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OBIIME OPTAHU3AIIMOHHO-METOANYECKHUE YKA3AHUSA

OpnHO#l W3 OCHOBHBIX (DOopM OOydYeHHUs CTyaeHTa OYHOH (OpMBI OOYYCHHUS SIBIISCTCS
caMmocTosITeNlbHasE paboTra Haj y4eOHbIM MarepuanoMm. Jljis obnerueHus 3Toil paboThl Kadeapa
¢usukn BY30B opraHu3yer 4YTCHUE JICKIHMH, NMPAKTHYECKUE 3aHATHS M J1a0OpaTopHbie pabOTHI.
[TosToMy mpornecc u3ydeHus (PU3UKH COCTOUT U3 CIESAYIOIIMX 3TanoB: 1) mpopaboTka JieKnuid; 2)
camMocTosITeNibHAs paboTa HaJg Y4YeOHMKaMU H y4eOHBIMU IMOCOOMSMHU; 3) TMOATOTOBKA U
BhinosiHeHUe PI'3 1 KOHTPOJIBHBIX padoT; 4) MPOXOXKICHHUE JIAOOPATOPHOTO TPAKTUKYMa; 5) crada
9K3aMEHOB U 3a4eTOB. M Ha Ka)kJJOM 3Tare mpeaoiaraeTcs CaMoCTosTelIbHasi padoTa CTY/ICHTA.

1. CamocmosmenvHnas paboma npu npopabomxe JeKyuil.

[IpenonaBatensmu BY3a HauuThIBa€TCS B TEUEHHE CEMECTpa KypC JEKIUWA MO KOHKPETHOMY
pasneny ¢u3uku. Ho m3-3a HEXBATKM ayJUTOPHOTO BPEMEHH MPEMOAABATENh JOJKCH CKHMATh
o0beM HH(pOpMaLMK, KOTOPBIA BBIBOAUTCS Ha OOCYXJACHHE Ha JEKUMOHHBIX 3aHATUsX. [loaTOoMy
MOCJIE KaXO0TO JICKIIMOHHOTO 3aHATHS HEOOXOIMMO MPOYUTHIBATH 3alMCAHHBIMN MaTepual, YTOOBI
BOCCTAaHOBUTH JIOTHKY H3JIOKEHUsI MaTepuana W mpopabaTeiBaTh HE XBATAIOIIWE JIIEMEHTHI.
Perynsapras npopaboTka JieKnuid 00eCrieunBaeT TakKe IMOJITOTOBKY CTYJISHTA K MPAKTHYCCKUM U
mabopaToOpHBIM  3aHATHAM, 4YTO B CBOIO OdYepedb, TIO3BOJSET HKOHOMUTH BpeMsi Ha
COOTBETCTBYIOIIMX 3aHATHSX.

2. Camocmosmenvhas paboma HAO Y4eOHUKAMU U Y4eOHbIMU NOCOOUSMU.
ITpu camocTosTenbHON paboTe HaJL y4eOHBIM MaTepUanioM HEOOXOUMO:

1) cocraBiATh KOHCHEKT, B KOTOPOM 3aIMCHIBAIOTCS 3aKOHBI M (POPMYJIBI, BHIPAKAIOIINAC
9TH 3aKOHBI, ONPEAETICHNUs OCHOBHBIX (PM3MUECKUX MOHITUH U CYIIHOCTb (PU3MUYECKHX
SBIICHUA W METOAOB HCCIEeNOBaHMA (TUIaH KOHCIIEKTa PACCMOTPEH HUXKE B ITYHKTE
«Copep:xaHue 1 METOMUECKUE YKA3aHUS K U3YUCHUIO TEM TUCLHUIUIMHBIY);

2) u3y4arh Kypc GU3UKH CHCTEMATHYECKH, TaK KaK B MPOTHBHOM Cilydae Marepual OyaeTt
YCBOEH ITOBEPXHOCTHO;

3) mosip30BaThCs KAaKUM-TO OJHUM YYEOHMKOM WM y4eOHBIM TIOcOOMeM  (WiH
OTPaHUYEHHBIM YHCIOM NOCOOUI), YTOObI HE yTpauuBanach JOTUYECKas CBA3b MEXKIY
OTIEIBHBIMU BONPOCaMH, II0 KpallHEH Mepe, BHYTPH KaKOIO-TO ONPEIEICHHOTO
paszzena Kypca.

3. Camocmosamenvras paboma npu nodzomoske u gvinoaHenuu PI'3 u konmponvHuix pabom.
Pemenue 3agad no ¢pusuke — HeOTHEMIIEMAas YacTh NMPOLIECCa U3YyUEHUSI TaHHOW TUCIUTITAHBI.

[Ipu pemennn 3agady (GOpMHUpPYETCs HABBIK NMPUMEHSATh 3aKOHBI (PU3WKH HA TMPAKTUKE, BHUJIETh

CJIEJICTBHS U3 MIPUMEHSAEMBIX 3aKOHOB, 3aKJIa/IbIBaeTCA (PU3nuecKkasi HHTYUIIHS CTYJICHTOB.
Pacuerno-rpaduueckue 3agaHusi O3BOJSIOT 3aKPEMUTh TEOPETUUYECKUM Marepuan Kypca. B

mporecce M3y4eHUs: (PU3MKU CTYIEHT MOJDKeH BBIMOMHUTH Tpu PI'3 w Hamwmcare 1miecTsb
KOHTPOJBHBIX paboT. PerneHune 3agay B KOHTPOJBHBIX PAa0OTax SIBISETCS MPOBEPKOH CTENECHH
YCBOGHUS CTYACHTOM TEOPETUYECKOTO Kypca, a peleH3ur Ha paboTy MOMOTarT eMy AopaboTath u
MIPaBIJIBHO OCBOUTH Pa3IUYHbBIE pa3/ieibl Kypca (GU3HKH.

Pexomenpanuu k PCHICHUIO 3a1a4:

1) mpexae 4eM NPHUCTYNHTHh K PEHICHHIO TOW WM WHOW 3alaud, CTYACHT OJDKEH
XOPpOIIO MOHATH €€ COJIEpP>KaHUE U MIOCTABIICHHBIE B HEW BOIIPOCHI;

2) TpuCTymas K pelIeHHUIO 33/1a4 10 KaKOMY-THOO0 pa3/eny, He00X0IMMO 03HAKOMHUTHCS
M0 JIEKUHUSM, JONOJHUTENbHON yueOHO! nuTepaType ¢ KOHKPETHBIMU MOHATHSIMU U
COOTHOILEHUSIMH, OTHOCSIIMXCS K 3TOMY pa3zeny Kypca (pu3mky;
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3) craenaiiTe KpaTKyIO 3allUCh YCIOBHS, BRIPA3UB UCXOIHBIC JaHHbIE B equaumnax CU;

4) cpemaiite, TIE 3TO HEOOXOAMMO, YEPTEX, CXEMY WM PHCYHOK, IOSCHSIOIINN
OIMCaHHBIN B 3a/1a4e MPoIIecc;

5) HamummMTe YpaBHEHMs IUIM CHCTEMY YpaBHEHHM, oToOpaxaroume (usndeckuit
IPOLIECC;

6) wucronp3ys YepTEKU M YCIOBUE 3a/lauu, Ipeo0pa3yiiTe ypaBHEHHUS TaK, YTOOBI, B HUX
BXOJIWJIM JIUIIb UCXOHBIC JaHHbIC U TaOJIUYHbIC BEJIUUHHBI;

7) pemwB 3amady B 0OIIEM BHJE, MPOBEPHTE OTBET 10 PABEHCTBY pa3MEPHOCTEH
BEJIMYMH, BXOJSIIUX B paCYETHYIO (POPMYILY;

8) mnpowusBeqWTe BBIYMCICHUS M, IOJYYHB OTBET, OICHUTE €ro (U3UYECKYIO
pEaJIbHOCTb.

4. CamocmoamenvHas paboma npu npoxodcoeHuu 1abopamopHo2o NPaKkmuKyma.

BeimoiHeHre J1a00paTOpHBIX PadOT, TaKXKe SIBJISCTCS HEOThEMJIEMOH 4YacThIO Ipolecca
U3ydeHHUsT (DU3WKH, TaK KaK TOJBKO MPH BBINOJHEHUH SKCICPUMEHTa MOXXHO YOCTUThCS B
JIEUCTBUTEILHOCTH (PU3MUYECKIX 3aKOHOB.

Meronudyeckue  pPeKOMEHIAIMM K  CAMOCTOATEIBHOW  paboTe MpU  MPOXOKICHHUH
71a00paTOPHOTO MPAKTHKYMa!

1) mepen KaxasiM J1a0OpATOPHBIM 3aHSATHEM, HAa KOTOPOM ILIAHHPYETCS
BBINOJIHEHUE 3KCIIEPUMEHTAILHONW PabOThl HEOOXOJMMO COCTaBUTHh KOHCIIEKT
OCHOBHOT'O TEOPETHYECKOTO MaTepHralia, HeOOXOAMMOTO K JJaHHOH padoTe;

2) TOCiie OCHOBHBIX TEOPETHYECKHX CBEICHHUN HEOOXOAMMO MpOJENaTh BBIBOJ
BCEX PacCYeTHHIX (DOPMYII, UCIIOJIB3YEMBIX TIPU 00CUYEeTE JAHHOTO YKCIIEPUMCHTA;

3) HEOOXOAMMO YETKO YSCHHTh METOIbI pacyera IMOTPEIIHOCTeH H3MEpSIeMbIX
BEJIMYH;

4) 3aroTOBUTH TaOJIUIIBI-OTYCTHI, B KOTOpBIC Ooyayr BHOCHTBCS
IKCIIEPUMEHTAJIBLHBIC JAHHBIC B XOJI€ BBITIOJHEHHS TAOOPATOPHOH paboOTHI;

5) BBINOJIHUB Ja0OPATOPHYIO PabOTy HEOOXOIUMO MPOBECTH BCE HEOOXOIUMBIC
BBIYHCIICHUS 110 PACYCTHBIM ()OPMYJIaM U pacyeT MOTPEIIHOCTEH H3MEPEHUS;

6) B KOHIIE pabOTBI 00s3aTEIBHO TODKEH MPUCYTCTBOBATh BBIBOJ CTYICHTA IO
JTaHHOU padoTe;

7) 3aKJIFOYUTENBHBIM ITANIOM CIaud JJaOOpaTOpHON pabOThI SIBISECTCS 3allUTa, HA
KOTOPOHM CTYJIEHT JIOJDKEH OTBETUTh HA P KOHTPOJIBHBIX TEOPETHUCCKHX
BOIIPOCOB.

5. Camocmosmenvuas paboma npu no02omoeKe K coaye 9K3ameHO08 U 3a4emos.

[Ipyn moxaroTroBke K crade ’K3aMeHa WM 3adeTa M0 JUCHUIUIMHE «(DU3HKa» HEoO0XO0IUMO
MOJIPOOHO PACCMOTPETh BECh HAKOIUIEHHBIN U MTPOPaOOTaHHbIN 3a CEMECTp MaTepuall, COOCTaBUTh
MMEIOLIUICS MaTepuas ¢ BOIPOCAMH K 3a4eTy WM dK3aMmeHy. [l ycnemHol caadu 3adera Wiu
9K3aMeHa HeOOXOMMO YETKO 3HaTh BCE OCHOBHbIE (PM3NUECKUE MMOHATHUS U 3aKOHBI, CBA3BIBAIOIINE
¢usnueckne BennuMHBL. Heob6XoauMMO HMeTh NPEACTaBIECHHUS O B3aMMOCBA3SX (DU3HUECKUX
SBJICHUM, BXOSIIUX B U3y4aeMbli pa3/iell, yMeTh aHaIM3UPOBATh CIEACTBUA U3 (PyHIaMEHTaIbHbBIX
3aKOHOB U 3HaTh UX IMPAKTHYECKOE MPUMEHEHHE.






Conep:kanue pa3aesoB JUCHHMILVIMHBI, BUIbI PAa00ThI

Tabmuna 1

Copepxanue pa3fesioB, TEM JUCLUILIMHBI

KommgecTBo 9acos,
BBIICIISICMBIX Ha
BHJIbI Y4EOHOM
IIOJITOTOBKH

JI/JIP/TI3/CPC

Ilepsbiii kypc. IlepBolii cemecTp

1. Kunemaruka.
OCHOBHbBIE KHMHEMAaTUYECKHE XapAKTEPUCTHUKUA KPUBOIMHEHHOIO JIBHIKECHUS:
CKOpOCTh M YyCKOopeHue. HopmallbHOE H TaHIN€HLHAJIbHOE YCKOPEHHE.
Kunematuka BpamaTenbHOrO [BHMXKEHMS: YIVIOBAas CKOPOCTb M YIVIOBOE
YCKOPEHHE, UX CBSI3b C IMHEHHOU CKOPOCTBIO U YCKOPEHUEM.
JAunamuka.
NHepuuanpHble cUCTEMBbl OTcUeTa M NepBblid 3ak0oH Herorona. Bropoil 3akoH
Herotona. Macca, umnynbec, cuiga. YpaBHEHUE JBUKEHUS MaTepUaIbHOU
Touku. Tperuit 3akoH HpIOTOHa M 3aKOH COXpaHEHHUS] UMITYJIbCAa. 3aKOH
BCEMHUPHOT0 TAroTeHUsl. CUIIbI TPEHUS.

4/8/2/2

2. MoMeHT umMIyJibcAa.
MoMeHT uMmnysbca MaTepralbHONM TOUKM U MEXaHUYECKOM cucTeMbl. MOMEHT
CWIbl. YpaBHEHME MOMEHTOB. 3aKOH COXPAaHEHHS MOMEHTa HMIIyJIbca
MEXaHUYECKOM CUCTEMBI.
JluHaMHKa BpalIaTeJbHOI0 ABHKEHUS.
OcCHOBHOE ypaBHEHHME JUHAMMKH BpAIaTeJIbHOTO JBMKEHMS TBEPAOTO Teja C
3aKpEIUICHHOW OCBIO BpalleHus. MOMEHT umiyibca Tena. MOMEHT MHEPLHH.
Teopema Illteiinepa. Kunernueckas sHeprus BpallaroLerocs TBepao
ro Teja.

2/8/2/1

3. PeasiTuBHCTCKAs MeXaHUKA.

[IpuHIMI OTHOCUTENBHOCTU U MpeobOpa3zoBanus ["anunes. HennBapuaHTHOCTD
AJIEKTPOMArHUTHBIX  SBIEHUH OTHOCHTENBbHO IpeoOpa3oBaHuil [ amuies.
[locrynatel cneuuanbHOW Teopuu oTHocutenbHocTu (CTO) DiiHmTeiina.
OTHOCHUTEIBHOCTh OIHOBPEMEHHOCTHU U NpeodpazoBanus Jlopenua. [lapagokcsl
PENATUBUCTCKON KMHEMATHUKH: COKpPAIllEHUE JJIMHBI U 3aMEeJUIEHUE BPEMEHU B
OBUKYIIMXCA CHCTEMax oOTcyeTa. PensaTuBHUCTCKHMH MMITysbe. B3aumocBs3b
macchl 1 3Heprun B CTO. CTO.

4/-14/1

4. OCHOBBI TEPMOAUHAMHMKH.

TepmonnHamuueckoe paBHOBecHe UM Temneparypa. Ksasucratuueckue
nporecchl. YpaBHEHHE COCTOSHMS B TepMmoauHamuke. OOpatumbie U
HeoOpaTtumble mpolecchl. IlepBoe Hadamo TepMOAMHAMMKHU. TemIOeMKOCTb.
VYpaBHenue Maiiepa. M3oxopuueckuii, H300apuuecKuif, H30TEPMUUYECKHIA,
agnabaTMUecKuil  MpoIecchl B HUACAIbHBIX razax. Bropoe Havaio
tepMoauHamMuKH. [IpeoOpa3oBanue TEIIOTH B MEXaHWYECKyro padoTy. Lk
Kapno u ero koadurmenT nose3Horo n1ecTBusl. IHTPOIIHS.

4/8/4/1

5. MoJieky/JIsIpHO-KUHEeTHYeCKasi TeOpHs.
JaBnenue raza ¢ Touku 3peHuss MKT. TemioeMKoCTh 1 YUCIo CTENEeHen
cB00O/IbI MOJIEKYJ ra3a. Pacnipenenenre MakcBesia Uit MOTYJIsl U IPOCSKIIHI
CKOPOCTH MOJIEKYJI HI€aJIbHOTO ra3a. JKCIIEpUMEHTAIbHOE 000CHOBaHHE
pacripenenenust Makcpema. Pactipenenenue bonbiiMana u 6apomerpuieckas
dbopmyna.

6. DueMeHTHI pU3NYECKOI KHHETHKH.
SBnenus nepenoca. Auddysus, TennonpoBoIHOCTb, BHYTPEHHEE TPEHUE.

4/8/4/1

IlepBbiii Kypc. Bropoii cemecTp




7. DJekTpocraTuka.
3akon Kynona. HanpspkeHHOCT M MOTEHLMAT 3JIEKTPOCTATUYECKOTO TOJIS.
Teopema ["aycca. DIeKTpPOEMKOCTh MPOBOJHUKOB U KOHJIEHCATOPOB. DHEPTHUSs
3apsOKEHHOTO  KOHJIeHcaropa.  [IuMANeKkTpukd B BJICKTPUUYECKOM  TOJIE.
[lonapuzanus  OUANEKTPUKOB.  BeKTOp  ANEKTpUYECKOTrO  CMEIICHUS
(asekTpuueckor MHAYKIUK). JuaeKTpuyeckasi pOHUIIAEMOCTh BEIIECTRA.

4/4/4/1

8. IlocTOSsIHHBIM JIeKTPUYECKH I TOK.
Cusia ¥ TJIOTHOCTh TOKAa. YpaBHEHHWE HEMPEPBIBHOCTH ISl IUIOTHOCTU TOKA.
3akon Oma B mHTerpaibHod u auddepennnansuoit Gpopmax. 3akon Jxoyrs-
Jlenna. 3akon Bunemana-®paniia. D1eKTpOABIKYIAs CHJIa UCTOUYHHUKA TOKA.
ITpaBuia Kupxroda. Tok B MeTasax, HOJyNmpOBOJHUKAX KUIKOCTSIX U razax.

4/8/4/1

9. Marnerusm.

MaruuTHOe B3aUMOJCHCTBUE IIOCTOSIHHBIX TOKOB. BeKkTOop MarHuTHOH
uHaykuuu.  3akoH Awmmepa. Cuna  Jlopenna. JIBukenue 3apsnoB B
AJIEKTPUYECKUX M MAarHUTHBIX MojsiXx. 3akoH buo-CaBapa-Jlamiaca. Teopema o
UUPKYJISIUMU  (3aKOH TOJHOTO TOKa).MarHuTHOE T0JI€ UM  MarHUTHBIN
OUTONBHBIA MOMEHT KPYroBOro TokKa. HamarHW4eHHOCTh MarHeTHKOB.
Hamnpsxkennocts MarHUTHOTO MOJIAL. MaruuTtHas MIPOHUIIAEMOCTb.
Kiraccudukanmsi MarHeTUKOB.

5/10/4/1

10. DnekTpoMarHuTHasi HHAYKUMs. YpaBHeHuss MakcBeJlia.
[IpaBuno Jlenua. YpaBHeHUE 31€KTPO MArHUTHOM MHAYKUMU. CaMOUHIYKLIHSL.
NHnykTuBHOCTE coneHouza. BxiroyeHWe ©  OTKIIOYEHHE KATYIIKH  OT
ucrouynuka mnoctossHHod JJIC. Dueprus marmutHoro nois. Cucrema
ypaBHeHul Makcsemia

5/10/4/1

Bropoii kypc. [lepBblii cemecTp

11. F'apmoHuYecKHue KoJIeOaHMSI.
AMIuATYy 12, KpyroBasi 4acTora u (aza rapMOHHYEecKHX Kosnebanuid. CioxeHnne
KoJieOaHuH. BekTtopHble  amarpammbl. Koaddunment  3aryxanus.
Jlorapudmuaeckuii  nexpemeHnt. JloOpotHOcTh. Pe3oHaHc. BbIHYXIEHHBIC
KonebaHus TOJ JEHCTBHEM CHHYCOUJANbHOW CHIIBL. YHOpyrue BOJIHA.
AKycTHKa.

2/-/1/1

12. dnexTpnyeckue KoedaHus.
KoneGarenbupiii  xkoHTYp. Konebanuss B koHType 0€3  aKTHBHOTO
compoTuBieHus. 3aryxatomue Kosnebanus. Jlorapupmudeckuii AeKpeMEHT
3aryxaHus. JIoGpoTHOCTh KOHTYpa. BbIHYX/I€HHbIE 3JIEKTPUUECKHE KOJIEOaHHUS.
Pe3onanc. HMHaykTuBHOE, €EMKOCTHOE U PEAKTUBHOE CONPOTUBIICHUSA.
MomHoCTh B IIeNU NEPEeMEHHOro Toka. D(PQeKkTuBHOE 3HAYCHHE CHIIBI TOKA.
Koaddunment momaocTH.

2/-/1/1

13. BosiHOBasi ONTHKA.

OnexTpoMarHuTHas npupoja ceera. BomHoBoe ypaBHeHue. CKOpOCTH CBETa.
HNuTepdepenuus MOHOXPOMATHYECKHX BOJIH. Pasnocts Xo0/a.
KorepentHocTh. YcioBust MHTEPHEPEHIIMOHHBIX MAaKCUMYMOB U MUHUMYMOB.
WnTtepdepeniuss B TOHKUX IUIeHKaX. [lojgockl paBHONM TONIIMHBI U PABHOIO
HakioHa.  [IpocBernenne  ontuku.  MHTepdepeHUHOHHbIE  MPUOOPHI.
Ju¢ppakuusa csera. [Ipuanun [roiirenca-®penens. Merton 30 Ppenens.
Hudpakiuonnas pemerka. Paspematomas crnoco6HocTs. Ilonsipuzanust
cBera. JluHeliHasA, KpyroBas M JJUIMNTHYECKAs NOJIApU3aluu. EcTecTBEHHBIN
cBeT. /JlBoiiHoe uydenpenomnenue. Ilondpuzanus cBera Ipu  JBOMHOM
nyuaenpenomiiennu. [lonspusammonnsie nmpudopsl. 3akoH Mamtoca. Bpamenne
IJIOCKOCTH MOJISIPU3ALMY B KPUCTAJIIMYECKHX TEJaX.

2/8/2/1




14. B3aumoneiictrBue cBera ¢ BemecTBoM. Jlucmepcus — cBeTa.
DNeKTpOHHAsT Teopus JucIepcud cBera. HopmanpHas W aHOMalbHas
aucriepcud. I'pymmoBasi  ckopocTh. JIuHuHM morjomieHus. 3akoH byrepa. 2/8/8/1
OTtpakeHHE W TPEOMIICHUE CBET HAa TpaHUIlEe pa3felia JBYX TUIICKTPUKOB.
Paccesnue cBera.

15. H3ayuyenue yepHoro tesa. 3akonsl Kupxroga, Crehana — bonbiimana,

. 2/4/4]1
Buna. ®opmysnsl [1nanka, KBaHTOBBIN XapakTep U3JTyUeHUSI.
16. B3ammopneiicTBue ¢poronoB c 3JICKTPOHAMM. Buemnuin
dhotoanekrpuueckuii 3pdexr. Padorer A.I'.CtoneroBa. ®opmyna DitHIITEHHA. 014/8/1

[Tpumenenne poroddpdexra. dpdext Komnrona. lasnenue cera. OnbiTol 1.
H. JleGenena.

17. BosiHoBble cBoiictBa uyactuu. lunoresa nae bpoinia.  OnbITh
IpBuccona u JDxepmepa. IlpuHUMO  HEONpPENEICHHOCTU. Y PaBHEHHUE 2/-14/1
penunrepa. IIpoxoxaeHne yacTuil 4epe3 MOTSHIUAIbHBINA Oapbep..

18. ®uszmka aTroMoB. ATOMBI BOJOPOJa W IICIOYHBIX MeTauioB. CrnuH

2/-14/0,5
anexTpoHa. KBantosele uncna. [Ipuanun [laynu.
19.  ATomHoOe Aapo. JieMeHTapHble YacTUllbl. CTpOEHHE aTOMHOTO S/pa.
PagnoaktuBHOCTh, DyHIAMCHTAIBHBIC B3aUMOJCHCTBUA. DJCMEHTapHBIC 2/-14/0,5
YaCTHIIBI
Uroro: 54/80/64/18

CIIMCOK PEKOMEHJIYEMOM JIUTEPATYPBI

OcHoBHas1 JIUTEepaTypa

1. Tpopumona T.U. Kypc ¢pusuku : yued. mocobue ans By30B /Mocksa : Akanemus, 2008 — 2012
IT.

2. letnad A.A., SABopckuit b.M. Kypc pusuku /Mocksa : Axkagemus, 2015 r.

3. UeproB A.T"., BopoOnéB A.A. 3amaunuk mo ¢pusnke /Mockga.: @usmariaut, 2009 r.

4. CasenbeB U.B. Kypc ¢pusukn, T. 1 /Cankr-ITerepOypr [u np.] : Jlans, 2008 .

5. CasenbeB U.B. Kypc dusuku, T. 2. /Cankr-IlerepOypr [u np.] : Jlans, 2008 T.

6. CasenbeB U.B. Kypc ¢uzuku, T. 3 ./Cankr-IlerepOypr [u ap.] : Jlans, 2008 .

7. Bonbkenmreiin B.C. COopHuk 3a1a4 no odmemy kypey ¢pusuku /M3narensctBo: KHkHbII Mup,
2008r.

JlonoiHUTeILHAS JTUTEpaTypa

4. SIsopckuii b.M, Jlernad A.A. CripaBounuk o ¢usuxe M.: Hayka

5. Kamamnukos C.I'. DnexkrpuuectBo M.: Hayka

6. Tpopumona T.M. CoopHuK 3a1au 1o o0uieMy kypey pusuku M.: Hayka

7. CasenneB U.B. Coopuuk 3a1au mo obmemy kypey ¢usuku, T. 3 . M.: Hayka

8. pen. [lonpiMaxun B.H. C6opHuk 1a0. pabot no ¢usuke, 4.1. "MexaHuka, MoeKyIspHas Gpu3nka
u Tepmoaunamuka" MBUMY

9. pen. MonpiMaxun B.H. COopHuk 51abopaTopHBIX paboT mo ¢usuke, 4.2. «IEKTPUIECTBO U
MarHeTusm" MI'TY

10. pen. Iogsimaxun B.H. Coopuuk nab. pador no ¢usuke. Y.3. "BonHoBas onTuka, aTOMHas U
anepHas pusuka" MBUMY

11. pen. BrnacoB A. b. Metoz. ykazanus k 1ab. paboram mo Kypcy "DIeKTpUYecTBO U MarHeTusm'",
4.1 MBUMYVY

12. pen. BnacoB A. b. Metoa. yka3zanus k j1a0. paboTam 1o Kypcy "DIeKTpudecTBO U MarHeTusm",
4.2 MBUMYVY

13. Kapensckas T.K., ®enotoB A.B. Maremaruueckass oOpaboTKa pe3ylbTaTOB H3MEPEHUH U
MIPEACTABJICHUE SKCIIEPUMEHTANBHBIX AaHHBIX MI'TY

14. Bnaco A.b., Mopo3os H.H. Metoj. pekoMeHAanuu MO BBIMTOJHEHUIO J1a0. paboT MO Kypcy
obmeit puzukn. MBUUMY



15. BnacoB A.b. Meromuueckoe mocodue mo ¢usuke s cnenuansHoctd 1809. Pazaensr: "Kunemaruka", " Ilunamuka'
"DnemeHTHI TeopuH o, "Mexanuka xugakoctu". MITAP®

16. BrnacoB A.b. Mertoxa. mocobue o ¢usuke mist cnenuaipbaoctr 1809. Pasgensr: "Monekysipaas Gu3nuka u
TepmoauHamuka'. MBUIMY

17. BmacoB A.B., Bnacosa C.B. JIa6. mpaktukym 1o Kypcam: "®usmka tBepaoro tena", "OU3HKo -XUMHIECKIE OCHOBBI
3JIEKTPOTEXHUUECKUX MaTepruaios MBUMY

18. BmacoB A.b. MeToa. peKoMEeHIauH 10 CAMOCTOSTEIBHBIM 3aHATHAM 10 u3uke. Pazmen "DnexTpocraTnka”.
MBUMY

18. BnacoB A.b. MeToa. pekoMeHIaIUK IO CaMOCTOSTENBHBIM 3aHATHAM 110 ¢usuke. Paznen "IlocTosHHBIN
anekTpuyeckuit Tok". MBUMY

19. BnacoB A.b. MeToa. pekoMeHIaluK 0 CaMOCTOSITENbHBIM 3aHATHAM 110 (usuke. Pasnen "MarantHoe mose".
MBUMY

20. Bmacos A.B., Bnacosa C.B. bank 3ama4 11 KOHTPOJIS OCTaTOYHBIX 3HAHUH 110 puznke. MITAPD

21. Muxaiimrok A.B. Meroaudeckne ykazaHus K CaMOCTOSTEIBHON paboTe Mo GHU3HKe I KypcaHTOB MOpCKOiA
akagemnn MI'TY, obyuatommxcs o cnenunanbHocTd 180402.65 «CynoBoxkaenne».Yacts 1. «MexaHuKa,
MOJIEKyJIsipHas pHU3HKa U TepMoaunHamMukay MI'TY

22. Illonoxo B.C. Hukonor O.A Y4ebHO — MeTomuaeckoe mocodre «OCHOBHBIC IPUHIUIIBI KJIACCHIECKOH 1
KBaHTOBOH pm3uxm» MI'TIY

23. llonoxos B.C. YuebHo — MeTonuueckoe nocodoue «OCHOBHI ClIeNMaIbHOM TeOpUH OTHOCUTENbHOCTH» MI'TTY
24. pen. Sposa O.1FO. CoopHuk abd. pador no ¢usuke, Yacts 1. "MexaHuka, MOJICKYIIsIpHAs QU3UKA U
TepMoarHaMKKa MeToInYeCKre YKa3aHus K BBIIIOTHCHHUIO JIA00OPATOPHBIX PaboT Mo (hU3UKE sl KYPCAaHTOB U
ctyneHToB 1 kypca Bcex crenuanbHocteit MI'TY, MI'TY

11. Ilepeyens pecypcoB HH(OPMALMOHHO - TeJIeKOMMYHUKANHOHHOW ceTH «UHTepHeT»,
HEe00XO0IMMBIX JJIS1 OCBOCHHUS M CIMIIINHDI
OBbC «Kanra®oumy,

9BC «BOOK. ruy,

OBbC «M3parensctBo «JIAHDY,

OBC IPR books, 000 «MIBUC»
http://www.edu-all.ru,
http://www.edu.ru,
http://www.elibrary.ru,
http://www.mgounb.ru,
http://www.rsl.ru.

CoNoR~LNE

COJIEP’KAHUE M METOJIMYECKHUE YKA3ZAHMSA K U3YYEHUIO TEM
TV CHMUIIAHBI

PA3JIEJ 1. PUSNYECKHUE OCHOBbBI MEXAHUKM.

IIpeamer pu3UKH, KIaCCHYECKasd M COBPEMEHHAsA MeXaHHUKA.

[Tpu n3ydeHuH JaHHOW TEMbI CTYAEHT JOJDKEH MOHATH poiib GU3MKH, Kak Hayku. Heobxoaumo
4eTKo c(hOopMHUpOBaTh MpPEACTaBIEHUE O IMpeaMeTe, 3ajadax U MeroAax ¢usuku. B xone
HpOpa6OTKI/I 9TOM TEMBI CTYACHT JOJIKCH IMOHATH 'MIIOTE3bI M OKCIICPUMCHTA, B COTIACUH KOTOPBIX
poxnaaercst Teopusi. HeoOXoauMo MOHMMATh CBsI3b (M3UKU M JPYTUX €CTECTBEHHO-TEXHUYECKHUX
HayK.

CTyneHT JOJDKeH 3HaTh Pa3sMEpHOCTH (yHIaMEHTaIbHBIX (DU3NYECKUX BEIUYMH M YMETh
BBIBOJUTH PA3MEPHOCTH BEJIMYUH, IPOU3BOAHBIX OT HUX.

