~MHUHUMYMaMH, pAacloJIO)KEHHBIMH 10 00€ CTOPOHBI IEHTPAILHOTO
dbpayHrodpepoBa MaKCUMyMa.

7 BapHAHT
1. Teno B ¢popMe KOHyCa C yrioM MEXKIY €ro OChlo W oOpa3zyromieil paBHbIM 60°, mOrpy3win
[IETMKOM B TPO3PAYHYIO JKUIAKOCTh BEPIIHMHON BHH3. [Ipr 5TOM OOKOBYIO MOBEPXHOCTH HEJH3S
BUJETh HU U3 OJHOM TOYKM IMPOCTPAHCTBA HAJ| MOBEPXHOCTHIO KUAKOCTH. KakoB mokazaTenb
MPETOMIIEHUS KUJIKOCTHU?
2. YcraHoBka ans HaOmoaeHus kojen HbroTOHa ocBemiaeTcss MOHOXPOMAaTHYECKHUM CBETOM,
najgamonmM HopMmainbHO. [lpu 3amoiHEHWHM NTPOCTPAHCTBA MEXKIAY JMH30M M CTEKISHHOU
IUIACTUHKOW TPO3PAaYHOM KHUIKOCTBIO pPaJuyChl TEMHBIX KOJEIl B OTPaKEHHOM CBETE
yMeHbIIWIIKUCH B 1,21 paza. Onpenenure nmokazaresib TPEJTOMIICHUS KUJIKOCTH.



3. Ha nudpakuuonnywo pemetky mmHou 1=15 mm, cogepxkamryro N=3000 mrpuxoB, magaer
HOPMaJIbHO MOHOXPOMATHYECKHUH CBET C JIMHON BONHBI A=550 nm. Omnpenenure 4YuCIO
MaKCHUMYMOB, HaOJII0/1aeMBbIX B CIIEKTPE AU(PPAKIIMOHHON PEIIETKH.

8 BapuaHT
1. KakoBa momkHa ObITh MUHUMANIbHAS JUTMHA CTOPOHBI KBAJAPATHOTO IUIOTA, YTOOBI C HETO HE
OBbLT BUJICH KaMEHb, HAXOAIIUICS 110 cepeanHoi iota? [myouHa Bogoema 1,5 m, mokaszarenb
npesomiieHus Boasl 1,3.
2. Jlns u3MepeHus MoKaszaTels MpeloMJICHHs aMMuaka B OAHO M3 IUied uHTepdepomerpa
MaiikenbCcoHa TIOMEIIEHA 3aKphITasi ¢ O00CMX CTOPOH OTKAa4YeHHas 1O BBICOKOTO BaKyyma
CTeKJIsIHHas TpyOka anmuuoit 15 cm. [lpu 3anonHeHun TpyOKM amMmMHakoM HMHTephepeHIIMOHHAs
KapTUHA JUIS JUTMHBL BOJHBI A=589 nm cmectmnack Ha 192 monocel. OmnpenenuTe moka3aTenb
MPEOMJICHUS] aMMHaKa.
3. Ha mens mmpunoit ¢=0,1 mm nagaeT HopMaIbHO MOHOXPOMATHYECKHA CBET C JUTMHON BOJIHBI
A=0,5 mxm. JudpakunonHas kapTuHa HaOIIOIAeTCs HA SKpaHe, PacloIOKEHHOM MapaielbHO
menn. Onpenenure paccrosHue | oT menn A0 3KpaHa, €CIM HIMPHHA [EHTPAIbHOTO
nudpakironHoro Mmakcumyma b=1 cu.

TunoBble BAPUAHTHI 3aJaHUI 1JI51 KOHTPOJIbHOH padoThl Ne3 (3 cemecTp):

1 BapuanT
1. MomHsocts u3nyueHust abconmotrHo uepHoro Tena N = 34 xBr. Haiitu temneparypy

3TOTO TeJta, eCIIM H3BECTHO, YTO ero MOBEPXHOCTh S= 0,6 M.

2. JlnuHa BOJIHBI CBETa, COOTBETCTBYIOIAs KpacHoW rpanuue ¢orodddekra, s
HEKOTOpOro merauia Ag= 275 uM. HaiiT paboTy BbeIXOIa A 2JIGKTpOHA W3 METala,
MaKCHMAaJIbHYIO CKOPOCTb Umax 2JIEKTPOHOB, BBIPBIBAEMBIX U3 METAJIa CBETOM C JUIMHON
BOJIHBI A= 180 HM, U MaKCUMaJIbHYI KHHETUYECKYIO SHEPTUI0 Wmax DJIEKTPOHOB.

3. OHpe,[[eJ'II/ITL OHEPTHUIO CBA3U SA[ipa aTOMa I'SJINA ‘21 He . Macca HeﬁTpaHLHOFO aToMa reijimda
paBHa 6,6467-107%" kr.

4. OrmpenenuTh, Kakas 4YacTh HAa4YaJbHOTO KOJHMYECTBA SACP PaAJAMOAKTHBHOTO HM30TOIA
pacnazietcs 3a Bpems t, paBHOE ABYM Ieproam nonypacnana Ti/z.
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5. Kakoit uzoron obpa3syercsi U3 g, 1N HOCIe YeThIpeX O - PaclaioB U ABYX 3 - pacnaoB?

2 BapuaHT
1. Haiitu temneparypy T meuu, eciam HM3BECTHO, YTO H3JIy4eHUE U3 OTBEPCTHUS B HEH

mromaasio S = 6,1 m> umeer mMommocts N = 34,6 Br. W3nydyeHne cuutath OJIU3KUM K
U3JTY4YEeHUI0 a0COIOTHO YEPHOT' 0 Tea.

