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2. IlepeyeHb KOMIIETEHIIHIA
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1. Kpwutepuu u nokasareju OLeHUBAHUS KOMIIETEHIMIi HA PA3JIMYHBIX 3Tanax ux GopMupoBaHus

JTtan ¢popMupOBaHUS
KOMIIeTeHII U

®opmupyemas

KpnTepml H TMMOKa3aTeJIu OCHUBAHUA KOMHeTeHHI/lﬁ

(I)OPMI)I KOHTPOJIsA

3HaTh: YmeTh: Baanern: c¢(opMHUPOBAHHOCTH
(pa3nesibl, TEMbI KOMIIeTeHIUS .
KOMIIeTeHIMii
JUCUHUILIHHBI)
Mexanuxka OIIK-1 OCHOBHBIE MMOHATHS U HCIIOIb30BaTh OCHOBHBIC MMOHSATHS U HaBBIKAMU HCIONb30Banus | Tecr,
3aKOHBI 3aKOHBI Kypca; UCIIOIb30BaTh 3HAHUHN QU3NIECKUX pelieHue 3aaad,
MEXaHUKH, IPUPOLY TEOPETHYECKUE 3HAHHS TIPH OOBSICHEHUH | OCHOB, HABBIKAMHU KOHTpOJIbHas pabora,
KosieOaHuil U BOJH PE3YIBTATOB YKCIIEPUMEHTOB, bu3nyeckux BBICTYIUICHHE C JIOKIIAIOM
MIPUMEHSTH 3HAHHS B 0071aCTH HU3UKH UCCIIeJOBaHUHN U Ha ceMuHape
JUTS OCBOCHUS OOIIEIPOPECCHOHANBHBIX | HaBBIKAMH PEIICHUS
JUCHUININH U pCIICHUA MPaKTUYCCKUX 3aJ1a4
npodecCHOHANBHBIX 33/1a4
Monexynapuas OIIK-1 OCHOBHBIE MMOHATHS U HCIIOIb30BATh OCHOBHBIE MMOHSTHS U HaBBIKAMU HCIONb30Banus | Tecr,
Qusuka u 3aKOHBI 3aKOHBI Kypca; UCIIOIb30BaTh 3HaHUN QU3NIECKUX pelieHue 3aad,
0 MOJIEKYJISIpPHOU QH3HKH, TEopeTHYecKHe 3HaHUA IpU OOBSICHEHUH | OCHOB, HAaBBIKAMHU KOHTpOJIbHas pabora,
mepmoounamuxa pe3yJIbTaTOB YKCIIEPUMEHTOB, bu3nyecKknx BBICTYIUIEHHE C TOKJIaJOM
NPUMEHSTh 3HaHUs B 00sacTu GpU3NKU HCCIIEI0OBaHUN U Ha CEMHUHApE
JUIsl OCBOEHUS 00111enpo(ecCHOHANBHBIX | HaBBIKAMH PELICHUS
JUACHUININH U pCIICHUA MPaKTUYCCKUX 3aJa4
npodeccHoHaNIbHbIX 3a1a4
dnexmpuuecmeo u OIIK-1 OCHOBHEIE IOHATUS U UCIOJIb30BaTh OCHOBHELIE ITOHATHS U HaBBIKAMU MCIIONIL30BaHuA | Tecr,
MAZREeMUIM 3aKOHBI; 3aKOHBI KypCa; UCIIOIb30BaTh 3HAHUN PU3NIECKUX pelieHue 3a1ad,
npUpoy Kojebauuit u TEOPETHYECKUE 3HAHUS TIPH OOBSICHEHUH | OCHOB, HABBIKAMHU KOHTpOJIbHAs pabora,
BOITH, OCHOBBI PE3YIBTATOB YKCIIEPUMEHTOB, busnyeckux BBICTYILICHHE C JIOKJIAIOM
JNIEKTPUYECTBA U MIPUMEHSTH 3HAHHS B 0071aCTH (HU3UKH HCCIIeIOBAaHUIN U Ha ceMuHape
MarHeTusma JUTSL OCBOCHUS 001IePO(EeCCHOHANBHBIX | HABBIKAMH PELICHUSI
JMCUUIUIAH U PEIICHUS MPaKTHYECKUX 3a/1a4
po(eCCHOHATBHBIX 3a7a4
Onmuka u OIIK-1 OCHOBHBIE ITOHATUS U HCII0JIb30BAaTh OCHOBHBIE ITOHATUS U HaBBIKAMU HCIIONIb30BaHuA | Tecr,

amomuasn guzuka

3aKOHBI ONITUKU
MIPUPOY KOJIeOaHH 1
BOJIH, OCHOBBI aTOMHOU 1
AnepHON PU3UKU

3aKOHBI KypcCa, UCIO0JIb30BaATh
TEOPETUIECKHE 3HAHUS MTPH 0OBSICHEHUN
Pe3yNbTaTOB KCTIEPUMEHTOB,
TIPUMEHSTH 3HAHUS B 00J1aCTH (QU3NKH
JUTSL OCBOCHUS 00IIENPO(eCcCHOHATBHBIX
JUCLUIUIMH U pPeLIeHUs
poeCCHOHATBHBIX 3a7a4

3HaHUH PU3HUECKUX
OCHOB, HaBBIKAMH
buznyecKux
HCCIIEIOBaHUM U
HaBbIKAMHU PEIICHUS
MPAaKTUYECKUX 3314

pelieHue 3anad,
KOHTPOJbHAs paboTa,
BBICTYIIJICHHUE C JJOKJIaJIOM
Ha CeMHHape




2. Kpurtepuu u mKajbl OHeHUBAHUS

4.1 Tect
ITporieHT nMpaBMIIBHBIX OTBETOB Jlo 60 61-80 81-100
KonndecTBo 0amioB 3a pemeHHbIN TECT 3 4 5

2.2 Pemienue 3aaa4

5 0a/yIoB BBICTABISIETCS, €CJIM CTYIEHT PN BCe PEKOMEHOBAHHbBIC 3a7aud, MPaBUILHO
U3JI0KWJI BCE BapHAaHThl HMX pEIICHUS, apryMEHTUPOBaB HX, C O0S3aTENIbHOW CCHUIKOM Ha
COOTBETCTBYIOIINE HOPMATHUBHI (€CIIU TIO COACPIKAHHUIO 3TO HEOOXOIUMO).

4 Oamyia BBICTAaBISETCA, €CIM CTYACHT pemuia He MeHee 85% pexKoMeHIOBaHHBIX 3ajad,
NPaBUIBHO M3JI0KWIJI BCE BAPHAHTHI PELICHHUS, apTYMEHTUPOBAB UX, C 00s3aTE€IbHON CCBIIKOW Ha
COOTBETCTBYIOIIME HOPMATHBBI (€CJIN TI0 COJICPKAHUIO ITO HEOOXOIMMO).