CTYJIGHT TAaKXXE AOJDKCH YETKO 3HATh MPECAMCT HU3Y4YCHHA MCXAaHUKH, KaK pa3aciia (1)I/ISI/IKI/I,
MIPUHIUI JISJIEHUS] MEXaHUKU Ha pa3ziesibl, OCHOBHBIE (PU3NYECKHE MOJIEIH.

IInan uzyuenus memoi:
[Ipeamer, 3agaun u MeToabI PU3KKH, OOIIIAsI CTPYKTYpa Kypca (GU3UKH.
OnmnplT, TUIIOTE3a, TEOPUS.
Ponb skcniepumenTa B pusmke.
Ponp maremaTuku B puzuke.
®dusuka u ecrecTBoO3HaHue (reorpadusi, aCTPOHOMHSI, T€OJIOTHUSI, XUMUSI, OUOJIOTHS).
Poinb ¢pu3uku B pa3BUTUM TEXHUKU U POJIb TEXHUKU B PA3BUTUU (PU3UKH.
10
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http://www.edu–all.ru/
http://www.edu.ru/
http://www.elibrary.ru/
http://www.mgounb.ru/

dusnueckue MoIEIN.

KommnbroTepsl B COBpeMeHHON (pU3UKE.

Ponw ¢pusuku B 06pazoBaHum.

10. Pons m3mepenus B pusuke. Pazmeprnoctu ¢pusnueckux BennuuH. Cucrema CU.

11. Ilpenmer 1 3a1aua MEXaHUKH.

12. Kunemaruka, craTuka, TUHAMHUKA, KJIACCHUECKas M KBAaHTOBAs MEXaHHKA, PESITHBUCTCKAs
MEXaHHKa.

13. OcHoBHBIC (hM3WUECKHE MOJIENH: dYacThia (MaTepuanbHas TO4YKa), CHUCTEMa YacCTHII,

abCcoMIOTHO TBEPI0E TEJI0, CIUIONIHAS CPeia.

© oo~

Pexomenoyemas numepamypa: 1, 4,7, 9, 10, 14, 21, 22, 24, 26, 29, 39, 40, 41, 42, 44.

Bonpocwi u 3a0anus ons camonpoeepxu.
Uro uzyuaer puszuka?
KakoBa ctpykrypa Kypca ¢pusuxu ?
B yem oTiMuune runoTessl OT TEOpUn ?
KakoBa poinb skcriepuMenTa B pusuke ?
B yem oTiinume ot HaOMIOAEHUS U SKCTIEpUMEHTA ?
Kakue ocHOBHBIC MOJIenH B (pu3uKe BbI 3HACTE ?
Uro Takoe u3mMepeHue GU3nYecKoil BETUIUHBI ?
Kak onpenensiercst pazMepHOCTb (PyH/IaMEHTAJIbHBIX BEIUYUH U IPOU3BOHBIX OT HUX ?
Uro sBisieTCs MPEAMETOM U3yUeHUS] MEXaHUKU 7
10 KakoB 0CHOBHOI MPUHIINT pa3esieHHs] MEXaHUKU Ha pa3ieibl ?
11. ChopmynupyiiTe mOHATHS 00 OCHOBHBIX (PU3MUYECKUX MOJEIAX B MEXaHUKE 7

CoNoO~WNE

Kunemaruka.

HpI/I H3y‘IeHI/II/I IIaHHOfI TEMBI CTyIICHT JOJIPDKCH YC€TKO YﬂCHHTL 3aJa4ul KMHCEMAaTHUuKH, KaK pasz[eﬂa
MexaHukd. CTyqeHT HOoJbKeH 00JafaTh HaBBIKAMU OMHCAHMS MEXAHHYECKOTO TBUKECHHS, U YMETh
BBIBOJIUTH (PU3MUECKHE BEIIMYMHBI, XapaKTEPU3YIOIIME JaHHOE JIBHKeHue. VIMeHHo B 3TOM paszaene
CTYICHT BIIEPBBIE 3HAKOMHTCS C MpaBWJIaMUd NpUMEHEHHs AuQQepeHInaIbHO-UHTErPaIbHOTO
aHaJiIn3a K OITMCAHHUIO HepeMCHHI)IX BO BpCMCHI/I UB HpOCTpaHCTBe (1)I/ISI/I‘ICCKI/IX npouecc03.

IInan uzyuenus memol:

Cucremsl oTcuéra.

KunemaTtnka marepruanbHON TOUKH.

KoopanHaTHBIN 1 BEKTOPHBIHN CIIOCOOBI OMUCAHUS TOJIOKEHHS] MaTepUAIbHOM TOUKH.
CkasnsipHble U BEKTOPHbIE (PU3NUECKHIE BETUUUHBI.

Pannyc-sexrop. Tpaexkropus. Bekrop nepemelenus.

CxopocCTb.

Yckopenue.

O cwmbIciie MPOU3BOIHOM U MHTErpalia B IPUIIOKEHUH K (PU3NYECKUM 3ajjauaM.
IlocTynaTenbHOE U BpaIaTeabHOE JBUKCHMUSL.

0. HopmasnpHOE 1 TaHTeHIHATbHOE YCKOpeHHs. Kpyr KpUBU3HBIL.

1. YrnoBas ckopocTb. LleHTpocTpeMuTensHOe yCKOpeHHe. YTI0BOE YCKOPEHHUE.
12. CBsi3b TMHEWHBIX M YTIIOBBIX KHHEMAaTHYECKUX MTapaMETPOB.

13. DnemMeHThl KHHEMATUKU a0COIOTHO TBEPJOTO Tena.

14. TloctynaTenpHOE U BpaliaTeIbHOE IBHKCHUE TBEPIOTO Tea.

15. BekTtopHOE pOHM3BEICHHE.

16. ®opmyna Ditnepa.

17. Crenienu cBOOObI TENA. YTIIBI Diinepa.

18. Croxublie nBrkeHus. OTHOCUTEIIBHOE, TIEPEHOCHOE U a0COFOTHOE JIBH)KCHUE.

RRpOooo~NoO WD E

Pexomenoyemasn numepamypa: 1,4, 7,9, 10, 14, 21, 22, 24, 26, 29, 39, 40, 41, 42, 44.
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Bonpocul u 3a0anus ons camonposepxu:
KoHTponbHble Bonpockl

=

Urto Ha3bIBaeTCs MaTepUalibHON TOUKOM? [loueMy B MexaHMKe BBOIAT TaKyrO MOJIENb?
Yro Takoe cucrema orcuera’?
3. Uro Takoe BekTop nepemernienus? Beeraa mu Moayp BEKTOpa MEPEMEIIEHUSI PaBEH OTPE3KY
IIyTH, IPOIIEHHOMY TOUKOM?
4. Kakoe BH>KEHHE Ha3bIBA€TCS MOCTyNATEIbHBIM? BpalaTeIbHbIM?
JlaTe ompezesieHUss BEKTOPOB CpeIHEH CKOPOCTH M CPEAHEro YCKOPEHHS, MIHOBEHHOMU
CKOPOCTHU U MTHOBEHHOT'O YCKOpeHHs. KakoBbI ux HanpaBieHuUs?
6. Uro xapakTepu3yeT TaHTEHIHAIbHAs COCTaBisAImas yckopeHus? HopmanbHas
cocTaBJsronias yckopenusi? KakoBbl ux Mmoaynu?
7. BO3MOXHBI JIM JBUXEHHUSA, NPU KOTOPBIX OTCYTCTBYET HOPMaJbHOE YCKOpeHHUe?
Tanrennuansaoe yckopenue? [IpuBeaure npumepsl.
8. Uro Ha3bIBaeTCs YIJOBOH CKOpocThiO? YTioBbIM yckopeHuem? Kak ompenenstorcs ux
HanpaBJeHUs?
9. KaxkoBa CBsI3b MEXTY JIMHCWHBIMH U YTIIOBBIMU BEJIMYUHAMU?
3anaun

N

o

1. 3aBucuMOCTh TPONAEHHOTO TEJIOM IYTH OT BpPEMEHU 3a/JaeTcsi YpaBHEHHEM S =
A+Bt+Ct2+Dt? (C = 0,1 m/c?, D = 0,03 m/c®). Onpenenuts: 1) depes Kakoe BpeMs [OCIE
Hayala JBHWKEHHS YCKOpEHHUe a Tena OyleT paBHO 2 m/c?; 2) cpennee ycKopeHue <a> Telna
3a 9TOT MPOMexyToK Bpemenn. [ 1) 10 ¢; 2) 1,1 m/c?]

2. IlpeneOperaii CONPOTUBICHUEM BO3/1yXa, ONPENEIUTH Yroll, 0]l KOTOPHIM Tell0 OpPOIIEHO K
TOPHU30HTY, €CJIM MaKCHMaJlbHas BBICOTA MOJBEMA Tela paBHa 1/4 mMaabHOCTH €ro moJjera.
[457]

3. Komeco pagmyca R = 0,1 M Bpamjaercs Tak, 4TO 3aBHCHUMOCTH YIJIOBOH CKOPOCTH OT
BpPEMEHH 3aJaeTcsl ypaBHeHHeM ® = 2At + 5B t* (A=2 pazL/c2 1 B= 1 pag/c®). Onpenenuts
MOJTHOE YCKOpeHHe Touek obona Kojeca yepe3 | ¢ mocie Havana BpalleHHS W YHCIIO
000pOTOB, CAETAHHBIX KOJIECOM 3a 3TO BpeMs. [a = 8,5 m/c?; N= 0,48]

4. HopmanbHOe yCKOpEHHE TOYKH, JIBIKYIIEHCS MO0 OKPY)KHOCTH pammyca R = 4 M, 3agaercs
ypaBHeHHeM a = A+Bt + Ct? (A=1 m/c?, B =6 m/c®, C =3 m/c?). Onpenenutsb: 1)
TaHT€HIIMAJIbHOE YCKOPEHHE TOYKU; 2) MyTh, MPOHUJIEHHBIM TOUYKOM 3a Bpems t=5 c mocie
Hayasa JBIKEHUS; 3) MOJTHOE YCKOpEeHHe Al MoMeHTa Bpemenu t=1c. [1) 6 m/c; 2) 85 m;
3) 6,32 m/c?]

5. UYacrora BpalmieHus Kojieca MpU paBHO3aMEUICHHOM JIBI)KEHUU 3a t =1 MUH yMeHBIIUIACh
or 300 go 180 mum-l. Ompenenutsb: 1) yriioBoe yckopeHHe KoJjeca; 2) YHCIO MOJHBIX
000pOTOB, CAETAHHBIX KOJIeCOM 3a 3To Bpems. [1) 0,21 pa,u/cz; 2) 360]

6. Juck pagmycom R=10 cM Bpamaercs BOKpYr HEMOIBUKHONW OCH TaK, YTO 3aBUCHUMOCTH
yTJjla OBOPOTA pajuyca JUCKa OT BPEMEHHU 3aJacTcs ypaBHeHHeM ¢ = A +Bt + ct® + D}
(B= lpan/c, C=1 pan/c’, D = | pan/c®). Onpenennts 1st TOUeK Ha 06OE KOIECA K KOHILY
BTOPO CEKyH/bI TMOCJIE Havaiga JBWKEHHUs: |) TaHTEeHIHAIbHOE YCKOpEHHE ai, 2)
HOpMaJIbHOE YCKOPEHHE apn; 3) mosiHoe yckopenue a. [1) 0.14 m/c%; 2) 28,9 m/c%; 3) 28,9

2
Mm/c]
_}
MatepuanbHas Touka M ABUKETCS IO OKPYKHOCTH CO CKOPOCTBHIO ¥ Ha puc. 1 nmokasan rpaduk
%
3aBHCUMOCTH MPOEKIHH cKopocTH V. oT BpeMeHM (¥ — eIMHMYHBIA BEKTOP MOJNOXHMTEILHOTO
_}
i

HaIllpaBJICHU, VT — HPOCKIHA Ha 3TO HaHpaBJ’ICHI/IC). Kakoe IIpyu 3TOM BEKTOP MOJHOIO
YCKOpeHMs Ha pI/IC2 HUMCECT HAIIPABJICHUC ?

12



v

Puc. | Prc. 2

JAnHamMuka MaTepUaJIbHON TOYKH.

HpI/I HU3YUCHUU I[aHHOfI TEMbI CTYACHT HOJDKCH YCTKO YACHUTH 3aJa4d JUHAMUKH, KaK pasaciia
MexaHukd. CTyIeHT AOJDKEH MOHUMaTh, YTO MNPUYMHON JIOOOT0 MEXaHHYECKOIO JIBHXKEHUS
SABJISICTCA ﬂeﬁCTBHe CHJIbI, KOTOpad B CBOIO OYCPCAb SABJIACTCA HpI/I‘II/IHOﬁ BO3HUKHOBCHUSA
yckopeHus Tena. Bes MexaHuka onupaercs Ha TpU OCHOBHBIX 3akoHa Hpl0TOHA, exalue B OCHOBE
BCEHl KJIACCHUECKOM MEXaHUKU, 1/13y11a}01uel71 ABWXKCHUA TCJI CO CKOPOCTAMHM MHOIO MCHBIIC
CKOPOCTH paclpoCTpaHeHUs cBeTa B Bakyyme. CTyAEHT JOJKEH 3HaTh (PyHIaMEHTAIbHBIE CUIIBI B
MEXaHUKe, yMETh ONUCHIBATHh HX JeWcTBHE. B 53TOM pazzaene penepHON SBISIETCS TeMa
rpaBUTAMOHHOTO ToJs. HeoOXxoIuMo 4eTKo ySICHHUTH, YTO JII000€ CHIIOBOE IMOJIe — 3TO, MPEeXkIe
BCEro JeWCTBUE WM B3aUMOJCHCTBUE HA MaTEPUIO, ONMCHIBAEMOE Yepe3 Kakoi-mubo 3akoH. Eciu
pedb HIET O TPAaBUTAIMOHHOM TIIOJie, TOTJa TaKUM 3aKOHOM fBIIETCS 3akoH BceMupHOro
TATOTEHUS. Bce Mo OMMCHIBAIOTCS B NMPUHLMIE OJWHAKOBO: YEPE3 3aJaHUE I KaXKIAOW TOUYKU
MPOCTPAHCTBA BEKTOPHOM BEIMYMHBI — CHJIOBOW XapaKTEPUCTUKU TMOJSI, M CKAISIPHOM —
SHEPreTUYECKOM.

LInan uzyuenus memoi:

OcHoBHasl 3a1a4a MEXaHUKH.

NHepuynanpHble 1 HEMHEPIHUAIBHBIE CUCTEMBI OTCYETA.
[Tpuaumn otHOCcUTENbHOCTH ["anumes.

Macca 1 uMIysbC Tena.

ITonsaTue cuibl, BUJBI CUII, PyHIaMEHTAIbHBIE CUJIBL.
3axonsl HeroToHa.

VYpaBHEHME JBUKEHUS.

3aKOH COXpaHEHHS UMITYJIbCA JUIsl 3AMKHYTBIX CUCTEM.
. 3aKOH BCEMHUPHOTO TSATOTECHHUS.

10. I'paBuTaLInOHHOE TIOTIE.

11. IToreH1an rpaBUTALIHIOHHOTO TOJISL.

wCoNoOR~WNE

Pexomenoyemas numepamypa: 1, 4,7, 9, 10, 14, 21, 22, 24, 26, 29, 39, 40, 41, 42, 44.

Bonpocw u 3a0anus ons camonpogepxu:
KoHTpospHbIE BOITPOCHI

1.Kakag cucrema orcuera HasblBaeTcsl HMHepHUaibHON? [loueMy cucrema oTcuera, CBSA3aHHASA C
3eMJiell CTporo roBopsi, HEMHEpLUUaIbHa?

2.Yto takoe cuna? Kak ee MOKHO OXapaKTe€pU30BaTh?
3.SBnsiercs u nepBhIi 3ak0oH HeroToHA cieacTtBruemM BToporo 3akoHa? [louemy?
4.ChopmynupoBaB Tpu 3akoHa HpI0TOHA, MMOKaXHUTE, KAKOBA B3aUMOCBSI3b MKy ITHMH 3aKOHAMH.

5.B yem 3akmrodaercs MMPUHIOUIT HC3aBUCUMOCTHU JEeNCTBUS cun?
13



6.KakoBa ¢usuueckast cymHocTb TpeHus? B dem oTnmume cyxoro TpeHus ot xuakoro? Kakue
BU/IbI BHELIHETO (CyXoro) TpeHusi Bol 3Haere?

7.410 Ha3bIBaeTCAa MeXaHU4YeCKor cucteMoin? Kakne cucteMbl sSBISIOTCS 3aMKHYTHIMU?
8.B ueM 3akitouaeTcs 3aKOH COXpaHEeHMs UMITyJIbca? B Kakux cuctemax OH BBITOJIHAETCA?

9.KakuMm CBOWMCTBOM MpOCTpaHCTBa OOYCIOBIMBAETCSA CIPABEAJIMBOCTh 3aKOHA COXpPaHEHUS
uMnyJbca?

10. Yto Ha3bIBaeTCS LMEHTPOM MacC CHCTEMbl MAaTepHAIbHBIX Touek? Kak IBWIKETCS IEHTP Mace
3aMKHYTOUN CUCTEMBbI?

Sagaun

1. Ilo HaKJIOHHOW IUIOCKOCTH C YIJIOM HakJOHa K TOPU30HTY, paBHBIM 30°, CKOJIB3UT TEJO.
OnpenenuTh CKOPOCTh Tella B KOHIIE TPEThEH CEKYHJBI OT Havyalla CKOJBXKCHUS, €CITH KO PHUIIUSHT
tpenus 0,15. [10,9 m/c]

2. Camorner onuceiBaeT nemio HecrepoBa panmuycom 80 m. KakoBa momkHa ObITh HaWMEHbINIAS
CKOPOCTh CaMOJIeTa, YTOOBI JICTYMK HE OTOPBAJICS OT CHJICHBS B BepXHEel yacTu netim? [28 m/c]

3.biiok YKPCIUICH Ha BCPIIMHC ABYX HAKJIIOHHBIX HHOCKOCTefI, COCTaBJIAOIINX C TOPU3OHTOM YTIJIbL

o= 30° u B = 45°. I'upu paBHOI Macchl (M=2 Kr) COEAMHEHbI HUTHIO, IEPEKUHYTON uepe3 OJIOoK.
Cuyurass HUTb M OJIOK HEBECOMBIMM, NPHHHUMAs KO3(PPULIUEHTH TpEeHHS TUPb O HAKIOHHbIE
wiockoctu paBubiMu T = O,l u mpeneOperas TpeHuem B OJIOKe, ONPENeauTh: 1) yCKOpEHHE, C
KOTOPBIM JIBUXYTCS TUpH; 2) CUILy HaTsKeHus HUTH. [1) 0,24 m/c; 2) 12 H]

4. Ha >xese3HOA0pOKHOI MmiaTdopMe yCTaHOBJIEHa Oe30TKaTHasl MyIIKa, U3 KOTOPOM MPOM3BOAUTCS
BBICTPEJI BJIOJIb TIOJIOTHA o1 yriioMm 45 © k ropu3oHTy. Macca miardopmel ¢ mymkoi :M = 20 T,
Macca cHapsja M=10 kr, ko3(pPUIHMEHT TpeHHs] MEXIy KojiecaMu IIaTGOpMbl U pelibcaMu K=
0,002. OmpenenuTh CKOPOCTh CHapsija, €ClU Tocie BhICTpena miatgopma oTKaTuiIach Ha pac-
crosiaue 3 M. [V =970 m/c ]

5. Ha karepe maccoif m = 5 T HaXxoAUTCs BOAOMET, BbIOpachIBarOIIMi | = 25 Kr/c BOABI CO
CKOPOCTBIO U V=7 M/C OTHOCHUTENbHO KaTepa Hazal. IIpeneOperas conmpoTHBIEHHEM JBUKEHHUIO
KaTepa, ompeNenTh: 1) CKOpoCTh Karepa depe3 3 MUH IOCJe Haudaja JABWKEHUS: 2) MpeaeiabHO
BO3MOXKHYIO CKOPOCTh Katepa. [1) 6,6 m/c; 2) 7 m/c]

PabGora, MOIIHOCTB, IHEPTHUSl.

[Ipyn wu3ydeHuH JaHHOW TEeMbl CTYAEHT JOKEH YETKO YSACHUTh Takue (QyHIaMeHTaJbHbIE
MOHATHSI KaK pa0doTa CHUIIbI, MOITHOCTE M dHeprus. CyIecTByeT Ba BUAa MEXaHHUECKON dHEPTUu:
KNHCTHUYCCKAs U IMOTCHIOUAJIbHAA. HepBBIﬁ BUJ DHEPIrur NMpUCyll ABMXXYIIUMCSA TEJIaM, BTOpOI71 —
TelaM, B3aMMOJICUCTBYIOIIMX C HCTOYHMKOM CHJIOBOTO 1Mojds (B JaHHOM pasjene —
rpaBUTAllMOHHOr0). CTyJeHeeT NOJKeH IMOHMMATh 3aKOH COXPAHEHMs IOJIHOM MeXaHH4eCKOn
SHEPTUU U YMETh €r0 MPUMEHSTh Ha IPAKTHUKE.

IInan uzyuenus memol:
1. PabGota cuibL.
2. MOUIHOCTB.
3. Kunerndeckas sHeprusl.
4, Pabora B MOTEHIHAILHOM IIOJIE.
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KoncepBatuBHbIE CUIIBI.

[TorenmanpHas 3HEPTHS.

Bunpl noTeHIMaNbHOM SHEPTUU (SHEPTHUS BO BHELIHEM T0JI€, SHEPTUS IPY>KUHBI).
3aKOH COXpaHEHMSI MEXaHNYECKON PHEPIUH B IOTEHIIMAILHOM I10JIE.

Cuna ynpyroi nedopmaruu. 3akoH ['yka.

10 HexoHcepBaTuBHBIE CHITBI.

11. O6medu3nuecknii 3aKOH COXpaHEHHUS SHEPTHH.

12. Ynupyroe u Heynpyroe coyJapeHue Tei.

© oo

Pexomenoyemasn numepamypa: 1,4, 7,9, 10, 14, 21, 22, 24, 26, 29, 39, 40, 41, 42, 44.

Bonpocul u 3a0anus ons camonposepxu:
KoHTponbHble Bonpochl

1. B yewm paznuuue MeXAy HNOHATHUSMH 3Hepruu u padotsl? Kak HaliTh paboTy nmepeMeHHOMI
CUIIBI?
2. Kakyio paboTy coBepmiaeT paBHOJCHCTBYIOIIAs BCEX CHJI, MPHIOXKEHHBIX K TeIy,
PaBHOMEPHO JBUXKYIIEMYCS IO OKPY>KHOCTHU?
Yro Takoe MoutHocTh? BriBecTr ee popmyimy.
4. JlaWiTe ompeneneHHs W BbIBeAUTe (HOPMYINBI A HU3BECTHHIX BaM BHUJAOB MEXaHHUYECKOM
SHEPIrUH.
KaxoBa cBsA3b MEX 1y CHIJION U MOTEHIIUAIBHOW SHEPrue?
6. Ilouemy n3MeHEHHE MOTEHIIMAILHON SHEPTUH 00YCIOBICHO TOJIBKO paboTONH KOHCEPBATUBHBIX
cun?
7. B dem 3aiitouaercs 3aKOH COXpaHEHHs MEXaHW4YecKoM sHepruu? Jlisi Kakux CHCTEM OH
BBINIOJIHSETCS?
8. HeoOxomumo 5 yciiOBHE 3aMKHYTOCTHM CHCTEMBI [UISi BBINIOJHEHUS 3aKOHA COXPAaHEHHS
MEXaHUYECKOW SHEPrun?
9. B yem ¢wu3mueckas CymIHOCTh 3aKOHA COXpaHEHUsS W IpeBparieHus sHepruu? [louemy oH
sBIsieTcs (PyHIaMEHTAIbHBIM 3aKOHOM TIPUPOIBI?
10. KakuM CBOWCTBOM BpeMEHH OOYCIIOBIMBAETCS CIPABEUIMBOCTh 3aKOHA COXPaHEHUS
MeXaHU4eCKOH sHeprun?
11. Yro Takoe moTeHIUANbHAS iMa? MOTEHIIUATILHBIN 6apbep?
12. Kakue 3aKi1r0ueHHs 0 XapakTepe JABUKEHUs TeJl MOXKHO C/eflaTh U3 aHallu3a MOTEHIMAIbHbBIX
KpUBbIX?
13. Kak oxapakTepu30BaTh MOJOXKEHHUS YCTOHUMBOIO M HEyCTOMYMBOrO paBHOBecHs? B uem ux
paznuuue?
14. Yem otiingaercst abCOIIOTHO YIPYTUil yaap OoT aOCOIOTHO HEYHIpyroro?
3amaun

w

o

1. Onpenenuth: 1) paboTy MOIHATHS Tpy3a IO HAKIOHHOW IJIOCKOCTH; 2) CpefHiol U 3)
MaKCHMaJIbHYIO MOLIHOCTH MOJBEMHOIO YCTPOMICTBA, €ciau Macca rpy3a 10 Kr, JuIMHa HaKJIOHHON
IUIOCKOCTH 2 M, yrojl €€ HaKJIOHa K TOpu3oHTY 45°, ko3¢ ¢unuent tpenus 0,1 u Bpems noabema 2
c.[1) 170 Tx; 2) 85 Bt; 3) 173 Br]

2. C OGamnu BbICOTOM 35 M ropusoHTanbHO OpomieH KameHb Maccou 0,3 xr. [IpeneOperas
COIMPOTUBIIEHUEM BO3AYyXa, OMPEeNuTh: |) CKOpOCTh, C KOTOPOW OpOIlIeH KaMeHb, eciu uepe3 1 ¢
MocJie Hayajga JABUKEHUs ero kuHerudeckas sHeprus 60 JIx; 2) moTeHIMANIbHYIO YHEPTUI0 KaMHS
yepe3 1c¢ mocne Hauana asuxenus. [ 1) 17,4 m/c; 2) 88,6 JIx]

3. [IpeneOperas TpeHHEM, ONPEIETUTH HANMEHBIITYIO BBICOTY, C KOTOPOM JTOIDKHA CKAThIBAThCS TEJIEKKA
C YETIOBEKOM TI0 KeJN00y, MepexoasieMy B MeTio paauycoMm 10 M, 4ToObl OHA clenana MOIHYIO
TIETJIIO U HE BhINAIa U3 kenoda. [25 M|
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4. Tlyns wmaccoir 10 1, 5ereBInas TOPU3OHTAIBHO CO CKOpocThio V = 500 M/c, momagaer B
OaTMCTUYECKUI MasiTHUK JUTHHON 1 M u Maccoit M = 5 kr u 3acTpeBaeT B HeM. OmpeneauTh yroi
OTKJIOHEHUs MasTHUKA. [18°30']

5. Tenmo mMaccoit m =4 xr gBUXKeTcsl co ckopocThio U=3 m/c u ymapsiercss 0 HEMOJBHXKHOE TEJO
Takol ke maccbl. CuMTas yaap LUEHTPajIbHBIM U HEYNPYTUM, ONPEAEIUTh KOJIUYECTBO TEIIOTHI
BbIIENIMBIIIeeCs npu yaape. [9 x|

YpaBHeHHe MOMEHTOB. JIBH:KeHHeE B 110J1€ IEHTPAJIbHON CHJIbI.

HpI/I HU3YyUCHUU ,[[aHHOfI TEMbI CTYACHT OOJIKCH OBJIAACTb TAKMMH ITOHATUAMHU KaK MOMCHT
CHJIBI © MOMEHT UMITYJIbCa, TIOHATH CMBICTT YPaBHEHUS MOMEHTOB M HAay4HUThCS MPUMEHSATH €ro Ha
MpaKTHKE.

1Inan uzyuenus memol.

MOMEHT CUIIBL.

MOMEHT uMITyJIbCa.

YpaBHEHHE MOMEHTOB.

3aKOH COXpaHEHUsS MOMEHTAa UMITYJIbCA.
MoOMEeHT nHepLIHUHU MaTepUaTbHOU TOUKH.
JIBr>KeHUeE B 1OJI€ [ICHTPATbHON CUITBL.
JIBu>KeHHe 1eHTpa Macc.

3amaua ABYX TeJl.

. 3axonsl Kenuepa.

10. KocMugeckue CKOPOCTH.

11. 3akoHBI COXpaHEHUS U CUMMETPHS IPOCTPAHCTBA U BPEMEHHU.

CoNoO~wWNE

Pexomenoyemas numepamypa: 1, 4,7, 9, 10, 14, 21, 22, 24, 26, 29, 39, 40, 41, 42, 44.

Bonpocwr u 3a0anus ons camonpogepxu:

1) Yro Takoe MOMEHT CHJIbI?

2) Yto Takoe MOMEHTa UMITyJbca?

3) Kak cBsi3aHbl MOMEHTBHI CHIBI W HMIylbca? KakoB (H3MYECKHl CMBICT ypaBHEHHUS
MOMEHTOB?

4) CohopmynupyiiTe 3aKOH COXpaHEHHsS MOMEHTa UMITyJibca? B Kakux cucTeMax BBIMOJIHSICTCS
aToT 3aKkoH? [IpuBenure npumepsi?

5) Kakue cuibl Ha3bIBAIOT OTCHIIUATBHBIMU?

6) Yto Takoe KOHCEPBATHBHBIC M HEKOHCEPBATUBHBIC CUJIbI?

7) Uro Takoe 1eHTpanbHoe moe cui ? Kakoe mose Ha3pIBaeTCs OAHOPOAHBIM ?

8) KakoBbl 00IIMe 3aKOHOMEPHOCTH JIBMKCHHUS YaCTHIBI B IIEHTPAIBHOM CHIIOBOM
KOHCEPBAaTUBHOM H10JIE ?

9) B yem 3akiouaercs nmpobieMa IByX Tel ?

10) Chopmynupyiite 3akoHbl Keriepa ?

11) BeiBeiuTe TEPBYIO, BTOPYIO U TPEThEO KOCMHYECKHE CKOpOcTH ? BpIBemute ypaBHEHUS
TPAEKTOPHUI IBUKEHUH T€J, IBUKYIIUXCS C STUMH CKOPOCTSMH.

Hem{epuua.m,m,le CHCTEMBI OTCUYETA.

HpI/I HN3YyUYCHUU )IaHHOfI TEMBI CTYACHT [OJIKCH IIOHATH, YTO q)yHI[aMeHTaIH)HI)Ie CHIJIbI,
HU3YUCHHBIC UM PAHHCC, ABJAKOTCA 10 ONPCACIICHUIO HBIOTOHOBCKHMMU, T.C. «3a IJICUAMUW) 3TUX CHUJT
CTOAT O6T)6KTI)I, ,ZICI\/'ICTBYIOHII/IG Ha AAaHHOEC TEJIO. Cuel HHCPLWH, YIYUTBIBACMBIC IIPpHU MEPEXOAC B
HCHUHCPLIUAJIBHBIC CUCTEMbI OTCUYCTA, HC ABJIAAFOTCS HBFOTOHOBCKHUMU.

IInan uzyuenus memoi:
1. Omnucanue ABMKEHUN B HEMHEPLUAIBHBIX CUCTEMAaX OTCUETA.
2. Cunbl unepiuu. LlentpobexHas cuna, cuna Kopuonuca.
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3.

1)
2)
3)
4)

5)

6)

3aKOHBI COXpPAaHCHUA B HCUHCPUHUAJIBHBIX CUCTEMAX OTCUCTA.

Pexomenoyemasn numepamypa: 1,4, 7,9, 10, 14, 21, 22, 24, 26, 29, 39, 40, 41, 42, 44.

Bonpocul u 3a0anus ons camonposepxu:

Kakue cucreMbl Ha3bIBalOTCS HHEPLUAIBHBIMU U HEMHEPLUAIbHBIMU ?

B yem cocTout onMcaHne ABMKEHUS B HEMHEPLIUAIBbHBIX CHCTEMax oTcueTa ?

B kaxom ciyuae Ha Teno AeMCTBYET CUila MHEPLUU IOCTYNATEIbHOIO ABUKEHUS 7

B kakoM ciydae Ha Teno JeicTByeT LeHTpoOexHas cuia ? OT Kakux napaMeTpoB Tena U
€ro JBM)KEHUS M KaK 3aBUCUT LIEHTpOoOekHast cuia ?

