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Pa3znen «Mexanuka» (2 cemectp)

1 eapuanm

1. BeprukanbHO BBEpX ¢ HayaJbHOW CKOpPOCTBHIO Vo = 20 M/c OporieH kameHb. Yepe3 7 =lc mocne
ATOTO OpOIIEH BEPTUKAIHHO BBEPX JAPYTrodl KaMeHb C TaKOW e CKOpocThio. Ha kakoit BeicOTE 4
BCTPETATCS KAMHU?

2. Ha xene3Ho0pokHOH TIaTopMe yCTaHOBICHO opyaue. Macca matdopMel ¢ opyauem M=15 T.
Opynue crpenseT BBepx mof yrioM ¢p=60° K TOpU30HTY B HampasieHuu myTH. C Kakoi CKOPOCTBIO
Vi TOKaTUTCs maardopma BCIEACTBHE OTNAuu, €CIM Macca cHapsiia m = 20 Kr U OH BBUIETaeT CO
CKOpOCThIO V> = 600 m/c?

3. Ha ropu3oHTaJbHYI0 OCh HACa)K€Hbl MAXOBHMK M JIETKMU IIKKMB paauycoM R=5 cM. Ha mkuB
HaMOTaH IIHYp, K KOTOpOMY INpuBs3aH rpy3 mMaccoit m=0,4 kr. Omyckasch paBHOYCKOPEHHO, I'py3
npomien nyth s=1,8 M 3a Bpems =3 c. OnpeaennuTs MOMEHT UHEPIUHU J MaxoBHKa. Maccy mkuBa
CUUTATh IMPEeHEOPEKUMO MAJIOH.

2 eapuanm

1. CHapsia, BBINYIIEHHBIN U3 opyaus nof yriioM o=30° K TOpU30HTY, ABaXK]bl ObLT HA OJHON U TOM
ke BbIcOoTe /i: crrycts Bpems £ =10 ¢ u £,=50 ¢ mocne BoicTpena. OnpeneauTs Ha4alIbHYI0 CKOPOCTh
Vo U BBICOTY A.

2. Ha xparoo ropu3oHTaJIbHOW TUIaTGOPMBI, UMeromeld (opMy AHMCKa paguycoM R=2 M, CTOUT
yenmoBek maccoir m;=80 kr. Macca m, minatdopmbl paBHa 240 xr. Ilmardopma MoXKeT Bpamarbes
BOKPYT BEPTUKAJIBHOW OCH, MPOXOAsIIei uepes ee neHTp. [IpereOperas TpeHueM, HalTH, ¢ Kakoi
YIJIOBOM CKOPOCTBIO @ OyAeT Bpamiarkcs IiaTdopma, eciiu uyeloBeK OyeT HITH BIOJb ee Kpas co
CKOPOCTBIO V=2 M/C OTHOCHUTEJBHO IIaT()OPMBI.

3. bmmxaiimuil ciyTHUK Mapca HaxoguTcss Ha paccTosHuM 7=9,4 MM OT LeHTpa IUIaHEThl U
JBIDKETCS] BOKPYT Hee co ckopocThio v=2,1 km/c. Onpenenuts Mmaccy M Mapca.

3 eapuanm

1. ITyns mymieHa ¢ HayaJlbHOM CKOpOCThiO vo=200 M/c mox ymiom 0=60° k ropuzonty. OnpenennTth
MaKCUMAaJIbHYIO BBICOTY H mojbema, 1ajabHOCTh § MOJNeTa U paanyc R KpUBU3HBI TPAEKTOPUU ITYJIU
B ee HauBbIclIel Touke. CONPOTHBICHUEM BO3/lyXa PEeHEOPEUb.

2. CHapsa maccoid m=10 kr ob6mnanan ckopocthio v=200 M/c B BepxHeil Touke TpaekTopuu. B 3Toi
TOYKE OH Pa30pBaJiCs Ha JBE 4acTU. MeHblast Maccoi m =3 Kr noiydmia ckopocTs u;=400 m/c B
IpekHeM HarpaieHud. HaliTu ckopocTh u, BTOpoii, 00JbIIeH YacTH MOCIIE pa3phiBa.



3. Toukuit OgHOPOIHBIN cTepkeHb JUIMHOM /=50 cM u maccoit m=400 r Bpamaercs ¢ YIJIOBBIM
YCKOPEHUEM £=3 paj/c’ OKOJIO OCH, MPOXOSIIEH TIEPIIEHANKYIAPHO CTEPIKHIO YEPE3 €I0 CEPEIHHY.
OnpenenuTs Bpanaroumii MOMEHT M.

4 eapuanm

1. Kamens OpoliieH ¢ BBIIIKKA B TOPU30HTAIBLHOM HAIPaBICHUU C Ha4aJbHOM CKOPOCTHIO p=30 M/c.
OnpenenuTs CKOPOCTh v, TAHTCHIIMAIBHOE d; 1 HOPMAJIBHOE @, YCKOPEHHUS KaMHSI B KOHIIE BTOPOM
CEKYH/IbI I10CJIe Havaja JABHKEHUSI.

2. KoHbkoOexel, CTos Ha JIbIy, OpOCHII BHEpE] THUPIO MAcCol 7m,=5 KI' M BCICIACTBUE OTIAud
MOKaTHJICSI Ha3aJ, CO CKOPOCThIO V,=1 M/c. Macca koHbkoOexIa m,=60 kr. Onpenenutps padoty A,
COBEPIICHHYIO KOHBKOOEKIIEM TP OPOCAHUU THUPH.

3. Ban maccoii m=100 xr u paguycom R=5 cM Bpamaiucs ¢ yactoroil n=8 ¢”. K umunmunapudeckoi
IIOBEPXHOCTH Baja MpHKaJld TOPMO3HYIO KoJoAKy ¢ cuioi =40 H, nox nelicTBueM KOTOpOH Bai
octanoBuJcs yepe3 =10 c. Onpeaenutb Ko3QOUIMEHT TPEHUS |L.

Pa3nesa «MoJgekyasipHasi Gu3nka U TepMOIMHAMHKa» (3 ceMecTp)

1 sapuanm

1. B 6annone BMecTUMOCTBIO V=25 1 HaxomuTcs BogopoA npu temmneparype 7=290 K. Ilocne Toro
KaK 4YacTh BOJOPOJA HM3pacXo/0Baju, NaplieHWe B OawtoHe moHu3wioch Ha Ap = 0,4 Mlla.
Omnpenenutes Maccy m U3pacxol0BaHHOTO BOJOPOLA.

2. Cmecwh renmust W aproHa HaxomutTcs npu Temmeparype 1=1,2 kK. Omnpenenuts cpeaHioro
KBaJIpaTUYHYIO CKOPOCTb <V,> aTOMOB I'€JIUs U aproHa.

3. Monp kucnopona, 3aHuMasimiuii oobeM V=1 n mpu temneparype 7=173 K, pacmmpumncs
U30TepMUYecKH 10 oovema V>=9,712 n. Haiitu: a) npupaiienue BHyTpeHHel sHepruu raza AU, 0)
paboTy A, COBEpIICHHYIO ra30M; B) KOJIMYECTBO Teruia (), moiydeHHoe ra3oMm. ['a3 paccMmarpuBarth
KAaK peaJIbHbIN.

2 eapuanm

1. B xonbe BMecTuMOocThIO V=100 cM® comepKuTCs HEKOTOPHIH ra3 npu temneparype 7=300 K. Ha
CKOJIbKO TIOHM3WTCS JaBJI€HHUE p raza B KojOe, €cM BCIEICTBUE YTEUKU M3 KOJIObI BbIHAET N =
10*momnexyn?

2. Haiitu cpenHioro IIMHY cBOOOAHOTO mpoOera </> MoONEKyn a3oTa MpH YCIOBUH, YTO €ro
IMHaMHU4Yeckas Bs3KocTh 1=17 mklla-c.

Cogepiiasi 3aMKHYTBIN TpoLIECC, Ta3 MOJY4YUIT OT HarpeBaress KonuuecTBO TermioTel O1=4 kJIx.
Omnpenenuts paboTy 4 ra3a npu NpOTEKaHUM LUKIIA, €CIIU ero TepMuUecKui K.1.a. n=0,1.

3 eapuanm

1. TIbUIMHKY, B3BEUIEHHBIE B BO3Ayxe, MMeloT maccy m=10"" . Bo ckombko pa3 yMeHBIIMTCS
KOHIICHTpAIHS # NPpHU yBennueHuu BoIcoThl Ha Ah=10 m? Temmneparypa Bo3ayxa 7=300 K.

2. Omnpenenuts CpenHIOW apu(METHYECKYI0 CKOPOCTh <V> MOJIEKYJ ra3a, €ClIM HMX CpenHss
KBaJ[paTHYHAast CKOPOCTh <V,x>=1 KM/cC.

3. Ilpu u3oTepMHUUECKOM pacIIMpEeHUH Bojopoaa Maccol m=1 1, umesiuero temneparypy 7=280 K,
00BeM raza yBeIuumics B Tpu paza. Onpenenuts paboTy pacHIMpeHus rasa.

4 sapuanm

1. CkonmbKO MOJIEKYJ ra3a cofiepkuTcs B Oamione BMecTuMocThio V=30 1 npu temneparype 7=300
K u naBnenuun p=>5 MIla?

2. Cpennsiss anuHa CcBOOOAHOTO mpoOera </> MOJEKy/bl YINIEKHCIOrO ra3a HpHU HOPMaJbHBIX
ycnoBusx paBHa 40 HM. OnpenenuTh CpeaHIO apuPMETHIECKYI0 CKOPOCTh <V> MOJIEKYII.

3. Ilpu u3oTepMHUUECKOM pacIMpEeHUH Bojopoaa Maccol m=1 1, umesiero temneparypy 7=280 K,
00BeM Ta3a yBemu4mics B Tpu paza. Onpenenuts padboTy A paciimpeHus ra3a U MoJydeHHOE Ta30M
KOJIMYECTBO TEIIOTHI Q.



Pa3nes «aekTpnuecTBo U MarHeTusm» (4 cemectp)

1 sapuanm

1. PaccrosHne mexny aByms TodeuHbiMu 3apsaamMu O1=1 MxKn u (O, =-0; paBHo 10 cm.
Onpenenuts cwity F, neicTByromyro Ha TouedHslid 3apsan O=0,1 mxKun, ynaneHHbI Ha pacCTOSHAA
71=6 CM OT IIEPBOTO U HA 7,=8 CM OT BTOPOTO 3aps0B.

2. DOnexrpoemkocTh C IIOCKOTO KOHAeHcaTtopa paBHa 1,5 Mk®. PaccTosiHue d Mexy miacTuHaMu
5 mm. KakoBa Oyner anekTpoeMkocTh C KOHAEHCATOpa, €CIM Ha HIDKHIOK IUIACTHHY MOJIOKHUTD
JIMCT PO0HUTA TOMIIUHON d1=3 MM?

3. KBagparHas NpoBOJIOYHAs paMKa paclojOkKEeHa B OOHOM IUIOCKOCTH C JUIMHHBIM IIPSMBIM
MIPOBOJIOM TaK, YTO JIBE €€ CTOPOHBI NapasuieabHbl mpoBoxy. [lo pamke W mpoBoAy TEKyT
oauHaKoBble TOkM /=1 KA. Ompenenutsh cuiy F, NEHCTBYIOIIYI0 Ha PaMKy, €ciaH Onvkaiiias K
MIPOBOJIY CTOPOHA PaMKU HAXOJUTCS HA PACCTOSTHUH, PAaBHOM €€ JIJTUHE.

