IIpuioxenne k padoyeii nporpaMmme IMCHUIIIHHBI
duszuka

CrnennanbsHocTh — 26.05.06 Dkcrmmyaraius CyI0BbIX S3HEPT€TUYECKUX YCTAHOBOK
Crenmanuzanust — JKCIUTyaTanus IJ1IaBHOM CyZ0BOM JBUTaTeIbHON YCTaHOBKHU
VYueOnslii man 2023 rona pa3paboTku

®OH/I OHEHOYHbBIX CPEACTB
1 Ha3nauenue ¢onaa oueHouHbix cpeacts (POC) no nucuuniuHe

®OC o y4eOHOM JUCIUIITUHE — COBOKYITHOCTh KOHTPOJIBHBIX MaTEpUajoB, MpeIHa3HAYCHHBIX
AJI1 UBMCPCHUS YPOBHA NJOCTHIKCHUA 06y‘-IaIOH_[I/IMCSI YCTAaHOBJICHHBIX PC3YJIbTATOB 06yquH51, a TakKXKe
YpOBHSI CPOPMUPOBAHHOCTH BCEX KOMMETCHIUU (MM HUX YacTeil), 3aKPEIICHHBIX 3a AWCIHUILTHHOM.
®OC wucnosb3yeTcs MpU MPOBEACHUU TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U MPOMEXYTOYHOU
aTTeCTaIluu 00yJaronuxcsl.

3agauu OOC:

- yrpaBiIeHHE TMPOIeCCOM MPHOOpeTeHUsT 00yJarOIIUMUCS HEOOXOTUMBIX 3HAHUH, YMEHUH,
HaBBIKOB U (popmupoBanuem kommneteHui, onpeneneHHbix B ®I'OC BO u Kousenyuu I[[J[HB-78 ¢
HONPABKAMU;

- OIICHKA JIOCTIDKEHUHN 00ydYaromuxcsi B MpOIecce M3yUeHUs AUCUUILIMHBI C BBIICTICHHEM
HOJIO)KI/ITGHBHBIX/ OTpHULATCIIBHBIX PE3YJIbTATOB u IJIaHUPOBAHUC Hpenynpenc):[amumx/
KOPPEKTUPYIOIIUX MEPOTIPUSATHI;

- obecrieueHne COOTBETCTBUS pe3yIbTaTOB 00yueHus 3a/1auam Oymymien
po(heCCHOHATLHONM JICATEILHOCTH Yepe3 COBEPUICHCTBOBAHWE TPAJAMIMOHHBIX W BHEIPCHHE B
00pa3oBaTesbHbIN MPOLIECC YHUBEPCUTETA MHHOBALIMOHHBIX METOJ0B O0yUEHHUS.

2 Ctpykrypa ®OC u npuMeHsieMble MeTO/Abl OLIEHKH MOJIY4Y€eHHbIX 3HAHU I
2.1 Oommue ceeaenusi 0 POC

®OC no3BOJISET OLEHUTh OCBOECHHE BCEX YyKa3aHHBIX B pabodeil mporpamme JIeCKpUITOPOB
komrnereHMy, ycraHoBiaeHHbIX OIIOII u Meowcoynapoonoii konsenyueii II/JHB-78 ¢ nonpaskamu. B
Ka4yeCcTBE METO/I0B OLIEHUBAHUs MPUMEHSIOTCS: HaOI0IeHHe 3a paboToil, HaboieHre 3a AeHCTBUAMU
B CMOJICJIMPOBAHHBIX YCJIOBUSX, IPUMEHEHUE aKTUBHBIX METO/I0B 00YUEHHUS, SIKCIIPECC-TECTUPOBAHUE,
IIPOrPaMMHUPOBAHHBIE TECTHI.

CrpykrypabiMu 35ieMeHTaMu POC no aucuuruinnae spigtoTes: @OC a1t npoBeeHUs TEKYLIETo
KOHTPOJIsI, COCTOSALIME M3 YCTHBIX, MMCBMEHHBIX 3aJaHMH, TECTOB, LIKaJbl OLIEHUBAHMS (IKCIpecc
OIIPOC Ha JIGKLUHUAX MO TEKYIIeH TeMe, CAMOCTOSTEIbHOE pelleHHe 33aau U OOBSICHEHUE UX PEIIeHHS,
3alIUTa OTYETOB MO JIabopaTtopHbIM padoram), POC s mpoBeneHHs] TPOMEKYTOUHONW aTTeCTalluu
(9K3aMeH U 3a4eT C OLIEHKOM), COCTOSIIINN U3 BOIIPOCOB, TPEOYIOIMX MUCBMEHHOIO OTBETA, U JIPYTHX
KOHTPOJIbHO-U3MEPUTEIbHBIX ~MaTepUalioB, OMNMCHIBAIOIIMX IIOKa3aTeld, KPUTEPUU U  MIKAILy
OLICHUBAHMS.



IIpumeHsieMble MeTObI OIIEHKH MOJTY4YeHHbIX 3HAHUH M0 pa3/iesam (TeMaM) TUCIHUILIAHBI

Tema

Texymiast aTTectanus (KOJIMYECTBO 3aaHUH, padoT)

3amanus s
CaMOIIOATOTOBKH
00yJaromuxcs

Dxcnpecc-
OIpocC Ha
JEKIHSAX TI0
TeKyLIei
TeMe

3amura
OTYETOB 110
11a60paTOPHBIM
paboram

CaMoCTOATEIbHOE
pelieHne 3a1a9 u
00BbACHEHUE UX
pereHns

[IpomexxyTounast
aTTecTanuys

Tema 1. OcHOBHBIE TOHATHS
Mexanuku. KuaemaTnka
KpuBosiuneitHoe 1BUXKEHUE.
KunemaTtnka aBHKEHUS 110
OKPYXXHOCTH

JK3aMCH

Tewma 2. Jlunamuka

JK3aMCH

Tema 3. 3akoH cOXpaHEHUS
nMItyJibca. PeaktuBHoE
JIBIDKEHUE. 3aKOH JBUKECHUS
neHTpa Macc Paborta, MOIITHOCT,
SHEprus. 3aKOH COXPaHEHUs
[IOJIHOM MEXaHUYECKON SHEPIUH

OK3aMCH

Tema 4. Jlunamuka
BpAaIIaTeIHLHOTO IBUKCHHUS
TBepAoro tena. Ctatuka. Y cloBus
paBHOBECHS

JK3aMCH

Tema 5. Mexaanueckue
Kxosie0anus. BonHb!

OK3aMCH

Tema 6. MexaHuKka »KUIKOCTEN U
ra3oB

OK3aMCH

Tema 7. UneansHbIN Ta3. 3aKOHEI
UACaTbHOTO Ta3a. Y paBHEHHE
Ban-nep-Baansca. [1epBblii 3akoH
TEPMOJIMHAMUKHU

OK3aMCH

Tema 8. TermnoeMKoCTb.
[MomurpomHsre npoueccol. Padora.
OuTponus. Bropoit u Tperuii
3aKOHBI TEPMOINHAMHKH.
Tennoseie MamuHbl. OCHOBHI
CTAaTHCTHYECKOH TepMOANHAMUKHI
Y MOJIEKYJIIPHOM (DH3HKH

OK3aMCH

Tema 9. OCHOBBI 3JIEKTPOCTATHKH.
OCHOBBI TEOPHUH IO,
[TpoBOAHUKY M TU3IEKTPUKH B
IIEKTPOCTATHYECKOM M0JIe

3a4eT C OLICHKOI

Tema 10. ITocTosiHHEBIH
3JIEKTPUYECKUN TOK.
DNEeKTpUUECKUi TOK B pa3IUYHbBIX
cpenax

3a4eT C OLIEHKOU

Tema 11. MarauTHoOE I10J€ U €0
CcBOMCTBA. MarHuTHOE T10JIC B
BEIIICCTBE

3a4eT C OLIEHKOM

Tewma 12. SIBaenue
AIEKTPOMArHUTHOW MHIYKITMH

3a4eT C OLIEHKOM

Tema 13. Cucrema ypaBHeHHI
MakcBernna. DneKTpoMarHiuTHbIE
KOJIeOaHHS M BOJHBI

3a4eT C OLIEHKOU

Tema 14. IlepemeHHBIN TOK

3a4eT C OLICHKOM

Tema 15. Ontuka. OCHOBHBIE
3aKOHBI TEOMETPUYCCKON ONMTHKH.
dotomerpust

3a4eT C OLIEHKOM

Tema 16. Boinosas ontruka

3a4eT C OLICHKOM

Tewma 17. DeMeHThl KBAHTOBOU U
aToMHOU Gu3uKu. KopIrycKymsipHO-|
BOJIHOBOH JTyalin3M. DJIeMEHTHI
(M3UKN KOHTaKTHBIX SBICHUI

3a4eT C OLIEHKOM




Tema 18. DneMeHTHI HU3HKH
ATOMHOTO siipa

+ + + +

3a4eT C OLICHKOM

2.2 OneHovHblie MaTepHuaJibl JISl IPOBCICHUA TeKleIeﬁ aTrTeCTalumn

BxomaHo# KOHTPOJIb (TECTUPOBAHNUE)

BxomHoit KOHTpOIR TPOBOIUTCA C IICJIBIO OMNpPENETCHUS YPOBHS 3HAHUN 00ydaromuxcs,
HEOOXOUMBIX JJIsl YCIICITHOTO OCBOCHHUS MaTepuaia IUCIUILUIUHEI.

Bomnpoc | OtBer
YCTaHOBUTH COOTBETCTBHE MEXIY (HDH3HMUECKUMH BEIMIMHAMH 1 MX OTPEICIICHUSIMHU:
1 Yckopenue — A 910 (u3uueckas BeNMYMHA, XapaKTepH3YIOIIas IMYyTh, PONIECHHBIN
TEJIOM B €AMHHILY BPEMCHH; LB
2 CKopoCTh — b »10 m3nyeckas BenMUMHA, YNCIIEHHO PaBHAS MPOW3BEICHHIO MACCHI 2-A
Tella Ha €ro CKOpOCTh; 3T
3 Dueprust — B sT0 (usmueckas BennunHa, XapaKTEepU3yIOIas N3MEHEHHE CKOPOCTH B 4B
€IMHUIY BPEMEHH;
4 Nmnynsc — I' 510 du3nyeckas BennuMHa, KOTOpas SIBISIETCS] KOJIMYECTBEHHON Mepoit
BceX )OpM JIBHIKEHHMSI M B3aUMOJICHCTBHSI Tel
YcTraHOBHTE COOTBETCTBUE MEXAY 3aKOHOM W (OPMYJIIOH N PU3NIECKON BETMYMHOM:
my? A CkopocTh IpH paBHOYCKOPEHHOM IBIDKEHHH;
b 1-B
mm B Bropoii 3axon HeroToHa; 2-T
2 F=Go5 3-A
3 V=V, tat B Kunernueckas sHeprus; 4-b
4 F=mad I' 3aKOH BCEMHUPHOTO TATOTEHHS
YcTraHOBHTE COOTBETCTBUE MEXAY (PU3NYECKMMHU OOBEKTaMH U MX ONPECICHUSIMU:
1 I'paBUTAIIIOHHOE TTOJIE — A 910 Qopma cymiecTBOBaHHMsS MaTepHM, KOTOpas BO3HUKAECT BOKPYT
IIPOBOIHUKOB C TOKOM;
2 MarHuTHOE ToJie — b oT10 dopma cyliecTBOBaHMS MaTepuH, KOTOpas MPEICTaBIsET COOOU 1-B
COBOKYITHOCTb 3EKTPUYECKOTO u MarHMTHOIO 1oJIeH, 2-A
3 DnexTpudeckoe mosne — PpacTpoCTpaHSIONIUXCS B TPOCTPAHCTBE; 3-r
B 10 ¢opma cymecTBOBaHUS MaTepuH, KOTOpas OO0yClIaBIHBaeT 4-b

4 DNeKTpOMarHuTHOE MoJie —

TIPUTSDKEHHUE TETT;
I' 510 ¢opma cymecTBOBaHMS MaTepHH, KOTOpas BO3HHKAET BOKpPYT
DIEKTPUUECKH 3apsSKEHHBIX TEl

YcTaHOBUTE COOTBETCTBUE MCXKIAY €AWMHHUIaMU U3MCPCHUA U (I)I/I3I/I‘{CCKI/IMI/I BCJIMYMHAMU, KOTOPBIC U3MEPACTCA B OTUX

BEITMYHMHAX:
1 Omm; A YnenpHas TEIIOTa CTOPaHMsI TOTUINBA; 1-b
2 JIx/xr-K; b VYaensHoe conpoTUBIECHHUE; 2-
3 JIx/xr; B VYaenbHas sHeprus cBsi3u sSApa; 3-A
4 MbB/a.e.m. I' YaenbHas TEI0eMKOCTh 4-B
YcTaHOBUTE COOTBETCTBHE YPAaBHEHHEM, KOTOPOE OITUCHIBACT IIEKTPUUCCKYIO CXEMY. M AIEKTPHIECKON CXEMOMH:
1 U=U,+U,+U/, 1 2 a3
I ' ' A
U=U +U, =U, 2
2 ! . . 1 ]
]
3U=U +U, E el 1-A
) X . 2-B
4 U=U,=U,=U, 3-b
4-T
B
r
YcTaHOBUTE COOTBETCTBHE MEXIY (POPMYJIOi M 3aKOHOM MM (PM3UYECKON BETMYHMHOM:
/ A TlyTh Ipu paBHOYCKOPEHHOM JIBIH)KEHUH; 1-B
1R= 2 g 2T
- b Bropoii 3akon HeroToHa; 3-A




2hv=FE +4,_
B ComnporuBieHHe JIMHHOTO IPOBOJHUKA; 4-E

T
3oyt
.

4ama=F+F ... +..F

I' Ypasaenne Ditamreiina 11t Gotodddexra;

YCcTaHOBHTE COOTBETCTBUE MEXIy Ha3BaHHEM IIpoliecca U rpad)uKoM Mporiecca, KOTOPhIA COBEpPIIACTCS HAJ WACATbHBIM
ra3oM C ITIOCTOSTHHOM MacCOM:

1 M3obapHoe pacmupeHue

P p
2 M30Xx0pHOE HAarpeBaHHe A I . B T‘ // 1-A

2-B

3 H3oxopHoe oXJIaxaAeHHE P Vv 3-b
B '[ * r I . 4T
4 M3otepmuueckoe ol—’
pacuupenune 0 v T

YcTaHOBHTE COOTBETCTBHE MEKAY (DH3MUECKON BEIUIMHON WM 3aKOHOM M (hOPMYJIOH, €€ OMUCHIBAIOIINM:

1 MaruuTtHast UHAYKLIUS A  gBlVsinea

1-B
2 MarHuTHBIH ITIOTOK B /Blsina 2-I
M 3-b
3 Cuna Ammepa B - 4-A
TA)
4 Cuna Jlopenua r BS cosx
Y cTaHOBHTE COOTBETCTBHE MEKIY (HYHIAMEHTATBHBIMU (PU3MUYCCKIMH KOHCTAHTAMH M UX 3HAYCHUSIMHU:
1 IToctosiuHas bonpiiMana A R =831 /Kre-K 1-B
2 [Tocrosunas [Inank r : 23 - -
OCTOAMHAA a B N,=6,02-10" nuoa 2T
3 VuauBepcanbHas razoBas : N 3-A
IIOCTOSHHAS B [\'. = 1.38 - I {) - ﬂ._)}‘(_' .-"'r 1‘!\/- 4_B
4 Yucno Asoraapo I #=663-10""Jouc-c
Y CcTaHOBHTE COOTBETCTBHE MEKIY (hOPMYIIOH, KOTOPasi COOTBETCTBYET (PH3MUCCKOMY SIBJICHUIO, M STHM SIBJICHUEM:
1 Fg A DIeKTpocTaTHUeCKOe B3aUMOICHCTBIE 3apsHKEHHBIX TET,
2 B DiiekTpoMaruuTHBIE KOJIEOAHMUS; 1-A
2 I°RA P
2-B
- B Temnora, BbIAENAOWASACS TMPUH NPOXOXKACHUU IO MPOBOAHUKY 3-b
3 27V 3JIEKTPUUYECKOTO TOKA; 4-T
4 Amc’ I' DHeprusi, KOTOPYO HEOOXOIMMO 3aTPaTHTh, YTOOBI pa30UTh SIIPO aToMa

Ha COCTaBJIAIOMINE €TI0 HYKJIOHBI

Kpumepuu oyenusanus:

OrneHuBaHNEe BXOJHOTO TECTUPOBAHUS OCYIISCTBISICTCS 110 HOMHHAJIBHOW INKalle — 3a
MPABUIBHBIN OTBET K KXKIOMY 33JaHUIO BBICTABISETCS OAMH Oail, 3a He MPaBUIIbHBINA — HOMb. O0Ias
OIICHKA Ka)JIOTO TeCTa OCYMIECTBIISICTCS B OTHOIICHUH KOJIMYESCTBA TMPABHIBHBIX OTBETOB K 00IIEMY
YHCITy BOIIPOCOB B TeCTE (BBIPaXKaeTCsl B MPOLIEHTAX).

YpoBeHb 3HAaHUN OOYYArOIIMXCS, HEOOXOMWMBIX JIIS YCIEIIHOTO OCBOSHHUS Marepuala
JTUCIUILTMHBL, OTpeieisieTcsi Mo HaOpaHHbeiM Oannam. [Ipu onenke 75 % u Gonee MpaBUIBHBIX OTBETOB
YPOBEHb 3HAHUW OOYYAIOUIUXCS CUUTACTCA OocmamoyHuvim (OleHKa — 3adreHo). [lpu oreHke,
MeHbIel 75 % MpaBUIBHBIX OTBETOB YPOBEHb 3HAHHM OOYYAIOIIUXCS CUUTACTCS HEOOCHAMOUYHbIM
(OlLIeHKa — HE3a4TEeHO).

Bpemsi mpoxoxkaenust Tecta — 5 MUHYT (IpH BBINONHEHWH 5 3amanuil) u 10 mMuHyT (mpu
BeITIOJTHEHNH 10 3a7aHuit).



JKcmpece ONpoc Ha JIEKIHUSAX M0 TEKYIeld Teme

Tema 1. OcHoBHble nOHATHA MexaHukH. Kunemaruxa KpuBosiuHeliHOe JIBH:KeHMe.
Kunemaruka 1BHKEHUS 110 OKPYKHOCTH

Jlexmna 1. OcHOBHBIE MOHATUA MeXaHMKU. KnHeMaTHka

KonTtpomnsHslii Bonpoc

1. Ha3zoBute OCHOBHEIC CAWMHUIBbI UBMEPCHHUA B Cucreme HHTepHaHHOHaﬂLHOfI HU3MEPCHUS (1)I/IBI/I‘ICCKI/IX BCJIMYMH. ﬂaﬁTe
OINpPCACIICHUA UX OTaJIOHOB

2. Kaxkwue JBa crioco0a OMMCAaHUS MEXaHUYECKOTO JABHKCHUA B I[CKapTOBOﬁ CHCTEME KOOpAWHAT CyH.ICCTByIOT‘.7 B gem
oHU 3aknrovarorcs? Kak cBsizaHbl MCKIY 000l COOTHOIIIEHHEM KOOp,}II/IHaTHLIﬁ u BeKTOpHLIﬁ CIIOCOOBI OMHCAHUS
MCXaHHYECCKOT O I[BI/DKCHI/UI?

3. Kaxkoe nBmxeHne HazbIBaeTcsl paBHOMepHBIM? [IpuBennTe mprMepbl paBHOMEPHOTO IBMKECHUS. 3alUIIATE CHCTEMBI
YpaBHEHHI, OMMCHIBAIOLIUX PABHOMEPHOE JBUKEHHE B BEKTOPHOM, KOOPAMHATHOM M CKAJISIPHOM BUIAX

JlaiiTe onpesiesieHne cpeHEN 1 MTHOBEHHOM CKOPOCTH

5. Kakoe nBmxeHHne Ha3bIBaeTCAd PaBHOYCKOpeHHBIM? [IpuBeanTe mpuMepsl paBHOYCKOPEHHOTO JBMIKCHUS. 3aIUIINTE
CUCTEMBI ypaBHEHUH, OMMCHIBAIOIUX PABHOYCKOPEHHOE IBUKEHUE B BEKTOPHOM U KOOPAMHATHOM BHJAX

6. Jlaifre ompeneneHre CpeaHEr0 ¥ MITHOBEHHOTO YCKOPEHHS

Jlexiuss 2. CBobGomnoe mnanenue. KpuBonmueiliHoe mBmkeHue. CucteMa KHHEMATHUYECKHX
YpaBHEHUH, ONKCHIBAIOIINX ABMKCHUE Tella, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY

KonTtpomnsHsliil Bonpoc

1. 3amnumure CHUCTEMY KUHEMATHYCCKUX ypaBHeHHﬁ, OITKMCBIBAIOIIUX CBO60,I[HOC naacHue

2. 3amumure CcUCTeMy KHHEMaTHYECKMX YPaBHEHHH, OMMCBHIBAIOIINX JIBMXKCHHE Tela, OPOIICHHOTO IOJ YIJIOM K
TOPHU30HTY

Jlexumsa 3. Kunemaruka ABM)KEHHUS 10 OKpPYXHOCTH. BpamatenbHoe ABM)KEHHE. YTIIOBBIE
BEJIMUYMHBI. B3auMOCBs3b MEXy JTMHEWHBIMM M YIJIOBBIMU BenuuMHaMu. CHcTeMa KMHEMAaTHYECKUX
YPaBHEHHUH, ONIUCHIBAIOIIMX PABHOIIEPEMEHHOE JIBH)KEHUE 110 OKPYKHOCTH

KonTtpomnsHsIil Bonpoc

1. Kakue ¢Qusnueckre BeJWYMHBI HA3bIBAIOTCS: MEPHOAOM BpaulleHHs? 4acToToil BpauieHus? Kakas Mexny HUMHU
CYIIECTBYET B3aMMOCBA3b? Kak OHM CBA3aHBI C yIIIOBOM CKOPOCTBIO?

2. 3amnumwure CUCTEMY KMHEMATHYCCKUX ypaBHeHHﬁ, OIMUCBIBAIOIINX BPAIaTCIIbHOC ABUKCHUE

Tema 2. [Ilunamuka
Jlexuus 4. OcHOBHBIE OHATHS AMHAMUKU. 3aKOHBI HbroTOHA

KonTtpomnsHbIil Bonpoc

1. Yo usyvaer nuHamuka? OXapakTepU3yHTe OCHOBHBIE OHATHS JUHAMUKI

2. Cdhopmynupyiite Tpu 3akoHa HproTOHA. YKaXKTE YCIOBUS, ITPU KOTOPHIX OHU BBHITIOIHSIIOTCS?

Jlexuus 5. Bugsl cun B npupoze. Cuna BcemupHoro Tsarorenus. Cuna tspkectu. Bec tena. Cuna
ynpyrocti. 3akoH ['yka mpu neopmanusx pactskeHus (CKaTusi), CABUra, KpydeHus. CHITbl peakiuu.
Cunel Tpenusd. [Ipunuun otHocutensHocTH ["anuies. 3aKoH CII0KEHUsI CKOPOCTEH

KonTtpomnsHslil Bonpoc

1. Cdopmynupyiite 3akoH BcemupHoro Tarotenusi? Kak ompenensercs ycKkopeHHe CBOOOJHOTO MaaeHUS Ha
MMOBEPXHOCTH JIFO0OH TIaHEThI?

Kak cBsi3anbr Mexx Iy coO0H 3aKk0oHBI ['yKa AJist pa3iuyHBIX BUAOB AedopMarimii?

ﬂaﬁTe OIpPEACICHUEC CUJIbI TAKECTH U BECa TCJia

B yem 3akitouaercst OTIMUME CUTT pe€akuuu OT APYrux BUJI0B CUJI B npnpoae?

IIpu KakKX yCIOBHAX BO3HUKAET CUia TpeHHs kaueHusa? IIpuBeanTe npuMepsl

IIpu KakuX yCIOBHUAX BO3HUKAET CHIIa TpeHUs mokos? [IpuBenuTe mpumMepsl

ITpn KaK¥UX yCIOBHUSIX BO3HUKACT CHJIA TPEHUS CKONbXeHuUs? [IpuBeaure npumeps

[Tpn KakKX ycIOBUSIX BO3HUKAET CHJIa BA3KOTO Tpeuus? [IpuBeante npumep

N i PR Il Il el

B yewm 3akitouaercs npuHIun oTHocuTenbHOCTH . [Nanumes?




Tema 3. 3akoH coxpaHeHusi uMIyJbca. PeakTuBHOe ABH:KeHMe. 3AKOH JIBUKEHHUS LIEHTpPa
macc. PaGora, MOIIIHOCTB, YHePTUsi. 3aKOH COXPAHEHUsI MOJTHOH MeXaHU4eCKOH SHePTruun

Jleknua 6. Mexanudeckue cucteMbl. Mmmynbc. 3akoH coxpaHeHHUs umIysbca. OgHOPOIHOCTh
npoctpaHcTBa. LleHTp Macce. 3aKOH JABMKEHUS LIEHTPA Macc. Y paBHEHUE JABUKEHUS Tella EPEMEHHON
Maccol. Dopmyna [{nonkoBckoro

KonTtponsHslii Bonpoc

1. Kakue cucTeMbl Ha3bIBAlOTCI MEXAaHUYCCKHUMU? HpI/IBe,I[I/ITe OPUMEPbI MEXAHUYCCKUX CUCTCM. HpI/I KaKuX yCIIOBHUAX
BBITIOJIHACTCS 3aMKHYTOCTDH MEXaHUYECKOH CUCTEMBI?

2. Kakas (l)I/ISI/I"IGCKaSI BCJIMYMHA HAa3bIBACTCA I/IMHyJ'ILCOM? HazoBute CAWHUIIBI U3BMCPCHUSA UMITYJIbCA

3. CdopmynupyiiTe 3aKOH COXpaHEHHUs MMITylbca. Kakoe CBOWCTBO MPOCTPAaHCTBA MPHBOIHUT K 3aKOHY COXPaHEHHS
uMIynbca’?

4. Kakoii pusnueckuii CMBICII HECET 3aKOH JIBM)KEHHS IIEHTpa Macc?

Jlexims 7. Mexanuyeckass pabora. MomHocTs. OHeprus. Kunernueckas —sHeprus.
[ToreHunanbHble W HEMOTEHIMANbHbIE cuibl. lloTeHImManbHas SHeprus Tejla B OJHOPOAHOM IIOJIE
TshKkecTU. L{eHTpanbHble CHITbI

KonTtpomnsHsliil Bonpoc

1. Kakas dusnueckas BelMUMHA HA3bIBACTCS MEXaHHUECKON paboToi? B KakMx eIMHUIAX U3MEPACTCS MEXaHMdIecKast
pabota?

2. Kaxkas ¢usnyeckas BeNMWYMHA HA3BIBACTCS MOIMHOCTRIO? B Kakmx enwHHIax wu3Mepsercss MomrHocTh? Ha dro
pPacxoyeTcsi MOIHOCTh B MEXaHUYECKUX YCTPOUCTBAxX?

3. Kaxkas ¢pusnueckas BenmMuMHA Ha3bIBaeTCs SHeprueii? B kakux eqununax uamepsiercst?

4. Kakas ¢uzuueckas BeIMYMHA Ha3bIBaeTCs KUHETHUYECKOH sHepruei? Uemy paBHa paboTa MO M3MEHEHHUIO CKOPOCTH
Tena?

Jleximst 8. TloTeHumanpHass HSHEPrusi TPABUTAIMOHHOTO B3amMojeucTBus. [loTeHImanbHas
SHEPrus yrnpyrou aedopmaiui. 3aKOH COXpaHEHHS MOTHONW MEXaHUYECKOW SHEPTUU

KonTtpomsHbIii Bonpoc

1. Kakas ¢usudeckass BeNIWYMHA HA3bIBACTCS IMOTCHIMANBHONW dHeprueii? Kakue BHIBI MOTEHIMAIBHON 3HEPrHH
n3BeCTHHI B Mexanuke? Kak onpenemnsercs padoTta mpy W3MEHEHUH TOTEHITHAIBHOM SHEepruu Tena’?

2. Kakas pusnueckas BeTHUNHA HA3BIBACTCS MOJIHOW MEXaHHMUECKOU DHEPTUCH?

3. C(l)OpMyHprﬁTe 3aKOH COXpPaHCHU MOJIHOM MEXaHUYECKOH OHEPIruu. HazoBute YCJIOBUSA BBIIIOJHECHHA 3TOT'O 3aKOHA

Tema 4. JluHaMuKa BpamIATeJbHOI0 JIBHKeHHMsI TBepaoro teja. Craruka. YcjaoBus
paBHOBeCHs

Jlekusa 9. MomMeHT cuibl. MoMeHT nMiyJibca. OCHOBHOE ypaBHEHUE JTMHAMUKH BpallaTeIbHOIO
JIBIDKEHUS. 3aKOH COXPaHECHHSI MOMEHTA UMITYJIbCa

KoHTponbHBIN Bopoc

1. Kakas ¢u3nyeckas BeMUMHA Ha3bIBAcTCSl MOMEHTOM cwibl? Kakasi ¢usmueckas BeJIMUMHA HA3BIBAETCS MOMEHTOM
nmnynsca? HazoBuTe nx equHAIB H3MepeHHus GU3HIECKUX BETHINH

2. 3anumuTe OCHOBHOE YPaBHEHUE JMHAMUKHM BpPAIIAaTEIBHOTO ABIKCHHS. [IpH KaKuX YCIOBHSX 3TO YpaBHCHHE
BBITIOJIHAETCS?

3. Cdopmynupyiite 3aKOH COXpaHEHUsS MOMEHTA UMITYJIbca. IIpH KaKuX YCJIOBMAX 3TOT 3aKOH BBINOIHAETCA?

Jlekmmst 10. AGcomoTHO TBepmoe Teno. KuHemaTwka NIBYDKEHHsSI TBEpAOro Tena. MOMEHT
MMITyJIbCa BPAILAIOMIETOCsl TBEPAOro Tejla ¢ 3aKPEIUIEHHOM OChio BpamieHus. OCHOBHOE YpaBHEHHE
JMHAMUKH BPaIIaTeIbHOTO JBIKEHUS TBEPJOTO TeJa C 3aKPETUICHHONW OCBhIO BpaIlICHUs

KonTtpomsHbIiil Bonpoc

1. Ha3oBuTe KHHEMATHYECKHE YCIOBHS, B KOTOPBIX AEHCTBYET (pU3MIECKasi MOJEIb «aOCOIOTHO TBEPAOE TEIOY

2. JlaiiTe onpeneneHie MOMEHTA UMITYJIbCA BPALIAOIIETOCS TBEPIOTO TeNa C 3aKPETUICHHOI OChI0 BpAILCHUSI

3. 3anummure OCHOBHOE ypaBHEHHWE IWHAMUKH BPAIIATEIbHOTO [BIDKEHHS TBEPAOTO TENa C 3aKPEIIEHHOH OCHIO
BpaIICHUS




Jlexuus 11. MomeHT nHepuuu TBEpAOro Tena. [IpuMepsl BHIYUCICHUSI MOMEHTOB UHEPLIMU TEI
MpaBUILHON TeoMmeTrpuueckor ¢opmbl. Teopema ['roiirenca-lllTeitnepa. I[lpumepsl HCmoOIB30BaHMS
teopeMsl [ toiirenca-IIrerinepa

KonTtponsHsblil Bonpoc

1. Maifre onpenenenne MOMEHTa HHEPITUU TBEPOTO Teja

2. Coopmymmpyiite Teopemy [roiirenca-lllreitHepa

3. Kak u korzna npumensiercs teopemy ['toitrenca-IlIteitnepa?

Jleximsa 12. Kunernueckass >Heprusi BpallaTeIbHOro IBMKeHUs. PaboTa mpu BpamarteabHOM
JBYDKEHUHM. AHAIOTUs MEXIy IOCTyNaTelbHbIM M BpalllaTeJbHbIM JBIMKEeHHEM. ['Mpockonm u ero
CBOICTBA

KonTtpomnsHslii Bonpoc

1. UYemy paBHa KHHETHYECKas OJHEPrHsA BpalaTeNbHOro JBIkeHus? Ilmockoro nBmwkeHms? BpamarensHo-
MOCTYNATENBLHOTO ABHKCHUS?