B kakom ciyuae Ha Teno aeiictByer cuia Kopuonuca? OT Kakux mapaMmeTpoB Tejla U €ro
JBYOKCHMSI U Kak 3aBUCUT cuiia Kopronnca?

Kaxue npupoHbie SiBIEHMS IOATBEPKAAIOT AeiicTBUE cuiibl Kopuomuca ?

MexaHnka TBepAOro TeJa.

[Ipy wu3ydyeHHH MAAHHOW TEMBI CTYJICHT JODKEH YETKO VYSICHUTHh CHOCOO OIMCaHUS
BpaHIaTeJH)HOFO JOBUXXCHUA a6COJIIOTHO TBepI[I)IX TCII. ECJII/I TCJIO HpI/I CBOEM JBUXCHUC
UCHBITHIBACT ehopMallii, KOTOPHIMU HEJb3s MpeHeOpedb, TOra HEOOX0AUMO YUUTHIBATh YIIPYTUe
CBOMCTBA Tela.

CTyneHT AOKeH MOHMMATh Pa3HUIly MEXAYy YIPYTUMH M HEYNpPYyruMu AeGopManusMu U
3HATh, YTO JIFO00E YIPyro 1ehOPMUPOBAHHOE TEIIO HAKATUIMBACT B C€0€ MOTEHITMAIBHYIO YHEPTHIO,
KOTOpasi MpHU HCYE3HOBEHUH Je()OpPMHUPYIOIMIUX CHII, OyIeT 3aTpayuBaThCsi Ha BOCCTAHOBIJICHHE

TCI1a.

Inan U3y4ernus memaol.

wCoNoO~WNE

JIBM>KEHHE TBEPIOTO TeEa.

3aKOHbBI COXPAHEHUS UMITYJIbCa U MOMEHTA UMITYJIbCA IIPU JBUKEHUU TBEPIOTO TeEa.
JluHaMKKa BpalaTeIbHOTO IBUKEHUS, MOMEHTBI HHEPIIMM TBEPAOIO TEIA.

Ten3zop u"epuuu. I'1aBHBIE OCH HHEPIUU.

Kunernueckast 3Heprusi BpallaTelabHOTO IBUKECHHUS.

VYpaBuenus Ditnepa.

Teopema Illteiinepa.

[IpuMeHeHne 3aKOHOB BpaIATEIbHOIO IBHKEHHUs. [ MpOocKoII.

DNEMEHTBI TEOPUH YIIPYTOCTH.

10 VYupyrue cBoiicTBa e, KO3()PHUIHEHT yIPYTroCTH.
11. 3akon I'yka. Moayns FOnra.
12. Dueprus neopMUPOBAHHOTO TEIIA.

Pexomenoyemas numepamypa: 1, 4,7, 9, 10, 14, 21, 22, 24, 26, 29, 39, 40, 41, 42, 44.

Bonpocul u 3a0anus ons camonposepxu:

KOHTpO/bHbIE BOMPOCHI

N =

UTo Takoe MOMEHT HHEPLIUH Tena?
KakoBa posp MOMEHTa MHEPIIMHU BO BPAIIATEIbHOM JIBHKECHUU?

KakoBa ¢Qopmyna st KHHETHYECKOM SHEprum Tella, BPAILIAIOMIEToCcs BOKPYT
HEIOABMIKHOM OCH, M KaK CE BBIBECTH?

UYro Ha3pIBa€TCSI MOMEHTOM CHJIBI OTHOCHUTEJIBHO HENOABUKHOW TOUYKH? OTHOCUTEIIBHO
HernoABKHOM ocu? Kak onpenernsercsa HanpaBJIeHUE MOMEHTA CUJIbI?

BeiBenute u copmynupyiiTe ypaBHEHHE TUHAMHUKHN BpallaTeIbHOTO JBWKEHUS TBEPIOTrO
Tena.

Yro Takoe MOMEHT MMITyJbCa MaTepUalIbHON Touku? TBeproro tena? Kak ompexnensercs
HaIpaBJIeHHE MOMEHTA UMITyJIbca?
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7. B dyem 3akmodaercs (Gu3HUecKas CYIIHOCTh 3aKOHA COXpaHEHWs MOMEHTa uMIynbca? B
KaKUX cucTeMax oH BhinonHseTcs? [IpuBenuTe mpumepsl.

8. Kakum cBONCTBOM CHMMETpPHM HPOCTPAHCTBA OOYCIIOBJIMBAETCS CIPABEAJIMBOCTH 3aKOHA
COXpaHEHUSI MOMEHTA UMITYJIbCa?

9. ComocTtaBpTe OCHOBHBIE YpaBHEHHS JWHAMUKHA I[OCTYNATENBHOTO M BpallaTelbHOIro
JBMKEHUH, TPOKOMMEHTHPOBAB UX aHAIOTHIO.

10. Yrto Takoe cBoOomHble ocu (riaaBHble ocu uHHepnuu)? Kakue M3 HUX SBIAIOTCA
YCTOHYUBBIMU?

11. Yro Takoe rupockon? KakoBbl 0oT0 OCHOBHBIE CBOMCTBA?

12. Cdopmynupyiite 3akon ['yka. Korma on cripaBeiiuB?

13. Jlaiite oOObBsCHEHHE KAueCTBEHHOH JauMarpaMMmbl HampspkeHHd. YTo Takoe Mpeaelsl
MPOMOPLHUOHAIBHOCTH, YIIPYTOCTH U IPOYHOCTH?

14. KaxoB ¢usnveckuid cMpica moayins FOura?

3agaun

1. C oxHOTO YpOBHM HAKJIOHHOW TJIOCKOCTH OJHOBPEMEHHO HAYMHAIOT CKAaThIBAThCs 0e3
CKOJIb)KEHHS CIUIOIIHBIE IMJIWHAP M IIap OJWHAKOBBIX MAacC M OJWHAKOBBIX PaAJUYCOB.
Omnpenenuts: 1) oTHOLIEHHE CKOPOCTEN LMJIMHAPA U 11apa 11a JaHHOM YPOBHE; 2) UX OTHOILEHHE B
JTaHHBIM MOMEHT BpemeHH. [1) 14/15; 2) 14/15]

2. K 0601y 0THOPOJIHOTO CILIONIHOTO JAUCKa paauycom 0,5 M mpuiioKeHa MOCTOSTHHAsS KacaTelbHas
cwia F=100 H. Ilpu BpameHuu aucka Ha HEro AEHUCTBYeT MOMEHT cui Tpenus M=2 H-wm.
Onpenenuts Maccy JHCKa, €CIM MU3BECTHO, YTO €T0 YIJIOBO€ YCKOPEHHE a MOCTOSIHHO H
paBHO12 pan/cz. [32 kr ]

3. Uepe3 HEMOABMKHBIN OJIOK B BUJE OAHOPOJHOTO CILIOIHOTO UIUHAPA Maccoil 1 Kr nmepekuHyTa
HeBecOMasi HUTh, K KOHIIAM KOTOpPOH MpUKperuieHbl Tejaa mMaccamu 1 kr u 2 kr. IlpeneOperas

TPEHHEM B OCH 0JI0Ka, OMPEENIUTh: 1) yCKOpeHue TPy30B; 2) OTHOLICHUS CHJI HATSHKEHUS HUTH. [ 1)
2,8 m/c?; 2) 1,11]

4. CKOpOCTh BpAIGHHS KOJECd, MOMEHT WHEPLMH KOTOPOTO 2 Kr* M, BpAIIAOMIErocs MpH
TOPMOXKEHUH PaBHO3aMEIIEHHO, 3a BpeMs | MuH ymeHbimiack oT 300 o6/mun no 180 o6/mMuH.
Omnpenenuts: 1) yrioBoe ycKopeHHE Kojeca; 2) MOMEHT M Cuilbl TOPMOXEHHUs; 3) paboTy CHIIbI
topmokenus. [1) 0,21 pan/c; 2) 0,42 H-m; 3) 630 [Ix |

5.Yenosek maccoil 80 Kr, cTOSIIMN Ha Kparo FOPU3OHTANBbHOW Iuatdopmbl Maccoit M=100 «r,
BpalaloIIEiCs M0 MHEPIUN BOKPYT HETOABMKHON BepTHKaJIbHOU ocH ¢ yacToToi 10 060poToB B
MUHYTY, NEPEXOUT K ee 1eHTpy. Cunrtas miatpopMy KpyribiM OJHOPOIHBIM AMCKOM, a YEJIOBEKa
TOYEUHOW MAaCCOM, OMpeNeInTh, C KaKoW 4yacToToW Oyaer Toraa Bpamarbes muiatdopma. [26
00/MuH |

6. OmpeaeNuTh OTHOCHTEJIbHOE YJUIMHCHHE AJTIOMUHHEBOTO CTEpXKHS, €CIH TPH €Tro

pacTsbkeHUU 3aTpadeHa padota 021 JIxk. JlnuHa cTepkHs 2 M, IJIOMIAlb OTIEPEYHOTO ceueHus |
2

MM*, Mmoayib FOnra miis amomunaus E = 69 I'Tla. [ 0,03]

PeassTUBHCTCKAS MEXAHUKA.

HpI/I HN3YUCHUHA JIaHHOﬁ TEMBI CTYACHT OOJDKCH YC€TKO ITOHUMATh MPCAINOCBUIKHW CO3JaHUs
CIICLIMaJIbHOM TCOpHUU OTHOCUTCIIBHOCTH. B QJICKTPOAUHAMHUKUN JOKA3bIBACTCA, YTO HNPCACIIbHAA
CKOpPOCTH pacCHpoOCTPaHCHHA MAaTCPHAIBHOI'O0 CUTHAJIa paBHA CKOPOCTH PaCIpPOCTPAHCHUSA CBETa B
BaKyyMC. Takum O6p8.30M, nepexon B Apyru€ CUCTEMbI OTCUECTA HC JOJKCH IIPUBOAUTH K TOMY, YTO
€CJIN TCJIO OTHOCHUTCIIBHO HeHOI(BH)I(HOﬁ CUCTEMBbI OTCYECTa ABUTAJIOCH CO CKOpPOCTBIO CBE€TA, TO
OTHOCUTEIbHO IOABMXKHOM  OHO 6y,HeT ABUTATbCA C OoIbIICH CKOPOCTBIO. HOBTOMY
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npeoOpa3zoBanus ["anmies, U CBA3aHHBIM C HUM KIACCUYECKUM 3aKOH CJIIOKEHHUS CKOPOCTEH, HE
MOJXOAAT Uil CKOpPOCTEH, OJIM3KMX K CKOpOCTH cBeTa B Bakyyme. [IpeoOpazoBanus Jlopenua
YAOBJIETBOPSIIOT YCJIOBUIO MHBAPUAHTHOCTH CKOPOCTH CBeTa. Bce ocTanbHbBIE BBIBOABI SIBIISIOTCS
CJIe/ICTBHEM MPUMEHEHUs TpeoOpa3zoBanuii Jlopeniia.

lInan uzyuenus memol:

[IpeobpazoBanus ["anues.

[IpuHUKIT OTHOCUTENIBHOCTH DUHILITEHHA.
[ToCTOSIHCTBO CKOPOCTH CBETA.

[Ipeo6pa3zoBanus JlopeHia 1jisi KOOPAUHAT U BpEMEHHU.
[IpeoOpa3oBaHus CKOPOCTH.

CokpalleHue JUIMHBIL.

3ameJIeHHe BpEMEHH.

PenstuBucTckuii UMITYIbC.

PenstuBucTCKast KHHETUYECKAsI SHEPTUSL.

0. DHeprus MoKosl.

1. DKBUBAJICHTHOCTh MAacCChl U SHEPTHUH.

12. TonHas penaTuBUCTCKAs SHEPTUSI CBOOOIHON MaTepHaIbHON TOUKHU.
13. 3aKOHBI COXpaHEHHUS HMITYJIbCa U YHEPTUH.

RBRooo~NoR~wNE

Pexomenoyemas numepamypa: 1,4, 7,9, 10, 14, 21, 22, 24, 26, 29, 39, 40, 41, 42, 44.

Bonpocul u 3a0anus ons camonposepku.
KoHTpOabHbIE BONPOCHI

1.B uem ¢u3uveckas CynHOCTb MEXaHUYECKOTO MPHHLIUIIA OTHOCHUTEIBHOCTH?

2.B 4em 3akiiro4aeTcs MpaBUiIO CIOKEHUSI CKOPOCTEH B KIACCHYECKOW MeXaHUKe?

3. KakoBbI IpHuMHbI BO3HUKHOBEHUS CIIEHUATIBbHON TEOPUU OTHOCUTEIBHOCTH?

4. B yeMm 3aKI1I04ar0TCsl OCHOBHBIE TOCTYJIAThI CIIEIMAIBHON TEOPUHA OTHOCUTENBHOCTU?
5. 3aBUCHUT JIM OT CKOPOCTH JIB>)KEHHSI CUCTEMBI OTCUETA CKOPOCTh Tella? CKOPOCTh cBeTa?

6. 3anummTe W NPOKOMMEHTHpYWHTe mnpeoOpa3zoBaHusi Jlopenua. Ilpum kakux ycCIIOBUSX OHH
nepexondr B npeodpazoBanus ["anunes?

7. Kakoii BBIBOJ O TPOCTPAHCTBE M BPEMEHH MOXKHO CJeJIaTh HA OCHOBE TMpeoOpa3oBaHUit
Jlopenma?

8. OmnoBpemeHHBI i coObITHS B cucteme K,', eciiu B cucteme K oHM MpoUCXOasT B OTHON TOUYKE
1 0JTHOBpeMeHHBI? B cucteme K coObITHs pa3o0ieHbl, HO oJHOBpeMeHHBI? OO0CHOBATH OTBET

9. Kakwue ciIeICTBUS BBITEKAIOT M3 CHEIUAIBHON TEOPUU OTHOCUTEILHOCTH JIJIS Pa3MepoB Tel U
JUTUTEIIBHOCTH COOBITUM B pa3HBIX cucTeMax oTcuera? OO0CHOBATH OTBET.

10. TIlIpm xakoW CKOpPOCTH IBWKECHUS PEISITHBUCTCKOE COKpAIlleHWE IJIMHBI JBIKYILErocs Teia
coctaBut 25%"?

11. B uem cocrour «1apagoKkcC 6J'II/13HCI_[OB)) " Kak €ro p3.3peI_I_II/ITB?

12. B uem 3akmouaeTcs pCHHTHBI/ICTCKI/Iﬁ 3aKOH CJIOXKCHUA CKOpOCTCf/'I? Kak IIoKa3aTb, 4TO OH
HaxXOoJUTCA B COTJIaCUU C ITOCTYJIaTaMU OuHImTeHA?
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13. Kak ompenensercss HHTEpBaJl MEXIYy COOBITUSIMHU? J[oKa3aTh, YTO OH SBISAETCS WHBAPUAHTOM
IIpYU IIEPEX0JI€ OT OAHOU UHEPLIUAIBbHON CUCTEMBI OTCYETA K IPYTOM.

14. Kakoli BUJ IMEET OCHOBHOM 3aKOH PEISTUBUCTCKONW TMHAMHUKH MaTepUaIbHOW TOukn? UeM oH
OTJIMYAETCS OT OCHOBHOTI'O 3aKOHA HLIOTOHOBCKOI MeXaHUKU?

15. B udem 3axkirouaercs 3aKOH COXpPaHCHUS PEIIATUBUCTCKOI'O I/IMI'I}/J'IBC&‘.7 peHHTHBHCTCKOﬁ Macchl?

16. Kak BbIpakaeTcs KHHETHYECKasi SHEPTUs B PEIATUBUCTCKON MexaHuke? [Ipu kakom yciioBumn
peNATUBUCTCKAst popMyria Al KHHETUYECKON SHEPTHH MEePEXOAUT B KIIACCUUYECKYI0 hopmymy?

17 ChopmynupyiiTe U 3aIUIINTE 3aKOH B3aMMOCBSI3M Macchl U 3Hepruu. B yem ero dusmueckas
cyurHocTh? [IpuBeanute npuMepsl €ro SKCIEPUMEHTAIBHOTO MOATBEPKICHUS.

3amaun

1.0npenenuts COOCTBEHHYIO JJIMHY CTEPXKHS (UIMHY, HU3MEPEHHYI0O B CHCTEME, OTHOCHTEIHHO
KOTOpOH

CTEpXKEHb IIOKOUTCS), €Cau B Ja0OpaTopHON cHUcTeMe (CUCTEME OTCYeTa, CBSA3aHHOM C
M3MEPUTEIBHBIMU TIpuOopamu) ero ckopocth V=0,8 C, mmuHa L=1 M u yrom Mexay HUM H
HanpasienueM apwkenns 30 . [Lo =1,53 m]

2. CoOCTBEHHOE BpeMsl )KM3HU YaCTHUIIBI OTIIMYaeTcs Ha 1,5% oT BpeMeHH KU3HU 110 HEIOIBHKHBIM
gacam. Onpenenuts = v/c. [0,172]

3. Teno ¢ maccoii mokost 2 Kr aBmxercs co ckopocthio 200 Mwm/c B cucreme K', kotopas cama
JBUKETCS OTHOCUTENBHO cucteMbl K co ckopocthio 200 Mm/c. Onpenenutb: 1) cKOpocTh Tena
oTHOCcHUTENbHO cucTeMsl K; 2) ero maccy B atoil cucreme. [ 1) 277 Mwm/c; 2) 5,2 xr]

4. BocCmonp30BaBIIMCh TEM, YTO HMHTEpBaJ]l — WHBAapUAHTHAs BEJIMYMHA TI0 OTHOIICHHWIO K
peoOpa3oBaHUsIM KOOPAMHAT, ONPENCTUTh PACCTOSIHHE, KOTOPOE MpOJIETEeN JI-ME30H C MOMEHTa
POXKICHHUS 10 paclaja, eCiIi BpeMs €ro >KU3HHU B 3TOH cucteMe oTcyera At = 5 MKC, a COOCTBEHHOE
BpeMs )KM3HU (BpeMs, OTCUUTAHHOE IO YacaMm, JIBHXKYILIUMCS BMecTe ¢ TesioM) t = 2,2 Mkc. [1,35 km

]

5. OmnpenemuTh CKOPOCTh, TPU KOTOPOH PEINSATHBUCTCKHA HWMITYJIBC YACTHUIIBI TPEBBIMIACT €€
HBIOTOHOBCKHI UMITYJIBC B TISITH pas. [0,98 c]

6. OnpenenuTh CKOPOCTH, MOJIYICHHYIO JIEKTPOHOM, €CJIH OH TPOIIET YCKOPSIIONIYI0 Pa3HOCTh
noreHiuanos 1,2 MaB. [2,86 Mw/c]

7. OnpenenuTs peaSsTUBUCTCKUN HMMITYJIbC 3JEKTPOHA, KHHETHYECKass 3Heprus koroporo 1 I3B.
-1
[5,34 10 H ]

KoJse0anust 1 BOJIHBI.

[Ipy w3yueHuu MAHHOW TEMBI CTYIEHT JOJDKEH 3HaTh, YTO HAa3bIBACTCA KOJEOAHUAMU H
BOJTHOBBIMH Tiporieccamu. CTYACHT JOMKEH YETKO YSICHUTh, YTO BOJHBI M KOJeOaHHS OO0
MIPUPO/IBI OMUCHIBAIOTCS €TUHBIM 00pa3zoM.

IInan uzyuenus memoi:
1. Tapmonmueckas cuia.
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[Tepuon, ammmutyna u asza Konedanmii.

MasTHUKH.

DHeprusi TapMOHUYECKHUX KOJICOaHM.

Crnoxenue xonebanuii. buenmus.

CrexTp Kosie0aHui, TOHATHE O pasiiokeHun Dyphbe.

3aryxaromue KojiebaHus, aBTOKOJIeOaHus, BBIHYXKICHHBIE Konebanus. [lapamerpudeckuit
pe30HaHC.

BonHoBbIE poneccsl.

9. ®da3oBas ckOpOCTh, AJMHA BOJIHBI, BOJIHOBOE YHCIIO, (Da30BbIi (GPOHT, BOJTHOBOM BEKTOP.
10. IIpoiosibHBIE U MONEPEUHBIE BOJTHBI.

11. BosnHoBOE ypaBHEHHE.

12. Ctosune BOJHBI.

13. 3ByKoBBI€ BOJIHBI, CKOPOCTh 3BYKa B razax.

14. 3ddext domrepa B akyCTHKE.

Nookrwd

«©

Pexomenoyemasn numepamypa: 1,4, 7,9, 10, 14, 21, 22, 24, 26, 29, 39, 40, 41, 42, 44.

Bonpocw u 3a0anus ons camonpogepxu:

1) Kakwue nporiecchl Ha3bIBAIOTCS KOJIeOATeIbHBIMU ?

2) Kakue koseOaHusi HA3BIBAIOTCSI CBOOOIHBIMU M BBIHY)KICHHBIMU ?

3) Kakwue kosebanusi Ha3bIBAIOTCS TAPMOHUICCKUMH ?

4) Yro Takoe MepHoJl, YaCTOTa, KPYroBas 4yacToTa, Gpaza 1 aMILIUTy1a KojaeOaHuii ?

5) Yro Takoe Ouenue ?

6) Kakwue BBl MasITHUKOB CYILECTBYIOT ?

7) BeiBeaute quddepeHiaibHoe ypaBHEHHE KoJeOaHH MaTeMaTHYECKOTO MasiTHUKA.

8) BeBeaure quddepeHIaIbHOE ypaBHEHNE KOJIeOaHU i IPYKUHHOTO MasTHUKA.

9) BsiBeaute quddepeHiraIbHOe ypaBHEHHE KoJeOaHUi PU3HMYECKOTO MasiTHUKA.

10) BeiBeaute GopMmynbl A Tepuoga KojeOaHHH MaTeMaTHYecKOro, MPYKHHHOTO |
(U3NIECKOTO MAITHUKOB.

11) B uem cOCTOUT siBJICHHE pe30HaHca ?

12) OxapaxTepu3yiTe CMBICI CIIEKTPATBHOTO Pa3JIOKCHUSI.

13) BostHOBOE ypaBHEHHE U CMBICI €r0 pelieHui. BuIbl pereHnit 1is miockux, chepudeckux
Y IAJIMHIPUYECKIX BOJIH.

14) MoHOXpoMaTH4YecKasi BOJTHA U €€ CBOWCTBA.

15) ®azoBast CKOPOCTh, UTMHA BOJIHBI, BOJIHOBOE YHCIIO, (a30BbIi (PPOHT, BOIHOBOM BEKTOP.

16) B uem oTinune MPOIOIBHBIX BOJIH OT HOMEPEUHBIX ?

17) IlpuBeaute npruMep CTOSYUX BOJIH.

18) Yem xapakTepu3yercsi 3ByKOBasi BOJIHA ?

19) Ot 4ero 3aBUCHT CKOPOCTb 3BYKOBOW BOJIHBI ?

20) B yem cmbica addekra [lomnepa B akycTHKe ?

MexaHUKAa JKUJAKOCTEH M ra3os.

HpI/I HSy‘IeHI/II/I }IaHHOfI TEMBI CTYJIeHT JOJDKEH YCETKO ITOHUMAThb paanuy B OIIHNCAaHUU
JIBDKECHUH JKUJIKOCTEH M ra3oB. OCHOBHBIM IOHATHEM B 3TOH TEME SIBJISETCS TaBJIEHHE B JKMIKOCTH
u razax. Heo0xoauMo 4eTKo 3HaTh, KAK MEHAETCS JABJICHHUE B CTOJIOE JKMIKOCTH U rasa.

Ilnan uzyuenus memoi:

CBOMCTBA JKUIKOCTEH M I'a30B.
[ToaBM>XHOCTH MOTEKYI.

CTONKHOBCHHUS.

JlaBnenue.

YpaBHEHHE COCTOSHUS.

I'mppocraTuka m a’pocraruka.

YpaBHEHHE TUIPOCTATUYECKOTO PABHOBECHSI.
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8. bapomerpuueckas dhopmyrna. ATMochepsl 3eMITH U TTaHET.

9. Jlunuu TOKA.

10. YpaBHeHUEe HEPA3PHIBHOCTH.

11. 3akon bepnymiu.

12. Pounb Bsizkoctu. @opmyna HeroToHa.

13. CranmonapHOe TeUeHHUE BSI3KOW KHUIKOCTH.

14. ®opmyna [lyaseitns.

15. Yucno Peiinonbca.

16. ITonsTue o TypOyneHTHOCTH. JITaMmuHapHOE U TypOYyJEHTHOE TCUCHHE.

Pexomenoyemas numepamypa: 1,4, 7,9, 10, 14, 21, 22, 24, 26, 29, 39, 40, 41, 42, 44.

Bonpocul u 3a0anus ons camonposepxu:
KoHTpObHbIE BONPOCHI

1.Yt0 Takoe naBieHueE B )KUAKOCTH? J[aBieHue - BeTMYMHA BEKTOpHAas uiK ckaiusipHasi? Kakosa
eauHuna aasiaeHust B CHU?

2. Chopmynupyiite u nosicuure 3akoHbl Ilackans u Apxumena. UTo Ha3bIBalOT JUHUEH TOKa?
TpyOKo#i Toka? UTo XapakTepHO /Jisl yCTAaHOBUBILETOCS TEYEHUS KUIKOCTHU?

3. KakoB ¢u3nueckuil cMbICI M Kak BBIBECTH ypaBHEHHME HEPa3pbIBHOCTH JIi HECKHMAEMOM
xuakoctu? Kakoll 3akoH BblpaxkaeT ypaBHeHHME bepHymin [ uaealbHOH HECKUMaeMOoi
KUAKOCTH? BpIBEAUTE 3TO ypaBHEHHUE.

4. Kak B IOTOKE JKHIKOCTH M3MEPHUTh CTATHYECKOE JaBJCHHE? JTUHAMHYECKOE JaBJICHUE? IOTHOE
nasiieHue?

5. Uro Takoe rpaiMeHT CKOPOCTH?
6. KakoB ¢usnueckuii cmpici k03pPuIeHTa TMHaAMUYeCKOM BI3KOCTH?

7. Kakoe TeyeHHe KUJIKOCTH Ha3bIBaeTCs JaMUHApPHBIM? TypOyneHTHeIM? UTO XapakTepuszyeT
yucio PeitHonpaca?

8. IosicHuTe (C BBIBOJOM) MpakTHYECKOe MpuMeHeHne MeTo10B Ctokca u [Tyaseitns.

9. KakoBbel TpPUYMHBI BO3HHUKHOBEHHUS JIOOOBOTO COMPOTHUBICHHS Tea, IBHXKYIIETOCS B
KUJIKOCTH? MOKET JIi OHO OBITh PAaBHBIM HYJIIO?

3amaun

1. Tobrii xenesnsii map (p= 7,87 r/em’) Becut B Bosayxe 5 H, a B Bome(p=1 r/em®) -3 H.
IIpenebperasi BHITAIKUBAIOLICH CHIION BO3/yXa, ONPENEIUTh 00beM BHYTPEHHEH MOJOCTH
wapa. [ 139 cv® ]

2. bak nunuuapudeckoil (opMmbl IIIOMAAbI0 OCHOBaHUA S= 1 M2 1 obbemoM V = 3
3amnojiHeH Bojioi. [IpeHeOperast BSI3KOCTBIO BOJIBI, ONIPEACIUTh Bpems I, HeoOXxoaumoe st
ornycromeHus 6aka, eclnu Ha JHe 0aka 00pa3oBalIOCh KPYIJIO€ OTBEPCTHE IUIOLIA/bI0 S =
10eM?.[13 mu]

3. Ha ropusoHTaabHOM MOBEPXHOCTH CTOMT LMJIMHAPUYECKUN COCYA, B OOKOBOIl MOBEPXHOCTH
KOTOpOTO WMMeeTCsl OTBepcTHe. llomepedHoe cedeHne OTBEpCTHsI 3HAYUTEIHHO MEHBIIE
MOTIEPEYHOr0 CeueHusi caMoro cocyna. OTBepcTHE pacmoyioKEeHO Ha paccTosIHUU 64 cMm
HUJKE YPOBHS BOJIBI B COCYJE, KOTOPBIN MOIEPIKUBACTCS TIOCTOSHHBIM, H HA PACCTOSIHHU
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25 cM ot aHa cocyna. [IpeneOperas BI3KOCTBIO BOJBI, OMPEICIUTh, HA KAaKOM PacCTOSTHUU
10 TOPU3OHTAJIM OT COCYyJa MaJacT Ha MOBEPXHOCTb CTPYs, BBITEKAIOLAsl U3 OTBEPCTHUS.
[80cMm]

4. B muMpokoMm cocyje, HalOJHEHHOM TJIHULEPUHOM (IJIOTHOCTh p=1,2 F/CM3), MasaeT C
YCTAHOBHUBIIEHCS CKOPOCTBIO 5 cM/C CTEK/ISHHBIN 1rapuk (P = 2,7 F/CM3) auameTpom 1 mm.
OmnpenenuTs IMHAMUYECKYIO BSI3KOCTh riunepuHa. [1,6 [Ta-c]

5. B 00KOBYIO MOBEPXHOCTh MIMHAPHUUYECKOTO COCY/a, YCTAHOBJICHHOTO Ha CTOJIE, BCTaBJICH
Ha BBICOTE 5 CM OT €ro JHa Kanwuisp BHyTpeHHUM auamerpoMm d = 2 mwm u jmHOM1 cM. B
COCy/IeU MOJJIEP’KUBAETCS MOCTOSHHBIM ypOBEHb MalIMHHOrO Macia (riotHocth p = 0.9
r/eM® W auHaMuYecKas BSI3KOCTH n=0,1 Ila-c) ma BbicoTe 80 CM BBINIE KaNMUUILIPA.
Onpenenurtb, Ha KAKOM pacCTOSIHUU 110 TOPU3OHTANIM OT KOHIA KalMJUIspa NajaeT Ha
MOBEPXHOCTH CTOJIa CTPYA Maciia, BbITEKaromas u3 oTBepcTus. [S=8,9 cm]

PA3EJI 2. OCHOBBI MOJIEKYJIIPHON ®U3UKHU U TEPMOJIUHAMUKH.

ITpy u3ydeHUM AAHHOM TEMBI CTYIEHT HOJDKEH YETKO YSCHUTH IIOJIOKEHHS MOJEKYJISPHO-
KMHETUYECKOW TEOpUH BELIECTB M UX NpuUMeHeHHe K razaM. CTyIeHT JOJDKEH MOHMMAaTh, 4TO
Ha3bIBAETCS UICAIBHBIM I'a30M, BHYTPEHHEHW HEPrUel UIeaabHOTrO ras3a. I J1aBHBIM IMOHATHEM ITOU
TeMbl sBigercs Temneparypa. CTyneHT JAODKEH 3HaTh, 4YTO TeMIlepaTypa — 3TO Mepa
KMHETUYECKOTO JBM)KEHHS MOJIEKYJ, €€ H3MEPEHUE BO3MOXKHO TOJIBKO TIpU IOTPYKEHUU
TEPMOMETPA B CPENy, TEMIIEPATypa KOTOPOH U3MEPSETCA.

OcHoBHbBIE nmpeacraBjJacHus MOJ'IeKyJ'[ﬂpHO-KI/IHeTI/I‘leCKOﬁ TEOPUHU

IInan uzyuenus memoi:

MakpocKOnuuecKre napaMeTpbl COCTOSIHUSL CUCTEMBI.
BuyTpeHHs dHEprus CUCTEMBI.

JlaBneHue uaeaibHOro rasa.

Temmneparypa.

OnbITHBIE 3aKOHBI HJI€AJILHOTO Ta3a.

YpaBHEHHE COCTOSIHUSA UIEANBHOTO rasa.

oakrwdE

Pexomenoyemas numepamypa: 5, 9, 11, 15, 21, 23, 25, 26, 30, 32, 39, 46, 48, 50, 51.

Bonpocul u 3a0anus ons camonposepxu:
KoHTpobHble BOMpPOCHI

1. Tlouemy TepMOIMHAMUYECKUH U CTATUCTUYECKHM (MOJEKYJISIPHO-KUHETUUECKUNH) METO/IbI
HCCIIEA0BAHUS MAKPOCKOIIMYECKUX CHUCTEM KAYECTBEHHO PA3JIMYHBI M B3aHUMHO JONOJHSIOT APYr

npyra?

