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VYuebnsiit ian 2019 roga pazpaboTku

®OH/I OHEHOYHbIX CPEJICTB

1. Haznayenue ¢ponna ouneHounbix cpeacts (POC) no iucuuninHe

®OC mno y4eOHOW JUCHMIUIMHE — COBOKYIIHOCTb KOHTPOJIBHBIX MAaTepHasoB,
NpeJHAa3HAYCHHBIX IS  HM3MEpPEHHs YPOBHS JOCTIDKEHHS OOy4aromMMCSi YCTaHOBJICHHBIX
pe3yabTaTOB 00yUeHHs, a TaKKe YPOBHS CPOPMUPOBAHHOCTH BCEX KOMIETEHIMH (MU UX YacTeil),
3aKkperuieHHbIX 3a gucuuiuimHoil. dOC wucmonb3yercss NMpH MPOBEACHUM TEKYIIETO0 KOHTPOJIS
YCIIEBAEMOCTH M ITPOMEKYTOUHOM aTTeCcTaIli 00yJaroIuXCs.

3anaun ®OC:

— yIOpaBJeHHE TMPOLECCOM MpPUOOpEeTeHUsT OOyJarOIUMUCS HEOOXOIUMBIX 3HAHHA,
yMEHUH, HaBbIKOB U (hopMupoBaHHeM KommereHIui, onpeneneHHbIXx B ®PI'OC BO u Kongenyuu
IIJIHB-78 ¢ nonpasxkamu;

— OLIEHKA JIOCTHKECHUI 00YJaroLINXCs B MPOIecce H3yUeHUs AUCIUIUIMHBI C BBICICHHEM
MOJIOKUTENBHBIX/OTPUIIATEIBHBIX ~ PE3YJbTaTOB W IUIAHUPOBAaHME  IPEAYNPEKIAIOMINX/
KOPPEKTUPYIOLTUX MEPOTIPUSATHIA;

- ofecriedyeHne  COOTBETCTBHsI  pe3ylbTaTOB  OOydeHHs  3amadyaM  Oyaymiei
npodeccuOHANBbHONW JEATENbHOCTH Yepe3 COBEPLICHCTBOBAHHME TPAJUIIMOHHBIX W BHEAPEHUE B
00pa3oBaTeNbHBIN MPOLIECC YHUBEPCUTETa MHHOBAIIMOHHBIX METOI0B OOyUYEHHSI.

2. Ctpykrypa ®OC u npruMeHsieMble METO/Ibl OLEHKH MOJy4eHHbIX 3HAHU I
2.1 O6mme ceegenusi 0 POC

@®OC 1o3BOJISET OLIEHUTh OCBOCHUE BCEX YKA3aHHBIX B paboueil mporpaMme JeCKpUITOPOB
komriereHIuy, ycranoBieHHbIX OIIOIT u Meswcoynapoonou koneenyueti IIJ[HB-78 ¢ nonpaskamu. B
KayecTBE METOJIOB OIICHMBAHUS TNPUMEHSIOTCA: HaOmoJeHue 3a paloToil, HabmofeHue 3a
JEUCTBUSIMHU B CMOJETMPOBAHHBIX YCIOBUSX, IPUMEHEHHE aKTUBHBIX METO/I0B O0Y4YEHUs, IKCIIpECC-
TECTUPOBAHUE, IPOTPAMMHPOBAHHBIE TECTHL.

CrpykrypubiMu 31emeHTaMu @OC mno mucuumuiune sBisitorces: @OC mist mpoBeneHust
TEKYIEr0 KOHTPOJI, COCTOSIINE M3 YCTHBIX, MUCHbMEHHBIX 3a/laHUM, TECTOB, IIKAJIbl OLIEHUBAHUS
(3KcIpecc ompoc Ha JEKIHX M0 TeKYIIeH TeMe, CAMOCTOSTENIbHOE PEIICHUE 3a/1a4 U OOBSICHEHUE UX
peleHus, 3aluTa OTYETOB 1Mo J1abopaTopHeiM padotam), POC s mpoBeneHUs] TPOMEKYTOUHOM
arTecTaluu (dK3aMEeH M 3aueT C OICHKOMH), COCTOSIIUI M3 BOMPOCOB, TPEOYIOUIMX MHUCHMEHHOTO
OTBETA, M PYTUX KOHTPOJIbHO-U3MEPHUTEIBHBIX MaTEPHUAIOB, OMMCHIBAIONIUX MTOKA3aTEIH, KPUTCPUHU
U IIKaJTy OLIEHUBAHMS.

IIpumeHsieMble MeTObI OLIEHKH MOJYYEHHBIX 3HAHUI 10 pa3aejaM IMCUUILTHHBI

Tekymas arrecramus (KOJIMYECTBO 3a1aHUM,

T pa60T) [Ipomexyrounas
CEMBbI 3amganus s Okcnpece- 3ammra CaMOCTOSTEIIEHOE aTTeCTaIus
CAMOITOZITOTOBKH| ~ ONPOC Ha OTYETOB 110 | pEIICHHE 33734 U
o0yJaronmxcs | JISKIUSX Mo [1abopaTopHBIM| OOBSICHEHHE HX




TEKyIEH TeMe

paboram

petenus

Tema 1. OcHOBHBIE HOHSTHS
MexaHuku. Kunemarnka
KpuBonuHeliHOE 1BUXKEHUE.
Kunematuka gBUKEHHUS 110
OKPYXHOCTH

OK3aMCH

Tema 2. lunamuka

OK3aMCH

Tema 3. 3akoH coxpaHeHus
uMITyabca. PeakTuBHOE IBHYKEHME
3aKOH JBWKEHUS LIEHTPA Macc
PaboTa, MOIITHOCTB, SHEPI UL
3aKOH COXpaHEHMs MOJTHON
MEXaHUYECKON DHEPTUU

OK3aMCH

Tema 4. JluHamuka BpaiareiabHOro
JBUKEHMS TBEPOIO Tea.
Craruka. YclIOBHs paBHOBECHS

OK3aMCH

Tema 5. Mexanunueckue KOJICOaHU.
BoiHrl

OK3aMCH

Tema 6.MexaHUKa )KUIKOCTEN U
ra3os

OK3aMCH

Tema 7. MneansHbIl ra3. 3aKOHBI
WJICaJIbHOTO T'a3a. Y paBHEHUE
Ban-nep-Baansca. I1epBslii 3akoH
TEPMOTUHAMUKHI

9K3aMCH

Tema 8. TemnoeMKkoCTs.
[TomuTpomnHkie mporecchl. PaboTa.
OHnTponus. Bropoit u tpetnii
3aKOHBI TEPMOIUHAMUKH.
Tennobie MarmuHbl. OCHOBBI
CTaTUCTHUYECKOW TEPMOTUHAMUKH
U MOJICKYJISIpHOH (U3UKH

OK3aMCH

Tema 9. OCHOBBI 2JIEKTPOCTATHKH.
OCHOBBI TEOPUM MOJISL.
[TpoBOAHUKYU M JUAIEKTPUKHU B
AIIEKTPOCTATUYECKOM TOJIe

3a4er ¢
OLICHKOU

Tema 10. I[locTosiHHBIH
EKTPUYECKUH TOK.
DNEKTPUUYECKUI TOK B PA3TUUHBIX
cpenax

3a4er ¢
OLICHKOM

Tema 11. MargutHoe 1moJjie 1 €ro
CBOMC
TBa. MarauTHOE I10JI€ B BEIIECTBE

3a4er ¢
OLICHKOM

Tema 12. SABiaeuune
ANIEKTPOMArHUTHOW MHYKITUU

3a4er ¢
OLICHKOM

Tema 13. Cucrema ypaBHEHUI
MaxkcBemia. DIeKTpOMarHUTHBIE
K0JIEOAHUSA U BOJIHEL

3a4er ¢
OLICHKOM

Tema 14. [lepemeHHbII TOK

3a4er ¢
OLICHKOM

Tema 15. Onrruka. OCHOBHBIE

3aKOHBI FCOMCTpH‘ICCKOﬁ OIITUKH.

3a4er ¢
OLICHKOM




doromerpus
ad
Tema 16. BonHoBast onTuka n n n n 3auer ¢
OLICHKOM
Tema 17. DneMeHTsl KBAaHTOBOU U
aTOMHOU (PU3UKH.
. 3a4er ¢
KopnyckynsipHo-BOJIHOBOM + + + + .
OLICHKOM
IAyaJin3M. DJIeMEHThl GU3UKU
KOHTAKTHBIX SIBJICHUU
Tema 18. DnemeHTsI puzuku . . . n 3a4er ¢
aTOMHOTO siipa OLIEHKOI

2.2 OueHOYHBIC MATEPHAJIBI AJ1S1 IPOBE/ICHUsI TEKYIEero KOHTPOJIA

BxoaHo# KOHTPOJIb (TECTUPOBAHUE)
BxoqHOH KOHTpOJIb TPOBOAUTCS C LENbIO OINpEaeNeHHs] YPOBHS 3HAHHM OOydarouiuxcs,
HEOO0XOAUMBIX JUIsl YCIICIIHOTO OCBOCHHUS MaTepHraja JUCIUILIIHHBL.

Bomnpoc | Otser
Y CTaHOBUTH COOTBETCTBUE MEXKAY (PU3MUECKHMMH BETMUYMHAMH U MX ONPEICICHUSIMHU:
1 VYckopeHnue — A 5T0 pu3MUecKas BeIMUYMHA, XapaKTePU3YIOIIas MyTh, 1-B
IIPOMICHHBIN TEJIOM B €IMHUIY BPEMEHU; 2-A
2 CkopocTh — b 510 Qu3nueckas BenuunHa, YUCICHHO paBHAs 3-T
IIPOU3BEACHUIO MACCHI T€J1a HA €r0 CKOPOCTH; 4-b
3 Dneprus — B 510 Qu3mueckas BelIMUYMHA, XapaKTEPU3YIOIIas
MU3MEHEHHE CKOPOCTH B €IMHUILY BPEMEHH;
4 Nmnynsc — I' 510 pusnyeckas BenuunHa, KOTOPAs SBISAETCS
KOJIMYECTBEHHON Mepoii BceX (opM IBHKEHUS U
B3aUMOJICICTBHUS TEIL.
YcTaHOBUTE COOTBETCTBUE MEXK/1Y 3aKOHOM MUJIH (YOPMYJIOH U PU3NUECKON BETHYNHOM:
mV? A CKopoCTb IIpH paBHOYCKOPEHHOM JBUKEHUU 1-B
= ) 2T
b Bropoi 3axon Herorona 3-A
? F=gh%2 4-B
R B Kunetnueckas sHeprus
3 V=V, tat
4 Femi I' 3akoH BCEeMUPHOTO TATOTEHUS
YCcTaHOBUTE COOTBETCTBUE MEXKY (PU3HYECKUMU 00BEKTAMU U X ONPEJCICHUSIMHU:
1 I'paBuTtanionHoe noie | A 310 opma CylIeCTBOBAHUS MaTE€PUH, KOTOpasi BOSHUKAET 1-B
— BOKPYT IIPOBOJHUKOB C TOKOM; 2-A
b »10 Qopma cymecTBOBaHHUS MaTepUH, KOTOpas 3-T
2 MarauTHoe MPEJICTaBISAET CO00M COBOKYITHOCThH IEKTPUUECKOTO U 4-b
oJIe — MarHUTHOTO NOJIEH, paCIPOCTPAHSIOLINXCS B
IIPOCTPAHCTBE;
3 Dnektpuyeckoe nosie — | B 310 opma cymiecTBoBaHUS MaTepUu, KOTOpast
00yCIIaBIUBACT MPUTHKEHHUE TEIT;
4 DeKTpOMarHuTHOE I' 510 opma cymiecTBOBaHUS MAaTEpPUH, KOTOPasi BOSHUKAET
110JIE — BOKPYT 3JIEKTPUUYECKHU 3apSKEHHBIX TEI.
YCcTaHOBUTE COOTBETCTBUE MEXKY SAMHULIAMHI U3MEPEHHS U (PU3NUECKUMU BEIMYMHAMH, KOTOPHIE
U3MEPSETCS B ATUX BEIMUUHAX:
1 Om-M; A VYenbHasi TEMJI0Ta CrOPaHUs TOIUIMBA 1-b
2 JIx/xr-K; b YnensHOE conpoTuBieHue 2-I
3 JIx/kr; B VY nenbHas sHEprus CBs3M sAapa 3-A




4 M»sB/a.e.m. I' YaenpHas TEMIIOEMKOCTD

YcTaHOBUTE COOTBETCTBUE YPABHEHUEM, KOTOPOE OIUCBIBAET IEKTPUUECKYIO CXEMY. U
IEKTPUYECKON CXEMOU:

1 U=U,+U,+U, A 1 2 3 1-A
-1 "L—]—l | 2-B
. :
2 y-v +u,=U, N — 3-b
B — “ 4T
—
3 v-u U,
1 2
r %
YcTaHOBUTE COOTBETCTBHE MEXAY (HOPMYIIOi U 3aKOHOM WM (PU3UYECKOM BETMYNHOM:
1R [ A IlyTb npu paBHOYCKOPEHHOM JIBUKEHUU 1-B
Py 2-T
2 hv=FE +4 b Bropoii 3akon Herotona 3-A
k zghlx 4_B
35=Vt at B Conportunenue JNIMHHOTO IPOBOAHUKA
4 mi=F+F,..+..F | T Ypasuenue Dituurreitna as potosddexra
YCcTaHOBUTE COOTBETCTBUE MEX/y Ha3BaHUEM IIpoliecca U TpaguKoM mpoliecca, KOTOPbIi
COBEpIIAETCS HAJl UJICaJIbHBIM I'a30M C IIOCTOSIHHOM MAacCCOM:
1 U3zobapHoe oh 1-A
pacuupesue A _— 2-B
o ¢ 3-b
2 M3oxopHoe Iy 4-r
HarpeBaHue B +
.
3 UzoxopHoe > L4
OXJIAKJCHHE B [ /
| e
4 M3oTepMuyecKoe VO L
pacuupeHue I + .
0 7
YCcTaHOBHUTE COOTBETCTBUE MEXKY (DU3MUECKON BETHUMHOM MU 3aKOHOM U (hOpMyIIoii, ee
ONMCHIBAIOLIUM:
1 MaruutHas uHayknus | A gBVsina 1-B
2-T
2 MarHuTHbIi OTOK b IBlsina 3-b
Y, 4-A
3 Cuna Amnepa B —
1S
4 Cuna Jlopenua
PCHIL I' BScosa

YcTaHOBUTE COOTBETCTBUE MEXAY (PyHIaMEHTAIbHBIMU (PU3HUECKUMH KOHCTAHTAMH U X
3HAYCHUSIMU:




1 [locTostHHAs R=831/oc/ke-K 1-B
bonsimana _ 102 -1 2-T
2 IMocrosiunas [lnanka N4 =6,02-10%mom 3-A

k=138-10"7 Inc/ K 4-B
h=6,63-10"" e - ¢

3 VauBepcanbHas
ra3oBasi IOCTOSTHHAS
4 Yucno ABoraapo

= W T

YcraHoBHUTE COOTBETCTBUE MEXTY (HOPMYIIOi, KOTOpasi COOTBETCTBYET (PU3UUECKOMY
SBJICHUIO, U 3TUM SIBIICHUEM

1 Egq; A DneKTpoCcTaTH4eCcKOe B3aUMOJIEHCTBHE 3apsyKEHHBIX TET 1-A

2-B
) b DnexTpoMarHuTHBIE KOJIEOAHUs 3-b

2 /°RAt;

4-r
B Temota, BelIeAIOMAsACS IPU IPOXOXKACHUU 110
3 274LC; IIPOBOJHUKY JIEKTPUYECKOTO TOKA
4 Amc’ I' DHeprus, KOTOPYIO HEOOXOJMMO 3aTPaTHTh, YTOOBI Pa3OUThH
SJIpO aTOMa Ha COCTAaBJISIOLINE €T0 HYKJIOHBI

Kpumepuu oyenusanus 6xo0no20 Koumpons

OneHuBaHuE BXOJHOTO TECTUPOBAHMS OCYILECTBISAETCS MO HOMHUHAJIBHOM ILIKale — 3a
MPAaBUIIBHBIN OTBET K KaXKJOMY 3aJIaHHIO BBICTABIIAETCS OJUH Oalljl, 32 HE MPaBUIBHBIN — HOJb.
OOm1ast oLeHKa Ka)X/I0T0 TeCTa OCYIIECTBISAETCS B OTHOLICHUH KOJIMYECTBA MPABUIBHBIX OTBETOB
K 00I1eMy YHCITy BOIIPOCOB B T€CTE (BBIPAXKAETCS B MPOLIEHTAX).

VYpoBeHb 3HaHUI 00ydaromuXcs, HEOOXOJMMBIX Uil YCHEIIHOTO OCBOEHHS MaTepuala
JTMCUUIUIMHBL, onpezensercs no HaOpaHHbM Oamam. Ilpu omnenke 75 % u Oojee MpaBUIIBHBIX
OTBETOB YPOBEHb 3HAHMI OOYYAIOIIUXCS CUUTAETCS docmamounbim (OLEHKa — 3a4TeHo). [lpu
OlLIGHKe, MeHblIed 75 % TNpaBWIbHBIX OTBETOB YPOBEHb 3HAaHUM OOYYAIOMIMXCS CUUTAETCS
HedocmamoyHuim (OIICHKA — HE3a4TEHO).

Bpemsi mpoxokaenust tecta — 5 MHUHYT (Npu BBINOJHEHMH S 3amaHuil) u 10 munyT (IpHu
BhIMoJIHEHUU 10 3amaHui).

JKcnpecc onpoc HA JeKIHUAX M0 TeKylIel TemMe

Tema 1. OcHoBHBIC MOHATHSA MexaHNnKkH. KnnemaTuka KpuBosanHeiiHoe 1BHIKeHHe.
KunemaTnka 1BHKeHHUs 110 OKPYKHOCTH
Jleknus 1. OcHoBHbBIEe NOHATHS MexaHukn. KunemaTuka

KoHTposabpHbIH BOIpOC

1. HazoBurte oCHOBHBIE €MHUIIBI U3MEpEHMs B CUCTEME HHTEPHALIMOHAIILHON U3MEPEHHUS
¢u3nueckux BennuuH. Jlaiite onpeneneHus MX 3TAJIOHOB.

2. Kakue nBa cmoco6a oMMCaHMsI MEXaHHYECKOTO JBIKEHUS B ICKAPTOBOM CUCTEME KOOPAUHAT
cymectByroT? B uem onu 3axmouatorcs? Kak cBsizanbl Mex 1y coO00# COOTHOIIEHUEM
KOOPJIMHATHBIN U BEKTOPHBINM CITOCOOBI OMMMCAHUS MEXaHUYECKOTO IBHKCHUS ?

3. Kakoe aBm>keHHE Ha3bIBaeTCsl paBHOMEPHBIM? [IpuBeauTe npuMepbl paBHOMEPHOTO IBHKEHUSI.
3anuInTe CUCTEMbI YPaBHEHHH, ONMCHIBAIOLUX PABHOMEPHOE IBUKEHUE B BEKTOPHOM,
KOOPAMHATHOM M CKAJIIPHOM BHJIAX.

4. JlaiiTe onpeneneHune cpeiHeid 1 MTHOBEHHON CKOPOCTH.

5. Kakoe nBmxeHue Ha3bIBA€TCsl paBHOYCKOpeHHbIM? [IpuBeuTe mpruMepsl paBHOYCKOPEHHOTO
JBUKEHUSI. 3aMUIIUTE CUCTEMbl YPAaBHEHUHN, OMMCHIBAIOIIUX PABHOYCKOPEHHOE JIBUXKEHUE B
BEKTOPHOM U KOOPJMHATHOM BHJIAX.

6. JlaliTe onpeneneHye CpeIHEro U MTHOBEHHOI'O YCKOPEHHSL.




Jlekuus 2. CBodogHoe nagenne. Kpuposnuneiinoe neu:xxenune. Cucrema
KHMHEMATH4YeCKNX YPABHEHM, ONMCHIBAIOIINX IBHKEHUE TeJla,
OpOILICHHOTr0 MO/ YIJIOM K FOPH30HTY

KoHTposabHbII BOIpOC

1. 3anumure cuCTeMy KHHEMAaTHUECKUX YPaBHEHMH, ONMCBHIBAIONINX CBOOOHOE MaICHHE

2. 3anumuTe CUCTEMy KHHEMAaTUYeCKHX YpaBHEHUH, ONMUCHIBAIOIINX JBI)KEHUE Tea, OPOIIEHHOTO
IO/ YIJIOM K TOPU30HTY

Jlekuusa 3. KuHemaTnka JBHAKeHHSI IO OKPYKHOCTH. BpamartegbHoe ABHKeHMe.
YrioBble BeJHYMHbL. B3amMocBsI3b MeXKAy JMHEHHBIMH H YIJIOBBIMH
penyuHaMu. CucreMa KHHeMATHYeCKMX YpPaBHEHMii, ONMCHIBAIOIIUX
pPaBHONEpPeMeHHOe IBHKEHHE 110 OKPYKHOCTH

KoHTpoabHbII Bonpoc

1. Kakue ¢usnueckue BeTUUNHBI HA3bIBAIOTCS: IEPUOJIOM BpallleHHs1? yacToToi BpameHus? Kakas
MEXAY HUMH CYIIECTBYET B3auMOCBs3b? Kak OHU CBsI3aHbI C YTII0OBOM CKOPOCTHIO?

2. 3anumure CUCTCMY KUHEMATHYCCKUX ypaBHeHHﬁ, OMUCBIBAIOIHX BPAIATCIIBHOC ABUKCHUC

Tema 2. lunamuka
Jleknuda 4. OcHOBHBIEC MOHATHA IUHAMUKH. 3aKkoHbI HbI0TOHA

KoHTposabHbIH BOIpOC

1. Yro usywaer nuHamuka? OxapakTepu3ylWTe OCHOBHBIE MIOHATUS AUHAMUKH.

2. Cdopmynupyiite Tpu 3akoHa HproTOHA. YKQKHUTE YCIOBHS, PU KOTOPHIX OHU BBITIOJHSIOTCS?

Jlekuus S. Buasl cua B npupoge. Cuiia BceMupHOro tarorenusi. Cuina rskectu. Bec
Tena. Cmia ynpyroctu. 3akon I'yka mnpm jgedopManmsax pacTsKeHHs
(cckaTms), casura, kpydyeHusi. Cumabl peaknuu. Cuiabl TpeHus. IlpmHnun
oTHocuTeaAbHOCTH ['asniesi. 3aKoH CJI0KeHNSI CKOPOCTe

KoHTposabHbIH BOIpOC

1. Cdopmynupyiite 3aKk0H BceMupHoro taroteHus? Kak onpenensercs: yckopeHre cBOOOIHOTO
1a/ICHUs] Ha TOBEPXHOCTH JIIOOOH TUIAHETHI?

. Kax cBsizanbl Mex 1y co0oii 3akoHbI I'yKa 1715l pa3Iu4HbIX BUAOB AedopMariuii?

JlaliTe onpeneneHne CUIIbI TSHKECTH M BEca Tea..

B uewm 3akiroyaercs OTIIMYME CUJI PEAKLIMK OT IPYTMX BUJOB CHUJI B IPUPOJE?

IIpu kakux ycIOBHSIX BO3HUKAET CHJIa TpeHUs KaueHus ? [IpuBeanure npumepsl.

ITpu kakux ycIOBHSIX BO3HUKAET cHia TpeHus nokosi? [IpuBeaure npumepsl.

ITpu Kakux ycIOBHSIX BO3HUKAET CHJIa TpEeHUs cKosibkeHus? IlpuBenure npumepsl.

RN N A RN

IIpu kakux yclIOBHSIX BO3HUKAET CHJIA BA3KOTo TpeHus? [IpuBeaure mpumepsl.

9. B ueM 3axmrouaeTrcs npuHIKN oTHOcUTenbHOCTH I'. ["anmunes?

Tema 3. 3akoH coxpaHeHusi UMITYJIbca. PeakTUBHOE IBUKeHHEe. 3AKOH JIBUKEHUS
neHTpa macc Pabora, MOIIHOCTD, JHeprus. 3aKOH COXpaHEeHUs! IOJIHOMI
MeXaHHYeCKOH YHePruun

Jlekuus 6. Mexannuyeckne cucrembl. UMnyabc. 3aKoH coXpaHeHUs] HMITYJIbCA.
OanoponHocts npocrpancTia. LlenTp Mace. 3aK0oH ABUKeHHS LEHTPA MacC.
YpaBHeHUe IBHKEHH Tesla epeMeHHoil Maccehl. @opmyJia HInoaKkoBCKOro

KoHTposabpHbII Bonpoc

1. Kakue cucreMbl Ha3bIBaOTCsI MeXaHMUeCKUMHU? [IpuBeanTe mpruMepsl MEXaHUUECKUX CUCTEM.
IIpu kakux yCIOBHSIX BBINOJIHSIETCS 3aMKHYTOCTh MEXaHUUECKON CUCTEMBI?




