MunucrepcTBO 00pa3oBaHus U Hayku Pecryonnku Kazaxcran

KaparananHcknii rocy 1apCTBEHHBIA TEXHUYECKUN YHUBEPCUTET

«YTBepKIaI0»

IIpencenarens YuyeHoro cosera,
pekrtop, akagemuk HAH PK
I'azanues A.M.

« » 2013r.

MMPOTPAMMA OBYUYEHHS MO JUCHUTIJIMHE JJISI CTYIEHTA
(SYLLABUS)

o qucuumuinge Fiz 1204 «Dusnkay
JUTSI CTYZICHTOB CTICITHAIBHOCTH
5B071100 "T'eone3us u kaprorpadus"

I'opHbIil HHCTUTYT

Kadenpa duzuku

2013



IpeaucaoBue

[Iporpamma oOyueHust o qucuuIuinHe s cryqenta (syllabus) paspadorana: npo-
dbeccopom CmuprOBBIM FO.M., ctapmumu npenogaBarensmu Con T.E., bumGeToBoit

I'M.

Ob6cyxnena Ha 3acenanuu Kadeapsl GU3NKH

[Iporokoi Ne OT « » 2013 .

3aB. kadenpoit Cmupnos HO.M. « _» 2013 r.

OnoOpena metouyeckum 0r0po MHCTUTYTa TeIeKOMMYHUKAIIUMA, SHEPTETUKH, U aB-

TOMAaTHUKHU
IIpoToxomn Ne OT « » 2013 .
[Ipencenarens Tenuypuna A.P. « _» 2013 .

CorunacoBan ¢ kadeapoit «Mapkuipeiaepckoe 1e10 U Teo1e3us»

3aB. kadempoit HuzamermmaoB ®.K.  «  » 2013 r.




Caenenus o npenoaasartese  KOHTAKTHasi ”HGopManus

CmupHoB FOpuii MuxaitnoBuy, npogeccop, A.1.H., Con T. E., crapmmii npemno-
nasarelnb, bumberosa .M., cTapimii npemnoiaBaTeb.
Kadenpa pusuku naxonurcs B 1 kopnyce Kapl'TV (r. Kaparanaa, byasap Mupa,
56), aynutopus 408, kontakTHbIN Tenedon 565931, 106. 2027, dakc: 83212565234.
Onextponnas noura: [VC@KSTU.KZ.

TpynoéMKOCTh IMCIHUIIIHHBI

2 Bun 3ansaTuii Ko- 06
= -
s KOJIMYECTBO KOHTAKTHBIX L ®op
o,
5| & 4acoB KOJIHU- ae- | o Ma
S| s /. 4eCTBO | BCErO | CTBO KOH-
5| S/ & npakTu- | Jabopa- nu4e-
@) S | JICK- 4acoB | 4YacoB | 4Ya- TpOJa
=2 4YeCKUe | TOpHBIC CTBO
8 | WM | amia | samsmus | OO0 €08 qacos | 7
< CPC
3
2 5 15 15 15 45 90 45 135 | Oks.

XapakTepuCTHKA JUCUMILIMHBI

Jucunnimaa «Pu3rMKa» COBMECTHO C KypCaMU MATEMAaTHUKU U TEOPETUUECKOU
MEXAHUKH COCTABJISIET OCHOBY TEOPETHYECKOW ITOJATOTOBKM HMHKECHEPOB U UIPAET
posib GyHIAMEHTAJIBHOM 0a3bl MHKEHEPHO-TEXHUYECKON JEATEIIBHOCTH BBIITYCKHH-
KOB BBICIICH TEXHUYECKOMN IIKOJIBI JIFDOOTO TTPOQuIIs.

Heap quCHMIINHBI

[enpro n3y4eHus: JaHHOW TUCIUIUIUHBI SBIseTCS (HOPMHUpPOBaHUE y OaKaIaBpOB
MPEJICTaBICHUS O COBPEMEHHON (PU3NYECKOW KapTUHE MHUpPAa U HAYYHOTO MHUPOBO3-
3peHus, 3HAHUW M YMEHUU HMCIOJIb30BaHUS (YHIAMEHTAIBHBIX 3aKOHOB, TEOPHIA
KJTACCUYECKON M COBPEMEHHOW (DM3WKH, a TaK’Ke METOAOB (PU3UUYECKOTO HUCCIEA0BaA-
HUS KaK OCHOBBI CUCTEMBI MPOPECCUOHATBHON JESTEITHHOCTH.

3agauu JMCUMNJIMHBI

3aaun IUCUUILTUHBI CIIEAYIOIINE:

- CO3/IaHKE Yy CylIaTesIei OCHOB JJOCTATOYHO IIHWPOKOI TEOPETUUECKOH MoAro-
TOBKH B 00J1IacTH (DPM3UKHU, MMO3BOJISIONICH OyAyIIMM HMHKEHEpaM OpUEHTHUPOBATHCS B
MOTOKE HAyYHOW U TEXHUUYECKON HH(popMaIK U 00ecTieynBaroIieid UM BO3MOKHOCTb
NPUMEHEHUS HOBBIX (PM3NYECKHX MPUHIMIIOB B T€X OOJACTSIX TEXHHUKH, B KOTOPBIX
OHU CIIELUAIN3UPYIOTCS;

- popmupoBaHue y 6akagaBpOB HAyUYHOTO MBILIUICHHUS, B YACTHOCTH, IPaBUIIbHO-
ro MOHUMAaHMs TPaHUI] IPUMEHUMOCTH PA3IMYHbIX (PU3NYECKUX MOHATUH, 3aKOHOB,
TEOpUN U yMEHHE OLICHUBATH CTEMEHb JOCTOBEPHOCTH PE3YJIbTATOB, NOJYUYEHHBIX C
MOMOIIBIO SKCTIEPUMEHTAIBHBIX WM MATEMAaTHYECKUX METOJ0B MCCIICAOBAHNUS;

- YCBOEHHUE OCHOBHBIX (PM3MUYECKUX SBIICHUI, 3aKOHOB KJIACCUYECKOM U COBpe-
MEHHOU (PM3HUKH, METO/I0B (PU3UUYECKOTO HCCIEAOBAHNUS;




- (popmupoBaHUE Y CTYIEHTOB MPUEMOB M HaBBIKOB PEILICHUSI KOHKPETHBIX 3a/1a4
U3 pas3HbIX 00JacTeil (U3MKH, MOMOTAIONIMX UM B JAbHEHIIEM peliaTh HHKEHEep-
HbIC 3a71a4U;

- O3HAKOMJIEHHE CTYJEHTOB C COBPEMEHHOW HAy4HOM amnmapaTypoil, BbIpabOTKa
HaYaJIbHBIX HABBIKOB IIPOBEACHUS DKCIIEPUMEHTAIBHBIX HAYYHBIX HCCIECIOBAHUN
pa3IMyYHbIX (PU3UUYECKUX SIBICHUN U OLIEHKH MTOTPEIIHOCTH U3MEPEHUH.

B pe3yinbrare u3ydeHus IUCUMIUIMHBL CTYIAEHTHI JOJKHBI:

MMETh MPEJICTABIECHUE O:

- TPaHMIAX TPUMEHUMOCTH PA3IUYHBIX (U3UYECKUX TMOHSATUN, 3aKOHOB, TEO-
puii; 00 OLIEHKE CTENEHU JOCTOBEPHOCTH PE3YyJbTAaTOB, MOJYYECHHBIX IKCIIEPUMEH-
TaJIbHBIMU WJIA MATEMATUYECKUMH METOJAMHU HCCIIECIOBAHUS,

3HaTh:

- OCHOBHBIC (PM3UYECKHE SIBICHUS M 3aKOHBI KJIACCHYECKOM H COBPEMEHHOMU
bu3HKH; METOIBI (PU3UIECKOTO UCCIEAOBAHMS; BIUSHUE (DU3UKH, KaK HAYKH, HA pa3-
BUTHE TEXHUKU; CBSI3b (PU3UKU C JPYTUMH HAyKaMU U €€ POJib B PEIICHUM HAYUYHO-
TEXHUYECKUX MPOOJIEM CIEeIHAIbHOCTH;

YMETh:

- UCTIOJIb30BATh COBPEMEHHbIE (PM3MUECKUE MPUHIIMIBI B T€X 00JaCTsIX TEXHU-
KU, B KOTOPBIX 00yYaroluecs Crnelualin3upyrorcs; GopMyIupoBaTh 3aKOHbI (PU3UKH;
ONPENEIIATh BEIUUMHBI, ONKUCHIBAIOIINE SIBJICHUS U 3aKOHBIL;

- YCTaHaBJIMBATH CBA3b MEXKJY HHUMH (BBIPaKaTh 3Ty CBSI3b AHAJIUTHUYECKH,
rpaduuecku, CIIOBaMHM); U3JIaraTbh OCHOBHOM TEOPETHUUECKUN U DKCIIEPUMEHTAIbHBIN
MaTepHall ¢ OObSICHEHUEM U MIPUBEJCHUEM MPUMEPOB; MPUMEHATh OCHOBHBIC 3aKOHBI
Y TIPUHIUIB PU3KUKH B CTAHIAAPTHBIX CUTYAIUSX; CTPOUTHh MOJENb (PU3HUUYECKOTO SB-
JIEHUSI C YKA3aHUEM TPAHUIbI IPUMEHEHUS;

MPUOOPECTH MPAKTUUECKUE HABBIKU:

- TIPOBE/ICHUS SKCTICPUMEHTAIBHBIX HAYYHBIX MCCIICOBAaHUN (PU3HUECKUX SIBIIC-
HUA TyTEM: MIAHUPOBAHUS DKCIIEPUMEHTa (YaCTUYHO); 3alUCU PE3yJIbTaTOB U3Me-
peHuit; 00pabOTKX U OIIEHKH MOJYYEHHBIX PE3yJbTAaTOB MPHU PEIICHUU 33/1ad U Mpo-
BEJICHUU YKCIIEPUMEHTA,;

- cocTaBlIeHHUsI TabauIl U TrpadUKOB; OIEHKA TOYHOCTH COBMAJCHHS IKCIIEPH-
MEHTOB C TEOPETUYECKUMU JAHHBIMH.

IIpepexkBU3UTHI
JIist u3y4yeHus: MaHHOW NUCIMIUIMHBI HEOOXOAMMO YCBOCHHE CICAYIONIUX JTUC-
LUILUIMH (C yKa3aHUEM pa3esioB (TEM)):

Jucuurminna HaumenoBanue paszenos (Tem)

MaremaTtuka BekTopHas anreOpa U 3J1eMEHTBI BEKTOPHOT'O aHAJIM3A.

HuddepennmanbHoe ucuucieHue (QyHKIUM OTHOW M He-
CKOJIBKMX TIEPEMEHHBIX.




WuTerpanbHoe ucuncieHne GyHKIUN OJHOM M HECKOJIBKUX
NIEPEMEHHBIX.

Ilonsitue o poTope, IUBCPICHIHUU, TPAAUCHTC.

Pemenne OOBIKHOBEHHBIX AU(PepeHIInaNbHBIX YpaBHEHUI
IIEPBOI'0 W BTOPOT'O MOPSAKOB.

IHocTpekBU3UTHI

3HaHWUsA, MOJYyYEHHBIE NPU MU3YYEHUH IUCHUIUIMHBI «DHU3MKa » UCIOJB3YIOTCS
IIPU OCBOEHUH CIENYIOINX AUCLUILINH:
1. WnxenepHas reonesusl.
2. T'eope3nyeckue pabOThI MPU MPOMBIIUIEHHOM U TPa)KJaHCKOM CTPOUTEIHCTBE.
3. ®ororpamMmeTpusi.



TemaTHuecKuH IJIaH JUCHHUIIINHDI

Coz[epxcaHHe JUCHHUIIIIMHBI 110 BUAAM 3aHATUMN U UX TPYAOCMKOCTDb

Ne
HEIEIIN

HaumenoBanue pazpena, (Te-
MBI)

TpynoeMKOCTh 110 BUAAM 3aHATHUH, Y.

JICKIIUH

MPaKTHU-
YECKUe

nabopaToOpHbIE

CPCII

CPC

1. BBenenne

®du3nka Kak Hayka O IIpo-
creimmx ¢GopMax ABUKCHUS
MaTepyuud U COOTBETCTBYIOIINX
MM HanOoJjiee OOIMX 3aKOHaX
npupoasl. Mertonbl ¢duznye-
CKOTO HCCIEJOBAHUS: OIIBIT,
TUIIOTE3a, IKCIEPUMEHT, TEO-
pus. Baxneumme drtansl pas-
BUTHUS (PU3UKU — OT MEXaHUKU
HeroToHa k Teopum dieKTpO-
MarHuTHoro nosiss Maxkcsesia
U POXICHHUIO  KBAaHTOBBIX
IpEACTaBICHUN, CO3JIaHHIO0
TEOPUU OTHOCHUTEIBHOCTH H
KBAaHTOBOM MEXaHMKH, CTaB-
MUX TEOPETUYEeCKON Oazon
ATOMHOM, siIEpHON (PU3MKH U
JIpYTUX pa3lieIoB COBPEMEH-
HoW (u3uku. Ponp ¢usuku B
CO3/IaHUM U Pa3BUTUU HOBBIX
OoTpaciiell TEXHUKU U HOBBIX
TEXHOJIOTUM. BnusHue TexHu-
K4 Ha pa3BuTue Quzuku. du-
3UKa W Apyrue Hayku. Ousu-
yeckoe MmoaenupoBanue. O0-
mas CTPyKTypa U 3a7adu Kyp-
ca (hpU3uKH.

1. MEXAHHUKA.

1.1. Kunemaruka.
MexaHnuecKkoe JABUKEHUE KaK
npocrteiiimas  gpopma JIBHXKe-
Hus marepuu. lIpocTpaHcTBO
u Bpems. Cucrema orcuera.
[lonaTHE MaTepuanbHOU TOY-
ku. Kunemarnueckoe omnuca-
HUE JBUXEHUSI MAaTePUAIbHOU
TOYKUA. 3aKOH  JBMIKCHHS.
VYpaBuenue tpaekropun. Cko-
POCTh M YCKOPEHUE KakK Ipo-




W3BOJHBIE PaAnyC-BEKTOpa IO
BPEMEHU. DJIEMEHThl KUHEMa-
TUKWA BPallaTEIbHOTO JIBUXKE-
HUsl. CKOpOCTh M YCKOPEHHE
P KPUBOJMHEWHOM JBHKE-
HUU. YTIIOBasi CKOPOCTb U yI-
JIOBOE YCKOPEHHUE.

