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OBINUE OPTAHU3AIIMOHHO-METOAUYECKHUE YKA3AHUA

OpHoil u3 OCHOBHBIX (hopM O0OydeHHUs CTyaeHTa OYHOH (OpMBI OOYYEHHUS SBISCTCS
caMOCTOsATENIbHAs paboTa HaJa yd4eOHbIM MaTepuanoM. Jljis oOserdeHust 3Tod paboThl Kadeapa
¢usukn BY30B opraHusyer yTeHHE JIEKIHHA, NMPAKTHYECKUE 3aHATHS M J1abopaTopHbIe paboTHI.
[Toatomy mporuiecc uzydeHusi PU3UKU COCTOUT M3 CIEAYIOIIUX 3TanoB: 1) mpopaboTka JeKiuii; 2)
camMocTosITeNibHAs paboTa HaJg Y4YeOHMKAaMU H y4EOHBIMU IMOCOOMSMH; 3) TOATOTOBKA U
BbinoaHeHne PI'3 u KOHTpONBHBIX paboT; 4) MpoXoXkKAeHUE JIaDOPATOPHOrO MPAKTUKYMa; 5) caada
HK3aMEHOB U 3a4eToB. M Ha Kak[IoM 3Tane npeArnonaraeTcsi CaMoCcTosTeIbHas padoTa CTyAeHTa.

1. Camocmosmenvuas paboma npu npopabomxe i1eKyuil.

[IpenonaBatensmMu BY3a HauuThiBaeTCs B TEUEHUE CEMECTpa KypcC JEKUUN MO KOHKPETHOMY
pasneny ¢usuku. Ho m3-3a HeXBaTKM ayAMTOPHOIO BPEMEHM IMpenojaBaTeib JOJDKEH CKUMATh
0o0beM MH(OPMAIIUHU, KOTOPBI BBIBOAMTCS HAa OOCYXKIEHHE Ha JIEKIMOHHBIX 3aHATHAX. [loaTomy
1ocJe KaKIO0ro JIEKIIMOHHOIO 3aHATHsI HEOOXOAMMO MPOYMUTHIBATh 3allUCAaHHBIA MaTepuai, YToObI
BOCCTAaHOBUTbH JIOTMKY H3JIO)KEHUSI MaTepuana M HIpopaldaThlBaThb HE XBaTalOIIME AJIEMEHTHI.
Perynsapnas npopaboTka Jekiuii o0ecriedyrBaeT TakKe MOJIrOTOBKY CTYIEHTa K MPaKTHYECKUM U
7a00OpaTOpPHBIM ~ 3aHATHSAM, 4YTO B CBOIO O4YEpeldb, TIO3BOJISIET JKOHOMHTH BpeMs Ha
COOTBETCTBYIOIUX 3aHATHAX.

2. Camocmosamenvuas paboma Ha0 Y4eOHUKAMU U YYeOHbIMU NOCOOUAMU.
IIpu camocTosTEenpHOM paboTe Hall y4eOHBIM MaTepUaoM HEOOXOAUMO:

1) cocTaBiATh KOHCIIEKT, B KOTOPOM 3allMCHIBAIOTCS 3aKOHBI M (DOPMYJIbI, BBIPAKAFOIIHE
9TH 3aKOHBI, OTPE/ICICHUSI OCHOBHBIX (PM3MUECKUX MOHATUH M CYIIHOCTH (PU3MUYECKUX
SIBJICHUI W METOJIOB HCCIEIOBaHMS (IUIaH KOHCIIEKTAa PAacCMOTPEH HMXKE B ITyHKTE
«CogepkaHue ¥ METOAMUECKUE YKA3aHUS K H3YUCHUIO TEM TUCIUTUTHHEIY);

2) wu3y4arbh Kypc (PU3UKH CHCTEMaTHYECKH, TaK KaK B MPOTUBHOM Cllydae Marepuai Oyaer
YCBOEH IIOBEPXHOCTHO;

3) momp30BaThCS KAKUM-TO OJHHAM YYeOHMKOM WJIM Y4eOHbIM mocoOueM  (WiH
OTPaHUYEHHBIM YHCIIOM NOCOOMI), YTOOBI HE yTpaunBaach JOTUYECKAs CBS3b MEXKIY
OTJENBHBIMU BONpOCAaMH, M0 KpaiHelH Mepe, BHYTPH KaKOTO-TO OIPENEJIEHHOIO
paszena Kypca.

3. Camocmosamenvrasn paboma npu noocomoske u gvinonenuu PI'3 u konmponvuwix pabom.
Pemenue 3ana4 no ¢usmke — HeOThbeMIIeMas 4acTh Mpoliecca U3yuyeHus JaHHOW JUCIUILTUHBL

[Tpu pemennn 3agad (HOpMHPYETCS HABBIK NMPUMEHSATh 3aKOHBI (DPU3WKH HA IMPAKTHUKE, BHJIETh

CIIEJICTBUS U3 IPUMEHSAEMBIX 3aKOHOB, 3aKJIaIbIBACTCS (PU3NYECKast HHTYUIUS CTYICHTOB.
PacuetHo-Tpaduueckue 3aaHus MO3BOJIAIOT 3aKPEMUTh TEOPETHUECKUN MaTepuan Kypca. B

nporecce M3ydyeHHMs (U3MKM CTYyOeHT JOJDKeH BbIMONHUTH Tpu PI'3 u Hamucath 1iecth
KOHTPOJbHBIX paboT. PerieHue 3asay B KOHTPOJBHBIX PA0OTax SIBISETCS IPOBEPKOM CTENEeHH
YCBOEHHUSI CTYJIEHTOM TEOPETUYECKOT0 Kypca, a PeleH3uH Ha paboTy MOMOrarT eMy J10opaboTaTh U
MIPaBIJIBHO OCBOUTH Pa3IMUHbIE pa3/ieibl Kypca (GU3HKH.

PexoMeHmamnmu k pemeHnro 3aaay:

1) mpexae YeM MPHUCTYNHTh K PEHICHHIO TOW WM WHOW 3alaud, CTYACHT OJDKCH
XOPOIIO MOHSATH €€ COIepP )KaHUe U MOCTaBJIEHHbIE B HEW BOIIPOCHI;

2) TpHUCTyMas K PelICHUIO 3a/1a4 10 KaKOMY-JTH00 pa3/eny, He00X0IUMO 03HAKOMHUTHCS
0 JIEKIUSAM, JTOTIOJIHUTEIbHON Y4eOHOH TUuTepaType ¢ KOHKPETHBIMU MOHATHAMU U
COOTHOILIEHUSIMH, OTHOCALINXCS K 3TOMY paszieny Kypca GU3nKu;

3) cnenaiiTe KpaTKyO 3alMCh YCIOBHS, BBIPAa3UB UCXOAHBIC JaHHbIe B enuHunax CU;

4) cpenaiTe, TIe 3TO HEOOXOAMMO, 4YEPTEXK, CXEMY WM PHCYHOK, TMOSICHSIOIINAN
OIMCaHHBIH B 3aj1aue MpoLecc;



5) HanuIIuTe ypaBHEHHS IUIM CHUCTEMY YpaBHEHH, oToOpaxkaromue (GH3HUeCKuit
mporiecc;

6) wMCHoaB3ys YEPTEIKU M YCIIOBHE 3a/1auH, peoOpa3yiTe ypaBHEHHUS TaK, YTOOBI, B HUX
BXOAWJIN JIUIIb UCXOJHBIC JaHHBIC U TaOJINUHEIE BCJIIMYHHDBI;

7) pemB 3amady B 0OIIEM BHJE, MPOBEPHTE OTBET 10 PABEHCTBY pa3MEPHOCTEH
BEJIMYMH, BXOSIIUX B PaCUETHYIO (hOpMYITyY;

8) mpowusBeqWTe BBIYMCICHUS M, IOJYYHB OTBET, OICHUTE €ro (UIUUECKYIO
pearbHOCTb.

4. Camocmosamenvras paboma npu npoxodcoeHuy 1adopamopHo2o NPakmuKyma.

Breimonnenue nabopatopHbIXx paldoT, Takke SBISIETCS HEOThEeMJIEMON 4YacThiOo Ipoliecca
u3ydyeHus: (U3MKM, TaK KaK TOJbKO IIPU BBIIOJIHEHUH SKCIEPUMEHTa MOXXHO YOEIUThCS B
NEeWCTBUTENFHOCTH (PU3MUYECKUX 3aKOHOB.

Mertoanyeckue peKOMEHJALMU K  CaMOCTOATENbHOW  paboTe IpH  MPOXOXKIAECHUU
1abopaTOPHOTO MPAKTHKYMA!

1) mepen KaxabiM Ja0OPAaTOPHBIM 3aHSATHEM, HA KOTOPOM ILIaHHPYETCS
BBITIOJIHEHUE SKCIIEPUMEHTAIFHONW pabOThl HEOOXOJMMO COCTaBUTh KOHCIIEKT
OCHOBHOI'O TEOPETHUYECKOro MaTepuala, HeoOXOAUMOTro K JaHHOH paboTe;

2) TOCJie OCHOBHBIX TEOPETUYCCKMX CBEICHHUH HEOOXOAMMO MpPOJENaTh BBIBOJ
BCEX PACYETHBIX (POPMYJI, UCIIOJIb3YEMBIX ITPU 00CUETE TaHHOTO 3KCIIEPUMEHTA;

3) HEOOXOAMMO YETKO YSICHHUTh METOJbl pacyera IMOTPEIIHOCTeH H3MEepSIeMbIX
BEJIMYMH;

4) 3aroToBUTH Ta0JINLBI-OTYETHI, B KOTOpBIE Oynyr BHOCHTBCS
SKCHEpUMEHTAIbHbIE JaHHbIE B XO/I€ BHINOJIHEHHS Ja00paTOpHOIl paboThI;

5) BBINONHKUB Ja0OPATOPHYIO PabOTy HEOOXOJMMO MPOBECTH BCE HEOOXOIUMBIC
BBIUMCIICHUS 110 paCUeTHBIM (POpMYyJIaM M pacueT MOrpelHOCTeH n3MepeHus;

6) B KOHIIC pabOTBl 0053aTENBHO JODKEH NMPUCYTCTBOBATh BBIBOJ CTYICHTA IO
JTAaHHOM paboTe;

7) 3aKJIFOYUTENIBHBIM ITAIlOM CIaudl JIAOOPATOPHON pabOThI SIBISETCS 3allUTa, HA
KOTOPOM CTYJIEHT JOJDKEH OTBETUTh Ha psJl KOHTPOJBHBIX TEOPETUYECKHUX
BOTIPOCOB.

5. Camocmosmenvuas paboma npu no02omoeke K coaue 5K3aMeH08 U 3a4emos.

IIpu moaroroBke K craye 3K3aMeHa MM 3adeTa M0 AMCLUUIUIMHE «(u3HuKay HeoOXO0AUMO
MOJPOOHO PACCMOTPETh BECh HAKOIUIEHHBIN U TPOPa0OTaHHbIHN 3a CEMECTP MaTepuall, COIOCTaBUTh
MMEIOLIUICSA MaTepuas ¢ BOIIPOCAMH K 3a4eTy WM dK3aMeHy. I ycnenrHon clauu 3a4eTa WM
9K3aMeHa HEOOXOAMMO YETKO 3HATh BCE OCHOBHBIE (PM3NUYECKUE MOHATHS U 3aKOHBI, CBSA3bIBAOIINE
¢usnyeckue BenuuuHbBL. HeoOXoAMMO HMETh NPEACTaBICHUS O B3aMMOCBS3AX (PU3NYECKUX
SIBJIIGHUH, BXOJSIIMX B U3y4aeMbIil pa3jien, yMeTh aHAJIM3UPOBATh CIEACTBUS U3 QyHIaMEHTaTIbHbIX
3aKOHOB M 3HaTh X IIPAKTUYECKOE IPUMEHEHUE.



Conep:kanue pa3aesoB JUCHHMILVIMHBI, BUIbI PAa00ThI
Tabmuna 1

KonuuecTBO 4acoB, BBIICIAEMBIX Ha BUJIBI Y4eOHOH pabOTHI
o (opmam oOydeHUs
Ounast OuHO-3a04Hast 3aoyHas
J |JP |IIP| CP | JT | JP |IIP | CP JI JIP | IIP | CP

CopneprkaHue pas3JenoB
(Momyneit),
TeM JAHCIMIUIAHBI

Beeoenue - 1 - 5

dusuka B CHUCTEME
€CTeCTBEHHbIX Hayk. OOmias
CTPYKTypa u 3a7a4u
JUCIUILTAHBI «DPu3ukKay.
DKcrnepuMeHTalIbHas u
TeopeTuyeckas ¢buzuka.
dusnueckue BEIUYUHBI, UX
U3MepeHue u OIICHKA
MOrPEIIHOCTEM. Cucrembl
€IMHHII buznuecKkux
BenuuuH. Kpartkas wucropus
(bU3nIECKUX HJIEeH,
KOHUEMUHMA H  OTKPBITUM.
Knaccuueckas u
HEKJIaCCHYeCKast ¢dusmka.
dusuka u HAy4YHO-
TEXHUYECKHUI MPOrpecc.

1. Mexanuka 2 2 1 35

1.1. Kuwnemamuka 5)

OCHOBHbBIE KHHEMAaTUYECKHE
XapaKTEPUCTUKU
KPHUBOJIMHENHOIO JIBUKEHHUS:
CKOPOCTb M YCKOPCHHE.
Hopwmainsnoe u
TaHIT€HLIHUAJIBHOE YCKOPEHUE.
Kunemarnka BpamarenbHOIo
JBAYKCHHUS: yriaoBas
CKOPOCTH u YIII0BOE
YCKOPEHHE, HUX CBi3b C
JIMHEMHON  CKOPOCTBIO U
YCKOPEHHUEM.

1.2. Juuamuxa 5

HNuepumanbHbie CHCTEMBI
oTcYeTa M TIIEPBBIM 3aKOH
Hprorona. Bropoil 3akoH
Herorona. Macca, ummynsc,
cuna. YpaBHEHUE ABUKCHUS
MaTepuaibHOU TOYKH.
Tpernii 3akoH HproTOHa U
3aKOH COXpaHEHUS
VMITYJIbCA. 3aKkoH
BCEMUPHOIO TSATOTCHUS.
CHJIBI COTPOTUBIIEHUS.

1.3.  Momenm umnynvca 5

MoOMeEHT uMItynbca
MAaTepHAIIbHON TOYKHU U




MOMEHT MEXaHUYEeCKOM
cucteMbl. MOMEHT CHIJIBI.
3aKOH COXpaHEHHSI MOMEHTA
MEXaHUYEeCKOM CHCTEMBI.

14.  Duepeus

Cuna, paborta u
MOTeHIHaILHAs SHEPTHUS.
KoHncepBarusHble u
HEKOHCEPBATUBHBIC  CHUIBI.
PaGora u  KuHeTHYECKas
SHeprusi. 3aKOH COXPAHCHHS
IMOJTHOM MEXaHUYEeCKOMH
SHEPTHUH B rnoJjie
MMOTEHIMAIbHBIX CHIL.

15. Juuamuxa
8paAUAMENLHO20 OBUNCCHUS

VYpaBHeHue BpalIeHUs
TBEPAOrO  Tela  BOKPYD
3aKpEIJICHHOM och. MOMEHT
WHEpLUU. ®opmyia
[ITetinepa. Kunernueckas
SHEPTUs BpAILIAFOIIETOCS
TBEPJOTO TeJA.

1.6. Dnemenmur mexanuxu
CNJIOWHBIX CPeO

OO011e CBOMCTBA KUIKOCTEN
u ra3zoB. CramnuoHapHoe
TEUCHHE HACaIbHOM
JKHIKOCTH. YpaBHeHue
beprymm. VYnpyrue
HampsbkeHus U aedopmanuu
B TBepAOM Telne. 3akoH ['yka.
Monayns Omra.
Koadpdunument Ilyaccona.

1.7.  Penamusucmckas
MexaHuKa

[IpyHOKIT OTHOCHTEIBHOCTH
u npeobpazoBanus ["amuies.
DKcrepuMEHTANIbHbIE
00OCHOBaHHUS CHEeNHATIbHOMN
TEOpUU  OTHOCUTEJIBHOCTH
(CTO). Ilocrynater CTO.
OTHOCHUTENBHOCTD
OJTHOBPEMEHHOCTH u
npeoOpazoBanus  Jlopenma.
CokpaiieHue  JJIMHBL |
3aMeJUIeHHe  BpPEMEHU B
JBOKYIUXCS CUCTEMAX
orcuera.  PemaruBucrckuit
UMITYJIbC. B3aumocss13b
maccel u sHeprun. CTO u
sJIepHasi SHEPreTHKa.

2. Tepmoounamuxa

18

2.1.  @enomenonocuueckas




MepMOOUHAMUKA

TepMmoanHamMuueckoe
paBHOBECHE U TeMIEpaTypa.
Hynesoe Hayajo
TEPMOJIMHAMUKH.
OMnupuueckas
TeMmiepaTypHas IIKana.
KBasucrarunueckue
MPOLECCHI. YpaBHeHue
COCTOSIHUS B
TEpMOJIUHAMUKE.

OOpatuMblie 1 HEOOpaTHUMBbIE
nporeccel. Ilepoe Hauano
TEPMOJUHAMUKHU.

TenmoeMKoCcTb. YpaBHEHUE
Maiiepa.  M3oxopuueckui,

M300apUYECKU,
W30TEPMUYECKUH,
annadaTUYECKH MPOoIecChl B
UJCATbHBIX rasax.
[IpeoOpa3oBaHue TEIJIOTH B
MEXaHUYECKYIO pabory.

Hukn  Kapuo u  ero
KO3 PHUIHEHT I10JIE3HOTO
JEUCTBUSA. DHTPOIIHSI.

2.2.  MonexynapHo-

KUHemu4ecKkas meopus 6
JlaBaeHne rasza ¢ TOYKH

3peHus MKT. CBs13b

TEIUIOEMKOCTH € YHCIIOM

CTeTeHel CBOOOJBI MOJIEKYT

rasa. Pacnipenenenue

MakcBemna MOJIEKYIT

UJIeaTHbHOTO rasa.

DKCIepUMEHTALHOE

000CHOBaHUE

pacnupenenenuss MakcBeia.

Pacnpenenenne bonbnmana

u O6apomeTpuueckas

dbopmyra.

2.3.  DOnemenmul 6
dusuueckoli Kunemuxu

SBnenus IepeHoca.

Hudpdysus,

TEIUIONPOBOHOCTS,

BHYTpPEHHEE TPEHHUE.

BpoyHoBCcKOe nBHXKEHHE.

3. dnekmpuuecmeo u 15 | 15 32
MazHemusm

3.1.9nekmpocmamuxa. 1 1 24
Hocmoannwiit mox

3.1.1. Dnexmpocmamuxa 6




3aKkoH Kynona.

HanpsixeHHOCTD u
MMOTEHIMAT

ANIEKTPOCTATUYECKOTO I10JISL.
Teopema l"aycca B

UHTETpaNbHON (opMe U ee
MpUMEHEHHE I pacyera
AJIEKTPUYECKHUX TTOJIEN.

3.1.2. IIposoonuxu 6
INEKMPUYUECKOM NOJIe

PaBHOBecue  3apsnoB B
IIPOBOJIHHUKE. OcHoBHas
3aJa4a INEKTPOCTATUKU
IIPOBOJHUKOB.
OKBUIIOTEHIMAJIbHBIE
IIOBEPXHOCTU U  CHJIOBBIE
JIMHUM JIEKTPOCTATUYECKOTO
0JI1 MEXAY MPOBOJHUKAMU.
DneKTpocTaTuyecKas
3a11uTa. EmMKkocThb
IIPOBOJHUKOB "
KOH/JIEHCAaTOPOB. OHeprus
3apsHKEHHOI0 KOHAECHCATOPA.

3.1.3. Jusnekmpuxu 6
INEKMPUYECKOM NOJLe

DneKTpruYecKoe nosie
JIUTIOJIS. Jumnosnp BO
BHEIIHEM  3JIEKTPUYECKOM
noJe. [Monspuzanus
TDIICKTPUKOB.
OpueHTalnOHHBIN u
nehopMaImoOHHBIN
MEXaHU3MBl  TOJIIPU3ALIUY.
Bexrop JIIEKTPUYECKOIO
CMELIeHUs  (DJIEKTPUUECKOi
UHIYKIHH).
JlusnekTpuyueckas
MPOHHUIIAEMOCTh  BEIIECTBA.
DneKkTpuueckoe  moje B
OJTHOPOJTHOM JIMDJIEKTPHKE.

3.1.4. [locmosannwii
INEKMPUHECKULL MOK

Cuna ¥m IUIOTHOCTH TOKa.
VYpaBHEHHE HENPEPHIBHOCTH
JUId TUIOTHOCTH TOKa. 3aKOH
OMa B UHTErpaJbHOW U
muddepeHIaIbHOR

dopmax. 3akoH Jxoymns-
Jlenna. 3axkon Bunemana-
®paHna. DIEKTPOABUKYIIAS
CWJla  WCTOYHHUKA  TOKa.
ITpaBuia Kupxroda.

3.2. Dnexmpomaznemusm

0,5

0,5

(e}

3.2.1. Maznumocmamuka




MarautHoe B3auMOJEUCTBHE
IIOCTOSIHHBIX TOKOB. Bekrtop

MarHuTHOMN WHAYKINH.
3aKoH Awmrepa. Cuna
Jlopenua. JBrxenue

3aps0B B DJIEKTPUYCCKUX H
MarHMTHBIX IOJISX. 3aKOH
buo-Cagsapa-Jlamnaca.
Teopema 0  HOHUPKYJISLHHA
(3aKOH TTOJTHOTO TOKA).

3.2.2. Mazcnumnoe none 6
seujecmeae

MarauTtHoe moJie n
MarHUTHBIN JIUTOJILHBIN
MOMEHT KpPYroBOIo  TOKa.
Hamaruunuenue MarHeTHKOB.
HanpsikeHHOCTh MAarHUTHOTO
oJjs. MarunTtHas
MPOHHUIIAEMOCTb.
Knaccudukanus
MarHeTHKOB.

3.2.3. Dnexmpomacnumnas
UHOYKYUSA

DOEHOMEHOJIOTUS
ANEKTPOMArHUTHOM
nHaykuuu. [Ipasuio Jlenna.
YpaBHeHue
3JIEKTPOMATHUTHOMN
uaaykuun. CaMOMHIYKIIMSL.
NHAYKTUBHOCTH COJICHOWIA.
PaGora mo mepememnieHUIO
KOHTYypa C  TOKOM B
MarHUTHOM TIONle. JDHeprus
MarHUTHOTO TIOJISL.

3.2.4. Vpasnenus
Maxkceenna

Cucrema YpaBHEHUN
MakcBemia B MHTETpajibHOU
¢bopme 1 pU3NIECKUN CMBICIT
BXOJSIIMX B HEE YPABHEHUM.

4. Koseoanus "
BOJHBI. ONITHKA

0,5

0,25

12

4.1.I'apmonuueckue
KoIebanus

WNneanbHplii rapMOHHYECKHI
OCLIMILIISATOP. VYpaBHeHue
UJCAIbHOTO OCIIILISATOpa U
€ro pelieHue. AMIUIUTY/A,
gacToTta U (paza kosieOGaHwus.

OHeprus KoJIeOaHUH.
[Ipumepsl  KoseOaTENIbHBIX
JIBUKCHUU Pa3IMYHOU
¢buznueckoit MIPUPOJBL.
CBoOO/IHBIE 3aTyxarolue

10




KoJieOaHUsl OCHWIIATOpAa C
moTepsiMU.  BBIHYXIIEHHBIC
KoJe0aHusl. CnoxeHnue
Konebanuii (OueHus, purypor
Jluccaxy). AHaIU3 U CUHTE3

KojeOaHuii, IIOHATHE O
CIEKTpe KoJIeOaHUH.
Cas3aHHbBIC KOJIEOAHMS

4.2.  Boanel

BoaHoBoe JIBIDKCHHE.
ITiockas rapMOHHUYECKas
BOJHBL.  JlnMHA  BOJIHEI,
BOJIHOBOC 4YHCIIO, (ha3oBas
CKOPOCTb. YpaBHeHue
BOJIHEL. OnHoMepHOE
BOJIHOBOE ypaBHEHHUE.

Ynpyrue BOJHBI B Ta3zax
KUOAKOCTAX u TBCPABIX
Tenax. DIEMEHThI aKyCTHUKH.
Dddexr Jornepa.
[Tossipu3anus BOJH.

4.3.  Unmepgepenyus
BOJIH

WuTepdepeHmonHoe  moie

OT IBYX TOYEUHBIX
ucrounukos. OmneiT HOHTAa.
HNuTtepdhepomerp
MaiikenbcoHa.

WNHTepdepenius B TOHKHX
wireakax. CTosdme BOJIHEL.

4.4.  Jlugppaxyus eonn

[TpunIMI I'tolirenca-
OpeHneis. Hudpaxius
@peHens Ha NIPOCTEHIINX
Iperpajaax. Judpaxius
®paynrodepa.

JludpakiuonHas  pemieTka
KaK CHEKTPaJIbHBIM TPUOOP.

[TonsTne 0
rojorpauueckoM  MeToje
MIOJIy4EHUs u
BOCCTAHOBJICHUS
N300pasKeHHH.

4.5.  Tlonapuzayus 6on
®opma u CTEIIEHb
MOJIIpU3aLUU
MOHOXPOMAaTHYECKHX BOJIH.
ITonyuenune u aHaJIN3
JIMHEWHO-TIOJIAPU30BAHHOTO
CBETA. JIunerinoe
JBYJIy4ENIPEIIOMIICHUE.
IIpoxoxaeHue cBera uepes
JINHEHBIE (dazoBbie

IIJIACTHUHKH. I/ICKYCCTBGHHB.SI
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ONTUYECKAss  AHU30TPOIMUS.
@oTOYNpyrocTs.
DJIEKTPOONTHYECKHE u
MarHMTOONTUYECKUE

3¢ eKThI.

4.6. Ioenowenue u
oucnepcust 60JH

denomenonorus
MOTJIONICHUSI W JTUCIICPCUU
CBETA.

5. KBanroBas ¢pusuka

0,5

0,25

0,5

10

5.1.Keanmosvie  ceovicmea
NEKMPOMACHUMHO20
UBNYYEeHUS.

TeroBoe  m3nmyueHue u
JIFOMUHECLIEHIIUS.
CrnekTpalibHble
XapaKTePUCTUKU TEIJIOBOIO
U3JIy4EHUS. 3aKOHBI
Kupxroda, Credana-
bonbmana u 3aKOH
CMEILLEHUA Buna.
AOCONIOTHO YepHOEe TeJo.
®opmyna Penes-/[)xuHca wu
«ynpTpaduoneToBas
Karactpodar. ['umoresa
kBaHTOB. @opmyna [lianka.
KBanToBoe 00BsICHEHHE
3aKOHOB TEIUIOBOTO
n3inydeHus. KopnyckyisipHo-
BOJIHOBOH 1yaJIu3M CBETA.

5.2.  Dxcnepumenmanvhuie
OaHHble O  cmpykmype
amomos

Mopens aroma TomcoHna.
OmnbiTel  Pesepdopna 1o
paccessHHIO  anb(a-yacTHIl.
SlnepHas  Mozenp  aTroma.
OMIMpHYecKue
3aKOHOMEPHOCTH B aTOMHBIX
CIEKTpax. dopmyia
banbmepa.

5.3. Dnemenmur Keanmogou
MEXAHUKU

T'unoresa e Bporis.
OnbITHI JlaBrccoHa u
Jxepmepa. Hudpakius
MUKPOYACTHII. [punIIUT
HEOIPEIEIIEHHOCTH

Ieiizendepra. BonHoBas
byHKIIHS, eé

CTaTUCTUYECKHUM CMBICI U
ycCJioBus, KOTOPBIM OHa
JOJDXKHa YAOBJICTBOPATD.
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VpaBuenue  Illpenunrepa.

KBanrosas JacTHlla B
OJTHOMEPHOM
MOTCHITNATLHON sIME.
OnHOMepHBIH
MIOTEHUMAIBHBIM  IIOPOI U
Oapbep.

5.4. Keanmoso-
MexaHuyecKkoe OnucaHue
amomos

CrauvoHapHO€  ypaBHEHHE
[llpenunrepa s aTtoma
BOJOpOAA. BonHoBeie
GYHKIMM W KBaHTOBBIE
yucna. [IpaBuna otbopa ans
KBAaHTOBBIX IIEPEXO0/I0B.
Oneir llrepna u I'epnaxa.
DddekT 3eemana.

5.5. Onmuueckue
K8AHMOBbLE 2eHePamopbl
CrionTaHHO€E H
WHIYIIUPOBAHHOE
U3ITy4yeHue. HNHuBepcHoe
3aceseHue YPOBHEU
akTUBHOU cpejibl. OCHOBHBIE
KOMIIOHEHTHI nasepa.
VcaoBue YCUJICHUS u
reHepaun CBeETA.
Ocobennoctu Ja3epHOTO

HU3JTy4YCHUS. OCHOBHBIC THIIEI
JIa3€pOB U UX IMPUMCHCHUC.

6. Snepuas puszuka

0,25

0,5

6.2. Duemenmuvl
K8AHMOBOU MUKDODUIUKU

CocrtaB  aroMHOTO  fAfpa.
XapakTepUCTUKH Aapa:
3aps, Macca, SHEPTHsl CBSA3U
HYKJIOHOB.
PannoaxktuBHOCTh. Buasl u
3aKOHBI pazivoOaKTUBHOTO
U3JIy4YECHHUS. SAnepHbie
peakuuu. Jlemenue  smep.
Cunres saep.
JIeTeKTUpOBaHUE  SAEPHBIX
m3nydeHut.  Ilonstue o
JO3UMETPUH U 3alLUTE.

6.3.  Onemenmapnvie
uacmuybl

@yH/1TaMEHTAJIbHbIE

B3aUMOJCUCTBUSA u
OCHOBHBIE KJIACCBI
3JIEMEHTAPHBIX 4acTHLl.

Yactuubl W aHTUYACTHUIBI.
Jlenrons! 1 agpoHbl. KBapku.
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DnekTpociadoe
B3alMOJICUCTBHUE.

7. dusnyeckas

025| - - 2
KapTHHA MHpPa

Oco0eHHOCTH KITaCCHYeCKOn
Y HEKJIACCHYECKON (PU3UKH.
MeTo10510THSI COBPEMEHHBIX
HAy4YHO-HCCIIEI0BATENbCKUX
[porpaMMm B 00JacTu
¢uzuku. OcHOBHBIE
JOCTUKEHHS U TTPOOIIEMBI
CyOBsIepHON (PUBUKH.
[TonbITKM 0OBEAMHEHUS
(byHIaMEeHTAIBHBIX
B3aUMOJCUCTBUI U CO3IaHUS
«TE€OPHUU BCErOY.
CoBpeMeHHbIE
KOCMOJIOTHYECKHE
MIPE/ICTaBICHHUS.
Hoctrxenus
HaOJIFOJaTEIbHON
actpoHomuu. Teopernyeckue
KOCMOJIOTUYECKUE MOJIEIIH.
AHTpPONHBIN IPUHLIHAIL.
PeBonroninonHble H3MEHEHUS
B TEXHHUKE M TEXHOJIOTHSIX
KaK CIIEZICTBHE HAyYHBIX
JTOCTH>KEHHH B 00J1aCTH
¢buzuku. Ouznueckas
KapTUHAMHPA KaK
¢dunocodckas KaTeropusi.
[Tapangurma HeroToHa 1
HBOJIIOIIMOHHAS MapaJurma.

Bcero 6 6 6 | 120

CIIMCOK PEKOMEHJIYEMOU JIUTEPATYPBI

OcHoBHasi IMTEepaTypa

1. Tpopumona T.U. Kypc ¢pusuku : yaed. mocodue mist By3oB /Mocksa : Axaxemus, 2008 — 2012
IT.

2. letmad A.A., SABopckuit b.M. Kypc ¢usuku /Mocksa : Akagemus, 2015 r.

