IIpuioxkenne k padoyeii nporpaMmme JMCHUIIIHHBI
duszuka

CrnennansHocTh — 26.05.06 Dkcrmyaraius CyJ0OBbIX SHEPT€TUUECKUX YCTAHOBOK
Crenmanuzarust — JKCIuTyaTaIus TJIaBHOW CyZJOBOM JIBUTATEIHFHOW YCTaHOBKH
VYueOnsiii man 2019 rona pa3pabotku

®OH/JI OHEHOYHbLIX CPEACTB
1 Ha3nauyenue ¢onaa ouenounbix cpeacts (POC) no aucuuninHe

®OC no y4eOHOM JUCHUILTUHE — COBOKYITHOCTh KOHTPOJIBHBIX MaTEpUasIOB, MpeJHA3HAUEHHBIX
AJ11 UBMCPCHUSA YPOBHA JOCTUIKCHUSA O6y‘IaIOH_[I/IMC5I YCTAHOBJICHHBIX pPC3YyJIbTATOB OGy‘-ICHI/ISI, a TaKxKe
YpOBHSI CPOPMUPOBAHHOCTH BCEX KOMIETCHIUN (MM UX YacTei), 3aKPEIICHHBIX 3a JAUCIHUILTHHOM.
®OC wucnoyib3yeTcs NpU MPOBEACHUU TEKYLIEr0 KOHTPOJS YCIEBAEMOCTH W MPOMEXYTOUYHOU
aTTeCcTaluy 00yJaronuxcs.

3agaun OOC:

- yrpaBiIeHHE MPOIECCOM MPUOOpETEeHUsT 00yJatOIUMHUCS HEOOXOUMBIX 3HAHUH, YMEHUH,
HaBBIKOB U (popmupoBaHuem kommneteHiui, onpeneneHHbix B ®I'OC BO u Kousenyuu I[[J[HB-78 ¢
HONPABKAMU;

- OIICHKA JIOCTIDKEHUH 00ydaroluxcs B MPOIecce M3YUYeHHs AUCHHUIUIHHBI C BBIICICHUEM
MOJIOKHUTEIBHBIX/OTPUIIATEIBHBIX pe3yabTaToB u IUTAaHUPOBAHUE MPEIyPEKAAFONIIX/
KOPPEKTUPYIOIINX MEPOTIPUSATHUH;

- obecrieueHue COOTBETCTBUS pEe3yIBTATOB o0yueHus 3a/auamM Oymymien
po(hecCHOHANLHOM JIEATEeILHOCTH 4Yepe3 COBEPIICHCTBOBAHWE TPAJAUIMOHHBIX W BHEJIPCHUE B
00pa30BaTeNbHBIN MPOILIECC YHUBEPCUTETA MHHOBAIIMOHHBIX METOJIOB OOYUCHHSI.

2 Ctpykrypa ®OC u npruMeHsieMble MeTO/AbI OLIEHKH MOJY4eHHbIX 3HAHUH
2.1 Oommue ceeaenusi 0 POC

@®OC no3BOJsSET OLEHUTh OCBOCHUE BCEX YKa3aHHBIX B pabouell mporpamme JIeCKpUITOPOB
kommnereHuy, ycraHoBiaeHHbIX OIIOII u Meowcoynapoonoii konsenyueii II/JHB-78 ¢ nonpaskamu. B
Ka4yecTBE METO/I0B OLIEHUBaHMS MMPUMEHSIOTCS: HaOoieHHe 3a paboToil, HabMoAeH e 3a AeHCTBUAMU
B CMO/ICJIMPOBAHHBIX YCIOBHSX, IPUMEHEHNE aKTUBHBIX METOJIOB O0YUYEHHUSI, IKCIIPECC-TECTUPOBAHUE,
IIPOrPaMMHUPOBAHHBIE TECTHI.

CrpykrypabiMu 35iemeHTaMu @OC no gucuuiuiae sBigroTes: POC a1t npoBeeHUs TEKYILETO
KOHTPOJIs, COCTOSALIME M3 YCTHBIX, NUCbMEHHBIX 3aJaHHMH, TECTOB, LIKaJlbl OLIEHUBAHMS (3KCIpecc
OIIPOC HA JIGKLHUAX MO TEKYLIeH TeMe, CAMOCTOSTEIbHOE pelleHue 3a7au U 0O0BSICHEHUE UX PEIICHHS,
3alIUTa OTYETOB MO JlabopaTtopHbIM padoram), POC mig mpoBeneHHs] TPOMEKYTOUHONW aTTeCTaluu
(9K3aMeH U 3a4eT C OLIEHKOM), COCTOSIIIUN U3 BOIPOCOB, TPEOYIOIIMX MUCBMEHHOIO OTBETA, U JPYTHX
KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepuasoB, OMNMCHIBAIOIIUX IOKa3aTeld, KPUTEpUU U  HIKAILy
OLICHUBAHMSI.



IlpumeHsieMble MeTObl OII€HKH MOJY4eHHbIX 3HAHWI M0 pa3esnaam (TeMaM) JTUCIUTLTHHBI

Tema

Texymiast aTrectanus (KOJMIECTBO 3a4aHUiL, padoT)

3amanus s
CaMOTIOTOTOBKH
oOydaromuxcs

Dkcnpecc-
OmpoC Ha
JIEKLHUAX 110
TeKyLIei
TeMe

3amura
OTYETOB 110
nmabopaTOpPHBIM
pabotam

CaMocTosTEIBHOE
pelieHue 3a1a4 u
00BCHEHNE X
pelieHus

[IpomexxyTounast
aTTecTanus

Tema 1. OCHOBHBIE TOHATHS
MexaHuku. KnaemaTtuka
KpuBoimueitHOe 1BHXEHUE.
Kunemarnka IBmkeHHs 10
OKPYKHOCTH

9K3aMCH

Tema 2. Jlunamuka

OK3aMCH

Tema 3. 3ak0H coxXpaHeHUs
uMmnynbca. PeakTuBHOE
JIBIKEHME. 3aKOH JIBHKECHHS
neHTpa macc Pabora, MOIITHOCT®,
9Heprus. 3aKOH COXpaHEHUS
MOJIHOM MEXaHUYECKOW PHEPTUH

OK3aMCH

Tema 4. Jlunamuka
BpaIIaTeIbHOTO JBUKECHHS
TBepAoro tena. Ctatuka. Y cioBus
paBHOBECHS

OK3aMCH

Tema 5. Mexanuueckue
KoJieOanus. BonHbl

OK3aMCH

Tema 6. MexaHuKka )KUIKOCTEH U
rasoB

9K3aMCH

Tema 7. UneansHblii Ta3. 3aKOHEI
WJeaJbHOTO ra3a. Y paBHEHUE
Ban-nep-Baansca. IlepBblii 3akoH
TEPMOJIUHAMUKH

9K3aMCH

Tema 8. TennoeMKOCTb.
IMomutpormnusie mpoiecchl. Pabora.
Ontponus. Bropoit u Tperuit
3aKOHBI TEPMOIMHAMUKH.
TeHHOBBIe MaIlIUHBI. OCHOBI)I
CTaTPICTH‘-IeCKOﬁ TCpMO)II/IHaMI/IKI/I
Y MOJICKYJIIpHOW (DHU3UKHU

OK3aMCH

Tema 9. OCHOBBI ANIEKTPOCTATUKU.
OCHOBBI TEOPUH TIOJSL.
IIpoBOAHUKY W TUAIEKTPUKH B
3JEKTPOCTATHYECKOM I10JIE

3a4eT C OLIEHKOM

Tema 10. [TocTosiHHBII
3JIEKTPUYECKUN TOK.
DNEeKTPUIECKUH TOK B pPa3IMIHBIX
cpenax

3a4eT ¢ OLIEHKOM

Tema 11. MarauTHoOE 110JI€ U €T0
CcBOMCcTBA. MarHUTHOE T10JIC B
BEIICCTBE

3a4eT C OLICHKOM

Tema 12. SIBnenue
9JICKTPOMArHUTHOW MHITYKITUH

3a4eT ¢ OLIEHKOM

Tema 13. Cucrema ypaBHEHUI
MakcBema. DIeKTpOMarHiuTHbIE
KOJICOAHHUS M BOJIHBI

3a4eT C OLICHKOM

Tema 14. [lepemeHHBIH TOK

3a4eT ¢ OLICHKOM

Tema 15. Ontuka. OCHOBHEIE
3aKOHBI T€OMETPUYECKON ONTHUKH.
dortomeTpusi

3a4eT C OLICHKOM

Tema 16. Bonnosas onruka

3a4eT C OLIEHKOM

Tema 17. DaeMeHTHI KBAHTOBOU K
aToMHOM ¢u3uku. KopryckyisipHo-
BOJIHOBOMH JTyaJlu3M. DJIEMEHTBI
(OM3MKK KOHTAKTHBIX SBJICHUN

3a4eT ¢ OLICHKOM




Tema 18. DmemeHTH HU3HKH
ATOMHOTO s,/Ipa

+ + + +

3a4eT C OLICHKOM

2.2 OneHovnble MaTepHuaJIbl IJISl IPOBCICHUA Telcymeifl arrecranumn

BxoaHol KOHTPOJIb (TECTUPOBAHUE)

BxomHoil KOHTPOJL TPOBOIUTCA C IENBIO OMpPENENICHUs YPOBHS 3HAHUN O0O0ydYaromuxcs,
HEOOXOUMBIX JIJISl YCIICITHOTO OCBOGHUS MaTepuaia JUCIUIUINHBL.

Bomnpoc | OtBer
YCTaHOBUTH COOTBETCTBHE MEXIY (DM3MUECKUMH BEJIMINHAMH 1 UX OTPEICICHUIMHU:
1 Yckopenue — A 310 (usHyeckas BeNWYMHA, XapaKTEPU3YIOMAs ITyTh, HPOWICHHBIN
TEJIOM B €JMHUILY BPEMEHH; 1-B
2 CxopocTsb — b 510 dusmueckas BenuuMHa, YUCICHHO paBHasl MPOU3BEICHHUIO MacChI 2-A
T€Ja Ha €r0 CKOPOCTH; 3T
3 DHeprus — B st0 dusnueckas BennunHa, XapaKTEepU3yOLIas H3MEHEHHE CKOPOCTH B 4B
€IMHUIY BPEMEHH;
4 Umnynsc — I' a10 Pu3mueckas BenmunHa, KOTOPAs SABISETCS KOJTMUESCTBEHHOW MEpOit
BceX ()OpM JIBUIKEHHSI M B3aUMOJICHCTBUS Tel
YcTaHOBUTE COOTBETCTBHE MEXY 3aKOHOM W (OPMYJION U PU3NIECKON BETMYMHOMN:
my? A CkopocTb Ipu paBHOYCKOPEHHOM JBM>KEHUH;
b 1-B
mm B Bropoii 3akoH HbroToHa; 2-r
2 F=G—5 3-A
3 V=V, tat B Kunernueckas sHeprus; 4-b
4 F=md I' 3akoH BCEMHPHOTO TATOTEHHUS
YCTaHOBUTE COOTBETCTBHE MEXIY PU3MIECKUMH OOBEKTAMH U MX OTPEICICHUIMHU:
1 I'paBUTaIIMOHHOE TIOJIE — A 910 Qopma cCyliecTBOBaHHMsS MaTepHH, KOTOpask BO3HUKAET BOKPYT
MPOBOJHHUKOB C TOKOM;
2 MarHuTHOE ToJIe — b oT10 dopma cyiiecTBOBaHMS MaTepUH, KOTOpas MPEJCTaBIsIET cOOOU 1-B
COBOKYITHOCTh 3JEKTPUIECKOTO n MarHUTHOTO TIoJIeH, 2-A
3 DrekTpHUyecKoe moie — pacTIpoCTPaHSIONINXCS B TPOCTPAHCTBE; 3-r
B oto ¢opma cymecrtBoBaHMS MaTepuM, KoTopas OOyClaBIHUBaeT 4-b

4 DneKTPOMarHUTHOE TOJE —

TIPUTSDKEHUE TeTT;
I' o510 ¢opma cymiecTBOBaHMS MaT€pHH, KOTOpas BO3HUKAET BOKpPYT
ANEKTPUUECKH 3apSKEHHBIX TeJl

YCcTaHOBUTE COOTBETCTBHUE MEXAY €AUHUIaAMH U3MEPEHUSA U (I)I/IBI/I‘-IGCKI/IMI/I BEIIMIMHAMH, KOTOPBIE U3MEPSICTCA B 3TUX

BEIMIHMHAX:
1 Om-wm; A VYjenpHas TEIIOTa CrOpaHus TOIUINBA; 1-b
2 JIx/xr-K; b VYaenbHoe conpoTUBICHHUE; 2-
3 JIx/xr, B VYnenbHas aHeprus cBs3U sA1pa; 3-A
4 MbsB/a.e.m. I' YnenpHas TEI0eMKOCTh 4-B
YcTaHOBUTE COOTBETCTBHE YPAaBHEHHEM, KOTOPOE OMTUCHIBACT DIIEKTPHUCCKYIO CXEMY. M ANEKTPHIECKON CXEMOM:
1 U=U +U,+U, 1 2 3
A T
U=U,+U,=U 2 '
2 1 2 3 L 1
—
3U=U,+U, b E 1-A
L2 2-B
4[]:[]]:(]2:(J’3 3'E
4-T
B
r
YcTaHOBUTE COOTBETCTBHE MEXIY (HOPMYIIOH M 3aKOHOM HITH (PH3HMUECKON BEIIMIHHOMN:
/ A TlyTh Ipu paBHOYCKOPEHHOM JIBH)KECHUH; 1-B
1 R=p— _
g 2-T
b Bropoii 3akon HeroToHa; 3-A




2hv=FE +4

2
3 5=Vl
2

BbIX

B COHpOTI/IBHGHI/Ie JUIMHHOT'O IPOBOJIHUKA, 4-B

~ ~ e ~ I" YpaBuenune Diinmreiina 1t porodddexra;
dma=F+F ..+...F P ¢ P

on

YcTaHOBHTE COOTBETCTBUE MEXKy Ha3BaHHEM IpOIecca M IpaguKoM Mpolecca, KOTOPBIH COBEpINACTCs HaJl UACaTbHBIM
Ta30M C ITOCTOSTHHOM MacCoii:

1 M3ob6apHoe pacmmpenue

pA p
2 UM3oxopHOe HarpeBaHue A B / 1-A
0 v o 7 2-B
3 HM3oxopHoe oxJIaxaeHue PA Vi 3-b
b + r + . 4-r
4 M3otepmuueckoe 5 S
0 Vv 0 T

pacimpenue

YcTaHOBUTE COOTBETCTBHE MEXIY (PHU3NIECKOI BETHUMHON MITH 3aKOHOM U (POPMYJIOH, €€ OTHMCHIBAIOIIIM:

1 MaruuTtHast UHAYKUHS A ¢gBVsing
1-B
2 MarHuTHBIA TOTOK B IBlsina 2-I'
M 3-b
3 Cuna Amriepa B — 4-A
IS
4 Cuna JlopeHua I BScosa
Y cTaHOBHUTE COOTBETCTBHE MEKIY HYHIAMEHTATBLHBIMU (PU3MYCCKUMH KOHCTAHTAMH M UX 3HAYCHUSMHU:
1 ITocrossnnas boinbimana A R=831/ow/ke-K 1-B
2 ITocrosinas Ilnanka B N,=6,02- 10% voas™! 2-I
3 VuuBepcanbHasi razoBast o 3-A
IIOCTOSIHHAS B £k =138-10" nc/ K 4-B
4 Yucno ABoraapo I h=6,63-10""Jowc-c
YcTaHOBUTE COOTBETCTBHE MEKTY (HOPMYJIOH, KOTOpast COOTBETCTBYET (DH3UUCCKOMY SIBIICHHIO, U 3THUM SIBJICHHEM:
1 Eq A DneKTpocTaTHUeCKOe B3aUMOICHCTBUE 3apsHKCHHBIX TET,
B DiekTpoMarHuTHBIE KOJIEOaHMS; 1-A
2 I’RAt p ’
2-B
B Temnora, BbIAEHAOMIAACA TMPUH NPOXOXKACHUU 1O MPOBOAHUKY 3-b
3 27dLc 3JIEKTPUYECKOTO TOKA; 4-T
4 Amc? I' DHeprusi, KOTOPYO HEOOXOMMO 3aTPaTHTh, YTOOBI pa30UTh SIIPO aToMa

Ha COCTABJIAOMIUEC €TI0 HYKJIOHBI

Kpumepuu oyenusanusi:

OneHuBaHUEe BXOJHOTO TECTUPOBAHUS OCYIISCTBISICTCS 110 HOMHHAJIBHOW INKale — 3a
MPABUIBHBIN OTBET K KXKIOMY 33JaHHUIO BBICTABIISETCS OAMH O, 3a He MPaBUIIbHBINA — HOJb. O0Imas
OIICHKA Ka)JIOTO TECTa OCYMIECTBISICTCS B OTHOIICHUHM KOJIMYECTBA MPABUIBHBIX OTBETOB K 00IEMY
YHCITy BOIIPOCOB B T€CTE (BBIpaXKaeTCsl B MPOIEHTAX).

YpoBeHb 3HAaHWUH OOYyYarOMIMXCS, HEOOXOMWMBIX JIJIS YCIEIIHOTO OCBOCHHUS Marepuala
JTUCIUILIMHBL, OTIpeielisieTcsi o HaOpaHHbIM Oannam. [Ipu onenke 75 % u Gonee MpaBUIBHBIX OTBETOB
YPOBEHb 3HAHWUU OOYYAIOUIUXCS CUUTaeTCA OdocmamoyHuvim (OleHKa — 3adreHo). llpu oreHke,
MeHbIeH 75 % MpaBUIBHBIX OTBETOB YPOBEHb 3HAHMM OOYYAIOIIUXCSI CUUTACTCS HeOOCHmAamouHbIM
(OlLIEeHKa — HE3a4TEHO).

Bpemsi mpoxoxxaenust Tecta — 5 MUHYT (IpH BBIMOJNHEHWH 5 3amanuil) u 10 muHyT (mIpu
BeITOJTHeHUH 10 3amaHuit).



JKcHpece ONMpoc HA JIEKIHUAX 10 TEKYIel Teme

Tema 1. OcHoBHble noHATHA MexaHuku. Kunematuka KpuBosimHeiliHOoe JIBH:KeHMe.
Kunemaruka 1BHKEHUS 110 OKPY)KHOCTH

Jlexima 1. OcHOBHBIE TOHATUI MeXaHUKN. KnHeMaTuka

KonTtpomnsHsliil Bonpoc

1. Ha3zoBuTe OCHOBHEIC CAMHUIBI U3MCPCHUS B Cucreme PIHTGpHaL[PIOHaJ'IBHOﬁ HU3MEPCHU (I)I/ISI/I‘ICCKI/IX BCJIMYHMH. ﬂaﬁTe
OIMPCAC/ICHUA UX 3TaJIOHOB

2. Kakne nBa crocoba onucaHusi MEXaHHMYECKOTO JABHMKEHHS B JEKapTOBOM CHUCTEME KOOpAMHAT CYIIECTBYIOT? B uem
oHHM 3arimroudarorcs? Kak cBs3aHBI MeXIy co0Oi COOTHOIICHHEM KOOPAMHATHBIN W BEKTOPHBIA CIIOCOOBI OMHCAaHUS
MEXaHUYECKOr0 JBIKEHUS?

3. Kakoe JBHXXCHUC Ha3bIBACTCs paBHOMCpHLIM? HpI/IBeI[I/ITe MMPpUMEPLI PABHOMEPHOI'O NBUIKCHUA. 3amuIImTe CUCTEMBI
ypaBHeHI/Iﬁ, OIMMCBIBAIOIINX PABHOMEPHOC ABUKCHNUE B BEKTOPHOM, KOOPJAWMHATHOM U CKAJSIPHOM BUAAX

Jlaiite onpeneneHue cpeHel 1 MTHOBEHHOM CKOPOCTH

5. Kaxoe aBmwxkeHne Ha3bpIBaeTCS paBHOYCKOpeHHBIM? [IpuBenuTe mpuMepbl paBHOYCKOPEHHOTO ABIDKEHHS. 3aIllUIINTe
CUCTEMBI ypaBHEHUH, ONMCHIBAIOIIUX PABHOYCKOPEHHOE JBUKEHUE B BEKTOPHOM U KOOPAMHATHOM BHJAX

6. [aiiTe ompeaeneHne CpeTHET0 1 MTHOBEHHOTO YCKOPEHNUS

Jlektmst 2. CBoGomnoe mnanenue. KpuBonuueiinoe nBmwkeHune. CucreMa KHHEMATHYECKHUX
YpaBHEHUM, ONMUCHIBAIOIINX ABM)KCHUE TeJia, OPOIIEHHOTO MO YTIIOM K TOPU30HTY

KonTtpomnsHsIil Bonpoc

1. 3anumurte CUCTEMY KMHEMATHYCCKUX ypaBHCHHﬁ, OIIMCBIBAIOIIUX CBO60ﬂHO€ naJacHuc

2. 3amummTe CHCTEMY KHHEMAaTHUECKMX YPaBHEHWH, ONMCHIBAIONIIMX JBW)KEHHE Tejla, OPOLICHHOTO IO YIJIOM K
TOPU3OHTY

Jlekus 3. Kunemartuka ABUXKCHUA II0 OKPYKHOCTH. BpamaTeanoe JIBIDKEHHE. YTIIOBEIC
BEJIUYHHBI. B3anMOCBS3b MCKIAY JIMHEMHBIMU U YIJIOBBIMU BCJIIMYHMHAMMU. Cucrema KMHEMaTHYECCKHX
ypaBHCHHfI, OIMMCBIBAIOIHNX PABHOIICPEMCHHOC IBHUKCHHUEC 110 OKPYKHOCTHU

KoHnTponshsiit Bonpoc

1. Kakue Qusnueckue BETUYMHBI HA3BIBAIOTCS: MEPUOJOM BpallcHHs? vacToTod BpameHus? Kakas MexIy HUMHU
CyIIIECTBYET B3aUMOCBsI3h? Kak OHM CBsI3aHBI C YTIIOBON CKOPOCTHIO?

2. 3anumurte CUCTCMY KMHCMATHYCCKUX ypaBHeHHﬁ, OIUCBIBAIOMINX BPAMIATCIIBHOC NBUIKCHNUEC

Tema 2. lunamuka
Jlexmma 4. OcHOBHBIE MOHATUSI IUHAMUKHU. 3akoHEI HproToHA

KonTtponsHsliil Bonpoc

1. UYro m3ywaer nuHamuka? OXapaKTepu3ylHTe OCHOBHBIC IIOHATHS JUHAMHUKHI

2. Cohopmynupyiite Tpu 3akoHa HploTOHA. YKaXHTE YCIOBUS, ITPU KOTOPHIX OHU BBITIOTHSIIOTCS?

Jlexuus 5. Buasl cun B npupoze. Cuna BcemupHoro TsaroteHus. Cuna tspkectu. Bec tena. Cuna
ynpyrocty. 3akoH ['yka mpu negopmanusx pactskeHus (CxaTusi), cABUra, kpyueHus. CUiIbl peakiuu.
Cunel Tpenus. [IpuHumn otHocuTensHOCTH ["anmes. 3aKOH CII0KEHUST CKOPOCTEN

KoHTponsHbIil Bonpoc

1. CohopmynupyiiTe 3aKOH BCeMHpPHOro TsaroreHus? Kak ompenensercs yCKOpPeHHE CBOOOAHOTO MAaIACHUS Ha
MTOBEPXHOCTH JIFO0OOH IIaHETHI?

Kak cBs3anbI Mex Ty co00¥ 3aK0HBI [ 'yKa s pa3IimdHBIX BUIOB Aedopmartiii?

I[af[Te OIPEACIICHNUEC CUJIbI TAKECTH U BECa TCJla

B yeM 3akirouaeTcs OTIMYKME CUI peaKkuuu OT APYrux BUJAOB CUJI B HpI/IpO[[C?

IIpu Kakux ycIoBHUSX BO3HUKAET cuia TpeHus kaueHua? [IpuBeanrte npuMepsl

ITpu xakuX yCIOBHUAX BO3HUKAET cuiia TpeHus mokos? [IpuBennTe mpumMepsl

IIpn kKaKkuX yCIOBHSIX BO3HUKAET CHJIA TPEHUs CKoJbkeHus? [IpuBennute mpumMepsl

IIpn xaKkuX ycIOBUSIX BO3HHKAET cuiia Bsi3Koro TpeHus? Ilpusenure nmpumep

N B IR Il Il Il

B ueM 3akitouaeTcsi npuHIUN OTHOCUTENbHOCTH I Tanunesn?




Tema 3. 3akoH coxpaHeHusi UMIYJibca. PeakTuBHOE N1BM:KeHHe. 3AKOH JBHKEHHUs LIEHTPA
macc. PadoTa, MOIIHOCTB, JHEePrusi. 3aKOH COXPAHEHUsI MOJHOH MeXaHU4eCKOi SHePTruun

Jlekuua 6. Mexanudeckue cucteMbl. Mmmynbc. 3akoH coxpaHeHHs umIyibca. OQHOPOIHOCTD
npoctpaHcTBa. LleHTp Macce. 3aKOH JABMKEHUS LIEHTpA Macc. Y paBHEHHUE JBUKEHUS Tella IEPEMEHHON
Maccol. Dopmyna L{nonkoBckoro

KonTtponsHsliil Bonpoc

1. Kakue crcTeMbl Ha3bIBAIOTCA MEXaHUUCCKUMH? HpI/IBeZ[I/ITe IPUMEPbI MEXAHNUYCCKUX CUCTCM. HpI/I KaKuX YCJIIOBHUAX
BBITIOJTHACTCS 3aMKHYTOCTDH MEXaHUYECKOH CUCTEMBI?

2. Kakas (bI/I3I/I‘leCKa$I BCJIMYMHA HAa3bIBaCTCA I/IMHyHLCOM? HazoBute CANMHUIBI UBMEPCHHUA UMITYJIbCA

3. CdopmynupyiiTe 3aKOH COXpaHEHHs UMITyJbca. Kakoe CBOWCTBO NMPOCTPaHCTBAa NPHBOAUT K 3aKOHY COXPaHEHUS
uMIynbca’?

4. Kakoil pus3udecknii CMBICIT HECET 3aKOH IBIDKEHIS [IEHTpa Macc?

Jlexumss 7. Mexanuueckas pabora. MomHocth. OHeprus. Kunerndeckas sHeprus.
[TorennuanbHble U HEMOTEHLUaNbHble CWiIbl. IloTeHuManbHas >Heprus Tejaa B OJHOPOJHOM IIOJIE
TsoKkecTH. LleHTpasbHble CHITBI

KonTtponbHsIif Bopoc

1. Kakas ¢usnyeckast Belnn4rHa Ha3bIBACTCS MEXaHMYECKOW paboToi? B Kakux eanHHUIAX U3MEpSETCs MeXaHWYecKas
pabota?

2. Kaxkas Qusmveckas BemuYMHA HA3bIBACTCS MOIMHOCTHIO? B Kakmx emuHUIIAX H3MepsieTcss MOIMHOCTH? Ha dto
pacxoyeTcsl MOIHOCTh B MEXaHUYECKHUX YCTPOUCTBAaxX?

3. Kakas Qusnueckas BeTHYMHA HA3bIBACTCS dHEpruei? B kakux eInHUIAX u3Mepsercs?

4. Kakas ¢pusndeckas BeIWYMHA HAa3bIBACTCA KHHETHUYECKOW >Heprueit? UeMy paBHa paboTa 10 M3MEHEHHIO CKOPOCTH
Tena’?

Jlekuua 8. IloTeHuuanbHasi SHEPrusi TPABUTALMOHHOrO B3aumojaercTBus. [loTeHnmanbHas
SHEPrus yrnpyroi gedopmaiui. 3aKOH COXpaHEHUS MOTHONW MEXaHUYECKOW SHEPTUU

KoHnTponsnslil Bonpoc

1. Kakas ¢usnyeckas BeIMYMHA HA3bIBACTCsl MOTEHIMAILHON dSHeprueil? Kakue BUIbI NOTCHIMAJIBHOW 3HEPIHU
n3BecTHBI B Mexanuke? Kak onpezensiercs paboTa npu W3MEHEHHHN MOTEHINAIBHOM SHEpPruy Tena?

2. Kaxkas ¢usmueckas BeTHUNHA HA36IBACTCS IMOTHOW MEXaHIMIECKOW YHEPTrUei?

3. CdopmyaupyiTe 3aKOH COXPAHECHUS MTOJTHOW MEXaHHUECKOM dHepruu. Ha30BUTE yCIOBHUS BBIIOJHEHHUS 3TOTO 3aKOHA

Tema 4. JlnHaMuka BpamaTeJbHOr0 [BHKeHHMs TBepaoro tena. Crartuka. YcjoBus
paBHOBeCHS

Jlexuus 9. MomeHT cuibl. MoMeHT ummysbca. OCHOBHOE ypaBHEHHE JTUHAMMKYU BPALlaTEIIbHOTO
JBIKEHMSI. 3aKOH COXPAaHEHUs] MOMEHTa UMITYJIbCa

KonTtpompHbIil Bonpoc

1. Kakas ¢usudeckas BeTMUYMHA Ha3bIBaeTCsl MOMEHTOM cwiibl? Kakas ¢u3ndeckas BeTMYMHA Ha3bIBAETCSI MOMEHTOM
nmnynbca? HazoBuTe nX eMMHUAIBI M3MEpeHHs PU3HYECKUX BETUUUH

2. 3anummuTe OCHOBHOC YPaBHCHHE IWHAMHKH BPAIIAaTCIILHOTO NBM)KCHUSA. [IpM KaKMX YCIOBHAX 3TO YpaBHECHHUE
BBINOJIHAETCS ?

3. CodopmymupyiiTe 3aKOH COXpaHEHUSI MOMEHTA UMITyJibca. [Ipy KakuxX yCIOBHAX 3TOT 3aKOH BBIIIOJIHACTCS?

Jlekmmst 10. AOGcomoTHO TBepmoe Teno. KuHemaTwmka NBYOKEHHSI TBEpAOro Tena. MOMEHT
MMITyJIbCa BPAILAalOMIEroCcsi TBEPAOro Tejla C 3aKPEIUIEHHOM OChbio BpamieHusi. OCHOBHOE ypaBHEHHE
JTWHAMHKHU BPAIIaTeIbHOTO JBWYKEHUS TBEPJOTO TeJa ¢ 3aKPETUICHHOM OChIO BpAIllEHHUS

KonTtponsHBIi Bopoc

1. Ha3oBuTe KMHEMaTHYECKHE yCIOBUS, B KOTOPBIX JCUCTBYET (H3NUEcKasi MOAETh «aOCOIIOTHO TBEPAOE TEIIOY

2. JlaifTe onpeneneHe MOMEHTA UMITYJICA BPAIIAOIIETOCs TBEPIOTO TeNa C 3aKPETUICHHOMN OChI0 BPAIICHHSI

3. 3anumuTe OCHOBHOE YpaBHEHHE JIMHAMUKH BpallaTeIbHOTO ABMKEHHS TBEPJAOTO Tejla C 3aKPEIyIeHHOW OChIO
BpaICHAS




Jlexuus 11. MomeHT nHepuuu TBepaoro Tena. [IpuMepsl BHIYUCICHUS MOMEHTOB MHEPIIMH Tl
MpaBUILHON TeoMmeTrpuueckor ¢opmbl. Teopema ['roiirenca-llITeitnepa. Ilpumepsl Hcmoab30BaHMS
teopeMsl [ torirenca-IlIterinepa

KonTpomnsHbIil Bonpoc

1. I[af[Te OIpeACIICHNE MOMCHTA MHCPILIUU TBEPAOIrO TEJIa

2. Cdopmymupyiite Teopemy I toiirenca-1lItelinepa

3. Kak u xorna npumensercs teopeMy I toiirenca-1llteitnepa?

Jlexktmst 12. KuneTtndeckasi HEprusi BpamiaTteabHOTO IBMKEeHHS. PaGoTa mpu BpamareabHOM
JIBIOKEHUU. AHAJIOTHS MEXAY MNOCTYNaTeIbHbBIM M BpAaIllaTeJIbHBIM JBH)KEHUEM. ['MpOCKOm U €ro
CBOMCTBaA

KoHTponsnblit Bonpoc

1. UYemy paBHa KHHETHYECKas OJHEpPrus BpamiatenbHoro aBwkeHus? Ilmockoro nBmkeHus? BpamatensHo-
MIOCTYTNAaTEIbHOTO ABIKCHHS?