2 sapuanm

1. Dnexrpuueckoe moje co3naHo JByMs ToueuHbiMH 3apspamMu (=40 HKn m Q0,=-10 =K,
HaXOJAIIMMHCS Ha paccTosHUM d=10 cm npyr ot apyra. Onpenenutb HanpsHKeHHOCTh FE mons B
TOYKE, YJAJICHHOH OT MEePBOTO 3apsAaa Ha 7=12 ¢M ¥ OT BTOPOTO Ha 7,=6 CM.

2. OJIC OGarapen akkymynstopoB 12 B, cuma Toka / kopoTkoro 3ambIkaHus paBHa 5 A. Kakyto
HauOOJBIIYI0 MOLIHOCTh Prax MOXHO MOJYYHTh BO BHEIIHEH IEMH, COCIUHEHHOM C Takou
Oarapeeii?

3. Ilo n1ByM OECKOHEYHO JUIMHHBIM HapajjiebHbIM MpoBoaaM TekyT Toku [,=20 A u L,=30 A B
onHOM HampaBieHuu. PaccrosiHue d mexnay mpoBonamMu paBHO 10 cMm. BelUMCANTH MarHUTHYIO
MHIYKIUIO B B TOUKE, yaJIeHHON OT 000MX MPOBOOB Ha OJIMHaKOBOE paccTosiHue =10 cM.

3 eapuanm

1. beckoHeuHasi TOHKas MpsiMasi HUTh HECET PABHOMEPHO paclpeAesIeHHbIN 10 AJIMHE HUTH 3apsij C
wioTHOCThIO T=1 HK/M. KakoB rpaaueHT noteHnuana B ToUke, y1aleHHoW Ha pacctosiHue =10 cm
OT HUTH? YKa3aTh HANPABICHUE IPAJUEHTA ITOTEHIMAA.

2. JlBe Tpymmbl W3 TpeX MOCIEAOBATEIBHO COEAUHEHHBIX 3JIEMEHTOB COEIUHEHBI MAPAJIENIBHO.
OJIC E xaxnmoro anemeHnta paBHa 1,2 B, BayTpennee comportusiienune » = 0,2 Om. Ilomyuennas
Oarapest 3aMKHYTa Ha BHeIIHee conpoTtusieHne R=1,5 Om. HaiiTi cuity Toka / BO BHELIHEH IIeTIH.
3. IIpsimoit mpoBoa qymuHOM /=40 cM IBUXKETCS] B OTHOPOJAHOM MAarHUTHOM T0OJI€ CO CKOPOCTBIO V=5
M/C TIEPIEeHIUKYISPHO JIMHUSAM HWHAYKUUH. Pa3HOCTh moreHImanoB U Mexy KOHLIaMH NPOBOJA
paBHa 0,6 B. BeruncnuTe MHAYKINIO B MATHUTHOTO TOJIS.

4 eapuanm

1. ToHkas HUTH AMUHOMK /=20 cM paBHOMEPHO 3apskeHa ¢ JUHeHHoH miaoTHocThio T=10 HKn/M. Ha
pacctostHuM, a=10 cM OT HWTH, IPOTHB €€ CEpPEeIMHBI, HAXOAUTCS To4YeuHbId 3apsan Q=1 HKIL
Beruncnuts cuity F, 1eACTBYIOLIYIO Ha ATOT 3apsiji CO CTOPOHBI 3apsSKEHHON HUTH.

2. JIBe Tpymmbl K3 TpeX MOCIEAOBATEIbHO COCAMHEHHBIX 3JIEMEHTOB COEIUHEHBI MapajIeNbHO.
OJ1Ce xkaxnoro snemeHta paBHa 1,2 B, BHyTtpennee comportusieHue r=0,2 Owm. Ilomyuennas
Oatapes 3aMKHyTa Ha BHelTHee conpoTuBiieHne R=1,5 Om. Haiftu crty Toka / BO BHEIIIHEH LIETIH.
3. DNeKTpOH NIBWKETCS B OAHOPOAHOM MAarHUTHOM INoje€ ¢ MHAyKuued B=9 mMTn mo BUHTOBOHN
nuHUM, paauyc R xotopoi paBeH 1 cMm u mar 4=7,8 cm. Onpenenuts nepuoa 7 oOparieHus
AIIEKTPOHA U €TI0 CKOPOCTH V.

Paznen «Ontuka u kBantoBasi pusznka» (5 cemecrtp)

1 sapuanm

1. JIa B3auMHO TEpIEHANKYJISPHBIX Jyda TaJal0T Ha TOBEPXHOCTh BoAbl. I[lokazarensb
npenomiieHus Boasl 1,33. Yron nanenus ogHoro us ayueit 30°. Kakum OyaeT yroia Mexay JydyaMu
B Boze?



2. OnpenenuTe, BO CKOJBKO pa3 M3MEHHUTCSA LIMPUHA MHTEP(EPEHLMOHHBIX TOJOC Ha JKpaHe B
onbiTe ¢ 3epkaniaMmu Dpenens, ecnu puonerosslit cBeTopunbTp (A=0,4 MKM) 3aMEHUTH KPAaCHBIM
(A=0,7 Mxm).

3. Ompegenure 4YuCIO WTPUXOB Ha | MM naudpakuMOHHOW pemieTku, eciau yriuy ¢=30°
COOTBETCTBYET MAKCUMYM YETBEPTOTO MOPSAIKA /11 MOHOXPOMATUYECKOTO CBETA C JJIMHOW BOJIHBI
A=0,5 mrm.

2 sapuanm

1. JIyd magaet Ha rpaHuny pasnena AByx cpen noxa yriaoM 30°. Ilokazarens npesnomiieHus NepBoi
cpenbl 2,4. OmpenenuTe NOKa3aTelb NPEJIOMIIEHUS BTOPOW CpeAbl, €CIHM IPEIOMIICHHBIA M
OTpa’KEeHHBIH JTyYH NMEPIEeHANKYISIPHBI APYT IPYTY.

2. YcranoBka s HaOmrogeHuss kosiell HploTOHa ocBemlaeTcss MOHOXpPOMAaTHYECKHM CBETOM C
JUIMHOW BOJHBI A=0,6 MKM, MagaoumM HopMaibHO. [IpocTpaHcTBO Mex 1y JTUH30M U CTEKIISTHHOM
IUTACTUHKON 3alojHEHO JKUIKOCThbIO, HaONIOJeHHEe BeJeTCsl B MpoxoasmeM cBere. Panmyc
KpUBU3HBI JUH3BI R=4 M. Onpenennure nokasareiab MPeJOMIIEHUS JKUIKOCTH, €CIIU PainyC BTOPOTO
CBETJIOTO KOJbIia r=1,8 MM.

3. Ha menp mmpunoit a=0,1 MM nmajgaer HOpMaJIbHO MOHOXPOMATUYECKUI CBET C JUIMHOM BOJIHBI
A=0,6 MKM. OkpaH, Ha KOTOpOM HaOmIoAaeTcd AUQpPaKIMOHHAS KapTUHA, PacloJIOXKeH
napajjieNlbHO Ienu Ha pacctosHuM /=1 M. Ompenenure paccTosHue b MexXIy HepBbIMU
TUGPaKIUOHHBIMM ~ MUHHMYMaMmH, DAacloJIOKEHHBIMH 10 00€  CTOPOHBI  IIEHTPAJIbHOIO
¢dpaynrodepoBa MakcuMyma.

3 eapuanm

1. Teno B gopMe KOHyca C YIJIOM MEXKIYy €ro OChl0 M oOpasyromeid paBHbIM 60°, morpy3uiun
[EIUKOM B TMPO3PAayHYI0 >KUJIKOCTh BEpIIMHON BHU3. IIpu 3TOM OOKOBYIO MOBEPXHOCTH HEIb3s
BHUJICTh HH M3 OJHOW TOYKH MPOCTPAHCTBA HAJ IMOBEPXHOCTHIO KUAKOCTH. KakoB ToOKasateinb
MPEIOMIIEHUS KUIKOCTHU?

2. YcranoBka nmnsi HaOmoneHus Kosen HploTOHa ocBemaeTcs MOHOXPOMAaTHYECKHM CBETOM,
najaloluM HopMmanbHO. [lpu 3amogHeHWM MpOCTpaHCTBA MEXIY JHMH30M UM CTEKISIHHOM
MJTACTUHKOMW MTPO3PAvYHOMN KHUIKOCTHIO PATUYChl TEMHBIX KOJICI] B OTPAKEHHOM CBETE YMEHBITUINCH
B 1,21 pa3a. Onpenennre nokasaTesb IPEIOMIECHUS )KUIKOCTH.

3. Ha mudpakuuonnyio pemeTky maiuHON /=15 mwm, coaepxkamryro N=3000 mTpuxoB, mamaer
HOPMaJTbHO MOHOXPOMATHYECKH CBET ¢ JUIMHOM BomHBI A=550 HM. OmnpeaenuTe dYHCIO
MaKCUMYyMOB, HaOJI0/TaeMBIX B CTICKTPE TUPPAKITMOHHON PEIIETKH.

4 eapuanm

1. KakoBa nomkHa ObITh MUHUMAIIbHAS JITMHA CTOPOHBI KBaJIPATHOTO IJI0TA, YTOOBI C HETO HE ObLI
BHUJICH KaMeHb, HAXOAIIMICA Tona cepeawHou miora? [myOmna Bomoema 1,5 M, mokasarenb
npesomiieHus Boas! 1,3.

2. Jlns wm3MepeHusi mokazarensi TMPEJIOMJICHUS aMMHMaka B OJHO W3 Tuied uHTepdepomeTpa
MaiikenbcoHa TIOMEIlEHA 3aKphiTas ¢ O00EWX CTOPOH OTKaueHHas J0 BBICOKOTO BaKyyMma
CTeKJISIHHAs TpyOka amuHod 15 cm. Ilpu 3amonHeHuu TpyOKM aMMUAKoOM HHTEpQEpeHLNOHHAS
KapTUHA IS IJIUHBI BOJMHBI A=589 HM cMectmiack Ha 192 momocel. Ompenenurte MoKazaTemlb
MIPEJIOMJICHUSI aMMHUaKa.

3. Ha mens mmpunoit a=0,1 MM nmagaeT HOpMaJIbHO MOHOXPOMATUYECKUNU CBET C JUIMHOW BOJIHBI
A=0,5 mrxm. JlndpakunonHas KapTHHA HAOIIOMAETCS Ha DKpaHE, PACIIONIOKEHHOM MapajuIeIbHO
menu. Onpenenutre paccTosHue [/ OT IeAM A0 OKpaHa, €ClId IIUPUHA I[IEHTPAIBHOTO
TG pakIMOHHOTO MakcuMyma b=1 cM.

5 eapuanm
1. MouHocTh M3iIydeHus: abconoTHO yepHoro tena N=34 kBt. Haiitu Temnepatypy 3Toro Tena,
€CJIM U3BECTHO, YTO €T0 MOBEPXHOCTL S=0,6 M°.