3 Gamra BBICTABISICTCS, €CIM CTYACHT pelr He MeHee 65% peKoMeHJIOBaHHBIX 3a/ad,
NPaBUIBHO M3JIOKWII BCE BApUAHTBI X PEIICHHS, apIYMEHTHPOBAB HX, C 00sI3aTEILHON CChIIKOM
Ha COOTBETCTBYIOIUE HOPMATHBBI (€CITU TI0 COJISPIKAHUIO 3TO HEOOX0IMMO).

2 Gamna - ecnu CTyIEHT BbIMoJIHWI MeHee 50% 3amaHusi, W/WiM HEBEPHO yKa3zajdl BapHUaHThHI
pemeHus.

2.3 KouTpoabHas padora

10 Oa/utoB BBICTABISIETCS, €CIIM CTYIEHT pEUIMJ BCE PEKOMEHIOBaHHBIC 3aJadH,
IPABUJIBHO M3JI0KUJI BCE BapUAHThl UX PELIEHMs], apryMEHTUPOBAB UX, C 0053aTeIbHON CCHUIKOU
Ha COOTBETCTBYIOIIME HOPMATHBHI (€CIIH MO COAEPIKAHHUIO ITO HEOOXOIMMO).

7 ©asJIOB BBICTABISIETCS, €CIU CTYACHT pelInil He MeHee 85% peKoMEeHIOBaHHBIX 3aiad,
NPaBUJIBHO M3JI0KHJI BCE BapUAHTHI PEIICHHs, apryMEHTHPOBAB UX, C 003aTEILHON CCHUIKOM Ha
COOTBETCTBYIOIIME HOPMATHBHI (€CJIN TI0 COJEPIKAHUIO ITO HEOOXOMMO).

5 GannoB BBICTaBJISETCS, €CIU CTYACHT pelInsl He MeHee 65% peKoMeHI0BaHHbIX 3ajiad,
IIPABUJIBHO M3JI0KUJI BCE BapUAHThl UX PELIEHMs], apryMEHTUPOBAB UX, C 0053aTeIbHON CCHUIKON
Ha COOTBETCTBYIOIIME HOPMATHUBHI (€CIH MO COEPKAHHUIO 3TO HEOOXO0AUMO).

3 Oamia - ecnu CTyAEHT BbINOJIHUI MeHee 50% 3ananus, u/uiav HEBEpHO yKa3all BapUaHThI
peLeHHs.

2.4 KpuTepum OLeHKH BBICTYIJIEHHE CTYEHTOB C J0KJIaJ0M

Baisl XapakTepucTHKH OTBETA CTY/IeHTA
10 - CTYJICHT T7TyOOKO M BCECTOPOHHE YCBOWJI ITPO0OIIeMYy;
- YBEPECHHO, JIOTUYHO, TIOCJICIOBATEIIEHO ¥ TPAMOTHO €0 U3JIaraer;
- ONMUpasiCh HAa 3HAHHUS OCHOBHOW WM JOMOJHHUTENBHOHN JIHUTEpaTyphbl, TECHO
MPUBS3BIBAET  YCBOCHHBIC HAy4YHBIC IOJOXEHUS C  MPAKTUYCCKOM
JEATEIIbHOCThIO;
- yMeJIO OOOCHOBBIBACT W APTYMEHTHPYET BBIIBUTAEMbIC UM UJICH,
- IeJIaeT BBIBOABI M O0OOIICHUS,
- cBOOOIHO BIIaZIe€T NOHATUSIMHI
7 - CTYJEHT TBEpPAO YCBOWJ TE€My, TPAaMOTHO U TIO CYIIECTBY HU3Jaraer ee,
OIMHMpPAsiCh Ha 3HAHWS OCHOBHOM JIMTEPATYPHI;
- HE JIOMYCKAET CYIIECTBEHHBIX HETOUHOCTEH;
- YBSI3BIBAET YCBOCHHBIC 3HAHUS C TIPAKTHYCCKOH JIeATEIHbHOCTHIO;
- apryMEHTHPYET HayYHbIE MMOJIOKCHHUS,
- JIeJTaeT BBIBOABI M O0OOIICHNS,
- BJAJCET CUCTEMON OCHOBHBIX MOHSATHM
5 - TeMa PacKphITa HEJOCTATOYHO YETKO M IOJIHO, TO €CTh CTYJCHT OCBOWII




npobieMy, MO CYyIIECTBY H3JIaraeT ee, ONHpasich Ha 3HAHMUS TOJIBKO
OCHOBHOM JIUTEPATypHI,

- JIONYCKaeT HEeCYIIECTBEHHbIE OIIMOKN U HETOYHOCTH;

- HCTIBITHIBACT 3aTPYAHCHHS B MPAKTUIECKOM TPUMEHEHUN 3HAHU;

- cnabo apryMeHTUpyeT Hay4YHbIE MOJI0KEHUS;

- 3aTpyAHsAeTCs B (JOpMYJIMPOBAHUH BBHIBOJOB U 00OOIICHHIA;

- YACTHYHO BJIAJICET CUCTEMOM MOHSATHI

2 - CTYJICHT HE YCBOWJI 3HAYUTEIILHON YacTH MPOOIEMBIL;

- IOITYCKaeT CYLIECTBEHHbIC OIIMOKN U HETOYHOCTH IPU PAaCCMOTPEHUH €€;
- HCTIBITBIBAET TPYIHOCTH B MPAKTUICCKOM ITPUMEHCHUH 3HAHUN;

- HE MOKET apryMEHTHUPOBATh HAYYHBIE MTOJIOKEHNUS;

- He (hOpMYJIUPYET BHIBOJIOB M 00OOIICHNUI;

- HE BJIa/IeeT NOHATUHHBIM almapaToM

4.5 BbinojiHeHHe 3aJaHUA Ha COCTABJCHUE I'J10CCapud

Kpurepuu oneHku KosmmyecTBo 6ajiioB
1 | akKypaTHOCTb U TPAMOTHOCTb HU3JIOKECHHS, pab0Ta COOTBETCTBYET 5
110 0()OPMJICHHUIO BCEM TPEOOBAHUSIM
2 | IOJHOTA UCCIICOBAHUS TEMbI, COICPIKaHUE TIIOCCAPHSI 3
COOTBETCTBYET 3a/IaHHOU TEME
HNTOT'O: 5 6as10B

4.6 IloaAroTOBKA OMOPHOI0 KOHCIEKTA

[ToaroToBka MaTepualioB OMOPHOTO KOHCIEKTa sIBISETCA A(P(PEKTUBHBIM HHCTPYMEHTOM
cUCTeMaTHU3alluy MOJIYYEHHBIX CTYI€HTOM 3HaHUH B MPOLIECCE U3YUYEHUS AUCLUIIINHBI.