2. Haiitu dacToTy Vv CBeTa, BBIPHIBAIOIIETO M3 METAUIa 3JIEKTPOHBI, KOTOPHIE MOJTHOCTHIO
3aJepKUBalOTCA pa3HocThio moreHmanoB U=3 B. ®orospdekr HaunmHaeTcs MpH

gactote cBeta vo = 6-10™ ', Haiiti paboTy BbIX0O[a A 2JIEKTPOHA U3 METAILIA.

1
3. Onpegenuth Maccy m3otona > N, ecid M3MEHEHHe Macchl TpH OOPA3OBAHHM sIpa
15 =
7 N cocrasmnser 0,2508 -10 27 kr.

225
4. Tlepwox momypacmaaa pagrioaKTUBHOTO HM30TOMA aKTHHUSA gy  AC coctaBisier 10 cyr.
Onpenenuth BpeMmsl, 3a KOTOpoe pacmanercs 1/3 HauaabHOTO KOJIUYECTBA SACp aKTHHUS.
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5. Kakoii m3oton odpasyercs u3 g, U mocie Tpex o - pacrnaaoB u ABYX 3 - pacmamgon?

3 BapuaHT
1. Kakyro momHocTs nznydeHus N umeer Connne? Mznyuenne ConHia cuuTaTh OJU3KAM K
W3IIY9eHHIO a0COIIOTHO YepHoro Tena. Temmeparypa noBepxHoctu Connna T= 5800 K.
2. Haiitu 3a7epXuBarolIyl0 pa3HOCTh MOTEHIMaNOB U ISl 3JIEKTPOHOB, BBIPBIBAEMBIX NPH
OCBEIIEHNY KaIUsI CBETOM C JUIMHOU BOIHBI A=330 HM.



3. Ilpu otpeiBe HeWTpoHa OT siApa Tenus gHe oOpa3zyercs A1po gHe. Onpenenuthb
SHEPrUI0 CBSI3U, KOTOPYIO HEOOXOJUMO IJIsi ATOro 3aTpaTuTh. Macchl HEHTpaIbHBIX
aToMoB 3 He u 3 He cootBercTBeHHO paBHbl 6,6467-107%" kr u 5,0084-107% kr.

4. OnpenenuTh MEPUON TOJIypaciaga PagdoaKTUBHOTO H30TOINA, €Cd 5/8 HadalbHOTO
KOJIMYECTBA SiZIep ATOT0 U30TOMa pacraioch 3a Bpems t=849 c.

. 2
5. Kakoit uzoron o6paszyercs u3 9§9U moclie AByX 3 - pacmaaoB v OAHOTO ¢, - pacrnanaa’?

4 BapuaHT

1. Kakyioo 5>HEpreTH4ecKyro CBETUMOCTh R, uMeeT a0COJIIOTHO YEpHOE TeJlo, ECIH
MaKCHMYyM CHEKTPaJbHOM MIIOTHOCTH €r0 YHEPreTHUYECKON CBETUMOCTU MPUXOAUTCS HA
JUTHHY BOJHBI A=484 HM?

2. @otonsbI ¢ sHepruei £€=4,9 3B BBIPHIBAIOT 3JEKTPOHBI U3 METAJIAa C padOTON BhIXOJa A
=4,5 5B. HaliTu MakcUMajabHbId UMIYJbC Pmax, IE€PEAABAEMBII MOBEPXHOCTH METaJLIa
MIPHU BBUIETE KAXKJIOTO AJIEKTPOHA.

3. Omueprus cBsa3u Ec Aapa, cocTosmiero u3 Tpex MPOTOHOB U YEThIpEX HEUTPOHOB, paBHA
39,3 M»aB. Onpenenuts Maccy m HEUTPAIBLHOTO aTOMa, 00JIaIal0IIETO 3TUM SIIPOM.

210 9 -
4. TlocTosHHAS PAJMOAKTHBHOTO paclaja H3oToma g Pbpasma 10°c™ . Ompenenuts

BpEMs, B TCUYCHHUC KOTOPOI'O pacrnagacTcCsa 2/5 HaYalabHOrO KOJIMYECTBA AACp 9TOro
PAAOAKTUBHOI'O U30TOIIA.

o 8 -
5. Kakoii u3zoromn obpasyercs u3 5 Li mocne oxnoro P - pacniaga u onHoro o - pacnana?

5 BapMaHT

1. B 6amione BmectumocThio V = 25 11 HaxoauTcs Bogopoa mpu temmeparype 7 = 290 K.
[Tocne Toro xak 4acTh BOJOpOAAa M3PAacXo/0BaIM, JaBJI€HHE B OAaJUIOHE MOHU3WIOCH Ha Ap =
0,4 MIla. OnpenenuTh Maccy M U3pacxoI0BaHHOTO BOJIOPOIA.

2. CMmecs renus u aprosa Haxogutcs npu temneparype 7' = 1,2 kK. Onpenennuts cpegnioro
KBaJIpaTUYHYIO CKOPOCTb { Uxz) ATOMOB T€JIHS U aproHa.

3. Monp kucnoposaa, 3aHuMaBmii o0bem Vi = 1 n npu temmeparype T = 173 K,
paciupmics u30TepMudecku 10 oobema Vo = 9,712 5. Haiitu: a) npupaiieHue BHyTpeHHEH
sHepruu raza AU; 6) paboTy A, COBEpIIEHHYIO ra30M; B) KOJMYECTBO Teria Q, MoyyeHHOe
razoMm. ['a3 paccmaTpuBaTh Kak peajbHBbIi.