I

1.2. lunamMuka MaTepuaJjib-

HOH TOYKHU U TBEPIOrO TeJjia.
3akonsl HbroroHa. Macca.
Cuna. Buael cuin B MEXaHHUKE.
I'paBuTaliioHHbIe CWIBL  3a-
KOH BCEMHUPHOTO TATOTEHUS.
Cunbl ynpyroctu. 3akoH ['y-
ka. Cunel Tpenus. HHepuu-
aJbHBIE CHUCTEMbI OTCYETA.
MexaHWu4eCcKruii MPUHIUIT OT-
HocuTenbHOCTH. I[Ipeobpaso-
Banus ['anunes. Hewunepuu-
aJbHbIE CHCTEMBI OTCUETAa.
[Tonsarue abCOMOTHO TBEPIIO-
ro teaa. MOMEHT CUJIbI U MO-
MEHT MHEPIUU TBEPAOTO Tela.
YpaBHeHuEe AMHAMUKHU Bpania-
TEJIBLHOTO JIBUKEHUS TBEPAOTO
Te€Jla OTHOCUTEIIBHO  HEIMOo-
JIBUKHOM  OCH. Teopema
[ITeiinepa.
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1.3. 3akoHBI cOXpaHEeHHUH.
3aKOHBI  COXpaHEHHUs  Kak
CJIEICTBHE CUMMETPUHM IPO-
cTpaHcTBa U BpeMenu. Cucre-
Ma  MaTepPHAIbHBIX  TOYEK.
BremHue u BHYTpEeHHUE CH-
ael. [lentp Macc (LeHTp uHEp-
IIUM) MEXAHWYECKOW CHCTEMBI
M 3aKOH €ro JBIKEHHUA. 3aKOH
COXpaHEHUS UMITyJIbca Kak
byHIaMEHTATbHBIN 3aKOH
npupoasl. PeakTmBHOE IBHU-
KECHHE.

DHeprus Kak yHUBepcaabHas
Mepa pa3InyHbIX (GOpPM JIBU-
KEHUS U B3aUMOJICHCTBHUS.
PaboTa cuiibl 1 ee BeIpakKeHHe




yepe3 KpUBOJIMHEWHBIN UHTE-
rpai. MomHocTs. Kuneruye-
CKasl DHEPIUsi MEXaHU4YECKOU
CUCTEMBI U €€ CBSI3b ¢ paboTOi
BHEIIIHUX U BHYTPEHHUX CHIL,
IIPUJIOKEHHBIX K CUCTEME.
[ToTeHumanbHast SHEPrUs Ma-
T€pHUaJIbHOM TOYKH BO BHENI-
HEM CUJIOBOM II0JIE U €€ CBSI3b
C CHJIOH, NEUCTBYIOLIEN HA
MarepuaibHyr TOuKy. Kon-
CEpBaTUBHBIE U HEKOHCEPBa-
TUBHBIEC CHIIbL. J[BUXKEHHE B
LEHTPaJIBLHOM IOJIE CUII. 3a-
KOH COXPAaHEHUS SHEPTUU B
MEXaHUKeE.

MowmeHT nmnyJsibeca. 3aKOH Co-
XpaHEHUsI MOMEHTA UMITYJIbCA.
1.4. DjueMeHTBHI cCHeHUAJb-
HOM TEOPUH OTHOCHTEJIbHO-
CTH.

[TocTynatsl OiHIITElHA.
[IpeoOpazoBanust  JlopeHia.
WNuBapuantel  mpeobpasoBa-
HUW. PemATUBUCTCKUN 3aKOH
CIOKEHMS CcKopocter. Peis-
TUBHUCTCKOE TpeoOpa30BaHUE
UMITYJIbCA U DHEPTHUHU.

1A%

1.5. DuaeMeHTBI MeXaHHMKH
CILIOIIHBIX CPe.

[lonsATHE CIUIOIIHOM CpEBbI.
OO0ume CBOMCTBA KUIKOCTEH
u razoB. MaeanbHast U BsI3Kas
KUIKOCTh. YpaBHeHUE bep-
HyJUH. JlaMmuHapHOe U TypOy-
JICHTHOE TE€YCHME KUIKOCTEH.
®opmyna Crokca. Popmyia
Ilyazenns. Ynopyrue Hanps-
KEHUs. DHEprus ymnpyro mie-
dbopMUpPOBaHHOTO TEA.

1.6. Ko1e0anusa ¥ BOJIHBI.
OO0mue xapakTEpUCTUKU Tap-
MOHHYECKHX Koiebanmii. Ko-
nebaHus Trpy3a Ha MPYyKHUHE.
MareMaTu4eCcKuii  MasiTHHUK.




Ousnuecknii MasTHUK. Cro-
KEHUE KoJIeOaHU.

Bekropnas auarpamma. Ko-
s¢punenT 3aryxanus. Jlora-
pudMHUYECKHUI JIEKPEMEHT 3a-
TyXaHus. BbIHyXJIeHHBIE KO-
nebanusi Mmoja ACHCTBUEM CH-
HYCOUJATBHOU CHJIBI. AMILIN-
Tyna u (Qa3za BBIHYKIESHHBIX
konebanuii. Pezonanc. ABTO-
Kose0aHus.

Bonnossle npoueccbl. OCHOB-
HbIE XapaKTEPUCTUKHU BOJIHO-
BOrO JIBIDKCHHS. Y paBHEHUE
BoJiHbL. [lnmockas BomHa. be-
Tylue U cTosiuue BoJHbI. Da-
30Basi ckopocTh. Dddexr [o-
nrepa. 3ByK.

2. MOJIEKYJISAPHASA
OU3UKA n
TEPMOANHAMMKA

2.1. CratucTnueckass (pusu-
Ka U TEPMOAUHAMUKA.
OcHOBBI MOJIEKYJISIPHO-
KMHETHYECKOW Teopuu. Morne-
KYJISIPHO-KUHETUYECKUM
cMbIcn Temmneparypel. Cpen-
HSSI KUHETHYECKas DSHEprus
MOJIEKYJ HACAIbHOTO Tra3a.
TepmonuHamuueckue  mapa-
MeTpbl. PaBHOBECHBIE COCTOS-
HUSL U TPOIIECChl, UX U300pa-
KEHHE Ha TEepMOJIMHAMUYE-
CKMX jauarpammax. ['a3oBbie
3aKOHBI. YPaBHEHHE COCTOS-
HUS UJICAJIBHOTO Ta3a.

2.2. CrarucTudyecKkue pac-
npeaeaeHus.

BepositHocTh U duyKTyanmm.
Pacnipenenenne  Makcsea.
CxopocTu TEIIoBOro JBHXKE-
HUs 4actull. Pacnpenenenue
bonpumana [yl 4acTwil BO
BHEILIHEM NOTEHUUAIBHOM
nosie. Yucno creneHeit cBo6o-




npl. Pacripenenenue sHepruu
o cTeneHsiM cBo0oabl. BHYT-
PEHHSISI DHEPrusi UJICATIbHOTO
rasa. MousexyisapHo-
KUHETUYECKasi TEOpHUsl TerIo-
€MKOCTH HJCalbHBIX Ta30B U
€€ OrPaHMYEeHHOCTb.

VI

2.3. OCHOBBI TEPMOJAMHAMMU-
KH.

IlepBoe Hawano TepMOIUHA-
mukn. W3omporeccel. OO6pa-
TUMBIE ¥ HEOOpaTUMBIE TETLIO-
BbIe npoueccsl. [{ukn KapHo u
ero KIIJI. Teopema KapHho.
Teopema Kiaysuyca. OHTpO-
nus. TepMoaruHAMUYECKUE I10-
TeHUHaIbl. BTopoe Haudano
TEPMOJIMHAMUKU U ero (usu-
yeckuil cmbici. Cratuctuye-
CKOE€ TOJIKOBAaHHME BTOPOTO
Hayajla TEPMOJWHAMUKHU. H-
TPOIIUSI OTKPBITOW HEJIUHEU-
HOM cucteMbl. CBs3b DHTPO-
A C BEPOATHOCTBIO COCTOSI-
Husg.  CamMoopraHusyrommecs
CHCTEMBI.

2.4. SfiBjienus mepeHoca.
OO0mast xapakTepucTuka SB-
neHuil nepeHoca. DHPeKTuB-
HbIl  JUaMeTp  MOJIEKYII.
CpenHee 4YHCIIO CTOJKHOBE-
HUW W CpelHss JJIMHA CBO-
O6omHoro mpobera. Bpems pe-
JaKcauu. SIBJeHHs mepeHoca
B HEpPAaBHOBECHBIX TEPMOJIH-
HAMUYECKUX cucremMax. Mo-
JEKYISPHO-KUHETUYECKast
TEOpUs SABJICHUM IIEPEHOCA:
TEIUIONPOBOIHOCTh,  BSI3KOE
tpenue, nuddysusa. Kospdu-
LUEHTHI IEPEHOCA.

2.5. PeasnbHble ra3sl.

Cuuibl MEKMOJIEKYJIIPHOTO
B3aUMOJICCTBUs. Y PaBHECHUE
Ban-nep-Baansca. M3orepmsbl




Ban-nep-Baansca.

@da30BbIE MEPEXOABI MEPBOTO
u Broporo poxa. dazosble
paBHOBecuss U (pa3oBbIE TIpe-
BpauieHus. YpaBHenue Kia-
neiipona-Knaysuyca. Kpuru-
yeckasg Touka. MeracTaOuiib-
HbIE  COCTOsIHHs.  TpouHas
TOYKA.

VIl

3. 2JIEKTPUYECTBO U
MAI'HETU3M.
DJIeKTPOCTATHKA
B3anmoneiictBue 3yekTpuye-
CKMX 3apsioB. 3aKOH COXpa-
HEHUSI DJICKTPUYECKUX 3apsi-
JOB. DJIEKTPUYECKOE IIOJIE.
HanpsbkeHHOCTh  iIeKTpuye-
ckoro nons. I[IpuHnun cynep-
nozunuu. IloTok  BekTopa.
Teopema I'aycca. Ilpumene-
Hue Teopemsl ['aycca k pacue-
Ty HAIPSIKEHHOCTEUW JJIEKTPU-
YECKUX IOJIEH.

Pabora snexkrpuueckoro moss.
Hupkynsiust BeKTOpa Hamps-
KEHHOCTH  DJIEKTPUYECKOIO
noist. Ilorenmuan. Cssa3p 10-
TEHIMaja C HaNpsS)KEHHOCTHIO
ANEKTPOCTATUYECKOTO MOJISL.

VIII

JIM3JIEKTpUKU B 3JIEKTPOCTA-
TUYECKOM TMoOJIe. DJIEKTpUye-
ckuii gunonb. [lonspuszamu-
OHHBIE 3apsiapl. THUIIBI TUAIICK-
TpUKOB. [lonsspu3oBaHHOCTD.
JvanekTpuyeckas BOCIPUUM-
YUBOCTh BellleCTBa U €€ 3aBU-
CHUMOCTb OT TEMIIEpaTyphl.
ODJIEKTPUYECKOE  CMEIICHHUE.
YcnoBus Ha rpaHULE pas3aelia
JBYX JTADJICKTPUKOB.

[IpoBOIHUKM B AIEKTPOCTATHU-
YECKOM TI0JI€. DIEKTPUUYECKOE
MoJIe B MPOBOJHUKE U BOJIHU3U
OT TIOBEPXHOCTHU IPOBOJHHUKA.
['paHnyHbBIC yCIIOBHS Ha rpa-




HULIE NPOBOJHUK — BAKYYM.
OnekrpoemkocTh. KoHaeHca-
TOpbl. EMKOCTH KOHJEHCATO-
POB pPa3IMYHOM TeoMeTpuYe-
CKOM KOH(UTYpALIHH.

DHeprus B3aMMOJICUCTBUS
ANEKTPUYECKUX 3apsI0B.
DHeprus 3apsyKEHHOT0 KOH-
JIEHCAaTOpa W CHCTEMBI IIpO-
BOJIHMKOB. JHEPrus 3JIEKTPO-
cratudeckoro mosst. OObEM-
Hasl IUIOTHOCTh SHEPTUHU dJIEK-
TPOCTATUYECKOTO IOJISL.

IX

3.2. [1oCTOSIHHBI 3JIEKTPH-
YeCKHH TOK.

OO0muMe XapakTepUCTUKH U
yCJIOBUS CYIIECTBOBAHUS
anekTpuueckoro Ttoka. Kiac-
CUYECKas AJIEKTPOHHAs TEOPUs
AJEKTPONPOBOJIHOCTH METal-
noB. 3akonsl OMa u Jxoyins-
Jlennia B nuddepeHnraIbHOMN
dbopme. CTOpPOHHHE  CHIIBL.
OJIC ranbBaHMYECKOrO dJie-
MeHTa. OOOOUIEHHBIM 3aKOH
OMa s ydacTka Lenu ¢
rajbBaHUYECKUM DJIEMEHTOM.
[IpaBuna Kupxroda. Oiek-
TPUYECKUN TOK B rase U dJIEK-
TPUYECKHI TOK B IJIa3MeE.

3.3. MaruuTHOe 10J1€.
Bekrtop MarHuTHOW HHAYK-
uuu. [IpuHnun cyneprosu-
nuu. 3akoH  buo-Caapa-
Jlarutaca.  Pacuersl Marsurt-
HBIX IIOJIEM MPOCTEHUIINX CH-
creMm. Cuna Jlopenua. J[Brxe-
HHUE 3apsDKEHHOW YacTHIbl B
MarHuTHOM Tmonie. OddexT
Xomna. Cuna Amnepa. Burok
C TOKOM B MarHuTHOM TIOJIE.
MowmeHT cuil, IEeUCTBYIOLIUN
Ha paMKy. MarHuTHbIA MOTOK.
Teopema l'aycca nyist Maraur-
Horo nojsi. PabGora mo mepe-




MCHICHHUIO IIPOBOAHHKA C TO-
KOM B MaroHuTHOM IIOJIC.

3.4. MarauTHoe 1moJie B Be-
ecTBe.

Marneruku. Buael marseru-
koB. Jlmamarneruku. Ilapa-
MarHeTuku. @eppoMarHeTUKH.
MarHuTHbIN TUCTEPE3UC.
Temneparypa Kropu. 3akon
MOJIHOTO TOKa JJIi MarHUTHO-
r'O MOJISI B BEUIECTBE.

3.5. SIBneHme »3JjieKTpOMAr-
HUTHOM WHIYKIIMH.
OCHOBHOW 3aKOH JJIEKTpOMAr-
HUTHOM HHAyKuuu. IlpaBuio
Jlenna. SIBneHuss B3aMMHOU
UHIYKIMU WU CAaMOMHIYKIHH.
NH1yKTUBHOCTD JUTUHHOTO
COJIEHOUIA. Koadpdpunment
B3aMMHOM HWHAYKIMH. Mar-
HUATHas1 dHeprus Toka. lImor-
HOCTb DJHEPIMM MAarHUTHOIO
IOJIAL.