2. Uto Takoe TepMOJMHAMHUYECKHE MapaMmerphl? Kakwe TepMoJWHAMUYECKUE TapaMeTphl Bam
U3BECTHBI?

3. Kak 00bsacHATB 3aK0H boiliis—MapHoTTa ¢ TOYKH 3pEeHUST MOJICKYIIPHO-KHHETHYECKON Teoprn?
4. KakuMu 3aKOHaMH OMHUCHIBAIOTCS U300apHBIE U M30XOPHBIE TPOLIECCHI?
5. KakoB ¢u3nueckuii cMbICi MOCTOSSHHOM ABoraapo? uncia Jlommuara?

6. Ilpm HEKOTOPBIX 3HAYCHHUSAX TEMIIEPATYpPhl W JABJICHUS a30T KOJMYECTBOM BelIecTBa 1 MOJb
3anumaer oowveM 20 5. Kakoli 00beM mIpH STHX K€ YCIOBHSIX 3aiiMeT BOAOPOJ KOJIUYECTBOM
Berrectsa 1| MOJb?
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7. B ueM 3akirodaercss MOJIEKYJISIPHO-KMHETHYECKOE TOJKOBaHME JaBieHMsl Tra3a?
TEPMOJUHAMUYECKON TEMIEPATYyphbl?

8. B uem conep:kaHue U KakOBa IEJIb BHIBOJIA OCHOBHOTO YPaBHEHHS MOJICKYJISIPHO-KHUHETHYECKOU
TEOPHH ra3oB?

Samaun

1. HayepTuTh u OOBSICHUTH TpaduKH H3OTEPMUUYECKOTO W H300apHOTO MPOIECCOB B
koopauHatax pu V,pu T, Tu V.

2. B cocyne npu Temneparype t = 20 °C u gaBiaenuu p = 0,2 Mlla comepxutcs cMech ra3oB —
Kuciaopoga Maccod 16 ru azora maccod 21 r. OnpenenuTsb MIOTHOCTb CMecH. [2,5 KF/MS]

JJIeMeHTBhI CTATHCTHYECKON PU3NKHU

IIpy m3ydyeHun NAaHHOW TEMbI CTYIEHT AOJDKEH IOHUMAaTh, YTO BCE MOJIEKYJbl BEILECTBA, B
JAHHOM Ciy4ae rasa, JBHUXKYTCS C Pa3sHbIMU CKOPOCTSMU U B PA3IUYHBIX HAIPaBJICHUAX, T.C.
xaotuyHo. Ho mro6oii npubop m3MepeHus: mapaMmeTpoB Cpeibl, B TOM YHCJIE U OpraHbl YyBCTB
YeNoBeKa, He CIIOCOOHBI pearupoBaTh Ha KAXKIYIO YaCTHUILY, & YCPEAHSIOT UX BO3CHCTBUE.

CryaeHT NOJDKEH yMETh MOJB30BaThCsl pactpeneneHussMu MakcBemna u bonmbumana st
oTpesieNieHUs] yCPeTHEHHBIX 3HAYSHHI TapaMeTpOB YaCTHI] Ta3a.

IInan uzyuenus memvl:

Cry4aiiHbple BEJIMYMHBI H UX OTHCAHHE.

[110THOCTB BEPOATHOCTH.

Cpennue 3HaueHUs, QPIyKTyalHH.
TepmoanHaMuyeckue napamerpsbl.

PaBHOBECHBIE COCTOSIHUS M ITPOIECCHI.
MakcBeII0BCKOe pacpeielieHue MOJIEKYIT HAEalbHOI0O ra3a o CKOPOCTSIM.
Pacnpenenenus bonsimana u Makcsemta-bonsiimMana.
Makpo- u MukpococTossHus. CTaTUCTUYECKHH Bec.

. OHTponus.

10. HeoGpaTumble MpoLecchl.

CoNoR~ LN E

Pexomenoyemasn numepamypa: 5, 9, 11, 15, 21, 23, 25, 26, 30, 32, 39, 46, 48, 50, 51.

Bonpocw u 3a0anus ons camonpogepxu:
KoHTpoiibHBIE BOITPOCHI

1. KakoB ¢uznueckuii cMbIci QyHKIMH pacipeaesieHIs] MOJIEKYJI IO CKOPOCTAM? 110 SHEprusm?

2. Kak, 3Hasg QyYHKUMIO pachnpefeseHuss MOJEKyJl 10 CKOpOCTAM, MepedTH K (yHKIUU
pacnpezeneHus o SHEPrusiM?

3. Bo ckompko pa3 U KaK U3MCHUTCA CPCAHASA CKOPOCTH JABUKCHUSA MOJICKYI IIpU MEPEXOAE OT
KHUCIIOpoAa K BOAOPOY?

4. B ugewm cyth pacnpenenenus boaprimana?
Samaun
1. Onpenenutrs Haubosnee BEPOATHYIO CKOPOCTh MOJEKYJ Trasa, IJIOTHOCTh KOTOPOIo MpH

nasiennu 40 Ila cocrasiser 0,35 kr/m°. [478 m/c]
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2. Hcmonb3ys 3aKOH ISl pacrpeneseHus] MOJEKYJ HIeabHOTO ra3a Mo CKOPOCTSM, HalTH
3aKOH, BBIPAXAIOLIHNI pacipeaeIeHUE MOJIEKYI IO OTHOCUTEIBHBIM CKOPOCTSM .

3. Bocnosb30BaBIIMCh 3aKOHOM paclpee/ieHUs HICAJIbHOIO Ta3a [0 OTHOCHUTEIbHBIM
CKOPOCTSIM  (CM. MpPEABLAYIIYIO 3a/ady), OIpEACInTb, Kakas [0S MOJEKYN KHUCIOpO/a,
Haxojsmierocs mpu temieparype t = 0°C, umeet ckopoctu ot 100 10 110 m/c. [0,4 ]

4. Ha xakod BBICOTE IUIOTHOCTh BO3JlyXa B J[BA pa3a MEHBIIC Ye€M €ro IUIOTHOCTh Ha yYpOBHE
Mopsi? CuutaTh, UTO TEMIIEpATypa Bo3ayxa Be3jae oguHakoBa u paBHa 273 K. [5,5 km]

PDu3znyeckas KMHETUKA. SIBJIeHNs nepeHoca
[Tpu u3ydyeHun NaHHOW TE€MBI CTYIEHT JOJDKEH IOHUMAaTh CYTh SBJICHHU IIEPEHOCA U YMETh
OIMCBIBAThH C TOYKHU 3pEHUS GU3UKU SIBICHUS TUDDY3UH, TETIIONPOBOIHOCTH U BA3KOCTH.

Ilnan uzyuenus memoi:
1. SIBneHus mepeHoca, IJIMHA CBOOOIHOTO Mpobera, CpeHee YHCIO CTOJTKHOBEHHM.
2. uddysus. 3akon Ouka.
3. TemnonpoBogHocTh. 3akoH Dyphe.
4. BS3KOCTB.

Pexomenoyemas numepamypa: 5, 9, 11, 15, 21, 23, 25, 26, 30, 32, 39, 46, 48, 50, 51.

Bonpocwr u 3a0anus ons camonpogepxu:
KonTposbHbIE BOIPOCHI

1. 3aBucur U cpeHssa JIUHA cBOOOHOTO TTpobdera MOJIeKyII OT TemrepaTypsl raza? [Touemy?
2. Kax usmenurcs cpenuss anuHa CBoOOIHOr0 mpodera MoJIEKyI ¢ YBEIMYECHUEM JIaBJICHHUS?

3. B uem cymHocTh sBieHui nepeHoca? KakoBbl OHM U MPU KaKUX YCIOBMSIX BOZHHKAIOT?

4. OOBACHUTH PUBHUECKYIO CYIIHOCTh 3aKOHOB Pypne? Puka? HproToHa?

5. KakoB MexaHH3M TEIUIONPOBOAHOCTH YIbTPapa3peKeHHBIX ra30B?

3anaun

1. OmpenenuTs CpPEeIHION MPOIOKUTENBHOCTh CBOOOJHOrO MpoOera MOJIEKYsl BOAOPOAA INpHU
temneparype 300 K u gaBnenun 5 klla. D¢pdexkTuBHBIN AUaMETp MOJIEKYI NPUHATH paBHBIM 0,28
oM. [ 170 HC]

2. Koapounuentsl nuddy3un u BHYTPEHHETO TPEHMsI NPU HEKOTOPBIX YCIOBHUSAX pPaBHBI
coorBercTBerHo 1,42 10 m%c u 8,5 MxIla‘c. Onpenennuts KOHLIEHTPALNIO MOJIEKYJ BO3yXa IIpH
ITHX

102 . -3
yenoBusx. [ 1,25 107 m™°]

IlepBoe Hauano TepmoanHaMuku. U3onpoueccsl B TepMOAUHAMUKE

Ilppu w3ydyeHHH JAHHOM TEMbI CTYAEHT JOJDKEH YCBOUTb TAaKUE€ IIOHATHS Kak
TEPMOJAMHAMUYECKUNA METOJ HCCIEAOBAHMS, 3HATh OCHOBHBIE TEPMOJMHAMUYECKHE ITapaMeTpbl U
UX OIpeneieHus. YCBOUTh TOHATUS BHYTPEHHEH »HEepruM M paboThl HUJEAIbHOTrO ras3a. 3HaTh
(bopMyIIMPOBKY MEPBOro Havana TepMoAMHaMUKU. [Ipu n3ydeHnn JaHHON TeMbl CTYIAEHTBI JOKHbI
YCBOWTD IMOHSATHUS TEIUIOEMKOCTH TeJa, YAECIbHON M MOJSPHON, MX (PU3MUECKUI CMBICI. Y CBOUTD,
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OT 4€ro 3aBUCUT TEIUIOEMKOCTb HACAIBHOro rasa. Hayuurscs BeIBOOUTH ypaBHeHHMe Maliepa u
MOHUMATh €ro (PU3MUYECKUI CMBICH, a TaKXKe YMETh (POPMYIHUPOBATH (PU3NUECKUNA CMBICIT MOJIIPHOM
ra3oBoy NOCTOSHHOM. IIpM M3ydeHUM NAHHOW TEMBI CTYACHTHI JOJKHBI HAyYUTHCS IPUMEHSTH
[IEPBOE HAYaJI0 TEPMOJMHAMMKHA K pacyeTy pa3jIu4HbIX H30IPOLECCOB. YCBOUTb, YTO TaKOE
annabaTU4yecKuil U MOJIMTPONMUYECKHH Mpolecchl. 3HaTh U yMETh Ha OCHOBaHMM IEPBOrO Hayaja
TEPMOJUHAMMKH I10Jy4aTh UX YPaBHEHUS.

IInan uzyuenus memol:

OcHOBHbIE OHATHS TEPMOAMHAMUKH.

IIepBoe Ha4asI0 TEPMOJAUHAMHUKHU.

PaGora pacmupenus rasa.

TennoéMKoCTH H1eaIbHOTO Tasa.

N3oxopHbIi, n300apHBINA, H30TEPMUYECKUIN, aqHa0aTHUECKHUI TPOIECCHI.
YpaBHEHHE TOIUTPOIIBI.

PaGota mpu pa3inuuHbIX H30MpOIeccax.

Noook~owhE

Pexomenoyemasn numepamypa: 5, 9, 11, 15, 21, 23, 25, 26, 30, 32, 39, 46, 48, 50, 51.

Bonpocw u 3a0anus ons camonpogepxu:
1) Yro Takoe BHYTPEHHSISI SJHEPIHs ?
2) UYro Takoe KOJMYECTBO CTEHCHEH CBOOOIBI MOJICKYIIBI ?
3) UYro Takoe KOJIMYECTBO TEIUIOTHI, IepeIaBacMoe rasy ?
4) B yem 3akiouaercs paboTa ra3a u YeMy oHa paBHa ?
5) IlepBoe Hauao TepMOIUHAMUKH. B yem ero cMmbici ?
6) 3anuiuTe nMepBOe HAYAIO TEPMOJMHAMUKHU B IPUMEHEHHH K M30MPOLIECCAM.
7) Yt0 TaKkoe TEeIJI0EMKOCTbh ra3a ?
8) BeiBegute Gopmyny Ui ONpeeeHus TEINIOEMKOCTH Ta3a IPH MMOCTOSHHOM JaBJICHHU U
[P MIOCTOSIHHOM 00beMe ?
9) KakoBa CBsI3b MKy TEIUIOEMKOCTSIMH T'a3a [TPU IMOCTOSHHBIX AaBJICHHU U 00BbeMe ?
10) KakoB ¢u3nueckuii CMbICT YHUBEPCAIbHON ra30BOM MOCTOSHHOM ?
11) Yro Ha3piBaeTCs aAnabaTUIECKHM TPOIIECCOM ?
12) BriBeiuTe ypaBHEHHE, OMUCHIBAOIICE a1Ha0aTHIECKUE MTPOIIECCHI.
13) Yo Takoe MOITUTPONUIECKHE TPOLIECCHI ?

TepmoauHamMuka 00paTUMBbIX M HEOOPATHMBIX KPYTOBBIX NPOLECCOB. JHTPONHS.

[Tpy nM3ydeHuM AaHHBIA TE€MBI CTYJEHTBI JOJDKHBI YCBOUTH, YTO TaKO€ MPSMON W 0OpaTHBIN
LUK, YeM OHU OTJIMYAlOTCA. 3HaTh, B 4Y€M CYTh pabOThl TEIUIOBOM MAaIIMHBI M XOJOJWJIBHON
ycraHoBkH, KkakoBbl ux KIIJI. [loHumarp pasHuily Mexay oOpaTMMBIMH M HEOOpaTUMBIMU
IIPOLIECCAMH.

[lpy w3yyeHMM HAHHOM TEMBI CTYIEHT JOJKEH yMeTh (OpPMYyJIHMpOBaTh BTOPOE HAYajo
TEPMOJUHAMHUKHU. 3HaTh, YTO TaKO€ BEYHBIN JIBUraTellb BTOPOTO POJa, a TaKkKe KaKUE IMPOILECCHI
3ampeniaeT BTOpOEe Hayajlo TEPMOAMHAMHKHU. Pa3nnyaTe TEpPMOAMHAMHUYECKOE M CTATUCTHYECKOE
OTIpe/ieNIEeHUs] PHTPOIMU, U 3HATh KaKoW UX (PU3HUECKUH CMBICI. YMETh HAaXOJWUTh M3MEHEHHE
SHTPONUH B Pa3TUYHBIX U30IPOLIEcCcaX.

IInan uzyuenus memoi:
1. /Imarpamma cOCTOSIHMSL.
2. OOpaTtuMble 1 HeOOpaTHUMbIe KPYTOBBIE ITPOLIECCHI.
3. TlpsiMoit m 0OpaTHBIN IUKIIEI B TETUIOBON MAaITHHE.
4. Brtopoe Ha4yago TEPMOJIUHAMUKH.
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KIIJI TenmoBoi MallInHBIL.

Huxn Kapno. Teopema Kapno.

[TpuBenénnas trernora. Teopema HepHcra.

Cratuctudeckoe 000CHOBAaHUE BTOPOTO HaYalla TEPMOJIUHAMUKH.
CBs13b SHTPONHHU C TEPMOJAUHAMUYECKOMN BEPOSTHOCTHIO.

10 3aKoH BO3paCTaHUs YPHTPOIHUH.

©ooNo O

Pexomenoyemas rumepamypa: 5, 9, 11, 15, 21, 23, 25, 26, 30, 32, 39, 46, 48, 50, 51.

Bonpocul u 3a0anus ons camonposepxu:

1) UYro Ha3biBaeTCs OOpAaTUMBIMU U HEOOpAaTUMBIMU TIporieccamu ? [IpuBeauTe mpuMepsi.

2) Yro Ha3pIBaeTCSA TEIJIOBOM MAIIMHOM ?

3) Omnummte MpsMOii M 0OPATHBII LUKIIBI B TEIJIOBOW MAIIMHE.

4) Cdopmynupyiite BTopoe Havaao TePMOJANHAMUKH.

5) Yemy pasuo KIIJ] TernioBoit MaruHel ?

6) Yro HaspiBaeTcs HuKiIOM KapHo ?

7) Hoxaxwute u chopmynupyiite Teopemy KapHo.

8) Yro takoe suTpomnus ? B uem ona usmepsiercs ? Kakos ee pusmueckuii cMbicia ?

9) CdopmynupyiiTe 3aKOH BO3PACTAHUS SHTPOITUH U TPUBEIAUTE IPUMEPBI.

10) BeiBeiuTe W3MEHEHHE OJHTPONHMU TIPU IUIABJICHUH, KPUCTAIM3ALUKM, HCIAPCHUU |
KOH/ICHCAILIUX BELIECTB.

11) BeiBeiuTe H3MEHEHHWE DSHTPOMHMHM TPH HM30XOPHOM, H300apHOM, H30TEPMUYECKOM U
annabaTUYEeCKOM Ipoleccax B ra3ax.

du3zuka P€aJIbHBIX I'a30B U )RI/IZ[KOCTCI‘/JI.
I/I3yqa91 AAHHYI0 TEMY, CTYACHT NOJDKCH HAYYHUTHCA IMOHUMATh, B KaKUX ClIydadX IMPUMCHUMA

MOJIeJIb UJEaJIbHOIO Ta3a, a B KaKuX HeT. JloJbkeH 3HaTh, KAKOBBI CBOIMCTBA peajbHbIX ra3oB. 3HATH,
OTHOCHUTCS BaH-/IeP-BaaJIbCOBCKHI I'a3 K peaslbHbIM razaM win HetT. [loHuMaTh (pu3ndeckuii cMbICi
nonpaBok Ban-nep-Baanbsca. [Ipy m3yuyeHun naHHOW TE€MBI CTYACHT JOJDKEH HM3Y4YUTh CBOWMCTBA
KHUJIKOCTEH, BBIACHATH MEXAHM3M BO3HUKHOBEHHUS IIOBEPXHOCTHOTO HATSOHKEHMS M JaTh €ro
KOJIMYECTBEHHYIO XapaKTEepPUCTUKY. PacCMOTpeTh yCI0BUS paBHOBECHS HA TPAHUILIE pa3/iesia MEXAY
cpelamu, KalWUISIPHbIE SIBJICHUS U CBOMCTBA MOBEPXHOCTHO-aKTUBHBIX BEIIECTB.

LInan uzyuenus memoi:

Cunbl 1 BHEPTHSI MEKMOJIEKYIISIPHOTO B3aUMOIEHCTBUS.
VYpaBuenue Ban-nep-Baanbca.

N3otepMmbl Ban-aep-Baanbca v ux aHanus.
Kputnueckoe cocrosiHue.

O dexr xoynsa-Tomcona.

BHyTpeHHss dHEeprus pealbHOro rasa.

MexaHnuyeckue U TEpMOJIMHAMUYECKUE CBOMCTBA KUAKOCTEH.
[ToBepXHOCTHOE HaATSKEHUE.

®opmyna Jlamnaca.

10 SIBneHus KanUIAPHOCTH U CMauYWBaHUSI.

CoNoR~WNE

Pexomenoyemas numepamypa: 5, 9, 11, 15, 21, 23, 25, 26, 30, 32, 39, 46, 48, 50, 51.

Bonpocwl u 3a0anus ons camonpogepku.
1) Yem npeneOperaercsi B uaeatbHOM Taze ?
2) Hamummute ypaBHeHue Ban-nep-Baanbca, OMUCHIBAIONEM COCTOSHHUE PeaibHBIX Ta30B.
3) IlocrpoiiTe cxemaTtudeckn n3otepMmel Ban-nep-Baanbca u npoananusupyite ux ?
4) B uem 3axmouaercs apdext Jxoyist-Tomcona ?
5) Ompenenure BHYTPEHHIOW YHEPTHIO PEATBHOTO Ta3a.
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6) Yro Takoe MOBEPXHOCTHOE HATSKEHHE KUAKOCTeH ? [IpuBenTe MpUMEpBHI.

7) B d4em 3akirouaroTcs sIBJICHUS KamwusipHOcTH ? Kak Ha sBJICHUE KaNMUISPHOCTH BIUSET
CMavuBaHUE ?

8) IlpuBenute NpUMeEphl peaan3aluy KaWUIAPHBIX SIBICHUN B IPUPOJIC.

9) Monyuute dopmyny JSlannaca ANa AaBAE€HUA NOA UCKPUBNEHHON NOBEPXHOCTHIO KUAKOCTU.

10) OT Yero 3aBUCUT BbICOTa NOABEMA XKUAKOCTU B Kanuanape?

TBépable (KpUCTANIMYECKHE) TEJIA U UX CBOICTBA

N3yuas naHHyr0 TeMy, CTYJEHT JOJDKEH YCBOMTh, YEM OTJIMYAETCA CTPOCHHE TBEPJBIX TN
(KpHCTa/UIOB) OT KHUJAKOCTEH H Ta30B. V3yuuTh CTpOCHHE TBEPABIX TeN, KiIacCH(DHUKAIIIO
KpUCTaIM4eckor pemerku. OOpaTuTh BHUMAHKUE HA Pa3jiMyYHbIe TUIBI 1e()EKTOB KPUCTALIOB U UX
BJIMSIHUE HA CBOMCTBA TBEPBIX TeI. M3ydnTh KIACCUUYECKYIO TEOPUIO TEMIOEMKOCTH TBEPAOTO TEla
Y TPAaHUILIBI €€ IPUMEHUMOCTH.

Ilnan uzyuenus memoi:

bivxHMN 1 JaNbHUM OPSALOK B PACIION0KEHUN ATOMOB.
THNbBI KPUCTATITUYECKUX PEIIETOK.

JledekTol B KpucTamiax.

TernnoéMKOCTb KPUCTAIIOB.

3akon /Jlrononra u IlTu.

Kunkue kpucrtamibl.

Amop¢Hble TBEpBIE TEINA.

NookrwnpE

Pexomenoyemas numepamypa: 5, 9, 11, 15, 21, 23, 25, 26, 30, 32, 39, 46, 48, 50, 51.

Bonpocul u 3a0anus ons camonposepxu:
1) OnwuiuTe CTPOSHUE TBEPABIX, )KUIKUX U ra3000pa3HbIX BEIICCTB.
2) Kakwue CyIiecTBYIOT THIIBI KPUCTATHUSCKHUX PEIIETOK U Y€M OHH XapaKTepU3yIOTCs ?
3) Kakue cymiecTByrOT 1eeKThl M K YeMy OHH MOTYT ITPUBOIUTH ?
4) Kak ornpeaenuTh TeII0eMKOCTh KPUCTAIIIOB ?
5) Cddopmynupyiite 3akoH [rononra u Iltu. B kakux cirydasx 3TOT 3aKOH BBIMOJHSIETCS, a B
KakuX HeT ?
6) Yro takoe xuakue KpucTaibl ? KakoBbl MX MPUMEHEHHUS B TEXHUKE ?
7) Yto HaspiBaeTcs amopdHbIMHU Tenamu ? [IpuBeauTe MpUMEpHI.

@da3oBbIc pABHOBECHUS U NIPEBPALICHHUS.
[Tpy u3ydeHnn NaHHOM TeMBbl CTYIEHT JOJDKEH YCBOUTH, YTO Takoe (haza, Kak MPOUCXOIUT

nepexoq u3 onHou ¢asbl B npyryto. CTyACHT MOJDKEH U3YYUTh BUABI (Da30BBIX MEPEXOJ0B U MX
CBOMCTBA.

IInan uzyuenus memol:
1. TlepecslieHHbBII Tap U TieperpeTas >KUIKOCTh.
2. TlmaBneHWe W KPUCTAILTA3AIINA.
3. ®a3osble nepexosl 1 u 2 poxa.
4. VYpasuenue Kiaiinmepona-Knaysuyca, TpoitHas Touka, TuarpamMma COCTOSHUS.

Pexomenoyemas numepamypa: 5, 9, 11, 15, 21, 23, 25, 26, 30, 32, 39, 46, 48, 50, 51.

Bonpocwl u 3a0anus ons camonpogepku.
1) Hacermennsii map ?
2) Onuimte MpoIece MIABICHUS U KPUCTAIUIN3AIMHN ?
3) Coopmynupyiite monatus GazoBbix nepexoqoB 1 u 2 poaa. [IpuBeaure npuMepsi.
4) Hanummwte ypaBuenue Kialinepona-Knaysuyca. B uem ero cmbici ?
5) IlpuBenute npuMep auarpamMMbl COCTOSTHHMA. OnuImuTe ee.
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PA3JEJ 3. DJIEKTPOCTATUKA U IOCTOSIHHBIN SJIEKTPHUYECKHUH TOK.

DJIEKTPOCTATHYECKOe 110JIe

W3ydas naHHyIO TeMy, CTYACHT JOJDKEH YCBOMTb, YTO TaKOE JIEMEHTAPHBINA IIEKTPUUECKUIN
3apsj, U3 Yero CKJIAAbIBaeTCs 3apsij aTOMOB, MOJIEKYJI U 3JIEMEHTapHbIX yacTull, M3yuuTs cBoiicTBa
ANIEKTpUYECKOro  3apsnga. M3yduTb  MeTONIbl  OMNpENENIeHUs  BEJIMYMHBI  AJIEMEHTapHOIO
NeKTpuyeckoro 3apsna. llpu u3ydeHun JaHHONW TEMBI CTYIOEHT JOJDKEH YCBOUTb, Kakas
¢busnueckas BeJIMUMHA SBISETCS CHJIOBOM XapaKTEPUCTHKOM 3JIEKTPOCTATUYECKOro mois. JomkeH
3HaTh (popMynHpOBKY 3akoHa KylloHa ¥ yMeTh 3aluChIBaTh €ro B BEKTOPHOM M CKAJIIPHOM BHJIE.
JloJoKeH 3HaTh, Kak rpaduyecku M300pakaeTcsl IEKTPOCTATHUECKOE TO0JE€ U YTO SIBISETCS €ro
HUCTOYHUKOM.

Ilnan uzyuenus memoi:

DNEeKTPUUYECKUM 3apsi.

3akon Kyinona.

3aKOH COXpaHEHHUs 3apsia.
DNeKTpUUecKoe MmoJe.

[IpuHIUI Cynepro3uIuy MoJen.
DNEKTPUUECKUNA JUMOTIb.

ocoarwhE

Pexomenoyemas numepamypa: 2,6, 7,9, 12, 13, 16, 17, 21, 22, 24, 27, 31, 33-37.

Bonpocw u 3a0anus ons camonpogepxu:

1) UYro Takoe 3NeKTPUUCSCKHI 3apsil U KAaKOBBI €r0 CBOWCTBA?

2) UYro nopapazymeBaeTcs IO/ MOHATHEM «KBAHTOBAHUE)» DIICKTPHYECKOTO 3apsiaa?

3) CdopmynupyiiTe 3aKOH COXpaHESHHUS dJIEKTPUIECKOT0 3apsiaa

4) KakoBa CTPYKTypa paclpeesIeHUs JISKTPHYECKOr0 3apsiia B IPOTOHE H HEUTPOHE?

5) U3 yero ckiagpiBaeTCs 3apsii aTOMOB, MOJICKYJI M MAKPOCKOITMUYECKUX O0BEKTOB?

6) Cdopmymupyiite 3akon KymoHa u mokaxurte HampabieHue cuiibl KymoHa B ciydae
B3aMMOJICHCTBUS OJJHOUMEHHBIX U PA3HOMMEHHBIX TOUEUHBIX 3JIEKTPHUUECKUX 3apsi/I0B.

7) UYro sBIsIeTCS CHIJIOBOW XapaKTEPUCTUKOW DIEKTPOCTATHYECKOTO IMOJIsL, B KaKUX CIUHUIAX
nzmepsiercs?

8) Uro sBIAETCS HCTOYHUKOB DIICKTPOCTATUYECKOTO TOJIs?

9) TlokaxuTe HaNpaBJICHHUE JIMHUI HAMPSDKCHHOCTH AIEKTPOCTATHYECKUX TMOJICH, CO31aBaeMbIX
MOJIOKUTEIBHBIM U OTPHLIATEIIHBIM AJIEKTPUUYECKUM 3apsiIaMHu.

10) ChopmynupyiiTe MPUHIUI CYTIEPIIO3UIIAY JJIsl TUCKPETHO M HEMPEPHIBHO PaCIPEICIICHHBIX
3aps0B.

11) Ionyunre GopMyy HaPSHKEHHOCTH MOJISl O0ECKOHEYHO 3apsDKCHHOW HHUTH.

Teopema I'aycca 1151 21€KTPOCTATHYECKOTO MO H €€ IPUMeHeHne

W3y4as naHHyio TeMy, CTYJIEHT JAOJDKEH YCBOMUTDH MOHSATHE MOTOKAa BEKTOpa HAMPSKEHHOCTU
NEKTPOCTATUYECKOr0 ToJisA. 3HaTh TeopeMy Octporpaackoro-I'aycca B HMHTErpaJbHOM H
muddepeHnnanbHON GopMe U YMETh €€ MPUMEHSTH K PacueTy 3JIEKTPOCTATUYECKUX MOJIEH.

IInan uzyuenus memol:
1. Tlorox BeKTOpa 3JIEKTPOCTATUYECKOTO MOJIS.
2. Teopema I"aycca-Octporpaackoro.
3. Teopema 'aycca amst 37€KTPOCTaTHUECKOTO OIS,
4. Tlons OecKOHEYHON OJAHOPOIHO 3aPSHKEHHOM IMIOCKOCTH, MWIMHIPUYECKON U ceprudeckoit
MOBEPXHOCTEH, IUIOCKOTO, HUIMHIPUYECKOTO U C(PEepHuecKoro KOHAEHCATOPOB.
5. Tlone 06bEMHO-3apsHIKEHHOTO IIapa.
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Pexomenoyemasn numepamypa: 2,6, 7,9, 12, 13, 16, 17, 21, 22, 24, 27, 31, 33-37.

Bonpocul u 3a0anus ons camonposepxu:
1) Yro Takoe MOTOK BEKTOPA HAIPSKCHHOCTH?
2) Cdhopmymupyiite teopemy Ocrtporpaackoro-I'aycca. 3amuimnre €€ B HHTETPAIbHONH U
muddepeHnmranbHoi Gopme.
3) Hcnoas3ys TeopeMy Octporpanackoro-I'aycca HalauTe Hanpsi>KEHHOCTh
ANEKTPOCTATUYECKOTO MOJISL:
® PaBHOMEPHO 3apsHKEHHON OECKOHEUHOM MI0CKOCTH,
e ByX OECKOHEUHBIX MapasuIeIbHbIX PA3HOUMMEHHO 3apsSKEHHBIX IJIOCKOCTEH,
® PaBHOMEPHO 3apsHKEHHON chepruuecKoi TOBEPXHOCTH,
® PaBHOMEPHO 3apPSHKEHHOTO0 OECKOHEUHOTO LIUIUHAPA.
4) Toueunslii 3apsa +0 HaxoqUTCs B LIEHTpe chepuueckoil moBepxHoctu. Ecnu 106aBUThH
3apsa +Q 3a mpeaenaMu chepbl, TO MOTOK BEKTOpa HANPSHKEHHOCTH AJIEKTPOCTATHYECKOTO

5
nons £ gepes moBepxHOCTE Chepsr. ..
BapuanTs! 0TBETOB:
1. yBenuuutcs 2. yMEHBIINUTCSA
3. HE U3MEHUTCS

IMoTenuuan u padoTa IEKTPOCTATHIECKOTO TOJIS

W3yuast naHHyl TeMmy, CTYICHT JOJDKEH YCBOUTH Takhe (DU3NYCCKHE BEIWYHMHBI, KaK SHEPrHsS U
MOTEHIIAAJ IEKTPOCTATUICCKOTo ToJisl. HayduThesl onpeneNsiTh SJHEPTHIO U MMOTCHIIMAT CHCTEMBI
JUCKPETHO M HEMPEpBIBHO pACIpENeICHHBIX O3JIEKTPUUYECKUX 3apsiioB. 3HATh (QOPMYJIbL,
CBSI3BIBAIOIIME CUJIOBBIC M YHEPIEeTHUECKHUE XAPAKTCPUCTUKU IJICKTPOCTATHUECKOTO TOJII U YMETh
OOBACHHUTH MX (DU3UICCKUN CMBICII.