6 BapuaHT

1. B xonbe BMecTHMOCTBIO V = 100 cM® cofepKuTCS HEKOTOpHIi ra3 IpH Temmeparype T =
300 K. Ha ckonpkO MOHU3UTCS JIaBlIeHUE p ra3a B KoJOe, €Clii BCIIEJACTBUE YTEUKH U3 KOJIOBI
oriizer N = 10%° monekyn?

2. Haiitu cpemuioro ummHy cBobomHOro mpobera (l) Mojekyn a3ora mpu yCJIOBHH, YTO €T0
JMHamMuyeckas Bs3kocTh 1 = 17 mklla-c.

3. CoBepiiast 3aMKHYTEHIH MPOIIECC, Ta3 TMOIYYHI OT HarpeBaTellsi KOJINIeCTBO TEIUIOTH Q1 =
4 xJIx. Onpenenuts paboTy A raza npu NpoTEKaHUM IMKIIA, €CITU €r0 TEPMHUUECKUI K.II.J. 1 =
0,1.

7 BapHAaHT

1. TIsIMHKY, B3BEIIEHHBIE B BO3AyXe, HMeIoT Maccy M = 10 *° 1. Bo ckonbko pa3
YMEHBIIUTCS KOHIEHTPAIUS N MpH yBeNn4eHuH BbicoThl HAa Ah = 10 M? TemmnepaTypa Bo3ayxa
T=300K.

2. OmnpenenuTh CPEIHIOI apu(PMETHIECKYIO CKOPOCTh (L) MOJIEKYII Ta3a , €CIIU X CPeTHss
KBaJpaTUIHast CKOPOCTh (Ls)=1 KM/C.

3. Ilpu ©30TepMUUECKOM PACIIMPEHUH BOJAOPOAA MAcCOM M = 1 T, UMEBILIETO TEMIEPATYPy
T =280 K, o0bem raza yBenuuuics B Tpu paza. Onpeaenuts padoTy pacuIupeHus rasa.

8 BapuaHT



1. CKOMbKO MOJIEKYI ra3a Coep>KUTCs B OajuioHe BMecTUMOCThi0 V=30 11 mpu Temneparype
T=300 K u naBinenuu p=5 MIla?

2. Cpennsist iiuHa cBoOOHOTO mpodera (|) MONeKy bl yriIeKUcIIoro ra3a Impu HOpMaIbHBIX
ycnoBusix paBHa 40 HM. OnpeleuTh CPEIHIO apu(METHIECKYI0 CKOPOCTh (L) MOJIEKYIL.

3. IIpu n30TEpMUUECKOM pacUIMPEHUH BOJOPOIa Maccoid M = | T, UMEBIIETO TeMIeparypy
T =280 K, o6bem raza ysenmuuwics B Tpu pasa. Onpenenuts paboTy A paciimpeHus ra3a u
MOJYYEHHOE I'a30M KOJINYECTBO TEIUIOTHI Q.

Tunosble Bonpockl AJs1 3k3amena Nel (1 cemectp)

«OCHOBBI KHHEMATHKH)

1.

LN kLN

OCHOBHBIE TTOHATHSI MEXaHUKU: CUCTEMAa OTCYETa, MaTepuasabHas TOUKa (4acTUIa),
cHcTeMa 4acTHIl, a0COTIOTHO TBEPAOE TENO, CIUIONIHAS Cpea.

KunemaTtuka Touku. BekTopHbIN crIOcO0 OnmMcaHus ABUKEHUS TOUKH.
KoopauHatHbIN cr1oco0 omucaHus ABUKCHUS TOYKH.

«EcTecTBeHHBINY cI0COO OMUCaHUs IBUKEHUS TOUYKH.

Kunematuka tBepaoro tena. [loctynarenbHoe ABUKEHUE.

KunemaTtuka tBeporo Tena. Bpamenue BOKpyr HEIOABUKHOM OCH.

CBs13b MEXKY JIMHEMHBIMU U YTJIOBBIMU BEJTUYMHAMMU.

[IpeoOpa3zoBanme CKOPOCTH YCKOPEHUS TPU MIEPEXOIE K APYrol CUCTEME OTCUETA.

«OcHoOBHOE YpaBHCHHUEC TUHAMUKN>

1.

COoNOU~WDN

e S
N - O

WNuepuumanbsHble cucteMsl oTcuera. I[lepBbiil 3akoH HeroToHa.
[Tpuntun otHOcHTenbHOCTH [ amunes. [IpeoOpazoBanus ["anumes.
OcHOBHBIE 3aKOHBI HBIOTOHOBCKOM nTuHaMuku. Macca. Cuna.
Bropoii 3akoH HeroToHa.

Tpernii 3akoH HproTOHA.

Cutbl. Cusa rpaBUTAlIMOHHOTO IPUTSIKEHUSL.

Kynonosckas cuna.

OnHopoHas cuila TSHKECTH.

VYupyras cuna.

. Cuta TpeHusl CKOJIbKEHUSI.
. OCHOBHOE ypaBHEHHE TUHAMUKH.

. OcHOBHOE YpaBHCHUEC JTUHAMUKHU B HePIHepHI/IaJIBHOﬁ CHCTEME.
13.

Cuiel HHCPLIUH. OCOOEHHOCTH CHIT HHCPLUH.

«3aKOH COXpaHEHUS UMITYJIbCA»

1.
2
3.
4.
5

6.

HMnynibC 4acTUIBI.

NMITynsC CUCTEMBI.

3aKOH COXpaHEHMsI UMITYJIbCA.
[enTp macc.