2. JlinHa BOJHBI CBETa, COOTBETCTBYIOIAs KpacHOM rpanuue (otodddexra, s HEKOTOPOTro
Metaia A=275 um. Halitu paGoty BbIXoAa A 3JE€KTpoOHA U3 METajula, MaKCUMAaJbHYIO0 CKOPOCTh
Vmax YJIEKTPOHOB, BBIPBIBAEMBIX U3 METaJljla CBETOM C JUIMHOM BOJMHBI A=180 HM, U MakCUMaJlbHYIO
KUHETHUYECKYIO SHEPTHIO Winax DIIEKTPOHOB.

3. OnpezenuTh SHEPIUIO CBA3M spa aToMa reius »'He. Macca HEWTpalIbHOrO aroma rejds paBHa
6,6467-10° k.

6 sapuanm

1. Haiitn Temniepatypy 7 medw, ecid M3BECTHO, YTO M3IYYEHHE M3 OTBEPCTHS B HEH IUIOMIAIBIO
S=6,1 m* umeer momHOCTh N=34,6 BT. U3ydeHue cuutaTth ONM3KUM K M3IyYCHHUIO aOCOIIOTHO
YEpHOTO Tea.

2. Haiitu dyactoTy Vv CBeTa, BBIPBIBAIOIIEIO M3 METaUla 3JIEKTPOHBI, KOTOPBIE IOJIHOCTHIO
3a/ICP’KUBAIOTCSL Pa3HOCThIO MOTeHIManoB U=3 B. ®otoaddekr HaumHaeTcs mpu 4acToTe CBeTa
vo=6-10"* I'n. Haiitn paboTy BEIX01a A SIEKTPOHA M3 METAILIA.

3. Ompenenurs Maccy uszorona ;°N, e€cii W3MEHEHHE MacChl TNpU obpasoBaHuu ;°N sipa
coctasinseT 0,2508-10kr.

7 eapuanm

1. Kakyro momuocts m3nyuenus N umeer Connue? Wsnyuenue ConHIla cyuTath OMM3KUM K
M3IIy4YeHHUIO a0COMIOTHO YepHoro Tena. Temneparypa nosepxunoctu Comaima 7=5800 K.

2. Haiitu 3amepXuBaoIlyl0 pa3HOCTh NOTEHUHAIOB U JUIsl 3JEKTPOHOB, BBIPHIBAEMBIX MpPU
OCBEILIEHUH KAJIUS CBETOM C JIUHOM BOJHEBI A=330 HM.

3. IIpu oTphIBE HEWTPOHA OT sAapa reaus »'He obpasyercs sapo »’He. OnpenenuTs SHEPIUIO CBA3M,
KOTOPYI0 HEOOXOIMMO JJIs DTOrO 3aTpaTuTh. Macchl HEHTpalbHBIX aToMOB ,'He my’He
COOTBETCTBEHHO paBHbI 6,6467-1077 kr u 5,0084-1077 kr.

8 eapuanm

1. Kakyio sHepreTMueckyro CBETHMOCTh R, MMeeT aOCOJIOTHO 4YepHOE TeJOo, €CIM MaKCUMyM
CIIEKTPAJIbHON TUIOTHOCTH €r0 SHEPreTHUecKOil CBETUMOCTH MPUXOAUTCS Ha JUIMHY BOJHBI A=484
HM?

2. ®otoHbl ¢ 3Hepruei €=4,9 3B BBIPBIBAIOT 3JEKTPOHBI U3 MeTaiia ¢ paboToil Beixona 4=4,5 3B.
Haiitn MakcUMalbHBIA UMITYJIBC Pmax, IEPEIABAEMBIA TOBEPXHOCTH METAIIA TIPHU BBUIETE KaXKJ10TO
AJIEKTPOHA.

3. DHeprus cBsizu Ec 4/1pa, COCTOSIIETO M3 TPEX MPOTOHOB M YEThIPEX HEHUTPOHOB, paBHa 39,3
Mb5B. Onpenenuts Maccy m HEUTPaIbHOTO aTOMa, 00JIaAI0IIET0 STHUM SPOM.

Tunoswle B80NPOCHL K IK3AMEHY !

Paznen «Mexanuka» (2 cemectp)

1. OcHOBHBIE MOHATHA MEXAaHUKU: CUCTEMA OTCUETa, MaTepualbHas TOUKa (4acTHlla), CUCTEMA
YacTull, abCOIIOTHO TBEPIOE TEJO, CILIONIHAS CPea.

2. Kunematuka Touku. BeKTOpHBIN crIOCOO OMUCAHMSI TBUKEHUS TOUYKH.

3. KunemaTtuka touku. KoopauHaTHBIN cIOcO0 OMHMCaHUs ABUKEHUS TOUKH.

4. Kunematuka To4kH. « ECTECTBEHHBIN» CIOCOO OMUCAHUS TBUKCHHS TOUYKH.

5. Kunemaruka tBepaoro tena. [loctynarensHoe nBuxeHue. BpaiieHne BOKpYr HEMOABUKHOM
ocu. CBsI3b MEX/1y JTUHEHHBIMU U YTJIOBHIMU BETMYMHAMU.

6. [IpeoOpazoBaHre CKOPOCTH U YCKOPEHHUS NP TIEPEX0JIe K APYTOl CUCTEME OTCYETA.

7. NHepuuanbHble cucreMbl orcuera. [lepsbiii 3akoH Hprorona. IIpuHIUII OTHOCUTEIBHOCTH
[Nanunes. [IpeoOGpazoBanus ["anwes.

8. OcHoBHbIE 3ak0oHbI HbproTOHOBCKOM nuHamuku. Macca. Cuna. Bropoit 3akoH HproToHa.
Tperuii 3akon HeroToHa.



9. Cunpl. Cuna rpaBuTanlMOHHOrO mnpuTskeHus. KynoHoBckas cuna. OpHOpongHas cuia
TsKeCTH. Ynpyras cuna. Cuia TpeHHsI CKOJIBKEHHS.

10. OcHoBHOE ypaBHeHME NMHAMUKH. OCHOBHOE YpaBHEHHE AMHAMMKU B HEMHEPLHAJIBHOMN
cucteme. Cuibl nHepuu. OCOOCHHOCTH CHJT HHEPITUH.

11. Umnynsc yacTunpl. MIMmynsc cucTeMbl. 3aKOH COXpaHEHMSI HMITYJIbCA.

12. IlenTp Macc. YpaBHEHME IBM>KEHUS LIeHTpa Macc. L{-cucrema.

13. JIBukeHue Tena nepeMeHHON MacChl.

14. PaGora. Pabora ynpyroit cunbl. PaboTa rpaBUTallMOHHOW (MM KYJIOHOBCKOI) CHIIBI.
PaboTa ogHOpPOIHOM CHITBI TSHKECTH. MOITHOCTD.

15. KoncepBatuBHbIe cuibl. [lone eHTpaIbHBIX CHIL.

16. IloTeHnanbHas YHEPrUs YaCTHULIBI B TIOJIE.

17. IloTeHmanbHas SHEPTUS ¥ CUJIa TOJIA.

18. Hanpsxennocts nods. [lotennman nomus.

19. Kunetnueckas sHeprus. [1onHass MexaHndeckas SHEprusl YaCTHUIbL.

20. CobcTBeHHasi MOTEHIMATIbHAS DHEPTUsl CUCTEMbl. «BHEIIHSAsS» MOTeHIMaIbHAs >HEPrus
CUCTEMBI.

21. IuccunaTtuBHble cuiibl. PaboTa TuCCUNIaTUBHBIX CHIL.

22. Kunetnueckast sHeprusi cucteMbl. CoOCTBEHHasi MEXaHUYECKasi JHEPTHsI CUCTEMBI.

23. 3aKOH COXpaHEHHUS MEXAaHWYECKOW dHeprum cucteMbl. [lonHas MexaHWueckas SHEpPrus
CUCTEMBI B MOJIE.

24. Ceasb Mmexay sHeprusmu B K- u Il-cucremax orcuera.

25. CTONKHOBEHHS IBYX YacTHIl. AOCOJIOTHO HEYIIPYroe CTOJIKHOBEHHE. AOCOIIOTHO YIIPyTOe
cTosikHOBeHHE. JIoOOBOE CTOJIKHOBEHHE.

26. AOGcomoTHO ymnpyroe cronkHoBeHue. Hemno6oBoe cronkHoBeHue. Heympyroe
CTOJIKHOBECHHE.

27. MexaHuKa HeC)KMMaeMOoH KUJIKOCTH. JIMHUM 1 TpyOKkH Toka. YpaBHEHUE HEPA3PHIBHOCTU
CTpYyH.

28. Ypasuenue bepuymm. ®opmyna Toppuuesiu.

29. Bsaskoctb. TeueHne KUIKOCTU B TPyOE KPYTIOro CEYSHHUS.

30. MomeHT nmmnyibca yacTuipl. MomeHT Cuibl. YpaBHEHHE MOMEHTOB.

31. MomeHT uMIlylbca M MOMEHT CHJIBl OTHOCUTEIBHO OCH. YpPaBHEHHE MOMEHTOB B
IIPOEKIHUAX Ha OCh.

32. 3aK0H COXpaHEHUsI MOMEHTa UMITyJIbCa.

33. CyMmMapHBbIii MOMEHT BHEIIHUX cui B L[-cucteme.

34. CobcTBeHHBIN MOMEHT UMITyJbca B Ll-cucreme.

35. Ca3p Mexay momeHTamu umnyibca B K- m Il-cucremax. YpaBHenue momeHTOB B K-
CUCTEME.

36. lnnamuka TBepAOoro Tena. PapHoaeicTByomas cuia. Y CIoBUSI paBHOBECHS TBEPJIOTO TeJa.

37. lunamuka TBepaoro tena. BpamieHue Bokpyr HenoaBwkHOHM ocu. Teopema llteitnepa.
VYpaBHEHNE TMHAMUKH BPAIllEHHs TBEPIOTO Tena.

38. Kunermueckass sHeprus Bpallarolierocs TBepaoro Ttena. Pabora BHEMIHUX CHJI TpU
BpaLIEHUH TBEPAOTO TeJla BOKPYT HEMOABUKHOMN OCH.

39. IInockoe nBMXKEHHUE TBEpAOro Tena. KuneTnueckas sHEPrus Ipy IVIOCKOM JIBHKEHUU.

40. CoboHbIe ocH. ['maBHBIE OCH Tea.

41. I'mpockonsl.

42. Kunematuka  TapMOHWYECKHX  KojeOanmii.  JuddepennumanpHoe  ypaBHEHUHE
FapMOHUYECKOI0 OCLUIIIATOPA.

43. JluHamuWiKa TapMOHHMYECKHX KoyieOanmii. MartemaTudeckuii MasTHUK. DOU3NYecKuit
MAasITHUK.

44. DHeprusg rapMOHUYECKOTO OCHUIIISATOPA.

45. Cnoxxenue koie0aHUi OJTHOTO HANpaBJICHUSL.

46. CnoxxeHue B3aMMHO MEPHEHIUKYIISIPHBIX KOJeOaHUH.



47. 3aryxaromue KosiebaHHs. YpaBHEHHE 3aTyXaloUMx KosiebaHui. XapaKTepUCTHKH
3aTyXaHUsl.