3. UeproB A.I'., BopoOnéB A.A. 3anaunuk no ¢usuke /Mocksa.: ®usmariur, 2009 .

4. CasenneB U.B. Kypc pusuku, T. 1 /Cankr-IletepOypr [u ap.] : Jlaus, 2008 .

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

6. CaBenseB U.B. Kypc ¢wmsuku, T. 3 ./Cankr-ITerepOypr [u ap.] : Jlans, 2008 r.

7. Bonbkenmreitn B.C. CoopHuk 3a1au o o0uieMy kypey pusuku /M3narensctBo: KHKHBIN Mup,
2008r.

JlomoJIHuTeIbHAS JIUTepaTypa

8. SABopckuii b.M, Jletmad A.A. CripaBounuk mo ¢usuke M.: Hayka

9. Kanamnukos C.I'. OnekrpuuectBo M.: Hayka

10. Tpodumosa T.M. CoopHuUK 3a1a4 o obmiemy Kypey ¢usnku M.: Hayka

11. CaenbeB U.B. CoopHuk 3amau no obmemy Kypey ¢usuku, T. 3 . M.: Hayka
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12. pen. Iompimaxun B.H. Coopauk nab. pabor mo ¢wusuke, 4.1. "MexaHuka, MoJEKyaspHas
¢uzuka u repmoanHamuka" MBUMY

13. pen. IMogpimaxun B.H. CO6opHuk mabopaTopHbIX paboT mo ¢usuke, 4.2. «IIEKTPUUECTBO U
marHetusm" MI'TY

14. pen. Ilogpimaxua B.H. CoopHuk mab. padot mo ¢usuke. Y.3. "BosHOBas onTuka, aTOMHas H
anepHas ¢usuka" MBUMY

15. pen. Biaco A. b. Metoa. yka3anus k j1ab. pabotaMm 1mo Kypcy "DJIEKTPUYECTBO U MarHeTU3M'",
4.1 MBUMVY

16. pen. BiacoB A. b. Metoxa. ykazanus k j1a0. padotaM 1o Kypcy "DIeKTpUIeCcTBO U MarHeTU3M'",
4.2 MBUMYVY

17. Kapensckas T.K., ®@enoroB A.B. Maremarndeckas oOpaOoTka pe3yabTaTOB H3MEPEHHUH H
MPEJICTaBICHUE AKCIIEPUMEHTAIbHBIX TaHHBIX MI'TY

18. BnacoB A.b., Mopo3zoB H.H. Meroa. pekoMeHIaluy 1Mo BEIOTHEHHIO 1a0. paboT mo Kypcy
obmeit puzukn. MBUUMY

19. BnacoB A.b. Metomuueckoe mocobue mo ¢usmke s crnenumanbHocTH 1809. Paznensr:
"Kunematuka", "Iunamuka" "DnemenTsl Teopun noiisg", "Mexanuka xugkoctu". MITAP®

20. BiacoB A.b. Metoa. mocobue no ¢usuke st crieruansHoctd 1809. Paznensr: "MonexymsipHas
¢dusuka u repmoguHamuka’. MBUMY

21. BnacoB A.b., Biacosa C.B. JIa6. npaktukym no kypcam: "®wusuka tBepaoro tena", "dusnko-
XMMHMUYECKHUE OCHOBBI AJIEKTPOTEXHUUECKUX MartepuasioB MBUMY

22. BnacoB A.b. MeToa. peKkOMEHAAWU 1O CaMOCTOSTEIBHBIM 3aHATHAM 1o (usuke. Pasmen
"OnekTpocratuka". MBUMY

23. BrnacoB A.b. MeToa. pekoMeHAAUMU 1O CaMOCTOSTEIBHBIM 3aHATHAM 1o (usuke. Pasmen
"I[TocrostHubIN AnnekTpuueckuii Tok". MBUMY

24. BnacoB A.b. MeToa. peKkOMEHAAMU 1O CAMOCTOSTEIBHBIM 3aHATHAM 1o (usuke. Pa3men
"MarunutHoe none". MBUMY

25. BrnacoB A.b., Bmacosa C.B. bank 3amay aisi KOHTpOJISL OCTaTOYHBIX 3HAaHMK 1O (pu3HKe.
MI'AP®

26. Muxaiimok A.B. Mertonudeckue yka3aHHS K CaMOCTOSITCIIBHON pabore Mo (U3MKe st
KypcaHToB Mopckoii akagemun MITY, oOyuatomuxcs mno cneuuansHoctd 180402.65
«Cynosoxaenue».Hacts 1. «MexaHuka, MosiekyisipHas pusuka u repmoanHamukay MI'TY

27. onoxoB B.C. HukonoB O.A YuebHo — meroauuyeckoe nocobue «OCHOBHbIE MPUHLMUIIBI
KJIACCMYECKON U KBaHTOBOM puzukm» MI'TIY

28. HonoxoB B.C. VYuebHO — wMmeronmueckoe mnocobue «OCHOBBI CIEUUAIBHOW TEOpUHU
oTHOcuTenpHOCTHY MI'TIY

29. pen. Sposa O.}O. COopHuk nab. pabor mo ¢usuke, Yacte 1. "MexaHuka, MOJEKyJIspHas
¢u3uka u TepMmoAnHaMuka'MeTonnyecKkue yKa3aHUS K BBINOJIHEHHIO JAOOPAaTOpHBIX padoT 1o
¢bu3uKe A7 KypcaHTOB U CTyIeHTOB | Kypca Bcex cneuuansHocteit MI'TY, MI'TY

11. Ilepeyens pecypcoB HMH(pOPMALMOHHO - TEJEKOMMYHHMKANMOHHOH cerH «HHTEepHeT»,
He0O0XOAMMBIX JJISl OCBOCHHS JUCIHHUILINHDBI
9BbC «Kuura®oHay,

OBC «BOOK. ruy,

OBbC «M3pareabpcTBo «JIAHDY,

OBC IPR books, OO0 «1IBUC»
http://www.edu-all.ru,
http://www.edu.ru,
http://www.elibrary.ru,
http://www.mgounb.ru,
http://www.rsl.ru.

CoNUR~wWNE
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COJAEP)KAHUE U METOAUYECKHUE YKA3AHUSA K U3YYEHHUIO TEM
JUCHUIIVIMHBI

PA3JIEJ 1. PUBNYECKHUE OCHOBbBI MEXAHUKMU.

IIpeameTt pu3uKH, KIaACCHYECKAsA U COBPEMEHHAs1 MeXaHHUKA.

[Tpu n3ydyeHun JaHHOW TEMbl CTYACHT JOJDKEH MOHATH poiib GU3MKH, Kak Hayku. Heobxoaumo
4eTKO Cc(OpMHUpPOBATh MpPEACTaBIEHUE O IpenMeTe, 3anadax W Mmerogax ¢usuku. B xone
popabOTKH 3TOM TeMbI CTYJIEHT JOJKEH MOHATh TUIIOTE3bl U KCIEPUMEHTA, B COTJIACHH KOTOPBIX
poxnaerca Tteopus. HeoOxonumo moHUMAaTh CBsI3b (DU3MKM M IPYTHX €CTECTBEHHO-TEXHUYECKUX
HayK.

CTyneHT AODKEH 3HaTh pa3MepHOCTH (GyHIaMEHTAIbHBIX (PU3MYECKHX BEIMYMH U yMETh
BBIBOJUTH PA3MEPHOCTH BEJIMYMH, TPOU3BOJIHBIX OT HUX.

CrTyneHT Takke AODKEH YeTKO 3HATh MpeAMET W3YYeHHsS MEXaHWKH, KakK pasfena (U3UKH,
MPUHIUI JICJICHUS] MEXaHUKU Ha pa3ziesibl, OCHOBHBIE (PU3NYECKHE MOJIEITH.

IInan uzyuenus memol:

IIpenmer, 3a1aun U MeTOAbI PU3MKH, O0IIAsA CTPYKTYpPa Kypca (pU3UKH.

OnplT, TUIIOTE3A, TEOPUS.

Poinb sxcniepumenTa B pusmke.

Pons maremaTuku B pusuke.

dusnka U ecrecTBO3HaHUE (reorpadusi, aCTPOHOMMSL, T€0JIOTUS, XUMHUsI, OUOJIOT ).

Poinb ¢pu3uKky B pa3BUTHH TEXHUKU U POJIb TEXHUKH B PA3BUTUU (PU3UKH.

dusnuecKkue MOJIeNH.

KomMmibroTepsl B COBpeMEHHO pusuke.

Ponb ¢pusuku B 06pa3zoBaHum.

0. Ponbs m3mepennus B ¢pusuke. Pasmeproct pusmueckux BenmmynH. Cucrema CH.

1. Ilpenmer u 3ajaua MEXaHUKH.

12. Kunemaruka, CTaTuka, JUHAMHUKa, KJIaCCHYECKas U KBAHTOBAas MEXAHMKA, PEISTHBHCTCKAs
MEXaHMKa.

13. OcHOBHBIE (HU3UYECKHUE MOJEIH: YacTHIa (MarepuanbHas TOYKa), CHUCTEMa YacTHII,
a0COJIIOTHO TBEP/I0€ TEJO, CIUIOLIHAS Cpe/a.

RRoOoo~NoOR~wNE

Pexomenoyemas numepamypa: 1, 4,7, 9, 10, 14, 21, 22, 24, 26, 29.

Bonpocw u 3a0anus ons camonpogepxu:
Uro uzyuaet pusuka?
KakoBa cTpykTypa kypca ¢puszuxu ?
B yem oTnuuune runoTessl OT TEOpUN ?
KakoBa poinb 3kcriepuMenTa B pusuke ?
B yem oTinumne ot HabMIOAEHUS U SKCTIEpUMEHTa 7
Kakue ocHOBHbIE MOJIeNH B (PU3UKE BBl 3HaeTe 7
Uro Takoe n3mMepeHue GU3nYeckoil BETUUUHBI ?
Kak onpezensiercss pa3MepHOCTb (PyHIaMEHTAIbHBIX BEIMYMH U MPOU3BOJHBIX OT HUX ?
UYro sABIISIETCS MPEIMETOM U3YUEHUSI MEXAHUKH 7
10 KakoB 0CHOBHOI IPUHLIMII Pa3AEIEHUS MEXaHUKU HA pa3/ieibl ?
11. ChopmynupyiiTe NOHATHS 00 OCHOBHBIX (PU3MUYECKUX MOJEISAX B MEXaHUKE 7

CoNoR~ LN E

Kunemartuka.

[Ipu n3yyeHun JaHHOW TEMBI CTYAEHT JOJKEH YETKO YSCHHUTH 3aJa4l KHHEMATUKH, KaK pas3zena
MCXAaHHUKHU. CTYJIGHT JOOJIZKCH O6HaJ1aTI) HaBBIKaMM OIIMCAaHHA MEXAaHUYCCKOIo ABHMIXCHHA, U YMGTI)
BBIBOJIUTH (pU3MUECKHE BEIMYMHBI, XapaKTePU3YIOIINE TaHHOE JIBIKeHUE. IMEHHO B 9TOM pasjene
CTYJIeHT BHepBBIe 3HAKOMUTCS C HpaBHJ'IaMI/I HpI/IMeHeHI/ISI JIH(i)(i)epeHHI/IaJ'ILHO-I/IHTel"paJ'II)HOI‘O
aHaJlM3a K OMUCAHUIO TIEPEMEHHBIX BO BPEMEHU U B MPOCTPAHCTBE (PUINIECKHUX MPOIIECCOB.
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Inan U3y4erus memaol.

BOONoGO~LNE

[
[

0.
. YrnoBas ckopocTb. LleHTpocTpeMUTENIBHOE YCKOPEHUE. YTIIOBOE YCKOPEHHE.
12.
13.
14.
15.
16.
17.
18.

Cucremsl oTCUéTa.

KunemaTtuka MarepruaabHON TOUKH.

KoopaunaTHbIi 1 BEKTOPHBINA CIIOCOOBI ONMUCAHUS MOJO0XKEHHUS MaTePUAIbHON TOUKHU.
CkaJisipHbIC U BEKTOPHBIE (PH3NYECKIE BETUIHHEI.

Paauyc-Bextop. Tpaekropus. BekTop nepemenieHus.

CxopocTb.

Yckopenue.

O cwmpbIcie POU3BOIHOM U MHTErpalia B IPUIIOKEHUH K (PU3UYECKUM 3ajjauaM.
[ToctynaTenbHoe U BpaIaTeabHOE JBUKEHMUSL.

HopmainbHoe 1 TaHreHmanbHoe ycKopeHusl. Kpyr KpuBU3HBI.

CBs13b JIMHEWHBIX U YTTIOBBIX KHHEMAaTHYECKUX apaMeTPOB.

DneMEeHTHl KHHEMATHKH abCOIFOTHO TBEPIOTO Tea.

[ToctynarensHoe U BpalareiabHOe ABMKEHHUE TBEPIOTO Tena.

BekropHoe npousseeHue.

®opmyna Dinepa.

Crenienn cBoOOBI TEIA. YTIIBI Ditsiepa.

Crnoxubie nuxeHus. OTHOCUTEIbHOE, IEPEHOCHOE M A0COMOTHOE JIBUYKEHUE.

Pexomenoyemas numepamypa: 1,4, 7,9, 10, 14, 21, 22, 24, 26, 29.

Bonpocul u 3a0anus ons camonposepxu:
KoHTpo/bHble BONPOCHI

N e

o~

8.

9.

Sagaun

1.

Uro Ha3biBaeTca MaTepuaibHOUM Toukoi? [ToueMy B MeXaHUKE BBOIST TaKylO MOJIEIb?

Yro Takoe cucrema orcuera’?

UYro Takoe BekTOp nepemenienusa? Beerna mu Moayinb BEKTOpa EPEMELIEHMS paBEH OTPE3KY
IIyTH, IPOIIEHHOMY TOUKOM?

Kaxkoe nBuxkeHue Ha3bIBaeTCs MOCTYNATENbHBIM? BpallaTE€IbHbIM?

JlaTe ompenesieHus BEKTOPOB CPEIHEW CKOPOCTH U CPEOHEr0 YCKOPEHHs, MIHOBEHHOU
CKOPOCTH U MTHOBEHHOTO yckopeHHusl. KakoBbl uX HanpaBieHus?

Urto xapakTepus3yeT TaHT€HLUHaJIbHasg cocTaBisAoomas yckopeHus? HopmanbHas
cocrapiisitonias yckopeHusa? KakoBbsl ux Moxynu?

Bo3MOXHBI M JBHKEHHUS, INPHU KOTOPBIX OTCYTCTBYET HOPMAJIBHOE YCKOpEHHE?
TanrennuansHoe yckopenue? [IpuBenure npumMepsl.

Uro Ha3bIBaeTCs yYIJIOBOH CKOpPOCTBIO? YTJIOBBIM yckopeHuem? Kak ompepensroorcs HX
HanpaBJieHUs?

KaxoBa cBsI3p MEXly IMHENHBIMU U YIIIOBBIMM BETMYMHAMHU?

3aBUCHMOCTh TPOWJICHHOTO TEJIOM MYTH OT BPEMEHU 3aJaeTcs YpaBHEHHEM S =
A+Bt+Ct?+Dt? (C=0,1 m/c?, D = 0,03 M/C3). Onpenenutsh: 1) yepe3 kakoe BpeMsl MOCIe
HAYaNa JBHKCHUS YCKOPEHHE a Tela OyIeT paBHO 2 M/c?; 2) cpejiHee YCKOpeHHe <a™> Tena
3a 5TOT MPOMexyToK Bpemern. [ 1) 10 ¢; 2) 1,1 m/c?]

IIpenebperaii conpoTUBICHUEM BO3yXa, OIPEECIUTh Yrojl, M0/ KOTOPBIM TEJIO OpOIIeHO K
TOPHU30HTY, €CIIM MaKCHMallbHas BBICOTA MOJbEMAa Tela paBHa 1/4 MambHOCTH €ro IOJIeTa.
[457]

Koneco pammyca R = 0,1 M Bpamaercs Tak, 4TO 3aBUCHMOCTH YTJIOBOM CKOPOCTH OT
BPEMEHH 3a7aeTCsl ypaBHeHHeM o = 2At + 5B t* (A=2 paz[/c2 u B= 1 pax/c’). Onpenenutsb
MOJTHOE YCKOpeHWe Touek obona Kojieca depe3 | ¢ mocie Havaiga BpalleHHS W YHCIIO0
000pOTOB, CAECTAHHBIX KOJIECOM 3a 3TO BpeMs. [a = 8,5 m/c?; N= 0,48]
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4. HopmasibHOE YCKOpPEHHE TOUYKH, JBIKYIIECHUCS MO OKPYKHOCTH paamyca R = 4 wm, 3amaercs
ypaBHeHneM a = A+Bt + Ct? (A = 1 m/c%, B = 6 m/c®, C = 3 m/c*). Onpenenuts: 1)
TaHTEeHIIUAJILHOE YCKOPEHUE TOYKH, 2) MyTh, MPONACHHBIA TOYKOW 3a Bpems {=5 ¢ mocie
Hayaja JBWKEHUS; 3) MOJHOE YCKOpEHUe ajisi MoMeHTa BpemeHu t=1c. [1) 6 M/c%; 2) 85 m;
3) 6,32 m/c?]

5. Yacrora BpalieHus Kojeca Ipu paBHO3aMEJICHHOM JBIDKEHHH 3a t =1 MUH yMEHBUIMIIACH
or 300 no 180 mun-l. Onpenenutb: 1) yrioBoe ycKopeHHE Kojeca; 2) YHCIO IMOJTHBIX
0GOpOTOB, CIENaHHBIX KoecoM 3a 51o Bpems. [1) 0,21 pan/c?; 2) 360]

6. Huck pagmycom R=10 cm Bpamjaercsi BOKpYTr HETIOJABUKHOM OCH TaK, YTO 3aBUCUMOCTD
yIila [OBOpOTA PajHyca JMCKa OT BPEMEHH 3aJacTcs ypaBHeHueM @ = A +Bt + Ct? + Dt
(B= lpan/c, C=1 pan/c’, D = | pan/c®). Onpenenuts mIs ToUeK Ha 06OE KOJIECA K KOHILY
BTOPO CEKyH/bI MOCJIC Havaiga JBWKEHHUs: |) TaHTeHIHMAIbHOE YCKOpEHHE ap 2)
HOPMAJIBHOE YCKOPEHHE a,, 3) monHoe yckopenue a. [1) 0.14 m/c?; 2) 28,9 m/c’; 3) 28,9
M/c?]

=
MarepuanbHast TO4ka M IBUXKETCS 10 OKPY>KHOCTH CO CKOPOCTBIO ¥ . Ha puc. 1 mokasan rpaduk
-

3aBUCUMOCTH IIPOCKIHUH CKOPOCTHU VT OT BPCMCHH ( [ €IMHUYHBIN BCKTOp IMOJOXHUTCIIbHOI'O
_':..

HampaBieHus, V; — TpOoeKuus ¥ Ha s10 HampaBieHue). Kakoe mpu 3TOM BEKTOp IOJIHOIO
YCKOpeHHUs Ha PHC.2 UMEET HalpaBleHUE ?

V4 M =

\4

Puc. 1 Prc. 2

JAuHaMHKa MaTepHATbHOH TOYKH.

IIpy M3ydyeHUM NaHHOM TEMBI CTYIEHT NOJDKEH YETKO YACHWTH 3aJayd JUHAMUKH, KaK paszena
MexaHukd. CTyIEeHT [JO0JDKEH MOHUMaTh, YTO NPUYMHON JIFOOOT0 MEXaHHYECKOIO JIBUYKEHUS
SABJISICTCS JE€UCTBHE CHWIBI, KOTOpas B CBOIO O4Yepelb SBISAETCA INPUYUHONM BO3HUKHOBEHHS
YCKOpeHHUs Tena. Bes MexaHuKa ONMpaeTcsl Ha TpY OCHOBHBIX 3akOHa HproTOHA, Nexkaliyie B OCHOBE
BCEH KJIACCUYECKOM MEXAHUKH, WU3Yy4YalolleW IBMKEHUsS TElI CO CKOPOCTAMU MHOIO MEHBIIIE
CKOPOCTH paclpoCTpaHEHHs cBeTa B BakyyMme. CTy/IEHT NOJKEH 3HaTh (pyHJAaMEHTaJIbHbIE CHIIbI B
MEXaHUKE, yMEThb ONUCBHIBATL HX JeWCTBHE. B 3TOM pasgene penepHON SBISETCS TeMa
rpaBUTAllMOHHOTO MoJs. HeoOXxo1uMo 4eTko ysICHUTH, 4TO JII00O€ CHIIOBOE IOJIE — 3TO, MPEXkIe
BCET0 JeCTBHE MM B3aMMOJCHCTBHE Ha MaTEpHIO, OMKMChIBaeMoe Yepe3 Kakoil-mubo 3akoH. Ecnu
pedb HUAET O TpPaBUTALMOHHOM TII0JIe, TOTJa TAaKMM 3aKOHOM SBIIIETCS 3aKOH BcemupHOro
TArOTEHUsA. Bce Mo ONUCHIBAIOTCS B NPUHIUIE OJUHAKOBO: 4Ye€pe3 3alaHue Ul KaXIOW TOYKH
IIPOCTPAHCTBA BEKTOPHOM BEJIWYMHBI — CHJIOBOM XapakTEPUCTUKU TMOJA, M CKAIIPHOM —
SHEPreTUYECKOM.

Inan usyuenus memol.

OcHoBHas 3aj1a4a MEXaHUKH.

WNHepuuanbHble 1 HEMHEPLUUATIbHBIE CUCTEMBI OTCUETA.
[Tpunnun oTHOCHTENbHOCTH [anmuest.

Macca u uMnynbc Tena.

[TonsiTe cumbl, BUIBI CHII, QyHIAMEHTATHHBIC CUJTBI.
3akoHsl HeloTOHA.

coarwhE
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7. YpaBHEHUE IBWIKEHUS.

8. 3akoH cOXpaHEHMS UMIYJbCA JJIS 3AMKHYTBIX CUCTEM.
9. 3akoH BCEMHUPHOTO TATOTCHHS.

10. I'paBuTaLInOHHOE TIOTIE.

11. TToTeHIMaT TPaBUTAIMOHHOTO TOJIS.

Pexomenoyemasn numepamypa: 1,4, 7,9, 10, 14, 21, 22, 24, 26, 29.

Bonpocw u 3a0anus onsa camonpogepxu:
KonTposbpHbIe BOpOCHI

1.Kakas cucrema orcuera HasbplBaeTcsi MHepuuaipHOW? [louemy cucrema oTcuera, CBsI3aHHAsA C
3emiielt CTpOro roBopsi, HeMHEpIUaIbHa?

2.Uro Takoe cuna? Kak ee MOKHO 0XapaKTEpU30BaTh?

3.5IBnsieTcs iy epBbId 3akoH HploTOHA ciieicTBUEM BTOporo 3akoHa? [louemy?
4.ChopmynupoBaB Tpu 3akoHa HpI0TOHA, MOKaXHUTE, KAKOBA B3aUMOCBSI3b MKy STUMH 3aKOHAMH.
5.B 4eM 3akroyaeTcst MPUHIIMIT HE3aBUCUMOCTH JICUCTBHS CHIT?

6.KakoBa ¢usmueckas cymHocth TpeHHsi? B dyem oriuuue cyxoro TpeHus oT xuakoro? Kakwue
BU/IbI BHELIHETO (cyXxoro) TpeHus: Bol 3Haere?

7.YUt0 Ha3bIBaeTCsA MeEXaHUUECKOU cucteMoil? Kakue cucremsl SBISIFOTCS 3aMKHYTHIMU?
8.B ueM 3akirodaeTcs 3aKOH COXpaHEeHus nMIynbca? B kakux cucrtemax OH BBITOJIHAETCS?

9.Kakum CBOHCTBOM IPOCTPAaHCTBA OOYCIIOBIMBAETCS CIIPABEUIMBOCTh 3aKOHA COXPAHEHUS
uMIyibca’?

10. Yto Ha3bIBaeTCS LEHTPOM MacC CHCTEMBbl MaTepHalbHBIX Touek? Kak IBHKeTCs LEHTp Macc
3aMKHYTOM CUCTEMBI?

3agaun

1. Tlo HaKJIOHHOW TUIOCKOCTH C YIJIOM HakKJIOHa K TOPU30HTY, paBHBIM 30°, CKOJB3UT TEJO.
OmnpenenuTh CKOPOCTh TeNa B KOHIIE TPEThel CeKyHIIbI OT Hayalla CKOJBKEHUS, ecld KOdPPUIMEHT
tpenus 0,15. [10,9 m/c]

2. Camorner onuceiBaeT nemiro HecrepoBa pamuycom 80 m. KakoBa nomkHa ObITh HaWMEHbIIIAS
CKOpPOCTh CaMoJIeTa, YTOOBI IETYMK HE OTOPBAJICS OT CHJICHBS B BepXHel yacTu netnu? [28 m/c]

3.bnok YKPCIUICH Ha BEPIIMHE IBYX HAKIIOHHBIX HHOCKOCTeﬁ, COCTaBJIAOIINX C TOPU3OHTOM YIJIbI

o= 30° u B = 45°. T'upu paBHOI Macchl (M=2 KI) COEAMHEHbI HUTHIO, IEPEKUHYTON uepe3 OJIOoK.
Cuntass HUTHL W OJOK HEBECOMBIMH, NpUHUMAs KO3 UIMEHTHl TPEHHUs TUPh O HAKIOHHbBIE
wiockoctu paBHbiMu T = O,l u mpeneOperas Tperuem B OJIOKe, ONMpENeTHTh: 1) YCKOpEHHE, C
KOTOPBIM JIBUXKYTCS THpH; 2) CHILy HaTsKkeHus HUTH. [1) 0,24 m/c; 2) 12 H]

4. Ha »xene3Ho0poxHOH muardopme ycTaHOBiIEeHa 0e30TKaTHAas IMyILKa, U3 KOTOPOH MPOU3BOIUTCA
BBICTPEJI BJIOJIh TIOJIOTHA o1 yriioM 45 ° k ropu3oHTy. Macca mmardgopmsl ¢ mymkoi :M = 20 T,
Mmacca cHapsga M=10 Kr, KO3QQHUIHUEHT TpeHHs] MeXAy KojecaMH IUIaTGOpMBbl U pelbcaMH K=
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0,002. Ompenenuth CKOPOCTb CHapsijia, €CIM TOCHE BBICTpena ImiardopMa OTKaTHIach Ha pac-
crostane 3 M. [V =970 m/c |

5. Ha xarepe maccoii m = 5 T HaxoauTCS BOJOMET, BBHIOpACBHIBAOIIMK L = 25 Kr/c BOABI CO
CKOPOCTBIO U V=7 M/C OTHOCHUTENHHO KaTepa Hazal. [IpeHeOperasi COMPOTHBIICHUEM JIBUKCHHIO
Karepa, ONpeNeNnTh: 1) CKOpOCTh KaTepa depe3 3 MMH IIOC/I€ Haydaja JBWKEHUS: 2) IpEeaesbHO
BO3MOXXHYIO CKOPOCTh Katepa. [1) 6,6 m/c; 2) 7 m/c]

PaGora, MOIIIHOCTDB, YHEPTHS.

[Ipy w3yyeHMHM AAaHHOW TEMbI CTYACHT JOJDKEH YETKO YACHUTH Takue (pyHIaMEHTalIbHbIC
MOHATHSA KaK paboTa CHUJIbI, MOIITHOCTh W 3Heprus. CyIliecTByeT ABa BUJAa MEXaHHYECKOW dHEPTHH:
KMHETUYECKasl M NOoTeHUuanbHas. [1epBolii BUA 3HEPruy IpUCYL] IBHKYLIUMCS TeJlaM, BTOPOU —
TelaM, B3aMMOJICUCTBYIOIIMX C HCTOYHMKOM CHJIOBOTO 1o (B JaHHOM pasuene —
rpaBUTAMOHHOr0). CTyJeHeeT NODKEH IOHMMATh 3aKOH COXPAHEHHs IIOJIHOM MEeXaHU4eCKON
SHEPTHUH U YMETh €r0 IPUMEHSATh Ha MTPaKTHKE.

1Inan uzyuenus memol.

Pabora cubl.

MoIHOCTE.

Kunernueckas sneprus.

PaGora B moTeHIIMaIbHOM TIOJIE.

KoncepBaTtuBHbIE CUIIBI.

[ToTenunanpHas SHEPTHUA.

Buibl mOTeHIMATLHOM SHEPTUU (SHEPTHS BO BHEITHEM TI0JIC, SHEPTHUS TIPY KHHBI ).
3aKOH COXpaHEeHUSI MEXaHHUUECKON YHEPTUU B MOTEHIIMAIHLHOM IIOJIE.
Cuna ynpyro# gedpopmarnmu. 3akon ['yka.

10 HexkoHcepBaTHBHBIC CHIIBI.

11. O6medu3nuecknii 3aKOH COXpaHEHHUS SHEPTHH.

12. Ynpyroe u Heynpyroe coyiapeHue Tedl.

CoNoR~ LN E

Pexomenoyemas numepamypa: 1, 4,7, 9, 10, 14, 21, 22, 24, 26, 29.

Bonpocul u 3a0anus ons camonposepru:
KoHTponbHble Bonpockl

1. B uem paznuuue MeXAy MOHATHUSMHU dHEpruu U padotel? Kak HaiiTu paboTy mepeMeHHOM
CHIIBI?

2. Kakyro pabGoTy coBepliaeT paBHOJCHCTBYIOIIAs BCEX CHUJI, NPUIOKEHHBIX K Temy,

PaBHOMEPHO JIBUXKYILEMYCS 10 OKPY>KHOCTHU?

Uro takoe moiHOCTH? BriBecTu ee popmyy.

4. JlaliTe ompeneneHuss U BbiBeAUTE (HOPMYJIBI AJII HU3BECTHBIX BaM BHUJAOB MEXaHHUYECKOM
SHEPTUHU.

w

5. KakoBa CBsI3p MKy CHUIION U TTOTCHIIMAILHON YHEPTHEH?

6. IloueMy n3MeHEeHHE OTEHIIMAILHON YHEPTUH 00YCIOBICHO TOJLKO Pab0TOM KOHCEPBATUBHBIX
cu?

7. B deMm 3akiouaercs 3aKOH COXpaHEHHs MeXaHW4yeckod sHeprum? J[Is Kakux CHCTEM OH
BBITIOJTHSAETCS?

8. HeoOxomumo 5 yclioBHE 3aMKHYTOCTHM CHCTEMBI [UISl BBINOJHEHUS] 3aKOHA COXpPaHEHUS
MEXaHUYECKON SHEprun?

9. B yem ¢wusmueckas CyIIHOCTh 3aKOHAa COXpaHEHUs U mIpeBparieHus sHepruu? [louemy oH
sBIsieTCs (PyHJaMEHTAIbHBIM 3aKOHOM IPUPOJIBI?

10. KakuM CBOWCTBOM BpeMEHH OOYCIIOBIMBAETCS CIPAaBEUIMBOCTh 3aKOHA COXpPaHEHUs
MEeXaHUYEeCKOH 3Hepruun?

11. Yro Takoe moTeHIMaIbHAS iMa? MOTEHIUAILHBIN Oapbep?
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12. Kakue 3aki04eHus 0 XapaKkTepe JABHKEHHUS Tell MOKHO CJIeNIaTh U3 aHaJIM3a MOTEHIIMAIbHBIX
KpUBbIX?
13. Kak oxapakTepu30BaTh MOJIOKEHUS YCTOWYMBOTO M HEYCTOMYMBOTO paBHOBecHs? B dyem mx
paznuuue?
14. Yem otnuaeTcst aOCOMIOTHO YIPYTHH yaap OT aOCOIOTHO HEYIPyroro?
3amaun

1. Onpepenuth: 1) paboTy HOAHATHS TIpy3a II0 HAKIOHHOM IUIOCKOCTH; 2) CpeqHIo u 3)
MaKCHMaJIbHYI0O MOLIHOCTH MOJBEMHOIO YCTPOICTBa, eciau mMacca rpy3a 10 Kr, JyiMHa HaKJIOHHON
IJIOCKOCTH 2 M, yroJl €e HakJIoHa K TOpu3oHTYy 45° ko3 durment tpenus 0,1 u Bpems moabema 2
c.[1) 170 dx; 2) 85 Bt; 3) 173 BT]

2. C Oamnu BbICOTOM 35 M ropusoHTanbHO OpomieH KameHb Maccou 0,3 xr. IIpeneOperas
COIIPOTHBIICHUEM BO3/yXa, ONpPeNeNuTh: |) CKOpocTh, ¢ KOTOPOH OpoOIIeH KaMeHb, eciu yepe3 1 ¢
nocjie Havajaa JIBUKCHUs ero kuHerndeckas sHeprus 60 Ix; 2) MOTEHIUATBHYIO SHEPTHI0 KaMHs
yepe3 1c¢ mocne Havana asuxenus. [ 1) 17,4 m/c; 2) 88,6 JIx]

3. IIpeneOperas TpeHneM, ONPEICTUTH HAMMEHBIITYIO BBICOTY, C KOTOPOI JOJDKHA CKAaThIBAThCS TEJIEKKA
C YEJIOBEKOM IO KeJo0y, mepexoasdiemMy B netio paauycoMm 10 m, uToObI OHA cenana MOJHYIO
MIETJII0 U HE BhINaia U3 xenoda. [25 M|

4. Tlyna wmaccoii 10 r, nereBmas TOPU3OHTAIBHO cO cKopocThio V = 500 Mm/c, momagaer B
OamMCcTUYECKU MasiTHUK JUIMHOM 1 M u Maccoit M = 5 kr u 3actpeBaeT B HeM. OmpeneianTb yroi
OTKJIOHEHUs MasTHUKA. [18°30']

5. Temo mMaccoit m =4 xr nBuxkeTcs co ckopocThio U=3 m/c u ynmapsiercss 0 HEMOJBHXKHOE TEJO
TakoM ke macchl. CunTtast yaap LUEHTPAJIbHBIM U HEYINPYTUM, ONPENEIUTh KOJIUYECTBO TEIUIOTHI
BblIENMBIIEECS NpH yaape. [9 JIx]

YPaBHeHI’Ie MOMCHTOB. HBI/I)KQHI/IC B I10J1€ HeHTpaJ’lbl—[Oﬁ CHJIBI.