VYpaBHEHME IBUKEHUS LIEHTPa Macc.
JIBr>keHue Teia mepeMeHHOM MacChl

«3aKoH COXPAaHCHUA SHCPTUN»

1.

©CoNoOR~WN

Pabora.

Pabora ynpyroii cusbl.

Pabora rpaBuTaninoHHON (MM KYJIOHOBCKOM) CHUJIBL.
PaboTa 01HOPOIHOM CHIIBI TSHKECTH.

MomHOCTS.

KoHcepBaTuBHbBIE CUIIBI.

[Tone nueHTpanbHbIX CHUJL.

IToreHuManbHas SHEPTUS YaCTULIBI B MOJIE.
[ToreHnManpHas SHEPTUS U CHIIA MOJIA.



10. Hanpsixennocts nodst. [Torenmnman mos.

11. Kunernueckas SHEprus.

12. TlonHas MexaHUYeCKasi JHEPTUs YACTULIBI.

13. CoGcTBeHHas MOTEHIMAIbHASL YHEPTHSI CUCTEMBI.

14. «BHemHss» noTeHIMaIbHAas SHEPTUS CUCTEMBI.

15. JluccumaTuBHbBIC CHIIBL.

16. Kunetnueckast SHEPTHsI CUCTEMBI.

17. CoGcTBeHHass MeXaHUYECKasi SHEPTUs CUCTEMBI.

18. 3ak0oH coxpaHEHHUsI MEXaHMYECKOW YHEPTUU CUCTEMBI.

19. [NonHas MexaHuueckas sHeprusi cucteMsl B nose. Ces3b Mexay sHeprusmu B K- u L1-
CUCTEMAaX OTCYETA.

20. CTONKHOBEHHUS JIBYX YacTHIl. AOCOIFOTHO HEYIIPYTroe CTOIKHOBEHHE. AOCOIFOTHO
ynpyroe cronkHoBeHue. JloboBoe cronkHoBenue. Hemobosoe cronknosenue. Heynpyroe
CTOJIKHOBEHHUE.

«MexaHuKa HECKUMAEMOM HKUJKOCTH

1. Jlunuu u TpyOKH TOKA.

2. YpaBHEHHE HEPa3pBIBHOCTU CTPYH.

3. VYpaBuenue bepuymiu.

4. ®opmyna Toppuuesu.

5. Bs3KoCTb.

6. TeueHue KHUIKOCTH B TPyOE KPYTIOTO CCUCHHS.

«OcHOBBI 3aKOH COXpaHEHHSI MOMEHTA UMITYJIbCay»
1. MoMmeHT uMIlysbca 4acTULIBI.
MoOMEHT CUIIBL.
YpaBHEHHE MOMEHTOB.
MoMeHT uMIyIpca 1 MOMEHT CHJIBI OTHOCUTENBHO OCH.
3aKOH COXpaHEHMsI MOMEHTA UMITYJIbCA.
CyMMapHbIIi MOMEHT BHEIIHUX CHJL.
CoOcTBEHHBIII MOMEHT UMITYJIbCA.
Cas13p Mex 1y MOMeHTamMu ummnynbca B K- u [{-cucremax.
YpaBHenue MmomeHTOB B K-crucreme.
. lnHamuka TBEpIOTO TENA.
. PaBHOZIENICTBYIOILAs CHJIA.
. YcIi0BUSL paBHOBECHUS TBEPJIOTO Tea.
. Bpamenue BOKpyr HEIOABUKHOMN OCH.
. Teopema IlITeitnepa.
. YpaBHEHHE AMHAMUKH BPaLICHHs TBEPAOIO TEIA.
. Kunernueckas sHeprus BpaliaroIerocs TBepaoro Tena.
. PaboTa BHEIIHUX CHJI IPU BPALIEHUH TBEPOTO Tea BOKPYT HEMOBIXKHOM OCH.
. Ilnockoe nBUkeHUE TBEPOTO TENa.
. Kunernueckas sHeprus npu miockoM JBUKECHHUH.
20. CobOoanbIe ocu. ['maBHBIC ocH Tenma. [ MPOCKOIIEI.
DHeprust BHIHYKJIEHHBIX KOJIEOaHUH.
«Kunemaruka crieniuanbHON TEOPUH OTHOCUTEIBHOCTH, PEIATUBUCTCKASI TUHAMUKA»
Kunemaruka crienuaibHON TEOPUHM OTHOCUTEIBHOCTH.
OcHOBHBIE TIPECTABICHUS JOPEISITUBUCTCKON (DU3HKH.
TpyIHOCTH TOPENATUBUCTCKON (DU3UKU.
OneiT MaiikenbcoHa.
[TocTynatel DHHIITEHHA.
Cunxponu3anus 4acoB. COOTHOILIEHUSI MEXTy COOBITHSIMHU.
3aMmeyIeHHe BpEMEHH U COKPAILEHUE JJIUHBL.
PaBeHCTBO momnepeyHbIX pa3MepoB Tell. JIopeH11eBo cokpalieHue.
[TpeoGpazoBanus Jlopenua.

CoNoORWN
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CoNoaR~LNE



10.
11.
12.
13.
14.
15.
16.
17.
18.

CrenctBus u3 npeodpazoBanuii Jlopenua.

[ToHsiTHE OMHOBPEMEHHOCTH. JITUTENBHOCTH MpolieccoB. MIHTEepBal.
ITpeoOpa3oBaHne CKOPOCTH.

PensiTUBUCTCKUI MMITYJIBC.

OcCHOBHOE ypaBHEHHE PEISTUBUCTCKON JMHAMUKH.