2. Kak onpenensercs padoTa pH BpalaTeIbHOM ABHKECHUH?

3. Kakoe MexaHH4YecKoe YCTPONCTBO Ha3bIBAETCS Kap1aHOBBIM MOJABECOM?

4. Kakoe ycTpoiicTBO HasblBaroT rupockonom? I'ne m kak ucnonbsyroT rupockon? I'me Bul OygmeTe BeTpedarhes c
THPOCKOIIOM B CBOC#H Oynymied npodeccun?

Jlexumst 13. Cratuka. LleHTp TsxecTu Tena. Y ciaoBusi paBHoBecus. Teopus peiuara Apxumesa

KonTtponsHsblil Bonpoc

1. Kakas Touka TBepOro Tena Ha3bIBaeTCsA LEHTPOM TsbkecTH? Kak ompenensercs meHTp TsbkecTH TBeproro tena? Kax
CBsI3aHBI MEXKAY cOOOM IIEHTP TSHKECTH M IIEHTP MAacc TBepAOro Tena?

2. Kaxkoe cocTosHHE TBEpIOTO Tesa Ha3bIBaeTcs paBHOBecueM? ChopMynnpyiTe qBa yCIOBHS PABHOBECHS

Tema 5. Mexanuveckue koJied0anusi. Boanbi
Jlexius 14. VYpaBHeHuss Manbix KosieOaHuil. CBOOOJHBIE TapMOHHYECKHE KOJICOAHUS.
[IpyxuHHBIA ociuuIATOp. PHU3NUEeCKUi MagTHUK. MaTeMaTH4eCKUN MasTHHK.

KonTtpomnsHsIil Bonpoc

1. Kakue kosiebaHus Ha3bIBAIOTCS CBOOOAHBIMHU FAPMOHUYECKHUMU?

2. Yto B (hu3HMKe Ha3bIBaCTCA TAPMOHUYECKUM oclmusiTopoM? Kak ompeaenstorcs mepuoasl B COOCTBEHHBIE YacTOTHI
KoJIeOaHUH TPYKUHHOTO, (PU3NIECKOTO M MATEMATHUYSCKOTO MasITHUKORB?

Jlexmmst 15. 3aryxaromue konebanus. BeiHyxkaeHHBIC KoneOanus. PezoHanc. ABTOKoJeOaHUSI.
ITpuMepsI HCITOTB30BaHHUS MEXaHHMYECKUX KOJIeOaHUH

KonTtpomnsHbIii Bonpoc

1. Kakne xonebanus Ha3pIBaIOTCS 3aTyxaomuMu? Kak 3aBUCHT aMIIMTy/ja 3aTyXalouX Kojebanuii or ko3 dpunnenra
3aTyxaHus?

2. Kakue koneOaHuMs Ha3LIBAIOTCS BBIHy)K,HeHHBIMI/I? KOF,Ha U IPpU KaKUX YCJIOBHUAX MbI BCTPEHACMCS C ABJIICHUEM
BbIHYKACHHBIX kosebanuii? Kakoe siBieHue Ha3bIBAETCS peSOHaHCOM?

Jlexuusa 16. Bonnpl. XapakTepuCTHUKU BOJIHBL. YpaBHEHHME Oerymield BosiHbl. BoaHoBoe
ypaBHeHue. [lpunimn cynepnosunuu BosiH. MHTepdepenuus Boad. CTosiuue BOIHBI

KonTtpomnsHslil Bonpoc

1. Yro maseiBaeTcs BomHOBEIM IpoueccoM? Uem BonmHa oTnuyaercd oT konebanus? Kakyio (u3MUecKyro IpUpOLY
WMEIOT BOJIHEI? YeM OTIIMYal0TCs MPOJOTBbHEIC U TIONEPETHbIC BOTHBI?

2. Kakue BoOJHBI Ha3pIBalOTC rapmMoHnueckumu? Kakue (usnueckre xapakTEpPUCTHKH OMUCHIBAIOT BOJHBI? B dem
3aKJIFOYAeTCsl SIBIICHUE CYMepro3uind BoiaH? UTo Ha3bIBalOT BOJHOBBIM makeroM? Kak ompenensiercst rpymnmnoBas
CKOPOCTh BOJIH?

3. Kaxwue BomHBI Ha3BIBAIOTCS KOTepeHTHRIMU? Kak MOKHO 00eCTIeYuTh KOT€pPEHTHOCTh BOJIH?

Kakoe sBnenne HasbiBaercss uHTepdepenuueid BonH? [e Mbl BCTpeyaeMcsi € SBJICHHEM HHTepepeHInn
MEXaHUYECKUX BOJIH?

Jlexius 17. 3BykoBbie BoHBL. Dddekt Jomnepa

KonTtponsHsIil Bopoc

—_

Uro m3yuaeT akyctuka? Kakoe siBlicHHE Ha3bIBaeTCS 3BYKOM? yIbTpa3ByKoM? HH(pa3Bykom?

2. B uewm 3axmouaercs dpdext Hormrepa? Kaknmn ypaBHeHHIMH nioATBepkaaercs 3¢ dexr Jommepa?




Tema 6. MexaHHKa ;KHIKOCTEH M ra3oB
Jlexnus 18. OCHOBBI THAPOCTATUKH

KonTtponsHsliil Bonpoc

1. Yro uzyuaer ruapocraTuka?

2. Yro onmckIBaeT ypaBHEHHE HEpa3pbIBHOCTH. [ ie Mbl y cebs foma yoex1aeMcsl B PaBHIILHOCTH 3TOT'0 ypaBHEHHS?

3. Kakas ¢usnueckas BennunHa Ha3bIBaeTCs JaBieHueM? B kakux eMHHIIAX U3MeEpsIeTCs aBieHue?

4. Kakoe naBieHne Ha3bIBalOT ruapoctatuueckuM? IIpu Kakux oOCTOSTENbCTBAX HEOOXOAWMO 3HATh 3HAYEHHE
THIPOCTATHIECKOTO YCIOBHA?

5. CodopmynupyiiTe 3aKkoH Apxumezaa

6. B dem 3akirodaercs MPHUHIAI JSHCTBHS THAPABINYECKOTO mpecca’?

Jlexuwst 19. OCHOBBI THAPOJUHAMUKHI

KonTtpomnsHbIii Bonpoc

1. Yro m3y4aer rugpoMexaHuKa’?

2. [Ilpu xakux ycnoBusx BeIONHsAETCs ypaBHeHue bepuymm? Kakue cnenctBus u3 3akona bepnyiuu Bol 3Haere?

3. Uem xapakTepu3ylOTCs peaibHble Xuakoctu? JlaliTe ompeneneHue BA3KOCTH. UeMy paBHa CHIIa BHYTPEHHETO
TpeHus?

4. JlaiiTe onmpeneneHne PeXUMOB TedeHH Kuakoctell. Uto xapakrepusyeT uncio Petinonsaca? Ilpn KOHCTpyHpOBaHUHN

KaKnX YCTPOMCTB, IPHOOPOB U T.II. HEOOXOIMMO YUUTHIBATh YKcio PeitHonpaca?

5. Kakas cuna HaspiBaeTcsl cuioi 1000Boro comportuBieHus? Kakas cuima Ha3bpiBaeTcs NoabeMHOW cuimoi? Kak ona
HanpasiieHa? [Ipy Kakux yciIoBUSIX BO3HUKAET nmoabeMHasi cuiia? Kak 3To sBIeHUE UCTIONb3YETCsl B TEXHUKE?

Tema 7. UpeaabHblii ra3. 3akoHbl HIeaJbHOro rasza. YpaBHenue Ban-nep-Baagnca.
IlepBblii 3aK0OH TEPMOAMHAMUKHI

Jlexums 20. IlpenMeT W OCHOBHBIE MOHATUS TEPMOJMHAMHUKHA M MOJIEKYJSIPHOM (U3HKH.
WNneanbHplil ra3. TepMoauHaMuyeckue MapaMeTpbl ra3a. YpaBHEHUE COCTOSHUS WIACAIbHOTO rasa.
N3omnporieccrl. ['a30BbIe 3ak0HbI. 3akoH [lanbToHA

KonTtponsHsIif Bopoc

1. UYro u3yyaer TepMOIMHAMHKA W MOJICKyJsipHas ¢usuka? Kak MeTon QuU3HUecKoro MOJEIMPOBAHUS MPOSBISICTCS B
TEepPMOAWHAMHUKE U MOJEKYILIpHOH ¢m3uke? Kakue pu3ndeckrne MOAeIN NCIONB3YIOTCS B TEPMOINHAMUKE?

2. Kakas TepMoguHAMHU4YecKas CHUCTeMa Ha3biBaeTcsi 3amMkHyToi? Kakyro (u3mdeckyro MoJens B TEPMOJWHAMHUKE
Ha3BLIBAIOT TEJIOM?

3. Kakoe cocTosHHE TePMOANHAMUYECKON CUCTEMBI Ha3bIBACTCSA PABHOBECHBIM?

Kaxkas (I)I/I3I/I‘ICCKEUI MOACJIb Ta3a Ha3bIBACTCA «HJACaJIbHBIM razom»? HpI/I KaKuX YCJIOBUAX I/I)leaJ'ILHHﬁ ra3
TOAYMNHACTCA 3aKOHaAM HJACaJIbHOI'O raza?

5. Kakxumu TEPMOJANHAMHUYCCKUMU TMAPAMCTPAMU ONHCBIBACTCS ra3? Kakoe YPaBHCHUC CBA3BIBACT MCKAY coboit
OCHOBHBIC TCPMOJUHAMHUYCCKUEC ITapaMETPhI Ira3a

6. IlpoanamusupyiiTe Kalopu4ecKoe M TEPMHUECKOE YpaBHEHMsI COCTOSHHUS HuAeanbHoro rasza. Kak depes apyrue
TepMOAMHAMHYECKHE MTapaMeTPhl MOXKHO 3amKcaTh Y paBHeHHE MenpaeneeBa?

Kak rpaduueckn n300paskaroTcsi H30IPOLECChI?

8. Cdopmynupyiite ra3oBbie 3aK0HbI. [IprBeIUTE TPUMEPDI UX UCIIOJIH30BAHUS B TEXHUKE

9. Kakoe naBienue HasbiBaercs mnapuuanbHeiM? Chopmymupyiite 3akon /[lansrona. [IpuBemute mnpumepsl ero
HCIIONIb30BAHMS B TEXHUKE

Jlexiust 21. PeanbHble ra3pl. YueT COOCTBEHHOTO 0OBbeMa MOJEKYJI. Y4YeT B3auMOJCHCTBHS
MOJIEKYyJl. YpaBHeHue BaH-nep-Baanbca u m3oTepmbl peanbHOro rasa. [lpuMepsl uCHonb30BaHUsA
ypaBHeHus1 BaH-nep-Baanbca

KonTtpomnsHbIil Bonpoc

1. YeM oTIMYarOTCs peasibHbIE Ta3bl OT UACATbHBIX?

2. 3anumuTe ypaBHEHHE COCTOSIHMA ra3a Ban-nep-Baansca. UeM oHO oTiMuaeTcs OT ypaBHeHMs MeHneneeBa-
Knanetipona?

3. HpI/IBeZ[I/ITe MIPUMEPLI UCITIOJIL30BAHUA YPABHCHUA BaH—;[ep—BaanLca




Jlexuus 22. Buytpennsas sHeprus. Pabora B TepmonnHamuke. Temnonepenauya. KomuuectBo
TEIJIOThI. DHTPOMHS

KonTtponsHsliil Bonpoc

JaiiTe onpenenenyre BHyTpEHHEH 3HEPT UK.

Kak MoxeT ObITh U3MEHEHA BHYTPCHHSA BHCpFI/Iﬂ?

YT0 XapakTepHu3yeT YnCIo CTEIeHeH cBOOOAbI?

Kak onpenensercst paboTa B TepMoguHAMUKE?

N E ol Pl R e

Kakoit ¢u3mueckuii mporiecc HasbiBaeTcs Teruionepenaucii? Kakue crocoOwl Temutonepenaun Bei 3naete? Kakyro
(bU3UYECKYIO BENNYNHY HA3bIBAIOT KOJINYECTBOM TEIUIOTHI? B Kakux eAMHUIIAX U3MEPSIETCSI KOJIMYECTBO TEIIOThI?

Jlekunusa 23. IlepBblii 3aKOH TepMOAMHAMUKH. [IepBbIii 3aKOH TEPMOJMHAMUKH [JI PA3IUYHBIX
IIPOLIECCOB

KonTtpomsHbIil Bonpoc

1. CdopmynupyiiTe MepBbIi 3aK0H TepMoArHAMUKH. Kakoii GpyHIaMEHTaNBHBIA CMBICIT HECET 3TOT 3aKOH?

2. Kak nepBblif 3aKOH TEPMOIUHAMUKH (HOPMYIHPYETCS JJIsl Pa3IMYHbBIX U30MPOIIECCOB?

3. Kakoii usomnporiecc Ha3piBaeTcs aguadaTHbpM? [ e, B KaKMX MEXaHHW3MaXx Halllell MPUMEHEeHUE anuadaTHbII mporece?

Tema 8. Tennmoemkoctb. [losmmTponHbie npoueccsl. Padora. IuTponus. Bropoii u Tperuii
3aKOHbI TEPMOJANHAMUKH. TemjioBbIe MAIIIUHbBI

Jlektmst 24, OmpeneneHue TeIoeMKOCTH. M3oxopHas W u300apHas TEIUIOEMKOCTH.
ITonurponHbie mpornecchl. PaboTa npu pa3iInyHbIX H30IPoIeccax

KonTtpomnsHbIii Bonpoc

1. Kakyrno ¢u3ndeckylo BETHYMHY HA3BIBAIOT TEIUIOEMKOCThI0? Kakue BHABI TEMIIOEMKOCTH MPUMCHSIOTCS JUIS
mpakTudeckux pacuetoB? Kakme cmocoOpl mojBoja Temiga K Ta3000pa3HOMy Teny cyuiecTByroT? UYeM OHHU
otrmmuarotcsi? Kak onn HaszpBaroTca? Kak oTim4aroTcsl yaenpHBIE TEIIOEMKOCTH TeJl IPH H30XOPHOM H M300apHOM
nponeccax? Kak oTauyaroTcst MOJISIpHBIE TEIUIOEMKOCTH TEJl IIPH U30XOPHOM M M300apHOM Tporieccax?

2. UYro ycraHaBimBaeT cooTHomleHne Maiiepa? B dwem 3axmrouaercs (M3MYECKHAN CMBICT YHHBEpPCATBHOW Ta30BOM
MIOCTOSIHHOM?

3. Kaxkue nporecchl Ha3bpIBAOTCS MOMUTPONHBIMU? [IpuBeinTe IPUMEpPHI MOIUTPONHBIX MPOLIECCOB B OKPYXKAIOIIEM HAC
Mupe

Jlektus 25. DuTponus. OOpaTuMbie U HEOOpAaTUMBbIE MTPOIIECChl. BTOpoil 3aK0H TepMOIMHAMUKH.
Tpetuii 3akoH TepmoauHamuku. Teruosie MammHbl U uX KIIJ. Teopema Kapno. KIIJI naeansHoM
TEIUIOBOW MaIIUHbI

KonTtpomsHbIil Bonpoc

1. Kakyro ¢usnyeckyro BeJMYMHY Ha3bIBAIOT JHTpormei? B kakux enuaumax wusmepsiercs sHTporus? Kakyio
(U3MYECKYIO BEIMYMHY HA3bIBAIOT TEPMOIMHAMUYECKON SHTponuel? YeMy paBHO H3MEHEHHE SHTPOITUH?

2. Kakne nporneccs! Ha3piBatoTcst HeoOpatumbiMu? [lpuBenure npruMepsl HeoOpaTuMbIX nporeccoB. Kakue mporeccs
Ha3pIBatoTCs 00paTuMbIMK? IIpuBeauTe npuMeps 00paTUMBIX IPOLIECCOB

3. CdopmynupyiiTe BTOpoli 3aKOH TEPMOTUHAMUKHU. B dem 3axmodaercs ero GyHIaMEeHTAIBHBINA CMBICIT?
4. CdopmynupyiiTe TpETHI 3aKOH TEPMOJUHAMUKHU. B yem 3akirtoyaercs ero (yHIaMEHTAIbHBIA CMBICI?
5. Uro mpencraBnser coOoi TeruroBas MamuHa? [lepedncnuTe OCHOBHBIC 3JIEMEHTHI JHOOOH TEIUIOBOM MAIIMHBI

TIEPUONIECKOT0 JSHCTBHSI M Ha30BUTE MX HazHadeHue. Kak onpenensiercs KI1J[ TeroBoit mamuHbl?

6. U3 xakux mnpoueccoB cocroutr nukin Kapro? Kax ompenensercs KIIJI nmkna Kapuo? Ilouemy nuarpaMmsl
nporekanus uukia KapHo yno0Ho npencraisth B koopaunarax (T, S)?

Jlexktusa 26. OcHoBbl MouyekyJsipHOil ¢u3uku. OcHoBHoe ypaBHeHue MKT. Uucno creneneit
cB00O/IbI MOJIEKYII. Teopema 0 paBHOpACIPEIEIEHUN YHEPTUU 10 CTENEHSIM CBOOO bl TerIoeMKoCTH
UJCAIBHBIX Ta30B U KPUCTAJUIOB C TOUKU 3pEHUS TEOPEMBI O PaBHOPACIPEICIICHUN

KonTtpomnsHsIil Bonpoc

3anumure ocHoBHOe ypaBHeHHe MKT

Uro YCTaHaBJIMBACT TCOPEMA O PABHOPACIPCACICHUN SHEPTUU 11O CTCTICHAM CBO60}II)I?

B uewm 3akmouaercs 3akoH rononra-ITtu?

bl Bl fon

Uemy paBHa MMOJIHAS BHYTPEHHSS dHEPrus uaeajibHoro raza? ATomoB KpucTauioB? Kak ompenernsiroTcss MOJIIpHBIS
M30XOpHas 1 n300apHas TEIUIOEMKOCTH Yepe3 CTeleHH CBOOOIbI?




Jlexumsa 27. PacnpeneneHune Moiekynl 1o ckopocTsaM. Pacmpenenenne  Makcsemia.
bapomerpuueckass  ¢gopmymna. PacmpeneneHne  MOJIEKYJl 1O MOTEHIUAIBHBIM  SHEPTHSIM.
Cratuctuueckuil Bec (TepMOAMHAMUYECKash BEPOSTHOCTb). DHTponMs. BTopoil M TpeTuil 3aKOHbI
TepMouHaMuKH ¢ ToukH 3peHust MKT. SBnenus nepenoca. SBneHusi cMaurBaHUs, HECMAauyMBaHUS U
cynepruapodoOHOCTH

KonTtpomnsHbIil Bonpoc

1. B uewm 3axmrouaercs GyHIaMEHTATBHBIN CMBICT OapoMeTpHIecKOr (hOpMyITHI?

2. Kaxkue sBrneHus B (U3UKE HA3BIBAIOTCA SBICHUAMH mepeHoca? Kakue sBrneHus mepeHoca Bwr 3maere? Kakmmm
BEJIMYMHAMH OIUCHIBAIOTCS IBIICHHS NepeHoca? Kakue 3akoHBI OMUCHIBAIOT SABIICHHS IIepeHoca?

Tema 9. OcHoBbI 251ekTpOocTATHKH. OCHOBBI Teopuu n0Jis. IIpOBOAHNKH U IMIJIEKTPUKH B
3J1eKTPOCTATHYECKOM I0J1e

Jlexuus 28. 3aKOH COXpaHEHHUs ANEKTPUYECKOro 3apsna. 3akoH KynoHa. DneKkTpudeckoe Moie.
Hampspkennocts anexktpuueckoro nosst. [Ipunnun cynepno3unuu nonen. [1moTHOCTh 35eKTpruecKoro
3apsia. Pabota ayiekTpuyecKoro mojs Mo nepemMemeHuo 3apsana. [loreHnuan 3eKTpudeckoro mossl.
B3aumocBsI3p MEXIy HaIpsDKEHHOCTBIO M HAIPSDKEHHUEM 3JIeKTpuueckoro nois. IloreHuuanpHas
SHEPIHsi CUCTEMBI 3aps10B

KoHTpoibHbIi Bonpoc

1. UYro mnpexacraBmser coboii 3apsa? Kakoii 3apsn HaspBaroT 3nmeMeHTapHBIM? Kakoe sBIeHHE Ha3BIBAIOT
JJICKTpU3aHen? DICKTPOCTAaTHUSCKON MHITYKITHEH ?

i

B uem 3akiroyaeTcs 3aKOH COXpaHEHHUS IIEKTPUUECKOro 3apsiaa?

W

Uro ycranapnuBaet 3akoH Kynona? 3anummre GopMyity, OMHUCHIBAOIIYIO 3aKoH KyoHa B CKalISIpHOM U BEKTOPHOM
BHJIC

4. Kakyto ¢opmy CyliecTBOBaHUS MaTePUU HA3bIBAIOT 3JIEKTpUUEcKUM mnojeM? Kakumu xapakrepuctukamu oOnaiaer
dJIEKTpUYECcKOoe moe?

5. Kakas ¢usnyeckas BelMYMHA Ha3bIBACTCs HANPSDKEHHOCTBIO 3JeKkTpuueckoro mnois? Kak oHa ompenensiercs
MaTeMaTHuecku? B xakux enuuumax mamepsercsa? Uemy paBHa HapsHKEHHOCTh HOJI TouedHoro 3apsina? [lmockoctu?
JByx miockocteit? Hutu? Ilycroro mapa?

6. Kakas ¢usnueckas BesMuMHA Has3bIBae€TCS MOTEHLMAJIOM JiekTpudeckoro mnons? Kak oH onpenensercs
MaTeMmaTuuecku? B kakux enuHunnax uiMepsercsi? YUeMy paBeH noTeHIHan mosst ToueqHoro 3apsaa? Hlapa?

7. Kax HanpaBieHbI CUIOBBIE JINHUY HAPSKEHHOCTHU?
8. B uwem 3axmrouaercs (HU3MUECKUII CMBICI TPUHIMIA CYMEPIO3UINH DJIEKTPUUIeCKAX monei? YeM oTimgaroTcs
YpaBHEHHsI, ONMCHIBAIOINNE TPUHINI CYTIEPHO3UINHN 3TICKTPUIESCKUX TIOJICH IJIsl HAPSKCHHOCTH U JUIS ITIOTeHnHaa?

9. Kakyro ¢(u3nyeckyio BeNWYWHY HA3bIBAIOT JMHEHHOHN IIOTHOCTHIO 3apsaa’ MOBEPXHOCTHOH IUIOTHOCTBIO 3apsia?
00BEMHOM MIIIOTHOCTHIO 3apsiia?

10. Kak ompenensiercst paboTa 3JeKTPHUIECKOTo OIS 10 TIepeMenIeHHIo 3apsiaa?

11. Kax B3auMOCBS3aHBI MEXIY COO0H HAMPSDKEHHOCTh U HAMIPSDKEHHUE IIEKTPUIECKOTO 1MoJIs?

12. Kak ONPCACIACTCA NMOTCHUUAJIbHAA JHEPrusl 3JICKTPUUICCKOT'O noia? Kak OIMPCACIIACTCA NOTCHUUAJIbHAsA SHEPrus
CHCTCMBbI 3ap>1/10}3‘?

Jlexuus 29. OCHOBBI TEOpUH 1T0JIS

KonTtponsHslil Bonpoc

1. Kaxoii o0pextT B ¢u3uke HazpBaoT mojem? CkamsapHeiM moneM? Bekrtopabim monmem? Kaknme marematmdeckne
ollepaliiy ONMCHIBAIOT CBOMCTBA CKAISIPHBIX M BEKTOPHBIX IOJICH?

2. Yro xapaktepusyer rpamuent? Kak Boramcisiercs rpagueHt ¢yHkimu? J{Is CBSI3M KakuxX (U3MYECKUX BEITUIUH
HCIOJIB3YETCS TPAIMEHT B MexaHuke? B anekTpocTratuke?

3. UYro XapaKTCpU3yCT IMOTOK BEKTOPHOT'O noisg? Kak BeIUHCIISICTCS IIOTOK BCKTOPHOI'O moJjs?

UYro xapakTepusyeT auBepreHmsa? Kax BerauciseTcs AuBepreHnms?

5. 4Yro XapaKTCepU3yeT HUPKYJIUA BEKTOPHOTO noia? Kak Bwumcisercs OUPKYJIAIUA BEKTOPHOI'O noia? Yro
YCTAaHABJIUMBACT HUPKYJIAIUA BEKTOPA HANPSIKCHHOCTH DJICKTPOCTATUYCCKOI'O noys?

6. Uto xapakTepusyeT poTop BekTopHOro noss? Kak BeauciseTcs poTop BEKTOPHOTO MOJs?

7.  Chopmynupyiite Teopemy Octporpaackoro-I'aycca. J[ist kakux ASHCTBUI U ¢ KAKOW IIETIbIO UCIOJIB3YETCsl TeopeMa
Octporpanckoro-I'aycca?

*®

Cdhopmynupyiite Teopemy Crokca. J[s Kakux IEHCTBHI U ¢ KaKOH IENIbI0 UCTIONB3yeTcs TeopeMa Ctokca?

hed

Uemy pasen omnepatop 'amunbrona? Kak omeparop I'amunbsToHa cBsizaH ¢ rpanueHToM ¢yHkunn? C auBepreHIen
BeKTOpHOT0 NoJIsI? C pOTOPOM BEKTOPHOTO MOJISI?

10. Chopmymmpyiite Teopemy Octporpaackoro-l'aycca s sieKTpocTaTHdeckoro moisl. Kakyroo XapaKTepHCTHKY
3JIEKTPOCTATHYECKOT0 OIS ycTaHaBauBaeT TeopeMa Octporpanckoro-Iaycca?

Jlekiust 30. HpOBO,Z[HI/IKI/I " TUSJICKTPUKU B 3JICKTPOCTATHYCCKOM I10JIC




KonTtponsHslii Bonpoc

—_—

Kakoe ¢usmueckoe sSBIEHHE HA3BIBACTCA HIIEKTPOCTATHUECKOW MHAYKIMENH? I'ne mpuMeHseTcs »IeKTpOCTaTHIeCcKas
MHAYKIUS?

2. Kakune BemiecTBa HasbiBaloTCs NpoBoaHUKamu? Kakumu cBoiictBamu o0nanaroT npoBogHuku? Hanndme kakux
YaCTHI 00YCIIOBIMBAIOT MPOBOSIINE CBOWCTBA?

3. Kakue BemiecTBa Ha3bIBAIOTCS AudIeKTpukamu? Kak CTpoeHHe MOJICKYJ M aTOMOB BEIIECTBA BJMSET Ha CBOWMCTBA
TTUDIIEKTPUKOB?

Kaxkas ¢uznueckas xapakTepHCTHKA CPEAbl Ha3bIBACTCS JUIEKTPUUECKOH ITPOHNIIAEMOCTHI0?

5. Kakoe ¢usznyeckoe siBICHHE Ha3bIBAETCS JIEKTPOEMKOCTHIO? Kak BBIYHCISETCS IEKTPOEMKOCTh NpOoBOHMKA? B
KaknX eIMHANax u3Mepsiercs? Kak Berancisiercst 3J1eKTpoeMKocTh cephl MK napa’?

6. Kaxme ycrpoiicTBa Ha3pIBaroTcd KOHAeHcaropamu? Kak BBUHCISETCS 3JIEKTPOEMKOCTh KOHJEHcaTopa?
CchopmynupyiTe 3aKOHBI OCJIEA0BATEIHHOTO, TAPAIUICTBHOTO U CMEIIAHHOTO COCMHEHHSI KOHAECHCATOPOB

7. Uro ommceiBaeT BekTop nossipusaimu? Kak onpexnensercs Bektop nossipusanuu? Chopmyupyiite Teopemy ["aycca
IUTSI BEKTOPA TIOJISIPH3AIAN

8. Uto ommceBaeT BeKTOp AnekTpuueckoil nanykuun? Chopmynupyiite Teopemy ['aycca aist BEKTOpa 2JIEKTPUIECKON
MHIYKIUH

9. Kak cBs3aHbI MeXAy c000H qUAIEKTpHUIECcKasi IPOHUIIAEMOCTh U TUDJICKTPHUYecKasi BOCIPUUMYHUBOCTD?

Tema 10. ITocTosIHHBIN IJIEKTPUUYECKHI TOK. JJIEKTPUUYECKHd TOK B Pa3JIMYHBIX Cpeaax

Jlexums 31. DOnexrpuueckuil Tok. Cuna toka. [110THOCTH TOKa. YpaBHEHHE HENPEPHIBHOCTH.
3akoH Oma nns yvactka nenu. CompotuBieHue. 3akoH Oma B auddepeHnuanbsHol  dopme.
Croponnue cuibl. IJC. 3akon Oma 11 HEOJHOPOJAHOTO ydacTKa LEMU. 3aKOHBI MOCIE0BATEILHOTO
U TapaJuleNbHOTO coequHeHus MpoBoAHUKOB. [IpaBuna Kupxroda mist passetBieHHbIx 1emneil. Pabora
1 MOIIHOCTH TOKa. 3akoH J[xkoyss-Jlenia

KoHTponbsHbIi BOnpoc

—_

Kakoe ¢usuueckoe sBICHHE HA3bIBACTCS JCKTpUUecKUM ToKoM? Kakas ¢u3uueckas BeIMYMHA HA3bIBACTCS CHIION
ToKa? B KakMX eqMHAIIAX W3MEPSeTCs Crita Toka?

Kakas (l)I/IBI/I‘IeCKa_SI BEJIMYHHA Ha3bIBACTCS INIOTHOCTHIO TOKa? B kakux CAHNIAaxX U3MCPACTCS IJIOTHOCTh TOKa?

UYro onmchIBaeT ypaBHEHHE HEPA3PHIBHOCTH?

Cdopmynupyiite 3akon OMa I yJacTKa Ienu

Kakas ¢usngeckas xapakTepHUCTHKa HAa3bIBAETCsl CONMPOTHBIEHNEM? B Kaknx eqMHANax H3Mepsercs?