HpI/I HU3YyUCHUU )IaHHOI\/’I TEMbI CTYACHT HOJIKCH OBJIAACTH TAKUMH INOHATUAMH KaK MOMCHT
CHJIBI 1 MOMCHT HUMITYJIbCa, IMIOHATH CMBIC/I YPaBHCHHUA MOMCHTOB WU HAYYHUTHCA MPHUMCHATH €T0 Ha
IIpaKTUKE.

Inan usyuenus memoi:

MOMEHT CHUJIBI.

MowmeHT umiyinbca.

YpaBHEHE MOMEHTOB.

3aKOH COXpAaHEHUsT MOMEHTAa UMIYJIbCA.
MOMEHT MHEpPIMU MaTEPUAIBHON TOYKH.
JIBr>KeHue B MOJI€ LIEHTPAJIbHON CUIIBIL.
JIBr>keHue eHTpa Macc.

3amaua ABYX Tedl.

. 3akonsl Kennepa.

10. KocMuyeckue CKOpOCTH.

11. 3akoHBI COXpaHEHUS U CHMMETPHS TPOCTPAHCTBA U BPEMEHH.

CoNR~ LN E

Pexomenoyemas numepamypa: 1,4, 7,9, 10, 14, 21, 22, 24, 26, 29.

Bonpocul u 3a0anust 0151 camonposepru:
1) Yro Takoe MOMEHT CHIIbI?
2) Yto Takoe MOMEHTa UMITyJIbca?
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3) Kak cBs3aHbl MOMEHTHI CHIIbI W ummyinbca? KakoB (Qu3MUECKHI CMBICT ypaBHCHHS
MOMEHTOB?

4) CohopmynupyiiTe 3aKOH COXPaHEHUS MOMEHTa UMITyJibca? B KakuX crcTeMax BBITIOIHIETCS
aToT 3akoH? IIpuBenure npumepsi?

5) Kakue cuiibl Ha3bIBAIOT MOTCHIIMATBLHBIME?

6) Yto Takoe KOHCEPBATHBHBIC M HEKOHCEPBATUBHBIC CUJIbI?

7) Yro Takoe neHTpanbHoe moje cui ? Kakoe mojie Ha3bIBaeTCsl OJHOPOIHBIM ?

8) KakoBbl 00mmMe 3aKOHOMEPHOCTH JBHXKCHUS 4YaCTHIBI B IIGHTPAILHOM CHJIOBOM
KOHCEpPBATUBHOM I10J1€ ?

9) B uem 3akiouaercs nmpobieMa AByX Tel ?

10) Copmynupyiite 3akoHbl Kerutepa ?

11) BeiBeuTe TEPBYIO, BTOPYIO U TPEThIO KOCMHYECKHE CKOpOCTH ? BhIBeauTe ypaBHEHHUS
TPACKTOPUM IBUKEHUM Tell, ABUKYIIUXCS C ITUMU CKOPOCTIMM.

Hem{epunaﬂbﬂme CHUCTEMBbI 0TCUYETA.

HpI/I HN3Yy4YCHUU HaHHOﬁ TEMBI CTYACHT MOOJIKCH IIOHATH, YTO (bYH,I[aMeHTaJ'II)HI)Ie CHIJIBI,
HU3YUYCHHBIC UM PAHHCC, ABJIAIOTCA 110 ONMPCACIICHNIO HBIOTOHOBCKUMMU, T.C. «3a INICHAMH) 3TUX CHII
CTOAT 06’beKTLI, ILCIZCTBYIOIHHC Ha JaHHOC TCJIO. Cutel HHCPLUH, YIUTBIBACMBIC TIpHU IEPEXOAC B
HCHUHCPUUAJIBbHBIC CUCTEMBI OTCUYCTA, HC ABJIAIOTCSA HBFOTOHOBCKHUMMU.

IInan usyuenus memoi:
1. Onucanue OBMKEHHH B HEMHEPLUAIBHBIX CHCTEMAaX OTCUETA.
2. Cunbl unepuyn. LlentpobexxHas cuna, cuna Kopuonuca.
3. 3aKkoHBI COXpaHEHUs B HEMHEPIMAIbHBIX CUCTEMaX OTCYETA.

Pexomenoyemas numepamypa: 1, 4,7, 9, 10, 14, 21, 22, 24, 26, 29.

Bonpocul u 3a0anus ons camonposepxu:

1) Kakue crcTeMbl Ha3bIBAIOTCS HHEPIMAIbHBIMU U HCMHEPIUATbHBIMHE ?

2) B uem coCTOUT omucaHue IBHKEHHS B HEMHEPIMAIBbHBIX CHCTEMax oTcyera ?

3) B kakowm ciyuyae Ha TeJO ACHCTBYET CHJIa HHEPIIUHU MTOCTYIATEIbHOTO IBUKECHUS ?

4) B kakoM ciydae Ha TeJo JAEHUCTBYeT IeHTpoOexkHas cuia ? OT KakuxX mapamMeTpoB Teia U
€ro JBWKEHUS U KaK 3aBUCHUT IEHTPOOEKHas cuia ?

5) B kakom ciyuae Ha Teio jelcTByer cuiia Kopuonuca? OT Kakux MapaMeTpoB Tella M €ro
JIBIDKEHUS U Kak 3aBucHUT criia Kopuonuca?

6) Kakue mpupoaHbie sIBICHUS MTOATBEPXKIAIOT AelicTBre cuibl Kopuosmca ?

MexaHunka TBepAOro TeJa.

[Ipu wu3ydyeHUM MJAHHOW TEMBI CTYAEHT JOJKEH 4YEeTKO YSACHHUTHh CIOCOO OIMHCAHHS
BpalllaTeIbHOTO JBIKEHUsT  aOCONIOTHO TBEpAbIX Teld. Ecniu Temo mpu cBoeM JBHIKEHHE
WCIIBITHIBAET AeopMaliiu, KOTOPHIMU HEJB3s IPeHEeOpeyb, TOT/1a HEOOXOUMO YIUTHIBATh YIIPYTHE
CBOMCTBA Tena.

CTyneHT AOHKEH TOHMMATh PAa3HUILy MEXIY YINPYTUMH W HEYNPYruMu JedopMaiusMu u
3HATh, YTO JI000€ YIPyro 1eOpMUPOBAHHOE TEIIO HAKATUIMBAET B C€0€ MOTEHIIMAIBHYIO YHEPTHIO,
KOTOpasi TPH HMCYE3HOBEHUU NeDOPMUPYIOMUX CUJI, OYIET 3aTpadyrMBaThbCs Ha BOCCTAHOBJICHHE
Teaa.

IInan uzyuenus memoi:

JIBr>KeHME TBEPIOTO Tea.

3aKOHBI COXPAHEHUSI UMITYJIbCa U MOMEHTA UMITYJIbCA IIPU JBUKEHUH TBEPIOTO TENA.
JluHamuKa BpalaTebHOTO IBH)KEHUSI, MOMEHTBI HHEPIIMH TBEPAOIO TeNa.

Tenzop nnepuuu. I 1aBHBIE OCH MHEPLIMH.

Kunernueckast s5Heprusi BpaliaTelbHOIO JBHXKEHUS.

VYpaBHenus Jitiepa.

coarwhE
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7. Teopema lllteitnepa.

8. IIpumMeHeHME 3aKOHOB BpalaTeIbHOTO IBHKEHUS. | ©POCKOIIL.
9. DneMeHThI TEOPUH YIPYTOCTH.

10. Ynpyrue cBoiicTBa Temn, KO3(PUIHMEHT YIPYTOCTH.

11. 3akon I'yka. Moayinp FOHra.

12. Dueprus neopMHUPOBAHHOTO TEJA.

Pexomenoyemas numepamypa: 1,4, 7,9, 10, 14, 21, 22, 24, 26, 29.

Bonpocul u 3a0anus ons camonposepxu:
KoHTponbHble Bonpockl

=

UTo Takoe MOMEHT MHEPIUU Tela?
KakoBa posib MOMEHTa HHEPLIMM BO BpAIATEIbHOM JABHKEHHH?
3. KakoBa ¢dopmymna s KHHETHYECKOM SHEPruM Tella, BPAIIAIOMIETOCS  BOKPYT
HETIOJBM)XHOM OCH, U KaK CE€ BBIBECTH?
4. Yt0o Ha3bIBa€TCS MOMEHTOM CHJIbl OTHOCUTEIbHO HEMOJBHUYKHOM TOUKH? OTHOCHUTEIBHO
HenoABuKHOM ocu? Kak onpenensierca HanpaBjieHUE MOMEHTA CUJIbI?
5. BrBegute u chpopmynupyite ypaBHEHHE JUHAMHKU BPALIATEIbHOTO JBUXKEHUS TBEPAOIO
Tena.
6. Urto Takoe MOMEHT MMIYJbCca MaTepUAIbHON TOUYKU? TBepaoro tena? Kak ompepensiercs
HanpaBJIeHUE MOMEHTa UMIyJbca?
7. B dem 3axmouaercst (pu3MyecKas CyIIHOCTh 3aKOHA COXpaHEHHs MOMEHTa mMmmyibca? B
KaKMX cucTeMax oH BelnojHsercs? [Ipusenure npumepsl.
8. KakuMm CBOWCTBOM CHMMETPHH TPOCTPAHCTBA OOYCIIOBIMBACTCS CIIPABEIMBOCTh 3aKOHA
COXpaHEHUsI MOMEHTAa UMITyJIbCa?
9. ComnocTtaBpTe OCHOBHBIE YypaBHEHHs JMHAMHUKH IIOCTYIATEIBHOTO W BPAIIaTEILHOTO
JBYO)KEHUH, IPOKOMMEHTHPOBAB UX aHAIOTHIO.
10. Yrto Takoe cBoOOmHBIE OcH (TiaBHBIe ocu uHepuuu)? Kakme u3 HHX SBISIOTCS
YCTOMYMBBIMU?
11. Yro takoe rupockon? KakoBbl 0ro OCHOBHbIE CBONCTBA?
12. Cdopmynupyiite 3akoH I'yka. Koraa on cnpaBeaius?
13. Jlaifite OOBsSCHEHHE KAueCTBEHHOH auMarpaMMmbl HampspkeHHd. YTo Takoe Mpeels
IIPONOPLUOHAIIBHOCTH, YIIPYTOCTH U IPOYHOCTH?
14. Kakos ¢usnueckuit cmbica Mmoayins FOura?
3agaun

N

1. C onqHOTO ypOBHHM HAaKJOHHOW NJIOCKOCTH OJHOBPEMEHHO HAauMHAIOT CKaThIBaTbCsA 0e€3
CKOJB)KEHHS CIUIOIIHBbIE LWIMHAP M IIap OJWHAKOBBIX MAacC U OJMHAKOBBIX PaJUyCOB.
Onpenenuts: 1) OTHOLIEHHE CKOPOCTEN LMIMHAPA U 1Iapa Ma JaHHOM ypPOBHE; 2) UX OTHOLIEHHE B
JTaHHBIA MOMEHT BpemenH. [1) 14/15; 2) 14/15]

2. K 0601y OTHOPOJTHOTO CILTONIHOTO JUCKa paanycoM 0,5 M mpriioKeHa MOCTOSTHHAS KacaTelbHas
cwia F=100 H. Ilpm BpameHnn AWcka Ha HEro JNEHCTBYeT MOMEHT cwiI TpeHus M=2 H-m.
OmnpenenuTs Maccy JHCKa, €CIH M3BECTHO, YTO €T0 YIJIOBOEC YCKOPEHHE a MOCTOSHHO
paBuo12 pan/c’. [32 kr ]

3. Yepe3 HEMOABMKHBIN OJIOK B BUE OAHOPOJIHOTO CIIOIIHOTO HUIUMHApPA Maccoil 1 Kr nepekuHyTa
HeBecoMasl HUTh, K KOHIIaM KOTOpOIl MpHKperieHbl Tena MaccaMu | kr u 2 kr. IlpeneOperas

TPEHHEM B OCH 0JI0Ka, OMPEENIUTh: 1) yCKOpeHUe TPY30B; 2) OTHOIICHUS CHII HATSHKEHUS HUTH. [ 1)
2,8 m/c?; 2) 1,11]
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4. CxopocThb BpalleHMsI KOJE€Ca, MOMEHT HHEPUHMH KOTOpOro 2 KI M, BpallaoLerocs Ipu
TOPMOXKEHUH PAaBHO3aMEIIEHHO, 3a BpeMs | MuH ymeHbimiack oT 300 o6/mun mo 180 o6/mMuH.
Omnpenenutsb: 1) yrmoBoe yCKOpeHHE Kolieca; 2) MOMEHT M cHJIbl TOPMOXEHHS; 3) paboTy CHIIBI
topmoxenus. [1) 0,21 pan/c; 2) 0,42 H-m; 3) 630 [Ix |

5.Yenosek maccoit 80 Kr, CTOSIIMK HAa Kparo TOPU3OHTANBbHOW Iuatdopmbl Maccoir M=100 «r,
BpAIAOIIEHCS T0 HHEPIIUU BOKPYT HETOJIBHKHON BEPTUKAIBLHOW ocH ¢ yacToToil 10 006opoToB B
MUHYTY, IEPEXOIUT K ee neHTpy. Cunras miardgopmy KpyribiM OJHOPOIHBIM JTMCKOM, a YEIOBEKa
TOYCYHOW MAacCOM, OMpeNeianTh, C KaKOW 4YacTOTOoM Oyzaer Toraa Bpamarbes ruiatdopma. [26
00/MuH |

6. OmpenenuTs OTHOCHTEIbHOE YJIWHCHHE ATIOMUHHEBOTO CTEpPXHS, €CIU NPH €Tro
pacTsbkeHHU 3aTpadeHa padota 021 JIxk. JlimHa cTepkHS 2 M, IUIOMIAIb TOTIEPEYHOTO ceueHus 1
MM, Moayib FOura nis amomunus E = 69 I'Tla. [ 0,03]

PeasiTuBucTCKAasA MEXaHUKA.

[Ipy u3ydeHuHn NAaHHOM TEMBI CTYAEHT JOJDKEH YETKO MOHUMATh MNPEANOCBHUIKH CO3/IaHMS
CHELUAJIbHON TEOpPUM OTHOCUTEIBHOCTH. B 3JEKTpOAMHAMMKU [1OKA3bIBACTCS, YTO MpeaeiabHas
CKOpPOCTbh PAaCIpOCTPaHEHHs] MATEPUAJIbHOIO CHUTHAJIA PaBHA CKOPOCTH PACHPOCTPAHEHUS CBETA B
Bakyyme. Takum 00pa3oM, epexo/l B Ipyrue CUCTEMbI OTCUETa HE JOJKEH MPUBOJIUTH K TOMY, YTO
€CJIM TEJIO OTHOCUTEIBHO HEMOJBUKHOW CUCTEMBI OTCUETA JBHUIAJIIOCH CO CKOPOCTBIO CBETA, TO
OTHOCUTENFHO TIOJBMXHOW OHO Oyzmer [BuUrarbcsi ¢ Oombiieir  ckopocthio. [losTomy
npeoOpazoBanus [anmies, U CBS3aHHBIA C HUM KJIACCHYCCKUN 3aKOH CIIOKEHHUS CKOpPOCTEH, He
MOAXOJAT Ui CKOpocTel, OMM3KHX K CKopocTu cBeTa B Bakyyme. [IpeoOpazoBanus Jlopenia
YAOBJIETBOPSIOT YCJIOBUIO MHBAPUAHTHOCTH CKOPOCTH CBETAa. Bce OCTaIbHBIE BBIBOJBI SIBIISIFOTCS
CJIEJICTBUEM MPUMEHEHUs npeobpa3zoBanuii Jlopenna.

IInan usyuenus memoi:

[Ipeobpa3zoBanus ["anumes.

[IpyuHUIKIT OTHOCUTENBHOCTH DUHILITEHHA.
[TocTOAHCTBO CKOPOCTH CBETA.

IIpeoOpaszoBanus JlopeHna /i KOOpAUHAT U BPEMEHH.
[IpeoOpa3oBanus CKOPOCTH.

CoxkpalueHue 1IuHbI.

3ameyieHre BpeMeHH.

PensgtuBucTCKMil UMITYIIBC.

PensTuBucTCcKas KMHETUYECKAasi SHEPTUS.

0. DHeprust Moxos.

. OKBUBAJIEHTHOCTh MAaCChl U SHEPTUH.

12. TTonHast pensTUBUCTCKAsl YHEPTUsl CBOOOTHON MaTepHUaibHON TOUKH.
13. 3aKOHBI COXpaHEHHUS MMITYJIbCa U YHEPTUH.

BOooNooa~LONE

-
-

Pexomenoyemas numepamypa: 1,4, 7,9, 10, 14, 21, 22, 24, 26, 29.

Bonpocul u 3a0anus ons camonposepku:
KoHTponbHble Bonpocsl

1.B yem ¢pusmdeckast CylmiHOCTh MEXaHUYECKOTO MPUHIIUIIA OTHOCUTEIIBHOCTH?
2.B 4em 3akiro4aeTcs MpaBUIIoO CIOKEHUS CKOPOCTEN B KIACCUYECKON MEXaHHUKE?

3. KakoBsl MMPUYIUHBI BOSBHUKHOBCHUS crenraJbHON TCOpUUn OTHOCHUTEILHOCTH?
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4. B yeM 3aKJII04al0TCI OCHOBHBIE MOCTYJIAThI CHGHH&HBHOP’I TCOpHUU OTHOCHUTEIBHOCTU?
5. 3aBUCHUT JIM OT CKOPOCTH JBUKEHUSI CUCTEMBI OTCUETA CKOPOCTh Tejla? CKOPOCTh CBeTa?

6. 3anumuTe W NPOKOMMEHTUpYyWHTe mpeoOpazoBanus Jlopenna. [lpu kakux yCIOBUSX OHHU
nepexondr B npeodpazosanus ["anunes?

7. Kakoil BbIBOJA O HPOCTPAHCTBE M BPEMEHHM MOXKHO CJelaTh Ha OCHOBE MpeoOpazoBaHUi
Jlopenua?

8. OmnoBpemeHHbI Jin coObITUs B cucteme K,', eciiu B cucreme K oHM mpoucxoasT B OHON TOUYKE
1 oIHOBpeMeHHBI? B cucteme K coObITHs pa3o01ieHbl, HO oJHOBpeMeHHBI? OO0CHOBATH OTBET

9. Kakwue cieqcTBUSl BBITEKAIOT M3 CHEIUAIBHON TEOPUU OTHOCUTEIHLHOCTH JIJIS Pa3MEpoB Tel U
JUTUTEITFHOCTH COOBITHI B pa3HbIX cucTemMax orcueTa? OO0CHOBATH OTBET.

10. Tlpm kakoil CKOPOCTH IBHMXCHHUS PEISTHBHCTCKOE COKpPAIICHWE JJIUHBI JABIKYIIETOCS Teia
cocTasut 25%"?

11. B yem cocTouT «mapaokc OJIM3HENOB» U KaK €ro pa3peunTh?

12. B yem 3akioyaercsl peSITUBUCTCKUI 3aKOH CiiokeHus ckopoctei? Kak mokaszaTh, 4TO OH
HaxOJUTCS B COTJIACHH C MOCTyIaTaMu DUHINITEHA?

13. Kak OIIPCACIIICTCA UHTCPBAJII MCKAY COOBITHSIMH? I[OKaBaTL, 4TO OH ABJIACTCA MWHBAPUAHTOM
IIpH IEPpexoa€ OT OJIHOM HHCpHH&J’IBHOﬁ CHCTCMBI OTCUYCTA K ,I[perI‘/'I.

14. Kakoli BUJ KIMEET OCHOBHOM 3aKOH PEISTUBUCTCKONW TMHAMHUKH MaTepUaIbHOU Touku? UeM oH
OTJIMYAETCSI OT OCHOBHOI'O 3aKOHA HHIOTOHOBCKOM MEXAHUKH?

15. B yem 3akiarouaercs 3aKOH COXPAaHCHUA PCIATUBUCTCKOTO I/IMHy.TIbca? peHHTHBHCTCKOﬁ Macchl?

16. Kaxk BbIpaxaeTcsi KHHETHUECKas SHEPTUsl B PEIATUBUCTCKON MexaHuke? Ilpu kakoMm ycrnoBuu
penATUBUCTCKAs (opMyIa JUIsi KHHETUYECKONW SHEPTruu NepexXoIuT B KIIACCUYECKYI0 popmyy?

17 ChopmynupyiiTe U 3aIUIINTE 3aKOH B3aMMOCBS3M Macchl M 3HEpruu. B uem ero ¢usmyeckas
cyuiHocTs? [lpuBeanuTe npuMepsl €ro SKCNEPUMEHTAIBHOTO MOATBEPKICHUS.

3amaun

1.0npenenuTh COOCTBEHHYIO JUIMHY CTEpXKHS (IJIMHY, MU3MEPEHHYI0 B CHUCTEME, OTHOCHTEIbHO
KOTOpOH

CTepKEHb TIOKOUTCS), €CIM B J1a0OpaTOpHOM cucTeMe (CHUCTeMe OTCYeTa, CBS3aHHOW C
M3MEpPUTEIIBHBIME TIpuOopamu) ero ckopocth V=0,8 C, mmuHa L=1 M u yrom Mexay HHUM H
Hanpasienuem asrmxkenns 30 . [Lo =1,53 m]

2. CoOcTBEHHOE BpeMsl )KM3HH YaCTHUIIBI OTIuYaeTcs Ha 1,5% oT BpeMeHH >KU3HH 10 HETOBHUKHBIM
gacam. Onpenenuts = v/c. [0,172]

3. Teno ¢ maccoii mokost 2 kr aBuxercs co ckopoctbio 200 Mwm/c B cucreme K', kotopas cama
JIBUXKETCS OTHOCUTENbHO cucteMbl K co ckopocthio 200 Mm/c. Onpenenuthb: 1) ckopocTh Tena
oTHOcHTeNbHO cucTeMbl K; 2) ero maccy B atoi cucteme. [ 1) 277 Mwm/c; 2) 5,2 kr]
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4. Bocnonp30BaBIIUCh TEM, YTO HMHTEpPBal — WHBApUAHTHAs BEJIMYMHA 110 OTHOUICHHIO K
npeoOpa3oBaHUsAM KOOPAMHAT, ONPENCIUTh PACCTOSHHE, KOTOPOE MPOJETeN JI-ME30H C MOMEHTa
POXIEHUS 0 pacmajia, eciid BpeMs ero )XM3HH B 3TOH cucteme orcyera At = 5 MKC, a COOCTBEHHOE
BpEMs )KM3HU (BpeMs, OTCUMTAHHOE 110 YacaMm, JIBHKYILUMCS BMecTe ¢ TesioM) t = 2,2 Mkc. [1,35 km

]

5. OmnpenenuTh CKOPOCTh, TPU KOTOPOH PENSTHBUCTCKHA HMITYJIC YaCTHUI[BI TPEBBIMIACT €€
HBIOTOHOBCKHI UMITYJIBC B 1ATH pas. [0,98 c]

6. OnpenenuTh CKOPOCTh, MOAYUYCHHYIO 3JICKTPOHOM, €CIIM OH MPOIIE] YCKOPSIONIYI0 Pa3HOCTh
noreHnuanos 1,2 MaB. [2,86 Mwm/c]

7. OnpenenuTh peNATUBUCTCKUN HMMITYJIbC 3JIEKTPOHA, KUHETUYECKass 3Heprusi koroporo 1 IMB.
-19
[5,34107 H ]

KoJie0anust 1 BOJIHEI.

[Ipy wW3ydeHUM NaHHOW TEMBI CTYIEHT JOJDKCH 3HATh, YTO HA3bIBACTCS KOJICOAHUSMHU U
BOJIHOBBIMH HpOHeCCElMI/I. CTy,HeHT JOOJIDKCH YCTKO YﬂCHHTB, YTO BOJIHBI H KOJI€68,HI/I$I JHO6OI>1
IIPUPOJIBI OIUCHIBAIOTCS €IUHBIM 00pa3oMm.

IInan uzyuenus memol:

I"apmonunueckas cuia.

[lepuon, ammnutyna u $asza konedanuii.

MasTHuKwu.

DHeprus rapMOHUYECKUX KOJIEOaHHH.

Crnoxxenue xonebanwuii. buenus.

CrexTp xosiebaHuii, MOHATHE O pasnoxeHun dypobe.

3aryxawomue KolebaHus, aBTOKoJeOaHus, BBIHYXKIeHHbIE Kojebanusa. [lapamerpudeckuit
pe30HaHcC.

BoustHOBBIE IpOLIECCHI.

9. ®a3oBas CKOPOCTh, JITTMHA BOJHBI, BOTHOBOE YHCIIO, (Da30BBIH (POHT, BOJTHOBOH BEKTOP.
10. IIpoonbHbIE U MOTEPEYHBIE BOTHBI.

11. BonHoBOE ypaBHEHHE.

12. Ctosiune BOJHBI.

13. 3ByKOBBIE BOJHBI, CKOPOCTh 3BYKa B razax.

14. O¢pdexr Homiepa B akyCcTHKE.

Noook~wdPE

2

Pexomenoyemas numepamypa: 1,4, 7,9, 10, 14, 21, 22, 24, 26, 29.

Bonpocwi u 3a0anus ons camonpogepxu:
1) Kakwue nporiecchl Ha3bIBAIOTCS KOJICOATEIbHBIMU ?
2) Kaxkue konebaHus Ha3bIBAIOTCS CBOOOHBIMU M BBIHYKJICHHBIMU ?
3) Kakwue konebanusi Ha3bIBAIOTCS TAPMOHUICCKUMHE ?
4) Yro TaKkoe MmepuoJ, 4acToTa, Kpyropas 4actora, gpasa u aMIuiuTya Koineoanui ?
5) Yrto Takoe OGueHwue ?
6) Kakwue BU/IbI MAITHUKOB CYILIECTBYIOT ?
7) BseiBeaute nuddepeHiaibHoe ypaBHeHHE KoJeOaHH MaTeMaTHYECKOTO MasiTHUKA.
8) BeiBeaute muddepeHaabHoe ypaBHeHHEe KojeOaHui TPY)KHHHOTO MasiTHUKA.
9) BsiBeaute quddepeHIraIbHOe ypaBHEHHE KoJeOaH i (PHU3MYECKOTO MasITHUKA.
10) BeiBeiute ¢Gopmynbsl s mepuoja  KOJNEOAHWH MaTeMaTH4ecKoro, MPYKHHHOTO U
(U3MYECKOTO MasITHUKOB.
11) B 4em cocTouTt siBIEHHE pe30HAHCA ?
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12) OxapakTepu3yiTe CMBICI CIIEKTPATILHOTO PA3JIOKCHHS.

13) BoitHOBOE ypaBHEHHE U CMBICI €r0 pelieHuid. Buabl pemeHnii A miocKuX, ChepruuecKux
Y IWIMHIPUYECKUX BOJIH.

14) Monoxpomaru4eckasi BOJIHA ¥ €€ CBOMCTBA.

15) da3oBast CKOPOCTh, UTMHA BOJIHBI, BOJIHOBOE YHCIIO, (ha30BbIi (YPOHT, BOJTHOBOM BEKTOP.

16) B yem oTiM4Ke MPOJOIBHBIX BOJIH OT MOMEPEYHBIX ?

17) ITpuBeauTe IpUMEP CTOSYHMX BOJIH.

18) Uem xapakrepu3syercsi 3ByKOBasi BOJIHA ?

19) Ot yero 3aBHCHUT CKOPOCTH 3BYKOBOM BOJIHBI ?

20) B uem cmbici addekra Jomaepa B akycTHKE ?

MexaHuKka ;KHAKOCTE U ra3oB.

IIpn u3ydeHMM JAHHOM TEMBI CTYACHT [OJDKEH 4YETKO IIOHMMATh DPA3HUIY B OIMCaHUU
JBHKEHHUH XKUAKOCTEH U ra30B. OCHOBHBLIM MOHATHEM B OTOM TEME SBIISIETCS JaBJICHHE B KUIKOCTH
M rasax. H€O6XOHI/IMO YCTKO 3HAaTh, KaK MCHACTCA AaBJICHUC B CTOJI6€ KHUIOKOCTH U Tra3a.

IInan uzyuenus memol:

CBoiicTBa )KUIKOCTEN U ra30B.

[ToaBHXHOCTH MONEKYI.

CTONKHOBEHHS.

[aBiienue.

YpaBHEHHE COCTOSHUS.

I'mppocraTuka n a’pocraruka.

YpaBHEHHE I'MAPOCTATUYECKOTO PABHOBECHS.
Bapomerpuueckas popmyna. ATMocdepbl 3eMiTu U TUTaHeT.
JIuaum ToKA.

0. YpaBHeHHE HEpa3pPBHIBHOCTH.

1. 3akon bepnymu.

. Posib Bsizkoctu. @opmyiia HeroToHa.

13. CraumnoHapHoOe TeueHHE BSI3KON KUIKOCTH.

14. ®opwmyna Ilyazeitns.

15. Yucno PeiiHonbca.

16. TMousiTue 0 TypOyneHTHOCTH. JIaMHHApHOE U TYpOYJICHTHOE TCUCHHE.

RRoOoo~NoOR~wNE

=
N

Pexomenoyemas numepamypa: 1, 4,7, 9, 10, 14, 21, 22, 24, 26, 29.

Bonpocul u 3a0anus ons camonposepxu:
KoHTposbHble BONpOChI

1.Yto Takoe JaBlieHUE B )KUIKOCTH? JlaBlieHUE - BETUYMHA BEKTOPHAs WM ckaysipHas? Kakosa
equuuna nasieHans 8 CU?

2. ChopmynupyiiTe u mosicHuTe 3akoHbl [lackans u Apxumena. Uto Ha3bpIBalOT JUHUEH TOKa?
TpyOKoO# Toka? UTo XapakTepHO AJisi YCTAaHOBUBIIETOCS TEYCHUS KUIKOCTH?

3. KakoB ¢u3mueckuii cMBICT U KaK BBIBECTH ypPaBHEHHE HEPA3PHIBHOCTU JUJISI HECKUMAEMOM
xuakoctu? Kakoil 3akoH BblpaxaeT ypaBHeHHE bepHymin miisi ujeanbHOM HEC)KMMaeMOM
XKUJIKOCTH? BhIBEIUTE 3TO ypaBHEHUE.

4. Kak B MOTOKE >KUIKOCTH M3MEPUTHh CTATUYECKOE JaBleHHe? TUHAMHYECKOE JaBlieHUE? TOTHOE
naBleHue?

5. Uro Takoe rpaAueHT CKOPOCTH?
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6. KakoB ¢usnueckuii cMpicn ko3 hunreHTa AMHAMUYECKON BA3KOCTH?

7. Kakoe TeyeHHe KUIKOCTH Ha3bIBaeTCs JaMUHApPHBIM? TypOyneHTHhIM? UTO XapakTepuzyeT
yuciio Perinonsaca?

8. IlosicHuTe (C BRIBOJAOM) NMPAaKTHUYECKOE MpuMeHeHue MeTonoB Ctokca u [lya3zeiins.

9. KakoBbsl mpUYMHBI BO3HUKHOBEHHUS JOOOBOrO COMPOTUBICHHS Tejla, IBMXKYIIETOCSd B
KUJIKOCTH? MOXKET I OHO OBITh PaBHBIM HYJIO?