W3y4as qaHHYIO TeMYy, CTYJIEHT JOJDKCH TIOBTOPHUTH TIOHSTHE dJICMEHTAPHOU pabOThI, pabOTHI
CIWIBIl. YMETh HaxOJIUTh PabOTy CHJ SJEKTPOCTATHUECKOTO IO MO MEePEeMENIEHUI0 TOYEHUHOTO
3apsiga. YCBOWTH, TOT (DaKT, UTO SJIEKTPOCTATHYECKOE TIOJIE SIBIICTCS TOTCHIIUAIBHBIM. 3HATh,
nmoueMy paboTa CHII 3JEKTPOCTATHUECKOTo IMOJIS M0 3aMKHYTOMY KOHTYPY paBHA HYJIO. Y CBOHTH
MOHATHE TUPKYJSAIUA M POTOpPA BEKTOPA HAMPSDKEHHOCTH DJICKTPOCTATHYECKOTO TOJS. 3HATh
TEOpEMY O IUPKYJSAIUN BEKTOpa HAMPSIKEHHOCTH 3JIEKTPOCTATHUECKOTO IMOJII B MHTETPATbHOU U
muddepernmansHoi Gopme. [loHUMAaTh, MOYEMy JIHHHA HANPSKEHHOCTH 3JIEKTPOCTATHICCKOTO
TOJISE PA30OMKHYTHIE.

Inan U3Y4eHrUs membvl.

Hupkymsius BEKTOpa AIEKTPOCTATUUECKOTO MOJIS.

Teopema Crokca.

[ToTeHuman 3meKTpoCTaTHIECKOTrO MOJIS.

PaGorta snmekTpocTaTHdecKoro Mmois Mo nepeMenieHuIo 3apsa.
[ToTennmanpHas SHEPTHs 3apsia B JIEKTPOCTATUIECKOM TI0JIE.
DHeprusi B3auMOJIEUCTBUS CUCTEMBI SJIEKTPUUECKUX 3aPsJIOB.

ocoarwnE

Pexomenoyemas numepamypa: 2,6, 7,9, 12, 13, 16, 17, 21, 22, 24, 27, 31, 33-37.

Bonpocvr u 3a0anus ons camonposepku:

1) Ucnonw3ys ompeneneHHe paOOThl CHIIbI, MOJYYUTE BBIPAKCHHUE [UIi PaOOTHI  CHII
ANEKTPOCTATUYECKOTO OIS 110 EPEMEIICHNIO €IMHUYHOIO MOJIOKUTENBHOTO 3apsia.

2) Yemy paBHa paboTa CHJI AJIEKTPOCTATHYECKOTO MOJIS M0 3aMKHYTOMY KOHTYPY U mouemy?
3) Ilovemy 3IEKTPOCTATUYECKOE TT0JIC HAa3bIBAIOT MIOTEHIIHATBHBIM?
4) Yemy paBHBI HIUPKYISIHS U POTOP BEKTOpA HAPSHKEHHOCTH 3JIEKTPOCTATHYECKOTO OIS ?
5) CdopmynupyiTe TeopeMy 0 HUPKYJIAIMHA BEKTOPA HATIPSKEHHOCTH SJICKTPOCTATHUECKOTO TIOJIA.
6) Ilovemy JIMHMH HAMPSHKEHHOCTH JIEKTPOCTATHYECKOTO MO PA3OMKHYThI?
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1) Kakumu cBoiicTBamu 001aaeT MOTCHIHAT?
2) Yrto MOXHO CKa3aTh 0 (PU3NYECKOM CMBICIIC TOTCHIIHAIA B pAMKaX AJICKTPOCTATUKU?
3) Kakoii ¢pusnudeckuii CMBICT KMEET Pa3HOCTh MOTCHIIUAIOB?
4) Kakue (¢usuueckue OOCTOATENLCTBA OOYCIOBIMBAIOT  BO3MOXXHOCTh  HOPMHPOBKH
noreHuuana?
5) Kakue HOpMHPOBKM HanboJiee ymoTpeOUTEIbHBI  KOT/a OHH 11eIecO00pa3HbI?
6) YTo Takoe FKBUIOTEHIMATbHAS TOBEPXHOCTH?
7) 3anuuinTe IPUHIKIT CYTIEPIIO3UIUH [T TOTCHIIHAA.
8) Kak cBsi3aHbI MOTCHIUAT U HAMPSDKCHHOCTH JIEKTPOCTATHYECKOTO MOJIst?
9) HaiiauTe MOTEHIMAN IO HAMIPSYKEHHOCTH TOJISL:
® PaBHOMEPHO 3apPsHKEHHONW OECKOHEUHOM IIIOCKOCTH;
® PaBHOMEPHO 3apsHKEHHON chepruuecKol MOBEPXHOCTH.

HpOBOL[HI/IKI/I B 3JICKTPOCTATUYIECKOM I10JI€

IIpu u3ydyeHUH JAHHOM TEMBI CTYJAEHT JOJDKEH YSICHUTB, YTO TAKOE IPOBOJHMUKH, KAKOBbI
ocoOeHHOCTH HX CTpoeHus. CTYAEHT OJDKEH YETKO MPEACTaBISATh ceOe KaK JICHCTBYET BHEIIHEE
QJICKTPHUYCCKOC I10JIC Ha NPOBOJHHUK, T.C. IOHUMATb ABJICHHC BO3HHWKHOBCHHUA HHAYLHUPOBAHHOI'O
3apsiia Ha TIOBEPXHOCTU MPOBOAHUKA. Takke CTYJEHTY HEOOXOAMMO YSICHUTb, YTO MPOMCXOIUT C
BHCIIHUM OJJICKTPUUCCKUM II0JIEM BOIM3H IMOBCPXHOCTHU IIPOBOJHHKA. HGO6XOIII/IMO HUMETh
HPEJICTABICHUE O TOM, KaK MPOBOJHUKU MOTYT HAKaIUIMBATh 3JICKTPUYCCKHUIN 3apsii U KaK MOXKHO
MOBBICUTh HMX €MKOCTh. 3HATh, YTO COOOW MPEICTABIIAIOT KOHICHCATOPHI, Kakod (Gopmbl OHU
OBIBAIOT M TOYEeMY. YMETh HaXOIUTh JJIEKTPOEMKOCTh KOHJCHCATOPOB pa3IM4YHON (OpMBI U
Oarapen KOHJIEHCATOPOB.

Ilnan uzyuenus memoi:
1. HneanbHbIl TPOBOIHHUK.
2. DJEKTpUYECKHUE IOJISI BHYTPU W HA MOBEPXHOCTU MPOBOJHUKA M HA TPAHUIIC TPOBOJHUK-
BAKYYM.
DNEeKTPOEMKOCTb.
Emkocts 3apsKEHHOTO 1Iapa.
EMKOCTh KOHJIEHCATOPOB.

ok w

Pexomenoyemas numepamypa: 2,6, 7,9, 12, 13, 16, 17, 21, 22, 24, 27, 31, 33-37.

Bonpocvel u 3a0anus 0na camonposepru.:
1) Kak geiicTByeT BHEIIHEe 3JICKTPUUECKOE MOJIEe Ha MPOBOJAHUK ?
2) Kak zeiicTByeT NpOBOTHHUK HA BHEIIHEE MICKTPUUECKOE Tmoie ?
3) Uro Takoe dNeKTpUYecKas eMKOCTh, KAKOBBI €€ CIHHHUIIBI H3MEPEHHS?
4) Kak HalTH 2JIEKTPOEMKOCTh YEIMHEHHOTO MIPOBOTHUKA U OT YE€r0 OHA 3aBUCUT?
5) UYro Takoe KOHAEHCATOP, KAKOBBI ero (hYHKIUU?
6) Kakoii popMbI OBIBAIOT OOKITAIKH KOHIICHCATOPA U TOYeMYy?
7) Tlomyuute GOPMYIIBI STEKTPOEMKOCTH:
TUTOCKOTO KOH/ICHCATOPA;
cepruecKoro KOHIEHCaTOPa;
LWINHAPUYECKOTO KOHAEHCATOPa;
OaTapen KOHJCHCATOPOB, COEIMHEHHBIX MOCIEA0BATEIBHO;
6arapen KOHJIEHCATOPOB, COEAMHEHHBIX MapalIeIbHO.

®oo0 o

IlI/I:)JIeKTpI/IKI/I B JIEKTPOCTATHYCCKOM I10J1¢

HpI/I HU3YUCHUU DIICKTPUYCCKOI'0 IIOJ B AUIJICKTPHUKAX CICAYCT IMPEACTABIATH MCXAaHU3M
moJiApru3au IOJIAPHBIX W HEMOJIAPHBIX AOHUIJICKTPUKOB. yCBOI/ITB, YTO TaKo€ 3J'IeKTpI/I‘IeCKI/II\/’I
JUITIOJIb U KaK BCACT ceOs AUTIOJIb B OJHOPOAHBIX U HCOAHOPOAHBIX 3JICKTPUUCCKHUX IMOJIAX. 3HaTh
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Takoe (PU3MYECKOe MOHATHE, KaK MOJIIPU30BAHHOCTh M KaK CBSA3aH BEKTOP IMOJIIPU30BAHHOCTHU C
HaNPSHKEHHOCTBIO AJIEKTPOCTATUYECKOTO TOJISL. YCBOUTH (PU3MUECKUIl CMBICT IUAJIEKTPUYECKON
IIPOHUIIAEMOCTH U BOCIPHUMMYHBOCTH Cpelpl. M3ydas naHHYIO TeMy, CTYyIEHT IOJDKEH YCBOUTH
Takoe (U3NYECKOe TOHATHE, KaK BEKTOpP 3JIEKTPHUYECKOTO0 CMEUICHHs, 3HATh IMPEHUMYILECTBO
BEKTOpAa DJJIEKTPUYECKOIO CMEILEHUs IIepel BEKTOPOM  HANPSDKEHHOCTH Ul ONHCAaHMSA
AJIEKTPOCTATUYECKOTO TOJSI B HEOJHOPOJHBIX TUAJIEKTpUKax. JloMKeH 3HaTh, Kak BeayT cels
CWJIOBBIC JIMHUM DJJICKTPUYECKOIO IIOJIsI HAa TPaHULEC paslena «IUIJICKTPUK — IUDJIEKTPHKY,
«IIPOBOJHUK — JAMIJIEKTpPUK». YcBouThb TeopeMy Octporpaiackoro-l'aycca ais  BekTopa
IEKTPUYECKOTO CMEIEHUS U YyMETh €€ IIPUMEHATH [l PacyeTa dJICKTPOCTATUYECKUX IIOJIEH MpU
HaJIMYUU JAIJICKTPUKA.

Ilnan uzyuenus memoi:

CB0OO/IHBIC U CBSI3aHHBIE 3apSAbI B TUIICKTPUKE.

JIunosibHBI MOMEHT MOJIEKYJIBI.

[loTeHunanpHass dHEPrus MOJIEKYJIbl BO BHELIHEM 3JIEKTPUUECKOM IIOJIE.
[Tonsipable U HEnosIpHBIE MOJIEKYIbL. [lonspu3yemMocTh MOJIEKYIIBI.
Bexrop nonspusanun.

JusnekTpuueckasi BOCHPUMMYUBOCTb.

DNEKTPUUYECKOE M0JI€ BHYTPU JUAJIEKTPUKA.

DReKTpUUecKoe cMelieHNe (MHIYKIINS).

JlusnekTpudeckas IpPOHULIAEMOCTb.

0. DnexTpuyeckoe Iojie CTOPOHHETO TOYEYHOTO 3apsaa B IUIJIEKTPUKE.
1. DnexTpuueckoe 1nojie B MIOCKOM KOHIEHCATOPE.

12. YcnoBust Ha TpaHUIE IBYX TUAJIEKTPUKOB.

13. EMKOCTb KOH/IEHCATOPA C AUAIEKTPUKOM.

14. CerneTosneKTpUKH.

15. Ipsimoii u 0OpaTHBIN MHE303TEKTPHISCKUN YD (DEKT.

RBOooo~NOR~wNE

Pexomenoyemas numepamypa: 2,6, 7,9, 12, 13, 16, 17, 21, 22, 24, 27, 31, 33-37.

Bonpocwl u 3a0anus ons camonpogepxu:

8) Uro Takoe NEKTPUICCKHIA TUIOIB?

9) Yto Takoe AEKTPUIECKUI IUTOTBHBI MOMEHT?

10) Kak BezeT ceOsi 9EKTPUUCSCKUIN TUIONIb B OJHOPOJHBIX M HEOTHOPOIHBIX JJIEKTPHUUSCKUX
noJIsAx?

11) KakoBbl 0COOCHHOCTH OISl ANEKTPUIESCKOTO TUITONS?

12) Uto takoe AUAIIEKTPUK?

13) Kakue THITBI IUDICKTPUKOB BbI 3HaeTe?

14) Yto Takoe BEKTOp MOJISIPH30BAHHOCTHU?

15) Kak Biusier HaMuue AUDJICKTPUKA Ha AJIEKTPOCTATHIECKOE moJie?

16) Uto Takoe CBsI3aHHBIC 3apsIbl U KaK OHH BO3HUKAIOT?

17) Chopmynupyiite Gpuznveckuii CMBICI TUIEKTPUUSCKON TPOHUIIAEMOCTH CPEIbL.

18) Yto Takoe BEKTOP IACKTPUIECKOTO CMEIICHHUS?

19) ITonyunte BBIpaxkeHue teopembl OcTporpajackoro-I'aycca Ui BEKTOpa JIIEKTPUYECKOTO
CMeEIlIeHUs B MHTETpasibHOM U tud depeHiuansHoit popme.

20) 3anummTe TpaHWUYHBIC YCIOBHS IS HOPMAIbHBIX M TaHTEHIIMAIBHBIX COCTABIISIOIINX
BEKTOPOB HAIPSHKEHHOCTH U AJIEKTPUYECKOTO CMEIICHHUS.

21) B uem 3akiodaeTcs METOJ] H300paKeHU?

22) 3anumite 1 nosicHute ypaBHenue [lyaccona.

JHeprus 31eKTPOCTATHYECKOT0 MOJIA

HpI/I HU3YUCHUU TEMBI, CTYACHT JOJIKCH YCBOHUTH TaKHUC (bmnqecxne IMOHATHA, KaK JSHCPIrus
QJICKTPHUYCCKOTO I10JIA. 3HaTL, YTO SHCPIrus JICKTPUUCCKOT'O ITOJISI HAKAINIMBACTCA B KOHACHCATOPAaX
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OpU UX 3apsaakKe. YMeTb HAaXOQUTh SHEPrHI0 D3JIEKTPUYECKOTO IOl B KOHIEHCATOpE U B
IIPOCTPAHCTBE, TJI€ JIEKTPUUECKOE T0JIE CYIIECTBYET.
IInan uzyuenus memvl:

1. Dueprus 3apsKEHHOr0 KOHJEHcCATopa.

2. DHeprus 3JeKTPOCTaTHYECKOTro MOJIS B TUAJIEKTPUKE U €€ 00bEMHAs INIOTHOCTb.

Pexomenoyemasn numepamypa: 2,6, 7,9, 12, 13, 16, 17, 21, 22, 24, 27, 31, 33-37.

Bonpocvl u 3a0anus ona camonposepru:
1) Yemy paBHa SHEprHs 3JICKTPUUECKOr0 MOJIS B KOHJEHcAaTOpe ?
2) Yemy paBHa 3HEPrHs dICKTPUUECKOTO MOJIS B JUAIEKTPUKE ?
3) BeBegure Qopmyny Uil ONpENENICHUS SHEPTHUH DJICKTPHYECKOrO II0JIs, CO3JaHHOTO
OJTHOPOJIHO 0OBEMHO 3apsKEHHOTO apa paauycom R.

ITocTOAHHBIN JJIEKTPUYECKUI TOK

N3ydyenne templ «IIOCTOSHHBIA AIIEKTPUYECKUN TOK» CIEAYET HA4aTb C OCHOBHBIX ITOHSTHA,
TaKUX KaK JJIEKTPUYECKUH TOK, CHJIA TOKA, IUIOTHOCTb TOKA. Y CBOWTH, YTO SIBJISETCS HOCUTEISIMU
ANIEKTPUIECKOro ToKa. KaKkoBbI yCIIOBHS €ro CyIiecTBoBaHHA. 3HAaTh (hOPMYITUPOBKHU 3aKkoHa OMa Juis
B MHTErpajbHON U quddepeHnanbHoi popmax. Y CBOUTh MOHATHE 3JEKTPUUYECKOTO CONPOTHBICHUS
U OT YEro OHO 3aBHCUT. 3HaTh KJIACCUYECKYIO IEKTPOHHYIO TEOPHIO IPOBOJMMOCTH METAJLUIOB, Ha €€
OCHOBE paccMOTpeTh 3aKkoHbl OMa m J[xoyinsa-JIeHna. YeTrko pasrpaHUMUnTh Takue IMOHATHS, Kak
Pa3sHOCTb MOTEHIUAJIOB, MIEKTPOABUIKYIIAs CUJIA U IEKTPUUYECKOe HanpsbkeHue. CTOPOHHUE CUIIBL.
ONEeKTPOABUKYILAsI CUJIAa U HAIIPSKCHHUE.

IInan uzyuenus memoi:

DNEeKTPUYECKHUM TOK.

Cuuia Toka.

[InoTHOCTH TOKA.

DNEeKTpOBUKYILAs CUJIA.

[Tagenue HanpsHKEHUST HA YIaCTKE TIETIH.
3akoH OmMa.

ComnpoTuBIIeHNE YIaCcTKa IIETIH.

VY ienpHOE CONPOTUBIICHUE.

. IIpoBOIMMOCTS.

10. Auddepennunansras popma 3akoHa Oma.
11. 3akons! Kupxroda.

CoNR~ LN E

Pexomenoyemas rumepamypa: 2,6, 7,9, 12, 13, 16, 17, 21, 22, 24, 27, 31, 33-37.

Bonpocul u 3a0anus ons camonposepxu:

1) Kakwue BHIBI SJIEKTPUYECKOTO TOKa BbI3HaeTe? JlaiiTe onpeaeaeHus.

2) Yro Takoe cuiia TOKa U IIIOTHOCTH ToKa? KakoBa CBA3b MEXy HUMH?

3) CdopmynupyiiTe ycaoBUs BOSHUKHOBEHHUS TOKA.

4) TlpuBenuTe U MOSICHUTE ypaBHCHHUE HEMPEPHIBHOCTH TOKA.

5) CdopmynupyiiTe yclIoBHE CTallMOHAPHOCTH TOKA B WHTETPAIbHOW M TU(PPEpeHIIMATLHON
dhopmax.

6) UYro Takoe ANMEKTPUUECKOE COMPOTHURIICHUE U OT YE€r0 OHO 3aBHCHUT?

7) Cdhopmymupyiite 3akon Oma.

8) Uro takoe croponnue cuibl? 3JC ucrouHuka?

9) Cdopmymupyiite npaBmna Kupxroda. OObscHHTE, KaK NPUMEHATH OTH MpaBUIa IS
pacyeTa pa3BETBIEHHBIX LIETIEH.

Pa0doTa u MOIIHOCTH TOKA.
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[Ipy m3yueHun JaHHOW TEMBI, CTYJAEHT JOJKEH YCBOUTH, 3aKOH JIkoyms-JleHua, ymeTs ero
OOBSICHUTH. 3HATh, HA YTO PACXOAYeTCs paboTa ANEKTPHUUECKOr0 TOKA. YMETh HaXOAUTh 3HAUCHHS
CWJIBI TOKAa W CONPOTHUBIIEHUS, NP KOTOPBIX IOJIE3HAs MOIIHOCTh MakCHUMalibHA. [{oJKeH 3HaTh
Takue Gpundeckue moHsATusa kak MomHocts 1 KII/I nctounnka Toka.

lInan uzyuenus memol:
1. Pabora 37eKTpUYECKOTo TOKA.
2. MomHOCTh BhIIEsIeMasl B IIPOBOTHUKE.
3. 3axon J[xoyns-JleHma.
4. MourHocTh BblesieMasi BO BHEITHEH 1IEeTIH.
5. KII/] ncrounuxka.

Pexomenoyemas numepamypa: 2,6, 7,9, 12, 13, 16, 17, 21, 22, 24, 27, 31, 33-37.

Bonpocwi u 3a0anus ons camonpoeepxu:

1) Yro Takoe pabora 3snekrpudeckoro toka? Ilomydure opmyiy paboOThl 3JIEKTPUUECKOTO
TOKA.

2) Banummmre W mosicHUTe 3akoH Jxoyss-JleHna B uHTerpanbHONM W auddepeHimaibHoMl
dbopmax.

3) YT0 Takoe MOIIHOCTh 3JEKTPUIECKOTO TOKA?

4) Haiigure, npu KaKOM CONPOTHBIICHHUH IT0JIC3HASI MOIIIHOCTh MaKCHMaJIbHA.

5) Haiiaure, mpu Kakoi CHjIe TOKA MOJIe3Hast MOIIIHOCTh MAKCUMAJIbHA.

6) Yro takoe KII/] ncTouHuKa U OT YE€ro 3aBUCUT?

Kaaccnueckasi Teopus 3JIeKTPONPOBOJIHOCTH MeTAJLIO0B.

W3ydas naHHyIO TeMy, CTYACHT JOJKEH YCBOMTh OCHOBHBIC MOJIOKEHHUS KIIACCHYECKON
ANEKTPOHHON TEOPUH JIEKTPOIPOBOAHOCTH METAJLUIOB. 3HATh, KAKOBA IPUPOJIa HOCUTENEH 3apsaa B
MeTajliaX, KakoBa MPUPOJA SJIEKTPUUECKOTO COMPOTUBIICHHS, YCBOUTH OCHOBHBIE MEXaHU3MbI
AJEKTPONPOBOAHOCTU. M3ydnTh OCHOBHBIE OJKCIEPUMEHTAIbHBIE (DAKTHI, CBSI3aHHBIE C
3IEKTPONPOBOAHOCTHIO METAIJIOB U X TEOPETUUECKYIO MHTEPIPETALIUIO.

Inan U3y4ernus memabl.
1. Tlpupona HocuTenel Toka B MeTaax.
2. BbIBOJ OCHOBHBIX 3aKOHOB 3JIEKTPUUYECKOT'O TOKA.
3. PaOora BbIX0/1a 3IEKTPOHOB U3 METAJLIA.
4. DMMCCUOHHBIE SIBJICHUS U UX IPUMEHEHHE.

Pexomenoyemas numepamypa: 2,6, 7,9, 12, 13, 16, 17, 21, 22, 24, 27, 31, 33-37.

Bonpocwi u 3a0anus ons camonpogepxu:

1) OmnwummTe onbiTel Tonmena u CTioapTta

2) CdopmynupyiiTe  OCHOBHBIC  IOJOXKEHHS  KIACCHMYECKOM  OJJIEKTPOHHOH  TeopHu
JNEKTPOIPOBOJHOCTH METAJLIOB.

3) OOBsICHUTE TPUPOLY DIIEKTPUYECKOTO COMPOTUBICHHS C TOYKM 3PEHHS KIACCHUECKON
JNEKTPOHHOU TEOPUH DIEKTPOIPOBOAHOCTH.

4) Tlomyuute popmyisl 3akoHOB OMa u J[xoyns-JleHna.

5) Kak cBsi3aHbI TEIIONPOBOIHOCTh U 3JIEKTPOIPOBOIHOCTH METAJLIOB?

6) Yto Takoe cBepxmpoBoauMocTh? [lepeunciure cBOMCTBa CBEPXIPOBOIHUKOB.

7) KakoBbl IpaHUIBI MIPUMEHUMOCTH KJIACCHYECKOU JJEKTPOHHOU TEOpUHU
NEKTPOIPOBOIHOCTH METAILJIOB?

JieMeHThI PU3NYeCcKOH IEKTPOHUKH
HpI/I HN3YyUYCHUU }IaHHOfI TEMBI CTYACHTEI JOJIDKHBI YCBOUTD, yeM OTJINYaKTCA
IIOJIYIIPOBOJJHUKHM OT MPOBOAHUKOB. Kak 3aBUCUT 3J€KTPONPOBOJHOCTH MOJIYHNPOBOAHUKOB OT
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TEMIIEPATypbl U C YeM 3TO CBA3aHO. YCBOUTH, KAKOBBI INPOIIECCHl 0Opa30BaHHUs AJIEKTPOHOB B
MoynpoBoJHUKaX. [Ipu M3yuyeHUHM JaHHOW TEMbI CTYACHT IOJDKEH H3YYUTh TOKM B ra3ax U B
BaKyyMe€, SYMUCCHOHHBIE SBJICHUS, UX THUIIBI U MpUMEHeHue. BBIACHUTH NMpUpPOAY BO3HUKHOBEHUS
ANEKTPUYECKUX 3apsAI0B B razax. M3yunTh Takoe COCTOSTHUE BELLIECTBA KaK I1JJa3Ma U €€ CBOICTBA.

lInan uzyuenus memol:

DIIEKTPUYECKUH TOK B BAaKyyMe.

TepmoanaekTpoHHAasi, BTOpUYHAS U aBTOD JIEKTPOHHAS SMUCCHH.
DJIEKTPUYECKUI TOK B Tase.

[Ipoueccel, pUBOSAIIME K MOSBICHUIO HOCUTENEH TOKa B ra3ax.
Bunel woHM3ammm: TepMUYecKas, KOPIYCKyIspHas, (HOTOMOHU3AIUS, HWOHH3AIMS
ANEKTPUYECKUM TIOJIEM.

PexomOuHarms.

HecamocrositenbHas u caMmocTosiTeNIbHasE TPOBOAUMOCTD.
HNonunzarmonnbie KaMephbl U CUETYUKH.

[TonsiTHe o mia3me.

10. I'azopa3psaHas miasma.

11. Tnerommii, AYroBoii, UCKPOBOU U KOPOHHBIM pa3psiz.

12. KBa3HHEUTPAITLHOCTD.

13. [lebaeBckuii paauyc.

14. BeicokoTeMiiepaTypHasl U X0J0iHas IuIa3Ma.

15. Comnnue.

16. Uonocdepa.

agkrownE

©ooNo

Pexomenoyemas numepamypa: 2,6, 7,9, 12, 13, 16, 17, 21, 22, 24, 27, 31, 33-37.

Bonpocwr u 3a0anus ons camonpogepxu:
1) Yro Takoe MoaynpOBOJHUK M KAKOBBI €r0 CBOWCTBA?
2) Kak 3aBHCHUT ITPOBOJMMOCTH MOJYIIPOBOAHUKOB OT TEMIIEPATYphI U ouemy?
3) Uro Takoe sneprust ypoBHs Oepmu?
4) Yto Takoe cOOCTBEHHAsI TIPOBOUMOCTb?
5) UYro Takoe mprMeCHasl IPOBOIUMOCTH?
6) Kak oOpa3yroTcst HOCUTEJIsI 3apsijia B OJTYIPOBOIHUKE?
7) KakoB MexaHW3M BO3HHKHOBEHUSI TOKA B razax?
8) Uro Takoe caMOCTOSATEIbHBIN U HECAMOCTOSTEIbHBII TOK?
9) 3a cuer kakux (PAKTOPOB MOJBMKHOCTh OTPUIATENBHBIX 3apsI0B OOIbIIE, YeM
MOJIOKUTEITHHBIX ?
10) B ueM cOCTOUT MEXaHH3M TEPMOAIICKTPOHHON IMHCCHHU?
11) Yem 00yCIIOBIICHO CYIIIECTBOBaHUE TOKA HACKIIEHUsI? OT 4ero 3aBHCUT ero cuia?
12) Yro takoe mazma?
13) INepeuncnute OCHOBHBIC CBOMCTBA TIIA3MBbI.
14) Yo Takoe KBa3HHEHTPAILHOCTH?
15) Yro Takoe nebacBCcKuit paanyc?

PA3JAEJI 4. MATHUTHOE IIOJIE.

MaraurtHoe moJie

W3y4ast 3TOT pasnen, CTyAEHT AODKEH YCBOUTH 3aKOH AMIEpa, 3HAaTh U YMETh NPUMEHSATh
3akoH buo-Casapa-Jlamiaca aiig pacuera MarHUTHOM MHIYKIMH WU HANPSYKEHHOCTH MarHUTHOTO
T10JIs1 IPSIMOJIMHEMHOTO M KPYTOBOT'O TOKOB.

1Inan uzyuenus memol.

1) BzaumoneicCTBHE TOKOB.

2) 3akoH Amrepa.

3) MarHuTHas MHIYKIHSL.
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4)
5)
6)
7)

[TpuHIMTT Cynepno3uIuu MojeH.

Huddepenunansras popma 3akoHa AMriepa.

3akoH buo-Cagapa.

MarHuTHBIE TOJIS ABMKYLIETOCS 3apsiia U OECKOHEUYHOro MPSIMOJIMHEHHOTO MPOBOJAHUKA
C TOKOM.

Pexomenoyemasn numepamypa: 2,6, 7,9, 12, 13, 16, 17, 21, 22, 24, 27, 31, 33-37.

Bonpocul u 3a0anus ons camonposepxu:

1)

Ha pucynke u300paxxeHbl CEYEHHUs [BYX NapajjielIbHbIX MNPSMOJIMHEHHBIX JIMHHBIX
MIPOBOJTHUKOB C IPOTHUBOIOJIOXKHO HANpaBICHHBIMU TOKamH, mpuueMm J1=2J,. B kakoii

TOYKE MHIYKIUS B PE3YIbTUPYIOLIET0 MAarHUTHOTO T1OJIsl paBHA HYJIIO ?

1

2)

3)
4)

5)
6)
7)
8)
9)

A] | J
|
| )

X

a b | ' el

CdhopmynupyiiTe U 3aUIIATE 3aKOH B3aMMOACHCTBUS MEXTY IBYMsI SJIEeMEHTaMU TOKa. B
4eM CXOXKECTh M Pa3indus 3akoHOB Amnepa u Kynona ?

Kak BBIUMCINTE CHITy B3aUMOJICHCTBUS MEXIY POTSHKEHHBIME ITPOBOJHUKAMH C TOKOM ?
Kak B3auMOJCHCTBYIOT MEXKIYy COOOH TOHKHME TPSIMOJIMHCHHBIC MapajliebHbIC
MIPOBOJHUKY C TOKOM ?

Yro Takoe BEKTOp MarHUTHON MHIYKIIUU ?

Cdopmymnupyiite 3akon buo-Casapa-Jlamnaca ?

Kak BBIYMCIIUTE BEKTOP MArHUTHOW WHIYKIIMH MAarHUTHBIX MOJICH TMHEWHBIX TOKOB ?
Bbruncinte MarHUTHYIO WHAYKIUIO TIOJIsI OECKOHEYHO MPSIMOTO MPOBOAHHUKA C TOKOM ?
Kak rpaduvecku n3o0pakaroTcss MarHUTHBIE TTOJIS ?

KoHnTyp ¢ TOKOM B MATHUTHOM 110JI¢

W3ywast 3TOT paszzmen, CTYAEHT JOJDKEH 3HaTh W MPUMEHSTh (GOpMyny A ONpeesIeHus
paloTBhI 10 NMEepEMEIIEHUI0 KOHTYpa ¢ TOKOM B MAarHUTHOM IIOJIE.

LInan uzyuenus memol.

1)
2)
3)
4)
5)

MowmeHT cun Amnepa, J1eHCTBYIOIIUX Ha KOHTYP C TOKOM.
JIMMonbHBIA MATHUTHBI MOMEHT KOHTYpPa C TOKOM.

KoHTyp ¢ TOKOM B HEOAHOPOTHOM MAarHUTHOM TOJIE.
MarauTHO€E 1oJie KPyroBOro KOHTypa ¢ TOKOM.

PaGora no nepemenieHuI0 KOHTypa ¢ TOKOM B MAarHUTHOM TIOJIE.

Pexomenoyemas numepamypa: 2,6, 7,9, 12, 13, 16, 17, 21, 22, 24, 27, 31, 33-37.

Bonpocw u 3a0anus ons camonpogepxu:

1)
2)
3)
4)
5)

6)

BbruncnuTe MarHUTHYIO HHIYKIUIO TIOJIS HA OCH KOHTYpPa € TOKOM ?

Kak onpenenstorcs BenMUnHa U HalIpaBJIeHUE MarHUTHOI'O MOMEHTA KPYroBOro Toka ?
YT0 Takoe MOTOK BEKTOpAa MarHUTHOW MHIYKIIUH ?