CocraBieHre ONOPHOIO  KOHCIEKTa MpeACTaBiseT Cco0OW BHUJ  BHEAYJUTOPHOU
CaMOCTOSITENIbHOW paboThl CTYJIEHTAa MO CO3JAAHHUI0 KPAaTKOH HHGOPMALMOHHON CTPYKTYpBI,
0000Mmaroneil 1 oTpakarmel CyTh MaTepuasa JICKIUH, TeMbl ydeOHUKa. OIMOpPHBINH KOHCIIEKT
IPU3BaH BBIICJIUTh IV1aBHbIE OOBEKTHl U3YyUEHHUs, 1aTh UM KPAaTKYIO XapaKTepPUCTUKY, UCIIONb3Ys
CUMBOJIbI, OTPa3UTh CBSI3b C JAPYrUMH 3jieMeHTamMHu. OCHOBHas 1I€Jb OMNOPHOIO KOHCIEKTa —
00JIerYuTh 3allOMHMHAHME. B ero cocTaBieHHM MCIIOJB3YIOTCA pa3iMyHble 0a30Bble MOHATHS,
TEPMHMHBI, 3HAKU (CUMBOJIbI) — ONOpHBIE CHUrHaibl. OINOpPHBII KOHCHEKT MOXET ObITh
IpPEJCTaBIeH CUCTEMOM B3aMMOCBS3aHHBIX T'€OMETPHUYECKUX (UTyp, colepkKamux OJIOKH
KOHIEHTPUPOBAHHON MH(OpMalMK B BHJE CTYNEHEK JIOTUYECKOM JIECTHMIIBI; PHUCYHKA C
JIOTIOJTHUTEIbHBIMH 3JIEMEHTaMHU U JIp.

MakcumMaJibHOe
Kputepuu omieHKH 0MOPHOTro KOHCIEKTA
KOJIMYECTBO 0AJLJIOB
- MOATOTOBKA MaTE€PHAJIOB OMOPHOTO KOHCIIEKTA M0 U3y4aeMbIM TeMaM 3

JUCIUILIMHBI TOJIBKO B TEKCTOBOM (hopMe;

- IOJrOTOBKA MaTEpUajIOB OMOPHOT0 KOHCIEKTa M0 N3y4aeMbIM TeMam
JMCLUIUIMHBI B TEKCTOBOM (hopMe, KOTOpast COMPOBOXKIAETCS CXEMaMH, 5
TabnnyHo umHpopManuell, rpaduxkamu, BbBIEICHHEM OCHOBHBIX
MBICJIEN C TOMOIIBIO IBETOB, NOJYEPKUBAHN.

3. Tunogvle KOHmMpOIbHBIE 3A0AHUA U MEMOOUYECKUe Mamepuaivl,
onpedenawujue npoueoypvl OUEHUBAHUA 3HAHUI, YMEHUIl, HABLIKOE U
(unu) onvima oeamenbHOCMU, XAPAKMEPUIYVIOWUX IMANBL POPMUPOCAHUS
KomMnemeHyuil ¢ npoyecce 0C60CHUA 00PA306aMeENbHOU NPOZPAMMOBL.



5.1 Tunoeoe mecmosoe 3adanue

1. BriOepute OTBET, B KOTOPOM JlaHA Pa3MEPHOCTh €MHUIIBI u3MepeHust cuibl B CU?

Dxr-m?-c3;,  2xr-m?c?,  3)krmc?,  4)krmct

2. BriOepute OTBET, COAEPIKAIIMIA MATEMAaTHUECKYIO 3aIUCh CII0KEHHUS CKOPOCTEH B
KJIACCUYECKOI MeXaHUKe.

3. B nudre, pukynieMcs BBEpX ¢ yCKOpeHHeM 2 M/c%, HaxomuTcs maccaxkup maccoit 50 Kr.
YeMy nprUMEpHO paBeH MOJYJIb CHIIBI TSDKECTH, IEHCTBYIOIIEH Ha maccaxupa?
1) 600 H
2) 500 H
3) 400 H
4) OH

4. Kakoe u3 HWKENPUBEACHHBIX BBIPAKCHUH BBIMOJIHSACTCS MPU aJHa0aTHOM PACIIUPEHUH JaHHON
MAacChl UIEAILHOTO Ta3a’?

1) Q = -Araa
2) Araza= 0
3) Ay=0
4) Q=0

5. Tlpu u306apHOM HArpeBaHUU 4 KT OJHOATOMHOTO HeansHOro ra3a ot 27°C no 127°C , nanHomy
ra3y coobmmnu 0,4M/lx temnotel. Kakoii raz monsepres HarpeBaHuio?

1) Tenmii.
2) Heon.
3) Jlutwii.
4) Kucnopona

6. Ompenenuts pabOTy CTOPOHHHX CHJI Ha BHEUIHEM y4acTke menw, ecian DJ]C mcrounnka paBHa
6B, a BennunHa nepeHocumoro 3apsaa 2 Ki.

1) 12 Dx
2) 3 Dx
3) -2 Dx
4 -3 Dx



7. Ilpenmer, HaxoxsuMiics Ha paccTosiHUU 14 cM mepemMecTwsid Ha 6 CM OT JIMH3bI, [IPU 3TOM
YBEITUYCHHUE CTAJIO PaBHBIM euHUIle. ONpeeTuTh ONTUYECKYIO0 CUITY 3TON JIMH3HI.

1) 10cm

2) 20anTp
3) S5antp
4) 10amTp

8. Uemy paBHO CONPOTHBIICHHE HarpeBaresis, eciau 3a 4 MuH npu cwie Toka 0,2 A BeIaesIeTcs
960 JIx TenaoThI
1) 100 Om
2) 50 OM
3) 10 0Om
4) 1200 Om

9. Kakoe BEIIeCTBO HCIOIB3YETCs B SIICPHBIX PEAKTOPaX B KAYECTBE TOPHOYETO
1) I'padur
2) VYpan
3) Kagmuii
4) Tsokenas Boaa

10. Kaxkoe siBJI€HHE CITYXKHT JOKA3aTeIbCTBOM ITOTIEPEUHOCTH CBETOBBIX BOJIH
1) Hurepdepeniius cBeta
2) Judpakius cBeTa
3) Jucmepcus cBeta
4) Tlonsipu3anus cBera

Karou: 1-3, 2-3, 3-2, 4-4, 5-2, 6-1, 7-3, 8-1, 9-2, 10-4

3.2 Pewenue 3a0au
1. Kosbio pagnycom R = 50 cm u maccoit 300 r BpamaeTcst BOKpYr OCH NMPOXOAAIIEN YEPE3 CEPEIUH
paanyca. HaiiTu MOMEHT HHEPIIMU KOJIbLIA.

HaHno: Pemenue: a
R=50cm=0,5m 1- ocb cummerpun —

Mm=300r=0,3kr |2 - 0oCh BpalmeHus R
a=R/2=025m a - pacCTOSIHUE MEXKY OCAMU

ITo Teopeme LlITeliHEpa MOMEHT HHEPLIUU

OTIPEIEIISETCS CIeAYIOIIUM 00pa3om 1 2
J=1Jc+ma?,
J-? rae JC- MOMEHT WMHEpLUMM Telsa IPH BPaIlleHUH BOKPYT OCH CUMMETPUHN

J=mR?+ ma? = m(R? + a% ) = 0.3(0.52+0.25%) = 0.094 kr*m?