Cdopmynupyiite 3akon Oma B muddepennmansHoit Gpopme
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Kakne cunpl HazpBaroT cropoHHnMu? [IpuBenure mpumepsl cTopoHHHX cuil. Yto xapakrepmsyer DJIC? B kaxux
equaunax umepsercs I1C? Chopmynupyiite 3akoH OMa 11 HEOTHOPOJHOT'O YYACTKA IISTTH

8. CdopmynupyiiTe 3aKOHBI IOCIIEIOBATEIBHOIO M MAPAJUIEIBHOTO COSIMHEHNS IPOBOJHUKOB

9. Cdopmynupyiite npapuiaa Kupxroa 1ist pa3BeTBICHHBIX IeTeH

10. Kak Bpmumcisaor pabory W MOIIHOCTH TOKa? B KakWx enWHWIax W3MepsAroTcs padoTa W MOIIHOCTH TOKa?
Ccopmynupyiite 3akoH J[xoyis-Jlenna B nHTerpaibHoi 1 quddepennnansaoi hopme

Jlekuus 32. DneKTpUYeCKHil TOK B Pa3JIMYHBIX CPEIAX

KoHnTponsnsiil Bonpoc

HasoBute yciioBus CylecTBOBaHHS JIEKTPHUECKOT0 TOKa B JI000H cpene

OxapaxTepu3yiTe NPOBOJIHUKH IIEPBOT0O, BTOPOTO U TPETHETO poja

Kakoit onbIT moATBepKAaeT KIACCHYECKYIO AIEKTPOHHYIO TEOPUIO IPOBOAMMOCTH METAIOB?

bl Rl A e

CdhopMynupyiiTe OCHOBHBIC 3aKOHBI 3JICKTPHUYSCKOIO TOKA B KJIACCHMYCCKOW DIICKTPOHHON TEOPUH MPOBOJAUMOCTH
METaIoB?

5. Kakymo Benu4uHy Ha3bIBAlOT PpabOTON BBIXOAA IEKTPOHA M3 MeTallla B BakyyM? Uemy paBHa pabota Beixozna? Kaxoe
SIBIICHUE HAa3BIBAETCS AJIEKTPOHHON smmccuert? Kakoe sBIeHHe Ha3pIBaeTCSl TEPMOAIEKTPOHHOHM smmccuent? ['me
MIPUMEHSETCS TEPMOAIIEKTPOHHAS IMUCCHS?

6. Kakoe sBneHune HazpiBaeTCsl (OTOAIESKTPOHHON smmccuen? I'me mpumensieTcs: ¢oTodnekTponHas smuccus? Kakoe
SIBIICHHE Ha3bIBACTCS BTOPHYHON 3JCKTPOHHOW 3Muccuei? e mpuMeHsieTcs BTOPUYHAS 3JICKTPOHHAS SMUCCHSA?
Kakoe siBieHre Ha3pIBACTCS aBTOIICKTPOHHON 3MuccHen? I e mpuMeHsIeTCsl aBTOJICKTPOHHAS SMUCCHS?

7. Kakue yacTuibl IPOBOAST ANEKTpUUYECKUil TOK B razax? Kakyro BennuuHy HasbIBatoT 3Heprueid monmsanuu? Kakoe
SIBIICHHE Ha3bIBACTCsI Ta30BBIM pa3psoM?

8. Kaxoe cocTosiHHe BemiecTBa Ha3bIBaeTcs mia3Moi? OxapakrepusyiTe CBOMCTBA IIa3Mbl?

9. Kaxkue BCIICCTBAa HAa3bIBAIOTCA HOJ'Iyl'[pOBO,Z[HI/IKaMI/I? Kakue JacTUullbl MOPOBOJAT 3JI€KTpH‘IeCKHI>i TOK B
HOHprOBOI[HI/IKaX? Kakue NpUMECHU  YBCIIMYMBAIOT  KOHICHTpAIUIO CBOGO)IHBIX 3apsSOKCHHBIX  YaCTUI[ B




MIOJTyTIPOBOAHUKAX ?

10. Kakue BemiecTBa HazbIBalOTCs ayeKTposiuTamMu? Kakoill mpoliecc Ha3bIBa€TCsl AJIEKTPOJUTUYECKON ArcCCOLUaleit?
Dnektponauszom? OOOCHYHTE MEXaHM3MBI MPOTEKAHHS ATHX MPOIECCOB. B dyeM 3akirouaeTcst Kiaccudyeckas TeopHs
aneKTponuTHIeckon aucconnarym? Chopmymmpyiite 3akoH Dapanes

11. TlpuBenuTe mpUMepHI BPEAHOTO VIS ACATEIEHOCTH YeIIOBEKA MPOSBICHHUS SIICKTPOIN3a

12. Yro takoe Bakyym? KakoBBI yCIOBHUS MPOTEKAHUS AIEKTPHYECKOTO TOKA B BaKyyme?

Tema 11. MaranTHOe noJie U ero cBoiictBa. MarHuTHoe 1moJie B BellecTBe

Jleknua 33. MarnuTHOoe B3aMMOAECHCTBHE TOKa. MarHWTHass MHAYKUHS. MarHUTHBIA MOMEHT
noJisi. MarHuTHas NPOHUIAEMOCTh cpeabl. [IpuHIuMI cynepno3uuuu st MarHUTHOTO TOJIA. 3aKOH
Awmriepa. 3akoH buo-Caapa-Jlamaca. MarautHoe mosie npsMoro Toka. MarHuTHoe IoJie B LEHTpe
KpyroBoro Toka. B3aumojeicTBue mapajjielbHbIX TOKOB. MarHuTHOE MOJie JIBMXKYLIErocs 3apsja.
O¢dexr Xomra. [Totok BekTopa MarHuTHOW MHIyKnuu. Teopema Octporpajackoro — ["aycca ans

MardMTHOro moJisi. [L{UpKyJIsiiMs BEKTOpa MArHUTHON MHAYKIMK 43 U1l MArHUTHOTO TIOJISL B BAKYyMe

KonTtpomnsHbIii Bonpoc

—_—

HazoBute YCiI0BUA CYIIECTBOBAHUA MAarHUTHOI'O T1OJIA

i

Kakas ¢u3ndeckas BennymHa Ha3BIBaeTCd MarHWTHON wHAykunuei? Kak ompenpernsiercs HampaBleHHE BeKTOpa
MarHMTHON UHJTyKIUHU?

quy PaBE€H MOMEHT CWUJI, HCﬁCTByIOH.[PIX Ha KOHTYP € TOKOM CO CTOPOHBI MAroHuTHOT'O moJs?

Yro XapaKTCpU3yCT MarnuTHasl MpOHUIIAEMOCThb CpCHH?

B uem 3akimrogaercs OPpUHOUI CYNIEPIIO3ULIUUN JJIsI MATrHUTHOT'O moJjs?

Cdhopmynupyiite 3akon Amnepa. Kak onpenessiercst HarpasieHHE CHIIbI Amrepa?

Cdopmynupyiite 3akon buo-Casapa-Jlamiaca?

Cdopmynupyiite 3akon Jlopenna. Kak onpenensercs Hanpasienne cuisl Jloperma?

B gem 3akmrouaetcs a3¢p ekt Xomra?

=N |vaw

0. Kakas ¢usmdeckas BeIMYMHA HA3BIBACTCS IOTOKOM BeKTOpa MarHUTHON wmHmykmumen? Kak ompenensercss moTok
BEKTOpa MAarHUTHOM MHAYKUUU?

11. Copmymupyiite Teopemy Octporpanackoro — ['aycca Uit MArHUTHOTO TOJIS

12. ChopmymnupyiiTe TeopeMy O IUPKYIISAIINHA BEKTOPAa MATHUTHON MHYKIMH JJIsl MATHUTHOTO TIOJIS B BAKyyMe

13. Kaxk onpezensercs paboTa 110 NepeMeIieHHIo NPOBOIHIKA C TOKOM U KOHTYpa C TOKOM B MarHUTHOM 11oJie?

Jlexuus 34. Tlotok U AUBEpreHuys MarHUTHOTO 1ojsi. OCHOBHBIE YPABHEHUSI MAarHUTOCTATUKH.
PabGora mo mepemerieHHi0 NPOBOJHMKA C TOKOM B MarHUTHOM mnose. Pabora mo mepemenieHuro
KOHTYpa C TOKOM B MarHUTHOM mosne. J{ua- u napamarseruku. HamaranueHnocts. O60011eHre 3aK0oHa
nosiHOTO TOKa. Ilpuponma deppomarnernsma. Pabora mo mamaramumBanuio. KpuBas ructepesuca.
Temmnepatypa Kropu

KoHnTponsnsiil Bonpoc

Ilo kakum IIpU3HAKaM pasjinyaroT Aua-, nmapa- u @eppOMaFHCTI/IKI/I?

CdhopmymupyiiTe 3aK0H MOJHOTO TOKa B muddepeHIanbHoi Gpopme

Cdhopmynupyiite Teopemy ['aycca a1 MArHUTHOTO TIOJISt

PR

OOBsICHUTE KPUBYIO TUCTEPE3UCa IS (PeppOMarHeTUKOB

Tema 12. SIBjieHue 2JIeKTPOMATHUTHOM UHIYKIIUH
Jlexumsa 35. SIBnenue osnextpomarHuTHOM wuHAyKOuW. [IpaBuno Jlennma. CamouHIyKnus.
WHIYyKTUBHOCTB

KoHnTponsnslil Bonpoc

1. B 4em 3akiouaercs siBICHUE dJIeKTpoMarHuTHOH nHaykuuu? Chopmynupyiite 3akon Papanes

2. B uewm 3akmouaercs npasuiio Jlenma?

3. B uem 3akmrouaercs sBiIeHHE camMouMHAyKIMH? Kakyro BenmMuMHY Ha3bIBalOT MHAYKTHBHOCTBIO? Kakyro poinb
BBINTOJIHSACT HHAYKTUBHOCTH B AIEKTPOMAarHUTHBIX poreccax? B Kakux eInHUIaX U3MepseTcs] HHIYKTUBHOCTH?
4. UYemy pasna DJIC camonnaykuun? Kak nanpasnena 3/1C camonnykiuun?




Jlexumst 36. DHeprusi U 00beMHasl IUIOTHOCTh SHEPTUM MArHUTHOTO MOJs. TOKM CMeEIIeHUsI.
O06001IeHre 3aK0HA TIOJTHOTO TOKA JJISI TEPEMEHHBIX MOJICH

KonTtponsHsliil Bonpoc

1. Kak onpenensercs paboTta, KOTopasi HAET HA YBEIUUCHNE SHEPTUH KOHTYPa C TOKOM?

2. Kak onpenensieTcst sHeprust MarHUTHOTO MOJSI?

3. Uro xapaktepusyeT 00beMHasl INIOTHOCTH 3Heprun? UeMy paBHa 00beMHasl INIOTHOCTh SHEPTUH 3JEKTPOMAarHATHOTO
moJsi?

4. Kak onpezensieTcsi BEKTOP JIEKTPUUECKOT0 CMEIICHHUS?

5. Kaxoli ¢puszndeckuii pakT oTpaxkaeT 3aKOH MOJIHOTO TOKa?

Tema 13. Cucrema ypaBHennii MakcBessia. JJeKTPOMArHUTHbIE KOJIeOaAHUSI M BOJIHbBI

Jlextus 37. Cucrema ypaBHeHuit MakcBemna. KoneOatenbHblit koHTYp. Ilomydenue
AJIEKTPOMArHUTHBIX BOJH. J[uddepennmnanbHoe ypaBHEHHE SJIEKTPOMArHUTHOW BOIHBL. (CBOMCTBa
AJIEKTPOMATHUTHBIX BOJIH. DHEPIHsl 3JIEKTPOMAarHUTHBIX BOJIH

KonTtpomnsHsbIii Bonpoc

—_—

3anummure cucreMy ypaBHeHHH Makcsema B quddepeHnnansHoi 1 HHTerpanbHoi popme. UTo yTBep)KIaeT Kaxk1ioe
13 ATUX ypaBHEHUH?

3anuimure MaTepraJIbHbIC YPABHCHU. B yem 3akimouaercs (1)H3quCKHﬁ CMBICJI 3THUX ypaBHeHHﬁ?

UYro Ha3bIBaeTCs KojieOaTeapHbIM KOHTYpoM? HadepTure cxemy Kosie0aTeIbHOIO KOHTYpa

Kakumu cBoiicTBaMy 0071a/1a10T JIEKTPOMArHUTHBIC BOJIHBI?

Kaxk onpenensercst 3Heprus 31€KTPOMAarHUTHBIX BOJH?

SNl Pl el

B gem 3akimtouaercst puznyeckuii cMBICK BekTopa YMmoBa-IloftHTHHTA?

Tema 14. IlepemeHHbI TOK

Jlekuusa 38. IlepeMeHHbIN TOK. AKTUBHOE, MHAYKTUBHOE, EMKOCTHOE M MOJHOE COMPOTUBIICHUE
Henu TEepeMEeHHOro Toka. 3akoH Oma Ui mepeMeHHOro Toka. PasHocTu a3 Mexay TOKOM H
HanpsOKEHUEM B LIETIAX MepeMeHHoro Toka. JleicTByromee u 3¢ (GeKTHBHOE 3HAUYEHUE CHJIBI TOKA U
HaIpsDKEHUS

KoHnTponsHsiil Bonpoc

1. Kaxoii Tok Ha3eiBaeTcs nepeMeHHbpIM? Chopmynupyiite 3akoH OMa [T IEPEMEHHOTO TOKa

2. Yem oramyaroTcs AeHCTBYIONME 1 3 PEKTUBHBIC 3HAUCHUS CHIIBI TOKA U HAIIPSHKEHUS?

3. Kak ompenensercs MOIIHOCTH, BBIENsAeMas B Ienmu mepeMeHHoro toka? Kak ompenmensiercss ko3dduiment
MOIITHOCTH?

Jlexiuss 39. AKTHBHAas, peakTHUBHAs W TONHAs MOIIHOCTh. Tpanchopmarop. Ilepemaua
AJIEKTPOIHEPTUU Ha PACCTOSHUE

KoHnTponsnsiil Bonpoc

1. Yem ommyaroTcs TNOBBILAIOIIMA W HOHWKaoommid TpaHcopmarop? UYUro xapakrepusyerT KodduuueHTt
TpaHchopmanun’?

2. Kakne ¢uzndeckue sIBICHAS W 3aKOHBI JIEKAT B OCHOBE IIEpelauy IEKTPOIHEPTUH HA PACCTOSIHUE?

Tema 15. OnTuka. OcHOBHBIE 3aKOHBI reoMeTpU4YecKoil onTuku. @oromerpust

Jlexuus 40. CBer Kak 3J€KTPOMAarHuTHas BOJIHA. 3aKOH IPSAMOJIMHEWHOIO paclpOCTpaHEHUS
cBeTa. 3aKOH HE3aBUCHUMOCTU CBETOBBIX Jyueil. 3akoH OOpaTUMOCTU CBETOBBIX Jyued. 3aKkoH
OTpa)KCHUs CBETA. 3aKOH IIPEJIOMIICHHUS CBETA. SIBIEHME IIOJHOrO BHYTPEHHETO OTpakeHus. [IpuHiun
®depma. JIunzel. Xox ydei B InH3aX. 3epkana. X0 JIydel B 3epKajiax

KoHTponbHbIil Bonpoc

Yto n3yvdact ontuka? Kakue na IoaXxoJa K U3y4Y€HHUIO ONITUYECKUX SIBJICHUM paccMaTpuBarOTCA B OnTUKEe?

Uro mpencrapmnsiet codoii cBer? Kakast sHepreTrdecKasi XapaKTepHUCTHKA CBETA SBJSCTCS B ONTHKE OCHOBHOM?

1
2
3. Yro xapakTepu3yeT UHTEHCUBHOCTbH cBeTa? UeMy paBHAa HHTEHCUBHOCTb 3JIEKTPOMArHUTHOM BOJIHBI?
4

Uro ycTaHaBIMBaeT IMOKa3aTelb NpeloMieHnsA? UTo XapaKkTepu3yIoT aOCONIOTHBIA M OTHOCHUTENBHBIA IOKa3aTeln
IIpeIoMIIEHUs?




5. CodopmynupyiiTe 3aKOH NPSIMOJIMHEHHOr0 pacnpoCTpaHEHHsI CBETa, 3aKOH OOpaTHMMOCTH CBETOBBIX JIy4deH, 3aKOH
OTpaXXKEHHsI CBETA, 3aKOH MPEIIOMIICHHSI CBETA

6. Kak B cOBpeMEHHOM IPON3BOJICTBE M TEXHOJIOTHSX UCIIOJIB3YIOTCS 3aKOHBI TEOMETPHUECKOH ONTHKH?

7. 3anmmmre Gopmyny ToHkol nmuH3BI? Kak 3Ta hopmysa 3anuceBaeTcs 1S pacCenBaIOIIECH JTHH3bI?

8. Kaxme Bumsr 3epkan Bl 3maere? Kakumm BemMunHaMu XapakTepu3yroTcs 3epkama? HM3o0pasure Xox nydeid B
3epkanax. OObSICHUTE CBOW YePTEkK

Jlexuums 41. doromeTrpust

KonTtpomnsHsbIil Bonpoc

1. Kakue Buapl pU3NUECKUX BEIUYMH UCIIONIB3YIOTCS B (hoToMeTpun? UTO OHM XapaKTepU3yIoT?

2. Kakas ¢usnueckas BennunHa Ha3bIBACTCS MOTOKOM M3TyueHus1? B kakux BeIMUMHAX U3MEPSIETCS MOTOK M3IIyYEeHUs?

3. Kakas ¢usuueckas BelMUNHA Ha3bIBACTCS CIIEKTPAIBLHOMN IIOTHOCTHIO?

4. Kakasg 0COOCHHOCTb YEJIOBEUECKOrO0 IJIa3a XapaKTepH3yeTcs CHEKTPaIbHOM UYyBCTBUTENBHOCTbIO TInaza? Yro
XapaKTEePU3yeT OTHOCUTENbHASI CIIEKTPAIbHAsl TyBCTBUTEIBHOCTH I1a3a?

5. Kakas ¢wusnyeckass BennurHA HA3bIBAETCS DHEPreTHMYECKOW CBETHMMOCThIO? B KakmxX BeIMYMHAX H3MeEpsieTcs

OHEPreTUICCKast CBETHMOCTB?

6. Kakas ¢usnyeckas BelWYMHA HA3BIBACTCS DHEPreTHYCCKONW CHIIONW cBera? B Kakux BeIMYMHAX HM3MEPSICTCS
JHEpreTHYecKas cuia cpera?
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Kakast ¢usnyeckass BenMUMHA HA3BIBACTCS DHEPreTHUECKOM SpKOCThIO? B  Kakux BeNMUMHAX HM3MepseTcs
SHEepreTUIecKast sipKocTh?

8. Kakas ¢usnueckas BenmuuuHa Ha3bIBaeTCs CHIIOH cBeTa? B Kaknx BemMUMHAX U3MepseTcsl cuiia cBeta’?

9. Kakas (bl/ISI/I‘IeCKaﬂ BEJIMYHHA HA3bIBAETCS CBETOBBLIM IMOTOKOM? B Kakux BeauunHax HU3MEPSCTCA CBETOBOM MOTOK?

10. Kakas ¢Qusuueckas BelMYMHA HA3bIBAETCA OCBEIIEHHOCTBIO? B KAaKMX BENMUMHAX M3MEPSETCS OCBELMICHHOCTD?
BriBecTr (hOopMyITy OCBELIEHHOCTH, CO3/1aBAEMON TOUSUHBIM HCTOYHHKOM.

11. Kakas ¢pusndeckas BeIMUMHA HA3BIBACTCS CBETUMOCTBIO? B Kakux BeIMYMHAX U3MEPSAETCS CBETHMOCTH?

12. Kaxas ¢u3mueckas BeTHYNHA HA3bIBACTCS SIPKOCTHI0? B KaknX BeTMUMHAX H3MEPSIETCS IPKOCTH?

Tema 16. BornoBasi onTuka

Jlexuus 42. IlpeameTr BOJHOBOW ONTHKH. MeTox BEKTOPHBIX AuarpaMM. OnTuueckas pa3HOCTb
xona. Ilpumepsr nByxmyudeBod wuHTepdepenumu. JIByxmydeBas uHTepdepeHius mo cxeme FHOHra.
Wutepdepennvss Ha TOHKHMX IUIeHKax. [lomockl paBHOHM TOMIIMHBI M paBHOro HakioHa. Koibia
Hriorona. MHuorosyueBasi untepdeperuus. BpemeHHass U MpoCTpaHCTBEHHAs: KOT'€PEHTHOCTH BOJIH.
Bpewmsi, paguyc 1 00beM KOrepeHTHOCTH. MeTo1 30H PpeHes

KonTtpomsHbIil Bonpoc

1. Kakue BONHBI Ha3bIBAIOTCS KOT'EPEHTHBIMU? HEKOrepeHTHhIMH? Ha3zoBUTE yclIOBHS MAaKCUMyMOB M MHHHMYMOB
naTepdepennnu. Kak npu 3ToM H3MEHSIETCSI HHTEHCHBHOCTD AJIEKTPOMArHUTHOH BOJIHBI?

2. B uewm 3akmouaercs npuniun [ toiirenca? npunnun I toirenca-dpenens?

3. Kakoe sBeHne HAa3pIBAIOT HHTEPEpeHNIHEH cBeTa? MudpakIueii cBeTa? HA30BUTE YCIOBUS HX IOSBICHUS

Jleximst 43. Judpakuus Ha mnpocTeix 3KpaHax. Judpakuus OpayHrodepa Ha IIEIH.
JudpakimonHas pemierka u ee xapakrepuctuku. [lomspuzamms csera. Ilonsipuzanus cBeta mnpu
OTpPa)XKCHHUHU OT IMOBEPXHOCTH JUAJIEKTPHKA. J[BOMHOE TydenpenoMiIcHue

KonTtpomsHsbIil Bonpoc

—_—

B gem paznuune nudpakunu Openens u nuppaxunn Opayarodepa?

N

Kakoe ycrpoiicTBO HasbiBaeTcsi IuQpaknnoHHON perieTkoi? Yemy paBen nepuon JudpakinOHHOHN perieTku?
CcopmynupyiiTe ycioBHS MakCHMyMa W MHHUMyMa AUQPaKIMOHHOW pemeTku? YUTo XapakTepu3ylOT yrjoBas W
JIMHEITHas TUCTIepCcHs, pa3pelarolias CiocoOHocTh qudpakunoHHo peneTku? B uem 3akirouaercst kpurepuid Panest?

3. Kakoe siBneHne Ha3bIBaIOT mosipu3anueil cBera? Kakoil cBeT Ha3BIBAIOT JIMHEHHO MOMSPU30BAHHBIM? SJUTHITHICCKH
MOJIAPU30BAaHHBIA?  MPABOMONSIPU3OBAHHBIN?  JIEBOMOSIPU30BAHHBIN?  €CTeCTBEHHO MOJsipu3oBaHHbi?  Kakue
ycTpolicTBa Ha3pIBaroOT nmojsipuzatopamu? Chopmynmpyiite 3akoH bprocrepa, 3akon Matoca

4. B 4em 3akitoyaercs sIBICHHE JBOMHOTO nydenpenomicHus? Kakue BemecTBa Ha3bIBAIOTCS ONTHYCCKH aKTHBHBIMU?
B uewm 3akimouaeTcs siBJIeHHE TOBOPOTA TUIOCKOCTH ToJisipu3anuu? B uem 3axmrodaercs agdext Dapajnes?




Tema 17. dneMeHTHI KBAaHTOBOM M aTOoMHON Gu3uku. KopnyckyasipHO-BOJHOBOM Ayaju3M.
JeMeHThbI (U3NKHA KOHTAKTHBIX SIBJIEHU I

Jlexuus 44. TennoBoe M3Iy4YEHHE M €ro0 XapaKTEPUCTUKHU. 3aKOHBI TEIUIOBOTO H3ITyUEHUS.
OOBsicHEeHHE 3aKOHOB TemI0BOro u3nyueHus. Ksantosble nocrynatsl bopa

KonTtponsHslii Bonpoc

1. Kakoii nmpouecc Ha3pIBaeTCs TEIUIOBBIM H3ilyueHreM? Kakue BUIbI TEIJIOBOTO U3Iy4yeHus Brl 3Haere?

2. Yro xapakTepHu3yeT HOIJI0IATEIbHAs CIOCOOHOCTH?

3. Kakas ¢usnueckas MoJenb Ha3bIBACTCS a0COIIOTHO YEPHBIM TEIOM?

4. Cdopmymnupyiite 3akon Credana-bonpimana, 3akoH Kupxroda, 3akon cMmemenus BruHa, Bropoii 3akon Buna. B yem
3aKJIro4YaeTcst PU3NUECKU CMBICI 3aKOHOB TEIUIOBOTO M3JTy4eHHS?

5. CdopmynupyiiTe KBaHTOBBIC MOCTyaThl bopa. UTo OHU ycTaHABIMBAIOT?

Jlexumst 45. PentrenoBckoe m3nyudenue. Buemnuit hotodddexr. @oTonsl. Macca U UMITYJIbC
dorona. Dddexr Komnrona. OnsiT Pezepdopaa

KonTtpomnsHsbIii Bonpoc

Kakoe H3JIy4YCHUEC HA3bIBAIOT peHTFeHOBCKI/IM? Kak u TAae 5TO U3JIy4YCHHUC HpI/IMeHHeTCH?

Kakoe siBenne Ha3piBatoT BHEIHUM (hoTodddexrom? Chopmynupyiite 3akoHb! GoToddhdeKTa.

1
2
3. Kak onpenemnsroTcs Macca ¥ IMITyJIbC (pOTOHOB?
4. B uewm 3akirouaetcs 3¢ ¢pext Kommrona?

Jlexumsa 46. IlpaBuno kBaHToBaHMA. CKOpPOCTH 3JEKTPOHA Ha CTAIMOHAPHBIX OPOMTAaX U HX
panuycel.  KoprnyckyispHO-BOJHOBOW — ayanu3MmM.  Bomna  ge bpoinsa.  CooTHolieHHne
HeonpeneneHHocTel. YpasHenue Llpenunrepa. BoaHoBas ¢pyHKuus, ee cMBbICHI U cBOMCTBa. YacTuia B
OeckoHEeYHO TIyOOKOHM MoTeHuuanbHOW siMe. TyHHeNnbHBIM 3¢ ¢ekT. ATOM BOJOBOJAa B KBaHTOBOM
MexaHuke. CIeKTpbl MeI0YHbIX MeTauioB. CriekrpanbHblil aHanu3. [lpunnun [aynu. Ilepuonnyeckas
cuctemMa 3JeMeHTOB MeHzeneeBa. DiaeMeHThl (UM3UKM KOHTAKTHBIX siBIeHUU. [loHsiTue o 30HHOMN
TEOPUH TBEPIBIX TEI

KonTtpomsHsIil Bonpoc

B uem 3akimrogaercs npaBuiio KBaHTOBaHHMS?

B gem 3akirogaeTcst KOPIyCKYJISIPHO-BOJIHOBOM dyanu3M cBeTa?

YemMy paBHa [yiiHa BOJIHBI A¢ bpoitna? Uto omuceiBaet hopmyia Bysbda-bperra?

Uto BBIpakalOT COOTHOIICHHUS HEOPENeICHHOCTEN?

A S R Rl e

Uro ommceiBaer ypaBHeHue Llpenunrepa? Uemy paBHa BEpOSATHOCTh OOHApY)XKUTh YAaCTHIy B KOHEYHOM OOBEMeE
pocTpaHcTea’?

6. B uem 3akirouaeTcst KBAHTOBOE SIBJICHUE — TYHHEIMPOBaHUE?

7. Kakue noi0keHus: KBaHTOBOM MEXAHUKU OOBSICHSIOT O6p330BaHI/Ie Pa3IMIHBIX CHGKTPOB?

8. B uem 3axmouaercs npuHuun ITaymu?

Tema 18. diiemenTHI PU3NKH aTOMHOIO SIAPA

Jlexus 47. Pa3mep, cocTaB M 3aps aTOMHOTO sijipa. MaccoBoe U 3apsaoBoe uncia. M3zotons! n
n300apel. JlehekT mMaccel M DHEpPrusl CBS3M sapa. PajMOaKTUBHOE W3IyYEeHUE W €r0 BUIBL. 3aKOH
PAAVOAKTUBHOIO pacraaa. AKTHUBHOCTD HYKJIMJA. HpaBI/ma CMCUICHUA

KoHnTponsnslil Bonpoc

1. U3 xakux wactui cocrout siapo? Kak onum HazwpiBaroTcsi? HazoBuTe ux XapakTepucTHKH. UTO XapakTepusyer
MaccoBoe uyncno? 3apsn sapa? Kakue siipa Ha3pIBatoTCs n3oronamu U nzobapamu? [IpuBeanTe npuMepsl.

2. Kakas sHeprusi HasbiBaercsi sHepruedl cBszu sapa? Uro xapakrepusyer nedext macc? Uemy onu paBHbl? YUTo
XapaKTepU3yeT yaenbHasi 3Heprust cBsi3u? OT 4ero 3aBUCHUT YJelIbHAs SHEPTHs CBSI3U?

3. Kakoe m3inydeHne Ha3bIBaeTCsl paroakTUBHBIM? Kakoe siBlIeHHe Ha3bIBae€TCS PaloaKTUBHOCTHIO? Kakue ObiBaroT
BUJbl PAJMOAKTUBHOCTH WM PAJAMOAKTHBHOTO u3aydeHus? Kakumu cBOiiCTBaMu 007amarOT O-, - U Y-H3IydeHHUA?
[TpuBeauTe IPUMEPHI

4, 3anuimure 3aK0H PaAuOAaKTUBHOIO pacnaaa. Yro YCTaHaBJIUBACT OJOTOT 3akoH? Yto YCTaHaBJIUBACT IMEPUOI
nonypacna)la? Kak OIMPCACIIACTCA CPCAHCC BPEMSA JKU3HU PAAHOAKTUBHOI'O ﬂz[pa?

5. Kak onpeznensiercss akTHBHOCTh HyKJInaa?

o

Yro YCTaHABJIMBAIOT IIpaBUJjIa CMeH.[CHI/ISI? 3amummre ux




Jlexiust 48. SlmepHble peaknMu W WX OCHOBHBIC THUMBL. [lo3UTpoH. P-pacman. DIeKTPOHHBIN
3axBar. Peakmus nenenus siapa. SnepHast sHepreTuka. Peakmus cuHTe3a aToMHBIX siep. [IpoGiema
YIIPaBIISIEMbIX TEPMOSICPHBIX PEAKIMi. DJIeMEHTAPHBIC YaCTHUIIbI M UX CBOMCTBA

KonTtpomnsHsliil Bonpoc

1. Kakue npeBpaiieHus: Ha3bIBAIOTCS AAEpHBIMU peakiusiMu? [IpuBeaure npumepsl. Uto xapaktepusyer 3¢ ¢deKTuBHOE
ceuenue? B kakux equHuIax namepsiercsi 3pQeKTUBHOE ceucHue?

2. Kaxkue AACPHBIC PCAKIIUN HA3BIBAIOTCA SK30TCPMUUCCKUMU U SHJIOTepMI/I'-IeCKI/IMI/I? HpI/IBe}II/ITe MMPUMEPLI

3. Kakoit Bux u3nydenus HazpiBaeTcs KocMuieckuM? [lepBuunsiM? BropuyabvM?

Kpurepuu oneHMBaHusi: (3xcnpecc onpoc Ha 1eKyusx no mexyujeti meme)

OneHuBaHuEe TEKYILIErO SKCIPECC ONpoca OCYLIECTBIAETCS IO IIKajJe OLEHUBAHUS —
3a4TEHO/HE3aUTEHO.

KonuyecTBo nonbITOK MPOX0KIEHHS OIPOCa U BPEMS Ha €ro MPOX0XKIEHUE — HEOTPAHUYEHHO.

Kputepuu onieHnBaHus IPH TEKYILEM KOHTPOJIE (IKCIIPECC ONPOC HA JIEKIUAX 110 TEKYIIEH TeME):

— IIOJIHOTA U IPAaBUJIBHOCTH OTBETA;

— CTeNEeHb OCO3HAHHOCTH, TIOHUMAHUS U3yUYEHHOT0;

— SI3IKOBOE O(OPMJIICHHE OTBETA.