3amaun

1. Tlomerit xene3nsrit map (p= 7,87 F/CMS) BecutT B Bo3ayxe 5 H, a B Boge(p=1 l“/CMa) -3 H.
[Ipenebperasi BHITAIKUBAIOLICH CHIIONW BO3/yXa, ONPENEIUTh 00beM BHYTPEHHEW IMOJIOCTH
wapa. [ 139 cm® ]

2. Bak muiuHapHYeckoil GopMbl miomansio ocHoBanms S= 1 M? u oGkemom V = 3 M
3anonHeH Bojoi. [IpeneOperas BSI3KOCTBIO BOJbI, OMpEIeNuTh BpeMs t, HeoOxoaumoe ams
OITYCTOIICHHS 0aka, eciii Ha JHEe 0aka 00pa3oBaIOCh KPYrioe OTBEPCTHE IUIOIMIAILI0 S =
10cM?.[13 muH]

3. Ha ropu3oHTanbHOM MOBEPXHOCTH CTOUT LWJIMHAPHYECKUN COCYA, B OOKOBOIl MOBEPXHOCTH
KOTOpPOro umeercs oTBepcTue. llomepeuHoe cedeHne OTBEPCTUS 3HAYUTENBHO MEHBIIE
MONEPEYHOI0 CeUeHUs: caMoro cocyaa. OTBEpPCTHUE PACIIOJIOKEHO Ha paccTosiHUU 64 cMm
HUKE YPOBHSI BOABI B COCY/E, KOTOPBINA MOAIEP>KUBACTCS TIOCTOSIHHBIM, M Ha PACCTOSTHUU
25 cMm ot gHa cocyaa. IlpeneOperas BA3KOCTBHIO BOJBI, ONPEACITUTh, HA KAKOM PACCTOSTHUU
[0 TOPU3OHTAJIM OT COCYJa IMaJaeT Ha MOBEPXHOCTh CTPYS, BBITEKAIOL[as U3 OTBEPCTHUSA.
[80cm]

4. B mupokoM cocye, HamOJIHEHHOM TIHIIEPUHOM (TUIOTHOCTH p=1,2 r/em®), magaer ¢
YCTaHOBUBIIEHCS CKOPOCTBIO 5 CM/C CTEKISHHBIA mapuk (P = 2,7 r/cM’) auamerpoM 1 M.
OmnpenenuTh AMHAMUYECKYIO BI3KOCTh riuiepuna. [1,6 ITa-c]

5. B 00KOBYIO MOBEPXHOCTh LMJIMHAPHUYECKOTO COCY/A, YCTAHOBJIEHHOI'O Ha CTOJIE, BCTABJICH
Ha BBICOTE 5 CM OT €ro JHa KanuuLsIp BHYTpeHHHM auametpoM d = 2 MM u anuHoitl cm. B
COCYZIEU MOJJIEPKUBAETCS MOCTOSHHBIM ypOBEHb MAaIIMHHOIO Macia (riotHocth p = 0,9
r/cM® W JMHAMHEYECKas BS3KOCTH n=0,1 Ila-c) nHa BeIcOTe 80 CM BBIIIE KamuuIsApa.
Onpenenuth, Ha KAKOM pacCTOSIHUU 1O TOPU3OHTANIM OT KOHIA KaMJUIsipa majaeT Ha
MMOBEPXHOCTH CTOJIA CTPYS Macia, BbITEKaIast U3 oTBEpCTHsl. [S=8,9 cM]|

PA3EJI 2. OCHOBBI MOJIEKYJISIPHON ®U3UKW U TEPMOJUHAMUKH.

IIpyn nM3yyeHuM NAaHHOM TEMBI CTYIEHT JIOJKEH YETKO YSCHHMTH IOJIOKEHHUS MOJIEKYJISPHO-
KMHETUYECKOW TEOpUHU BELIECTB M UX NpUMEHEHHe K razaM. CTyIOeHT JOJDKEH MOHMMATbh, 4TO
Ha3bIBACTCS UJCATBHBIM I'a30M, BHYTPEHHEH SHEPrUeH HICaIbHOTO ra3a. I TaBHBIM MOHATHEM 3TOU
TeMbl sBigercs Temneparypa. CTyIeHT MAODKEH 3HaTh, 4YTO TeMIlepaTypa — 3TO Mepa
KMHETUYECKOTO JIBM)KEHHMSI MOJIEKYJ, €€ W3MEPEHHE BO3MOXKHO TOJIBKO IPHU TOTPYKEHHUH
TEPMOMETPA B CPENy, TEMIIEPATypa KOTOPOU U3MEPSIETCS.

OcHoBHbBIE NPeaCTaBJICHUS] MOJICKYJISIPHO-KHHETHYECKO TeOpHH

IInan uzyuenuss memoi:

MakpocKonuuecKkre napaMeTpbl COCTOSIHUS CUCTEMBI.
BuyTpeHHss JHEprus CUCTEMBI.

JlaBiieHre uaeaabHOro rasa.

Temneparypa.

OnpITHBIE 3aKOHBI HI€aTHHOTO ra3a.

YpaBHEHHE COCTOSIHUS UACAIBHOIO rasa.

ocoarwhE
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Pexomenoyemas numepamypa: 5, 9, 11, 15, 21, 23, 25, 26.

Bonpocul u 3a0anus ons camonposepxu:
KoHTponbHblE BONpPOCHI

1. Tloyuemy TepMOAMHAMUYECKUH U CTATUCTUYECKHH (MOJEKYISIPHO-KUHETHUECKUN) METO/bI
HCCIIEI0BAHUSI MAKPOCKOIMMYECKUX CUCTEM Kaue€CTBEHHO PA3JIMUHbI U B3AaUMHO JOMOJHSIOT JAPYT

npyra?

2. Uro Takoe TepMoaMHAMHYEecKue mapaMmeTphl? Kakue TepMmoauHaMUyYecKHe mapameTpbl Bam
U3BECTHBI?

3. Kak 00bscHuTh 3ak0H boins—MaproTTa ¢ TOUKH 3peHHUST MOJICKYJIIPHO-KHHETUYECKON Teopun?
4. Kakumu 3aKOHaMH OMUCBIBAIOTCS U300apHbIE U U30XOPHBIE IPOLECCHI?
5. KakoB ¢u3mnueckuii cMBICI TOCTOSIHHON ABoraapo? uncia Jlommuara?

6. IIpm HEKOTOPHIX 3HAUCHHSIX TEMIEpPATyphl W JaBJICHUS a30T KOJMYECTBOM BemecTBa 1 MOJb
3aHuMaer oObeM 20 . Kakoif o0beM mIpu 3THX K€ YCIOBUAX 3alilMET BOJOPOJ KOJIUYECTBOM
BellecTBa 1 Mons?

7. B uem 3akirodaercs MOJIEKYJISIPHO-KMHETMYECKOE TOJIKOBAaHME JaBJeHUS Trasa?
TEPMOJMHAMUYECKON TeMIepaTypbl?

8. B uem COJACPIKAHNUEC U KaKOBA LCJIb BLIBOJJa OCHOBHOI'O YPaBHCHUA MOHGKy.HSIpHO-KHHCTH‘-ICCKOfI
TEOPHUH Ira30B?

3amaun

1. HadyepTuTh U OOBACHUTH TpadUKU HM3OTEPMUUYECKOTO U H300apHOTO MPOLECCOB B
koopauHatax puV,puT, Tu V.

2. B cocyne mpu temmnepatrype t = 20 °C u ngaBnenun p = 0,2 Mlla cogepxurcsi cMech ra3oB —
KHuciopojna mMaccot 16 ru azora maccoir 21 r. OnpenenauTs IIOTHOCTh CMECH. [2,5 KF/MS]

DJIeMeHTBI CTAaTHCTHYecKOl (pu3nku
IIpyn u3ydyeHHH NAHHOW TEMBI CTYAEHT JOJDKEH IOHUMAaTbh, YTO BCE MOJEKYJbl BELICCTBA, B
JAHHOM ClIy4yae ra3a, JBHKYTCS C Pa3HbBIMH CKOPOCTSMH WM B DPa3jJW4HBIX HAIIPaBICHUSX, T.C.
xaoTnuHOo. Ho moGoii mpubop n3MepeHus mapaMeTpoB Cpeibl, B TOM YHWCIE€ U OpraHbl 4yBCTB
4esioBeKa, He CIIOCOOHBI pearupoBaTh Ha KaXyl0 YacTHUILy, a YCPEAHSIOT UX BO3JIEHCTBHE.
CTyzneHT NOJKEeH yMETh IOJIb30BaThCsl pacnpenenceHusMu MakcBemna u bonpnMana s
ONpEIEICHUS YCPEAHEHHBIX 3HAUEHHI MapaMeTPOB YACTHI] raza.

IInan uzyuenus memoi:

CrnyuaiiHble BEITMUNHBI U UX OIIMCAHHUE.

[In10THOCTH BEPOSATHOCTH.

Cpennue 3Ha4eHUs, QIIYKTYaIHH.

TepmoauHaMHuUYeCKHe MapaMeTphl.

PaBHOBECHBIE COCTOSIHUSA U IIPOLIECCHI.

MakcBemI0oBCKO€E pacipeesIeHHe MOJIEKYJI HI€aJIbHOTO T'a3a 0 CKOPOCTSIM.
Pacnpenenenus bonsimana u Makcsemuia-bonbsiiMana.

Makpo- u MmukpococtosiHusi. CTaTUCTUYECKUI Bec.
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9. DHrponwus.
10. HeoGpaTumble MpoLecchl.

Pexomenoyemas rumepamypa: 5, 9, 11, 15, 21, 23, 25, 26.

Bonpocvl u 3a0anus ons camonposepku:
KonTposbHbIE BOIPOCHI

1. KakoB ¢usmnueckuii cMbIci GyHKIIMU pacIpeeIeHUs MOJIEKYJ 110 CKOPOCTSIM? 110 SHEPTUsIM?

2. Kak, 3Hasg QyHKIHMIO pacnpefesieHuss MOJEKyJl IO CKOpPOCTAM, MepedTH K (YyHKIUU
pacnpezeneHus mo SHeprusim?

3. Bo ckonpko pa3 m Kak MU3MEHHUTCS CPEAHSST CKOPOCTh JBMIKEHUS MOJIEKYN IPH MEPEXoAe OT
KHCJIOpOJa K BOAOPOIy?

4. B yem cyTh pacupenenenust boapimana?
3anaun

1. Omnpenenuth Hauboiiee BEPOATHYI CKOPOCTh MOJIEKYJ ra3a, INIOTHOCTh KOTOPOTrO MpH
nasnenun 40 xIla cocrasmsier 0,35 kr/m°. [478 m/c]

2. I/ICHOHBS}/H 3aKOH IJIsI pacCIpCACIICHUA MOJICKYJ HACAJIIBHOI'O ra3a IO CKOPOCTAM, HaWTH
3aKO0OH, BLIpa)KaIOH_[Hﬁ pacipeaciCeHuc MOJICKYII 10 OTHOCUTCIIbHBIM CKOPOCTAM .

3. Bocmonb30BaBIIMCh 3aKOHOM paclpee/ieHuss HICAJbHOrO Ta3a [0 OTHOCHUTEIbHBIM
CKOPOCTSIM  (CM. MpPEABLAYLIYIO 3a/ady), ONpEAeNuTb, Kakas IO MOJEKYNl KHUCIOpOo/a,
Haxojsmierocs mpu temreparype t = 0°C, umeer ckopoctr ot 100 10 110 M/c. [0,4 ]

4. Ha xakoil BbICOTE IUIOTHOCTh BO3JlyXa B J[Ba pa3a MEHbILE YeM €ro IJIOTHOCTh Ha YPOBHE
Mopsi? Cuntars, 4TO TEMIIEpaTypa BO3/1yXa Be3zie onnHakosa U pasHa 273 K. [5,5 kM|

du3nyecKas KHHeTUKA. SIBJIeHHs mepeHoca
IIpy m3yyeHUn NAHHOW TEMBI CTYJIEHT JOJDKEH IOHMMATh CYTh SIBIICHUM MEpEeHOca U YMETh
OIHCHIBATh C TOUKH 3peHUs (PU3UKH sIBICHUS JUPGY3UH, TEIIIONPOBOJHOCTH U BI3KOCTH.

LInan uzyuenus memoi:
1. SIBnenus mepeHoca, JUIMHA CBOOOJHOrO Mpodera, cpeiHee YUCI0 CTOJKHOBEHHH.
2. uddysus. 3akon Ouka.
3. TennonpoBoaHOCTb. 3akoH Dyphe.
4. Bs3KOCTb.

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

Bonpocwl u 3a0anus ons camonpogepku.
KonTponbHbIE BOIPOCHI

1. 3aBucur nu cpeaHss JIMHA CBOOOJHOTO Mpolera MoJIeKyl OT TeMieparypsl raza? [louemy?
2. Kak n3menutcs cpeausis ymHa CBoOo1HOTo mpodera MoJIeKyJsI ¢ YBeTHUEHUEM JTaBICHUS ?
3. B uem cymHocTh sBieHuii nepeHoca? KakoBbl OHM U MPU KaKUX YCIOBHSIX BOZHHKAIOT?

4. OOBACHUTH PUBHYECKYIO CYITHOCTh 3aKOHOB Dypre? Puka? HrroTona?
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5. KakoB MexaHN3M TEIUIONPOBOAHOCTH YJIbTPapa3peKEHHbIX ra30B?
Samaun

1. Onpenenuth CpPeAHIO MPOAOKUTEIBHOCTH CBOOOJHOrO mpodera MOJEKyJl BOJOpoOJa Mpu
temrnieparype 300 K u gaBnenun 5 klla. DddexkTuBHbIiA 1uaMeTp MOJIEKYJ MPUHATH paBHBIM (0,28
HM. [ 170 HC]

2. Koadbduumenter nuddy3un u BHYTPEHHETO TPEHUS NPU HEKOTOPHIX YCIOBHSAX pPaBHBI
coorBercTBenHo 1,42 -10™ Mm%/c u 8,5 mxlIlarc. OrnpenenuTh KOHLUEHTPALIMIO MOJIEKYJ BO3/1yXa MpU
3TUX

1024 -3
yenoBusx. [ 1,25 107 m™°]

Hepnoe Ha4vYaJI0 TCPpMOANHAMUKU. I/I30HPOIIGCCLI B TEPpMOANHAMHKE

IIpy wu3ydyeHuMm JaHHOM TEMbl CTYIACHT JOJDKEH YCBOWTb TaKME IIOHATUSA Kak
TEPMOJUHAMHYECKUM METOJl MCCIEN0BaHUs, 3HaTb OCHOBHBIE TEPMOJUHAMMYECKHUE IApaMeTpbl U
UX ONpeAeieHUs. YCBOUTHh IMOHITHS BHYTPEHHEH SHEpPruM W paboThl HIEabHOTO Ta3a. 3HATh
(bopMyIHPOBKY NIEPBOTO HaYalla TEPMOAMHAMUKY. [Ipy M3ydeHNU TaHHOW TEMBI CTYICHTHI JTOJIKHBI
YCBOUTH TOHSTHSI TEIUIOEMKOCTH TeJa, YISIbHON M MOJISIPHOH, UX (U3MUECKUI CMBICT. Y CBOHTB,
OT 4ero 3aBHUCHUT TEIUIOEMKOCTh HACAIBHOro rasa. Hayuutscs BeIBOOMTH ypaBHeHHMEe Maliepa u
MIOHUMATh €r0 (PU3MUECKUI CMBICI, a TAK)KE YMETh (POPMYITHPOBATH (PU3MUECKHIA CMBICT MOJISIPHOU
ra3oBoyd NOCTOSHHOW. [Ipy M3ydeHMM NaHHON TEMBbI CTYIEHTBI JOJDKHBI HAay4UTBHCS NPUMEHATH
[IEpBOC HAYaJI0 TEPMOJMHAMHMKHA K pacyeTy pa3jauyHbIX H30IPOLECCOB. YCBOUTb, YTO TaKOE
annabaTu4yecKuil U MOJUTPONUUYECKHH Ipouecchl. 3HaTh U YMETh Ha OCHOBAaHMM IEpPBOro Hayaia
TEPMOJMHAMMKH T0Jy4aTh UX yPaBHEHUS.

1Inan uzyuenus memoi:

OcHOBHbIE OHATHS TEPMOANHAMUKH.

IlepBoe Ha4aO TEPMOJUHAMUKH.

Pabora pacuupenus rasa.

TernoéMKoCTH H1eaIbHOro Trasa.

N30xopHbIi, 1300apHBIN, H30TEPMUYECKHH, aradaTHYECKHl IPOLIECCHI.
YpaBHEHHE TOJIUTPOIIBI.

Pabota npu pa3iauuHbIX U30MpOIIECcCax.

NookrwnpE

Pexomenoyemas rumepamypa: 5, 9, 11, 15, 21, 23, 25, 26.

Bonpocul u 3a0anus ons camonposepxu:
1) Yro Takoe BHYTPEHHSISI SJHEPTHS ?
2) Yro Takoe KOJIMYECTBO CTENCHEH CBOOOIBI MOJICKYJIBI ?
3) Uto Takoe KOJMYECTBO TEIUIOTHI, IepeaaBacMoe razy ?
4) B uem 3aximouaercs paboTa rasa ¥ 4eMy oHa paBHa ?
5) IlepBoe Hauano TepMoIUHAMUKHU. B yem ero cMeici ?
6) 3anummTe MepBOe HAYAIO TEPMOIMHAMHUKH B IPUMEHEHUH K U30MPOIECCaM.
7) Uto0 TaKkoe TEeII0eMKOCTh ra3a ?
8) BsiBeauTe Gopmyny U ONpeAeiIeHUs] TEIUIOEMKOCTH ra3a MPH TMOCTOSIHHOM JaBJICHUU U
IIPU MOCTOSIHHOM 00BeMe ?
9) KakoBa CBsI3b MEX/y TEIUIOEMKOCTSIMH 'a3a MPH MOCTOSIHHBIX JaBJICHUHU U 00BbeMe ?
10) KakoB ¢u3nueckuii CMbICT YHUBEPCAILHON ra30BOM MOCTOSIHHOM ?
11) Yro Ha3biBaeTCs aquabaTHUECKUM MPOIIECCOM ?

31



12) BeiBeiuTe ypaBHEHHE, OMUCHIBAIOIIEE ana0daTHIeCKHe MPOIIECCHI.
13) Yo Takoe MOJUTPOITUUESCKUE TPOIIECCHI ?

TepmoauHamMuKa 00paTUMBbIX M HEOOPATHMBIX KPYTOBBIX POLECCOB. JHTPONHS.

[Tpy M3yd4eHUW AAHHBIA TEMBI CTYJCHTHI JOJDKHBI YCBOUTH, YTO TAKOE€ MPSMOW M OOpaTHBIH
UK, YeM OHU OTJIMYAIOTCA. 3HATh, B Ye€M CYThb pabOTHl TEIUIOBOW MAalIMHBI M XOJOIMIBHON
ycraHoBkH, KakoBbl ux KIIJI. [lomumaTts pasHHIly Mexay oOpaTUMbIMM U HEOOpaTHMBIMU
IIPOLIECCAMHM.

[Ipy u3y4eHWH NaHHOW TEMbI CTYACHT JODKEH yMETh (OpPMYIHpPOBaTH BTOPOE HAYAIO
TepPMOJMHAMUKH. 3HATh, YTO TAKOE BEUYHBIM JBUraTelb BTOPOTO poOja, a TAKXKE KAaKUE MPOIECCHI
3ampeniaeT BTOPOE HAYAJIO TEPMOJAMHAMUKHU. Pa3nuyaTe TEPMOJMHAMUYECKOE M CTAaTHCTHYECKOE
OTpe/IeNICHUs] PHTPOINUU, U 3HATh KAaKoW uX (pu3nueckuil CMbICI. YMETh HAXOAWUTh WU3MEHEHUE
SHTPOIIMHU B PA3JIUYHBIX U30IPOLIECCAX.

IInan usyuenus memoi:

JlnarpaMma COCTOSIHUS.

OO6paTtumbie U HEOOpAaTUMBbIE KPYTOBBIE MTPOLIECCHI.
[Ipsimoii u 0OpaTHBII LMKIIBI B TEMJIOBON MAIlIUHE.
Bropoe Hauano repMoAMHAMUKH.

KII/ TernnoBoi MalinHbI.

[ukn Kapno. Teopema Kapno.

[TpuBenénnas rennora. Teopema HepHcra.
Cratuctrndeckoe 000CHOBaHUE BTOPOTO Hayajla TEPMOJAUHAMUKH.
CBs13b BHTPONMHU C TEPMOAUMHAMUYECKOIN BEPOSTHOCTBIO.
10 3aKOH BO3pacTaHUsl SHTPOIUU.

CoNoR~ LN E

Pexomenoyemasn numepamypa: 5, 9, 11, 15, 21, 23, 25, 26.

Bonpocul u 3a0anus ons camonposepxu:

1) UYro Ha3biBaeTCs OOpATHMBIMU U HEOOpPATUMBIMU TIporieccamu ? [IpuBeuTe MpUMepHI.

2) YT0 Ha3bIBAETCS TEIIOBOM MAITHHOM ?

3) OmumuTe NPSAMOI ¥ 0OpPAaTHBIH ITUKIIBI B TEIUIOBOW MallluHE.

4) Cdopmynupyiite BTOpoe Havaao TePMOANHAMUKH.

5) Yemy pasuo KIIJ] TernnoBoit MarmHel ?

6) Yto HasbiBaetcs 1ukioM Kapro ?

7) JHoxaxwure u chopmynupyiite Teopemy KapHo.

8) Yo takoe suTponus ? B uem oHa nzmepsiercs ? Kakor ee pusnueckuii cMbICI ?

9) CdopmynupyiiTe 3aKOH BO3pACTAHUS SHTPOITUH U TIPUBEIAUTE TIPUMEPHI.

10) BeiBeiuTe W3MEHEHHE OJHTPONHMH TMPU IUIABJICHUH, KPUCTAIM3AlUKM, WCIAPCHUU |
KOHJICHCAIIUX BEUIECTB.

11) BelBeiuTe W3MEHEHWUE OSHTPONHMHM TIPH HM30XOPHOM, H300apHOM, H30TEPMHYECKOM U
annadaTHYecKOM Mpoleccax B ra3ax.

Pu3nka peajibHbIX Ia30B M )KUJAKOCTEM.
N3yuas naHHYIO TeMY, CTYJAEHT JIOJDKEH Hay4YUThCS IIOHUMATh, B KAKUX CIydasx NpPUMEHUMaA

MOJIETb UJICATBHOTO ra3a, a B Kakux HeT. [[oJkeH 3HaTh, KaKOBBI CBOMCTBA pEAJIbHBIX ra30B. 3HATH,
OTHOCHTCSI BaH-JIep-BaallbCOBCKUIA Ta3 K peajbHbIM razaMm mwin Het. [loHumaTs pusndeckuii cMbIca
nonpaBok Ban-nep-Baanbca. [Ipu m3ydyeHMM JaHHOW TEMBI CTYIEHT JOJDKEH M3YyYUTh CBOWCTBA
KUAJIKOCTEN, BBIACHUTH MEXAHW3M BO3HHUKHOBEHHMS IIOBEPXHOCTHOIO HATSDKEHUS M JaTh €r0
KOJINYECTBEHHYIO XapaKTEPUCTUKY. PacCMOTPETH yClI0OBHS PaBHOBECHUS Ha IPaHULIE pa3leia MEXIY
cpeaamMu, KanuJUISIPHBIE SIBJICHUS U CBOMCTBA MMOBEPXHOCTHO-AKTUBHBIX BELIECTB.
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IInan uzyuenus memoi:

Cunbl 1 3HEPIUsI MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBUS.
VYpaBnenue Ban-nep-Baanbca.

N3otepMmbl Ban-aep-Baansca u ux aHanus.
Kputnueckoe cocrosiaue.

Dddexr Ixoyns-TomcoHa.

BHyTpeHHss 5HEprus peaabHoro rasa.

MexaHnyeckue U TEpMOJIMHAMUYECKUE CBOMCTBA KUAKOCTEN.
IToBEepXHOCTHOE HATSIKEHUE.

. ®@opwmyna Jlamnaca.

10. SIBneHus KaMWUIIPHOCTH ¥ CMAaYUBAHUSI.

CoNOOR~WN P

Pexomenoyemas numepamypa: 5, 9, 11, 15, 21, 23, 25, 26.

Bonpocwi u 3a0anus ons camonpoeepxu:
1) Yem npenebperaercs B acalbHOM Ta3e ?
2) Hanumute ypaBHeHue Ban-nep-Baanbca, onmuchIBaoIeM COCTOSHUE pealibHBIX Ta30B.
3) TloctpoiiTe cxemaTu4ecku u3oTepMbl Ban-nep-Baanbca u npoananiusupyiTe ux ?
4) B uem 3akmouaercs apdekr [xoyns-Tomcona ?
5) Omnpenenute BHYTPEHHIOW YHEPTHIO PEATbHOTO Ta3a.
6) Yto Takoe MOBEPXHOCTHOE HATSDKEHHE JKuAKocTel ? [IpuBenure mpuMepsl.
7) B dem 3akirouaroTcs sBJICHUS KanmuusipHocTH ? Kak Ha sBJIeHHE KaWUISIPHOCTH BIIHMSET
cMayuBaHue ?
8) IlpuBemute MpUMEPHI pean3allii KAMUISPHBIX SBICHUN B IPUPOJIE.
9) Nonyuute popmyny Jlannaca 4NA AaBAEHUA NOA UCKPUBNEHHOM NMOBEPXHOCTHIO }KUAKOCTU.
10) OT yero 3aBUCHT BbICOTa NOABEMA KUAKOCTU B Kanuanape?

TBépable (KpUCTANINYECKHE) TEJIA U UX CBOIICTBA

I/I3yqa$1 JaHHYIO TEMY, CTYACHT HOJDKCH YCBOWUTBL, UCM OTIMYACTCA CTPOCHHUEC TBEPALIX TCJI
(KpHCTaIOB) OT KHUAKOCTEH M Ta30B. M3yuuTh cCTpoeHHE TBEpPABIX Tel, KilacCUu(PHUKAIIIO
KpUCTAIIMYECKON pemeTku. OOpaTuTh BHUMAaHHUE HA Pa3INYHbIE TUIBI Je(PEKTOB KPUCTAIIIIOB M UX
BJIMSIHME HAa CBOMCTBA TBEPABIX Tell. I3yunTh KIIACCUUECKYIO TEOPHUIO TEILNIOEMKOCTH TBEPAOTO Tela
U I'paHUIbl €€ IPUMCHUMOCTH.

Ilnan uzyuenus memoi:

bivoxkHME 1 1anpHUNM TOPAIOK B PACIIONIOKEHUU aTOMOB.
THunel KPUCTATINYECKUX PEIIETOK.

JleexThl B KpucTaLiax.

TenmoéMKOCTh KpUCTAIOB.

3akoH /[lrononra u IlTu.

Kunkue kpucrauibl.

AmopdHbIe TBEPBIE TENA.

NoookrwdPE

Pexomenoyemasn numepamypa: 5, 9, 11, 15, 21, 23, 25, 26.

Bonpocw u 3a0anus ons camonpoeepxu:
1) OnuumTe CTPOSHHUE TBEPBIX, KHUIKUX U ra3000pa3HbIX BEIIECTB.
2) Kakue cynecTBYIOT TUIIBI KPUCTAUTMYECKHX PEIETOK U Y€M OHH XapaKTepU3yIoTCs ?
3) Kakwue cymiecTByrOT 1eQeKThI U K 4eMy OHH MOT'YT ITPUBOIUTD ?
4) Kak omnpeaenuTh TeII0eMKOCTh KPUCTAIIIOB ?
5) Cdopmymupyiite 3akon ronmonra u I[Itn. B xakux ciiydasx 3TOT 3aKOH BBIMTOJIHAETCS, a B
KaKux HeT ?
6) Yto Takoe xuaKKe KprcTauibl ? KakoBbI MX MPUMEHEHUS B TEXHHUKE ?
7) Yro HazbiBaeTcs amopdHbIMU Tenamu ? [IpuBeauTe mpuMepsi.
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da3oBble paBHOBECHS U NIPeBPALLCHHS.
[Tpy u3ydeHUH NAHHOW TEMBbl CTYIEHT JOJDKEH YCBOUTH, YTO Takoe (a3a, Kak MPOHCXOIUT

nepexoa u3 ogHol ¢asel B Apyryro. CTYISHT JOHKEH U3YYUTh BUABI (PA30BBIX MEPEXOJ0B U UX
CBOWCTBA.

Ilnan uzyuenus memoi:
1. IlepecsliuieHHbli nap U neperperas >KUIKOCTb.
2. IlnaBneHue U KpUCTAITU3ALIUA.
3. ®a3osble nepexosl | u 2 poxa.
4. VYpasuenue Kiaiinepona-Knay3uyca, TpoitHas Touka, TuarpamMma COCTOSHUS.

Pexomenoyemasn numepamypa: 5, 9, 11, 15, 21, 23, 25, 26.

Bonpocul u 3a0anus ons camonposepxu:
1) Hacermennsii map ?
2) Onuimte MpoIece MIaBJACHUS U KPUCTA/UTU3AIMHN ?
3) Cdopmynupyiite mousatus Gpa3oBbix nepexoaos 1 u 2 poxa. [IpuBennte npuMepsl.
4) Hanumure ypaBuenue Kiarinepona-Knaysuyca. B uem ero cmbici ?
5) IlpuBemute npuMep qUarpaMMbl COCTOSTHUIA. ONUIIUTE ee.

PA3JIEJI 3. DJIEKTPOCTATHKA U TIOCTOSIHHBIN DJEKTPUUYECKHUH TOK.

JIEKTPOCTATHYECKOE MOoJIe

W3y4as naHHYIO TeMY, CTYACHT JOJDKEH YCBOMTb, YTO TaKOE JIEMEHTAPHBIA AJIEKTPUUECKUI
3aps]l, U3 Yero CKJIaAbIBAETCS 3apsi aTOMOB, MOJIEKYI U 3JIEMEHTAPHBIX YyacTull, M3y4uTs cBOMCTBa
NIEKTpUYEeCKOro  3apsfga. M3yuuTb  MeTOAbl  ONpPENENEHHsS  BEIMYMHBI  3JIEMEHTapHOIO
JNEKTpUYECKOro 3apsana. Ilpm u3ydeHMM JaHHOM TEeMbl CTYAEHT JIOJDKEH YCBOWUTBH, Kakas
¢bu3nveckas BeNWYMHA SBISICTCS CHIIOBOM XapaKTEPHCTUKOM AJIeKTpocTaThyeckoro nois. JlomkeH
3HaTh (popMynHpoBKYy 3akoHa KyloHa v yMeTh 3aluChIBaTh €r0 B BEKTOPHOM M CKAJSIPHOM BHJIE.
JloymKeH 3HaTh, Kak rpauueckd M300pa)kaeTcsl dJIEKTPOCTATHUECKOE MOJ€ U 4YTO SIBISIETCS €ro
HMCTOYHUKOM.

IInan uzyuenus memoi:

DNEeKTPUYECKHM 3apsijl.

3axoH KynoHna.

3aKoH COXpaHEHHUs 3apsia.
DNEKTPUUYECKOE MOJIE.

[IpuHIHMI Cyneprno3uiuy noJen.
DNeKTpUYECKU AUTIOIb.

ocoarwhE

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

Bonpocvr u 3a0anus ons camonposepku:

1) UYro Takoe 3MeKTPUUESCKHI 3apsijl U KAaKOBBI €r0 CBOWCTBA?

2) Yto moapa3ymeBaeTcs MO MOHSATHEM «KBAaHTOBAHUEY JIEKTPHUYECKOTO 3apsiaa’?

3) ChopmynupyiiTe 3aKOH COXPaHEHHUS IEKTPUICCKOTO 3apsiia

4) KakoBa CTpYKTypa pacnpeaeieHus IEKTPUIeCKOro 3apsiaa B MPOTOHE U HEUTPOHE?

5) W3 dvero ckiaapIBaeTCs 3apsij] aTOMOB, MOJICKYJT M MAaKPOCKOITMYECKUX 0OBEKTOB?

6) Coopmymupyiite 3akoH KynoHa u moOkaxuTe HampasieHue cuibl KynoHa B ciydae
B3aMMO/JICHCTBUS OJJHOUMEHHBIX U Pa3HOMMEHHBIX TOUEUHBIX DJIEKTPHUECKHUX 3apsI0B.