Otser: J=0.094 kr*m?




2. Tlo Tpybe miIomanspio HomepedHoro cedenus 50 cm? B IMPOKOM KoneHe U 20 cM2 B y3KOM TeueT BOJ,

co ckopoctbio V1 = 10 m/c. Craruueckoe AaBieHUE B IMUPOKOM KojeHe Tpyoer  P1 =400 xIle
OnpeenuTh AaBjieHue B y3KOM KoleHe TpyObl. IlnotHocTs Boas! 1 r/em®.

JaHo: Pemenue:

S1 =50 cm?=5*10"3 m? 4

S> =20 cM?=2*107 m? CraTuyeckoe JaBlIeHUE B

p=1r/ em® = 1000 kr/m® Y3KOM KOJIeHE TpyObI HaiiieM  Si| —» V1 4 V2

V1 =10 m/c u3 ypaBHeHus bepnymu: v Sov

P1 =400 xIla = 4*10°Tla 2 2

PL +P, = PY +P, (1)
2 2

U3 (1) Beipaxkaem P>

kS

P, :E(Ulz _022)+P1 (2)

CkopocTh B y3KOM KOJIEHE TpPYyObl MOKHO HaWTH U3 ypaBHCHHS
HEPa3PLIBHOCTH: Siv1=S1
S

vy = 1L = 5%10°%*%10/2*10° = 25 m/c
2
[Toacrasnsiem naHHbIC B (2)

P, = @( 107 - 252 ) +4*10° = 137500 TTa = 137,5 kl1a

OtBer: P2=137,5 klla

3. Heon naxonurcs npu temneparype 17°C. Onpenenuts Haubosee BEpOSITHYIO CKOPOCTh MOJIEKYJI ra3a.

Hano:
M =20 r/mMoib =
= 20*10 3 kr/monp =
= 2*10 " kr/MOIB
t=17°C=300K
R = 8,31 JIx/(K*momn)

Vg -7?

Pemenue:
Haubonee BeposITHYI0 CKOPOCTh MOJIEKYII Ta3a onpenessieM u3 GopMyIbl:

=499,3 m/c

2RT _ [2*8,31*300
V, = = -
M 2*10

OtBer: VB =499,3 m/c

4. Ilydok eCTECTBEHHOI'O CBETa MaJaeT Ha CTEKJIO C IToKa3areseM npesnomieHus N = 1,7. Onpenenurs, mp!
KaKOM YTJI€ IPEIOMIICHHsI OTPa’KEHHBIN OT CTEKJIAa ITy4OK cBeTa OyJ1eT MOJIHOCTBIO MOJISIPU30BaH.

Pemenne. CBer, OTpaX€HHBIH OT JUAJIEKTPUKA, IOJHOCTHIO INOJSAPHU30BaH, €CIM OH NaJaeT H
AUANIEKTPUK 1o yriioM Bprocrepa. CoriacHo 3akony Bprocrepa, tg(iz) =n,,, rme N, - OTHOCHUTENBHBII

. o n
MOKa3aTeNb MPETOMIIEHUs BTOPOM cpelibl (CTEKIa) OTHOCUTENBHO MepBOi (Bo3ayxa): Ny, =—2=n (Ta

n

kak N, =1). Torna iy = arctg(n) = 60°
Ecnu cBeT mamaeTr Ha rpaHULY pa3zaena mox vriioM bprocrepa. TO OTpakKeHHBIA W IIDEJIOMIICHHBIN JIVYI



sin(iy) _sin(ip)

B3alMHO IIEPIICHAUKYIISIPHBI t | = " y =

, OTKyzma CO0S(iz) = sin(r) ). CienoBaTeabHC

ig +r=90°, Ho i';=1i, (3aKom orpaxenus), nosromy i'y+r =90°. Toraa UCKOMBIH yroJ MpenoMIIEHHUsS

TIPU KOTOPOM OTPaKEHHBIH JIyd MOIHOCTBIO nonspuzosan I =90° — iy = 90° — 60° = 30°.
Ortser: r = 30°

5. Ucnonw3ys 3akonbl Kupxroda, onpeneiauts TOKU B pe3uctopax 1enu. [IpoBeputs perienue
COCTaBJIEHHEM OalaHca MOIIHOCTEH.

E1=200B

E2=100 B

R1=17 Om

R2=210wm

R3=300m

[1-212-?213-7

>P.
R A Re,
= =

—_

=)

E: _/]\
C B O

Pemenne:

1. IIpou3BosibHO yKa3blBaeM HAIIPaBJIEHHE TOKOB B PE3UCTOPaX CTPEJIKAMHU.

2. CocransieM HEOOXOIMMOE YHCIIO YpaBHEHHH - 3, ucmonb3ys 3akoHbl Kupxroda. Tak kak y3moBBL
TOUEK B CXEME JIBE€, TO COCTaBJIsIeM OJIHO ypaBHEeHHE (y3en A)

i+l =13 Q)
3. Hepocrarolee 4nciio ypaBHEHHUIT COCTABIISIEM COTIIACHO BTOPOMY 3aKOHY:
- st kKoHTypa ABCA E1=11R1 + I3Rs3 (@)
- 1t KoHtypa AJ/IBA -E2=-12R2 - I3R3 3)

4. OmnpenenseM TOKU pe3UCTOPOB, PEIasi CUCTEMY MOJTYyYEHHBIX YPABHEHU:
E1=1iR1+ (l1+ I2) R3 = 11(R1 + R3) + 2R3
E2=DbR2+ (I1+ 12) R3=I2(R2 + R3) + I1R3

5. Tloacrasnsem 3naueHust 3J1C 1 cOMpPOTUBICHHIA:

200 =471y + 3012 (2a)
100 = 30l1 + 511 (3a)
6. Pasnenum (2a) Ha 47 u (3a) Ha 30 u BeIuTeM 13 (2a) (32)
_4.25=11+0,641
333=h+17I
0,92

------------------------ ,oTkyna I, =- —=-0,874

AT 106
0,92 = - 1,061,

MHHYC TOBOPHUT O TOM, YTO (paKTHUYECKH HampapjieHHEe ToKa I2 IpOTHBOIIOI0KHO IIPUHITOM
3

7. HUcnonw3ys ypaBHenue (2a) onpenenum Tok [1: 200=471y + 30(-0,87); 11=4,8A



8. C momomipto (1) onpenensiem Tok Is. 13 =4,8 - 0,87 =3,93A

9. IIpoBepuM pelieHHe COCTaBICHUEM OaJaHCca MOIIHOCTEH: ZPHCT = ZPHOTP

Tak kak HanpaBieHue Toka |2 nmporuBononoxHo HanpasiaeHuto aeictust IC E2 , TO 3TOT HCTOUHUK
paboTaet B pexkUMe MOTPEOUTENs AIEKTPUIECKONM HYHEPTUH U [TI03TOMY B ypaBHEHHUE OajlaHca JTOJIKEH
OBITh 3aIlMCaH CO 3HAKOM MUHYC.