3.6. YpaBuenuss MakcBeJlia.
®dapajsieeBCKasi 1 MaKCBEJIOB-
CKasi  TPAaKTOBKA  SBJICHHUS
JJIEKTPOMAarHUTHOM  HMHAYK-
. Tokx cmemenus. CucreMa
ypaBHeHuii Makcpemia. Ot-
HOCUTEIBHOCTh  DJIEKTpUYE-
CKMX M MAarHUTHBIX TIOJICH.
BonHoBoe ypaBHeHue. Cko-
POCTb PacHpOCTPAHEHHUS IICK-
TPOMAarHUTHOTI'O BO3MYILICHUS.
3.7. DeKTPOMATHUTHbIE
KOJIEOAHUS.

Konebarenbubrit KOHTYD.
CB0OOJIHbIE Y BBIHYKJICHHbBIC
ANIEKTPOMArHUTHBIE  KoJeba-
Hus. Pesonanc. IlepemeHHBbIN
AJIEKTPUYECKUN TOK. 3aKOH
OmMa 1151 IepeMEHHOT0 TOKA.

XI

1. OIITUKA
1.1. BoaHoBOe YypaBHeHHE
st 3J1eKTPOMATHUTHOTO




MOJIS.

CBOICTBA 3JIEKTPOMArHUTHBIX
BOJIH. IIJIIOTHOCTH  TOTOKa
JJIEKTPOMAarHUTHOM JHEPIUMU.
Bekrop  Ymosa-IloiiHTHHTrA.
N3nyuenus nunouis.

1.2. IlonsaTne o Jy4eBoil
(reoMeTpHMUeCKOii) ONITHKE.
3aKOHbI OTPAXKEHUSI U Mpe-
JIOMJICHHS. SIBJIE€HHE MOJIHOTO
oTpaxenus. PoromMeTpus.

1.3 CgoiicTBa  CBETOBBIX
BOJIH.

BonnoBou maker. I'pynmoas
ckopoctb.  WHTepdepenuus
CBETOBBIX BOJH. KorepeHr-
HocThb. UHTEphepomeTphI.

1.4. Indppakums BOJIH.
[Tpunuun I'rorirenca-dpenerns.
Meron 30 Openens. [u-
dpakuus Dpenens. dudpak-
musi Dpaynrodepa. dudpak-
UYsg Ha OJAHOM M HAa MHOTHUX
mensix. CrnexkTpanbHOE pasiio-
xenue. ["omorpadust.

1.5. DJIeKTPOMATHUTHBbIE
BOJIHBI B BellleCTBe.
Pacnipoctpanenue cBera B
BeulecrBe. Jlucnepcust certa.
[Tornomenue ceera. Ilonspu-
3amus cBera. CriocoObl moy-
YEHUs MNOJISIPU30BAHHOIO CBE-
Ta

XII

2. KBAHTOBAS ®U3HUKA.
2.1. TensioBoOE U3JIy4YeHHUe.
[IpoOnembl u3nydyeHus adco-
JIOTHO yepHoro Ttena. Ksan-
ToBasi Tumnore3a u (dopmyna
IInanka. @OTOHBI. DHEprus u
UMITYJIbC CBETOBBIX KBAHTOB.
2.2, JKCIepPUMEHTATbHOE
000CcHOBaHUe OCHOBHBIX
u1ed KBAHTOBOU TEOPHH.
OnbiTel @panka u ['epua. Po-
toadhdexr. Dbdexr Kommro-




Ha. JIuneluarele  CIEKTpPBI
aromoB. Ilocrymatel  bopa.
[IpuHIMII COOTBETCTBUS.

2.3. KopnyckyasipHo-
BOJIHOBOI 1yaIu3M.
['unoreza pne bpounsa. Hu-
dpakuusa snextpoHoB. CooT-
HOULIEHUE HEOIIPEICIICHHO-
creii. BoisHOBBIE  CcBOWCTBa
MHKPOYACTHUL] U COOTHOLIECHUE
HeonpeneneHHocre. Cratu-
CTUYECKHM CMBICI BOJIHOBOM
(GYHKITHH.

XT1IT

2.4. BpemMeHHOe H cTalMO-
HapHoe YypaBHeHusi Illpe-
AMHIepa.

Yactuua B OZHOMEPHOHU TIps-
MOYTOJIbHOM sMme. [Ipoxoxe-
HUE YaCTHULbI Yyepe3 MOTEHIIH-
aJbHBIN Oapbep.

2.5. AToM M MoJIeKyJIa BOJO-
poia B KBAHTOBOM TEOPHH.
VYpasuenue lllpenunrepa s
aroma Boxoponxa. Bomopono-
N0/I00HBIE ATOMBI. DJHEPreTu-
yeckue  ypoBHH. Illmpuna
ypoBHEeH. KBaHTOBBIE 4YuCIa.
[Mpunnun Ilaymu. Mounekyna
Bojgopona. MonHas u kosa-
JICHTHAsl CBSI3H.

2.6. DjemMeHTbl KBAHTOBOM
3JICKTPOHHMKH.

CrnoHTaHHOE W BBIHYKJIEHHOE
u3inyudenue. Jlazepsl.

2.7. DuieMeHTbl KBAaHTOBOM
CTATHCTUKH.

®a30B0O€ MPOCTPAHCTBO. DJie-
MEHTapHas  suevika. Ilnot-
HOCTb cocTosiHui. [lonsATHE O
KBAaHTOBBIX CTaTUCTUKaX bo3se-
OWHIITEHA 51 Depmu—
Hupaka. KBaznuactunpl.

X1V

2.8. KonaeHCHPOBaHHOE CO-
CTOSIHHE.
DJIEeMEHThl CTPYKTYPHOM KpH-




crautorpadun. MeTonmbl  Hc-
CIEA0BaHUs KPUCTAIIINYECKUX
CTPYKTYP. TenmnoéMKoCcTh
KPUCTAJUIMYECKON  PEIIETKMU.
@OHOHHBIA Ta3. DIJIEKTPOIPO-
BOAHOCTh MeTayoB. Hocwure-
JM TOKa Kak KBa3W4acCTHULBI.
Ypoenp @epmu. lloBepx-
HOoCcTh Depmu.
DHepreTuyecKue 30Hbl B KpH-
ctajuiax. MeTamibl, TU3JIEK-
TPUKU U MOJYITPOBOJIHUKH B
30HHOU Teopuu. [lonsATHe
ANEKTPOHHOM U JBIPOYHOMN
npoBoauMocTH. CoOCTBEHHAs
Y TIPUMECHASI TPOBOJUMOCTb.
SIBiIeHME CBEPXIIPOBOAMMO-
ctu. KBaHTOBBIE ITpECTaBIIE-
HUS O CBOMCcTBax (peppomar-
HeTUKOB. OOMEHHOE B3aUMO-
nericteue. Temmneparypa Kro-
pu. HamaranuuBanue ¢eppo-
MAarHeTHUKOB.

XV

3. ATOMHOE AP0 1
JJIEMEHTAPHBIE
YACTUIBI.

3.1. ATtomHoe siApo.
CtpoeHue aTOMHBIX  SAEP.
Anepusie cunbl. OOMEHHBIN
Xapakrep AAepHbIX cuil. Mo-
J€IU aroMa. 3aKOHOMEPHOCTH
anbda, -Oeta W  ramma-
U3JIydyeHUus. SlnepHble peak-
uuu. PagumoakTwBHBIE TIpe-
BpalleHus aTOMHBIX sjep. Pe-
aKIUU  SIIGPHOTO  JICTICHUS.
[lennass peakuuss JeICHUS.
Anepnbnii  peaktop. Peaknms
cunte3a. [Ipobnema mcTouHu-
KOB SHEPIHUHU.

3.2. DJyieMeHTapHbIe YacTH-
UbL.

Jlentonsl, anponsl. KBapku.
CuiibHOE, PJIEKTPOMATrHUTHOE,
cinaboe, rpaBUTALIMOHHOE B3a-




nmonencteus. [loustre 00
OCHOBHBIX MPOOIIEMaX COBpe-
MEHHOU (pu3uku u actpodu-
3UKHU.

UTOI'O:

15

15

15

45

45




IlepeyeHb NpaKTHYECKUX (CEMUHAPCKUX) 3aHATHI

1. KunemaTtuka MaTepuanbHON TOUKH

2. JluHamMuKa MaTepuaJbHOM TOUYKU U TBEPJOIO TeJa

3. 3aKOHBI COXPAHEHUS: UMITYJIbCA, SHEPTUHA, MOMEHTA UMITYJIbCa

4. DnemMeHThl CIENMAIBHONM TEOPUHM OTHOCHUTEIBHOCTH. ODJEMEHThl MEXAHHMKHU

CIUIOIIHBIX cpefl. YNpPyTrue HanpspKeHUsl. DHEprus ynpyro aedopMHUPOBAHHOIO

Tena. 'apMoHnyeckue KoneoaHus

5. I'a30BbIe 3aKOHBI. CTaTUCTUYECKUE PACTIPEACICHUS

6. OCHOBBI TEpMOAVHAMUKH. fBIEHUS NiepeHoca. PeanbHble rasbl

7. IIoCTOSIHHOE 3JIEKTPUUYECKOE I10JI€ B BakyyMme. [[pOBOTHUKY U JUAIEKTPUKH B
ANEKTPOCTATUYECKOM T0JIE. DIEKTPOEMKOCTb. DHEPI U JIEKTPUYECKOTO MTOJIS

8. I1oCTOSIHHBIN IIEKTPUUECKUN TOK

9. MarauTHO€e 1oJjie B BakyymMe. MarHuTHOE MOJI€ B BEHIECTBE. DJIEKTPOMArHUT-

Hasl MHIYKUUs

10. DnexrpomaruutHble KoneOanus. [lepeMeHHbIN AIeKTPUUECKUI TOK

11. 'eomerpuueckas ontuka. @oromerpus. InTepdepeHinsi cBETOBBIX BOJH

12. Iudpaxuus Bonx. [onspuzanus ceera. lucnepcus ceera

13. KBanroBas ¢uzuka

14. KopnycKyJIsspHO-BOJIHOBOM Jyanu3M. BpeMeHHOE U CTallMOHApHOE YpaBHEHUS
Ipeaunrepa. AToM U MOJIEKyJa BOJOPOJA B KBAHTOBOW TEOPHUH

15. ATomMHOE s1/1p0. DIeMEHTapHbIE YaCTHUIIbI

IlepeuyeHb 1a00PATOPHBIX 3AHATHI

1. JlaGopaTopnas padora Ne 5

«OmnpeneneHne MOMEHTa HHEPIIUA MaxOBOTO KOJIeca IMPU TTOMOIIU KPYTHIIBHBIX
Kosie0aHuil u nposepka TeopeMsl LITelinepay

2. Jlaboparopnas pabota No 18

«Omnpenenenune C,/C, meronom Knemana u Jlezopmar

3. JlaGopatopHas pabota Ne 39

«OmnpeneneHue COnpOTUBICHUS C TOMOIIBI0O MOCTa Y UTCTOHA

4. Jlaboparopnas padota Ne 40

«OmnpeneneHne eMKOCTH KOHAEHCATOpa

5. JlabopaTtopHnas paborta Ne 48

«OmnpeneneHue ropu30HTAIBHON COCTABISAIONIEH HATPSHKEHHOCTH MarHUTHOTO
1OJIsL 3eMITH

6. Jlabopatopnas pabora Ne 4.3

N3yuenue sBneHus qudpakinu cBeTa

7. JlaGopatopHast pabota Ne 4.8

Wzyuenue BHemHero Gporodddexra

8. JlaGoparopHas pabota Ne 68

W3ydeHne crieKTpoB U3IIyYEHHUs U TIOTJIONICHUS CBETa



TemaTu4eckuii IJIaH CAMOCTOSATEIBLHOM Pad0ThI CTYIEHTA C penoiaBaTesiemM

HanmenoBanue [enn bopwmia Conepxanue Pexomery-
tembl CPCII 3aHATUSA HpoBeae- 3aHATUS CMast JITe-
HUs paTtypa
Tema 1 VYraybnenue Pa36op | 3amaum NoNo
Kunemartuka 3HAHUU 110 3ajau 1.5,1.13,
MAaTEPUAIILHOW | JAHHOU TeMe 1.28,1.38,1.36. [3,cTp. 5-15]
TOYKHU. Paz6op | Tectnl [8,cTp. 30 —
TECTOB 54]
Tema 2 YrnyOnenue Pazbop | 3amaum NeNe
JlnHamMuka Ma- | 3HaHUH 110 3a71a4 2.4,2.20, 2.36, 2.65,
TepUAITBHOU JIAaHHOM TeMe Paz6op |3.1,3.5,3.11, 3.41 [8,cTp. 30 —
TOYKH. TECTOB TecTrl 63]
JnHamuka
TBEPOTO Tea.
Tema 3 Yraybnenue Pa36op | 3amaum NoNo
3aKOHBI COXpa- | 3HAHUH 110 3ajau 2.80, 2.93, 3.28, 3.40 [8, cTp. 73-
HEHUS nanHoii teme | Paz6op | Tectsr 95]
TECTOB
Tema 4 Yrnybnenue Paz6op | 3amaum NoNo [8,cTp. 268
DJIEMEHTHI T€O- | 3HAHMU II0 3a71a4 17.3,17.6, 17.10. —271]
pUU OTHOCHU- naHHoU Teme | Pa3bop
TEJIBHOCTHU TECTOB TecTel
Tema 5 VYrnyGnenue Pa36op | 3amaum NoNo
OCHOBBI MOJIE- | 3HAHHUU 10 3aja4 5.2,5.5,5.18,5.27.
. [8, cTp. 73-
KYJISIPHO- nanHoil teme | Paz06op | Tectsl 95]
KHUHETUYECKOU TECTOB
TEOpUHU
Tema 6 Yrnyonenne Pazbop | 3amaum NoNo
Tepmoaunamu 3HaHHﬁU 1o 3a71a49 5.161,5.171, 5.176, [8, crp. 96 —
Ka JTaHHOM TEME 5.196. 107]
Pa36op | Tectn
TECTOB
Tema 7 VYrnyGnenue Pa36op | 3amaum NoNo
DIIEKTPOCTATH 3HaHI/Il>'Iv T10 3aja4 9.1,9.19, 9.26, (8, crp. 137
Kal JTaHHOU TeMe 9.39,9.47. _150]
Pa36op | Tectn
TECTOB
Tema 8 Yrinyonenne Pazbop | 3amaum NoNo
3aKOHBI ITOCTO- | 3HAHMH I10 3ajau 10.7,10.14, 10.50, [8, cTp. 163
STHHOT'O TOKa JIAaHHOU TeMe 10.79. — 187]
Pa36op | Tectn