7) Yto sBISETCS CHIOBOW XapaKTEPUCTHKOM 3JIEKTPOCTATHYECKOTO TOJIS, B KaKUX CIUHUIAX
nuzmepsiercs?

8) Yo sBIIsIeTCS HCTOYHUKOB JIEKTPOCTATHYECKOTO MOJIS?
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9) TlokaxuTe HApaBJICHHUE JIMHUIA HAMPSDKCHHOCTH JIEKTPOCTATUYECKUX MOJICH, CO3/[aBaeMbIX
MOJIOKUTETTFHBIM U OTPHUIIATEIILHBIM JICKTPUUICCKUM 3apsiIaMHu.

10) ChopmynupyiiTe IPUHIAI CYTIEPIIO3UIIAH ISl TUCKPETHO M HEMPEPHIBHO Pacpe/IeICHHBIX
3apsi/ioB.

11) [Monyuure GopMyiTy HAMPSHKEHHOCTH IOJIE OECKOHEYHON 3apsHKEHHON HUTH.

Teopema I'aycca 1J151 3J1eKTPOCTATHYECKOIO T0JISA U €€ IPUMeHeHune

N3y4as naHHylo Temy, CTYACHT JOJDKEH YCBOUTH IOHSATHE MTOTOKA BEKTOPA HANPSHKEHHOCTH
aNeKTpocTaTnyeckoro momd. 3Hate Teopemy Ocrtporpanckoro-l'aycca B HHTEerpanbHOW |
muddepeHIranbHON popMe 1 yMETh ee MPUMEHSTh K pacueTy 3JEKTPOCTaTUYECKHUX TTOJICH.

IInan uzyuenus memol:
1. TloTok BekTOpa 3JIEKTPOCTATUYECKOTO IMOJIS.
2. Teopema ["aycca-Octporpaackoro.
3. Teopema ["aycca [ij1st 37€KTPOCTATHUECKOTO MOJIS.
4. Tlons 6eCKOHEYHON OJHOPOJHO 3aPSHKEHHOH TIOCKOCTH, IMIIMHAPHYECKON U CheprudecKoit
MOBEPXHOCTEH, IMIIOCKOTO, IMJIMHIAPUYECKOTO U CHEPUUYECKOTO KOHJIEHCATOPOB.
5. Tlone 06bEMHO-3apsXKEHHOTO IIapa.

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

Bonpocul u 3a0anus ons camonposepxu:
1) Yro Takoe MOTOK BEKTOPA HANPSKEHHOCTH?
2) Cdhopmymupyiite Teopemy Octporpajackoro-Iaycca. 3amuimmre ee B HHTETPAIbHONH U
muddepennmanbHol hopme.
3) HUcnonb3ys TEOpeEMY Octporpaackoro-I'aycca HalauTe HaNpsHKEHHOCTD
ANEKTPOCTATUYECKOTO MO
® PaBHOMEPHO 3apsSKEHHON OECKOHEYHOM IJIOCKOCTH,
® IByX OECKOHEYHBIX MapAIEIHHBIX PA3HOMMEHHO 3apsHKEHHBIX TIJIOCKOCTEH,
® PaBHOMEPHO 3apsHKEHHOMN chepruuecKoi TOBEPXHOCTH,
® PaBHOMEPHO 3apPsHKEHHOTO OECKOHEUHOTO UIUHAPA.
4) Toueunslit 3apsa +0 HaxoaUTCS B LEHTpe cheprueckoil moBepxHoctu. Ecnu 106aBUTH

3apsan +( 3a mpenenaMu cepbl, TO MOTOK BEKTOpa HAIMPSKEHHOCTH AJIEKTPOCTATUYECKOTO
-

nois £ gyepes3 MOBEPXHOCTh C(epHl. ..
BapuaHTs!l OTBETOB:
1. yBenuuuTcs 2. YMEHBIIUTCA
3. HEe U3MCHHUTCS

IloTenuuan u paﬁoTa AJIEKTPOCTATHIECCKOIO IMOJIsA

W3yuast maHHyl0 Temy, CTyISHT JOJDKEH YCBOWUTH TakKue (DM3NYECKHE BEIWYHHBI, KaK dHEPrHs U
MOTEHIMAJ AJIEKTPOCTATUYECKOTo Mojis. HaydunuThcst onpenensaTs SHEprHi0 U MOTEHIMAT CHCTEMbI
IVCKPETHO W HENPEPBIBHO PACIpPENENICHHBIX JJICKTPUYECKUX 3apsmoB. 3HATh  (OpMyIbI,
CBSI3bIBAIOIME CUJIOBBIE M DHEPreTHUECKUE XapPaKTEPUCTUKU AIEKTPOCTATUYECKOTO MOJS U yMETh
OOBSICHUT UX (PU3HUECKUI CMBICI.

W3yuas qaHHYIO TEMY, CTYJCHT JIOJDKEH IMMOBTOPHUTH IMOHATHE JIE€MEHTapHOU paboThl, pabOTHI
CHJIBL. YMETh HaXOAWUTh paboTy CHJI BJIEKTPOCTATUYECKOTO IOJISl MO IMEPEMEIIEHUI0 TOUYEYHOTO
3apsiia. YCBOWTBH, TOT ()aKT, YTO DIEKTPOCTATHUECKOE TOJIE SBISAETCS TOTSHIMAIbHBIM. 3HATH,
noyemMy paboTa CHJI 3JIEKTPOCTATHUECKOTO IOJIA 10 3aMKHYTOMY KOHTYPY paBHa HYNIO. Y CBOMTH
MOHATHE UHUPKYISAIAA W POTOpPA BEKTOpAa HANMPSKEHHOCTH AIIEKTPOCTATUYECKOTO IOJIsA. 3HATh
TEOpeMy O ILHUPKYJISLUU BEKTOpA HAMPSKEHHOCTU AJIEKTPOCTATUYECKOTO IMOJIsi B MHTErPAIbHON U
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muddepenunansHoi popme. [loHumaTh, moyemMy JHHHI HANPSKEHHOCTH 3JIEKTPOCTATHYECKOIO
TOJIsI Pa30OMKHYTBIE.

IInan usyuenus memoi:

Llupkymsiuus BEKTOpa 3J1€KTPOCTaTHYECKOTO MOJIS.

Teopema Ctokca.

[ToTeHnman 37eKTPOCTaTHYECKOTO MOJISL.

Pabota 3nexkTpocTaTUYECKOro MOJIsl [0 IePEMEIEHHIO 3apsiia.
[ToreHumanpHas YHEPTHs 3apsaa B HIIEKTPOCTATUIECKOM TI0JIE.
DHeprus B3aMMOJICHCTBUSI CUCTEMBI SJIEKTPUIECKUX 3apsIIOB.

I e A

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

Bonpocul u 3a0anus ons camonposepxu:
1) Wcnonb3ys ompeaesneHue paOOThl CHIIBI, IOJYYHTE BBIPAKEHUE Ui PaOOThI  CHII
ANEKTPOCTATUYECKOTO OIS 110 MePEMEIICHUIO €AUHUYHOTO TIOJI0KUTEIBHOTO 3apsia.
2) Yemy paBHa paboTa CHJI AJIEKTPOCTATHYECKOTO MOJIS M0 3aMKHYTOMY KOHTYPY U mouemy?
3) Tlouemy 3IEKTPOCTATHUECKOE TOJIC HA3bIBAIOT MOTEHIHMATBHBIM?
4) Yemy paBHBI HIUPKYISIHS U POTOP BEKTOpPA HAPSHKEHHOCTH 3JIEKTPOCTATHYECKOTO OIS ?
5) ChopmynupyiiTe TeopeMy O HUPKYJIUU BEKTOPA HAMPSHKEHHOCTH AJICKTPOCTATUIECKOTO MOJISL.
6) Ilouemy JIMHMH HANPSHKEHHOCTH AIEKTPOCTATHYECKOTO MO PA3OMKHYThI?
1) Kakumu cBoiicTBamu 001agaeT MOTCHIHA?
2) YTO MOXHO CKa3aTh 0 (PU3UUECKOM CMBICIIC MIOTCHIMAIA B paMKaX 3JICKTPOCTATHKH?
3) Kakoii ¢pu3ruecKuii CMBICT UMEET Pa3HOCTh MOTECHIIHATOB?
4) Kakue ¢usuueckue OOCTOATENBLCTBA OOYCIOBIMBAIOT  BO3MOXHOCTh  HOPMHPOBKH
noreHuana?
5) Kakue HOpMHPOBKM HauboJiee ymoTpeOUTEIbHBI  KOT/[a OHH 11e1ecO00pa3HbI?
6) YTo Takoe SKBUIOTEHIMATbHAS TOBEPXHOCTH?
7) 3anuuiMrte IPUHIKIT CYIEPIIO3ULIMH IS TIOTEHITHAA.
8) Kak cBsi3aHbI IOTEHIUAT U HATPSDKEHHOCTD 3JIEKTPOCTATHYECKOTO TTOJIs?
9) HaiiguTte MOTEHIMAN IO HAMTPSHKCHHOCTH TIOJISL:
® PaBHOMEPHO 3apsKEHHON OECKOHEUHOM IIOCKOCTH;
® DPAaBHOMEPHO 3apsKEHHON CPepruuecKoil MOBEPXHOCTH.

IIpoBOAHUKH B 3J1EKTPOCTATHYECKOM IO

ITpu n3y4eHNH NAHHON TEMBI CTYJEHT JOJDKEH YSICHHUTbH, YTO TaKOE€ IPOBOJHUKHU, KAKOBBI
0COOEHHOCTH UX cTpoeHHs. CTYIEHT JOJDKEH YETKO NPEJCTaBIsATh ce0e Kak JeHCTBYeT BHELIHEe
NEKTPUYECKOE I0JIE€ Ha MPOBOJHUK, T.€. IOHUMATh SIBJICHUE BO3HMKHOBEHHS HMHIYLIUPOBAHHOIO
3apsifia Ha MOBEPXHOCTH MPOBOJHUKA. TakkKe CTYJAEHTY HEOOXOJUMO YSICHUTh, UTO MPOUCXOJIUT C
BHEIIIHUM DJIESKTPUYECKMM I0JieM BOJM3M TOBEPXHOCTH MpoBoAHMKA. HeoOxoaumo  uMeTh
MIPE/ICTAaBICHUE O TOM, KaK MPOBOJHUKHM MOTYT HaKalUIMBaTh JEKTPUUECKUN 3aps] U KaK MOXKHO
MOBBICUTh HMX €MKOCTb. 3HaTh, YTO COOOH MpPEACTABISAIOT KOHJEHCATOPbI, Kakoi (OpMbI OHHU
ObIBAlOT W TOYEMY. YMETh HAaxOIUTh 3JEKTPOEMKOCTh KOHJIEHCATOPOB pa3ivuHOM (popMbl U
6arapen KOHJIEHCATOPOB.

Ilnan uzyuenus memoi:
1. WneanbHbIN TPOBOIHUK.
2. DJEeKTpUYECKUE IOJISI BHYTPU W Ha MOBEPXHOCTH MPOBOJHUKA M HA TPAHUIIC TPOBOJHUK-
BAaKYyyM.
DNeKTPOEMKOCTb.
EMKOCTB 3apskeHHOTO 1mIapa.
EMKOCTH KOHJIEHCATOPOB.

ok w
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Pexomenoyemasn numepamypa: 2,6, 7,9, 12, 13, 16, 17, 21, 22, 24, 27.

Bonpocul u 3a0anus ons camonposepru:
1) Kak neiicTByeT BHEIIHEE ICKTPUUECKOE 10JIE Ha IPOBOTHUK ?
2) Kak meiicTByeT NPOBOIHKK HA BHEIIHEE HJICKTPUUECKOE moJie ?
3) Urto Takoe AeKTpUIECKasi EMKOCTh, KAKOBBI €€ SAHMHUIIBI H3MEPEHHS?
4) Kak HalTH 3JIEKTPOEMKOCTh YeIUHEHHOTO MPOBOTHUKA M OT Y€r0 OHA 3aBUCHT?
5) Yto Takoe KOHJIEHCATOP, KAKOBBI €10 (yHKIUH?
6) Kakoii ¢popmbl ObIBaIOT 0OKIAJAKH KOHAEHCATOPA U ITOYeMy?
7) Tomyuute HOpMYJIBI SIECKTPOSMKOCTH:
IJIOCKOTI'0 KOHAEHCATopa;
chepuuecKoro KOHIeHCaTopa;
WIMHAPUIECKOTO KOHACHCATOPA;
Oarapen KOHJIEHCATOPOB, COETMHEHHBIX MOCIEI0BATENbHO;
Oarapen KOHJEHCATOPOB, COSAMHEHHBIX MMapalIeIbHO.

®o0 oW

I_II/II)JICRTPI/IKI/I B 3JICKTPOCTATUYIECCKOM I10JI€

[Ipu u3ydeHUU HIEKTPUUECKOTO TOJISI B AMDJICKTPUKAX CIEAYET MPEICTaBIATb MEXaHHU3M
MOJIAPU3AlMU TIOJSIPHBIX W HEMOJSPHBIX TUAIIEKTPUKOB. YCBOUTH, UYTO TaKOE€ 3JIEKTPUUYECKHIA
JUTIONIb U KaK BeJET ce0sl JUMOJIb B OJHOPOJIHBIX W HEOJAHOPOJHBIX JEKTPUUYECKUX TMOJIAX. 3HATH
Takoe (U3NYECKOE TMOHATHE, KaK MOJSIPU30BAHHOCTh M KaK CBA3aH BEKTOP MOJSPU30BAHHOCTH C
HaIPSHKEHHOCTBIO 3JIEKTPOCTATHYECKOTO TOJIsA. YCBOUTh (PU3UYECKHM CMBICT AUAJICKTPUUECKON
MIPOHUIIAEMOCTH U BOCIIPUUMYUBOCTH Cpelbl. M3yuyas MaHHYIO TeMy, CTYIEHT JOJKEH YCBOUTh
Takoe (U3NYECKOe TOHATHE, KAaK BEKTOP JJICKTPUYECKOTO CMEIICHHS, 3HATh MPEUMYIIECTBO
BEKTOpa DOJEKTPUUECKOrO CMEIIEHHs Iepel BEKTOPOM HAIPSHKEHHOCTH ISl OMHCAaHUA
ANEKTPOCTATUYECKOTO TIOJIT B HEOJHOPOMHBIX TUAICKTpUKax. JloybkeH 3HaTh, Kak BeIyT ceOs
CHJIOBbIE JIMHUM SJICKTPUYECKOTO TMOJsI Ha TpaHUIE pasfena «IUdJICKTPUK — AUDICKTPHUKY,
MPOBOAHUK — JHAJIEKTPUK». YcBouTh Teopemy Octporpaackoro-I'aycca st BekTopa
ANEKTPUUYECKOTO CMEUIEHUS U YMEThb €€ MPUMEHSTh JUIsl pacueTa 3JIeKTPOCTATUUECKUX IMOJEH IpH
HaJUYUH TUDJIEKTPUKA.

LInan uzyuenus memoi:

CB0OO/IHBIE U CBSI3aHHBIE 3apsAAbl B TUAJIEKTPUKE.

JMnonbHbIA MOMEHT MOJIEKYIIBI.

IloTeHuManpHas dHEPrUs MOJIEKYJIBI BO BHEITHEM JIEKTPUYECKOM TOJIE.
[TonsipHbIe M HENOJISIPHBIE MOJIEKYIIBL. [10IpU3yeMOCTh MOJIEKYIIBI.
BekTop nonspusanuu.

JysnexkTpruueckas BOCOPUUMYUBOCTbD.

DNEKTPUUYECKOE 10JI€ BHYTPH JUDJIEKTPHUKA.

DneKTpuueckoe cMelieHne (MHIAYKIINS).

JsnexTpudeckas MPOHULAEMOCTb.

0. DnekTpudeckoe ToJe CTOPOHHETO TOUYEYHOTO 3apsiaa B AUAICKTPHUKE.
1. DnexkTprueckoe noje B INIOCKOM KOHJIEHCATOpe.

12. YcnoBust Ha TpaHUIIE IBYX JAUAICKTPHKOB.

13. EMKOCTb KOH/IEHCATOPA C AUAJIEKTPUKOM.

14. CerneTodneKTpuKH.

15. IIpsamoii u oOpaTHBIN MbE303IIEKTPHUECKUI (D (DHEeKT.

RRpOooo~NoO WD E

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

Bonpocvr u 3a0anus ona camonposepku:
8) UTto Takoe AMEKTPUIECKHUIA AUITOIH?
9) Yrto Takoe ANEKTPUIECKUI AUTOIBHBIH MOMEHT?
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10) Kak BenmeT ceOst JIEKTPUYECKUI TUMOJIb B OJHOPOIHBIX U HEOJHOPOIHBIX JICKTPHUCCKUX
nossix?

11) KakoBbI 0COOEHHOCTH TOJISE DJIEKTPHUCCKOTO JTUITOIIS?

12) Yrto Takoe AUIICKTPUK?

13) Kakue THIIbI AUIJIEKTPUKOB BbI 3HaeTE?

14) Yo Takoe BEKTOP MOISIPU30BAHHOCTH?

15) Kak BiusieT HaJIM4Ke AUJICKTPUKA Ha 3JIEKTPOCTATHYCCKOE MoJIe?

16) Uto Takoe CBsI3aHHBIC 3aPsIbl U KaK OHH BO3HHKAIOT?

17) Coopmynupyiite HGU3NICCKUI CMBICT TUIICKTPHUUCSCKOM TPOHUIIAEMOCTH CPE/IbI.

18) Uto Takoe BEKTOP 3JICKTPHUECKOTO CMEIICHHUS?

19) ITonyunre BbIpaxkeHue teopembl OcTporpajackoro-I'aycca Ui BEKTOpa 3IIEKTPUYECKOTO
CMEINICHUS B HHTETpaJIbHON U auddepeHnnansaoi hopme.

20) 3anumnTe TpaHWYHBIC YCIOBUS [JIi HOPMAIbHBIX M TaHTCHIMAIbHBIX COCTABJISIOIINX
BEKTOPOB HAIPSHKEHHOCTH U AJIEKTPUYECKOTO CMEIICHHUS.

21) B yem 3akit04aeTcsi METO1 U300paKeHHiA?

22) 3anumute u nosicHute ypaBHenue [lyaccona.

JHepPrus YIeKTPOCTATHIECKOTO MOJIsA

[Ipr M3ydyeHUM TeMbl, CTYJEHT JOJDKEH YCBOUTH TakHe (pU3MUYECKHe MOHATHUSA, KaK SHEprus
ANEKTPUYECKOTO MOJsl. 3HATh, YTO SHEPIUS AJIEKTPUUECKOTO OJIS HAKaIlJIMBAeTCsA B KOH/IEHCATOpaxX
OpU UX 3apsaiKe. YMeTb HAaXOJUTh SHEPrHI0 3JIEKTPUYECKOTO IOl B KOHJIEHCATOpe U B
IIPOCTPAHCTBE, € MIEKTPUUECKOE T10JI€ CYLIECTBYET.

Inan U3YUEHUAL meMbl.
1. DHeprus 3apsKEHHOr0 KOHJEHCATopa.
2. DHeprus 3JIeKTPOCTaTUUECKOTrO MOJIS B IUAJIEKTPUKE U €€ 00bEMHAs IIOTHOCTb.

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

Bonpocw u 3a0anus ons camonpogepxu:
1) Yemy paBHa 3Heprus 3JICKTPHUESCKOTO MOJIS B KOHeHCaTope ?
2) UYemy paBHA SHEPTrHsl AICKTPHYCCKOTO MOJISI B IUIICKTPUKE ?
3) BseiBeaure GopMyny JUIs ONpEINeNeHHsS SHEPTUU SJICKTPHUYECKOTO TOJIs, CO3aHHOTO
OJTHOPOJTHO OOBEMHO 3apsHKEHHOTO IIapa paguycom R.

IHoCcTOAHHBIN JJIEKTPUYECKUI TOK

N3yuenne temMbl «I1OCTOSHHBIN 3JIEKTPUUECKUN TOK» CIEAYET HayaTb C OCHOBHBIX IOHSITHM,
TaKHUX KakK BJIGKTpI/I‘IeCKI/Iﬁ TOK, CHJIa TOKa, IINIOTHOCTH TOKAa. YCBOI/ITI), YTO SABJIICTCA HOCHUTCEIISAMU
ANIEKTPUUYECKOTO ToKa. KaKoBbI YCIIOBHS €ro CyIecTBOBaHUS. 3HaTh (GOpMyIUPOBKU 3akoHa OMa 1iist
B MHTETpaibHOU U nuddepenimanbHon hopmax. Y CBOUTH MOHATHE AIIEKTPUUYECKOTO COMPOTUBIICHUS
U OT YEro OHO 3aBHCHUT. 3HATh KIACCUYECKYIO AJIEKTPOHHYIO TEOPUIO MPOBOJIUMOCTH METAJUIOB, Ha €€
OCHOBE paccMOTpeTh 3akoHbl OMma u J[xoynsa-JleHma. YeTko pasrpaHU4YWTh TakKUE TMOHATHS, Kak
Pa3HOCTh MOTEHIUAJIOB, JIEKTPOBUKYILAS CHIIA U AJIEKTpUUYECKOoe HarpsikeHrue. CTOPOHHHUE CHUIIBIL.
DJIEKTPOABUKYIIAS CUJIA U HAMPSHKEHUE.

Ilnan uzyuenus memoi:

DNEeKTPUYECKUM TOK.

Cuia Toka.

IImoTHOCTH TOKA.

DNEeKTPOABUKYIIAS CUTIA.

[Tanenue HanpsiKEeHUs HA y4acTKe LEeMnu.
3axon Oma.

CornpoTuBieHHE yYacTKa LEIH.

NoookrwbdPE
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8. YaenpHOE COMPOTHBIICHHUE.

9. IIpoBOAUMOCTE.

10. IuddepennmansHas popma 3akoHa Oma.
11. 3akonsr Kupxroda.

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

Bonpocwi u 3a0anus ons camonpoeepxu.:

1) Kakue BubI 3JEKTPUYECKOT0 TOKa BhI3HaeTe? JlaliTe onpeaencHus..

2) Yro Takoe cuiia TOKA U IJIOTHOCTH TOKa? KakoBa CBA3b MEKIy HUMH?

3) CdopmynupyiiTe ycaoBUs BOBHUKHOBEHHUS TOKA.

4) TlpuBenuTe W MOSICHUTE YPaBHEHHUE HEIIPEPHIBHOCTH TOKA.

5) CdopmynupyiiTe ycaoBHe CTallMOHAPHOCTH TOKA B MHTErpalibHON u auddepeHinanbHomn
dhopmax.

6) UYrto Takoe 3IEKTPUUECKOE COIMPOTHURBIICHUE U OT YE€r0 OHO 3aBHCHUT?

7) Chopmymnupyiite 3akon Oma.

8) Yo takoe croponnue cuibl? DJC ucrounuka?

9) Coopmynupyiite mnpaBwiaa Kupxroda. OObsACHHTE, KaK NPUMEHITh 3TH IpaBWiIa IS
pacuera pa3BETBJIECHHBIX LIEMEH.

Pa6ora u MmomiHOCTB TOKA.

ITpu m3ydeHun NaHHOW TEMBbI, CTYNEHT JOJDKEH YCBOMTH, 3akoH J[xoyisa-JleHna, ymers ero
OOBSICHUTB. 3HATh, HA YTO PACXOAYETCs padOTa AINEKTPHUECKOTO TOKA. YMETh HAaXOAUTh 3HAUCHHUS
CWJIBI TOKAa U COINPOTUBIIEHUS, NIPU KOTOPBIX IOJIE3HAs MOILIHOCTh MAaKCHUMaJlbHA. J[OJKEH 3HaTh
Takue Gu3ndecKkre moHATHs Kak MomHocTh ¥ K11/ ncrounuka Toxa.

IInan uzyuenus memoi:
1. Pabora 3JeKTpUYECKOTO TOKA.
2. MonHOCTh BhIIEIsIeMast B IIPOBOTHUKE.
3. 3axon J[xoynsa-Jlenna.
4. MoIIHOCTb BbIeNsIeMasl BO BHEIIHEN IE€TIH.
5. KIIJI ucrounuka.

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

Bonpocul u 3a0anus ons camonposepxu:

1) Yro Takoe paborta snekrpuueckoro Toka? Ilomyuure Gopmyiny pabOTHI BIEKTPHUECKOTO
TOKa.

2) 3Banummte W ToscHUTE 3akoH Jkoymsa-Jlenna B WHTErpanbHOM U auddepeHnranbHOM
¢dopmax.

3) YTo Takoe MOIIHOCTH 3JEKTPHUYECKOTO TOKA?

4) Haiigure, mpu KaKOM COIPOTHUBIICHHUH TIOJIE3HAS] MOLTHOCTh MaKCHMaJIbHA.

5) Haiigure, mpu Kakoi CHjIe TOKA MOJIe3HAass MOITHOCTh MaKCUMAJIbHa.

6) Yro takoe KII/] ncTrouHMKa U OT Yero 3aBUCUT?

Kuaccnueckast Teopus 3JIEKTPONPOBOIHOCTH METAJIIOB.

N3yuas naHHyr0 TeMy, CTYJIEHT JOJDKEH YCBOMUTb OCHOBHBIE IIOJIOKECHHS KIIACCHYECKON
ANEKTPOHHON TEOPUH JIEKTPOIPOBOAHOCTH METAJUIOB. 3HATh, KAKOBA IIPUPOJIa HOCUTENEH 3apsiaa B
METaJUIaX, KaKoBa IPUPOJA AJIEKTPUYECKOTO CONPOTHBIIEHUS, YCBOUTH OCHOBHBIE MEXaHU3MBI
AJIEKTPOIIPOBOHOCTH.  M3y4UTh OCHOBHBIE OSKCIIEPUMEHTaJbHBbIE (AKThl, CBSA3aHHBIE C
3EKTPONPOBOAHOCTHIO METAJJIOB U MUX TEOPETUUECKYIO MHTEPIPETALIHIO.

IInan uzyuenus memol:
1. TIpupona HocuTeneil TOKa B MeTaIax.
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2. BBIBOJI OCHOBHBIX 3aKOHOB 3JIEKTPUIECKOTO TOKA.
3. Pabora BbIX0/a JIEKTPOHOB U3 METAJLIA.
4. DMUCCHOHHBIC SBJICHUS U UX NPHMEHEHUE.

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

Bonpocul u 3a0anus ons camonposepxu:

1) Onwumute onbiThl TonMena u CTroapta

2) ChopmynupyiiTe  OCHOBHBIE  ITOJIOKEHHS  KJIACCHUECKOM  JJIEKTPOHHOM  TEOpUHU
AEKTPOIPOBOTHOCTH METAJLIIOB.

3) OOBsICHUTE TPUPONY DIICKTPUYECKOTO COMPOTUBICHHS C TOYKM 3PEHHS KIACCHUECKOM
ANEKTPOHHON TEOPUH IIEKTPOIPOBOAHOCTH.

4) Tlonyuute popmyisl 3akoHOB Oma u J[xoyss-JleHna.

5) Kak cBsi3aHbI TEIIONPOBOJIHOCTD U 3JEKTPOIPOBOIHOCTH METAIIOB?

6) Yro Takoe cBepxipoBoguMocTh? [lepeunciure cBOMCTBa CBEPXIIPOBOIHUKOB.

7) KakoBbl IpaHUIBI MIPUMEHUMOCTH KJIACCHUYECKOM ANEKTPOHHOM TEeopuun
ANEKTPOIPOBOIHOCTH METAILJIOB?

DJieMeHThI (pu3nuecKoi 3JIeKTPOHUKHU

[Ipy w3yyeHUM JAHHOM TEMBl CTYOEHTHl JOJDKHBI yCBOUTb, YEM OTJIMYAKOTCS
IMOJIYIIPOBOAHUKHU OT IIPOBOJHUKOB. Kak 3aBmcur SJICKTPOMMPOBOAHOCTL IMOJYIPOBOJHHUKOB OT
TEeMIepaTypbl U C 4YeM 3TO CBS3aHO. YCBOMTb, KaKOBBI IPOLIECCHl OO0pa30BaHMs JIEKTPOHOB B
IMMOJIYIIPOBOAHUKAX. HpI/I HN3YyUCHUU I[aHHOfI TEMbI CTYACHT MOOJDKCH HM3YUYUTb TOKHW B rasaXx U B
BaKyyM€, YMUCCHOHHBIE SIBJICHUS, UX TUIIBI U NPUMEHEHUE. BBIACHUTH NPUPOJY BO3HUKHOBEHUS
JNEKTPUYECKUX 3apsAI0B B razax. M3y4uTs Takoe COCTOSIHUE BEIECTBA KakK IIJ1a3Ma U €€ CBOMCTBA.

IInan uzyuenus memol:

DNEeKTpUYECKUil TOK B BaKyyMe.

TepmoniekTpoHHas, BTOPUYHAS M aBTOD JICKTPOHHAS SMUCCHH.
DNeKTpUYecKuil TOK B Taze.

[Iponeccsl, IpUBOASIIME K NOSIBJICHUIO HOCUTENEW TOKA B ra3ax.
Bunpsl umoHM3anumu: TepMHuecKas, KOPIYCKYyJspHas, (OTOMOHHU3ALM, HOHM3ALUS
AIIEKTPUUYECKUM TI0JIEM.

6. PexomOunarus.

7. HecamocTtosiTenpHasi U CaMOCTOSTENbHAS TIPOBOAMMOCTb.

8. HonHM3annoHHbIE KaMEPbl U CYETUUKH.

9. TonsTue o TIa3Me.

10. I'azopa3psaHas miasma.

11. Tneromuii, AYroBoi, UCKPOBOM U KOPOHHBIN pa3psiz.

12. KBa3uHEHTPanbHOCTb.

13. [lebaeBckuii paamyc.

14. BeicokoTemnepaTypHas U X0JI0IHas MjIa3Ma.

15. Comnnre.

16. Uonocdepa.

orwbPE

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

Bonpocvr u 3a0anus ons camonposepku:
1) UYro Takoe MONyNPOBOTHHUK U KAKOBBI €r0 CBOWCTBA?
2) Kak 3aBHCHT TPOBOJMMOCTH MOJTYIPOBOAHUKOB OT TEMIIEPATYphI U Touemy?
3) Yo Takoe sHeprusi ypoBHs Depmu?
4) Yro Takoe coOOCTBEHHAsI IPOBOJAUMOCTH?
5) Yto Takoe mpuMecHast MPOBOAMMOCTH?
6) Kak oOpa3yroTcst HocUTeIs 3apsiia B OIYIPOBOTHUKE?
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7) KakoB MexaHH3M BOSHHKHOBCHHMS TOKa B ra3ax?

8) Urto Takoe caMOCTOSATEIbHBINA U HECAMOCTOSATEIbHBINA TOK?

9) 3a cuer kakux (HAaKTOPOB TOJABMKHOCTH OTPHUIATEIBHBIX 3apsA0B OOJbINE, YeM
MOJIOKUTEIBHBIX ?

10) B ueM COCTOUT MEXaHHM3M TEPMOIJICKTPOHHON SMUCCHU?

11) Yem 00yCIIOBIICHO CYyIIIECTBOBaHUE TOKA HACBIIEHUs? OT 4ero 3aBUCUT ero cuia?

12) Yro Takoe mra3ma?

13) [lepeuncinte OCHOBHBIC CBOMCTBA TIA3MBI.

14) Yo Takoe KBa3MHEHTPaIbHOCTDH?

15) Yro Takoe nebacBCcKuit paanyc?

PA3JEJI 4. MATHUTHOE IIOJIE.

MarnuTHoe 1moJjie

N3yuas 3TOT paszzgeln, CTYIEHT JOJKEH YCBOUTH 3aKOH AmIiepa, 3HaThb U YMETh NMPUMEHATH
3akoH bno-CaBapa-Jlamiaca s pacyera MarHUTHOM MHAYKIIMHM WU HANPSOKEHHOCTH MarHUTHOTO
OJIS1 IPSAMOJIMHEMHOTO U KPYTOBOI'O TOKOB.

[lnan U3YUEHUA mMeMbl.

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

BzaunmoeiicTBHE TOKOB.

3akoH Amnepa.

MarnuTHas UHIYKIUA.

[IpuHIMIT Cynepno3unuu mojien.

Huddepennnansaas popma 3akoHa AMIiepa.

3akoH buo-Casapa.

MarsuTHbI€ MOJST JBUXKYIIETOCS 3apsiga U OECKOHEYHOTO MPSIMOJIMHEHHOTO MPOBOIHHUKA
C TOKOM.