> P =Py~ Py, = Ejl, — E,1,= 200%4,8-100%0,87=873 Br

> Prow =P, + P, + P, = 1/R + 1R, + |7R, = 48717 +0,877*21 + 3,93?*30 = 871 Br

871 = 873 , 4TO CBUIIETEIBCTBYET O MPABUILHOCTH PEILICHHUS.
3.3 Konmponvnan paboma
1) B cxeme, npuBeAeHHOH Ha pHC. 1, U3BECTHBI TapaMeTPhl HCTOYHKKA U Pe3UCTOPOB. OIpeaeIuTh

BEJIMYMHY TOKOB, IIPOTEKAIOIIUX Yepe3 pe3ucTopsl. [I[poBepuTh pelieHre 3a1aum COCTaBICHHEM
OajtaHca MOIIHOCTEM.

—
—)is
R2 R3
T a_) i3: L1 i ®
- L
i fo (—i
puc. 1
[aHo: Pemenue:
E =100B 1. Tlokaxxem cTpesnkamu HallpaBICHHE TOKOB B PE3UCTOPAX.
Ro =0,5 Om 2. IlpuBeneM cxemy K S3KBUBAJIEHTHOW C OJJTHUM PE3UCTOPOM,
R1=11,50m OCYILIECTBIISIS 3aMEHY COE€AMHEHHBIX MOCIIe10BATEIbHO
R2=6 Om WJTU TIApaJIJIeIbHO PE3UCTOPOB HA OJMH YKBUBAJICHTHBIN:
R3 =4 Owm
R4 =30 Om 2.1. DxBuBaNIeHTHBIN pe3ucTop st R2 u R 3, coequHeHHBIX
R5 = 60 Om MOCIIE0BATEIBHO:
R6 =20 Om. R23=R2+R3=6+4=10 Owm;
2.2. DKBUBAJIEHTHBII pe3UCTOp AJIs MapaJlIebHO BKIFOYEHHBIX
I1+15 R4 n Rs5:
U1+Us R4 -R5 30-60
>P R45= R4 +R5=30 + 60 = 20 Owm;

2.3. DKBUBAJICHTHBIN PE3UCTOP ISl TOCIEA0BATEIBLHO
coenquHeHHBIX R45 u R6 (puc.2):

R4s6 = R45 + R6 =20 + 20 = 40 Om



R

F

%
lass
R?E
a = I B
| L Ia
R IE
puc. 2

2.4 DKBUBAJICHTHBIA PE3UCTOP ISl MAPAIIEIBHO COSAMHEHHBIX (PHC.2) pe3UCTOPOB
R456 u R 23:

R23 - R456 10 - 40
Ras= R23 +R456= 10+40 =8 Owm;

o ]ﬁb ___Rab o
» a
T I—I:IR; — E_
ro
puc. 3
2.5. DKBUBAJIEHTHOE COMPOTUBIICHUE I[EMTM OTHOCUTEIHHO 32KUMOB UCTOUYHHKA (puc. 3):
Ry=R1+Ras = 115+8=19,50wm.

3. Onpenenum TOK Beel nenu: (3akodH Oma st 1enu, puc. 3).

E 100
I= Ry+ro=19,5+0,5=5A.

4. Onpenenum TOKU 4epe3 Pe3UCTOpPBI:
4.1. I1=1laB=1=35 A (cxema puc. 3);

4.2. Hampsoxenue UaB: (3akoH OMa 17151 ydacTKa «aB»)

\
UaB=laB - Ras=5 -8 =40 B;

4.3. Toku pesuctopoB R2 u R 3 (cxema puc. 2)
Uas 40
12=13 = R23 =10 =4 A;

4.4. Tox uepe3 pe3uctop R456 (cxema puc. 2)
Uas 40
456 = R456 = 40 =1 A,
Nmu 1456 =1 - 12=5-4 =1 A (1-ii 3akon Kupxroda s y3na «a»).
4.5. Toxu pe3uctopos R 4, R 5, Ré:
16 =1456=1A;
Hanpsoxenne Ucd (cxema puc. 1): Ucd = 1456 - R45 =1 - 20 = 20 B;

5. Omnpenenum HanpsHKEHUS HA DE3UCTODAX:



5.1.Un = InRn

5.2.

Ui=5-11,5=57,5B,
U2=4-6=24B,
U3=4-4=16B
Us=Us5=Ucn=20B
U4=10,64 - 30 =20,1 B,
Us=0,33 - 60=19,8 B,
Us=1-20=20B
uo=5-0,5=2,5B.

Ucd 20

s = R4 =30 = 0,67 A,

Ucd 20

Is= R5 =60=0,33 A.

6. CocrasisieM 0ajaHC MOIHOCTEN:

> Pu=)Pnotp.
YPu=P=E-1=100 - 5=500 Br,

> Pniotp.= Po+ P1+ P2+ P3+ P4+ Ps + Pg = |2R0 + |12R1+ |22R2 + |§R3 + |fR4 + |52R5 + |62R6=
52%0,5+5%*%11.5+42%6+42*4+0.67°*30+0.332*60+1%*20 = 500 Bt
BeimonHenus 6aanca MOIITHOCTEN CBHIETEILCTBYET O IPABMILHOCTH PEIICHMSL.

2. YpaBHeHME JBUKECHUS MaTepHATbHOM TOUKHM mMeeT BUA S = At + Bt2, M. OnpenenuTs 11 MOMEHT
Bpemenn t = Ic. [IpoiiieHHBII TeIOM IIyTh, CKOPOCTh U ycKopeHwue, ecii A = 2 m/c, B =4 m/c?.

JlaHo:

S = At + Bt?
t=1c
A=2wm/c
B =4 m/c?

S-?
V-2
a-?

Pemienne:
Jns HaXOXKIEHUST MPOWIEHHOTO TEJIOM IyTH MOJCTABISEM B YpaBHECHHE
BVYKEHNU HadaJIbHBIE JaHHEBIE:

S= At+ Bt? =2*1 + 4*1%=6 m.
JI71st HaxOXKASHUSI CKOPOCTH OepeM MEePBYIO IPOU3BOIHYIO OT S 1O BPEMEHH:
V=S'= A+2Bt = 2+2%4*1=10 m/c

Jl1s Hax oK IeHUS yCKOpeHUs OepeM MepBYI0 MPOU3BOIHYIO OT CKOPOCTH IO
BPEMEHHU:

a=V =2B=2%4=8 m/c?

Ortser: S=6mMm, V=10 wm/c, a=8 m/c?.