TCCTOB




Tema 9 Yrnybnenue Paz6op | 3amaum NoNo
Marnetusm 3HAHUU 110 3ajau 11.1,11.2, 11.16, [8, cTp.187
nanHou teme | Paz6op | 11.85. —205]

TECTOB TecTpl
Tema 10 VYraybnenue Pa36op | 3amaum NoNo [8, cTp. 235
DJIeKTpoMar- 3HAHUH 110 3aja4 14.1,14.7, 14.11, —241]
HUTHBIE KOJIE- JTAHHOU TEME 14.25.
Oanus Paz6op | Tectnl

TECTOB
Tema 11 Yrnybnenue Pa36op | 3amaum NoNe 15.12,
I'eomeTpuue- 3HAHUM 110 3a7a4 15.15, 15.60 [9], 5.18; [7]
CKasi  OITHKA. | JAaHHOUN TeMe 5.19;5.29 [7] cTp. 233 —
WNurepdepen- Pa3oop | Tectsl 236,
1S  CBETOBBIX TECTOB [7]
BOJIH cTp. 244 —

249

Tema 12 Yrnybnenue Paz6op | 3amaum NoNo [7]
Hudpakuus 3HAHUU 110 3a7a4 16.30; 16.36; 16.38;| ctp.254—
CBETOBBIX BOJIH | JAHHOU T€ME 16.42  [9] 16.58; 260,
[Monsipuzarus Pa3zbop |16.64; 16.65; 16.62 [7]
cBeta. B3aumo- tectoB | [9] , 5.121; 5.165;| cTp.266 —
NeNCTBUE CBe- 5.167 [7]. 269,
Ta C Belle- 273 -278
CTBOM
Tema 13 Yraybnenue Pa36op | 3amaum NoNo [7]
TertoBoe W3- | 3HAHUU 110 3aja4 18.15; 18.17, 19.1; cTp.283 —
Jy4YeHUE JTAaHHOM TeMe 19.5; 19.16; 19.18; 289
KBanToBas Paz36op 19.28; [9], ,5.170,
pupoJia CBETa tectoB | 5.190; 5.194 [7].
Tema 14 Yrnybnenue Pa36op | 3agaum NeNe 6.129 , [7]
Kopnyckyinsap- | 3HaHu# 110 3ama4 6.131; 6.132; 6.142; cTp.328-333
HO-BOJIHOBOM JIAaHHOM TeMe 6.173,6.174, 6.179; [7]
Jyaau3M. Pa36op | 6.181; 6.185; 6.190 ctp.340-341
AToMm BogoOpOIa TECTOB [7].
B KBAaHTOBOM
TEOPHH.
Tema 15 VYraybnenue Pa36op | 3amaum NeNe 7.4; [7]
ATOMHOE AJIp0. | 3HAHUU 1O 3ajau 7.11; 7.12 , 7.31;| cTp.348 -
DJIeMEHTapHbIE | IAaHHOM TeMe 7.67;7.76 , 7.86, 7.88 353
YaCTHIIBI Paz36op [7].

TCCTOB




Tembl KOHTPOJILHBIX 3aAaHuii 151 CPC
1. Tema 1

I.

2.

W

Urto Takoe cocTaBisioIIas BEKTOpa, MPOEKIUs BekTopa? PasznoxeHnue BekTopa
Ha COCTaBJISAIOIINE.

Cpenusisi ckopocTh. [Ipu KakoM ABMKEHUU CPEIHSISI U MTHOBEHHAsI CKOPOCTH
OJIMHAKOBBI?

Uto xapakTepu3yoT HOPMaJIbHOE U TAHTEHIIMAJIBHOE YCKOPECHUS?

. Amnajorus MCIKAY KHHCMATUYCCKNMU BCIIMUMHAMU ITOCTYIIATCIIBHOI'O U Bpa-

maTCJIILHOI'O HBH}KGHHﬁ. ypaBHeHI/IH PaBHOMCPHOI'O 1 PABHOIICPEMCHHOI'O
BpamaTCJIIbHOI'O ABHMIKCHUA TBEPAOI'O TCJIa BOKPYT HGHOI[BH)KHOI?I OCH.

. 3amaum 1.5[1], 1.13[1], 1.28[1],1.38[1], 1.36[1].

2. Tema 2

1.
2.
3.
4.

Cwitbl TpeHUs, yIpyrocTy U IpaBUTALIMOHHOTO B3aUMOJECHCTBHUS.
Mexannueckue cuctembl. UTO Ha3bIBAIOT 3aMKHYTON CUCTEMOW?
Teopema lllteitHepa.

3amaunm 2.4[1], 2.20[1], 2.36[1], 2.65[1].

3. Tema 3

l.

(98}

[IpumeHeHre 3aKOHOB COXPAHEHUS: YIIPYTUM U HEYIPYTUH ylapbl, pEaKTUBHOE
JIBUYKEHUE.
[ToTeHMaNbHBIE SHEPTUN TPABUTALTUOHHOTO B3aUMOJICHCTBUSL.

. Kunernueckas sneprus mapa paanyca R, IBIXKYIIETOCS CO CKOPOCTHIO V.
. 3amaum 3.2[1], 3.14[1], 3.18[1], 3.38[1].

4. Tema 4

l.

SNk

[IpeobpazoBanus ["anumes.

[TocTynarsl cieriuaibHON TEOPUU OTHOCUTEIIBHOCTH.
3aBUCUMOCTb MacChl OT CKOPOCTH.

[Tapagokc OIU3HEIIOB.

['pannLBI MPUMEHUMOCTH KIACCUYECKOU MEXAHUKHU.

amaun 17.3[1], 17.6[1], 17.10[1].

5. Tema s

1.

OTHOCHUTENBLHBIC aTOMHEIC U MOJICKYJISIPHBIC MACCHhI.

2. CKOJIBKO MOJIEKYJ COZIEPKUTCS B OTHOM MOJIE BelecTsa?
3.
4. Kakoe COOTHOIIIEHHE MEXAY TeMnepaTypoi no mkajue [{enscust u abcomoTHOM

DOU3NYECKUN CMBICII TABJIEHUS, TEMIIEPATYPHI.

TeMIeparypoun?
3apaum 5.2[1], 5.5[1], 5.18[1], 5.27[1].

6. Tema 6

I.
2.

[Tonsitue 006 naeanbHOM rase.
TermmoeMkocTs. Y AenpHas U MoJisipHas TertoeMkoctu. opmyita Mariepa.
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. Yo Takoe 4McIo cTeneHeil cBoOOIbI U KaK pactpeesieTcss SHEPTus 1o cTe-

IEHIM CBOOOIbI?
[TepBoe Havam0 TEPMOAMHAMUKH JIJIST H30IIPOIIECCOB.

. YUTO mpouCcX0aUT ¢ BHYTPEHHEH 3HEeprueil npu aguadaTuueckoM pacuIupeHuu

rasza u Mnpu ero ainadaTu4eckoM CXKaThu?
amaun 5.161[1], 5.171[1], 5.176[1], 5.196[1].

Tema 7

[IpuHIUN Cyneprno3uiuy dIEKTPUIECKUX MOJIEH.

HanpsikeHHOCTh M TOTEHIMAI AIEKTPUUYECKOT0 MOJIsl TOUEYHOTO 3apsijia.

Kak HanpaBiieHbl CHIIOBBIEC TUHUU 110 OTHOIIEHUIO K SKBUIIOTEHIIUAJIbHBIM I10-
BEPXHOCTSIM?

Yemy paBHa paboTa CUII MOJIS 110 3aMKHYTOM TPAEKTOPUU JBM>KEHHUS 3apsiaa?
3agaun 9.26[1], 9.39[1], 9.47[1], 9.79[1], 9.105[1].

8. Tema 8

l.
2.

SN kW

Kaxkue ycrnoBus He0OXOIUMBI JIJIs1 IPOTEKAHUS TOKA?

Hocurenu 3apsina B MeTaiiax, NOJIyIPOBOJHUKAX, JIEKTPOIUTAX U HOHU3UPO-
BaHHBIX ra3ax.

Ot 4ero 3aBUCHUT CONIPOTUBIICHUE ITPOBOIHUKOB?

[TapannensHOE U MOCIEN0BATENBHOE CONPOTUBIIEHUE IIPOBOIHUKOB.

[IpaBwmito 3HaKOB 17151 3aKOHOB Kupxroda.
3agaum 10.7[1], 10.14[1],10.50[1],10.79[1].

9. Tema 9

W=

NS Wk

HanpskeHHOCTh 1 MarHuTHAas MHAYKIHSI KPYTOBOI'O BUTKA C TOKOM.
MarauTHbIA MOMEHT KOHTYpPa C TOKOM.

B3anMocBs3b BEKTOpa MAarHUTHOW MHAYKIIMU C BEKTOPOM HANIPSI)KEHHOCTH T10-
51 711 OMHOPOAHBIX U30TPOIHBIX CPE/I.

Mar»auTHoe 110JIe€ COJIEHOUa.

SABnenne camonHAyKUUH. THIYKTUBHOCTb.

BHCpFI/I}I u O6’B€MH&H IIJIOTHOCTDb DHCPIUH MAaroHuTHOI'O ITOJIA.
Samaun 11.16[1], 11.95[1], 11.100[1], 11.119[1].

10. Tema 10

1.

Nk

Kaxue anemMeHTsl JOMKEH Co/lepKaTh KOJIeOaTeIbHBIM KOHTYD /I BOSHUKHO-
BEHHS CBOOOHBIX AJICKTPOMAarHUTHBIX KOoJaeOaHui?

®opmyna Tomcona i neproja cBOOOIHBIX JIEKTPOMATHUTHBIX KOJICOAHUIA.
JIoGpOTHOCTH KOHTYpa U B3aUMOCBSI3b €€ C JOTapU(PMHUUECKUM JEKPEMEHTOM.
VYcnoBue anepuoandecKoro paspsia B KOHTYpeE.

[TonHoe conpoTuBieHUe (MMIIEAHC) KOJIe0aTeTbHOTO KOHTYpA.

SIBneHue pe3oHaHca B KOHTYPE U €ro TEXHUYECKOe TPUMEHEHHE.

3amaum 14.1[1], 14.7[1],14.11[1],14.25[1].



11. Tema 11

1. IIpocBetiieHHE ONTHUKMU.

2. NurepdepomeTpsl.

3. 3amauym NeNe 15.19,16.14, 16.23,16.25, 16.27 [9].

12. Tema 12

3oHbl DpeHens.

Hudpaxus Gpanroydepa u Openens.
Bparenue miockocTy noyisipu3aru.
ITornomenue cBera. 3akoH byrepa.

Jucnepcus csera.
3amaun NoNe 16.30; 16.42 [9], 5.121; 5.165; 5.167 [8].

S

13. Tema 13
1. I'mnore3a [ImaHka 0 KBAHTOBOM XapakTEpe U3Ty4ECHHUS.
2. KopnyckynspHbie CBOMCTBA U3ITyYEHUSI.

3. ®oToHbl. DHEPrus, UMITYJIbC, Macca (GOTOHA.
1. 3amaum NeNe 19.1; 19.5; 19.6 [9], 5.190; 5.194 [8], 19.1; 19.5 [9].

14. Tema 14
1. T'unotesa ne bpoiins. Onpenenenue JIMHbBI BOJHBI 1€ bpoitis.

2. DHEpPreTU4YeCKUil CIEKTP YaCTUIIbI B MOTEHIIMAIBHOU SIME.
3. 3amaum NeNe 6.13, 6.39; 6.41; 6.42 [8].

15. Tema 15

N3ortonsl.

OHueprus cBs3u. [Jedexr macc.
SnepHble peakTOpHI.

Knaccuduxanus smeMeHTapHbIX YaCTHIL.
3amaun NeNe 7.11; 7.12, 7.86; 7.87 [8].

SNk W=



Kpurepuu oueHKk 3HAHUN CTYACHTOB

DK3aMeHalMOHHAs OIICHKA 10 JUCLUIUIMHE ONPEIEIIeTCs] Kak CyMMa MaKCH-
MaJbHBIX NTOKa3aTesel yCrneBaeMOCTH MO PyOexKHBIM KOHTPOJIsIM (110 60%) u utoro-
BoM arTectanuu (dk3ameH) (10 40%) u cocrapnser 3Hauenue 10 100% B cooTBET-
CTBUH C TAOJIHIIEH.

Ouenka 1o [Hudpossie k- Hpouenrroe Ouenka 1o
OYKBEHHOU CH- | BUBaJICHTHI OyK- COACPIRAMHC TPaJUIIMOHHON
cTeMe BEHHOU OLIEHKHU YCBOCHHBIX SHa- CUCTEME
HUM

A 4,0 95-100 OTImuto

A- 3,67 90-94
B+ 3,33 85-89

B 3,0 80-84 Xopomo

B- 2,67 75-79

C+ 2,33 70-74

C 2,0 65-69

C- 1,67 60-64 Y 10BJIETBOPUTEIIHHO
D+ 1,33 55-59

D— 1,0 50-54

F 0 30-49 HeynosnerBopu-

TEJIbHO

Ouenka «A» (OTIIMYHO) BBICTABIISIETCS. B TOM CJIy4dae, €CJIHM CTYAEHT B TEUEHHE
ceMecTpa Mnoka3ajl OTJIMYHbIE 3HAHMS 10 BCEM MPOTPaMMHBIM BOIIPOCAM JUCLHUILIU-
HBI, & TAK)KE IO TEMaM CaMOCTOSITEIbHON paboThl, PETYJIAPHO caBall pyOeKHbIe 3a-
JaHusl, TPOSBIIIT CAMOCTOATENIbHOCTh B U3YUEHUHU TEOPETUUECKUX U MPUKIIAIHBIX
BOIIPOCOB MO OCHOBHOM MpPOrpaMMe U3ydyaeMoi AUCIUIUIMHBI, @ TAKXKe M0 BHEMPO-
TPAMMHBIM BOIIPOCAM.

Onenka «A-» (OTJIIMYHO) MPEANoaraeT OTINYHOE 3HAHHE OCHOBHBIX 3aKOHOB U
POLIECCOB, OHATHH, CIIOCOOHOCTh K 0000IIEHUIO TEOPETHUECKUX BOIIPOCOB JIUCLIU-
IUTHHBI, PETYJSIPHYIO ¢/lady pyOeKHBIX 3aIaHUi 110 ayIUTOPHON U CAMOCTOATEIbHOMN
pabore.

Ouenka «B+» (X0pol10) BBICTaBISETCS B TOM CIIy4ae, €U CTYyACHT MoKa3al Xo-
pOILLIKE U OTJIMYHBIE 3HAHUS IO BONPOCAM JAUCLUIUIMHBI, PETYJIPHO CIaBaJl CEMECT-
POBBIE 33/1aHKSI B OCHOBHOM Ha «OTJIMYHO» U HEKOTOPBIE HA «XOPOILIOY.