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

Bonpocw u 3a0anus ons camonpogepxu:

1) Ha pucyHke u300paXeHbI CEYEHHs IBYX MapaUICIbHBIX MPSIMOJMHEHHBIX JTHHHBIX
IIPOBOJIHUKOB C MPOTHUBOMNOJOXKHO HalpaBI€HHBIMH TOKaMH, mpuuem J1=2J,. B kakoii
TOUYKE UHAYKIUS B Pe3yIbTUPYIOLIETO0 MAarHUTHOT'O MOJISL paBHA HYJIO ?

‘]1 I ‘]:
© l X
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2) CoopmynupyiiTe U 3alMIIATE 3aKOH B3aMMOJICHCTBUSI MEXY IBYMs JIEMEHTaMH TOKa. B
YeM CXO0XKECTh U pa3nuus 3akoHOB Amnepa u Kynona ?

3) Kak BBIYHCIUTH CHITy B3aUMOJICHCTBHUS MKy TIPOTSKESHHBIMH ITPOBOIHUKAMH C TOKOM ?

4) Kak B3auMOACUCTBYIOT MEXIY COOOH TOHKHE TPSAMOJIMHEWHBIE TMapajuielbHbIC
IIPOBOJTHUKY C TOKOM ?

5) Yto Takoe BEKTOp MarHUTHOW MHIYKIUH ?

6) Cdopmynupyiite 3akon bro-Casapa-Jlamraca ?

7) Kak BBIYHCIUTH BEKTOP MAarHUTHOW MHIYKIIMH MarHUTHBIX MOJIEH JIMHEHHBIX TOKOB ?

8) BeruKcIHUTE MATHUTHYIO UHIYKIIMIO TIOJIS OECKOHEYHO MPSMOTO MPOBOHUKA C TOKOM ?

9) Kak rpadudecku u300paXkaroTcsi MarHUTHBIE TIOJIS ?

KoHTyp ¢ TOKOM B MATHUTHOM 10J1€

W3yuast 3TOT paszzmen, CTYAEHT MOJDKEH 3HaTh UM MPUMEHATH (QOopMyidy JUIsl ONpeaeseHUs
paloTBhI 10 NMEepEeMEIICHUI0 KOHTYpa C TOKOM B MAarHUTHOM II0JIE.

1Inan uzyuenus memol.

1)

MoMeHT cui AMnepa, IleﬁCTBYIOHlHX Ha KOHTYpP C TOKOM.
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2) JIMmoNbHBI MAarHUTHBIH MOMEHT KOHTYpa C TOKOM.

3) KoHTyp ¢ TOKOM B HEOJHOPOTHOM MAarHUTHOM TIOJIE.

4) MarHuTtHoE 1oJie KpyroBOro KOHTYpa ¢ TOKOM.

5) Pabora 1o nepeMenieHnIo KOHTYpa ¢ TOKOM B MArHUTHOM TIOJIE.

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

Bonpocul u 3a0anus ons camonposepxu:

1) BbIUHCINTE MATHUTHYIO HHAYKIMIO ITOJISI HA OCH KOHTYPa C TOKOM ?

2) Kak onpeaensroTcs BeJIHYMHA U HAPaBIEHUE MATHUTHOTO MOMEHTa KPyroBOI'o TOKa ?

3) Yro Takoe MOTOK BEKTOpAa MArHUTHOW MHIYKIIMH ?

4) OnuiuTe MOBEACHNUE PAMKH C TOKOM B MArHUTHOM IT0JIC.

5) Kak omnpenensercs pabora, coBepiiacMas CUI0H AMIiepa MpH MePEMEIICHUN 3aMKHYTOT'O
KOHTYpa B MarHUTHOM I10JI€ ?

JluBepreHnusi ¥ POTOP MATHUTHOTO MOJISt

W3ydas 3TOT pasjell, CTYAEHT JOJDKEH YCBOHMTH 3aKOH ITOJHOTO TOKA (LIMPKYISLHS BEKTOpa
MarHMTHOW MHAYKIUH) JUIS pacyeTa MarHUTHOTO TOJISl TOPOKJIA U JUTMHHOTO COJICHOU/IA.

IInan uzyuenus memvl:

1) TloTok BeKTOpa MarHUTHOTO IMOJISl YePEe3 3aMKHYTYIO IIOBEPXHOCTb.

2) Lupkymsiius BEKTOpa MarHUTHOTO TIOJISI IO 3aMKHYTOMY KOHTYDY.

3) MaruuTHOe ose OECKOHEUHO JIMHHOTO COJICHOHIA 1

4) MarHuTtHoe 1oJie TOPOUIa.

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

Bonpocwr u 3a0anus ons camonpogepxu:

1) 3amummrte ¥ OPOKOMMEHTHPYHTE YCIOBHE COJCHOMIAIBHOCTH MAarHUTHOro mois ( B
MHTETpaIbHON 1 quddepennnansaoi Gopmax).

2) Uemy paBHBI IIUPKYIIHS H POTOP BEKTOPA MATHUTHOM MHIYKIMU CTAIIMOHAPHOTO TOKA ?

3) Jlokaxxute, 4TO MAarHUTHOE IOJIC BHYTPH M CHApyXH OSCKOHEYHO JJTMHHOTO COJICHOMJIA
OJHOPOIHO.

4) JlokakuTe, 4TO MAarHUTHOE IOJie CHApYKH OECKOHEYHO UIMHHOTO COJICHOHMJA PaBHO
HYJIIO.

5) Kak BbIYHCIICTCS MArHUTHOE 1TOJIE TOHKOTO COJICHOU/Ia ?

6) BeiBegure Qopmyny s ONpENESNCHUS] MArHHUTHOM MHAYKUUH BONH3M  KOHIA
110JIyO€CKOHEYHOI'O COJICHOU /1.

7) BoeBegute QopMmyny Ui ONpPEACICHHS MAarHUTHOW WHIYKIMH BHYTPHU COJICHOH[A
KOHEYHOM JJIMHBI.

8) Kak BeruucIIsieTCSI MATHUTHOE TI0JIE TOPOHIa ?

9)

I[B]/l)KeHP[e 3APHANKECHHBIX YACTHUI B 3JICKTPUIECCKOM U MAIHUTHOM I10JIAX

N3ydgast 3TOT pa3zen, CTyIeHT JOHKEH YCBOUTH ciuly JIopeHIia 1 yMeTh NPUMEHSTh (OpMYITy
A HEC, OINPCACIIATL HapaBJICHUC ABHXXCHUA 3apsOHKCHHBIX YaCTUI B MArdHuTHOM IIOJIC,
MPEJCTaBIATh ceOe MPUHIIMIT IIUKIUYECKUX YCKOPHUTENEH 3apsyKeHHbIX 4yacTull. CTYIEHTY TakkKe
HEeoOXOIMMO TIOHHMMAaTh, 4TO JeiictBue cuiibl JlopeHna OObBsCHSIET OONBIIMHCTBO SIBJICHHH,
MPOUCXOIAIINX B IUIa3Me, HAXOMASIICHCS B MAarHUTHOM Tojie. [IpuMepom Takoil miia3msbl sSBISICTCS
noHocdepHas TazMa B BepxHel armocdepe 3eMin.

IInan uzyuenus memvl.

1) Cuna JlopeHnria.

2) OTKJIOHEHHE 3apPSDKEHHBIX YaCTHUI] SJICKTPUUICCKUM M MATHUTHBIM TIOJISIMH.

3) Macc-cnekTporpadsl.

4) YCKOpUTENH 3apsHKCHHBIX — YACTHII.

42



5) Tokwu B nonocdepe u maruutochepe 3eMiH.
Pexomenoyemasn numepamypa: 2,6, 7,9, 12, 13, 16, 17, 21, 22, 24, 27.

Bonpocul u 3a0anus ons camonposepxu:

1) Tlosicaute hopmyny ais cuibl Jlopenia ?

2) Jokaxwure, uro cuia JlopeHiia He coBepIaer paboTsl ?

3) OmnwuiuTe IBMKCHUE 3apSKCHHOM YaCTUIBI B MATHUTHOM I10JIe ?

4) JlokaxkuTe, 4YTO TPACKTOPHS JBW)KCHHS 3apsDKCHHOM YaCTHIIBI, TMEPIECHIUKYIISPHO
BJICTEBIIIECH CHUJIOBBIM JIMHUSM B MAarHUTHOM I10J1€, OYJET OKPY>KHOCTbD.

5) Ot Yero 3aBUCHT THPOPAIAMYC, TMPOYACTOTa W TEPHOA OOpALICHUS YaCTUIBI BOKPYT
MarHuTHOM CWJIOBOM JIMHUH ?

6) Yto Takoe MarHuTHas «OyTHUIKa ?

7) OnuimTte TPUHIMI ISHCTBHS Macc-crektporpadoB ? ['ie OHM HMCHOIB3YIOTCS M IS
4ero?

8) Kak aeiiCTBYIOT YCKOPHUTEH 3apsKEHHBIX YacTHUIL ?

9) OnumwuTe SBJICHUE AIEKTPOMArHUTHOTO Jpeiida ?

10) OnwuiuTe ABACHKS IPAaBUTALIMOHHOTO apetida ?

11) B yeM mnpuHIUNHATIbHAS pa3HUIA MEXAY OJICKTPOMArHUTHBIM H TIPaBUTAIIMOHHBIM
npeiidamu ?

12) Onuiute ToKK B HoHOChepe u Maruutochepe 3emin ? 3a cyeT 4yero OHu 00pasyrTcs |
Ha YTO BIIUAIOT ?

MarnuTtHoe 1moJie B BellecrBe

W3yyast 3TOT pas3jen, CTYACHT IOJDKEH YSCHHTB, YTO MCXOMS W3 BBIPAKCHUS HUPKYJISIIUU
BEKTOpa MArHUTHOW HWHIYKIMH, MAarHATHOE IOJE€ B OTJIMUYHE OT ODJICKTPUUYECKOTO SIBISCTCS
BUXPEBBIM.

IInan uzyuenus memol:

1) MarseTukn.

2) HamarHuueHOCTb.

3) Hampspk€HHOCTh MATHUTHOTO TIOJS.

4) MarHuTtHas BOCIPUUMYHBOCTh. MarHuTHas IPOHHIIAEMOCTb.

5) VcioBus Ha rpaHUIle IByX MarHETHKOB.

6) JlnamMarHeTHKH.

7) TlapaMarHeTHKH.

8) ®deppoMarHeTHKH.

9) MarHuTHbII THCTEPE3HC.

10) Touka Kropwu.

11) 3akon Kropu-Beiica.

12) AaTudeppoMarHeTHKH.

13) deppursi.

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

Bonpocwt u 3a0anus 05 camonposepru:

1) Yro takoe HamarHuuMBaHue BemlecTBa ? C KaKUMH CBOMCTBaMH aTOMOB M 3JICKTPOHOB
HaMarHMYuBaHUE CBI3aHO ?

2) Kakue BerecTBa Ha3bIBAIOTCS TUa-, Tapa-, eppoMarHeTHKaMH ?

3) Yto Takoe BeKTOpa HAMAarHUYUBaHUS ?

4) Yro Takoe MarHUTHAsI BOCIPUUMYHUBOCTD ?

5) Kak cBsi3aHbl MeXK1y cO00W MarHUTHAsE BOCOPUUMYMBOCTD M MATHUTHAS TPOHUIIAEMOCTH?

6) Uro Takoe BEKTOp HANpPsHKEHHOCTH MarHUTHOro moiisi ? Kak OH CBsi3aH ¢ BEKTOPOM
MarHuTHOW MHIYKIIHH ?
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7) ChopmymupyiiTe ©  TOSACHHUTE 3aKOH IIOJHOTO TOKAa B  HHTETPAJbHOH U
muddepeHnmanbHoi Gpopmax ?
8) CdopmynupyiiTe u MOACHUTE TPAHUYHBIC YCIOBHS IS MATHUTHOTO TIOJIS ?

DJIEKTPOMATHUTHASI HHIAYKIHS

W3ywast 3TOT pasgen, CTyIEHT IOJDKEH YCBOUTh, YTO MEXaHU3M BO3HMKHOBeHHs OC

MHIYKIIMA UMEET JIEKTPOHHBIN XapakTep. M3ydyuB OCHOBHON 3aKOH AJIEKTPOMATHUTHON MHAYKLIUU
dapagesi, CTYICHT Ha €r0 OCHOBE JIOJDKEH YMETh BBIBECTH U MPUMEHSTH JJI PacueToB (hOPMYIIbI
OJ1C HAYyKIMHU, SHEPTUU MArHUTHOTO MOJIA.

IInan uzyuenus memvi:

1) 3akon unaykuuu dapanes.

2) Ilpaswuio Jlenna.

3) BuxpeBoe 2IeKTPUYECKOE TOJIE.

4) Toxku dyko.

5) Camounnykuus.

6) MHIyKTUBHOCTH KOHTYpA.

7) DJC caMOMHIYKITHH.

8) Toxku npu pa3MbIKaHUH U 3aMbIKAHUH IIETTH.
9) BsauMHas WHIYKIIHSL.

10) DHeprusi MArHUTHOTO OIS, €€ 00BbEMHAS TIOTHOCTb.

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

Bonpocul u 3a0anus ons camonposepku:

1) Ha pucyHke MOKa3aH [UIMHHBIA TNPOBOJHUK C TOKOM, OKOJIO KOTOPOTO HAaXOIUTCS
HeOoJbIIasg MpoBOJANIAs paMKa. UTO MPOHM30HMIET C pPaMKOW MPU BBIKJIIOYEHHH B
MIPOBOJTHUKE TOKA 33/IaHHOTO HAIPAaBJICHUS ?

] —»
1 2
4 3

2) Yto Takoe k03 HUIMEHThI HHAYKTUBHOCTH U B3aMMHOW MHIYKTHBHOCTH ?

3) BbluncianuTe HHIYKTHBHOCTD COJICHOH/IA.

4) Berunciaure Kod(GQGUIMEHTH B3aUMHON HMHIAYKTHBHOCTH JIBYX TIPSMBIX —KaTyIIeEK,
HaMOTaHHBIX Ha OOLIMI KapKac.

5) Yrto Takoe AIeKTPOMArHUTHAS HHAYKIHS ?

6) Kakwue qBa siBICHHUS IEKTPOMArHUTHOW MHAYKIUU Bbl 3HaeTe ?

7) K xakum sddexram B cpejie ¥ B BAKyyMe IPUBOJIUT dJICKTPOMArHUTHAsI HHIYKIUS ?

8) Ilpuenute u 00BsICHUTE GPOPMYITY IS DICKTPOMATHUTHON MHIYKIIUH.

9) Cdopmynupyiite npaBuio JleHma 1is ABJICHUNH CAMOMHIYKIIMKA U B3AaUMHOM WHIYKITHH.

10) [TokaxkuTe, 4YTO MArHUTHOE TI0JIE TOKOB 00JIa]1aeT SHEPTUEH.

11) Yemy paBHa SHEprusi MArHUTHOTO MOJISI KOHTYpa ?

12) YUemy paBHa SHEpPrusi MArHUTHOTO IOJISI CUCTEMBI IByX KOHTYPOB ?

13) Uemy paBHa MJIOTHOCTh SHEPTHH MarHUTHOTO MOJIS ?

14) Kakue Toku Ha3bIBatOTCS TokaMu Dyko ?

YpaBHenust Makcse/uia

W3yuvast 3TOT pasnen, CTyeHT AODKEH YSCHUTh (U3NYECKUi CMBbICT ypaBHeHUN MakcBesia

(B uHTerpasibHo M 1uddepeHnuanbHoi ¢opmax). CTyAEHT AODKEH YMETh BBIBECTH 3aKOH
B3alMOJICHCTBUS TOUEUYHBIX 3apsAnoB (3akoH Kynona) wu3 ypaBHenuii MaxkcBemna. Takke
HEOO0XOAMMBIM HaBBIKOM SIBJISICTCS. YMEHUE PUMEHATh ypaBHEHUsI MaKcBesula K PeLIeHUIo 3a/1ay.
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IIhan U3y4ernus memol.

1)
2)
3)
4)
5)

Buxpesoe anekTpudeckoe moie.

Toku cMenieHusl.

Ypaaenust Makcpeiia B tudepeHInalIbHON 1 HHTETPATBHON opmax.
[TpUHIUTT OTHOCUTEIBHOCTH B DJIEKTPOJANHAMHUKE.

KBaszucrarmonapHble MOl ¥ TOKH.

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

Bonpocul u 3a0anus ons camonposepxu:

1) Jlns xakoro ciry4as CipaBe/UIMBa CJICIyIOIIas CHCTeMa ypaBHeHUH MakcBelnia
_}
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2) llpuBemute B MHTErpaibHOM H IU(QepeHIaIbHOi (popMax M IMOSCHUTE ypaBHEHHUSI

4)
5)
6)
7)

MakcBeiia Ui HUPKYJISLUU BEKTOpa HaPsSKEHHOCTH MarHUTHOT'O TOJIS.

Yro Takoe anekrpomarHuTHoe mosie ? Kak cBs3aHO omnpenencHHe 3IEKTPOMarHUTHOIO
10JIs1 C ypaBHEHUAMHU MakcBesuia ?

3anuiuTe CTPYKTYpHBIE ypaBHEHUSI MakcBeia U packpoite ux Gpusndeckuit cMpici ?

B yem coCTOUT OTHOCUTENBHOCTD 2JEKTPUYECKUX M MATHUTHBIX ITOJIEH 7

[IpuBeauTe u NOSICHUTE YCIOBUE MAJIOCTH TOKA CMEIICHHUS.

3anuuuTe cCUCTeMy ypaBHEHMM MakcBeiuia Uit BaKyyma ?

KoJeoanusa B RLC nensix

[Ipn wm3ydyeHuu >TOro paszjaena cieayeT MapalieIbHO paccMaTpUBaTh MEXAaHUYECKHE U
3JIEKTPOMArHUTHBIE KOJIEOAHUsS, YTO CHOCOOCTBYET BBIpAOOTKE y CTYyJEHTa €IMHOro IMOAXOoAa K
KOJe0aHUsM pa3IuYHOM (PU3NYECKOW MPUPOIBI. 37eCh CIEIYyEeT YETKO YSCHUThH MOHATUS (a3bl,
pasHocTH (a3, aMIUIUTYAbI, YacTOThl, IepuUojaa KoiebaHui M TaMm, TAe 3TO HEoOXOAUMO,
UCIIOJIb30BaTh IpauyecKuil METOJ| MPEACTaBICHNs rapMOHUYECKUX Kosebanuil. Hy)xHO ysacHUTB,
4TO JIt0OBIE KOJIEOAHUs JIMHEHHON CHCTEMBbl BCErJa MOXKHO INPEACTaBUTh B BHJE CYNEpPHO3MLINUU
OJTHOBPEMEHHO COBEpPILIAIOIIUXCS TapMOHUYECKHX KOJI€OaHUM ¢ pa3IMyHBIMU 4YacCTOTAMH,
aMIUTUTY/IaMU ¥ Ha4aJIbHBIMU (pa3amu.

IInan uzyuenus memvl:

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)

[TepexoaHbIe MPOIIECCHI B LIETIX C EMKOCTBIO U HHAYKTUBHOCTBIO.
KonebarenbHblit KOHTYD.

Konebanus B KOHTYpe 0€3 aKTHBHOT'O COMPOTHBIICHUS.
3aryxaromue KojaeOaHwusl.

Jlorapumuueckuii AEKPEeMEHT 3aTyXaHUsI.

J1oOpOTHOCTH KOHTYDA.

BreinyKIeHHBIE 2TIEKTPUUECKHEe KoneOaHusl.

Pe3onanc.

YacToTsl pe3oHaHca.

mnenanc memnn.
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11) MaayKTHBHOE CONPOTHUBIICHHE.

12) EMKOCTHOE COTPOTHBIICHHE.

13) PeakTHBHOE CONPOTHBIICHHE.

14) MoOIHOCTH B IEMH IEPEMEHHOT'O TOKA.

15) DddexkTrBHOE 3HAYCHHE CHIIBI TOKA.

16) KosppuumeHT MOIIHOCTH.

17) KommiekcHast popmMa mpeacTaBieHus KoaeOaHuii.

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

Bonpocvl u 3a0anus ons camonposepku:

1) Kakue TOKHM B HEISIX HAa3bIBAIOTCS IKCTPATOKAMH ?

2) Yro Ha3bpIBaeTCS KOJICOATEIILHBIM KOHTYPOM ?

3) BeBegure (GopMyidy Uil ONpeACICHHs IEpUoAa CBOOOJHBIX — HE3aTYXAFOLIMX
3JIEKTPOMArHUTHBIX KOJIeOaHui ?

4) Yro Takoe UMIIeIaHC OJI0Ka IIeTTH IEPEMEHHOT0 TOKa ?

5) Yto onpenensioT MOAYIb U apIyMEHT UMIIeaHca ?

6) Kak BeIpakaeTcsi UMIIEIaHC, €O MOJYJIb M apTyMEHT JUISl HHAYKTUBHOCTH ?

7) Kak BbIpaxkaeTcs UMIICAAHC, €r0 MOYJIb U apTyMEHT ISl eMKOCTH ?

8) 3amuiuuTe M MOSCHUTE BBIPAKEHUE ISl MMIIEIAHCA LS, COJCePIKaIIeH OCIe0BaTEIbHO
COEIMHEHHBIC HHYKTUBHOCTh, EMKOCTh M aKTUBHOE COIPOTHUBIICHHE.

9) 3anuiuuTe U MOSICHUTE BHIPAXKECHHE JUIsSI aKTUBHOM MOIIHOCTH IIEPEMEHHOTO TOKA.

10) Yo takoe siBeHHE pe30HAHCA ?

JIEKTPOMATHUTHBII BOJIHBI

W3yvast 3TOT pasnen, CTyIEHT AOKeH oOpaTHTh BHHUMAaHHME Ha KapTHHY MIHOBEHHOTO
pacrmpeiesieHds CMEIICHHST U CKOPOCTel B OeryIiei BoJiHe, pa3iudue MEXay Oerymieil U cTosue
BOJIHAMH, 3aBUCUMOCTH (Ja30BOM CKOPOCTH OT YacTOTHI KOJeOaHUH, HAMTH CBSA3h MEKIY IPYIIOBOM
1 (a30BOM CKOPOCTSIMU M TOKa3aTh MX PABEHCTBO B OTCYTCTBUE aucriepcuu BoiH. Heobxommmo
YETKO MPEICTaBIIATh, YTO MEPEMEHHBIE ANEKTPUUECKOE M MArHUTHOE MOJISI B3aMMOCBSI3aHbI, OHU
MOJJEPKUBAIOT APYT Apyra U MOTYT CYIIECTBOBATh HE3ABUCUMO OT MCTOYHHMKA, UX MOPOJMBIIETO,
pacmpocTpaHsisiCb B IPOCTPAHCTBE B BHUAE JJIEKTpOMarHuTHOW BouHbL. [log  sHeprueit
AJIEKTPOMArHUTHOM BOJIHBI CIEYET MOJApa3yMeBaTb CYMMY DJHEPrUidl JJIEKTPUYECKOTO U
MarHUuTHOTO moneu. IIpocredmenn CUCTEMOM, U3JIYYarolled 3JIEKTPOMAarHUTHBIE BOJIHBI, SIBJISETCA
KOJICOJTIOIIMICS dJeKTpudYecKuid aumnoib. CremnyeT MOMHUTb, YTO €CIU JIMIOJb COBEPIIAeT
rapMOHHYECKHE KOJeOaHus, TO OH U3ITy4aeT MOHOXPOMATHYECKYIO BOJHY.

IInan usyuenus memol.

1) ®a3oBas CKOPOCTD, UTMHA BOJIHBI, BOJIHOBOE YHCIIO, (ha30BbIi ()POHT, BOJTHOBOM BEKTOP.

2) [Ilnockue u chepuveckre BOTHBI.

3) 3aryxaHue BOJH.

4) BosiHOBOE ypaBHEHHE.

5) CkopocTh pacrpocTpaHeHHs JICKTPOMArHUTHBIX BOJH B BAaKyyMe.

6) DHeprus 3JeKTPOMAarHUTHBIX BOJH. Bextop IloiiTuHra.

7) WMnysbc 3IeKTPOMarHuTHOTO TIOJISL.

8) Uznyuenwue aumos.

9) B3auMojelCTBHE AIEKTPOMATHUTHBIX BOJIH C BEIICCTBOM.

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

Bonpocvr u 3a0anus ons camonposepku:
1) VpaBHeHHE MJIOCKOW CHHYCOWJAIBHOW BOJIHBI, pacmpocTpaHsioleiics Baoiab ocu OX,
£ =0,01sin(10%t - 2x )
UMEET BUJ
Mm/c)?

. I’ICMy paBHa CKOPOCTH paCIIpOCTPAHCHUA BOJIHBI (B
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%
2) Ha pucyHKe MOKa3aHA OPHEHTAIMs BEKTOPOB HAMPSKEHHOCTH dnekTpudeckoro (£ ) u
=
marauTHOoro ( #Z) momeii B 2NEKTPOMAarHMTHOH BoNHE. B KakoM HampaBIeHHH
OpPUEHTUPOBAH BEKTOP IUIOTHOCTU MOTOKA SHEPTHH IEKTPOMArHUTHOTO OIS ?

A
z|2

Y
=y

1

3) BoiHOBOe ypaBHEHHWE M CMBICA €ro pelieHHd. Buipl pemeHuil Juisd IUIOCKHX,
cepruvecKrX U MIIMHAPHIECKUX BOJIH.

4) Yro takoe (pa3oBas CKOPOCTH?

5) M3 kakux TEOPETUYECKUX COOOpPaKCHHU CIICIyeT CYIICCTBOBAHUE AIICKTPOMArHUTHBIX
BOJIH?

6) BekTopHas CTpPyKTypa OJJCKTPOMATHUTHBIX BOJIH B HENPOBOJSIIMX Cpelax Mpu
OTCYTCTBUH TOKOB U CBOOOJHBIX 3apsi/10B.

7) dopmyra B3aMMOCBS3U MEKAY XapaKTEPUCTUKAMH IJIOCKOW AJICKTPOMATHUTHOM BOJIHBI U
BaXXKHbIHN (pu3MuecKuil BBIBOJ U3 3TON (HOPMYIIbI.

8) ILnoTHOCTH SHEPrUM ICKTPOMArHUTHOW BOJIHBI. Bekrop IloiHTHHra, €ro BhIpaKCHUE U
CMBICIL.

9) 3aBUCHMOCTH MOITHOCTH U3JIYYCHHUS OT YACTOTHI.

PA3JEJI 5. OIITUKA.

I'eomerpnueckas ontuka. ®oromerpus

N3yuas »TOT pasnmen, CTYAEHT JAODKEH IMOHMMAarh, YTO TAKOM MOJIXOJ OCHOBaH Ha
NpEeHeOpPE)KEHUN BOJHOBBIMU CBOMCTBaMM CBeTa, T.e. IPUMEHHM TOJIBKO B cilydae, Korja
paccMaTpuBaeMoe MPENsSTCTBUE MHOTO OOJbIIE JUIMHBI CBETOBOW BOJIHBI. CTYIEHT JOJKEH 3HATh
OCHOBHBIE 3aKOHbl T'€OMETPUYECKOM ONTHKM W YMEThb HX IPUMEHATh K PELICHUIO 3ajaad.
HeoOxonuMo Takke 4eTKO MOHUMAaTh cMbICH npuHLuna depma U yMeTh Ha €r0 OCHOBE BBIBOJIUTH
OCHOBHBIE 3aKOHBI T€OMETPUYECKON ONTHKH.

1Inan uzyuenus memol.

1) BoiHOBBIE U KOPITYCKYIJISIDHBIE CBOMCTBA CBETA.

2) Jucnepcusi.

3) HHTeHCHBHOCTH CBETA.

4) OCHOBHBIC 3aKOHBI F€OMETPUICCKON OMTHKH.

5) TlonHOe BHYTpEHHEE OTpaKEHHE.

6) IMpunnun depma.

7) 3epkaia, TOHKHE JIMH3bI, OCHOBHBIC ONITHYECKHE IPUOOPHI.

8) ®dopmyia TOHKOM JTHH3BL.

9) dotomerpuvecKue BEITUIHHBI.

Pexomenoyemas numepamypa: 2, 3,7, 9, 13, 18, 21, 22, 24, 28.
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Bonpocwl u 3a0anus ons camonpogepxu:

1) B uem cMbICT NPHOIMKEHUS] TEOMETPUIECKOW ONTHKH ?

2) Yro Takoe CBETOBBIC JTy4H ?

3) CdopmynupyiiTe OCHOBHBIC 3aKOHBI T€OMETPUICCKON ONTHKH.

4) B uem 3axmouaercs npuHiun depma ?

5) BeiBeaute Ha ocHOBe npuHIMIA Depma 3aKOH OTPaKEHUSI CBETOBBIX JIyUeil OT TPaHUIIBI
paszena JByX Cpen.

6) BeiBeaure Ha ocHOBe mnpuHIUNAa Depma 3aKOH TNPEIOMIICHUS CBETOBBIX JIydeil OT
I'paHMIIbI pa3ziena IByX Cpel.

7) B dem 3akiovaeTcs sSBICHHS [TOJHOTO BHYTPEHHEro oTpaxkeHus ? [ e mpuMeHseTcs: 3To
sBJICHUE ?

8) B yem 3akirouaercs OTIMYUE 3€PKAIBHOTO OTPaXKEHUs OT AU Py3HOTo ?

9) PaccmoTpuTe X0 JTyuei pu IPEIOMICHUH OT CPepHIECKOI TOBEPXHOCTH.

10) Kakue ontHyecKkue CHCTEMbI HA3bIBAIOTCSI COOMPAIOIINMH, PACCEUBAOLIUMHU ?

11) dopmyra TOHKOU JINH3HI.

12) PaccmoTpuTe MOCTpOSHUsT W300pakeHUsI B COOMpPAIONICil U paccerBalOIICH JIMH3aX HPH
BCEX BO3MOYKHBIX PACIIOJIOKEHUAX IPEIMETA.

13) Yro Takoe (hokaibHas MIOCKOCTh ?

14) Kak mocTpouTh X0/ Jiy4a 4epe3 TOHKYIO JIMH3Y, €CIIH JIyd MaJaeT Ha JIMH3Y MOJ YIJIOM K
ee ONTUYECKOi ocH ?

15) Uto takoe onTHYECKas CHJIa JIMH3BI ?

16) Yo Takoe CBETOBOM MOTOK ?

17) Uto takoe cuia CBETa TOYEYHOTO UCTOYHHKA ?

18) Yrto Takoe 0CBEMIEHHOCTH ?

19) Uto takoe CBETUMOCTbD ?

20) Yro Ttakoe spKOCTH ?

21) B uem nmpuymHa IedekTa 3peHusl, Ha3bIBAeMOT0 OJIM30PYKOCThIO, AaTbHO30PKOCThIO ? Kak
C MOMOIIIbIO OYKOB KOPPEKTUPYIOTCS IaHHbIE 1€(DeKThI 3peHHs ?

HNurepdepenuns cBera

W3yuast 3TOT pas3zen, CTyJeHT JOJDKEH YeTKO YSCHHUTh, YTO MHTEp(EpeHIns CBeTa SBISAETCS
JI0Ka3aTelbCTBOM BOJIHOBBIX CBOWCTB cBeTa. Ilpu wu3ydeHuum 5Toil TeMbl ciiegyeT oOpaTuTh
BHUMaHHE Ha TAaKHE BOIPOCHI, KaK I[BETAa TOHKUX IUJICHOK, MOJIOCH PAaBHOW TOJIIUHBI U PAaBHOTO
HakioHa. CrenyeT MOMHHUTb, YTO NpU MHTEP(EpPEHLMH CBETa MMEET MECTO CYMNepHOo3MLus,
CBSI3aHHAsl C TepepacIpe/ieiecHueM SHEPrHH, a He C B3aumMojaeHcTBHEM BONH. CTyIeHT Takxke
JIOJDKEH HWMETh TPEJICTAaBICHUS O NPUMEHEHHHM HWHTep(EepeHIMH B TEXHHWKE, 3HaThb W yMETh
OOBSICHUTH XOJI JIydell W NMPHHIUI JEHCTBHA MHTEPPEPOMETPOB pa3NUUHBIX cxeM. HeobOxommmo
TaKXke IMOHUMAaTh, YTO pa3IU4YMe HHTEp(HEpPOMETPOB B OCHOBHOM 3aKIIOYaeTCsl B crocode
MOJTyYEeHHUS ABYX U 00Jiee KOTEPEHTHBIX BOJIH.