Onummre NoBeIeHNE paMKH ¢ TOKOM B MarHUTHOM TIOJI€.

Kak onpenensercs pabora, coBepiiaemasi CHIION AMIiepa Ipy NepeMenieHnH 3aMKHYTOTrO
KOHTYypa B MAarHUTHOM I10JI€ ?

JAuBepreHumsi ¥ pOTOP MATHUTHOIO TOJIS

N3yuas 3TOT paznen, CTYJEHT JOJDKEH YCBOUTH 3aKOH MOJHOTO TOKa (LUPKYISLUS BEKTOpa
MarHUTHOM MHIYKIIMH) JIJIST pacueTa MarHUTHOTO TI0JIsI TOPOW/Ia M NTMHHOTO COJICHOU/IA.

Ilnan uzyuenus memoi:

1)

[ToTok BekTOpa MarHUTHOTO TOJISI YEPE3 3aMKHYTYIO TIOBEPXHOCTD.
36



2)
3)
4)

Hupkymnsius BEKTOpa MarHUTHOTO TOJIS IO 3aMKHYTOMY KOHTYPY.
MarauTtHoe 10JiIe 0ECKOHEYHO JUIMHHOI'O COJIEHOU A U
MarauTHO€E 1oJie TOpoua.

Pexomenoyemasn numepamypa: 2,6, 7,9, 12, 13, 16, 17, 21, 22, 24, 27, 31, 33-37.

Bonpocul u 3a0anus ons camonposepxu:

1)

2)
3)

4)

5)
6)

7)

8)
9)

3anumuTe ¥ MPOKOMMEHTUPYHTE YCIOBHE COJICHOMITAIBHOCTH MarHuTHOro mois ( B
HMHTerpaJibHON U auddepeHnansHoi hopmax).

Yemy paBHBI HUPKYISIHSI U POTOP BEKTOPa MATHUTHON MHAYKLIWHU CTAlIMOHAPHOTO TOKA ?
JlokaxxuTe, 9TO MarHUTHOE TOJIC BHYTPU M CHAPYKU OSCKOHEYHO JJIMHHOTO COJICHOW[A
OJTHOPOJIHO.

JlokaxxuTe, 4TO MAarHUTHOE TO0JI€ CHApY)XW OCCKOHEYHO IJIMHHOIO COJCHOHJA PaBHO
HYIIIO.

Kak BbIuncisercss MarHUTHOE MOJIE€ TOHKOT'O COJIeHOH 1A ?

BroiBenute dopmyny nans  ompeneneHuss MarHUTHOM MHIYKIUM BOJHM3M  KOHIIA
M0JTyOECKOHEYHOTO COJICHOUIA.

BreiBenute ¢dopmyny s ONpenesieHWs MarHUTHOW WHAYKUIMKM BHYTPH COJICHOM[IA
KOHEYHOM JJIHBI.

Kak Beruucnsercs MarHuTHoE 1mosje Topousaa ?

JIBH:KeHM e 3aPSIKEHHBIX YACTHI] B JIEKTPHYECKOM U MATHUTHOM MOJISIX

W3yuas 3TOT pasnen, CTyJCHT IOJDKEH YCBOUTH CHily JIOpeHIla u yMeTh MPUMEHSTh (OpMYITy
A1 HEC, OIPCACIIATb HapaBJICHUC ABHIXCHUA 3apsOKCHHBIX 4YaCTUIL B MArdHuTHOM IIOJIC,
MPEJICTaBIATh ce0e MPHUHIMI [UKINYECKUX YCKOpHUTeNel 3apsokeHHBbIX yacTuil. CTyIeHTy Takke
HEOOXO0MMO TOHMMATh, 4YTO JeiicTBue cuibl JlopeHIa oOBsACHSET OOJBIIMHCTBO SBJICHHIA,
MPOUCXOAIIMX B IIa3Me, HAXOMAAIICHCS B MAarHUTHOM Tiosie. [IpuMepoM Takoil Iia3mbl SBISIETCS
noHoc(hepHas mia3Ma B BepxHel armochepe 3emin.

IInan U3Y4eruUs membvl.

1)
2)
3)
4)
5)

Cuna Jlopenna.

OTKIJIOHEHHE 3apsKEHHBIX YaCTHI] AMEKTPHUUECKUM U MarHUTHBIM TOJISIMHU.
Macc-cniektporpadsi.

Y CKOpUTENH 3apsSHKEHHBIX  YACTHIL.

Toku B noHOC(epe u MarauTochepe 3eMiu.

Pexomenoyemas numepamypa: 2,6, 7,9, 12, 13, 16, 17, 21, 22, 24, 27, 31, 33-37.

Bonpocul u 3a0anus ons camonposepxu:

1)
2)
3)
4)

5)

6)
7)

8)
9)

[Tosicaute hopmyny ans cunbl Jlopenua ?

JoxaxwuTe, uro cwia JlopeHiia He coBepiiaeT padoThl ?

OnuiuTe ABMKEHUE 3apSKEHHOM YaCTULIBI B MArHUTHOM MOJ€e ?

JlokaxxuTe, YTO TPACKTOPHUS JBWKCHHS 3apsHKCHHOM YaCTHIBI, TEPHEHIAUKYISPHO
BIIETEBIIICH CHJIOBBIM JTUHUSM B MAaTHUTHOM TI0JI€, OYAET OKPY>KHOCTD.

OT bero 3aBHCHT THPOPAJANYC, THPOUYACTOTA W TEPUOJ OOpaIIeHUs YaCTUIIBI BOKPYT
MarHUTHOM CHJIOBOM JTUHUH ?

Uto Takoe MarHuTHas «OyThUIKaY ?

OnummMre TPUHLUI ACUCTBUS Macc-criekTporpadoB ? e OHM HCMONB3YIOTCS W s
yero?

Kaxk neficTByIOT yCKOpUTENHU 3apsyKEHHBIX YacTHll ?

OnumuTe SIBIEHUE MIEKTPOMAarHUTHOTO Apeiida ?

10) OnuiuTe SIBICHHUS TPAaBUTAIIMOHHOTO npetida ?
11) B 4yeM mnpuHIHUNHATIbHAS pa3HUIA MEXAY OJIEKTPOMArHUTHBIM M T'PaBUTAIIMOHHBIM

npeiidamu ?
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12) Onumure Toku B HoHOChepe u Maruutochepe 3emin ? 3a cyeT 4yero oHu 00pasyoTcs |

HA YTO BIUSIIOT ?

MarbauTHoe 1oJjie B BelecTrBe

N3ydas 5TOT paszgen, CTyACHT JOJDKEH YSCHUTH, UTO HUCXOJs M3 BBIPAXKEHUS LUPKYISALIHU
BeKTOpa MaFHHTHOﬁ I/IHI[yKI_II/II/I, MArdmTHOC IIOJIE B OTJIIHYHUEC OT BHCKTpI/I‘-IeCKOFO ABIISICTCA
BUXPEBBIM.

Ilnan uzyuenus memoi.:

1)
2)
3)
4)
5)
6)
7)
8)
9)

MarseTuku.

HamarnnuenocTs.

Hanpssk€HHOCT MAarHUTHOTO MOJIS.

MarsuTHas BOCIPUUMYUBOCTb. MarHuTHasi MIPOHULAEMOCTb.
VYcnoBus Ha TpaHUIIe IBYX MarHeTUKOB.

JlmamaraeTuku.

[TapamarseTuku.

deppoMarHeTuKH.

MarHuTHBIN THCTEPESHC.

10) Touxka Kropmu.

11) 3akon Kropu-Beiica.
12) AutrdeppoMarHeTHKH.
13) deppursi.

Pexomenoyemas numepamypa: 2,6, 7,9, 12, 13, 16, 17, 21, 22, 24, 27, 31, 33-37.

Bonpocul u 3a0anus ons camonposepxu:

1)

2)
3)
4)
5)
6)

7)

8)

Yro Takoe HamarHuuuBaHue BermecTBa ? C KaKMMH CBOMCTBAMH aTOMOB U JJICKTPOHOB
HaMarHu4uBaHUE CBSI3aHO ?

Kakwue BelecTBa Ha3bIBaIOTCS JKa-, Iapa-, peppoMarHeTukamu ?

UYro Takoe BEKTOpa HAMarHU4MBaHUS 7

Urto Takoe MarHUTHAsE BOCIPUUMYHUBOCTD ?

KaK CBs3aHBbI Me>1<z[y CO6OI>1 MardHuTHasda BOCHpI/II/IM‘II/IBOCTB U MAarHuTHasa HpOHI/IIIaeMOCTI)?
Uro Takoe BEKTOp HANpsHKEHHOCTH MarHuTHoro moist ? Kak oH cBf3aH C BEKTOpOM
MarHuTHOW MHIYKIIMH ?

ChopmynupyiiTe ¥  MOSCHUTE 3aKOH TOJHOTO TOKa B HMHTETPAaIbHOM U
muddeperuranbHoN popmax ?

ChopmynupyiiTe U TOSICHUTE TPAHUYHBIE YCIOBUS I MArHUTHOTO TOJIS ?

JIEKTPOMATHUTHAA UHIAYKIMS

N3yuass 3TOT pasmen, CTYACHT JOJKEH YCBOWUTh, YTO MeXaHW3M Bo3HUKHOBeHUs1 JDJIC
WHJYKIUWA UMEET 3JEKTPOHHBINA XapakTep. M3yunB OCHOBHOM 3aKOH AJIEKTPOMAarHUTHON MHIYKIUU
®apazesi, CTYACHT Ha €ro OCHOBE JIOJKEH YMETh BBIBECTHU U NMPUMEHSATH AJI pacueToB (OPMYJIbI
O/1C uHAYKIMH, SHEPTUH MAarHUTHOTO MOJIS.

IInan uzyuenus memol.

1)
2)
3)
4)
5)
6)
7)
8)
9)

3axoH nHaykiuu dapanes.

[TpaBuno Jlenna.

BuxpeBoe a51eKkTprudecKoe moie.

Toxku dyko.

CaMonHayKIUS.

NHAyKTUBHOCTH KOHTYpA.

O/1C camOMHyKIUH.

Toku npu pa3MbIKaHUU U 3aMBIKAaHUH LIETIH.
B3aumnas uHayKIus.

10) DHeprust MarHUTHOTO TIOJIS, €€ 00BEMHAS IIOTHOCTb.
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Pexomenoyemasn numepamypa: 2,6, 7,9, 12, 13, 16, 17, 21, 22, 24, 27, 31, 33-37.

Bonpocul u 3a0anus ons camonposepxu:

1) Ha pucyHke mOKa3aH JUIMHHBIA TNPOBOJHHK C TOKOM, OKOJIO KOTOPOTO HaXOIUTCS
HeOoJbIIasg MpoBoJANIas paMka. UYTO NpPOU30HMIET C PaMKOW MPU BBIKJIIOYEHHH B
MIPOBOJIHUKE TOKA 33/1aHHOTO HAIPABJICHUS ?

I —
1 2
4 3

2) UYro Takoe K0I(pPUIMEHTHI UHIYKTUBHOCTH M B3AaUMHOI HHIYKTHBHOCTH ?

3) BerumciIHUTe HHAYKTUBHOCTH COJICHOM/IA.

4) Bpruucnure Kod()(OUIMEHTH B3aMMHOW WHIYKTHBHOCTH JIByX MpSAMBIX KaTylIek,
HaMOTaHHBIX Ha OOIIMIA KapKac.

5) UYro Takoe 3NeKTpOMarHUTHasE UHIYKIHs ?

6) Kakue nBa siBJICHUS JIEKTPOMArHUTHON MHIYKIUU Bbl 3HaeTe ?

7) K xakum addexram B cpesie ¥ B BaKyyMe IIPUBOJIUT JIEKTPOMArHUTHAS UHIYKIHS ?

8) IlpuBenute M 00OBSICHUTE GOPMYITY JJIs AIEKTPOMATHUTHON MHIYKIIHH.

9) Cdopmynupyiite npaBuio JleHna [uist sIBICHUH CAMOUHIYKIIMN W B3AUMHON UHIYKIIUH.

10) ITokaxuTe, 4TO MAarHUTHOE TI0JIC TOKOB 00JI1a/1aeT SHEPTUCH.

11) Yemy paBHa SHEprusi MArHUTHOTO TOJISI KOHTYpa ?

12) Yemy paBHa SHEPIrHsi MATHUTHOT'O MOJIsI CHCTEMBI IByX KOHTYPOB ?

13) Uemy paBHa IJIOTHOCTh SHEPIHMHA MarHUTHOTO MOJIS ?

14) Kakue Toku Ha3biBaroTCs TOKamu Dyko ?

YpasHenunss Makcgesia

N3yuvast 3T0T pasnen, CTyeHT AODKEH YSCHUTh (U3MYECKU CMBICH ypaBHEHHI Makcsenna
(B uHTerpasibHo M 1uddepeHnuanbHoi ¢opmax). CTyAEHT AOKEH YMETh BBIBECTH 3aKOH
B3aMMOJICHCTBUS TOUEUYHBIX 3apsaaoB (3akoH Kynona) wu3 ypaBHenuid MakcBemna. Takke
HE00XO/AMMBIM HaBBIKOM SIBIISIETCS YMEHUE IPUMEHATh YpaBHEHUSI MaKcBesuia K pelIeHuIo 3a1ay.

IInan uzyuenus memol.

1) BuxpeBoe 3JIeKTpUIECcKOe MoJe.

2) Toxu cMmeleHusI.

3) VYpaHenus MakcBesia B iudQepeHInanbHOi 1 HHTErpallbHOM (hopMax.

4) TIpuHIMIT OTHOCUTENILHOCTH B 3JIEKTPOANHAMUKE.

5) KsasucraruoHapHbIe HOJIS U TOKH.

Pexomenoyemas numepamypa: 2,6, 7,9, 12, 13, 16, 17, 21, 22, 24, 27, 31, 33-37.

Bonpocw u 3a0anus ons camonpogepxu:
1) Jlns xakoro ciydas CIpaBeInuBa CIASAyIOIas CHcTeMa ypaBHEeHH MakcBeuia
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2) IlpuBemute B HMHTErpanbHoM M auddepeHinansHOM (GopMax M IMOSCHHTE ypaBHEHHUS
MakcBemia Juist HUPKYJISIUY BEKTOPa HAMPSX)KEHHOCTH MAarHUTHOTO TOJISL.

3) Yto Takoe snekTpomarHutHoe mose ? Kak CBsi3aHO OmpeieieHHe 3JIEKTPOMArHUTHOTO
110JIs ¢ ypaBHEHUsIMU Makcsena ?

4) 3anumuTe CTPYKTYPHBbIE ypaBHEHHs MakcBellIa 1 pacKpouTe uX (GU3NIECKUN CMBICT ?

5) B 4em cOCTOUT OTHOCHUTEIILHOCTD 3JIEKTPUYCCKUX ¥ MATHUTHBIX MOJICH ?

6) IlpuBemuTe M MOSICHUTE YCIOBHUE MAJIOCTH TOKA CMEIICHUS.

7) 3anummrte CUCTEMy ypaBHEHHII MakcBeia s Bakyyma ?

KoJeoanus B RLC nensx

[Ipu wu3y4yeHUW HTOro pasiena CcjieayeT Mapajuie]IbHO pPacCMaTPUBATh MEXAHUYECKHE H
AJIEKTPOMArHUTHBIE KOJIEOAHUS, YTO CHOCOOCTBYET BBIPAOOTKE y CTyIEHTa €IMHOTrO IMOAXOoJa K
KOJICOAHUSM pa3IMyHON (DU3MYECKOW MPHUPOJBI. 3/1eCh CIEAyeT YETKO YSICHHTH MOHSTHS (a3bl,
pasHocTH (a3, aMIUIUTYABI, YacTOTHL, IMEpHOAa KojeOaHWH M TaM, TZ€ 3TO HEOOXOAMMO,
UCIIOJIB30BaTh TPaQHUUECKUI METOJ| TPEICTABICHUS TAPMOHHUYECKUX KoyieOaHui. Hy:KHO ySICHUTB,
4TO JIIOOBIE KOJICOAHUs JIMHEHHON CHCTEMBI BCETJa MOXKHO TPEICTaBUTHh B BHJE CYIEPIO3HIINU
OJTHOBPEMEHHO COBEPILIAIOIIMXCS TapMOHUYECKUX KOJICOAHWH C PA3IUYHBIMH YacCTOTaMH,
aMIUTUTY/IaMU ¥ Ha4aJIbHBIMH (pa3aMu.

IInan uzyuenus memvi:

1) TlepexomHbIE MPOLECCHI B IETAX ¢ EMKOCTHIO M UHYKTUBHOCTBIO.

2) KonebarenbHbli KOHTYD.

3) Konebanus B KOHTYpe 0€3 aKTUBHOTO COMPOTUBIICHUS.

4) 3aryxaromue KojeOaHusl.

5) JlorapudmMuuecKuii 1eKPEeMEHT 3aTyXaHHsI.

6) J10OpoTHOCTH KOHTYpA.

7) BBIHYXICHHBIC JICKTPUUECKHE KOJICOAHHUS.

8) Pesonanc.

9) YacroTsl pe3oHaHcA.

10) mnienanc enmu.

11) UHayKTHBHOE COMTPOTHUBIICHHUE.

12) EMKOCTHOE COITPOTHBIICHHE.

13) PeakTuBHOE CONPOTHBIICHHUE.

14) MOIIHOCTD B LIEMHU MIEPEMEHHOTO TOKA.

15) Db dexkTrBHOE 3HAYCHUE CHIIBI TOKA.

16) KosddunneHT MOIITHOCTH.

17) KomruiekcHast hopma IpeICTaBICHUS KOJIeOaHu .

Pexomenoyemas numepamypa: 2,6, 7,9, 12,13, 16, 17, 21, 22, 24, 27, 31, 33-37.

Bonpocwl u 3a0anus ons camonpogepku.

1) Kaxue TOKM B LEMSIX HAa3bIBAIOTCS IKCTPATOKaMu ?

2) Yto Ha3bIBaeTCs KOJICOATEIbHBIM KOHTYPOM ?

3) BeiBegure Qopmyny s ONpeneneHHs IepHoja  CBOOOMHBIX — HE3aTyXarollhX
ANEKTPOMArHUTHBIX KosieGaHuit ?

4) Yro Takoe umnenanc O10Ka nenu NepeMeHHOTo ToKa ?

5) Uro ompenensoT MOAYIb U apryMEHT UMITe/IaHca ?

6) Kak BbIpaxkaeTcs UMITEIaHC, €r0 MOIYJb M apryMEHT ISl HHAYKTHBHOCTH ?

7) Kak BbIpaxkaeTcs UMIIEIAHC, €r0 MOYJIb U apT'yMEHT JJIsl eMKOCTH ?
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8) 3anumnTe U MOSICHUTE BBIPAKCHUE IS MMITEJaHCa [IETH, COCPIKAIIEH MOCIeJ0BATeIbHO
COCAUHCHHBIC NHAYKTHUBHOCTb, CMKOCTb U dAKTUBHOC COIIPOTHUBJICHUC.

9) 3anummTe ¥ MOSCHUTE BHIPAXKEHHE JIJIsl aKTUBHON MOIITHOCTH MIEPEMEHHOTO TOKA.

10) Yro Takoe siBJICHUE pe30HaHCa ?

DJIEKTPOMATHUTHBIH BOJIHBI

W3yyast 3TOT pasnen, CTyIEHT AOKeH oOpaTHTh BHHUMAaHHME Ha KAapTHHY MIHOBEHHOTO
pacmpesieNieHusi CMEIICHHsI U CKOPOCTel B Oeryieil BOJIHE, pa3Inuue MKy Oeryiiei u crosden
BOJIHAMH, 3aBUCUMOCTH (pa30BOM CKOPOCTH OT YaCTOThI KOJeOaHUH, HAMTH CBA3b MEKY IPYIIOBOMI
1 $a30BOi CKOPOCTSIMHM U TOKa3aTh WX PaBEHCTBO B OTCYTCTBUE AucIiepcuH BoyH. Heobxoaumo
YETKO IPENCTaBIATh, YTO MEPEMEHHBIE 3JIEKTPUUECKOE M MAarHUTHOE IOJIS B3aUMOCBSI3aHbBI, OHU
MOAJICPKUBAIOT JIPYT IPyra U MOT'YT CYLIECTBOBAaTh HE3aBUCUMO OT UCTOYHHUKA, UX MOPOJUBILETO,
pacrpocTpaHssiCb B IIPOCTPAHCTBE B BHUAE DJJIEKTPOMAarHuTHOW BOJHBL llox sHepruen
9JEKTPOMAarHUTHOM BOJHBI  CIIEAYET MOJApa3yMeBaTb CYMMY SHEPIMil 3JIEKTPHUYECKOTO H
MarHuTHOro noJied. IIpocremel cuCTeMOM, U3IIydarolled 3JEKTPOMArHUTHBIE BOJIHBI, SIBIIAECTCS
KoJeOmtomuiicss saeKkTpudeckuit aumons. Creayer MOMHUTb, 4YTO €CJIHM JIMIIOJIb COBEPIIAeT
rapMOHHYECKHE KOJIe0aHus, TO OH U3JIy4aeT MOHOXPOMATUYECKYIO BOJIHY.

IInan usyuenus memoi:

1) dazoBast CKOPOCTb, [UTMHA BOJHBI, BOJTHOBOE YHCII0, Pa30BbIi (GPOHT, BOJTHOBON BEKTOP.

2) Ilnockue u chepudecKkre BOIHBIL.

3) 3aryxaHue BOJIH.

4) BosHOBOE ypaBHEHHE.

5) CkopocTh pacnpoCTpaHEHHS JICKTPOMAarHUTHBIX BOJIH B BaKyyMe.

6) DHeprus 37eKTpOMarHUTHBIX BOJH. Bektop Iloiitunra.

7) HMIynbe 3JIEKTPOMArHUTHOTO TOJISL.

8) Usnyuenue aumoIs.

9) BzaumojeicTBHE IMEKTPOMATHUTHBIX BOJIH C BEHISCTBOM.

Pexomenoyemas numepamypa: 2,6, 7,9, 12, 13, 16, 17, 21, 22, 24, 27, 31, 33-37.

Bonpocwl u 3a0anus ons camonpogepxu:
1) VYpaBHeHHe IUIOCKOW CHHYCOMIATBbHON BOJHBI, pacrpocTpaHsomuieics Broib ocu OX,

£ =0,01sin[10°t - 2x )

MMeEET BUJ . Uemy paBHa CKOpPOCTb paclpoCTpaHEHMs BOJIHHI (B
Mm/c)?
-
2) Ha pHCcyHKe NMOKa3aHA OPMEHTAIHs BEKTOPOB HANPSKEHHOCTH dnektpuueckoro (£) u

_:;
MarHUTHOTO (H ) Tmosel B DIEKTPOMAarHUTHOW BoiHE. B kakom HampaBieHUU
OPUEHTUPOBAH BEKTOP TUIOTHOCTH TTOTOKA SHEPTHH JICKTPOMArHUTHOTO TIOJIS ?
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3)

4)
5)

6)
7)
8)

9)

BonHOBOEe ypaBHEHHWE M CMBICH €ro pemeHuil. Buuabl pemeHuid i MIOCKUX,
chepruecKux ¥ MUIUHAPUICCKIX BOJH.

Uro Takoe (azoBasi CKOPOCTH?

N3 Kkakux TEOpEeTUYECKUX COOOPAKEHUH ClIeyeT CYIIECTBOBAHHME ASJICKTPOMATHUTHBIX
BOJIH?

BekropHast cTpykTypa SJIEKTPOMAarHUTHBIX BOJIH B HEMNPOBOISAIIMX Cpelax IMpH
OTCYTCTBHH TOKOB M CBOOOJHBIX 3apsI/I0B.

dopMyIia B3aUMOCBSI3H MEXKAY XapaKTePUCTUKAMH TIJIOCKOM AJIEKTPOMAarHUTHOM BOJHBI U
BKHBIN (DU3UYECKUN BBIBOJ M3 ATOU (POPMYIIBI.

[I1oTHOCTH PHEPTUM AJIEKTPOMArHUTHON BOJIHBI. Bektop [loitHTHHra, €ro BeIpaKeHUE U
CMBICIL.

3aBUCHUMOCThH MOIITHOCTU U3ITyYEHUS OT YaCTOTHI.

PA3JIEJI 5. OIITUKA.

I'eomerpuueckas onTuka. ®oromerpus

N3yuyas sTOT pasnen, CTYAEHT JOJDKEH IIOHMMAaTh, 4YTO TAaKOM IIOAXOJ OCHOBaH Ha
NpeHeOpPE)KEHUN BOJHOBBIMH CBOMCTBAMH CBETa, T.€. NPUMEHHM TOJBKO B Cciy4ae, KOrua
paccMaTpuBaeMoe MPENsITCTBHE MHOTO OOJIble JUIMHBI CBETOBOW BOJIHBL. CTYJIEHT JOJDKEH 3HATb
OCHOBHBIE 3aKOHBI T'€OMETPUYECKOM ONTHKM M yMETb HX IPUMEHATH K PEIICHUIO 3a1ad.
Heo6xoanMo Takxke 4eTKO MOHUMaTh CMBICT NpuHLUNa Pepma U yMETh Ha €ro OCHOBE BBIBOJAUTH
OCHOBHBIE 3aKOHBI T€OMETPUYECKOU ONTUKH.

IInan usyuenus memoi:

1)
2)
3)
4)
5)
6)
7)
8)
9)

BonHOBBIE M KOPITYCKYIISIPHBIE CBOMCTBA CBETA.
Hucnepcus.

HNHTEHCUBHOCTS CBETA.

OCHOBHBIE 3aKOHBI TEOMETPUUECKOMN ONTHKH.

[TonHOE BHYTpEHHEE OTpaKEHHUE.

IIpunnun Oepma.

3epkaina, TOHKHE JIMH3bl, OCHOBHBIE ONITHYECKHE TPUOOPHI.
®opMyia TOHKOU JIUH3BI.

POTOMETPUYECKNE BETUINHBI.

Pexomenoyemas rumepamypa: 2, 3, 7,9, 13, 18, 21, 22, 24, 28, 35-37.

Bonpocul u 3a0anus ons camonposepxu:

1)
2)
3)
4)
5)

6)
7)

8)
9)

B yem cMbIicn mpuOIMKEeHUsI TEOMETPUUECKON ONTUKU 7

UTto Takoe CBETOBBIE JIY4H ?

Chopmynupyiite OCHOBHBIE 3aKOHBI TEOMETPUUYECKOM ONTHKHU.

B uem 3akmrouaercst mpuniun depma ?

BriBenute Ha ocHoBe mpuHIMNA DepMa 3aKOH OTPAXKEHUSI CBETOBBIX JIYYEH OT TPAHUIIBI
paszena AByX Cpen.

BriBenure Ha ocHoBe mnpuHiuna @depma 3aKOH NPETIOMIICHHUS CBETOBBIX JIy4ed OT
IpaHuUIbl pa3jena AByX cpel.

B uem 3akimtouaercs siBI€HUS MOJHOTO BHYTPEHHETO oTpaxkeHus ? I'7e nmpuMeHsieTcst 3To
siBJIeHue ?

B yewm 3akmiogaercs OTIWYME 3€pPKATBHOTO OTpaskeHus oT qudy3Horo ?

PaccmoTpuTe X071 JTydei mpu npenoMiIeHud OT chepudecKor MOBEPXHOCTH.

10) Kakue onTryeckue CUCTEMBI Ha3bIBAIOTCSl COOMPAIOIIMMU, PACCEUBAIOIIUMH ?
11) dopmya TOHKOMU JIUH3HI.
12) PaccmoTpuTe MOCTPOSHHsT M300paKeHHsI B COOMpAOIIECH M PAacCeUBAIOIICH JTHMH3aX MpPU

BCCX BO3MOXXHBIX PACIIOJIOXKCHUAX IPpEAMETA.

13) Uro Takoe (pokanbHas MIOCKOCTH ?
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14) Kak mocTpouTh X0/ Jiyda 4epe3 TOHKYIO JIMH3Y, €CJIH JIyd MajaeT Ha JIMH3Y MO YIJIOM K

€€ ONTHYECKOU OCH ?

15) Yro Takoe onTHUecKas CHia JUH3bI ?

16) Yrto Takoe CBETOBOI MOTOK ?

17) Yro Ttakoe cujia CBeTa TOYEYHOTO HCTOYHHKA ?

18) Yrto Takoe OCBEIICHHOCTD ?

19) Yro Takoe CBETUMOCTB ?

20) Yro Takoe spKocTh ?

21) B uem nmpuyrHa nedeKTa 3peHusi, Ha3bIBAeMOT0 OJIU30PYKOCTHIO, IaTbHO30pKOCThIO ? Kak

C TIOMOILIBIO OYKOB KOPPEKTUPYIOTCS TaHHbIE Ne(eKThl 3peHus ?

HNuTepdepennus cBera

W3ydast 3TOT pasnen, CTyIeHT JAODKEH YETKO YSCHUTh, YTO MHTEPPEPEHIINs CBETa SBISETCS
JI0Ka3aTeIbCTBOM BOJIHOBBIX CBOMCTB cBeTa. IIpu u3ydeHHH HTOH TeMbl cleayeT oOpaTuTh
BHUMAHHC Ha TAaKHC BOIIPOCHI, KaK IBCTAa TOHKHUX IIJICHOK, ITOJIOCHI paBHOfI TOJIMUHBI 1 PABHOI'O
HakioHa. Crenyer NOMHHMTb, YTO MPH HHTEp(EpEeHIMH CBETa HMMEET MECTO CYHEpIO3ULIUs,
CBSI3aHHAs C IepepaclpesieIeHUeM 3HEPIUM, a He ¢ B3aumojeiictBueM BoOJH. CTyIEHT Takxke

JIOJDKEH

HMCTb IPCACTABJICHHUA O IIPHMCHCHUU I/IHTep(bepeHI_[I/II/I B TCXHHUKE, 3HATb U YMCTb

OOBSICHUTH XOJI JIydell W NMPHHLIUI JIEHCTBHS MHTEp(HEpPOMETPOB pa3MdHbIX cxeM. HeoOxoammo
TaKkKe IMOHUMaTh, YTO pa3Iu4Yue HHTEp(HEpPOMETPOB B OCHOBHOM 3aKIIOYAETCs B crocode
MOJTyYCHHUS ABYX U 00Jiee KOTEPEHTHBIX BOJIH.

IInan usyuenus memoi:

1)
2)
3)
4)
5)
6)
7)
8)
9)

[Ipunnun [Mroiirenca.
KorepeHTHbIE BOJIHBIL.
WuTepdepeHys BOIH.
OnTnueckas pa3HOCTb X0/a.
[Tonocel paBHOTO HaKJIOHA.
ITostochl paBHOM TOJIILMHBI.
Konbsna HeroToHa.
WuTepdepomerp MaiikenbcoHa.
Wurtepdepomerp Dadpu-Ilepo.

Pexomenoyemas rumepamypa: 2, 3, 7,9, 13, 18, 21, 22, 24, 28, 35-37.

Bonpocul u 3a0anus ons camonposepxu:

1)
2)
3)

4)

5)

6)
7)
8)
9)

Kaxue BoJIHBI Ha3bIBAIOTCS KOT€PEHTHBIMU ?

Otnnune uHTEpHEPEHLINN OT CIOKEHHUSI HEKOTEPEHTHBIX BOJIH.

[Touemy HEBO3MOXKHO OCYIIECTBICHHE JBYX KOTE€PEHTHBIX MCTOUYHHUKOB CBETAa OOBIYHOI'O
tuna? Kakoil MeToJ MCHONB3yeTCsl B ONTUKE JJISl MOJIyY€HUS KOTEPEHTHBIX CBETOBBIX
BOJIH?

VYcnoBus MakcuMyMa W MHUHHUMyMa MpU HHTEp(EpeHUUH BOJH OT JABYX TOYEYHBIX
uctoyHukoB (Metox IOura). IIpocTpaHCTBeHHOe paclpenesieHHe MaKCUMyMOB U
MHUHHUMYMOB.

Kakue eme CymecTByIOT ONTUYECKHE CHUCTEMBI Ui TMOJYYEHUs HHTepPepeHIIMOHHOM
KapTuHbl ? [IpyHIMO UX AeHCTBHS. Y CI0BUS MUHUMYMa U MakCUMyMa JiJIsl HUX.
[Tpumenenus nuatepdepeHu cBeta. UTo JIeKUT B OCHOBE ATUX MPUMEHEHHH?