2. Kak ompenensieTcst paboTa mpy BpamaTeIbHOM JIBYKSHUHN ?
3. Kakoe MexaHHYECKOE yCTPOICTBO HA3bIBACTCS KapAaHOBBIM IOABECOM?
4. Kakoe ycTpoicTBO Ha3bIBAIOT THpockomoM? e m kak Mcmoib3yroT rupockon? I'me Bwl Oymere BcTpedatbes c

THPOCKOIIOM B CBOE# Oyyei npodeccuu?

Jlexmms 13. Cratuka. LleHTp TsxecTu Tema. Y cinoBust paBHOBecus. Teopus peiuara Apxumesna

KoHTpoibHbIH BOIpOC

1. Kakas Touka TBepJioro Tena HazbIBaeTCs IeHTpoM TshkecTu? Kak ompenensiercs meHTp TshkecTu TBepaoro tena? Kak
CBSI3aHBI MEXy COOOH IIEHTP TSHKECTH U IIEHTP Macc TBEPJOro Tena?

2. Kaxkoe cocTosiHHE TBEpIOTO TeNa Ha3bIBaeTcs paBHOBecreM? ChopMynupyiTe qBa yCIOBHS PABHOBECHS

Tema 5. Mexanuveckue koJiedanus. Boanbi
Jlexumss 14. VYpaBHeHus wManbix koneOaHuil. CBOOOJHBIE TapMOHUYECKHE KOJIeOaHUsI.
[Ipyx’uHHbIA ocuWLIATOP. Pusznueckuii MassTHUK. MareMaTHYeCKUi MasTHUK.

KonTtpomnsHbIil Bonpoc

1. Kakue kosieOaHHs Ha3bIBAIOTCSI CBOOOAHBIMHI FAPMOHUYECKUMU?

2. Uro B (1)I/I3I/IKG Ha3bIBACTCA TApMOHUYCCKUM OCIII/IJ'IJ'IHTOpOM? Kak OIPCACIIAIOTCA IMCPUOAbl U COOCTBEHHEIC YaCTOTHI
KoJieOaHui IPY>KUHHOTO, (1)I/I3I/I‘ICCKOF0 M MAaTEMaTHYSCKOT'O MasTHHKOB?

Jlexmus 15. 3aryxatomue konebanus. BeinykaeHHsle koneOanus. Pezonanc. ABTokoneOaHus.
[TprMepsl UCII0JIB30BAHUS MEXaHUUECKUX KOJIeOaHHH

KonTtpomnsHbIil Bonpoc

1. Kakue konebanus Ha3pIBatoTCs 3aTyxaomumu? Kak 3aBUCUT aMIUIUTYa 3aTyXalOIUX KOJIe0aHui oT Ko uimeHta
3aTyXaHus?

2. Kakune xoneOaHMs Ha3LIBAIOTCS BBIHy)K,HeHHBIMI/I? KOFH& U IOpU KaKUX YCIOBUAX MBI BCTPCUACMCA C SABJICHUCM
BbIHYKACHHDBIX kosebanuii? Kakoe siBjieHHEe HAa3bIBACTCS peSOHaHCOM?

Jlexkiust 16. Bomubl. XapakTepuCTHKH BOJIHBL. YpaBHeHHME Oerymield BoJHBI. BomHoBoe
ypaBHeHue. [Ipunimn cynepnosuiu BosiH. MnTepdepenius BoiaH. CTosune BOJIHBI

KonTtpomnsHbIil Bonpoc

1. UYro Ha3piBaeTCS BOJHOBEIM mporeccoM? UeMm BoiHa oTimyaeTcs OT KoieOaHusA? Kakyro (U3MYECKyr0 MPUPOLY
HUMEIOT BOJHBI? YeM OTINYaOTCs MPOJOIBHEIC U IIONEPEYHBIC BOTHBI?

2. Kakne BOdHBI Ha3pIBalOTCS rapMoHudecknmu? Kakne ¢u3nueckne XapaKTEpUCTHUKH OIMCHIBAIOT BOJHBI? B uem
3aKJII0YAETCs] SBJICHHWE CYNEPIO3UIK BoJIH? UTO Ha3pIBarOT BOJHOBBIM makeToMm? Kak ompexpemnsercs rpymnmoBast
CKOPOCTB BOJIH?

3. Kakwue BOJHBI Ha3bIBAIOTCS KOl"epeHTHI)IMI/I? Kak MoxHO 00ecreuuTs KOICPCHTHOCTb BOJIH?

4. Kakoe sBicHHe HaspBacTcs wuHTepdepeHiueir BomH? [me MBI BcTpedaeMcsi ¢ SIBJICHHEM WHTEpGhEpeHIMU
MEXaHUYECKHUX BOJIH?

Jlexuust 17. 3BykoBblie BoiHbL. Dddext Homrepa

KonTtponsHbIi Bopoc

[u—

Uro m3yuaet akyctuka? Kakoe siBlicHHE Ha3bIBAETCS 3BYKOM? yIbTpa3ByKkoM? HH(pa3Bykom?

2. B uewm 3axmogaercs apdexr Homrepa? Kaknumu ypaBHeHHIMHE nioaTBepkaaercs 3pdexr Jommepa?




Tema 6. MexaHHKA ;KHIKOCTEH U ra3oB
Jlexnuus 18. OCHOBBI THAPOCTATUKH

KonTtpomnsHslii Bonpoc

1. Yro uzyuaer ruapocratuka’?

2. YTto omuUCHIBacT ypaBHCHUE HEPA3PBIBHOCTH. [ 1ie MBI y ceOs JoMa yOexmaeMcsl B TPABUWIBHOCTH 3TOTO YPaBHEHHS?

3. Kakas Qu3nueckas BeTMUMHA HA3bIBACTCS NaBiIcHUEM? B Kakux eUHHIIAX U3MEPSCTCS aBJIeHUE?

4. Kakoe nmaBicHHE Ha3bIBalOT ruapocTatndeckuM? [lpu Kakux 0OCTOATENBECTBAX HEOOXOAWMO 3HATH 3HAYCHHE
THIPOCTATUIECKOTO YCIOBHS?

5.  Cdopmymupyiite 3akoH Apxumena

6. B uem 3akiroyaeTcst IpUHLIMI JEHCTBUS THIPABIMYECKOTrO mpecca?

Jlekuus 19. OCHOBBI THAPOAMHAMUKHU

KoHnTponsHbiil Bonpoc

1. UYro usyvaer ruipoMexaHuKa?

o

IIpu xakux ycioBusix BeinoiHsercs ypaBuenue bepnymnu? Kakue cneacrsust u3 3akona bepnyiiu Bri 3Haere?
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YeM xapakTepu3yIOTCsl peanbHble XuakocTu? JlaliTe ompeneneHue BsA3KOCTH. UeMy paBHA CWiIa BHYTPEHHETO
TpeHUs?

4. JlaiiTe onpeneneHue pexXUMOB TeueHUs xKuakocTel. Uto xapakrepusyet uncio PeitnHonbaca? [Ipu koHCTpyHupoBaHUH
KaKuX YCTPOWCTB, MPUOOPOB U T.II. HEOOXOIMMO YUUTHIBATh YKCII0 PeliHonbaca?

5. Kakas cuna Ha3piBaeTcsl cujiol J1060Boro compoTtuBieHus? Kakas cuia HaspiBaeTcs moabeMHO# cuion? Kak ona
nanpasneHa? [Ipu Kakux yCIOBHUSIX BO3HHKACT MobeMuas cuia? Kak 3To siBlIeHHEe UCIOIb3YyeTCsl B TEXHUKE?

Tema 7. UneanbHblii ra3. 3akoHbl HIeAJbHOr0 rasza. YpaBHenue Ban-nep-Baananbca.
IlepBbIii 3aKOH TEPMOAMHAMUKHU

Jlekmmst 20. IlpeameT W OCHOBHBIE TOHSATHS TEPMOJWHAMHUKHA M MOJCKYJSIPHONW (DU3HKH.
NneansHplii ra3. TepMoauHaMuyecKue IapaMeTpsl ra3a. YPaBHEHHE COCTOSHUS HUICAIBHOIO rasa.
N3onpoueccel. ['a3oBbie 3akoHbI. 3akoH JlabTOHA

KouTponsnsiil Bonpoc

1. Yro u3y4aer TepMoOJMHAMUKA M MOJEKyJsipHas guinka? Kak mMeTon (GU3MUEcKOro MOJeNMpOBaHHs NPOSBISETCS B
TEpMOIMHAMHUKE M MOJIEKYJIsIpHOH (pnsnke? Kakue (pusnueckne MOJIENN HCTIONIB3YIOTCS B TEPMOIMHAMUKE?

2. Kakas TepMoauMHamMHUecKas CHCTeMa Ha3bIBaeTCs 3aMKHyTo#? Kakyio (u3uueckyro Mojenb B TEPMOIUHAMHKE
Ha3bIBAIOT TEIOM?

3. Kakoe cocTosiHUE TePMOANHAMHYECKON CHCTEMBI Ha3bIBACTCA PABHOBECHBIM?

4. Kakas (l)I/IBI/I‘IeCKaH MOZCIb Ta3a Ha3bIBACTCA «HJACAJIbHBIM razom»? HpI/I KaKux YCJIOBUIAX I/I}IeaﬂI)HHﬁ ra3
MMOAYHUHACTCA 3aKOHaAM HJICaJIbHOI'O rasza?

5. Kakumu TepMOOMHAMHUYECKHMH ITapaMeTpaMHu omnmchiBaeTcs raz? Kakoe ypaBHEHHE CBS3BIBAET MEXIy COOOM
OCHOBHBIE TEPMOJIMHAMUYECKHE MMapaMeTphl raza

6. Ilpoanamu3upyiiTe KaJOpH4ecKOoe M TEPMHUYECKOE YPABHEHMsSI COCTOSHMS HAeaJbHOTO rasa. Kak yepes apyrue
TepPMOAMHAMHYECKHE NTapaMeTphl MOXKHO 3amucaTh Y paBHeHHe MeHnneneeBa?

Kak rpadudecku n300pakaroTcst U30IPOIECCh?

8. CodopmynmupyliTe ra30Bble 3aKOHBL. [IprBeanuTE MPUMEPHI HX UCTIONB30BAHHS B TEXHHUKE

9. Kaxkoe naBneHme HaspBaeTcs mnapruaibHbEIM? Chopmymupyiite 3akoH Jlanprona. IlpuBeanTe mnpuMepsl ero
HCTIOB30BaHUS B TEXHUKE

Jlexums 21. PeanbHble ra3pl. YueT COOCTBEHHOIO O0ObeMa MOJEKYNI. YYeT B3auMOJCHCTBHS
MOJIEKYJ. YpaBHeHHe BaH-nep-Baanbca u m30TepMbl peanbHOro rasa. IIpumMepbl MCHONb30BaHUSA
ypaBHeHus1 Ban-nep-Baansca

KonTtponsHslil Bonpoc

1. YeM oTnu4arOTCs peasibHble rasbl OT UACaIbHBIX?

2. 3anumuTe ypaBHEHUE cOCTOsHUS ra3a Ban-nep-Baanbca. Uem oHO oTinmvaercs OT ypaBHeHUsT MeHpeneeBa-
Knanetipona?

3. TlpuBenuTe npuMepsl HCIOIL30BAHUS ypaBHEeHUs Ban-nep-Baansca




Jlextmst 22. Buytpennss sueprusi. Pabora B Tepmoaunamuke. Termonepenava. KommuectBo
TEIUIOThI. DHTPOIHS

KonTtpomnsHslii Bonpoc

JaiiTe onpenenenre BHyTpEHHEH 3HEPTUU.

Kak moer ObITh H3MEHEHA BHYTPCHHSA 3HCpFI/IH?

Yt0 XapakTepu3yeT YnCiIo CTEHeHel cBoOOabI?

Kak onpenensiercs pabota B TepMOgiHAMUKE?

Nl Eal el R e

Kakoit ¢usmueckuii mporiecc Ha3biBaeTcs Temonepeaaucii? Kakue cnocoos! tTeronepenaun Ber 3naete? Kakyro
(bU3MYECKYIO BENNYMHY Ha3bIBAIOT KOJINYECTBOM TEIUIOTHI? B KaKMxX eIMHULIAX U3MEPSIETCsI KOJTMYECTBO TEIUIOThI?

Jlexust 23. IlepBblit 3ak0H TepMOAUHAMUKHU. [1epBbIif 3aKOH TEPMOAMHAMHUKH JJIST PA3ITUUYHBIX
POLIECCOB

KoHTponsHblil Bonpoc

1. Cdopmynupyiite nepBbiii 3aK0H TepMOAXHAMUKH. Kakoll (yHIaMEeHTaIbHBINH CMBICI HECET 3TOT 3aKOH?

2. Kak nepsblif 3aK0H TEPMOIUHAMUKH (OPMYITHPYETCS ST PA3IMIHBIX H30IIPOIIECCOB?

3. Kaxoii u3omporrecc Ha3piBaeTcs aguadbaTapM? [ e, B KaKMX MEXaHW3Max Halllell MprMeHeHne anuadaTHbI mporecc?

Tema 8. Termroemkoctb. Ilomurponnsie npoueccsl. Padora. JuTponus. Bropoi u Tperni
3aKOHbI TepMOAUHAMUKH. TenioBble MaIUHBI

Jlexums 24. OmpeneneHue TerioeMKOCTH. M30xopHas U wu300apHas TEIIOEMKOCTH.
[TonmutponHkie nporecckl. PaboTa mpu pa3anyHbBIX W30IpoIeccax

KouTponsHblil Bonpoc

1. Kakyo Gu3nveckyro BEIMUYUHY HAa3bIBAIOT TEIIOEMKOCThIO? Kakue BHABI TEIIOEMKOCTH NPHUMEHSIOTCS IS
mpakTraeckux pacderoB? Kakme cmocoOBl mTogBoma Temula K ra3o00pa3HOMy Telny CymecTBYoT? UYem oHH
otnuuarotcst? Kak o HaspiBaroTcs? Kak OTIHYAIOTCS yACTbHBIC TEIUIOEMKOCTH TN MPHU W30XOPHOM U H300apHOM
nporeccax? Kak oTiamgaroTcss MOJISIpHBIE TEITIOEMKOCTH TeJ IIPH W30XOPHOM M M300apHOM Iporieccax?

2. UYro ycraHaBimBaeT cooTHomieHne Maiiepa? B uem 3aximodaercss (HU3MUECKHI CMBICT YHHBEPCAJIbHOMN Tra30BOi
MIOCTOSIHHOM?

3. Kakue mpoiiecchl Ha3pIBAIOTCS MONUTPOHbIMU? [IpUBeANTE IPUMEPHI TOJUTPOIHBIX POLIECCOB B OKPYKAIOLIEM HAC
MHpE

Jlexms 25. DuTponus. ObpaTtuMbie U HeoOpaTUMBbIE MpoIecChl. BTopoit 3aKoH TepMOAMHAMUKH.
Tperuii 3axkoH TepmoauHamuku. TeruioBeie MammHbl U uX KIIZ. Teopema Kapno. KII/ naeansHOM
TEIJIOBOM MaIlMHbI

KonTtponsHslil Bonpoc

1. Kakyro ¢usndgeckylo BeNMMUMHY Ha3bpIBalOT SHTpormmed? B kakmx enmannax m3Mmepsercs »HTpomusa? Kakyio
(U3HYECKyI0 BENMYHMHY Ha3bIBAIOT TEPMOJMHAMUYECKON 3HTponuel? UeMy paBHO H3MEHEHHUE SHTPONUU?

2. Kakne nporneccsl Ha3pIBaloTcst HeoOparnumbivMu? TlpuBeauTe nmpuMepsl HeOOpaTUMBIX TporieccoB. Kakue mporecchl
Has3bIBatoTCst 00paruMbiMu? [IpuBennTe npuMepbl 00paTUMBIX MPOLIECCOB

3. Cdopmynupyiite BTOpOil 3aKOH TepMOIMHAMUKH. B uem 3akioyaercs ero GyHAaMeHTaIbHbIA CMbICI?
4. CdopmymmpyiiTe TpeTrii 3aKOH TEPMOIUHAMUKHU. B uem 3axirtogaercs ero GyHIaMEeHTaIbHBIA CMBICIT?
5. Yro mpencraBiser coboil TerioBas MammHa? Ilepeducinre OCHOBHBIC 3JIEMEHTHI JIFOOON TEIMIOBOH MAIIWHBI

MIEPUOINYECKOro AecTBYs U Ha30BUTE X HazHadeHue. Kak onpenensercss KI1J{ TeroBoit Mamuubl?

6. W3 kakux mnpoueccoB cocrouT uuka Kapno? Kak ompenensiercs KIIJ| nukna Kapuo? Iloyemy nuarpaMmbl
npoTekanus 1ukia Kapro ymodHo npeacrasisate B koopaunarax (T, S)?

Jlextuss 26. OcHOBBI MouekyisipHO# (usuku. OcHoBHOe ypaBHernnme MKT. Uucno creneHeit
cB0OOABI MOJIEKYJ. Teopema 0 paBHOpacHpeIeIeHHH SHEPTUH M0 CTENEHsIM CBOOObI. TerminoeMKocTH
UJICTHHBIX Ta30B U KPUCTAIOB C TOUKH 3PEHUSI TEOPEMBI O paBHOpACIpeIeICHUN

KonTtponsHbIil Bopoc

3anmmute ocHOBHOE ypaBHeHHEe MKT

Uto ycTaHaBIMBaeT TEOPEMa O PABHOPACIIPEACIICHUN SHEPTHH MO CTETIEHSIM CBOOOABI?

B gewm 3akmouaercs 3akon [rononra-I1tu?

hall Bl Rl e

UeMmy paBHa MOJHAS BHYTPEHHSS HEPIHs WACAITBHOTO rasza’ AToMoB KpucTamuioB? Kak onpenemnsroTcsi MOJIsIpHbIC
U30XOpHAsl U H300apHast TEINIOEMKOCTH Yepe3 CTEEeHU CBOO0bI?




Jlexumsa 27. PacnpeneneHne MoieKynl 1o ckopocTsaM. Pacnpenenenne  Makcsemia.
bapomerpuueckass  ¢gopmymna. PacmpeneneHne  MOJIEKYJ 1O  TMOTEHIUATBHBIM  DHEPTHSIM.
Craructrueckuii Bec (TepMOIWHAMUYECKAs BEPOSTHOCTH). DHTpomus. BTopoil um TpeTuil 3aKOHBI
TepMoauHAMUKHU ¢ ToukH 3peHust MKT. SIBnenus nepenoca. fIBineHus cMmaurBaHus, HECMAaUYMBaHUs U
cynepruapodoOHOCTH

KonTtpomnsHsIil Bonpoc

1. B gewm 3axmoyaercs GyHIaAMEHTAIBHBIN CMBICT OapoMeTprdecKol (opMyIIbI?

2. Kakue sBneHus B (I)I/ISI/IKG Ha3bIBAOTCA SABJICHUAMU HCpCHOC&? Kakue sBaenms NEepeHOCa Brr 3naere? Kakumu
BCJIMYMHAMMU OIIMCBIBAIOTCA SABJICHUA nepeHoca? Kakue 3ak0HbBI ONMCBHIBAIOT SIBJIICHUS HepeHoca?

Tema 9. OcHoBBI 1eKTpocTATHKH. OCHOBBI Teopuu moJisA. [IpoBOAHMKYN U THIIEKTPUKH B
IJIeKTPOCTATHYECKOM TOJIe

Jlexuus 28. 3aK0oH COXpaHEHUS AJIEKTPUUECKOro 3apsiaa. 3akoH Kyiona. Dnekrpuyeckoe mole.
HampsokeHHOCTH anekTpudeckoro moss. [IpuHiun cyneprno3unuu noiei. [ImoTHOCTh 2NeKTpruiecKoro
3apsaa. PaboTa ameKTpruecKoro moiis Mo nepeMeieHuro 3apsaa. [loTeHuan 3IeKTpuyecKoro moJs.
B3anmMmocss3b MCKAY HAIPSKCHHOCTBIO W HAIPSKCHUCM DJJICKTPHUYCCKOI'O I10JIA. HOTGHL{I/IaJIBHaSI
OHCPTHA CUCTCMEI 3apsA10B

KoHTponsHbIi Bonpoc

1. Yro mpencraBmser coboit 3apsa? Kaxoit 3apsn HaseBaloT sneMeHTapHbIM? Kakoe sBIeHHE Ha3bIBAIOT
aneKTpu3anuen? DIeKTPOCTaTHUECKON HHITYKITUEH?

2. B 4em 3aKJII09aeTCsi 3aKOH COXPAHCHUsI DIICKTPUYECKOTO 3apsiaa?

3. UYro ycranaBnuBaet 3akoH Kynona? 3anummte Gopmyity, onuchBamoLlyo 3akoH KynoHa B CKaJsIpHOM M BEKTOPHOM
BHUJIE

4. Kakyio gopMy CylecTBOBaHUsSI MaT€pUH HA3BIBAIOT IEKTPHUUECKUM ToseM? Kakumu XapakTepHCTHKaMu o0iagaer
JIEKTpHUEcKoe mojue?

5. Kaxkas ¢usudeckas BeTMYMHA Ha3bIBACTCS HAMPSDKEHHOCTBIO JIeKTpudeckoro moisa? Kak oHa ompenensercs
MaTematuuecku? B kakux enunuiax uamepsercsa? UeMy paBHa HaMPsHKSHHOCTH MOJIst ToYeuHOro 3apsaa? I[Tnockoctu?
JIByx minockocteii? Hutu? Ilycroro mapa?

6. Kakas ¢Qusnueckass BennuMHA Ha3bIBACTCS MOTEHIMAJIOM JyekTpudeckoro mois? Kak oH ompenensiercs
MaTeMmatnuecku? B xakux enuHunax uMepsiercsi? UeMy paBeH moTeHIMAN MoJIs ToueyHoro 3apsiaa? Hlapa?

7. Kak HampaBieHb! CHIOBBIC TMHUU HAIPSHXKCHHOCTH?
8. B yem 3akmrouaercsi (U3MYECKUII CMBICT TPHHIMIIA CYNEPIIO3UIMHN DJIEKTpHYECKuX mojerd? Yem oTiamyaroTcs
YpaBHEHUsI, ONKMCHIBAIOIINE IPUHIMI CYTIEPHIO3HINHN 3JICKTPUIESCKUX TTOJICH U151 HAPSDKCHHOCTH U JUISL IIOTEeHIraia?

9. Kakyw (pu3MYecKyI0 BEIMYHMHY HA3bIBAIOT JIMHCHHOW IUIOTHOCTBIO 3apsijia? MOBEPXHOCTHOW IUIOTHOCTBHIO 3apsiia?
00BEMHOM MIIOTHOCTHIO 3apsiia’?

10. Kak OINPCACIIACTCA pa60Ta QJICKTPUYCCKOTO MOJIA 1O MEPEMECIICHNUTO 3ap>1)1a?

11. Kak B3auMOCBsI3aHEI MCKIY coboit HAIPSKCHHOCTH U HAIIPSIYKCHUEC DJICKTPUICCKOI'O mnoJst?

12. Kak ompenensieTcsl MOTEHIMANbHAS HEPTusi ekrpudeckoro nois? Kak ompenensiercst mOTEHIMANbHAS YHEPTUs
CHCTEMBI 3apsI0B?

Jlexuus 29. OCHOBBI TEOPHUHU TOJIS

KonTtpomnsHsIil Bonpoc

1. Kakoii o0bekT B ¢usnke HazpiBaioT nosnem? CkamspueiM monem? Bekropueiv mnonem? Kakue maremaTuyeckue
OTIepaIy ONMCHIBAIOT CBOWCTBA CKAJSIPHBIX M BEKTOPHBIX HOJIEH?

2. Yro xapakrepusyer rpagueHt? Kak Bbrumcnsercss rpagueHT QyHKOuu? Jns cBsA3M KakuX (DU3NUECKUX BEIUYUH
UCIIONIb3yeTCs TPAJUEHT B MexaHuke? B anekrpocraTnke?

3. UYro XapaKTCpU3yeT MMOTOK BEKTOPHOT'O noig? Kak BeIUHCIIIETCS OTOK BCEKTOPHOT'O moJjs?

Uro xapakTepusyeT auBepreHnusa? Kak BeIYUCIAETCS AUBEPTECHITHS?

5. Urto xapakTepuzyeT UHUPKYJALKA BekTopHOro mojsA? Kak BbUHCHSETCS HUPKYIAIUS BeKTopHOro mons? Yto
YCTaHABIMBACT NUPKYJILIH BEKTOpA HAPSHKEHHOCTHU DJIEKTPOCTATHUECKOTO TOTIS?

6. Uto XapakTepu3yeT poTop BEKTOPHOTo nost? Kak BEYHCISIETCSI pOTOP BEKTOPHOTO MO ?

7. Coopmymmpytite Teopemy Octporpaackoro-Iaycca. J[as kakux AEHCTBUHA M ¢ KaKOH LENBIO MCIIONB3YETCs TeopemMa
Octporpaackoro-I'aycca?

*®

Cdhopmymupyiite Teopemy Crokca. J{is Kakux ISHCTBHI U ¢ KaKO¥ IENIbI0 UCTIONB3yeTcs Teopema CTokca?

9. Uemy paBen onepatop ["amunsrona? Kak oneparop ['amunbToHa cBsizaH ¢ rpaguentoM ¢yHkuun? C auBepreHimeit
BeKTOpHOT0 NoyIsi? C pOTOPOM BEKTOPHOTO TOJISI?

10. Chopmymmpyiite Teopemy Octporpaackoro-I'aycca mms smeKkTpocTathdeckoro mois. Kakyro XapakTepHUCTHKY
3IIEKTPOCTATHYECKOT0 OISl ycTaHaBIuBaeT TeopeMa Octporpanckoro-Iaycca?




Jlexuus 30. IIpoBOIHUKH U AMDIEKTPUKH B DJIEKTPOCTATUUYECKOM I10JIE

KonTtpomnsHbIil Bonpoc

—_—

Kakoe ¢usndeckoe sSBICHUE HA3BIBACTCS IICKTPOCTATHUCCKOW UHIYKIMEnH? [ e mpuMeHsIeTCs: 3MeKTpOoCTaTHYSCKast
WHIYKIWS?

2. Kaxkue BemiecTBa Ha3bIBAIOTCS NpoBoaHWKaMu? Kakumu cBoiicTBamu 00damaroT mpoBogHuku? Hammdme kakwmx
4acTHUI[ 00YCIOBIUBAIOT MPOBOIAIINE CBOMCTBA?

3. Kakue BeriecTBa Ha3bIBAIOTCS AMANeKTprKkamu? Kak cTpoeHHe MOJCKYJT U aTOMOB BEIECTBA BJIMSACT Ha CBOWCTBA
TIUDIICKTPUKOB?

Kakas ¢pu3nueckas xapakTeprCcTHKa CpeIbl HA3bIBACTCS TUAIIEKTPUIECCKOM MMPOHUIIAEMOCTHIO?

5. Kakoe ¢usnyeckoe siBIIeHHE HA3bIBAETCS JEKTPOEMKOCThIO? Kak BBIYMCISIETCS AJIEKTPOEMKOCTh MpoBOAHUKA? B
KaknX eIMHMIax u3Mepsiercs? Kak BerancisieTcs 3J1eKTpOeMKOCTh c(hephl HiTH mapa’?

6. Kaknme ycrpoiicTBa Has3bIBalOTCS KOHIACHcaTopamu? Kak BBMHCIAETCS 3IEKTPOEMKOCTh  KOHAEHcaTopa?
CchopmynupyiiTe 3aKOHBI IOCJIEI0BATENLHOTO0, TTAPAJIIEIBHOTO U CMEIIAHHOTO COSJMHEHHSI KOHIEHCATOPOB

7. UYro onmceiBaeT Bekrop nomspuzanuu? Kak onpenensercs Bekrop nomspusanun? Chopmynupyiite Teopemy ['aycca
JUTSL BEKTOpA TOJIIPH3aIiN

8. Uro omnuchiBaeT BekTop AiekTpuueckoit uuaykuun? Chopmysupyiire Teopemy ["aycca Juis BeKTOpa dIeKTPHYECKOM
WHIYKIUH

9. Kak cBs3aHBI MCKIY coboii JAUBJICKTPUYCCKasA MPOHULAEMOCTDb U TUIJICKTPUICCKasd BOCHpI/II/IM‘-II/IBOCTI)?

Tema 10. IlocTosAHHBII JIeKTPHUYECKUH TOK. JJIeKTPUYECKH TOK B Pa3JIMYHBIX cpeaax

Jlexuusa 31. Onexrpuueckuid Tok. Cuna toka. IIMOoTHOCTE TOKA. YpaBHEHHE HENPEPHIBHOCTH.
3akon Owma s ydyactka mermu. Comporusienume. 3akoH Owma B nuddepeHnmaibHOl  dopme.
Croponnue cuibl. DJIC. 3akon Oma 1711 HEOJHOPOAHOIO y4acTKa LENU. 3aKOHBI MOCIEA0BATENIBHOIO
¥ TIapaIJIeNIbHOTO COeTUHEeHNUs TpoBoXHUKOB. [IpaBuina Kupxroda ans pa3BeTBieHHbIX Heneid. Paborta
Y MOIIHOCTB TOKa. 3akoH /[xoyis-Jlenna

KonTtpomsHbIii Bonpoc

—_—

Kaxkoe ¢u3ndeckoe siBIeHHE HA3BIBACTCS ICKTpUIeCKUM TOKoM? Kakas Qu3mdeckas BelTMYHHA HA3BIBACTCS CHIIOHN
ToKa? B Kakux euHHIIAX U3MepsieTcs cuia Toka?

Kakas q)HBI/I‘IeCKaﬂ BEJIMYMHA Ha3bIBACTCS INIOTHOCTHIO TOKa? B xakux CANHNIAX U3MCPACTCS INIOTHOCTD TOKa?

Yro onuckiBaeT YpPaBHCHUC Hepa3pLIBHOCTI/I?

Cdopmymupyiite 3akon OMa [T ydacTKa [EenH

Kakas (bn3nqecxa${ XapaKTCPUCTHKA HA3bIBACTCS COHpOTI/IBHeHI/IGM? B kaxux CAVHHIIax I/I3M€p${eTC${?