2. Kakas ¢usmdeckas BenndrHa Ha3bIBaeTCsA UMIYIbcoM? Ha3oBHUTE e IMHUIIBI H3MEPEHUS
MMIYJbCA.

3. CdopmynupyiiTe 3aKOH COXpaHEHUs UMITylbca. Kakoe cBOMCTBO MpOCTpaHCTBa MPUBOAUT K
3aKOHY COXpaHEHUs uMIysbca?

4. Kakoili ¢pu3ndeckuil CMBICI HECET 3aKOH BM)KEHUS IIEHTpa Macc?

Jlekuus 7. Mexannuyeckasi padora. MomHocTb. JHeprusi. Knunernyeckasi 3neprus.
IToTeHnnanbHbIe M HeMOTEeHIHAJIbHBIE CHJIbIL. IloTeHIHAILHAS JHEpPIrUsA
TeJ1a B OJHOPOHOM 1oJie TskecTH. IleHTpasabHbIe CHIIbI

KoHTposabpHbIN BOIpOC

1. Kakas ¢usndeckas BeIMUNHA HA3bIBACTCSI MEXaHHMUECKON paboToii? B kakux equHUIIAX
M3MepseTcsl Mexanndeckas pabora?

2. Kakas ¢usnueckast BemuunHa Ha3bIBACTCS MOLTHOCTHIO? B KakMX eTMHHIIAX U3MepseTCs
MoIHocTh? Ha 4To pacxoyercss MOIHOCTh B MEXaHUYECKUX YCTPOHCTBAX?

3. Kakas ¢usnueckasi BenmuurnHa Ha3bIBaeTcs SHepruei? B kakux enuHuIax u3mepsercs?

4. Kakas ¢usnueckast BenmuunHa Ha3bIBAeTCA KMHETHUYECKOW sHeprueii? Uemy paBHa paboTta 1o
M3MEHEHHUIO CKOPOCTH Tea?

Jleknus 8. IloTeHuaIbHAas SJHEPrus TPABUTALIMOHHOT0 B3aUMO/IeiiCTBHUS.
IHoTenumnanbHas JHeprust ynpyroi aegopmanuu. 3aKoH cOXpaHeHH
MOJIHOM MEXaHMYECKOI IHePruun

KoHTpoabpHbII Bonpoc

1. Kakas ¢usndeckas BeMunHA Ha3bIBaeTCs MOTEHIMATLHOM dHeprueii? Kakue Bub
MOTEHIIMATFHOW YHEPTUU U3BECTHBI B MexaHuke? Kak omnpenensercs paboTa mpu n3MEHEHUH
MOTEHIIMAJIBLHON HEpruM Tena?

2. Kakas ¢usnueckast BenmuurnHa Ha3bIBACTCS MOJHONW MEXaHUYECKON YHEpruei?

3. Cdopmynupyiite 3aKOH COXpaHESHHsI TIOJTHONH MeXaHWYeCcKo# sHepruu. HazoBure ycnoBus
BBITNOJIHEHUS ATOTO 3aKOHA.

Tema 4. /luHaMuKa BpalaTeJbHOI0 ABHKeHNs TBepaoro teaa. CraTuka. Y cioBus
paBHOBecHd

Jlekuus 9. MomeHT cuiibl. MoMeHT umnyJ/ibca. OCHOBHOe ypaBHeHHe JHHAMUKH
BpPalIaTeIbHOI0 IBHKeHNsl. 3aKOH COXpPAaHEHHsI MOMEHTAa HMIYJIbCa

KoHTposabHbIH BOIpOC

1. Kaxkas ¢usnueckas BelIMYMHA Ha3bIBaeTCsl MOMEHTOM cuilbl? Kakas ¢u3ndeckas BeanuuHa
Ha3bIBAE€TCs MOMEHTOM MMITyJIbca? Ha30BUTE MX eIMHUIIBI U3MEPEHUS (PU3HMUECKUX BEIUYHH.

2. 3anuumuTe OCHOBHOE YpaBHEHHUE IMHAMUKU BpaIaTENbHOIO ABMKEHMS. [IpH Kakux ycrnoBuUsx
9TO YpaBHEHUE BBINOJHsETCS?

3. CdopmynupyiiTe 3aKOH COXpaHEHHS] MOMEHTA UMITYJIbca. [Ipr KakuX yCIOBHUSAX 3TOT 3aKOH
BBITIOHAETCH?

Jleknusi 10. A0GcoqoTHO TBepaoe Teno. KuHemaTmka ABHM:KEeHHMsI TBEpPAOro TeJa.
MoMeHT MMIYJIbCa BPAIIAKIIETOCS TBEPAOIr0 Tejia ¢ 3aKpPeNnJieHHOH OChI0
BpameHusi. OCHOBHOe ypaBHeHHE JANHAMHKHM BpPAlaTeJbHOr0 IBUKEHUS
TBEPAOro TeJia ¢ 3aKPeNJIEHHOH 0ChbI0 BPallleHN sl

KoHTposabHbIH BOIpOC

1. Ha3oBuTe KMHEMaTH4ECKUE YCIOBUS, B KOTOPBIX JEHCTBYET (PU3NYECKast MOJIENb «a0COIIOTHO
TBEPJIOE TEIION.

2. JlaiiTe onpeaeneHNe MOMEHTA UMITYJIbCA BPAILIAIOIIETOCs TBEPAOIO TENA € 3aKPEIVIEHHOMN OChIO
BpalCHUs.

3. 3ammmuTe OCHOBHOE YPaBHCHUC JUHAMUKHN BpaIIaTCIbHOI0 ABUKCHUS TBCPAOIO TCJIA C




‘ 3aerHHCHHOﬁ OCBIO BpallICHUA

Jlekuusa 11. MomeHT MHepuuu TBepaoro teja. IlpuMepbsl BbIYHC/IEHHSI MOMEHTOB
HHEPUUH TeJ NpaBHJIbLHON reomerpuyeckoi ¢popmbl. Teopema I'roiirenca-
Il reiinepa. Ilpumepsl ucnoab3oBanus Teopemsl I'oiirenca-Ilreiinepa

KoHTposabHbIH BOIpOC

1. Jlaiite onpeneneHne MOMEHTA HHEPIIMHU TBEPAOIO Tea.

2. Cdopmynupyiite Teopemy I toiirenca-IlIreiinepa.

3. Kak u korna npumensiercs Teopemy I'roiirenca-IIteitnepa?

Jlekuus 12. Kunernuyeckasi JHeprusi BpamarTeJbHOro AsuxeHusi. Padora npu
BpamaTeIbHOM ABU/KCHHH. AHAJOTHS MEXKIY MOCTYyNAaTeJIbHbIM H
BpalaTeJbHbIM IBH:KeHHeM. ' MpocKon U ero cBoicTBa

KoHTpoabpHbIN Bonpoc

1. Yemy paBHa KMHETHYECKasl SHEPTUs BpalaTeapHOro aABmxeHus? [Inockoro neuxenus?
BpamarenbHo-ocTynaTeapHOTO ABHXKEHUS?

2. Kak ompenensercst paboTa npu BpanjaTeIbHOM JIBUKECHUN?

3. Kakoe MexaHH4ecKOe YCTPOICTBO Ha3bIBAETCS KapJaHOBBIM NOJIBECOM ?

4. Kakoe ycTpoiicTBo Ha3bIBalOT rupockonom? I'ie u kak ucnosis3ytot rupockon? I'ne Ber Oynere
BCTPEYAThCs C THPOCKOIIOM B CBOEH Oyaymeit npodeccun?

Jlekuus 13. Cratuka. LlenTp TsizkecTH TeJ1a. Y c1oBus paBHoBecHs. Teopusi ppryara
Apxumena

KoHTposabHbIH BOIpOC

1. Kakas Touka TBEpIOro Tejaa Ha3blBaeTCs LEHTPOM TsbkecTu? Kak onpenensercs HEHTP TAKECTH
TBeporo tena? Kak cBsizaHbl MEKy COOOH IIEHTP TSHKECTU M LIEHTP Macc TBEpAOTro Tena?

2. Kakoe cocrostHue TBepAOTo Teja Ha3biBaeTcsi paBHoBecueM? ChopMynupyiiTe qBa yCIoBUs
paBHOBECHS.

Tema 5. Mexanudeckue koJied0anusi. BosHbl

Jlekuus 14. YpaBHeHusi MaJbIX Kosie0anuii. CB00OAHbICe TapMOHUYECKHE KoJIeOaHus.
IpyxuHHBIA ocHUNIATOP. PHU3nYecKUuil MAATHUK. MareMaTHYeCKHH
MASITHHK.

KoHTpoabHbII Bonpoc

1. Kakue xonebaHusi Ha3bIBAIOTCSI CBOOOAHBIMHM FAPMOHUYECKUMU ?

2. Uro B u3HMKE HA3BIBACTCS TAPMOHUYECKUM OcImunisiTopoM? Kak onpenenstoTcst mepuoabl 1
COOCTBEHHBIE YaCTOThI KOJeOaHUH NPYKUHHOTO, (PU3MUECKOT0 U MaTEMaTHYECKOTO MasiTHUKOB?

Jleknus 15. 3aryxaomme konedanus. Bolny:k1eHHbIe Kose0anus. Pesonanc.
ABToOKoJe0anus. [IpuMepbl HCMOTb30BAHNSI MEXaHNYECKHX KoJ1e0aHuil

KoHTposabHbIH BOIpOC

1. Kaxkue xonebanus Ha3bIBAIOTCs 3aTyXxatomuMu? Kak 3aBUCUT aMIUIUTY/a 3aTyXalOMHUX
KosiebaHui oT ko3 durenTa 3aTyxanus?

2. Kakwue koneGaHus Ha3bIBAIOTCA BRIHYKACHHBIMU? KoTia ¥ pH KaKuX YCIOBHSIX MBI
BCTpEYaeMcs C sIBJIGHUEM BBIHYKJCHHBIX KoJiebanuii? Kakoe siBieHue Ha3bIBaeTCA pe30HaAHCOM?

Jlekuus 16. BosHbl. XapakTepucTHKH BOJTHBI. YpaBHeHHe Oeryuieil BOJIHBI.
BosnoBoe ypaBHenue. Ilpunuun cynepnosuunu BoJiH. UnTepdepenuus



BOJIH. CTOSIYHE BOJIHBI

KoHTpoabpHbII BOIpOC

1. Yto Ha3pIBaeTCs BOJIHOBBIM IpoiieccoMm? Uem BoJHA oTanuaeTcs ot kosnebanusa? Kakyro
($U3MYECKyI0 MPUPOAY UMEIOT BOJIHBI? YUeM OTIaMyaroTcs MPOJ0JIbHbIE U TIONEPEYHbBIE BOIHBI?

2. Kakwue BonHBI Ha3bIBalOTCs rapMoHndeckuMu? Kakue pusnueckue xapakTepuCTUKH
ONMCHIBAIOT BOJIHBI? B ueM 3akitouaercs sBICHUE CYNEPIO3UIMH BOIH? YTO Ha3pIBatOT
BOJIHOBBIM nakeToM? Kak onpenensiercs rpynnosasi CKOpOCTb BOJH?

3. Kakwue BoHBI Ha3bIBAIOTCS KOrepeHTHRIMU? Kak MOXHO 00ecrednTh KOrepeHTHOCTh BOJIH?

4. Kakoe siBnenue Ha3biBaeTcs nnTepdepeniueit BouH? ['1e Mbl BcTpedaeMcs C sIBICHHEM
uHTepPEPEHITNN MEXaHUYECKUX BOJTH?

Jlekuus 17. 3sykoBblie BoaiHbI. D dexT Jlonnepa

KoHTposabpHbIN BOIpOC

1. Yto m3yuaer akycruka? Kakoe siBeHre Ha3pIBaeTCs 3ByKOM? yIIbTpa3ByKoM? HH(pa3ByKOM?

2. B uem 3akmouaercs a3pdext Jomnepa? Kakumu ypaBHeHUAMHU TIOATBepkaaeTcs dpdexr
Homnnepa?

Tema 6.MexaHuka KHUAKOCTeH H Ia30B
Jleknus 18. OcHOBBI THAPOCTATHKH

KoHTposabHbIH BOIpoC

1. Yro usywaer rugpocraTuka?

2. Uro omuchIBaeT ypaBHEHHE HEPa3phIBHOCTHU. [ 1€ MBI y ce0s joma yoexpaemcst B
IIPaBUJIBHOCTH 3TOTO YPABHEHUS?

3. Kakas ¢usndeckas BenmndrHa Ha3bIBaeTCs AaBlieHUEM? B KakuX eIMHUIIAX U3MEPSETCs
naBieHue?

4. Kakoe naBneHue Ha3pIBalOT THApocTaTHdeckuM? [Ipu Kakux 00CTOSATENBCTBAX HEOOXOIMMO
3HATh 3HAYEHUE TUJPOCTATHYECKOTO YCIOBUS?

5. Cdopmynupyiite 3akoH ApxuMena.

6. B ueM 3axsrouaeTcsi IPUHLMI ASWCTBHSI THAPABIMUYECKOTO IIpecca’?

Jlekums 19. OcHOBBI THAPOANHAMHUKH

KoHTpoabHbII Bonpoc

1. Yro u3yyaer rugpomMexaHuka?

2. Ilpu KakuXx ycroBUsX BBINOJIHAETCS ypaBHeHUE bepHynnu? Kakue ciencTBus U3 3akoHa
bepnynnu Bsl 3Haere?

3. UYewm xapakTepusyloTcs peaibHble xXuAKocTH? JlaliTe onpenenenue Bsi3koctu. Yemy paBHa
CWJIa BHYTPEHHETO TPEHHUs?

4. JlaiiTe onpeneneHUe pexXUMOB TeUeHUs KuakocTel. YTo xapakrepusyer uncio PeitHonbaca?
[Tpu KOHCTPYHPOBAHUH KAKUX YCTPOUCTB, MPUOOPOB M T.II. HEOOXOIMMO YUUTHIBATH YHCIIO
PeliHonbaca?

5. Kakas cuia Ha3pIBaeTCs cuioi J1oOoBoro conpoTusieHus? Kakas cuia Ha3pIBaeTCs
noabeMHoOM cunoi? Kak ona HanpasieHa? [Ipu kakux yclIOBHUSX BO3HUKAET MOJbEMHAsL cHja?
Kak 310 siBI€HME HCIIOJIB3YETCS B TEXHUKE?

Tema 7. UneanbHblii ra3. 3aKoHbI HAEAJBLHOrO rasa. YpasHenue Ban-nep-Baanbca.

IlepBbIii 3aK0H TEPMOIMHAMUKHU

Jlekuusaa 20. IlpexmMer M OCHOBHBIC NMOHATHA TEPMOJAMHAMMKH M MOJICKYJISIPHOM
¢pusuxku. MHpeanbnbiii ras. TepmoamHamMu4yeckHe mnapamerpbl rasa.
YpaBHeHUe COCTOSIHUA HMAeaJbHOro rasa. Msonpoueccel. I'a3oBbie 3aKOHBI.

3akon /lanbTOHA

KoHTpoabpHbII Bonpoc




1. Yto m3yyaer TepMoAMHAMHKA U MOJIeKyisipHas Gusuka? Kak MeTos1 pu3n4eckoro
MO/ICTIMPOBAHUS MPOSBIISETCS B TEPMOIMHAMUKE U MOJIeKyIsapHoOi ¢pusuke? Kakue puznueckue
MOJIEJIN MCIOJIb3YIOTCS B TEPMOIMHAMUKE?

2. Kakas repMoauHaMuiecKasi cucTeMa Ha3bIBaeTcs 3aMKHYTo#? Kakyto ¢pu3ndeckyro MoJens B
TEPMOJIMHAMUKE Ha3bIBAOT TEJIOM?

3. Kakoe cocTosiHME TepMOIMHAMUYECKON CUCTEMBI HA3bIBAETCSI PABHOBECHBIM ?

4. Kakas usznueckast MOJETb ra3a Ha3bIBACTCS «HICATbHBIM Ta3om»? IIpu Kakux ycIoBHsIX
UJICAJIbHBIN ra3 NOoAYMHAETCS 3aKOHAM MJICAJIBHOTO ras3a?

5. Kakumu TepMoaMHAMHYECKUMHU ITapaMeTpamu onucbiBaercs ra3? Kakoe ypaBHeHHE CBA3bIBACT
MEX]ly cO001 OCHOBHBIE TEPMOAMHAMUYECKUE TTAPAMETPHI rasa.

6. Ilpoananu3upyiiTe KaTOPUUYECKOE U TEPMUYECKOE YPABHEHUS COCTOSHUS UEaIbHOTO raza. Kak
qyepes Ipyrue TepMoIMHaMUYECKHE NTapaMeTpbl MOXKHO 3anucaTh Y paBHeHue MeHeneena?

7. Kak rpaduuecku n300pakaroTcsi H30MpoIecchl?

8. CdopmynupyiiTe ra3oBbie 3aKOHbI. [IpuBeaHTE MPUMEPHI X UCIIOIH30BAHMS B TEXHHKE.

9. Kakoe naBnenue Ha3biBaeTcs napuuanbHbM? Chopmynupyiite 3akoH Jlansrona. [lpuBeanre
IIPUMEPBI €T0 UCIOJIb30BAHUS B TEXHHUKE.

Jleknusi 21. PeanbHble ra3bpl. YuyeT COOCTBEHHOro o0bemMa MOJEKYJd. Y4er
B3aMMOJAEHCTBUA MOJIEKY/I. YpaBHeHue Ban-nep-Baanbca u u3orepmbl
peajibHOro rasa. Illpumepsl ucnoJib30BaHnust ypasHenus Ban-gep-Baaanca

KoHTpoabHbII Bonpoc

1. UYewm oTiMuaroTcs peanbHbI€ ra3bl OT HI€ATbHBIX?

2. 3anuuuTe ypaBHEHHE COCTOsIHUSA ra3a Ban-nep-Baansca. Uem oHO oTiimyaeTcs OT ypaBHEHHUS
MemnneneeBa-Knaneiipona?.

3. IlpuBenuTe nprMepsl NCNOIL30BaHUs ypaBHEHUs Ban-nep-Baanbca

Jlekuusaa 22. BHyTpenHsin 3Heprusi. PaGora B TepmonmHammke. Temnonepenaua.
Kosn4yecTBo TenjoTbl. JHTPONHUA

KoHTposabHbII Bonpoc

JlaliTe onpeneneHre BHYTPEHHEN SHEPTUU.

Kak MoskeT ObITh N3MEHEHa BHYTPEHHSISI SHEPrusi?

Urto XapakTepu3yeT YHUCII0 CTeneHeil cBo6oapI?

Kak onpenensiercss pabota B TepMOAMHAMUKE?

DB RN -

. Kaxoit pusnueckuii mporece HazpiBaeTcs Tervionepenaueii? Kakue crocoOsl Temonepenayn
Bei 3Haere? Kakyio ¢pu3ndeckyio BeIMYMHY HAa3bIBAIOT KOJUYECTBOM TeIIoTh? B kakux
€IMHULIAX U3MEPSIETCS KOJIMYECTBO TEIJIOTHI?

Jlekums 23. IlepBblii 3ak0H TepMoaAHMHAMUKH. IlepBblii 3aKOH TePMOIMHAMUKH VIS
Pa3IHYHBIX POLECCOB

KoHTpoabHbII Bonpoc

1. CdopmynupyiiTe mepBblil 3aK0H TepMoauHaMUKU. Kakoit ¢yHIaMeHTaNbHBIN CMBICI HECET
9TOT 3aKOH?

2. Kak nepBblif 3aKOH TePMOANHAMHUKHN (GOPMYIUPYETCS ISl Pa3ITUYHBIX H30MPOIECCOB?

3. Kakoii nzonporuecc Ha3biBaeTcs aanadbatHeiM? e, B Kakux MeXaHHU3Max Hallesl MpuMeHeHHe
aanabaTHbBIN TIporecc?

Tema 8. Tensoemkocts. IlonmTponubie npoueccol. Padora. JuTponus. Bropoi n
TpeTHil 3aKOHbI TEPMOAUHAMUKH. TenioBble MalINHBI

Jlekuus 24. Onpenesienne TermoeMkocTH. M3oxopHas n u3o0apHas TemJIOeMKOCTH.
IHosmmTponHbie npounecchl. PaboTa npu pasjJiM4YHbIX H30IPOLECCAX

KoHTposabpHbII BOIpOC




1. Kakyro pusnueckyro BeIHUNHY Ha3bIBAIOT TEIIOEMKOCTHIO? Kakne BUIbI TETI0EMKOCTH
MPUMEHSIOTCS JUIS MPaKTUYecKuX pacueToB? Kakue crocoObl oBOIa TEIUIa K Ta3000pa3HOMY
Teny cymecTByoT? Uem onn omnuaroresi? Kak onn HazpiBatorca? Kak oTinyarorces yaenbHbie
TEIUIOEMKOCTH TeJ MPHU U30XOPHOM U H300apHOM mporeccax? Kak oTanyaioTcst MOJISpHbBIE
TEIIOEMKOCTH TeJ MTPH U30XOPHOM U M300apHOM mporeccax?

2. Uro ycranaBimBaeT cooTHoleHue Maifepa? B yem 3axmouaercss GU3NIECKUN CMBICIT
YHHUBEPCAIbHON Ira30BOM NOCTOSTHHOW?

3. Kakue nmpouecchl Ha3bIBalOTCS MOJUTPONHBIMU? [IpuBeanTe NprMeEpsl MOJIUTPOIHBIX
IIPOLIECCOB B OKPYXKAIOIIEM HAC MUPE.

Jlekuusa 25. JDurponusi. O0paTumble W HeoOpaTuMble mnpouecchl. Bropoii 3akoH
TepMoAMHAMHUKHU. Tperuii 3akoH TepMoAMHAMUKH. TemjoBble MAIIMHBI U
ux KIIJI. Teopema Kapuo. KIIJI ugeanpHoi TenJIoBoil MAIIHHBI

KoHTpoabpHbII Bonpoc

1. Kakyro pusnueckyro BeTHUMHY Ha3bIBAIOT SHTPOIUEH? B Kakux equHMIIax u3MepsieTcs
saTponua? Kakyio (pu3ndeckyio BeIMYMHY Ha3bIBAIOT TEPMOJMHAMUYECKOH sHTpormei? Uemy
paBHO U3MEHEHHE SHTPOIIUU?

2. Kakwue mpoueccsl Ha3bIBatoTCst HeoOpatumbiMu? [IpuBeuTe npuMepsl HEOOPATUMBIX
nporeccoB. Kakue mporieccsl HazpiBatoTcs oOpatumbiMu? [IpuBenTe npuMepsl 00paTUMBIX
IIPOLECCOB.

3. Cdopmynupyiite BTOpoii 3aKOH TepMOJAUHAMUKH. B uem 3akmodaercs ero GpyHaaMeHTaIbHBIN
cMbICIT?

4. Cdopmynupyiite TpeTHii 3aKOH TEPMOJMHAMUKH. B ueMm 3akitouaeTcst ero pyHIaMeHTaIbHBIH
cMbICI?

5. Yro npencrasiser coboit TeruoBas MammHa? [lepeuyrciuTe OCHOBHBIE JIEMEHTHI JTH000
TEIJIOBOM MAaIlIMHBI IEPUOIMYECKOTO JEHCTBUSA U Ha30BUTE UX Ha3HaueHue. Kak onpexnensercs
KIIJ] TermoBoi MammuHbI?

6. 13 xaxux nponeccoB coctout nuki Kapno? Kak onpenensercs KIIJ| uuxina Kapuo? Ilouemy
JMarpaMMbl mpoTekanus 1ukina Kapao yno6Ho npencrabisath B koopaunarax (7, S)?

Jlekuusa 26. OcHoBBI MoJsiekyasipHOH (u3uku. OcHoBHOoe ypaBHeHue MKT. Umncio
creneHeil cBodoabl MoJiekyJ. Teopema o paBHopacnpeneeHMH YHEPrUH
N0 CTeneHsAM cB000bI. TennoeMKoCTH H1ealbHbIX Ia30B H KPHCTAJJIOB €
TOYKH 3PeHHs TeOpeMbl 0 PaBHOpAcHpeaeIeHHH

KoHTpoabpHbII Bonpoc

1. 3anumunre ocHoBHOE ypaBHeHue MKT.

2. Uro ycTaHaBIMBAET TEOPEMa O PABHOPACIPEAETICHUN YHEPTUH 110 CTENEHSIM CB00OOIbI?

3. B uyem 3akmouaetcs 3akoH J{rononra-IItu?

4. Yemy paBHa NoJiHasi BHYTPEHHSISI SHEPTUs UAeanbHOTO0 raza? AToMmoB kpuctaios? Kak
OTIPENIENAIOTCS. MOJISIPHBIE H30XOpHAast ¥ 300apHas TEIUIOEMKOCTH Yepe3 CTEIeHU CBOOOIb1?