IlokazaTenu u mkana OLICHWBAHUAA:

IIIxana oneHuBaHUs Iloxazarenu
- 00ydJaroIIuiics TOTHO W3JIaraeT MaTephai, MaeT MPAaBIIBHOE OINpeeIeHNe OCHOBHBIX
TIOHSATHUH;
- oOHapyXWBacT IIOHHMaHHE MaTephalla, MOXET OOOCHOBaThb CBOHM CY)KICHHS,
3aureHo MPUMCHUTh 3HAHUS Ha IMPAKTHUKE, MPUBECTH HEOOXOMUMBIC MPUMEPHI HE TOJIBKO W3

yueOHHKa, HO U CaMOCTOSTEIEHO COCTaBICHHBIE;

- W37aracT Marepuan IOCIEIOBAaTeIbHO M TPAaBWIBHO C TOYKH 3PEHUS HOPM
JUTEPATypPHOTO S3bIKa

- oOyuarommiics 0OHapy>XHMBaeT He3HAHHE OOJIBIIEH YaCTH COOTBETCTBYIOIIETO BOIIPOCA;

- JIOMyCKaeT OmMMOKH B (DOPMYJIHPOBKE OINpPEACICHUH W TpPaBWil, HCKaXAIOMIHUE HX
CMBICIT;

- OecropsiIoYHO M HEYBEPEHHO HM3JIaracT Marepuai

He 3aureno

CamocTrosiTeIbHOE pellieHHe 32124 U 00bsICHeHHe X peleHust

Tema 1. OcHoBHble mnOHATHA MexaHMKH. Kunemarumka KpuBosinHeiliHOe JIBHKeHMeE.
KunemaTnka 1BHKeHHsI 110 OKPY/KHOCTH

[IpakTueckoe 3anstue Ne 1. Kunematuka paBHoMepHOro ABMkeHUs. CpeqHsisi 1 MTHOBEHHas
ckopocth. ['paduku paBHOMEpHOTO ABMKeHUs. KnHeMaTuka paBHOYCKOPEHHOTo JBMkeHus. CpenHee
U MrHOBEHHOE YyckopeHue. ['paduku paBHOycKOopeHHOro aBikeHus. KuHemaruka cBOOOJHOTO
najeHus

KonTtpomnsHsbIil Bonpoc

1. Paccrosaue 284 xm ot Sntel 1o Kepun aBToOyC mpoexan 3a 4 4 40 MmuH. OnpeieTuTh CPEIHIOI0 CKOPOCTh aBTOOYyCa

2. ABTOMOOMIL HEPBYIO HOJOBMHY BPEMEHM JIBMKEHHs M3 IIYHKTA A B INyHKT B IIpoexan co cKOpoCThbio 72 KM/4, a
BTOPYIO MTOJJOBUHY BPEMEHH — CO CKOPOCTHIO 54 kM/4. OnpeieTuTh CPEAHIOI0 CKOPOCTh Ha BCEM MY TH

3. Tlpm HaGope BHICOTHI cKOpOCTh camonera Ty-134 m3mensercsa ot 250 km/a go 700 km/g 3a 20 mMuHYyT. C Kakum
YCKOPEHHUEM JICTUT CaMoJIeT?

4. C xakuM YCKOpEHHEM OYAeT ABUTATHCS aBTOMOOWIIB IIPH TOPMOXKECHUH, €CIIH Ha ITyTH 50 M ero CKOpOCTh N3MEHIIIACH
ot 72 kM/9 1o 54 xm/4?

5. C Kaxo¥ BBICOTHI [11aJI0 TEJIO, €CIM OHO YIAJIO Ha 3€MITI0 4epe3 5 CeKyH/I OT Hadayia ABMKCHUS?

C KaKo¥ BBICOTHI TIAJIACT TEJIO, €CITH 3a ITOCIEIHIOI CEKYHTy CBOOOTHOTO MaeHHS TEIO MpoJIeTeno 2/3 cBoero myTu?

7. 3aBECHMOCTB NPOMIEHHOTO TEJIOM IMyTH OT BPEMEHH 3a1a€TC ypPaBHEHHEM S=A4+Bt-Ct" =Dt ,Tie A=3m,
B =3wmc, C=4wm/c* D=-1 mc’ Oupemeanrs CpeaHior0 CKOPOCTh U CPEMHEE YCKOPEHHE Tejla B MHTEPBAJE
BpeMeHU OTt, =l c ot =3 ¢

8. Tlo camMOCTOATENBHO COCTABIEHHOMY TpPaQUKy 3aBUCHMMOCTH YCKOPEHHsS a(f) OT BPEMEHH IOCTPOMTH Tpaduk
3aBHCHUMOCTH KOOPAMHATHI X(#) OT BpeMEeHH, eClIi HayaubHble 3HaueHust Vy u xy3amanel Vy=0,x,=0




[Ipaktudeckoe 3anstue Ne 2. JIBrkeHHe Tell, OPOIICHHBIX MO YTIIOM K TOpu30oHTY. KiHemaTnka
BpAILaTENbHOIO JBMKECHUS. B3aMMOCBSI3b MEX/ly IMHEHHBIMU U YIVIOBBIMH BEJIMYMHAMHU

KonTtponsHsliil Bonpoc

1. Msu 6pocumu co ckopoctsio V= 10 m/c mon yriom a = 45° k ropuzonty. CKOJIBKO BpEMEHH ¢ MU OyeT HaXOAUThCs
B Bo3ayxe? Ha kakyto BeicoTy A Msta mogauMetcsi? Ha kakoM paccTosHuM S 0T MecTa OpocaHust M4 yrajaer?

2. Teno, GpoleHHOE FOPU3OHTANILHO, YHANO HA 3eMII0 yepe3 £ =2 ¢ Ha paccTosuuu S = 45 m oT MecTta 6pocanus. C
Kakoi BBICOTHI i KUHYIM Teno? OnpeaenuTs HauanbHy0 Vy 1 koHeunyto V ckopoctu Tena. Kakoit yron ¢ cocrasiser
TPAaEeKTOPHS TeJla C TOPU30HTOM B TOUKE MMAICHUS?

3. C 6amnu BeIcOTOM A = 25 M TOPU30HTANBLHO OPOLIEH KAMEHD CO CKOPOCThI0 Vj = 15 m/c. Haiitu: 1) ckonbko BpeMeHU
t Mmsia OynmeT HaxomuThes B Bo3myxe? 2) Ha kakom paccrosHuu § oT ocHoBaHWs Oamuu Msd ymanet? 3) C xakoi
ckopocthio V oH ynaner? 4) Kakoif yros ¢ cocTaBisieT TPaeKTOPHs KaMHs C TOPU30HTOM B TOYKE ITAICHUS ?

4. KameHb GpolieH TOPH30HTAIILHO CO CKOPOCThio Vy = 15 m/c. HaliTu HOpMallbHOE U TAHTEHLMATILHOE YCKOPEHUE KAMHS
gepe3 £ = 1 ¢ mocne Hauana aBrKeHNsT CONPOTHBICHNE BO3AyXa HE YUUTHIBATh.

5. Teno 6pomureno co ckopocThio ¥y = 10 m/c non yriom a = 45° x ropusonty. Haiitu paguyc R KpUBU3HBI TPAEKTOPHU
Tena uepes ¢ = 1 ¢ nocne Havauia aBmkeHns. COMPOTHBIICHHE BO3/yXa HE YUUTHIBATh.

6. Koneco, Bpamasch paBHOYCKOPEHHO, JOCTHIJIO YIJIOBOM ckopoctd @ = 20 pad/c uepes N= 10 06 mocie Hauana
BpaueHus. HaliTu yrnoBoe yckopeHue & Koyeca.

7. Koneco pamuycom R = 10 cm Bpamaercst ¢ MOCTOSHHBIM YIJIOBBIM ycKopeHueM & = 3,14 pad/c. Halitu ni1s Touek Ha
00oJie Koyeca K KOHIy NEepBOM CEKyH[bl MOCIe Havajaa JBMDKEHUs: 1) YrIOBYIO CKOPOCTb, 2) JIMHEHHYIO CKOPOCTbD,
3) TaHTeHIIMANBbHOE yCKOpeHue, 4) HOpMalbHOE YCKOpEHHE, 5) TOJHOe YCKOpeHue, 6) yroyl, COCTaBIseMBIid
HanpasJIeHUEM TIOJIHOTO YCKOPEHHS C PaJlycoM Koleca

Tema 2. lunamuka.
[IpakTnueckoe 3anstre Ne3, 4. JluHaMuKa NOCTYNATEIbHOTO JBHKEHUSI MATEPHAIBHON TOUKHU

KouTponsHsiil Bonpoc

1. Teno mBuKeTcst MO TOPU30HTATILHOM IIOCKOCTH IOJ JAeicTBHEM CHibl I, HANpaBIEHHOH MO yIJIOM ¢ K TOPU3OHTY.
Haiitn ycxopenne a Tenma, ecinu Ha Hero neiictByer cwia F, a KOOQQHUIMEHT TPESHUS MEXIY TEIOM H IIOCKOCTHIO
paBeH u. [lpu kakoM 3Ha4YeHUM CHIibl F TBUKeHUE OYJICT pAaBHOMEPHBIM?

2. OnpesenuTh YCKOPEHHE @ Tejla, COCKaIb3bIBAIONIETO ¢ HAKIOHHOM TLIOCKOCTH, €CJIH YToJl HAKJIOHA IIOCKOCTH & = 30°,
a KO3 GUITUEHT TPSHHSI MEXKIY TEJIOM M IJIOCKOCThIO paBeH # = 0,3

3. Ha ropu3oHTanbHOI MJIOCKOCTH HaXOJATCS CBA3aHHBIE HEBECOMON U OJHOPOAHONW HUTHIO J[BA Teja, Macca KOTOPBIX
m; v m;. K tenmy maccoit m; npunoxxena cuia F, HarpasieHHas MOJ YIJIOM @ K ropu3oHty. KosdduiueHnTt tpeHus
MEXy TPy3aMHt U IJIOCKOCTBIO paBeH 4. OnpenenuTs HaTsbkeHne HUTH T

4. Kaxoii yros @ ¢ TOpPU30HTOM COCTABJISIET OBEPXHOCTH OEH3MHA B Gake aBTOMOOMIIS, JIBUXKYLIETOCS TOPU3OHTAIBHO €
MIOCTOSIHHBIM YCKOpeHueM a = 2,44 m/c*?

5. JlBa rpysa maccamu m; =2 k2 U m;= 1 k2 COEIMHEHBI HUTHIO M IEPEKMHYTHI 4epe3 GJI0K, KOTOPHIA HE BpamaeTcs (puc.
3.5). Haiitu: yckopeHue @, ¢ KOTOPBIM IBHXKYTCS TPY3bl, U HaTsDKeHust 17 u T; HUTEH, K KOTOPBIM TTO/IBEIICHBI THPH.
TperreM HUTH O OJIOK peHeOpedh

Tema 3. 3akoH coxpaHeHMsi UMIIYJIbca. PeakTuBHOe ABHKeHHe. 3AKOH JIBUKEHUS LIEHTPA
Macc PaboTa, MOIIHOCTB, JHeprus. 3aKOH COXpPaHEHHMS MOJHON MeXaHUYeCKOH JHepPruu
[TpakTueckoe 3ausaTre Ne 4. 3aKOH COXpaHEHUS] UMITYJIbCA

KouTponsnslil Bonpoc

1. Illapuk maccoit m = 100 2, ABIKYIIUICS CO CKOPOCTRIO V = 1 m/C, ynpyro yaapsiercsi 0 BepTHKAJIbHYIO TUIOCKOCTb.
Ornpenenurs U3MEHEHHE UMIyNbca AP miapuka, eclii HampaBlICHHE BEKTOpa CKOPOCTH COCTABISET C IUIOCKOCTHIO
yroa a, paBHbii: 1) 90°, 2) 60°, 3) 30°

2. Ha criokoiiHo#i Bosie MIpyAa NepIeHINKYIIPHO Oepery 1 HOcOM K HeMy CTOHT Joaka Maccoit M u nmHoi L. Ha xopme
CTOUT 4eNoBeK Maccoil m. Ha xakoe paccrostaue S ymanurces Jonka ot Oepera, eciy 4eJIoBeK MepeiaéT ¢ KOpMBI Ha
HOC JH0oAKHu?

3. Jlenoxon maccoit m = 6000 m, uaymuii ¢ BHIKIIOUEHHBIM JBUTATEIEM CO CKOPOCThIO V; = 8 m/c, HaTankuBaeTcs Ha
HETMOJIB)KHYIO JIbJIMHY U IBIDKET €€ Brepeau ceOst. CKopocThb JienoKosa yMeHbInuiIack npu stom no V. = 3 w/c.
Onpenenuts Maccy M JIbIUHBI

[TpakTrueckoe 3austue Ne 6, 7. Pabota. MoutHocTh. DHeprusi. 3aKOH COXpPaHEHHUs SHEPTUI

KonTtponsHslii Bonpoc

1. Iap maccoit m; = 4 ke ABMXKETCS CO CKOPOCTBIO V; = 5 M/c M CTaJKUBAaETCs C IIAPOM Maccoll m;= 6 k2, KOTOpbIii
JBIDKETCS B TOM JKE HANPaBICHUH cO CKOPOCcThi0 V=2 m/c. OnpenenauTh CKOPOCTH IIApPOB IIOCIE yaapa. Ympap




CUUTATh a0COJIIOTHO YIIPYTUM, IPSIMBIM, LIGHTPaJIbHBIM

. Illapux mMaccoil m, TOABEIICHHBI HAa HUTH, OTKJIOHEH OT MOJOXEHHUs paBHOBecus Ha yrona 90° u ormymeH. Kakoa
JIOJDKHA OBITh MPOYHOCTHh HUTHU N, YTOOBI MIAPUK NPH JABHKCHUH He 00opBai ee?

. Haiitm paboTy, KOTOpYyI0 HaJ0 COBEpLINTb, YTOOBI CKaTh NpyxuHy Ha 20 cwM, €ClM W3BECTHO, YTO CHJIa
NPONOPLHOHAIbHA CKATUIO MPYXKUHBI, ¥ YTO JUIS CKATUS MPYXKUHBI Ha 1 e Heobxoanuma cuna B 29.4 H.

HaiiTu yncneHHOe 3HAaYCHHE TIEPBON KOCMHYECKOH CKOPOCTH, T.€. TaKOil CKOPOCTH, KOTOPYIO HAJ0 COOOLIUTH TENIy y
MOBEPXHOCTH 3eMJIH, YTOOBI OHO HAYAJIO JIBUTAThCsl BOKPYT 3€MJIH 10 KPYroBO# OpOUTE B KAYECTBE €€ CIYTHUKA

Tema 4. JluHaMuKa BpamIaTeJbHOI0 JIBHKeHHMsI TBepaoro teja. Craruka. YcjaoBus

paBHOBecHUsl

[Ipaktnueckoe 3anstue Ne 8, 9, 10. JluHamuka BpamiaTeabHOIO ABMIYKEHHS TBEPIOIrO Tela.

Mowment unepuuu u teopema lllteiinepa. YpaBHeHne MoMeHTOB. KuHeTnueckas 3HEprus TBEPLOTO
Tesa. Y CIIOBHSI paBHOBECHS

KouTponsnsiil Bonpoc

KakoB mepuox T oOpamieHnss HCKYCCTBEHHOT'O CITyTHHKa 3eMIIH 10 KPYyroBoi opbute Ha BbicoTe A = 7000 kM OT
nosepxHocTH 3emin? IIpuHATL paguyc 3eman paBHbIM R = 6370 xu, a Maccy 3emmu M = 5,98-10% k2

K oboxy omHOpomHoro nucka paguycoM R = 0,2 m IpUIOXKEHA MOCTOsSHHAs KacatenbHas cuia F = 98,1 H. Ilpu
BpalllEHUH Ha AMUCK JeiicTByeT MOMEHT cuil TpeHuss M = 4,9 H-u. Haiitu Mmaccy m paucka, eciiy U3BECTHO, UTO OH
BPAIIAETCS C TIOCTOSHHBIM YIIIOBBIM YCKOpeHueM & = 10 pad/c’

. JIBa rpy3a maccamu m;=2 ke v m; = | k2 COCIMHCHBI HUTHIO U MIEPEKUHYTHI Yepe3 0ok, Maccoit M = 1 ke (puc. 6.1).
Haiitn: yckopeHue a, ¢ KOTOphIM IBIKYTCS Ipy3bl, M HaTshkeHUs T; u T, Huteil. Biiok cuuTath 0THOPOJHBIM JTHCKOM.
Tpennem npeHedpedsb

. T'opuzonranbhas miardopma maccoit M = 100 ke Bpamaercsi BOKPYI' BEPTHKAIBHOW OCH, IPOXOJSIIEH Yepes3 LEeHTp
wratdopmsl, nenast n; = 10 06/mun. Yenosek maccoit m = 60 ke CTOMT IpH 3TOM Ha Kparo Tuatdopmsel. C Kakon
CKOPOCTBIO @; Ha4yHET Bpamarhcs IulaTdopma, e€ciaM 4YelnoBeK Iepeiner orT Kpas miarpopMbl K ee LEeHTpy?
Omnpenenuts paboty A 1Mo U3MEHEHHUIO YTIIOBOI CKOpOCTH Iu1aTtdopMel. CuutaTh mathopMy KPYIIbIM OJHOPOJHBIM
JIUCKOM C paauycoM R; M, a 4eJIOBEKa — TOYEUHOM Maccoi

. Teno nBuxercs Mo ropU30HTAIBHON IJIOCKOCTH MO JAeWCTBUEM CHIIbl F, HalpaBICHHON IHOJ YTIOM @ K FOPHU30HTY.
Koa¢ppunnent TpeHuss MeXIy TEIOM M IUIOCKOCThIO paBeH . IIpm kakom 3HaueHMu cuibsl F nBiokeHne Oynper
paBHOMEpPHBIM?

OnpenenuTs NOJ0XKEHUE LIEHTPA TSHKECTH OJHOPOJHOM KPYTJIOH IIacTuHsl paguycoM R = 0,5 u, B KOTOPOIl BBIpE3aHO

KBaJ[paTHOE OTBEPCTHE CO CTOPOHOI

. Ha 0apaban maccoit M = 9 xz HaMOTaH HIHYp, K KOHILy KOTOPOTO MPUBsI3aH rpy3 Maccoit m = 2 ke. Haiitn yckopenune
rpy3a. bapaban cuntaTh 0JJHOPOJHBIM IMIAMHAPOM. TpeHnem npeHedpeub

Juck maccoit m = 2 ke KaTuTcsl 6e3 CKOJIbKEHHS 10 TOPH30HTAIBHOM IJIOCKOCTH €O cKopocThio V' = 4 m/c. Haiitn
KHHETHYECKYIO SHEPTHUIO IMCKa

Haiitn nmHeliHOe ycKOpeHHe ABIDKEHHS IICHTPOB TsKecTH 1) mmmapa, 2) mmcka, 3) oOpyda, CKaThIBalOIIMXCS Oe3
CKOJIBXKEHHUS C HAKJIOHHOM IIJIOCKOCTHU. YTOJ HakJoHa MIockocT a = 30° k ropu3zoHTy. HaganbHas ckopocTs Beex Ten
Vy = 0. CpaBHUTH HaliIcHHBIE YCKOPEHUS C YCKOPEHHUEM Tella, COCKAIb3bIBAIOLIETO C TOM HAKJIIOHHOW MIOCKOCTU MpU
OTCYTCTBUH TPEHUS

10. Kakoif mHaumensntelt amunbl L HAfo B3ATH HUTh, K KOTOPOH TOJABEIIEH OJHOPOAHKIH Iapuk guameTpoM D = 4 cu,

4TOOBI IIpyu OIpPEACTICHUU NEpHUOoJa MaJIbIX KoJIeOaHui [IapukKa pacCMaTpuBaThb €ro Kak MaTeMaTHYCCKHI MasTHHUK?
Ommnbka P TaKOM JONYIICHHUH HE JOJKHA IMPCBLIIATH 1%

Tema 5. Mexanuveckue KoJie0anusi. Boanbl
[Tpaktuyeckoe 3anstue Ne 11, 12. Mexannueckue koiebaHus. YpaBHEHUSI MalbIX KOJICOaHUU.

[Ipyxunsbiii  ocuusuisitop. dusnueckuid MasTHUK. MaTeMaTUYeCKU MasTHUK. XapaKTepUCTHUKU
BOJIHBI. 3BYKOBBIC BOJIHBI

KonTtpomnsHbIii Bonpoc

1. OnHOpOAHBIH WApUK MOJBEINEH HA HUTH, JUIMHA KOTOPOH paBHAa pajMycy INapuka. Bo CKOJNBKO pa3 MEpHOJ MajbIX

KoJIeOaHMI 3TOr0 MasTHUKA OOJIbIlIC MEPHOAa MAaTEMATHYECKOIO MasTHHKA C TaKUM JK€ PACCTOSHUEM OT TOYKH
MOJIBECa JI0 IEHTPA TKECTH?

. MarepunansHas Touka ¢ Maccoit 0,01 xe coBeprmaer rapmMoHHYeckne Konebanus ¢ mepuonoM 2 c. [lomHast sHEprUs
koneGmomeiicss Touku pasua 107 Joc. Haiith amruutyny koneGaHumii; HamucaTh ypaBHeHHE KojeOaHumit; Haiitu
HauOOoJIbIIIee 3HAUYSHUE CHUJIIBI, ICHCTBYIONIEH HA TOUKY

. ®usnyecknit MasSTHUK HpeAcTaBiIseT coboit crepxkerb mmmHoN I = 50 cm u maccoit m = 270 2 ¢ IPUKPEIUIEHHBIM K
OJHOMY M3 €ro KOHLOB AUcKoM paanycoM R = 10 cu u maccoit M = 500 2. OnpenenuTb MOMEHT MHEPLIUU MasiTHUKA;




PACCTOAHUC OT EHTPA MACC 10 TOYKHU MOABECA; IEPHOJ MAJIbIX KoJieOaHUII MasiTHUKA

4. CxnampiBarorcs KosieOaHus OIMHAaKOBOI'O HaIpaBJICHU, BBIPAYKAEMBbIE YPaBHEHUSAMHU

| =COST r+/) M) X, :20057(1‘4-%) ()
u

= . Haiitn ammmuryny 4 u HadanpHylo ¢azy ¢
PE3YJIBTHPYIOIIETO KOJIcOaHMsl, HAMCAaTh YPaBHEHUE PE3YJIbTHPYIOIIETO KOJIeOaHus

_ 3 0002
5. YpaBHeHHE 3aTyXalollero KoneGaHus CHCTEMbl UMEET BHJ ~ 0,3¢ cos Tt (m). Macca cucremsr 0,5 xe.

Onpenenuts COOCTBEHHYIO YacTOTy KonebaHWi, KodpQuuueHT 3aryxaHwil, KO3()(UIMEHT COMPOTHBICHHUS,
sorapudpmMuyeckuil fekpemMeHT. IlogcunTars aMITy 1y KojeOaHui B MOMEHT BpeMenH ¢ = 20 ¢

6. Tlomepeunasi BoJiHA paCHPOCTpaHHeTCH BI[OJ'IB YOpyroro ImHypa €O CKOpOcThrO 15 m/c. KoneOaHus uCTOYHUMKA

3aJar0TCs ypaBHCHUEM y= 10 " sin ]O d OHpeZ[eJ'II/ITI) JJIMHY BOJIHBI; CMCIIEHUE U CKOPOCTHb TOYKH, OTCTOSIIEH

OT MCTOYHHMKA BOJIH Ha paccTosHUU X = 45 m, B MOMEHT BpeMeHHU ¢t = 5 ¢; pa3HocTh (a3 koneGaHuil ABYX TOYEK,
OTCTOSIIIMX OT UCTOYHUKA BOJIH HA PACCTOSHUU X; = IS mu x> =25 m

7. Ha mocce cONMKaOTCs IB€ aBTOMALIMHBI CO cKopocTsiMu V; = 30 m/c u V> = 20 m/c. TlepBas U3 HUX MOJAET 3BYKOBO
curHan yactoroil v, =600 [y. HaifTu Kaxymryrocss 4acTOTy V: 3BYKa, BOCIPHHHMAaeMOIO BOIUTEIEM BTOPOM
ABTOMAIIIMHBL, B IyX ciay4asx 1) 1o Bctpeun; 2) mociie BCTpeuu

Tema 6. MexaHuKa JKHAKOCTEH U ra3oB
[Tpaktuueckoe 3ansarue Ne 13, 14. YpaBHeHue HepaspbIBHOCTH. ['mapocTaTHdeckoe JaBiieHUE.
3akon Apxumena. ['uapasianueckuii mpecc. YpaBHenue bepHysuium

KonTtponsHslii Bonpoc

1. OpHOpOAHBIH MIAPUK MOABENIEH HA HUTH, JJIMHA KOTOPOH paBHa paauycy Iapuka. Bo CKOJBKO pa3 MEpHOM MalbIX
KoJIeOaHUI 3TOr0 MasTHUKA OOJIbIlIe MEPHOAa MAaTEMATHYECKOIO MasTHHKA C TaKUM JK€ PACCTOSHUEM OT TOYKH
Mo/IBeca JI0 LIEHTPA TAXKECTH?

2. MartepuansHas Touka ¢ Maccoit 0,01 k2 coBepIIaeT rapMOHHYECKME KONeOaHMS ¢ mepuomoM 2 c. IlomHas »Heprus
koneGmomeiicss Touku pasua 107 [oc. Haiith amruutyny koneGaHuii; HamucaTh ypaBHeHHE KojeOaHuii; Haiitu
HauOoublIee 3HaYeHHE CHJIbI, JeHCTBYIONIEH Ha TOUKY

3. ®wusuueckuil MasATHUK TPEACTABIAET cOOOM cTepkeHb MHOM [ = 50 cm 1 Maccoit m = 270 2 ¢ IPUKPETICHHBIM K
OJIHOMY M3 €ro KOHLIOB AUcKOM paauycoMm R = 10 cu u maccoit M = 500 2. OnpenenuTb MOMEHT UHEPLUU MasiTHUKA;
paccTOsIHHE OT [IEHTPa Macc 10 TOYKH I0JIBECa; EPHOJ] MAJIBIX KoJieOaHHI MasiTHUKA

4 . CKJ'IEII[LIBEIIOTCH KoJIe0aHus OJWUHAKOBOT'O HallpaBJICHU, BbIpaKa€MbIC YpaBHCHUSAMU

| =COST r+/) M) X, :20057(1‘4-%) ()
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- . Haiitm ammmuryny 4 u HaganeHylo Qazy ¢
PE3yIbTUPYIOLIETo KoJleOaHusl, HAUCATh yPaBHEHHE PEe3yJIbTUPYIOIIEro KonebaHus

e 3,002 |
5. VpaBHEHHE 3aTyXaloWero KoebaHus CHCTeMbI nMeeT Bu * — O-5¢ COS L (). Macca cuctemsi 0,5 «e.
Onpenenutrb COOCTBEHHYIO 4acToTy KosieOaHui, KOI(GHULUUEHT 3aryXaHuil, KOAI((GHULUEHT CONPOTHUBICHUS,

JIOTapuPMHUICCKHI NeKpeMeHT. [ToicunTaTh aMIuHTY Iy KoJieOaHWHM B MOMEHT BpeMeHH ¢ = 20 ¢

6. Tlomepeunast BomHa pacnpOCTpaH;IeTcx B,HOJIL YOpyroro ImHypa €O CKOpocThio 15 m/c. KonmebaHus wmcrodHmka

3a4ar0TCs YypaBHCHUCM y= 10 " sin ]O d Onpez[eJme JJIMHY BOJIHBI; CMCIICHUC W CKOPOCTb TOYKH, OTCTO?[H.[Cﬁ

OT UCTOYHHUKA BOJIH Ha PAaCCTOAHUU X = 45 M, B MOMEHT BpPEMEHH [ = 5 C; Pa3HOCTb (1)33 KoJieOaHui JABYX TOYCK,
OTCTOALIMX OT UCTOYHHUKA BOJIH HAd PACCTOSIHUU X; = 15mux=25m

7. Ha mocce cOMMKAIOTCS IBE aBTOMALIMHBI O ckopocTsiMu V; = 30 m/c u V> = 20 m/c. TlepBas U3 HUX MOJAET 3BYKOBOM
curHan vactoroil v; =600 [y. Haiftm kaxymryrocss 4acTOTy V; 3BYKa, BOCIPHHHMAEMOIO BOJUTEIEM BTOPOU
ABTOMALIMHBI, B AyX caydasx 1) 1o BcTpeun; 2) mocie BCTpeun

Tema 7. UpeaabHblii ra3. 3akoHbl HIeaJbLHOro rasza. YpaBHenue Ban-nep-Baagnca.
IlepBblii 3aK0OH TEPMOAMHAMUKHI

IIpaxtrnueckoe 3ansatue Ne 15. YpaBHeHUs cocTosiHUA HaeanbHOro rasza. Msonponeccel. ['a3oBbie
3aKkoHbl. 3aKoH JlanpToHa

KonTtpomnsHslii Bonpoc

1. Tpunse Monexynsl Boasl auamerpoMm d = 2,7-10"° u, HaiiT, Kakas 4acTh BCEro MPOCTPAHCTBA, 3aHATOIO BOJIOH,
MIPUXOIMTCS Ha OO CAMHX MOJICKYJI M KakKasi Ha JOJII0 IPOMEKYTKOB MEYKIY HUMHU

2. PeHTreHOCTPYKTYPHBIH aHaIM3 JaeT BO3MOKHOCTh H3MEPMTh PACCTOSHHE MEXJIY YacTHLAMU B KPUCTAIHYECKOM
CTPYKTYpE C BBICOKOH CTeleHblo TOYHOCTH. Kak ompemennTh uymciao ABoraapo N, €cilM HM3BECTHBI paccTosHue [
MEX/1y LIEHTPaMH aTOMOB, PACIIOJIOKEHHBIX B y3J1ax Ky0a, INIOTHOCTb p BEllleCTBA M MOJISIpHas Macca u?

3. I/ICHOHBBYH 3HAYCHHE aTOMHOM CANMHHNIBI MACCBI, BBIYMCIIUTD B KWJIOTPpAMMax MAacCy aToOMa KCCHOHA




4. CkoJbKO YacTHIl HAXOAUTCS B 2 2 a30Ta, €CJIU CTeIeHb ero aucconuaryu a = 0,05?

5. T'a3 cxxar u3orepmudecku oT oobema V; = 8 1 1o odvema V> = 6 a. JlaBnenue npu 3ToM Bo3pocio Ha AP = 4 klla = 30
mm pm. cm. KakuM ObUIO IIepBOHauaIbHOE JaBieHue P;?

6. Kakoe KOJMYECTBO KHMCJIOPOJA BBHIMYCTHIM U3 OaljloHa eMKOCThIO 10 7, €clM MpU TOM TOKa3aHWs MaHOMETpa Ha
OaytoHe u3MeHWIHCh oT 14,0 1o 6,0 amm, a TeMrieparypa moHusunach ot ¢, =27 °Cno t, =7 °C?

7. HaiiTn MONSPHYIO Maccy BO3IyXa, CIMTAsI, 9TO OH COCTOMUT II0 MACCE W3 OJHOM YacTh KUCIOPOJAA M TPEX JacTell azoTa
(mﬂI’VIz = 13)

koopaunatax (P,V). IlpencraButh 3TOT nporiecc B koopaunatax (P, T) u (V,T)

8. Ha pucyske gan rpaQuK HM3MEHEHHS p A COCTOSTHHSA HCATBHOTO rasa B
2 i ; 3

1
q 4

>

U o
9. la cocyna oaMHaKoBOro oObeMa COMEpXkaT BO3AYX, OJMH NpU Temreparype ; ¥ NaBieHud P, JApyroil mpu
temneparype 1> u gapnenuu P,. Cocyasl coequaui. [locne BelpaBHUBaHUS AABICHUN U TEMIEPATyp BO3AYX Harpenu
J1o Temneparypsl 7. Kakoe ycTaHOBHUTCS TaBJICHUE ITOCIIE HarpeBaHus?