[Tonmockl paBHOTO HaKJIOHA.

ITonocs! paBHo# TommuHbL. Konpia HeroToHa.

OnuiuTe TPUHITMIHATBHYIO ONITUYECKYI0 cxeMy HHTepdepoMmeTpa MalikenbcoHa.

10) OnuimuTe MPUHIUMITHAIBLHYIO ONTHYECKYIO cxeMy uHTeppepomerpa Dadpu-Ilepo.

JAudppakuus BoIH
W3yuast sToT paszgen, HEOOXOAMMO YACHUTH MeToj 30H DpeHens, yMEeTh MOJb30BaThCs
rpadMuecKuM METOAOM CIIOKEHUS aMIUIUTY, 4TO OyJeT CIocOOCTBOBAaTh MOHUMAHUIO TU(PPAKIIUN
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Ha OJHOMW mIenu, AUdpakIuoHHON pemieTku. Kpome Toro, He06X0auMO M3yduTh TU(PAKIUIO Ha

IIPOCTPAHCTBEHHOW peIIeTKe M yMEeTh MOoJb30BaThesa Gopmynoil Bynbda-bparros, seustomerics

OCHOBHOM B PEHTI€HOCTPYKTYPHOM aHaJIN3€, UMEIOIIEM BaKHEHIIIee MPaKTHIECKOE IPUMEHECHHE.
Inan usyuenuss memol.

1)
2)
3)
4)
5)
6)
7)
8)
9)

Hudpakuus @paynrodepa u qudpakmus OpeHers.
ITpunnun [Mtolirenca-Ppenerns.

3onbl Openerns.

AwMiuityaHast v ¢pa3oBast 30HHBIE TUIACTUHKH.

Judpakius oT Kpyriioro OTBEPCTHsI, KPYTIoro JUCKa, IIETH.
JudpakionHas peeTka.

VYrioBas nucnepcus.

Paspemaromas cuna.

Judpaxius Ha IpOCTPAHCTBEHHOM peIIéTKe.

10) I'osorpadus.

Pexomenoyemasn numepamypa: 2, 3, 7,9, 13, 18, 21, 22, 24, 28, 35-37.

Bonpocul u 3a0anus ons camonposepxu:

1) Umerotcs 4 pemieTku ¢ pa3TudIHbIMUA TOCTOSTHHBIMU d, OCBEIIaeMble OJJHIM U TEM Ke
MOHOXPOMAaTHYECKUM U3JIy4YEHUEM Pa3InYHON HUHTEHCUBHOCTHU. Kakoil pucyHOK MILTIOCTPUPYET
MOJIOKEHHE TTIAaBHBIX MAaKCUMYMOB, CO3/1aBa€MbIX TU(PPAKINOHHON PEIIETKON C HaMMeHb el

MOCTOSIHHOM pemeTKu? (J — MHTEHCHMBHOCTD CBETA, P yroJi AU paKIum).

BapI/IaHTI)I OTBETOB:

1

2)

3)

2)
3)

sin @ 04 -0F 02

4)

' 4 ' -
-04 03 02 01 Of 0l b2 0x 04 0O 04 03 02 -00 o] 01 02 03 04 sing

Uro Takoe nudpaxius BoaH? [loscHure npunuun [roiirenca-dpenens.
B uem cocroutr meron 30 @penens? [louemy neHCTBUS 30H Ha TOUKY HAOIIOACHUS
yOBIBaIOT ¢ pocTOM HOoMepa 30H? K ueMy cBOJUTCS ielicTBUE BCEl COBOKYITHOCTHU 30H?
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4)

5)

6)
7)

8)
9)

10)

11)
12)

13)

14)
15)
16)

17)

18)

Kako#t Bua mmeer mudpaxiuoHHas kapTuHa npu audpaxmuun DpeHens Ha KpPyriom
orBepctuu? Kakumu OyayT OCBELICHHOCTH B IIGHTPAJbHOM TOYKE HKpaHa, €CIHM Ha
OTBEPCTUH YKJIAJbIBAIOTCS OJIHA, [IBE, TPU U MHOXKECTBO 30H dpenens?

Kakoit Bua umeer audpakumoHHas kaptuHa npu nudpakuun PpayHrodepa Ha OAHOM
uienu’?

YcnoBust MaKCMMyMa M MUHUMYMa TIPH TU(GPAKIUN Ha OJHOW HIETH.

Uto oOmero mexay HWHTEH(EpEeHIHEH COOTBETCTBEHHBIX Jyded B IU(PPAKIIMOHHOU
pemieTke U uHTepepeHIerd BOJIH OT «N» BUOPATOPOB, PACIIOI0KEHHBIX BJIOJIb TPSMOI.
KpuBast 3aBUCMMOCTH MHTEHCUBHOCTH AU(parupoBaHHbIX Ha pELIETKe Jy4del OT cuHyca
yria qudpakuuu. ['1aBHbIe MAKCUMYMBI, 100aBOYHbIE MUHUMYMbI 1 MAKCUMYMBI.

Kakne n3meneHus B IUQPPAKIMOHHOW KapTUHE MMEIOT MECTO IMpPH YBEIMYCHHM YHUCIIA
miesen B pemerke?

Kak mnocpeactBoM audpakiMOHHONW pPELMIETKH ONpPEeNseTCsl CIEKTPAIbHBIA COCTaB
ONITUYECKOro M3nydeHusa? B kakom nopsake pacrosaraiorcs LBeTa B JAU(DPaKIMOHHBIX
creKTpax?

BeiBenute ¢opmyiny g MakcuMyma JIU(PAKIMOHHOM KapTHUHBI, IOJy4aeMOH ¢
MOMOIIBIO AU(PPAKIIMOHHON PEIIeTKH, TIPH HAKIIOHHOM Ta/ICHUH Ha HEe JIyde.

Uro Takoe yrioBas W JIMHEHHas aucrnepcud AU(PPAKIUMOHHOW pELIeTKH, KaK OHH
BBIPAXKAIOTCS M KaK CBA3aHbI MEX]y cOO0M?

UYro Takoe paspemaromias CHocoOHOCTh cHekTpanbHoro mnpubdopa? Kpurepuii Panes
pa3NMYMMOCTH JUIMH BOJH. Kak BhIpakaeTcs paspemnraromas CrocoOHOCTh Au(pakiiu-
OHHOM penieTKu?

Uem 0oOyCIIOBIHMBACTCS TPEXMEPHOCTh M300paxkeHUs 00bekra? Ilouemy Ha OOBIYHBIX
¢dororpadusx uzobpaxeHus 0ObEKTOB IIIOCKHE, a HE IPOCTPAHCTBEHHbIE?

Uro Takoe rosiorpamMmma u Kak oHa mnosiydaercsi? Kakum oOpa3om B TOUKax IoJOrpPaMMbl
peructpupyrorcs hasbr?

Kak ¢ romorpammel BoccTaHaBiuBaeTcs u3oOpakeHue oobekra? Uro Oyzner, eciau mpu
3TOM BMECTO I'0JI0IPaMMBbl B 1I€JIOM HCII0JIb30BaTh €€ MaJlblii KyCOK?

Urto mpencraBisger co0oil rojiorpaMMa yJIajieHHON TOYKH, PACCEUBAIOIICH KOTepEHTHBIN
CBET MPHU HOPMAJILHOM Ma/IEHUU OMOPHOIo Mydka Ha IUIAcTHMHKY? OOBSICHUTE MEXaHU3M
BOCCTAHOBJICHUS M300pa)KE€HUS C 3TOM roJIOrpaMMBbl.

[Ipumenenust rosorpauu B HacTOsIIee BpeMs M IEPCIEKTUBBI €€ NPUMEHEHUil B

Oymymem.

IHonsipu3anus ceera

W3yuas 3TOT paszzen, CTyIEHT JIOJDKEH YSICHUTh, YTO MONEPEYHOCTh CBETOBBIX BOJIH ObLIa
OKCIICPUMCHTAJIbHO YCTAHOBJICHA HPHW HU3YYCHHUU ABJICHUA IMOJIAPU3alMU CBETA, KOTOPOC HUMCECT
OTPOMHOE NpaKTHYeCKoe MpuMeHeHue. [Ipu u3ydeHnn 3Toro siBieHUsl 0co00i BHUMAaHUE ClIEAyeT
o0paTuTh Ha CHOCOOBI IMOJIy4YEHHs MOJISPU30BAHHOIO CBETa M NPHUMEHEHUE 3aKOHOB bproctepa,
Mantoca, Ha SIBJIEHHE BpaIlEHUs MIJIOCKOCTH MOJSPU3ALMY B KPUCTAJIIIAX U PACTBOPAX.

LInan uzyuenus memol.

1)
2)
3)
4)
5)
6)
7)
8)
9)

[Tonsspru3oBaHHBIN CBET.

Kpyrosas u miockas noaspusanus.
ITonspusarop.

Crenens NoIsApU3ALMH.

3akoH Mamtoca.

[Tonspu3zanus npu OTpaXEHUN U IPEIOMIIEHUH.
3axoH bprocrepa.

[Tonspuszanus npu ABOMHOM JTy4EIPEIOMIICHUN.
IIpuzma Hukoms.

10) Tuxpousm.

11) ITpoxoxkaeHne MIOCKOMOISIPH30BAaHHOTO CBETA Yepe3 KPUCTAIUIMYECKYIO TNIACTHHKY.
12) BpareHue mioCKOCTH MOISPH3ALUH.

13) Dpdexr Dapanes.
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Pexomenoyemas numepamypa: 2, 3,7, 9, 13, 18, 21, 22, 24, 28, 35-37.

Bonpocul u 3a0anus ons camonposepxu:
1) Ha myrd eCTeCTBEHHOTO CBeTa IIOMEIIEHBI JBE IIACTHHKHA TypManuHa. Ilocie
MPOXOXKACHUS IUIACTUHKM 1 cBeT monHOCThIO mojdspu3zoBadH. Ecim J; uw Jp —

— Jl
J, =—
WHTCHCUBHOCTH CBETA, MPOLIE/IIETO TNIACTUHKH 1 U 2 COOTBETCTBEHHO, 4 Yemy
paBeH yron mexay HampasieHusimu OO u 0’0’ ?

'O
I

A

2) Ilnockomosisipu3oBaHHAs 3JICKTPOMATHUTHAS BOJIHA. DJUIMNTUYECKU TOJISPH30BAHHAS
BOJIHA U YCJIOBHUS €€ MOJIyYCHHUS.

3) EcrecTBeHHBII U MOJISIPU30BAHHBIN CBET.

4) Tlomy4eHue MOJNSIPU3OBAHHOTO CBETa IPH IPOXOXKICHUH 4Yepe3 KPHCTAUINYCCKHE
TUTACTUHKH U TIPY OTPAXKSHHUU U TPEIOMIICHUN Ha MMOBEPXHOCTSX JTUAIICKTPHUKOB.

5) 3akon Mai roca.

6) 3axon bprocrepa.

7) JlokazaTb, 4TO HpH YIJIe MaJCHUs Jlyda CBETa Ha IPAHUILy pas3lielia IBYX Cpel, PaBHBIM
yriy bprocrepa, yron Mexay oTpakeHHBIM U IIPEIOMIIEHHBIM JTy4yoM paBeH 90 rpaaycos.

8) TlpuumHbl pa3nuuns E A7 pa3HbIX HAMPaBICHUI B aHU30TPOITHOI cpefie.

9) DnHrcou ] MUANEKTPUIESCKON TPOHUIIAEMOCTH. [ IaBHbIC HATIPABJICHHS B KPUCTAJLIE.

10) [Toyemy B kpucTajuiaX BeKTOpbI HanpspkeHHOCTH E u cMemenns O B o0mieM ciaydae He
COBIAJAIOT IO HAPABJICHUIO?

11) TToyemy B aHO30TPOIHBIX Cpelax CKOPOCTh PaclpoCcTpaHeHUs (a3bl HE COBMAIACT IO
HaIPaBJIEHUIO CO CKOPOCTHIO MEPEMEILIEHUS SJHEPTUU?

12) Koraa u moyeMy IUIOCKOMOJSIPU30BaHHAs BOJIHA, PACHPOCTPAHSIOIASICS B KPUCTAILIE,
packiaibIBacTCsl Ha JBE BOJHBI, PACHpPOCTPAHSIOUIUXCA C Pa3IUYHBIMH  (a30BBIMU
CKOPOCTSIMH, U KOTJIa TAKOTO PA3JI0KEHUS HE TIPOUCXOIUT?

13)Uro Takoe onrtuveckas och Kkpucrtawia? KakuMm cBoiicTBOM o0jamaer BOJIHA,
pacrpoCTpaHsIOIAsACs BAOIb 3TON OcU?

14) PactipocTpaHeHre BOJH B OJHOOCHBIX KpucTauiax. CBoicTBa OOBIKHOBEHHOH |
HEOOBIKHOBEHHOI BOJIH.

15) Kakue OJHOOCHBIC KPUCTA/UIbI HA3bIBAIOTCS  MOJOKUTCIBHBIMH M Kakue —
OTPHLIATENILHBIMU?

16) Kak BBITJISITUT Ha OTBITE TBOWHOE JTy4YerpeIoMIIeHHE B KpUCTAIIax?

17) Ionsipu3aiuoHHbBIE TPU3MBI, TBOSKOTIPEIOMIISIFOIIIE TPU3MBI M TTOJISIPOUIBI.

18) Mexanu3m BpallleHHs TUIOCKOCTH TOJSPHU3ALUKA TPH TPOXOKICHUHA CBETOBOH BOJHBI
yepe3 cpely ¢ BHEIIHUM MarHUTHBIM 1oJieM (siBienue dapajes).

PacnpocTrpaneHue cBeTa B BelecTBe.
W3yuast TOT pasmen, CTYyASHT JOJDKEH YSACHUTh CYIIHOCTh DJIEKTPOHHOW TEOPHUH ITOTO
SIBJICHHSI, OTJIMYME HOPMAJIBHON JAMCIEPCUU OT aHOMAIbHOW. Tarxke MOJDKEH YeTKO MPEeACTaBISTh
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ce0Oe Takue MOHSTHS, KaK ()a30Basi M TPYIIIOBasi CKOPOCTH, 3HATH CBSI3b MEKIAY HUMH U MTOKA3aTh UX
PaBEHCTBO MpPH OTCYTCTBUU Aucriepcuu. CleayeT MpeICcTaBiIsITh, YTO MPU ABMKCHHUU 3aPSKCHHBIX
YacTHI[ B BEIIECTBE B TOM CIIydae, KOTJla MX CKOPOCTh JBIDKEHHSI MPEBBIMIACT (Pa30BYI0 CKOPOCTh
CBETOBBIX BOJH B J3TOW Cpele, BO3HHMKAeT W3NydyeHHe BamumioBa-UepeHKOBa, KOTOpOE HYKHO
paccMaTpuBaTh KaK KIaCCUYECKOE SBIICHHE.

IInan uzyuenus memvl:

1) Jlucnepcus cera.

2) Jlucriepcus BeIIecTBa.

3) I'pymmoBasi CKOPOCTb IEKTPOMATHUTHBIX BOJIH.

4) DrneMeHTapHas JIEKTPOHHAS TEOPHSI JUCIICPCHH.

5) Ilormnomienue cBeta.

6) 3axon byrepa-Jlambepra.

7) CrekTpsl U3JIyUYCHHUS U OTJIOIICHHS.

8) Paccesinue cBera.

9) 3akon Paes.

10) Db dexr BaBunosa-Uepenkona.

Pexomenoyemas numepamypa: 2, 3, 7,9, 13, 18, 21, 22, 24, 28, 35-37.

Bonpocul u 3a0anus ons camonposepku.

1) Monoxpomaruueckas BOJHA U €€ CBOICTBA.

2) Yro Takoe qUCIEPCHs BOJIH ?

3) Yro takoe (azoBasi CKOPOCTH?

4) ChekTpalbHOE Pa3I0KEHHE BOJIH 10 YaCTOTaM M €r0 CMBICII.

5) BosHOBOI MaKeT U €ro CBOMCTBA.

6) Yto Takoe rpymmnoBas CKOpoCTh?

7) YTO TaKoe onTUYECKMe 3NEeKTPOHbI aTOMOB M MOJIEKY/T U KaK OHW PearnpytoT Ha BHELWHWE
nepuogmyeckme Bo34encTemna?

8) Kakasa gucnepcma Ha3bIBaeTCA HOPMaAbHOM M KaKas — aHOMAIbHOM?

9) Ecnv aneKTpOMarHUTHaA BOJIHA NaJaeT HA BELLECTBO, TO KaKue CWUbl AENCTBYIOT Ha
OMNTUYECKME 3/IEKTPOHbI M KAaKOW BUJ, IBUNKEHUI COBEPLUIAIOT 3TU 3/1EKTPOHbI?

10) KpuBasa 3aBMCMMOCTM KBagpaTa MNOKasaTens NpesioM/lIeHUs OT YacToTbl NajatoLlei
BOJ/IHbI. YKaXKMTe 061acTM HOPManbHOM M aHOMaNbHOW AnUcnepcun.

11) Noyemy obnacTM aHOMaNbHOM AUCNEPCUN ABAAKDTCA M 06NacTAMM NOrnowWweHma?

12) 3aKkoH byrepa. Cmbicn KoaddMLUMEHTA NOFOWEHMA.

PA3EJ 6. 2JIEMEHTHI KBAHTOBOM ®HU3UKH.

KpantoBo-onTuueckue sisjienus. Temiosoe H3JIy4YCHUE.

HpI/I HU3Yy4YCHUU HaHHOﬁ TEMBbI CTYACHT HOJUKCH 3HATH IMOHATHUC TCIJIOBOI'O HU3JTYUYCHUSA, 3aKOHBI
TCIIJIOBOI'O HU3JTy4YCHUS. I'maBHBIM B 3TOM TeME SBISICTCS TOT Q)aKT, KTO UMCHHO JIs1 aACKBAaTHOI'O
OIMUCAaHUs TCIUIOBOT'O H3JIYYCHUA IInank BBOOUT IIOHATUC 00 HUCIIyCKaHHUU CBCTa NOpHUAIMU, T.C.
kBanTaMu. Ha ocHoBe CbOpMy.]'II)I IInanka BBIBOJATCA BCC SKCIICPUMCHTAJIBHBIC 3aKOHBI TCIIJIOBOT'O
HU3JTyUCHUS.

IInan uzyuenus memol:

TennoBoe u3iyyeHue.

OHepreTudeckasi CBETUMOCTb.

HcnyckarenbHass U norjiouiateabHasi CIOCOOHOCTH.
AGCOIIIOTHO YepHOE TEJIO.

3axon Kupxroda.

3akon Credana-bonpimana.

3akoH Buna.

NogakrwnpE
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8.
9.

1)
2)
3)
4)
5)
6)

7)

8)

®opwmyna Panes-Jxunca.
®opmyina [Lnanka.

Pexomenoyemas numepamypa: 3,7, 8,9, 13, 18, 21, 23, 25, 28, 35, 36, 37, 46, 47, 49.

Bonpocwi u 3a0anus ons camonpoeepxu:

Uto Ha3bIBaeTCs TEIUIOBBIM M3JIy4eHHUEM?

[Tepeuncnure 0COOCHHOCTH TETIOBOTO H3JIYYCHUS.

UTto Takoe abCOIIOTHO YEPHOE TEI0?

Chopmymupyiite 3akon Kupxroda, 3akon Credana-bonbiiMana u 3akoH cMmemienust Buna.
Cdhopmynupyiite kBanTOBYIO rumote3y [lnanka.

Temneparypa BepxHux cinoeB 3Be3nibl Cupuyca 10 kK. OnpenenuTe NOTOK 3HEpPruu,
M3JIy4aeMOM ¢ MOBEPXHOCTHU ILIOMIAIbI0 | KM? 9TOif 3BE3IbL.

Kakyro momHuocts uznydenus mmeer Comnne? M3nyuenune ConHIa cyuTaTh OJNUM3KHAM K
mnyuenuto AUT. Temneparypa noBepxHoctu cosnia 5800 K.

®DOTOH C JIMHOW BONHBI 1 TIM paccesyicss Ha CBOOOAHOM AJICKTPOHE O] YTIIOM 90°. Kakyro
JIOJTIO CBOCH dHEpruu (OTOH Mepeaalt JISKTPOHY?

®ororpdext. Poronbl. Ipdext Komnrona.

HpI/I HN3YyUCHUU JAHHOM TEMBI CTYACHT NOJI’KCH 3HATD ABJICHUS U OIMUCBIBAIOLICTO €TI0 3aKOHBI

dorordpdexra. OCHOBHOU MICH ITUX 3aKOHOB SABISICTCS TOT (PaKT, YTO DUHIITCHH MPEAIIOTIOKHIIT,
YTO CBET HE TOJBKO MCITYCKACTCS B BUJIC KBAHTOB, HO U MOTJIOINACTCS aHATIOTUYHBIMH MTOPIIUSIMH.

Inan U3YUEHUAL meMbl.

NookrwnpE

1)
2)
3)
4)
5)
6)

7)

3akoH (poroaddexra.

Tok HacwImEeHus.

®opmyna DUHIITEHHA.

Kpachnas rpanuna ¢potosaddekra.
DOTOHBI.

Omnzit boze.

O¢pdext KomnroHa.

Pexomenoyemas numepamypa: 3,7, 8, 9, 13, 18, 21, 23, 25, 28, 35, 36, 37, 46, 47, 49.

Bonpocul u 3a0anus ons camonposepxu:

HaiitTe onpeneneHue BHeIHero Gporoadgexra.

UTo Takoe TOK HACHIIIECHUS U 3aeP>KUBAIOIIEE HANPSDKEHHE?

Cohopmynupyiite 3akoHbI poTo3hDheKTa.

Kaxk ¢ momotpto ypaBHeHune DitHIITeHa 00BsICHUTD | 1 2 3akoHbI (oTodPdekTa?

Kakue xapakrepuctuku (OTOHA ONPEAETSIOT €ro BOJIHOBBIE U KOPIYCKYIIsIpHbIE CBOMCTBA?
Kakas nmomnst sHeprum ¢dortoHa pacxomyercss Ha padboTy BbIXoJa (HOTODIEKTPOHA, €CIIH
KpacHas rpanuia poroapdexra 307 HM, a MakcUMabHas KHHETHYECKas SHeprus 1 sB?
Haittu nocrosiuayro Ilnanka, eciii M3BECTHO, YTO SJIEKTPOH, BBIPHIBAEMBIN U3 MeTaslia
CBETOM C 4YacTOTOM 2,2”‘1015 I'n, 3anmepxuBaeTcs pa3HOCTHIO MOTeHHMATOB 6,6 B, a
BBIPBIBAEMBII CBETOM C YaCTOTOU 4,6*1015Fu 3aJICPKABACTCS PA3HOCTHIO TOTEHIINAIIOB
16,5 B.

JKCNEePUMEHTAIBbHOEe 000CHOBaHNEe KBAHTOBOM Teopun. bopoBckasi Teopust atroma.

HpI/I HN3YUCHUHA HaHHOfI TEMBI CTYIACHT JOJDKCH HMCETH ITOHATHUC 00 SKCIICPUMCHTAJIIBHOM
000CHOBaHMU KBaHTOBOH Teopuu. CTYAEHT AOIDKEH 3HaThb W yMETh HPUMEHSTH IOJIOKEHHS
BopoBsckoit Teopun aToMOB.

IIhan U3ydernus memol.

1.

3aKOHOMepHOCTI/I ATOMHBIX CIICKTPOB.
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Mopenu aroma Tomcona u Pesepdopna.
ITocTtynatsl bopa.

KBanToBanue opOuT.

boposckuii  paguyc.

OnbiT @panka u ['epiia.

OmneitT Tepna u I'epnaxa.

Nookrwd

Pexomenoyemas numepamypa: 3,7, 8,9, 13, 18, 21, 23, 25, 28, 35, 36, 37, 46, 47, 49.

Bonpocul u 3a0anus ons camonposepxu:

1) Nouyemy mozenb atoma Pesepdopaa (nnaHeTapHasa moaenb) OKasanacb HECOCTOATEIbHOWM ?

2) 3anummmre 06061eHHy0 hopmyay bambMmepa ais aroma Bogopoa.

3) Cdopmynupyiite mocrynarsl bopa.

4) Onummre Mozaeas aroma Pesepdopma-bopa

5) UYro Ha3bIBaeTCsA TJIABHBIM KBaHTOBBIM uuciioM? Kakoe cOCTOsHHE aToMa Ha3bIBaeTCs
BO30YXICHHBIM?

6) Haiitu paguyc nepBoit 60pOBCKOI OPOUTHI /IS OAHOKPATHO HOHU3MPOBAHHOTO aTOMA TeJIUs
U CKOPOCTb DJIEKTPOHA HA HEW.

7) AtomapHbIii BOIOPO/, BO30YXKICHHBIH CBETOM OMPEICICHHOM JUTHHBI BOJIHBI, IIPH MIEPEX0/IE
B OCHOBHOE COCTOSTHHE HMCITYCKaeT TOJBKO TPH CIEKTpPaIbHbBIC JMHUU. ONpPEneUTh JTHHBI
BOJIH 9TUX JIMHUM U yKa3aTh KAaKUM CEPHsIM OHU MPUHAIJICHKAT.

9JIeMeHThI KBAHTOBOI MeXaHHKH

HpI/I H3y‘IeHI/II/I I[aHHOfI TEMBI CTYI[eHTLI JOOJIDKHBI IIOHHUMAThH BOJIHOBYIO HpHpOI{y
JJIEMEHTApHBIX YacTHI, OCHOBAaHHYI0 Ha THUIOTe3e Je-bpoiis, CMbICI COOTHOLICHHIA
HeomnpeaeneHHocTr ['elizenOepra U orpaHWYCHUS, HAKIIAIBIBAGMBIMH MMM Ha TIPOIECC H3yYCHUS
yacTull. CTylEeHT NOJKeH 3HaTh U yMeThb NpUMEHATh ypaBHeHus lllpenunrepa ana onucaHus
COCTOAHHUA YaCTHUII.

IInan uzyuenus memol.

KopryckynsipHO-BOJTHOBOH 1yan3M.

I'unioresa ne-bpoitns.

OnbIThl IO AUDPAKIK KOPITYCKYIISPHBIX TyYKOB.
CootHomieHue HeomnpeaeneHHoctel [elizendepra.
BonnoBast pyHKIms.

VYpasuenue lllpenunrepa.

CranuoHapHble COCTOSHUS.

KBaHnTOBaHME SHEPTHH.

CoOcTBeHHbIE (PYHKIIMM U COOCTBEHHBIE 3HAUCHMUSL.

10 YacTuia B 0THOMEPHOH MPsIMOYTOJIBHON MOTEHIIMAIBHOM sSIME.
11. ITpoxoxkaeHME YaCTHIIBI Yepe3 MOTEHIMAIbHBIN Oapbep.

wCoNoOR~WNE

Pexomenoyemas numepamypa: 3,7, 8, 9, 13, 18, 21, 23, 25, 28, 35, 36, 37, 46, 47, 49.

Bonpocver u 3a0anus ons camonposepku:

1) Cohopmynupyiite runore3y ae bpoitns

2) CdopmynupyiiTe 1 3alMIIATE COOTHOIIEHHE HEeoNpeaeeHHocTel [ eiizenoOepra.

3) 3BanmmmTe CTalMOHAPHOE U BpeMeHHOe ypaBHeHus [lpenunrepa

4) Yro ompezaessieT KBapaT BOJIHOBOM QyHKINU?

5) MosKeT i YacThIla HaXOAWTCS Ha JHE MOTEHIMATbHON SIMBbI?

6) Kakumu CBOHCTBaMU MHUKPOYACTHUI] OOYCIOBIICH TYHHEIBHBIH P PEeKT?

7) B npsAMOYyroibpHOW MOTEHIUAILHON siMe MMpUHOW | ¢ abCONOTHO HEMPOHHIIAEMBIMU
crenkamu (0<x<l) Haxomutrcs wuactuma B cocrosHuM n=4. Haiitu BeposATHOCTH
MECTOHAXOKIeHUs yacThibl B oonactu 1/3<x<l.
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8)

9)

IIpennonarasi, 4YTO HEONPENENIEHHOCTh KOOPAMHATBHI JABMIXKYHIEHWCS YacTHIBI paBHA
neOpoiIIeBCKOI UTMHE BOJHBI, OMPEACIUTh OTHOCUTEIBHYI0 HETOYHOCTh Ap/p UMIynbca
9TOU BEJIUYHHBI.

KoadduuneHT npoxoxaeHust JIEeKTPOHOB Yepe3 HU3KUI MOTeHIMAIbHBINA Oapbep paBeH
KodppuuueHTy orpaxenus. OnpeneauTsb, BO CKOJIBKO pa3 KWHETUYECKast SHEPIUs
3JIEKTPOHOB OOJIbINIE BBICOTHI MOTEHIIHAILHOTO Oaphepa.

CocTosIHHSI aTOMOB.

[Tpu M3ydeHun JTaHHOW TEMBI CTYJICHT JOJDKCH IOHUMATh, KAKUMH (DU3HMUYECKUMHU BEIMYMHAMHM
OITMCHIBACTCS COCTOSTHUS aTOMOB. CTYICHT JIOJDKEH YMETh Ha OCHOBE IOCTYJIaTOB bopa BBEIYHCIATH
COCTOSIHUSI aTOMa BOJIOPO/Ia U BOJOPOIOIIOT00HBIX aTOMOB.

Inan U3yd4ernus membvl.

ROOo~NoOGO~LNE

0.
11.
12.
13.
14.

ATOM BOJOpOA.

[ToreHuansl MOHU3AUH U BO3OYKICHHUS.
KBanTOBBIE UnCa.

BbIpox/1€eHHbBIE COCTOSHHUS.

CHexTpsl CI0KHBIX ATOMOB.

[IInprHa CIEKTPaIbHBIX JTUHUM.
MynbTUILIETHOCTD CIIEKTPOB.

CnuH 35eKkTpoHa.

MarneroH bopa.

CnuH-opOHUTaNIBHOE B3aUMO/ICIICTBHE.
DddexT 3eemana.

[Ipunnun [Taynu.

Pacnonosxenue snemeHToB B cucteMe MeHnzeneesa.
PenTrenoBckue CrieKTphl.

Pexomenoyemas numepamypa: 3,7, 8,9, 13, 18, 19-21, 23, 25, 28, 36, 38, 46, 47, 49.

Bonpocul u 3a0anus ons camonposepru:

1)

2)
3)
4)
5)
6)

7)

8)

UYro XapaKTepu3ylT KBaHTOBBIC qHcia: TIaBHOE, opOuTaiabHOE, MarHuTHOoe. Kakwe
3HAYEHHSI OHU MOTYT MPHUHUMATH?

Cdhopmynupyiite mpaBuiio oToopa.

Urto Takoe CIUH JJIEKTPOHA?

B 4em cyTh mpuHIIMTIA HEPA3ITUIUMOCTH TOXKIECTBEHHBIX YaCTHIL?

Chopmynupyiire npuniun [laynu.

3anoTHEeHHBIN ANEKTPOHHBIA CIIOH XapaKTepH3yeTcs KBAHTOBBIM YHCIOM n = 3. YKa3arh
YHCIIO 3JEKTPOHOB B ATOM CJIOE, KOTOPbIE MMEIOT OJUHAKOBBIE CIIEAYIOIINE KBAHTOBBIC
gyucaa: 1) mg =+1/2;2) m=—2;3) mg=—12um=0; 4 mg=+12ul=2.

(Mms — cnMHOBOE MarHUTHOE KBAaHTOBOE YHCIIO; M| — OPOMTAIbHOE MarHUTHOE KBaHTOBOE
qucio; | — opOuTanbHOE KBAHTOBOE YHCIIO)

Haiiti 4nciio 31eKTpOHOB B aTOMaxX, y KOTOPBIX B OCHOBHOM COCTOSIHUM 3amosHeHsl: 1) K-
u L-ciou, 3s- obonouka u HarmosoBuHy 3p-o6omouka; 2) K-, L- u M-cion u 4s-, 4p- u 4d-
000504KkH. UTO 3TO 32 aTOMBI?