Jlekuusa 27. Pacnpenesienne MoJsieky’a mo ckopoctsaMm. Pacnpenesenne MakcBelia.
bapomerpuyeckas (popmy.ia. Pacnpenenenue MOJIEKYJI mno
NOTeHIHAJbHBIM JHeprusiM. CTaTucTHYecKuil Bec (TepMOAMHAMHYECKAS
BEPOSITHOCTB). JHTponus. Bropoii u TpeTnii 3aKOHbI TEPMOAUHAMHUKH €
Toukn 3peHussi MKT. SIBiaenuss nepeHoca. SIBiaeHuss cMaunBaHus,
HeCMauMBaHus U cynepruapogodHocTH

KoHTpoabpHbII Bopoc

1. B uem 3akmtouaeTcst pyHIaMEHTAIbHBIN CMBICT 6apoMeTpHuecKoil GopmMysb?




2. Kakwue sBnenus B pu3nke Ha3bIBAIOTCSA SBJICHUSAME nepeHoca? Kakue siBieHus neperoca Bl
3HaeTe? Kakumu BeIMYMHAMU OMKUCHIBAIOTCS sIBJIEHUS nepeHoca? Kakue 3aKOHbl OMUCHIBAIOT
SIBJICHUS TIepeHoca’?

Tema 9. OcHoBbl 3jekTpocTaTukd. OcHOBbI Teopum mnojas. IlpoBoaHukm un
AUJIEKTPUKH B JJIEKTPOCTATHYECKOM I0JIe

Jlekumsa 28. 3akoH coxpaHeHHsl JJeKTpU4YecKoro 3apsina. 3akoH KyJona.
uekTprueckoe noje. HanpskeHHOCTD dj1ekTpuyeckoro noJst. Ilpuanun
cynepnosuuun mnojei. IlnorHocTh 3jexkTpumueckoro 3apsga. PabGora

IJCKTPUYECKOT0 moJid mo nepeMeieHu10 3apsaa. IloTennua
AJCKTPHYECKOr0 1MoJIs. B3aumMocBsi3b MEKIY HaNPs/)KEHHOCTBIO H
HalnpsKeHUuEM IJCKTPUYECKOT0 moJis. IloTtenuuanabHas JHeprus

CHCTEMbI 3apsA/10B

KoHTpoabpHbIN BopocC

1. Yro nmpencrasuser coboii 3apsin? Kakoii 3apsi Ha3piBatoT sneMeHTapHbIM? Kakoe siBineHue
HA3bIBAIOT AEKTpU3ALMENH? DIEKTPOCTATHUECKON MHTYKIINEH ?

2. B uem 3akirouaeTcst 3aKOH COXpaHEHUs AIEKTPUUECKOro 3apsiaa?

3. Uro ycranaBnuBaet 3akoH Kynona? 3anummre ¢popmyny, onuchBaromyo 3akoH Kynona B
CKaJISIPHOM M BEKTOPHOM BHJIE.

4. Kakyio popMy cyliecTBOBaHUS MaTEPUU HA3BIBAIOT HIEKTpUUYecKuM nojem? Kakumu
XapaKTepUCTUKAMHU 0013 aeT IeKTpUUIecKoe noje?

5. Kakas ¢usnyeckas BeIMUMHA HAa3bIBACTCS HANPSHKEHHOCTHIO dIeKTpruieckoro noss? Kak ona
onpezensercs Mmatematnueckn? B kakux enuHunax usmepserca? YeMy paBHa HapsKEHHOCTD
noJist Touey”oro 3apsaa? [lnockoctu? JIByx minockocrei? Hutu? Ilycroro mapa?

6. Kakas ¢uznyeckas BeTMUMHA HAa3bIBACTCS MOTEHIMAIIOM dJieKTpudeckoro noisi? Kak on
onpezensercs matemaruuecku? B kakux enuHunax nmepsaercsa? Yemy paBeH NOTEHIUAN M10JIS
ToyeyHoro 3apsana? [lapa?

7. Kaxk HanpaBlieHbl CUJIOBBIE JINHUH HAIIPSDKEHHOCTH ?

B gem 3akimovaercss pU3NUECKUi CMBICI MPUHIIMIA CYIEPIO3UINN AIEKTPUUYECKHX mosen? Yem
OTJINYAIOTCSl YPaBHEHHUSI, ONIMCHIBAOLME PUHIUI CYNEPIIO3UIIMN MIEKTPUIECKUX TOJIEH A
HANpPsDKEHHOCTH U JJ1s NOTeHnuana?

8. Kakyio ¢pusnueckyro BeIMUMHY HAa3bIBAIOT JIMHEHHOM MIOTHOCTHIO 3apsaa? HOBEPXHOCTHOM
IUIOTHOCTBIO 3apsfa? 00beMHOM MIOTHOCTHIO 3apsaa?

9. Kak onpenensiercs paboTa 3JIEKTPUIECKOTO MOJIsI IO NEpPEMEIISHHIO 3apsaaa?

10. Kak B3auMoCBsI3aHbI MEXAY CO00I HANPSDKEHHOCTh U HANPSHKEHUE 3JEKTPHUUECKOTO M0JIsA?

11. Kak onpeaenseTcst NoTeHIMaIbHAs SHEPT U dIeKTpuueckoro nois? Kak onpenensercs
IIOTEHIMAJIbHAS] SHEPTUsl CUCTEMBI 3aps0B?

Jlekums 29. OcHOBBI TeOpHH NOJISI

KoHTpoabpHbIH Bonpoc

1. Kaxkoif 00bexT B pusmke Ha3bIBatoT nosieM? CkansipHbIM nosieM? BektopabiM nonem? Kakue
MaTEeMaTHYECKHUE ONEPalliU ONUCHIBAIOT CB025-26.1CTBA CKAISIPHBIX U BEKTOPHBIX M0JIEN ?

2. Uro xapakrepusyet rpaauent? Kax Beruncnsercs rpaaueHT QyHkiuu? s cBsi3u Kakux
($U3NYECKUX BEJTMUMH HCIIOJIb3YETCs TPaIueHT B MexaHuke? B anekrpocraTuke?

3. Yto xapakTepu3yeT OTOK BEKTOpHOro nouisi? Kak BeluuCisieTcs NOTOK BEKTOPHOIO 1M0JisA?

4. Yro xapakrepusyet quBeprenuusa? Kak BeIUMCIS€TCS AUBEPreHIM?

5. UYrto xapakrepu3yeT UUPKYIALUSA BEKTOPHOTo 1oJisi? Kak BBIYMCIIAETCS HUPKYISIIHS BEKTOPHOTO

noJist? YTo ycTaHaBIMBAET NUPKYJISAIMSA BEKTOPA HAIPSHKEHHOCTH IEKTPOCTATUYECKOTO MOJIs?

6. UYto xapakrepusyer poTop BEKTOpHOro noJjsi? Kak BEIYMCIAETCS pOTOP BEKTOPHOTO MOJIS?

7. Chopmynupyiite Teopemy Octporpanckoro-Iaycca. J{ns kakux AeHCTBUN U C KAaKOH LEbIO
ucnoib3yercs reopema Ocrporpajckoro-I'aycca?




8. Cdopmynupyiite Teopemy Crokca. J{st Kakux AeHCTBUN U C KAKOU LETbI0 UCTIONB3YeTCs
teopema Crokca?

9. UYemy pasen oneparop ['ammiibrona? Kak oneparop ['amuiibToHa cBsI3aH ¢ rpafueHTOM
¢ynkuuu? C nuBepreHuuend BeKTopHoro nossi? C poTopoM BEKTOPHOTO 110Jist?

10. Chopmynupyiite Teopemy Octporpaackoro-I"aycca s anekrpocraTiuueckoro moiisi. Kakyio
XapaKTEPUCTUKY IEKTPOCTATUUECKOTO MOJIs ycTaHaBiIuBaeT Teopema Octporpaackoro-I'aycca?

Jleknms 30. IIpoBoAHMKH M THIJIEKTPUKH B 3JIEKTPOCTATHYECKOM I0JIe

KoHTposabHbIH BOIpOC

1. Kaxkoe usnueckoe siBJICHHE Ha3bIBACTCA IEKTPOCTATUUECKON nHAyKImei? [ ne npumensiercs
JIEKTPOCTATUYECKAs] UHAYKLUSA?

2. Kakue BemecTBa Ha3pIBAIOTCS MpoBoaHUKaMu? Kakumu cBoHCTBaMU 001a1al0T TPOBOAHUKH ?
Haynmyne kakux yactuil 00yCIOBIMBAIOT MTPOBOASIINE CBOWCTBA?

3. Kakue BelecTBa Ha3pIBalOTCs AUMIEKTpUKaMu? Kak cTpoeHre MOJIEKYIl 1 aTOMOB BELIECTBA
BIIMSIET HA CBOMCTBA AUAJIEKTPUKOB?

4. Kakas usnueckast XapaKTEpUCTHKA CpPeibl Ha3bIBACTCS AUANEKTPHUECKON MPOHUIIAEMOCTHIO?

5. Kakoe ¢usnueckoe siBIeHHE Ha3bIBACTCS IEKTPOEMKOCThI0? Kak Bbruncisercs
ANEKTPOEMKOCTh TPOoBOIHMKA? B kakux eqununax usmepsercs? Kak Beruucisercs
AIIEKTPOEMKOCTb chephl Ui 1mapa?

6. Kaxkue ycrpoiicTBa Ha3bIBaloTCs KOHAEHcaTopaMu? Kak BBIUUCIISIETCS AIEKTPOEMKOCTD
koHaeHcaropa? ChopMynupyiTe 3aKOHBI TOCIE0BATENFHOTO, TAPAIIIETFHOIO M CMEIIaHHOTO
COEJIMHEHUS] KOH/IEHCATOPOB.

7. UYrto onmceiBaeT BekTOp noJisgpusanuu? Kak onpenensercss BEKTOp MoJyisspu3anun?
Coopmynupyiite Teopemy ["aycca ai1si BeKTOpa MOJIIpU3AIHH.

8. Uro onmceiBaeT BeKTOp 3MekTpuueckoit uHaykuuu? Chopmynupyiite reopemy ['aycca s
BEKTOpA JIEKTPUUECKON MHIYKIIHH.

9. Kak cBsa3aHbl MeXxy cO00H TUAIEKTpUUECKas IPOHUIIAEMOCTh M TUJICKTpUYecKas
BOCIIPUMMYHUBOCTb?

Tema 10. ITocTOSIHHBIN 2JIeKTPHUYECKH TOK. JJIEKTPUYECKHH TOK B Pa3JINYHbIX
cpenax

Jlekuus 31. Daexrpudeckunii Tok. Cuia toka. IlnoTHoCTh TOKA. YpaBHeHHe
HenpepbIBHOCTH. 3akoH OMa 11 yyacTka nenu. Conporusienue. 3aKoH
Owma B 1uddepenunanbuoii popme. Croponnue cuibl. I/C. 3akon Oma
AJIS1 HEOTHOPOAHOI0 YYAaCTKA IeNH. 3aKOHbI M0CJIeJ0BATEJIBbHOI0 H
NapajiiejJbHOro coeiMHeHnst NpoBoaHNKOB. IIpaBuia Kupxroga nas
pa3BeTBJIeHHBIX Heneil. Pabora m MomHocTh TOKA. 3akoH l:koyas-Jlenna

KoHTposabHbIH BOIpOC

1. Kaxkoe ¢usnueckoe siBieHHE Ha3bIBaeTCs deKTpudeckuM TokoM? Kakast pusnueckast BenmuurnHa
Ha3bIBaeTCsl CWIION Toka? B KakuX eIMHULIAaX U3MepsieTcs cuia Toka?

2. Kakas ¢usmdeckas BeTUYrHA Ha3bIBACTCS TUIOTHOCTHIO TOKA? B KakuX enuHUIIAX U3MEPSeTCs
IUIOTHOCTB TOKa?

3. Yto onuchIBaE€T ypaBHEHUE HEPA3PHIBHOCTHU ?

4. Cdhopmymupyiite 3akoH Oma Jyis ydacTKa [enu.

5. Kakas ¢usnyeckas xapakTepUCTHKA HA3bIBACTCS CONMPOTHBICHUEM? B Kakux eJMHHALIaX
nzmepsercs’?

6. Cdopmynupyiite 3akon Oma B quddepennmansnoii hopme.

7. Kaxkue cuibl Ha3piBatoT ctTopoHHUMU? [IpuBeauTe npumepsl CTOPOHHUX cuil. Uto
xapaktepusyer DC? B kakux enununnax usmepsercs 9JC? Chopmynupyiite 3akoH OMa amst
HEOJHOPOJAHOIO Y4acTKa LEIU.

8. CdopmynupyiiTe 3aKOHBI MMOCIETOBATEILHOTO M MAPAJUICTFHOTO COSAMHECHHSI POBOTHUKOB.




9. Cdopmynupyiite npasmia Kupxroda s pa3BeTBICHHBIX IICTICH.

10. Kak BBIYUCIISAIOT pabOTy M MOIIHOCTh TOKa? B KakuX eAMHUIIAX U3MEPAIOTCS paboTa U
MotHocTh Toka? Chopmynupyiite 3akon Jxoyns-Jlenna B uHTerpaabHOU U quddepeHnnanbHoi

dopme.

Jleknus 32 DiieKTpuYecKHii TOK B Pa3JMYHBIX CpefAax

KoHTposabHbIH BOIpOC

1. HasoBure yclioBuS CyIIECTBOBaHUS SIEKTPUIECKOTO TOKA B JIFOOOH cpeie.

2. OxapaxTepu3yiTe IpOBOAHHUKH IIEPBOr0, BTOPOIO U TPETHErO poja.

3. Kakoll onbIT NOATBEPKAAET KIACCHUECKYIO DJIEKTPOHHYIO TEOPUIO MPOBOAMMOCTH METAIIOB?

4. CdopmynupyiiTe OCHOBHBIE 3aKOHBI JIEKTPUYECKOTO TOKA B KIIACCHYECKOH 31EKTPOHHOM
TEOPHUH ITPOBOAMMOCTH METAIIOB?

5. Kakyo BennunHy Ha3bIBaIOT pabOTON BBIXO/Ia ANEKTPOHA U3 MeTala B BakyyMm? Uemy paBHa
pabota Beixona? Kakoe siBieHue Ha3bIBaeTCs AEKTPOHHOU amuccueii? Kakoe sBieHue
Ha3bIBAETCSl TEPMOIJIEKTPOHHOM dMuccueit? I'ae npuMeHsieTcsl TEpMO3IEKTPOHHAs SMUCCHUS?

6. Kakoe sBieHue Ha3piBaeTcs (POTOIEKTPOHHOM amuccueii? [ e mpumensiercs: GoToIeKTPOHHAS
smuccus? Kakoe siBleHHe Ha3bIBA€TCsl BTOPUYHOM IEKTPOHHOM amuccueit? I'ne npumensiercs
BTOPHUYHAs 3JIEKTpOHHas smuccus? Kakoe siBlieHne Ha3bIBAa€TCs aBTOAIEKTPOHHOM amuccuei? I'ne
IIPUMEHSIETCS aBTOJIEKTPOHHASI YMUCCHSI?

7. Kaxkue yacTulpl NpoBOJAT 3JEKTPUUECKUN TOK B ra3ax? Kakyro BEIMUMHY Ha3bIBalOT SHEPTUEN
noHuzaiun? Kakoe siBleHHe Ha3bIBAETCS TA30BBIM pa3psiioM?

8. Kakoe cocrosiHue BelecTBa Ha3blBaeTcs m1azMoii? OxapakTepu3ynTe CBONCTBA IJIa3Mbl 7

9. Kakue BeniecTBa Ha3bIBAIOTCS NMOTYNIPOBOAHUKaMH? Kakue yacTUIIBI TPOBOIAT SJEKTPUUECKUI
TOK B MOJIyNIpOBOJHHUKAX? Kakue mpuMecu yBeIIMYMBAIOT KOHIIEHTPAIMIO CBOOOIHBIX
3apsHKEHHBIX YACTHI] B TOJTYNPOBOJHHUKAX?

10. Kakue BeiecTBa Ha3bIBarOTCs AekTposmTamu? Kakoil npouecc Ha3bIBaeTCs
ANIEKTPOIUTUYECKOH uccoruanueii? Dnekrponn3oM? O00CHYHTe MEXaHU3MBbI IPOTEKAHUS STHX
npoueccoB. B uem 3axitouaeTcs kinaccudeckasi TEOpHs 3JIEKTPOJIUTHUECKON IUCCOMAUN?
Coopmynupyiite 3akoH Dapazes.

11. IIpuBeaute npuMepsl BpEAHOIO JUIsl AESITEIbHOCTH YEJIOBEKA ITPOSIBJICHUS DJIEKTPOJIN3A.

12. Yo Takoe BakyyMm? KakoBbl yci10BUsI IPOTEKAHUS 3JIEKTPUUECKOT0 TOKA B BaKyyme?

Tema 11. MarauTHoe moJjie 1 ero cBoiicrea. MarauTHoe 1oJie B BellleCTBe

Jleknus 33. MaruntHoe B3aumojeiicteue Toka. MaruuTHasi nHAyKIusi. MarHuTHbIN
MOMEHT MoJis. MarHuTHasi NPOHULIAeMOCTh cpeabl. [IpuHIMn
CYNepno3MIMH VI MATHUTHOIO 10Jisl. 3akoH Amnepa. 3akon buno-CaBapa-
Jlamutaca. MaraurHoe 1moJie npsaMoro Toka. MarauTHoe noJjie B HeHTpe
KpYroBoro Toka. Bsanmoaelcreue napajielbHbIX TOKOB. MaraurHoe
noJje apuxkymerocs 3apsaaa. g gext Xosia. [lorok BekTopa MarHMTHOM
uHaykuuu. Teopema OcTporpaackoro — I"'aycca 111 MATHUTHOTO TOJIS.
HupKyJasinusi BeKTOPa MATHUTHON MHAYKIMH B JJIsi MATHUTHOIO 1MOJISI B
BaKyyMe

KoHTposabHbIH BOIpOC

1. HazoBure ycnoBus CylieCTBOBaHNS MarHUTHOTO MOJISL.

2. Kakas ¢usnueckast BenmuurnHa Ha3bIBaeTCS MarHUTHOU MHIyKuuei? Kak onpenensercs
HAaIpaBJIEHUE BEKTOPA MAarHUTHON MHIYKIIMH?

. YeMy paBeH MOMEHT CHJI, JEMUCTBYIOLIIMX HA KOHTYP C TOKOM CO CTOPOHBI MarHUTHOTO 10JIsA?

Urto XxapakTepu3yeT MarHUTHas IPOHULIAEMOCTb CPEJIbl?

B uem 3akiroyaercs NpUHIUI CYNEPIO3ULIUHN AJI1 MATHUTHOTO MOJIs?

Cdhopmymupyiite 3akon Ammnepa. Kak onpenensiercs HanpaBineHue cuibl Ammnepa?

NN N AW

Cdopmynupyiite 3akoH buo-Casapa-Jlanaca?




8. Cdopmynupyiite 3akoH Jlopenmna. Kak onpenensiercst HarpaBienue cvibl Jlopenia?

9. B yem 3axumoyaercs 3pdexr Xosma?

10. Kakas ¢pusndeckas BeIMUMHA Ha3bIBACTCS MOTOKOM BEKTOpa MarHUTHOM MHAyKIuei? Kak
ONpeieNsieTCsl MOTOK BEKTOPAa MAarHUTHOW MHIYKIIUU?

11. Chopmynupyiite Teopemy OcTporpanckoro — I'aycca uiss MAarHUTHOTO TOJISL.

12. Chopmynupyiite TEOpEMy O HIUPKYISLNUN BEKTOPAa MATHUTHOM MHAYKIIMU 11 MAarHUTHOTO TTOJIS
B BaKyyMe.

13. Kaxk onpenensercst paboTa 1o rnepeMerieHuIo IpoBOJHUKA C TOKOM U KOHTYpa ¢ TOKOM B
MAarHuTHOM ToJie?

Jlexnus 34. IloTok 1 1MBepreHusi MATHUTHOTO 1M0JiA. OCHOBHBbIE YPABHEHUS
MarHurocraruku. Padora no nepemMenieHu0 NpoBOJJHUKA C TOKOM B
MarHuTHoOM mnoJie. PaGora mo nepemMenieHn0 KOHTypa ¢ TOKOM B
MATrHUTHOM moJje. /{ua- u napamarderuku. HaMarHn4eHHOCTb.
O0o0menne 3akoHa nmosaHoro Toka. Ilpupona peppomarnernzma. Padora
no HamarunyuBaHu. KpuBas rucrepesuca. Temneparypa Kiopu

KoHTpoabpHbII Bonpoc

ITo xakMM MpHU3HAKAM PA3JIMYAIOT JHa-, apa- U GeppoMarHeTuku?

CdopmynupyiiTe 3aK0H MOJHOTO TOKA B T depeHnaabHoi Gpopme.

Cdhopmymupyiite Teopemy ["aycca it MArHUTHOTO TOJIS.

el el i e

OOBsicHUTE KPUBYIO THCTEpe3uca Julsl (peppoMarHeTHKOB.

Tema 12. SIBjieHUE 3JIEKTPOMATHUTHONH MHAYKINH
Jlekums 35. SIBienune 3jiekTpoMarauTHOM MHAYKI UK. [IpaBuiio Jlenna.
Camonnaykuusi. UHIYKTHBHOCTH

KoHTpoabpHbII Bonpoc

1. B uem 3akirodaeTcs sBieHHE eKTpoMarHuTHOM uuaykimu? Chopmynupyiite 3akoH @apaes.

2. B uyewm 3aknrovaercs npaswio JleHna?

3. B uem 3aknrodaercs siBIeHUE caMOMHAYKIMU? Kakylo BETMUNHY Ha3bIBalOT MHAYKTUBHOCTHIO?
Kakyo poJib BBINOJHAET UHIYKTUBHOCTD B AIEKTPOMAarHUTHBIX Mpolieccax? B kakux eqmHunax
U3MEPSETCS NHAYKTUBHOCTb?

4. Yemy paBHa DJIC camounnykuun? Kak nanpasnena 3/1C camonHaykuuu?

Jlekuus 36. Jneprus u 00beMHasl NJIOTHOCTH JHEPIUH MATHUTHOI O 1oJisi. Toku
cvemenusi. O0001eHNe 3aK0OHA NOJHOI0 TOKA VISl IepeMeHHBbIX 1oJIeil

KoHTpoabHbIH BOIpOC

1. Kaxk onpenensercs paboTa, KOTopas UAET Ha YBETUUYEHUE SHEPTUH KOHTYpa C TOKOM?

2. Kak onpenensiercs SHEPrusi MAarHUTHOTO MOJIs?

3. Uto xapaktepu3yeT 00beMHas MJIOTHOCTH dHEpruu? Yemy paBHa 00beMHAs IIOTHOCTh SHEPTUN
AJIEKTPOMArHUTHOTO TMOJIs?

4. Kak onpenensiercs BEKTOP 3JIEKTPUUECKOTO CMEIEHUs?

5. Kakoit pusnueckuii pakT oTpaxaeT 3aKOH MOJTHOTO TOKa?

Tema 13. Cucrema ypaBHeHuii MakcBesia. JJeKTPOMArHUTHbIE KOJIe0OaHUS U
BOJIHBI

Jlekuus 37. Cucrema ypaBHenuii Makcgesia. KonebareabHbiii koHTyp. [lonyyenune
3JIEKTPOMATHUTHBIX BOJIH. JlnddepeHunansHoe ypaBHeHHe
3JIEKTPOMATHUTHOM BOJIHBI. CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH. JHEPrus
3JIEKTPOMATHUTHBIX BOJIH

KoHTposabpHbIH BOIpPOC

1. 3anumure cucteMy ypaBHeHUIl MakcBema B nuddepeHInaIbHON 1 HHTErpaabHOi Gopme. UTto
YTBEP)KJAET KAXKJI0€ U3 ITUX YpaBHEHHI?




2. 3anumuTe MaTepUalibHBbIC YpaBHEHUs. B uem 3axitoyaercss GU3NUECKUl CMBICI ATUX
ypaBHEHUM?

Uro Ha3pIBaeTCs KoyiebaTenbHbIM KOHTYpoM? HauepTuTte cxemy K0J1e6aTebHOTO KOHTYpA.

Kak onpenensieTcst 3Heprust 31€KTPOMarHUTHBIX BOJIH?

3.
4. Kaxumu cBoiicTBaMu 00JIaAaI0T 3JIEKTPOMArHUTHbBIE BOJIHBI?
S.
6.

B gem 3akimovaercs ¢pusnueckuii cMpIci BekTopa YMmoBa-IloliHTiHra?