Coopmymupyiite 3akon Oma B muddepennnansHoit Gopme

A Dl Pl Bl

Kakue cunbl HasbiBatoT cropoHuumu? [IpuBeante npumMepsbl cropoHHuX cui. Yro xapakrtepusyer DJIC? B kakux
equnnnax umepsercs I1C? Chopmynupyiite 3akoH OMa 7151 HEOTHOPOTHOTO YYACTKA IICTTH

8.  CdopmynupyiiTe 3aKOHBI TOCJICAOBATEIHLHOTO M MAPAJLICIIEHOTO COSAMHEHIS TPOBOTHUKOB

9. Cdopmymupyiite npaBuina Kupxroga 1ist pa3BeTBICHHBIX IeTel

10. Kak BpHucisioT paboTy M MOMIHOCTh TOKa? B KakuxX emuHHIAX H3MEPSIOTCS pabdoTa M MOIIHOCTH TOKa?
Cdopmynupyiite 3akon [Ixoyns-JleHna B uHTerpanbHoi u auddepeHpansHoi popme

Jlexmmst 32. DaeKTpUYECKUN TOK B Pa3IMYHBIX CpeIax

KonTtponbHsIif Bopoc

HasoBute yciioBHs CyIeCTBOBaHHsI SJIEKTPHUECKOT0 TOKa B JTI000H cpefie

OxapakTepu3yiTe IPOBOIHUKH IIEPBOI0, BTOPOTO U TPETHEro poza

Kaxoii onbIT TIOATBEPKIAACT KIIACCHYECKYIO DJIEKTPOHHYIO TCOPHUIO IIPOBOIUMOCTH METaJLIOB?

bl el Bl o

CdhopmymupyiiTe OCHOBHBIC 3aKOHBI JIEKTPHUYCCKOTO TOKA B KIACCHYECCKOH 3JICKTPOHHOW TCOPHH MPOBOJUMOCTH
METaJUIoOB?

5. Kakyro BenmuuHy Ha3bIBalOT pabOTOH BBIXO/a JIEKTPOHA U3 MeTauia B BakyyM? Uemy paBHa paboTa Beixona? Kakoe
SIBJICHWE Ha3bIBaeTCsl JJIEKTpOHHOU smuccuei? Kakoe siBieHHe Ha3bIBae€TCS TEPMOINIEKTpOHHOU smuccuein? I'ne
MIPUMEHSETCS] TEPMOIICKTPOHHAST SIMUCCHUS?

6. Kaxkoe sBieHne HasbBaeTcs (OTOINMEKTPOHHON sMmuccuen? ['me mpumensercs ¢otosmexrpoHHas vmccusa? Kakoe
SIBJICHUE HAa3bIBA€TCSI BTOPUYHOM BIIEKTPOHHOH sMuccueit? e mpumeHsieTcss BTOpHYHAS 3JIEKTPOHHAsE 3MHUCCHs?
Kaxoe siBeHue Ha3bIBa€TCSA aBTOIEKTPOHHOM dSMuUccUei? I' e mpuMeHsieTcss aBTOIEKTPOHHAS YMUCCHSI?

7. Kaxkue gacTuIpl IPOBOAAT IEKTPUUECKU TOK B razax? Kakyro BeIHMYMHY Ha3bIBAlOT SHepruei nonmsannu? Kaxoe
SIBJICHUE Ha3bIBACTCSI Fa30BBIM pa3psiioM?

8. Kaxoe cocTosiHHe BemiecTBa Ha3bIBaeTcs miazMoi? OxapakTepusyiiTe CBOWCTBA MIa3Mbl?

9. Kakue BCIICCTBA HA3bIBAOTCA HOHprOBO}IHI/IKaMI/I? Kakue YacCTUllbl MOPOBOAAT SHGKTpI/I‘IeCKI/Iﬁ TOK B




monynpoBonHuKkax? Kakme mnpumecn yBEIMUYMBAIOT KOHLEHTPAIMIO CBOOOJMHBIX 3apsDKEHHBIX YacTHIl B
MIOJTYTIPOBOTHUKAX ?

10. Kakme BemiecTBa Ha3bIBAIOTCA deKTponuTamu? Kakoil mporecc Ha3bIBaeTCA MIEKTPOIUTHYSCKON JHUCCOIHAIACH?
OnekTponusom? OOOCHYHTE MEXaHHU3MBI MPOTCKAHUS 3THUX MPOIECCOB. B WeM 3akirouaeTcs KIIaCCUYECKash TEOPHUs
aneKkTponuTHaeckon aucconnarmm? Chopmynupyiite 3akon Dapanes

11. HpI/IBCZ[I/ITC MPUMEPBI BPEAHOTO IJIA AEATEIIBHOCTU YE€JIOBEKA IPOSABJICHUA IJICKTPOJIM3a

12. Yro takoe Bakyym? KakoBbl yCI0BUS IPOTEKAHHsI MEKTPUUECKOTO TOKA B Bakyyme?

Tema 11. MaruuTHoOe noJsie u ero cBoiicrea. MarHuTHoe moJie B BemecTse

Jlexuusa 33. MaruutHoe B3auMMOZEHCTBHE TOKAa. MarHuTHas MHIyKUUS. MarHUTHBII MOMEHT
noJjisi. MaruuTHas npoHUI@eMocTh cpenpl. [IpuHIMN cynepno3uuuu Uis MarHUTHOTO MOJIA. 3aKOH
Awmrepa. 3akoH buo-Casapa-Jlannaca. MarautHoe nosne npsAMoro Toka. MarHuTHoe IoJie B LIEHTpe
KpyroBOro Toka. B3amMopnencTBrue mapajuiesibHbBIX TOKOB. MarHMTHOE IOJ€ IBHKYIIETOCS 3apsza.
O¢pdexr Xomna. ITotok Bekropa MarHuTHOM mHAykuuu. Teopema Octporpaiackoro — Iaycca ms

MAar"HuTHOI'O ITOJIA. I_[I/IpKy.HSIHI/ISI BCKTOpa MarguTHOM HHAYKIUA B JJI1 MAroHuTHOT'O IOJII B BAKYYyME

KoHTponsHbIi Bonpoc

1. Ha3soBure YyCi10BUA CYyIIECTBOBAHUA MAalrHUTHOI'O I1OJISL

2. Kakas ¢usndeckass BenMUMHA HA3bIBae€TCS MAarHWTHOM WHAykuumed? Kak ompezpensercs HampaBieHHE BEKTOpa
MarHUTHON MHAYKIUHN?

3. Yemy paBeH MOMEHT CHJI, JCHCTBYIOIINX HA KOHTYP C TOKOM CO CTOPOHBI MAaTrHUTHOTO TTOJISI?

4. Yto xapakTepu3yeT MarHUTHAas IPOHUIIAEMOCTh CPEAIbI?

5. B uewm 3axioyaeTcs NPUHLIMI CYHEPHIO3ULIUH I MATHUTHOTO T10JIsA7

6. Cdopmymupyiite 3akon Amrepa. Kak onpezensiercs HarpaBieHue Ciiibl Amrepa?

7. Cdhopmymupyiite 3akon buo-Casapa-Jlammaca?

8. Coopmymupyiite 3akon Jlopenna. Kak onpenensiercst Hanpasinenue cuisl Jlopenma?

9. B uem 3axmouaercs 3¢ ekt Xomna?

10. Kakas ¢usndeckas BemTUYWHA Ha3bIBACTCs TOTOKOM BEKTOpa MAarHUTHON wHAyKIuenr? Kak ompemensercss MOTOK

BEKTOpa MAarHUTHOW MHITyKITUH?

11. Cdhopmymupyiite Teopemy Octporpazckoro — ['aycca st MarHUTHOTO HOJIA

12. Chopmynupyiite TeOpeMy O HIUPKYJISLUNA BEKTOpAa MAarHUTHON MHAYKIMH JUIsi MAlHUTHOTO TIOJISl B BAKyyMe

13. Kak ompenensercs paboTa 1o IepeMeIIeHNI0 IPOBOIHNKA C TOKOM M KOHTYpa ¢ TOKOM B MarHUTHOM T10Jie?

Jlexuus 34. IToTok U AUBEpreHIMs MarHUTHOTO MoJid. OCHOBHbBIE YpaBHEHHSI MarHUTOCTATHKH.
Pabora mo mepemermieHHI0 MPOBOAHMKA C TOKOM B MarHuTHOM moje. PaGora mo mepememieHuro
KOHTYpa C TOKOM B MarHuTHoOM rosie. J[ua- u mapamaruetuku. HamaranuenHocts. O600111eH1e 3aK0Ha
nonHoro Toka. Ilpupoma ¢eppomarnermsma. Pabora mo nHamarHumumBaHuio. KpuBas rucrepesmuca.
Temmneparypa Kropu

KonTtpomsHbIil Bonpoc

[To xakuM MpU3HAKaM pa3NUyaloT AHa-, apa- U GeppoOMarHeTUKU?

CopmynupyiiTe 3aK0H MOTHOTO TOKA B UG depeHaIpHoil Gpopme

Copmymupyiite Teopemy ["aycca as MAarHUTHOTO TIOJS

Sl el Rl e

OOBsicHUTE KPUBYIO TUCTEpE3uca st (heppOMarHETHKOB

Tema 12. SIBj1eHue 3JIEKTPOMATHUTHON MHAYKIHH
Jlekuua 35. SBnenue snexkTpoMarHuTHOM wuHAYKUMH. I[IpaBuno Jlenna. CamMoMHIYyKIHS.
NHyKTUBHOCTD

KonTtpomnsHbIil Bonpoc

1. B uem 3akirouaetcs siBICHUE IEKTpOMarHuTHOH unaykiuu? Chopmynupyiite 3akon Dapanes

2. B uyem 3akmouaercs npasuiio Jlenua?

w

B dem 3axmiodaercs sBieHHE caMOMHAYKIHH? Kakyio BenwdWHy Ha3bIBalOT MHAyKTHBHOCTBIO? Kakyio poib
BBINOJIHSAET HHAYKTUBHOCTh B AIEKTPOMArHUTHBIX Npolueccax? B kakux elnHUIIaX U3MepsIeTCss MHIYKTUBHOCTh?

4. UYemy pasna DJIC camonnaykuuun? Kak Hampasnena I/1C camonHayKum?




Jlexuust 36. DHeprusi U 00beMHasi IUIOTHOCTh SHEPTUM MArHUTHOTO MoJisi. TOKM cMelleHus.
O06001IeHNe 3aKOHA TIOJTHOTO TOKA JJIs MEPEMEHHBIX MMOJIeH

KonTtpomnsHslii Bonpoc

1. Kaxk onpenensercs pabota, KOTopasi HAET HA YBEIUUCHNE SHEPTUH KOHTYPa C TOKOM?

2. Kak ompenensieTcst sHeprust MAarHUTHOTO MO ?

3. Yo xapakrepu3yeT o0beMHas IIOTHOCTh dHeprun? YeMy paBHa 00beMHas IIOTHOCTh SHEPTHH AIEKTPOMArHUTHOTO
rmosi?

4. Kak onpezensieTcsi BEKTOP JIEKTPUUECKOTO CMEUICHHUS?

5. Kaxko#i ¢puznueckuii paxT oTpaxkaeT 3aKOH MOJHOTO TOKa?

Tema 13. Cucrema ypaBHennii MakcBesia. JJeKTPOMarHMTHbIE KOJIeOAHUSI M BOJIHbBI

Jlekmust 37. Cucrema ypaBHeHuit MaxkcBema. KoneOGatensHblit  koHTyp. Ilomydenue
ANIEKTPOMArHUTHBIX BOJH. [[uddepeHnuanbHoe ypaBHEHHE SJIEKTPOMArHUTHOW BOMHBL. (CBOWCTBa
AJIEKTPOMATHUTHBIX BOJIH. DHEPIHsl 3JIEKTPOMArHUTHBIX BOJIH

KonTtpomnsHsIil Bonpoc

1. 3amummmure cucreMy ypaBHeHHH MakcBeiuia B quddepeHnnansHoil n naTerpansHoi Gopme. UTo yTBEpKAaeT Kaxaoe
13 ITUX ypaBHEHUN?

3anummure MaTepHUaJIbHbIC YPaBHCHUS. B yem 3akimrouaercs (1)1/13I/I‘~IGCKI/II\/'I CMBICJI OTHUX ypaBHeHHﬁ?

Yro Ha3bIBaeTCs KojeOaTeIbHBIM KOHTYpoM? HadepTure cxemMy Koe0aTeIbHOTO KOHTYpa

Kakxumu cBolicTBaMu 0071a/1at0T JIEKTPOMArHUTHBIC BOJIHBI?

Kak ompenensieTcst 3HEPIHs 3JE€KTPOMATHUTHBIX BOJIH?

ANl Pl el B

B uem 3akmovaercst pu3muecKuii cMbIc BekTopa Y Moa-IloitHTHHTA?

Tema 14. IlepemeHHbBI TOK

Jlekuusa 38. IlepeMeHHbI TOK. AKTUBHOE, HHIYKTUBHOE, EMKOCTHOE M MOJHOE CONMPOTUBIICHUE
[enu TepeMEeHHOro Toka. 3akoH Oma i mepeMeHHOro Toka. Pa3HocTu (a3 Mexay TOKOM H
HaNpsDKEHUEM B IEMsIX NepeMeHHoro Toka. [leiicTByromee U 3ppekTUBHOE 3HAYEHUE CHUIIBI TOKA U
HaIpsHKEHUA

KoHnTponsnsiil Bonpoc

1. Kaxoii Tok Ha3eiBaeTcs nepeMeHHbpIM? Chopmymupyiite 3akoH OMa ISl TepeMEeHHOTO TOKa

2. Yewm oriamyaroTcs AeHCTBYONIHE M 3P PEKTUBHBIEC 3HAUCHHUS CUIIBI TOKA U HAIIPSDKEHUS?

3. Kak ompenensercss MOIIHOCTh, BBIIENseMas B IIETIH IepeMeHHoro Toka? Kax ompenensercss Kod(pQGHUIHEHT
MOIITHOCTHU?

Jlektmst 39. AKTHBHas, peakTHBHas ¥ TIOJIHAasS MOIIHOCTh. Tpanchopmarop. Ilepemaua
AJIEKTPOIHEPIHH HAa PACCTOSIHUE

KonTtpomnsHsIil Bonpoc

1. YeM OT/IMYAIOTCS TOBBINAONIMA ¥ TMOHIKAOMNM TpaHchopmarop? YUTo xapakrepusyerT KoOd(QHUIMEHT
Tpanchopmarmu’?

2. Kakue pusnueckue SABICHUSA M 3aKOHBI JIXKAT B OCHOBE TIEPEIayy JICKTPOIHEPTHH HA PACCTOSHHE?

Tema 15. OnTuka. OcHOBHBIE 3aKOHBI reoMeTpUYecKoil onTuku. Poromerpust

Jlexiust 40. CBeT Kak 3J€KTPOMArHUTHAs BOJIHA. 3aKOH HPSMOJMHEHHOTO pacHpoCTpaHEeHUs
CBeTa. 3aKOH HE3aBUCHUMOCTH CBETOBBIX JIydeil. 3aKOH OOpaTMMOCTH CBETOBBIX Jyd4el. 3aKoH
OTpa’KeHHsI CBeTa. 3aKOH MPEJIOMJICHHUs CBeTa. SIBJIeHNE MOJTHOTO BHYTPEHHEro oTpaxkeHus. [lpuniun
®epwma. JInnzel. Xox sydeid B IMH3aX. 3epkana. X0 JIydel B 3epKajiax

KonTtpomsHbIi Bonpoc

UYro n3ydaet ontruka? Kakue 1Ba OAX0/a K U3YUEHHUIO ONITHYECKUX SBICHUI pacCMaTpUBAIOTCS B ONTHUKE?

Uro npencrasiser coboit cBer? Kakas sHepreTndeckas XapakTepUCTHKA CBETa SBJISETCS B ONTHKE OCHOBHOM?

Yro xapakTepu3yeT HHTEHCUBHOCTB cBeTa? UeMy paBHAa HHTEHCHBHOCTD JJIEKTPOMAarHUTHON BOJIHBI?

el R

Uro ycTaHaBIMBaeT MoKa3aTeib MpeiaoMieHus? UTo XapakTepu3yroT aOCOIMIOTHBIM W OTHOCHTEIBHBIN MOKa3aTelH
npesiomieHus?




W

Cdhopmynmupyiite 3aKOH MPSIMOJHHEHHOTO PACIpPOCTPAaHCHHS CBETa, 3aKOH OOPAaTHMMOCTH CBETOBBIX JIyYeH, 3aKOH
OTpa’KEHUsI CBETA, 3aKOH MPEIIOMIICHHUS CBETA

6. Kaks COBPEMCHHOM MPONU3BOACTBC U TCXHOJOTUAX UCIIOJB3YHOTCS 3aKOHbBI FGOMG’I‘pH‘IeCKOﬁ OITHKH?

=~

3anmmmre Gopmyty Tonkoi mH3bI? Kak aTa opmyra 3anuceiBaeTcst 115 paccenBaromei TMH3b1?

8. Kaxkue Buabl 3epkan Bpl 3naere? Kakumu BennuMHamMu XapakTepusyloTcs 3epkana? M3o0pasute xoxa sydeil B
3epkasiax. OOBACHUTE CBOH YEePTEK

Jlexnus 41. dotomeTpust

KonTtpomnsHsliil Bonpoc

1. Kakne Buapl GU3NUECKUX BEIUYNH UCIIONIB3YIOTCS B (hoToMeTprun? UTO OHM XapaKTepU3yIOT?

2. Kakas pusnueckas BennunHa Ha3bIBAE€TCs IOTOKOM M3JTydeHus1? B Kakux BeTHMYMHAX U3MEPSETCS NOTOK M3JIydeHUs ?

3. Kakas ¢usnyeckas Benn4rnHa Ha3bIBACTCS CHEKTPAIBHON IJIOTHOCTHIO?

4. Kakas 0COOEHHOCTH YEJIOBEYECKOTO TJjIa3a XapaKTepH3YyeTCs CIIEKTPAbHOM YyBCTBUTEIBHOCTHIO TIiaza? Yto
XapaKTEpU3yeT OTHOCUTENbHASI CIIEKTPAIbHAs 1yBCTBUTEIBHOCTH I1a3a?

5. Kakas ¢uszuyeckass BelMYMHA Ha3bIBAETCS HSHEPreTHYECKOW CBETUMOCTBIO? B Kakux BeNTMUMHAX H3MEpPSETCs

OHCPIreTUICCKas CBETHUMOCTh?

6. Kakas ¢usuueckas BeIMYMHA HA3bIBACTCS DHEPreTUUECKON CHIION cBera? B Kakux BelMUMHAX H3MeEpseTcs
SHEpreTUIecKast Cujia cBeTa’?

=~

Kakass ¢wusmueckas BenMdMHA HA3BIBACTCS JHEPIETHUECKON spKkocThio? B  KakWx BeIWYMHAX H3MEPSETCS
9HEepreTuyecKas sipkocTb?

8. Kaxas pusuueckast BenmunHa Ha3bIBaCTCs CHIIOHN cBeTa? B Kakux BemTMUMHAX M3MEpsETCS CUIla cBeTa?

9. Kakas (1)I/I3I/I‘IeCKaSI BEJIMYMHA HA3BIBACTCS CBETOBBIM HOTOKOM? B kakmx BeamuuHax HU3MEPSCTCA CBETOBOM IOTOK?

10. Kakast ¢usmyeckass BelMUnHa HA3bIBACTCS OCBEIICHHOCTHIO? B Kakux BeNMUMHAX HM3MEpSETCS OCBEIICHHOCTH?
BeiBecTr (hOpMyJTy OCBELICHHOCTH, CO3/1aBAEMOI TOUEUHBIM HCTOUHHKOM.

11. Kaxkas ¢usmueckas BeTHINHA HA3bIBACTCS CBETUMOCTHIO? B KakuX BemTMUWHAX U3MEPSAETCS CBETHMOCTD?

12. Kakas ¢usnyeckast BenndnHa Ha3bIBAETCS APKOCTHIO? B Kakmx BeHMUMHAX U3MEPSIETCS SIPKOCTH?

Tema 16. BoinoBasi onTuka

Jlekuusa 42. [Ipenmet BOJTHOBOM ONTUKU. MeTo BEKTOPHBIX auarpaMm. OnTuyeckas pa3HOCTb
xona. Ilpumepsl nByxiydeBoil uHTepdepeHmu. [IByxiryueBass umHTepdepeHus no cxeme FOHra.
WNurtepdepeniins Ha TOHKWX IUIeHKaX. [losockl paBHOW TOJIIMHBI M paBHOrO HakioHa. Koisbia
Heiorona. MuoronyueBast untepdepenius. BpemenHas 1 MpOCTpaHCTBEHHAs] KOTEPEHTHOCTH BOJIH.
Bpewmsi, pagnyc u 00beM KorepeHTHOCTH. MeTos 30H Dpenerns

KoHnTponsHbiil Bonpoc

1. Kakue BONHBI Ha3bIBAIOTCS KOTEPEHTHBIMU? HEKOTepeHTHBIMH? HazoBHTE yCIOBHS MaKCUMyMOB M MHHHMYMOB
naTepdepennnu. Kak npu 3ToM H3MEHSIETCSl HHTEHCHBHOCTD 3JIEKTPOMATrHUTHOM BOJIHBI?

2. B uewm 3axmouaercs npuHuu [roiirenca? npunnun I'roiirenca-dpenens?

3. Kakoe sBIcHUE Ha3bIBAIOT HHTephepeHImel ceeta? nud)pakimeii cBeta? Ha30BUTE YCIOBUS X MOSBICHUS

Jlexumsa 43. Judpakuus Ha mnpocThix sKpaHaX. [udpaxkmus OpayHrodepa Ha MLIEINH.
JudpakimonHas pemierka U ee xapakrepucTuku. [lomspuzamms csera. Ilomsipuzanus cBeta mnpu
OTPa)KEHNUHU OT MOBEPXHOCTH IMUAJIEKTPUKA. [[BOMHOE JTydenpenoMIIeHHE

KonTtpomnsHsIil Bonpoc

1. B uem paznmuuue qudppakuun Openens u qudpaxuun Opaynropepa?

0

Kakoe yctpoiictBo HasbiBaeTcs mudpaknnoHHON pemieTkoi? Yemy paBeH mepno] AM(PAKIHOHHOW pemeTKn?
CdopmynupyiiTe yCIIOBHS MakCMMyMa M MHHUMyMa JTU(pakinOHHON perieTkn? UTo XapakTepH3ylOT yrjioBas M
JIMHEIHAS TUCIIepCHs, pa3peIaromas CiocoOHOCTh MU(PAKIMOHHOM pereTkn? B uem 3akimrouaercst Kpurepuit Panest?

3. Kaxoe sBneHHe HA3BIBAIOT Mosipu3anueii cBera? Kakoil cBET Ha3BIBAIOT JIMHEHHO TOISIPU30BAHHBIM? AIUIHIITHICCKA
MOJISIPU30BaHHBIN?  IPaBONOJIAPU30BAHHBIN?  JIEBOMOJSPU30BAHHBIN? €CTECTBEHHO MNoJspu3oBaHHbI? Kakue
yCTpOWCTBa Ha3bIBarOT nojsipusatopamu? Chopmynupyiite 3akoH bprocrepa, 3akon Maioca

4. B uem 3akirodaercs SBJICHHE JBOWHOTO JydenpenomieHus? Kakue BenecTBa Ha3bIBAIOTCS ONTHYECKH aKTUBHBIMU?
B gem 3akirowaeTcs sBICHHE TOBOPOTa INTOCKOCTH Toisipu3anun? B yem 3akimodaercs ¢ et Dapanes?




Tema 17. DneMeHTHI KBAHTOBOW M aTOMHOM Gu3uku. Kopnycky/asipHO-BOJIHOBOM qyaau3M.
JeMeHThI (PU3UKH KOHTAKTHBIX SIBJIEHU I

Jlexuus 44. TemnoBoe M3Iy4YEHHE M €r0 XapaKTEPUCTUKH. 3aKOHBI TEIUIOBOTO H3IIyYEHUS.
OOBsicHEeHHE 3aKOHOB TeII0BOro u3iyueHus. Ksantosble nocrynatsl bopa

KonTtpomnsHslii Bonpoc

Kaxoii npouecc HazpIBaeTCsl TEIJIOBBIM M3nydeHrneMm? Kakue Buabl TernaoBoro nuznydeHust Bel 3Haere?

Yro xapakTepu3yeT NOrJoImaTeabHas CIOCOOHOCTH?

Kakast ¢u3nueckast MOENb Ha3bIBACTCS aOCOTIOTHO YSPHBIM TelIOM?

bl el A e

Cdhopmymupyiite 3akon Ctedana-boxpimana, 3akon Kupxroda, 3akon cmenienns Buna, BTopoit 3akoH Buna. B uem
3aKiIroYaeTcs (PU3NUECKU CMBICI 3aKOHOB TETUIOBOTO M3JTy4eHHS?

hd

Cdopmymupyiite kBaHTOBBIE TOCTYIaTH bopa. Uto oHNM ycTaHaBIHBatOT?

Jlexuust 45. PentrenoBckoe u3nyueHue. Buemnuilt pororddext. @oToHsl. Macca U UMITYJIbC
dorona. Dddextr Komnrona. Onsit Pezepdopaa

KoHnTponsnslil Bonpoc

Kakoe u3myueHne Ha3pIBalOT peHTTeHOBCKUM? Kak U rzie 3T0 u3iy4eHne IpruMeHseTcst?

Kaxoe sBiienne HazpiBaroT BHEITHUM (poTodpdexTom? Chopmynupyiite 3akoHBI PoTOIPPEeKTA.

1
2
3. Kak onpezensiorcs Macca 1 IMITYJIbC OTOHOB?
4. B gewm 3axmouaercs apdext Komnrona?

Jlexuus 46. IlpaBwio kBaHTOBaHMs. CKOpPOCTH 3JIEKTPOHA Ha CTAIl[MOHAPHBIX OpOUTaX M HX
pamuycel.  KopnyckynspHo-BomHOBoM — ayanu3Mm.  Bomna  ne bpoinga.  CooTHouieHue
HeonpeneneHHocteil. Ypauenue [lpenunarepa. BonHoBast pyHKIMA, €e CMBICHT U cBOWcTBA. YacTuiia B
0eCKOHEUHO TIyOOKOH MmoTeHIManbHOU siMe. TyHHeNbHbIM 3PQekT. ATOM BOJOBOJA B KBAHTOBOM
MexaHuke. CeKTpbl mea0yHbIX MeTauioB. Criekrpanbhbiil ananu3. [punnun [aynu. [lepuonnueckas
cucreMa 3JeMEeHTOB MeHpeneeBa. DieMeHThl (U3UMKHM KOHTAaKTHBIX siBieHUil. [loHATHE O 30HHON
TEOPUU TBEPJBIX TeJ

KoHTponsHbIi Bonpoc

1. B gem 3akmoyaeTcs MpaBUIIO KBAHTOBAHUS?

2. B gewm 3axmrogaeTcs KOPIYCKYJISIPHO-BOTHOBOM JTyaiTu3M cBeTa?

3. UYewmy paBHa umHa BONHEI e bpoitnsa? Yro ommceiBaet popmyna Bynsda-bperra?

4. Yto BEIpa)kalOT COOTHOLIEHUS HEONPEAEICHHOCTE?

5. Uro onmceBaeT ypaHeHue lllpenunrepa? Uemy paBHa BepOSTHOCTh OOHApPY>KHTh YacTHIy B KOHEYHOM oOBeMe
IpocTpaHcTBa?

6. B udem 3akmodacTCsi KBAHTOBOE SIBJIICHHE — TyHHEITUPOBaHHUE?

7. Kakne monoxeHus KBaHTOBOIM MEXaHUKH OOBSICHSIIOT 00pa30BaHUE PA3IUIHBIX CIIEKTPOB?

8. B uem 3axmouaercs npunuum [aynu?

Tema 18. DuiemenThI PU3NKH AaTOMHOIO SAPA

Jlexuusa 47. Pazmep, coctaB U 3aps]l aTOMHOTO sigpa. MaccoBoe u 3apsiioBoe unciia. M3otomnsl u
n300apsel. Jlepext maccel W dHEprusi CBs3M sAfapa. PannoakTMBHOE W3ITy4YCHHE U €r0 BHUIBL. 3aKOH
pPagMoOaKTUBHOTO pacnana. AKTUBHOCTh HyKiauzaa. [IpaBuiia cMeneHus

KonTtpomnsHslii Bonpoc

1. W3 xakmx gactur coctout sapo? Kakx oHm HaspBarorcsa? HazoBure mx xapakTepuCTHKH. UTO XapaKTepH3yeT
MaccoBoe yncio? 3apsan sapa? Kakue sapa Ha3pIBaloTCs M30TONaMu U m3obapamu? [IpuBeaure mpuMepsl.

2. Kaxkas sHeprus Ha3wpIBaeTCsl dHeprueil cBs3u sapa? Urto xapaxrepmsyeT naedext macc? Uemy oM paBHBI? UTo
XapakTepu3yeT yaenbHast s3Heprus cBsi3u? OT Uero 3aBUCHT yIeNbHast SHEPTHSI CBSI3H?

3. Kakoe nziaydeHue HasbBaeTCsl paanoakTHBHBIM? Kakoe siBlieHHME Ha3bIBaeTCs paJuoakTHBHOCThIO? Kakue ObIBaoT
BU/IBl PAJIMOAKTUBHOCTH M PaJMOAKTHBHOTO n3inydeHus? Kakumu cBoiicTBamu oOnamaior -, B- W y-M3MydeHHs?
[TpuBenuTe NpuMepsI

4. 3anummuTe 3aKOH PaguOaKTUBHOI'O pacrana. Yto YCTaHaBJIUBAC€T O3TOT 3akoH? UYro YCTaHaBJIUBACT TIICPUOI
nonypacr[azla? Kak OMPCACIIACTCA CPCAHCC BPEMSA X KU3HU PAAUOAKTUBHOI'O ;mpa?

(9}

Kak OIMpCACIACTCA aKTUBHOCTD HyKJ'II/IL[a?

&

Urto ycTaHaBIMBAIOT MpaBUiia CMEIEeHus? 3aluIInTe X




Jlexumst 48. SlnepHble peakUMd U MX OCHOBHBIE THIBL. [lo3uTpoH. B-pacmaa. DieKTpOHHBIN
3axBaT. Peakuus nenenus siapa. SnepHast sHepreTka. Peakuusi cuHTe3a aroMHbIX anep. [Ipobiema
YIPABISEMBIX TEPMOSIACPHBIX PEAKLMNA. DJIEMEHTAPHBIE YACTHULIBI M UX CBOWCTBA

KonTtpomnsHbIil Bonpoc

1. Kaxue npeBpamieHns Ha3bIBAIOTCA SACpHBIME peakisivu? [IpuBenute npumepsl. Uto xapakTepusyeT 3¢ GeKTHBHOE
ceuenue? B kakux equHuUIax uamepsiercs 3bGeKTuBHOE ceueHue?

2. Kakne sanepHble peakMy Ha3bIBAIOTCA 3K30TEPMUIECKUMH U SHAOTepMudeckumu? [IpuBeanute mpumepsl

3. Kakoii Bug nznydeHus Ha3biBaeTca kocmudeckium? [lepBuaabiM? BropuaasiM?

KpuTtepuu onleHUBaHUsI: (9KCnpecc onpoc Ha JeKYusix no mexkywei meme)

OneHuBaHWEe TEKYIIETO OJKCIPECC OMpOca OCYIIECTBISETCS IO IIKajie OICHUBAHUS —
3a4YTEHO/HE3aYTEHO.

KonmdaecTBo MonbITOK MPOX0XKISHUS ONPOCa U BpEMs Ha €ro MPOXOXKICHUE — HEOTPAHHUYCHHO.

Kputepun orieHnBaHus MpH TEKYIIEM KOHTPOJIE (IKCIPECC ONMPOC Ha JEKIHSX 10 TeKyIIel TeMe):

— TOJIHOTA U MPaBUIILHOCThH OTBETA,

— CTeIIeHb OCO3HAHHOCTH, TOHMMAHUS H3Y4YCHHOTO;

— SI3bIKOBOE 0(OPMIICHUE OTBETA.