10. B xomuate o6bemom ¥ = 120 ° npu temneparype ¢ = 15 °C 0OTHOCUTENbLHAS BIAKHOCTh BO3AyXa COCTABIAET ¢ = 60
%. Onpenenuts Maccy BOJSHBIX MTApOB B BO3AyXe KOMHATHI. JlaBIeHHE HACHIIEHHOTO BOJSHOTO Hapa mpu ¢ = 15 °C
paBHO Py = 12,79 mm pm. cm.

11. Haiitu 106aBo4HOE JaBleHHE BHYTPH MBLILHOTO My3bIps auameTpoM d = 10 cu. Kakyio paboTy Hy»HO COBEPILMTS,
9TOOBI BELIYTH 3TOT IY3bIph?

12. Bo cKo/bKO pa3 MIOTHOCTh HACKILEHHBIX BOASHBIX MApOB Ipy Temrneparype 16°C MeHblIe II0THOCTH BObI?

13. B 3axpsiTom cocysie nipu Temmnepatype ¢ = 20°C HaXOAUTCs BJIaXKHBIH BO3ILyX ¢ OTHOCHTENBHOM BIakHOCTBIO 80 %.
Ha ckombko rpagycoB HaJo HOHU3HTH TEMIIEPATypy CTEHOK COCy/1a, YT0O0B! Ha HUX Hadasla BBIMAAaTh poca? Y aenpHas
TerioTa napoobpazosanust Boasl ipu 20°C pasna 600 xan/e. BoasiHON nap paccMaTpUBaTh Kak WACIBHBIN ra3

14. B cocyne Bmectumoctbio V = 0,3 2 Haxoautest | monws yriekucioro rasa npu Temmneparype 300 K. Onpenenure
JIaBJICHME rasa 1no ypaBHeHut0 BaH-aep-Baanbca

15. Ipunss Monexynsl BoAbl 3a mWapuku guamerpoM d = 2,7-107'° u, HaliTn, Kakas 4acTh BCEro IPOCTPAHCTBA, 3aHATOIO
BOJION, IPUXOJUTCS HA JIOJIO CaMHUX MOJISKYJI M Kakasi Ha JIOJI0 MPOMEXYTKOB MEXTy HUMH

16.B odeHb MPOYHOM 3aKPHITOM CTaJIHHOM OaJIJIOHE 3aKJIIOYeHa BOJA, 3aHMMAIONIas MPH KOMHATHOW TeMIlepatrype
MoJIOBHHY oObema Oamnona. HaiiTu naBneHue (B TEXHHYECKHX aTMoc(epax) M IUIOTHOCTh BOJASHBIX MapOB IMpU
TTOBBIINICHUH TeMIteparypsl ao ¢ = 400°C

17. Onpenenuts nasienue 280 2 a3oTa, HaxomsAnIerocs npu Temreparype 27 °C B cocyzae, 00beM KOTOporo paseH: 1) V' =
1,00 4, 2) ¥=0,50 2

[IpakTnueckoe 3anstue Ne 16. [lepBriil 3akoH TepmoarnHaMuku. TemnoBsie MamuHbl U ux KIT/I.
Mammuna Kapuo

KonTtpomsHsbIil Bonpoc

1. Kucnopon maccoit m = 2 ke 3aHUMacT 00beM V; = 1 &’ n Haxoautes non nasnernem P, = 0,2 Mlla. I'a3 Gbu1 HarpeT
CHaJana IpH MOCTOSHHOM JaBIEHHH 10 00beMa V> = 3 a/’, a 3aTeM IpH MOCTOSHHOM o0BbeMe 10 nasinenus P, = 0,5
Mlla. Hatitn m3merneHne AU BHyTpeHHeH SHEpTUH Ta3a, COBEPUICHHYIO HM padoTy A u Temnory (O, IepeIaHHyo rasy.
[ocTpouts rpaduk mporecca

2. B LWIMHAPE HOJ HOPIIHEM HAXOIUTCS BOJOPO MacCon m = 0,02 ke npu remneparype 7; = 300 K. Bonopoz
CHavaja paclIMpUiICsa anuabaTHO, YBEJIMUYUB CBOH 00BEM B #1; = 5 pas, a 3aTeM ObUT C)KAT U30TCPMUYECKH, IPUICM
00BeM Ta3a yMEHBIIWICA B n; = 5 pa3. HalTm TemmepaTypy B KOHIIE agma0aTHOTO pPACIIMPEHUS W PadoTy,
COBEPIITAEMYIO Ta30M IPH ATHX Tporieccax. M300pa3uTh nporiecc rpaduaecku

3. 10 2 xucnopoja HaxonsTca moj AaBieHdeM 3 6ap npu temneparype 10°C. TTocie HarpeBaHds NpHM HOCTOSHHOM
maBineHUN Ta3 3aHsam obovem 10 . Haiftm: 1) konmmdecTBO Termda, MONyYEHHOTO Ta30M; 2) SHEPTHIO TEINIOBOTO
JBIDKEHHMS ras3a JIo ¥ Hocjie HarpeBaHus

4. B 3akpeiToM cocyne obbemoMm 10 7 HaxoauTcs Bosayx npu aasneHuu 10° I7Ta. Kakoe KONMYECTBO Temia Hajo
COOOIIKUTH BO3AYXY, YTOOKI IIOBLICHT AaBienue 1o 5-10° [1a?

5. Breraucnuth YACIBHBIC TCIIJIOEMKOCTH ITPU TOCTOSIHHOM obbeMe ¢, U IIpyu NTOCTOSIHHOM JIaBJICHUM C, HCOHA U BOAOpOAa,
IIPUHHUMAA OTH T'a3bl 3d UACATIbHBIC

6. BblunciuTh yenbHble TEIUIOEMKOCTH C, M C, CMECH HEOHA U BOJOPOJA, €CIU MACCOBBIE JOJIM HEOHA M BOAOPOAA
cocTaBisIOT ; = 80% u w> = 20%. 3HaueHus yAeIbHBIX TEIJIOEMKOCTEN I'a30B B3sITh M3 NPEAbIAYIIEH 3a1auu

7. Yemy paBHa CTeleHb AUCCONMALMH KHCIOPOA, ECIIH YACIbHAS TEIIOEMKOCT €r0 IPH IMOCTOSHHOM JABJICHUU PaBHA
1050 [orc/keK?

8. Temmosas mammHa pabotaeT o obparumomy 1mkiry Kapro. Temmeparypa termootnatanka 7; = 500 K. Omnpenenuts
tepmudeckuid KITJ] mmkma u Temmepatypy 7> TEIUIONPHEMHHKA MAIIHWHBL, €CIIH 33 CUET KaXJIOTO KUI00XHCOYVIs




TEIJIOTHI, MOJIYYEHHOM OT TEIJIO0TAATYNKa, MallliHa coBepiaeT padory A = 350 o

Tema 8. Termmoemkocts. Ilomurponnsie npoueccsl. Padora. JuTponus. Bropoi u Tpernid
3aKkoHbl TepMoAnHAMHKH. TerioBble MamMHbl. OCHOBBI CTATHCTHYECKOH TEPMOAMHAMHKHM W
MOJIEKYJISIPHOH (PU3UKH

[Tpaktuueckoe 3anstue Ne 11. OcnoBHoe ypaBHeHue MKT. Pacnpenenenue MakcBesia 1o
ckopocTsam. bapomerpuueckas popmyna. Pacnpenenenne bonbimana. CpegHee YMCIO CTOTKHOBEHUN
Y CPeJIHsIs JJIMHA CBOOOIHOTO Mpoldera MOJIEKYJT

KonTtponsHsIif Bopoc

1. B xanopumetp Hanuto m; = 2 ke BOJbI, UMeIOIIEi Temnepatypy ¢; = +5°C, 1 TOJI0kKEH KyCOK JIbjla Maccol m; = 5 ke
npu Ttemneparype £ =-—40°C. Omnpenenuts Temmeparypy 6 u o0beM V' coIepKMMOro KalopuMeTpa IIocie
YCTaHOBJICHHSI TEIJIOBOTO pAaBHOBECHS. TeIIOEMKOCTBIO KalOpUMETpa W TEIUIOOOMEHOM C BHEIIHEHW cpenoi
npeHeOpeub. YnenbHas Temiora IwiaBieHus jbna r= 0,33 M/oc/ke. YaenbHble TEIMIOEMKOCTH BOIbI ¢; =4,2
klorc/(ke'K), mbna c: = 2,1 k/ic/(ke'K).

2. HaiiTin n3MeHeHne YHTPOINH IIpH Tiepexoae 8 e kucmopoaa ot oosema 10 7 mpu tremneparype 80°C k o0vemy 40 7 mpu
temreparype 300°C.

3. Haiitu n3meHenue »HTponuu npu npespamennu 10 e mpaa npu — 20°C B nmap npu 100°C. YaensHas TEIIOEMKOCTb
mpaa ¢; = 2100 [ic/ke-K. Y nenbpHast TEII0eMKOCTb BOAbI ¢; = 4200 [owc/ke-K. Y nenbHas TEIIoTa IUTaBICHUS JIbaa:
A =3,35-10° /]oic/xe. Y menbHas TeIuoTa mapooOpasoBanms BoAbL: = 2,26-10° [c/xe.

4. KapOropaTopHsblil ABUTATEIb aBTOMOOMIISI MOTPEOIISIeT MUHUMAJIBHO 265 2 GeH3uHa Ha | si.c./uac. Haiitn notepu Ha
TpeHHeE, TEMIONMPOBOAHOCTS U Np. Koo duuueHt cxarus 6,2; TEMIOTBOpHAs crmocodHocTh 4,6-107 [oc/ke. Tlokasarensb
MTOJIUTPOIIBI paBeH 1,2,

5. Cpemnss KBagpaTHUHas CKOPOCTh MOJEKYN HEKOTOPOTO raza HpH HOPMAIbHBIX YCIOBUAX paBHa 461 wm/c. Kakoe
KOJIMYECTBO MOJIEKYJI COJEep>KUTCs B 1 2 aToro raza?

6. Kakas yacts Monekyn kucinopoaa npu 0°C obiamaer ckopocthio ot 100 m/c no 110 m/c?

7. BBICOTHast KOCMMYECKAsi CTaHIUs Ha rope Anare3s B ADMEHHMH pacriojiokeHa Ha BbicoTe 3250 M Haj ypOBHEM MOPS.
Haiitn naBneHue Bo3qyxa Ha 3TOH BbIcoTe. TemIeparypy BO3[QyXa CUMTaTh IOCTOSHHOM U paBHOH 5°C. MomspHyo
MacCy BO3JIyXa IPHHATH paBHOU 29 xe/moaw. JlaBeHUe BO3AyXa Ha ypOBHE MOPS paBHO 760 mm pm cm.

8. Haiitu umci0 CcTONKHOBEHMH Z, KOTOpble IIPOMCXONAT B TEYEHHE CEKyHIbl MEXKIy BCEMH MOIEKYyJIaMH,
HaxomAmuMucsa B oobeMe v = 1,0 mm’ Bomopoma HpHM HOPMalbHBIX YCIOBHAX. IIpUHATH 3()PEKTHBHEIA AUAMETD
MOJIEKYJIBI BOAOPOAa paBHEIM & = 2,310 1.

9. Haiiti NIOTHOCTH ra3a, eclii MOJIEKYJIa 32 BpeMs | ¢ HCIIBLITHIBAET CTONKHOBEHUIH mpu Temneparype T = 40°C.

10. OmpenienuTh BO CKOJIBKO pa3 OTIMYAOTCA KO3(PPHUIIMEHTH TUHAMUYIECKOH BSI3KOCTH aproHa W TeJHs, eciii o0a rasa
HaXOJAUTCS IPH OJMHAKOBBIX TeMIepaType U NaBieHud. D PpeKTHBHbIC AUaMeTPhl MOJICKYJI THX I'a30B M3BECTHBL.

11. Yroexucnenii ra3 CO, u a30T N, HaxXOJATCS B OIMHAKOBBIX YCIOBUAX. ONpeAenuTbh OTHOIICHHE KOA((QHUIMCHTOB
mupdy3un, K03QUIHEHTOB AUHAMIYECKON BA3KOCTH M KO3(QPHUIMEHTOB TEIUIONPOBOAHOCTH, cunTas 3 eKkTuBHBIC
JIMaMETPhI MOJIEKYJI OJTMHAKOBBIMHU.

Tema 9. OcHoBBI J1eKTPOCTATUKN OCHOBBI TeopuH MoJisA. IIPOBOIHMKHN U IMIIEKTPUKH B
JJIEKTPOCTATHYECKOM I0JIe

[Ipaktunueckoe 3anarue Ne 19, 20. 3akon Kynona. J[BukeHue u paBHOBecHe 3apsiaoB. Pacuer
HaNpsHKEHHOCTH noJei. Pacuer sHeprum u paboThl. PacueT moTeHnumana s pactipeieneHuil 3apsiioB.
Pacyer s1ekTpoeMKOCTH KOHJEHCATOPOB pa3iMuHOM (GopMmbl U Oarapeil KOHIEHCATOPOB, SHEPTrUU
3apsKEHHBIX IPOBOJHUKOB M KOHJIEHCATOPOB

KonTtpomnsHbIii Bonpoc

1. OmnpenenuTs CUIy B3aMMOJEHCTBHSA JBYX TOUEUHBIX 3apsi0B paBHBIX 3 MxKn n 6 mMxKn, oTcTOAMMX APYT OT Apyra Ha
paccTosiHue 3 cu B KepocuHe. JuaneKTpruecKas IPOHULAEMOCTh KEPOCHHA: & = 2

2. Jlee GECKOHEUHBIE TAPAUIENBHBIE MIACTHHBI PABHOMEPHO 3aPSKEHBI C MOBEPXHOCTHOM TUIOTHOCTEIO 0 = 20 nKn/Mm’ u
0> = — 40 uKn/m’. ONpenenuTs culy B3aNMOIEHCTBIS MEXKTy INIACTUHAMH, IIPUXOIAILYIOCS Ha IUIOmanb S, PaBHYIO
0,5 M’

3. Tomkmii crepxeHb JumHON [/ = 8 cm HeceT paBHOMEpHO pactpeaeneHHbd 3apsny O = 0,1 wmxKz. Onpenenutsb
MIOTEHIMAT @ HIIEKTPHYECKOTO MOJIS B TOUKE, JeXKallel Ha OCH CTEPKHS Ha PpacCTOsIHAU a = 15 cm oT Ommxaimiero ero
KOHIIA

4. JlBa 0JMHAKOBBIX MaJEHbKMX INAPUKa TO/IBEMICHB HA HEBECOMBIX HUTAX JUIMHON [ = 12 cm Kakias B OJHON TOUKE.
Korma um coobummu oxnHakoBbie 3apsinel O = 4 nKi, MIapuKu pa3omuIiuch Ha yrod o = 20°. Haiftu criiry HaTshKeHUS
K10 HUTH, €CJIM MEX/y IIapUKaMu HaXOIUTCsl HEKOTopast cpefa € = 7,8

5. 3apan paBHOMEPHO paclpefeleH MO OeCKOHEYHOM IUIOCKOCTH C IIOBEPXHOCTHOM ILIOTHOCTBIO o = 10 nKu/m’.
OHpe}ICHI/ITL Pa3HOCTh ITOTCHIIMAJIOB U ABYX TOYECK II0JIg, OJJHA M3 KOTOPBLIX HAXOJAWTCSA Ha IJIOCKOCTH, a Japyras




yaajieHa oT Hee Ha paccrosiaue » = 10 cu

6. Ha paccrosauu 7; = 4 cm 0T 6ECKOHEUHO JUTMHHOM 3apsKeHHOM HUTH HAaXOJUTCs ToueuHblit 3apsn ¢ = 0,66 nKx. Tox
JIeMCTBHEM TOJIS 3apsill IPUOIIMKAETCS] K HUTU 10 PACCTOSIHUSA 1> = 2 cm; TIPU 9TOM coBepuiaeTcs padbota A =5 mx/orc.
Haiitu nuHEHYI0 IJIOTHOCTS 3apsia 7 Ha HUTH

7. IIpocTpaHCTBO MeKOy IIACTHHAMU IUIOCKOTO KOHJEHCATOpAa 3aHOIHEHO IMIJIEKTPUKOM. PaccTosHHe Mexmy
wiacTuHaMu d = 2 mm. Ha TuiacTHHBI KOHICHCATOpA MojaHa pa3HocTh noteHuuanoB U; = 0,6 xB. Eciou, oTkitounB
HMCTOYHUK HaNpsHKEHUS, BBIHYTh AUAJIEKTPUK U3 KOHACHCATOpa, Pa3HOCTh MOTEHLMAIOB Ha MJIACTMHAX KOHJEHcAaTopa
Boszpactaer no U, = 1,8 xB. HaliTu TOBEPXHOCTHYIO IUIOTHOCTh CBSI3AHHBIX 3apsNOB O, Ha IUDIEKTPUKE W
JIMDJIEKTPUYECKYIO BOCIPUUMUYUBOCTb ¥ TUJIEKTPHKA

Tema 10. ITocTosIHHBIN dJIEKTPUYECKHU TOK. JJIEKTPUUYECKHA TOK B Pa3JIMYHBIX Cpeaax

[IpakTueckoe 3anstue Ne 21, 22. PacueTsl conpoTuBieHus], baTapell CONPOTUBICHUN, TOKOB U
HanpsHKeHUH B OJJHOPOAHBIX LensX. PacueTsl paboThl, MOIIHOCTH M TEIUIOBOTO JecTBUS ToKa. PacueT
HEOJTHOPO/IHBIX YYaCTKOB LieNu. PacyeTbl TOKOB, HAmpspKEHUHM, pabOThl, MOLIHOCTH U TEIIOBOTO
JNeHCTBUS B 3aMKHYTBIX LEMsX, K.II.J. 3aMKHYTOM nenu. Pacuer pas3BerBieHHbIX uened. [IpaBuia
Kupxroda

KonTtpomsHbIii Bonpoc

1. CKonbKO 3MEKTPOHOB MPOXOINT 3a 1 ¢ uepes ceueHue MpoBogHUKa quameTpoM 0,5 ym MeJHOro NPOBOAHMUKA AJIHHOM
20 v Ipy HANPsDKEHUH Ha ero Konnax 12 B? Y nensHoe conporusienue meau: p = 1,7-10° Om-m.

OJC 6arapen 10 B. IIpu cune Toka 0,4 4. KI1J] 6atapen pasen 0,8. OnpenenuTs ee BHyTpEHHEE CONPOTHUBICHHE

3. Cuma TOKa B nen1 MU3MCEHACTCA CO BPEMCHEM II0 3aKOHY [:5670’05". OHpC,Z[eJ'II/ITI) KOJIMYCCTBO TCIUIOTBI, KOTOPOC
BbIACJIUTCA B IPOBOJAHUKE COIMPOTHUBICHUCM R=80Om3a BpEMs, B TCUCHUC KOTOPOI'O TOK YMCHBIINTCA B 62 pas

4. JlBe Tpynmbl U3 TPEX MOCIENOBATENBHO COSTMHEHHBIX IEMEHTOB COEMHENBI MapatebHo. DJIC Kaka0ro seMeHTa
¢ = 1,2 B, Baytpernee conportusicHue » = 0,2 Om. [loneyeHnas OaTapes 3aMKHYTa Ha BHEIIHEE CONPOTHUBICHUE
R =1,5 Om. Haiitu cuiy Toka / BO BHEITHEH TSN

5. Ilpu noakIrOUEHHUH pe3nucTopa K Oarapee rajbBaHUYECKHX SJIEMEHTOB CHJIA TOKA B LU paBHa [; = 2 A, HanpspkeHHe
Ha pesuctope U; = 3 B, MOIIHOCTH TOKa BO BHeImIHed nenn P; = 6 Bm. [lpu nmonkiroueHnn K 3Toi ke Oarapee

. L
JOpPYroro pe3ucTopa CHWia TOKa B LENH cTaja paBHOW [, = 4 A, Hanpsbkernne — /., , MomHOCTh ToKa — P, = 0 Bm.
Omnpenenure JIC 1 BHyTPEHHEE CONPOTUBIICHUE OaTapen

6. Tlo mpoBOAHKMKY CONPOTUBIEHHEM R = 3 Om TeueT PaBHOMEPHO OT HyJIs BO3pACTAKONIUiA TOK. [Tpu 5TOM 3a BpeMsl 7=
8 ¢ B nmpoBoaHuke Boiaenserca 200 o Tenna. Onpenenuts 3aps g, NpoLe NN 0 TPOBOAHUKY

7. B 1exe YCTaHOBIEHO CEMb MOTOPOB, BKJIIOUEHHBIX MapalIENbHO B CETh ¢ Hanpsbkennem 120 B. Kaxmwii motop
noTpedyiier MOImHOCTh 1,2 xkBm. Omnpenenutb: 1) TOK, MOTpeONIEMBbId KaXABIM MOTOPOM; 2) TOK B CETH,
3) HanpsDKeHHe Ha 3a)KMMax JUHAMO-MaIlIMHBI, KOTOPHIE OTCTOAT OT Iexa Ha paccrosHuu 125 m. IIpoBoma menHble
cegenneM 25-10°° a°. OnpenenuTs MOTEPI0 MOIHOCTH B IPOBOJIAX

8. Ilpu mosyyeHUH aJTIOMUHHMS BIIEKTPOJIN30M pacTBopa A/,O; B pacliaBICeHHOM KPUOJMTE IPOXOJIUT TOK B 1 kA mpu
paszHocTu noteHuanoB 8 B. 3a kakoe Bpems Bbiaenutcs 500 xe amromunus? Kakas snexkrpudeckast S3HEPTUs MPH 3TOM
Oyzer 3aTpaucHa?

9. BHyTpeHHee  CONPOTHUBIEHUE  ITHUX 9JIEMEHTOB COOTBETCTBEHHO paBHBI | U 2
Owm. Yemy paBHO BHEIIHEE | g, COTPOTHBIEHHE R, ecnu TOK [;, Tekymmii
yepes ¢, paBeH 147 Haiftu cwmy Toka b, — —— T ——  uaymero depe3 &. Haiitu cumy Toka I,
UAYIIETO 4Yepe3 CONpOTUBIECHUE R. R Omnpenenurs MOIITHOCTh TOKa,
BBIJIEISIEMYIO KaKABIM JIEMEHTOM IICTIH. T | T Omnpenenuts KI1/] kaxxmoro snemenra

Tema 11. MaranTHOe noJjie U ero cBoiictBa. MarHuTHoe 1moJjie B BelllecTBe

[Tpaktuueckoe 3ansatue Ne 23, 24. PacyeThl MarHUTHBIX IIOJICH TOKOB Pa3IUYHOM (HOPMBI.
ITpumenenne teopembl buo-CaBapa-Jlamuiaca u 3akoHa IOJIHOTO TOKa. Pacder ABM)KEHUS 3aps/ioB B
MarHuTHOM noJjie. PaBHOBecHE U JBHKEHHE TOKOB B MATHUTHOM T10JIE

KouTponsnslil Bonpoc

1. OmnpenenuTh HHIYKIMIO MArHUTHOTO ITOJISA, CO3IaBAEMOI'0 OTPE3KOM IMPSIMOI0O MPOBOJIA, B TOYKE, PABHOYAAJICHHONW OT
KOHIIOB OTpe3Ka M HaxoJsmuecst Ha paccTosHum a = 20 cm ot ero cepenunsl. Crra Toka B mposoge / = 30 4, minHa
eroL =10 cm

2. DJEeKTPOH ABMKETCS B MATHUTHOM 1ioie ¢ mHAyKnued B = 10 T mo BUHTOBOW JHHMM paguycoM R = 1 cu U marom
h =6 cm. C Kakoi CKOPOCTBIO M TOJ KaKMM YTJIOM K HAlpaBJICHUIO CHIIOBBIX JIMHUH 3JEKTPOH BIIETEN B MAarHUTHOE
noje?

3. TlpoBoauuk umeer GopMy GECKOHEUHO IJTMHHOTO LIMIMHAPA C BHYTPEHHUM paauycoM R; = 7.5 cvm u BHemHuM R, = 10
cm. Texynmii Mo MPOBOAHKUKY TOK cuiioid / = 1 A paBHOMEpHO pacmpesiesieH mo cedeHuro. OnpeaenuTs WHAYKIHIO
MarHUTHOTO IIOJI Ha paccTOSHUM » = 12,5 cm OT OCH NIPOBOJIHUKA




4. Ha pucyHke u300paskeHO CeUeHHE IBYX MPAMONMHEHHBIX GECKOHEUHO JUTMHHBIX MPOBOJHUKOB C TOKOM B IIOCKOCTH
yeprexa. Paccrosnue 4B mexnay npoBogHukamu paBHo 10 cm, I; = 20 A, I, = 30 A. Haiitu Hanps»KeHHOCTb
MAarHuTHOT'O TOJIs, BBI3BAHHOTO ToKaMu I; u I, B Toukax M;, M> u M;. Paccrossuue M;A =2 cm, AM> =4 cm, BM; =3

CcM
1, I
0—@ L @—o
M; A M, B M;

Tema 12. SIB1eHNe 3JIEKTPOMATHUTHON HHAYKINH
[IpakTnueckoe 3anstue Ne 25, 26. PacyeT MarHUTHOrO MOTOKA U 3JICKTPOMAarHUTHOM UHAYKIIAH.
Pacuetr MHIYKTHUBHOCTH NPOBOJHUKOB, IPOIIECCOB CAMOWHYKIIMM U SHEPTUM MAarHUTHOTO TOJISI

KonTtpomnsHsbIil Bonpoc

1. Karymka umeer 10000 ButkoB momanso 100 com’, Bpamaercss ¢ dacrtoroi 3600 06/mun B MarHMTHOM TIOJE
HaTPsKEHHOCTBIO 4,1 A/m. Och BpallleHHsI JEKUT B TUNIOCKOCTH PAMKH U MEPICHAUKYJISIPHA CHIIOBBIM JIHHHUSM TIOJSL.
Onpenenuts MakcumanbHy0 3JIC HHAYKIUY B paMKe

2. TIpoBOJIOYHBIA BUTOK paguycoMm 7 = 4 cm, uMerommii conporusienue R =0,01 Om, HaxomsATcs B OJHOPOTHOM
MarHuTHOM nonue ¢ unayknuei B = 0,04 7x. ITnockocTs paMku cocTaBisieT yrona o = 30° ¢ IMHUSIMU MHAYKIUU TOJIS.
Kakoe koiau4ecTBO 37eKTpUdecTBO () MPOTEUeT M0 BUTKY, €CIIM MarHUTHOE I0JIe Hcye3aeT?

3. OOMOTKa COJNEHOMIA COCTOMT M3 N BUTKOB MEIHOM MPOBOJIOKH, TIONIEPEYHOE ceueHue Kotopoit S = 1 ma’. nuna
conerouna [ = 25 c¢m; ero comporuBieHne R = 0,2 Om. Haiitu unaykTuBHOCTH L concHOWma. Y aenbHOE
conporuienre Meau: p = 1,7-10° Om-m

Tema 13. Cucrema ypaBHenuii MakcBesuia. JIeKTPOMATHUTHBIE KOJIeOaHUSI U BOJTHBI
[Tpaktuueckoe 3anstue Ne 27. Pacuer kosebaTenpbHOro KoHTYpa. @opmyna TomcoHa

KoHnTponsnslil Bonpoc

1. U3 cucreMsl ypaBHeHI/Iﬁ Makcsemia NOJYYUThb YPABHCHHUA HCIIPEPBIBHOCTHU TOKOB U 3aKOH COXPAaHCHUS 3apsija

2. JlokazaTh, 4YTO CyMMa TOKOB TIPOBOJUMOCTH W TOKa CMEIIEHUS, CIETUIEHHBIX C KOHTYPOM, JICHCTBHTEIHHO
HETpepbIBHA U, CIICIOBATEIBHO, TIOJHBIN TOK, CICTUICHHBIH ¢ JIFOOBIM KOHTYPOM, HE 3aBUCHT OT BEIOOpA IIOBEPXHOCTH,
HATSIHYTOH Ha 3TOT KOHTYP

3. KonebarenbHbIi KOHTYP COCTOHUT U3 KOH/EeHcaTopa eMKocThio C = 888 n® u KaTylKu ¢ UHAYKTUBHOCTBIO L = 2 ml 1.
Ha kakyro JUIMHY BOJIHBI 4 HACTPOEH KOHTYp?

4. Karymka ¢ HHIyKTUBHOCTBIO L = 30 ;K[ 1 TIPHCOEMHEHA K TUIOCKOMY KOHIGHCATOPY C IIomaabko miactun S = 0,01
M’ u paccrosireM Mexay Humu d = 0,1 mm. HaliTn JIUBIEKTpHUYECKYHO TPOHMIAEMOCTEL & CPEMbI, 3aMOJHSIOMEN
MIPOCTPAHCTBO MEX/1y TUIACTHHAMH, €CIIM KOHTYP HAaCTPOEH Ha JUIMHY BOJHBL A = 750 m.

5. KonebarenpHblil KOHTYP COCTOHUT U3 KOHAEHcaTopa eMKOCThi0 C =405 n@, KaTylIKu ¢ MHAYKTUBHOCTBIO L = 10 Ml
u conpoTuBicHus R = 2 Om. Bo CKONBKO pa3 yMEHBIIHUTCS Pa3HOCTh MOTCHIMAIOB Ha OOKJIAIKaX KOHJACHCATOpa 3a
OJIMH MEPHOJ KOJIeOaHUH

6. KonebarenbHbIii KOHTYP COCTOUT M3 KOHIeHcaTopa eMKocThio C = 0,2 uxk® M KaTyIIKH ¢ HHAYKTUBHOCTBIO L = 5,07
mIn. TIpu KakoM JTOrapu(pMUUECKOM IEKPEMEHTE 3aTyXaHus N pa3HOCTh MOTEHIIMAIOB HAa OOKIIa[KaX KOHAECHCATOPa
3a Bpemst £ = 1 mc yMeHbIIuTCs B Tpu pasa? KakoBo mmpu 3ToM conpoTuBieHue R KoHTypa?

7. KoneGaTenbHBI KOHTYD COCTOMT M3 KOHIEHCATOpa €MKOCTBIO 22,2 #® W KaTymIKW, HAMOTAHHOW W3 MEIHON
npoBosiokH quametrpom 0,5 mm. Jinmnna katymku 20 cyv. Haliti 1oOpOoTHOCT KOJIe0aTeTbHOTO KOHTYpa

8. KonebarenbHblil KOHTYp COCTOUT M3 KOHeHcaTopa eMKocThio C = 405 u®, KaTylIKK ¢ UHAYKTMBHOCTBIO L = 10 mln
u conpotuBieHuss R = 2 Om. Bo CKOJBKO pa3 YMEHBIINTCS Pa3HOCTh NMOTEHIMAJIOB Ha OOKJIaJKax KOHAEHCATOpa 3a
OJIMH NePHO KoJieOaHui?