48. BbIHYKICHHBIX KoJieOaHUs. YpaBHEHUE BBIHYXKACHHBIX KojieOaHuil. Pesonanc. DHeprus
BBIHYICHHBIX KOJeOaHuH.

49. Kunemaruka cHEeUHMaIbHOW TEOPUHM OTHOCUTENBHOCTH. (OCHOBHBIE TNPEICTABICHUS
JOpeISITUBUCTCKON (pM3HUKHU. TpyTHOCTH AOPENATUBUCTCKON ¢pu3nku. OnblT MalikeabCcoHa.

50. IToctynats! DiiHmTeHA. CeAcTBUS U3 IOCTYIAaTOB DWHINTEHA: 3aMEIJIEHUE BPEMEHHU.

51. Iloctynarsl DiiHIITENHA. CAeACTBUSA U3 NOCTYJATOB DUHINTENHA: PABEHCTBO MOIEPEYHBIX
pa3MepoB Tel, JIOPEHILIEBO COKpaLCHUE.

52. IIpeo6pazoBanust Jlopenra.

53. CaenctBusi u3 mnpeobOpaszoBanuii Jlopenma. Ilonstue omHoBpeMeHHOCTH. JlopeHIEBO
cokpamienue. [[nmurensHocTh iporieccoB. MHTepBan. [Ipeobpa3zoBanne CKOPOCTH.

54. PenatuBucTCcKas JUHAMMKA. PelITUBUCTCKAN UMITYJIBC.

55. OCHOBHOE ypaBHEHHE PEIATUBUCTCKON TUHAMUKH.

56. Kunetnueckas sHEprus peassTUBUCTCKON YacCTUILIBI. 3aKOH B3aUMOCBSI3U MacChl U DHEPIHH.

57. CBs13p MEX Iy SHEPIHEN U UMITYJIbCOM YAaCTHIIBI.

Pasznen «MoJiekynsipHasi pu3MKa 1 TepMOAMHAMHUKA» (3 cemMecTp)

1. Cratuctuueckuii M TepMOAMHAMUYECKU MeToAbl. OCHOBHBIE MOHSITHS MOJIEKYJISIPHON
(GU3HUKY U TEPMOJUHAMUKH.

2. YpaBHEHHE COCTOSHUS UAEATBHOTO ra3a.

3. OCHOBHOE ypaBHEHHE MOJEKYJISAPHO-KMHETHYECKON Teopur. DU3NUECKUl CMBICI
TeMneparypsl. 3akoH JlanbToHa.

4. Crenienn cBoOOoabl. ['mmoTe3a o paBHOpacmpeneNeHWHd SHEPTHH IO CTEMEHSM CBOOOJIBI.
BHyTpeHHss SHEPrus U1€aIbHOIO rasa.

5. Pacnipenenenne Makcpemta. OnbITHast MpoBepKa pacnpeaesneHus Makcpeia.

6. XapakrepHsle ckopoctu. @opmyna MakcBeiia B IPUBEACHHOM BUJE.

7. 3aBUCUMOCTB pactipefiesnieHuss MakcBeia OT TeMneparypsl. PacnpeneneHne no sHEprusm
MOJIEKYII.

8. Pacnpenenenue bonpimana.

9. bapomerpuueckas Gpopmyiia. 3akoH pacripeenenuss Makcpesuia-bonbimana.

10. SBneHus mnepeHoca B TEPMOAMHAMUYECKH HEPABHOBECHBIX Cpelax. OMIMPHUYECKHE
YPaBHEHHUS ITPOLIECCOB MEPEHOCA.

11. Cpennsisa qmuHa CBOOOAHOTO MPOOETa MOJICKYII.

12. MonekynapHO-KMHETUYECKAs ~ MHTEpHpeTalus  SABICHUM  @epeHoca.  AHamu3
K03 (UIIMEHTOB MepeHoca.

13. [lepBoe Hayano TepMoauHaMHUKH. PaboTa ra3a npu n3aMeHeHUH ero oobema.

14. TennmoeMkocTh HIealbHOTO Ta3a. MouipHas TEIMIOEMKOCTh NMPH IMOCTOSHHOM OOBbeMe.
MossipHas TEII0EMKOCTh TPH MOCTOSTHHOM JiaBjieHuu. [locTosiHHas aanadarsl.

15. IIpumeHenne nepBOro Hayajia TEPMOJIMHAMMKHN K H30MPOLECCAM.

16. AnnabaTtuueckuii mporecc.

17. IlonuTponuyecKue mporecChl.

18. Bropoe Hauaso TepmoauHaMuku. OOpaTumble 1 HEOOPAaTUMBIE MPOLIECCHI.

19. OuTponus. CBolicTBa SHTPONHH.

20. MI3MeHeHne SHTPOIIMYU B U30MPOLIECCAX.

21. Kpyrosoit npouecc. Tepmuueckuii ko3(pPUIIMEHT MOJE3HOTO AEHCTBUS ISl KPYrOBOTO
npouecca. [uxin Kapho.

22. CTaTuCTHYECKUI CMBICII BTOPOTO Hadajaa TEPMOJUHAMHUKH.

23. DHTpONUs U BEPOSTHOCTD.

24. YpasHenue Ban-nep-Baansca. DHeprus BaH-Iep-BaaIbCOBCKOTO Iasa.

25. U3otepmbl Ban-nep-Baanbca. MetacTaOuiIbHbIE COCTOSTHUSL.



26. Hudpdepenumanbubiii  spdext xoyns-Tomcona. HWMurerpanpubii 3 dextxoyms-
TomcoHa.

27. Dddext xoyns-Tomcona B raze Ban-nep-Baanbca.

28. ®azoBbie niepexoasnl. Juarpamma cocrosiHuil. YpaBaenue Kianenipona-Kiaysuyca.

29. Kunkoe cocrosinue. [10BEpXHOCTHOE HATSIKEHUE

30. JaBiieHre noa U30rHyTOM MOBEPXHOCTHIO.

31. SIBnenus Ha rpaHuLax Mexay cpefamu. KanwuisipHble sBIIEHUS.

32. Kpucrammueckoe coctossHue. @u3ndeckre TUITbI KPUCTAIUIOB.

33. TennoéMkocTs TBEpABIX Tel. Kimaccuueckas MoJienb.

34. TernoéMKOCTh TBEPABIX Ted. Moaens DUHIITENHA.

35. TenmoéMKocCTh TBepAbIX Ten. Mozens Jlebas.

36. KBanToBble cratuctuku. KBantoBsie pacnpeznenenusi. OCOOEHHOCTH pacIpeieeHH.

Paznen «uekTpuyecTBo U MarHeTusm» (4 cemectp)

1. Dnexrtpuueckuil 3apan. Jnekrpuueckoe nose. [lone toueunoro 3apsna. I'eomerpuueckoe
ONMCAHUE HIEKTPUUECKOTO MOJIS.

2. Ilorok Bektopa E. Teopema 'aycca. Teopema ["aycca B nuddepenuumansHoii popme.

3. Teopema o mupkymsauuu Bekropa E. Ilorennmain. [loTreHnman mosigs ToyedyHOro 3apsza.
IToTeHunan nomist cUCTEMBI 3aps10B.

4. CBs13p MEXKy MOTEHIIUAJIOM M BEKTOPOM E. DKBUITOTEHIIMATBHBIE IOBEPXHOCTH.

5. Onexrpuueckuii aunons. [lone qunons. Cuna geicTByromas Ha JUIOJIb.

6. MOMEHT cuJ1, ICMCTBYIOMIMX Ha JUNOJIb. JHEPTHUs IUIOJS B MOJIE.

7. Bnusinue Bemecta Ha nose. [Tose BHyTpu npoBoaHuKa. Ilose y moBepxHOCTH IPOBOIHUKA.

8. Cuutbl, IEHCTBYIOIINE HA IOBEPXHOCTH POBOIHUKA.

9. DIeKTpOoeMKOCTh yEOUHEHHOro npoBogHuKa. KonaeHcaropsl. EMKOCTh IUI0CKOTO
KoHAeHcaTopa. EMkocTh cheprueckoro konaeHcaropa. EMKOCTh HUIMHIPUUECKOTO KOHACHCATOPA.

10. duanextpuku. [lonspuzanus. OObeMHbIE U TOBEPXHOCTHBIE CBSI3aHHBIE 3apsbl.

11. ITone B nuanextpuke. [HonsspusoBannocts P. Ces3p Mexny P u E.

12. Teopema I'aycca mia mnons Bekrtopa P. Teopema I'aycca ans mons Bektopa P B
nuddepernuanbHon hopme.

13. I'pannuHbIe ycioBus A BekTopa P.

14. Teopema I'aycca nmns monst Bekropa D. Teopema ['aycca mis mons Bektopa D B
muddepennmanbHoi popme. Csazb Mexay Bekropamu D u E.

15. I'pannunskle ycinoBus st BeKTopoB E u D.

16. Ilone B 0oAHOPOJHOM JUAJIEKTPUKE.

17. DnexTpuyeckas S3HEPTHUsl CUCTEMBI 3apsAIOB. DHEPrus B3auMoaehcTBus. llonHas sHeprus
B3aMMOJCHCTBUSI.

18. DHeprus yeIMHEHHOTr0 MMPOBOJAHMKA. DHEPIUs KOHIAEHCATOPA.

19. DHeprus 371eKTpUIECKOro noJis.

20. PaGoTa momst mpu MOJSPU3AIMH TUIICKTPUKA.

21. Cunbl Ipy HATMYUK TAIEKTPUKA. DHEPTETUUECKUI METO ONIPEIEICHUS CUIL.

22. Dnexktpryeckuil ToK. [ImOTHOCTE TOKa. Y paBHEHNE HENTPEPBIBHOCTH.

23. 3akon Oma 1715t OTHOPOIHOTO MPOBOIHUKA. 3akoH OMma B nuddepenimanbHoi popme.

24. Croponnue cuibl. O000meHHBIN 3ak0H OMa. 3aKOH OMa JJisi HEOJHOPOIHOTO ydYacTKa
LEIIH.

25. PazBerBnennsbie nienu. [Ipasuma Kupxroddoda.

26. 3axon Jlxoyns-Jlenna. 3akon Jxoyns-JIeHIa B 1okanbHOM popme.

27. IlepexoiHbIE TTPOIIECCHI B LIETTH C KOHJIEHCATOPOM.

28. Cuna Jlopenua.

29. MarauTHOe noJie IBUKYIIETrocs 3apsa.

30. IIpunun cynepno3uuuu. 3akoH buo-Casapa.



31. Teopema I'aycca mst monst B. Teopema o nupkyssiuun Bekropa B. JluBeprennus nons B.
Porop nosns B.

32. 3akoH Ammepa.

33. Cuna, nelicTByronias Ha KOHTYp ¢ TOKOM. MOMEHT CHJI, IEUCTBYIOIIMX HA KOHTYP C TOKOM.

34. Pabota npu nepeMeIieHu KOHTYpa ¢ TOKOM.

35. Ilonx B MarHetmke. MexanusM HamarHuunBaHus. HamarnmuenHocts. Toku
HaMarHUYMBaHUS.

36. Hupkymsius Bektopa J. [upkysius Bektopa J B tuddepennuanbaon hopme.

37. Teopema o uupkyasiuuun Bekropa H. Teopema o nupkynsuuun Bekropa H B
muddepenunansHoit popme. Ceszb mexay J u H. Ceszp mexny B u H.