Tema 14. IlepemeHHbIl TOK

Jlexuus 38. [lepeMeHHBbIN TOK. AKTHBHOE, HHIYKTHBHOE, EMKOCTHOE U IOJIHOE
CONPOTHBJICHHE LIeNHU NepeMeHHOro Toka. 3akon Oma 1J1s1 nepeMeHHOr o
TOKA. PazHOCTH (pa3 MeKAy TOKOM M HANPSKEHHEM B LeNdX IepeMEeHHOr 0
ToKAa. /lelicTByloniee U 3¢ GeKTHBHOE 3HAYEHHE CHJIBI TOKA M HANPSKEHU

KoHTpoabHbII Bonpoc

1. Kakoii Tok Ha3biBaeTcs nepeMeHHbIM? Chopmynupyiite 3akon Oma 171l IepEMEHHOTO TOKa.

2. Yewm oTnmuarotcs neicTByromue 1 3((GeKTUBHBIC 3HAUEHUS CUIIBI TOKA U HAIIPSDKEHHS?

3. Kak onpenensiercs MOIIHOCTb, BblAENsAeMas B LIenH nepemeHHoro toka? Kak onpexnensercs
KOA(QPHUIHMEHT MOIHOCTH?

Jleknus 39. AKTHBHasI, peaKTHBHAsl M MOJIHasi MOIIHOCTh. Tpancdopmarop.
Ilepenaya 3J1eKTPOIHEPrUM HA PACCTOSIHHE

KoHTposabpHbII BOIpOC

1. Yewm oTim4aroTCs MOBBIMIAIOIINN U MOHIWKAIOIUN TpaHchopmaTop? UTo XxapakTepusyer
ko3 duuueHT Tpanchopmarn?

2. Kakwue ¢puznueckue sBICHHUS U 3aKOHBI JISKAT B OCHOBE MEPEAayy IEKTPOIHEPTUH HA
paccrosinue?

Tema 15. OnTuka. OcHOBHBIE 3AKOHBI TeOMeTPUYeCKOoil onTHKU. PoTOMeTpHA

Jlekuus 40. CBeT Kak 3JIeKTPOMArHUTHAs BOJHA. 3aKOH NPSMOJIMHEHHOI 0
pacnpocTpaHeHus CBeTa. 3aKOH He3aBHCHMOCTH CBETOBBIX Jy4eil. 3aKoH
00paTMMOCTH CBETOBBIX JIyueil. 3aKOH 0TpaKeHHusl CBeTa. 3aK0H
NpeJIoMJIeHHs cBeTa. SIBJIeHne NMOJTHOr0 BHYTPeHHero orpakeHusi. [l puHnun
®epma. JInnsbl. Xon Jdydei B JuH3ax. 3epkaJa. Xoj jgy4eil B 3epKajiax

KoHTposabHbIH BOIpOC

1. Yro usyuaer ontuka? Kakue qBa nojaxoja K U3y4EHUIO ONTUYECKUX SIBICHUH pacCMaTpUBAIOTCS
B ONTHKE?

2. Uro npexacrasnser coboit ceer? Kakast sHepreTryeckas XapaKTepUCTHKA CBETA SIBJISICTCS B
ONTHUKE OCHOBHOM?

3. Uro xapakTepu3yeT HHTEHCUBHOCTh cBeTa? UeMy paBHAa MHTEHCUBHOCTD JIEKTPOMAarHUTHOM
BOJIHBI?

4. UYro ycraHaBiIMBaeT NOKa3arenb npenomieHusa? YTo xapakrepusyroT aOCOMIOTHBIN U
OTHOCHUTEJIbHBIN IT0Ka3aTeIu NPENOMIIEHNS?

5. Cdopmynupyiite 3aKOH IPIMOIUHEHHOTO PacIpOCTPAaHEHUs CBETA, 3aKOH 00paTUMOCTH
CBETOBBIX JIy4eH, 3aKOH OTPAXXEHUS CBETA, 3aKOH IPEJIOMIICHHS CBETA.

6. Kak B cCOBpeMEHHOM IPOU3BOACTBE M TEXHOJIOTUSAX UCIIOJb3YIOTCS 3aKOHBI T€OMETPUUYECKON
OIITHKU?

7. 3anummure popmyiny ToHKOM arH3bI? Kak 3Ta popmyrna 3anuceiBaeTCs Ui paccenBaromeit
JIUH3BI?

8. Kakue Buzp! 3epkan Brl 3HaeTe? Kakumu BenmunHaMu XapakTepusyroTcs 3epkana? M3o6pasute
XoJ ny4eid B 3epkasiax. OOBsICHUTE CBOW YepTEK.




Jlekuus 41. ®otomeTpus

KoHTpoabHbII Bopoc

1. Kaxkue Buabl pU3HUECKUX BEIWYHH UCTIONB3YIOTCS B poToMeTpun? UTO OHU XapaKTepU3yroT?

2. Kakas usnueckast BemuurnHa Ha3bIBACTCS MOTOKOM M3Ty4eHUs1? B Kakux BelIUYMHAX
U3MEPSETCSl NOTOK U3IY4EeHHUsI?

3. Kakas ¢usnueckasi BemuunHa Ha3bIBACTCS CHEKTPAIBHOM IIIOTHOCTHIO?

4. Kakast 0cOOEHHOCTb YeNIOBEUECKOTO IJ1a3a XapaKTepU3yeTcs CIIEKTPATbHON YyBCTBUTEIBHOCTHIO
riasza? YTo XxapakTepu3yeT OTHOCUTENbHAS CIEKTpaIbHasi YyBCTBUTENBHOCTS I1a3a’

5. Kakas ¢uznyeckas BeIMUMHA HAa3bIBACTCS SDHEPTETHUECKON CBETUMOCTHIO? B Kakux BeTrMunHax
U3MEPSETCSl PHEPreTUUECKAsi CBETUMOCTD?

6. Kakas ¢uznyeckas BeTMUMHA HAa3bIBACTCS DHEPTETHUECKOM CHIloi cBeTa? B Kakux BelTuYMHAX
U3MEpSIETCsl JHEPreTUUYECKAs CUJla cBeTa’?

7. Kakas ¢uznyeckas BeTMUMHA Ha3bIBACTCS YHEPTETHUECKOM APKOCThI0? B KakuX BeMMYMHAX
U3MEPSETCS] DHEPIETUUECKAs IPKOCTh?

8. Kakas ¢usnueckas BeqruuHa Ha3bIBaeTCs CHIION cBeTa? B Kakux BeTMUMHAX U3MEPSETCS CUiia
cera’?

9. KaKaH (bmnqeacaﬂ BCJIMYHMHA HA3BIBACTCA CBCTOBBIM HOTOKOM? B KaKHuX BCIIMYHNHAX I/I3Mep$IeTC$I
CBETOBOU ITOTOK?

10. Kakas ¢usuueckasi BeJIMYMHA HA3bIBAETCS OCBEIIEHHOCTHIO? B KakMX BeIMYMHAX U3MEPSIeTCs
OCBEIICHHOCTh? BriBecTH (OpMyTy OCBEIIEHHOCTH, CO3/1aBa€MON TOUEYHBIM HCTOUHHKOM.

11. Kakas ¢u3uueckasi BeJIMYMHA HA3bIBAETCS] CBETUMOCTHIO? B KakuX BeIMUMHAX U3MEPSIETCs
CBETUMOCTH?

12. Kakas ¢usuueckas BeJIMYMHA HA3bIBACTCS SIPKOCThIO? B KakuxX BeIMYMHAX U3MEpSAETCS
SAPKOCTB?

Tema 16. BoiiHoBasi onTuKa

Jlekuus 42. IIpeamer BoJIHOBOI onTHKH. MeToa BeKTOPHBIX AnarpamMm. Onrunuyeckas
pa3HocTh xoaa. Ilpumepsl AByXiyueBoi nHTepdepenuun. IByxinydesasn
naTepdepenuus no cxeme FOura. Uurepdepennns Ha TOHKUX IVICHKAX.
IToJst0chI paBHOI TOMIMHBI M PABHOI0 HakJ0HA. Kosibna HeloToHa.
MHoroJay4yeBast uHTep(pepeH . BpeMeHHas U IPOCTPaHCTBEHHAs
KOTepeHTHOCTHh BOJIH. Bpemsi, paanyc u 00beM korepenTHocTH. MeToa 30H
Dpenens

KoHTposabHbIH BOIpOC

1. Kakue BOJIHBI Ha3bIBAIOTCSA KOr€pEeHTHBIMU? HEKOTepeHTHbIMU? HazoBuTe ycinoBus
MaKCUMYMOB 1 MUHUMYMOB UHTepdepeHnu. Kak npu 3ToM n3MeHseTCss HHTEHCUBHOCTh
AJIEKTPOMArHUTHOM BOJIHBI?

2. B uyewm 3aknrouaercs npuHuuin ['roiirenca? npunnun I'rolireHca-®Openens?

3. Kakoe siBneHue Ha3bIBalOT HHTEpPepeHuneit ceera? qudpakuueil ceera? Ha30BUTE YCIOBHS UX
MIOSIBJICHMSL.

Jlekuus 43. lugpaxkuus Ha npocThIX IkpaHax. Inppaxuusa @paynrodepa Ha mesau.
JAudpakuuoHHas peuierka u ee xapaxkrepucruku. Iloaspuzanus csera.
IHonsipu3anus cBeTa NpH OTPA’KEHUHU OT MOBEPXHOCTH AHIICKTPHKA.
JBoiiHOE J1yYenpeoMIeHHe

KoHTpoabHbII Bonpoc




1. B uem paznuuue nudpaximu Openens u mudpakuun Opaynrodepa?

2. Kakoe ycTpoiicTBO Ha3bIBaeTCs qUPPaKIIMOHHON pemeTkoi? Yemy paBeH nepron
midpaxiuonHoii pemerku? ChopMyaupyiTe yCIoBUsS MaKCUMyMa U MUHUMYMa
mdpakoHHOM pemeTkr? YTo XapakTepu3yioT yriioBas U JUHEHHas TUCTIepCHs,
paszperaromnias CnocoOHOCTh TU(PPaKIUOHHON pemeTkr? B ueM 3akimrodaercss KpuTepuit
Panes?

3. Kakoe sBneHUe Ha3bIBAIOT NoJisgpu3anuei ceeta? Kakoil cBeT Ha3bIBalOT JIMHEHHO
MOJISIPU30BaHHBIM ? AJUIUIITUYECKU MOJISIPU30BAaHHbIN ? IPaBOIOJISPU30BAHHbIN ?
JIEBOIOJIIPU30BAHHBIN? €CTECTBEHHO MOJIIPU30BaHHBIN? Kakue ycTpoiicTBa Ha3bIBAIOT
nossipuzaropamu? Chopmynupyiite 3akoH bprocrepa, 3akoH Mainoca.

4. B yeM 3akir0o4aercs sIBJIEHHE JBOMHOIO JTydenpenoMieHnsa? Kakne BelecTBa Ha3blBaroTCs
ONTUYECKU aKTUBHBbIMU? B uem 3akitouaercs siBJI€HHE IOBOPOTA IUIOCKOCTH nosisipuzanuu? B
geMm 3akmtoyaercs dpdexr Dapanes?

Tema 17. J1eMmeHThI KBAHTOBOM 1 aTOMHON (pu3uku. Kopnycky/asipHO-BOJTHOBOM
AyaJIu3M. DJIeMeHThbI (PU3HMKH KOHTAKTHBIX SIBJICHUI

Jlekuus 44. TensioBoe u3jy4eHHe M ero XapaKTepucTHKH. 3aKOHbI TEIJIOBOI0
n3nydeHusi. O0bsiCHeHNEe 3aKOHOB TeIJIOBOro u3ayveHusi. KBantosbie
nocryJjaarsl bopa

KoHTposabHbIH BOIpOC

1. Kakoii npouecc Ha3pIBaeTCsl TEIUIOBBIM M3IydeHneM? Kakue BU/bl TEMJIOBOTO M3ITydeHUs Bl
3HaeTe?

2. UYro xapakTepu3yeT MOTJOMIaTeNbHask CIOCOOHOCTH?

3. Kakas ¢usnueckast Mozenp Ha3bIBaeTCs aOCOIIOTHO YEPHBIM TEJIOM?

4. Cdopmynupyiite 3akon Credana-bonapimana, 3akon Kupxroda, 3akon cMmerienns Buna,
BTOpOIi 3akoH Buna. B uem 3akirouaercs pu3nyecKuii CMBICT 3aKOHOB TEIIOBOTO MU3JTy4EHUs?

5. CdopmynupyiiTe KBaHTOBBIE MOCTYNaThl bopa. UTo oHM ycTaHaBIMBarOT?

Jlexuus 45. PentrenoBckoe n3iaydenue. Buemnuii porodpdexr. Poronsl. Macca n
umnyJabc porona. Ippexr Komnrona. Onbit Pesepdopaa

KoHTposabHbIH BOIpOC

. Kakoe n3nyuyenue Ha3piBatoT peHTreHOBCKUM? Kak M re 9To u3iydeHue NpuMeHseTcs?

. Kakoe sBrnenue Ha3piBatoT BHEMTHUM (GoTodddexTom? Chopmynupyiite 3akoHbl poTodPdexTa.

1
2
3. Kak ompenensitorcst Macca 1 UMIynbC (POTOHOB?
4. B uewm 3akmouaercs a3pdext Komnrona?

Jlekuus 46. [IpaBniio kBanToBaHusi. CKOPOCTH 3JIEKTPOHA HA CTAIIMOHAPHBIX
opOuTax u ux paanycbl. Kopnmycky/sipHo-BoIHOBOM ayajn3M. Bosana e
Bpoiiasa. CooTHomenne HeonpenenaenHocTeil. Ypapuenue lllpeaunrepa.
BosnoBasi pyHKIMsA, ee cMbICT U cBolicTBAa. YacTHia B 0eCKOHEYHO
rjy0oKkoi noreHuuaJIbLHoM sime. TyHHeabHbII 3¢ dexkT. ATOM BOOBOIA B
KBAaHTOBOH MexaHuKe. ClIeKTPbI IIEeJOYHBIX MeTAJ10B. ClleKTpaJibHBIH
anaaus. lIpunnun Ilaynu. Ilepuoauyeckast cucremMa 3J1€eMEHTOB
MemnpeneeBa. JiaeMeHTbl GQU3UKN KOHTAKTHBIX siBJeHuil. [lonsitue o
30HHOM TEOPUH TBEPABIX TeJl

KoHTposabHbIH BOIpOC

1. B uem 3akiroyaercs npaBuiio KBaHTOBAaHUSA?

2. B uyeM 3akirodaercs KOpIyCKYJIIpHO-BOJIHOBOM Jyallu3M cBeTa?

3. UYemy paBHa ;uinHa BoJaHbI ae bpoitng? Yto onuceiBaet Gpopmyna Bynsda-bperra?




4. YT0 BBIpa)KarOT COOTHOLIEHUS HEOIIPEIETIEHHOCTEN?

5. Yro onmceiBaer ypaBHenue llpeaunrepa? Uemy paBHa BEpOSATHOCTh OOHAPYKUThH YACTHUILY B
KOHEUYHOM 00BbeMe MPOCTpaHCTBA?

6. B ueM 3axirodaeTcsi KBAHTOBOE SIBIIEHUE — TYHHEIUPOBaHUE?

7. Kakue nonoxeHuss KBAHTOBOH MEXaHUKH OOBSICHSIOT 00pa30BaHUE pa3IMYHBIX CIIEKTPOB?

8. B uewm 3axmrouaercs npunuun [Taymu?

Tema 18. dnemeHTHI GU3UKU ATOMHOIO siApa

Jlexuus 47. Pazmep, cocTaB M 3apsii aTOMHOT0 siApa. MaccoBoe 1 3apsiioBoe YucJia.
M3oTons! n n3odapel. JlegekT Macchl M JHeprus CBS3U siApa.
PagnoakTuBHOE M3/1y4YeHHe H ero BH/bl. 3aKOH Pa/IMOAKTHBHOI0 pacnaja.
AKTHBHOCTb HYKJHMA. [IpaBuia cMemeHust

KoHTpoabpHbII Bonpoc

1. W3 kakux yactuu coctout siapo? Kak onu HaszwiBatoTcsi? HazoBuTe ux xapakrepuctuku. Yro
XapakTepu3yeT MaccoBoe uucio? 3apsn sapa? Kakue sipa Ha3pIBaroTCsl U30TOIIAMU U
n3ob6apamu? IIpuBenuTe MPUMEpHIL.

2. Kakas sHeprust Ha3bpIBaeTCs dHEpruei ces3u aapa? Yrto xapakrepusyet nedekt macc? Uemy oHn
paBHbI? UTO XapakTepusyeT yaelbHas sHeprus cBsa3u? OT 4ero 3aBUCHUT ylelIbHasl SHEPTUs
cBsi3u?

3. Kakoe uznydyeHue Ha3bIBaeTCs paguoakTUBHbIM? Kakoe siBieHUE Ha3bIBAETCS
panunoakTuBHOCTHIO? Kakue ObIBaOT BUJIBI PAJJMOAKTUBHOCTH U PATMOAKTUBHOTO U3TyUeHHS ?
KakuMmu coiicTBamu 001a/1a10T a-, f- U y-u3nydenus? [IpuBenute npuMepsl.

4. 3anuumTe 3aKOH paJAMOaKTUBHOIO pacnana. YTo ycTtaHaBiIMBaeT 3TOT 3akoH? YTo
yCTaHaBIMBaeT Nepuo nosypacnaaa? Kak onpenensercs cpeHee BpeMs )KU3HU PaIMOAKTUBHOTO
anpa?

5. Kak onpenensiercsi akTUBHOCTh HYKJIUa?

6. YTo ycraHaBIMBAIOT NPAaBWJIA CMEIIECHU? 3aIUILINTE UX.

Jlexnus 48. SflnepHble peakiuu U UX OCHOBHbIE TUMbL. [lo3uTpoH. f-pacnan.
JIeKTPOHHBII 3axBaT. Peaknus nenenus siapa. SlnepHasi 3HepreTuka.
Peakuusi cunTe3a aroMHbIx saep. [Ipodiema ynpapiasieMbIX TepMOsSIAePHBIX
peaknuii. JJIeMeHTapHbIE YACTHIBI H UX CBOMCTBA

KoHTpoabpHbIN Bonpoc

1. Kakue npespailieHus Ha3bIBaroTCs AepHbIMU peakiusamu? [lpusenure npumepst. Uto
xapakTepu3yet 3gdexruBHoe ceuenne? B kakux eaununax usmepsercs 3peKTuBHOE ceueHue?

2. Kakue sinepHble peakliiy Ha3bIBAIOTCS AK30TEPMUUYECKUMU U 3HJI0TepMudeckumu? [Ipuseure
IIPUMEPBI.

3. Kakoii Buj u3inydeHus HazbiBaeTcss kocmuueckuM? [lepBuunsiM? Bropudaabim?

Kpumepuu oyenusanust npu mexyujem Konmpoie (IKCnpecc Onpoc Ha 1eKyusix no mexyujei meme)
OneHrBaHME TEKYIIETO JKCIPECC OIMpoca OCYIISCTBISIETCS IO IIKajle OICHWBAaHHUS —
3a4YTEHO/HE3aYTEHO.
KonmuecTBo MOMBITOK MPOX0KASHUS OTIPOCa ¥ BPEMS Ha €ro MPOX0kKACHUE — HEOTPAHUYCHHO.
Kputepun orieHUBaHuUs P TEKYIIEM KOHTPOJIE (IKCIIPECC OMPOC HA JCKIMUSIX IO TEeKyIIei
TeMe):
— IIOJIHOTA U HpaBI/UIBHOCTB OTBCTAa,




— CTENEeHb OCO3HAHHOCTH, MOHUMAaHHS U3y4eHHOT0;
— SI3BIKOBOE O(POPMIIEHUE OTBETA.
Iloka3arenu 1 mIKaja OlCHUBAHHUS:

IIxajga oueHUBaHUA IToka3aTenn

- o0ydJaromuiics MOJHO W3J1araeT MaTepuall, JaeT MPaBIILHOE ONPE/IEIICHIE
OCHOBHBIX TTOHSITHI;

- o0HapyXMBaeT MOHMMAaHHUE MaTepuasa, MOKeT 000CHOBATh CBOM CYKJICHUS,

3aurteHo MIPUMEHHUTDH 3HAHUS HA TIPAKTHKE, PUBECTH HEOOXOAMMBIE TIPUMEPHI HE TOIHKO
13 yueOHMKa, HO U CAMOCTOSITENILHO COCTABIICHHEIC;

- M3JIaraeT MaTepuai NoCJIeI0BaTENbHO U IPABUIIBHO C TOYKH 3PEHUS] HOPM
JINTEPATYPHOTO SI3bIKA

- oOyuJaromuiics 0OHapyXKUBaeT He3HAHUE OOJIBIIEH YaCTH COOTBETCTBYIOIIETO
BOIIPOCA;

He 3auTeno - JIOTYCKaeT OMUOKU B (GOPMYITHUPOBKE ONPEACTCHUA U MTPABIII, UCKAKAIOIINE UX

CMBICT;

OecropsIIOYHO M HEYBEPEHHO M3JIaraeT MaTepual

Bun texkymero kouTpoJisi: CaMocTosiTeIbHOE pellieHHe 32124 M 00bsICHeHHe X pelleHn s

Tema 1. OcHoBHbIe NMOHATHA MexaHMkH. KnHematnka KpuBosimHeiiHoe IBHKeHHe.
KunemaTnka 1BHKeHHUsI 110 OKPYKHOCTH

IIpakTnueckoe 3ansaTtue Ne 1. Knnemaruka paBHoMepHoro asuxeHusi. CpenHss u
MIHOBEHHAas CKOpPOCTb. I'pagukm paBHOMEPHOro0 JABHIKCHUS.
KunemaTnka paBHOyCKOpPeHHOro ABHkeHHsl. CpeHee 1 MTHOBEHHOE
yckopenue. I'paduku paBHOyckopeHHOro apm:kenusi. Kmnemaruka
CBOOOHOIO0 NajJeHus

KoHTpoabHbIH BOIpocC

1. Paccrosue 284 km ot Sntel 1o Kepun aBToOyc npoexan 3a 4 4 40 mun. OnpenenuTs CpeaHIon
CKOpOCTh aBTOOYCA.

2. ABTOMOOHIIb IEPBYIO MTOJIOBHHY BPEMEHU JBIKEHHSI U3 IMMyHKTa A B IyHKT B mpoexain co
CKOPOCTBIO 72 KM/4, @ BTOPYIO MOJIOBUHY BPEMEHH — CO CKOPOCTBIO 54 KM/4. OnpeaenuTh CpeiHIO
CKOPOCTB Ha BCEM ITYTH.

3. TlIpu HabGope BBICOTHI CKOpocTh camonieTa Ty-134 uzmensiercs ot 250 km/4 1o 700 km/4 3a 20
MUHYT. C KaKUM YCKOPEHHEM JIETUT CaMOJIET?

4. C KakuM yCKOpEHHEM Oy/eT IBUTaThCs aBTOMOOMIIb ITPU TOPMOKEHUH, €CIIH Ha IyTH 50 M ero
CKOPOCTh U3MEHWJIACH OT 72 KM/4 10 54 kM/4?

5. C xakoii BBICOTHI ITAJaJI0 TEJIO, ECJIM OHO YIAJIO Ha 3€MJII0 Yepe3 5 CEKyH OT Hauaja JIBUKECHUS?

6. C xaxoil BBICOTBHI IaJJa€T TEJIO, €CITH 3a OCJIEAHIO CEKYHIy CBOOOIHOTO MaJICHUs TEJIO MPOJIETEIO0
2/3 cBoero nmytu?

7. 3aBUCHMOCTH NPOMIEHHOTO TEJIOM ITyTH OT BPEMEHH 337a€TCs ypaBHEHUEM

2 3
S=A+Bt-Ct" =Dt" rne 4 =3 m, B=3m/c,C=4m/c’,D=—1m/c. Onpenenurs cpemHion0
CKOPOCTb M CPEJIHEE YCKOPEHHE TeJla B HHTepBasle BpeMeHH oT ¢; =1 ¢ o t,=3 c.

8. Ilo camocTosITENbHO COCTaBICHHOMY Ipa(puKy 3aBUCUMOCTH YCKOPEHHUS a(?) OT BpeMEHH
MOCTPOUTH I'pahuK 3aBUCUMOCTH KOOPJMHATHI X(Z) OT BpEMEHH, €CIT HadaJbHble 3HaueHus Vy u Xy
3amanbl: Vy =0, x9 = 0.

IIpakTuyeckoe 3ansitue Ne 2. /IBU:KeHHe TeJsl, OPOLIEHHBIX MO yIJIOM K TOPU30HTY.
KunemaTtnka BpamareJbHOro /ABW:KeHUsl. B3amMocBs3b MeKIy
JINHEHHBIMM U YIJIOBBIMU BeJIMYMHAMU

KoHTposabpHbIH BOIPOC ‘




1. Msy Gpocuiu co ckopocThio Vy = 10 m/c mox yriiom a = 45° x ropusonty. CKOJIBKO BpEMEHH ¢
M9 OyIeT HaxoAuThes B Bo3ayxe? Ha kakyro BeicoTy A M4 ogHuMeTcsi? Ha kakom paccTostHuN
S oT MecTa OpocaHus M4 ynager?

2. Teno, OpolIeHHOE TOPU3OHTAIBHO, Y0 Ha 3€MIII0 Yepe3 ¢ = 2 ¢ Ha pacCTOSIHUU S = 45 M OT
Mmecta Opocanusi. C kakoi BeICOTHI A kuHyH Teno? OnpenenuTs HadansHyto Vy u KoHeuHnyo V'
ckopocTH Tena. Kakoil yros ¢ coctaBisieT TpaeKTOPHS TeJla C TOPU30HTOM B TOUKE NMaJCHUS?