IlokazaTenu U miKajaa OLICHUBAHMUS:

IIIkana oneHUBaHUS Iloxazarenu
- o0ydJaromuiics MOJHO M3JIaraeT MaTepual, AAaeT IMPaBHIIBHOE OIpEAeICHHE OCHOBHBIX
IIOHSTHIL;
- OoOHapyXMBacT TOHMMaHHE MaTepHala, MOXXET OO0OCHOBaTh CBOM CYXKICHUS,
3auTeHo MPUMCHUTh 3HAHWS HA MPAKTUKE, NPUBECTH HEOOXOIHMMBIC MPHUMEPHI HE TOJBKO W3

yueOHUKa, HO U CAMOCTOSITEIHHO COCTABJIEHHEIC;

- H3JlaraeT Marepuall IOCJeIOBaTe]bHO M MPAaBUIBHO C TOYKH 3pEHHS HOPM
JIUTEPATYPHOTO SI3bIKA

- oOywaromuiicst oOHapyKMBaeT HE3HAHHE OONBIICH YaCTH COOTBETCTBYIOIIETO BOMIPOCaA;

- JOIyCKaeT OIIMOKM B (GOPMYJIHPOBKE ONpENCNCHHH M NPaBW, HCKaXKAIOUIHE HX
CMBICTT;

- OecnopsI0YHO ¥ HEYBEPEHHO M3JIaraeT MaTepHall

He 3aureno

CamocTrosiTeJIbHOE peuicHuE 3a1a 1 00bSICHEHHE X peuICHUs

Tema 1. OcHoBHble mNOHATHA MexaHukH. Kunematuka KpuBosinHeiliHOe JIBH:KeHMe.
KunemaTuka 1BHKEHUS 10 OKPYKHOCTH

[Tpaktuueckoe 3anarue Ne 1. Kunematuka paBHOMepHOro ABWKeHUsA. CpemHsisi U MTHOBEHHAs
ckopocTh. ['paduku paBHOMepHOTrO ABMKeHUA. KnuHemMaTHka paBHOYCKOPEHHOTO ABMKeHUs. CpenHee
U MTHOBEHHOE YyCKopeHHe. ['paduku paBHOYCKOpPEHHOTO MABWXKeHHs. KuHemaTwka CBOOOIHOTO
MagcHUS

KonTtpomnsHsliil Bonpoc

1. Paccrosaue 284 xm ot Sntel o Kepun aBToOyC mpoexan 3a 4 4 40 MuH. OnpeennTh CPEeIHIOI0 CKOPOCTh aBTO0YCa

2.  ABTOMOOWIb IIEPBYIO MOJIOBUHY BPEMEHH ABWKEHHS M3 ITyHKTa A B NMyHKT B mpoexan co ckopocTeio 72 km/d, a
BTOPYIO NIOJIOBHHY BPEMEHHU — CO CKOPOCTBIO 54 kM/4. OnpeaenuTs CPeHIO CKOPOCTh Ha BCEM IyTH

3. Tlpu Habope BBICOTHI CKOPOCTh camojera Ty-134 msmensercs ot 250 km/ga mo 700 km/4 3a 20 mMuHyT. C Kakum
YCKOPEHHEM JIETHT CamMoIeT?

4. C xakuM ycKopeHHeM OyaeT IBUTAaThCS aBTOMOOWJIb IIPH TOPMOXKEHHH, eciii Ha IyTH 50 M €ero CKOpOCTh
W3MEHWIAch OT 72 KM/4 10 54 km/9?

5. C Kaxo¥ BBICOTHI IIA/1aJI0 TEJIO, €CIH OHO YIaJI0 Ha 3eMJTI0 Yepe3 5 CeKyHI OT Hadalia IBHKCHUS !

C KakKoM BBICOTBI nagact TeJj1o0, €CJIN 3a MOCICAHIO0 CCKYHAY CBOGO,Z[HOFO MaaCcHUA TCJIO MPOJICTCIIO 2/3 cBoero HyTI/I?

— 2 3

7. 3aBHCHMOCTb NPOWAEHHOTO TEJIOM IIyTH OT BPEMEHH 3aJaeTcsl YpaBHEHHUEM S=A+Br—-Ct" - Dt ,Tie A =3 wm,
B =3 M, C=4wm/c’, D=—-1wmc’. Onpegenurs cpeHIOr0 CKOPOCTh M CPENHEE YCKOPEHHE Teia B MHTEPBAse
BpeMeHU OT t, =l c ot =3 ¢

8. Ilo caMOCTOSTENBHO COCTaBIEHHOMY TpadHKy 3aBHCUMOCTH YCKOPEHHS () OT BPEMEHH IIOCTPOHUTH TIpaduk
3aBUCHMOCTH KOOPAMHATHI X(?) OT BpeMEHH, eciii HadajbHble 3HaueHus Vy u xp3amanbl: Vy=0,x=0




[Tpaktudeckoe 3ansTue Ne 2. JIBrkeHHe Te, OPOLICHHBIX MO YTIIOM K TOpu30HTY. KuHemaTnka

BpallaTCJIbHOI'O JIBUIKCHH. Bzaumocss3b MCXKOY JIMHEWHBIMU 1 YIJIOBBIMHM BCJIMYMHAMHA

KonTtpomnsHslii Bonpoc

Msta 6pocuiu co ckopocthio Vy = 10 m/c mox yrinom a = 45° k ropu3oHTY. CKOJIBKO BPEMEHH # Msd OyIeT HaXOOUTHCS
B Bo3ayxe? Ha kakyto BbicoTy A Msd mopHuMeTcsa? Ha kakoM paccTosiHuH S 0T MecTa OpocaHust Msid ynaneT?

Teno, OpomeHHOE TOPU30HTAIBHO, Yo Ha 3eMIII0 Yepe3 ¢ =2 ¢ Ha pacctosHuu S = 45 m ot mecra 6pocanus. C
Kakoi BBICOTHI i kuHyH Teno? OnpenenuTs HauanbHylo Vy 1 koHeunyto V ckopoctu tena. Kakoit yron ¢ cocraBiser
TPAaeKTOpUs TeJa C TOPU30HTOM B TOUKE MafeHus?

C Oamrau BBICOTOR A = 25 M TOPHU30HTANIBHO OpOIIeH KaMeHb CO CKOpoCThio Vy = 15 m/c. Haiitu: 1) CKObKO BpeMeHH
t Ms14 Oyner HaxoImuThesi B Bo3ayxe? 2) Ha kakom paccrosiHuu S oT ocHoBaHusi OamrHu msia ymaget? 3) C kakoid
ckopocTbio V oH ymaznet? 4) Kakoii yroi ¢ cocTaBisieT TpaeKTOpHs KaMHS ¢ TOPH30HTOM B TOUKE MageHUs?

KameHp OpoIeH TOpH30HTAIBHO CO CKOPOCThIO V= 15 m/c. HallTH HOPMAJIbHOE U TAHTCHIMAIBLHOE YCKOPEHNE KaMHS
yepes ¢ = 1 ¢ nocie Hayana aBrkeHus ConpoTUBIEHUE BO3yXa HE YUUTHIBATE.

Teno 6ponreHo co ckopocthio Vy = 10 m/c nox yriaom a = 45° k ropuzonty. Haiitu panuyc R KpUBH3HBEI TPaeKTOPUU
Tena yepes ¢ = 1 ¢ mocne Havasa ABMKeHUsL. CONpOTUBIICHUE BO3YyXa HE YUUTHIBATD.

Kosteco, Bparasch paBHOYCKOPEHHO, MOCTHUIJIO YIIIOBOW ckopocTH @ = 20 paod/c depe3 N= 10 o6 mocie Hayaia
BpateHust. HaliTu yriioBoe yCKOpeHHUe & KoJieca.

Komeco pagrycom R = 10 cm Bpamaercst ¢ IOCTOSHHBIM YTJIIOBBIM YCKOpeHHeM & = 3,14 pao/c. Haliti nns Toyek Ha
00oJie Koyleca K KOHILy II€pBOM CEKYHbI IOCIIe Hayaia ABMXKEHUs: 1) yIJIOBYIO CKOPOCTb, 2) JIMHEHHYIO CKOPOCTb,
3) TaHreHnManbHOE YCKOpeHWe, 4) HOpPMalbHOE YCKOpPEHHE, 5) MOJHOE YCKOpeHHe, 6) yroi, COCTaBJISEMbIH
HAalpaBJIEHUEM TIOJIHOTO YCKOPEHHS C PaJlycoM KoJleca

Tema 2. JIlunamMuka.
[TpakTnueckoe 3ansatue Ne3, 4. JluHaMuKa OCTYNATEJIbHOTO JIBH)KEHUSI MaTepUaIbHON TOUKU

KonTtponbHsIif Bopoc

Teno nBMXKETCS MO TOPU3OHTAIBHON TIIOCKOCTH MOJI AeWCTBUEM CHIibl F, HampaBJeHHOW MOJ YIJIOM @ K TOPU30HTY.
Haiitu yckopenue a Tena, €Ciid Ha Hero aeictByer cuia F, a k03QUIMEHT TPEHUS MEXKIY TEIOM U IUIOCKOCTHIO
paBeH u. Ilpu kakoM 3HaueHuu cuiibl F iBrokenne OyJieT paBHOMEPHBIM?

OrnpenenuTs YCKOPEHUE @ Tella, COCKAIb3bIBAIOIIET0 ¢ HAKIIOHHOW IJIOCKOCTH, €CIIU YToJl HAKJIOHA ToCKocTH & = 30°,
a KOO OUITMESHT TPSHHSI MEXKAY TEJIOM M ITIOCKOCTRIO paBeH # = 0,3

Ha ropu3oHTanbHOM MIOCKOCTU HAXOIATCS CBA3aHHBIE HEBECOMOI M OJHOPOJHOM HMTBIO JBa TeJa, Macca KOTOPBIX
m; u m,. K teny maccoit m; npuioxxena cuia F, HanpaBieHHas! 0/ yrJioM o K ropu3oHTy. Koaddumnment tpenns
MEX]ly TPY3aMH U IJIOCKOCTBIO paBeH 4. OnpenenuTs HaTsDkeHue HUTH T

Kakoii yroj @ ¢ ropu30HTOM COCTABIISIET IOBEPXHOCTh OEH3MHA B Oake aBTOMOOWIIS, ABHKYILETr0Csi TOPU3OHTAIIBHO C
HOCTOSIHHEIM YCKOPEHUEM @ = 2,44 m/c*?

[lBa rpy3a mMaccaMu m; =2 ke ¥ m;= 1 ke COCIMHEHBI HUTHIO M NEPEKUHYTH Yepe3 OJIOK, KOTOPBI He BpaIlaeTcs
(puc. 3.5). Haiitu: yckopeHune a, ¢ KOTOPBIM ABHXKYTCS Tpy3bl, 1 HaTsDkeHus: T u T HUTEH, K KOTOPBHIM MOABELIEHBI
rupu. TpeHreM HUTH 0 OJI0K peHedpeyb

Tema 3. 3akoH coxpaHeHus1 UMIIyJibca. PeakTBHOE ABM:KeHHMe. 3aKOH JBHKEHHMS LIEHTPA

macc PaGora, MOlIHOCTB, JHeprus. 3aKOH COXpPaHeHHUs MOJHOI MeXaHNYeCKOH JHepruu

[TpakTiueckoe 3anaTue Ne 4. 3aK0H cOXpaHEHHS HMITYJIbCca

KonTtpomnsHsliil Bonpoc

[Mapuk Maccoit m = 100 e, ABIWKyIIHIACS CO CKOPOCThI0O V= 1 m/c, ynpyro ymapsieTcsi 0 BEPTHKAIBHYIO TIOCKOCTD.
Omnpenenuts M3MEHEHNE HUMITylbca AP mIapuka, €ciii HalpaBJeHHUE BEKTOPa CKOPOCTH COCTABILSIET C IUIOCKOCTHIO
yrou a, paBabIii: 1) 90°, 2) 60°, 3) 30°

Ha crniokoiinoii Bojie npyaa NepneHIuKyIsIpHO Oepery 1 HOCOM K HEMY CTOMT Jiojka Maccoi M u anuHoii L. Ha kopme
CTOUT YeNloBeK Maccoii m. Ha kakoe paccrosiHue S ymanutcs JojKa OT Oepera, €Clid YelIOBeK MepeiaéT ¢ KOpMbI Ha
HOC JHoaKu?

Jlemoxon maccoit m = 6000 m, naymuii ¢ BEIKIIIOYCHHBIM ABHTATEIIEM CO CKOpOCThIO V; = 8 m/c, HaTaIKuBaeTcs Ha
HETIOABIDKHYIO JIBIUHY W JBIKET e€ Bepeau ceOs. CKOpPOCTh JEMOKONa YMEHBINMIACH MPH 3ToM 10 V; = 3 w/c.
Onpenenuth Maccy M JIbIVMHBI

[Tpaktuyeckoe 3anstue Ne 6, 7. Pabota. MomHocTh. DHeprus. 3aKOH COXpaHEHUs SHEPTHH

KonTtpomnsHbIii Bonpoc

ap maccoit m; = 4 ke ABMKETCS CO CKOPOCThIO V; = 5 m/c M CTamKUBaeTCs C LIAPOM Maccou m; = 6 k2, KOTOPBIA
IOBIDKETCA B TOM XK€ HAlpaBICHUHM CO CKOpOcThio V> =2 m/c. OmpenenuTs CKOPOCTH IIApOB IOCIE yxapa. Ynap
CYNTATh a0COIIOTHO YIPYTUM, TIPSIMBIM, IEHTPAIbHBIM

[Mapuk Maccoif m, OABEIICHHBII HA HUTH, OTKIOHEH OT IMOJIOKEHHS paBHOBecHs Ha yroix 90° u ormymeH. Kakosa
JIOJDKHA OBITh MPOYHOCTH HUTH /N, YTOOBI MIAPUK NPH ABMXECHUH He 00opBai ee?




Haiitn paboTy, KOTOpPYIO HaJ0 COBEpILIUTb, YTOOBI CKaTb NpyxuHy Ha 20 cm, eciad H3BECTHO, 4YTO CHIIa
MIPOITOPIIMOHANIEHA CKATHIO MPYKUHBI, ¥ UTO JUTSl COKATHUS IPY>KMHBI Ha 1 cv HeoOxoamma cuna B 29,4 H.

Haiitn uncrneHHOe 3Ha4eHNE MEPBOIl KOCMHYIECKOH CKOPOCTH, T.€. TAKOH CKOPOCTH, KOTOPYIO HAalIO COOOMIUTE TEIy y
MIOBEPXHOCTH 3eMJIH, YTOOBI OHO HAYaJI0 JIBUTaThCsl BOKPYT 3eMJIH 110 KPyroBoi opOUTE B KAYECTBE €€ CIYTHUKA

Tema 4. /luHamMuKa BpalIaTeJbHOI0 [BHMKEHUSI TBepAoro teina. Craruka. YcJjoBHA

paBHOBecHS

[Ipaktnueckoe 3anstue Ne 8, 9, 10. JluHaMuka BpalaTeJbHOTO JBWKEHUS TBEPIOTO TeJa.

Mowment unepunn u teopema lllrelinepa. YpaBHeHne MOMeHTOB. KnHeTndeckass dHEprus TBEPIOTO
Tesa. Y CIOBHsI pABHOBECHS

KoHTponsnslil Bonpoc

KakoB nepuon T oOpaleHHss HCKYCCTBEHHOTO CIyTHHKa 3eMJIM 10 KpyroBoil opourte Ha Beicote A = 7000 kM oT
nosepxHoct 3emin? [IpunsaTs paguyc 3emun paBHbIM R = 6370 kv, a Mmaccy 3emun M = 5,98-10% ke

K oboxy omrOopomnoro amcka pagmycom R = 0,2 m mpuiiokeHa MoOcTOsiHHas kacatenpHas cmna F = 98,1 H. Ilpu
BpalIeHUU Ha JUCK JeHCTBYeT MOMEHT cuil Tpenus M = 4,9 H-u. Haiitu Maccy m paMcka, €Cy U3BECTHO, YTO OH
BPAIIAETCS C IIOCTOSHHBIM YTIIOBEIM YCKopeHueM & = 10 pad/c’

JIBa rpy3a Mmaccamu m;= 2 ke 1 m; = 1 ke COeIMHEHbI HUTHIO U MIEPEKUHYTHI Yepe3 0110k, Maccoit M = 1 ke (puc. 6.1).
HaiiTu: yckopenue a, ¢ KOTOpbIM IBIXKYTCS Tpy3bl, U HaTsbkeHus T u T; Hutel. biok cuntats OHOPOAHBIM JTUCKOM.
TpenuneM npeHeOpeyb

l'opusonTtansras mmatdopma maccoit M = 100 ke BpamaeTcs BOKPYT BEPTUKAIBHOM OCH, IPOXOSIIEH depe3 HeHTP
wiatdopmsl, xenas n; = 10 06/mun. Yenosex maccoit m = 60 ke CTOUT mpu 3ToM Ha Kparo mardopmsl. C Kakoi
CKOPOCTBIO (; HAYHET BpamiaThCs IUIaTGopma, ecIM YeNOBEK NepeimeT OoT Kpas miaThopMbl K ee ICHTPY?
Omnpenenuts paboty A 1Mo U3MEHEHHUIO YIIIOBOH ckopocTH miardopmel. CunTath maTopMy KpyIibIM OJTHOPOIHBIM
JIUCKOM C panycoM R; M, a 4yeloBeKa — TOUEUHOM Maccoil

Teno nBUKETCS MO TOPU3OHTAIBHOM MIIOCKOCTU MOJA JEeHCTBHEM CHIIbl F, HaNpaBJIeHHOW MO YIJIOM ¢ K TOPU30HTY.
KoadduinmeHt TpeHHss MEXIy TEIOM M IUIOCKOCThIO paBeH . [Ipu kakoMm 3HadeHuWu cuibl F IBIOKEHHE Oyaer
paBHOMEPHBIM?

OnpenenuTs MOJIOXKEHHE IICHTPa TSHKECTH OTHOPOIHOM KPYTIIOH IacTUHB pammycoM R = 0,5 u, B KOTOpOi BEIpe3aHO

a=8)
KBaJAPAaTHOC OTBCPCTUEC CO CTOpOHOﬁ 2

Ha 6apaban maccoit M = 9 ke HaMOTaH IIHYP, K KOHITy KOTOPOT'O MPHUBSA3aH Ipy3 Maccoil m = 2 xe. Halitu yckopenue
rpy3a. bapaban cuntaTh OIHOPOIHBIM HUIKHAPOM. TpeHreM npeHeOpeynb

Jluck maccolt m = 2 ke KaTUTCSI 03 CKOJILKEHHS 10 TOPH30HTAIBHON IJIOCKOCTH CO CKOpocThio V = 4 m/c. Halitu
KHHETHUYECKYIO SHEPTHUIO HCKa

Haiitu nmuHeliHOEe yCKOpEHHE ABIDKCHHS IICHTPOB TshkecTd 1) mapa, 2) nucka, 3) oOpyda, cCKaThIBaromuxcs 0Oe3
CKOJIBXKEHUS C HAKJIOHHOM IJIOCKOCTHU. YTOIN HaKJIOHA MI0CKOCTH ¢ = 30° k ropu3oHTy. HauanbHas ckopocTh Beex Tel
V= 0. CpaBHUTP HaiiIeHHBIC YCKOPEHHSI C YCKOPEHHEM Tela, COCKAIb3BIBAIOIIETO C 3TOW HAKIOHHOHM IIIOCKOCTH MIPH
OTCYTCTBUH TPEHUS

10. Kakoii HaumenbIie 1iuHbl L HAago0 B3SATh HUTh, K KOTOPOM MOJBEIIEH OJHOPOIHBIA apuk auameTpoM D = 4 cu,

YTOOBI IIPU OINPEACICHUN MEPHOAA MalIBIX KOJEOaHHH MIapHKa PacCMaTPUBATH €T0 KaK MaTEMaTHYECKHH MasTHHUK?
Owmnbka npu TakoM JONYIIEHUH HE JI0JDKHA npeBbmaTh | %

Tema 5. Mexanuyeckue koJie0anus. Boanbi
[Tpaktuyeckoe 3anstre Ne 11, 12. Mexanuueckue xojieOaHusl. YpaBHEHUSI MalbIX KOJeOaHUH.

[Ipyxunsblii ocumisaTop. Pusnyecknii MadgTHHK. MaremMaTMd4ecKWid MAasiTHUK. XapaKTepUCTHUKHU
BOJIHBI. 3BYKOBBIE BOJIHBI

KonTtpomnsHsIil Bonpoc

OnHOpOAHBIN MIApHK MOJBEIICH Ha HUTH, [UIMHA KOTOPOH paBHA paanycy Mapuka. Bo CKONBKO pa3 Mephoj Masblx
KoJIeOaHUH 3TOTO0 MasTHHKa OOJblIE MEepHoja MaTeMaTHYECKOr0 MAasTHHKA C TAKUM )K€ PAacCTOSHUEM OT TOYKH
MoJiBeCa O LEHTPA TSHKECTH?

MarepuanpHas Touka ¢ Maccoit 0,01 xe coBepiiaeT rapMoHHUYECKHE KosebaHus ¢ mepuoaoMm 2 c. [lomHast sHEprust
koneGmomeiics Touku pasaa 107 [Joc. Halitu aMmiaryay KoneGaHuii; HAammcaTh YpaBHEHHE KOJIEOaHWM; HalTH
HauOOoJIbIIIee 3HAYSHUE CHUJIIBL, ICHCTBYIONIEH Ha TOUKY

Ou3nUecKnii MasTHHUK MPENCTaBIseT co00i cTepykeHs muuHOM I = 50 cv m maccoit m = 270 2 ¢ IpHUKpEIUIEHHBIM K
OJIHOMY M3 €ro KOHLIOB JUCKOM paauycoM R =10 cu u maccoit M = 500 . Onpenenuts MOMEHT UHEPLIUU MasTHUKA;
paccTOsIHME OT IIEHTPa Macc JI0 TOYKU NOABECa; IEPUO]] MATBIX KOJIICOAHUH MasTHHKA

4. CkanpIBaroTCs 1Ba KOJICOAHUS OJIMHAKOBOTO HAINPaBJICHUs], BBIPAXKAEMbIE YPABHEHUSIMH

x, =cosz(t+ %) (em)




X, =2cosm(t+ %) (cm)
u . Haiiti ammumutyny 4 u HaganeHyI0 (hazy ¢ pe3yIbTHPYIOMIETO KoeOaHusI, HalucaTh
YpaBHEHHE PE3YJIBTUPYIONIETO KOJICOaHMSI

_ —0.002¢
5. YpaBHEHHE 3aTyXalollero KoneGaHHs CHCTeMbl UMEET BHA: 0,3¢ coszi (m). Macca cucremsr 0,5 ke.
Onpenenuts COOCTBEHHYIO 4YacTOTy KojeOaHWi, Kod(pPHUUUEHT 3aTyxaHud, Kod(dUIMEHT COnpoTHBICHUS,
norapudmudeckuii qekpemMeHT. [locunTars aMIiTy 1y KojeOaHui B MOMEHT BpeMenH ¢ = 20 ¢

6. IlomepedHast BoJIHA PAacIpOCTpPaHSETCS BOOIL YNPYroro MIHypa co cKopocTeio 15 wm/c. Komebanms wncTodHHMKA

13 o 2
3aaf0TCA YpaBHECHHEM y=10"sin10"7 . OmpenenuTs IIMHY BOJHBI; CMEIICHHE W CKOPOCTh TOYKH, OTCTOSIIEH OT
HNCTOYHMKA BOJIH Ha PaccCTOSHUH X = 45 u, B MOMEHT BpeMeHH ! = 5 ¢; pa3HOCTh (a3 KoyseOaHWi ABYX TOUYEK,
OTCTOSIIIMX OT UCTOYHHUKA BOJIH HA PACCTOSHUU X; = IS mux, =25 m

7. Ha mocce cOmmkaroTes ABe aBTOMAIINHEBI co ckopocTsiMu V; = 30 m/c u V> =20 m/c. IlepBast n3 HUX MMOJIAaET 3BYKOBOM
curHan vacroroil v; =600 Iy. HalTu KaxXyIlyrocs 4acTOTy V. 3ByKa, BOCHPHUHHMAeMOTO BOAMTENIEM BTOPOI
aBTOMAIIMHBI, B AyX ciydasix 1) o BcTpeun; 2) mocie BCTpedH

Tema 6. MexaHuka ;KHAKOCTEH U ra3oB
[Ipaktuueckoe 3anstue Ne 13, 14. YpaBHeHue Hepa3pbIBHOCTU. [ MApOCTaTUYECKOE JIaBJICHUE.
3akoH Apxumena. [ 'napasiandeckuii npecc. YpaBHeHue bepHyim

KoHTponsnblit Bonpoc

1. OpHOpOAHBIN IIApHK IMOJBEIICH Ha HUTH, JUIMHA KOTOPOW paBHA paanycy HIapuka. Bo cKONbKO pa3 mepuoj Maybix
KoneOaHui 3TOr0 MasTHHWKA OOJbBIIE MEepHoja MAaTeMaTHYECKOTO MAsTHHKA C TAKUM )K€ PACCTOSHHEM OT TOYKH
MoJIBeCa JI0 LIEHTPa TSHKEeCTH?

2. MarepuanpHas Touka ¢ Maccoii 0,01 xe coBepIaeT rapMOHUYECKUE KOJIeOaHus ¢ mepuoaoM 2 c. IlonHas 3Heprus
xoneGumomeiics Touku pasua 107 [orc. Halitm aMmiarymy KoneGaHuWi; HAammMcaTh YpaBHEHHE KOJEOaHWM; HalTH
HauOoJIpIIIee 3HAUCHHUE CHIIBL, IEHCTBYIOLIEH HAa TOUKY

3. ®usndeckuil MasSTHUK MpeACTaBIACT coboii crepxens mmuHoi [ = 50 cm m maccort m = 270 2 ¢ IPUKPETICHHBIM K
OTHOMY M3 €ro KOHIIOB ANCKOM pammycoM R = 10 cu u maccoit M = 500 2. OnpenennTs MOMEHT HHEPIUU MasTHUKA;
paccTOsIHUE OT IIEHTPa Mace JI0 TOYKU TOABECA; IEPUO]] MATBIX KOJIICOAHUH MasTHHKA

X, =cosz(f+ %) (cm)

4. CkanpeIBaroTcs IBa KOJIEOAHUS OJMHAKOBOTO HAINPABJICHUS, BEIpAXKaeMble YPaBHEHUSIMH

X, =2cosm(t+ %) (cm)
u . Hatitn ammumutyny 4 u HaganeHyI0 (azy ¢ pe3yIbTHPYIOMIETO KoeOaHusI, HalucaTh
YpaBHEHHE PE3YJIBTUPYIONIETO KOJICOaHMsI

_ —0.002¢
5. YpaBHeHHE 3aTyXalollero KoneGaHHs CHCTeMbl UMEET BHA: 0,3¢ coszi (m). Macca cucremsr 0,5 ke.
Onpenenutb COOCTBEHHYIO 4YacTOTy KojeOaHWi, Kod(QPHUUIHUEHT 3aTyxaHud, Kod(QdUIMEHT COnpoTHBICHUS,
norapudmuyecknii fekpemMeHT. [logcunTars aMIiTy 1y KojeOaHuu B MOMEHT BpeMenH ¢ = 20 ¢

6. Ilomepednass BoJIHA PAcCIpPOCTPaHSETCS BOOIh YNPYroro MIHypa co cKopocTeio 15 wm/c. Komebanms wcTodHHMKA

13 o 2
3aaf0TCA YpaBHECHHEM y=10"sin10"7 . OmpenenuTs IIMHY BOJHBI; CMEIICHHE W CKOPOCTh TOYKH, OTCTOSIIEH OT
HNCTOYHMKA BOJIH Ha PaccTOSHUH X = 45 u, B MOMEHT BpeMeHH ! = 5 ¢; pa3HOCTh (a3 KoysebaHWi ABYX TOUYEK,
OTCTOSIIIMX OT UCTOYHHUKA BOJIH HA PACCTOSHUU X; = IS mux, =25 m

7. Ha mocce cOmmkaroTes ABe aBTOMAIINHEBI co ckopocTsiMu V; = 30 m/c u V> =20 m/c. TlepBast n3 HUX MMOJIaeT 3BYKOBOM
curHan vacrtoroi v; =600 [y. HaliTu KaxXyIllyrocs 4acTOTy V. 3ByKa, BOCHPHUHHMAaeMOTO BOAMTENIEM BTOPOI
aBTOMAIIMHBI, B AyX ciydasix 1) 1o BcTpeun; 2) mocie BCTpeUH

Tema 7. UnpeanbHblii ra3. 3akoHbl HIEAJbLHOr0 rasza. YpaBHenue Ban-nep-Baananbca.
IlepBbIii 3aK0H TEPMOAMHAMMUKHI

[IpakTuueckoe 3anstue Ne 15. YpaBHeHus cocTosHUs UieabHOro rasa. M3omnponeccol. ['azoBbie
3aKOHBI. 3akoH JlayibToHa

KonTtpomnsHbIil Bonpoc

1. Tlpunse Monekynsl Bogsl auameTpoM d = 2,7-107° ., naiiTh, Kakas 4acTh BCETrO MPOCTPAHCTBA, 3aHATOTO BOJIOH,
MIPUXOANUTCS HA JIOJIIO CAaMUX MOJIEKYJI M KaKas Ha JIOJII0 MPOMEKYTKOB MKy HUMHU

2. PeHTreHOCTPYKTYpHBIH aHalW3 JaeT BO3MOXKHOCTh M3MEPUTH PACCTOSIHUE MEXKIY YaCTHIAMH B KPHCTAJUIMYECKOH
CTPYKTYpE C BBICOKOW CTEemeHbI0 TOYHOCTH. Kak ompenenuts umcio ABoraapo N, €cii H3BECTHBI paccTOsHUE /
MEKIy HEHTPaMH aTOMOB, PACHIOJIO’KEHHBIX B y3J1aX Ky0a, INIOTHOCTh p BEIIECTBA M MOJIIpHAs Macca u?

3. I/ICHOHBByH 3HAYCHUE aTOMHOU €IMHUIIBI MAaccChbl, BBIYUCIIUTE B KWJIOTpaMMax MacCy aroMa KCEHOHA

CKOJIBKO YaCTHII HAXOIMUTCS B 2 2 a30Ta, €CJIM CTEIEHD ero auccormanuu o = 0,05?




5. T'a3 cxar uzorepmuyecku oT o0bema V; = 8 1 10 o0bvema V, = 6 i. JlaBnenue mnpu 3toM Bo3pociio Ha AP = 4 klla = 30
mm pm. cm. KakuM ObII0 TIepBOHAYAIbHOE NIaBieHue P;?

6. Kaxoe KoIM4UecTBO KHCIOPOZAA BBHITYCTHIIH M3 OautoHa eMKOCThIO 10 7, ecim mpu 3TOM TMOKa3aHWUS MaHOMETpa Ha
OayutoHe n3MeHmUCh oT 14,0 1o 6,0 amm, a Temneparypa noHusmIach ot ¢, =27 °Cno t, =7 °C?

7. Hatitn MOJIIPHYIO MacCy BO3ayXa, CuuTas, 4TO0 OH COCTOHUT I10 Macce U3 OJIHOM YacTu Kucjopoaa u Tpex JacTeH a3oTa
(le.'mz = 13)

8. Ha pucynke pman rpaduk H3MEHCHHUS A COCTOSTHUS UJICATBHOTO rasa B
koopauHaTtax (P,V). IlpencraButh 3TOT P 2i ; 3 npotecc B koopauaatax (P, 7) u (V,T)

-1
>

v

9. JlBa cocyaa OIMHAKOBOrO 00bEMa COIEXKAT BO3MyX, OQMH IpH Temmeparype 1) W xaBieHun P, apyroii npu
temneparype 1> u napnenuu P,. Cocyasl coeqununu. Ilocne BelpaBHUBAaHUS NaBICHUN U TEMIEpPATyp BO3AYX Harpeau
Jo Temmneparypsl 7. Kakoe ycTaHOBUTCS JaBJIeHHE MTOCIe HarpeBaHus?