9. VpaBHeHHEe W3MEHEHHsS CO BPEMEHEM TOKa B KoiebarenbHoM koHType umeer Bup [/ = 0.02s5in40077.

WunyktuBHocts koHTypa L =17wn. Halitu mepmon 7 xonebannii, eMkocts C KOHTypa, MakCHUMaibHylO W,
MarHUTHOT'O ITOJIsl U MAaKCUMAIBHYIO HEPTUI0 W, 3IIeKTPHYECKOT0 HOJIs

Tema 14. IlepemeHHBbII TOK
IIpakTueckoe 3ansaTue Ne 28. PacueTsl neneil nmepeMeHHOro Toka. Pe30oHaHC HampsKEHWIA.
Pe3onanc TOkoB. MOIITHOCTE, BIJIEsIeMasl B IIETIH IEPEMEHHOTO ToKa. TpaHchopmarop

KonTtponsHsIif Bopoc




a)

B konebaTenbHBI KOHTYpP BKJIFOUCH IMOCIIEA0BATENFHO UCTOYHUK nepeMeHHOH DJIC & = £, CoSwt, TAC Emax = 197 B,
w=410°c’, C=0,2 ux®@, R; =R, =100 Om, L; = L, =L = 0,1 I'n. HaliTu: MakcUMaJIbHbIA 3apsJl, KOTOPBIH IIPOXOJUT
4yepe3 KOHJICHCATOP ¢y, AMIUIMTYTHOE 3HAYCHUE CHJIBI TOKA B KOHTYPE i, HAUAIBHYIO ()a3y HAIPSHKCHUS B KOHTYPE Y,
CABHT (ha3 MEXKTy TOKOM M HAIPSHKCHUEM B KOHTYPE (.

b) ]_[CHI) U3 TI0CJICA0BATCIIbHO COCAMHCHHBIX KOHACHCATOpa €MKOCTHU C, COITPOTUBJICHUSA R u KaTymkKu ¢

MHAYKTUBHOCTBIO L MOJKIIOYEHA K N€HEpaTopy CHHYCOMJAIBHOTO HAMpSDKEHUs, 4acTOTa KOTOPOrO0 MEHSeTcs Npu
IIOCTOSIHHOM aMIuuTye. HaliTu yacToTy, Ipy KOTOPOM aMIUIMTY1a HAIPSKEHUS HA KaTyUIKe MAKCUMaJIbHA

©)

[epBuuHas 0OMOTKa MOHKKAIOIIETO TpaHcopmaTopa ¢ kKoddduuneHTom Tpanchopmanun A = 8 BKIIOYCHA B CETh
¢ nanpsokennem U, = 2208 . Conporusnenne BTopuuHOd 00OMOTKHM 7 = 2(J3r, TOK BO BTOPHYHOH OOMOTKE
tpancopmaropa [/ = 3.4. Onpemenuts Hanpsokenue (7, Ha 3axuMax BTOpUYHOU 0OMOTKH. [loTepsmu B
MIEpBUYHON 0OMOTKE ITpeHeOpedb

d)

ITepBuuHas 0OMOTKA CHIOBOTO TpaHchopMaropa 1Jis MUTaHus Hakana paguonpuemuuka umeer #, = | 2000 Butkos

U BKIIoueHa B menb ¢ Hampspkenumem U/, = 1208 . Kakoe KoOJM4UecTBO BUTKOB 71, JOJDKHA HMETh BTOPHYHAS
I

B nens nepemenHoro toka HampspkenueM 220 B u yactotoit 50 'y BKIIOUEHBI OCIEN0BATENBHO €MKOCTh 35,4 MKk D,
aktuBHOE conpotuBieHue 100 Om m nHIYKTUBHOCTHIO 0,7 /1. HaliTl MOITHOCTH MOTPEOJIIEMYIO KOHTYPOM

HepasBeTBieHHas menmb MEPEMEHHOTO TOKA COJCP)KUT KaTyIIKy C AKTHBHBIM COINPOTHUBIEHHEM R, = 3 Om u

R R

C

11
| | |
WHAYKTHBHBIM X, = 12 Om, akTHBHOE CONpOTHBICHNE R = 5 OMm, KOHIEHCATOP C EMKOCTHBIM COTIPOTHUBICHUEM X. = 6
Om. K nernm npunoxkeno Hanpspkeane U = 100 B (neiicTBytomee 3Hauenue). OnpeaennTs: 1) MojJHoe conpoTHBICHUE
menw; 2) ToK; 3) KO3(QQPUIUESHT MOITHOCTH,  4) aKTUBHYIO, PEaKTHBHYIO W TIOJHYIO MOIIHOCTH; 5) HampspKeHUE Ha
Ka)JIOM COTIPOTHBIICHHH.

Tema 15. OnTuka. OCHOBHBIEC 3aKOHBI T€OMETPUYECKOH ONTUKHU. PoTOMeTpHSs
[Ipaktuueckoe 3anarue Ne 29. Ilpenmomienue cBeta Ha rpanulle paszaena cpen. [lomHoe

BHYTpeHHee oTpakeHHe. IlocTpoeHre H300pakeHHi B JMH3aX M 3epKajax, pacyeT XapaKTepUCTHK
N300paKCHHH

KonTtponsHsIif Bopoc

BriBecTr popMyITy TOHKOH JTMH3BI

2. Ha crexistHHYIO IpU3MYy C TIperfoMIsiomuM yriioMm 6 = 50° magaet nox yrioM a; = 30° ryd cBeta. OnpenenuTs yroi
OTKJIOHEHUsI 0 JTyda IPU3MOM, €CJIN MTOKA3aTellb MPEIOMIICHNUS /# CTEKNIa paBeH 1,56

3. IlpoxxekTop OJMIKHErO OCBEIIEHMS JAeT ITy4OK CBETa B BHUJIE YCEUCHHOrO KOHyca C YIJoM pacTtBopa 26 = 40°.
CseroBoii motok @ mnpoxekropa paBeH 80 xam. Jlomyckasi, 4TO CBETOBOH TOTOK paclpeneNeH BHYTPH KOHYca
paBHOMEPHO, ONIPEISJIUTh CUITY cBeTa / MpoXKeKTopa

4. JlroMUHECHIEHTHAS [MIMHAPHYCCKasl lamia auameTpoM d = 2,5 cm u anmunoi [ = 40 cm co3maet Ha pacCTOSIHUU 7 = 5

M B HAIpaBJICHHH, MEPIEHIUKYISIPHOM OCH JIaMIIbl, OCBEIEHHOCTh E, = 2 ix. [IpuHuMas namiy 3a KOCHHYCHBIN
M3ITydaTeNb, ONPEAeNnTh; 1) ciy cBeta / B JAHHOM HampaBlIeHUH; 2) sIpKOCThb L, 3) cBeTUMOCTh M JIaMIThl

Tema 16. BornoBasi onTuka
[IpakTueckoe 3ansitue Ne 30. Pacuersl nByy4eBoil nntepdepenuu Pacuer nudpakinoHHbIX

KapTUH Ha KPYIJIBIX KpaHax MeToaoM 30H dpeHens, npu AUPpakiul Ha IIEIH U JTU(PaKIUMOHHON
pemierke. PacyeT noasipu3allMOHHBIX SIBJICHMM, 3aK0H Matoca

KoHnTponsnslil Bonpoc

1.

Ha ToncTyto CTEKISHHYIO TJIACTUHKY, MOKPBHITYIO OY€Hb TOHKOHM IJIEHKOH, ¢ MokazaTeleM mpeiomieHus n, = 1,4,
MajacT HOPMAaJbHO MapaUICIbHBI My40K MOHOXpomatudeckoro ceera (4 = 0,6 mxm). OTpaKCHHBIA CBET
MaKCUMAaJIbHO ociia0lieH BelieacTBue nHTepheperimn. OnpeienuTs TONIMAY d TNICHKU

Ha cTexknsHHBIA KIMH HOPMAJIBHO K €r0 TPaHM MaJacT MOHOXPOMATHYECKUH CBET ¢ AnuHOU BomHBI A = 0,6 mxm. B
BO3HMKIICH MpPU 3TOM HHTepHEPEHIMOHHOW KapTHHe Ha oTpe3ke mmuHoi [ = 1 cm Habmopaercs 10 moroc.
OnpenenuTh PeIOMISTIONINHA yrol § KinHa

. Ha nmadparmy c KpyrisiM oTBEpCTHEM paanycoM » = 1 mm magaeT HOPMAaIBHO MApaJUIEIbHBIN My9YOK CBETA JUTHHOH

BostHbl A = 0,05 mxm. Ha myTu nydei, mpomeAnnx 4epe3 0TBepCTUe, MOMENaT 3kpal. Onpenenuts MaKCHMaIbHOE
paccTosHUE Do OT IIEHTPA OTBEPCTHS JO JKpaHa, IPH KOTOPOM B IICHTPE AM(PPAKIIMOHHOW KapTHUHBI eme Oyaer




Ha0JIIOJATHECS. TEMHOE IIATHO

4. Ha mens mmpuHo#t @ = 0,1 MM HOPMaJIBHO NaJaeT MapauIeNIbHBIN ITyYOK CBETa OT MOHOXPOMATHYECKOTO HCTOYHUKA
(A =0,6 mrm). Onpenennts MHUPHHY / MEHTPATEHOTO MAaKCHMyMa B IH(PAKIMOHHONH KapTHHE, IMPOCHUPYEMOH ¢
TIOMOIIBIO JIMH3BI, HAaXOMsIIeiics HENOCPEICTBEHHO 3a IIENbl0, HAa JKpaH, OTCTOSIMH OT JIMH3BI Ha PAaCCTOSHUH
L=1wm

5. Ha nu(pakuuoHHYIO PENIETKY HOPMAILHO K €€ TIOBEPXHOCTH TaaeT NapalIebHbIH MyYOK CBETA C JIIMHON BOJHBI A
= 0,5 mxm. IlomenieHHas BONMM3M pEIISTKHM JIMH3Aa MpPOEHUpYeT AU(PPAKIMOHHYIO KAapTHHY Ha IUIOCKHH BKpaH,
yAaneHHbId oT JnuH3bI HAa L = 1 m. Paccrosnue / Mexmy OByMs MakCHMyMaMH WHTEHCHBHOCTH IIEPBOTO IOPSIKA,
HaOmoaeMbIMH Ha dKpane, paBHo 20,2 cu. Onpenenuts: 1) moctosHHy!0 d Au(pakIUOHHOW pEelIeTKH; 2) YUCIO 7
WTPUXOB Ha 1 cm; 3) UNCIIO MAKCHMYMOB, KOTOPOE IIPU 3TOM J1aeT AU(PaKIMOHHAs peleTka; 4) MaKCUMaIbHBIN yToi
(max OTKIIOHEHHSI JTyUei, COOTBETCTBYIOIIMX IOCISTHEMY AU(DPAKIHOHHOMY MAKCUMYMY

6. Tly4ok eCTeCTBEHHOTO CBeTa MaJaeT Ha TONMPOBAHHYIO MOBEPXHOCTh CTEKJISHHOM IIACTHHBI, TOTPY/KEHHOH B
JKUJIKOCTh. OTpa)kKeHHBIH OT IUIACTHHBI ITy4OK CBETA COCTaBISAET yron ¢ = 97° ¢ mamaronmM mydkoMm. Omnpenenutsb
noKa3aTelb MPEJIOMICHUS 1 KUIKOCTH, €CIIH OTPA’KCHHBIH CBET MOJIHOCTHIO MOISPU30BaH

7. Jlea nukoins (nonspusaropa) N; 1 N> pacriofoxkeHbl Tak, 4TO yIrojl @ MEXJLy UX IUIOCKOCTSMHM MPOIMYCKaHus paBeH 60°.
Omnpenenutsd: 1) BO CKOJIBKO pa3 YMEHBIIUTCS HHTEHCHBHOCTD CBETA TPH MPOXOXKICHUH Yepe3 OIuH HUKOIb (N)); 2)
BO CKOJBKO Pa3 YMEHBIINTCS MHTCHCHBHOCTb CBETa IPU IPOXOXKAEHHMU depe3 oba Hukousi? Ilpu mpoxoxkaeHnu
KaXKJIOTO M3 HUKOJICH MOTepH Ha OTPayKCHHUE U MOTJIONICHUE CBETa COCTABILIIOT 5%

8. Tly4oK 4aCTHYHO-TIONAPH30BAHHOTO CBETA PACCMATPHBAETCS Yepe3 HUKOJIb. [1epBOHAYaIbHO HUKOJb YCTAHOBJIEH Tak,
YTO €ro IUIOCKOCTh IPOIYCKaHMs MapajuieibHa IUIOCKOCTH KOJIeOaHWH JMHEHHO-TOJISIpH30BaHHOTO cBera. Ilpm
MIOBOPOTE HUKOJISA Ha yroi ¢ = 60° HHTEHCUBHOCTH MTPOITyCKaEMOT'0 MM CBETa yMEHbIIHMIAch B k = 2 paza. OnpenennTsb

otHomenne /,.//, WHTEHCHBHOCTEH €CTECTBEHHOTO M JHHEHHO-MOISIPH30BAHHOIO CBETA, COCTABJISIOIIMX JAHHKIA

'-IaCTPI‘IHO-HOHﬂpH3OBaHHBIﬁ CBE€T, a TAKXKC CTCIICHD MOJAPU3aNU P ITy4Ka CBCTa

9. McToYHHK MOHOXPOMATHYECKOTO CBETa C JUTMHON BOJIHBI A9 = 600 My IBHXKETCS 1O HANPABJICHUIO K HAOJIIONATEIIO CO
ckopocteio V' = 0,1 ¢ (¢ — CKOpOCTh pacTpOCTpaHEHHS >IEKTPOMATHUTHBIX BOJH). OmpenenuTh UIMHY BOJHBI A
W3JTYYCHHUs, KOTOPYIO 3apPETUCTPUPYET CIIEKTPAIbHBII Mpubop HabronaTens

Tema 17. DneMeHTHI KBAaHTOBOM M aToMHON Gu3uku. KopnyckyasspHO-BOJHOBOM Ayaau3M.
DJieMeHThI (U3NKN KOHTAKTHBIX SIBJICHUI

[Ipaktnueckoe 3ansatre Ne 31. 3akoHBI TEMIOBOrO H3Iy4deHUs. PacdeT CBOWCTB KBaHTOB
(poronoB). DorodrpdexT, TOpPMO3HOE peHTreHoBckoe wuznyueHue u dpdext Kommrona.
Bomopononono0HbIi aToM

KoHnTponsnslil Bonpoc

1. HUccnenosanue criektpa nainyueHuss ConHIA MOKa3bIBaeT, YTO MAKCUMYM CIEKTPaIBbHON MJIOTHOCTH SHEPreTHYeCKON
CBETHIMOCTH COOTBeTCTByeT mmuHe BONHBI A =500 wy. Ilpuammas ConHme 3a dYepHOE Telo, ONpeneNuThb. 1)
sHepreTudecKyro ceetuMocts R ComHia; 2) moTok sHeprun D, n3mydaemsrii ComHieM; 3) Maccy 3JIEKTPOMAarHUTHBIX
BOJIH (BceX JUIMH), u3imydaembrx ConHiem 3a 1 ¢

2. JlnvHA BOJHBI A,,, HA KOTOPYIO MPUXOIUTCS MAKCUMYM SHEPTUH B CIEKTPE U3JTyUeHHs YepHOro Tena, paHa 0,58 mxm.
OnpenenuTh MaKCUMAIbHYIO CIHCKTPAIBHYIO IUIOTHOCTh JSHEPIETHYECKON CBETUMOCTH (7,7)max, PACCUMTAHHYIO HA
MHTEPBA JUTUH BOJIH AL = 1 Hm, BOJTU3U L.

3. OmpenenuTs MaKCUMAIBHYIO CKOPOCTE Vimax (POTORTIEKTPOHOB, BEIPBIBAEMBIX C TTIOBEPXHOCTH cepedpa:
1) ynbTpadroIeTOBBIM U3TyUYEHHEM C JUTMHON BOJHBI  A; = 0,155 mrcm;
2) y-M3IIy9eHHUEM C JIJIMHON BOJHBI 4> = 2,47 nm

4. Omnpenenuts KpacHYIO TpaHULY Ay hoTtodddexra s 1e3us, ecu MpHu OOIyYCHHH €T0 MOBEPXHOCTH (DHOJICTOBBHIM
CBETOM JITMHOM BOJIHBI A = 400 Hy MaKCUMAIIbHASL CKOPOCTh Vinax PoTORIIEKTpOHOB paBHa 0,65 Mw/c

5. Tly4ok MOHOXpPOMATHYECKOTO CBETa C JUIMHOM BONHBI A = 663 Hym magaeT HOPMAJIbHO HA 3€PKAIBHYIO IUIOCKYIO
moepxHocTh [loTox sneprunm @. = 0,6 Bm. Onpenenuts cuily F JaBICHUS, UCIBITHIBAEMYIO 3TOH MOBEPXHOCTHIO, a
TaKke ynucao N GpoToHOB, NaJAIONIMX HA Hee 3a BpeMsi £ = 5 ¢

6. IlapammenbHBIH Ty490K cBeTa UIMHONW BONHEI A =500 xm magaeTr HOpPMaNbHO Ha 3a4ePHEHHYIO MOBEPXHOCTH,
npousBons nasneHne p = 10 mxlla. Onpenenuts: 1) KOHIEHTpanuio 7 (OTOHOB B IIyUKe, 2) YMCIO #; (OTOHOB,
Na/Ial0IIKMX Ha MOBEPXHOCTH MIomanko 1 1 3a Bpems 1 ¢

7. B pesynbrate 3¢ ¢pexra Komnrona ¢oron mpu coynapeHun ¢ 31eKTpoHOM ObLT paccesiH Ha yrou 6 = 90°. Dueprus &’
paccesinHoro dorona pasHa 0,4 MsB. OnpeneanTts S3HEPruio € GOTOHA JI0 pacCesTHHUS

8. ®oton ¢ sueprueit ¢ = 0,75 Mb>B paccesicss Ha CBOOOIHOM 3yeKTpoHe mox yriom 6 = 60°. Ilpunumasi, 4rto
KAHETUYECKast DHEPTHs M UMITYJIbC 3JICKTPOHA JI0 COYJIapeHusi ¢ GOTOHOM OBLTH MPEHEOPEIKUMO MAJIbl, OMPEICITHUTh:
1) sHepruio ¢’ paccestHHOTO (HOTOHA; 2) KWHETHIECKYIO dHepruto 7 dJIeKTpOHA OTHa4H; 3) HanpaBJIeHUE ero TBHKCHHSI

9. BwumcanuTh paauyc nepBoi opouTs aroma Booposa (bopoBckuii paguyc) u CKOPOCTh 3JCKTPOHA HA ATOI 0pOuTe

10. Onpenenuts 3HEPruIo & pOTOHA, COOTBETCTBYIOLIETO BTOPOH JIMHUM B TIEPBOI HH(pakpacHoi cepun (cepun [larieHa)
aToMa BOJOpOJa

11. OnpenenuTh IIAHY BOJHBI Ak, ¥ SHEPTHIO £k, (POTOHA K,-THHUH PEHTTEHOBCKOTO CIIEKTPa, N3IyIaeMOoro BOIb(paMomM




1ipu O0MOApIMPOBKE ero OBICTPBIMH AIEKTPOHAMHU

12. DAeKTpoH, HAYaIbHOW CKOPOCTHIO KOTOPOrO MOXHO MPEeHeOpedb, MPOIIET YCKOPSIOIIYI0 Pa3sHOCTh moTeHuanos U.
Haiitu nnmuny BostHb! e bpoiins A as aByx caydaes: 1) U; =51 B,2) U.=510 kB

13. Vcnionb3yss COOTHOILLIEHWE HEONPENSIICHHOCTEH SHEPIUM W BPEMEHHM, ONpPENENUTh ECTeCTBEHHYIO WHMpHHY A4
CHEKTPAITbHON JIMHUM HW3ITyYeHUS] aToMa IpH IIEpeXxose ero n3 Bo30YXIEHHOro COCTOSHMS B ocHOBHoe. CpenHee
BpPEMs T XKU3HH aTOMa B BO30YKICHHOM COCTOSIHMU NPUHATEL paBHbM 107 ¢, a utiay BonHE! 4 u3nydyenus, pasuoit 600
HM

14. B GeckoHEYHO TITyOOKOM OZHOMEPHOM IIPSIMOYTOJIHHOM ITOTEHIIMAIHHOM SIUKE MIHPHHON / HaXOOUTCS SJIEKTPOH.
BBMMUCINTE BEPOSITHOCTH TOTO, YTO 3JEKTPOH B BO30YKIESHHOM COCTOSHHH (7 = 2) OyzmeT oOHapyXeH B cpemHei
TPETH sILIKKa

Tema 18. DiieMeHTHI GU3MKN ATOMHOI0 AAAPA
[IpakTueckoe 3ansTie Ne 32. Pacuer 3HEpruu CBSI3U SA€P, SHEPTETUUECKOTO BBIXOJIA SIIEPHBIX
peaKuuii, MPOLECCOB sEPHON SHEPTEeTHKH

KonTtponsHslii Bonpoc

1 o 2 v
1. Bonopon (, /4 ) oboramen neiitepuem ( ; £ ). OnpenenuTs MaccoBble M0MH @; BOAOPONA U @; JCUTEPHS, €CIH
OTHOCHUTEIIbHAsI aTOMHAasl Macca M TakoW cMecH oka3anach paBHoM 1,122

o ' 209 gy - 27
2. OmnpenenuTs OTHOLICHHE CEUCHUN O, /O, siep BUCMyTa . 37 u amomunus |, .A/

234 a7,
3. Snpo HenTyHus o /VP 3axBaTMIO 3J€KTPOH M3 K-06070ukd aToMa (K-3aXBaT) M MCIYCTHIIO 0-4acTHIy. SIapo
KaKOI'0 3J€MEHTa MOJYyYHJIOCh B PE3yJIbTaTe ITUX NpeBpalleHui?

4. Onpenenuth HAYaNBHYIO aKTUBHOCTH Ay pannoakTuBHoro maruus |, Mg wmaccoit m = 0,2 mke, a TakKe aKTHBHOCTb
A 1o ucteuennu BpeMenH ¢ = | u. Ilpeanonaraercs, 94To Bce aTOMBbI H30TOIA PaAHOaKTHBHbI

5. Tlpu onpenenenuu neproza noiypacnana 7, KOPOTKOKHMBYIIETO PaJMOAKTHBHOTO M30TONA UCIONb30BAH CYETUHK
AMOyIbCcOB. 3a BpeMs Af= 1 mun B Hawane HaOmonenus (f=0) Obuto Hacumtano An; =250 UMIYIBCOB, a IO
UCTEUYEHHHU BpeMeHH ¢ = 1 u 3a Toxe BpeMs — An; = 92 ummyibca. OnpesennTs NOCTOSHHYIO PanOaKTUBHOTO paciaja
A ¥ nepuox noiypacnazna 7y, u3orona

v > [§18) . o
6. ToueuHbll PaJMOAKTUBHBIN MCTOYHHUK - (') HAXOJMTCA B ILEHTPE CBUHIIOBOTO CHEPHUIECKOrO KOHTEHHEpA ¢

TOJIIIMHOW CTEHOK X = 1 cm U HapyXHbBIM paguycoM R = 20 cm. OmpenenuTb MaKCHUMAIbHYIO aKTUBHOCTD Ay
HCTOYHMKA, KOTOPBIM MOKHO XPaHUTh B KOHTEHHEPE, €CIIH JOIYyCTUMAs! IIIOTHOCTh TOTOKA Joon Y-(DOTOHOB HA BBIXOJIE

o 6 -1 -2 60— _
u3 KoHreiiHepa pasHa §8-10° ¢”.v’. TIpuHSATH, 4TO NP KAXIOM aKkTe pacnaja supa .- C'O ucmyckaercs n = 2 y-

(dhoToHa, cpenHsisi SHEPTUs KOTOPhIX € = 1,25 MbB

7 .
7. OnpenenuTs yACTBHYIO SHSPTHIO CBSI3H simpa - Li

. 23
8. Ompenenuts 3HEpruio £, KOTOPYIO HyXKHO 3aTPaTUTh JIs OTPhIBA HEWTPOHA OT Azpa ;; Na

“ 9 1 4 [§ .
9. Haiitu suepruto peakunu , Be+, [ —>He+Li , ecnn n3BecTHo, 9T0 KHHETHYECKHE HEPTUy MpoToHa Ty = 5,45
M>B, sapa renus Tue =4 M>B u 4TO sipo renus BbuieTeno nox yrioM 90° K HanpaBJIEHUIO BUXKEHUS NPOTOHA, a

]
AAPO-MUILIEHD 4 Be — HCTIOABHMXKHO

234 0, .
10. PanroakTnBHOE S1po MarHus ;5 M@ BHIGPOCKIIO MO3UTPOH U HelttpuHo. Onpenenuts suepruro Q 51oro fA'-

pacnajaa sapa

Kpurepuu ounennBanus (camocmosmenvroe peulerue 3a0ay u 00biACHeHUe ux peulenHus):

OrneHnBaHNE TEKYLIEro KOHTPOJSA MO CaMOCTOSITENbHON paboTe Ha MPAaKTUYECKUX 3aHITUAX
OCYILECTBIISICTCSI 10 HOMUHAJIBHOW IIKaje — 3a4TeHo/He3auTeHo. OOmiast oleHKa KakJoro OTBeTa
OCYILECTBIISICTCSI B OTHOILIEHUU TIOJTHOTHI OOBSCHEHUS TEOPUHU, METOJa U CIoco0a peleHns 3a1au K
o0LIeMy COJIepKaHUIO PEIICHNUS 3aa4l (BbIpa)kaeTcs B MPOLIEHTAX).

3a OTBET CTaBUTCS OLICHKA «3a4TE€HO» MpH 0011el ouenke 75%.

KonndecTBo MOMBITOK U BpeMst Ha 00BSICHEHHUS X0/1a PEHICHUS 3a/1a4 — HEOTPAHUYECHHO.

Kpurepun orneHuBaHUs TpU TEKYyLIEM KOHTposie (CaMOCTOSITEIbHOE peLIeHue 3aJad u
00BSICHEHHE UX PEIICHHUS):

— IPaBUWJIBHOCTB PELICHHUS 33J]aud Ha OCHOBE (PM3MUECKUX 3aKOHOB U METOJ0B MaTeMaTHYECKOTO
aHaJIN3a;

— 3HaeT W IMOHMMAaeT 3aKOHbl (PM3MKM M yMEET MX HCHOJIb30BaTh INPHU PELICHUH 3a1ad U
OOBSICHEHUH UX PEIICHHs], B TOM YHCIIE CBA3aHHBIX C MPOPECCUOHATBHOMN 1eATEIbHOCTHIO;

— SI3bIKOBOE O(OPMIICHHE OTBETA.



ITokazaTenu u 1IKana OIeHUBAHUS:

[IIxana orleHUBaHUSA ITokazarenu

- coziep’KaHMe OTBETA B L[EIOM COOTBETCTBYET PEIICHUIO 33/1a4H;

- OOHapy)XMBaeT BJIAJICHUE MOHATUIHHO-TCPMHUHOIOTHYCCKUM aIlllapaToM JUCIHILIHHEI,
OTCYTCTBYIOT OIITUOKH B YITOTPEOICHUU TEPMUHOB;

3auTeHo - IEMOHCTPUPYET YMEHHE apTyMEHTUPOBAHO U3J1araTh COOCTBEHHYIO TOUKY 3PSHUSI;

- O0BSCHCHUE PEIICHHS 33a49H COMPOBOMKIACTCS aICKBATHBIMU HMJLTIOCTPAIMSIMA (CXEMaMH,
YepTeIKaMHu ), HCOOXOMMBIMH JJIsI PEIICHUS,

- paboTa BBINIOJIHEHA aKKypaTHO, 03 MOMapoK U UCIPaBIICHUH

— €CIIN COJIepKaHUEe OTBETA HE COOTBETCTBYET TeMe 3a/1aud WM COOTBETCTBYET €My B OUYEHBb
MaJIOH CTCIICHH;

- IOMyCKAaeT OMMOKHU B UCIOJIH30BAHUHT TEPMUHOJIOTHH,

- MOSICHEHHE M3JaraeTcsi 6eCopsI0YHO U HEYBEPEHHO;

— OTCYTCTBYET apryMEHTAaIUs U3JI0KEHHOW TOUKH 3pEHHUs, HET COOCTBEHHOM MO3UIINY;

— paboTa BBIIOJHEHA HEAKKYPATHO, C OOMIMEM TIOMAapOK M UCTIPABICHU

He 3aureno

3amuTa oT4eTOB N0 Ja00pPaTOPHLIM padoTam

Jlaboparoprast paborta 1. OOpaboTKa pe3yIbTaTOB M OMPEISICHUE MOTPEITHOCTeH (PH3UIeCKIX

M3MEpPEHU

KOHTpOJ’ILHLIe BOIIPOCHIL

O6T)HCHI/ITC, YCM OTIIMYAIOTCA NPAMBIC METOABI U3MEPCHUA OT KOCBEHHBIX ?

CrydaiiHble IOTPEIIHOCTH U UX OIleHKa. JoBepUTeIbHBI HHTEPBAJ

Kak u3MeHuTCS mprHa JOBEPUTEIBHOTO HHTEPBAIA, €CITU IPU OJJTHOM M TOM JK€ YHCIIe U3MEPEHHA n = 5 TpeOoBaHUE
K HaJ&KHOCTH OBEICUTE ¢ 0,95 10 0,987

Kak u3MEHHTCS HIMPHHA JOBEPHUTEIBHOTO HMHTEPBaja, €CIM NPH 3aJaHHOW HaAeKHOCTH 0,95 MOBBICHTH YHCIIO
n3Mmepenuii ¢ 3 no 5? ¢ 3 go 10? ¢ 10 mo 607

CucremMaTHYeCcKHe IMOTPEIIHOCTU U UX OLICHKA. Hpnﬁopﬂaﬂ IMOTpEIIHOCTD. Knacc Tounoctu

Ha YCTAaHOBKE BO3MOXHBI JBE€ DJJICKTPUYICCKHUE CXEMBI BKIIFOUCHUS aMIICpMETpa W BOJBTMETpPA. KakoBa
CUCTCMATHYCCKAA NOrpCIHOCTbL UBMEPCHHUA YACIbHOT'O COIPOTUBJICHUA JJId Kamnoﬁ u3 cxem?