Onenka «B» (Xopol10) BEICTABIISIETCA B TOM CIIy4ae, €ClId CTYAEHT MOKa3al Xo-
pollIre 3HaHUS 10 BOIIPOCAM, PACKPBIBAIOIIMM OCHOBHOE COAEPKaHUE KOHKPETHOM
TEMbI IUCLUILIMHBI, a TAK)KE TEMbI CAMOCTOATEIBLHON pabOoThl, pETYJISIPHO CIaBall Ce-
MECTPOBBIE 33JIaHUS HAa «XOPOILIO» U «OTIUYHON.

Onenka «B-»(xopol110) BHICTAaBISAETCA CTYACHTY B TOM Clly4ae, €CJIM OH XOPOUIO
OPUEHTUPYETCS B TEOPETUUECKUX U MPUKIIAHBIX BOIIPOCAX TUCLMUIUIMHBI KaK 110



ayIUTOpHBIM, Tak U 1o Temam CPC, HO HeperyasipHO caBaj B CEMECTpe pyOeKHbIE
3a1aHUS U UMEJI CIIy4au MEPECAaquy CEMECTPOBBIX 3aJaHNN 110 JUCLHUIUIAHE.

Onenka «C+» (yA0BIE€TBOPUTENIBHO) BBICTABIISIETCS CTYJIEHTY B TOM CIly4dae, €Ciu
OH BJIAJEET BOIIPOCAMU MTOHATHUMHOTO XapaKTepa 0 BCEM BUIAM ayAUTOPHBIX 3aHs-
tiid 1 CPC, MOXKET pacKphITh COIEPKAHUE OTIAEIBHBIX MOAYJIEH JUCHUIUINHBI, CAAET
Ha «XOPOILO» U «YJIOBJIETBOPUTEIBHO» CEMECTPOBBIE 3a/IaAHUSI.

Onenka «C» (yIOBJIETBOPUTENHHO) BBICTABIIAECTCS CTYJEHTY B TOM ClIy4ae, eclid
OH BJIAJEET BOIIPOCAMU MOHATUIHOTO XapakTepa 10 BCEM BUAAM ayAUTOPHBIX 3aHS-
i 1 CPC, MOXET pacKphITh COIEPKAHUE OTJAEIbHBIX MOAYJIEH AUCUUIUIUHBI, CAAET
Ha «yJIOBJIETBOPUTEIIBHO» CEMECTPOBBIC 3a1aHUS.

Ouenka «C-» (yI0BIE€TBOPUTEIBHO) BBICTABIISIETCSI CTYAEHTY B TOM CiIy4ae, €Ciu
CTYZJEHT B TEYEHUE CEMECTPA PETyJISIPHO CIaBaJl CEMECTPOBBIE 3aJaHMs, HO I10 BO-
npocam ayauTopHbix 3aHaTuil 1 CPC BiajieeT TOIbKO OOIIMMU MOHATUSIMU U MOXKET
OOBSCHUTDH TOJIBKO OTJEJIbHbIE 3aKOHOMEPHOCTH M MX TIOHUMAHUE B paMKax KOH-
KPETHOU TEMBI.

Ouenka «D+» (y10BJIETBOPUTENBHO) BBICTABIIAECTCS CTYJAEHTY B TOM CIIy4ae, €cliid
OH HEPETYJISIPHO CAABaJl CEMECTPOBBIE 3aIaHUS, IO BOIIPOCAM ayIUTOPHBIX 3aHATHI
u CPC Bnazeet TONbKO OOUIMMU NOHATUSAMU U MOKET OOBSICHUTH TOJIBKO OT/I€TbHBIE
3aKOHOMEPHOCTHU Y UX TOHUMAaHHE B PAMKAX KOHKPETHON TEMBI.

Onenka «D-» (yA0BIE€TBOPUTENIBHO) BBICTABIISIETCS CTYJIEHTY B TOM CIy4ae, €Clu
OH HEPETYJISIPHO CAAaBaJl CEMECTPOBBIE 3a1aHUS, IO BOIIPOCAM Ay IUTOPHBIX 3aHATHI
u CPC Brnageer MUHUMaIbHBIM O0BEMOM 3HAHMMN, @ TAKXKE JIOMYCKaJ MPOIYCKU 3aHs-
THM.

Ouenka «F» (Hey1OBIETBOPUTEIBHO) BBICTABIISIETCS TOT /14, KOTJA CTYACHT IIpaK-
TUYECKU HE BIAJECET MUHUMAIbHBIM TEOPETHUYECKUM U MPAKTUYECKUM MaTEpUAIOM
aymuTopHbIX 3aHATHN 1 CPC 1o nucnumuimee, HEpETynspHO MOCEIAET 3aHATHS U HE
CHAET BOBPEMsI CEMECTPOBBIE 3a/1aHMUS.

Py0exxHbIif KOHTPOJIb MPOBOAUTCS HA 7-i 1 14-i1 Hexensax o0yueHus U CKJIaIbIBa-
€TCS UCXOMS U3 CIEAYIOINX BUIOB KOHTPOJIA:



® )
é § o AkaneMuuecKuil mepruoj o0ydeHus, Heems S
5 o X =
= E S
5 X 11213/4(5(6[{7[8[9[10|11|12|13|14]|15
TTocemaeMocTs 0,2 % % * | % | % * % * 3
Koncnekr nexkuuit 0.4 * * * | k| % * * * 6
IIpaxkr. 3aH. 1 * * * | k| ok * * * 15
JIa6. paboThI 1,25 * * R * * * 10
[IncemenHsIit 7 % « 14
onpoc
CPC 0’ 8 k| ok | k| k| k| k| k| k| sk % * * % * 12
OK3aMeH 40
Bcero no arrectanusam 30 30 60
Htoro 100

HoamnTuka 1 npouexypbl

[Tpu uzyuenun aucuurinebl «dusnka » Npoiry coOnMoaAaTh CaeaAyoLe IpaBU-

na:

1. He oma3apiBaTh Ha 3aHATHS.

2. He nponyckaTs 3aHATHs 0€3 YBAKUTEIBHON NPUYUHBIL, B cllydae 00JIe3HU
MpOILy NPEICTABUThH CIIPABKY, B IPYTUX CIy4dasX — OObSICHUTENbHYIO 3aIIUCKY.

3 B 00s13aHHOCTH CTYyACHTA BXOAUT MOCEUIEHUE BCEX BUIOB 3aHSATUH.

4 CornacHo KaJeHIapHOMY rpaguky yueOHOro nmpouecca caaBaTh BCE BUJIbI KOH-
TPOJISL.

5 IIponyiieHHbIE IPAKTUUECKHUE U 1a0OpaTOPHBIE 3aHATHS OTpadaThIBaTh B yKa-
3aHHOE IIPENO0IAaBaATEIIEM BPEMS.

6. AKTHBHO y4acTBOBaTh B yueOHOM IIpoLecce.

7. BbITh TEPIUMBIMHU, OTKPBITHIMHU, OTKPOBEHHBIMH U JOOPOXKEIAaTEIbHBIMU K CO-
KYPCHUKaM U IIPENOAABATEIISAM.

YyeOHO-MEeTOAMYECKAA 00€CTIeYeHHOCTh JUCIMIIIUHEI

@®.1.0. aBTOpa HaumenoBanue yueOno- | Uznarens- | KomnuectBo sk3eM-

METOIMYECKON JTUTEPA- CTBO,I0J IUISIPOB
TypBI U3JIaHUS B OUO- Ha Ka-

JIMOTEKE benpe

OcHoBHas JuTEpaTypa

Cagennes 1.B. Kypc o6mieit puszuku. B | M. 2005 . 120 10
S KH.

Cagenber U.B. Kypc o6mieit pusuku 8 3 | M. 1982- 98 2
TOMaX. 1989 r




Tpodumona T.U. Kypc duszuku. M. 2007 r. 210 12
Hetnad A.A., Kypc dusuku. M. 2008 r 65 10
SBopckui b.M.
CusyxuH /I.B. OO6muit kype dusuku B | M. 1977- 157 8
5-H TOMax. 1986 r
Hponos N.E. 3anayu no o6meit puzu- | M. 2007 139 6
K€
YeptoB A., Bopo- | 3agaunuk no ¢usuke. M. 1988 r. 129 13
ObeB A.
Tpodumona T.N. COopnuk 3a1a4 no kyp- | M. 2005 r. 508 8
cy (u3uKM 17151 BTY30B.
BonbkeHiureiin Co6opHuk 3a1a4 1o 00- C.-1L. 328 15
B.C. emMy Kypcy Gu3nku 2007 r.
JlomonHUTENbHAS TUTEpaTypa
Tpodumona T.N. Kpatkwuii kype ¢uzukn. | M. 2004 r. 38 2
CagenbeB U.B. C6. BompocoB u 3amad | M. 2004 r. 157 8
1o oO1ei gpusnke.
ITon pen. bapcyko- | Jlabopatopubiii npaktu- | M. 1988 r. 8 |
Ba K.A., ¥YxaHnoBa | kym no pusuke
HO0.1.
I'pabosckuii P.M. | Kypc dusukm. M. 2004 r 10 2
Jlo3oBckuii B.H. Kypc ¢usuku B 2-x to- | CIIOG. 56 6
Max. 2007 r.
Kamamnukos C.I'. | DaekTpuuecTso. M. 1977 r. 64 7
HNponos N.E. Mexannka. OcnoBable | M. 2004 r. 86 10
3aKOHBI
Nponos N.E. DJIEKTPOMArHETU3M. M. 2006 r. 72 5
MartseeB A.H. MonekynsipHas guszuka. | M. 1987 r. 53 3
MarseeB A.H. OnekTpuuectBO UM mar- | M. 1983 r. 57 1
HETHU3M.
Tpodumona T.U., | COopuuk 3amad mo xyp- | M. 2005 r 46 2
[TaBnosa 3. Cy (U3HMKM C pElICHMS-
M.
I'paduk BoINOJIHEHNS M CIAYU 3aJaHUI 10 JUCHUILIUHE
Bun xon- | Llens u conepxanne |  Peko- [Iponomxu- dopma Cpok
TpOJIs 3aJIaHus MEHJIye- | TEJIbHOCTb BbI- | KOHTPOJIS | Cllayu
Masi JIu- MTOJIHCHHUSI
Teparypa
CPC VYriyOuTh 3HaHUS [1]-[10] | 3 xonTakTHbIX | Tekymmuii | Exxene-
110 U3y4aeMbIM Te- yaca He-




MaMm JIEIBHO
3amura VYriyOuTh 3HAHUS [1], [2], I xontaktHbl | Texkymuit | 2 He-
nabopa- o reme «Mexanu- | [3], [4], qac Teas
TOPHBIX Kay. [5]
paboT
Pemenue Yriayourts 3HaHHS [6],[7], | 4 xoHTakTHBIX | Texkyuuii 14
3aJ1a4 Ha o teme «Mexanu- | [8], [9] yaca HEJICJIN
MpaKkTU4e- | Kay.
CKHX 3aHs-
THI
3amura VYriyOuTh 3HAHUS [1], [2], 3 koHTakTHbIX | Tekymmiu | 4,6,7
nabopa- o teme «Momneky- | [3], [4], yaca Heaes
TOPHBIX nsipHas pusnka u [5]
pabot TEPMOJMHAMUKAY,

«DIMEKTPOCTATUKAY.
Pemenue Yriayourts 3HaHHS [6]1, [7], 3 KOHTaKkTHBIX | Tekymui 5-7
3aJ1a4 Ha o teme «Moueky- | [8], [9] yaca HEJICIN
MpakTude- | JIapHas Gu3ukKa u
CKHX 3aHSI- | TEPMOJMHAMUKAY,
TUN «DIEKTPOCTATUKAY.
[Tucemen- | YraoyOouTh 3HaHUS [10] 1 xoHTakTHBIN | PyGex- 7 He-
HBII OMPOC | IO TEME qac HBII JI(SIE
Ne 1 «Mexanukay, «Mo-

JeKyJsapHas Gpuzuka

1 TEPMOJIMHAMUKAY,

«JEKTPOCTATUKAY
3amura Yrmyouts 3HaAHUS [1], [2], I xontakTHb | Texkymmuii | 9 He-
nabopa- 10 TEMe [3], [4], gac Tens
TOPHBIX «DNeKTpoMarHe- [5]
pabot TU3M.
Pemienue YriayOuth 3HaHUS [6], [7], 3 koHTakTHBIX | Tekymmi | 810
3a7ia4 Ha 1o teme «IlocrosH- | [8], [9] yaca HeJIeu
MpaKTUye- | HbIM TOK», «DJIEK-
CKHX 3aHSI- | TPOMAarHeTU3M»,
TUU «Konebanus u BoJ-

HBID».




3amura VYriyOuTh 3HaHUS [1],[2], | 3 xontakTHbIX | Texkymmii | 11,13,
nabopa- 110 TeMe [3], [4], yaca 14 He-
TOPHBIX «Ontukay, «kKBan- | [5] JIeNn
paboT TOBasi GU3UKAY.
Pemienue YriyOuth 3HaHUS [6],[7], | 4 xontaktHbIX | Texymmi | 11-14
3aJ1a4 Ha 1o teme «Onrtukay, | [8], [9] yaca HEeJIeIHu
npaktude- | «KBanToBas ¢puzu-
CKHX 3aHf- | Ka», KATOMHOE f]I-
TAU PO Y dDIIEMEHTApHbIE

YaCTHULIBIY.
[Tucemen- | YroyOouTh 3HaHUS [10] I xonTakTHBIN | PyGex- 14 ne-
HBIN ONPOC | 110 TEME yac HBIN nens
No 2 «DIEeKTpOMarHe-

T™M3MY, «Kosebanus

U BOJHBIY, «OnTu-

ka», «KBaHToBas

busukay, « ATom-

HOE SIIPO U dJIEMEH-

TapHbIE YaCTHULIBI».
DK3aMeH ITposepka ycBoenus | [1]-[10] 2 Hroroseiii | B me-

Marepuana JUclu- KOHTAKTHBIX puon

TUTUHBI yaca CECCUU

Bonpocs! A1 CAMOKOHTPOJISA
MexaHuka
1. YUro Ha3pIBaeTCs MaTepUagIbHONU TOUKOM?
2. Jlaiite onpenenenue ckopoctu. Kak HanmpaBieH BEKTOP CKOPOCTH B KPUBOJIMHEN-
HOM JIBYDKEHUHN?
3. JaiiTe onpeaeneHne yCKOpEHHs.
4. Yto xapakTepu3yeT TaHIreHUHUAIbHOE (KacaTenbHoe) yckopenue? Kak HampaBieHo
3TO yckopeHue? 3anuimure GopMyIly TAHTEHIIMAIBHOTO YCKOPEHHUS.
5. Uto xapakrepu3yeT HOpMmaibHOEe yckopeHue? Kak HampaBieHO 3TO ycKopeHwue?
3anuimure GopmMysTy HOPMaJIbHOIO YCKOPEHUS.
6. MOXeT M TOYKa, ONMMCHIBAIONIAs KPUBOJIMHEHHYIO TPAeKTOPHUIO, 00IaaaTh TaH-
IeHIMAIbHBIM YCKOPEHUEM, PaBHBIM HYIH0? HopManbHbIM YyCKOpEHUEM, PABHBIM HY-
10°?
7. Kak HaiiTu BelNMYMHY W HarpaBjeHue noysiHoro yckopeHus? (IlosicHuTe pucys-
KOM).
8. Uto Ha3bIBaeTCs aOCOIIOTHO TBEPIBIM TEJIOM?
9. Kakoe nBH>KeHUE HA3bIBAETCA MOCTyNATENbHBIM? KaKoBBI TpaeKTOpHH, CKOPOCTH U
YCKOPEHHUS pa3HbIX TOYEK TEJIA, ABUTAIOIIETOCS MOCTYIIaTENbHO?
10. HaiiTe onpenesieHUE YIiI0BO CKOPOCTH U YIIIOBOTO YCKOPEHUS.
11. B kakux enununax B CH u3MepsrOTCs yroyl moBOpOTa TeJa, YIIIOBasi CKOPOCTh,
yIJIOBOE YCKOpEHUe?
12. Kak cBs3aHbl TIyTh, IPOUIEHHBIN KaKON-TMOO TOYKOW BpAaIIaroIIerocs Tela, ee




JIMHEWHAsI CKOPOCTh, TAHI€HIINAJIBHOE, HOPMAJIBHOE U MOJIHOE YCKOPEHUS C COOTBET-
CTBYIOLIMMHU YIJIOBBIMH BEJIMYMHAMU U PAJHYCOM BpalLlCHHS?