3. C Gamrau BeICOTOM A = 25 M TOPU3OHTAIBLHO OpOIIIEH KaMEHb CO CKOopocThio V= 15 m/c.
Haiitu: 1) ckosibko BpeMeHH £ M4 OyzieT HaxoauThes B Bo3ayxe? 2) Ha kakoMm pacctosiHuH S OT
ocHoBaHus OamrHu Msd yrazer? 3) C kakoit ckopocTbio V oH ynaner? 4) Kakoit yron ¢
COCTaBJISIET TPACKTOPHsI KAMHSI C TOPM30HTOM B TOYKE MAJICHUs?

4. KameHnp OpoleH TOPH30HTAIBHO CO CKOPOCThIO V) = 15 Mm/c. HaliTH HOpMabHOE U
TaHI'€HIIMAJIbHOE YCKOpEHUE KaMHs yepes £ = | ¢ nmociie Havana awkeHus ConpoTuBIIeHNE
BO3/lyXa HE YUYUTHIBATh.

5. Teno Gporero co ckopocThio ¥y = 10 m/c nox yriom a = 45° k ropuzonty. Haiitu pamuyc R
KPUBH3HBI TPAEKTOPUHU Tena uepes ¢ = 1 ¢ nocne Havana aBuxkeHus. ConpoTHBIIEHUE BO3AYyXa HE
YUYUTHIBATD.

6. Koueco, Bparmasich paBHOYCKOPEHHO, IOCTHIJIO YIIIOBO# ckopoctu @ = 20 pad/c uepe3 N= 10
006 mocne Havana BpauieHus. Haiitu yrmoBoe yckopeHue & Kojeca.

7. Koumneco paguycom R = 10 cm Bparaercs ¢ IOCTOSHHBIM YTIIOBBIM YCKOpeHueM ¢ = 3,14 pao/c.
Haiitu nnst Touek Ha 000/1e KoJieca K KOHITY IEPBOM CEKYHIBI ITOCJIe Havaia JBIKCHUS: 1)
YIJI0BYIO CKOPOCTb, 2) JIMHEHHYIO CKOPOCTb, 3) TAHT'€HLIMAJIBHOE YCKOPEHUE, 4) HOpMAJIbHOE
YCKOPEHHE, 5) MOJIHOE YCKOPEHHUE, 6) yroji, COCTABIISIEMbIM HAMPABIEHUEM ITOJTHOTO YCKOPEHUS C
pagnycoM KoJieca

Tema 2. lunamuka.
IIpakTnueckoe 3ansTue Ne3, 4. lnHaMHKa NOCTYNaTeIbHOI0 ABUKEHH S
MATEPHAJIbHONH TOYKH

KoHTpoabpHbIN BopocC

1. Teno aBMXETCs MO TOPU3OHTATLHOM TIOCKOCTHU MO IeWCTBUEM CHilbl F, HaripaBIeHHOM 1O/
YIJIOM @ K rOpHU30HTY. HailTu yCKOpeHue a Teina, eciny Ha Hero AeucTyer cuna F, a
KOO (UIIMEHT TPEHUS MEXK]TY TEIOM U TUIOCKOCTBIO paBeH y. [Ipu kakom 3HaUYeHUU CHITbl F/
NBUKEHHE OyJIeT pABHOMEPHBIM?

2. OrmpenenuTh YCKOPEHHUE @ Teja, COCKAIb3bIBAIOLIETO ¢ HAKIIOHHOM MIOCKOCTH, €CIH YroJl
HAKJIOHA IIOCKOCTH @ = 30°, a KOAQ(UIHUEHT TPEHHST MEK/TY TEJIOM U IIOCKOCTHIO paBeH u = 0,3.

3. Ha ropu3oHTanbHOM MIOCKOCTH HAXOASTCS CBSI3aHHbIE HEBECOMOMW U OJTHOPOJIHOM HUTHIO JIBA
TeJna, Macca KOTOpbIX m; U m;. K ey Maccoid m; npusnoxkeHa cuiia F, HarpaBlieHHas 10| YIJIOM
o kK ropu3oHTy. KoadumueHt Tperust Mexay rpy3aMu U IIIOCKOCTHIO paBeH u. OmnpeaenuTh
HaTsDKeHue HUTH T

4. Kakoii yroi a ¢ TOpu30HTOM COCTABJISIET TOBEPXHOCTh OCH3MHA B 0aKke aBTOMOOWIIS,
JIBHKYIIETOCS FOPH30HTAIBHO C MOCTOSIHHBIM YCKOpEHHEM a = 2,44 m/c’?

5. JBa rpysa maccamu m; =2 ke M my= 1 ke COETMHEHBI HUTHIO U IEPEKUHYTHI Yepe3 OJI0K,
KOTOpBIH He Bpamaercs (puc. 3.5). Haiitu: yckopeHue a, ¢ KOTOpbIM JABHKYTCS I'PY3bl, U
HaTspkeHust T; u T, HuTel, K KOTOPBIM MOJIBEIIEeHB! TUpH. TpeHneM HUTH 0 OJIOK npeHeOpeyb.

Tema 3. 3akoH coxpaHeHusi UMITYJIbca. PeakTUBHOE IBUKeHHEe. 3AKOH JIBUKEHUS
neHTpa macc Pabora, MOIHOCTD, JHeprusi. 3aKOH COXpaHEeHHUs!
MOJIHOM MeXaHMYeCKOil JHepruun

IIpakTnueckoe 3ansiTe Ne 4. 3aK0H COXpaHEeHHUs] HMITYJIbCA

KoHTposabHbIH BOIpOC

1. IHapuxk maccoit m = 100 e, nBMKyIHiics co ckopoctbio V=1 m/c, ynpyro ynapsiercs o
BEPTUKAIBHYIO IJI0CKOCTh. OnpeennTh U3MEHEHNE UMITYNbca AP mapuka, €ciii HaupaBJIeHUE




BEKTOpA CKOPOCTH COCTABIISIET C IUIOCKOCTRIO Yo @, pasubiii: 1) 90°, 2) 60°, 3) 30°.

2. Ha crniokoitHO# BoJe MpyAa NepreHANKYIIpHO Oepery 1 HOCOM K HEMY CTOUT JIoJKa Maccoil M
n anuHoi L. Ha xopMme ctouT uenosek maccolt m. Ha xakoe paccTosiHue S ynanurces J0aKa OT
Oepera, eciM 4eJIOBeK NMepereT ¢ KOpMbl Ha HOC JIOAKH?

3. Jlenoxous maccoit m = 6000 m, uaymuii ¢ BEIKJIIOYEHHBIM JIBUTaTeNIEM CO CKOpocThio V7 = 8 m/c,
HATAJIKUBACTCS HA HETIOABMKHYIO JIBJMHY U JBIDKET e€ Briepeau cedst. CKOpoCTh JIeIoKoIa
yMeHbIIMIach npu 31oM 10 V; =3 m/c. Onpenenuts Mmaccy M IbaAHUHBL.

IIpakTnueckoe 3ansiTue Ne 6, 7. Padora. MomHuocTh. JHeprus. 3aK0H COXpaHeHH
JHEePruu

KoHTposabHbIH BOIpOC

1. Ilap maccoit m; = 4 ke ABXKETCS CO CKOPOCThIO V7 = 5 m/c 1 cTajIKuBaeTcs ¢ mapoM Maccon
m;= 6 ke, KOTOPBII IBIXKETCS B TOM K€ HAIIPaBICHUU CO CKOpocThio V> =2 m/c. Onpenenutsb
CKOPOCTH IIAPOB MOCIIE yaapa. Y aap cuuTarh abCOIOTHO YIPYTUM, IPSIMBIM, [ICHTPAJIbHBIM.

2. Illapuk mMaccoii m, TOIBEIICHHBI HA HUTH, OTKJIOHEH OT MOJIOKCHHSI paBHOBecHs Ha yroi 90° u
ormyuieH. KakoBa 10JpkHA OBITH MPOYHOCTH HUTH [V, YTOOBI IIAPUK MPU JBIKEHUH HE 000pBall
ee?

3. Haiitu paboTy, KOTOpPYIO HaJI0 COBEPILINTD, YTOOBI CXKAaTh MPYXUHY Ha 20 cm, €ClIi U3BECTHO,
YTO CHJIA IPONIOPLUOHAIIBHA CKATHUIO NMPYKUHBI, U UTO JUISl CKATUsA IPYKUHBI Ha 1 cm
HeoOxoauma cuia B 29,4 H.

4. Haiitu ynciaeHHOe 3HaUeHUE EPBOM KOCMUUECKOM CKOPOCTH, T.€. TAKOM CKOPOCTH, KOTOPYIO
Ha/10 COOOIIUTH TETy Y MOBEPXHOCTU 3€MJIH, YTOOBI OHO HA4aJo ABUTaThCS BOKPYT 3€MJIH T10
KpYroBO# OpOUTE B KAUeCTBE €€ CITyTHHKA.

Tema 4. /lunHaMuKa BpalaTeJbHOI0 ABHKeHNs TBepaoro tena. CraTuka. Y cioBus
paBHOBecHusd

IpakTuueckoe 3anaTre Ne 8, 9, 10. /lnuHaMuka BpamaTeJbHOr0 IBUKEeHUS TBEPAOT0
Tes1a. MoMeHT nHepuuu M Teopema lllTeiinepa. YpaBuenune
MOMeHTOB. KnHeTn4yeckasi JHeprusi TBepAaoro reJa. Y c10Busl
paBHOBecHd

KoHTpoabHbII Bonpoc

1. Kaxkos nepuop T oOpalieHus: HCKYCCTBEHHOTO CITyTHHKA 3eMJIH [0 KPYyroBOi opOUTe Ha BHICOTE
h =7000 km oT noBepxHocTH 3emun? IIpunsaTes paguyc 3emnu paBHbIM R = 6370 kv, a Maccy
Bemmn M = 5,98-10™ xe.

2. K ob6oxy ogHopoaHoro nucka paauycom R = 0,2 u npuiiokeHa MocTosiHHAs: KacaTteiabHas cuna F
= 98,1 H. Ilpu BpaiieHnu Ha AUCK AEHCTBYET MOMEHT cuil TpeHus M = 4,9 H-u. Haiitu maccy m
2
JIMCKA, €CIIM U3BECTHO, YTO OH BPAIIAETCs C MOCTOSIHHBIM YIIIOBBIM ycKopeHueM & = 10 pad/c”.

3. JIBarpy3a maccamu m;=2 ke M m; = | ke COeTMHEHbI HUTBIO U MIEPEKUHYTHI uepe3 OJIOK,
Maccoit M = 1 ke (puc. 6.1). Haiitu: yckopeHue a, ¢ KOTOpbIM ABHXKYTCS I'PY3bl, U HaTskeHUs 11 1
T, auteil. brok cuntaTh OTHOPOIHBIM nUCKOM. TpeHrnem nmpeHedpeyb.

4. TopuszonranbHas muatgopma maccoit M = 100 ke Bpamaercsi BOKpYr BEpTUKAIBHOM OCH,
npoxozsieit yepes neHtp miardopmsl, aenas n; = 10 06/mun. Yenosek maccoii m = 60 ke cTouT
IpU 3TOM Ha Kparo matdopmbl. C Kakoi CKOPOCTHIO (2 HAYHET BpamaTbes ratdopma, eciiu
YeJIOBEK MepeiieT oT Kpast miaatdopMsl k ee neHTpy? Onpeaenuts padboTy A Mo U3MEHEHUIO
YIII0BO# ckopocTH miaTdopmbl. CunTath miaatGopmMy KpYyribiM OJHOPOIHBIM AUCKOM C PATHYCOM
R; M, a yemoBeKka — TOUCYHOM MacCOM.

5. Teno aBUKETCA O TOPU3OHTAIBHOM MIJIOCKOCTH MOJ AEMCTBUEM CUJIbI F, HAIPaBJIEHHOM O
yrI0M o K Topu3oHTY. KoapuiueHT TpeHnst MeXay TeIOM U INIOCKOCTHIO paBeH u. [Ipu kakom
3HAYeHUU CIIbI F IBIKeHue Oy/ieT paBHOMEPHBIM?

6. OmnpenenuTh NOJOKEHUE LIEHTPA TSHKECTU OJHOPOIHOM Kpyrioi miaacTuHsl paguycoMm R = 0,5

R
) v a=
M, B KOTOPOH BBIPE3aHO KBAJPATHOE OTBEPCTHUE CO CTOPOHOU iz




7. Ha 6apaban maccoit M = 9 ke HAMOTaH IIHYp, K KOHI[y KOTOPOTO MPHUBS3aH Irpy3 Maccoil m = 2
ke. Haiitu yckopenue rpysa. bapa®an cunutarh 0JHOPOIHBIM IIMIHHIPOM. TpeHuem npenedpeys.

8. Jluck mMaccoii m = 2 ke KaTuTcsi 0€3 CKOJIBKEHUS 110 TOPU30HTAIBHOM MIIOCKOCTH CO CKOPOCTHIO
V =4 m/c. HalTH KMHETUYECKYIO SHEPTHIO JTUCKA.

9. Haiitu nuHelHOE yCKOpEeHUe IBUKECHUS LIEHTPOB TsbKecTH 1) 1mapa, 2) aucka, 3) oopyda,
CKaTBIBAIOIMXCS 0€3 CKOJIBKCHHSI C HAKIIOHHOM TUIOCKOCTH. YTOJI HaKJIOHA TIOCKoCcTH @ = 30° k
ropu3oHTy. HauanbHas ckopoctsb Beex 1en Vy = 0. CpaBHUTH HallJICHHbIE YCKOPEHHUSI C
YCKOPEHHUEM TEJIa, COCKAIB3bIBAIOLIETO C 3TOM HAKJIOHHOM IJIOCKOCTH ITPU OTCYTCTBUH TPEHUS.

10. Kakoii HauMeHbIel 1IMHBI L HaJ0 B3ATh HUTh, K KOTOPOU MOJBELIEH OTHOPOIHBIN IIapUK
mramerpoM D =4 cm, 4TOOBI TIPH ONPEIEIICHUHN TIePUOIa MAJIBIX KOJICOaHH IapuKa
paccMaTrpuBaTh €ro Kak MareMaTudeckuii MasTHUK? Ormrbka Mpu TaKoM JIOMYIIEHUN He J0JDKHA
npesblaTh 1 %.

Tema 5. Mexanudeckue koJied0anusi. BojHbl

IIpakTnueckoe 3ansiTue Ne 11, 12. Mexann4yeckue KojiedaHus. Y paBHeHHSI MaJIbIX
Kkosebanmni. IIpy;kMHHBIH ocunasaTOp. PU3NYECKUIl MATHUK.
MartemaTH4ecKHil MAATHUK. XapAKTePHUCTHKH BOJIHBI. 3ByKOBbI€
BOJIHBI

KoHTposabpHbIH BOIpPOC

1. OpHOpOIHBIN HIAPUK MTOABEIIEH HA HUTH, AJIMHA KOTOPOM paBHA paauycy Imapuka. Bo ckoyibko
pa3 mepuoJ] MajbIX KoJeOaHu| ATOTO MasiTHHKA OOJIbIIIE EPUOJIa MATEMATUYECKOTO MAasTHUKA C
TaKUM K€ PacCTOSITHUEM OT TOUKH MOJBECA JI0 LIEHTPA TAKECTH?

2. MarepuanbHas Touka ¢ maccoii 0,01 ke coBepiaeT rapMOHUYECKHE KOJICOAHUS C IEPUOIOM 2
c. [TonHast sHEprus KOJAeOMIOMIEHCs TOUKH paBHA 10~ [{orc. Haiiti aMIUTUTYly KOJIeOaHUM;
HanucaTh ypaBHEHHE KoJjeOaHMii; HaiiTu HanOoJbllIee 3HAaUEHUE CUIIbI, TEHCTBYIONICH HA TOUKY

3. ®wusnyeckuil MasTHUK MPEICTaBIseT co00ii cTepkens anuHol I = 50 cm u maccoitm =270 2 ¢
IIPUKPETIIEHHBIM K OJHOMY U3 €r0 KOHLOB AUCKOM paguycoM R = 10 cm u maccoit M = 500 e.
OnpenenuTh MOMEHT HHEPIMU MAsTHUKA; PACCTOSHUE OT LIEHTPA MACC JI0 TOUKU MOJIBECA; IEPUOJT
MaJIbIX KOJICOAaHUH MasgTHUKA.

4. CxJagpIBaloTCs Ba KOJICOAHUS OJJMHAKOBOTO HANIPABJICHHUS, BBIpaXKaeMbl€ YPaBHECHHSIMHU

— 1 - 1
X, =cosz(t+ cMm =2 t+ 7 .
‘ ( 4) (c) y T2 = 2eos A) (cw). Haiitn ammmutyny 4 u HayaneHyto ¢asy ¢
Pe3yIABTUPYIONIETO KOJIeOaH!s, HAaNMCAaTh YpaBHEHUE PE3yIbTUPYIONIET0 KoJeOaHMsl.

_ 0,002
5. VYpaBHeHHe 3aTyXaloLIero KoaeOaHus CUCTEMbI UMeeT BHI: » 0,3¢ COSTL (3). Macca

cucremsl 0,5 xe. OnpenenuTs COOCTBEHHYIO YaCTOTY K0JIeOaHUH, KOA(HUIIMEHT 3aTyXaHuil,
KO3 PUIMEHT CONMPOTUBIICHHUS, JIorapuMUUIeckuil fekpemMenT. [loacunTars aMmmuTyny
KoJie0aHUK B MOMEHT Bpemenu ¢ = 20 c.

6. IlomepeuHas BOJIHA pacIpOCTpaHIETCs BAOJb YIPYTOro IIHypa co CKOPOCThio 15 m/c.

KoJie6anusi MICTOYHMKA 3a/1aI0TCS ypaBHEHHEM » 107 sin10%¢ . OnpenenuTsd JUIMHY BOJIHBL,
CMEIIEHHE U CKOPOCTh TOUKH, OTCTOSIIEH OT UICTOUHUKA BOJH HA PACCTOSHUM X = 45 M, B MOMEHT
BPEMEHU ¢ = 5 ¢; pa3HOCTH (a3 KoJeOaHH ABYX TOUEK, OTCTOSAIIMX OT UCTOYHHKA BOJH Ha
paccTosHuu X; = 15 mn x, =25 m.

7. Ha mocce cOmmkaroTcs [Be aBTOMAIIUHBI cO ckopocTsimu V; =30 m/c u V> = 20 m/c. IlepBas u3
HUX NIOJaeT 3BYKOBOM cUrHai yactotoit v; = 600 /y. HailTu kaxyiyrocst 4acToTy v, 3ByKa,
BOCIIPMHMMAaEMOT0 BOJUTENIEM BTOPOM aBTOMAIIMHBI, B 1yX ciiy4asx 1) 1o Bcrpeun; 2) mocie
BCTPEUHU.

Tema 6.MexaHuKka KUAKOCTeH U Ia30B.

IIpakTnueckoe 3ansaTue Ne 13, 14. YpaBHenune Hepa3pbIBHOCTH. I'mapocraTrudeckoe
naBjeHue. 3akoH Apxumena. I'mapaBiauyeckuil mpecc. YpaBHeHHe
Bepnyanu




KoHTpoabHbII Bonpoc

1. OpHOpOIHBIN APUK MMOABEIIEH HA HUTH, JJIMHA KOTOPOW paBHa paanycy Iapuka. Bo ckonbko
pa3 mepuoJ] MajbIX KoJeOaHUi ATOTO MasgsTHHKA OOJIbIIIE EPHOJIa MATEMATUYECKOTO MasTHUKA C
TaKHUM K€ PacCTOSIHUEM OT TOUKH MOJBECA JI0 LIEHTPA TAKECTH?

2. MartepuanpHas Touka ¢ Mmaccoit 0,01 ke coBepiaeT rapMOHUYECKHE KOJIeOaHUs C IEPHOIOM 2 c.
- —4 > -
[Tonnas sHeprus koneOmomnieiics Touku pasHa 10 Jorc. HaliTu ammuintyny xKosiebanuil; Harucartb
ypaBHEHHE K0JIeOaHUI; HAWTH HanboJIblIee 3HAYCHNE CHIIBL, IEHCTBYIOIIEH Ha TOUKY

3. ®usnyeckuii MasSTHUK MPECTaBIseT co00it crepxenp amuHon I = 50 cm u maccoit m =270 2 ¢
IIPUKPETIIEHHBIM K OJHOMY U3 €r0 KOHLOB AUCKOM paguycoM R = 10 cm u maccoit M = 500 .
OnpenenuTh MOMEHT HHEPIMU MAsTHUKA; PACCTOSHUE OT LIEHTPA MACC JI0 TOUKU MOJIBECA; IEPUO]T
MaJIbIX KOJICOAHUHN MasgTHUKA.

4. CxiagpIBaloTCs J1Ba KOJI€OaHUsI OJJTMHAKOBOTO HAIIPABICHMS, BEIpA)KaeMble YPaBHEHUSIMHU

— 1 - 1
X, =cosz(t+ cm =2 t+ 7 .
: ( %) (c) y T =208 A) (Cw). Haiitu ammmutyny 4 1 HayaneHyio ¢a3y ¢
Pe3yIbTUPYIONIET0 KOJIeOaH!s, HANMCAaTh YpaBHEHUE PE3yIbTUPYIONIET0 KoJIeOaHMsl.

_ 0,002
5. YpaBHeHHeE 3aTyXaloIero KoneGaHus CUCTEMbI UMEET BUI: ~ 0,3¢ COSTL (3). Macca

cucremsl 0,5 xe. OnpenenuTs COOCTBEHHYIO YaCTOTY KOJIeOaHUH, KOA(HUIIMEHT 3aTyXaHuil,
KO3 QUIMEHT CONMPOTUBIICHHUS, JIoTapuMUIecKuil AekpeMenT. [loacunTars aMImmuTyny
Kosie0aHUK B MOMEHT BpemenH ¢ = 20 c.

6. Ilomepeunas BOJHA paclpoCTpaHsIeTCs BIOJb YIIPYroro HIHypa co CKOpOCThio 15 m/c.

KoJie6anus HCTOYHMKA 3a/1aI0TCS ypaBHEHHEM » 107 sin10%¢ . OnpenenuTsd JUIMHY BOJIHBL,
CMEIIEHHE U CKOPOCTh TOUKH, OTCTOSIIECH OT UICTOUHUKA BOJH HA PACCTOSHUM X = 45 M, B MOMEHT
BPEMEHU ¢ = 5 ¢; pa3HOCTH (a3 KoJeOaHH ABYX TOUEK, OTCTOSAIIMX OT UCTOYHHKA BOJH Ha
paccTosHuU X; = 15 mu x, =25 m.

7. Ha mocce cOmmkaroTcs 1Be aBTOMAIIUHBI cO ckopocTsaMu V; =30 m/c u V> = 20 m/c. IlepBas u3
HUX II0JaeT 3BYKOBOM cUrHai yactotoit v; = 600 /y. HailTu kaxyiyrocs 4acToTy v, 3ByKa,
BOCIIPMHMMAEMOT0 BOJUTENIEM BTOPOM aBTOMAIIMHBI, B 1yX ciiy4asx 1) 1o Bctpeun; 2) nmocie
BCTPEUHU.

Tema 7. UneanbHblii ra3. 3aKoHbI HAEAJBLHOrO rasa. YpasHenue Ban-nep-Baanbca.
IlepBbIii 3aKOH TEPMOIMHAMHUKH.

IIpakTnueckoe 3ansitue Ne 15. VYpaBHeHusi COCTOSSHMS HWAEAJILHOIO rasa.
M3onpouneccnl. ['a3oBble 3akoHbl. 3akoH /laabToHa

KoHTposabpHbIH BOIpPOC

10 =
1. TlpunSB MONEKyIbI BOJBI tuameTpoM d = 2,7-107" m, HaliTH, Kakas 94acTh BCErO MPOCTPAHCTBA,
3aHSATOTO BOJAOU, MPUXOJUTCS HA JAOJIO0 CAMHUX MOJIEKYJ M Kakasi Ha J0JII0 MPOMEXKYTKOB MEXITY
HUMH.

2. PeHTreHOCTPYKTYpHBIN aHAJIN3 1aeT BO3MOKHOCTb U3MEPUTH PACCTOSIHUE MEXIY YaCTUL[AMH B
KPUCTAJIJIMYECKON CTPYKTYPE C BBICOKOH CTENEHbI0 TOUHOCTU. Kak onpenenuts uncio ABoraapo
N4, ecy U3BECTHBI PACCTOSIHUE [ MEX/Ty IEHTPaMH aTOMOB, PacIIOJIOKEHHBIX B y3llaxX Kyoa,
IJIOTHOCTH p BELLECTBA U MOJIsIpHAas Macca u?