O06paboTKa pe3yabTaTOB KOCBEHHBIX N3MEPEHHHA

. Nmeercst nummuap paguycoM R u ummaon £ . TIpu M3MepeHHH IITaHI€HIIUPKYJIEM 0Ka3anoch, 9to R =553 MM, £ =
63,5 MM. O1ieHATE OTHOCUTEILHYIO TIOTPENTHOCTh U3MEPEHHH 00bEMa IMIIMHApA

JIaﬁopaTopHaﬂ paﬁoTa 2. I/I3yqelme 3aKOHOB PAaBHOYCKOPC€HHOI'0 ABHYKCHHUS HAa MalllMHE

ATByja

KOHTpOJ’ILHLIe BOIIPOCHI

Kakoe JBHJKCHHEC HAa3bIBACTCA paBHOYCKOpCHHHM? HpI/IBe[[I/ITe MMpUMEPLI PaBHOYCKOPCHHOT'O ABUKCHUS

Jaiite onpesenieHne CPpeJHEro ¥ MrHOBEHHOTO YCKOPEHMUS

3anuImTe CUCTEMBl YpaBHEHUI, OMUCHIBAIOIINX PABHOYCKOPEHHOE JBIKEHHE B BEKTOPHOM M KOOPJIUHATHOM BHJaX.
ITomyunrte U3 Hee 3aBUCUMOCTHU: 1) MEXIY CKOPOCTBIO, YCKOPEHHEM U NMPONJAECHHBIM IyTEM NPH PABHOYCKOPEHHOM U
paBHO3aMEIJICHHOM IBIDKEHHHM; 2) MEXy HadaJIbHOW M KOHEYHOH CKOPOCTBIO, BPEMEHEM JIBUIKEHUS U IPOUICHHBIM
IIyTeM IIPH PaBHOYCKOPEHHOM M PaBHO3aMEIJICHHOM JBIDKEHUH

OO6ocHyHTE NPUHIUIT PadOTHI MAIIUHEI ATBY/Ia ¥ BBIBEAUTE PACUCTHYIO (OPMYITY

JIBe rupu Maccamu 2 KT U | KI' COGAMHEHBI HUTBHIO W MEPEKHHYTHI Yepe3 HEBECOMBIH HEMOIBIDKHBIN Onok. Haiith
YCKOpEHHE TPY30B BO BpeMs ABIKeHHS. TpeHreM HUTH O OJIOK M BECOM HUTH IIPeHEOpedh

ITo caMOCTOATENLHO COCTABICHHOMY IpadUKy 3aBHCHMOCTH YCKOPCHHUS d(?) OT BPEMCHH MOCTPOHTH TpapuKH
3aBHCHUMOCTH CKOPOCTH V(?) u KoopauHaThl X(?) OoT BpeMeHH. [IpHHSTE, 4YTO HaYaJIbHBIC 3HAYCHUS CKOpOCTH V) = 0 1
KOOpIuHATHI X,y = () — 3a1aHbI

JlaGopatopHnas pabota 3. Omnpenenenue KodpGHUIMEHTa TPEHUSI KaueHUs] METOJIOM HAKIOHHOTO

MassTHHUKa

KoHTponbHbIE BOPOCH!

1. JaiiTe onpeaeneHue CUIIbl peaKus OMopbl

2. I[aﬁTe OIMPCACIICHNUEC CUJIbI TPCHUS, CUJIbI TPCHUS KAYCHUS, CUJIbI TPDCHUS CKOJIBXKCHU

3. Chopmynupyiite 3akoH AmoHTOHa-Kynona. Uem KO3(pQHUIMEHT TPEHUS KauyeHUs OTIMYACTCS OT KO3 hHUIMeHTa




TPEHUS CKOJIbXKEHUS?

HonquTe q)OpMyJ'Iy JJIs OIIPEACIICHUA KOB(I)(bI/IIII/IeHTa TPEHUS Ka4CHUA MECTOAOM HAKJIIOHHOTO MasiTHHUKA

5. Kak Binuser JJIMHA, TOJIIWHA U MaTCepraJl HUTHU Ha PE3yJIbTaThbl omeITa?

JlaGopaTtopHas pabota 4. IIpoBepka 3aKOHA COXpaHCHHS HMITYJIbCa

KonTpomsHBIE BOIPOCH

Kakas (I)I/ISI/I‘IGCKEU[ BCJIIMYMHA HA3bIBACTCs I/IMHyJII:COM? HazoBute enuaMITBI HU3MEPECHHUS UMITYyJIbCa

Chopmynupyiite 3aK0H coxpaHeHH UMIyIbca. Kak 3ToT 3ak0H MokHO BhiBecTH 13 11 3akoHa HproTona?

Kakas (I)I/ISI/I‘IGCKM BCJIMYMHA Ha3bIBaACTCA 3H6p1"PICI7[? B xakunx CAMHUIAaX U3MEPACTCA BHGPFPI?I?

Sl Rl Rl e

Kakasi ¢u3nueckas BelWuMHA HA3bIBACTCS KUHETHUYECKOM dHeprueit? Yemy paBHa pabora MO U3MEHEHHIO CKOPOCTU
Tena?

b

Kakas (1)1/131/1qu1<21;1 BCIIMYMHA HAa3bIBACTCA HOTeHHHaﬂBHOﬁ BHGPFHCﬁ? Kakue BHbI HOTCHHHaJ'ILHOfI OHEprun
HM3BECTHEI B MeXaHuKe?

Kakas ¢pusndeckast BennarHa Ha3pIBACTCS TIOJTHON MEXaHUIECKOH dHeprueii?

BLIBGZ[I/ITG 3aKOH COXPAaHCHUA MOJIHOM MEXaHWIECKOH OHEPIruu. HazoBute YCJIOBHS BBIITOJIHCHUS 3TOI'O 3aKOHA

BriBenure pacuernyro popmyiry. ITo koTopoii Bel paccunTtsiBany koduIeHT TpeHns KadyeHus?

N AR

Pemwmnts u 00bsicHUTH 3amady. JBa rpy3a maccamu 10 xe u 15 ke mojBenieHsl Ha HUTAX JUIMHOM 2 M TaK, YTO IPy3bl
COIIPUKACAIOTCS MeXIy coOoi. Menpmmii rpy3 Obl OTKIOHEH Ha yron 60° m ormymeH. Ha kakyro BbIcOTy
HOAHUMYTcs 00a rpy3a nocie yaapa? ¥Yaap cuutath HeynpyruM. Kakoe KoaM4ecTBo Terula IpH 3TOM BblaenseTcs?

10. Pemuth u 00bsicHUTH 3amady. [[Ba rpy3a maccamu 10 ke u 15 ke mOJBENICHBI HA HUTSAX JUIMHOW 2 M TaK, 4TO TPY3bI
COTIPHKACalOTCsl Mexay coboil. Menpmmii rpy3 Obul OTKIOHEH Ha yronm 60° m ormymeH. Ha kakyro BBICOTY
MTOTHIUMYTCSI TPY3BI TIOCKE YIIPYTOTO HEHTPAIBLHOTO yiapa

JlabopaTopnasi paGora 5. IIpoBepka OCHOBHOTO 3aKOHA BpAaIIaTEIbHOTO JIBIDKEHUS Ha
MasTHuke O6epOeka

KoHTponbHbIE BOIPOCH!

VYT10Bast CKOPOCTH U YTIIOBOE YCKOPEHNE

MowmeHT CUJIbI, MOMCHT UMITYyJIbCa, MOMCHT MHCPLIUN

YpaBHEeHHE MOMEHTOB

OcHOBHOE YpPaBHCHUC NJTUHAMUKU BpallaTCIbHOTO ABMXKCHUA TBEPAOIO TEJIa BOKPYT C 3aerHHeHHOI>lI OCBIO BpalllCHUA

el el Rl e

Brranciienrie MOMEHTOB MHEPIIHH MIPOCTEHIINX TEN — MaTepHaIbHON TOUKH, 00pyda, JUCKa, CTEP)KHS, mapa

JlaGopatopuasi padora 6. IlpoBepka Teopembl I'wiirenca-llITeiinepa npu mnomoumu
(Gu3nvYecKOro MasiTHMKA

KonTpossHBIe BOIPOCH

1. Kakas ¢pusnueckas BeJIMYHHA HA3bIBACTCSI MOMEHTOM HHEPITHH?

2. BeiBeaure (opMylibl IS ONpeNeNieHnss MOMEHTa MHEepIMU MPaBUIILHON TeOMeTpHuecKoil (GOpMbI (JUCK, LMIUHID,
uiap, oopy4)

3. Coopmymupyiite Teopemy [ rolirenca-IlIreiinepa

4. Kakyto puznueckyro Mosiesb Ha3bIBalOT (PU3NYECKIM MasiTHUKOM?

5. BeiBemere Gopmyity mepruona kojicOaHui HU3NISCKOrO MasiTHUKA

6. O6ocHyiTe MeTO MPOBEPKH TeopeMsl I toitrenca-11ITeiHepa npu moMoIm GU3NIECKOro MasTHHKA

JlabopaTopnasi padora 7. MastHuk MakcBeinia

KoHTponbHbIE BOPOCH!

1. OHpeL[eJ'H/ITL BO3MOJXHBIC UCTOYHUKHU IMOTPEIIHOCTH U3MCPCHUS

2. BeiBecTH pacueTHy0 GOpMYITy

3. CdopmynupyiiTe 3aKOH COXpaHEHHs SHEPrHM AJIs CiIydaeB: 1) COXpaHEHHs MEXaHHWYECKOH SHepruu, 2) mepexona
MEXaHUYECKOW YHEPTUU B HEMEXAHUUECKUE BHJIbI DHEPTUU

4. Kak ompezensercs KMHETUYECKas >HEPrusl Mpu: 1) MOCTymaTeJbHOM JABMXEHHHU? 2) BpallaTeNbHOM ABIKEHHH? 3)
BpalaTeIbHO-MIOCTYNATENbHOM JBM)KECHUH?

5. Kak ¢opmymupyercst Teopema 00 M3MEHEHMH KHHETHYECKOM OSHEPIMHM TP TOCTYMAaTENIbHOM JBIDKCHHUH |
BPALIATEILHOM JIBHKCHUM?




JladbopaTopnasi padora 8. Onpenenenne ko3pPuuuenTa BA3KOCTH KHUIAKOCTH MO METOAY
Croxca

KOHTpOJ’IBHHe BOIIPOCHIL

SIBnenus nepenoca. 3akonsl ypre, Guka, HeroToHa

YpaBHeHHE ABIKEHUS TapHKa B )KUJIKOCTH (BTOPOii 3akoH HbI0TOHA) U ero pemieHue i CKOpocTH V(t)

BriBecTr pacueTHyto GhopMyity aiIst onpezieseHus kKoddhuireHTa BsI3KoCTH

IToyemy BepxHee KOJIBIIO YCTAaHABIMBACTCS HA HEKOTOPOM PACCTOSTHUU OT BEPXHETO Kpast KUAKOCTH?

Kak 3aBucHT BS3KOCTH )I(H,HKOCTCﬁ Hn ra3oB OT TCMHCpaTypBI?

Sl RNl Bl B e

UeM OTIMYMTCS JIAMUHAPHBIA U TYpOYJIEHTHBII pexkuMbl o0TekaHus napuka? Kakoll pexxuM oOTeKaHusi HEOOXOAUMO
obecreunTh UTsl onpeencHus Ko GHUIreHTa BA3KOCTH U odeMy?

JlaGopaTtopHas pa6ora 9. U3yueHue NOBEPXHOCTHOIO HATSIKEHHSI KUAKOCTEl

KonTpomsHBIE BOIPOCH

UeM oTiHyaeTcsi CTPYKTypa KUAKOCTEH OT CTPYKTYPBI KPUCTAIIOB U Ta30B?

duzndeckast MprUpoia MOBEPXHOCTHOTO HATSKEHUS.

Du3ndecKuii CMBICT KOB(b(bHHHGHTa TIOBEPXHOCTHOI'O HATSKCHUA.

Uro ompenenser popmyna Jlannaca?

Kakue 3naueHms KpaeBOro yrja BO3MOXXHBI JJId KalJii Ha IOBEPXHOCTU TBEPAOI'O Tena?

[Moxyuuts hopMyITy AJIsl BBICOTBI TIOAHSTHUS JKHIKOCTH MO KaWLIIpy?

[Touemy kK03 HUITMEHT TOBEPXHOCTHOTO HATSHKEHUS 3aBHCHUT OT TEMIIEPATyPhI?

IMoyemy k03¢ GHUINEHT TOBEPXHOCTHOTO HATSKEHMS 3aBHCHUT OT PACTBOPEHHBIX B JKHIKOCTH BEIECTB?

R P R RSN Bl Pl Pl E e

Kakue BemiecTBa Ha3bIBAIOTCS MOBEPXHOCTHO-aKTHBHBbIMH? Kak OHHM BIHSIOT Ha KOI(D(HUIMEHT MOBEPXHOCTHOI'O
HaTsHKEHUS?

JlabopaTopnas pa6ora 10. OmnpeneneHre OTHOLIEHUS TEINIOEMKOCTH ra3za IMpH MOCTOSIHHOM
JTABJIEHUH K €r0 TEeIJIOEMKOCTH MPU MOCTOSTHHOM 00beMe

KoHTponbHbIE BOITPOCH

Kaxkoii ¢pusndeckuii cMpIc nMeeT BHyTpeHH SHeprisi? OcHOBHBIE (POPMBI H3MEHEHUS BHYTPEHHEH SHEPTUH

[lepBoe HAYaIO TEPMOJMHAMUKHI U €r0 (PU3UICCKUI CMBICIT?

Temnoémkocts. [ToueMy TEMIOEMKOCTH T'a3a 3aBUCAT OT CIIoco00B 1 ycioBuil HarpeBanus? [Touemy C, 6ombime C,?

Sl el R e

Kakoii nporece Ha3piBaeTcs anmadarudeckum? Ilomyunte ypaBHeHue [Tyaccona u3 BepaxkeHus (17) B KoopanHaTax
(., 1), (V. D)

UYemy nomkHBI OBITH paBHBI 3HaUeHUS Kodddunmenta [Tyaccona 1 ogHO-, IBYX-, TPEX- 1 MHOTOATOMHBIX T'a30B?

6. Kakum nomxHo ObITh 3HaueHHe kKod¢pduuuenrta [lyaccona nus Bozayxa? [lo kakuM NpUYMHAM SKCIIEPUMEHTAILHOE
3HAUYEHHE MOKET OTJINYAThCS OT TEOPETHIECKOT0?

JlabopaTopHasi padora 11. OnpeejieHue eMKOCTH KOHIEHCATOPA N0 KPUBO# pa3psijia

KonTpomsHBIE BOIPOCH

UYro Ha3bIBACTCS EKTPOEMKOCTBIO IIPOBOIHUKA, EMKOCTBIO KOHIeHCaTOpa?

BriBeaute hopMyItel A1st EMKOCTEN IIIOCKOTO, MITHHAPHIECKOTO B CHeprIecKoro KOHAEHCATOPOB

3HepI‘I/I$I CHUCTCEMBI 3apsAA0B, SHEPIHUA 3apsSKCHHOTI'O KOHACHCATOPA, SQHEPIUA JICKTPOCTATUYCCKOTO TOJIA

CocTaBbTe 1 pemunTe ﬂI/I(l)(l)epeHHI/IaHBHOG YpaBHCHUEC, ONIUCBIBAIOIICE 3apsAAKY U pa3psig KOHACHCATOpa

Duznyeckuit cMbICH MOCTOSIHHOM BpeMeHnu RC-niernu

O00CHYHTE SKCIEpUMEHTAIBHBIA METOJI OTIPEICIIEHIS] eMKOCTH KOHJIEHCATOpa 110 KPUBOH pa3psaa

NN PR =

Hoquy HE CICAYCT U3MEPATH HAYAJIbHOC 3HAYCHUC PA3PAIHOTO TOKA

JlabopaTopHasi padora 12. OmnpeneneHne rOpU3OHTAIBHONH COCTABJIAKIIECH MATHHUTHOIO
noJist 3emJiu

KoHTponbHbIE BOPOCH!

Yro Ha3BIBacTCS I/IHI[yKLII/IGI\/’I, HAaIlIPsPKCHHOCTBKO MArHUTHOT'O mojs?

Kakwue momns Ha3pIBaroTCS BI/IXpeBBIMI/I?

Kak cBs3aHbI WHAYKOHWSA, HAOPSAKEHHOCTh U HAMAarHn4€HHOCTDL B BeHleCTBe?

Sl el I A e

Hanwmmmre 3akon buo-Casapa-Jlannaca. Ero HasHaueHue.




OxapakTepu3yiTe MarHUTHOE TI0JI€ 3EMIIH.

6. Kakast coctaBnsromjas MarHMTHOTO MO 3eMJIM — BEPTUKANbHAas WM TOPU30OHTAalbHAs — BpAIAeT KapTyIIKy
MarHUTHOTO Kommaca?
7. Ha kakux muporax u nouemy 3dexTrBHee paboTaeT MarHUTHBIN Kommac?
JladopaTopnasi padora 13. OnpeneneHue yaeabHOTO 3aps/ia YIEKTPOHA METOJOM MarHeTpOHa
KoHTponbHbIE BOIPOCH!
1. Yto Ha3bIBaeTCs YICJIbHBIM 3apsiIOM YaCTULbI?
2. UYro takoe cuna Jlopenna? Kak ompenenuTs ee BeNWYMHY M HampaBieHue? Paccumraiite mapaMeTpsl TpaeKTOPHH
3apsDKEHHOM YacTHUIIBI BIETAIOMIECH, B OAHOPOIHOE MAarHUTHOE TIOJIE MEPIEHANKYIISIPHO CHIIOBBIM JIMHHSIM, IO YTJIOM
K CHJIOBBIM JIMHUSIM
3. Kak Oyner aBurarbcs 4acTuia, iy napauielibHO MAarHUTHOMY TOJIIO TIPHIIOKHTH OJTHOPOIHOE JIEKTPUIECcKoe moie?
4. PaccMoTpuTe HampaBlieHHE CHJI, ACHCTBYIOIIUX HA 3JEKTPOH B MPOU3BOJHHOW TOYKE BHYTPH BAaKyyMHOTO IHOJA,
TIOMEIIEHHOTO B aKCHAJILHOM MarHWTHOM nose. [lonmyuure ypaBHEHUE JJIs ONpesieNeHHs TPAeKTOPUHU DIIEKTPOHA B
9TOM Cily4ae
5. Uro Takoe KpUTHYECKas HHAYKIMS, KpUTUIECKUN TOK?
6. HapucyiiTe TpaeKTOpUM JBUKEHMS 3JIEKTPOHA B BAKYYMHOM jauozie yeTaHoBku 1pu I = 0, L. < L, L. = L, L > I,
7. Uto Ha3biBaeTCs COPOCOBOH XapaKTepHCTHKOW Marnerpona? Ilouemy mpu I. = I, aHOmHBIN TOK He obpamiaercs B
HyJb? Kak mpakTH4YecKu onpeneauTh l,?
8. CodopmynupyiiTe TeopeMy O LIUPKYJISIIMN BEKTOPA HAPSDKEHHOCTH MarHUTHOTO NOJIS (3aKOH MOJHOTO TOKa)?
BeiBeaute hopmyity 11 HANPSHKEHHOCTH MarHUTHOTO MOJIST JVTHHHOTO COJICHOM A
JlabopaTopnasi padora 14. VccienoBanue 3aTyxaromux KoeOaHuii B K0JIe0aTEThbHOM KOHTYPE
KoHTponbHbIE BOITPOCH
1. Kak Bo3HHKarOT KoJjieOaHus B KOJeOaTeIbHOM KOHTYpe?
2. BeiBenute U pemTe ypaBHEHUs CBOOOIHBIX HE3aTyXaroUUX 1 3aTyXarolX KoueOaH!H B KonebaTeIbHOM KOHTYpe
3. Kak 3aBHCHT NepHo 3aTyXaloIuX Koj1e0aHui OT CONMPOTHBICHUS KOHTYpa? UTo Takoe KpUTHYECKOE CONPOTHBRICHUE?
4. Kak u3meHsieTcsi CO BpeMEHEM HanpspDKeHHE Ha KOHAEHCATOpEe, CUila TOKa B KOHTYpE, SHEPTHsl JJIEKTPHYECKOTO U
MarHUTHOT'O MoJIen?
5. Uro Takoe TOCTOSHHAs BpPEMEHH 3aTyXaHWA U JorapupMudeckuii IeKpeMeHT 3aryxanusi’? Yemy paBeH
norapu()MUUYECKUI JEKPEMEHT 3aTyXaHHs K0JIe0aTenbHOro KoHTypa?
6. Yo HazpiBaercs 1oOpoTHOCTHIO? Ee usnueckuii cMmbica
7. TlpuHiun paOOTHI pelaKCallMOHHOI'O FeHepaTopa Ha ra30pa3psaHoil amiie
8. BeiBeauTe dhopmyity aisl eproia KoieOaHuid penakcalnoHHOro reHepaTopa
9. TIpuHOWI HMONXyYeHHs 3aTyXaBIINX KoJIeOaHUH Ha SKpaHe ocIpuuiorpada B JaHHOH paboTe

10. Kak m3mMeputhb nepro] KojaebaHuii ¢ ToMOIIbI0 ocumiutorpada’?

11. [Toyemy koneGaHus B KOHTYPE yCTAHOBKH SIBIISICTCS 3aTyXarOMMMH Jlaxke rmpu R = 07

12. TTonyuute popmyisl aist onpeaencuus L, C, P mo skcriepruMeHTaNbHBIM JaHHBIM

JlabopaTopnas paGora 15. HMccienoBanne BBIHY:KICHHBIX KoJIeOaHUH B K0J1e0aTeJbHOM

KOHTYpe

KOHTpOJ’ILHLIe BOIPOCHI

Kaxkue xonebanus Ha3bIBAIOTCS BI)IHy)K,HeHHI)IMI/I?

2. BriBeaute GopMyIy BRIHYKICHHBIX KOJICOAHUH B MOCIEI0BATCIBHOM KOHTYPE.

3. 3anummre pelicHHE ypaBHEHMs BBIHYKICHHBIX KojicOaHuWil. Kak 3aBUCHT cuia TOka B KOHTYpE, HANpsHDKCHUC Ha
KOHJICHCaTope, caBHT (a3 §” oT 4acTOTHI BHEIIHEH 3.1.C.7

4. Yro Ha3wpBaeTcs pe3oHaHcoM? M300pa3ure pe3oHaHCHBIE KPHUBBIE VIS CHIIBI TOKAa W HAmpsDKEHHE Ha KOHJIEHCATope.
N306pasute 3aBUCHMOCTh ciBura (a3 ¢ oT 4yacTOThI BHEIIHEH 3.]1.C.

5. Kak 3aBHCHT YacTOTa pe3oHaHCa JJIs HAMPSDKCHUS Ha KOHCHCATOPE OT 3aTYXaHUs B KOHTYpe?

. Tlouemy B peansHOM KOHTYpE npu pe3oHance Hanpsxenuit (o # U ?

7. Uro HazwpBaeTcs M0OpOTHOCTHIO? IIpuBeanTE HECKONBKO MPAKTUYECKHUX CIIOCOO0B HM3MEpeHUs TOOPOTHOCTH.
ObocHylTe crioco0 BEUHUCICHHS JOOPOTHOCTH IO PE30HAHCHOMN KPHUBOH.

8. O6ocHyiiTe criocod u3MepeHust cABura Gasz ¢ IOMOIIBI0 OCIrIIorpada.




JladbopaTtopnasi paGora 16. Omnpenenenne mnokasarteiss NPeJOMJEHUs] NPU TMOMOUIU
pedpakromerpa Ad0e

KOHTpOJ’IBHHe BOIIPOCHIL

1. Uro ycraHaBnMBaeT IMOKa3aTenb HpenomieHus? UTo XapakTepu3yloT aOCONIOTHBIH W OTHOCHUTENBHBIN IOKa3aTelH
npesiomsieHus?

2. CdopmynupyiiTe 3aKOH MPEITOMIICHHS CBETA.

3. B dyem 3akiroyaercst SBJICHUC MOJHOTO BHYTpPeHHEro orpaxenus? Korma moxHO HaOmromath gaHHoe sBieHme? Kak
3alKMChIBAETCSl 3aKOH IPEIOMIICHHs CBETa ISl Cilydas, KOrla Jyd NepexoJuT U3 Oojiee IUIOTHOM cpeibl B MeHee
IJIOTHYIO?

Kakoit yron Ha3pBaroT npenenbHbM? Kak MOYKHO ONpeneNuTh MPeaeIbHBINA YT IS JIFOOBIX IBYX cpen?

5. OObsicHuTe npuHIHMI paboTsl pedpakTomerpa A6Oe. Kak B pedpakromMeTpe MporcxouT NpesioMIIeHHE JTydeid cBeTa?

JlabopaTopnass padora 17. OmnpeneneHue [UIMHBI CBETOBOM BOJHBI MpPU  [OMOIIU
TU(PAKIIMOHHON PEIIeTKH

KoHTponbHbIE BOITPOCH

1. Kaxkue BOJHBI Ha3BIBAIOTCS KOFepeHTHHMI/I? B gem 3akimogaercs BpPEMCHHAA U NPOCTPAHCTBCHHAs KOFepCHTHOCTL?

2. Yro Takoe wuHTepdpepeHuus? YcinoBus HaONIOAEHUS WHTEpPEpeHIMHA. YCIOBHS MaKCHMyMa W MHHUMYyMa
HHTEephEpEHINH

3. UYro takoe mudpakius?

4. HMudpaxmus OpeHens

5. JHMudpakuus Opaynropepa. Korna BOZHUKAIOT TUPPAKIIMOHHBIE MAKCHMYMbI H MUHHMYMBI

6. Uro Takoe mudpakuoHHas pemerka? Y cIoBHSI MaKCHMyMa I MHHAMYMa JU(DPaKIIHOHHON PEIIeTKH

7. OOBsICHUTE XOJ JIy4e Yepe3 ONTHYSCKYIO0 CKaMbO B TAHHO paboTte

8. BriBeaute pacueTHYIO GOpPMYITY

JladbopaTtopnasi pabora 18. I'pagyupoBka caxapumeTpa U ONpEIEJIECHHUE MPOLEHTHOTO
COJICpKaHUs caxapa B pacTBOpe

KOHTpOJ’ILHLIe BOIIPOCHI

Kaxoii cBeT Ha3bIBaeTCs MOMSIPU30BAHHBIM?

Kaxas cBeToBast BoJTHa Ha3bIBAETCS TIOCKOMOMSIPU3OBAHHON ? YACTUYHO MO PU3OBAHHOM ?

Kak ompenensiercst cTeneHp mospru3anuu?

3axon Maimroca

3axoH bprocrepa

B uem CYIIHOCTD sABJICHUSA BpallICHUSA ITJIOCKOCTHU nonﬂpmaunn?

B yem 3akirouaercs ekt Dapanes?

HasHaueHue MOISIpH3aTOPOB M aHATU3aTOpa B PUOOpe

NO (0NN | AW —

IToyemy oKyJsip caxapuMeTpa HyHO (DOKYCHPOBaTh Ha OMKBapLEBYIO IIACTHHY?

JladopaTopnasi padora 19. I'panyupoBka cnekrpockona. OnpeneneHue AJIUH BOJIH U3ITyUYEHUs
PTYTHOM JIaMIIbI

KoHTponbHbIE BOPOCH!

)laﬁTe OINPCACIICHNEC OTHOCUTCIIBHOTO K a6COJ'IIOTHOMy TIOKa3aTCJIt0 MPCJIOMIICHUSA

HOSICHI/ITC, IIPU KaKUX yCJIOBHUAX MOKHO Ha6J'IIOZ[aTL Cl'[J'IOH.IHOfI, JIMHSHYATHINA U ITOJIOCATHIN CIICKTPBI

ITosicHUTE IPOUCXOKICHUE CEPHI B CIIEKTPE U3IYUYSHHS aToMa BOJIOPOIa

HOHCHI/ITG, B YCM CXOJCTBO U B YEM Pa3JINYUC CIICKTPOB MNOTJIOMICHUSA U U3JIyYCHUA B aTOME BOJOPOda

Ilonsrue o CIICKTPAJIbHOM aHaJIN3¢

IToctynars! bopa

N v AW~

YerpoiicTBO criekTpocKona

Kpurtepuu oueHnBanus (3awuma omuemos no 1ab6opamopHvim pabomam):

OneHnBaHNe OTYETOB MO JTAOOPATOPHBIM pabOTaM OCYIIECTBIISIETCS 110 HOMUHAIBHOM IIKajie —
3ayTeHo/He3auTeHo. OOm@as OIeHKa KaXJIO0ro OTBETa OCYIIECTBISAETCS B OTHOLICHHM TOJTHOTHI
OOBSCHEHHS TEOPHH, METO/Ia M CITOCO0a BBHITIOTHEHUS JIAOOPATOPHOU pabOTHI K OOIIEMY COJIEPKAHUIO
BOIpOCa (BBIPAYKAETCS B MPOLIEHTAX).




3a OTBET CTaBUTCS OILICHKA «3a4TeHO» MpH 0011ei onenke 75%.

KosmdecTBO MOMBITOK U BpeMs Ha 3alIUTy JJa0OPaTOPHBIX PadOT — HEOTPAaHHUYEHHO.

3ammra 1a00paTOPHBIX PaOOT OCYIIECTBISETCS MyTEM MUCHMEHHOIO WJIM YCTHOTO OTBETa Ha
KOHTPOJIbHBIC BOIPOCHI, KOTOPBIE IaHBI K KaXKI0H padoTe.

Kpurepun oueHuBanus:

— ONPaBUJIBHOCTH XOJia BBITIOJTHCHU A pa6OTI>I;

— KOPPEKTHOCTD MOJIYYEHHBIX PEe3yJIbTaTOB;

— HOJIHOTA U NIPaBUJIbHOCTb OTBECTA,

— CTETeHb OCO3HAHHOCTH, MOHUMAaHUS U3Y4YEHHOTO;
— oopmiteHue oTyeTa.

[TokazaTenu u 1Kajia OIEeHUBAHUS (3alIMTa OTYETOB 110 J1a0OPATOPHBIM paboTam):

IIxana oneHUBaHUA IToxa3zarenu

— 0oO0ydJaromuiicst BBIOTHII PadOTy B MOJHOM 00BEME C COOIOICHUEM HEOOXO MO
MMOCTICIOBATEIBHOCTH JCUCTBHA W B COOTBETCTBUM C PYKOBOJICTBAMH IIO
AKCIUTyaTalliy, YCTAaHOBJICHHBIMU MPABIIIAMHU H MPOICTypaMH, 00CCIICYHBAIOIIMU
TEXHHUKY 0€30MacHOCTH;

- OoOHapyXMBacT TOHMMAaHHWE MaTepuaiga, MOXET OOOCHOBaTh CBOHM CYXXICHUS,
NPUMEHHUTh 3HAHUS Ha TNPAKTHKE, CaMOCTOSTEIBHO OOBICHSET HAOJII0IaeMbIe
SABIICHUS U IPHHIUT IeHCTBUS IPHOOPOB 1 000pYIOBAHUS,;

— W3NaraeT Marepuan IMOCJIEJOBAaTENIFHO W TMPABIJIBHO C TOYKH 3pEHUS HOPM
JUTEPATyPHOTO S3BIKA;

— B OTYETEC MPABWIBHO M aKKypPaTHO BHIMOJIHSACT BCE 3aIMCH, TAOJUIBI, PUCYHKH,
YEePTEKH, rpahUKH, BRIYACICHUS;

— TPaBWIHHO BHIMOJHSCT aHAIN3 OMIHOOK

3auTeHo

- oOydaromuiics BBIMTOJHUI pPabOTy He IOJHOCThIO, HEKOPPEKTHO I 00BbeM
He 3auTeno BBINIOTHEHHOM YacTH paboThl HE MO3BOJIACT CeNaTh MPABHIEHBIX BEIBOJOB;
- 0eCIopsI0YHO W HEYBEPEHHO HM3JIaracT MaTepuai

2.3 OuneHo4HbIe MaTEPHAJbI I IPOBEACHHUS NPOMEKYTOYHOM aTTeCTALMH
IIucbMeHHBbIN 3K3aMeH

VYcnoBueM gomycka K MPOMEXYTOYHOM aTTeCTalluM SBJISETCS BBIIOJIHEHUWE W 3alUTa
(mosryueHre OTMETKH «3auTEHO») IO BCEM J1a0opaTOpHBIM paboTaM M CaMOCTOSITEIBHO PEIICHHBIX
3aj1a, MPOXOKJICHUE BCEX TECTOB TEKYIICH aTTECTAIMH C PE3yIbTaTOM He MeHee 75% 1o KaxaoMy.

DK3aMEH NMPOBOJUTCS B IIEPBOM CEMECTPE U3YUEHUS TUCLHUIUIMHBIL.