Kunernyeckas sHeprus peiSTUBUCTCKON YaCTHULIBI.

3aKOH B3aMMOCBSI3U MacChl U SHEPTUH.

CBs13b MeX1y HEpPTUel U UMIYJIbCOM YaCTUIIBI.

[TpeoOpa3oBaHus UMITYJIbCA U SHEPTUH.

((:‘)J'IGKTpOCTaTI/ILICCKOC I1IOJIC B BAKYYME»

1.

HBOo~NoOORWDN

0.
11.
12.
13.

DIIeKTPUUECKUH 3apsil.

DIIEKTPUYECKOE TT0JIE.

ITone Toueunoro 3apsna.

['eomeTpuyeckoe onrcaHue 3JIeKTPUIECKOro MOJIs.
ITorok BekTopa E.

Teopema l"aycca.

Teopema I"aycca B quddepenunanpHon hopme.
Teopema o nupkynsauuu Bekropa E.

[Torenuman.

[ToTeHuman nosst TOUeyHOro 3apsjaa.

[ToTeH1man mosst CUCTEMBI 3apsiI0B.

CBsi3b MEX1y IOTEHLIMAJIOM U BEKTOpPOM E.
DKBUIMOTEHIIUATLHBIE TOBEPXHOCTH. DIEKTPUUECCKUHN AUIIOIb.

«HpOBOI[HI/IK B JJICKTPOCTATUYICCKOM II0JIC»

1.

CoNoORWN

10

Bausaue BemecTBa Ha ITOJC.

ITone BHYTpHU IPOBOJHUKA.

ITone y moBEpXHOCTH IPOBOIHUKA.

Cwtbl, IEMCTBYIONINE HA IOBEPXHOCTH MPOBOIHUKA.
DIIEKTPOEMKOCTh YEAMHEHHOTO IIPOBOTHUKA.
KoHnneHcaropsr.

EMKOCTB II1I0CKOr0 KOHZEHcaTopa.

EmkocTh chepruueckoro KoHaeHcaropa.

EMKOCTP HMJIMHAPHUYECKOTO KOHAEHCATOPA.
DIEeKTPpUUECKU 3apsil.

«SJIGKTpI/ILICCKOG IOJIC B JUDJICKTPUKE»

1.

©CoNoORWN

10

11.
12.

JnanexTpuky.

[onspusanus.

OObeMHbIE U TOBEPXHOCTHBIE CBSI3aHHBIE 3aPSIbL.
[Tosie B AMDIEKTPHUKE.

[TonspuzoBaHHOCTS P.

Casi3b Mmexay P u E.

Teopema I"aycca myist mosist BexkTopa P.
['panuuHbIe yCIoBHS U1 BekTopa P.
Teopema I"aycca mst moss BexTopa D.
Cas13b Mex 1y BekTopamu D u E.
['pannunbie yciaoBus a1 Bektopos E u D.
DNEeKTpUUECKU 3apsi.

«I1OCTOSTHHBIN JIEKTPUYECKHI TOK

13.
14.

DIIEKTPUUECKHUI TOK.
II;moTHOCTE TOKA.

15. YpaBHeHME HENTPEPHIBHOCTH.

16.
17.

3akoH Oma 151 OTHOPOJHOTO MPOBOTHUKA.
3akoH Oma B nuddepenuunansHoi hopme.



18.
19.
20.
21.
22.
23.
24.
25.

CTOpOHHHE CHIIBI.

O000menHsIi 3aKk0H OMa.

3akoH OMa 1J11 HEOJHOPOJIHOI'O yYacTKa LIETH.
Pa3BeTBiIeHHBIE LIETIH.

[TpaBuna Kupxrodda.

3akoH J[xxoyns-JIenna.

3akon JIxoyns-JIleHna B tokansHOM popme.
[IepexoiHbIe MPOLIECCHI B LIEMU C KOHJIEHCATOPOM.

«MarauTHoe 1oJi€ B BAKYYME»

CoNoO~WNE

10

11.
12.

Cuna Jlopenua.

MarnuTtHOe noJjie ABUKYIErocs 3apsiia.
[IpuHuun cyneprno3uiuu.

3akon buo-Casapa.

Teopema I'aycca ans nons B.

Teopema o rupkyaauuu BekTopa B.
Juseprenmus nois B.

Porop moxns B.

3akoH Amrepa.

Cuta, neiicTByroIIasi HA KOHTYP C TOKOM.
MomeHT cui, JeHCTBYIOIIUX Ha KOHTYP C TOKOM.
Pabota npu nepemMenieHuy KOHTYpa ¢ TOKOM.

«MarauTHoe€ I10JI€ B BEILLIECTBE»

1.

Noakown

o

9.

10.
11.
12.
13.
14.
15.
16.

Ilone B maruerTuke.

MexaHu3M HaMarHU4YUBaHUS.

HamarunueHHOCTS.

Toku HaMarHUYMBaHMUSL.

[upkynsnus BekTopa J.

[Mupxynsauus Bektopa J B tuddepenipanboil popme.
Teopema o mupkynsun Bekropa H. Teopema o nupkymsiuuu Bektopa H B
muddepeHranbHOM Gopme.

Casi3p Mexay J u H.

Cas3p Mexny B u H.

I'pannunsie ycnoBus s B u H.

[Ipenomnenue nuuuii B.

[Tosie B 0THOPOTHOM MarHeTHKE.

deppoMarHeTu3M.

OcHOBHas KpuBasi HAMarHUYUBaHMSL.

MarHuTHbIN THCTEPE3HUC.

Teopus peppoMarueTusma.