3. I/ICHOHBSyﬂ 3HAUCHHE aTOMHOM CAWMHUIBI MACChI, BBIYUCIIUTH B KUJIOT'PAMMax MacCy arToMa
KCCHOHA.

4. CKOJBKO YacCTHIl HAXOJIUTCA B 2 2 a30Ta, €CJIM CTENEHb ero auccormanuu o = 0,057

5. T'a3 cxat nuzoTepMuuecku ot oobema V; = 8 1 1o oobema V, = 6 z1. JlaBnenue npu 3ToMm
Bo3pocio Ha AP = 4 klla = 30 mm pm. cm. Kakum ObLT0 epBOHAYaIbHOE AaBiieHue P;?

6. Kakoe K0oJM4ecTBO KUCIOPOAa BRITYCTHIIN U3 OayuioHa eMKOCThio 10 72, eciiu mpu 3TOM
MOoKa3aHusi MaHOMeTpa Ha OammoHe u3MeHwuch ot 14,0 mo 6,0 amm, a TemmnepaTypa MOHU3UIACH
ort;=27°Cnot,=7°C?




7. Haittu MOJIpHYIO MacCcy BO3/1yXa, CUMTasi, YTO OH COCTOUT 10 MACCE U3 OJJHOM YacTH
KHCJIOpOJIa U TPEX YacTel a3oT1a (mp:my =1:3).

koopaunarax (P, V). [IpeacraButh 3TOT ; npotiecc B koopaunarax (P, 7) u
D). .
0 |4

8. Ha pucynke nau rpadux usmenenus P A 7 3 COCTOSIHUS UACAJIbHOTO rasa B

9. JIBa cocyzia 0IMHAKOBOTO 00beMa CoZepKaT BO3AyX, OJMH Ipu TeMieparype 7 u naBieHuu Py,
apyro# npu temneparype 7> u naBinenun P;. Cocynabl coequnmnu. Ilocne BelpaBHUBaHUS
JABJICHUH U TEMIIEpaTyp BO3AyX Harpeiu 10 temmneparypsl 7. Kakoe ycTaHOBUTCS JaBJICHHE
110CJIE HAarpeBaHus?

10. B xomHaTe o6bemom V' = 120 4’ ipu Temneparype ¢ = 15 °C OTHOCHTENBHAS BIAKHOCTD
BO31lyXa cocTaBisieT ¢ = 60 %. OnpenenuTs Maccy BOJASHBIX IapOB B BO3yXe KOMHATHI.
JIaBJiCHHE HACHIIIIEHHOTO BOJSIHOTO Tiapa ripu ¢ = 15 °C pasuo Py = 12,79 mm pm. cm.

11. Haiitu 1o6aBo4HOE JaBiieHHE BHYTPU MBUILHOTO My3bIps AuameTpoM d = 10 cu. Kakyro pabdoty
HYXXHO COBEPIIUTH, YTOOBI BBIYTh 3TOT MY3bIph?

12. Bo CKOJIBKO pa3 MIIOTHOCTh HACKIIICHHBIX BOASHBIX ApOB IpH Temreparype 16°C mMeHbIie
IJIOTHOCTH BOJBI?

13. B 3akpsiTom cocyze npu Temreparype ¢ = 20°C HaXOAUTCs BIaXKHBIM BO3TyX C OTHOCUTEIbHOM
BiakHOCTHIO 80 %. Ha CKOJIBKO TpajycoB Ha/I0 MOHU3UTH TEMIIEPATypy CTEHOK COCy/la, YTOOBI Ha
HHX Hadalia BeIaaaTh poca? Y enapHas TemioTa napoobpasosanus Bo sl ipu 20°C paBHa 600
kazn/2. BogsiHOM map paccMaTpuBaTh KakK MICAJIbHBIN Tas.

14. B cocyne BMectumoctbio V' = 0,3 7 Haxoautcs 1 mons yraekucioro rasza npu temmeparype 300
K. Onpenenure naBieHue rasa 1o ypaBHeHuo Ban-nep-Baansca.

15. [IpUHSB MOIEKY/IbI BOJBI 33 APHKH auameTpoM d = 2,7-107° y, HaiiTh, Kakas 4acTh BCEro
IIPOCTPAHCTBA, 3aHATOTO BOJIOM, IPUXOAUTCS Ha JAOJI0 CAMMX MOJIEKYJ U Kakas Ha J0JII0
IIPOMEXKYTKOB MEKJY HUMH.

16. B oueHb MPOYHOM 3aKPHITOM CTAITHHOM OaJIIOHE 3aKIII0YEHA BOJIA, 3aHUMAIOLIAst IPH
KOMHATHOM TeMIiepaType MoJIoBUHY oObema Oamtona. Haiitu gaBrieHue (B TEXHHUECKUX
arMocdepax) u IIIOTHOCTh BOJSIHBIX MAPOB MPHU MOBBIICHUH Temiieparypsl 1o ¢ = 400°C.

17. Onpenenuts gaBnenue 280 ¢ a30Ta, HaxoasAIIerocs npu remmeparype 27°C B cocyae, 00beM
KOTOPOTO PaBEH: 1) V=1,00 M3; 2) V'=10,50 x.

IIpakTnueckoe 3ansatue Ne 16. IlepBblif 3aK0H TepMoANHAMHUKH. TenI0Bble MAIINHBI
n ux KIIJI. Mammnaa Kapno

KoHTposabHbIH BOIpOC

1. Kucnopox maccoit m = 2 ke 3auuMaet oobem V; = 1 M ¥ HAXOJUTCS TIOJ1 IaBJICHUEM P; = 0,2
MTla. I'a3 ObL1 HarpeT cHavaja Mpy MOCTOSTHHOM JIaBJIEHUH J10 oovema V> =3 M, a 3aTem pu
MOCTOSTHHOM 00Bbeme 1o faasnenust P, = 0,5 MIla. Haiitu usmenenue AU BHYTpEHHEN SHEPTUN
rasa, COBEpIICHHYIO UM paboTy 4 u Temnory (O, nepenannyio rasy. [loctpouts rpaduk mporecca.

2. B nunmHzpe noj NopuHeM HaXOAUTCS BOJOPOJ Maccoil m = 0,02 ke npu Temneparype
T, =300 K. Boopo cHayana pacmupuics aauadaTHO, YBETUUUB CBOM 00beM B n; = 5 pas, a
3aTeM ObLI CKaT M30TEPMUYECKH, IIPUYEM 00beM raza yMeHbIIUJICS B 1y = 5 pa3. Haiiti
TeMIepaTypy B KOHIIE aluabaTHOTO paclIupeHus 1 paboTy, COBEpIIAEMYIO ra30M IPU ATUX
npoueccax. M300pa3uth mpoiecc rpadMuecKi.

3. 10 2 kuciaopoaa HAXOAATCS MO JAaBicHueM 3 oap nipu temreparype 10°C. Tlocne HarpeBanust
[IPY MIOCTOSTHHOM JIaBlIeHUH ra3 3asu1 o0beM 10 2. Haiitu: 1) konmudecTBo Terma, moIy4eHHOTO
ra3oM; 2) 3HEpPIUI0 TEMJIOBOI0 ABM)KEHHUS ra3a 0 U M0CJIE€ HarpPEBAHMU.

4. B 3akpsIToM cocyze oobeMom 10 1 HaxoauTes BO3ayX npu aasitennu 10° I1a. Kakoe
KOJIMYECTBO TEIIA HA/I0 COOBIIUTH BO3AYXY, YTOObI OBBICUT JaBiienne 10 5-10° [1a?

5. Brruuciauthb YACIBHBIC TCIIJIOCMKOCTH IIPU TOCTOSTHHOM o0BeMe Cy 1 IpU IOCTOSAHHOM JaBJICHUU
Cp HCOHA U BOAOPpOAa, IPUHUMAS 3TH I'a3bl 3da UACAIIbHBIC




6. Bpruncnuth yaenbHbIE TEIIIOEMKOCTH C, U €, CMECH HEOHA U BOJOPOJA, €CIIA MACCOBBIE J10JIU
HEOHa U BOAOPOJa cOCTaBISIOT w; = 80% u w; = 20%. 3HaueHus yaelbHBIX TEMI0EMKOCTEN
ra3oB B3STh U3 IPEABIAYIIEH 3aJauul.

7. UYemy paBHa CTENIEHb AUCCOLMALMYN KUCIOPOAA, ECIIN ylIeIbHAas TEMJIOEMKOCTb €ro IpH
nocTostHHOM JasyieHuu pasHa 1050 /[orc/ke-K?

8. TemoBas mammHa paboTtaet o ooparumomy rukiny Kapuo. Temneparypa teruioornatuuka 7
=500 K. Onpenenuts Tepmuueckuii KIIJ1 nukna u remnepatypy 7> TEIJIONPUEMHUKA MaIlIMHBI,
€CITH 32 CUET KAXKIOTO KUI00I4#COYs TeIIIOTH, TOIyUYeHHON OT TEeTJIOOTIaTYMKA, MAIIMHA
cosepiaet padbory A =350 .

Tema 8. Temsoemkocts. IlonuTponHbie mpouneccel. Padora. JDurponusi. Bropoi mu
TpeTHil 3aKOHBbI TepMoAMHAMHKH. TemnoBble MammHbL. OCHOBBI
CTATHCTUYECKOH TEPMOJMHAMHUKYU M MOJICKYJIAPHOH (PU3HKH.

IIpakTnueckoe 3ansaTHe Ne 11. OcnHoBHoe ypaBHenue MKT. Pacnpenenenue
MakcBesia nmo  ckopocrsaM.  bapomerpuueckas  ¢opmy.a.
Pacnpenesenne boabnmana. CpenHee 4YHCI0 CTOJKHOBEHHH H
cpeaHss JVIMHA CBOOOJHOr0 mpodera MoJieKkyJa

KoHTpoabHbII Bonpoc

1. B xanmopumerp HaJIMTO m; = 2 ke BOJbl, UMEIOIIEN TemnepaTypy ¢; = +5°C, ¥ TIOJI0KEH KyCOK
JB/1a Maccoit m; =5 ke mpu Temmeparype ¢; = —40°C. Onpenenuts Temreparypy 6 u oobem V
COZIEP’KUMOT0 KaJIOPUMETPA M0CJI€ YCTAHOBJIEHUS TEIUIOBOIO paBHOBECHS. TEIMI0EMKOCTBIO
KaJOpHMETpa U TeIJI000MEHOM C BHEIIHEH cpeioi mpeHedpeyb. Y ienbHas TemioTa IIaBIeHus
meaa r = 0,33 M/ic/ke. Y nenbHbBIE TETUIOEMKOCTH BOABI ¢; = 4,2 k/{oc/(ke'K), mbaa ¢; = 2,1

k/[ic/(ke'K).

2. Haiiti u3MeHeHre SHTPOIHUH MPH Tepexoie 8 2 Kuciuopoaa oT oovema 10 2 mpu Temreparype
80°C k oobemy 40 2 pu Temneparype 300°C.

3. Haiitu usmenenue suTponuu npu npespainennn 10 2 apaa npu — 20°C B map mipu 100°C.
VY aenbHas TEIIOeMKOCTh Jibjia ¢; = 2100 /[c/xe K. Y nenbHas TEII0eMKOCTh BOJIBI ¢, = 4200
Jlwc/ke-K. Y nenbHas TeIUIoTa [iaBiIeHns nbaa: A = 3,35-10° Jorc/ke. VienpHas Temiora
napoo6pazoBauus BOAbL = 2,26-10° [Jorc/ke.

4. KapOropaTopHBIif IBUTATENh ABTOMOOWIIS OTPEOIIIeT MUHUMAIIBHO 265 2 OeH3uHa Ha 1
J.c./dac. HailTu moTepu Ha TpeHUe, TEIIONPOBOAHOCTD U 1p. Koadduument cxarus 6,2;
TemIoTBOpHAs criocobHOCTE 4,6 107 [onc/ke. TIokazaTenb MOMMTPOIBI paBeH 1,2.

5. Cpenusist KBajjpaTHUHasi CKOPOCTh MOJIEKYJI HEKOTOPOTO Ta3a NPy HOPMAJIbHBIX YCIOBHIX paBHA
461 m/c. Kakoe KOJIMYECTBO MOJIEKYJ COAEPKUTCS B 1 2 3TOTO ra3a?

6. Kaxas gactp Mosekyn kuciaoposa mpu 0°C obmamaer ckopoctsio ot 100 a/c mo 110 m/c?

7. BrlcoTHas KocMHMUECKasl CTaHIMS Ha rope Anare3 B ApMEHUHU pacnosioxkeHa Ha Bbicote 3250 m
HaJl ypoBHEM Mops. Halitu naBieHue Bo3ayxa Ha 3TOU BbICOTE. TeMmmepaTypy BO3yXa CUMTATh
MOCTOSIHHOM U paBHOM 5°C. MosipHyIoO Maccy BO3yXa MPUHATH paBHOU 29 ke/monw. JlaBnenue
BO3/1yXa Ha YpOBHE MOpsi paBHO 760 mm pm cm.

8. Haiitu yncilo CTONKHOBEHUH Z, KOTOPBIE IPOUCXOAAT B TEUEHUE CEKYH/IbI MEXK]Ty BCEMU
3
MOJIEKYJIaMH, HaXoAauMucs B oobeme v = 1,0 my” BoAopoaa Npyu HOPMAJIBHBIX YCIOBUSX.
Hpuusts >pQeKTHBHBI TUAMETpP MOJIEKYIIE BOJOPOAA paBHbIM ¢ = 2,310 a1,

9. Haiit NI0THOCTH ra3a, €CiIu MOJIEKYJIa 33 BpEMs | ¢ UCTIBITBIBAET CTOJKHOBEHUN U
tremneparype 7 = 40°C.

10. OnperenuTh BO CKOJIBKO Pa3 OTINYAIOTCS KOI(PPHUIIMESHTHI JUHAMUYECKOH BSI3KOCTU aproHa U
renus, ecnu o0a raza HaXoUTCs MPU OJTMHAKOBBIX TEMIIEpaType U AaBieHud. D(p(eKTUBHBIC
JIMaMETPhl MOJIEKYJ 3TUX Fa30B U3BECTHBI.




11. Yraekucnsiii ra3 CO; u a30T N, HaXOJATCS B OJJUHAKOBBIX YCIOBUAX. ONpeeIuTh OTHOIIIEHUE
koa(puimenToB nuddy3un, KOIPPUITMEHTOB TUHAMHYECKON BI3KOCTH U KOIPPHUIICHTOB
TETUIONPOBOTHOCTH, CUUTasi IPPEKTUBHBIE TUAMETPBI MOJIEKY OTMHAKOBBIMHU.

Tema 9. OcHoBbl 3jekTpocTaTuku OcHOBbI Teopum mnoJsi. IlpoBognuku un
AUIJIEKTPUKH B 3JIEKTPOCTATHYECKOM I0JIe.

IpakTuueckoe 3ansitue Ne 19, 20. 3akon Kynona. /[Bu:keHue U paBHOBecHe 3apsi/I0B.
Pacuer HanpszkeHHOocTH moJgei. Pacuer 3Heprum m padorsl. Pacuer
NOTeHIHAJIA VI pacnpeejieHul 3apsaaoB. Pacder 3jiekTpoeMKocTH
KOH/IEHCATOPOB Ppa3Ju4HOi ¢opMbl M OaTrapedl KOHIEHCATOPOB,
JHEPIruH 3apsiZKeHHbIX NPOBOIHNKOB H KOHJIECHCATOPOB

KoHTpoabHbIH BOIpOC

1. Omnpenenuts cuily B3aUMOJEHCTBUSA IBYX TOUEUHBIX 3apsA10B paBHbIX 3 MkKa u 6 mxKau,
OTCTOSIIIUX JAPYT OT ApYyra Ha pacCTOSsIHUE 3 cm B KEpOCHHE. [IM3neKTpruueckas MIPOHULIAEMOCTb
KEpOCHHa: & = 2.

2. JIBe OGeckoHEeUHBIE MapaUIeIbHbIE MJIACTUHBI PABHOMEPHO 3apsKEHBI C IIOBEPXHOCTHOM
2 2 .
IWIOTHOCTBIO 07 = 20 nK/m™ v 62 =— 40 uKn/m”. Onpenenuts CHITy B3aUMOACHCTBHS MEXITY
TIACTMHAMH, IPUXOIAILYIOCS Ha IUIOmaap S, paBHyio 0,5 v’

3. ToHkwii crepkeHb JMHOM [ = 8 cm HeceT paBHOMEPHO pactipenenennbii 3apsag Q = 0,1 uxKn.
Onpenennuts NOTEHIMAI ¢ SJIEKTPUUECKOTO MOJIS B TOUKE, JIeXKAIEeH Ha OCU CTEP)KHSI Ha
paccTostHuM @ = 15 cm oT GumpKalIero ero KOHIa.

4. JIBa OMHAKOBBIX MaJICHHKHUX IIapHUKa MOJIBEIIEHBI HA HEBECOMBIX HUTSX JUTMHOM / = 12 cu
Kaxxasi B oqHoi Touke. Korga um cooOmminu oanHakoBble 3apsaasl O = 4 Ko, mapuku
pasonuch Ha yroi a = 20°. HailTi ity HaTSHKEHUS KaKIO0U HUTH, CITH MLy IIapUKaAMH
HaxoJIUTCA HeKoTopas cpena & = 7,8

5. 3apsa paBHOMEpPHO pacmpesiesneH o 6eCKOHEUHO! TNIOCKOCTH ¢ IOBEPXHOCTHON TIIOTHOCTBIO
2
o =10 nKn/m”. OnpenenuTs pa3HOCTh MOTEHIUANOB U IBYX TOYEK IMOJIS, OJHA U3 KOTOPBIX
HaXOJUTCS Ha TUIOCKOCTH, a Apyras yJiajieHa oT Hee Ha paccrosiHue 7 = 10 cu

6. Ha paccrosinun 7; =4 cv 0T OECKOHEYHO JUTMHHOM 3apsHKEHHONW HUTH HaXOJUTCS TOUSUHBIH
3apsina g = 0,66 K. [lon neifictBreM NoJs 3apsa MpUOIMKAETCS K HUTU J0 PACCTOSHUS 72 = 2 CM;
P 3TOM COBEpINaeTCs padoTa A =5 mx/{oc. HailTu TMHENWHYIO TIIOTHOCTD 3apsiia T
Ha HUTH.

7. IIpocTpaHCTBO MEXAY IJIACTUHAMU IIJIOCKOTO KOHACHCATOPA 3aII0JIHEHO IUAJICKTPUKOM.
Paccrosinue Mexy ruiactuHaMu d = 2 mm. Ha mmacTuHbI KOHIEHCATOPa MoIaHa Pa3HOCTh
noteHuuanos U; = 0,6 kB. Ecin, OTKIIIOUMB HCTOUYHUK HAIIPSDKEHUS, BBIHYTH TUIEKTPUK U3
KOHJIEHCATOPa, Pa3HOCTh IIOTEHLIMAJIOB Ha IUIaCTUHAX KOHAEHcaTopa Bo3pactaer 1o U= 1,8 kB.
Haliti MOBEpXHOCTHYIO INIOTHOCTH CBSI3AHHBIX 3apS0B O HA IUIJICKTPUKE U TUNIEKTPUUECKYIO
BOCIIPUUMUYHUBOCTD ) JUAJICKTPHKA.

Tema 10. IlocTOSIHHBIN 3JIEKTPUYECKHH TOK. JJIEKTPHYECKHI TOK B Pa3IHYHBIX
cpenax.

IIpakTnueckoe 3amsitme Ne 21, 22. Pacyerbl conmpoTuBiieHusi, Oarapei
CONPOTHUBJICHUI, TOKOB M HAaNpPsKEHUl B OJHOPOJHBIX HLeNsX.
Pacyernsl paGoThl, MOIIIHOCTH M TEIJIOBOI0 JeHCTBHS Toka. Pacuer
HEOJHOPOAHBIX Y4YacTKOB mHenu. Pacyerbl TOKOB, HaNpsKeHWN,
padoThl, MOIIHOCTH M TeIJIOBOI0 JeHCTBHSI B 3aMKHYTBIX LeNsXx,
K.JLLA. 3aMKHYTOH nenu. Pacyer pa3sserBieHHbIx uenei. IIpasuia
Kupxroga

KoHTposabpHbIH BOIpOC




1. CKOJIBKO 2JIEKTPOHOB IPOXOJUT 3a 1 ¢ uepe3 ceueHue npoBoaHuKa quamerpom 0,5 mm MeaHOro
IIPOBOJHMKA ATUHON 20 M IpU HAIPSDKEHUU Ha ero KoHuax 12 B? Y ienbHOe cCONpOTUBIIEHNE
-8
Meau: p = 1,7-10" Omm.

2. DJIC 6arapeu 10 B. Ilpu cune toxa 0,4 A. KITJI 6arapeu pasen 0,8. Onpenenuts ee BHyTpEHHEE
COINPOTHBIIEHUE.

3. Cuna Toka B LIENIM U3MEHSETCS CO BPEMEHEM I10 3aKOHY I=5¢""" Onpenenuts
KOJIMYECTBO TEIJIOTHL, KOTOPOE BBIAEINUTCS B IPOBOJAHUKE cONpoTHBIEHUEM R = 8 Om 3a Bpems, B
TeueHHE KOTOPOro TOK YMEHBIIHTCS B € Pas.

4. JIBe rpynimsl U3 TPEX MOCIEA0BATEIBHO COEIMHEHHBIX 3JIEMEHTOB COEIMHEHBI NTapaIJIENIbHO.
SJIC kaxnoro snemenTa ¢ = 1,2 B, BHyTpeHHee conpotusiienue » = 0,2 Ou. Iloneuennas 6arapes
3aMKHYTa Ha BHEMHee conpotusienue R = 1,5 Ou. Haiitu cuity Toka / Bo BHEIIHEH LIeTIN.

5. Tlpu moxakIO4YEeHUH pe3nucTopa K Oarapee rajJbBaHMYECKHX 3JIEMEHTOB CHJIa TOKA B LIEMH paBHA
1;=2 A, nanpsbxenue Ha pezuctope U; =3 B, MOIIHOCTh TOKA BO BHEIITHEH 1[eNU P;=
6 Bm. IIpu noaxiIroueHUH K 3TOH jke 6arapee APYyroro pe3ucTopa Cuiia TOKa B IENU CTaja paBHOK

I,=4 A, nanpspxenune — U MOIIHOCTH TOKa — P>= 0 Bm. Omnpenenure /1C u BHyTpeHHEE
COIIPOTHUBJIEHUE OaTapen

6. Ilo nmpoBoaHMKY conmpoTHuBIeHHEM R =3 Om TeUeT paBHOMEPHO OT HYJIsl BO3PACTAIOLIUMN TOK.
ITpu 3ToMm 3a Bpemst 7= 8 ¢ B npoBoaHUKe Boiaensdercs 200 /Jorc Tenna. OnpenenuTs 3apsia g,
IIPOLLEIIIUHN 110 IIPOBOJHUKY.

7. B 1exe ycTaHOBJIEHO CEMb MOTOPOB, BKIIFOUEHHBIX apAJUIEIBHO B CETh ¢ HanpsbkeHuem 120 B.
Kaxxapiit MoTOp MOTpeOIisieT MOIHOCTH 1,2 kBm. OnpenenuTs: 1) TOK, MOTPeOIsIeMbIil KA IbIM
MOTOpPOM; 2) TOK B CETH; 3) HampsiKEeHUE Ha 32KUMax JMHAMO-MAIlIUHBI,
KOTOPBIE OTCTOAT OT LieXa Ha paccTosHuu 125 . TIpoBoma MeaHble ceueruem 25-107° i,
OnpenennuTs NOTEPIO MOIHOCTH B IPOBOJIAX.

8. Ilpu mosrydeHHU aFOMUHUS IEKTPOJIU30M pacTBopa A/,O;3 B paciiaBIeHHOM KPHOJIUTE

IIPOXOJUT TOK B 1 k4 NpH pa3HOCTH NOTEHIHAIOB 8 B. 3a Kakoe BpeMsl BBLACITUTCS 500
ke amomuHua? Kakas aJeKTpuueckasi 3Heprusi pu 3ToM OyJer 3arpayeHa?

9. BHyTpeHHEE CONPOTUBIIECHHUE 3TUX DJIEMEHTOB
COOTBETCTBEHHO paBHbI 1 1 2 Om. g | &> UeMy paBHO BHELIHEE
COIIPOTHUBIICHUE R, €CIIH TOK [/, I R = TEKyLIUH yepe3 &; paBeH 14?
Haiitu cuimy Toka /,, unyiero yepes ¢;. Halitu cumy Toxka /g,
UYIIETO YepE3 CONPOTUBIIEHUE R. | Onpenenuts MOIHOCTD TOKA,

BBIIEIIEMYIO KX IbIM 351eMeHToM Lenu. Onpenenuts KI1JI kaxnoro snemenTa.

Tema 11. MarautHoe noJie ¥ ero cBoiicTBa. MarHuTHoe noJie B BelecTBe.