38. I'pannunsle ycnosus nis B u H. Ilpenomnienne nununii B.

39. [lone B OMHOPOIHOM MarHeTUKe.

40. ®eppomarnetusM. OCHOBHas KpHUBas HAMarHM4MBaHUA. MarHuTHbIN rucrepesuc. Teopus
dbeppomaraeTuszma.

41. IlpaBuno Jlenna. 3akoH 3J€KTPOMarHUTHOM MHAyKUMH. [Ipupona sneKTpomMarHUTHOU
WHAYKIHU.

42. SIBnenune camonnaykuuu. ManykruBHocTs. [lepexonnsie nponeccs! B RL-neny.

43. MarnuTHas SHeprus TOKa. DHEPryus MATHUTHOTO MOJISL.

44. MarautHas 3Heprus IByX KOHTYpoB ¢ TokoM. CoOcTBeHHasi U B3auMHas sHepruu. [lonesas
TPaKTOBKA YHEPTUU.

45. DHeprus U CUJIbl B MArHUTHOM TIOJIE.

46. Tok cMemIeHus.

47. VYpaBHeHus MakcBemsia B UHTerpajbHOM ¢opme. VYpaBHeHuss MakcBemia B
muddepenunansHoi popme. ['panuunbie ycnoBus. MaTtepuanbHble ypaBHEHUS.

48. KoneOatenbHBIE KOHTYp. YpaBHEHHEe KosebaTeabHOro KoHTypa. (CB0OOOAHBIE
He3aTyxarolye Kojaeoanus.

49. CroOoHbIe 3aTyXaromue KojeOanus. Bennunnbl, XxapakTepusyomue 3aTyXaHue.

50. Beinyx1eHHBIE dJIeKTprueckue Konedanus. PesoHancusie kpuBbie. [Jo0OpOTHOCTD.

51. Ilepemennslii Tok. IlomHoe conpoTuBieHHe. MOIIHOCTB, BBIAEHAIOLIASCS B LENU
MIEPEMEHHOT0 TOKa.

52. OTHOCHUTENBHOCTD 3JEKTPUUYECKOTO U MAarHUTHOTO MoJieil. 3aKOHBI MpeoOpa3oBaHus MoJIeH
E u B.

Pasznen «OnTuka u kBanToBasi pusuka» (5 cemecrp)

1. YpaBHeHUE BOJIHBI. Y paBHEHHUE IIOCKOH, chepudeckoit M HMIUHAPUIECKOM BOJIH.

2. Jluneiinoe BostHOBOE ypaBHeHHE. O0I11Iee BOJTHOBOE YpaBHEHHE.

3. BonHoOBoE ypaBHEHHE 3JIEKTPOMAarHUTHOM BOJHBI. llockas ayekTpomarHuTHas BOJIHA.
CBs13p MTHOBEHHBIX 3HaYeHHUH E u H.

4. DHeprus 3J€KTPOMAarHUTHON BOJHBL. IMIyJIbC 37IEKTPOMAarHUTHON BOJIHBL.

5. DddexTt Jomnepa 1yist SI€KTPOMArHUTHBIX BOJIH.

6. Illxama »nexkTpoMarHUTHBIX BOJIH. KpuBasg Buaumoctu. Ilokazarens npenomieHus.
HNHTEeHCHBHOCTH BOJIHBI. BUBI CBETOBBIX BOJIH.

7. DNeKTpoMarHuTHas BOJHA Ha rpaHule pasnena. COOTHOLIEHUS MEXIYy aMIUINTyIaMU U
dazamu. Koo pummeHTs! oTpaskeHus: U NpOIyCKaHUs.

8. 3akoHbl reoMeTpuueckoi onTuku. [Tpuanun @epma. CBoMCTBA TOHKOH JIMH3HI.

9. OcHOBHOU NMPUHIUIN WHTEPPEPEHIIMOHHBIX CXEM. Y CJIIOBHE MaKCUMyMa U MUHHMYyMa TIPH
untepdepenyu. [lnpuna naTepdhepeHIMOHHON TOJIO0CHL.

10. KorepentHocTs. JlyinHa KorepeHTHOCTH. Bpemst korepeHTHOCTH. [1luprHa KOrepeHTHOCTH.

11. UnTepdepenumonnsie cxemsl. bunpuzma @penens. buzepkana Openens. bununsa buiie.

12. UnTepdepeHnus cBeta mpu OTPAKEHUU OT IUIOCKUX IUIACTUHOK. [lmockomapanenbHble
riacTuHkU. KnuHoBuanble ninactuHky. Konbsia HetoToHa. IIpocBeTiienne onTuku.

13. Nurepdepomerp MaiikenabcoHa.



14. dudpakuus csera. [Ipunuun ['rolirenca- @penens.

15. Iudpaxus Openens Ha KpyrioMm oTBepcTHH. 30HbI Openens. Crmpans Openens. [IsatHO
ITyaccona. 3oHHas MIacTUHKA.

16. Hudpaxuus ODpaynrodepa. dudpakuus OpayHropepa Ha KpyrjioM OTBEPCTHUH.
Judpakius OT MHOKECTBA OTBEPCTHH.

17. JHudpaxinus @paynrodepa Ha 1mend. YCJIOBHE MHUHHUMYMOB. PacmpenencHue
MHTEHCUBHOCTH.

18. Judpakunonnas pemerka. [naBHble MakcuMymbl. MHTepdepeHIIMOHHBIE MHUHHUMYMBI.
WM HTEHCUBHOCTD IJIABHBIX MAKCUMYMOB.

19. udpakuuoHHas pacXoguMOCTh Tydka. Paspemaromiasi crnocoOHOCTh OOBEKTHBA.
JludpakiimonHas pemerka Kak CleKTpaJIbHbIA Ipudop.

20. dudpakuus Ha MPOCTpaHCTBEHHOM perneTke. Y cnoBus Jlays. @opmyna bparra-Bymnsda.

21. Ionspuzanus ceera. Buasl nondpuzanuu. EcrectBennslil cet. [lonspusaropsl. CreneHp
nossipu3anuu. 3akoH Mamoca. [lonsipuzanus npu oTpaKeHU! U MPETOMIICHUU.

22. ]BoiiHoe nyuenpenomiueHue. OqHoocHble KpUcTauibl. Juxpousm. IIoBepXHOCTH JyueBBbIX
CKOpPOCTEH.

23. Cynepno3unus IOJSPU30BAaHHBIX BOJH. JIBympenomistomas IIacTMHKA. AHanu3
MOJIIPU30BAaHHOIO CBETA.

24. UnTepdepeHius noispru30BaHHBIX BOJH.

25. HckyccTBeHHOE JBOMHOE JIydemnpenoMieHHs. AHH30Tponus Mpu jaedopmanusx
AHN30TpOINSA B 3JIEKTPUUECKOM ToJIe. BpalieHne HanpaBieHus TMHEMHON NOISpU3ALIH.

26. lucnepcus ceeta. Kiaccudeckasi Teopusi AUCIEPCHH.

27. BonHOBOM nakeT. I'pynmnoBas CKOPOCTb.

28. Ilornomenue cBera. 3akoH byrepa. Koadduuuent nornomenus. PaccessHue cBera. 3akoH
Panes. Ilonapuzanus paccesHHOro cBeTa. MoOJEKyISIpHOE paccesiHUE.

29. U3nyyenune BaBuiioBa-YepeHkosa.

30. TemnoBoe u3nmyuenue. [IpoGrnema TemnoBoro uznmydenus. 3akoH Credana-bonbpimana.
3akoH cmenienusa Buna. ®opmyna Panes-/Ixunca. ®opmyna I1nanka.

31. ®oroadpdexr. CeroBble KBaHTH. OCHOBHBIE 3aKOHOMEpHOCTH (oTodddexra. Popmyna
OWHIITEWHA.

32. TopMO3HOE pEHTIeHOBCKOE n3itydeHne. PoToHsl. KopIrycKyIspHO-BOJIHOBOM Ty alu3M.

33. Dddexr Komnrona. Teopus apdexra Komnrona.

34. Anepunas moaens aroma. @opmyna Pezepdopma. [Iposepka dhopmynsr Pezepdopaa.

35. CnekrpanbHble 3akoHOMepHOCTH. [loctynarsl bopa. OnbiTel @panka-I'epna.

36. bopoBckas Mojens atoma Bojopoza. CrieKTpajabHble JIMHUM BOAOPOAONOJOOHBIX CUCTEM.
MaruutHsIii MOMEHT atroMa Boaopoaa. Hegocratku teopun bopa.

37. BonHoBbIE CBOMCTBA yacTHll. I 'unoresa ne-bpoiid. DxkcriepuMeHTaNbHbIE TOATBEPKICHUS
TUIIOTE3BI J1e-bpoiis.

38. Ilpunuun HeomnpeneneHHocTd. COOTHOILIEHUsS HeompeaesieHHOCTeH. ONbIT €O IIENbIO.
Pa3zmep aroma Bogopoaa.

39. CocrosiHMe 4YacTHLbI B KBaHTOBOM Teopuu. IlpuHumn cyneprnosunuu. YpaBHEHHE
[lIpénunrepa. CranroHnapHele coctosiHuA. KBaHTOBaHUE.

40. YacTtuna B npsAMOyrojbHON siMe. KBaHTOBBIN TapMOHMUYECKUN OCLIAILISTOP.

41. IlorenuunanbHble Oapbepbl. TyHHENbHBIN 3 (DEKT.

42. Onepatopsl ¢usuueckux BenuunH. CpeqHue 3HaYeHUS Pu3nueckux BeanuuH. OCHOBHBIC
MOCTYJIaThl KBAaHTOBON Teopuu. COOCTBEHHBIE COCTOSIHHSL.

43. KBaHTOBaHME€ MOMEHTa HUMIyjJbca. MOMEHT ummyibca. MoJayinbp MOMEHTa HMITYJbCA.
[Ipueknunss MOMEHTa UMITYJIbCA.

44. KpanTtoBaHue aroma Bopopona. KpaTHocTe BbIpoxkaeHUS. CHMBOJIBI COCTOSIHHS.
Pacnipenienenue mioTHOCTH BEPOSITHOCTH.

45. YPOBHU U CIIEKTPHI LIEIOUYHBIX MeTaJlI0B. [IpaBuiia or6opa.
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46. CnuH onektpoHa. IlosHBII MOMEHT wuMIysdbca DJJ€KTpoHa. TOHKas CTpyKTypa
CHEKTPAJbHBIX JIMHUH.

47. MexaHN4eCKUII MOMEHT MHOTO3JEKTPOHHOro aroma. CII0)KEHHME YTJIOBBIX MOMEHTOB.
Tunst cBs3u. [IpaBuna orOopa.

48. ITpunnun IMaynu. Ilepuonnyeckas cucrema aneMeHToB Menaeneesa. [Ipasuno XyHnaa.

49. XapakTepuUCTHYECKHE PEHTTEHOBCKHE CIHEKTpbl. 3akoH Mo3nu. OCOOEHHOCTH CIIEKTpa
norsiouieHus. TOHKast CTPyKTypa peHTIT€HOBCKHX CIIEKTPOB.

50. MarautHbiii MomeHT atoma. OpOuTanbHbIi MarHuTHbIM MomeHT. OmnbiThl LlTepHa u
I'epnaxa. CnMHOBBIN MarHUTHBIA MOMEHT. 110JIHBIM MarHUTHBIIT MOMEHT.