I1nawn usyyenus memoi:

1) Tlpunnun [olirenHca.

2) KorepeHTHbBIC BOJHBIL.

3) UnrepdepeHius BOJH.

4) Onrtuyeckas pa3HOCTb XOJa.

5) Ilomochkl paBHOTO HAKJIOHA.

6) Ilomockl paBHOI TONIIHHEL

7) Kombia HeroToHa.

8) Unrepdepomerp MaiikenbcoHa.

9) Unurepdepomerp Dadpu-Ilepo.

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

Bonpocul u 3a0anus ons camonposepku:
1) Kakwue BOJHBI HA3BIBAIOTCS KOTCPEHTHBIME?
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2)
3)

4)

5)

6)
7)
8)
9)

Otnnune uHTEpHEPEHLIUN OT CIOKEHHUS HEKOTEPEHTHBIX BOJIH.

[ToueMy HEBO3MOXKHO OCYIIECTBJICHHE JIBYX KOT€PEHTHBIX HCTOYHHUKOB CBETa OOBIYHOTO
tuna? Kakoil MeToJ MCHosib3yeTcsl B ONTUKE AJSl MOJYYEHHsS] KOT€PEHTHBIX CBETOBBIX
BOJIH?

VYcnoBus MakcMMyMa W MHUHHMyMa NpU UHTEp(EepeHIMH BOJIH OT JBYX TOYEYHBIX
uctouHukoB (Merox IOura). IlpocTpaHcTBeHHOE pacnpeleneHue MaKCUMyMOB U
MUHUMYMOB.

Kakue emre CymiecTBYIOT ONTHYECKHE CHCTEMBI JUIsl TOJTYYCHHsS] HHTEP(EPECHIIMOHH O
kaptunsbl ? [lpuHnun ux gecTBus. Y cioBUS MUHUMYMa U MaKCUMyMa ISl HUX.
[Ipumenenust uaTepdepennnn cpeta. YUTo JEKUT B OCHOBE ATUX MPUMCHEHH?

[Tonocel paBHOTO HaKJIOHA.

[Tonock! paBHoi#t TosmmuHbL. Kosbiia HeroToHa.

OnummMre NPUHIUITHATBHYIO ONITUYECKYIO cXeMy HHTepdepoMeTpa MalikenbCcoHa.

10) OnuiuTe NPHHIUITHAIBHYIO ONMITHYECKYIO cxemy uHTepdepomerpa dadbpu-Ilepo.

JAndpakuus BOJIH
W3yuast aToT paszgen, HEOOXOAUMO YACHUTH MeToJ 30H DpeHens, yMeTb MOJIb30BaThCS
rpaMuecKuM METOAOM CII0KEHUS aMIUIUTYA, YTO OyJeT criocoOCTBOBATh MOHUMAaHUIO AU(PAKIUU
Ha OJHOW mIenH, Au(pakIMOHHON pemeTkd. KpoMe Toro, He0OX0IUMO H3y4YHTh AU(PAKIUIO Ha
IIPOCTPAHCTBEHHOW peIIeTKE M yMeTh I0Jib30BaThesa (Gopmynoil Bynbda-bparros, ssistomeiics
OCHOBHOMW B PEHTI€HOCTPYKTYPHOM aHaJIN3€, UMEIOIIEM BaKHEMIIEe TPAKTUIECKOE IPUMEHEHHE.
1Inan uzyuenus memol:

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

Hudpaxius Opayarodepa u qudpakuus Openens.
[Tpunuwmn Iroirenca-Openerns.

3oubl Openens.

AmmuiutyaHas u Gpa3oBasi 30HHbIE MIJIACTUHKH.

Judpaxius OT Kpyriioro OTBEPCTHsL, KPYTJIOTO JUCKA, MIETH.
JudpakuoHHas pereTka.

VYrioBas nucnepcus.

Pa3pemaromas cuna.

Judpakiys Ha IPOCTPAHCTBEHHOM pelIéTKe.

10) T'onorpadusi.

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

Bonpocw u 3a0anus ons camonpogepxu:

1) Umerotcs 4 pemieTky ¢ pa3IuyHbIMU TOCTOSSHHBIMU d, OCBEIIaeMble OJHUM U TEM K€

MOHOXPOMAaTUYECKUM HU3JIYYEHHEM PA3IMYHON MHTEHCUBHOCTH. Kakoil pUCYHOK UJLTIOCTPUPYET

I0JIOXKEHHE TJIABHBIX MAaKCHUMYMOB, CO3/1aBaeMbIX TU(PAKINOHHON PEIETKON ¢ HAaMMeHbIIeil

MOCTOSTHHOI pereTku? (J — HHTEHCMBHOCTH CBETA, P yroJ AuQpaKIum).

BapuaHTtbl 0TBETOB:
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1)

3)

2)
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3)

4)

5)
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10)
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12)
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14)
15)

16)
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UYro takoe mudpakuus BosH? [loscaure npunun I rolireHca-Openerns.

B yem cocrout Meron 30H ®penensa? Ilouemy nelicTBHUS 30H Ha TOYKY HAOJIOJEHUS
yOBIBaIOT ¢ pocToM HOoMepa 30H? K uemy cBoauTCs neiiCTBHE BCEi COBOKYITHOCTH 30H?
Kakoii Bug mmeer audpakuuoHHas KapTuHa mpu audpakuun PpeHens Ha KpPyriom
orBepctuu? Kakumu OyayT OCBELICHHOCTH B IIEHTPAJbHOM TOYKE HKpaHa, €CIM Ha
OTBEPCTHH YKJIa/IbIBAIOTCA OJIHA, ABE, TPU U MHOKECTBO 30H Ppenens?

Kakoit Bua umeer nudpakiuoHHas kaptuHa npu audpakuun @payHrodepa Ha OAHOM
menu?

VYcnoBust MakCUMyMa M MUHUMYMa NpH TUGPAKIUK Ha OHOM IIETH.

Uro obmero Mexay HHTEH(QEepeHLMeld COOTBETCTBEHHBIX Jydyedl B AUPPAKIIMOHHON
peleTke U uHTepepeHIel BOJIH OT «N» BUOPATOPOB, PACIOI0KEHHBIX B/IOJIb IPSIMO.
KpuBas 3aBUCMMOCTH MHTEHCHUBHOCTH AM(PPAarMpOBaHHBIX HAa PELIETKE JIydel OT CHHYca
yrina audpakiun. ['maBHbIe MAKCHMYMBI, T00aBOYHBIE MUHUMYMBI 1 MAKCUMYMBI.

Kakue m3MmeHeHus B AUPPAKIMOHHOW KapTHMHE MMEIOT MECTO INpPHU YBEJIMYEHUH 4YHCIIa
niesied B peueTke?

Kak mnocpenctBoMm nudpakivOHHONW pemIeTKH OINpeAesseTcsl CHeKTPaJbHbI CcOCTaB
OINTUYECKOro M3nydeHusa? B kakom mopsiake pacronaraiorcs IBeTa B JAU(DpPaKIIMOHHBIX
creKTpax?

BeiBenute ¢opmyny g MakcuMyma JIU(PAaKIMOHHONM KapTHUHBI, IOJydyaeMOH C
MOMOILBIO AU(PPAKIIMOHHON PELIeTKH, IPU HAKIIOHHOM Ma/IEHUU Ha Hee JTydel.

Uro Takoe yrjioBas W JIMHEWHas JUCHEPCUU AUPPAKIMOHHOM pEIlIeTKH, Kak OHH
BBIPA)XKAIOTCS M KaK CBSI3aHBI MEXKIY COO0H?

Uto Takoe pazpemraromias CIOCOOHOCTH CHEKTpalibHOTO mpubopa? Kputepuit Panes
Pa3NMYMMOCTH JUIMH BOJH. Kak BbIpakaeTcs pasperiaromas CriocoOHOCTh IU(paKiu-
OHHOM penieTkn?

YeM 00ycroBIMBaeTCS TPEXMEPHOCTh H300paxkeHHs oObekra? [louemy Ha OOBIYHBIX
¢dotorpadusax nzo0paxxeHrus 00bEKTOB IUNIOCKUE, a HE IPOCTPAHCTBEHHBIE?

UYro Takoe romorpaMma M Kak oHa nony4aercs? Kakum oOpa3oM B TOUKaX TOJIOTPaMMBI
peructpupyrorcs gpasbi?

Kak ¢ ronorpammsl BoccTaHaBIUBaeTcs n3oOpaxkeHue odobekra? Uto Oyzmer, ecnu mpu
3TOM BMECTO I'OJIONPAMMBI B II€JIOM MUCIOJIB30BATh €€ MaJIbIi KYCOK?

50



17)

18)

Uto mpencraBnser co0oil roorpaMMa yaajieHHOW TOYKH, PACCEMBAIOIICH KOTCPEHTHBIN
CBET MPU HOPMAJIHHOM MAJCHUH OMOPHOTO ITyYKa Ha MIACTHHKY? OOBSCHUTE MEXaHU3M
BOCCTAHOBJICHHS M300pa)KEHUS C 3TOM rOJIOrpaMMBbl.

[Ipumenenust ronorpaduy B HACTOSIIEe BpPeMsl W TEPCICKTHBBI €€ NPUMEHEHUH B
Oyymiem.

Moasipu3anus cBera

W3yuast 3TOT pas3zien, CTyIEHT JIOJDKEH YSICHUTh, YTO MOMEPEYHOCTh CBETOBBIX BOJIH ObLIa
AKCIICPUMEHTAJIbHO YCTAaHOBJICHA NPU HM3YyYEHUU SIBJICHHS MOJIAPU3AIMU CBETa, KOTOPOE HMEET
OTPOMHOE MPAKTHYECKOe MpUMEHEeHHE. [Ipu u3ydeHun 3TOro sSBJICHHS 0COO00W BHUMaHUE CICAYET
00paTUTh Ha CIOCOOBI IMOJIyYEHHs MOJSPU30BAHHOTO CBETa M NMPUMEHEHHE 3aKOHOB bprocrepa,
Mastoca, Ha sIBJIeHHUE BpaIeHUs TIJIOCKOCTH MOJISPU3ALUY B KPUCTAIIIIAX M PACTBOPAX.

Inan usyuenus memol.

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

[Tonsipr3oBaHHBINA CBET.

Kpyroas u niockas nosisipusanusi.
[TonsipuzaTop.

CreneHnp noaspusanum.

3akoH Mautoca.

[longpuzanus npu OTpaXeHUH U MPETOMIICHUU.
3akoH bprocrepa.

[Tonspuszanus npu ABOMHOM JIy4EIPEIOMIICHUN.
ITpuzma Hukours.

10) Juxpousm.
11) IIpoxoxaeHUE IIOCKOMOISIPU30BAHHOTO CBETA Yepe3 KPUCTAIUTNYECKYIO TUIACTHHKY.

12) BpareHue mI0CKOCTH HOJISIPH3AIUH.
13) Dddexr Dapages.

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

Bonpocw u 3a0anus ons camonpogepxu:

1)

2)

3)
4)

5)

Ha mnytu ecTecTBEeHHOro cBeTa TMOMEIIECHB JBE IUIACTUHKM TypMmanuHa. [locne
MPOXOXKIACHUsSI TUTACTUHKH 1 CBeT MONMHOCThIO monsipu3oBad. Ecimu J; u J, —
Jl

J =
WHTEHCUBHOCTU CBETA, MPOIIEIIEr0 IMIACTUHKH 1 M 2 COOTBETCTBEHHO, U 4
Yemy paBeH yrost Mexay HamnpasieHusmu OO u 0’0’ ?

[Inockononsgpu3oBaHHasi 3JEKTPOMArHUTHAas BOJHA. OJUIMNTUYECKH MOJISIpPU30BaHHAsS
BOJIHA U YCJIOBHUS €€ MOJTyYEHUS.

EcrecTBeHHBIN U NOJIAPU30OBAHHBIN CBET.

[TonydyeHue mONAPU30BAHHOTO CBETAa MPU MPOXOXKIACHUU YEPE3 KPUCTALINYECKUE
IUIACTUHKU U IIPU OTPAKEHUU U IIPEJIOMIIEHUHN HA ITIOBEPXHOCTAX AUAJIEKTPUKOB.

3axoH Mau 1oca.
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6) 3axon bprocrepa.

7) Jloxaszarp, 4TO NpH yIJIe MajJCHUs Jyda CBETa Ha IPaHMIly pas3/iena JBYX Cpel, PaBHBIM
yriry bprocrepa, yroi Mexay OTpake€HHBIM U MPETOMIIEHHBIM JTydoM paBeH 90 rpaaycos.

8) IlpuumHbl pa3nuuus E A8 pa3HbIX HAIIPABJICHUI B aHU30TPOITHOM Cpejie.

9) DuMICcoua AUDICKTPUUCCKOI MPOHUIIAEMOCTH. | TaBHbIC HATIPABJICHHS B KPUCTAILIE.

10) [Touemy B KpucTaiax BEKTOpbI HanpsbkeHHOCTH E u cmemenuss O B oOmieM ciydyae He
COBIIA/IAI0T IO HAIPABJICHUIO?

11) ITouemy B aHO30TPOIHBIX CpelaX CKOPOCTh paclpocTpaHeHHs (a3bl HE COBMAIACT IO
HaIpaBJIEHUIO CO CKOPOCTBIO IIEpEMEILLICHHsI SHEPIUn?

12) Korga u moyeMy IUIOCKOINOJSIPU30BaHHAsI BOJIHA, PACHPOCTPAHSIOMIA’CS B KpUCTAILIE,
packiiafbIBaeTCd Ha JIBE BOJIHBI, PACIPOCTPAHSIOMIMXCS C Pa3lIWYHBIMH  (Da30BBIMHU
CKOPOCTSIMH, U KOTJ[a TAKOTO PA3JI0KEHUS HE IPOUCXOIUT?

13)Uro Takoe omnrtudeckas och Kkpucrtawia? KakuMm cBoiicTBOM o0jamaer BOJIHA,
pacrpoCcTpaHsIoIIasAcs BAOIb 3TON ocu?

14) PacnipocTpaHeHre BOJH B OJHOOCHBIX KpucTamiax. CBoiicTBa OOBIKHOBEHHOH U
HEOOBIKHOBEHHOH BOJIH.

15) Kakue OJHOOCHBIC KPUCTAUIBI HA3bIBAIOTCS  MOJOXKUTCIBHBIMH M  Kakue —
OTpULIATENILHBIMU?

16) Kax BBIMJISIIUT HA OTIBITE TBOWHOE JIy4YelpeIoMIICHHE B KpUCTAILIax?

17) Tonsipu3aiioHHbIE TPU3MBI, ABOSIKOIPEIOMIISIOIINE IIPU3MBI H TIOJISIPOUIBL.

18) Mexanu3m BpallleHHs IIOCKOCTH TOJISIPU3ALUH TPH TPOXOXKICHUM CBETOBOH BOJIHBI
yepe3 cpely ¢ BHEIIHUM MAarHUTHBIM ojieM (siBinenue dapajes).

PacnipocTpaneHue cBeTa B BellleCTBE.

W3yuast 3TOT pas3men, CTYAEHT JOJDKEH YSACHUTh CYLIHOCTh 3JIEKTPOHHOH TEOpUU 3TOrO

SABJICHHA, OTJIMYHUC HOpMﬂJ’ILHOfI JAUCIICPCHHU OT aHoMaiibHOM. Taxxke JOJDKCH YCTKO IMPCACTABJIATDH
cebe Takue IIOHATHA, KaK (1)a3OBa$I U IrpynmoBas CKOpOCTH, 3HATh CBA3b MCXKY HUMH U MOKA3aTb UX
PaBEHCTBO IIPU OTCYTCTBUHU NUCIICPCHUH. CJ'IeI[yeT MNpCACTaBJIATh, YTO IIPU ABUKXCHHU 3aPAKCHHBIX
YJaCTHLl B BCUICCTBC B TOM CJiydac, KOrja UX CKOPOCTH ABMKCHHA NPCBLIIIACT (1)330By10 CKOPOCTH
CBETOBBIX BOJH B 3TOH cpeac, BO3HUKACT H3IIYUCHUC BaBI/IJ'IOBa'qepeHKOBa, KOTOPOC HYKHO
paccMaTpruBaTh KaK KJIACCHYCCKOC ABJICHUC.

I1nawn usyyenus memoi:

1) Jlucnepcus cera.

2) Jlucnepcusi BeliecTBa.

3) I'pymmoBasi CKOPOCTH AIEKTPOMATHUTHBIX BOJIH.
4) DnemeHTapHas YICKTPOHHAS TEOPUSI AUCIICPCHUH.
5) TIlormomenue cBeTa.

6) 3axon byrepa-Jlambepra.

7) ChexTpsl U3ITyYCHUS M TIOTJIONICHUS.

8) Paccesnue cBerta.

9) 3akon Panes.

10) Dddext BaBuiosa-Uepenkopa.

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

Bonpocw u 3a0anus ons camonpoeepxu:

1) MonoxpomaruuecKas BOJHA U €€ CBOICTBA.

2) Yro Takoe qucriepcHs BOJH ?

3) Yro takoe (hazoBasi CKOPOCTH?

4) CrekTpaJbHOE Pa3JI0KEHUE BOJIH M0 YaCTOTAM M €r0 CMBICII.

5) BosHOBOI TAaKeT U €ro CBOMCTBA.

6) Yto Takoe rpymnmnoBas CKOpOCTh?

7) YTO TaKoe ONTUYECKME 3NEKTPOHbI aTOMOB M MONEKY/ U KaK OHW PEArvpytoT Ha BHELLHWE
nepuogmyeckme Bo34encTemna?
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8) Kakasa gucnepcus Ha3blBaeTCA HOPMaAbHOM M KaKas — aHOMalbHOM?

9) Ecnu an1eKTPOMarHUTHaA BOJIHA MafaeT Ha BELeCTBO, TO KaKMe CWUbl AEWCTBYIOT Ha
ONTUYECKME INEKTPOHDbI U KAaKOM BUA, ABUXKEHUI COBEPLUAIOT 3TU 3NEKTPOHDI?

10) KpuBasa 3aBMCMMOCTM KBaApaTa MOKasaTens NpesoM/IeHMA OT YacToTbl Najatolien
BOJIHbI. YKa*KuTe 061acT HOPMasibHOM M aHOMa/IbHOM ANCNepcuu.

11) Noyemy 061aCTM AaHOMANIbHOW ANCMEPCUN ABNAIOTCA U 061aCTAMM NOTNOLLEHMA?

12) 3aKkoH byrepa. Cmbicn KoadduuMeHTa NOrNOLWEHMS.

PA3JEJ 6. 2JIEMEHTHI KBAHTOBOM ®HU3UKMH.

KBanToBo-onTudeckue sisjenus. TemioBoe H3JIy4YCHUE.

HpI/I HU3Yy4YCHUU HaHHOI;'I TEMBI CTYACHT AOJDKCH 3HATHh IMOHATHUC TCIIJIOBOI'O M3JIYUYCHHUSA, 3aKOHBI
TCIIJIOBOI'O HU3JIy4YCHUS. I'maBHBIM B 3TOM TeMe SBISICTCS TOT q)aKT, KTO UMCHHO JJIs1 aACKBAaTHOI'O
OIMMCAaHUsA TCILUIOBOI'O HU3JIYUYCHUA IInank BBOAUT IIOHATHUC 00 HCIIyCKaHHUU CBETAa IIOPOUAMHU, T.C.
kBaHntamMu. Ha ocHoBe (bOpMy.]IH IInanka BBIBOIATCA BCC SKCIICPUMCHTAJIBHBIC 3aKOHBI TCIIJIOBOI'O
HU3TTy4YCHUA.

IInan usyuenus memoi:

TennoBoe u3iryyeHue.

DHepreTuueckas CBETUMOCTb.

HcnyckarenbHass W norjiouiareabHasi CllOCOOHOCTH.
AOGCOTIOTHO YEpHOE TENO.

3akon Kupxroda.

3akoH Credana-bonpumana.

3akoH Buna.

®opmyia Panes-Jxxunca.

®opmyina [Linanka.

CoNoR~ LN E

Pexomenoyemas numepamypa: 3,7, 8,9, 13, 18, 21, 23, 25, 28.

Bonpocul u 3a0anus ons camonposepxu:

1) Yrto Ha3bIBAaETCS TEIUIOBBIM U3TyIEHHEM?

2) Tlepeuncnaure 0COOCHHOCTH TEIJIOBOTO U3JIYYCHUSI.

3) Yto Takoe abCOTIOTHO YepHOE TENI0?

4) Cohopmynupyiite 3akon Kupxroda, 3akon Ctedana-bonbiimMana u 3akoH cMmelieHus Buna.

5) Cdopmynupyiite kBaHTOBYIO rumnote3y [lnaHka.

6) Temneparypa Bepxuux cioeB 3Be3fpl Cupmyca 10 kK. Omnpenenute TOTOK SHEPrUH,
U3y4aeMOM ¢ MOBEPXHOCTH IJIOMIA/bI0 1 KM? 5TOif 3BE3/IBL.

7) Kakyro momnocts m3nyueHuss umeer Cosnme? Wsnydenne CojHIIA CYMTATh OJIHM3KHUM K
n3nyuenuto AYT. Temneparypa nosepxnoctu conxua 5800 K.

8) ®oroH ¢ ATUHOM BOJNHBI |1 MM paccesyicst Ha CBOOOIHOM 3JICKTPOHE MO YIIIOM 90°. Kaxkyto
JIOJII0 CBOEH SHepruu (HOTOH mepeaal JeKTPOHy?

®ororpdext. Poronbl. IPpdext Komnrona.

HpI/I HN3YUCHUU }IaHHOﬁ TEMBI CTYJACHT OOJIPKCH 3HATH ABJICHUSA W OIMMCBIBAIOMICTO €0 3aKOHBI
dorospdexra. OCHOBHON MAEH ITUX 3aKOHOB SABIAETCS TOT (akT, YTO DUHIUTEHH MPennoIoKNI,
YTO CBET HC TOJIBKO UCITYCKACTCA B BUAC KBAHTOB, HO W MMOTJIOMIACTCA aHAJIOTUYHBIMU ITOPUUSAMMU.

ITnan uzyuenus memol:
1. 3akon ¢gorospdekra.
2. Tox HaceImeHusI.
3. ®opmyna DHHIITEHHA.
4. Kpacnas rpanuna ¢potodddekra.
5. ®oTOHHI.
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6. OmnsiT bo3e.
7. Dddexr KommnroHa.

Pexomenoyemas numepamypa: 3,7, 8, 9, 13, 18, 21, 23, 25, 28.

Bonpocwi u 3a0anus ons camonpoeepxu:

1) Jlaiite onpezaencuue BHEIHEro Gorosddexra.

2) Yro Takoe TOK HACBIIICHHUS H 3aJICP)KUBAIOIICE HATPSDKEHUE?

3) Cdopmynupyiite 3akoHbI (oTOdPdeKTa.

4) Kak ¢ moMoInpto ypaBHeHHEe DHHINTEHHA 00BACHUTE 1 1 2 3aKoHbI (hoTodddexTa?

5) Kakwue xapaktepucTuku (POTOHA OMPEACISIOT €0 BOJHOBBIC U KOPIYCKYIISIPHBIC CBOMCTBA?
6) Kakas nonst sHeprum (OTOHA pacxoayercss Ha paboTy BbIXOAa (OTOIIECKTPOHA, €CIIU
KkpacHas rpanuia porodaddexra 307 HM, a MaKCUMaTbHAsT KHHETHYECKast dHeprus 1 sB?

7) Haiitn noctosHHyro IlnaHka, ecid W3BECTHO, YTO AJICKTPOH, BBIPHIBACMBIH M3 MeTaslia
cBeroM ¢ wuactoroit 2,2*10% I, 3a/IepKUBACTCA PA3HOCTHIO NOTEHIMAIOB 6,6 B, a
BBIPBIBAEMBIN CBETOM C YacTOTOMU 4,6*1015F Il 3aJEePKUBACTCS PA3HOCTHIO IMOTEHIIMATIOB
16,5 B.

JKCIepUMEHTAJIbHOEe 000CHOBaHNe KBAHTOBOM Teopun. bopoBckasi Teopust atoma.

[Ipy w3ydyeHUH HAHHOW TEMbl CTYAEHT AOKEH HMETh IMOHSATHE 00 HKCIEePUMEHTaIbHOM
000CHOBaHWU KBaHTOBOH Teopuu. CTyIEHT JODKEH 3HATHh M yMETh IMPUMEHSTH IOJOKEHUS
BopoBckoii Teopun aToMOB.

1Inan uzyuenus memoi:

3aKOHOMEPHOCTH aTOMHBIX CIIEKTPOB.
Mopenu aroma Tomcona u Pesepdopna.
IToctynatel bopa.

KBanToBanue opOuT.

boposckuii  paguyc.

OneiT @panka u ['epua.

Omneit Tepna u I'epnaxa.

NookrwnpE

Pexomenoyemas rumepamypa: 3,7, 8,9, 13, 18, 21, 23, 25, 28.

Bonpocwl u 3a0anus ons camonpogepxu:

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

2) 3anumure 00061eHHYI0 Gopmyny BanbMmepa amst aToma Bogopoa.

3) Cdopmynupyiite moctynaTtsl bopa.

4) Omnwuure Mojesb atoMa Pesepdopaa-bopa

5) Uto Ha3piBaeTCs TJaBHBIM KBaHTOBBIM 4YncioMm? Kakoe cOCTOsIHME aToMa Ha3bIBAaeTCs
BO30Y>KICHHBIM?

6) Haiitu paguyc nepBoit 60pOBCKOH OPOUTHI IS OJHOKPATHO HOHHU3UPOBAHHOTO aTOMa T'eJTUs
U CKOPOCTb 2JIEKTPOHA Ha HEH.

7) AtomapHbIii BOIOPO/, BO30YXKICHHBIH CBETOM ONpPEIEICHHOM UTUHBI BOJIHBI, IIPH MEPEX0/1e
B OCHOBHOE COCTOSTHHE MCITyCKaeT TOJBKO TPHU CIEKTpalbHblE JIMHUU. ONpenennuTh JIMHbI
BOJIH 3TUX JIMHUM U yKa3aTh KaKUM CEPHSIM OHU IPUHAJIEkKAT.

9J1IeMeHTbI KBaAaHTOBOW MeXaHUKH

IIpy w3ydyeHUM JaHHOM TEMBI CTYAECHTbl JOJDKHBI IIOHMUMaThb BOJIHOBYIO IIPUPOLY
AJIEMEHTAPHBIX YAaCTHIl, OCHOBAHHYKD Ha THUNOTe3€ Je-bpoiis, CMbBICI COOTHONIEHUM
HeomnpeaeneHHocTu ['eiizeHOepra U orpaHUuYeHUs, HAKJIAJbIBAEMBIMU UMHU Ha MPOIECC M3YYCHUS
gactull. CTylIeHT NOJDKEH 3HaTh W yMETh NpuUMeHsATh ypaBHeHus lllpenunrepa nmms omucanus
COCTOSIHHUSI YaCTHII.
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IIhan U3y4ernus memol.

CoNOOR~WN P

10

11.

KopryckynsipHO-BOTHOBOH Ayanu3m.

I'unoresa ne-bpoitns.

OneITh 10 AU(PPAKIIUYA KOPITYCKYISIPHBIX TTYyIKOB.
CooTtHomieHue HeonpeaeneHHocTel [ elizenOepra.
BonraoBas pyHKIHS.

Vpasnenue lllpeaunrepa.

CranuoHapHbIe COCTOSTHUSA.

KBanToBanue sHepruu.

CoOcTBeHHbIE QYHKIIMHA U COOCTBEHHBIE 3HAYCHUSI.
YacTuia B 0IHOMEpPHOU NMPSAMOYTOIHHON MOTEHIIUATLHOH sIME.
[IpoxoskaeHue yacTHIIbl Yepe3 NOTEHIIMANbHBIN Oaphep.

Pexomenoyemasn numepamypa: 3,7, 8, 9, 13, 18, 21, 23, 25, 28.

Bonpocul u 3a0anus ons camonposepxu:

2)
3)
4)
5)
6)
7)

8)

9)

Cdopmynupyiite runoresy ne bpoiins

Cdhopmynupyiite 1 3anuMTe COOTHOILIEHHE HeonpeaeneHHocTe ['eifsenOepra.

3anuuuTe cTallMoHapHOe U BpeMeHHoe ypaBHeHus Llpenunrepa

UYro onpezenser KBaapaT BOJIHOBOU GyHKIMU?

MoeT 1 9acTuIa HaXOAUTCS Ha JTHE MOTEHIMAIBHOMN SIMBI?

Kakumu cBolicTBaMu MUKPOYACTHI] 00YCIIOBJICH TYHHENbHBIN 3(PpeKT?

B mnpsMoyroibpHOH MOTEHIMANBHOW sSMe MHMpHHOW | ¢ aOCOJIIOTHO HENMPOHUIIAEMBIMH
creukamu (0<x<l) wHaxomurcsi dactuma B cocTtosHMM n=4. HaliTu BepoATHOCTH
MECTOHAXOKACHUS YacTHIbl B oomactu 1/3<x<lI.

[Ipennonarasi, 4TO HEONPEIEJIEHHOCTh KOOPAMHATHI JABMXKYLIEWCS YacTHLBI paBHA
neOpoIIIeBCKOI UTMHE BOJHBI, OMPEICIIUTh OTHOCUTEIBHYI0 HETOYHOCTH Ap/p UMITynbca
3TOI BEJIMYUHBI.

KoadduumeHnT npoxoxaeHust 3JIE€KTPOHOB Yepe3 HU3KUI TOTEHIMAIBHBIN Oaphep paBeH
KodppuumenTy orpaxenus. OnpeaenuTb, BO CKOJIBKO pa3 KWHETUYECKast SHEPIHsl
AJIEKTPOHOB OOJIbIIE BHICOTHI MOTEHIIMAIILHOTO Oaphepa.

CocTosIHNSI ATOMOB.

[Tpu u3ydeHun NaHHOW TeMbI CTYJIEHT JOJKeH MOHUMAaTh, KAKUMH (DU3MUECKUMHU BEIUYUHAMHU
OITUCBHIBACTCA COCTOAHHUA aTOMOB. CTy,)IeHT JOJI?KCH YMGTI) Ha OCHOBC HOCTy.]'IaTOB Bopa BBIYUCIISTH
COCTOSIHHS aTOMa BOJIOPO/Ia U BOJOPOAONIOA00HBIX aTOMOB.

Inan U3y4erus memaol.

ROoo~Nooa~WONE

0.
11.
12.
13.
14.

ATOoM BomOpoAa.

[ToreHuanbsl HOHU3AUK U BO30YKICHHUS.
KBaHTOBBIE UnCa.

BbIpoXKI€HHBIE COCTOSHHUS.

CreKTphbl CI0KHBIX aTOMOB.

[IInprHa CrIEKTpaIbHbIX TUHUM.
MynbpTUIUIETHOCTD CIIEKTPOB.

CrnuH 251eKTpoHa.

Marueton bopa.

CrniuH-opOUTaIBbHOE B3aUMOCHCTBHE.
DddexTt 3eemana.

ITpuunun [aymnu.

Pacnonoxxenue snemeHToB B cucteMe MeHnpeneesa.
PeHTreHoBcKME CIIEKTPBHI.

Pexomenoyemas numepamypa: 3,7, 8, 9, 13, 18, 19-21, 23, 25, 28.
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2)
3)
4)
5)
6)

7)

8)

Bonpocwi u 3a0anus ons camonpogepxu:

Uro xapakTepu3yroT KBAaHTOBBIE yyclia: TiaBHOe, opOUTanbHOe, MarHuTHoe. Kakue
3HAYEHUS] OHU MOTYT IPUHUMATH?

ChopmynupyiiTe mpaBuio oToopa.

Uro Takoe CIUH JJIEKTPOHA?

B yem cyTh npuHIKIIA HEPAZTUYUMOCTH TOXKIECTBEHHBIX YaCTHUIL?

Cdhopmynupyiite npunimn [aymm.

3aroTHEHHBIA SJIEKTPOHHBIN CJIOM XapaKTepU3yeTcs KBAaHTOBBIM YMCIOM n = 3. YKa3arb
YHCIIO AJEKTPOHOB B ATOM CJIO€, KOTOpbIE MMEIOT OJMHAKOBBIC CIEAYIOIIUE KBAHTOBbBIE
gucna: 1) ms =+1/2;2) m=-2;3)mg=—-12um=0; 4 mg=+t12ul=2.