3. Bogopon HaxoauTcs mpu HOpMaJbHBIX YCIOBUSAX (H.y.) ¥ 3aHMMaeT o0beM 211. OnpeaenuThb

KOJIMYECTBO BEIIECTBA V M KOHILIEHTPALMIO MOJIEKY M.



Hano: Pemenne:

H.y.
P=10°TIa N3 ypaBuenus Knaneiipona-MenjeneeBa onpeaeanm KOJIM4ecTBO
T=273K BEILECTBA:

V =21=2*10° M®

M = 2 r/moinb = 2*¥1073
KI/MOJIb m
R =8.31 Idx/(K*moip) rae v= I
k =1,38*10% Ii/K

PV = %RT =wRT (1),

- KOJIMYCCTBO BCIICCTBA

U3 (1) Beipaxkaem v
_Pv _ 10°*2*10°

v=—= —=0,088 monn
v -2 RT 8,31*273
n-? KoHnentpanuro mMosiekyn onpeaensieM u3 ypapaenus: P =nkT;
P 10°

n=s — =
kT 1,38*107%*273

=0.002654*10% = 2,65*10%° m 3

Orser: v =0,088 moub; n = 2,65*10%° m 3

3.4 Temovt cemunapos

Tema cemunapa Ne 1:

1. JIBuxkeHue — 3TO KHU3HB!
Tema cemunapa Ne 2:

2. JXu3Hb 01 MUKPOCKOIIOM
Tema cemunapa Ne 3:

3. He Bne3aii — yoner!
Tema cemunapa Ne 4

4. Henenumoe AeIUMOE. ..

5.5 Temwl 014 00K1a006:
[TpocTpaHcTBO U Bpems
CrneunanbHasi TEOpUsI OTHOCUTEIBHOCTH
MozenupoBaHue, Kak METO/I HAyYHOT'O UCCIIEI0BAHUS
Cunel B ipupose
3aKOHBI COXPaHEHHUS
Bo3o0OHOBIIsSIEMBIE M TPAIUIIMIOHHBIE HICTOUHUKH SHEPTHH.
DHeprust cropaeMoro TOIJINBA.
Ouneprus CoHila, SHEPrHs BOJbI, BETpA.
['eoTepmanbHast SHEpPIUs.
. DHEeprust MPUJIMBOB U OTJIMBOB.
. BuosHepreTnyeckne ycTaHOBKH
. Bednsie aBuraTenu; KOMOMHANNS TIPU TIONBITKAX OCYIIECTBICHHS TAaKUX JIBUTATEICH.
HeB03MOXHOCTb peanu3aii BeYHbIX IBUraTeNei.
. OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM Teopun. CBONCTBA UI€aIbHOTO rasa.
YpaBHeHUs cocTosiHUS neaabHoro raza. Ocuosusle ypaBHeHust MKT
. MonexkynsapHO-KMHETUYECKOE TOJIKOBAHHME TEPMOJAMHAMUYECKUX MMapamMeTpoB. Pacnipenenenue
MOJIEKYJI UJ€alIbHOTO Ta3a M0 CKOPOCTSAM. BeposTHast CKOPOCTh IBUKEHUS MOJIEKYI.

LCoNoOA~RWNE
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15.
16.
17.
18.

19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.

DIEKTPOAMHAMUYECKUE MPOIIECCHI U allapaThl UX peau3aliusl.

I"a3bl ¥ TerioBbIle MallIMHBL. MneanbHble 1 HeneanbHble ra3bl. Cuiisl Ban nep-Baanbca.
[lepBoe Hauano TEPMOAMHAMUKH, €70 IPUMEHEHHE K U30ITPOLIECCAM.
AnuabaTtryecKuil mpolece U €ro ypaBHEHHS U OMUCaHUS B Pa3HbIX MMapaMeTPUUYECKUX
CHCTEMAX.

LlenHble peakuuy ropeHusi, OCHOBHBIE YCIIOBHS TOPEHUS

MexaHuka )KMIKOCTHU U raza. Y paBHeHHE bepHyuim.

Hcreuenue xKuaKoCcTH

XapakTepuCTUKHU BA3KOCTH, TOBEPXHOCTHOTO HATSHKEHUS, TUIOTHOCTH.

JIBUKEHUE KUIKOCTHU U TEJl B BI3KUX Cpefax.

DIEKTPUUECTBO B aTMOC(EpPE, TPO3BI

[[TapoBast MOTHUSA

3ammra OT 3JIEKTPOMArHUTHBIX U3JTYy4eHUI

DneKTpruecKue mpeodpa3oBaTeIn SHEPTUH.

OrnrTuyeckre CUCTEMbI, BOOPYKAIOIIUE TJ1a3 YeJI0oBeKa

KopmyckynsipHO-BOJIHOBOM Ayanu3m

brmuskoneiicTBre U qaIbHOICHCTBHE B (DU3HKE



5.6 Bonpocuwl k 3K3ameny
Mexanuxa 1 cemecmp

1. EnuHunps! Gu3ndecKkux BEIUYMH; MOJIEIH B MEXaHHUKE; CUCTEMa OTCYETA.
2. Tpaekropusi, JyIMHA TyTH, BEKTOP MEPEMEILICHHUS.

3. CkopocTtb. PaBHOIIEpEMEHHOE IBHKEHHE.

4. YcKopeHre U ero COCTaBIISIIOIINE.

5. VYT1i0Bast CKOPOCTh M YTIIOBOE YCKOPEHHUE.

6. ITepBrIii 3akoH HproTOHA, Macca, cuia.

1. Bropoii 3akon HeroTona.

8. Tpetuii 3akon HeroToHa.

9. CuJibl TpeHHUS.

10.  Mmmynbc, 3aKOH COXpPaHEHUS UMITYJIbCA; LIEHTP Macc.

11.  VYpaBHeHue IBU)KEHUS Tella IEPEMEHHOM MacChl.

12.  Dueprus, paboTa, MOITHOCTb.

13.  Kunernyeckas u HOTEHIMATbHAS YHEPT U

14.  3akoH coxpaHEHUs MEXaHUYECKOU SHEPruu.

15.  VYnmap aOGCOIIOTHO YIPYTHUX ¥ HEYIIPYTUX TEIl.

16. MOMEHT UHEPITUH.

17.  Kuneruueckas sHEprus BpaleHUs.

18.  MomeHT cuibl; ypaBHEHUE JUHAMHUKH BPalIaTebHOTO JIBMXKEHUS TBEPOTO Teja.
19.  MowmeHT uMIynbca ¥ 3aKOH €ro COXPaHEHUSI.

20.  [edopmarus TBepAOTro TEA.

21.  3axonsl Keruiepa; 3aKOH BCEMUPHOTO TSATOTECHUSI.