10. B xomuare o6wemom V = 120 »° npu Temmeparype ¢ = 15 °C OTHOCHUTENBHAS BIQKHOCTb BO3AyXa COCTABIAET ¢ = 60
%. OmpenenuTs Maccy BOJSHBIX MapoB B BO3AyXe KOMHATHI. J[aBIeHHEe HACHIIEHHOTO BOASHOTO mapa mpu ¢ = 15 °C
paBHO Py = 12,79 mm pm. cm.

11. Haiitn no6aBo4yHOE AaBiIE€HHE BHYTPH MBUIBHOTO My3bIps auamerpoM d = 10 cm. Kakyio paboTy Hy)XHO COBEpIIHUTB,
YTOOBI BBIAYTH 3TOT ITy3BIPH?

12. Bo CKOIBKO pa3 MIOTHOCTH HACHIIIEHHBIX BOASHBIX apoB IpHu Temiepatype 16°C MeHbIIe INTIOTHOCTH BOJIBI?

13. B 3akpsIToM cocyze npu temmepatype ¢ = 20°C HaxoIuTcs BIaKHBIN BO3IyX ¢ OTHOCHTENbHON BiaxxHOCThIO 80 %. Ha
CKOJIBKO TPaJyCOB HAJ0 MOHHU3UTH TEMIIEpaTypy CTEHOK COCyJa, 4TOOBl HA HUX Haudana BhIIAIaTh poca? YaembHas
TemioTa napoodpazosanmst Boasl pu 20°C paBHa 600 xar/e. BonsHo map paccMaTpuBaTh KaK HJICATbHBIN ra3

14.B cocyme BMectumocThio V = 0,3 7 Haxomutes 1 monw yriekucioro rasa mpu Temreparype 300 K. Ompenemute
JIaBJICHUE ra3a 1o ypasHeHuo Ban-nep-Baansca

15. I[IpuHsB MOJIEKyIbl BOABI 32 MIapuKK auameTpoM d = 2,7-107'° u, HaiiTi, Kakas 4acTh BCErO NPOCTPAHCTBA, 3AHATOIO)
BOJIOW, MPUXOJUTCS HA JIOJIO CAaMUX MOJISKYJI M KaKasi Ha JIOJI0 MPOMEXYTKOB MEXITy HUMHU

16.B oueHb MPOYHOM 3aKPHITOM CTAJTbHOM Oa/IOHE 3aK/I0YCHA BOJA, 3aHMMAIOINAs TP KOMHATHOM TemIeparype
MnoJioBHHY oObema OamnoHa. Haiitm naBnenue (B TexHH4YeCKMX arMocdepax) U IUIOTHOCTh BOJSIHBIX MApOB IMPH
MTOBBIIIIEHUH TeMIteparypsl o ¢ = 400°C

17. Onpenenuts nasienue 280 2 a3o0Ta, HaxomsAIerocs npu Temieparype 27°C B cocyne, 00beM KoToporo pasen: 1) V =
1,00 4% 2) ¥=10,50 2

[IpakTuueckoe 3ansitue Ne 16. [1epBblii 3aKk0H TepMoauHaAMUKH. TemtoBble MamuHbl 1 ux KII/I.
Mammuna Kapno

KonTtpomnsHsIil Bonpoc

1. Kucnopon Maccoit m = 2 ke 3auumMaer o0beM V; = 1 »° u naxomutes non nasinenuem P, = 0,2 MIla. T'a3 Gbin HarpeT
CHAYala pH HOCTOSHHOM JaBIEHHM 10 obbeMa V> = 3 u’, a 3aTeM IIpu MOCTOSHHOM obbeMe 10 gaBienus P, = 0,5
MIlla. Hatitn uamenenmne AU BHyTpeHHEH YHEPTHH ra3a, COBEPIICHHYIO0 UM paboTy 4 U TemioTy Q, nepelaHHyo rasy.
[MocTpouTs rpaduk npouecca

2. B umnuHzpe noj nopuiHeM HaXOAMUTCS BOAOPOJ Maccon m = 0,02 xe npu temneparype 7; =300 K. Bonopon
CHaJaja pacIIMpWICs aqnabaTHO, yBEIHIHB CBOH 00BEM B #; = 5 pas, a 3aTeM OBLIT CKaT M30TEPMHUYECKH, IPUIEM
o0beM raza yMeHbIIWICS B 1, = 5 paz. HaiiTm Temmeparypy B KOHIIE aquabaTHOTO pAacIIMpPEHUS W pPadoTy,
COBEpIIAEMYIO Ta30M IPH ITUX nporneccax. M300pa3uTs nporece rpaduuecku

3. 10 e xucnopoma HaxomaTcs moi JaBieHueM 3 6ap mpu Temneparype 10°C. Ilocie HarpeBaHus HpU HOCTOSHHOM
JMaBJICHUM Ta3 3aHsum 0o0bem 10 . Haiitu: 1) KOJUYECTBO TeIUIa, MOJIYYCHHOrO ra3oM; 2) SHEPrUI0 TEIIOBOIO
JIBIDKEHUS ra3a JI0 M OCJIe HarpeBaHus

4. B 3akpeiToM cocyne o0bemoM 10 7 Haxommtcs Bo3myX npu nasinenuu 10° Ila. Kakoe KOIHMYECTBO TEIUIa HAIO
COOOIIKUTH BO3/YXY, YTOOBI IIOBLICHT AaBienue 10 5-10° [1a?

5. Brruuciourts YACHBHBIC TCIIIOCMKOCTHU IIPpHU TMOCTOAHHOM o0BeMe ¢y, U IpU NOCTOSAHHOM JaBJICHUU C, HCOHA H
BOJIOPOJia, IpUHUMAA 3TH ra3bl 3a UCAJIBHLIC

6. BBIUMCINTB yIENbHBIE TEIUIOEMKOCTH C, U C, CMECH HEOHA W BOJOPOZA, €CIIM MAacCOBBIC JIOJM HEOHA M BOAOPOJA
cocTaBIOT @; = 80% u w; = 20%. 3HaueHNs YACTHHBIX TEITIOEMKOCTEH ra30B B3sTh U3 IMPEABLAYIIEH 3a1aun

7. Yemy paBHa CTEMEHb JAUCCOLMAIIMN KUCIOPO/A, €CIIH yelbHAsl TEIJIOEMKOCTD €ro MPH MOCTOSHHOM JIaBICHUH PaBHA
1050 /]orc/keK?

8. TeruroBas MammHa paboTaeT 1o obparumomy ukiy Kapro. Temneparypa temmoornarunka 7; = 500 K. Onpenenuts
tepmuuecknid KI1J| umkina u temmeparypy 7- TEIUIONPUEMHHKA MAIIWHBI, €CIU 338 CUET KaXKIOTO KUTOONCOYISL
TCIUIOTHI, OJYYCHHOM OT TEIIOOTIATYMKA, MaIlIMHA coBepIaeT padboty A = 350 [




Tema 8. Termumoemkoctb. Ilomurponnsie npoueccsl. Padora. JuTponus. Bropoii u Tperni
3aKOHbI TepMOAUHAMHMKH. TemoBble MamuHbl. OCHOBbI CTATHCTHYECKOM TEPMOAUHAMMKH H
MOJICKYJISIPHOH (PU3UKH

[Ipaktnueckoe 3ansitue Ne 11. OcnoBHOoe ypaBHenue MKT. Pacnpenenenne MakcBemia 1o
ckopoctsMm. bapomerpuueckas ¢opmyna. Pacnpenenenue bonbimana. CpeaHee YUCIO CTOIKHOBEHHI
U CpeJHss ATTMHa CBOOOIHOTO Mpodera MOJIeKyJ

KonTtponsHslii Bonpoc

1. B xamopumeTp HaIUTO m; = 2 K2 BOIBI, UMEIOLIEH Temneparypy ¢, = +5°C, ¥ IOJO0XKEH KYCOK JbJIa Maccoil m; = 5 ke
npu Temneparype f=-—40°C. Omnpenenuts Temneparypy 6 u o0beM V comepsKMMOro KajJopuMeTpa Hocie
YCTaHOBJICHHSI TEIUIOBOTO DPAaBHOBECHS. TeIIOEMKOCTHIO KallOpUMETpa W TEIUNIOOOMEHOM C BHEIIHEH cpemoi
npeHeOpeub. YnenbHas Temiota miaBieHus ybaa r= 0,33 M/[c/ke. YienbHbIE TEIUIOEMKOCTH BOABI ¢; = 4,2
korc/(ke'K), mena c; = 2,1 k/[ic/(ke'K).

2. HaiiTu n3MeHeHue SHTPONUH NpH niepexojie 8 2 kuciopoaa ot oobema 10 z pu Temmneparype 80°C k oobemy 40 i ipu
temneparype 300°C.

3. Haiitn u3mMeHeHHe SHTponMH npH npesparieHnd 10 2 npaa nmpu — 20°C B map npu 100°C. Y aenpHas TEIIOEMKOCTb
mpaa ¢; = 2100 [lic/ke-K. Y nenbHas TEII0eMKOCTh BOAbI ¢, = 4200 /[oc/xke-K. Y nenbHas TEIIoTa TUIABJICHUS JIbaa:
2= 3,35-10° [joic/ke. Y nenbHas Temiora napoobpasosanus Boasl: # = 2,26-10° Joic/ke.

4. KapOropaTopHbIii JBUTaTEIb aBTOMOOWIIS MOTPEOIICT MUHUMAIBHO 265 2 OeH3uHa Ha 1 J.c./uac. Haiitn morepu Ha
TPEHHE, TEIIONPOBOAHOCTE M 1p. Kosdduiment cxarus 6,2; TEWIOTBOpHas crocobHocts 4,6°107 [oic/ke.
IToxa3zaTens MOJUTpONEI paBeH 1,2.

5. CpenHsis KBaIpaTHYHAs CKOPOCTH MOJIEKYJ HEKOTOPOTO Ta3a IpH HOPMaJbHBIX ycloBHAX paBHa 461 wm/c. Kakoe
KOJIMYECTBO MOJIEKYJ COAEpKUTCs B 1 2 aToro rasza?

6. Kaxas gactb Moneky kuciopoza mpu 0°C obmamaeT ckopoctbio ot 100 m/c mo 110 m/c?

7. BbIcOoTHas KOocMHUeCKas CTaHIMS Ha rope Anare3 B ApMEHUH paclojioskeHa Ha BbicoTe 3250 . Hag ypoBHEM Mopsl.
Haiftu naBneHue Bo3ayxa Ha 3Tod BelcoTe. TemmepaTypy BO3AyXa CUMTaTh NMOCTOSIHHOM u paBHOH 5°C. MonspHyo
Maccy BO3yXa MPHHATH paBHOU 29 xe/mosb. JaBneHue BO3ayxa Ha YpOBHE MOpsi paBHO 760 mm pm cm.

8. HaiiTm umcno CcTONKHOBEHUIT Z, KOTOpBIE IIPOMCXOMAT B TEUCHHE CEKYHIBI MEXIy BCEMH MOJICKYJIaMH,
HaxonsmuMucs B oobeme v = 1,0 v’ Bomoposa mpu HOPMANBHBIX YCIOBUSX. [IpHHATH 3Q(EKTUBHBIA aHAMETD
MOIIEKYJIBI BOAOPOAA paBHEIM ¢ = 2,310 1.

9. HaiiTi mnoTHOCTH ra3a, eclii MOJIEKyJia 3a BpeMsl | ¢ UCTIBIThIBAET CTOJNKHOBEeHUH npu Temnepatype 7 = 40°C.

10. OnpenenuTh BO CKOJBKO pa3 OTIMYAOTCS KOAPQUIMEHTH TUHAMHYECKOH BA3KOCTH aproHa W renus, eciu oba rasa
HaXOJIUTCSI IPU OIMHAKOBBIX TEMIIEpaType U JaBjieHHH. D()(EeKTHBHBIC THAMETPBI MOJIEKYJI ITUX Ta30B U3BECTHBI.

11. Yriexucnenii ra3 CO, u a30T N, HaXOOATCS B OAWHAKOBBIX YCIOBISIX. OTpenenuTs OTHOUICHHE KOX(PQPHUINESHTOB
muddy3nn, Ko3pPUIUEHTOB TUHAMHYECKON BSI3KOCTH M KO3(P(UIIMEHTOB TEIIONPOBOAHOCTH, cUHTasl 3((EeKTUBHBIE
JINAMETPBI MOJICKYJI OJTAHAKOBBIMHU.

Tema 9. OcHoBbI j1ekTpocTATUKH OCHOBBI TeopuM 1moJisi. [IpoBoAHNKYM M TUIJIEKTPUKH B
3J1eKTPOCTATHYECKOM I0JIe

[Ipaktnueckoe 3anstue Ne 19, 20. 3akon Kynona. J[BmwkeHue u paBHOBecue 3apsiioB. Pacuer
HanpsDKeHHOCTH nojiei. Pacuer sHeprum u pabothl. PacueT moteHnuana i pacrpeneneHuit 3apsioB.
Pacuer »1meKTpOEMKOCTH KOHAEHCATOPOB pa3nuuHOW (opMbl M OaTapeil KOHIEHCATOPOB, DHEPTUU
3apsKEHHBIX TPOBOJIHUKOB U KOHJIEHCATOPOB

KonTtponsHsliil Bonpoc

1. OmpenenuTh CHITy B3aUMOICHCTBUSA ABYX TOUSUHBIX 3apAa0B PaBHBIX 3 MkKi 1 6 MxKi, OTCTOSIIUX APYT OT Apyra Ha
paccrosiHue 3 cm B KepocuHe. JIuanneKTpuyecKasi IPOHUIIAEMOCTh KEPOCHHA: € = 2

2. JlBe GeCKOHEYHbIE MAPAILIENbHBIE TUIACTHHBI PABHOMEPHO 3apSHKEHBI C TIOBEPXHOCTHOM TIOTHOCTBIO 07 = 20 nKa/m’ u
0> = — 40 nKa/m’. OnpenenuTs CHly B3aUMOIEHCTBHS MEXIY TUIACTHHAMH, MPUXOISAIIYIOCS HA TUIOIAAL S, PABHYIO
0,5 m°

3. Tomkwmii cTepKeHb IMUHONH / = § cm HeceT paBHOMEpHO pacupeaeneHHberid 3apsix O = 0,1 wmxKn. OmnpenenuTsb
HOTEHIHUAT ¢ IEKTPUIECKOro MOJIS B TOUKE, JISKallel Ha OCH CTEP KHS Ha PACCTOSHUM a = 15 cm oT Ommkaiimero ero
KOHIIa

4. JlBa OIMHAKOBBIX MAJIEHBKHUX LIAPHKA ITO/BEIICHBI HA HEBECOMBIX HUTAX AMMHOW [ = 12 cm Kaxkaas B OXHON TOYKE.
Korna nm coobmmunyu oquHakoBbie 3apsiasl O =4 nKi, mapuKky pa3onutick Ha yron a = 20°. Haiitu cuity HaTsDKeHUs
KaX101 HUTH, €ClIM MeX/ly IIapuKaMHi HaXOAUTCsI HEeKoTopas cpeaa € = 7,8

5. 3apsa; PaBHOMEPHO paclpesielieH M0 OECKOHEYHOH IUIOCKOCTH C IIOBEPXHOCTHOM IIOTHOCTBIO o = 10 uKn/m’.
OHpelIeJ'II/ITB Pa3HOCTHb IMOTCHI[UAJIOB U JABYX TOYCK II0JId, OJJHA M3 KOTOPBIX HAXOAWUTCA Ha IIJIOCKOCTHU, a Apyras
yjiaieHa OT Hee Ha pacctosinue » = 10 cu

6. Ha paccrosauu r; = 4 cm oT 6€CKOHEYHO JUTMHHOH 3apsHKCHHOM HUTH HaXOIUTCS TOYeUHBIH 3apsn g = 0,66 #Ki. Tlox
JISWCTBHEM I10JIs1 3apsil IPHOJIMIKAETCS] K HUTHU JIO PACCTOSIHUS 7> = 2 cM; TIPH 3TOM coBepluaercsi pabora A4 = 5 ux/rc.




HaiiTu JInHENHYIO INIOTHOCTb 3aps/a 7 HAa HUTU

7. TIpocTpaHCTBO MeXIy IUIACTHHAMH IUIOCKOTO KOHJEHCATOpa 3allOJHEHO NWAJICKTPUKOM. PaccTosHHE MEKIY
wracTiHaMu d = 2 mm. Ha mimacTuHBI KOHIEHcaTopa IMoAaHa pa3HocTh noteHnuanoB U, = 0,6 xB. Ecimu, oTkiounB
HCTOYHUK HAIPSDKCHUSI, BBIHYTH TUICKTPUK U3 KOHJCHCATOPA, Pa3HOCTh IMOTCHIIMAJIOB Ha TUIACTHHAX KOHJICHCATOPa
Bozpactaer o U, = 1,8 kB. HailTu MOBEpPXHOCTHYIO IUIOTHOCTb CBSI3aHHBIX 3apsiioOB 0. Ha NUAJIEKTPUKE H
JIUDJIEKTPUYECKYIO BOCIPUUMYUBOCTb y TUDJIEKTPUKA

Tema 10. ITocToOSIHHBI dJIEKTPUUYECKHU A TOK. JJIEKTPUUYECKHH TOK B Pa3JIMYHBIX Cpeaax

[Tpaktuyeckoe 3ansatue Ne 21, 22. Pacyersl conpoTuBieHus, 6batapeid CONpOTUBICHH, TOKOB U
HanpsDKEHUH B OJJHOPOAHBIX LensiX. PacueTsl paboThl, MOIIHOCTH M TEIUIOBOTO JecTBUS TOKa. PacueT
HEOJHOPOJHBIX y4YacTKOB IemH. PacdeTsl TOKOB, HampspKeHUH, paOOThI, MOIIHOCTH M TEIUIOBOTO
JNeHCcTBUS B 3aMKHYTBIX LEMsX, K.II.JA. 3aMKHYToW menu. Pacyer pa3BerBieHHBIX Leneil. IlpaBuma
Kupxroda

KonTtpomsHbIil Bonpoc

1. CKOJIBKO 3JIEKTPOHOB ITPOXOJNT 3a | ¢ Yepe3 ceueHue MpoBOAHMKA tuaMeTpoM 0,5 am MEITHOTO NPOBOJHUKA AITHHON
20 v py HANPsDKEHUH Ha ero Konnax 12 B? Y nensHoe conpotusienue meau: p = 1,7-10° Om-m.

2. DJC 6arapen 10 B. ITpu cune Toka 0,4 4. KI1J] 6atapen pasen 0,8. OnpenenuTs ee BHyTPEHHEE COITPOTUBIICHHE

3. Cwia TOKa B LEMHM M3MEHSETCS CO BPEMEHEM IO 3aKoHy [=5¢”". Ompenmenurs KOIMYECTBO TEIUIOTHI, KOTOPOE
BBLIEJUTCS B IPOBOJHUKE CONMPOTUBJICHNEM R = 8 Ou 3a BpeMs, B TeUEHHE KOTOPOr0 TOK YMEHBIIUTCSA B €’ pa3

4. JIBe rpymnmsl U3 TpeX MOCIEA0BATEIbHO COCMHEHHBIX 2JIEMEHTOB COEIUHEHBI NMapauienbHo. DJC kaxaoro aneMeHTa
¢ = 1,2 B, Buytpennee conporusnenue » = 0,2 Owm. Ilonedyennas Garapesi 3aMKHyTa Ha BHELIHEE CONPOTHUBIICHHE
R =1,5 Om. Haiitu cuny Toka / Bo BHEIIHEH nenu

5. Ilpu moakIrOUeHNUH pe3ucTopa K OaTapee raJbBaHHUECKHX JIEMEHTOB CHJIA TOKA B LIENN paBHA [; = 2 A, HanpspKeHHE
Ha pesucrope U, = 3 B, MOIIHOCTh TOKa BO BHemHel nemn P, = 6 Bm. Ilpu moakmiOYeHnH K 3TOH ke OaTapee

IpYroro pe3rcTopa Cuiia TOKA B LIEMM CTana paBHOM > = 4 A, Hampspkenue — U,, MOLIHOCTH Toka — P, = 0 Bm.
Onpenenute DJ1C 1 BHyTpeHHEE CONPOTUBIICHNE OaTapen

6. Ilo npoBogHuKy compoTuBieHHeM R = 3 Om TedeT paBHOMEPHO OT HyJIsl Bo3pacTarolmuil Tok. IIpu 3ToM 3a BpeMs 7=
8 ¢ B mpoBoanuke Boiaensercs 200 /e Temna. OnpeaenuTs 3apsi ¢, TPOIISAIIUHN 10 IPOBOJIHUKY

7. B mexe yCTaHOBIEHO CEMb MOTOPOB, BKJIIOUEHHBIX MapajUleIbHO B ceTh ¢ HampspkeHueM 120 B. Kaxaserii moTop
notpedisier MomHocte 1,2 xkBm. Onpexpenutb: 1) TOK, NMOTpeOIsIEMBIH KaXXIAbIM MOTOPOM; 2) TOK B CETH;
3) HampsDKeHHe Ha 3a)XKMMax TMHAMO-MAIlIWHBI, KOTOPhIE OTCTOAT OT Iiexa Ha pacctosHuu 125 m. IlpoBoma menHbie
cegenueM 25-10° 4. OnpenenuTs MOTEPI0 MOIIHOCTH B IPOBOJIAX

8. Ilpu momyueHNH aTIOMHHHUS DIIEKTPONN30M pacTBopa A/,Os; B pacIUIaBICHHOM KpPHOJHTE MPOXOAUT TOK B 1 kA mpm
pasHocTH noTeHImanoB § B. 3a xakoe BpeMs Beiienutcs 500 ke amomuansa? Kakas anekTpudeckas SHEpTUs IPHA 3TOM
Oyzert 3aTpauena?

9. BHyTpeHHee  CONPOTHUBIEHUE  ITHUX 3JIEMEHTOB COOTBETCTBEHHO PaBHBI 1 U 2
Owm. Yemy paBHO BHEIIHEE | g, CONpOTHBIEHNE R, eciu TOK [;, Tekymuil
yepe3 &; paBeH 1A4? Haiitu cuy Toka /o, E—— T——  uaymero depes &. HalTu cuiy Toka Iy,
UAYIIET0 dYepe3 COMPOTHBICHHE R. T R T OnpenenuTsb MOIITHOCTb TOKa,
BBIJICIISIEMYIO KaXKbIM 3JIEMEHTOM LICTIH. | Onpenenuts KITJI kaxxaoro snemenTa

Tema 11. MarauuTHoOe 1oJjie 1 ero cBoiicrea. MarHuTHoe 1moJie B BelecTse

[Ipaktuyeckoe 3ausitie Ne 23, 24. PacueTsl MarHUTHBIX TOJIEH TOKOB Pa3IMYHON (OPMBI.
[Tpumenenue teopemsl buo-Capapa-Jlamnaca 1 3akoHa MONHOro Toka. Pacder NBMXKEHUS 3apsiioB B
MarHuTHOM nose. PaBHOBecue U IBUKEHUE TOKOB B MArHUTHOM I10J1€

KonTtpomnsHbIil Bonpoc

1. OnpenenuTs HHIYKIWIO MATHATHOTO TIOJISI, CO3/IaBAEMOT0 OTPE3KOM ITPSIMOTO MIPOBO/IA, B TOUKE, PAaBHOYAAIEHHOH OT
KOHIIOB OTpe3Ka M Haxofsuuecs Ha paccTossHUU a = 20 cm oT ero cepeauHsl. Cuia Toka B nposoze / = 30 A4, nnuHa
ero L=10cum

2. DIEeKTpOH IBWXETCS B MATHUTHOM TToJie ¢ nHAyKuer B = 10 mTr mo BUHTOBOI TMHUK pagumycoM R = 1 cu 1 marom
h =6 cm. C KaKkoil CKOPOCTBIO M MOJ KAKUM YTIJIOM K HAIpaBJICHUIO CHJIOBBIX JMHHUH 3JEKTPOH BJIETET B MarHUTHOE
nosie?

3. TIpoBomHuk mmeeT GpopMy OECKOHEUHO JIMHHOTO IMIMHIAPA C BHYTPSHHUM paanycoM R; = 7,5 cm U BHEUTHUM R, =
10 cm. Texymuit o MpoOBOJHUKY TOK cHilol [ = 1 4 paBHOMEpHO pacIpe/esieH 1o cedeHuto. OnpenenuTs HHIYKIUO
MarHUTHOTIO NOJI Ha paccTOsiHUM » = 12,5 cm OT OCH IPOBOJIHUKA




4. Ha pucyHke M300paX€HO CEUCHHE IBYX MPSIMOJIMHEHHBIX OCCKOHEYHO JJIMHHBIX [TPOBOIHMUKOB C TOKOM B IIOCKOCTH
geprexka. Paccrosaue 4B mexnay mpoBomamkamu paBHO 10 cm, I; = 20 A, I, = 30 A. Haiitn HampsyKeHHOCTb
MarHUTHOTIO IT0JIs1, BEI3BAaHHOTO TokamMu [; u I, B Toukax M;, M, u M;. Paccrossune M;A =2 cm, AM> =4 cm, BM; =3

cM
1, I,
0—@ * @—o
M; A M, B M;

Tema 12. SIBj1eHue 3JIEKTPOMATHUTHON HHAYKINH
[IpakTnueckoe 3anatue Ne 25, 26. Pacuer MarHUTHOrO MOTOKA M 3JIEKTPOMAarHUTHON MHIYKIWN.
Pacuer MHAYKTUBHOCTU IIPOBOJIHUKOB, IIPOLIECCOB CAMOMHAYKIIMHU U SJHEPIUU MAarHUTHOTO I1OJIS

KonTtpomnsHsIil Bonpoc

1. Karymka umeer 10000 ButkoB minowmazasto 100 o, Bpamaercs ¢ vacroroi 3600 o6/mun B MarHUTHOM IIOJIE
HATPsKEHHOCTHIO 4,1 A/m. OCh BpallleHHs JIGKHUT B IDIOCKOCTH PAMKHU W MEPICHIUKYJSIPHA CUIOBBIM JIMHUSIM TIOJISL.
Onpenenuts MakcumanbHy0 3JIC MHAYKIUU B paMKe

2. IIpoBosouHbIli BUTOK paaumycoMm » = 4 cm, umeronuii conpotusienne R = 0,01 Owm, Haxomsarcs B OJHOPOIHOM
MarHuTHOM noje ¢ uaaykmmeit B = 0,04 7. IlnmockocTs paMKku cocTaBiseT yroi o = 30° ¢ AMHUAMHU UHIYKIMH TIOJIS.
Kakoe Koau4ecTBO 37IEKTpUIecTBO () MPOTEUET MO BUTKY, €CIIM MAarHUTHOE M0OJIE Mcye3aeT?

3. O6MOTKa COJNCHOMAA COCTOMT W3 N BHUTKOB MEIHOM IIPOBOJIOKH, IOIIEPEUHOE ceueHmue KoTopor S = 1 ma’. Jlmmma
conenouna [ = 25 cm; ero comporuBienue R = 0,2 Owm. HaiiTu WHIYKTHBHOCTH L cojeHOHMTA. YJEIbHOE
conporusienne meau: p = 1,7:10% Om-m

Tema 13. Cucrema ypaBHeHuit MakcBesjia. JIeKTPOMATHUTHBIE KOJIEOAHUS U BOJIHBI
[TpakTuueckoe 3ansatue Ne 27. Pacuer konebaTenbHOro KoHTypa. @opmyna TomcoHa

KonTtpomnsHslil Bonpoc

1. W3 cuctemsl ypaBHeHMH MakcBesula NOIY4YHUTh YPaBHEHHS HEPEPHIBHOCTH TOKOB U 3aKOH COXPAaHEHHUS 3apsa

2. JlokazaTh, 4YTO CyMMa TOKOB IPOBOJMMOCTH U TOKAa CMEIIEHHs, CILEIJICHHBIX C KOHTYpOM, JI€HCTBUTEIBHO
HETPEPhIBHA U, CIICIOBATEIBHO, TOJHBIN TOK, CIICTUICHHBIN C IFOOBIM KOHTYPOM, HE 3aBHCHUT OT BHIOOPA MOBEPXHOCTH,
HATSIHYTOH Ha 3TOT KOHTYP

3. KonebaTenbHBII KOHTYP COCTOUT U3 KOHAEHCATOpa eMKocThi0 C = 888 n@ W KaTymIKu C HHAYKTUBHOCTBIO L = 2 Ml H.
Ha kakyro JUTMHY BOJIHBI A HACTPOEH KOHTYp?

4. Katymka ¢ ”HIYKTUBHOCTBIO L = 30 mx[ # IpuUCOeqUHEHA K IUIOCKOMY KOHAEHCATOPY ¢ Iomansko miactud S = 0,01
M’ u paccrosurueM Mexay Humd d = 0,1 mu. HaliTu IMONEKTPUUECKYIO TPOHUIIAEMOCTL & CPEIBI, 3arOJHSIONIEH
MIPOCTPAHCTBO MEX/y TUNIACTUHAMH, €CJIM KOHTYP HACTPOEH Ha JUIMHY BOJHBI A = 750 m.

5. KonebarenbHbIii KOHTYP COCTOMUT M3 KOHAEHCaTOpa eMKOCThI0 C = 405 n®, KaTymKku ¢ HHAYKTHBHOCTBIO L = 10 Ml 1
u conpoTuieHuss R = 2 Om. Bo CKOJBKO pa3 yMEHBIIUTCS Pa3HOCTh MOTEHIIMAIOB Ha OOKJIAJKaX KOHJEHcaTropa 3a
OJTUH TIEPHOJT KOJIeOaHui

6. KonebaTenmpHBII KOHTYP COCTOUT U3 KOHAEHcaTopa eMKOCThio C = 0,2 mx@ ¥ KaTyIIKu ¢ HHAYKTUBHOCTBIO L = 5,07
mI . TIpn KakoM JorapuMUYECKOM JeKpEeMEHTe 3aTyxXaHusi N pasHOCTh NOTEHIMAJIOB Ha OOKJIaJKax KOHJEHcaTopa
3a BpeMs ¢ = 1 yuc ymeHbmuTCs B TpH pa3a? KakoBo mpu 3ToM conpoTusieHue R koHTypa?

7. KoneGaTenpHBII KOHTYp COCTOMT W3 KOHJEHCATOpa €MKOCThI0 22,2 n® W KaTyIIKW, HAMOTAaHHONW M3 MEIHOU
poBoJioku guameTpom 0,5 mm. Jlnuna katymku 20 cu. Haiitin 1o0poTHOCTH K01€0aTeIbHOIO KOHTYpa

8. KonebatenpHbI KOHTYp COCTOHUT U3 KOHACHCAaTOpa eMKOCThio C = 405 1@, KaTymKu ¢ MHIYKTUBHOCTEIO L = 10 Ml H
n conpoTtuBieHUst R = 2 Om. Bo cKoNbKO pa3 yMEHBIINTCS Pa3sHOCTh MOTEHIMAIOB Ha OOKIIagkax KOHAEHCAaTopa 3a
OJIMH MEPHOJI KOJICOaHuit?