IIpakTnueckoe 3ansatue Ne 23, 24. PacyeTbl MATHMTHBIX I0JIel TOKOB Pa3JIMYHOH
¢popmbl. Ilpumenenune Tteopembl buo-Caapa-J/laniaca u 3akoHa
NMOJHOT0 TOKa. Pacyer JBMIKeHHMsI 3apsii0B B MAarHMTHOM IIoJIe.
PaBHoOBecHe M IBH:KeHHE TOKOB B MATHUTHOM I10JIe

KoHTposabHbII BOIpOC

1. OmpenenuTh MHIYKIIMIO MAarHUTHOTO TIOJIS, CO3/]aBAEMOTO OTPE3KOM MPSIMOTO MPOBO/IA, B
TOYKE, PAaBHOYAAJICHHOM OT KOHIIOB OTPEe3Ka U HaXOJAIIHecs Ha paccTostHUE a = 20 cm OT ero
cepenunbl. Cuia Toka B ripoBojie / = 30 A, nnuna ero L = 10 cm.

2. DJEKTPOH ABMXKETCS B MAarHUTHOM I10JI€ C MHAYKLHEH B =10 mTx7 no BUHTOBOM
JUHUY paguycoM R = 1 cu u marom h =6 cm. C Kakoi CKOPOCTBIO M MOJ1 KAKUM YTIIOM K
HAIIPABJICHUIO CUJIOBBIX JJMHUI 3JEKTPOH BJIETEN B MarHUTHOE 110JI1e?

3. TIpoBoanuk umeer GpopMy 6ECKOHEUHO JUIMHHOTO IIMJIUHAPA C BHYTPEHHUM paauycoMm R; = 7,5
cm 1 BHEHUM R = 10 cu. Texymuit o npoBOAHUKY TOK criloil / = 1 4 paBHOMEpHO
pacnpezeneH no ceueHuro. OnpeaenuTs MHAYKIUI0 MarHUTHOTO TI0JIS Ha paccTosiHuU ¥ = 12,5 cu
OT OCHU IIPOBOJIHHKA.

4. Ha pucyHke n300paxeHO ce4eHue IBYX NMPSIMOJIUHEHHBIX OCCKOHEYHO JJIMHHBIX MPOBOJHUKOB C




TOKOM B INIOCKOCTH yepTrexa. Paccrosiaue 4B mexay npoBoguukamu pasHo 10 cm, I; =20 A, [,=
30 A. HaiiTu HanpsiK€eHHOCTh MarHUTHOTO T0JIs, BBI3BAHHOTO TOKaMmu /; u I, B Toukax M;, M> n
M;. Paccrostane M;A =2 cm, AM, =4 cm, BM; =3 cm.

I I,
o—@ . @—o
My M, B M;

Tema 12. SIBjieHHe 3JIeKTPOMATHUTHON MHIYKIMH.

IIpakTnueckoe 3ansaTue Ne 25, 26. PacueT MArHUTHOIO MOTOKA M 3JICKTPOMATHUTHOM
HHAYKNuH. Pacyer MHAYKTHMBHOCTH NPOBOJHHKOB, INPOLECCOB
CaMOMHAYKIMHU U JHEPruy MATHUTHOTO MOJIS

KoHTposabHbII BOIpOC

1. Karymka umeer 10000 ButkoB miomaznsio 100 car’, Bpamaercs ¢ actotoit 3600 06/mun B
MarHUTHOM T0JI€ HAPsLHKEHHOCTHIO 4,1 A/m. Och BpallleHHs JIKHUT B TUIOCKOCTH PAaMKH U
NEPIEeHANKYIISPHA CHIIOBBIM JIMHUAM NoJist. Onpenenuts MakcumansHyio 3C HHIyKIuu B
pamKe.

2. IlpoBosiouHbI BUTOK paguycoM » =4 cm, uMmeronuii conpotusienue R = 0,01 Om, HaxoasTcs B
OJIHOPOJAHOM MarHuTHOM nosie ¢ uaaykuueit B = 0,04 7. IInockocTh paMKH COCTaBIISET yroJl
a = 30° ¢ nuHusIMH HHIYKIAH ToJist. Kakoe KonuecTBo aiekTprudecTBo () MPOTEUET MO BUTKY,
€CJIM MarHUTHOE I10JI€ UCYE3AET?

3. OOMOTKa COJICHOU1a COCTOUT U3 N BUTKOB METHON MPOBOJIOKH, IIONEPEYHOE CEYEHUE KOTOPO
2 o
S'=1mm". Inuna conenonna / =25 cm; ero conpotusienne R = 0,2 Om. HaliTn MHIyKTHBHOCTD
-8
L conenoupa. Y nenpHoe conpotusieHue Mmeau: p = 1,7-10" Om-m.

Tema 13. Cucrema ypaBHeHuii MakcBesia. JJIeKTPOMATHUTHbIE KOJIeOaHUS U
BOJIHBI.
IlpakTHueckoe 3ansaTue Ne 27. Pacuer kosebarenbHoro kourypa. ®opmyaa Tomcona

KoHTpoabHbIH BOIpOC

1. W3 cucremsl ypaBHeHui MakcBeia OJIyduTh ypaBHEHUS HEMPEPHIBHOCTH TOKOB U 3aKOH
COXpaHEeHUs 3apsa.

2. Jloka3aTb, YTO CyMMa TOKOB IPOBOJIMMOCTH U TOKA CMELIEHUS, CLIETIJICHHBIX C KOHTYPOM,
JEWCTBUTENFHO HEMpPEpPbIBHA U, CIIEI0BATEIbHO, MOJHBINA TOK, CIETJICHHBIH ¢ JIIOOBIM KOHTYPOM,
HE 3aBUCHT OT BbIOOpa MOBEPXHOCTH, HATSHYTOM Ha 3TOT KOHTYP.

3. KoneOaTenbHBIN KOHTYp COCTOUT U3 KOHAEHCATOPa eMKOCThI0 C = 888 n® u KaTyIIKu ¢
MHIYKTUBHOCTBIO L =2 ml'n. Ha xakyro JUIMHY BOJIHBI A HACTPOEH KOHTYp?

4. Karymka ¢ ”HAyKTUBHOCTBIO L = 30 Mk ipucoeIMHEHA K IUIOCKOMY KOHIEHCATOPY €
moutaapio mwiactus S = 0,01 x° u paccrosrnem mexny Humu d = 0,1 ym. Haittu
TUBJIEKTPUUECKYIO IPOHULIAEMOCTD & CPEABI, 3aN0IHSIONIEN POCTPAHCTBO MEX Y INIACTUHAMM,
€CIIM KOHTYP HACTPOEH Ha JUIMHY BOJHBI 4 = 750 .

5. KoneGarenbHbIi KOHTYP COCTOUT U3 KOHAEHCaTopa eMKocThIo C = 405 n®, KaTylKu ¢
WHAYKTUBHOCTBIO L =10 mI'n u conpotusnenust R =2 Om. Bo ckoabko pa3
YMEHBIINTCS Pa3HOCTh MOTEHIIMAJIOB Ha 00KJIaAKaX KOHJIEHCATOpa 3a OJMH NeproT KoJIeOaHu .

6. KoumebarenbHBI KOHTYP COCTOUT U3 KOHJeHcaTopa eMKOCThI0 C = 0,2 ux® 1 KaTylIKu ¢
MHIYKTUBHOCTBIO L =5,07 mln. ITpu xakoM Jorapu(pMUIecKOM JIEKPEMEHTE 3aTyXaHHs
N pa3zHOCTh NOTEHIIMAJIOB Ha 0OKIIAIKaX KOHJEHCATOpa 3a BpeMs ¢ = | uc yMEHBIIUTCS B TPH
paza? KakoBo nipu 3TOM conpoTHBIIEHHE R KOHTYypa?




7. KoneGarenbHbIN KOHTYP COCTOUT U3 KOHJIEHCATOPA €MKOCTBIO 22,2 H® U KaTyIIKH,
HaMOTAaHHOM U3 MeAHOM NpoBoJIoKu auamerpoM 0,5 mm. Inuna karymku 20 cu. Haiitu
JTOOPOTHOCTH KOJIEOATEIHHOTO KOHTYPA.

8. KoneGarenbHbIN KOHTYP COCTOUT U3 KOHIEHCaTopa eMKOCThIo C = 405 n®, KaTylIKu ¢
MHAYKTUBHOCTBIO L = 10 M/ 1 u conpoTtusienus R =2 Om. Bo CKOJIBKO pa3 yMEHBIIUTCA
Pa3HOCTh MOTEHIMAIOB HAa 00KJIa/IKaX KOHJCHCATOPAa 3a OJIMH MEePHO KoeOaHu?

9. VYpaBHEHHE U3MEHEHUS CO BpEeMEHEM TOKa B KOJIEOATEIIbHOM KOHTYPE UMEET BUJT
1 =0,02sin4007¢t . UanykTuBHOCTH KOHTYpa L = 1 ['H. Haiftu nepuop 7' konebanuii, emkocth C
KOHTYpPa, MAKCUMAJIbHYIO WW,, MArHUTHOTO I0JIsI © MAKCUMAJIbHYIO SHEPTUIO W, DJIEKTPUYECKOTO
TIOJIS.

Tema 14. IlepemeHHBIIT TOK.

IIpakTnueckoe 3ansitue Ne 28. Pacuernl nemeii mepeMeHHOro Ttoka. Pe3oHaHc
HanpsikeHn. PesoHanc TokoB. MoOIHOCTBL, BbliejlsieMas B LeNH
nepeMeHHoOro Toka. Tpancgopmarop

KoHTpoabpHbII Bonpoc

a) B KoJ1e0aTeNbHbII KOHTYP BKIIOUYEH
L C MOCIIEIOBATEIbHO HCTOUHUK MIEPEMEHHOM
DJIC l__/\"\f\f\ i I € = EmaxCOSWL, THE Emax = 197 B, 0 =4-10° ¢
!, C=0,2mx®D, R; =R, =100 On,
& ~ L,=L,=L=0,1In. Haiitu:
L; MAaKCUMAaJbHBIN 3apsif], KOTOPBIA IPOXOIUT

aa'a ™
gyepes R; R> KOHJIEHCATOP ¢, AMIUIUTYAHOE 3HAUECHUE
CUJIBI TOKa B KOHTYPE iy, HAUaJIbHYIO (hazy
HaNpsDKEHUS B KOHTYPE ¥, CABUT (a3 MEX1y TOKOM U HaIPsDKEHHEM B KOHTYpPE .

b) llens U3 nociaen0BaTENbHO COEAMHEHHBIX KOHIEHCaTopa eMKocTu C, conpoTuBieHus R u
KaTYIIKH{ C UHAYKTUBHOCTBIO L MOAKIIIOUEHA K TEHEPATOPy CUHYCOUAIBHOTO HAMIPSIKEHMS,
4acTOTa KOTOPOT'O MEHSETCA IIPU NOCTOSHHOM aMIuIuTyae. Haitu gacTorty, mpu KOTOpou
aMIUIMTY/1a HAIPSDKEHUS HA KaTYIIKE MaKCUMaJIbHa.

¢) IlepBuuHas 0OMOTKa MOHMXKAIOIIETO TpaHcPopmaTopa ¢ K03huIueHToM TpanchopMarum
k =8 BxioueHa B ceth ¢ HanpspkeHueM U, = 220B . ConpoTHBIIeHHE BTOPUIHOI 0OMOTKH
r =20m , TOK BO BTOpUYHOI1 0OMOTKe TpanchopmaTopa / = 34 . Onpenenuts Hanpsikenue U,
Ha 3@KUMax BTOpHUYHOM 0OMOTKHU. [loTepsiMu B mepBHUYHOM 0OMOTKE IpeHEOpeyb.

d) IlepBuuHasg 0OMOTKa CHMIOBOrO TpaHC(OpPMATOpa Ul MUTAHHUS HaKana paJldoIpHEMHUKA UMEET
n, =12000 BUTKOB M BKJIOYEHA B LIENb ¢ HanpsukeHueM U, = 1208 . Kakoe KOJIM4ecTBO BUTKOB
12 10JKHA MMETh BTOPHYHAs 0OMOTKa, eciu ee conpotusienue » = 0,50m , a HanpsKeHUe
Hakana U, = 3,58 npu cune Toka [ =147

e) B uens nepemennoro Toka HanpspkenueM 220 B u yactotoit S0 ' BKITIOUEHBI
IIOCJIENOBATENBHO eMKOCTh 35,4 Mx®, aktuBHOE conpoTtusieHue 100 Om U MHAYKTUBHOCTBIO
0,7 I'n. HaiiTn MOIITHOCTB MOTPEOISIEMYIO KOHTYPOM.




f) HepasBerBiieHHas LieNb NEPEMEHHOTO TOKA COJAEPKUT KATYIIKY C aKTUBHBIM COIPOTUBIICHUEM
R =3 Om v uaayktuBHbIM X, = 12 Om, akTUBHOE COMPOTUBIICHUE R =5 0Om,
KOHJIEHCATOP C EMKOCTHBIM COIIPOTUBIICHUEM X, =6 Om. K 1enu npusioxeHo
Hanpsbkenue U = 100 B (peiictBytoiee 3HaueHue). OnpenenuTs: 1) noiHoe CONPOTUBIICHUE
1en#; 2) Tok; 3) KoaQPHUIUEHT MOIIHOCTH;  4) aKTUBHYIO, PEAKTUBHYIO U MOJIHYIO MOILITHOCTH;
5) HanpspKEeHUE Ha KakJIOM COIIPOTHBIICHUU.
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Tema 15. OnTuka. OcHOBHBIE 3AKOHBI FeOMeTpU4ecKoil onTuku. ®oTomerpus.

IIpakTuueckoe 3ansaTue Ne 29. IlpesomiieHne cBeTa Ha TIpaHUIle pasjesia cpel.
IMoHoe BHyTpeHHee oTpa:keHue. [locTpoenune n3odpaxeHunii B JIUH3aX
U 3epKaJjax, pacueT XapaKTepHuCTHK H300paKeHuH

KoHTposabpHbIN BOIPOC

1. BriBectu Gopmyiy TOHKOM JTMH3HI.

2. Ha crexnsHHyI0 IpU3My ¢ IpeioMysiiomumM yriaom 6 = 50° nagaer nox yriom a; = 30° ayu
cBeta. OnpeAenuTs yroj OTKIOHEHHS ¢ JTyda IPU3MOH, €ClIM MoKa3aTesb MPEIOMIICHHS /1 CTEKIIa
paseH 1,56.

3. TIpoxexTop OIMKHETO OCBEIIECHHS JaeT My4YOK CBETA B BUJIE YCEYEHHOTO KOHYCA C YTIIOM
pactBopa 260 = 40°. CeroBoii motok ® mpokekropa paBe 80 kum. JIOMycKasi, 4TO CBETOBOM
IIOTOK paclpe/iesieH BHYTPH KOHYCa paBHOMEPHO, ONPENEIUTh CUITY CBETA / MPOKEKTOPA.

4. JIroMHHECLIEHTHAs LIMJIMHIPUUYECKAs JIaMIla TUaMETPOM d =2,5 cm n pmusaot [ = 40 cm
CO3/1a€T Ha PACCTOSHUU 7 =5 M B HaNpaBJICHUH, TIEPIICHAUKYIIPHOM OCH JIAMIIbI,
OCBEUICHHOCTD E, = 2 sk. [IpuHUMas 1amMiy 3a KOCHHYCHBIN W3JTydaTellb, ONPENeNnTh; 1) cuity
cBeTa / B JaHHOM HalpaBJIeHUU; 2) ipKocTh L, 3) cBETUMOCTD M J1aMIIbI.

Tema 16. BotHoBasi onTuka.

IIpakTnueckoe 3anaTue Ne 30. Pacuernl aBy/ydeBoil uHTeppepeHumu Pacuer
AM(GPAKIUOHHBIX KAPTHH HAa KpPYIVIBIX JKPaHAX MeTOAOM 30H
®penens, npu JMppakuuy Ha mWeId ¥ IMPPAKIUOHHON pelIeTKe.
Pacyer nonsipu3aliMoOHHbIX sIBJIEHHH, 3aK0H MaJiioca

KoHTpoabpHbII Bopoc

1. Ha ToncTyro CTEKISHHYIO INIACTUHKY, TOKPBITYIO OUYEHb TOHKOH IJIEHKOH, C ITOKa3aTeleM
nperaoMieHus n; = 1,4, magaer HOpMaJIbHO MapaIJIENbHBIA ITyY0OK MOHOXPOMATHYECKOTO cBeTa (4
= 0,6 mxm). OTpakeHHBIN CBET MAaKCUMAaJIbHO Oca0JIeH BCIEACTBUE HHTEPHEPEHITHH.
OnpenenuTth TOMMIUHY d TUICHKH.

2. Ha cTeKJIssHHBIN KIMH HOPMaJbHO K €r0 I'PaHu NalaeT MOHOXPOMATUUYECKUH CBET C JUIMHOM
BOJIHBI A = 0,6 mMxm. B Bo3HUKIIEH TpU 3TOM HHTEP(HEPEHIIMOHHONW KapTUHE HAa OTPE3KE AITHHOH /
= 1 cm mabmonaercs 10 nonoc. OnpenenuTs NperoMIsIOMNA yroi 0 kinHa/

3. Ha guadparmy ¢ KpyriasIM OTBEPCTHEM paanycoM » = 1 mm MagaeT HOpMaJIbHO MapaylieTbHbIN
My40K cBeTa JIMHOM BoytHbI A = 0,05 mxm. Ha mytu mydei, mpomeammx yepes3 oTBepCeTHe,
MOMeNIaroT 3KpaH. OnpenenuTs MaKCUMaTbHOE PACCTOSTHUE byyqy OT LIEHTPA OTBEPCTHS JI0 SKpaHa,
IPU KOTOPOM B LIEHTpE AU(PPaKIIMOHHON KapTUHBI ene OyaeT HabIoaaThCsl TEMHOE MATHO.




4. Ha mwens mupunoit a = 0,1 mm HOpManbHO NaAaeT NapauIeIbHBIN Ty4OK CBETa OT
MOHOXPOMAaTHUECKOTo UCTOYHUKA (A = 0,6 mxm). OnpenenuTts MUPHHY / IEHTPAILHOTO
MakCUMyMa B IU(PAKIMOHHON KapTHHE, TPOCLUPYEMOM C TIOMOIIBIO JIMH3BI, HAXOISIIEHCS
HENOCPEJCTBEHHO 3a I1IE€JIbI0, HA 3KpaH, OTCTOSIIIMMI OT JUH3bI HA paccTosiHuM L = 1 m.

5. Ha nu¢pakunoHHYIO pemeTky HOpMaibHO K €€ TOBEPXHOCTH MalaeT MapajliebHbIA My40K
cBeTa ¢ JUTMHOM BOJIHBL A = 0,5 mxm. TlomereHHast BONH3U PEIISTKY JIMH3A MIPOCIUPYET
I(paKIMOHHYIO0 KapTUHY Ha TUIOCKHUH 9KpaH, yaaleHHbIN oT MuH3bl Ha L = 1 m. PaccrosHue /
MEX]ly ABYMSI MAaKCUMYMaMH HHTEHCUBHOCTH TEPBOTO MOpPsiAKa, HAOII01aeMbIMU Ha SKpaHe,
paBHo 20,2 cm. Onpenenutsb: 1) HOCTOSHHYIO d TUPPAKINOHHOHN PEIIEeTKH; 2) YUCIIO 71 IITPUXOB
Ha 1 cm; 3) yMcI0 MaKCUMYMOB, KOTOPOE TPH 3TOM JaeT Mu(pakinoHHAs pemeTka; 4)
MaKCUMAIIBHBIA YTOJ (g OTKIOHEHHUS JIyYei, COOTBETCTBYIOLIUX MOCIEAHEMY AUDPAKITTOHHOMY
MAaKCUMYyMY.

6. Ily4ok ecTeCTBEHHOro CBETa MAJAaeT HA NOJUPOBAHHYIO IOBEPXHOCTh CTEKJISIHHOM IJIACTHHBI,
HOTPYKEHHOU B )KUAKOCTh. OTPKEHHBIN OT IUIACTHHBI ITY4O0K CBETA COCTABIISET yroy ¢ = 97° ¢
NAJAIKM ITydkoM. OnpeenuTh oKa3aTelb MPEIOMIIEHUS 11 )KUJIKOCTH, €CIIH OTPaKEHHBIN CBET
ITOJHOCTBIO NOJIIPU30BaH.

7. JlBa Hukons (mossgpuzaropa) N; u N, pacronokeHsl TakK, 4YTO YToJ a MEXAY UX IUIOCKOCTAMU
nporyckanust paser 60°. OnpenenuTsb: 1) BO CKOJBKO pa3 YMEHBIIUTCS HHTEHCHBHOCTD CBETA MTPU
MIPOXOXKACHUH Yepe3 OAUH HUKOJIb (N); 2) BO CKOJIBKO pa3 YMEHBIIUTCS UHTEHCUBHOCTH CBETA
IIPU IPOXOKICHUHN yepe3 00a HuKos? [Ipu mpoxokIeHNH Ka)KA0TO U3 HUKOJIEH MTOTepH Ha
OTpPaXEHHE U TOIJIOIIEHHE CBETA COCTABISIOT 5%.

8. Ily4ok yaCTMYHO-IOJISAPU30BAHHOIO CBETA PACCMATPHUBAETCS Yepe3 HUKOIIb. IlepBoHaYanbHO
HUKOJIb YCTAHOBJIEH TaK, YTO €r0 INIOCKOCTh MIPOIyCKAHUS MapajliesbHa INIOCKOCTU KoJaeOaHui
JIMHENHO-IOJIIPU30BaHHOIO cBeTa. [Ipu MoBOpOTE HUKOJISL HA YroJl @ = 60°
MHTEHCUBHOCTH IIPOIYCKa€MOTI0 UM CBETa yMEHbIIMIACh B k = 2 pa3za. OnpeaenuTs OTHOLICHNE
1,/1, MHTEHCHBHOCTEIl ECTECTBCHHOTO U JIHHEHHO-MIOISPHU30BAHHOTO CBETA, COCTABIISIOLINX

JAHHBII YaCTUYHO-TNIOJISIPU30BAHHbBIN CBET, a TAK)KE CTENEHD MOJIApU3alun P ImydyKa CBeTa.

9. HcToYHMK MOHOXPOMATHYECKOTO CBETA C JJIMHON BOJIHBI Ao = 600 nm ABYKETCS TIO
HaMpaBJICHUIO K HAabIoaTeNto co ckopoctbio V = 0,1 ¢ (¢ — CKOpocTh pacpoCTpaHEeHUs
AIIEKTPOMArHUTHBIX BOJIH). ONpeeuTh [UIMHY BOJIHBI A H3IIyYeHHS, KOTOPYIO 3apErHCTPUPYET
CIIEKTPaJIbHBINA MPUOOpP HabIIOAATENS

Tema 17. DiemMeHTbl KBAaHTOBOW W aTOMHOH (u3nku. KopnyckyJaspHO-BOJHOBOM
AYAJIU3M. DJIeMEeHThI (PU3MKH KOHTAKTHBIX SIBJICHHUH.

IIpakTnueckoe 3ansite Ne 31. 3akoHbl TemnoBoro usiy4deHusi. Pacuer cBoiicTB
KBaHTOB (¢oroHoB). PDoro3pdekT, TOPMO3HOE PEHTIEeHOBCKOE
n3nydenue u 3¢ dexr Komnrona. Boropogonoaoduslii aTom

KoHTpoabpHbIH Bonpoc

1. HccnenoBanue criekTpa uzinydeHus: CoaHIA OKA3bIBAET, YTO MAKCUMYM CIIEKTPaIbHOU
TJIOTHOCTH SHEPreTHYECKONH CBETUMOCTH COOTBETCTBYET JnuHe BOJHBI 4 = 500 #y. [Ipunumas
ComnHile 3a yepHOE TEJO, ONPEIEAUTh. 1) 3HEepreTnyeckyto cBeTUMocTh R ColiHIa; 2) MOTOK
sHepruu @,, uznydaemsiii ConHileM; 3) Maccy 3JI€KTPOMAarHUTHBIX BOJIH (BCEX JUIHH),
n3nyyaemblx CosiHueM 3a | c.

2. JlnuHa BOJHBI A, HA KOTOPYIO IPUXOJUTCS MAKCUMYM SHEPTUH B CIIEKTPE U3ITYUEHHS YEPHOTO
Tela, paBHa 0,58 mxm. OnpenenuTb MaKCUMaJIbHYIO CIIEKTPAIbHYIO MIJIOTHOCTD
SHEPreTHYECKON CBETUMOCTH (7, 7)max, PACCUUTAHHYIO HA MHTEPBAJ JITUH BOJIH AL = 1 nu, BOMU3H

A

3. OmpenenuTh MaKCUMAJIbHYIO CKOPOCTD Vmax (POTORIEKTPOHOB, BEIPHIBAEMBIX C TOBEPXHOCTH
cepebpa: 1) ynbTpadroneToBbIM H3IIy4YeHHEM C JITTHHOM BOJHBI A1 = 0,155 mrm;
2) y-A3IIy4EHUEM C JJIMHOW BOJIHBI A2=247 nm.




4. Omnpenenuts KpacHyro rpanuiy g Gotodddexra 1is ne3ns, eciau Npu 00IyIeHUU ero
MMOBEPXHOCTH (DUOJIETOBBIM CBETOM JUTHHOM BOJIHBI A = 400 #m MaKCUMaIbHASI CKOPOCTh Vinax
¢dorornexTpoHoB paBHa 0,65 Mw/c.