51. Dddexr 3eemana. Dpdexr [Tamena-baka. IaeKTpOHHBIN TapaMarHUTHBIA PE30HAHC.

52. CocraB sapa. XapakTepUCTUKN aTOMHOTO siipa. Pazmeps! saep.

53. Macca u 3Heprus CBA3M sAApa. Y 1enbHas JHEPTUs CBSI3U.

54. OcoOGeHHOCTH AACPHBIX CHII. MeXaHU3M B3aMMO/ICHCTBHSI HyKJIOHOB. Mojenu sep.

55. PagmoaktuBHOCTE. (OCHOBHOM 3aKOH paJuOAaKTUBHOrO pacnaga. OCHOBHBIE THIIBI
pPaaMOaKTUBHOCTH.

56. Dddext Meccbayapa.

57. SlnepHble peakunu. DHEPIrUs peakLuu. JHepreTudeckas cxema saepHoi peakuuu. [lopor
peaxiuu.

58. DnemeHnTapHble yacTulpl. DyHaaMEeHTaIbHbIE B3aUMOACHCTBHSL.

59. CucremaTuka 31eMeHTapHbIX YacTull. bo3oHsl u hepmuonbl. Bpems xusnu. [lepenocunku
B3auMozeiicTBusl. JlenTonel. AnpoHsl. Me30HBI.

60. HacTuipl 1 aHTUYACTHALIBI. AHHUTWIISALMS U POXKICHHE T1ap.

61. 3axkoHbl coxpaHeHus. bapuonnslii 3apsan. Jlenrtonnsle 3apanael. CtpanHocTs S. [apm
(ouapoBanue) C u kpacota (TIpesecTs) b.

62. KBapkoBast MOJENIb aJJpOHOB.

Tunoewie 3a0aqu K I’lpCU(WlLl’iéCKOIZ yacmu SK3amerna.

Pasznen «Mexanuka» (2 cemectp)

1. CHapsiz, BEINYIIEHHBIN U3 opyaus oA yrioMm 0=30° K TOPU30HTY, ABaXKIbI ObLT HA OJTHOM U
TOi e BbIcoTe Ah: cmycta Bpems £=10 ¢ u £=50 ¢ mocine BeicTpena. OnpenenuTs HavaIbHYIO
CKOPOCTB Vo M BBICOTY 1.

2. Ha »ene3Ho0opoKHOU TuIaTdopMe yCTaHOBIEHO opyaue. Macca miuaTdopMbl ¢ opyaueM
M=15 1.0pynue crpensier BBepX noj yriioM o=60° K TOPU30HTY B HampaBiieHMH nmyTH. C Kakou
CKOPOCTBIO V| MOKATHTCS IuiardopMma BCIEACTBHE OTHAud, €ClIM Macca cHapsga m=20 Kr U OoH
BBUIETACT CO CKOPOCThIO V,=600 m/c?

3. Ha xpato ropu3oHTanbHOM miaatdopMel, umeromei Gopmy aUcKa paanycoM R=2 M, CTOHUT
yenoBek macco m;=80 kr. Macca moratdopmbl paBHa 240 kr. ITnatrdopma MOKeT BpamaThes
BOKPYT BEPTUKAJIBHON OCH, mpoxojsuiel yepe3 ee neHtp. [Ipenedperas TpeHueM, HaiTH, ¢ Kakoi
YTJIOBOW CKOPOCTHIO ® OYyJET Bpamarhes miaTtdopMa, eciau 4eaoBeK OyaeT UITH BIOJb ee Kpasi co
CKOPOCTBIO V=2 M/C OTHOCHUTEIBHO TIAT(POPMBEI.

4. Ha ropu30HTAJIbHYIO0 OCh HAaCaXE€Hbl MAXOBUK M JIETKUM IIKUB paauycoM R=5 cMm. Ha mkuB
HaMOTaH IIHYp, K KOTOpOMY IpuBs3aH rpy3 maccoil m=0,4 xr. Omnyckascb paBHOyCKOPEHHO, Tpy3
npomuiena myth s=1,8 M 3a Bpema =3 c¢. OnpenenuTb MOMEHT UHEpUUH J MaxoBUKa. Maccy nikuBa
CUMTATh PEHEOPEKUMO MAJIOHA.

5. BepTtukanbHO BBEpX ¢ HaUaIbHOM CKOPOCTHIO V=20 M/c OporieH kameHb. Uepe3 t=1 ¢ mocie
ATOro OpollleH BEpPTUKAJIBHO BBEPX JIPYroil KaMeHb C TaKOH ke CKopocThio. Ha kakoil BwicoTe 4
BCTPETATCA KAMHU?

6. Teno OGporieHO MOJ yriioM K ropu3oHTy. OKa3anoch, YTO MaKkCUMalbHasl BHICOTA MObEMa
hvwax="2 S (rne S — nanpHOCTH ToJNIeTa). [IpeneOperas conpoTUBIEHUEM BO3/AyXa, OMPEAEIUTE Yroi
OpocKa K TOPU30HTY.

7. Ban HauMHaeT BpalleHUE U3 COCTOSHMS MOKOos M 3a nepBbie 10 cekyHna cosepmiaer N=50
o6opoToB. Cunras BpalleHne Bajla paBHOYCKOPEHHBIM, OTIPEIEIUTh YTIIOBOE YCKOPEHHE.
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8. Haiitu paguyc R Bpamaromerocs Kojieca, €CJii U3BECTHO, YTO JIMHEWHAs CKOPOCTh V| TOUKH,
nexarnier Ha 06oje, B 2,5 pa3a OoJbllle JIMHEHHONW CKOPOCTH V; TOYKH, JIEKAIIeH Ha PACCTOSHHH
r=5 cm GImKe K OCH KoJieca.

9. Touka ABWKETCA MO KPUBOM ¢ MOCTOSHHBIM TaHTE€HIMANBHBIM yCKOpeHHeM a.-0,5 m/c’.
Omnpenenuts NOJHOE YCKOPEHHE @ TOUYKH HA YYacTKE KPUBOM C PaJlyCcOM KpPUBU3HBI R=3 m, eciu
TOYKA JBUKETCSI HA ’TOM y4acTKe CO CKOPOCTBIO V=2 m/c.

10. I'upst maccoit m=10 xr nagaet ¢ BbICOTH #=0,5 M Ha MOJCTaBKY, CKPEIIJICHHYIO C MPYKUHOU
xecTkocThIo k=30 H/cM. Onpenenure npu 3TOM CMEIEHUE NPYKUHBI X.

11. K temy Maccoil 2 kr, HaXOZIIEMYCSl HA TOPU30HTAJIBHOM ITOBEPXHOCTH, IPUIIOKEHA CHUJIA
20 H, mampasnennas BHu3 noj yriioM 30° k ropuzonty. Koaddurnment tpenus 0,1. Onpenenure
yckopeHue tena. Yemy OylieT paBHO yCKOpEHHE Tela, €Clid KOd((GUIMEHT TPEHUsI CTaHET PaBHBIM
0,6

12. KonbkoOexer, maccoir 60 Kr, cTos Ha KOHbKax Ha JbIy, OpocaeT B TOPU30HTAIHLHOM
HaIpaBJIEHUU KaMeHb Maccoil 2 Kr co ckopocThio 10 M/c. Ha xakoe paccTosiHHE OTKAaTUTCS MPHU
ATOM KOHBKOOEXell, eclid K03((UIIMEHT TpeHHsI KOHBKOB 0 Jiexa 0,027

13. Ilyna maccoit m=15 1, nerdmas ¢ TOPU30OHTATHLHOM CKOpoCThIO v=0,5 KM/C, TIomasaeT B
OaTMCTUYECKU MasTHUK Maccoi M=6 kr u 3actpeBaeT B HeM. Ompenenure BbICOTY /, Ha
KOTOPYIO MOJHUMETCS MasiTHUK, OTKaUYHYBIIHUCH [IOCIIE yIapa.

14. Yenosek, cTosmumii Ha ckambe JKyKOBCKOTO, IEpXKHUT B PyKax CTep>KEeHb UIMHOW [=2,5 M u
Maccoll m=8 Kr, pacrojOXKE€HHbIA BEPTHUKAIBHO BJOJIb OCH BpAlICHUS CKaMEWKH. DTa CHCTEMa
(CKaMbst U 4eJIOBEK) 001a]aeT MOMEHTOM UHEPIUHK J=10 Kr*M* U BpaIaeTcst ¢ 4acToTou vi=12 MUH"
!. Onpenenure 4acTOTy V,; BPAIIEHUS CHCTEMBI, €CIIM CTEPKEHb MOBEPHYTH B T'OPH30HTAIBHOE
II0JIO’KEHUE.

15. K 0601y omHOpOIHOTO qucka paguycoM R=0,2 M MpUII0KEeHA MOCTOSTHHAS TaHT€HITMATbHAS
cwia =100 H. Ilpu BpameHun Ha TUCK AEWCTBYET CWJIa TPEHUS, MOMEHT KOoTOopod M,,=5 H-Mm.
Omnpenenure maccy JAHMCKa, €CIM HW3BECTHO, YTO OH BpALIAeTCsi C IOCTOSHHBIM YTJIOBBIM
yckoperneM £=100 ¢,

16. Teno maccoit m=5 Kr yaapseTcs 0 HEMOABUKHOE TEJIO MAacCO m»>=2,5 KT, KOTOpOE MOCie
ylapa HauWHAeT JBUraThCsl W TpuoOperaeT KuHeTHueckyro sHepruto 5 Jx. Cumras ynap
LEHTPaJIbHBIM U YIIPYTUM, HAUTU KHHETUYECKYIO SHEPTHUIO MIEPBOTrO Tela 0 U Mocie yaapa.

17. IlpeneOperast TpeHHEM, OIpEJCIUTe HAUMEHBIIYIO BBICOTY /A, C KOTOPOH JOJDKHA
CKaThIBaThCs TEJIEKKa C YEIOBEKOM IO JKeJI00y, MepexosileMy B METI0 paguycoM R=6 m, U He
OTOPBATHCS OT HETO B BEPXHEW TOUKE METIIN.

Pa3nen «MogekyasipHasi pu3nka u TepMoaMHAMHKa» (3 cemecTp)

1. B 6aimmone BMecTuMoCThIO V=25 11 HaxoauTcs Bogopon npu Temmeparype 7=290 K. Ilocne
TOTO0 KakK 4acTh BOJOPOJA M3PAcXOJO0BajH, JaBieHue B OajuioHe moHu3mwioch Ha Ap=0,4 Mlla.
Omnpenenute Maccy m U3pacxoJ0BaHHOTO BOJOPO/IA.

2. B xonGe BMecTHMOCTBIO V=100 cM’ comepKuTCss HEKOTOPBIN ra3 npu Temieparype 7=300
K. Ha ckoyiibk0 MOHM3UTCS JaBJICHUE p Ta3a B KOJOE, €CIIM BCIEACTBUE YTEUYKH W3 KOJIOBI BBIMIET
N=10*"monexyn?

3. Cwmech renus u aproHa Haxomautca npu temmeparype 7=1,2 kK. Onpenenuts cpenHiow0
KBaJIpaTUUHYI0 CKOPOCTb <V, aTOMOB T'€JIUS U aproHa.