((3J'IeKTpOMaFHI/ITHa$I UHAOYKIOUS»

LCoNoOA~AWNE

10

11.
12.

IIpaBuno Jlenna.

3aKOH JIEKTPOMAarHUTHON UHAYKIIVH.
IIpupoaa 3J1eKTpPOMarHUTHON UHAYKIUH.
SIBrieHNE CAaMOMHTYKIIUH.
NHIyKTUBHOCTS.

[Tepexonnbie npouecchl B RL-1iemnu.
MarunuTHas SHeprus ToKa.

OHeprusi MarHuTHOTO MOJIS.

MarnuTHas SHeprus IByX KOHTYPOB C TOKOM.
CoOcTBeHHas U B3auMHasl YHEPTUU.
IToneBast TpakTOBKA SHEPIUMU.

OHEprus U CUJIbl B MATHUTHOM IIOJIE.

«YpaBHeHUsI MakcBeiuiay



Tok cmenieHus.

VYpaBHeHust MakcBesia B MHTETpaabHOM opMme.
YpasHenus Makcpeinna B nuddepeHimanbaoi popme.
['pannuHbIe yCIOBUS.

MarepuanbHble ypaBHEHHS.

s E

Tunosele Bonpocskl A5 3k3aMeHaNe2 (2 cemecTp)

1. Kunemarnka rapMOHMYECKHUX KOJIEOaHUI.

2. JluHaMyKa rapMOHUYECKUX KOJICOAHUH.

3. MareMaTHYECKUI1 MasTHHK.

4. dusnueckuii MasTHUK.

S. DHeprus rapMOHUYECKOI0 OCLUIIIATOPA.

6. CrnoxeHue KojaebaHuil 0IHOrO HaIpaBJICHUS.
7. CrnosxeHue B3aMMHO NEPIEHAUKYIISIPHBIX KOJIEOaHUH.
8. 3aryxaromiue KoueoaHusl.

9. YpaBHEHHE 3aTyXarOMUX KOJICOaHHIA.

10.  XapakTepHuCTUKH 3aTyXaHHUS.

11.  BoIHyXIeHHbIE KOeOaHUs.

12. VYpaBHEHHE BHIHYKJACHHBIX KOJICOAHUH.

13.  Pesonamnc.

14. DHeprus BHIHYKACHHBIX KOJIeOaHUH.

15. BoJsiHOBBIE poLIECCHI B YIPYTUX Cpeaax.

16.  IlpononbHbIE U MONEPEUHbIE BOIHBI.

17.  CunycounanbHble (rapMOHUYECKHE) BOJIHBI.
18.  VYpaBHeHue Oeryiieii BOJTHBI.

19. JImuHa BOJIHBI U BOJTHOBOE YHCIIO.

20.  BomHOBOE ypaBHEHUE.

21.  da3oBas CKOPOCTh U JUCIIEPCHS BOJIH.

22.  DHeprus BOJHEI.

23.  DJeKTpOMarHUTHbIE KOJICOAHUS U BOJIHBI.
24, VYpaBHEHHUsI 2IEKTPOMArHUTHON BOJIHBI.

25.  CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

26.  DHepreTHyecKHe XapaKTePUCTUKH AIIEKTPOMArHUTHON BOJIHBI.
27.  1lIkana 3JeKTpOMAarHUTHBIX BOJIH.\

«CBeTtoBast BOJIHa»

OO11ee BOTHOBOE YpaBHEHHE.

BosHOBOE ypaBHEHUE IIEKTPOMATrHUTHOW BOJTHBI.
[Tnockas 37eKTpoMarHUTHas BOJIHA.

CBs3bp MrHOBEHHBIX 3HaueHuil E u H.

DHeprust 3MeKTPOMAarHUTHON BOJIHBI.

NMIynbC 3J1eKTpOMarHuTHOM BOJIHBI.

S dext Homnepa s 3IEKTPOMArHUTHBIX BOJIH.
[IIkana 351eKTpOMarHUTHBIX BOJTH.

KpuBast BUTUMOCTH.

[Tokazarens mpenoMIICHUS.

VHTEeHCUBHOCTD BOJHBI.

12. Buae! cBETOBBIX BOJIH.

«MHTepdepentys cBeTay

1. OCHOBHOM TTPUHITUT HHTEP(PEPEHIIMOHHBIX CXEM.
2. VYcnoBre MakcUMyMa 1 MUHUMYMa IPH UHTeP(HEpEHINH.

LCoNoOAEWNE
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HOo~NOO AW

0.
11.

[upuna uHTEpPEPESHINOHHOM MOTOCHI.

KorepeHTHOCTS.

JInHa KOrepeHTHOCTH.

Bpewms korepeHTHOCTH.

[IIvprHa KOrepeHTHOCTH.

HHTepdepeHIMOHHbIE CXEMBI.

WuTepdepennys cBera npu OTPAKEHUHU OT IIIOCKUX MJIACTUHOK.
IIpocBeTnenne ONTUKY.

Wutepdepomerp Maiikenbcona.

«dudpakuus ceera»

BoOoo~NoOR~WNE

0.
11.
12.
13.
14.

Hudpakuus ceera.

[Tpunmun INoiirenca-Openens.

Hudpaxius Openenst Ha KPyTriIoM OTBEPCTUH.
3oHbl OpeHernsi.

Hudpakmus Opaynrodepa.

Hudpakuus Opaynrodepa Ha KpyriioM OTBEPCTUH.
Judpaxiums OT MHOKECTBA OTBEPCTHH.
Hudpaxius Opaynrodepa Ha menu.