9. VpaBHeHHME M3MEHEHHMS CO BpPEMEHEM TOKa B KonebareabHoM KoHType uMmeer Bup [/ = 0,02s5in4007z¢.

WnpyktuBHOCTh KOHTYpa L =1/7n. Haiitm mepuon 7T xonebGanmif, emkoctb C KOHTypa, MaKCHUMalbHyIO W,
MarHUTHOTO ITOJII M MAaKCUMAJIBHYIO SHEPTHI0 W,, 3TEKTPHUECKOTO MOt

Tema 14. IlepeMmeHHbIIT TOK
[Ipaktnueckoe 3anstue Ne 28. PacueTwl neneil mepeMeHHOro Toka. Pe3oHaHC HampsKeHHil.
Pe3onanc TOkoB. MOILITHOCTB, BbjIeNsieMasi B 1I€TIU IIEPEMEHHOro Toka. TpaHcdopmarop

KonTtpomnsHsliil Bonpoc




a) B koseOaTenbHBIA KOHTYp BKJIFOYEH IOCIIEI0BATEIbHO UCTOYHUK mepeMeHHON DJIC & = £,,CoSwt, TAC Eme = 197 B,
0=410°c’,C=02 mx®D, R;=R,=100 Om, L; = L, =L = 0,1 I'n. HaliTh: MaKCMaIbHBIN 3aps1, KOTOPBIH TPOXOIHUT
4yepe3 KOHIEHCATOP ¢, AMILTUTYJHOE 3HAYEHHE CHJIbI TOKA B KOHTYPE I,, Ha4aJbHYI0 (Da3y HANPSDKEHUS! B KOHTYPE VW,
caBHT (ha3 MEXKTy TOKOM M HAPSHKCHHUEM B KOHTYPE ¢.

b) uel’[b U3 TOCJICAOBATCIIBHO COCAMHCHHBIX KOHACHCATOpAa CMKOCTH C, COIPOTUBJICHUSA R m KaTylmku ¢
WHAYKTUBHOCTBIO L mopkmrodyeHa K TEHCPATOPY CUHYCOUAAJIBHOI'0 HAIPAXKCHHUA, 4aCTOTa KOTOPOI'O MEHACTCA MpH
MMOCTOSIHHOM AMILIATY 1. Haiitu 4JacToTy, Ipu KOTOpOﬁ AMIUINTYJa HAIIPSOKCHUSA Ha KaTYIIKE MaKCUMaJibHa

¢) IlepBuunas 0OMOTKa MOHIXKAOIIETO TpaHcGopMaTopa ¢ KoapduIenToM Tpanchopmanuu k = 8§ BKIIOUYEHA B CETh C
manpspkernem U, = 2208 . Conporueienne BropuuHOH 06MOTKH 7 =2(0M, TOK BO BTOPHYHOM OOMOTKE
tpancdopmaropa [ = 34 . Onpenenurs nanpsokenne U/, Ha 3axuMax BTOpUIHON 0OMOTKH. [10oTEpSIMH B MEPBUYHOIM
00MOTKe IpeHeOdpeyb

d) TlepBuunas 0OMOTKa CHIOBOTO TpaHcopMaropa s MATaHus Hakana paguonpuemunka umeer 7, = 12000 surkos
1 BKJIIOYeHa B Lenb ¢ Hanpsxennem U, = 1208 . Kakoe KoJ1M4eCcTBO BUTKOB 71 JI0JKHA HMETh BTOPUYHAst 0OMOTKA,

eci ee conporuBnenne » = 0,50Mm , a nanpspxenne nakana U, = 3,58 npu cune toka [ =14 ?

¢) B nenp nepemenHoro Toka HanpspkeHueM 220 B u yactotoit 50 'l BKITIOYCHBI MOCIIEA0BATEILHO eMKOCTh 35,4 Mk D,
aktuBHOE conporuaeHre 100 O u uHIyKTUBHOCTHIO 0,7 /1. HaiiTh MOIIHOCTH MOTPEOJIIEMYIO KOHTYPOM

f) HepasBerBieHHas nenb NEPEMEHHOTO TOKA COAEPKHUT KATYLNIKy C aKTUBHBIM CONpOTHBICHHWEM R, = 3 Om n
HHAYKTUBHBIM X; = 12 Om, akTUBHOE conpoTuBieHue R = 5 Om, KOHIEHCATOP C EMKOCTHBIM COIPOTHUBIEHHEM X, = 6
Owm. K nern ipunoxeno Hanpspkerne U = 100 B (mefictytommee 3HaueHne ). OnpeaenuTs: 1) morHoe ConmpoTHBICHHE
ueny; 2) Tok; 3) kodapdumeHT MoIHOCTH;  4) aKTUBHYIO, PEaKTHBHYIO M IOJHYIO MOILIHOCTH; 5) HaIlpshDKeHHE Ha
KaX/10M COIPOTUBIICHUU.

o
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Tema 15. OnTuka. OCHOBHBIE 3aKOHbI reoMeTpH4YecKoi onTuku. PoTromerpus

[Ipaktuueckoe 3anstue Ne 29. Ilpenominenue cBera Ha rpaHulle paszzaena cpen. [lomaHoe
BHyTpeHHee oTpakeHue. [locTpoeHne n3o0pakeHUN B JIMH3aX M 3€pKajax, pacyeT XapaKTepPHUCTHUK
N300 paKCHHM

KonTtpomnsHsIil Bonpoc

1. BeiBecTr (OpMyITy TOHKO# JTMH3BI

2. Ha crexsstHHYIO TpU3MYy ¢ TpesioMistiommM yriaom 6 = 50° mamaet mox yriom a; = 30° myu cBeta. OnpeaeauTs yrom
OTKJIOHEHUSI ¢ Jy4a MPU3MO#, €CIIM MoKa3aTeab NpeJoMJIeHHsI 71 CTeKIa paBeH 1,56

3. IIposkekTop OJMKHETO OCBEIICHHS [aeT ITydOK CBETa B BHJEC YCEUCHHOTO KOHyca ¢ yrioMm pactBopa 26 = 40°.
CgeroBoii morok @ mpoxekropa paBeH 80 xim. Jlomyckas, 4TO CBETOBOW IOTOK pacIpefelieH BHYTPH KOHyca
PaBHOMEPHO, ONIPEAESNIUTh CUILY cBeTa / MpoXKeKTopa

4. JlroMuHeclLeHTHas IIMIMHAPUYECKas JlaMmIia quameTpoM d = 2,5 cyv v gimuHol [ = 40 cm co3maeT Ha pacCTOsIHUU F = 5
M B HaIpaBJICHUH, MEPIECHAUKYIIPHOM OCH JAMIIBI, OCBEIIeHHOCTh E, = 2 jx. [IpuHHMas namiry 3a KOCHHYCHBIH
U3TydaTenb, ONpeaeuTh; 1) ciuiry cBeTa / B JaHHOM HaIllpaBJIeHUH; 2) sIpKOCTh L, 3) cBeTUMOCTh M naMibl

Tema 16. BotnoBasi onTuka

[Tpaktudeckoe 3anstue Ne 30. Pacuersr nBysmydeBoii naTepdepenunu Pacuer nudpakiimoHHBIX
KapTHH Ha KPYIJIBIX KpaHax MeToaoM 30H DpeHens, npu Audpakuuu Ha IeId U JUGpPaKIUMOHHON
pemerke. Pacuer nosisspu3aliMoHHbIX SIBICHUH, 3aKOH Mamroca

KonTtpomsHbIi Bonpoc

1. Ha ToycTyi0 CTEKJISIHHYIO TUIACTHHKY, TMOKPBITYIO OYEHb TOHKOW TUIEHKOH, ¢ TOKazaTeleM mpeioMieHus n, = 1,4,
MajaeT HOPMAIBbHO MMapaUICIbHBIAH IMy4oK MOHOXpomatudeckoro certa (A = 0,6 mxm). OTpakeHHBIH CBET
MaKCHMaJILHO OCJIa0JIeH BeiencTBue naTepdepeHmu. OnpeneanTh TONNMHY d TUIEHKH

2. Ha cTexysiHHBIN KIMH HOPMAaJbHO K €r0 TPaHU ITaJacT MOHOXPOMATHIECKHN CBET ¢ IMUHON BOiHEI A = 0,6 mxu. B
BO3HMKIICH MpPU 3TOM HHTEpHEpPEHIMOHHOW KapTHHEe Ha oTpe3ke mmuHod [/ = 1 cm nHabmomaercst 10 momoc.
OnpenenuTs IpeoMISIIONNIN yroa § KinHa

3. Ha muadparmy ¢ KpyriibIM OTBEPCTHEM PAANyCcoM r = | um MagaeT HOPMAIbHO HapaylIeabHBIN MyYOK CBETA UIMHOU
BosHbI A = 0,05 mxm. Ha myTH nydei, npomieAnux yepe3 oTBEPCTHE, MOMEIIAOT 3KpaH. ONpeaeauTs MaKCUMaIbHOE
paccTosiHE Dy OT IIEHTPA OTBEPCTHSA A0 SKpaHa, MPU KOTOPOM B IIEHTPE MU(PPaKIMOHHON KapTUHBI emie OyneT
HaOMI0IATHCSI TEMHOE MSITHO

4. Ha menp mupudoit a = 0,1 »mu HOpMaNTbHO TaAaeT NapajiebHbIM MyYOK CBETa OT MOHOXPOMATUYECKOTO UCTOYHHKA




(4 =0,6 mxm). Onpenenuts WHUPHHY [ LEHTPAJIBHOTO MakCMMyMa B IM(PAKUUOHHOW KapTHUHE, MPOELUpPYEeMOH C
TIOMOIIBIO JIMH3BI, HAXOIMICHCS HEIOCPEACTBEHHO 3a MIETbI0, Ha SKpaH, OTCTOSAIIMA OT JIMH3BI Ha PAacCTOSHUM
L=1m

5. Ha nudpakimuoHHY0 penieTky HOpMajabHO K €€ MMOBEPXHOCTH MaJaeT MapalieIbHBINA MyYOK CBETA C JUTHHOW BOJHEI A
= 0,5 mxm. IlomemeHHass BOMM3W PEHICTKH JIMH3a MPOCHUPYET NU(GPAKIMOHHYIO KapTHHY Ha IUIOCKUH 3KpaH,
yJAaleHHbId OT JNMH3bl Ha L =1 m. PaccrosHue / Mexay AByMs MakCHMyMaMH MHTEHCHBHOCTH TNEpBOTO IMOPSJIKA,
HaOOTaeMbIMU Ha 3KpaHe, paBHO 20,2 cyv. Onpenenuth: 1) HOCTOSHHYIO d MU(PAKIIMOHHON pEIIeTKH; 2) YHUCIO 71
IITPUXOB Ha | cm; 3) 9MCIIO MAaKCHMYMOB, KOTOPOE TIPH 3TOM JaeT AU(PaKIIHOHHAS penieTka; 4) MaKCUMAaIbHBIN Yo
(Qmax OTKJIIOHCHHS JTyUCH, COOTBETCTBYIONIUX MOCICAHEMY TU(GPAKIIHOHHOMY MaKCUMYMY

6. Hy‘IOK CCTECTBECHHOI'O CBC€TAa MaAacT Ha IOJUPOBAHHYK IMOBEPXHOCTH CTEKIITHHOM IJIAaCTHUHBI, HOpr)KGHHOﬁ B
KHUIKOCTD. OTpa)KeHHBIﬁ OT INIACTHUHBI ITYYOK CBCTA COCTABJIACT YIroJl ¢ = 97° ¢ nagaromumM Imy4KoM. OHpC,IleJ'II/ITB
TOKa3aTeJib MPCJIOMIICHUS 1 dKUJIKOCTH, €CIIN OTpa)KeHHLIﬁ CBET INOJIHOCTBHIO MTOJIAPHU30BaH

7. JBa Hukouss (nonsipusaropa) N; u N, pacriosioxKeHbI TaK, YTO YroJI a MeXTy WX IUIOCKOCTSIMH NPOITyCcKaHus paBeH 60°.
Omnpenenutsd: 1) BO CKOIBKO pa3 YMEHBIIUTCS MHTEHCHBHOCTh CBETA MPH MPOXOKICHUN Yepe3 OJUH HUKOIE (N)); 2)
BO CKOJIBKO pa3 YMEHBIINTCS HHTEHCHBHOCTH CBETa IPH IMPOXOXKICHHH uepe3 oba HukonsA? [Ipu mpoxoxaeHuu
Ka)KJIOTO M3 HUKOJICH TOTEpH Ha OTPAKCHUE U MOTJIONICHUE CBETA COCTABIIOT 5%

8. Ily4ok 9acTHYHO-TIOJIIPU30BAHHOTO CBETA PACCMATPUBACTCS Yepe3 HUKOIb. [lepBOHAYANEHO HIKOMb YCTAHOBIICH TaK,
YTO €ro IIOCKOCTh IPOIYCKaHWs IapajuleNbHa IUIOCKOCTH KoJeOaHWil JIMHEWHO-TIONspU30BaHHOTO cBeTa. [lpu
TIOBOPOTE HUKOJISA Ha yroi ¢ = 60° HHTEHCHBHOCTH MPOITyCKaeMOT0 UM CBETa YMEHBIINIACH B kK = 2 pa3a. Onpenenurs

OTHOIIICHHUC ]‘,/]” HHTCHCUBHOCTEH €CTECTBEHHOTO H HHHQﬁHO-HOHHpH?,OB&HHOFO CBCTA, COCTABJIAIOIIUX IIaHHI)II\/'I
LI%lCTI/I‘-IHO-l'IOJ'IHpI/IE»OBEIHHBII‘/’I CBCT, 4 TAKXKC CTCIICHD IMOJIAPU3aAINU P ITy4Ka CBETa

9. HcToYyHMK MOHOXPOMATHYECKOTO CBETA C JNTMHOM BOJHBI A9 = 600 #m JBIDKETCS 110 HAPABICHUIO K HAOIIOAATEIIO CO
ckopoctbio V' = 0,1 ¢ (¢ — cKOpOCTb pPacIpOCTPaHEHHS IIEKTPOMArHUTHBIX BOJIH). OnpenenuTs JUIMHY BOJIHBI A
M3JIyYSHHs, KOTOPYIO 3aPErUCTPUPYET CIEKTPaIbHBIN Mpubop HadIoAaTest

Tema 17. JjieMeHTbI KBAHTOBOW M aTOMHON (pr3uku. KopnyckyJIsipHO-BOJIHOBOM 1yaju3M.
DJieMeHThI QU3UKN KOHTAKTHBIX SIBJIEHUI

[Ipaktnueckoe 3anarve Ne 31. 3akoHBI TEIUIOBOIO H3IydeHHs. PacueTr CBOWCTB KBaHTOB
(poronoB). DoTo3apdexT, TOpPMO3HOE pEHTITEHOBCKOe u3nydeHne u 3Pdexkr KommnroHa.
Boopoaonono0HbIi aToMm

KouTponsnsiit Bonpoc

1. HUccnenosanue criektpa uanydenns: CoNHIA TOKA3bIBAET, YTO MAKCHMYM CIIEKTPAJIbHOM IUIOTHOCTH 3HEPreTHUECKOi
CBETHMOCTH COOTBETCTBYeT JUIMHE BONHBI A =500 wu. Ilpuammas ConHie 3a YepHOE TeJo, ONpenenuTb. 1)
sHepreTudeckyro ceetuMocts R ComHia; 2) motok sHeprun ., m3mydaembrid ConHIeM; 3) Maccy 3JIeKTPOMarHUTHBIX
BOJIH (Bcex JIHH), n3nmyyaeMbx ComHueM 3a 1 ¢

2. JlnuHa BOJHBI A,,, HA KOTOPYIO IPUXOJUTCS MAKCUMYM DHEPTUH B CIICKTPE M3JyYSHHUs YepHOro Tena, paBHa 0,58 mxm.
OmnpesenuTh MaKCHUMAJbHYIO CIIEKTPAIbHYIO IUIOTHOCTh DHEPrETHYECKOH CBETHMOCTH (7)7)max, PACCUHTAHHYIO HA
MHTEPBAJ JJIMH BOJIH AL = 1 Hm, BOIU3U Ay

3. OmpenennuTs MAKCUMAIIBHYIO CKOPOCTD Vinax (POTORIEKTPOHOB, BEIPEIBAEMEBIX C IIOBEPXHOCTH cepedpa:
1) ynpTpadroneToBRIM H3TyYeHHEM C JUIMHON BOTHBI A; = 0,155 mrwm;
2) y-M3Iy4YEHHEM C AIMHON BOIHBL A, = 2,47 nm

4. OrmpenenuTh KpacHyIO TpaHuily A, horodddexra s 1e3us, eClid IpH 00JYYSHUH €ro MOBEPXHOCTH (HHOIETOBBIM
CBETOM JITMHO# BOJIHBI A = 400 1y MaKCHMaJIbHASI CKOPOCTh Vinax POTORIEKTPOHOB paBHa 0,65 Mw/c

5. Ily4ox MOHOXPOMAaTHYECKOTO CBETa C JJIMHOW BOJIHBI A = 663 mu najaeT HOPMaJIbHO HAa 3EPKAIBHYIO IUIOCKYIO
noBepxHocTh [loTok sreprun @, = 0,6 Bm. Onpenenuts cuiry F NaBiIeHUS, UCIHITEIBAEMYIO 3TOW ITOBEPXHOCTHIO, a
Takke 9ncyio N GOTOHOB, MAJAIOIINX HA Hee 3a BpeMsi ¢ = 5 ¢

6. TlapammensHblii Tydok cBera AiauHOW BONMHBI A = 500 wu TajaeT HOPMAIBHO HA 3a4EpPHEHHYIO ITOBEPXHOCTb,
npousBoas aasienue p = 10 mxlla. Onpenenuts: 1) KOHUEHTpanmio 7 (OTOHOB B IydYKe, 2) YUCIO 7; (OTOHOB,
MaIAI0NMX Ha IOBEPXHOCTH MIIoNaabio 1 4° 3a Bpems 1 ¢

7. B pesyibrare a¢pdexra KomnroHa (GOTOH Npu cOyIapeHnH ¢ dIIEKTPOHOM ObUI paccesiH Ha yroa 6 = 90°. Dueprus &’
paccesiaHoro (hoToHa paBHa 0,4 M»>B. OnpenenuTts YJHEPTrHIo € (HOTOHA IO pacCesHUs

8. ®oron ¢ sueprueit ¢ = 0,75 MbdB paccesuics Ha cBOOOXHOM 3yeKkTpoHe mox yrinom 6 = 60°. IlpuHmmas, d9rto
KAHETUYECKAst SHEPTHsl U UMITYJIbC JJIEKTPOHA JI0 COyAapeHus ¢ (JOTOHOM ObUIH MPEHEOPEKUMO MAIIbI, ONPEIEIIUTh:
1) snepruio ¢’ paccestHHOrO POTOHA; 2) KMHETHYECKYIO dHepruio T 3JIeKTpOHA OT/1auu; 3) HAIIPABJICHHE ero JABHKCHHSI

9. Bbraucnouth paauyc nepBoi opoutel aroma Bojgopoaa (bopoBckuil pagnyc) U CKOPOCTh JIEKTPOHA HA dTOW OpOuTe

10. Onpenenuts HEPruIo & HOTOHA, COOTBETCTBYIOLIETO BTOPOU JIMHUM B 1epBoii nHppakpacHoii cepun (cepun [lamena)
aToMa BOJOpOJa

11. OnpenenuTh ITMHY BOJHBI Ak, B SHEPTHIO £k, GOTOHA K,~THHUN PEHTTEHOBCKOTO CIIEKTPa, H3IIy4aeMOro BOJIb(PpaMoM
ipu 60MOapAMPOBKE €Tr0 OBICTPHIMU ICKTPOHAMH

12. D1eKkTpoH, Ha4aJbHOW CKOPOCTHIO KOTOPOTO MOXHO IpEHeOpedb, MPOIIes YCKOPSIOUIYI0 pa3HOCTh ITOTEHIHANoB U.
Haiiti nymay BonHb! ne bpoitns A oot nByx ciryqaes: 1) U; =51 B, 2) U, =510 xB




13. Ucnionpb3ysi COOTHOILLIEHUE HEONPEJEeICHHOCTE OSHEPTMM U BPEMEHH, OIPEACINTh E€CTECTBEHHYIO MIMpUHY Al
CIIEKTPaJbHON JIMHUM HM3JIyYeHHs aToMa IIPH Hepexole ero u3 Bo30yKICHHOTO COCTOSHHSA B OcHOBHoe. CpemHee
BpEMs T XKU3HH aTOMa B BO30YKICHHOM COCTOSTHUH IPHHATH paBHBIM 107 ¢, a iy BomHBI A n3nydenus, pasHoi 600
HM

14. B OeckOHEYHO TITyOOKOM OJHOMEPHOM IPSIMOYTOJIBHOM IMOTCHIMATHHOM SIIUKE MIMPHHOW / HAXOAWUTCS AJICKTPOH.
BBIUKCIUTE BEPOSITHOCTH TOTO, YTO JIEKTPOH B BO30YXKICHHOM COCTOSIHUM (n = 2) OyaeT oOHapyXeH B CpeaHei
TPETH SIIUKA

Tema 18. DiiemenThI PU3UKHU ATOMHOIO AAPa
IIpakTueckoe 3ansTie Ne 32. PacueT 3Hepruu CBS3U SA€P, SHEPTETUUECKOIO BBIXO1A SIAEPHBIX
peaxiuii, MpoLeccoB s AEPHON SHEPTEeTUKU

KoHTponsHslil Bonpoc

1. Bomopon (llH ) oboramieH aefiteprem (le ). OmpeennuTs MaccoBble JOIH @; BOAOPOAA U @, NCHTEPHS, €CIH

OTHOCHTEINIbHAsI aTOMHas Macca M Takoil cMecH oKka3anack paBHoH 1,122

N 209 py - 27
2. OnpenenuTh OTHOIIEHUE CEUeHHil O, /0, sAnep BUCMYTA g, Bi v amomunus ; Al

234
3. Smpo HenmTyHHs o, /NP 3aXBaTWIO SJIEKTPOH M3 K-000i04kd aroma (K-3aXBaT) W UCIYCTUIO o-4acTHIly. SIapo

KaKOT'0 3JIeMEHTA MOJYYIIOCh B PE3yJIbTaTe ITUX IIPEeBpaIleHIH?

27
12

10 UCTeUeHHUH BpeMeHH ¢ = | u. [IpeamonaraeTcsi, 4T0 BCE aTOMBI H30TOIA PaIHOAKTHBHEI

4. Onpenenuts HAYaTbHYIO aKTUBHOCTH Ay PaJUOaKTUBHOrO Maruus ,, Mg maccoit m = 0,2 mke, a TaKKe aKTHBHOCTb A

5. Ilpu ompenenennu nepuoja nomaypacnaga 7, KOPOTKOXKUBYIIETO PagUOAKTUBHOIO M30TONA HCHOIB30BAH CUETUUK
uMITynscoB. 3a BpeMst At =1.mun B Havane HabmoxaeHus (¢=0) Obuio Hacumtano An; =250 uUMITyIbCOB, a IO
HCTEUYeHUU BpeMeHH ¢ = 1 y 3a Toxe BpeMs — An; = 92 umnynbca. OnpeaenuTs TOCTOSIHHYIO PaIiOaKTUBHOTO pachaaa
A m nepuop nonypacnana 7, n3oromna

N . 60 N
6. ToveuHblii PaIMOAKTUBHBIA HMCTOYHHK ,5(CO HaXOOUTCS B IEHTPE CBHMHIIOBOTO C(EPHYECKOTO KOHTEHHEpa ¢

TOJIIMHOW CTEHOK X = 1 cm W HapyXHBIM pagumycoM R = 20 cu. OnpenenuTs MaKCUMAIBHYIO aKTUBHOCTB Auax
WCTOYHHKA, KOTOPHIH MOXHO XPaHUTh B KOHTEHHEPE, €CITH AOIMyCTUMAs TUIOTHOCTD MOTOKA Jy,n P-(POTOHOB Ha BBIXO/IE

. g 60
13 KoHTelHepa pasHa 8:10° ¢ . TIpuHsATH, 4TO NPH KAXKIOM aKTe paciaja sapa ,;, Co ucmyckaercs n =2 y-horoHa,

cpeaHsis SHeprusi KOTophix € = 1,25 MsB

Ty -
7. OnpenenuTs yAeIbHYI0 SHEPTHIO CBsA3M Aapa ; Li

N 23
8. Omnpenennts SHEPrHIO £, KOTOPYIO HYXKHO 3aTPaTUTh JUIA OTphIBa HeliTpoHa ot snpa |7 Na

o 9 1 4 67 -
9. Haiitu snepruto peakuuu , Be+, H —>, He+ L1, ecnu n3BectHo, 4TO KHHETHYECKHE dHEPrHu npoToHa Ty = 5,45
M>5B, sapa remust Ty =4 M>B 1 uTO sIpo renus BbUIeTeNno noj yrioMm 90° Kk HampaBlI€HHIO ABMXKEHMsS NMPOTOHA, a

9
SITPO-MUIICHB 4Be — HEMOABIKHO

23

10. PagnoakTuBHOE AAPO Maruus |,

spa

Mg BpIOpOCHIO HO3UTPOH U HelTpuHO. Onpenenuts sHepruio O sToro B -pacnana

Kpurepun oneHuBanus (camocmosnmenvroe peuieHue 3a0ay u 00vsCHeHue UxX peuieHus):

OrneHrBaHUE TEKYLIEro KOHTPOJS MO CaMOCTOSITEIbHON paboTe Ha MPAKTUYECKUX 3aHATHUAX
OCYUIECTBJISIETCS 0 HOMHUHAIbHOM IlIKajle — 3a4TeHo/He3auTeHo. OOmias OIeHKa KaXKJI0ro OTBEeTa
OCYILIECTBJISICTCS] B OTHOLLICHUU MOJIHOTHI OOBSCHEHUS TEOPUU, METOJIAa U CIoco0a peleHus 3ajauu K
o011ieMy coJiep>KaHUIO PEeIIeHNUs 3aaul (BbIpa)XaeTcs B IPOLIEHTAX).

3a OTBET CTABUTCS OLICHKA «3a4TE€HO» MpH 0011ei onenke 75%.

KonmdecTBo MOmBITOK U BpeMst Ha 00BSICHEHHUS X0/1a PEIICHUS 3a/1a4 — HEOT PAHUYCHHO.

Kpurepun oreHuBaHUS TpU TEKyLIeM KOHTposie (CaMOCTOSTEIbHOE pEeLIeHue 3ajad |
0OBSICHCHHE MX PEIICHUS):

— IPAaBUWJIBHOCTD PELICHHUS 33]]a4ul Ha OCHOBE (PM3UUECKUX 3aKOHOB U METOZ0B MaTeMaTHUECKOTO
aHaIn3a;

— 3HaeT W IMOHMMAeT 3aKOHbl (PM3MKM M yMEeT WX HCIOJIb30BaTh IPHU PEHICHUH 3aJad U
OOBSICHEHUH UX PEIICHUs], B TOM YHCIIE CBS3aHHBIX C MPOPECCHOHATBHOMN IeATEIIbHOCTHIO;

— SI3IKOBOE O(OPMIICHHE OTBETA.



Tloka3arenu u mKana OLlEHUBAHUA

IIxana oneHuBaHUsA Iloka3arenu

- coJiep KaHKe OTBETA B [[EJIOM COOTBETCTBYET PEIICHHUIO 3a/1a4H;

- OOHapyXMBaCT BJIAJCHUC MOHATUIHO-TCPMUHOJOTHYCCKUM alMapaToM JUCIUIUIAHBL,
OTCYTCTBYIOT OIIMOKH B YIOTPEOJICHUN TEPMUHOB;

3auTeHo - IEMOHCTPUPYET YMEHHUE apryMEHTHPOBAHO U3JIaraTh COOCTBCHHYIO TOUKY 3PCHHUS;

- 06’[)5[CH€HI/IC peHIeHI/IH 3aaa4yu COHpOBO)K}IaeTCSI AACKBATHBIMHU I/IJ'[J'I}OCTpa]_lI/IHMI/I (CXCMaMI/I,
YepTekaMu ), HEOOXOIMMBIMHA IJISI pEIICHHS,

- pa0oTa BBIMOJIHEHA aKKYpaTHO, 0€3 TOMapoK U UCIPABICHUN

- €CJIM COJIEP>)KaHUE OTBETA HE COOTBETCTBYET TEME 3aJla4M WJIM COOTBETCTBYET €MY B OUEHb
MaJIOH CTEIEHH;

- IOTTyCKaeT OMHUOKHU B UCIIOIH30BAHNH TEPMUHOJIOTHH,

- MOSICHEHHE U3JIaraeTcs OeCopsI0YHO U HEYBEPEHHO;

— OTCYTCTBYET apryMCHTAIMSI U3JIOKCHHOM TOYKHU 3PEHUS, HET COOCTBCHHOM MO3HIINY;

- paboTa BBHITIOTHEHA HEAKKYPATHO, C OOMINEM TIOMAapOK W UCTIPABICHUI

He 3auteno

3amuTa 0T4eTOB N0 1a00pPaTOPHBIM padoTam

JlaGopatopHas paGora 1. O6paboTka pe3yabTaToB U ONpeAeIeHNe MOrpeIHocTeN pU3nUECKuX

WU3MEPEHUN

KonTtponbHbIE BOMPOCH

OO0BsIcHUTE, YeM OTIINYAIOTCS TIPSIMBIE METOIBI U3MEPEHHS OT KOCBEHHBIX ?

CryyaiiHble NIOIPEIIHOCTY U UX OLIEHKA. JlOBEpUTEIbHBIN HHTEpPBAI

Kak m3MeHuTCS mupHHa JOBEPUTEIEHOTO HHTEPBAIIA, €CIIH IIPH OJHOM U TOM K€ YHCIIe U3MEpeHuit n = 5 TpeboBaHme
K HaJEXHOCTU MOBLICUTH ¢ 0,95 mo 0,987

Kak wm3MmeHuTCs MIMpHHA JOBEPUTEIHLHOTO WHTEpBaja, €ClM MpU 3aJaHHOW HazexHocTh 0,95 MOBBICUTH YHUCIO
n3Meperuii ¢ 3 1o 5? ¢ 3 mo 10? ¢ 10 1o 60?

CucremMaTdecKue TOTPEIIHOCTH U UX oueHKa. [IpubopHas norpemHocts. Kiace Tounoctn

Ha YCTAaHOBKE BO3MOXHBI JOBE€ DJJIEKTPUYECCKHUE CXEMBI BKIIOYCHHUA aMIEpMETpa W BOJBTMETpA. Kakosa
CUCTEMATHYCCKAA MOrPEUIHOCTh USMEPECHUA YIACITIBbHOTO COIIPOTUBJICHUA JJIA KaKJI0H U3 cxem?