4. TbMHKY, B3BEIIEHHBIE B BO3IyXe, MMEIOT Maccy m=10"® r. Bo cKOJbKO pa3 yMEHBIINTCS
KOHIIGHTpAaLus /1 Ipu yBeanueHun BeIcoThl Ha Ah=10 M? Temnepatypa Bozayxa 7=300 K.

5. HaiiTu cpemHior0 niauHy CBOOOTHOTO mpodera <A> MOJEKYJ a30Ta MPH YCIOBUHU, UYTO €r0
JTMHaMHuueckas Bsa3kocTh n=17 mklla-c.

6. Ilpu m3oTEepMUYECKOM pacIIMpeHHH BOAOpOJa Maccoil m=I1 r, MMEBILEro TemmepaTypy
T=280 K, o6beM raza ypenuuuics B Tpu paza. Onpenenuts paboTy paclIMpeHus rasa.

7. Kucnopon, 3anmmmaBmuii oobem V=1 1 mox naBnenuemp;=1,2 MIla, agmabaTtHO
pacumpuiics 10 oobema V,=10 1. Onpenenuts paboty 4 pacuMpeHus rasa.
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8. Ilpu wM30TEpMHUECKOM pacUIMpEHUMH BOAOpOAA Maccol m=1 T, HMEBLIETO
temneparypy7=280 K, o0bvem raza yBenuuuics B Tpu paza. Omnpeneiautb paboty A pacliupeHus
rasa ¥ MoJIy4eHHOE ra30M KOJIMYECTBO TEIUIOTHI .

9. Cosepirasi 3aMKHYTBIN MPONECC, ra3 MOTYYHJI OT HArpeBarTelisi KOJWYeCTBO TEIIOTh (=4
k/Dx. Onpenenuts paboTy A4 raza npu NpoTeKaHUM LUKJIA, €CIIU ero TepMudeckuit K.1.1. n=0,1.

10. Macca m=10 r kucinopoga HarpeBaercss oT TemmepaTypbl 77=323 K 1o temmeparypsl
T,=423 K. Haiitu n3menenue sHTponuu AS, eciau HarpeBaHHE MPOUCXOJUT: a) U30XOPUUECKHU; 0)
M300apUIECKHU.

11. B 3akpeiToMm cocyze oobemMoM F=0,5 M’ maxoaurcst v=0,6 KMOJIb YIJIEKUCIIOTO Ta3a Ipu
nasnennn p=3 Mlla. [lone3ysace ypaBHeHneM Ban — nep — Baanbca, HailTH, BO CKOJIBKO pa3 HaAO
YBEJIMYUTH TEMIIEPATYPY T'a3a, YTOObI JaBJIeHUE YBEINUUIIOCH BABOE.

12. Mons kucioposa, 3aHuMaBmuii oo0bem Vi=1 1 npu Temneparype 7=173 K, pacumpuncs
M30TepMUYECKH 10 oObeMa V>=9,712 n. HaliTu: a) npupaiieHue BHyTpeHHel sHepruu raza AU; 0)
paboTy A, COBEpIIECHHYIO Ta30M; B) KOJMUYECTBO Teruia (), moxydeHHoe razoM. ['a3 paccmaTtpuBaTh
KaK peaJIbHbIN.

13. U3 OGammona co cxaTkiM KucjaopoaoM oobemoM 100 1 M3-3a HEHUCHPABHOCTH KpaHa
BbITeKaeT ras. [lpu Temmeparype 273 K maHoMerp Ha GaioHe mokaseiBan gasienue 2-10° Tla.
Yepes HekoTopoe Bpems npu temreparype 300 K manomeTp nokazan To ke naBiaeHne. CKOIbKO
rasa BBITEKJIO U3 OayioHa?

14. bamnon coxepxut 0,3 kr renus. AGconoTHasl TeMmrepaTypa B OaJlJIoHEe YMEHbIINWIach Ha
10%, macca rasza Toxke yMeHblwiIach. B pesynprate nasienue ynauo Ha 20%. CKOJIBKO MOJEKYI
refus yuuio u3 6aniona’?

15. B 3akpeIiToM cocyne o0beMoM 33,6 aM° HaxoIATCS a30T M OAMH MOJIb BOJSHOIO Mapa.
Temneparypa 100 °C, naBnenue 2-10° ITa. Onpenenute Maccy a3ora B COCYy/I€.

16. JIByxaToMHOMY ra3y cooOuieHo koiauuecTBo Termnotel (0=2,093 k/[x. I'a3 pacmmpsiercs
IIpU MTOCTOSIHHOM JlaBieHuu. Haiitu paboty 4 pacuimpenus rasa.

17. A30T HaxoguTcs B 3aKpeITOM cocynae obovemom V=3 1 mpu Temneparype 7,=300 K u
nasinenuun p;=300 klla. Ilocne HarpeBanus naBiieHHE B cocyae crtano p,=2,5 MIla. Onpenenutsb
Temrneparypy 7-a30Ta 1ociie HarpeBaHus U TeIIoTy (), COOOIIEHHYIO a30Ty.

Pa3nes «uekTprnuecTBo 1 Maruetusm» (4 cemecrp)

1. JIBa KoHIeHcaTopa ¢ BO3AYIIHBIM 3a30poM, €MKOCThI0 C=100 n® kaxxIpli, COeTMHEHBI
MIOCJIE0BATENBHO M MOAKIIOUEHBl K UCTOYHUKY, 3.1.Cc. KoToporo £=10 B. Yemy paBHO n3MeHEHHE
3apsiia KOHJEHCATOPOB, €CJIM OJIMH U3 HUX MOTPY3UTh B KUAKUN JUIIEKTPUK C AUDIEKTPUUECKON
IIPOHUIIAEMOCTBIO £=27

2. B muiockuii KOHAEHCATOP TMHOM /=5 CM BIETaeT AJIEKTPOH MO yIiioM o=15° Kk TutacTuHaMm.
Oueprus anekrpona W=1500 sB. Pacctosane mexny mnactuiamu d=1 cm. Onpenenurts BeIUIUHY
HanpsDKeHUsT Ha KoHjaeHcaTtope U, mpu KOTOPOM 3JEKTPOH MpPH BBIXOJE M3 IUIACTUH OyIeT
JIBUTaThCsl NApPAJIJIEIBHO UM.

3. . Cuna TOKa B IPOBOJHMKE M3MEHSIETCS CO BPEMEHEM 10 3akoHy [=le™, rae 1,=20 A, 0=10"
¢!, OnpenenuTh KOJIUYECTBO TEIUIOTHI, BHIJACIMBINEECS B TPOBOJHHUKE 3a Bpems =107 ¢, eciau
CONPOTUBIIEHUE MPOBOJHUKA R=5 OMm.

4. OmnpenenuTh eMKOCTh KOHJEHcaTopa KoJjeOaTeNbHOr0 KOHTYpa, €CIU M3BECTHO, YTO MpHU
MHAYKTUBHOCTH L=50 MKI'H KOHTyp HacTpo€H B PE30HAHC Ha AJIEKTPOMAarHUTHbIE KojeOaHus ¢
JUIMHOM BOJIHBI A=300 .

5. B ckpemieHHble MOJ MNPSMBIM YIJIOM OJHOpoJIHble MarHuTHoe (H=1 MA/M) n
anektpuyeckoe (E=50 xB/m) mona Bieren uoH. [Ipu kakoil ckopocTH v HOHA (110 MOXYJIO H
HAIPAaBJICHUIO) OH OYJIET IBUraThCsl B CKPEUIEHHBIX MOJISIX TPSIMOIMHEHHO.

6. VcTouHMK TOKa 3aMKHYJIM Ha Karymky conporuBieHMeM R=10 Om ¥ MHAYKTUBHOCTBIO
L=0,2 I'n. Yepes kakoe BpeMs cujia Toka B 1ienu gocturHeT 50 % oT MaKCUMaJIbHOTO 3HAYCHHS.
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7. PaccrosiHue mexnay AByMms TodeuHbIMM 3apsaamMu Q=1 MxKn m Q,=- Q; paBHo 10 cm.
Onpenenuthb cuiny F, IedCTBYIONIYIO0 Ha ToueuHbIi 3apsag Q=0,1 MxKi1, yaaneHHbIld HA pacCTOSHUN
71=6 CM OT IIEPBOTO U Ha 7,=8 CM OT BTOPOTO 3apsJ10B.

8. beckoHeuHas TOHKas INpsMas HUTb HECET PAaBHOMEPHO PACIPENENICHHBIN IO JUIMHE HUTH
3apsiz ¢ mioTHocThio T=1 HKu/M. KakoB rpagueHTt noreHnuana B TOUKe, yJaJleHHONH HA PacCTOSHUE
=10 cm ot HUTH? YKa3aTh HAMPABICHUE TPATUECHTA MTOTEHIIHAIIA.

9. DnexTpuyeckoe moje co3naHo AByMsi ToueuHbIMU 3apsaamu Q=40 vKn u Q,=-10 K,
HaXOIIIMMHKCS Ha paccTosHuM d=10 cm npyr ot apyra. OmnpenenauTbh HanpsbkeHHOCTh E mons B
TOYKE, YJAJIEHHOH OT MEePBOTO 3apsAa Ha 7=12 ¢M ¥ OT BTOPOTO Ha 7,=6 CM.

10. Dnextpoemkocts C IMIOCKOTO KOHAeHcaTopa paBHa 1,5 mMx®. PaccrosHue d mexmy
riactuHaMu 5 MM. KakoBa Oynet anekrpoeMkocTs C KOHJIEHCATOpa, €CIM Ha HUKHIOK TIACTUHY
MMOJIO’KUTH JTUCT DOOHHUTA TONIIMHON d1=3 MM?

11. JIBe rpymmbl M3 TpeX MOCIEAOBATENbHO COEAUHEHHBIX JJIEMEHTOB COEAMHEHBI
napauiensHo. D/1C E kaxnporo snemeHTta pasHa 1,2 B, BHyTpenHee conportusienue » = 0,2 Owm.
[Tonyyennas Oatapesi 3aMKHyTa Ha BHelHee compoTusieHue R=1,5 Om. Haiitu cuny Toka I BO
BHEIIIHEH LIEIH.

12. 1o 1ByM GECKOHEYHO JUTMHHBIM MapajieIbHbIM poBojaM TeKyT Toku /,=20 A u ,=30 A B
OIHOM HampasiieHuu. PacctosHue d mexnay npoBogamu paBHO 10 cM. BbruuciauTh MarHutHyro
MHIYKIUIO B B TOUKE, y/IaleHHOW 0T 000MX NMPOBOIOB HA OJIMHAKOBOE paccTtosiHue =10 cm.

13. BJIC 6arapeun akkymynaropos 12 B, cuna Toka / KopoTKoro 3ambikaHus paBHa 5 A. Kakyro
HauOOJBIIYI0 MOIIHOCTh Prax MOYKHO MOJYYHUTh BO BHEIIHEH I€NH, COEAMHEHHOW C TaKoi
Oarapeeii?

13. KBagparHasi mpoBOJIOYHASI paMKa pPaclojokeHa B OJHOW IMJIOCKOCTH C JUIMHHBIM IPSIMBIM
IIPOBOJIOM TakK, 4YTO JBE €€ CTOpPOHBI MapauiesibHbl NpoBoay. [lo pamke M mpoBOLYy TEKYT
oauHakoBble TOKH /=1 KA. Ompenenuts cuiny F, ASHCTBYIONIYIO HAa paMKy, eciu Oivkaimas K
IIPOBOJly CTOPOHA PaMKHU HaXOJUTCS HA PACCTOSIHUM, PABHOM €€ JUIMHE.