YcnoBue MUHUMYMOB.

Pacnpeznenenne MHTEHCUBHOCTH.

JudpakimonHas pemerka.

JudpakmonHas pacXoIUMOCTh ITyUKa.
JudpakimonHas pemeTKka Kak ClieKTpaTbHbIA Tproop.
Judpakius Ha IPOCTPAHCTBEHHOMN peIIETKE.

«[lonspuzanus ceera»

BOooo~NoORWDNE

0.
11.
12.
13.
14.

ITonspusanus csera.

Buasl nonsipuzanumn.

EcrecTBeHHBIN CBET.

ITonsspusaTopsl.

CreneHp NoaspU3aIiy.

3akoH Mamroca.

[Tonspusanus npu OTPaKEHUHU U PEITOMIICHHUH.
JIBOWHOE JTydenpeioMIICHHE.

Cynepno3unus mojasipu30BaHHbBIX BOJIH.
JIByrnipenomistonias 1jaacTUHKA.

AHanu3 Noiasipu30BaHHOTO CBETA.
NuTepdepenius Noasipu30BaHHBIX BOJH.
HckyccTBeHHOE ABOMHOE JTy4YenpesIOMIICHHUS.
Bpaienue HanpapiieHUsl TMHEWHON MOJIAPU3ALIHH.

«B3auMopeiicTBrE CBETa C BENIECTBOM)
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Hucnepcus csera.

Kitaccnueckas teopust qucnepcum.
BostHOBOI maker.

['pynnoBast ckopocCTsb.
ITornomenue csera.

3akoH byrepa.

Koadduuuent normnormeHus.
Paccesnue cBera.

3akoH Panes.

[Tonspu3zanus paccessHHOTO CBETA.
MounekyisspHOE paccesHue.
N3nyuenne BaBunoBa-YepeHkona.



Tunosbie Bonpocskl A5t 3k3aMeHa Ne3 (3 cemecTp)

Jlexuus «KBaHTOBBIE CBOMCTBA MJIEKTPOMATHUTHOIO U3JIY4ECHUS»
TemnoBoe nusiyuenue.
[TpoGiieMa TEMI0BOro U3IIy4EeHHUS.
3akon Credana-bonbnmana.
3akoH cMenieHus Buna.
®opmyina Panes-Jxunca.
®opmyna [lnanka.
dotorpdexr.
OcHoBHBIE 3aKOHOMEPHOCTH PoTodhdeKTa.
dopmyna DHHIITEHHA.
. TOpMO3HO€E PEHTT€HOBCKOE U3JIy4EHUE.
. ©OTOHBI.
. KopnyckyJIsipHO-BOJIHOBOH JyasIu3M.
. O dext Komnrona.
14. Teopus >pdexra KomnroHa.
Jlexnus «BonHoBBIE cBOMcTBa yacTull. Y paBHenue lllpenunrepar
1. Snepnas Mmozaens aToMma.
IToctynatel bopa.
Onpitel ®panka-I'epua.
bopoBckas Mozenbs aToMa BOJOPOAA.
CriekTpanbHbIE TUHAHA BOJIOPOIOTIOTOOHBIX CHCTEM.
BosHOBBIE CBOMCTBA YaCTULL.
I'mnoresa ne-bpoiiis.
IIpuHIMIT HEONPEIETEHHOCTH.
CootHomenus HeonpeaeneHHocTel. OMBIT CO LIEIBIO.
. Pazmep aroma Bogopona.
. CocTosiHME YacTULIBI B KBAHTOBOW TEOPHUH.
. YpaBnenue lIpéaunrepa.
. CranimoHapHbI€ COCTOSTHUS.
. KBanToBanue.
. Hactuua B npsAMOYTrOJIbHOH sIME.
. KBaHTOBBINM rapMOHUYECKUN OCIIMILIATOP.
. IloTeHnnanbHbIe Gapbepsl.
. TynnenbHbIN 3QdexT.
. Onepatopbl pU3HMUECKUX BEIUYHH.
. CoOCTBEHHBIE COCTOSHUS.
21. KBaHTOBaHME MOMEHTA UMITYJIbCA.
Jlexuus «®Pur3uka aToOMOB»
KBanToBaHne atomMa Boopoza.
KpatHOCTB BBIpOKIEHUS.
CHUMBOJIBI COCTOSIHUSL.
Pacnipenenenue mIoTHOCTH BEPOSTHOCTH.
[TpaBuna or6opa.
CnuH 37€eKTpoHa.
ITosTHBII MOMEHT UMITYJIbCA MIEKTPOHA.
ToHkast CTpyKTypa CIEKTPAIbHBIX JTUHUM.
MexaHn4eCcKuii MOMEHT MHOTO3JIEKTPOHHOI'O aTOMa.
10. CnoxxeHne yriioBbIX MOMEHTOB.
11. IlpaBuna or6opa.
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12. punnun [aymnu.

13. TlpaBuno XyHna.

14. 3akon Mo3nu.

15. MaruuTHbII MOMEHT aToma.

16. OpOuTanbHBI MATHUTHBI MOMEHT.

17. CnuHOBBII MAarHUTHBIA MOMEHT.

18. TloaHbIM MarHUTHBIA MOMECHT.

19. Db dexr 3eemana.

20. O¢pdexr [Namena-baka.

21. DNeKTPOHHBINM MapaMarHUTHBIN pe30HAHC.

Jlexuust «<ATOMHOE SIAPO U DJIEMEHTAPHBIE YaCTULIBI»
Cocras spa.
XapakTepucTUKU aTOMHOTO sJIpa.
Pa3mepsr sizep.
Macca u sHEprus cBs3H saapa.
VYV nenbHas sHEpTUst CBA3H.
Oco0eHHOCTHU SEPHBIX CUIL.
MexaHu3M B3aUMOJEHCTBUS HYKJIOHOB.
OCHOBHOH 3aKOH PaJMOAKTUBHOTO pacnasa.
Dddext Meccbayapa.
. SlnepHble peakuuu.
. DHeprus peaxkuuu.
. DHEepreTUYecKas cxema siIepHON PeaKiuu.
DneMeHTapHbIe YaCTULIBI.
. DyHIaMEHTAIbHBIE B3aUMOJICHCTBUA.