13.CBsi3b yIJIOBOM CKOPOCTH C YHUCIIOM 0OOPOTOB.

14. Kak HanpaBiieHbl BEKTOPA YIII0OBOM CKOPOCTH U YIJIOBOTO YCKOPEHUS?

15. Cpopmymnuponats I, 11, III 3akonbsr HeroToHA.

16. Jlatb onpenenenue cuibl. 3anucarb GOPMYIbl CUJI TPEHUS, YIPYTOCTU U TPaBH-
TallMOHHOTO B3aUMOJECICTBUSI.

17. Jath onpeaeneHrne Macchl.

18. Uto Takoe UMIyJibC CHJIBI U UMITYJIbC Tena? Kakas CBsI3b MEXK]y 3TUMU BEIUYU-
HaMu?

19. Yto Ha3pIBaeTCs 3aMKHYTOM CUCTEMOM?

20. ChopmynupoBaTh 3aKOH COXPAHCHHS UMITYJIbca. 3anucaTh GOopMyIy.

21. Kakoe coyaapeHue Tea Ha3bIBaeTCsl aOCOJIIOTHO HEYIPYTUM?

22.Y10 Ha3bIBAETCA SHEPTUEN?

23. Kakast sHeprus Ha3bIBaeTcsl KuHeTuueckoi? 3ammcath GOpMyITy KHHETUYECKOU
SHEPIUu.

24. Kakast sHeprus Ha3bIBaeTcs MOTEHUUANbHON? 3anucaTh (OpMyJibl MOTEHIUATb-
HOM 3HEpruu ynpyro aeQpopMHUpPOBAHHOTO Teja, MOTEHUIUATbLHOW SHEPrUuu IpaBUTA-
LIMOHHOTO B3aMMOJICMCTBHUSI, MOTEHIMAJIBLHON SHEPrUU TeEJa, HAXOASUIErOCsl B OJHO-
POJAHOM TIOJIE CHUJIBI TSAKECTH.

25. 3aK0OH COXpaHEHMS MOJTHOM MEXaHUUYECKOW SHEPTUH.

26. Kakas ¢usnueckasi BeluunHa Ha3zbiBaeTcs pabotoit? 3anucats GopMmyiy pabOThI
MIEPEMEHHOU CUJIBI.

27. Kak cBsizana paboTta pe3yJIbTUPYIONIEH CHIIBI U1 U3MEHEHUE KMHETHUECKOU dYHEP-
ruu Tena?

28. Kakue cuibl Ha3bIBalOTCS KOHCEpBaTUBHBIMU? [IpuBeauTe npumMepsl.

29. KakoBa paboTa CHIIbl TSKECTH NPH MEPEMELIEHUHN TeNa 10 3aMKHYTOW TPaeKTo-
pun?

30.Yto Ha3bpIBaeTCs LIEHTPOM Macc (MU UHEPIUH)?

31.KakoB ¢u3nueckuii CMbICII MOMEHTA UHEpLUU Tena? 3anucarb GopMyIy MOMEHTA
WHEPLUN MATEPUAIIBHON TOYKH.

32.Yepe3 Kakyr TOYKY Teja JOJDKHA MPOXOJIUTHh OCh BpAIIEHHS, YTOOBI MOMEHT
WHEpLMHU TeJla UMEJl HauMeHblee 3HaueHue? 3anucarb TeopeMy LlTeitnepa.

33. JlaTh onpeiesieHUE MOMEHTA CUJIBI.

34. 3anucaTh OCHOBHOE YpaBHEHHUE AMHAMUKHU BPAIATEIbHOIO JIBUKEHUSI.

35. JlaTh onpeelieHe MOMEHTA UMITYJIbCA TEIa.

36. ChopmynupoBaTh 3aKOH COXpaHEHUS MOMEHTA UMITYJIbCa. 3anucaTh Gopmyiy.
37. 3anucarb popmMyily KHHETUUECKOW SYHEPTUH BPAIAIOIEroCs Tea.

38. CdopmynmupoBaTh 3aKOH BCEMHPHOTO TATOTCHHs. KakoB (U3HUECKHIl CMBICI
IPABUTALIMOHHOW IOCTOSTHHOW?

39. Uto Ha3bIBaeTCs IpaBUTALMOHHBIM N0JIeM? UTO Takoe HaNpsSKEHHOCTh U MOTEH-
HAAJI TPABUTALIMOHHOTO MOJIS?

40. Yto Ha3bIBACTCA MHEPLUUAIBHON CUCTEMOM OTCUETA?

41. Kakue cucTeMbl OTCYETa HA3bIBAIOTCA HEWHEPUUAIBbHBIMH? UTO Takoe CHIIbI
uHepiuu? 3anucath GopmyIy.



42. ChopmynnpoBaTh MEXaHUYECCKUN MPUHIIAI OTHOCUTEIBLHOCTH (mpuHIUI [ amu-
aes).

43. 3anucats npeoOpazoBanue koopauHar ["anues.

44. ChopmynupoBaTh NOCTYJIATHI CIICHUATIBHON TEOPUU OTHOCUTEIHLHOCTH.

45. 3anucarb npeoOpazoBanus JlopeHia.

46. 3anucatb (GOpMyIIbl 3aBUCUMOCTH MacChl Tella OT CKOPOCTH, B3aUMOCBSI3H MaCChI
Y DHEPTHH, KUHETHYECKON IHEPTUU PEIATUBUCTCKON YaCTUILBI.

47. I'paHuLIbl IPUMEHUMOCTH KJIACCUYECKON MEXAHUKH.

MoJiexkynasipaasi Gu3MKa ¥ TEPMOAUHAMHKA

1. MaiiTe onpenesieHNE €AMHULIE KOJIMYECTBA BELIECTBA - MOJIO.

2. YUto Ha3bIBaeTCs YUCIOM ABOTaapo?

3. Urto Ha3bIBaeTCsA MOJSIPHON Maccou?

4. Yto Ha3biBaeTcs napiieHueM? KakoBa enqununa usmepenus nasienus B CHU?
5.Kaxkoii ra3 Ha3pIBaeTCs UACaIbHbIM?

6.3anucath M OOBSICHUTH OCHOBHOE YpPAaBHEHHE MOJEKYJSIPHO-KUHETUYECKOU
TEOPUU UIEATBHOIO rasa.

7. 3anucath GopMyiIy CpelHEeNd KHHETUYECKON SHEPrUU MOCTYNATENbHOTO JBUKEHUS
MOJIEKYJIBI.

8. KakoB MOJIEKYJISIPHO-KUHETUYECKUIN CMBICI TEMIIEPATYPhI?

9. KakoBo cooTHoOIIEHHE MEXIy TeMIlepaTypaMu no mkaie Lleabcust u abcomoTHON
TeMreparypoii (mo mkaie KeapuHa)?

10. Kakoii pusnyeckuii cMbICT (PYHKITUU pacrpeesieHns] MOJIEKYJ UeaIbHOTO ra3a
o ckopoctsMm (pacupenenenue Makcsemna)? HapucoBats rpaduku 3Toi QyHKIMH
IIPU pa3HbIX TEMIIEpaTypax.

11. YUto Ha3bIBaeTCsl cpeHEl KBAApaTUIHOM, CpeHel apudmeTndaeckoil u Haubdoee
BEPOSITHOW CKOPOCTSIMU MOJIEKYJI, HAITUCATh (POPMYJIBI.

12. 3anucate 3ak0H bosbiMaHa I pacnpenesieHuss MOJIEKYJI BO BHEIIHEM CHUIIOBOM
oJIE.

13. 3anucarb popMyity cpeaHel JIMHbBI CBOOOIHOIO Mpoldera MoJIeKyJI.

14. Kakumu napaMeTpaMu XapaKTEpPHU3yETCs COCTOSHUE UIEAIBHOTO Ta3a?

15. 3anucate U OOBSACHUTH YpPAaBHEHHE COCTOSIHUS HJCATBHOIO raza (ypaBHEHHE
MenpeneeBa-Kianelipona).

16. Kakue mpoiiecchl Ha3bIBaIOTCS U30TEPMUUYECKUMU, U300apUUECKUMU U U30XOPH-
yeckuMu? BpIBECTH HMX ypaBHEHHS M3 YPaBHEHHUS COCTOSIHUS HJICAIBHOIO Tasa.
Hapucoats ux rpaduku B koopaunatax (p, V), (p,T) v (V,T).

17. Kakoif cMBICT UMEET BBhIpaKeHHUE "YUCIIO cTeneHed cBoOObI MoJeKybl"? Uemy
paBHO YHCIIO CTENeHeil cBOOOJbI MOJIEKYJ OJHOATOMHBIX, JABYXaTOMHBIX U MHOTIO-
ATOMHBIX MOJIEKYJI Fa30B?

18. Kak pacnpenensieTcsi 3HEPrusi MOJEKYJbl MO CTENEHSIM CBOOOABI? 3amuIInTe
dbopMyITy TOTHONW KHHETHYECKOU SHEPTUHA MOJICKYJIbI.

19. Yro Takoe BHYTpeHH:s SHeprus raza? 3anumurte GopMyiTy BHYTPEHHEH SHEPTruu
HEKOTOPOU MacChl UACAIBHOTO Ta3a.

20. 3anucath popMyiay padbOThl paClIMPEHHs ra3a Npy Pa3IuyHbIX U30IPOLIECCaAX.

21. Chopmynupyiite nepBoe Hayaao TepMoauHaMuKku. KakuM ypaBHEHHEM OHO BbI-
paxaerca? Kakoil BUJl IPUHUMAET 3TO YPaBHEHHE JJIs PA3JIMUYHBIX U30MPOLECCOB?



22. Yto Takoe ynenbHas U MOJSpHas TEILNIOEMKOCTH BemecTBa? KakoBo cooTHOIIE-
HUE MEK]1y HUMH?

23. 3anucath GOpMyJIbI MOJSIPHBIX TEIUIOEMKOCTEN HICAIbHOTO raza Impu Hu300apu-
yeckoM nporecce (C,) u uzoxopuueckom nporuecce (Cy).

24. Kako#t nmporuecc Ha3bIBaeTCsl aanadaTudyeckuMm? 3amucarth ypaBHEHHE aauadaTu-
yeckoro mnpoiecca (ypaBHenue Ilyaccona) v mepBoe Hayallo TEPMOJWHAMUKH TIPU
3TOM IPOILIECCE.

25. Yto npouCcXOAUT C TEMIEPATYPOU Mpu ainabaTUYECKOM PaCIIMPEHUU ra3a v Ipu
aanabaTuyecKoM CKaTuu?

26. B uem 3aximouarorcs sBI€HUS nepeHoca: 1uddys3us, TEIUIONPOBOAHOCTh U BA3-
KOCTh. 3anumure ux ypaBHeHus. KakoB ¢usudeckuii cMmpica kodhduinmreHToB nud-
(y3un, TEII0MPOBOAHOCTH U BSIZKOCTHU?

27. Yro Takoe TemuioBasg mamuHa? Yemy paBeH ee KOA(D(PUIMEHT MOJIE3HOrO JeH-
ctBust (KII/T)?

28. 13 kakux npoueccoB coctout nuki Kapuo? M300pa3uts rpaduk nukna KapHo B
koopauHatax (p, V). 3anucats hopmyny KII ukia Kapho.

29. ChopmynupoBaTh BTOPOE HA4YAJIO TEPMOAMHAMUKHU.

30. Kakue nponecchl Ha3pIBalOTC 00pAaTUMBIMU U KaKUE€ HEOOPATUMBIMU?

31. Kako#t ¢gusnueckuit cMpici sHTponuu? YeMy paBHO M3MEHEHHE DHTPONUU MpPU
o0paTUMOM M HEOOpATUMOM Ipoiieccax?

32. ChopmynupoBaTh BTOpPOE HA4aJI0 TEPMOAMHAMUKH Y€Pe3 MOHATUE YHTPOIUH.

33. 3anucath U OOBICHUTH YpaBHEHHUE COCTOSIHHS peajbHOTO Ta3a (ypaBHeHue Ban-
nep-Baanbca).

34. HapucoBaTh u3zorepMbl Ban-nep-Baanbca W 3KCIIEpUMEHTAIbHO IOJYy4YEHHBIE
U30TEPMBI PEAIbHBIX T'a30B.

35. Kakoe coCTOsiHME BEIECTBA HAa3bIBACTCA KPUTUUECKUM ?

DJIeKTPOCTATHKA

. Kakotii 3apsin Ha3bIBaeTCsl TOUCUHBIM?

. Chopmynupyiite 3akoH Kyrona.

. UTO Takoe 3JIeKTprUIecKoe nose? IIEKTPOCTaTUIECKOE MoJIe?

. UTO ABISIETCS CUIIOBOM XapaKTEPUCTUKOMN IIEKTPUUYECKOTO MOJIsA?

. 3anumure GopmyIly HAIPSHKEHHOCTH TMOJISI TOYEHUHOTO 3apsiia.

. B uem 3akiroyaeTcs NpuHIUNI CyNEPHO3ULINN?