15. DnexTpoH ABUKETCSA B OJHOPOAHOM MarHMUTHOM TOJI€ ¢ MHAyKIuel B=9 mTn no BUHTOBOM
JUHUHU, panuyc R xotopoit paBeH 1 cm m mar 4=7,8 cm. Onpenenuts mepuon 1 oOpamieHus
JJIEKTPOHA U €r0 CKOPOCTH V.

16. Ilpssmoit mpoBonx mmHOM [=40 cM JBIKETCS B OJHOPOJHOM MAarHUTHOM IIOJI€ CO
CKOPOCTBIO V=5 M/C MNEpPIEHAMKYISIPHO JMHUAM HHIYKIMH. PazHocTh moreHnuanoB U Mexay
KOHIIaMH 1poBojia paBHa 0,6 B. BeraucianTh MHIYKIUIO B MarHUTHOTO MOJIA.

Pasznen «OnTuka u kBanToBasi pusuka» (5 cemecrp)

1. Paccrostnue d Mex 1y AByMs 1eiasiMu B onbiTe FOHTa paBHo 1 MM, paccTosiHue / OT 1meneit 10
9KpaHa paBHO 3 M. OnpeaenuTh JJIMHY BOJTHBI A, HCITYCKa€MOW MCTOYHUKOM MOHOXPOMATHUECKOTO
CBETa, eci IUpUHA b 1monoc uHTephEepeHIu Ha SKpaHe paBHa 1,5 MM.

2. Ha mpuipHyto 1ieHky (n=1,3), HaxoAsIIyIOCs B BO3AyXe, MaJlaeT HOPMAJIbHO MYYOK JIyuen
6enoro cBeta. [Ipu kakoil HaMMeHbIIEH TONMIIMHE d TUIGHKW OTPAXEHHBIH CBET C JUJIMHOW BOJIHBI
A=0,55 MKM OKa)XeTcsi MaKCUMaJIbHO YCHJIEHHBIM B pe3ysbTare HHTephepeHnn?

3. Ha mens mupunoit a=0,05 MM nagjaet HOpMalibHO MOHOXpoMaTHueckuii cBeT (A=0,6 MKM).
Onpenenutp yroi o MeXxay NepBOHAYaJIbHBIM HaIlpaBJICHHEM ITyyKa CBETa W HAIpaBlIEHUEM Ha
YEeTBEPTYIO TEMHYIO TU(PPAKIIMOHHYIO 110JIOCY.

4. Yron bproctepa o mpH NMaJeHUN CBETa U3 BO3AyXa Ha KPUCTAI KAMEHHOM COJIM paBeH 57°.
Onpenenutb CKOPOCTh CBETA B 3TOM KPUCTAJLIE.

5. Bo ckonbpko pa3 ocnalisieTcsi HHTEHCHUBHOCTb CBETa, MPOXOASIIEro 4Yepe3 JABa HMKOJS,
IUIOCKOCTH MPOMYCKAaHUS KOTOPBIX 00pa3zytoT yron o=30°, ecnu B KaXIOM W3 HHUKOJEH B
oTaenbHOCTH TepsieTcs 10 % WHTEeHCUBHOCTH TMaJIal0IIero Ha HETO cBeTa?

6. Ha mens mupunoit a=0,05 MM majaeT HOpMalIbkHO MOHOXpOMaTHYECKU cBeT (A=0,6 MKM).
Onpenenutp yros ¢ MeXAy NEepBOHAYAIbHBIM HANpaBJICHHEM ITydyKa CBETa W HAaIpaBlIEHUEM Ha
YEeTBEPTYIO TEMHYIO TU(PPAKIIMOHHYIO 110JIOCY.

14



7. CKOJBKO IITPUXOB HA KKl MUJUTUMETP COAEPKUT JUPPAKLIMOHHAS PEIIeTKa, eCU Ipu
HaOJII0JIEHUU B MOHOXpoMaTHuecKkoM cBeTe (A=0,6 MKM) MakCUMyM MSTOrO MOpPsAKa OTKJIOHEH Ha
yron ¢=18°?

8. Judpaxmumonnas pemerka coaepxkut n=200 mrTpuxoB Ha 1 mm. Ha pemerky mnamaer
HOpPMaJIbHO MOHOXpoMaTHueckuil cBer (A=0,6 MKM). MakcuMyM Kakoro HauOOJIBIIErO MOpsAKa
JlaeT 3Ta pemerka’?

9. Kakoii HanMeHbIlIeH pa3peraromieid cuinoil R nomkHa o6nanate 1udpakiMoHHAs peleTka,
YTOOBI C €€ MOMOIIBI0 MOKHO OBLIO pa3pelIuTh ABE CIEKTpasbHble JTUHUM Kaimus (A,=578 HM u
A=580 uM)? Kakoe HamMmeHblee 4uciao N MITPUXOB JOJDKHA HMMETh 3Ta pELIETKa, YTOObI
paszpeleHue ObUI0 BO3MOXKHO B CIIEKTPE BTOPOTO MOpsIKa?

10 CKOIBKO JUIMH BOJH MOHOXPOMATHYECKOIO CBETA C 4YaCTOTOM Kojebammit v=5*10' T'n
YIIOKHUTCA Ha MyTH AnuHOM /=1,2 MmM: 1) B BakyyMe; 2) B cTekie?

11. Onpenenuts AMUHY /; OTpe3Ka, HA KOTOPOM YKIJIAJBIBACTCS CTOJBKO K€ JUIMH BOJH B
BaKyyMe, CKOJIBKO MX YKJIaJbIBaeTcs Ha oTpe3ke ,=3MM B BOJIE.

12. Ha myTtu cBeTOBOM BOJHBI, MAYIIEW B BO3AYyXE, MOCTABWIM CTEKISHHYIO IUIACTUHKY
tonmmuHOM A=1 MM. Ha CKONBKO M3MEHMTCS ONTHYEeCKas JJIWHA MyTH, €CJIM BOJHA IMaaaeT Ha
IUTACTUHKY: 1) HOpMaibHO; 2) ox yriiom £=30°7?

13. Bomna pacnpocTpansieTcss B ymnpyroi cpeme co ckopocteio v=100 m/c. HammeHnbiee
paccrostHue Ax MeXAy TOUYKaMHu cpelibl, (pa3bl KojaeOaHHi KOTOPHIX MPOTHUBOIOIOKHBI, PaBHO 1 M.
OnpenenuTh 4acTOTy V KOJIeOaHHiA.

14. MomHocTh u3ityueHust abcomoTHO uepHoro Tena N=34 kBt. Haiitu temneparypy 7 3T0oro
TeJa, €CIM M3BECTHO, YTO €T0 MOBEPXHOCTL S=0,6 M.

15. Kakyto sHEpreTHu4ecKylo CBETUMOCTh Ry MMeeT abCOMOTHO YEpPHOE TeNo, €CIIM MAaKCUMYM
CHEKTPAJIbHOM MJIOTHOCTH €r0 IHEPreTUYECKO CBETUMOCTH MPUXOAUTCS Ha ANIMHY A=484 HM?

16. Ha xakyro UIMHY BOJHBI A TPUXOAUTCS MAKCUMYM CHEKTPAJIbHOW IUIOTHOCTH
HHEPreTHUECKON CBETUMOCTH aOCOJIIOTHO YEPHOTO Tejla, HMMEIOIIEro TeMIlepaTypy, paBHYIO
temnepatrype =37°C yenoseueckoro tena, T.e. 7=310 K?

17. JInuHa BOJTHBI CBETA, COOTBETCTBYIOIIAs KpacHOU rpanuile Gorodddexra, s HEKOTOPOTo
MeTajuia A=275 HM. HaliTu MUHUMaIIbHYIO SHEPTrHIO € (POTOHA, BHI3BIBAIOIIETO (GOTOID(DEKT.

18. doTons! ¢ 3Heprueit £€=4,9 5B BBIPHIBAIOT AJIEKTPOHBI U3 MeTalIa ¢ paboToil Beixoga 4=4,5
5B. HalTu MakCUManbHBIM UMIIYJIBC Pmax, NEPEJABAEMBIA IOBEPXHOCTH MeETaUla IIPU BBUIETE
KaKJIOTO JIEKTPOHA.

19. Ily4ok MOHOXPOMATHYECKOTO CBETa C JJIWHOW BOJHBI A=603 HM MajaeT HOPMAaIbHO Ha
3€pKaJbHYIO0 MJIOCKYIO MOBEPXHOCTh. [loTok sHEprun @.=0,6 Bt. Onpenenuts cuny F naBieHus,
UCIBITBIBAEMYIO 3TOM MOBEPXHOCTHIO.

20. KakoBa Oblia JUIMHA BOJHBI A9 PEHTT€HOBCKOTO M3JIYYEHHUS, €CIM MPU KOMITOHOBCKOM
paccessHUM 3TOro M3NMy4YeHHs rpaduToM moj yrioMm o=60° njarHa BOJHBI PACCESHHOTO M3ITy4YCHHUS
oKazayiach paBHOU A=25,4 mm?

21. Haiitu anuHy BOJIHBI 1e Bpoiiist A U1 91eKTpoHa, UMEIOIIEro KWHETUYECKYIO SHEPTHIO: a)
Wi, =10 k3B; 6) W, =1 M»sB.

22. Ha CKOJIBKO M3MEHWJIACh KHHETHUYECKas SHEPrus 3JEKTpOHAa B aTOME BOAOPOAA IpH
U3ITy4YEeHUH aToMOM (POTOHA ¢ ATTMHON BOJIHBI A = 486 HM?

23. Haiitu pamuyc 7 TepBOoil OOPOBCKOM DSJIEKTPOHHOM OpOUTBHI IS OJHOKPATHO
MOHM30BAHHOT'O TEJIUSI U CKOPOCTD Vi AJIEKTPOHA Ha HEl.

24. Haiitu sHepruto cBssu W sipa atoma resust > He.

w(x|=v2/esin x
25. BonHoBas ¢yHKuus OIHMCHIBAET OCHOBHOE COCTOSIHHE YacTHULIBI B

OCCKOHEYHO T J'Iy6OKOM npsAMOYT'OJIbHOM  SIIIUKC I_HI/IpI/IHOI\/'I € . Bpruncnuth BCPOATHOCTDH

HAXOXICHHS JacTUIb! B ManoM uaTepBane 0 SX <AL r;eAL=0,01¢

26. OnpenenuTh Ha4aabHYI0 aKTUBHOCT A) paJMOAKTHBHOTO Ipenapara Maraus >’Mg maccoi
m = (0,2 MKT, a TaK)Xe ero akTUBHOCTb 4 4epe3 BpeMs ¢ =6 4. [lepuon nonypacnaga maraus 71, =10
MUH.
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	10. Гиря массой m=10 кг падает с высоты h=0,5 м на подставку, скрепленную с пружиной жесткостью k=30 Н/см. Определите при этом смещение пружины х.
	5. Найти среднюю длину свободного пробега <λ> молекул азота при условии, что его динамическая вязкость η=17 мкПа∙с.