22.  Cwuna TSKECTH U BEC; HEBECOMOCTb.

23.  HanpshKeHHOCTb M MOTEHIUAI TIOJIS TATOTEHHST; padoTa B IOJIE TSATOTCHUSI.
24.  Kocmuveckue CKOPOCTH.

25.  HewHepnmanabHBIE CHCTEMBI OTCUETA; CHIIBI HHEPLIUH.

26. JlaBlIeHHE *KUIKOCTH U Ta3a.

27.  YpaBHEHUE HEPa3phIBHOCTH.

28.  VYpaBHenue bepHymnu u cneAcTBUs U3 HETO.

29. Bs13K0CTh; peKUMBI TEUEHUS KUIKOCTEH.

30.  Meroas! onpeaeneHus Ba3kocTu: Mero] CTokca.

31.  Meroas! onpeneneHus Ba3KocTu: meron [lyaseins.

32.  JIBwKeHUE Tel B ra3ax U >KUJKOCTSIX.

33.  TlpeobpazoBanus ["anwies; MeXaHHUECKUNA TPUHIIAIT OTHOCUTEIIEHOCTH.
34.  IloctynaTbl 4aCTHOM TEOPHUH OTHOCUTEIBHOCTH.

35.  TIpeobpazosanus JlopeHia.

36.  CrnencrBus u3 npeobpaszoBanuii JlopeHna.

37.  HVuaTepBan MeXIy COOBITUSIMHU.

38.  OCHOBHOIf 3aKOH PEJIATUBUCTCKON TMHAMHKHN MaTepUaIbHOW TOUKH.

39.  DHeprus B peNsATUBUCTCKON MEXaHUKE.

Monexynaprnas qbuauka u mepmodunamuka 2 cemecmp.

1. OnbITHBIE 3aKOHBI UJI€aJTLHOTO Ta3a.

2. VpaBuenne Knaneiipona-Menjeneena.

3. OcHoBHoe ypaBHeHne MKT uaeanbHBIX ra3oB.

4, 3akoH MakcBeinia 0 pacmnpeneeHuH MOJIEKY/ HUIeaJbHOTO Ta3a MO CKOPOCTAM U
SHEPTHUSIM TETIOBOTO JBUKEHUS.

5. bapomerpuueckas hopmyna; pacupeneneHue bonbimana.

6 Cpennee 4HCIIO CTOJIKHOBEHUN U CPEHSS JITMHA CBOOOTHOTO Mpobera MOJIeKy.

7. SIBaenus MnepeHoca B TCPpMOJUHAMUYCCKH HCPABHOBECHBIX CUCTEMAX.

8 Yucno creneHeil cBOOOIbI; BHYTPEHHSS SHEPTHUS Ta3a.



9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.

IlepBoe Ha4ayI0 TEPMOJAUHAMHUKHU.

PaboTa rasza npu u3mMeHeHUH ero oobEMa.

TennoeMKoCTh BelecTBa.

N3oxopHBbI# TIporiecc.

N306apHbIii porecc.

N3oTepmuueckuii mporecc.

AnuabaTHBbIH Mporece, TOJIUTPOIa.

KpyroBoii mpomecc (1uki).

DHTpONUSL.

Bropoe Hauano TepMOIMHAMUKH.

Huxn Kapuo u ero KIIZ.

Cuiibl M NOTEHIMAIIBHASL SHEPTUS MEXMOJIEKYJIIPHOTO B3aUMOICHCTBHS.
YpaBuenue Ban-nep-Baanbca.

N3otepmbl Ban-nep-Baanbca.

BHyTpeHHss dHeprus peaabHOro rasa.

Dddekt xoynsa-Tomcona.

CBolicTBa )KHMJIKOCTEH; TOBEPXHOCTHOE HATSHKEHHUE.
JlaBneHue noa UCKPUBJICHHOU MOBEPXHOCTHIO )KUJIKOCTH.
Kanumnsipusle siBneHus.

Tunel KPUCTALITUNYECKUX TBEPABIX TEJL.

JledexTsl B KpucTasiax.

TennoeMKoCcTbh TBEPIBIX TEI.

Hcnapenue, cyoinManus, I1aBjJeHUue U KpUCTAIIIU3aLus.
@da30Bbl€ IEPEXOBI IEPBOIO U BTOPOTO POAA.
JunarpamMma cocTosiHUsA, TPOMHAS TOYKA.

9]181(7’)1[)1/!'{66’1’)16’0 u mazuemusm 3 cemecmp.

RHRoOoo~NoOr~WONE

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

3axoH Kynona

DIEKTPOCTATUUECKOE T0JIE; HANPSKECHHOCTD OIS

[TpyHIMI CyNIEPIO3UIINY FIEKTPUUECKUX MOJIEH, TI0JIE IUTIOIIS.
Teopema ["aycca aiis 2JIEKTPOCTATUYECKOTO TIOJISI B BAKYYME,
ITIpumenenue Teopemsl ["aycca.

[Mupkynsanus BEKTOpa HAIPSKEHHOCTH;

[ToTeHunan 3MeKTPOCTATUUECKOTO MO,

Brruncnenue pazHOCTH IOTEHIUAIIOB.

Tunsl AMAIEKTPUKOB, MOJIAPU3ALUS AUIEKTPUKOB, MOJIIPU30BAHHOCTb.
HanpskeHHOCTD MOJIst B IUDJIEKTPUKE; AIEKTPUIECKOE CMELICHHUE.
Teopema ["aycca aJist 3JIEKTPOCTATUYECKOTO OIS B TUAJIEKTPUKE.
CerseToaneKTpUKH.

DneKTpuueckas eMKOCTh, KOHJIEHCATOPBI.

[TocnenoBarenbHOE U MapaIEIbHOE COEAUHEHUE KOHIEHCATOPOB.
DHeprus MEeKTPOCTATUYECKOTO MOJIsI, KOHJEHCATOpa, CUCTEMBI 3apsI/I0B.
DNEKTPUYECKUN TOK, CHJIa U IIJIOTHOCTDH TOKA.

Croponnue cuisl; anekTpoasrkyias cuia (3/1C) u nanpsxeHue.
3akoH OMa; CONPOTHUBIIEHNE TIPOBOIHUKOB.

PaGoTa u MmontHOCTh TOKa; 3akoH oyt - Jlenna.

3akoH OMa AJ11 HEOTHOPOJHOI'O y4acTKa LEMH.

[TpaBuia Kupxroda /17151 pa3BeTBIEHHBIX IETEH.

DnemMeHTapHas KJIacCHUUYECKask TEOPHUS DJIEKTPOIIPOBOJHOCTH METAIIIOB.
Pabora BbIX0/1a 2JIEKTPOHOB U3 METaIa.

OMHCCUOHHBIE SIBJICHUS U UX IPUMEHEHHE.



26.  MarHuTHOE I0JIe ¥ €r0 XapaKTePUCTUKH.

27. 3akoH buo-Casapa-Jlaniaca u ero npuMEHEHHUE K pacuyeTy MarHuTHOTO TOJIS.
28.  3axoH Amrmepa; B3aMMOICHCTBHE MapaICIbHBIX TOKOB.