. Kak rpaduuecku n3o0paxaror aIeKTpocTaTudeckoe mnose?

. UTO Ha3bIBa€TCsl CUIOBBIMU JIMHUSMHU (JIMHUSIMU HAMPSHKEHHOCTH)?

9. Hapucyiite cuiiOBbl€ JUHUHU TOJIs1 TOYEUHOTO 3apsia.

10.Yto Ha3pIBaeTCsd MOTOKOM BEKTOpPA HAIPSHKEHHOCTH 4Yepe3 IMPOM3BOJBHYIO 3a-
MKHYTYI0 TOBEPXHOCTh?

11.Chopmymupyiite Teopemy Octporpaackoro-I"aycca.

12. Yto Ha3pIBaeTCs NOTEHIIMAIOM? B KakuX eIMHUIIAX OH U3MEepseTcs?

13. 3anummre popMyIry IOTEHIMANIA MOJI TOUYSYHOTO 3apsia.

14. Kak HampaBiieHbl CUJIOBbIE JTUHUU MO OTHOLIEHUIO K SKBUIIOTEHIMAIbHBIM MO-
BepxHocTAM? HapucyiiTe S5KBUNOTEHLIMABbHBIE TOBEPXHOCTH OJII TOYEUHOIO 3apsi-
na.

15. Kak cBsi3aHa HaNpsyKEHHOCTh C PA3HOCTHIO MOTEHIMAJIOB 111 OJJHOPOIHOTO JJIEK-
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TPOCTATUYECKOTO OIS ?

16. Kakue Tena Ha3pIBalOTCSA UAIEKTPUKAMU?

17. Kakne nU3JIeKTPUKHA HA3bIBAOTCS MOJISPHBIMU, 4 KAKUE HETIOJISPHbIMU?

18. UTo Ha3bIBAIOT MOJSIpU3ALMEN TUITIEKTPUKA?

19. Yto noka3pIBaeT IUAJIEKTPUIECKAs IPOHULIAEMOCTh CPEABI?

20. 3anumure GopMysTy IJisi BEKTOPA JIEKTPUUECKOTO CMEIICHHUS.

21. Kakue Tesia Ha3bIBalOTCA MPOBOHUKAMHU?

22. Kak pacnpenensercs o MpoOBOJHUKY COOOIIEHHBIN eMy 3apsia?

23. YeMy paBHa HaIpPsSKEHHOCTh NOJISI BHYTPU NPOBOJHUKA B CIy4yae paBHOBECHUS 3a-
pAIOB?

24. YUto Ha3bIBAIOT 3JEKTPOEMKOCTBHIO YEIMHEHHOTO MPOBOAHUKA? DIEKTPOEMKO-
CTBIO IByX MPOBOJHUKOB?

25. B Kakux eAMHUIAX BBIPAXXAETCsl JIEKTPOEMKOCTh? OT 4ero oHa 3aBUCUT?

26. Uto Ha3bIBaeTCsl KOHJEHCATOPOM?

27. 3anummute GopMyITy EMKOCTH IJIOCKOTO KOHIEHCATOPA.

28. YeMy paBHa 3HEPrus U MIIOTHOCTh YHEPTUU AIEKTPOCTATUYECKOTO MOJIS?
IHocTosiHHBIN TOK

1. Yto Ha3bIBaIOT 31eKTpudYecKuM TokoM? Kakue ycnoBusi HEOOXOAUMBI ISl POTe-
KaHUs ToKa?

2. YUto Ha3bIBAIOT cUJIoN ToKa? B Kakux equHULIaX oHa u3mepsercs? YTo npuHUMaroT
3a HalpaBJIEHUE TOKa?

3. YUto Takoe mIOTHOCTh ToKa? Kak HampaBiieH BEKTOP IUIOTHOCTU TOKA?

4. Kakue cuibl Ha3bIBAIOTCS CTOPOHHUMM?

5. Haitte onpenenenue 3/C, HanpsikeHUs.

6. 3anumure 3akoHbl OMa 1Sl OJHOPOJHOTO YYacTKa LIENU, HEOAHOPOJHOTO yYacTKa
e, 3aMKHYTOH 1IenH U B AuddepeHnnarbHoi hopme.

7. OT 4ero 3aBUCHUT CONIPOTUBIIEHUE TPOBOIHUKA?

8. Hapucyure nocieoBaTenbHOe U NapaJlIeIbHOE COCIUHEHUS IPOBOIHUKOB. YeMy
paBHO O0LIEe COMPOTUBICHUE YYACTKA LEMU MPU KaXIOM COEIUHEHUN?

9. Chopmynupyiite 3akon [[xoyins-Jlena.

10. 3anummure nepsoe npaBuio Kupxrodga. [IpaBuio 3HakoB AJig IEpBOro mpasuia
Kupxroda.

11. 3anummuTe BTOpoe npasmio Kupxroda. [IpaBuio 3HakoB Jyisi BTOPOro mpaBuia
Kupxroda.

12. Kakue 4yacTHIlbl SBJISIOTCS HOCUTEISIMU TOKA B METaJlJIaX, ra3ax, dJICKTpOIuTax?
13. OcHOBHBIE TOJOKEHUS KIACCUUYECKOW AJIEKTPOHHOM TEOPHUHU 3JIEKTPOIPOBOIHO-
CTH METAJJIOB. B ueM 3akiirouaroTcst 3aTpyAHEHUSI 3TON TEOpHUU?

14. Kakoii pa3psiq B ra3e Ha3bIBaeTcsi HECaMOCTOATENbHBIM? (CaMOCTOATEIbHBIM?
BonpTamnepHas XxapakTepucTyuKa ra3oBoro paspsja.

15. Yro Takoe nonu3zanusi? Buabl HOHU3AIUU.

16. Yto Ha3pIBaroT pabOTOM BbIXOAA 3JE€KTpoHA U3 MeTauia? Ot yero oHa 3aBucutr? B
KaKuX eIMHULIAx u3Mepsercs?

17. Yto Takoe TEPMOIJIEKTPOHHAS IMUCCHS?

18. HauepTure BONbTAMIEPHYIO XapaKTEPUCTUKY AMOJA U OOBICHUTE €€ 0OCOOEHHO-
CTH.



JJIeKTPOMATHETH3M
1. Yemy paBeH U KaK HalpaBJIEH MATHUTHBIII MOMEHT PaMKH C TOKOM?

2. Yto Ha3bIBaeTCs MHAYKIHUEH MarHUTHOrO nosisi? Kak HampaBieH BEKTOP B? Kaxo-
Ba €JIMHMIIA U3MEPEHUS ITON BennuuHbI B CI?

3. 3anummute u oObsicHuTe 3aKkoH buo-Capapa-Jlamnaca. Kak ¢ momomnisio 3Toro 3a-
KOHA HaTH MHIYKLIHWIO MarHUTHOTO MOJIS B LIEHTPE KPYTOBOT'O TOKA?

4. Yro Ha3bIBaETCS JIMHUAMU MAarHUTHOM MHIyKUHMH? Kak onpenenstoT HanpaBJIeHUE
JMHUM MarHUTHON MHIYKIIUU?

5. Hapucylite TMHUM MarHuTHOTO NOJISL ITPSIMOTO TOKA, KPYrOBOI'O TOKA, COJICHOU/IA.
6. UeM oTinM4aroTCs JIMHUM MAarHUTHOW UHAYKLUWH OT JIMHUW HANPSKEHHOCTH DJIEK-
TPOCTATUYECKOTO MOJIS?

7. 3anummuTte u o0bsicHUTE PopMybl 11 cuibl Amnepa u cuibl Jlopenna. Kak
ONPENEIIAECTCS HAIIPABICHUE 3TUX CHII?

8. [1o kako# TpaeKTOpHH ABUKETCS 3apsKEHHAs 4YacTHUIA B OJHOPOJAHOM MarHUTHOM
nosie?

9. B uém 3aknroyaeTca TeopeMa 0 HUPKYISLUUA BEKTOPAa MarHUTHOU HHILYKIJ;I/IHE ?
Kak ¢ moMouipto 310l TEOpEMBI pacCUUTaTh MAarHUTHOE T0JI€ IPSIMOTO TOKA?

10. Kakue nosisg Ha3bIBatOTCsA BUXpeBbIMU? [loueMy MarHuTHOE MOJie SIBISETCS BUX-
pEBBIM?

11. Kak Benér cebs pamka ¢ TOKOM B OJHOPOJHOM MAarHMTHOM Moje? 3aluIluTe
dbopMyITy MOMEHTa CHJI, IEHCTBYIOIIETO Ha PaMKy C TOKOM B MarHUTHOM TIOJIC.

12. Yto Ha3bIBaeTCsI MarHUTHBIM NOTOKOM? KakoBa enuHWIa U3MEPEHUS] MATHUTHO-
ro notoka B CI?

13. B uém 3akmrodaeTcs sBJIEHUE dIEKTpOMAarHuTHON MHAykiuu? Kak onpenensercs
HaIpPaBJICHUE UHIYKIIMOHHOTO TOKA?

15. B uém 3akitouaeTcst ABJICHUE CAMOUHAYKIIMH?

16. YUto Ha3bIBaeTCs MHAYKTUBHOCTHIO? OT 4ero oHa 3aBUCHT? 3anumure Gopmyiy
WHIYKTUBHOCTH UIMHHOTO COJIEHOWAA. B Kakux enumHuIIaX U3MEpsAETCs] UHIYKTHB-
HocTh B CH?

17. VI3 xkakuxX MarHUTHBIX MOMEHTOB CKJIaJbIBA€TCSI MATHUTHBIM MOMEHT aToMa?

18. Uto Takoe nuamarnetuku? IlapamarHeruku? B uéMm paznuuve uX MarHUTHBIX
CBOWCTB?

19. Yro takoe HamarHu4eHHOCTh? Kakas BEeIMUYMHA MOXKET CIIY)KUTh €€ aHAJIOIOM B
ANEKTPOCTATUKE?

20. YTo nmoka3plBa€T MarHuTHas MPOHUIIAEMOCTh CPEAbI?

21. Hapucyiite 1 00BsSCHUTE METIIIO TUCTEpe3nca peppoMarHeTHka.

22. Yro HazbiBaeTcs Toukoil Kropu?

23. 3anummuTe ypaBHeHUsT MakcBeiia [ 2JISKTPOMArHUTHOTO MOJiE U OOBSICHUTE
uX QU3NYECKUI CMBICI.

24. Yto sBNIAETCS MPUYMHON BO3HUKHOBEHHUSI BUXPEBOIO AJIEKTPUUYECKOro NoJist? Yem
OHO OTJIMYAETCS OT JIEKTPOCTATUUECKOTO MOJIsA?

25. Yto Takoe TOK cMenieHus?

KoJsie0anusi 1 BOJIHBI

1. Uro Ha3pIBaeTCsd rapMoHHYECKHUM KojiebaHuem? Kakoil Buja mMMeeT ypaBHEHHE



rapMoHu4YecKoro kojebanmsi? KakoB (hM3M4ECKUil CMBICT BEIMYHUH, BXOIAIIAX B OTO
ypaBHeHue? KakoBO pasinuue MeXay 4acTOTOM M IUKIMYECKOM (KpyroBoil) 4yacTo-
Toi? UTO Ha3bIBaeTCs MEPUOJOM KOJIeOaHUsI U KaKOBa €ro CBSA3b C YACTOTOM U IIMK-
JNYECKON YaCTOTOM?

2.Yemy paBHBI CKOPOCTh U YCKOpEHHE IpPH rapMoHHueckoMm Kojebanuu? (BwiBon).
Kak BeIpaxkaercs cuia, JeMCTBYIOLIAsA HA TOUKY, COBEPIIAIOLIYI0 TAPMOHUYECKOE KO-
nebarenbHOE ABUKEHUE?

3. Kak um3o0paxkaercs rapMoHudeckoe kojiebanue rpadguuecku? BekropHas aua-
rpamma.

4. YUto Ha3bpIBaeTCsl MasTHUKOM MaTeMartuueckuM? Pusmuecknum? Kak BbIpakaeTcs
nepuo KoyiebaHuii 3THX MasSTHUKOB? UTO Ha3bIBaeTCS NMPUBEIACHHOW JIMHOMN (H3H-
yeckoro Mastauka? Ilepuon konebanuii MaTeMaTHYECKOTO U (U3UUECKOTO MasiTHU-
KOB.

5. OObsicHUTE MPOIIECC BOBHUKHOBEHUS COOCTBEHHBIX KOJIEOAaHUI B KOJieOATEIbHOM
koHType. Kakue (u3mveckne BETMYUHBI MEPUOANYCCKH U3MEHSIOTCS TPU DIEKTPO-
MAarHUTHBIX KOJIEOaHUAX B KOJeOaTeIbHOM KOHTYpe? 3anuilinTe uX ypaBHEHUS KoJje-
OaHMil.

6. 3anumute dopmyny TomcoHa s mepuoaa COOCTBEHHBIX KojeOaHUW KojeOa-
TEIBHOTO KOHTYpa. YeMy paBHA UKJIMYECKas 4aCTOTa ITUX KOJICOaHM1?

7. Kak BbIpaxkaercsi sHeprusi (KMHETHYECKasi, MOTeHI[MaIbHAas, MOJIHAsA) TapMOHUYE-
CKOro KoJjieOaHus?

8. Kakoit Bun nmeer ypaBHEHHE KOJe€OaHUsI, TIOJTYYCHHOTO B PE3YJIbTATE CIOXKEHUS
JIBYX OJIMHAKOBO HAIPABJICHHBIX TAPMOHUYECKUX KOJICOAHUHN C OJIMHAKOBBIM TEPH-
onom? Kaxk BeIpaskaeTcst aMIUTMTy/]a U HadasibHast ¢aza Takoro kojebanus? (BeiBox ¢
MIOMOIIIbIO BEKTOPHOUN AUArpaMMBbl).

9. Kakoi BUJI IMEET ypaBHEHHUE TPACKTOPUHU TOUYKH, YUACTBYIOIIEH OJHOBPEMEHHO B
JBYX B3aUMHO MEPIEHUKYJISIPHBIX TapMOHUYECKUX KOJEOAHUSIX C OJMHAKOBHIMU
nepuoaamu? Ilpu Kakux ycloBUAX 3Ta TPACKTOPHS SIBISETCS OKPYXKHOCThIO? Ilps-
MOW?

10. Yro Ha3zwiBaetrcs ¢urypamu Jlnuccaxy?

11. Kakue xonebaHusi Ha3pIBalOTCSI COOCTBEHHBIMU? 3aTyXaIOIMUMU?

12. Yro HazwiBaeTcsi ko3P duimentom 3aryxanusa? Jlorapupmudeckum 1eKpeMEeHTOM
3aTyXxaHud?

13. Kak u3MeHsIieTCsl aMIUIUTY/1a 3aTyXarux kojaebanuii? Kakue kosiebaHus Ha3bI-
BAIOTCS allepuOUYECKUMU?

12. Kakue xojeOaHus Ha3bIBAIOTCS BBIHYXKJICHHBIMH? OT 4ero 3aBHCHT aMIUIATY/A
YCTAaHOBUBIIIMXCS BBIHYKJICHHBIX KosieOaHui? Yemy paBHaA YacToTa TakuxX KolieOa-
HUN?