TexHonorus mNpoOBEACHUS OSK3aMeHa — THCbMEHHBIM OTBET Ha BOMNPOCH  Ouiera.
JK3aMeHALMOHHBINA OMJIeT COCTOMT U3 ABYX TEOPETUYECKHX BOIPOCOB, U3 NPUBEIACHHBIX HUXKE, U
OIHOM 3ajaud, MOJOOHOM U3 TMepedHs ISl CaMOCTOSITENIbHOTO pEIIEHHs, B PaBHOl CTeNeHu
OXBAaTBHIBAIOLINX BECh MaTEpUal.

Bpemst npoxoxaeHuss TMCbMEHHOT0 3K3aMeHa 90 MUHYT.

[lepedyeHb BOIPOCOB K IK3AMEHY

KoHTponbHbIE BOPOCH!

1. Tlpenmer ™exaHWKH. MeToasl (UIUUECKOTO WCCICAOBAHMSA: OIBIT, TUIOTE3a, HAONIONCHUS, OSKCIIEPUMEHT,
MOJIETTUPOBaHuUE, Teoprs. MaTepuaibHas TOYKa

2. Buzmel MeXaHHYECKOro JBIKEHUS: MOCTyHNaTeIbHOE, BpalllaTeIbHOE, BpallaTelbHO-NOCTynaTenbHoe. Cucrema
orcyera. [1yTe. [lepemenmenue. Tpaekropus

3. Kunemaruka. PaBHomepHoe nBukeHue. CKopocTh — Kak ¢uindeckas BeauyrHa. CpenHsisi ¥ MTHOBEHHAsE CKOPOCTb.
CucteMbl ypaBHEHH, ONKMCHIBAIOIINE paBHOMEpHOE JiBIKeHKe. ['paduku paBHOMEPHOTO IBU)KEHHUS

4. PaBHOYCKOpEHHOE ABWXKCHHE. YCKOpeHHe — Kak ¢u3mdeckas BenuunHa. CpenHee W MTHOBEHHOE YCKOPEHHE.
Cuctempl ypaBHEHHH, ONMCHIBAIONINE PABHOYCKOPEHHOE [BIKEHHE. ['paduku paBHOYCKOPEHHOTO JBH)KEHHS.
Cucrema ypaBHEHHH, ONMCHIBAIONIAs ABMKEHHE TeIa, OPOIIEHHOTO 10T YIIIOM K TOPHU30HTY

5. BpamaTeanoe NBUIKCHHE. YTIIOBBIE BEIWYHHBI: yroja moBOpOTa, YIJOBass CKOPOCTh, YIJIOBOEC YCKOPEHHUE.




BzaumocBs3b MEXIY JIMHEUHBIMH U YTJIOBBIMH BEJIMYMHAMU. Cucrema ypaBHeHHﬁ, OIMMCBIBAKOIasi paBHOYCKOPEHHOC
JBHKCHUC IO OKPYKHOCTH

6. [unammka. Cuma — kak (usndeckas BenwdynHA. 3akoHBI HproToHa. Macca — Mepa mHepTHOCTH Ten. Bumsr cum B
npupoae. Cuna BcemupHoro Tsrotenus. Cuna tspkectd. Bec tena. HeBecomocts. Cuna ympyroctu. 3akoH ['yka.
3akon ['yka i gedopmarmu coxaTust (pacTsDKEHIS), CIBUTA, KPYYICHUS

7. Cuibl peaKkmumn: cujia p€aKun OIOphI, CUJIa HATAXKCHUA HUTH. BI/I}II)I CHUJI TPCHUA: CHUJIa TPCHUA ITOKO:A, CUJIa TPECHUA
CKOJIBKCHUS, CHUJIa TPCHUA KaYCHU S, CUJIa BA3ZKOI'O TPCHUA

8. Nmmynbe — Kak (pu3nyueckas BEIMUYMHA. 3aKOH COXPaHEHHsI UMITyJbca. L{eHTp MaccTp. 3aKoH ABMKEHUS LICHTPa Macc

9. Mexannueckas padota. Momuocts. KITJ]

10. Dueprus. Kunerndaeckas sueprus. Teopema 00 U3MEHEHHH KHHETHYCCKON SHEPTHH

ll.HOTeHHI/IaJ'[LHI)Ie U HEMOTCHIHaNbHbIe cuibl. lloTeHnManbHas OHEPrugd TCjla B OJHOPOAHOM IIOJIE TSAXKCCTH.
HOTGHHI/IaJ'ILHaH OHEPrus rpaBUTAllMOHHOIO B3aHMOﬂeﬁCTBHH. HOTCHHI/IaﬂbHaH OHEprus pryFOﬁ L[e(l)OpMaI_[I/II/I

12. 3akoH coXpaHeHHS MeXaHIMUECKON YHeprui. PaboTa HENOTEHINANBHBIX CHII. 3aKOH COXPAHEHHUS SHEPTHH

13. AGconoTHO TBEPAOC TECJIO. Kunemarnka JABHXKCHUA abCOIIFOTHO TBEPAOTO TeJia. MowmeHT crnbl. MOMEHT UMITyJibCa

14. MOMEHT MHEpIHUH TBEpPIOro Tena. MOMEHT WHEpPIMH MaTepHalbHOW TOYKH, JWCKA, LUIMHApA, CTEPXKHS, 00pyda,
mapa

15. Teopema I'toiirenca-1lIteitnepa

16. OcHOBHOE ypaBHEHHE AUHAMHIKH BPAIaTSIFHOTO IBHKCHUS

17.3akoH coXpaHEHHS MOMEHTa UMITYJIbCa

18. Kuretndeckasi HEpTUs BpallaTeIbHOTO ABIKCHH. Teopema 00 M3MEHEHUH KHHETHIECKOW YHEPTUH

19. Anamorus MCKAY NMOCTYNATCJIbHBIM U BpalllaTCJIbHBIM JIBUKCHUCM

20. MexaHuKa XHIKOCTH M Ta3a. KuHeMaTHdeckoe OINMMCAaHWE IBIKEHUS XHUIKOCTU. JImHMM m TpyOKM TOKa.
YpaBHeHHEe HEpa3pbIBHOCTU. [ uapoctarndeckoe naBieHue. 3akoH Ilackamsa. I'mapaBmudeckuii mpecc. 3akoH
Apxumena

21. YpaBuenue bepuymnu. Pexumsl Teuenus xuakoctu. Yucno Peiinonbca. [logbemuas cuna

22. Mexanndueckue KoiieOaHWs. YpaBHEHHE MallblX Koyiebanuii. CBOOOJHBIE TapMOHHUYECKHE KOJECOAHMUS.
AwmmumiTyna, ¢asza, HadanbHas (asza, IUKIMYEcKas 4acToTa, YacToTa W mepuon KoiebaHui. IIpyKMHHBIN MasTHHK,
¢u3nyecknii MasTHUK, MaTeMaTHYeCKHMil MasTHUK M WX MEepUOAbl KoyieOaHWi. 3aryxarompe KoJieOaHMs.
BryxaeHasle kosiebanus. Pe3onanc. ABTokoeOaHus

23.IIpoonbHBIE M MONIEPEYHBIC BOJHBL XapaKTEPUCTHUKH BOJIHBI: JJIMHA, YaCTOTA, CKOPOCTh PACTIPOCTPAHCHHUS BOJHBIL.
VYpaBuenue Oerymieii BonHbl. BonmHoBoe ypaBuenue. [IpuHunn cyneprnosuunu BoiH. MaTepdepennus BoiH. Crosune
BOJIHBL. 3BYKOBBIE BOJIHBI

24. DdodexT Jommepa

25. ineansHbIi ra3. O000MIEeHHBIH Ta30BHIi 3aK0H. M30mporiecch

26."a30Bble 3aKOHBI. YpaBHEHUE COCTOSIHUS HI€AIBHOTO Ta3a

27. PeanbHblit Ta3. YpaBHenue Ban-nep-Baanbsca. M3oTepmbl peanbHOro rasa

28. OcCHOBBI TepMOAMHAMHUKH. BHyTpeHHss »Heprus. Pabora B TepmommuHamuku. Termonepenawa. KommgectBo
Ter1oThI. I1epBbIil 3aK0H TEPMOANHAMUKY 1 €T0 IPIMEHEHHUE K u3onponeccaM. AnnadaTHbIN poIecce

29. TermoemkocTb. M30x0opHas u u3obapHas terutoemMkocti. CooTHoleHne Maiiepa

30. ITonuTponHbIe Mpouecchl. YpaBHEHHE MOJUTPOIBL. YpaBHEHHE anuabarel. PaboTa MpH pasMyHBIX H30MIPOLECCaX.
OHTponus

31. O6paTumMble 1 HEOOpaTUMBIE TIPOLIECCH. BTOPOii 3aK0H TepMoanHAMUKH. TpeTHii 3aK0H TepMOINHAMUAKH

32. Tennossle MamuHbl ¥ ux KITJ. Hukn Kapuo. KII/I uneanbHOM TEMI0BOM MallMHbI

33. MonexynspHo-kuHeTHueckasi teopus. OcHoBHoe ypaBHeHne MKT. CpennekBaapaTuyHas CKopocTh. Teopema o
paBHOpACIPEACICHIH SHEPTHU 110 CTENICHIM CBOOOIBI

34, TerioeMKOCTh KpucTaiuioB. 3akoH Jromonra-Iltu

35. SIBneHus nepeHoca

36. OyHKIMS pachpeiesicHuss MOJICKYJ IO CKopocTsM u ee¢ rpaduk. Hambonee BepositHas ckopocth. CpemHss
apudMeTHIecKas CKOpOCTh

37. bapomerpuueckas popmyiia

38. CpeﬂHee YUCJIO CTOJIKHOBEHUH U Cpeands qjinHa CBOOOHOTO npo6era MOJICKYJT

Kpurepun onenuBanus:

Ha »sk3ameHe pe3ynabTHpyIOLas OLIEHKAa BBICTaBISETCS IO 4YeTblpeX OauIbHOW cHcTeMe
(HEy1OBIETBOPUTENIBHO, YAOBIETBOPUTEIBHO, XOPOILIO, OTJINYHO).

Kpurepun onieHuBaHus:




—IOJIHOTA U NIPAaBUJIbBHOCTb OTBCTA,
—CTeneHb 0CO3HAHHOCTH, TOHUMAaHUS U3YYEHHOTO;
—SI3bIKOBOE O(hOPMJIICHUE OTBETA.

ITokazaTenu u 1IKana OIeHUBAHUS:

IIIkama oneHMBaHUS IToxazaTenn

CraBuTcs IpH TIOJTHOM OTBETE Ha J[Ba BOIPOCA U BEPHOM PEIICHUH 3a/1a9d IIPU 3TOM:

- o0yJaromuiics TOJHO W3JIaracT MaTepuaji, JaeT TMPaBWIbHOE OMPEACICHUE
OCHOBHBIX MOHATHUH;

- O0HapyXMBaeT IMOHMMAaHHE MaTeprana, MOXET OOOCHOBaTh CBOH CYXKICHHS,
OTau4HO MPUMEHUTh 3HAHWS HA MPAKTHKE, MPUBECTH HEOOXOIUMEIC MPHUMEPHl HE TOJNBKO W3
y4eOHWKa, HO ¥ CaMOCTOATEIbHO COCTaBJCHHBIE, B TOM 4YHCIEe U3 Oymaymei
podeCCUOHATIBHOMN I TEIbHOCTH,

- W3/araeT Marephal IIOCIEAOBATeIbHO M TMPABIIBHO C TOYKH 3pEHHS HOPM
JUTEPATYPHOTO SI3bIKA
BeicTaBisieTcs npu HENOJHOM OTBETE Ha JBa BOIIPOCAa M BEPHOM DPELICHUM 3aladyu MIPU
ITOM:

Xopouo - 00yJaromuiics aeT OTBET, yIOBJICTBOPSIOMINN TeM >K€ TpeOOBaHHSM, UTO M IS
OTMETKH «5», HO normyckaeT 1-2 ommbOku u 1-2 HemodeTa B IOCIENOBATEIHHOCTH U
SI3BIKOBOM O(DOPMJICHUH H3JIaraeMoro

[Monyyaer oOyuarommiicss mpu: 1) HEMOJHOM OTBETE HAa JiBa BOIPOCA U HEIOJIHOM
PCUICHUU 3aJ1a4u; 2) HEIOJHOM WJIM HEBCPHOM OTBCTEC HA OJWH M3 BOIIPOCOB U HEIMOJIHOM
PCUICHUN 3aJa4u, 3) HEBCPHBIX OTBETAX Ha JIBa BOIIPpOCa W BEPHOM PCUHICHUU 3adaydu,
4) BepHBIX OTBETaxX Ha JBa BOIPOCa M HEBEPHOM PEUICHUH 334a4H MIPH ITOM:

- oOyJaromuiics oOHapyXHBaeT 3HAHWE W TIOHUMAaHNE OCHOBHBIX TTOJIOKEHHUH JTaHHON
TEMBI, HO:

— U3JIaraeT MaTepuaj HEMOJIHO U JIOMYCKACT HETOYHOCTH B OMPE/ICICHUH MTOHITUN WITH
(hopMyIHPOBKE MPABHLIT;

- HE yMeeT IOCTaTOYHO TIIIyOOKO W JI0Ka3aTelhbHO OOOCHOBATH CBOW CYKICHUS W
MIPUBECTH CBOU IIPUMEPHI,

- U3JaraeT Marepuall HEeMoCIEeJ0BaTeNbHO U JOMYyCKAaeT OIMUOKA B S3BIKOBOM
0 OPMIICHHH H3JIaracMoro
BricTaBnsieTcs pu HEBEPHBIX OTBETaX HA JIBa BONPOCA U HCBEPHOM PCIICHHUU 33Jaud TPU
3TOM:

Heya0BJ1eTBOPUTENLHO - oOyyaronuiics OOHapy)KMBacT HE3HaHHWE OOJBIICH YAacTH COOTBETCTBYIOIIETO
BOIIPOCA, TOMMyCKAeT OMMOKA B (POPMYIIUPOBKE OMPEIICICHUI U TPaBUIL,
— ICKQKAIOIINE MX CMBICI, OSCTIOPSIOYHO W HEYBEPEHHO M3JIaracT MaTepruai

YaoBaeTBopuTEeIbHO

B mnponeHTHOM COOTHOLIEHHHM OLEHKH (M0 4YeThIpEXOaNbHOM CcHCTEME) BBICTABIAIOTCS B
CJIEIYIOIINX IMaIla30Hax:
«HEYJIOBJIETBOPUTEIBLHO» - MeHee 75%
«YIOBJIETBOPUTETBHO» - 76%-85%
«xopowo» - 86%-92%
«oTimaHO» - 93%-100%

OueHky, KOTOpPbHIE BBICTABISIIOTCS Ha DJK3aMEHE, KOpME 3HAHWil, yMEHUM U HaBBIKOB
00y4JaromuXCcsl yYUTBHIBAIOT CTENEeHb C(HOPMUPOBAHHOCTH Y TMOCIEIHUX OO0IIenpodeccuoHalbHOMI
kommereHmu OINK-2 —crocoOHOCTh TPUMEHSTh €CTECTBEHHOHAYYHBIE W OOIIENH)KEHEPHbIE 3HAHUS,
AHAIUTUYECKUE METOAbI B IPO(ECCHOHATBHON AESITETbHOCTH.

3a4der ¢ OLEHKOM

VYcnopueM nomycka K IIPOMEXYTOYHOM aTTECTALMM  SIBISETCS  BBIIIOJHEHUE W 3alIUTa
(mosryueHre OTMETKH «3auTEHO») IO BCEM JIa0OpaTOpHBIM paboTaM M CaMOCTOSITEIBHO PEIICHHBIX
3aJa, IPOXO0KJEHUE BCEX TECTOB TEKYILEH aTTECTAllUU C Pe3yJIbTaTOM HEe MeHee 75% 1o KaKIoMy.

3aueT ¢ OLEHKOM MPOBOIUTCS BO BTOPOM CEMECTPE U3YUEHUS AUCLUIUIMHBIL.

TexHosorus MpoBeACHUs 3a4eTa C OLEHKOM — MMCbMEHHBIN OTBET Ha BOIPOCH Ouiera. buier



COCTOMT M3 JBYX TEOPETHUYECKHUX BOIPOCOB, U3 NMPUBEJIECHHBIX HU)XKE, U OAHOM 3aJaul, MMOJA0OHON U3
HepevHs I CAMOCTOSITEIIbHOTO PELICHNUs], B pAaBHON CTENEHH OXBATBHIBAIOIINX BECh MaTEpUal.
Bpems npoxoxaeHus 3aueta ¢ oneHkonl 90 MUHYT.

[TepeueHb BOMPOCOB K 3a4YETy C OLICHKOM

KonTtpomnsHbIE BOIPOCH

1. DnexTpuueckue 3apsaabl. 3aKOH coxpaHeHUs 3apsiaa. 3akoH Kynona. Dnekrpudeckoe mnose. BekTop Hanps»keHHOCTH U
MIPUHIIMI CYyNepno3ulini. HanmpshkeHHOCTh MOJIsl TOUEYHOTO 3apsiaa. PacyeT sJeKkTpuuecKux mosie

2. Pabora ayieKTpru4ecKoro moJis 1o nepeMenieHnIo 3apsiia. DHeprus B3auMoeicTBus 3apsaoB. [lorennman. [loTenmnman
T0JIsl TOUEUHOTO 3apsiyia. Pacuer noTeHIrana mpou3BOJIbHOTO pacpe/IeICHUs 3apsiI0B

3. HampsbkeHue U ero CBsI3b C HANPSHKEHHOCTHIO. ['panuenTt. Teopema ["aycca u ee puIoKeHUs K pacyeTy mosei

DNEeKTPOEMKOCTh MTPOBOJHUKOB M KOHJICHCATOPOB. KOHIeHCaTOPBI pa3iinyHON (OPMBI

5. DOnexTpuyeckui ITunoib. TUIBI AUAIEKTPUKOB. BekTop noispuszanuu. JnekTpuyeckoe cMmelenue. Juanekrpudeckas
BOCIIPUUMYHUBOCTh U IPOHUIIaeMOCTh. Teopema ["aycca ajist 3eKTPHIeCKOro CMEIICHHUS

6. TlocnmenoBarenbHOE, TapauleNbHOE M IPOM3BOJIBHOE COEIMHEHHE KOHAEHCATOPOB. OJHEPrus 3apsDKEHHBIX
MIPOBOTHIKOB U KOHJCHCATOPOB. DHEPIHS AIIEKTPOCTATHUECKOTO OIS

7. TlocrostHHBIA »nekTpudecknii Tok. Cumila W IUIOTHOCTH TOKa. CBS3p CWIIBI M IDIOTHOCTH TOKa C MapaMeTpamu
HocuTeneil. YpaBHeHHe HEeNPEPhIBHOCTU

8. 3axon Oma 11 OJHOPOAHOTO yYacTKa ENH B HHTETPAIBbHON 1 auddepeHuansHoi popmax

9. ComIpoTHBIICHHE W €r0 3aBUCUMOCTh OT Pa3MEpPOB IPOBOJHUKA. 3aBHCUMOCTh COMPOTHUBICHUS OT TEMIICPATYPHI.
CBepXIpoBOJIUMOCTh

10. Pabora 1 MomHOCTh TOKa. 3akoH [[xoyns-JIenna

11.IlocnenoBarenbHOE U NapaIeIbHOE COSIUHEHUE CONTPOTUBICHUN

12. DnexTpoaBmxkyas cuiia. 3akoHbl OMa J1sl HEOAHOPOJHOTO Y4acTKa LNy U U1 3aMKHYTOH 1enu. Pexxum KkopoTkoro
3aMbIKaHUS 3aMKHYTOM 1enu. HampsbkeHwe u MakcuMallbHash MOIIHOCTh Ha Harpyske. K.m.j. 3aMKHYTOH menu.
3akonbl Kupxroga

13. MarauTHOE T0JI€, ero MCTOYHHUKH, XapaKTepUCTHKH W OCHOBHBIC CBOMCTBA. [lojie MBMXKYIIErocss TOYEUHOTO 3apsja.
CBs13b MAarHUTHOTO U dJIEKTpocTaTudeckoro monei. Teopema buo-Casapa-Jlamnaca. PacueT nomneit st TOKOB MpocToit

(hopMBI

14. Cuna Jlopenma u cuna Amnepa. J[BrmkeHue 3apsiaa B MATHUTHOM TToJie. Pacder mapaMeTpoB ciipaibHON TPAaCKTOPHHU.
JIBI>KeHHe B HEOJHOPOAHOM MOJIe

15. KoHTYyp ¢ TOKOM B MarHUTHOM ToJie. MarHuTHbIH MOMEHT. BekTop HaMarHuueHHOCTH. MarHuTHasi BOCIPUUMYHBOCTh
Y IPOHUIIAEeMOCTh BeliecTBa. Jlna- mapa- u geppomardetnk. KprBas HaMarHUueHHOCTH

16.TloTok BekTOpa MAarHUTHOM WHIYKIMH. SIBIEeHHE OSIEKTpOMAarHUTHOW WHAyKuuu. 3akoH Papazned. SBnenue
caMOMHAYKIMU. THIYKTUBHOCTb. 3aKOH CAMOMHIYKIHH

17. O606H.ICHI/IC 3aKOHOB JJICKTPOCTATUKA U MarHUTOCTAaTHUKH. Tok CMCIICHUA. YPaBHCHI/Iﬂ MakcBemia u MaTCpHUaJIbHBIC
YpaBHCHUS. aﬂeKTpOMaFHI/ITHOG 110JIC

18. Ilepemennsbiii Tok. llenp mepemeHHoro Toka. 3akoH Oma JUisl LieMM MEepeMEHHOro Toka. Pe3oHaHC HampspKeHU.
Pe3oHanc TOkOB. MOIITHOCTD, BhIJIEsieMast B IIETIA IEPEMEHHOTO TOKa

19. 'eneparop toka. Tpancdopmarop. [lepenayua 3mekTposHEpruu Ha pacCTOSIHUE

20.3aKkOHBI TEOMETPHYECKON ONTHKHA. AOCONIOTHBIA W OTHOCHTENBHBIM IIOKA3aTeNd IpeJIOMIICHHS BemecTBa. Mx
¢u3nyecknii cMbICI. SIBJIEHHE TOJHOTO BHYTPEHHErOo OTpaKeHUs cBerTa. [IpenenbHBI yron MOJHOTO BHYTPEHHEro
OTPaKCHUSI

21. CpoiicTBa cBeTa Kak 3JCKTPOMArHUTHBIX BOJTH

22. DHepreTnuecKue (pOTOMETPHUIECKUE BETMINHBI

23. CeToBBIC (POTOMETPUICCKHC BEIINIHHBI

24. arepdepenius BonH. KorepeHTHBIC BOMHBL Y CIOBHS MUHUMYMOB W MAaKCHMYMOB

25. MeTOZ[ BCEKTOPHLIX JUArpaMm. 30HEI (DpeHemI 1 COOTBETCTBYIOIIIUEC UM BEKTOPHBIC AUarpaMMbl

26.Onbir HOHra mis aByximyudeBod uHTepdepeHuuu. MHTepdepeHIMs Ha TOHKMX IUIEHKaX. [IpocBeTIIEHHE OINTHKH.
Konbua HeloToHa

27. qudpakuus ceera. Ilpunuun I[roiirenca. Ilpuniun [roiirenca-®penens. OTpakeHHE BOJH OT MPEHATCTBUS H
orubaHue MPENsTCTBHIA: 3aBUCHMOCTh OT Pa3MePOB MPEIATCTBUsL. 30HbI PpeHers

28. Judpakuus Ha menu. YcioBus MUHUMYMOB M MakcUMyMOB. JlndpakipoHHas pemierka. XapaKTepUCTHKH
PELIETKU: YIJIOBasi AUCIIEPCHs] U pa3pelleHue

29.Tonsipuzanust cBera M ee Ttunbl. [lomspusatopel. 3akoH Manroca. Ilonspuzaumust cBeta NMpuU OTPaKEHUH OT
MIOBEPXHOCTH JUUIEKTpHKa. 3akoH bproctepa

30. TenoBOe U3IMy4YEHHE U €r0 XapaKTEPUCTUKHU. 3aKOHBI TEIUIOBOTO U3Ty4eHHs

31. KopoTKOBOJIHOBAS TpaHHIIA TOPMO3ZHOTO PEHTTE€HOBCKOTO U3ITYUESHHSI

32. Buemrnuii gporoadpexT n ero 3akonsl. Popmyna DiHiuredHa i potoaddexra. Padora Beixona. KpacHas rpanuna




¢doroaddexra. POTOHBI U UX CBONCTBA

33. Monemn atoma Tomcona u Pesepdopma. Omeir Pesepdopaa. [IpotuBopeuns mianetapHoit Monenu. [loctymarsr Bopa.
BopoBckast Mosiens BoopoaononodHoro atoma. CrekTp atoMa Bogopoa

34. KopmycKyJIsipHO-BOJIHOBOH Tyasii3M cBeTa u BemiecTBa. Bonnsl e bpoiist. Jludpakiys 31eKTpoHOB

35. CoortHomenus: HeomnpeneneHaocrelr ['eiizenOepra. Bomnosas ¢ynkmusa. Ypasuenue lllpeamnrepa. Pemienne
ypaHenwust [lpeauarepa 6€CKOHEYHO TITyOOKOH MOTCHIIMATHHON MBI

36. KBanroBas Teopus aroma Bogopozaa. Ksantoeie uncia. Criue

37. puanun [Taymu. MHOTORIEKTPOHHBIE aTOMBL. 30HHAS TCOPHS IPOBOAMMOCTH

38. Ctpoenue saep. HykioHsl. SnepHbie CHITbI ¥ UX CBOMCTBA. JIeeKT Macchl. DHEPrus CBS3M sfep. Y IeNbHAs SHEPTrHs
CBSI3U

39. EcTecTBenHas PaANOaKTUBHOCTD. 3akoH PaArOaKTUBHOTO pacnaaa

40. SlnepHble peakinu pacmajia U CHHTE3a. DHEPTeTUUECKUI BBIXO]] peaKIuu

Kpurepun ouennBanus:

Ha 3auete ¢ oleHKOM pe3yabTUPYIOLIasl OLlEHKA BBICTABISAETCS MO YEThIpeX OaJuIbHOM cucteMe
(Hey1OBIIETBOPHUTENBHO, YAOBIETBOPUTEIBHO, XOPOILIO, OTIINYHO).

buner cocTonuT U3 ABYX TEOPETUUECKUX BOIIPOCOB U 3aJa4H.

Kpurepun onenuBanus:

—TIIOJIHOTA U NTPaBUJIBHOCTb OTBETA;

—CTENEeHb OCO3HAHHOCTH, IOHUMAHUS U3yYEHHOTO;

- S3BIKOBOE O(pOpPMIICHHE OTBETA.

IToka3zaTenu u IMIKaNa ONeHUBAHMU:
[lIxana oeHnBaHUA ITokazarenu
CraBUTCS IpH TIOJTHOM OTBETE HA JiBa BOIPOCA M BEPHOM PEIICHUH 33]]auU P STOM:

- o0yJaromuiicss TOJIHO W3JIaraeT Marepuai, JaeT NPaBWIBHOE OIpeAeIcHre
OCHOBHBIX MTOHSTHIA;

— OOHapy>KMBaeT TOHUMAaHHWE MaTepUuaa, MOXET OOOCHOBaTh CBOHM CYXKICHUS,
OTJIHYHO INPpUMEHUTL 3HAaHUA Ha IPAKTHUKE, MPUBECTHU HCO6XOI[I/IMI)IC IpuMEPLI HE TOJIBKO M3
y49e0HHKAa, HO W CaMOCTOSATEIIFHO COCTaBJICHHBIE, B TOM 4YHCIIe U3 Oymymien
po(eCCHOHATBHOM eI TETFHOCTH;

- W3JaraeT Marepuan TOCIEIOBATCIFHO W TPABIIIBHO C TOYKH 3pCHUS HOPM
JIUTEPATYPHOTO SI3bIKA
BricTaBnsiercs mpu HEMOJTHOM OTBETE Ha JIBa BOIPOCAa W BEPHOM PEIICHUH 33/1a4H IPH
JTOM:

Xopouio — 00yJaroIIuiicsl JTaeT OTBET, YAOBICTBOPSIOMIAN TEM K€ TPEOOBAHUSIM, YTO W IS
OTMETKH «5», HO nomyckaer 1-2 oummOku u 1-2 HemoueTa B IMOCIECAOBATCIBHOCTH U
SI3BIKOBOM O(YOPMIICHHH H3JIaracMoro

ITonywyaer oOydaromuiics mpu: 1) HEMOTHOM OTBETE Ha JBa BOMPOCAa M HEMOIHOM
pelIeHnn 3a1a9y; 2) HETIOJIHOM HJIM HEBEPHOM OTBETE Ha OIWH W3 BOIPOCOB M HEMOJIHOM
pemreHnn 3anadd; 3) HEBEPHBIX OTBETAaX Ha JIBa BOIPOCAa M BEPHOM pPEIICHUH 3aad;
4) BEpHBIX OTBETAX HA JBa BOIPOCA M HEBEPHOM PEIICHUU 33a4H MIPH ITOM:

- oOyuaromuiicst OOHapyKHBaeT 3HAHWE U TIOHMMAHUE OCHOBHBIX TTOJIOKCHUH TaHHOMN
TEMBI, HO:

- M3J1araeT MaTepHajl HETOJIHO W JOMyCKaeT HETOYHOCTH B OINpPENCeNCHHH IMOHATHIT
win HOPMYIHPOBKE MPABIT,

- HE yMEeT JOCTATOYHO IIIyOOKO W JIOKA3aTeIbHO OOOCHOBAaTh CBOM CYXKICHUS H
TIPUBECTH CBOM IIPHMEPHI;

- M3JaraeT Marepuan HEMOCIeIOBaTeIbHO W JIONYCKAeT OMMOKA B S3BIKOBOM
0(hOPMJICHHH M3JIaraeMoro
BricTaBisercs pu HEBEPHBIX OTBETAX HA JBa BOIPOCA U HEBEPHOM PELUEHUH 3a4a4u IIPU
JTOM:

HeyaoBieTBOPHTEILHO - oOyuaromuiicss oOHapy)XWBaeT HE3HaHHE OOJNBIIEH YacCTH COOTBETCTBYIOIIETO
BOIPOCA, OMyCKAET ONIMOKH B (POPMYJIMPOBKE OMPEICIICHHIA U MPABHII,
— UCKQXKAIOIINE UX CMBICI, OSCIIOPSIOYHO M HEYBEPCHHO M3JIaracT MaTepHral

YaoBaersopureabHO

B mpomneHTHOM COOTHOLICHUHM OLECHKH (M0 YeThIpEXOambHOM CHCTeME) BBICTABIAIOTCS B
CIICAYIOINX AUana3oHax:




«HEYAOBJIETBOPUTEIILHO» - MeHee 75%
«YJIOBIETBOPUTETBHO» - 76%-85%
«xopotio» - 86%-92%
«oTIu4aHO» - 93%-100%

OueHKH, KOTOpbIE BBICTABJISIOTCA Ha 3a4eTe C OLEHKOM, KOpME 3HAHWM, YMEHHIl U HaBBIKOB
00yJaromuxcs YYHUTHIBAIOT CTENEeHb C(HOPMUPOBAHHOCTH Y MOCIEIHUX O00menpodeccuoHanbHOMI
komneTeHuu OIIK-2 — cmiocoOHOCTh MPUMEHATH €CTECTBEHHOHAYYHbIE U OOIIEHHKEHEPHbIE 3HAHUS,
aAHAJTUTHYECKHE METOJIbI B IPO(ECCHOHANBHON eI TeTbHOCTH.