29.  MaruuTHas NOCTOsIHHASL.

30.  MarHuTHOE ToJIe ABMKYIIETOCS 3aps/a;

31. JlelicTBME MAarHUTHOTO TOJIS1 HA IBYOKYILUICS 3apsii.

32.  Dddexr Xomna.

33.  Hwupkymsuus BekTopa B MarHuTHBIE OIS B BaKyyMe.

34.  MarHuTHBIC TIOJISI COJICHOUIA 1 TOPOU/A.

35. SIBreHre ANEKTPOMArHUTHON UHIYKITUY;

36.  3axon ®apanes. Bpamenue paMKi B MarHUTHOM TI0JI€;

37.  BuxpeBble TOKH.

38. NHIyKTUBHOCTD KOHTYpPA; CAMOWHTYKIIHSI.

39.  Toxku npu pa3MbIKaHUU U 3aMbIKAHUH LIETIH.

40.  BsauMHas MHIYKIHS; TPaHC(HOPMATOPEI.

41.  DHeprust MAarHUTHOTO TTOJIS.

42. MarHuTHbIC MOMEHTBI JIEKTPOHOB U aTOMOB.

43.  ]lua- ¥ mapamMarHeTH3M.

44, HamaramueHHOCTD; MAarHUTHOE MOJIC B BEII[CCTBE.

45, 3aKOH MOJHOT'O TOKa B BEIIECTBE.

46. DeppoOMarHeTUKH U UX CBOMCTBA.

47. BuxpeBoe anekTpudeckoe mosie;

48. Tok cmenieHus.

49. VYpaHenust MakcBenia sl 3€KTPOMAarHUTHOTO TOJIS.

50. INapmonnueckue konedaHusl U UX XapaKTEPUCTUKH.

51.  CBoboanble TapMOHHYECKHE KOJIeOaHUS B KOJIeOATeTbHOM KOHTYpE.
52.  CrnoxeHHs TapMOHUYECKUX KOJICOaHUH OJTHOTO HAIIPABJICHUS U OJTHOW YaCTOTHI.
53.  CrnoxeHue B3auMHO MEPHEHIUKYISPHBIX KOJIeOaHUH.

54.  JIuddepenunanpHoe ypaBHEHHE CBOOOIHBIX 3aTyXAIOMIMX KOJICOAHMIA.
55.  JluddepennumanbHoe ypaBHEHHE BHIHYKICHHBIX KOJICOAHUI U €0 peleHue.
56.  AwmmmTyzna u ¢a3a BEIHYKICHHBIX KOJeOaHMIA; pe30HAHC.

57.  IlepemeHHbI TOK.

58.  Pesonanc HanpshKeHUH

59.  Pe3oHaHC TOKOB.

60.  MomHOCTh, BRIJIENISIEMAs B IS IEPEMEHHOTO TOKA.

Onmuxka u amomuas gusuka 4 cemecmp

OCHOBHBIE 3aKOHBI ONTHKH; TTIOJIHOE OTPasKEHHE.

ToHkHe TMH3BI;, H300pakeHNe MTPEIMETOB C MTOMOIIBIO JIHH3.
Abepparuu (MOrpeuIHOCTH) ONTHYECKUX CUCTEM.

Pa3BuTune npeacraBieHuii 0 Ipupoie CBETA.

KorepeHTHOCTh 1 MOHOXPOMATUYHOCTh CBETOBBIX BOJIH.
WnTepdepenius caera.

Mertoap! HaOMOIeHUSI HUHTEP(PEPEHINH CBETA.
WuTepdepeHIys cBeTa B TOHKHX TUICHKAX.

[TpumeHeHne HTEpPEpEHIINN CBETA.

0.  Ilpwunmun Iolirenca-dpenerns.

1.  Metoz 30 @peHens; NpsIMOIMHEHHOE PacIpOCTPaHEHUE CBETA.
12. JIudpaxmus OpeHens Ha KPYTiioM OTBEPCTHH U JAHUCKE.

13. udpaxuus Opaynrodepa Ha 0JHOH ILIENIH.

14. Judpaxuus @paynrodpepa Ha AUPPaKIIMOHHON pelIeTKe.
15.  IlpoctpaHcTBeHHas pelIeTKa; pacCesHUE CBETa.

RRowoo~NoOR~wWNE



16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49,
50.
51.
52.

Judpakuus Ha mpocTpaHCTBEHHOM pemieTke; hopmyna Bynsga-bparros.

Pazpemaromniast cmocoOHOCTh ONTUYECKUX TTPHUOOPOB.
[Tonsitre o romorpaduu.

Hucnepcus ceera.

DNEKTPOHHAs TEOPUS AUCIIEPCUU CBETA.
[Tormomenue (abcopOrus) cBera.

Dddext Jdomrepa.

N3nyuenne Yepenkoa-Basuiiosa.

EcTecTBEHHBIN U NOJIAPU30BAHHBINA CBET.
[Tonsipu3anus cBeTa Ha IPaHULIE ABYX TUIICKTPUKOB.
JIBOIHOE JIy4enpenIoMIICHUE.

[Tonspu3zanus IpU3Mbl U MOISPOUIBI.

AHanu3 NoJasSpU30BaHHOIO CBETA.

HckyccTBeHHast onTHYeCKasi aHU30TPOIIHS.
Bpanienue ni0ckocTy Noasipu3alyi.

TenioBoe U3NTyueHUE U €ro0 XapaKTePUCTHKU.

3akon Kupxroda.

3axonbl Ctedana-bonpiiMana u cMmenieHus Buna.
®opmyinsl Panes-/xxunca u [Lnanka.

3akonbl BHemHero Gotosddexra; Buabl GoTodeKTpruecKkoro s dekra.

YpaBHenue DifHIITEHHA U BHEITHETO GoTod(hdeKTa.
OHeprus U UMIyJbC GOTOHA; JaBJICHUE CBETA.

A dexr Komnrona.

JIuHeiyaTelil ClIEKTp aToMa BOJOPOaA.

IToctynatel bopa.

Crnextp atoma Boopoza 1o bopy.
KopnyckysipHO-BOJIHOBOM JyajIi3M CBOMCTB BEILECTBA.
HexoTopsle cBoiicTBa BOJHBI ¢ bpoiins.
CooTHoOIIeHHE HEONPEAEIEHHOCTEH.
Ypasuenue lpenunrepa.

OnTHueckre KBaHTOBBIE T€HEPATOPHI.
Pa3mep, cocTas u 3aps aTOMHOTO si/ipa.
PaguoakTBHOE M3TyYEHUE U €TO BUJBL.
3aKOH pasliOaKTUBHOTO pacnaja.
SnepHble peakuu U UX OCHOBHBIE THIIBI.
Peakuus neneHus aapa; LENHas peaxkius.
TepmosinepHas peakuus.