13. ITpu KakuX yCIIOBUAX HACTYHAET U B UEM COCTOUT SIBJIICHHE pE30HaHca?

14. Yemy paBHBI MHIAYKTHBHOE, €EMKOCTHOE M IIOJHOE CONPOTHUBIICHUS LIENHU IEepe-
MEHHOI'0 TOKa?

15. 3anumure 3akoH OMa 1Jisi IEPEMEHHOTO TOKA.

16. Uto nHazpiBaeTcsi d(PGEKTUBHBIMU (JICUCTBYIOIIUMH) 3HAUYCHUSIMU CHJIBI TOKA U
HanpspkeHusi? Kak OHM CBSI3aHBI C aMIUIUTY IHBIMU 3HAYEHUSIMU ?

17. Yro wna3biBaeTcs BosHOM? Kak oObBscHsieTCSs pacmpocTpaHeHUE KoJjieOaHUi B



ynpyroi cpene? B uem pasnuune BOJIH MPOAOIbHBIX U nonepedyHbix? KakoBel  ¢u-
3MYECKHE YCJIOBUS BO3HMKHOBEHMS IPOJOJIBHBIX U NonepeuHbix BojaH? Kakumu Be-
JUYMHAMM XapaKTEpU3YIOTCS BOJHBI B YIPYTOM cCpele M Kak CBSI3aHbl MEXIY COOOi
3TU BEJIUYUHBI?

18. Kakoli Bua uMeeT ypaBHEHHE BOJIHBI, PACIPOCTPAHSIOIIEHCS BIOJIb IPSIMO?

19. Yto Ha3zwiBaeTcs PpoHTOM BOJIHBI? BOJTHOBOM MTOBEPXHOCTHIO?

20. Ot xakux (akTOpOB 3aBUCUT CKOPOCTb PACIPOCTPaHEHUs BOJIH B YIIPYTou cpene?
Kak BeIpaxaercst 3Ta CKOpOCTh?

21. B kakom city4ae (aza BOJHBI [IPU €€ OTPAKEHUHN OCTAECTCS HEU3MEHHOM?
Memnsiercs na /27

22. YUto Ha3bIBaeTCs CTOSTYEN BOJTHOW? UTO Takoe y3esl U MyYHOCTh CTOSAYEN BOJIHBI?
KakoBo paccrosiune mexnay Humu? Kakoi BUI HIMEET ypaBHEHUE CTOSYEH BOJIHBI?
23. Kakue BOJIHBI Ha3bIBAIOTCS 3ByKOBBIMU (aKyCTUYECKUMU)?

24. Yto Takoe 3JIEKTPOMAarHuTHbIC BOJIHBI? KakoBa CKOPOCTh MX pacHpOCTpaHECHUS?

Kak opueHTHpOBaHBI BEKTOPHI E,Hubos 3JIEKTPOMAarHUuTHOW BOJIHE?

25. Yto Takoe mikana 3JeKTPOMarHuTHbIX BOIH? Ha kakue BUIIBI AEIUTCS 3IEKTPO-

MarHMuTHOE U3JIydyeHue?

26. B uem 3akmrouaercs ¢puznyeckuil cMbica BekTopa YMmoBa-lIloitHTuara? Yemy on

paBeH?

Onruka

1. CdopmynupyiiTe OCHOBHBIE CBOMCTBA JIEKTPOMATrHUTHBIX BOJIH.

2.  KakoBa CKOpOCTbh pacupOCTpaHEHUS JIEKTPOMArHUTHON BOJIHBI?

3. UYTO0 MOXET CIYyKUTh UCTOYHUKOM 3JIEKTPOMArHUTHBIX BOJIH?

4. 3anumure ypaBHeHUE Mg BEKTOpoB E u H nepeMEHHOr0 3JIEKTPOMArHUTHOTO
OJISL.

5. B uéwm 3akmouaetcst pusznueckuii cMbica BekTopa YMoBa-Iloitntunara? Yemy on
paBeH?

6. B uém 3akmouaercs GU3NYECKUN CMBICI JUArPaMMbl HAITPABICHHOCTU HU3JTyde-
HUS TANOJA?

7.  CdopmynupyiiTe U MOSICHUTE OCHOBHBIE 3aKOHBI PACTIPOCTPAHECHHUS CBETA.

8. Korma npu npenomieHnn Ha TpaHULE pa3fesa IBYX JUAIICKTPUKOB yIoJl Ipe-
JomIieHus OoJibllle yriia najaeHus?

9. UrTo MeHseTCS IIPU NEPEXOIE CBETA U3 CPEIIBI C TOKA3ATENEM IIPETIOMIICHUS 71 B
Cpeny ¢ IOKa3aTesieM MPEJOMIIEHUS 7,7

10. B xakux BemiecTBax HaOJI0Ial0T aHOMAJIbHYIO TUCTIEPCHUIO?

11. Kakwue BOJIHBI Ha3bIBAIOTCS KOTEPEHTHBIMU?

12. Kakyro BeIMYMHY Ha3bIBAIOT BPEMEHEM KOT€pEHTHOCTU? [[TMHON KOrepeHTHO-
ctu?

13. Yto Takoe onTuyeckas ajauHa mytu? OnTuyeckasi pa3HOCTh Xoaa?

14. B uém 3akirovaetcs sBieHue uutepdepeHum?

15. Csernbiil wiu TEMHBIN HEHTp Koiel HproToHa B poxosiueM cBeTe?

16. B uém 3akiroyaeTcs sABJIEHUE MIPOCBETICHUS ONTUKU ?

17. Tloyemy cioii ¢ ONTUYECKOUN TOJUIMHON B YETBEPTh IJIMHBI BOJIHBI CIIYKHUT JJIsI
MOJTHOTO TallleHUsI OTPAKEHHBIX JTydeit?

18. Cdopmynupyiite npunuun I'rolirenca.



19. UYro no3Bonuin 06bacHUTh npuHLuI [ 1oiirenca-Openens?

20. Yro Ha3zbIBalOT 30HON Dpenens?

21. Korna natdmonaercs audpakius Openensn? qudpaxuus Opanroydepa?

22. Ornuyaercs au AMPpPaKUUs HA MU IPU OCBEIIEHUH €€ MOHOXPOMAaTHUYECKUM
1 OeJIbIM CBETOM?

23. Yto Ha3BIBAIOT MEPHUOJIOM AUDPAKITMOHHON PEIIETKU?

24. 3anumuTe ycnoBusa Tu(PaKIMOHHBIX MUHUMYMOB Ha OJHOMW LIEJIH U IJIaBHBIX
MAaKCMMYMOB Ha PEIIETKE.

25. Kakoe mpakTuyeckoe npuMeHeHue umeeT yciaoue Bynbga-bparros?

26. B uéwm 3akmouaercs uaes roaorpadupoBaHus?

27. TloueMy aJis MOJyYEHUS TOJIOTPAMMBbI KPOME MPEAMETHON HEOOX0uMa emié
OTOpHasi BOJIHA?

28. YeM oTiIMHaETCs HOPMAJIbHAS TUCIIEPCUSI OT AHOMAJIbHOM?

29. B 4ém 3aKIr04ar0TCsl OCHOBHBIE TIOJIOKEHHUSI JIEKTPOHHOU TEOPUH IUCIIEPCHU
ceera’?

30. Kakoe siBJIeHHE 10Ka3bIBAET MONEPEYHOCTh CBETOBBIX BOJIH?

31. YTo mpouCXOAUT, IPU BPAILLICHUHU MOJAPU3ATOPA, €CIIM HA TTOJISPU3ATOP NaJACT
MJIOCKOTIOJISIPU30BAHHbBIN CBET?

32. Kak nmpakTH4ecKd OTIIMYUTh €ECTECTBEHHBIN CBET OT IJIOCKOIMOJISIPU30BAHHOTO?

33. Tlokaxkute, 4TO IPHU NAJAEHUU Jy4da O] yIiIoM bprocTepa ero oTpaxEHHbIN U
MPEJTOMIIEHHBIN JIyYH B3aUMHOIIEPIICHIUKYJISIPHBI.

34. Yro Takoe nBOiHOE Myuenpesnomienue? Korma oHo BO3HUKAET?

35. Yrto Ha3bIBaeTCs ONTUYECKOW OChIO KpUCTaJia?

36. Kakue BeniecTBa Ha3bIBAIOT ONTHYECKNA AKTUBHBIMHU?

37. Kakue sBiIeHUS MOXHO OOBSICHUTh U KBAHTOBOM, U BOJTHOBOM TeOpHeH cBeTa?

KBanrToBasi npupoaa csera.

1. Yro nazsiBator AUT?

2. B uéwm 3akmodaercs pu3nyecKkuii CMBICT YHUBEpcaabHOU QyHKImn Kupxroda?

3. 3axonsl BuHa.

4. Chopmynupyiite 3akoH Credana-bonbimana.

5. Kak onpenenuts Maccy u uMiyssc GpoToHa?

6. Uem 0OBsCHSIETCS XapaKTEPUCTHUECKOE PEHTI€HOBCKOE U3TyueHue?

7. YcioBus Bo3HUKHOBeHUs (poTtorddekra.

8. Kak ¢ momorpto ypapHeHus DiHmTelHa 00bsacHUTH | u 11 3akonbI hoTodddhexTa?

9. Hapucyiite u 00bsICHUTE BOJIBT-aMIIEPHYIO XapaKTEPUCTUKY (DOTOIIEMEHTA.

10.YeMy paBHO OTHOIIIEHUE AABJICHUN CBETA HA 3€PKaJIbHYIO U 3a4EPHEHHYIO I10-

BEPXHOCTHU?
11.B ué™m oTimume xapakTepa B3auMoAeHCTBHS (OTOHA U AJICKTPOHA TIPH (GOTOI]-
dexre u 3pPexre Komnrona?

KBanroBas ¢puzuka

1. Yewm ornuuaercs Jia3epHOE U3TYYCHUE OT OCTAJIbHBIX BUJIOB U3TyUCHHUS?

2. Kakyto poJib BBIIOJHSAET ONTUYECKUN PE30HATOP B Jazepe?

3. Uewm He ycTpauBana mojenb atoma Pezepdopnaa kiiaccuueckas 31eKTpoAMHAMU-

Ka?

4. Cdopmynupyiite nocrynarsl bopa.



5. Yro ompenensieT KBaApaT MOIYJIsl BOJIHOBOU (pyHKIMN?

6. Kaxumu cBolicTBaMU MUKPOUYACTHI] 00YCIIOBICH TyHHEIbHBIN 3 PexT?

7. KakoBa HaMMEHbILIAsi SHEPTUS YACTULIBI B OECKOHEYHO ITyOOKOM «IIOTEHIUAb-
HOM SIIIIUKE»?

8. B kakux BeuecTBax Ha00AaeTCst BHyTpeHHUN (HoTodPderT?

9. Kakue rinaBHble KBAaHTOBBIE YHCIIA BBl 3HAETE?

10. ITpunuwmn I[aymnu.

11. B u4ém cyTh npHHIMIIA HEONIPEAETUMOCTH TOXKIECTBEHHBIX YacTHUIL?

12.  Kak Ha3bIBaeTCsi COOCTBEHHBI MOMEHT KOJIMYECTBA JBUXKEHUS dJIEMEHTApPHOU
YaCTHULIbl, UMEIOIINI KBAHTOBYIO MPUPOAY U HE CBSI3aHHBIN C IEPEMELIEHUEM YaCTH-
bl Kak 1e10ro? Kak Ha3bpIBatOTCS YaCTHUILbI WJIM KBA3UYACTHUILIBI C MTOTYLIENIBIM CIIH-
HOM?

13. Yro Takoe ponon? KakoBsl ero cBoiictea?

14. Kak 0O0bsicHAET KBAaHTOBAsi CTATUCTHKA OTCYTCTBHUE 3aMETHOT'O OTINYUS TEILIO-
€MKOCTEH METaNIOB U AU3JIEKTPUKOB?

15. Yewm paznuyaroTcst 1O 30HHOM TEOPUH METAJIBI, IOJIYIIPOBOJHUKHU U TUDJICK-
TPUKU?

16. Yto Takoe 3anpernieHHas 30Ha?

17. Yto Takoe 3neprusa Gepmu?

18. YeM oObsACHsETCS MPOBOAMMOCTh COOCTBEHHBIX MOITYNPOoBOAHUKOB? [Iprmec-
HBIX MOJYIPOBOJIHUKOB?

19. Yto Takoe kpacHas rpaHuiia GoTOnpoOBOIUMOCTH?

20. IlosicauTe M3UYECKHE MPOLIECCHI, TPOUCXOISAIINE B p-n-Tiepexoe?

ATOMHOE PO.

1. Kakue gactuipl 00pa3yroT spo atoma?

2. Yem OTAMYAIOTCS U30TOIBI OT U30TOHOB?

3. Yto Ha3BIBAIOT PAAMOAKTUBHBIM pacnagoM?KakuM COOTHOLIEHUEM CBS3aH NEPU-
o nosrypacnazga T, ¢ HOCTOSHHON pauOaKTUBHOIO pacmaaa A ?

. Kak u no kakomy 3aKkOHy U3MEHSAETCSI AKTUBHOCTh HYKIMAA?

Kaxk oObsicHsIeTCs 0-pacniaj HA OCHOBE KBAaHTOBBIX MPEICTABICHUN?

YeM 00BsICHAETCSA HEMTPEPHIBHOCTh SHEPTETUYECKOTO CIIEKTpa B-yacTuil?

[To xakuM npU3HAKAM MOXHO KJIACCHU(PUIIUPOBATD SIICPHBIC PEAKIH?

Uro npencTaBisioT coO0 peakuu aAesieHus?

B uém 3aknroyaroTcs TpyJTHOCTU B OCYIIECTBICHUH PEAKLIUU YIIPABIISIEMOTrO TEP-
MOSIIEPHOTO CUHTE3a?

10. Kakue yacTuibl Ha3bIBaIOTCS HyKJIOHaMuU?

11.. Kakoii 3apsiq UMEIOT KBapKu?

12.Kakue Buibl B3aUMOJICHCTBUS Bbl 3HAETE?

13.Kaxkoii Bug B3aumoielicTBHs o0ecriednBaeTcs: GOTOHAMM?

14.11o kakuM mpU3HAKaM KJIACCUPUIUPYIOTCS 3JIEMEHTaPHbBIE YaCTHIIBI?

A
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