MoJiexyJibl.
IIpn n3yyeHnun 1aHHOM T€MBI CTYACHT JOJDKEH IIOHUMATh, B YEM 3aKJIIOYAETCS CI0KHOCTD IIPH
OIMCaHUU COCTOSIHUS MOJIEKYI U KaKue HEOOXOMMBI TOTIOJIHUTENFHO YUUTHIBATh UX OCOOEHHOCTH.

Iinan U3y4erus memabvl.

1.
2.
3.

WNonnas v KOBaJIGHTHAsE CBSI3W aTOMOB B MOJIEKYJIE.
DHeprust AUCCOLMALIIH.
[TonHas sHEPTHUS MOJIEKYJIHI.
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4. BpamarenbHble, K0Je0aTelIbHO-BpaIlaTeNbHbIE U 3JIEKTPOHHO-KOJI€0aTEIbHBIE TOJIOCHI.
5. KomOuHanmoHHoe paccesiHue CBETa.

Pexomenoyemas numepamypa: 3,7, 8, 9, 13, 18, 19-21, 23, 25, 28, 36, 38, 46, 47, 49.

Bonpocwi u 3a0anus ons camonpoeepxu:
1) Kakue cCreKTpbl Ha3bIBAIOTCSI MOJICKYJIIPHBIMU ?
2) KakoB MexaHu3M BO3HHKHOBEHUS 3JIGKTPOHHO-KOJIEOATENbHBIX U  KoJeOaTenbHO-
BpalllaTeIbHBIX CIIEKTPOB?
3) B uem 3akiovaetcs siBicHHEe KOMOMHAI[MOHHOTO PACCEsSIHUS CBETa?

3agaum 11l CAMOIIPOBEPKHU:

1. 3BecTHO, UTO B CIIEKTPE KOMOMHALIMOHHOIO PACCESHUS IOMUMO HECMEILIEHHON CIIEKTPaJIbHOM
JIMHUY BO3HUKAIOT KPacHBIC (CTOKCOBBI) U (hHOJIETOBBIC (AHTUCTOKCOBBI) CITYTHUKHA. OOBSICHUTE
MEXaHU3M MX BOSHUKHOBEHHSI U UX CBOWCTBA.

DJIeMeHTbl KBAHTOBOM 3JIEKTPOHUKH
IIpy wm3ydyeHHMHM NaHHOM TEMBI CTYAEHT JOJDKEH 3HaTb OCHOBHBIE IIOHATHS KBaHTOBOW
ANEKTPOHUKHU U YMETh OOBSICHUTH MIPUHIIUIL JEHCTBUSI Ma3€pOB U JIA3€POB.

IInan uzyuenus memol:
1. BriHYXIEHHOE U3ITyYEHUE.
2. Masepsl.
3. Jlazepsl.
4. Hakauka MeTacTaOMIbHBIX YPOBHEH.
5. CBoiicTBa J1a3epHOTO U3ITyYEHUSI.

Pexomenoyemas numepamypa: 3,7, 8, 9, 13, 18, 19-21, 23, 25, 28, 36, 38, 46, 47, 49.

Bonpocw u 3a0anus ons camonpogepxu:
1) UYro Ha3bIBaeTCs BBIHYXKCHHBIM U3JIy4CHUEM ?
2) OnummTe NPUHIKI ACHCTBHS Ma3epOB.
3) OnuimTe NPUHIKI ASHCTBHS J1a3epoB. UeM Jla3epbl OTIIMYAIOTCS OT Ma3epoB ?
4) Tlepeuncinute OCHOBHBIC CBOMCTBA JIa3€PHOTO U3ITyYCHUS ?
5) T'me npuMeHsieTcs Jla3epHOe U3ITy4YeHUE ?

PA3JIEJ 7. DU3UKA TBEPJOI'O TEJIA.

DJieMeHThl KBAHTOBOM CTaTHCTHKH.

[Ipy n3ydyeHUM HAHHOM TEMBI CTYIEHT JOJKEH UMETh IOHATUS O KBAHTOBOM CTaTUCTHKE.
CTyneHT AOKEeH 3HaThb U YMETh NPUMEHSTh K PEIICHUIO 3a/lad KBAaHTOBYIO CTaTUCTHKY bose-
OniHmTeliHa 1 Pepmu-/lupaxa.

IInan uzyuenus memoi:
1. KBanTOBasi cTaTUCTHKA.
2. ®a3oBoe MPOCTPAHCTBO.
3. DyHKIUA pacnpeaencHus
4. TlonsTue o KkBaHTOBOU craTucTuke bo3e-DitHmreilina u ®epmu-/lupaka.

Pexomenoyemas numepamypa: 3,7, 8,9, 13, 18, 19-21, 23, 25, 28, 36, 38, 46, 47, 49.
Bonpocwl u 3a0anust 051 camonpoeepru.:

1) 3anmmmre pacnpenenenue boze-DiiHmTeiHa 1 00BSICHUTE €0 (HPU3MUSCKHIA CMBICI.
2) Banmmmre pacnpenencaue Oepmu-/upaka u 00bSICHUTE ero GU3NIECKUI CMBICT.
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3) Korma pacnpenenenus boze-Ditnmreitna u ®epmu-/lupaka mepexoaaT B KIACCHYECKOE
pacnpenenenue Maxkcsesia?

4) Ompenenure (ynknuio pacnpeneiacaus Depmu-upaka nmpu T#0 K 11 31eKTpOHOB,
Haxosammxcs Ha ypoBHe @epmu. OOBICHUTE TOTYYCHHBIN pPe3ysIbTar.

5) OObscuuTe QU3HUYCCKHUI CMBICT dHEPrUn Depmu.

6) OmpenenuTe YUCIO CBOOOJHBIX 3JICKTPOHOB, 3aHUMAIOIIUX B CPEIHEM YPOBEHb SHEPTHH,
paBHOI1 3HEpTUN Depmu.

Kpucramibi.

[Ipn u3ydyeHHH NAHHOW TEMBbI CTYIEHTHI JOJDKHBI MOHMMATh, YTO KIJIACCHYECKHM IMOAXOH K
OIMMCAHWIO TEIIJIOBBIX CBOMCTB KpHuCTaljioB, OCHOBAHHBLIA Ha MOHGKYHﬂpHO-KHHeTquCKOﬁ TCOpHUU
BEIIECTB, HE OIMKCHIBACT DS SKCIEPUMEHTAIBHBIX JaHHBIX. [l03TOMYy HEOOXOAMMO MPUMEHSTH
KBAHTOBBIC MPEJCTABICHUS O BEIIECTBAX, JJISl aJICKBATHOI'O OMUCAHUS KPUCTAJUIOB.

IInan uzyuenus memol:

Konebanust kpucTauimuecKon perieTKy.
Teopus Jlebast TEMII0EMKOCTH KPUCTAIIIIOB.
DOHeprust HyJeBbIX KOJeOaHH.

DOHOHBI.

Pacnpenenenue boze-DitHimTelina.
bo3onsl.

Dddext Meccbayapa.

Noogok~whE

Pexomenoyemas numepamypa: 3,7, 8, 9, 13, 18, 19-21, 23, 25, 28, 36, 38, 46, 47, 49.

Bonpocw u 3a0anus ons camonpogepxu:

1) OnuumTe OCHOBHBIC MOJIOKECHHUSI TEOPHH TeIUIOEMKOCTH Jlebasi.

2) Uro Takoe xapakTepucTuueckas remreparypa ledasn?

3) Cdopmynupyiite 3akoH Jlebdas.

4) Tlomp3ysicb Teopueil TeroemkocT JleOGas, BBIYMCIUTD YACIBHYIO TEIUIOEMKOCTb
IIOMHUHMS TIPU TEMIIEpaType paBHOM XapakTepucTuueckoi Temneparype Jlebas.

5) Tlo Tteopum TtermoeMkocTu Jlebasi BBIYMCIMTH MAaKCHMAIbHYK YacTOTy COOCTBEHHBIX
KojeOaHuil B cepeOpe, €ciau HM3BECTHO, YTO MOJIIpHAs TEIIOEMKOCTh cepedpa mpu
temneparype 10 K paBra 1,36 JIx/(Monp*kr), Temieparypa MHOIO MEHBIIIE
XapaKTepUCTHUECKOH TeMiieparypsl Jlebas.

9J1eMeHTbI 30HHOI TCOPUH TBEPABIX TEJI.

HpI/I HU3YyUCHUU ﬂaHHOﬁ TEMbI CTYACHTBI HOJUKHBI YCBOUTH OCHOBHBIC ITOJIOKCHHSA 30HHOH
TCOpHUHN TBEPABLIX TCJII U HAa UX OCHOBEC OIIMCHIBATDH CBOMCTBa IMPOBOAHUKOB, IMOJYIIPOBOJHHUKOB U
AUIJICKTPUKOB.

Inan usyuenus memoi:

KBanrtoBas Teopusi CBOOOIHBIX MEKTPOHOB B METaJJIE.
Yposens Pepmu.

Pacnpenenenne @epmu-/lupaka.

OepMHUOHBL.

3anpenieHHbIe 30HbI.

BanenTtHas 30Ha.

30Ha TPOBOAUMOCTH.

NogakrwnpE

Pexomenoyemasn numepamypa: 3,7, 8,9, 13, 18, 19-21, 23, 25, 28, 36, 38, 46, 47, 49.

Bonpocwi u 3a0anus 015 camonpogepi.:
1) UYro takoe ypoBenbp Oepmu?
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2) 3anummmre pacnpenencarne epmu-/Iupaka u 00bICHUTE €ro PU3HUECCKUN CMBICI.

3) Uro Takoe 3ampeiicHHas 30Ha?

4) Yro Takoe BaJCHTHAs 30HA?

5) Yro Takoe 30Ha MPOBOAUMOCTH?

6) T'epmanuensiii oOpasen HarpesaroT oT 0 10 17 °C. IIpuHuMas IUPUHY 3aMPEIEHHON 30HbI
repmanus 0,72 3B, onpenenute, BO CKOJIBKO pa3 BO3pACTe €ro yAelbHas IPOBOAUMOCTD.

7) OOBSICHUTE M HAPUCYHTE HA 30HHOH CXeMe MOJIOKEHHE YpoBHS DepMu JUTs JICKTPOHHOTO
Y ABIPOYHOTO MOIYIPOBOAHUKOB: Ipu OK ¥ IIpH MOBBIIIICHUH TEMITEPATYPHI.

8) OmpenenuTh MIKUPUHY 3aMPEHICHHONW 30HBI KpUCTAJIA KPEMHHs, €CIIA MPH TeMIlepaTypax
600 K u 1200 K ero ymenbHbIC TPOBOJUMOCTH COOTBETCTBEHHO paBHBI 20 Cm/M u 4095
Cwm/m.

3HeKTp0Hp0B0)IHOCTB META/JIOB U NNOJYIIPOBOJIHUKOB

HpI/I H3Yy4YCHUU HaHHOﬁ TEMBbI CTYACHT JOJIDKEH 3HATb KBaHTOBYIO TCOPHIO
SJICKTPOIIPOBOAHOCTU METAJIJIOB u IMOJIYIIpOBOJHUKOB, YMCTb O00BACHATH SABJICHUC
CBEPXIIPOBOAUMOCTH.

1Inan uzyuenus memoi:

ONeKTPONPOBOJAHOCTb METAJIOB.
CBepxnpoBOAUMOCTb.

JIpIpo4Hast IpOBOJUMOCTb.

PexomOuHaMst JbIpKU U CBOOOTHOTO 3JIEKTPOHA.
[IpumecHas mpoBOAUMOCTb.

IIpumecHbIE SHEPTETUYECKUE YPOBHH.
TemneparypHble 3aBUCUMOCTH ITPOBOJUMOCTH.

NoookrwnpE

Pexomenoyemas numepamypa: 3,7, 8,9, 13, 18, 19-21, 23, 25, 28, 36, 38, 46, 47, 49.

Bonpocwr u 3a0anus ons camonpogepxu:

1) Kak Ha OCHOBe KBaHTOBOW TEOPHH 3JICKTPONPOBOAHOCTH METAUIOB OOBSCHUTH
3aBHCUMOCTH YAETHHON MPOBOAMMOCTH OT TEMITEPATYPHI?

2) OOBsCHUTE SIBICHUE CBEPXIIPOBOIUMOCTH.

3) Yewm 00yciioBI€HA TPOBOUMOCTH COOCTBEHHBIX MOIYIIPOBOIHUKOB?

4) KakoB MEXaHHM3M JIBIPOYHOH  MPOBOAUMOCTH MOJTYIIPOBOAHUKOB?

5) KakoB MexaHH3M MPUMECHOMN MPOBOJIUMOCTH TIOITYIIPOBOTHHUKOB?

6) Ompenenute CONMPOTHUBICHHE KPEMHHEBOro 00Opasiia (IIMpPHHA 3aIlpellleHHONW 30HBI paBHA
1,12 5B) npu temneparype 23°C. Jnuna obpasua paHa 10 MM, IIIOMmaab MOMEPETHOTO
ceuenns — 1 Mm% TTOABIKHOCTD 2NIEKTpOHOB paBHa 3400 CMZ/(B~C), JpIpok — 1900 cM?/B-c.
O¢ddexTuBHAS IUIOTHOCTH COCTOSIHMM B 30HE NPOBOAMMOCTH paBHa 2,8:10° M3,
s exTUBHAS TUIOTHOCTH COCTOSTHUN B BAJICHTHOM 30HE paBHA 10% M2,

7) CpaBHUTE BBIpOKEHHS ISl YACIBHON OJIEKTPUUYECKOW IMPOBOJAUMOCTH MeTalia o
KJIACCMYECKON M KBAaHTOBOW TEOPUU M OOBICHUTE, YEM OTIMYAIOTCA OHM MO0 (PU3NYECKOMY
COJIEP/KAHUIO.

KoHTakTHBIE 1 TepMOdJIEKTPHYECKHE SIBJICHUS.
IIpy w3ydyeHMH JaHHOW TEMBl CTYACHT JOJDKEH 3HaTh CYThb KOHTAaKTHBIX SIBJICHUM B
MIOJIYIIPOBOTHUKAX U TEPMODIICKTPUUECKUE SIBJICHUS.

Inan usyuenus memoi:
1. Pabora BeIXOZA.
2. Tepmod1eKTpOHHAS IMHUCCHSI.
3. KoHTakTHas pa3HOCTH ITOTCHIIMAJIOB.
4. KoHTaKkTHBIE SIBJICHHS B MOJYIIPOBOIHUKAX (P-N MEPEXO/BbI).
5. TepmosnekTpudeckue SBICHUSA.
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1)
2)

3)
4)
5)
6)

7)

Pexomenoyemas numepamypa: 3,7, 8, 9, 13, 18, 19-21, 23, 25, 28, 36, 38, 46, 47, 49.

Bonpocwi u 3a0anus ons camonpoeepxu:

Uro Takoe paboTa BbIX0/1a 3JIEKTPOHOB U3 METAIIJIOB U MOJYIIPOBOJHUKOB?

Uro Takoe KOHTaKTHas pa3HOCTh MOTeHIHanoB? ChopMynupyiTe TPUUUHBI e
BO3HUKHOBEHHS.

Cdopmynupyiite 3akoHbl BosbTa.

B yewm 3akitouaercs siBleHUE TEPMOIIEKTPOHHOM SMUCCUH?

OxapakTepu3yiTe TepModieKTpuieckue siBienus (3eedeka, [lenpthe, ToMcoHa).

Jns  u3MepeHus ~ TeMIlepaTypbl  HUCIOJB3YEeTCs  TepMolapa  XpOMEJb-KOIEb,
muddepeHnranbaas TEpMO-3./1.C. KOTOPOH B U3MEPSIEMOM MHTepBaje paBHa 69,5 MxB/rpas.
OrnpenenuTtb, Kakylo TEMIEpaTypy HUMEN HU3MEpsieMblii 0OOBEKT, €clii U3MEpPEeHHas: TepMo-
5.].C. OKa3anach paBHOii 6,95 MB, a "xonoxuplii" caii umen temneparypy 0°C

3amMKHyTasi I1€llb COCTOUT U3 JIBYX pa3JIMYHBIX NOJYNpOBOAHUKOB. KoHueHTpamus
3JIEKTPOHOB MPOBOJMMOCTH B TOJYNPOBOJHHUKAX paBHA 10* M2® u 10® m73
COOTBETCTBEHHO. OIpeAeauTh TEPMO-3.1.C., BO3HUKAIOIIYIO B 3TOM LIENHU, €CIM pa3HuLa
TeMIeparyp KOHTakToB pasHa 100° C.

PA3JIEJ 8. ATOMHOE AAPO U 9JIEMEHTAPHBIE YACTHUIIbI.
COBPEMEHHASA ®U3NYECKAS KAPTUHA MUPA.

ATOMHOE AIPO.

IIpn u3yyeHuM NAHHOW TEMBI CTYINEHT JOJDKEH 3HATh IOHATHS HYKJIOHA, COCTaB sApa, MOJEIN
anpa. CTyIeHT OJDKEH YeTKO MOHUMAaTh MPUPOAY CHUJI, YAEPKUBAIOIIMX HYKIOHBI B sJIpe, U HX
xapakTepucTuku. CTYAEHT NOJDKEH YMETh pellaTh 3aJadd Ha olpeleneHue Jedexra sjapa u
OLICHUTb YHEPTEeTUYECKUN BBIXOJL IEPHON PEAKIINHU.

Inan U3y4ernus memaol.

wCoNoOR~WNE

Hyxionsl.

Pa3mepsr snep.

CnuH sapa.

Macca u sHEprUs CBS3H.

JledexT macchl.

Jlenenue TSHKENbIX U CHHTE3 JIETKHUX SIIEp.
SnepHble cubl.

Mogenu snpa.

Me30HBI.

Pexomenoyemas numepamypa: 3,7, 8, 9, 13, 18, 19-21, 23, 25, 28, 36, 38, 46, 47, 49.

Bonpocw u 3a0anus ons camonpogepxu:

1)
2)
3)
4)
5)
6)

7)

UYto Takoe HyKJIOH?

Kak onpenensiercs sHeprus cBsi3u siapa?

UYro Takoe nedext Macchl sapa’?

[lepeuncante OCHOBHBIE CBOMCTBA SAEPHBIX CHIL

Onwummre KanerbHY U 000JI0YeUHYI0 MOJIENH S/Ipa.

OnpenenuTs MUHUMAJIBHYIO SHEPTUi0, HEOOXOIUMYIO JJISi TOrO, YTOOBI PACIICTIUTH SIIPO
aToma yriepona -“Cg Ha J1Ba PaBHBIX OCKOIIKA.

OnpeennTh dHEpruIo syiepHoii peakimu “Be (N, v) °B, ecin H3BECTHO, YTO SHEPIHS CBS3H
Ecs simpa °Be paBHa 58,16 MaB, a saapa 1B — 64,98 M»B.

PagnoakTuBHOE NU3JIYy4Y€HHE U €I0 BU/IbI.
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[Tpy u3yueHHH TaHHOW TEMBI CTYACHT JOJKCH YETKO YSCHHUTPH SBICHHE PAIHOAKTUBHOCTH U
(bl/I3I/ILIeCKI/IX BCJIMYHMH, XapaKTCPUIYIOIIUX 3TO SIBJICHUC. CTyI[eHT AOJIKCH YMCTh IIPUMCHSATH 3aKOH
PaIMoaKTUBHOTO paciaja NPy PEIICHNH 3a/1a4.

Ilnan uzyuenus memoi:

NGO~ WNE

1)
2)
3)
4)
5)

6)

7)

PannoakTuBHOCTSG.

[Tocrosinnas pacnaza.

Anbda, 6eta 1 raMMa-U3ITydCHUSL.
Anbda-pacna.

bera-pacnan.

3aKoH paJiMOAaKTUBHOIO pacnaja.
[IpaBuiia cmeeHus.

HeliTpuHO ¥ aHTUHEUTPUHO.

Pexomenoyemas numepamypa: 3,7, 8,9, 13, 18, 19-21, 23, 25, 28, 36, 38, 46, 47, 49.

Bonpocul u 3a0anus ons camonposepxu:

Uro Takoe painoaKTUBHOCTH? PainoakTUBHOE U3NTyueHue?

Cdopmynupyiite mpaBuiio cMelleHus 1)1 anb(a-pacnaia.

Chopmynupyiite mpaBuiio cMelieHus A OeTa-pacmnaja.

[To kakOMy 3aKOHY U3MEHSETCS CO BPEMEHEM YHCIIO HEPACIaBIIMXCsS aTOMOB HYKJIHa?
AKTUBHOCTb HEKOTOPOTO M30TOMa 32 BpeMs 10 cyrok ymensimiach Ha 20%. Onpenenutsb
MepHOo/ MoIypacnajga 3Toro U30ToIma.

Kakas yacTp HauanbHOrO KOJIMYECTBA aTOMOB pacHajaeTcs 3a OJIMH TOJ B PaJIMOaKTHUBHOM
usotorre Topus “°Th?

[Tonb3ysck Tabnuneit MeHaeneeBa u MpaBUiaMu CMEIIEHUS, ONMpPEEInTe, B KaKon

3JIEMEHT MPEBPAIACTCSA 28 nocie Tpex aibda- u IByX OeTa- pacmaios.

SnepHble peakUM U UX OCHOBHbIE THIIBI.

IIpy u3y4eHUM TEMBI CTYACHT IOJDKEH 3HATh IOHATHE SACPHOM pEeaklMH, OCHOBHBIC THIIBI
saepHbIX peakuui. CTyIeHT JOJDKEH YMETh peliaTh 3a/ladd Ha TeMy sSAepHbli peakuuu. Taxoke
CTYIEHT JOJDKEH MMETh Ipe/CTaBleHHe 00 SIEpPHOM »HepreTuke: O ee MNpEeuMYIIecTBax MU
HEJOCTaTKaxX.

Ihan U3y4erus memol.

1

2.
3.
4.

1)
2)
3)
4)
5)

Peakuus nenenus sapa.

[lennas peakuus neieHHUs.

ITonsATHE O AAEPHOMN DHEPIETHUKE.

[IpoGnembl ynpaBisieMbIX TEPMOSIEPHBIX PEaKIUHi.

Pexomenoyemas numepamypa: 3,7, 8,9, 13, 18, 19-21, 23, 25, 28, 36, 38, 46, 47, 49.

Bonpocul u 3a0anus ons camonposepku:

Uro Ha3bIBaeTCA SACPHBIMH PEAKIHSIMU?

[IepeuncinTe OCHOBHBIE THUIIBI IEPHBIX PEAKLIAMN.

B yem 3akiouaercst peakius JeieHus spa?

B dem 3akiogaercs memHasi peaxiys IeIeHus spa?

B onHoM akTe neneHus siipa ypaHa 25U ocBoGOKIASTCS sHeprus 200 MsB. Onpenenuts:
1) sHepruto, BEACIAIONIYIOCS TIPH JICTICHUU BCEX SITIEP ITOr0 U30TOIA ypaHa Maccoi 1 kr; 2)
Maccy KaMEHHOTO YIJisl ¢ YAeNbHOU TeruoToil cropanus 29,3 MJx/Kr, 5KBUBaJI€HTHOTO B
TEIJIOBOM OTHOIIIEHUH | Kr ypaHa235U.
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6)

7)

Cuurtas, 4TO B OJHOM aKTE JEJIECHUA sApa ypaHa 2%y ocBoboxmaercs Heprus 200 M»oB,
OTIPEACTUTh MAacCy STOTO M30TOMA, OABEPTIIETOCs IEICHHUIO MPU B3PHIBE aTOMHOW OOMOBI
C TPOTHUJIOBBIM 3KBHUBAJICHTOM 3:10° kr, eciy TeIUIOBOI SKBHBAICHT TpoTuia paseH 4,19
MJIx/kT.

OrnpenenuTh PHEPTUIO SISPHOU PeaKIuu °Be (n, v) 10B, €CJIM U3BECTHO, YTO DHEPTHUS CBS3H
Ecs. ampa °Be paBHa 58,16 M»aB, a siapa g _ 64,98 MbB.

JyieMeHTbI (PU3NKHU JIeMEHTAPHBIX YACTHIL.

IIpn u3ydyeHMM NaHHOM TEMBI CTYAEHT JOJDKEH 3HAaTh, YTO IIPOTOHBI U HEUTPOHBI HE
SBJIAIOTCS. HEIETMMBIMU YaCTHIIAMH, a COCTOSIT B CBOIO O4Yepeb U3 Oosee deMEeHTapHbIX YaCTHI] —
KBAapKOB. CTyI[eHT JOJIKCH 3HATh OCHOBHBIC XaPAKTCPUCTHUKU 3JICMCHTAPHBIX YaCTHII.

Inan U3y4€eHrus memabvl.

1.

2
3.
4.
5

1)
2)
3)
4)
5)

6)
7)

8)
9)

Kocmuueckoe uznyduenue.

Tunel B3aMMOJEHCTBUS 3JIEMEHTAPHBIX YACTHII.
YacTuibl 1 aHTUYACTULIBI.

Knaccudukanus sneMeHTapHbIX YaCTHII.
KBapkn.

Pexomenoyemas numepamypa: 3,7, 8,9, 13, 18, 19-21, 23, 25, 28, 36, 38, 46, 47, 49.

Bonpocul u 3a0anus ons camonposepxu:

Kakue THIbl B3aUMOJCHCTBUS OCYIICCTBISIFOTCS B MPHPOJE W KaK HUX MOXHO
OXapaKTepU30BaTh?

YacTuilbl ¥ aHTHYACTUIIBI

[TpuBeauTe KIACCU(PUKAIIUIO ATIEMEHTAPHBIX YACTHII.

Kakue 3akoHBI COXpaHEHHS BBIMOJHSAIOTCSA JUISI BCEX THUIIOB  B3aUMOJICHCTBUI
AJIEMEHTAPHBIX YACTHIL?

Kakue XapakTepuCTUKU SIBJISIOTCS JIUISl YaCTHUIl M aHTHYACTHIl OJMHAKOBBIMU? A Kakue -
pa3HBIMU?

3aueM HYy)KHA THUIIOTE3a O CYIIECTBOBAHUH KBapKoB? UTO 00BSACHSAETCS C €€ TOMOIIbIO?

[Tpu 3axBaTe MPOTOHOM OTPHUIIATEIHLHOTO MIOOHA 00pa3yeTcss HEUTPOH U €Ille OTHA YacCTHIIA.
3anuimmTe 3Ty pEaklrio U OMpeAeNuTe, YTO ITO 32 YaCTHUIIA.

3anumuTe CXeMbI pacia/ia MoJOKUTEITHPHOTO U OTPHUIIATEILHOTO MIOOHOB.

[lepeuncnure OCHOBHBIE CBOWMCTBA HEUTPHHO U AHTHUHEUTPHUHO U OOBSCHUTE, YEM OHHU
OTIIUYAIOTCS [0 COBPEMEHHBIM MIPEJICTABJICHHSIM JIPYT OT JPYTa.

BemecTBO B IKCTPEMAJBHBIX YCJIOBUSAX.
HpI/I HN3YyUCHUHN JJAaHHOM TEMBI CTYACHT HOOJIKCH IMOHHUMATh, YTO HNPOUCXOAUT C BCHICCTBOM,
HaxoJdameMCs B OKCTPEMAJIBHBIX YCIIOBUSAX.

Inan U3y4ernus memol.

1.

2
3.
4.
5

BeecTBo 1pu CBEpXBBICOKUX TEMIIEpaTypax U INIOTHOCTSX.
KapnukoBsie Oenbie 3Be3/bI.

HelitponHO€E cOCTOsIHUE BELIECTBA.

[Tynscapsr.

BemecTBo B CHIIBHBIX 3JIEKTPOMArHUTHBIX MOJISAX.

Pexomenoyemas numepamypa: 3,7, 8, 9, 13, 18, 19-21, 23, 25, 28, 36, 38, 46, 47, 49.

Bonpocwi u 3a0anus ons camonpoeepxu:

1. Uto Takoe KapIMKOBEIE OeIbie 3BE3/IbI?
2. OnuimTe HeMTPOHHOE COCTOSTHUE BEIIECTBA.
3. Uto Takoe mynbcap?
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Pa3Burtne npeacrabijieHnii 00 ycTpoiicTBe BCeJICHHOI.
[Ipy wu3ydeHMH [aHHOM TeMBl CTYIEHT JOJKEH HMETh NpEACTaBIeHHE OO0 YCTpPOMCTBE
BceneHHO Ha COBPEMEHHOM YPOBHE UCCIIEIOBAHUM.

Inan U3yd4ernus membvl.

1.

2.
3.
4

Hayunble nipeacraBieHus IpeBHETO MUPA.

[IpencraBnenus snoxu HerotoHa.

Pacmmpenue Beenennoi.

CoBpemMeHHbIE MTPEICTaBICHUS O BOSHUKHOBEHUH U Pa3BUTHH BCEJICHHOM.

Pexomenoyemasn numepamypa: 3,7, 8, 9, 13, 18, 19-21, 23, 25, 28, 36, 38, 46, 47, 49.

Bonpocul u 3a0anus ons camonposepxu:

1)
2)
3)
4)

5)

Cdhopmynupyiite npencraBienus 3noxu HetoToHa 00 ycTpoiicTBe Beenennoi

Uto Takoe pacuimpenue BeeneHHOM 1 Kak OHO MPOUCXOANI0?

ChopmynupyiiTe COBpeMEHHBIE MPEACTaBICHUS O BOSHUKHOBECHUH M Pa3BUTUU
Bcenennoii.

Omnpenenure, Kakoi Bo3pacT OyneT uMeth BeenenHasi, eciiu BelMYMHA MOCTOSTHHON Xa00ia
paBHa 70 km/(c'Mmc) ( 1 ic = 3,26 cBeTOBOTrO roja).

Ouenute  TemrepaTypy BcerneHHOlT B MOMEHT  BPEMEHH, COOTBETCTBYIOIIUMA
BO3HUKHOBEHHUIO "PEIMKTOBOT0" U3ITyYEHHUSI.

CoBpemennasi puznyeckasi KApTUHA MUPA.
[Tpu u3yyeHuH JaHHOW TEMBI CTYJEHT JIOJIKEH UMETh IIPEICTABICHUE O COBPEMEHHON
¢bu3nueckoil KapTuHe MUpa U MpodieMax GU3MKU dTEMEHTAPHBIX YaCTHUII.

Inan U3YUEHUA meMbl.

1.

2.
3.
4

1)
2)
3)
4)
5)

6)

7)

BemectBo 1 noie.

®du3uKa 3JIEMEHTAPHBIX YaCTULL.

KBapkn.

I'paBUTaIIMOHHOE, AIIEKTPOMATHUTHOE, CHIIBHOE U c1ab0e B3auMOICHCTBUSI.

Pexomenoyemas numepamypa: 3,7, 8, 9, 13, 18, 19-21, 23, 25, 28, 36, 38, 46, 47, 49.

Bonpocw u 3a0anus ons camonpogepxu:

Onumure rpaBUTAIMOHHOE B3aUMOJIEHCTBUE.

Onuimmre 3JIEKTPOMarHUTHOE B3aUMOJEICTBHE.

OnuiuTe CUIbHOE B3aUMOJICHCTBYE.

Onumure ciaboe B3auMo/ieiicTBue.

[lepenocunkamu c1aboro B3auMOJICHCTBUS SABISIOTCS TSKeNble BEKTOpHbIE 0030HbI. Pannyc
JecTBusl c1aboro B3aMMOJCHCTBUS HE MPEBBIIACT 107 . ITonp3ysCh COOTHOIIEHHEM
HEOIPEJIETIEHHOCTE W HCMOJIb3ys TMOHATHE ''BUpPTyajbHas 4YacTULA', OLEHHUTE Maccy
YaCTHI, SBJISIOMINUXCS MEPEHOCYMKOM CIIab0ro B3aUMOICHCTBUS.

[lepeuncnure, Kakue BETUYMHBI COXPAHSIOTCS JUISI TPOLIECCOB B3aUMOIIPEBPAIIaeMOCTH
AJIIEMEHTAPHBIX YACTHII, OOYCIOBICHHBIX CTA0bIM M CUIILHBIM B3aHMOJICHCTBUSIMHU.

[ToueMy noHaOOMIIOCH BBEICHHE BHYTPEHHUX XapaKTEPUCTHK KBApKOB — IIBETA U
O4yapoBaHUs?
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