O0paboTka pe3yabTaTOB KOCBEHHBIX U3MEPEHUIA

Nmeercs munuHap paauycoM R u mmuHoi (. [lpu u3MepeHHM MITaHTCHIIMPKYJIEM OKa3aioch, uto R = 55,3 mm, [ =
63,5 MM. OuleHHTE OTHOCUTENIBHYIO IIOTPEHIHOCTh U3MEPEHUH 00bEMa HMIIMHIpA

JlaGopatopHasi padora 2. U3yyeHue 3aKOHOB PABHOYCKOPEHHOI'O JBH/KCHUSI HA MallUHe

ATByna

KonTpomsHbIe BOIPOCH

Kakoe nBmxeHne HazpIBaeTcsl paBHOyCKopeHHbIM? [IpruBeanTe mpuMepsl paBHOYCKOPEHHOTO JBM)KEHUS

JaiiTe onpeneneHyue cpeIHEro 1 MTHOBEHHOTO YCKOPEHUS

3anummuTe CHCTEMbI YPaBHEHNUH, ONMHUCHIBAIOIINX PABHOYCKOPEHHOE JIBI)KEHHE B BEKTOPHOM M KOOPAWHATHOM BHUIAX.
[Tomydute U3 Hee 3aBUCUMOCTH: 1) MEXIy CKOPOCTBIO, YCKOPEHHUEM M MPOHICHHBIM IIyTEM IIPH PABHOYCKOPEHHOM H
paBHO3aMEIIEHHOM ABWXEHHUHM; 2) MEX/y HaualbHONH M KOHEYHOH CKOPOCTHIO, BpEMEHEM JBIDKEHUS U MPOHICHHBIM
ITyTeM IPH PaBHOYCKOPEHHOM M PaBHO3aMEIIICHHOM JIBHXKCHUH

O0ocHy#Te NPUHLUI PabOThl MAIIMHBI ATBY/Ia M BBIBEAUTE PACUETHYIO (HOPMYILY

JlBe rupu mMaccamu 2 KT U | KI' COCMHEHbI HUTHIO M MEPEKUHYTHI Yepe3 HEeBECOMBIN HENOJBWXKHBII Onok. Haiitu
YCKOpEHHE TPY30B BO BpeMsl JBIKeHUs. TpeHneM HUTH 0 OJIOK M BECOM HHUTH NpeHeOpeyb

[To camMOCTOATENFHO COCTAaBICHHOMY Tpa(uKy 3aBUCHMOCTH YCKOPEHHUS d(?#) OT BPEMEHH IOCTPOUTH TpaduKu
3aBHCHUMOCTH CKOPOCTH V(?) M KoOpauHATHI X(?) oT BpeMeHH. [[puHATH, YTO Ha4YaJIbHBIC 3HAUYEHHS CKOpOCTH V) = 0 n
KoopauHaThl Xy = () — 3agaHbl

JladopaTtopnasi pabora 3. Onmnpeneinenue kodpduimeHTa TPEHUS KadCHUS METOIOM

HAaKJIOHHOI'O MasTHHKaA

KOHTpOJ’IbHLIe BOIIPOCHI

Jlaiite onpeneneHue Cuibl peakiysl OIOpkI

HaﬁTe OIIPEACIICHNE CUJIBI TPEHUA, CUJIbI TPECHUA KaUYCHUA, CUJIBI TPCHUA CKOJILKCHUA

Chopmymupyiite 3akoH AmoHTOHa-Kynona. Uem ko3(h(dUIMEHT TpeHHs KadeHUS OTIMYACTCS OT KO3 UIMEHTA
TPEHUS CKOJIbKESHHUSI?




HOJ'Iy‘H/ITC (I)OpMyJ'Iy JJIA OIIPEACIICHUA KOS(l)(I)I/IIII/ICHTa TPEHUS Ka4CHUA METOAOM HAKJIIOHHOTO MasiTHHUKA

Kak Biauser JJIMHA, TOJIIWHA U MaTCpraJl HUTH Ha PE3yJIbTaThl OIbITa?

JlaGoparopHnast padota 4. IIpoBepka 3aKOHa COXpaHCHHS HMITYJIbCa

KonTpomsHBIE BOIPOCH

Kakas (1)H3qucxa;1 BCIIMYMHA HA3bIBACTCA I/IMHyHbCOM? HazoBute C€ANHULBI U3MEPEHUSA UMITYJIbCa

Cdopmymupyiite 3aK0H coXpaHeHH UMITylbca. Kak 3ToT 3akoH MokHO BeiBecTH u3 1l 3akona Herorona?

Kakas (1)I/ISI/I‘IGCKa$I BCJIMYMHA Ha3bIBaCTCA SHCpFHCﬁ? B kaxmx CANHNIAX U3MCPACTCA BHCpFI/Iﬂ?

bl Rl Rl e

Kakas ¢usrueckas BeIMYMHA HA3bIBACTCS KHHETHYECKOH sHeprueii? Uemy paBHa paboTa MO0 M3MEHCHHIO CKOPOCTH
Tena?

hd

Kakas (I)I/ISI/I‘ICCKEUI BCIIMYHWHA HAa3bIBACTCA HOTCHHH&HBHOﬁ BHGPFHCﬁ? Kakwue BUbI MMOTEHIINATbHOM OHEPrun
HW3BECTHEI B MEXaHUKe?

Kakas ¢pu3ndeckast BennarHa Ha3bIBACTCS TIOJTHON MEXaHUIECKOH SHepruei?

BLIBG,HI/ITG 3aKOH COXpPaHCHUA MOJIHOM MEXaHUIECKOH OHCPIruu. HazoBute YCJIOBHS BBIITIOJIHCHUS 3TOI'O 3aKOHA

BeiBenute pacuernyto popmyiry. ITo koTopoii Bel paccunTtsiBany ko3 duIMeHT TpeHns KauyeHus ?

L|e |

Pemmte u 00BsIcHUTH 3amady. J{Ba rpy3a maccamu 10 ke 1 15 ke moAgBemIeHB HA HATAX JUIMHON 2 M Tak, YTO TPY3bI
COIIPUKACAIOTCS MeX1y cobOoil. Menpmmii rpy3 Obul OTKIOHEH Ha yronm 60° m ormymeH. Ha kakyio BeIcoTy
NOAHUMYTcs 00a rpy3a nocie yaapa? Y aap cuurtats HeynpyruM. Kakoe Kolnn4ecTBo Teluia Ipy 3TOM BbIIEIseTcs ?

10. Pemuth u 00BsicHUTH 3amauy. JIBa rpy3a maccamu 10 xe u 15 ke moABENICHBI HA HUTSIX JUTMHOW 2 M TaK, 4TO TPY3bI

CONPUKACaIOTCs Mex1y coOoil. MeHbimii rpy3 Obul OoTKIOHEH Ha yronm 60° u ormymeH. Ha kakyio BeicoTy
MOJHUMYTCS TPY3bl IIOCIIE YIIPYTOTo EHTPAJILHOTO yaapa

JladbopaTopHasi pabdora 5. IlpoBepka OCHOBHOr0 3aKOHAa BpPAIATEJbHOr0 ABMKEHHSl HA

masitHuke Ob6epOeka

KoHTponbHbIE BOPOCH!

YT10Bast CKOPOCTh U YIIIOBOE YCKOPEHHE

MowmeHT CHUJIbI, MOMCHT UMITYyJIbCa, MOMCHT MHCPLIUU

YpaBHEHHE MOMEHTOB

OcHOBHOE YPaBHCHUC JUHAMUKHU BpallaTCJIbHOTO ABMXKCHUA TBEPAOTO TEJIa BOKPYT C 3aerHHeHHOﬁ OCBIO BpalllCHUA
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Brranciienre MOMEHTOB HHEPIHH MPOCTEHIINX TEJI — MaTepHaIbHON TOUKH, 00pyda, JUCKa, CTEPXKHS, mapa

JlaGopatopnasi padora 6. IlpoBepka Teopembl I'wiirenca-llITeiinepa npu mnomomu

(du3nvecKoro MasiTHMKA

KonTpossHEBIE BOIPOCHI

Kakas (bnanqecxaﬂ BCJIMYKMHA HA3bIBACTCSI MOMCHTOM I/IHepLII/II/I?

0

BeiBeaute (HopMyIibl Ui OMPEIe/iCHHS MOMEHTA WHEPIUHU MPABHIBHOW TeoMeTpHYecKor (GopMbl (AUCK, HUIHHAD,
iap, oopy4)

Cdopmymupyiite Teopemy [roiirenca-1lteitnepa

Kakyo ¢pu3udeckyro MO/Ieb HA3bIBAIOT (PU3NICCKUM MASTHUKOM?

BeiBenere popmyiy neprosa xosiedaHuit GU3NUECKOT0 MasiTHUKA
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O6ocHyiiTe MeTO TpoBepKH TeopeMsl [ toitrerca-11ITelHepa mpu moMoIu GU3NIECKOro MasTHHKA

JlabopaTopnasi padora 7. MastHuk MakcBeiia

KoHTponbHbIE BOPOCH!

OHpG,I[CJ'H/ITB BO3MOJXHBIC UCTOUYHUKU IMOTPEIIHOCTH U3MEPCHUS

BeiBecTn pacuernyio dpopmyiy

ChopmynmupyiiTe 3aKOH COXpaHEHHUS SHEPTHH U CIydaeB: 1) COXpaHEHHs MEXaHHYECKOW PHEpPIuu, 2) mepexona
MEXaHW4YEeCKOH SHEPTHH B HEMEXaHHUECKHE BHIBI SHEPTUH

Kak ompenensiercss KnHeTHUeCKast HEPrus Mpu: 1) MocTynaresJbHOM JBIXEHUH? 2) BpallaTelIbHOM IBIKCHUH? 3)
BpalaTeIbHO-NOCTYIAaTEIbHOM JIBI)KEHUU?

Kak ¢opmynupyercs Teopema 00 HM3MEHCHHMM KHHCTUYCCKONH SHEPrMM IMPH IOCTYMATCIHHOM JBHKCHHUA W
BpamaTeIbHOM TBIYKCHUH?

JlabopaTopnasi padora 8. Onpenesnenue kKo3(ppuuueHTa BA3KOCTH KUAKOCTH 10 METOXY

Crtokca



KOHTpOJ’ILHLIe BOIPOCHI

SBnenus nepernoca. 3akonsl Pypre, Puxa, HproToHa

VYpaBHeHHEe ABIKEHUS TapHKa B XKHUAKOCTH (BTOpPOil 3akoH Hbl0TOHA) U ero pemieHue i CKOpocTH v(t)

BeiBecTr pacueTHyro GhopMyiTy st onipeieseHus ko3 uireHTa BsI3KOCTH

IToyemy BepxHEe KOJBIIO YCTAaHABIMBACTCS HA HEKOTOPOM PACCTOSTHAN OT BEPXHETO Kpast KUAKOCTU?

Kak 3aBucHT BA3KOCTH )KH,E[KOCTCfI Hn ra3oB OT TeMnepaTprI?
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YeM OoTIHMYMTCS JIAMUHAPHBIA U TypOyJIeHTHBIH peKUMbI 00TekaHus napuka? Kakoil pexum o0TekaHis HEOOXOMMO
obeceunTh TSl onpeencHus KodhGHUIMeHTa BA3KOCTH U MoYeMy?

JlaGopaTtopHas pa6ora 9. U3yueHue NOBEpPXHOCTHOTO HATSIKEHHSI JKUIKOCTEl

KonTpomsHBIE BOIPOCH

UeM oTiiMyaeTcsi CTPYKTypa KUAKOCTEH OT CTPYKTYPBI KPUCTAUIOB U Ta30B?

duzndeckas Mprupoia MOBEPXHOCTHOTO HATSKEHNUSI.

Du3ndecKuii CMBICT KOS(b(bI/I].[I/ICHTa MOBCPXHOCTHOI'O HATAKCHUA.

Uro omnpexnensier popmyna Jlamnaca?

Kakue 3naueHms KpaeBOro yrja BO3MOXHBI JJId KalJii Ha IOBEPXHOCTHU TBEPAOIO Tena?

[MonyuuTs HOpMyITy /51l BBICOTHI TIOIHSTHUS KUIKOCTH MO Kauisipy?

[Touemy K03(h(HUITHEHT TOBEPXHOCTHOTO HATSHKEHUS 3aBHCUT OT TEMIIEpaTyphI?

[Toyemy k03¢ GHUIMEHT MOBEPXHOCTHOTO HATSKEHMS 3aBHCUT OT PACTBOPEHHBIX B JKHJIKOCTH BEIIECTB?
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Kakue BeriecTBa Ha3bIBAIOTCS MOBEPXHOCTHO-aKTHBHBIMH? Kak OHHM BIHMSIOT Ha KOI(DQGUIMEHT MOBEPXHOCTHOTO
HATSDKEHHS?

JlabopaTopnast pa6ora 10. OnpeneneHre OTHOLIEHUS TEINIOEMKOCTH ra3za IMpH MOCTOSIHHOM
JTABJIEHUHM K €0 TEeIJIOEMKOCTHU MPH MOCTOSTHHOM 00beMe

KoHTponbHbIE BOITPOCH

Kaxkoii ¢pusndecknii cMbICT IMeeT BHYTpeHHsIsI sHeprisi? OcHOBHBIE (GOpMBI H3MEHEHUSI BHYTPEHHEH SHEPTUH

[epBoe HaYaIO TEPMOJUHAMUKHU U €r0 (PU3UUSCKUIT CMBICI?

TemnoémkocTts. [ToueMy TEITOEMKOCTH T'a3a 3aBUCAT OT CIIoco00B 1 ycioBuit Harpesanus? [Touemy C, 6omnbmie C,?
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Kakoit mporece Ha3piBaeTcs agnabarnaeckuM? [lomyunte ypaBHenne [lyaccona u3 BeipakeHus (17) B KoopamHaTax
(P, 1), (V. T)

UYemy nomkHBI OBITH paBHBI 3HaUeHUS K03 dunmenta [Tyaccona 1 ogHO-, IBYX-, TPEX- 1 MHOTOATOMHBIX T'a30B?

6. Kakum nomkHO ObITh 3HaueHHe ko3¢ ¢uuuenrta Ilyaccona ms Bozayxa? [lo kakuM mpuYMHAM SKCIIEPUMEHTAIBLHOE
3HAYEHHE MOXKET OTIINYATHCS OT TEOPETHIECKOT0?

JlabopaTopHasi padora 11. OnpenejieHue eMKOCTH KOHIEHCATOPA M0 KPUBO# pa3psijaa

KonTpomsHBIE BOIIPOCH

UYro Ha3bIBACTCS AIEKTPOEMKOCTHIO IIPOBOIHIKA, EMKOCTBIO KOHIEHCATOpa?

BeiBeaute hopMyITBI ATIST EMKOCTEH MIIOCKOTO, MIITHHAPHYECKOTO U c(hepudecKoro KOHAEHCATOPOB

SHGPFI/ISI CHUCTCMBI 3apA10B, SHEPIHUd 3apsS)KCHHOTI'O KOHACHCATOPA, DHEPIUA JICKTPOCTATUICCKOTO TOJIA

CocraBbTe 1 pemunTe Z[I/I(l)(l)epeHHI/IaJ'ILHOC YpaBHCHHUE, OIMMMCBIBAIOIICC 3apAAKY U paspsa]d KOHACHCATOpa

duznyeckuit cMbICH MOCTOSHHOM BpeMenu RC-nienu

O00CHYHTE IKCIIEPUMEHTAJIbHBIM METO ONPEEICHHUS] EMKOCTH KOHJICHCATOpa M0 KPUBOW pa3psiaa
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Hoquy HE CIICAYET U3MEPATH HAYAJIbHOC 3HAUYCHUE Pa3psAAHOIO TOKa

JlaGopatopHasi padora 12. OnpeaejieHrne TOPU30HTAJIBHON COCTABJSAIONIEd MATHUTHOIO
1moJis 3emJin

KonTpossHEBIE BOIPOCHI

Yto Ha3pIBaCTCS I/IHJIyKHI/Ieﬁ, HaIlpsA)KCHHOCTHIO MAarHUTHOT'O mojs?

Kakwue 1mosst Ha3pIBaroTCS BI/IXpeBBIMI/I?

Kak cBs3aHbBI WHIOYKOWA, HAIIPSHYKEHHOCTh 1 HAMarHHY€HHOCTH B BCH.[eCTBe?

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

OxapaktepusyiiTe MarHUTHOE 1oJe 3eMIIH.
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Kakas COCTaBJIsIrOIIass MAarHuTHOI'O I10JIsA Semimn — BCPTUKAJIbHASA WKW TOPHU3O0OHTAJIbHAsA — BpallacT KapTYIIKY
MarHUTHOI'0 KoMIraca?




7. Ha kaknx mmporax u nouemy s¢dextrBHee padoTaeT MarHUTHBIN Kommac?

JlabopaTopHasi padora 13. OnpeneneHue yAeJIbHOI0 3apsia IEKTPOHA METOJOM MarHeTpoHa

KOHTpOJ’ILHLIe BOIPOCHI

1. UYro Ha3bpIBaeTcs yACIBHBIM 3apsAI0M YaCTHIIBI?

2. UYro takoe cuna JlopeHna? Kakx onpenenuts ee BenuuumHy M HampasiieHHe? PaccumraliTe mapaMeTpbl TpaeKTOpUHU
3apsDKEHHOMN YacTHUIlBI BIETAIONIeH, B OIHOPOIHOE MAarHUTHOE MOJie MEPHeHIUKYIISIPHO CUIOBBIM JIMHUSM, O] YTIIOM
K CHJIOBBIM JINHUSIM

3. Kak 6y,Z[CT JABUTAaThCA YaCTHUIa, €CIIN NMapalJIEIbBHO MarHUTHOMY ITOJIFO IIPHUJIOKUTE OAHOPOAHOE BJICKTPUICCKOE mojue?

4. PaccMmoTpuTe HampaBiCHHE CWJI, IEHCTBYIOIIMX Ha 3JIEKTPOH B NMPOM3BOJBHON TOYKE BHYTPH BAaKyyMHOTO AMOJA,
MOMEIICHHOTO B aKCHAJIbHOM MAarHWTHOM Tiouie. Ilomyunrte ypaBHEHHWE Ul ONPEENICHUS TPACKTOPHH 3JICKTPOHA B
9TOM cllyyae

5. UYro Takoe KpuTHYECKas WHAYKIHS, KPUTHISCKUN TOK?

Hapucyiite TpackTopuu ABM>KEHUS JIEKTPOHA B BAKYYMHOM Jnozie yeTaHoBKU npH I = 0, I < I, L = L, Lc > L.

7. Yro Ha3piBaeTcs cOpOCOBOM xapakTepucTukoit mMarunerpona? ITouemy mnpu I. =l aHOAHBIH TOK He oOpamiaercs B
HyJb? Kak mpakTH4IecKu onpeaenuTh ly,?

8. CoopmynupyiiTe TeOpeMy 0 LUPKYJISIMN BEKTOPA HAMPSHYKEHHOCTH MAarHUTHOTO TI0JIs (3aKOH MOJIHOTO TOKa)?

9. BeiBeaute GopMyity Jisi HAPSHKEHHOCTH MAarHUTHOTO TOJIST JNTHHHOTO COJICHOM A

JlabopaTopnasi padora 14. VccienoBanue 3aTyxaromux KoeOaHuii B K0JIe0aTETbHOM KOHTYPE

KoHTponsHbIE BOIPOCH!

Kax Bo3HUKAIOT KOJIeOaHMS B KOJIeOaTEILHOM KOHType?

BLIBC}_'[I/ITG " pCIINTC YpaBHCHUA CBO60HHI)IX HE3aTyXaromux 1 3aTyXarommnx KoJiIebaHui B KoJIe0aTEIbHOM KOHTYpC

Kak 3aBucur nepuoa 3aTyxaromumx KoJiebaHuii OT COITPOTUBJICHUSA KOHTypa? Yto Takoe KPUTHUYECKOC COHpOTI/IBﬂeHI/Ie?
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Kak u3MeHsieTcsi CO BPEMEHEM HANpsDKeHHWE HA KOHJCHCATOpE, CHa TOKAa B KOHTYPE, SHEPTHUs AJIEKTPUYECKOrO U
MarHHTHOTO IOJIei?

W

Uro Takoe IIOCTOSHHAsE BpEMEHHM 3aTyXaHus U JorapuMuyeckuil JeKpeMeHT 3aryxanus? Yemy paBeH
norapuMHUUYECKUI IEKPEMEHT 3aTyXaHHs KoJe0aTelbHOro KoHTypa?

Uro HazbiBaeTcst noOpoTHOCTHIO? Ee dusnyeckuii cMbIca

[MpuHIMIT paboTh peakcallMOHHOTO TeHepaTopa Ha ra30paspsaHoil tamiie
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BeiBeaure hopmyity 1uis mepuoza KojebaHuil pesakcalMOHHOTO TeHepaTopa

9. IlpuHUOMI MONyYeHNs 3aTyXaBIINX KOJIeOaHUH Ha SKpaHe ocIuuiorpada B JaHHOH paboTe

10. Kax m3mepuTsb nepro] KojaeOaHwii ¢ IToMOMIbio ocuuiutorpada’?

11. TToueMy koneOaHUs B KOHTYPE YCTAaHOBKH SBIISETCS 3aTyXarOIUMu Jaxke mpu R = 07

12. TTomyuute popmymsl aist onpeaencuus L, C, P mo skcriepuMeHTaNbHBIM JaHHBIM

JlabopaTopnass padora 15. HMcciaenoBanne BbIHYKICHHBIX KoJIeOaHUI B KO0J1e0aTeJbHOM
KOHTYpe

KoHTponbHbIE BOITPOCH

1. Kaxwue konebaHus Ha3bIBAIOTCS BBHIHYKICHHBIMU?

2. BeiBenure GopMyiry BEIHYKIEHHBIX KOJIEOaHHH B ITOCIEJOBATEIBHOM KOHTYpE.

3. 3amummTe pelmeHWe YpaBHEHMS BBIHYXICHHBIX KoneOaHui. Kak 3aBHCHT cmila TOKa B KOHTYpE, HAlpsDKEHHE Ha
KOHJIeHcaTope, caBHr Ga3 ¢ oT yacToThl BHEIIHEH 3.]1.C.7

4. Yto Ha3bIBaeTCA pe?)OHaHCOM? I/I3o6pa3HTe PE30HAHCHBIC KPUBLIC JJIA CWJIbI TOKA W HANPAKCHUE Ha KOHJACHCATOPC.
I/I306paSI/ITC 3aBUCHUMOCTDH CABHTI'a (1)213 (P OT YaCTOTHI BHCITHEH 9.4.C.

5. Kak 3aBucut vacrora PE30HaHCa JIsI HAMPAKCHNUA Ha KOHACHCATOPE OT 3aTyXaHus B KOHType?

6. Tlouemy B peaslbHOM KOHTYpe npu pe3oHance Hanpsokernit U, # U, ?

7. Uro wHasbBaeTcs M00poTHOCTHIO? [IpHBEeauTE HECKONBKO IPAKTHUYECKHUX CIHOCOOOB HM3MEpPEHHS JTOOPOTHOCTH.
O0ocHYHTE c1I0cO0 BHIYMCIICHHUS JOOPOTHOCTH 110 PE30HAHCHOM KPHBOIA.

8. O0ocHyiiTe criocob m3MepeHus cBura (as ¢ moMomIpio ocruuorpada.

JlabopaTopnass paGora 16. OnpegejeHne mnoka3aTeJs HPeJOMJICHHS TPH TOMOLIH
pedpaxTomeTpa AdGe

KoHTponbHbIE BOPOCH!

1. Yro YCTaHaBJIMBACT IMOKAa3aTCJIb HpeJ’IOMJ’IeHI/Iﬂ? Yro XapaKTCPpU3yroT a0COJIFOTHBIM U OTHOCHTEIIBHBIM IIOKA3aTeN




peTOMIEHUs?

2. ChopmynupyiTe 3aKOH IPEIOMICHHS CBETA.

3. B dewm 3akirovaeTcs sSBJICHUE MOJTHOTO BHYTpeHHEro oTpaxkeHus? Korma MokHO HaOmonaTe naHHOE siBieHue? Kax
3alMChIBACTCS 3aKOH TPENOMIICHHS CBETa ISl Cydasi, KOrjga Jyd HepexoJuT U3 0ojiee IUIOTHON cpelpl B MeEHee
MJIOTHYIO?

4. Kakoif yron Ha3pIBaroT npeneabHbM? Kak MOXXHO ONpenenuTh MpeaeIbHbIA Yroul AT JTI00BIX ABYX cpen?

5. OOwbsicauTe IpuHIMI paboTh! pedpakTomerpa A6Oe. Kak B pedpakromMeTpe MporCXoaAUT NpesIOMIIEHHE JTydeii cBeTa?

JlabopaTopnass padora 17. OmnpeneneHue UIMHBI CBETOBOM BOJHBI IpPU  [OMOIIU
TU(PAKIIMOHHON PEIICTKH

KoHTponbHbIE BOIPOCH!

1. Kaxkue BOJHBI Ha3BIBAIOTCS KOFCpeHTHLIMI/I? B yeMm 3aximrogaercs BPEMCHHAA U NPOCTPAHCTBCHHAs KOFepCHTHOCTL?

L

UYro takoe wuHTephepeHuus? YcioBus HaOmoAeHus WHTepdepeHIn. YCIoBHS MakCMMyMa M MHUHHMyMa
HHTEpPEPEHITUN

UYro takoe qudpaxius?

Judpaxius Openenst

Judpaxnus @paynrodepa. Korna Bo3ankaior aupakimoHHbIE MAKCUMYMBI 1 MHHHMYMBI

UYro Takoe qupakoHHas pemeTka? Y CIIOBHS MaKCUMyMa M MUHUMYMa AU(PaKIHOHHON PEIIeTKH

OOBscHHTE Xonq nyqeﬁ Uepe3 ONTUYCCKYHO CKaMbIO B Z[aHHOﬁ pa60Te

XN N

BriBenute pacueTHyro Gpopmyry

JladbopaTtopnasi pabora 18. I'pagyupoBka caxapumeTpa U ONpEJEJICHUE MPOLEHTHOTO
COJICpKaHUs caxapa B pacTBOpE

KOHTpOJ’ILHLIe BOIPOCHI

Kaxoii cBeT Ha3bIBaeTCs MONSIPU30BAHHBIM?

Kaxas cBeToBast BoJTHa Ha3bIBAETCS TUIOCKOMOSPU30BAaHHON? YACTUYHO TOJISIPU30BAaHHOMN ?

Kak ompenensieTcst creneHnb nospu3aium?

3axkon Mairoca

3axoH bprocrepa

B uem CYIIHOCTD SIBJICHUS BpPAIICHUSA IIJIOCKOCTH nonﬂpmaunn?

B yem 3akiouaercs 3 dexr Dapanes?

HasnaueHue momsipu3aTopoB U aHATU3aTOpa B pHOOpe
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[Toyemy okyJisip caxapuMeTpa HY»KHO (pOKyCHpOBaTh Ha OMKBapLIEBYIO IIACTUHY?

JladopaTopnasi padora 19. I'panyupoBka crekrpockomna. OnpeneneHre JJIMH BOJTH H3TyUEHUS
PTYTHOM JIaMIIbI

KOHTpOJ’ILHLIe BOIPOCHI

Jaiite onpezaeneHne OTHOCUTEIBHOIO K aGCOIIOTHOMY [OKa3aTeII0 IPETOMIICHHS

[MosicuuTe, IpM KaKUX yCIOBUSAX MOXKHO HAOJIIOAATh CIIONIHOM, JTMHEHYATHIN U TOJIOCATHIN CIIEKTPHI

[MosicHUTE IPONCXOKACHHUE CEPHIl B CIIEKTPE U3ITyUCHHUS] aTOMa BOIOPOAA

HOSICHI/ITC, B YEM CXOJACTBO U B YE€M PA3JIMYUC CIICKTPOB MOIJIOMICHUA U U3JIYyYCHUS B aTOME BOAOPOda

Ilonstue o CIICKTPAJIbHOM aHAJIN3C

Iloctynars! bopa
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Y CTpOICTBO CHIEKTPOCKOIIA

Kpurtepuu oueHuBanus (3awuma omuemos no 1a6opamophvim pabomam):

OrneHMBaHUE OTYETOB MO Ja0OPATOPHBIM paboTaM OCYIIECTBIISICTCS 110 HOMHUHAJIBHOH IIKaje —
3ayTeHo/He3auTeHo. OOmas OIeHKAa KaXJIO0ro OTBETa OCYIIECTBISAETCS B OTHOLICHUM ITOJHOTHI
O0OBSICHEHHS] TEOPHH, METO/Ia M CITIOCO0a BBIMOJIHEHUS JIA0OPATOPHOU pabOTHI K OOIIEMY COJIEPKAHUIO
BOIpOCa (BBIPAXKAETCs B MPOLIEHTAX).

3a OTBET CTaBUTCS OIICHKA «3aYTEHOY» MIPH 001IeiH oneHke 75%.

KosndecTBo MOMBITOK U BpeMs Ha 3alIUTy JaOOpaTOPHBIX pabOT — HEOIPAaHUUYEHHO.

3ammTa 1a00paTOpHBIX PabOT OCYIIECTBISETCS MyTEM MUCHMEHHOIO HWJIM YCTHOTO OTBETa Ha
KOHTPOJIbHBIE BOIIPOCHI, KOTOPBIE 1aHbl K KaXJ10i padore.




Kpurepun oueHuBanmsi:

— HNPaBUJIBHOCTD XOJia BBIMTIOJTHCHU S pa6OTI>I;

— KOPPEKTHOCTD MOJIYYEHHBIX PEe3yJbTaTOB;

— HOJIHOTA U NIPaBUJIbHOCTb OTBECTA,

— CTETIeHb OCO3HAHHOCTH, MOHUMAaHUS U3Y4YEHHOTO;
— oopmiteHre oTyeTa.

Iloka3aTenu M MIKaJIa OLeHUBaHUS (3al[UTa OTYETOB MO JJAOOPATOPHBIM paboTaM):

IIxana oneHUBaHUA IToxa3zarenu

— 00ydYaromuiicst BRIOTHHI paOoTy B ITOJHOM 00BEME ¢ COONIOICHIEM HEOOXO0UMOM
MMOCTICIOBATEIIPHOCTA JICHCTBHA W B COOTBETCTBHH C PYKOBOACTBAMH  II0
AKCIUTyaTalluy, YCTAaHOBJICHHBIMU TIPaBUIIAMH U TPOLEAYPaMH, 00eCIICUNBAIOIIIMHI
TEXHHUKY 0€30MacHOCTH;

- OoOHapyXKMBacT TOHUMAaHHC MaTepuana, MOXeT OOOCHOBATh CBOU CYXKJICHHUS,
NPUMEHHUTh 3HAHUS Ha TPAKTHKE, CAMOCTOSTEIBHO OOBICHSACT HAOJII0JacMbIC
SIBIICHISI ¥ IPUHIIAIT ISHCTBUS IPUOOPOB M 000pyIOBAHNS;

-~ W3JaraeT Marepuan IOCIENOBaTeNIbHO M TMPaBWIBHO C TOYKH 3PEHHS HOPM
JUTEPATyPHOTO S3bIKA;

— B OTYETE MPABWIBHO M aKKypaTHO BHINMONHSACT BCE 3aIHMCH, TAONUIIBI, PHCYHKH,
YEePTEKH, IpadUKu, BEIYACIICHUS;

— TPABWIBGHO BEITIOJHSCT aHAIN3 OMIHOOK

3auTeHo

- oOydaromuiics BBIMOJHUI pAbOTy HE TMOJHOCTBIO, HEKOPPEKTHO MM 00beM
He 3auTeno BBINIOJTHEHHOH YacTH paboThl HE MO3BOJISACT CleNaTh MPABHIGHBIX BEIBOJIOB;
- 0ecCIopsI0YHO M HEYBEPEHHO H3JIaraeT MaTepuan

2.3 OueHo4HbIe MaTEePHAJIbI I IPOBEACHHUS NPOMEKYTOYHOM aTTeCTALUH
IIucbMeHHBbIH 3K3aMeH

VYcnoBueM gomycka K IMPOMEXKYTOYHON aTTeCTallMM SBISETCS BBIIOJIHEHHWE M 3aluTa
(mosryueHre OTMETKH «3auTEHO») MO BCEM JIa0OpaTOpHBIM paboTaM M CaMOCTOSITEIBHO PELISHHBIX
3aj1a, MPOXOKJICHUE BCEX TECTOB TEKYIIEH aTTeCTAIlK C pe3yIbTaTOM He MeHee 75% 1Mo KaKaomy.

DK3aM€EH NMPOBOJUTCS B IIEPBOM CEMECTPE U3yUEHUS TUCLHUTUINHBI.