15. Cucremaruka 31€eMEHTapHBIX YaCTHII.
«neanbHbIN Ta3»

1. Craructuyeckuil 1 TepMOAMHAMUYECKUNA METOIBI.
OcHOBHBIE OHATHS MOJIEKYJISIPHON (PU3UKU U TEPMOJIUHAMUKH.
YpaBHEHHE COCTOSTHUS UCATHHOTO Ta3a.
OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KUHETUYECKON TEOPHUU.
DU3NYECKUN CMBICIT TEMIIEPATYPHI.
3akoH /lanbTOHA.
CreneHu cBOOOIBI.
['unoTe3a o paBHOpacHpeeIeHUH YHEPTHH 110 CTETIeHsIM CBOOOABI. BHYyTpeHHsIs SHeprus
UJICATHHOTO Ta3a.
«Pacnpenenenns Makcseinna u bonpmanay

1. Pacnpenenenne MakcBeiia.
OmnbITHas TpoBEpKa pacnpeaenenus Makcpena.
XapakTepHbIe CKOPOCTH.
®opmyna Makcsesa B IpUBEICHHOM BUJIE.
3aBUCUMOCTB pacnpeneneHuss MakcBeiia OT TeMIEPaTypBbl.
Pacnpenenenue no sueprusim moisiekyi. Pactipenenenue bonbimana.
bapomerpuueckas hopmyna.

8. 3akon pacnpenenenus MakcBemia-boiabiimana.
«HepaBHOBECHBIE MAKPOCUCTEMBI»

1. SIBnenus mepeHoca B TEPMOJUHAMUYECKH HEPABHOBECHBIX CPE/Iax.

2. DMIUpHYEcKUe YpaBHEHHS IMPOIIECCOB IIEpeHoca.

3. CpenHnsas qmHa cBOOOAHOTO IpoOera MOJIEKYIL.

4. MonexkynsipHO-KMHETUYeCKasi HHTepIpeTalus ABJICHH epeHoca.

5. Amnanu3z ko3 puLHEHTOB NepeHoca.

«IIepBoe HauaIO TEPMOAMHAMUKI
1. IlepBoe Haya0 TEPMOJMHAMUKH.
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Pabora raza npu u3MeHeHUU ero oobema.
TenmoeMKOCTh HIEAILHOIO Tasa.
MoutsipHasi TETIOEMKOCTh TIPH TOCTOSIHHOM 00beMe.
MousipHast TEIIOEMKOCTh MPU OCTOSSHHOM JJaBJICHUU.
[TocrositHHas anuadaTel.
[IpuMeHeHure nepBOro Hayajla TEPMOJIMHAMUKHY K H30IPOLECCaM.
Anuabatryeckuit mporecc.
[Tonutponuyeckre Mpoueccsl.
«BTopoe Hayajio TepMOIUHAMUKI
Bropoe Hauano TepMOIMHAMUKH.
Ob6patumMbie 1 HEOOpATUMBIE IPOIIECCHI. DHTPOTIHS.
CBolicTBa YHTPOMUH.
W3meHeHue 3HTPONUHU B U30IIPOIIECcCax.
Kpyrosoii mpouecc.
Tepmuyeckuit KO3PPUIMCHT MOJIE3HOTO ACHCTBHS ISl KPYTOBOTO IpoIiecca.
[Huxn Kapno.
CraTuCTHYECKUI CMBICI BTOPOTO Havajaa TePMOIUHAMUKH.
DHTpONUS U BEPOSITHOCTb.
«PeanpHble razb»
YpaBuenue Ban-nep-Baanbca.
DHeprusi BaH-/Iep-BaaJIbCOBCKOTO Ta3a.
N3zotepmbl Ban-aep-Baankca.
MertacTaOuiabHBIE COCTOSTHUS.
Huddepenunansusiii b ekt xoynsa-Tomcona.
Wurterpanbubiii 3¢ ekt Jxoynsa-Tomcona.
Dddext xoymns-Tomcona B raze Ban-nep-Baanbca.
®a3oBbIE IEPEXOBI.
JnarpamMma cOCTOSTHUM.
10. YpaBuenue Knaneiipona-Knaysuyca.
«Kuikoe cocTosHE BEIIECTBA
1. Xwuzaxoe cocrosiHue.
2. TloBepxHOCTHOE HATSKEHHE
3. JlaBieHue 1o N30THYTONW MOBEPXHOCTHIO.
4. SIBneHus HaA TPAHUIIAX MEXIY CPEIIaMH.
5. KanumnspHble sSBICHHUS.
«Kpucrammueckoe cocrosinue. [lnazmay
Kpucrananueckoe coctosiHue.
®dusndecKue Tl KPUCTAIIOB.
TermmoéMKOCTh TBEPIBIX TEL.
Knaccuueckas Mozeib.
TermmoéMKOCTb TBEPIBIX TEL.
Mopens DHITENHA.
TermmoéMKOCTh TBEPIBIX TEL.
Mogens [lebas.
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