(Mg — cnMHOBOE MarHUTHOE KBAHTOBOE YHCIIO; M| — OPOMTAIbHOE MAarHUTHOE KBAaHTOBOE
4ucio; | — opOuTanbHOE KBAHTOBOE YHCIIO)

Haiitu 4ynciio 37eKTpOHOB B aTOMax, Y KOTOPBIX B OCHOBHOM COCTOSIHMM 3amnojHeHbl: 1) K-
u L-ciou, 3s- o6onouka 1 HarmoysoBuHy 3p-06oi0uka; 2) K-, L- u M-ciou u 4s-, 4p- u 4d-
000504Ku. UTO 3TO 32 aTOMBI?

MoJieRyJibl.
[Tpu u3yueHuu JaHHOW TEMbI CTYACHT JOJDKEH MOHUMAaTh, B YeM 3aKIIOYACTCSI CII0KHOCTh MIPH
OIMMCAHUHN COCTOAHUA MOJICKYJ U KaKHUe H€O6XOIII/IMI>I AOMOJHUTCIIbHO YUUTBIBATh UX 0COOEHHOCTH.

Inan U3y4ernus memaol.

1.
2
3.
4.
5

1)
2)

3)

Wonnast u KOBaJ€HTHAsT CBS3M aTOMOB B MOJIEKYJIE.

DHeprust AUCCOLMALIIH.

[TonHas sHEPTUsT MOJEKYIIBI.

BpamarensHbie, Koie0aTeaIbHO-BpallaTeNbHbIE U AJIEKTPOHHO-KOJIEOATEbHBIC TIOJIOCHL.
KoMb6uHnanmonHoe paccesiHie cBeTa.

Pexomenoyemas numepamypa: 3,7, 8, 9, 13, 18, 19-21, 23, 25, 28.

Bonpocwl u 3a0anus ons camonpogepxu:

Kakwne crieKTpbl Ha3bIBAIOTCS MOJICKYIISIPHBIMU ?

KakoB MexaHu3M BO3HUKHOBEHUS 3JIEKTPOHHO-KOJIEOATENbHBIX U  KoJeOaTeIbHO-
BpaIaTeIbHbIX CIEKTPOB?

B yem 3akitogaercs siBlieHMEe KOMOMHAIIMOHHOTO PACCEsTHUSI CBETa?

3agauu 119 CaMONPOBEPKH

1. 3BecTHO, 4TO B CIIEKTPE KOMOMHAIIMOHHOTO PACCESHUS IOMUMO HECMEILIEHHON CIIEKTPaJIbHOM
JTUHUH BO3HHUKAIOT KPacHbIE (CTOKCOBBI) U (DUONETOBBIE (AHTHCTOKCOBBI) CIYTHUKH. OOBSICHUTE
MEXaHHU3M MX BO3HUKHOBEHHS U UX CBOMCTBA.

9J1eMeHTblI KBAHTOBOM JICKTPOHUKHU

HpI/I HU3Yy4YCHUU JJaHHON TEMEI CTYACHT JOJIKCH 3HAaTb OCHOBHBIC TIOHATUSA KBAHTOBOM

ANEKTPOHUKHU U YMETh OOBSICHUTH MPUHIIUII JEHCTBUSI Ma3epOB U JIa3€POB.

IIhan U3ydernus memol.

1.

2
3.
4.
5

Briny)1IeHHOE U3ITyYEHUE.

Masepsl.

Jlazepsl.

Hakauka meTacTaOMIbHBIX YPOBHEH.
CBoiicTBa J1a3epHOTO U3ITYUECHHUSI.

Pexomenoyemas numepamypa: 3,7, 8, 9, 13, 18, 19-21, 23, 25, 28.
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Bonpocwl u 3a0anus ons camonpogepxu:
1) UYro Ha3bIBaeTCs BBIHYKICHHBIM U3JIy4CHUEM ?
2) OnuImTe MPUHIUI ICHCTBHS Ma3epoB.
3) OnuumMTe MPUHIMIT ACHCTBUS J1a3epoB. UeM Jiazepbl OTIMYAOTCS OT Ma3epoB ?
4) Tlepeuncinute OCHOBHBIC CBOMCTBA JIA3EPHOTO U3ITy4CHUS ?
5) I'nme mpumeHsieTcst ja3epHOE U3Iy4YeHUE ?

PA3JIEJ 7. PU3UKA TBEPJOI'O TEJIA

DJIeMEeHThbI KBAHTOBOM CTATHCTHKH.

[Ipyn u3ydyeHuun NaHHON TEMbl CTYJIEHT JOHKEH MMETh IMOHATHUS O KBAHTOBOM CTATHUCTHKE.
CTyaeHT AOKEH 3HAaTh M yMETh NPUMEHSTh K PELICHUIO 337a4 KBAHTOBYIO CTATHCTHKY bose-
Olinmreiina u @epmu-Zlupaxa.

Ilnan uzyuenus memoi:
1. KBanTOBas cTaThCTHKA.
2. da3oBoe NpoCTPaHCTBO.
3. OyHKUUs pacupeneneHus
4. Tlonsarue o kBaHTOBOU cTatuctuke boze-Ditnmteitna u @epmu-/lupaka.

Pexomenoyemas numepamypa: 3,7, 8, 9, 13, 18, 19-21, 23, 25, 28.

Bonpocw u 3a0anus ons camonpogepxu:

1) Banummre pacnpeaeiacaue bo3e-DiiHITeliHa 1 00BSICHUTE €0 PU3NICCKHUIA CMBICIT.

2) 3anuumure pacupenencaue Oepmu-/upaka u 00bsICHUTE ero GU3NUECKUIT CMBICI.

3) Kornma pacnpenencuust bosze-Ditnmrelina n ®epmu-/upaka nepexoasT B KIACCHYECKOES
pacrnipenenenue Makcaesia?

4) Ompenenute (yHkuuio pacnpeaeiacaus Depmu-dupaka npu T#0 K a1 371€KTpOHOB,
Haxoaguumxcs Ha ypoBHe @epmu. OObsCHUTE NOTy4YEHHBIN pe3ybTart.

5) OObBsicHuTE HU3NUECKHI CMBICI dHEPrur Depmu.

6) Ompenenute YUCIIO CBOOOAHBIX JJIEKTPOHOB, 3aHUMAIOIINX B CPEAHEM YPOBEHb JHEPTHUH,
paBHOU »Heprun depmu.

Kpucramisi.

IIpyn w3y4eHUM NAHHOW TEMBI CTYIEHTHI JOJDKHBI IMOHUMAaTbh, YTO KIIACCUYECKHM IMOAXOI K
OIMMCAHWIO TEIJIOBBIX CBOMCTB KpHUCTAJIJIOB, OCHOBAHHBIHA Ha MOHGKYHﬂpHO-KHHeTquCKOﬁ TCOpHUn
BEIIECTB, HE OMHUCHIBACT PsJI SKCIIEPUMEHTAIbHBIX JaHHbIX. [103TOMy HEOOXOIUMO MPUMEHSThH
KBAHTOBBIC ITPCACTABJICHUA O BEIICCTBAX, AJId aACKBATHOI'O OIMMCAaHWA KPHUCTAJIJIOB.

IInan uzyuenus memoi:

KonebaHus KpucTanInuecKo pereTk.
Teopus [ebast TEIIIOEMKOCTH KPUCTAIIIOB.
DHeprust HyJeBbIX KOJeOaHHH.

DOHOHBI.

Pacnipenenenne boze-OiiHmTeiiHa.
bo3onsl.

Dddext Meccbayapa.

NoookrwbdPE

Pexomenoyemas numepamypa: 3,7, 8, 9, 13, 18, 19-21, 23, 25, 28.

Bonpocvr u 3a0anus ons camonposepku:
1) OnuumTe OCHOBHBIE MOJIOKECHUSI TEOPHH TeIIOeMKOCTH Jlebast.
2) Yto Takoe xapakTepucTuieckas remreparypa Jledas?
3) Cdopmynupyiite 3akon Jlebdas.
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4) Tlomp3ysice Teopueit TermoeMKocTH JIeOas, BBIYMCIANTD YACIBHYIO TEIIOEMKOCTh
AJIFOMUHUS TIPH TeMIepaType PaBHOM XxapakTepucTruueckoil temneparype Jebas.

5) Ilo Tteopum TtermmoeMkocTH JleOas BBIYMCIMTH MAKCHMAIbHYIO YacTOTYy COOCTBEHHBIX
KonebaHuii B cepebpe, €ClM W3BECTHO, YTO MOJSIPHAs TEIJIOEMKOCTh cepedpa Npu
temrneparype 10 K pasma 1,36 Jx/(Momp*Kr), TemmepaTypa MHOTO MEHbIIE
XapaKkTepucTHYecKon Temmepatypsl Jlebast.

9J1eMeHTbI 30HHOI TCOPUH TBEPABIX TEJI.

HpI/I HU3Yy4YCHUU ﬂaHHOﬁ TEMBI CTYACHTBI HOJDKHBI YCBOHUTH OCHOBHBLIC ITOJIOKCHHA 30HHOH
TECOpHUHN TBEPABLIX TEJI U HAa MX OCHOBEC OIIMCBIBATH CBOMCTBaA IMPOBOAHUKOB, IMOJYIIPOBOJIHUKOB H
AUSJICKTPUKOB.

IInan uzyuenus memoi:

KBanrtoBas Teopusi CBOOOJHBIX NEKTPOHOB B METaJLIE.
Yposens Pepmu.

Pacnpenenenune @epmu-/lupaka.

®EepMHUOHBI.

3anpeleHHbIE 30HbI.

BanentHas 30Ha.

30Ha IPOBOJIUMOCTH.

Noook~owhE

Pexomenoyemas numepamypa: 3,7, 8, 9, 13, 18, 19-21, 23, 25, 28.

Bonpocw u 3a0anus ons camonpogepxu:

1) UYro rakoe ypoBenb depmu?

2) 3anuuure pacupenencaue Oepmu-/upaka u 00bsICHUTE ero GU3NUECKUIl CMBICI.

3) Uro Takoe 3anpeunicHHas 30Ha?

4) Yro Takoe BaJCHTHAs 30HA?

5) Yto Takoe 30Ha POBOAUMOCTH?

6) Tepmanuesblii 00pasen HarpesatoT ot 0 10 17 °C. TlpuHuMast NIUPUHY 3aNPEIIEHHON 30HbI
repmanus 0,72 3B, onpenenute, BO CKOJIBKO pa3 BO3PACTE €ro YAeTbHAast TPOBOJIUMOCTb.

7) OOBsACHUTE M HAPUCYHTE HAa 30HHOW CXeMe MOJIOKEHUE YpoBHs DepMu IS AIEKTPOHHOTO
Y IBIPOYHOTO TIOTYNPOBOIHUKOB: 1pH 0K ¥ MpH MOBBIIIEHUH TEMIIEPaTypHhI.

8) OmpenenuTh MIMPHHY 3aMPEIICHHON 30HBI KPUCTAJUIA KPEMHHs, €CIH TPH TeMIepaTypax
600 K u 1200 K ero ynmenbHbIe MPOBOAMMOCTH COOTBETCTBeHHO paBHbI 20 CMm/M u 4095
Cm/m.

JIEKTPONPOBOAHOCTH METAJIOB U MOJYIIPOBOAHUKOB

I[Ipy  w3yyeHMW  JAHHOW TEMBl CTYIAEHT JOJDKEH 3HaTh  KBAHTOBYK)  TEOPHIO
ANEKTPOMPOBOJHOCTH  METAJIOB W TMOJXYNPOBOJAHHMKOB, yMETb  OOBSCHATH  SIBICHHUE
CBEPXITPOBOJUMOCTH.

IInan uzyuenus memoi:

ONEKTPONPOBOAHOCTH METAILIOB.
CBepXIpoOBOIUMOCTb.

J{pIpo4Hast IpOBOJUMOCTD.

PexoMOuHaIMs IbIpKH U CBOOOAHOIO AJIEKTPOHA.
IIpuMecHas MpoOBOAUMOCTb.

[IpuMecHbIe SHEPreTHYECKNE YPOBHH.
TemneparypHble 3aBUCUMOCTH ITPOBOJAUMOCTH.

NoookrwbdPE

Pexomenoyemas numepamypa: 3,7, 8, 9, 13, 18, 19-21, 23, 25, 28.

Bonpocwi u 3a0anus ons camonpoeepxu:
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1)

2)
3)
4)
5)
6)

7)

Kak Ha oCHOBE KBAaHTOBOH TEOPHH AJIEKTPOIPOBOJHOCTH METAJUIOB OOBSICHUTH
3aBUCUMOCTH YAEIbHON MPOBOAMMOCTH OT TEMIIEPATYPHI?

OOBsicCHUTE SIBJICHUE CBEPXITPOBOJIUMOCTH.

YeMm 00ycin0BICHA TPOBOJUMOCTH COOCTBEHHBIX OTYIPOBOTHUKOB?

KakoB MexaHU3M IBIPOYHOH  MPOBOAMMOCTHU HOJTYIPOBOIHUKOB?

KakoB MexaHM3M NPUMECHOM MTPOBOIUMOCTH TOIYIIPOBOAHUKOB?

Omnpenenute CONMPOTHBICHUE KPEMHHEBOrO oOpasna (IIUprHA 3amlpelieHHONW 30HBI paBHA
1,12 3B) npu temmneparype 23°C. Jlnuna obpasua paHa 10 MM, IIIOMmIaab MOMEPEIHOTO
ceuenns — 1 Mm% T10ABIKHOCTD 371eKTpOoHOB paBHa 3400 CMZ/(B-C), IeIpok — 1900 cM?/B-c.
OddekTrBHAsS IJIOTHOCTh COCTOSIHUH B 30HE MPOBOJAMMOCTH paBHA 2,810 M3
3¢ heKkTHBHAS INTIOTHOCTH COCTOSIHUN B BaJICHTHOM 30HE paBHA 10% M3,

CpaBHMTE BBIpQKEHUS JUIS YICIBbHOW DSJICKTPUYECKOH MNPOBOJUMOCTH MeETajula I10
KJIACCUYECKON M KBAHTOBOW TEOPUHU M OOBSICHHUTE, YEM OTIUYAIOTCS OHU IO (PU3HUECKOMY
COJICPKAHUIO.

KoHTakTHBIE H TEPMOIICKTPUYICCKUEC SABJICHUS.
HpI/I HN3YUCHUHN JTQHHOM TEMBI CTYACHT HOOJDKCH 3HAaTb CYTb KOHTAKTHBIX SIBJICHUM B
IMOJIYITPOBOAHUKAX U TCPMOIJICKTPUUCCKHUEC ABJICHHA.

Inan U3yd4ernus memol.

1.

2
3.
4.
5

Pabora BeIXO/A.

TepMoaneKkTpoHHas IMUCCHSL.

KoHTakTHas pa3HOCTh MOTEHIIHAJIOB.

KoHTakTHBIC SIBIICHUST B IMOJTYIPOBOJIHHUKAX (p-N MEPEXOIbI).
TepMoaieKTprUUeCKHe SBICHUS.

Pexomenoyemas numepamypa: 3,7, 8, 9, 13, 18, 19-21, 23, 25, 28.

Bonpocul u 3a0anus ons camonposepxu:

1)
2)

3)
4)
5)
6)

7)

Yro Takoe paboTa BBIX0/Ia JIEKTPOHOB M3 METAIJIOB U IOIYIIPOBOAHUKOB?

Yro Takoe KOHTAaKTHas pa3HOCTh mnoTeHuuanoB? Cdopmynupyiite NpUUMHBL ee
BO3HHUKHOBEHHS.

Cdopmynupyiite 3akons! Bonbra.

B 4em 3akitogaercs siBIIEHUE TEPMODIIEKTPOHHON SMUCCHU?

Oxapakrepu3syiTe TepModiekTpuueckue sipinenus (3eedeka, [lenbthe, TomcoHa).

Jig  u3MepeHHss  TEeMIEpaTypbl  MCIONb3yeTcs  TepMomapa  XpPOMEJb-KOIElb,
muddepeHanbHas TepMOo-3./1.C. KOTOPOil B M3MepsieMOM HHTepBaie paBHa 69,5 mxB/rpan.
Onpenenuth, Kakyrl TEMIIEpaTypy HUMeN U3MepsieMblii OOBEKT, €Clii M3MEpEeHHas TepMo-
3.J1.C. OKazajach paBHoOM 6,95 MB, a "xonoausiit" cnaii umen Temnepatypy 0°C

3aMKHyTasg I€lb COCTOUT M3 JIBYX Ppa3JIMYHBIX MOJYNPOBOJHUKOB. KoHIEHTpamus
JJIEKTPOHOB IPOBOJAMMOCTUA B IIOJNYIPOBOJHUKAX paBHA 10* M2 u 10%® u?
COOTBETCTBEHHO. OIpeAenuTs TEPMO-3.1.C., BOZHUKAIOIIYI0 B ITOW LENH, €CIU pa3HULA
TeMIeparyp KOHTakToB pasaa 100° C.

PA3JIEJ 8. ATOMHOE AAPO U DJIEMEHTAPHBIE YACTUIIBI.
COBPEMEHHASA ®U3NYECKAS KAPTUHA MUPA.

ATOMHOe Aapo.

[Ipu n3ydyeHun JaHHOW TEMBbI CTYJEHT JIOJHKEH 3HATh MOHATHS HYKJIOHA, COCTaB sA/pa, MOJEIU
sapa. CTyIeHT JOJKEH YETKO MOHUMATh MPHUPOAY CHUJ, YACPKUBAIOIIMX HYKJIOHBI B SApPE, U UX
xapaktepucTukd. CTyAeHT MOJDKEH yMeTh peliaTh 3aJadd Ha ompeaeiieHune aedekra sapa u
OLICHUTh YHEPTreTUYECKUN BBIXOJI AJIEPHOMN pEaAKIINH.

Iinan U3ydernus memaol.
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CoNO~WNE

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

7)

Hyxknonsl.

Pasmepsl sanep.

Cnun sanpa.

Macca u sHEprus CBs3H.

JledekT macchl.

Jlenenue TSHKENbIX U CUHTE3 JIETKUX sJIEp.
SInepHble CUIIBI.

Mogenu snpa.

Me3oHbI.

Pexomenoyemas numepamypa: 3,7, 8, 9, 13, 18, 19-21, 23, 25, 28.

Bonpocwi u 3a0anus ons camonpoeepxu.

Yto Takoe HyKJIOH?

Kaxk onpenensiercst sneprust csizu siapa?

Urto Takoe nedeKT Macchl spa?

[lepeunciure OCHOBHBIE CBOMCTBA SIACPHBIX CHIL

Onumure KaneiabHy0 U 000JI0YEYHYI0 MOJIETH SApa.

Onpenenuth MUHUMAIbHYIO 3HEPrUi0, HEOOXOIUMYIO JJIsl TOro, YTOOBI paclenuTh SAPO
aToma yriepojaa 12Ce na 1pa PaBHBIX OCKOJIKA.

OrnpenenuTh SHEPTUIO SAAECPHOU pPeaKuu °Be (n, vy) 9B, eciu usBectHO, UTO SHEPTHUsl CBSI3U
Ecs anpa °Be paBHa 58,16 M»B, a sanpa g _ 64,98 Mb»B.

Pa}lI/IOZIKTI/IBHOC H3JJYyYC€HHUE U €10 BU/IbI.

HpI/I HU3YyUCHUU I[aHHOﬁ TEMbI CTYACHT HOJIZKCH YCTKO YACHUTD SBJICHUC PAAUOAKTUBHOCTH U
(1)I/ISI/IT-IGCKI/IX BCJIMYHMH, XapaKTCPU3YIOIIUX 3TO SABJICHUC. CTyI[eHT AOJDKCH YMETDh IIPUMCHSATH 3aKOH
PaaruOaKTHBHOI'O paciiaja Iipyu pCuICHHUU 3a/1a4.

Inan U3Y4UEHUA meMbl.

ONoGa~WNE

1)
2)
3)
4)
5)

6)

7)

PannoakTuBHOCTSG.

IlocrosiHHas pacnaza.

Anbda, Oeta 1 raMma-u3ITydeHHUS.
Anbda-pacnan.

bera-pacnan.

3aKOH paZiMOAaKTUBHOIO pacnaja.
[IpaBuna cmenienusl.

HelitpuHo 1 aHTUHENTPHHO.

Pexomenoyemas numepamypa: 3,7, 8, 9, 13, 18, 19-21, 23, 25, 28.

Bonpocw u 3a0anus ons camonpogepxu:

UYro Takoe panInoakTUBHOCTL? PajimoakTuBHOE N3TydeHnEe?

CdhopmynupyiiTe mpaBuiIo cMeIIeHus 1715 adbda-pacnaja.

ChopmynupyiiTe mpaBuIo cMelieHus st 6eTa-pacnaja.

[To kakOMy 3aKOHY U3MEHSETCS CO BPEMEHEM YHCIIO HEpacHaBIIMXCcs aTOMOB HYKJIHa?
AKTHBHOCTh HEKOTOPOTO M30ToMa 3a BpeMs 10 cyTok ymenbmniach Ha 20%. OnpenenuTsb
MeproJT MOIypacnaaa 3TOro U30ToIa.

Kakas 9acTp Ha4abHOTO KOJMYECTBA aTOMOB PaCIaacTcsl 3a OJMH TOJ B PaIHOAKTHUBHOM
usotone Topus “2Th?

[Tonw3ysick Tabnuieit MeHaeneesa u mpaBUjaMu CMEIICHUS, OMPECINTE, B KAKOH

dJIeMeHT mpeBparaercs >oU rocie Tpex ab(a- i ABYX 6eTa- paciasioB.
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SlnepHble peakuMy U UX OCHOBHbIE THIIBI.

IIpyn n3yd4eHUM TeMBbl CTYACHT IOJDKEH 3HATh IOHATHE SACPHOM PEAKLUH, OCHOBHBIC THIIBI
sAepHbIX peakiuid. CTyIeHT JOKEH YMETh pelIaTh 33/laud Ha TEMY SIAEpHBIN peakuuu. Takke
CTYACHT JOJDKCH HMETh IPCACTABIICHHUC 06 HI[GpHOfI OHCPICTUKE. O €€ IMPCUMYLICCTBAX H
HEJ0CTaTKaX.

Ilnan uzyuenus memoi:
1. Peakuus nenenus sjpa.
2. llenHas peakius AejeHUSI.
3. TlonsiThe 0 smepHOI PHEPrETHKE.
4. TIpoGyieMbl yIpaBsieMbIX TEPMOSACPHBIX PEAKIIN.

Pexomenoyemas numepamypa: 3,7, 8, 9, 13, 18, 19-21, 23, 25, 28.

Bonpocwi u 3a0anus ons camonpoeepxu:

1) Yrto Ha3bIBaeTCS SACPHBIMU PEAKIIUAME?

2) Ilepeunciaure OCHOBHBIC TUIIBI SICPHBIX PEAKIHN.

3) B uem 3akirodaeTcs peakiys AeJIeHus sapa?

4) B uem 3akitoyacTcs ICIHAs PeaKIus JACICHUs sapa?

5) B oaHOM axTe JAeNeHHUs sapa ypaHa 23 ocoGoxaaercs sueprus 200 MoB. OmnpenenuTs:
1) sHepruto, BEACIAIONIYIOCS MPH JIEJICHUU BCEX SIJIEP 3TOr0 M30TOMNA ypaHa Maccou 1 kr; 2)
Maccy KaMEeHHOIO YISl ¢ yIelIbHOU TeruioToil cropanus 29,3 MJIX/Kr, SKBUBaJIEGHTHOTO B
TEIJTIOBOM OTHOIIEHUU | KT ypaHaZ?’SU.

6) Cuwrtasi, 9TO B OJJHOM aKTe JICJICHHS spa ypaHa 25U ocBoGoxnaercs sueprus 200 MoB,
OIpEeAEIUTh MAacCy 3TOr0 M30TOMNA, NOJBEPTLIETOCs JEIEHUIO IIPH B3pbIBE AaTOMHON O00MOBI
C TPOTHUJIOBBIM 3KBHUBAJICHTOM 3'10° kr, eciay TeIUIOBO SKBHBAICHT TpoTuia paseH 4,19
MJIx/KT.

7) Omnpenenuts dHepruo saepHoil peaxuun “Be (n, ) °B, ecin usBecTHO, 4TO SHEPrUs CBS3M
Ecs. ampa °Be paBHa 58,16 M»aB, a siapa g _ 64,98 M»B.

JieMeHThI (PU3MKH 3JIeMEHTAPHBIX YaCTHIL.

IIpn u3ydyeHMM NaHHOM TEMBI CTYAEHT JOJDKEH 3HAaTh, YTO IIPOTOHBI W HEUTPOHBI HE
SBJISIIOTCS] HEJIEIMMBIMU YacTULIAMH, a COCTOSIT B CBOIO ouepesib U3 0osiee 3JeMEHTapHbIX YaCTHIl —
KkBapKoB. CTY/IEHT AOJKEH 3HaTh OCHOBHBIE XapaKTEPUCTUKHU 3JIEMEHTAPHBIX YaCTHII.

IInan uzyuenus memoi:
1. Kocmuueckoe u3iyueHHe.
2. Turbl B3auMOICHCTBUS DIIEMEHTAPHBIX YaCTHII.
3. YacTHiubl M aHTUYACTHULIBL.
4. Knaccudukanus 31eMeHTapHbIX YacTHII.
5. Ksapku.

Pexomenoyemas numepamypa: 3,7, 8, 9, 13, 18, 19-21, 23, 25, 28.

Bonpocvr u 3a0anus ons camonposepku:

1) Kakue Tumbl B3aUMOJCHCTBUS OCYIISCTBISIOTCS B MPUPOAEC W Kak HX MOXKHO
OXapaKkTepUu30BaTh?

2) YacTullbl ¥ aHTUYACTHUIIBI

3) IlpuBenute KinaccupUKAIMIO FTEMEHTAPHBIX YaCTHII.

4) Kakue 3aKOHBI COXpPAaHEHHS BBITIOJNHSAIOTCS JUIS BCEX THIIOB  B3aUMOJCHCTBUI
9JIEMEHTAPHBIX YaCTHUIL?

5) Kakue XapakTEepUCTHKU SIBISIOTCS JJIsl YaCTHIl ¥ QHTUYACTHI[ OJMHAKOBBIMU? A Kakue -
pasHbIMU?

6) 3auem Hy)KHA THIIOTE3a O CYIIECTBOBAHUK KBAPKOB? UTO 0OBACHICTCS C €€ TIOMOIIBIO?
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7)

8)
9)

IIpu 3axBaTe NPOTOHOM OTPHULIATEIILHOTO MIOOHA 00pa3yeTcs HEHTPOH U ellle OJHA YaCTHIIA.
3anuuuTe 3Ty peakLyIo U ONPEAEIUTE, YTO ITO 33 YaCTULIA.

3anuImTe CXEeMBbI pacraia MOJOKUTEIBHOIO U OTPULIATEILHOTO MIOOHOB.

[lepeuncnnre OCHOBHBIE CBOMCTBA HEHUTPUHO M AHTUHEUTPHHO M OOBSCHHUTE, Ye€M OHHU
OTJIIMYAIOTCS 110 COBPEMEHHBIM IIPEJICTABICHUSM JIPYT OT Apyra.

BeniecTBo B 3kcTpeMaJIbHBIX YCJIOBHUSIX.
[Ipu u3ydyeHUM NAHHON TEMBbI CTYIAEHT JOJKEH MOHUMATh, YTO MPOUCXOJIUT C BEIIECTBOM,
HAXOJSIIEMCS B SKCTPEMAIbHBIX YCIOBHSIX.

Inan U3y4ernus membvl.

1.

2
3.
4.
5

BemecTBo npu CBEpXBBICOKMX TEMITEpaTypax M INIOTHOCTSX.
KapnukoBsie Oesbie 3BE3Ibl1.

HeittponHoe cocTosiHuE BEIIECTBA.

[Tynbcapsr.

BeitiecTBO B CHIIBHBIX 3JIEKTPOMArHUTHBIX TOJISX.

Pexomenoyemas numepamypa: 3,7, 8, 9, 13, 18, 19-21, 23, 25, 28.

Bonpocul u 3a0anus ons camonposepku.:
1. Yto Takoe KapJIUKOBEIC OCIIbIC 3BE3/IbI?
2. OnuiuTe HEUTPOHHOE COCTOSTHUE BEIIECTBRA.
3. Uto Takoe mynbcap?

PasBuTHe npeacraBiennii 00 ycTpoiicTBe BceJIeHHOM.
[Ipy wW3ydyeHMH JaHHOW TEMBbI CTYAEHT JOJDKEH HMETh IMpelcTaBieHne o0 YCTpOHCTBE
BceneHHO Ha COBPEMEHHOM YPOBHE UCCIIEI0BAHUM.

Inan U3yd4ernus memaol.

1.

2.
3.
4

1)
2)
3)
4)

5)

Hayu4nsle nmpeacraBieHys ApeBHETO MUPA.

[IpencraBnenus snoxu HerotoHa.

Pacmnpenue BeeneHHOM.

CoBpeMeHHbIE NPEeACTAaBIECHUSI O BOSHUKHOBEHUHU U Pa3BUTUU BCEJICHHOM.

Pexomenoyemas numepamypa: 3,7, 8, 9, 13, 18, 19-21, 23, 25, 28.

Bonpocul u 3a0anus ons camonposepxu:

Chopmynupyiite nmpencraBienus snoxu HetotoHa 06 yctpoiictBe Beenennoit

Urto Takoe pacmmpenue BeeneHHON 1 Kak OHO TTPOUCXOIUIIO?

CdhopmynupyiiTe COBpeMeHHbIE TIPEACTABICHUS O BOSHUKHOBEHUH U Pa3BUTUN BceneHHOH.
Onpenenure, kKakoil Bo3pacT OyneT umeTh Beenennasi, eciu BeIMurHa MOCTOSsHHOM Xab0ma
paBHa 70 km/(cMrc) ( 1 nc = 3,26 cBeTOBOTO roja).

Ouenute Temneparypy BceneHHoOW B MOMEHT  BpPEMEHHM, COOTBETCTBYIOIIUMN
BO3HHUKHOBEHHIO "PEIMKTOBOIO" U3ITy4EeHHUS.

Cospemennas ¢pusnyeckasi KapTHHA MUpa.
IIpn n3y4eHnu TaHHON TEMBI CTYAEHT JOJHKEH UMETh IPEICTABIEHHE O COBPEMEHHOU
¢du3nveckoil kapTUHE MUpa U MpodieMax (GU3UKU SJIEMEHTAPHBIX YACTHIL.

Iinan U3y4erus memabvl.

1.

2.
3.
4

BemectBo 1 moie.

®du3uKa 3JIEMEHTAPHBIX YaCTULL.

KBapkn.

I'paBUTaIIMOHHOE, DIIEKTPOMATHUTHOE, CHIILHOE U c1ab0e B3auMOICHCTBUSI.
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Pexomenoyemas numepamypa: 3,7, 8, 9, 13, 18, 19-21, 23, 25, 28.

Bonpocul u 3a0anus ons camonposepxu:

1) OnwuiuTe rpaBUTAIIMOHHOE B3aMMOJIECHCTBHE.

2) OnuumTe EKTPOMArHUTHOE B3aUMO/ICHICTBHE.

3) OmnuiuTe CUIBHOE B3aMMO/ICHCTBHE.

4) Omnwumure c1aboe B3aMMOCHCTBHE.

5) Ilepenocurkamu c1ab0ro B3aMMOIEHCTBHS SIBIISIOTCS TSHKENbIE BEKTOPHBIE 0030HBL. Pannyc
JEUCTBUS CJIabOTr0 B3aWMOJICHCTBHS HE TPEBBIIIACT 10720 M. [Tonp3ysiCh COOTHOILLIEHUEM
HEONpPEIENEHHOCTE W UCIHOJIb3ysl TOHSATHE "BUpPTyajbHas 4YacTulA", OLIEHUTE Maccy
YaCTHIL, SBJISIOMINXCS IEPEHOCUYUKOM CJ1a00r0 B3aUMOICHCTBHUS.

6) Ilepeuncnure, KaKue BEIUIUHBI COXPAHSIIOTCS ISl TPOIECCOB B3aUMOIPEBPAIIaCMOCTH
3JIEMEHTAPHBIX YaCTHII, 00YCIOBICHHBIX CI1a0BIM U CHUJIBHBIM B3aUMOJICHCTBUSIMH.

7) Ilodyemy moHamoOMIOCh BBEJACHUE BHYTPCHHUX XapaKTEPUCTHK KBAPKOB — IIBETA U

o4apoBaHus?
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