TexHonorust mNpoBeAEHHUS OSK3aMeHa — TIHCbMEHHBIM OTBET Ha BONPOCHl  Ouiera.
JK3aMEeHALMOHHBINH OMJIeT COCTOMT U3 ABYX TEOPETUYECKHX BOIPOCOB, U3 NPUBEACHHBIX HUXKE, U
OIHOM 3ajaud, MOJOOHOM U3 TMepeuHs JUIsl CaMOCTOSITENIbHOTO peUIeHHsl, B PaBHOM CTENeHu
OXBAaThIBAIOLINX BECh MaTEpUal.

Bpemst npoxoxaeHuss TMCbMEHHOT0 3K3aMeHa 90 MUHYT.

IlepeyeHb BOPOCOB K IK3aMEHY

KoHTponbHbIE BOPOCH!

1. TIpenmer w™exaHWKH. MeTonsl (UINUECKOTO WCCISAOBAHHA: OIBIT, TUIOTE3a, HAONIOACHUSA, SKCICPUMEHT,
MOJITTUPOBaHHUE, TeOpHs. MaTepraibHas TOUKa

2. Bunmel MexaHMYECKOro [IBMXKEHHUS: IOCTyHaTelIbHOE, BpalaTelIbHOE, BpalllaTeabHO-NOCTynarenbHoe. Cucrema
orcuera. [1yTe. Ilepememenue. Tpaekropus

3. Kunematuka. PaBHoMepHOe aBmxkeHune. CKopocTh — Kak (usnueckast BenuunHa. CpeJHsss U MTHOBEHHAsi CKOPOCTb.
CucteMbl ypaBHEHU, ONKMCHIBAIOIINE PaBHOMEpPHOE JIBMKeHKE. ['paduku paBHOMEPHOTO JIBU)KEHHMS

4. PaBHOYCKOpEHHOE MABMKEHHE. YCKOpeHHE — Kak (uinmdeckass BennmunHa. CpeHee W MTHOBEHHOE YCKOpPCHHE.
CuctemMbl ypaBHCHHH, ONMCHIBAIONINE PABHOYCKOPEHHOE IBIKEHHE. ['padMku paBHOYCKOPEHHOTO JBIDKEHHS.
Cucrema ypaBHEHHH, ONMCHIBAIONIAsl ABMKEHHE TeJIa, OPOIICHHOTO 101 YTIIOM K TOPHU30HTY

5. BpamaTenLHoe JABHIKCHUC. VrIioBele BCIUYUHEL yroja 1moBOpOTa, YIJoBasA CKOPOCTb, YIJIOBOC YCKOPCHHUC.
BzaumocBs3b MCKIY JIMHEHHBIMU U YTJI0BBIMU BEJIMYMHAMU. Cucrema ypaBHeHHﬁ, OIMMUCBIBAIOIIass paBHOYCKOPEHHOC
JBHKCHUC I10 OKPYKHOCTH

6. Junamnka. Cmma — kak (u3ndeckas BenWdnHA. 3akoHBI Hprorona. Macca — mMepa WHEPTHOCTH Tel. Buabl cuim B
npupoze. Cuna BcemupHoro tarotenus. Cuia tsoxectu. Bec tema. HeBecomocts. Cuma ympyroctu. 3akoH I'yka.
3akos ['yka aist nepopmaniu cxaThs (pacTsDKeHNUs ), CIIBUra, KpydeHHs




7. Cuibl pC€aKkiuuun: Cujia p€aKur OIOPbI, CHUJIa HATAKCHUS HUTU. Bunsr cun TPEHUA: CUJIa TPCHUS ITOKOs, CHUJIa TPCHUA
CKOJIBXKCHHA, CHUJIa TPCHUA KAaYCHU A, CHUJIa BA3ZKOI'O TPCHHUA

8. Umnynbc — kak (huznyeckas BEeIUYMHA. 3aKOH COXpaHCHUs UMITyJbca. L{eHTp MaccTp. 3aK0oH JABMOKEHHS [IEHTPA Macc

9. Mexanndeckas pabora. MomHocts. KITJ

10. Dueprus. Kunernaeckas sueprus. Teopema 00 n3MeHEHHH KHHETHIECKON SHEPTHH

11.TloTeHunanbHbple W HEMOTEHUHUANbHBIE CUIbl. [loTeHIManbHas JHEPrHUsi Tejda B OJHOPOJHOM TIOJE TSKECTH.
[ToTeHnmanbHas SHEPTHs IPABUTAIMOHHOTO B3auMoeicTusl. [loTeHImanpHas SHepTrust ynpyrou aedopmammm

12. 3aK0H COXpaHCHHS MEXaHHUECKOW IHepPruu. PaboTa HENMOTCHIIMATBHBIX CHJI. 3aKOH COXPAHECHUS SHEPTHH

13. Ab6comroTHO TBepoe Teno. Kunemarnka IBIKEHUS! aOCOIIOTHO TBEPAOTo Teda. MoMeHT cuiibl. MOMEHT UMItyJibca

14. MOMEHT WHEpIHMH TBEPIOrO Tena. MOMEHT MHEpPLMH MaTepHalIbHOM TOYKH, AWCKA, LWIMHIpA, CTEPXKHs, o0pyda,
mapa

15. Teopema I'tolirenca-llreitnepa

16. OcHOoBHOC YpaBHCHNEC IMHAMUWKHA BPAIATCIILHOTO JABMIKCHUSA

17.3akoH COXpaHEHHUs MOMEHTA UMITyJIbca

18. Kunernueckas sHeprus BpallaTeIbHOrO ABMKEHHs. TeopeMa 00 H3MEHEHNH KHHETHUYECKOI SHEprin

19. Ananorus Mexay NOCTyNaTeIbHBIM U BPAIATEIbHBIM IBIYKEHUEM

20. MexaHuKa XHIKOCTH M ra3a. KuHemarnueckoe onucanue ABMKEHUS XKUAKOCTH. JIMHUM M TPpyOKHM TOKa. YpaBHEHHUE
HepaspeiBHOCTH. ['mapoctatuueckoe aasiaeHue. 3akoH Ilackans. ['unpasnudeckuii mpecc. 3akoH Apxumena

21. YpaBuenue bepnymnu. Pexumsl Teuenus sxuakoctu. Yucno PeitHonbca. [logbemuas cuna

22. Mexanndeckne KoyebaHus. YpaBHEHHE Manblx KoiebaHuil. CBOOOIHBIE rapMOHHYECKHE KOIeOaHWsA. AMIUIUTYAA,
¢a3za, HavanbHas ¢aza, HUKINYECKasl 4acTOTa, YaCcTOTa M mepuoj Kosebanuil. [IpyKUHHBIN MasTHHUK, QU3NUYECKUii
MasITHUK, MAaTeMaTHYSCKUI MAasSTHUK M UX IEPUOJIbI KoteOanuii. 3atyxaromie Konebanus. BeIHyXKIeHHbIE KOJIeOaHUSL.
Pe3onanc. ABTokoseOaHst

23.TIpofomnbHbIe U MONEpPEeYHbIe BOJIHBI. XapaKTePUCTUKU BOJHBI: AJHHA, 4YaCTOTA, CKOPOCTh PAcIPOCTPAHEHHS BOJIHBL.
VYpasHenue Oerymield BonmHbl. BonHoBoe ypaBHenue. [IpuHunn cyneprno3unuu BoiH. MHTepdepenius BonH. CTosiuue
BOJIHBL. 3BYKOBBIE BOJIHEI

24. D¢ ekt Homnepa

25. UneanpHblit ra3. O000IIEHHBIH ra30BbIi 3aKoH. 30mporieccsl

26.T"a30BbIe 3aKOHBI. YpaBHEHHE COCTOSHUS UAEAIBHOTO ra3a

27. PeanbHbll Ta3. YpaBHenue Ban-nep-Baansca. M3oTepmbl peanbHOTO rasa

28. OcHOBBI TepMOAMHAMUKU. BHyTpeHHss sHeprus. Pabora B TepmoanHamuku. Terutonepenava. KomuecTBO TEIUIOTHI.
[TepBblii 3aKOH TEPMOJAMHAMHUKH U €r0 IIPUMEHEHHEe K u3onpoleccam. AnnadaTHblil Iporecc

29. TermoemkocTs. M3oxopHas n n3obapHas termoemMkoctu. CooTHomenne Maiiepa

30. [TonuTpornHble Mponecchl. YpaBHEHHUE TOJUTPONEL. YpaBHEHHE aauabarsl. PaboTa mpu pa3inndHBIX H30IpOIECcCax.
OHTponus

31. O6parumbie 1 HEOOpATUMBIE ITPOIIECChl. BTOPO# 3aKOH TepMOIHHAMUKHU. TpeTHii 3aKOH TEPMOIMHAMHUKHI

32. Ternossie Mamwab 1 ux KITJ. Huxr Kapao. KIT/I naeansHO# TEIUTOBOH MaITHHEL

33. MonekynsapHo-kuHeTHueckass teopus. OcHoBHoe ypaBHeHme MKT. CpemnexBampaTwdHas CKOpocTb. Teopema o
paBHOpacIpeIe/ICHUH SHEPTUH 110 CTEHEHSIM CBOOOBI

34. TerioeMKOCTb KpucTaiioB. 3akoH rononra-IlItu

35. SIBnenus mepeHoca

36. OyHKIMS pacmpeneicHuss MOJICKYJ IO CKOpocTsiM U ee rpaduk. HambGomee BepositHas ckopocTh. Cpemmss
apudmMeTHIecKas CKOpOCTh

37. bBapomerpudeckas hopmyma

38. Cpe)mee YHCIIO CTOJIKHOBEHHUH 1 Cpeansisa AjrHa CB060HHOFO np06era MOJICKYJI

Kpurepun onenuBanus:

Ha »sk3ameHe pe3ynapTHpyOIIas OLIEHKAa BBICTABIISIETCS M0 4YEThIpeX OaUIbHOM cHucTeMe
(Hey1OBJIETBOPHUTEIBHO, YA0BIETBOPUTEIHHO, XOPOIIO, OTIUYHO).

Kpurepun onenuBanus:

—TII0JIHOTA U NTPaBUJIBHOCTh OTBETA;

—CTEeNEeHb OCO3HAaHHOCTH, IOHUMAHUS U3yUYEHHOT0;

- SI3BIKOBOE O(hOpMIICHHE OTBETA.

IToka3aTenu u mMKana ONeHUBAHUA




IIIxana oneHUBaHUS IToxa3zarenu

CraBuTCs MU TIOJTHOM OTBETE Ha J{Ba BOIPOCA U BEPHOM PEIICHUH 3a/Ia4d TIPH 3TOM:

- oOyvaromuiicss TOJMHO W3JIaracT MaTephal, JaeT IPaBUIbHOC OINPEICICHUE
OCHOBHBIX ITOHATH;

- oOHapyXHBaeT IOHMMAaHUE MaTepHuansa, MOXKET OOOCHOBAaTh CBOHM CYXKICHHA,
OTaun4yHo MPUMCHUTh 3HAHWS HAa MPAaKTHKE, MPUBECTH HEOOXOIMMEIC MPHUMEPHI HE TOJNBKO W3
y4eOHHMKa, HO W CaMOCTOSATCIILHO COCTABJCHHBI, B TOM 4YHCIE U3 OymymieH
o eCCUOHATBHON e TeIbHOCTH;

- W3JaraeT MaTepHall IIOCIIEOBAaTEIFHO M TPABIIBHO C TOYKH 3pPEHHS HOPM
JUTEPATyPHOTO S3bIKA
BeicTaBisieTcss Ipu HENOJHOM OTBETE HA JBa BOIIPOCAa M BEPHOM PEUICHUM 3aJadd IIpU
JTOM:

Xopomuio - 00yJaromuiicsi TaeT OTBET, YAOBICTBOPSIOMNN TeM >XK€ TpeOOBaHHAM, YTO W JUIA
OTMETKH «5», HO mormyckaeT 1-2 ommOkm m 1-2 HemodeTa B TMOCIENOBATEIEHOCTH H
SI3BIKOBOM O(DOPMIICHHU HM3JIaraeMoro

[Monyuyaer oOyuwaromuiicss mpu: 1) HENOJIHOM OTBET€ Ha J[BA BOIPOCAa M HEIOJIHOM
PECUICHUHN 3aJla4u; 2) HCTIOJTHOM HJIM HEBEPHOM OTBETC HAa OAWH M3 BOIIPOCOB U HCIIOJIHOM
PEeUICHUN 3a1a4u, 3) HEBCPHBIX OTBETAaX Ha JIBa BOIIPOCAa W BEPHOM PCIICHUH 3aJla4vu;
4) BepHBIX OTBETAX Ha JIBa BOIIPOCA M HEBEPHOM PEIICHHUN 33/1a4H MIPHA ITOM:

- oOyyarommuiicss 0OHapy>KMBaeT 3HAHWE W IOHMMAaHNE OCHOBHBIX ITOJIOKEHUH TaHHOM
TEMBbI, HO:

- U3JaracT MaTepHall HEeMOJIHO U JIOMYCKACT HETOYHOCTH B OIIPE/ICIICHIH MTOHATHI WK
(hOpMyIHPOBKE MPaBHUIT,

- HE YMEET MOCTaTOYHO TIIyOOKO M JIOKa3aTeIhbHO OOOCHOBAaTH CBOW CYXKACHHUS H
IIPUBECTHU CBOU IIPUMEPBHI,

- W3jJaracT MaTepHall HEMOCJICHOBATEeIbHO M JOMYCKAeT OIIMOKA B S3bIKOBOM
0(OPMIICHHHU U3JIaragMoro
BricTaBisieTcss mpy HEBEPHBIX OTBETAaX HA J[BA BOIIPOCA M HEBEPHOM PCIICHUY 3a1a4H MPH
ITOM:

HeynoBieTBOPUTEILHO - oOyuaromuiicss OOHApy)KMBacT HE3HAHUE OOJBIICH YacTH COOTBETCTBYIOIIETO
BOTIPOCA, TOMMyCKAET ONMIHMOKA B (POPMYITHPOBKE ONPEICICHUM U TPABIII,
— UCKa)KAIOMIHe UX CMBICI, OECTIOPSIIOYHO M HEYBEPEHHO H3JIaraeT MaTepHall

YaoBaeTBopuTe1bHO

B mnpomeHTHOM COOTHOLIEHHH OLEHKH (M0 YeThIpEXOaNbHOM cHCTeMe) BBICTABIAIOTCS B
CJIEIYIOIINX JMaIla30Hax:
«HEYJIOBJIETBOPUTEIBLHO» - MeHee 75%
«YIOBJIETBOPUTENBHO» - 76%-85%
«xopowo» - 86%-92%
«oTiaHOY - 93%-100%

OneHky, KOTOpPHIE BBICTABISIIOTCS Ha DJK3aMEHE, KOpME 3HAHWI, yMEHMH U HaBBIKOB
00y4JarolIUXCsl YYUTHIBAIOT CTENEHb C(HOPMUPOBAHHOCTH Y IMOCIETHUX O00IenpodeccuoHalbHON
komrnereHu OIIK-2 —crnocoOHOCTh TPUMEHSTh €CTECTBEHHOHAYYHBIE U OOIIEUH)XEHEPHbIE 3HAHUS,
AQHAIUTUYECKUE METOAbI B IPO(hECCUOHATILHON JAESITEbHOCTH.

3a4er ¢ OLEHKOM

VYcinoBueM Jomycka K IPOMEKYTOUHOW aTTeCTallud SBJSETCS BBIIOJHEHHWE U 3alluTa
(mosryueHre OTMETKH «3a4TEHO») MO BCEM JIa0OpaTOpHBIM paboTaM M CaMOCTOSITEIBHO PELICHHBIX
3aJa, POXO0KIEHUE BCEX TECTOB TEKYILEH aTTECTALIUU C PE3yJIbTaATOM HE MeHee 75% 1o KaxKIoMy.

3aueT ¢ OLEHKOM MPOBOIUTCS BO BTOPOM CEMECTPE U3yUEHUS JUCLUILINHBIL.

TexHosorus MpoOBeACHUs 3a4eTa C OLIEHKOM — IMMCbMEHHBIN OTBET Ha BOINPOCHl OuieTa. buier
COCTOUT U3 JBYX TEOPETHUECKUX BOIPOCOB, U3 NMPUBEIACHHBIX HIDKE, M OAHOM 3a1a4u, MoJ00HON U3
HepeyHs JJI CAMOCTOSITENIbHOIO PELICHNUs], B PABHOW CTENIEHU OXBATHIBAIOIIUX BECh MAaTEpHal.

Bpems npoxoxaeHus 3aueTa ¢ onieHKol 90 MUHYT.

[TepeueHb BOMIPOCOB K 3a4ETy C OLEHKON



KOHTpOJ'ILHLIe BOIPOCHI




DneKTpuuecKue 3apsbl. 3aKOH coxpaHeHus 3apsaa. 3akoH Kynona. Dnekrpudeckoe mosie. BekTop Hanmps»KeHHOCTH U
MPUHIHUI CyTieprno3uimy. HanpsbkeHHOCTh MOJIsi TOUEUHOTO 3apsiia. PacueT aieKTpryeckux mosei

2. Pabora >IeKTpHUIECKOTO IOJIS TI0 IEPEMEIIICHHTO 3apsiia. DHeprus B3anMoeicTus 3apsanoB. [lorenmman. [Torermman
MOJIsl TOUEYHOT0 3apsiaa. PacueT moTeHIMana MpoU3BOJIbHOIO paclpeAeIeHUs 3apsI0B

3. HampspkeHue u ero cBs3b ¢ HapsDKEHHOCTHIO. I'pagnent. Teopema ['aycca n ee mpuinokeHus K pacueTy mojen
DJIEeKTPOEMKOCTh TPOBOAHMUKOB U KOHJICHCATOPOB. KOoHAEHCATOPEI pasnuyHOM (HOPMEI

5. DHeKTpuyecKui Aumnoib. TUIBI AUANEKTPUKOB. BekTop mosspusanuu. DIeKTpuieckoe cMeleHue. JusneKkTpuieckas
BOCIIPUIMYHMBOCTh M IPOHUIIAeMOCTh. Teopema ["aycca Ayt 3IeKTpHUECKOT0 CMEIEHNUS]

6. IlocmemoBarenpHOE, MapauIeIbHOE W MPOW3BOJIBHOE COCAWHEHHWE KOHIEHCATOPOB. OJHEPTUS  3apsDKCHHBIX
IIPOBOJIHUKOB U KOHJEHCATOPOB. DHEPIHUsl AJIEKTPOCTATUUECKOTO MO

7. TloctrosHHBIM anmexkTpudeckuid Tok. Cuia M MIOTHOCTh TokKa. CBA3b CHIBI M IUIOTHOCTU TOKa C IMapaMeTpaMu
HOCHUTEJEH. YpaBHEHNE HEIPEPBIBHOCTU

8. 3akon OMa 1 OJJHOPOJHOTO y4yacTKa LIeNH B HHTETpabHOM 1 muddepenHnmansHoi Gopmax

9. ComnpoTHBIECHHE M €r0 3aBUCHMOCTh OT Pa3MEpOB INPOBOJHMKA. 3aBUCHMOCTH CONPOTHBIICHHS OT TEMIIEPAaTyphl.
CBepXIIpoBOIUMOCTh

10. PabGota u MoutHOCTH TOKa. 3akoH [[xoymnsa-Jlenna

11. ITocnemoBaTenpHOE U MapaIeNFHOE COSINHEHUE COMTPOTHBICHUN

12. OnexrpoaBmwxyias cuna. 3akoHsl OMa 11 HEOAHOPOJHOTO yuacTKa LIeMH U JUId 3aMKHYTOH 1enu. PexuM KopoTkoro
3aMBbIKaHMsl 3aMKHYTOH Lenu. HanpsokeHMe M MakCHManbHas MOLIHOCTh Ha Harpyske. K.m.g. 3aMKHyTOH nemnm.
3axonsl Kupxroga

13. MarauTHOE 11071€, €T0 UCTOYHHKH, XapaKTEPUCTUKH M OCHOBHBIE cBOMcTBa. Ilose ABMXKYIIETOCs TOYEUHOTo 3apsia.
CBsI3p MATHHTHOTO U 3JIeKTpocTaTideckoro nojiei. Teopema bro-Casapa-Jlammaca. PacueT moseit st TOKOB mpocToit
(opMBI

14. Cuna Jlopenna u cuia Ammnepa. /[BukeHue 3apsa B MAarHUTHOM IoJie. PacdyeT mapaMeTpoB cniupaiabHON TPaeKTOPUU.
JIBI>KeHHE B HEOJAHOPOIHOM T10JIe

15. KoHTYyp ¢ TOKOM B MarHUTHOM TI10JIe. MarHUTHBII MOMEHT. BekTop HaMarHM4eHHOCTH. MarHuTHast BOCIIPUIMYUBOCTh
U IPOHMIIAEMOCTb BelecTBa. [lua- napa- u ¢peppomaraeTuku. Kpusasi HaMarHUIEeHHOCTH

16.TloTok BekTOpa MAarHUTHOW WHAYKIWHU. SIBICHHWE SIEKTPOMArHUTHON wWHOykmwmu. 3akoH Dapanes. SBienue
caMouHAYKIMH. THIYKTUBHOCTh. 3aKOH CAMOUHAYKIIIH

17. O6001IeHIE 3aKOHOB IEKTPOCTATUKN M MarHUTOCTATHKHU. TOK cMelleHHs. YpaBHeHUs: MakcBelula 1 MaTepHaibHble
ypaBHEHHsL. DIEKTPOMarHuTHOE T10JIe

18. Tlepemennsbrii Tok. llemb mepemMeHHOTo ToKa. 3akoH Owma i IeNH MEePEeMEHHOTO TOoKa. Pe30HaHC HampshKeHUH.
Pe3onaHc TOKOB. MOITHOCTB, BhIZIETsIEMast B IIEITH IIEPEMEHHOTO TOKa

19. T'eneparop Toka. Tpanchopmarop. [lepenaya 31eKTpOIHEPTUH HA PACCTOSTHHE

20.3aKOHBI TEOMETPUYECKOW ONTHKH. AOCOIIOTHBIH M OTHOCHTEIBbHBIM IOKa3aTeNH IpeJOMIICHUS BemecTBa. Mx
¢du3nyeckuii cMbICI. SIBIEHHE MOJHOr0 BHYTPEHHETO OTpakKeHHs cBeTa. IIpenenbHbIH yroiy MOJHOTO BHYTPEHHETO
OTpa’KeHUsI

21. CpoiicTBa cBeTa KaK 3JICKTPOMArHUTHBIX BOJTH

22. DHeprernyeckre GoToOMETPHUUECKIE BETMIMHBI

23. CBeToBBIE (POTOMETPUYECKHE BEITMYMHEI

24. Nnrepdepenuns BonH. KorepeHTHbIE BOTHBL. Y CIOBUSI MUHUIMYMOB 1 MAaKCHMYMOB

25. MeToJ BEKTOPHBIX TuarpaMM. 30HbI OpeHens U COOTBETCTBYIOIINE UM BEKTOPHBIC THArpaMMBI

26.Omneir FOHra mis aByxiaydeBod uHTepdepeHunu. MHTephepeHIs Ha TOHKMX IUICHKax. [IpOCBETIICHHE OITHKH.
Koubiia HeroToHa

27. qudppakuus csera. [lpurmmn [rofirenca. Ipuamun [roitrenca-®penens. OTpakeHHe BOJTH OT MPEMATCTBHA U
ornbaHne MPEMSITCTBUN: 3aBHCUMOCTh OT Pa3MepOB MPEnsTCTBH. 30Hb DPpeHenst

28. Iudpakuust Ha menu. Y CIOBHS MUHUMYMOB M MakcuMyMoB. JludpakunonHas pemierka. XapakTepUCTHKU PELIETKH:
YIJIOBasi AUCHEPCUS] U pa3pelleHe

29.Tlonapm3anusa cBera W ee Tunbl. [lomspusaropel. 3akoH Mamioca. Ilonspuzamus cBeTa MpH OTPAXKEHUH OT
MTOBEPXHOCTH UAJIEKTpuKa. 3akoH bproctepa

30. TeroBo€ U3IIy4YEHUE U €70 XaPAKTEPUCTUKH. 3aKOHBI TEIUIOBOTO U3ITy4EHUS

31. KopoTKkoBOIHOBAs IPaHUIIA TOPMO3ZHOT'O PEHTI€HOBCKOTO H3JIy4eHHs

32. Buemnuii poroadext n ero 3akonsl. @opmyia DiiHiTeliHa 11t horoaddexra. Padora Boixona. Kpachas rpanuia
dorordhdexra. DoTOHEI M UX CBOHCTBA

33. Monenu atoma Tomcona u Pesepdopna. Onbir Pesepdopaa. IIpotusopeuns mianetapHoii mojenu. [loctynatel bopa.
bopoBckasi Mojienb BoiopogononodHoro atoma. Criektp atoma Bogopoaa

34. KoprycKyJIsipHO-BOJTHOBOH JTyan3M cBeTa U BemiecTBa. Bomnsl e bpoiins. udpaxuns snektpoHos

35.CooTtHomiennst HeompenenenHocteld ['eiisenbepra. BonnoBas ¢ynkums. Ypasaenue Illpenunrepa. Pemenne

ypaBHeHwust LlIpenuarepa 6ecKOHEYHO TIYOOKOH MOTEHIIMATHHOHN SIMBI




36. KanroBas Teopust aroma Bogopoaa. Ksanrosele uucna. Crinx

37. Ilpunnun ITaynu. MHOro3/1eKTpOHHBIE aTOMBL. 30HHAs TEOPUS IPOBOAUMOCTHU

38. Ctpoenue saep. HykimoHBL.

CBA3HU

SAnepubie cuibl 1 ux cBoicTBa. JledhekT Macchl. DHEPTHs CBA3MU sifep. Y AeTbHAsS SHEPTH

39. EcTecTBeHHas pafiOaKTUBHOCTh. 3aKOH PaJHOaKTHBHOTO pacraia

40. SlnepHble peakiy pactana i CHHTe3a. DHEPreTHIECKHH BBIXO PEaKnu

Kpurtepun ouennBanus:

Ha 3adere ¢ OLEeHKOH pe3yibTUPYIONIasi OLlEHKA BBICTABJIETCS IO YeThIpeX OalIbHOM cucTeme
(Hey1OBJIETBOPHUTEIBHO, YA0BIETBOPUTEIHHO, XOPOIIO, OTIMYHO).

buner cocront n3 ABYX TCOPECTUUYCCKHUX BOIIPOCOB U 3ada4YU.

Kpurepuu onieHuBaHus:

—IIOJIHOTA U IPaBUJIbHOCTb OTBCTA,

—CTEeINEeHb OCO3HAHHOCTH, IOHUMAaHUs U3y4YE€HHOT0;

- A3bIKOBOE O(hOpPMIIEHHE OTBETA.

IlokazaTenu u mKajaa OLICHUBAHMU:

[IIxana orneHUBaHUS

IToxa3zarenu

OTJIH4YHO

CraBuTCs IpY TIOJTHOM OTBETE Ha JBa BOIPOCA M BEPHOM PEIICHIH 3aJa9H IIPH STOM:

— o0yyaroIuiicsl TOJHO U3JaracT MaTephal, JaeT MPaBUIbHOE OMNpEACICHUE
OCHOBHBIX MOHSATHUH;

- o0Hapy>KMBaeT TIOHUMaHHE MaTephaia, MOKeT OOOCHOBATh CBOW CY)KICHHS,
MPUMEHUTH 3HAHWS HAa MPAKTHUKE, MPUBECTH HEOOXOIWMEIC TPUMEPHI HE TOJIBKO W3
yueOHMKAa, HO M CaMOCTOSITEJIbHO COCTAaBJCHHBbIE, B TOM 4YHCIEe U3 Oymylueit
podecCHOHANBHOMN JIESTENEHOCTH;

— M3JaraeT MaTepuanl IOCIEAOBATEIbHO M MPaBWIBHO C TOYKM 3pEHUS HOPM
JINTEPATYPHOTO SI3bIKA

Xopowmo

BricTaBisieTcss mpyu HEMOJHOM OTBETE Ha JiBa BOIPOCA M BEPHOM PEIICHUU 3a7addl TPU
JTOM:

— 00yJaroOIIUiCs JaeT OTBET, YIOBJICTBOPSIONIUI TEM K¢ TPEOOBAHUAM, UTO W IS
OTMETKH «5», HO norryckaeT 1-2 ommOkm m 1-2 Hexmodera B TOCIIENOBAaTEIFHOCTH U
SI3BIKOBOM O(hOPMIICHUU M3JIaracMoro

YaoBaersopurebHO

[onyuaer oOyuarommiicss mpu: 1) HENONHOM OTBETE HA J(BA BONPOCA M HEMOIHOM
PEUICHUHN 3a1a4u; 2) HCIIOJIHOM MJIM HEBEPHOM OTBETC HAa OAWH U3 BOIIPOCOB U HEIIOJIHOM
PCUICHUN 3aJiavu; 3) HCBCPHBIX OTBETAaX Ha JBa BOIPOCa M BEPHOM PCIICHUH 3adayvuu,
4) BepHBIX OTBETaX Ha /IBa BOIPOCA ¥ HEBEPHOM PEIICHNH 33aJa4y IPH 3TOM:

- oOyuaromuiicst oOHapyXKMBaeT 3HAHNE ¥ TOHUMAaHIE OCHOBHBIX MOJIOKEHUN JaHHOU
TEMBI, HO:

- U3/1araeT MaTepuaj HEMOJHO U JAOIYCKaeT HETOYHOCTH B ONPEAETICHUU MOHSTUH
i GOpMyITHPOBKE MPABHUI;

—HE yMEET JOCTaTOYHO TIyOOKO M /IOKa3aTelbHO OOOCHOBaTbH CBOM CYXKICHUS U
NPUBECTH CBOU IIPUMEDEI;

- M3J7araeT MaTepHal HENOoCHIeJOBaTeIbHO M JOMyCKaeT OMHUOKUA B SI3bIKOBOM
o(hopMIICHHUH H3IaraeMoro

Hey}]OBJ’leTBOpHTeJ’lLHO

BericTaBnsieTcs npu HEBEPHBIX OTBETAaX Ha JBa BOIPOCA U HEBEPHOM PELICHUH 3a7a4i IpU
9TOM:

- oOywaromuiicss OOHapy)XUBaeT He3HaHUE OOJbIICH YAacTH COOTBETICTBYIOLIETO
BOIIPOCA, JIOITyCKaeT OMMOKH B ()OPMYJIMPOBKE ONPE/ICIICHUN 1 IIPaBHJ,

— MCKa)KaIOIINE UX CMbICH, OECIIOPSATOYHO ¥ HEYBEPEHHO H3JIaracT MaTepuai

B mpoueHTHOM COOTHOMIEHHH OIEHKH (10 YeTHIPEXOAIBHONW CHCTEME) BBICTABISIOTCS B

CICAYIOIUX Arana3oHax:

«HEYJIOBJIETBOPUTEILHO» - MeHee 75%
«YIOBJIETBOPUTENBHO» - 76%-85%
«xopowmo» - 86%-92%
«otauaHo» - 93%-100%




OneHky, KOTOpBIE BBICTABIIAIOTCS HA 3a4€Te C OLIEHKOW, KOpME 3HaHWM, YMEHUH M HaBBIKOB
00yyaroIuXcsl Y4YUTHIBAIOT CTENEeHb C(OPMUPOBAHHOCTH Y MOCIEIHUX 001enpodeccuoHanbHOMN
kommereHu OIIK-2 — cmocoOHOCTh MPUMEHSATh €CTECTBEHHOHAYUHBIE U OOIEHHKEHEPHBIE 3HAHUS,
aHAJIUTUYECKUE METO/Ibl B MPO(ECCUOHANBHON eI TeIbHOCTH.