5. Ily4yox MOHOXpPOMAaTHYECKOIO CBETA C JJIMHOM BOJIHBI A = 663 Hm magaer
HOPMAaJIbHO Ha 3€pKaJIbHYIO IUIOCKYI0 ToBepXHOCTh IloTok sHeprun @, = 0,6 Bm. Onpenenuts
cuity F' TaBJIeHUs!, HCTIBITBIBAEMYIO 3TOM MOBEPXHOCTHIO, a TaKkXKe YUcio N (pOTOHOB, MaIal0MINUX
Ha Hee 3aBpeMa f =5 c.

6. IlapamnenbHbIi My4ok cBeTa ATMHOM BOJHBI A = 500 Hu majaeT HOpMaIbHO HA 3a4EPHEHHYIO
MOBEPXHOCTb, MPOU3BO naBieHue p = 10 mxlla. Onpenenutsb: 1) KOHIIEHTpauuio # HOTOHOB B
myuKke, 2) 9ucio 7; GOTOHOB, MAJAONINX HA MOBEPXHOCTH Miomanbio 1 v’ 3a Bpems 1 c.

7. B pesynbrare 3¢pdpexkra Komnrona GoToH npu coyaapeHuu ¢ 3JI€KTPOHOM ObLIT paccesiH Ha yroJi
0 = 90°. Dueprus &’ paccestuHoro Gotona pasua 0,4 MsB. Onpenenuts SHepruio & GOTOHA [0
paccesiHusl.

8. ®otoH ¢ sueprueii ¢ = 0,75 MoB paccesiicst Ha CBOGOIHOM BIIEKTPOHE MO yriioM 6 = 60°.
[TpuHuMas, YTO KHHETUYECKAsk SHEPTUS U UMITYJIbC 3JIEKTPOHA 70 coyaapeHus ¢ (GOTOHOM ObLIN
MPEHEOPEIKUMO MaJIbl, OTIPEIENUTh: 1) SHEPTHIO £’ paccesHHOTO (OTOHA; 2) KHHETUIECKYIO
sHepruto 7' IeKTpoHA 0TAauM; 3) HApPaBIEHUE €r0 JBUKCHMUSL.

9. Beruucnute paguyc nepBoit opouTsl atoma Bogopoa (bopoBckuii panuyc) u CKOpocThb
AJIEKTPOHA Ha 3TOH OpOHTE.

10. Onpeenuth 3HEPTHUIO € (HOTOHA, COOTBETCTBYIOLIETO BTOPOIl IMHUM B TIEPBOM HH(paKpacHOM
cepuu (cepuu Ilamena) aroma Booposa.

11. Onpenenuth ATUHY BOJHBI Ak, U SHEPTHIO £k, HOTOHA K,-TMHUU PEHTTEHOBCKOTO CIIEKTPA,
M3JIy4aeMOT0 BOJIb(ppamMoM mpu O0MOapIMPOBKE €ro OBICTPHIMU AJIEKTPOHAMH.

12. DnexTpoH, HAYaTbHOW CKOPOCTHIO KOTOPOTO MOKHO IIPEHEOPEUb, MPOIIET YCKOPSIONIYIO

pasHocTh noTeHuuanoB U. Haiftu anmuny BoaHb! 1e bpoing A ans 1Byx ciydaes: DU =
51B,2) U,=510«B.

13. Mcnionb3ys COOTHOILIEHHE HEOIPEASIECHHOCTEH SHEPTUU U BPEMEHH, OTIPEIENIUTh €CTECTBEHHYIO
MIUPUHY AL CHIEKTPAIIbHOM JTMHUU U3IIy4SHHUS aTOMa P MEepeXo/ie ero U3 BO30YKJICHHOTO
COCTOSIHUSL B OCHOBHOE. CpesiHee BpeMsi T )KU3HU aTOMa B BO30YKJICHHOM COCTOSTHUM MPUHSTH
paBubv 10 ¢, a amHy BoTHBI A M3TydeHus, paBHO# 600 .

14. B 6eckoHEYHO TITyOOKOM OJTHOMEPHOM IPSIMOYT'OJIbHOM IMOTEHIIUATBHOM SIITUKE ITUPUHOHN /
HAXOJUTCS 3JEKTPOH. BBIYUCINTD BEPOATHOCTH TOTO, YTO SJIEKTPOH B BO30Y)KJICHHOM COCTOSIHUU
(n = 2) 6ynet oOHApY)KEH B CpEHEN TPETH SITHKA.

Tema 18. JnemeHTHI GU3UKN ATOMHOIO sIApAa.
IIpakTnueckoe 3ansiTue Ne 32. Pacyer 3Hepruu cBsi3u siiep, JHEPreTHYeCKOro BbIX0Aa
SIICPHBIX PeaKIUil, POLECCOB AACPHON JHEPreTHKHU

KoHTpoabpHbII Bonpoc

1. Bomopon (|H ) o6oramen aeiitepuem (; H ). ONpenenuTh MaccoBble I0JH @) BOJIOPOJA U @
JeUTepusi, €Ciii OTHOCUTENbHAs aTOMHAasl Macca M Takoi cMecH okas3asiack paBHou 1,122.

2. OnpenenuTh OTHOLICHHE CEYEHUH T/, AP BUCMYTa g, Bi 1 amoMunus |, Al .

3. Snapo uentynus %, Np 3aXBaTWIIO 3EKTPOH 3 K-0605104ky atoma (K-3aXBar) U UCITYCTHIIO -
yacTHIly. SIIpo Kakoro s1eMeHTa IOJIYYHIIOCh B PE3YJIbTaTe STHX MPEBPAILCHUI?

4. OnpesenuTh HaYaIbHYIO AKTHBHOCTb A PaJMOAKTUBHOTO Maruus ., Mg maccoii m = 0,2 uxe, a

TaK)K€ aKTUBHOCTh 4 110 UCTeUeHUH BpeMeHu ¢ = 1 y. IIpeanonaraercs, 4To BCce aTOMbl U30TOIA
pPagOAaKTUBHBIL.




S. Ilpu onpenenenuu nepuoa noiypacrnana 7, KOPOTKOKUBYIIETO PaJUOAKTUBHOIO U30TOIA
MCTOJIb30BaH CUETYUK UMIYIIbCOB. 3a BpeMs At = 1 mun B Havane Habmoaenus (¢ = 0) 0110
HacuuTaHo An; = 250 uMIynbCcOB, a IO UCTEYEHUH BpeMeHU ¢ = 1 u 3a Toxke BpeMst — Any =92
umnynbca. OnpenenuTs TOCTOSIHHYIO PaIHOAKTUBHOTO pacaja A u nepuoja noiaypacnana 7y,
U30TONA.

6. ToueuHblil paMOAKTUBHBIA HCTOYHUK 26;) Co HaxoJUTCs B IIEHTPE CBUHIIOBOTO CHEPUUECKOTO

KOHTEHHEPA C TOJIHUHOMN CTEHOK X = 1 cv ¥ HapyKHbIM paauycoM R = 20 cu. Onpenenutsb
MaKCHUMAJIbHYIO aKTUBHOCTb A 4y AICTOUYHUKA, KOTOPBIN MOKHO XpPaHUTh B KOHTEHHEPE, €CIIN

JIOITYCTHMAst IIOTHOCTh TIOTOKA Jj,, J-(DOTOHOB HA BEIXOJE U3 KOHTeitHepa paHa 8-10° ¢,

[IpUHATH, YTO PU KAXKIOM aKTe pacnaja sapa s Co ucmyckaercs n = 2 y-GoToHa, cpeusis

SHeprus KOTopeix € = 1,25 MoB.

7. OnpenenuTh YaeIbHYIO SHEPTHIO CBA3M sapa | Li.

8. OmnpenenuTs 3HEPTHIO E, KOTOPYIO HYXHO 3aTPaTUTh Uil OTPbIBA HEHTPOHA OT siapa , Na .

9. Haiitu sHepruio peakiuu , Be+ H—>;He+?Li , ecli H3BECTHO, YTO KUHETUYECKUE SHEPTUH
nporona Ty = 5,45 MoB, snpa renus Ty, =4 MoB v 410 AApo reaus BeUIETENO0 1o yriaoMm 90° k
HAMPABJICHUIO IBUKCHHUSI POTOHA, a SPO-MHILIEHb fBe — HEIOABIDKHO.

10. PajuoakTHBHOE PO Maruus ;Mg BHIOPOCHIIO TIO3UTPOH M HEWTPHHO. ONpeeTUTh SHEPIUIO

Q storo B -pacnana sapa.

Kpumepuu oyenueanus npu mexywem KoHmpoie (camocmosmenvHoe peuieue 3a0ad u 00vsAcCHeHue
ux peuteHus)

OneHuBaHUE TEKYIIETO KOHTPOJS MO CAMOCTOSITENBbHONW padoTe Ha MPAKTUYSCKUX 3aHSATHIX
OCYILIECTBIISICTCS 10 HOMHUHAJBHOU INKalle — 3a4TeHo/He3auTeHo. OOmas oleHKa KaXkJI0TO OTBETa
OCYIIIECTBIISIETCS B OTHOIIIEHUM MOJTHOTHI OOBSICHEHHSI TEOPUH, METOA U crioco0a pelieHus 3a1auu
K 00I1IeMy COAepKAHHUIO PEUISHHs 3a1auu (BBIPAKAETCS B TIPOICHTAX).

3a OTBET CTaBHUTCS OIEHKA «3aUTEHOY» MpHU 00IIel oreHke 75%.

KonudecTBo MOMBITOK U BpeMs Ha 00BSICHEHUS X0/1a PEIICHUS 33a/1a4 — HEOTPaHUYCHHO.

Kputepun oueHuBaHusT NpU TEKYyIIEeM KOHTpoJe (CaMOCTOSITENbHOE pEIIeHHE 3a1ad |
0OBSICHEHUE UX PEIICHUS):

— TMPaBWIBHOCTh pEIICHUS 3aJaud Ha OCHOBE (PHU3MYECKHX 3aKOHOB U METOJOB
MaTeMaTHYeCKOTO aHaJIN3a;
— 3HAET U TIOHUMAaeT 3aKOHBI (PU3UKH W YMEET UX HCIIOJIB30BATh MPH PEIICHUU 3a7ad U

O0OBSICHEHUU HX PEUICHUS, B TOM YHCJIE CBSI3aHHBIX C MPO(ECCHOHATBLHOM IS TEIBHOCTHIO;

— SI36IKOBOE 0(hOPMIICHHE OTBETA.
[Toka3zarenu u 1IKajia OLEHUBAHUS:

IIxajga oueHUBaHUA IToka3aTenn

- cojepiKaHHe OTBETA B IIEJIOM COOTBETCTBYET PEIICHUIO 3a/1a4H;

- 00Hapy>XUBaeT BIaJICHNE OHITUHHO-TEPMUHOJIOTHYECKHUM aIllapaTom
JTUCIHIUIAHBI, OTCYTCTBYIOT OIIMOKH B YIIOTPEOICHUN TEPMUHOB;

- JIEMOHCTPUPYET YMEHHE apryMEHTHUPOBAHO M3JIaraTh COOCTBEHHYIO TOUKY
3peHus;

- OOBSICHEHHE pellIeHUs 3a7aui COMPOBOKAACTCS aACKBATHBIMH UILTIOCTPAITUSIMHI
(cxemamu, yepTeRkaMu), HEOOXOTUMBIMU TS PEIICHHUS,

- paboTa BBINOJIHEHA aKKYpaTHO, 0€3 MOMapoOK U UCTIPaBICHUI

3a4TeHo

— €CJIM COJIep KaHue OTBETA HE COOTBETCTBYET TEME 3aa4U UIIU COOTBETCTBYET
€My B OUYEHb MAJIOM CTEIICHY;

— IOTyCKaeT OIMOKH B UCHOJIb30BAHUN TEPMHUHOJIOTHH,

— IOSICHEHHE U3J1araercsi 6eCopsA0YHO U HEYBEPEHHO;

He 3auTeno




— OTCYTCTBYET apryMEHTAIHsI U3JI0’)KEHHON TOUKH 3peHHsI, HET COOCTBEHHOM
MO3ULIUY;
—paboTa BBITIOJIHEHA HEAKKYPAaTHO, C OOMIMEM IMOMApOK U HCIIPaBIICHHUH

Bua Tekyuiero KOHTPOJIsi: 3a1IUTA 0TYETOB 110 JIA00PATOPHBIM padoTam

JlabopaTopunasi paGora 1. O0pa6oTrka pe3yJbTaTOB W OMNpeJeJieHHe MOTrPelIHOCTeH
(pusnyeckux M3MepeHui

KoHTpospHBIE BOIIPOCH!

1. OOBsiCHUTE YeM OTIMYAIOTCS MPSIMbIE METO bl H3MEPEHHsSI OT KOCBEHHBIX?

2. CnydaiiHble NOTPEIIHOCTH U UX OIIEHKA. JloBepUTENbHBIN UHTEPBAIL.

3. Kak u3meHuTCs mUpHUHA TOBEPUTEIHFHOTO HHTEPBAJa, €CIIM IPU OJTHOM U TOM XK€ YHCIIe
U3MepeHuil n = 5 TpeboBaHue K HaAEKHOCTH MOBBICUTH ¢ 0,95 10 0,987

4. Kak u3MeHMTCs LIMpHUHA JOBEPUTEILHOIO MHTEPBAIA, €CIIM IPU 3a1aHHOM HaaexxHocTH 0,95
MOBBICUTH 4Kciio u3mepenui ¢ 3 1o 5? ¢ 3 no 10?7 ¢ 10 no 60?

5. Cucrematnyeckue NOTrPEUIHOCTH U HX olleHKa. [IpubopHas morpemHocTs. Knace TouHoCTH.

6. Ha ycraHoBKe BO3MOJKHBI [IB€ 3JIEKTPUUECKHUE CXEMBI BKIIFOUEHUS aMIIEPMETPa U BOJIbTMETpA.
KaKOBa CHUCTCMaATHYCCKasid HOFpeH_IHOCTB I/I3MepeHI/DI y,Z[CJIBHOFO COHpOTI/IBJIeHI/DI JJIS Ka)KHOﬁ n3
cxem?

7. OO6paboTKa pe3yabTaTOB KOCBEHHBIX H3MEPEHHH.

8. Mmeerca mummHap paguycoM R u pmmroit £ . TIpu u3sMepeHHH ITaHr eHIUPKYIeM 0Ka3anoch,

uro R = 55,3 MM, ¢ = 63,5 M. OlleHHTE OTHOCUTENHHYIO OTPENTHOCTh H3MEPEHHii 06bEMa
LWIAHIPA.

JlabopaTopHas padora 2. U3yuyeHue 3aKOHOB PABHOYCKOPEHHOI'0 IBHKEHHS HA
MalnHe ATBY/Aa

KoHTpospHBIE BOIPOCH!

1. Kakoe nBuxeHue Ha3bIBaeTCsl paBHOYCKOpeHHBIM? [IpuBeanTe mpuMepsl paBHOYCKOPEHHOTO
JIBUKECHMUSL.

2. JlaiiTe onpeneneHUe CPEAHEr0 U MTHOBEHHOTO YCKOPEHHMSL.

3. 3anummuTe CUCTEMBI YPAaBHEHUH, ONHUCHIBAIOIINX PABHOYCKOPEHHOE JIBUKEHUE B BEKTOPHOM U
KoopauHaTHOM Bujax. [lomyunre u3 Hee 3aBUCMMOCTH: 1) MEX1y CKOPOCTBIO, YCKOPEHUEM U
IIPOHJEHHBIM IIyTEM IIPU PAaBHOYCKOPEHHOM M PAaBHO3aMEAJIEHHOM JIBKEHUH; 2) MEKIY
Ha4yaJIbHOM ¥ KOHEYHOM CKOPOCTBIO, BPEMEHEM JBUKEHUS U IIPOUICHHBIM IIyTEM IIPU
PaBHOYCKOPEHHOM M PaBHO3AMEIJICHHOM JIBUKEHUU.

4. OOGocHyiTe NIPpUHIMI PabOTHl MAIIMHBI ATBY/A U BBIBEIUTE PacUETHYIO GopMyIy.

S. JIBe rupu Maccamu 2 KI' ¥ | KI' CO€IMHEHBI HUTBIO U IEPEKUHYTHI YEPE3 HEBECOMBIN
HETOIBIKHBIN O51ok. HaiiTn yckopeHue rpy30B Bo BpeMs ABMKEHHs. TpeHueM HUTH O OJIOK U
BECOM HUTH IIPEeHEOpeyb.

6. Ilo caMocTOSITENBHO COCTABICHHOMY IpadUKy 3aBUCUMOCTH YCKOPEHHUS d(?) OT BpEeMEHH
MOCTPOUTH I'papUKN 3aBUCUMOCTH CKOPOCTH V(?) 1 KOOpauHaTHI X(2) oT BpeMeHu. [IpuHATE, 4TO
HayaJibHbIE 3HAYE€HUS CKOPOCTH V) = () u KoopauHathl Xy = () — 3a1aHbL.

JlabopaTopHasi padora 3. OnpenesieHne Ko3(pPuIHEHTA TPeHUs] KaYeHUs] METOAOM

HAKJIOHHOI'0O MasiTHHUKA

KoHTpospHBIE BOIPOCHI




1. Jlaiite onpeneneHue CUiIbl peaklusi ONOPBbI.

2. I[aﬁTe ONpecaACIICHUC CUJIbI TPCHUSA, CUJIbI TPCHHUA KAYCHH A, CUJIbI TPCHUA CKOJIbKCHU .

3. Cdopmynupyiite 3akon AMoHTOHa-KynoHa. Uem ko3 GULIMEHT TpeHUS KaueHUS OTIMYAETCS OT
Kod((UIIMEHTa TPEHUS CKOJIBKEHUS?

4. Tlomyuute popmyny ais onpeneneHus ko3dduimenta TpeHus: KaueHUsI METOJJOM HaKJIIOHHOTO
MasTHHUKA.

5. Kak BiauseT nnuHa, TOJIIMHA U MaTepUall HUTHU Ha pe3yJIbTaThl ONbITa?

JlabopaTopHasi pabora 4. IlpoBepka 3aKk0HAa cOXpaHEHHMs HMIYJIbCa

KoHTpospHBIE BOIPOCHI

1. Kakas ¢usndeckas BenMunHa Ha3bIBaeTCS UMITYIbcOM? Ha30BUTE eTMHUITBI U3MEPEHHUS
MMITYJIbCA.

2. CdopmynupyiiTe 3aKOH COXpaHEeHHs UMITyNIbca. Kak 3TOT 3aKk0H MOXHO BbiBecTH 13 Il 3akoHa
HrroTona?

3. Kakas ¢usnueckasi BenmuunHa Ha3bIBaeTCs SHepruei? B kakux enuHUIAX U3MepsieTcs SHeprusi?

4. Kakas pusnueckast BenmuunHa Ha3bIBACTCA KMHETHUYECKOW sHeprueii? Uemy paBHa paboTa 1o
M3MEHEHHUIO CKOPOCTH Tea?

5. Kakas ¢usnyeckas BeTMuMHa Ha3bIBACTCS MOTEHIMATIBHOM sHeprueit? Kakue BuabI
IOTEHIIMAJILHOW SHEPTUM U3BECTHBI B MEXaHUKE?

6. Kakas ¢usnyeckas BeIMuMHA Ha3bIBACTCS NOJTHOM MEXaHUYECKOM 3Heprueit?

7. BelBenuTe 3aKOH COXPAHEHUS IIOJIHOM MEXaHU4ECKOH 3Hepruu. HazoBuTe yCII0BHS BBINIOJHEHUS
3TOT0 3aKOHA.

8. BriBeaute pacuernyto popmyiy. [To koropoit Bel paccuntsiBanu ko3ppuuneHT TpeHus
KaueHUs?

9. Pemmthb u 00bACHUTD 3a/1a4y. J[Ba rpy3a Mmaccamu 10 ke u 15 ke Mo/ABEIICHBI HA HUTAX JUIMHOW 2
M TaK, 4TO I'Py3bl CONMPHUKACAIOTCS MKy cO00i. MeHbIunii rpy3 ObUT OTKIIOHEH Ha yroJ 60° u
ormyuieH. Ha kakyio BbICOTY HOJHUMYTCsL 00a Tpy3a nocie yaapa? Yaap cCUuTaTh HEYIPYTUM.
Kakoe konnuecTBO Temia npu 3TOM BbLIEsIETCA?

10. Peiuth 1 00BsicHUTE 3a7a4y. /IBa rpy3a maccamu 10 ke u 15 ke moBeneHsl Ha HUTSIX JTHHOM 2
M TaK, 4TO T'Py3bl CONMPHUKACAIOTCS MEXKIY cO00i. MeHbIunii rpy3 ObUT OTKIIOHEH Ha yroJ 60° u
otmyileH. Ha kakyro BbICOTY NOAHUMYTCSI TPY3bI IIOCIIE YIPYTOI'0 LEHTPAJIBHOTO yaapa.

JlabopaTopHasi paGora 5. IIpoBepka OCHOBHOIO 3aKOHA BPalIaTeJbHOI0 JABHKECHHSA
Ha MasiTHUKe O0epOeka

KoHTposbpHBIE BOIPOCH!

VYTr10Bas CKOPOCTH U YIII0BOE YCKOPEHHUE.

MowmeHT CHJIbl, MOMCHT UMITYJIbCA4, MOMCHT MHCPLHHU.

1.

2.

3. VYpaBHEHHE MOMEHTOB.

4. OcCHOBHOE ypaBHEHME TMHAMUKHU BpAIlaTEIbHOIO ABM)KEHUSI TBEPAOIO TEJIa BOKPYT C
3aKpETJICHHOW OChIO BPAII[CHUSI.

5. Bebluncienne MOMEHTOB HHEPIIMU MPOCTEUIINX TEJl — MaTEpUAIbHOM TOUYKH, 00pyya, AUCKa,
CTEpKHs, 11apa.

JlabopaTopHasi padora 6. IlpoBepka Teopemsbl I'toiirenca-llITeiinepa nmpu nomomm
(u3nyeckoro MassTHMKAa




KoHTposnbpHBIE BOIIPOCHI

1. Kaxkas ¢usnueckasi BeJIMYMHA HA3bIBAETCSI MOMEHTOM MHEPLUU?

2. BeiBeaute GopMyIibl 1S ONpeAeTIeHUsT MOMEHTA UHEPIIUU PABIIIEHOW T€OMETPUIECKON
(hopMBI (TUCK, IUIHHIP, TIap, 00py4).

3. Cdopmynupyiite Teopemy I'toiirenca-IlIreiinepa.

4. Kakyio (pu3nueckyo Moaenb Ha3bIBaIOT GU3UYECKUM MASTHUKOM?

5. BmiBenere dopmMyny neproja KoyueOaHuil GU3NIECKOro MasTHUKA.

6. OO6ocuyiiTe MeTo1 poBepku TeopeMsl I toiirenca-1lITelinepa mpu noMouy GU3NIECKOTO
MAasiTHHUKA.

JlabopaTopHas padora 7. MastHuk MakcBeJsia

KoHTposnbpHBIE BOIIPOCHI

1. OHpe,Z[eJII/ITB BO3MOJXHBIC HICTOUHUKHU IMOTPCITHOCTH U3MCPCHUS.

2. BeiBecTH pacuetHyio GopMymy.

3. CdopmynupyiiTe 3aKOH COXpaHEHHsI SHEPTUHU JJIs ClydaeB: 1) coOXpaHEeHUS MEXaHUIECKOM
SHEPruM, 2) nepexo/ia MEXaHUYeCKON SYHEPTrUM B HEMEXaHUYECKHUE BUbl SHEPTUH.

4. Kak onpenensieTcs KUHETUUECKas SDHEPIUs Ipu: 1) mocTynaTrenbHOM IBHKEHUU? 2)
BpAIlaTEIbHOM JIBIKEHHMM? 3) BpaIlaTe€IbHO-IOCTYNIATEIbHOM JIBUKEHUU?

5. Kaxk ¢popmynupyercst TeopeMa 00 U3MEHEHUN KHHETHUECKON YHEPTUH TIPH MOCTYHATEIEHOM
JBUKCHUH U BpaIlaTeIbHOM JBHKCHUM ?

JlabopaTopHas pa6ora 8. Onpenenenue ko3(ppuuHeHTA BA3KOCTH KHJIKOCTH 110
merony CTokca

KoHTposbpHBIE BOIIPOCHI

1. SIBnenus nepenoca. 3akoHsl Pypbe, Puka, HproToHa.

2. VYpaBHEHUE ABM)KECHHUS LIapUKa B )KUIAKOCTHU (BTOpoi 3akoH Hbr0TOHA) U €ro pemeHue uist
CKOpOCTH V(t).

3. BeiBecTH pacuetHyro GopMyny ISt onpenencHus KodhduirenTa BI3KOCTH.

4. Tlouemy BepxHee KOJIBIIO YCTAHABIMBACTCS HA HEKOTOPOM PACCTOSIHUM OT BEPXHETO Kpast
SKAUOKOCTHU?

5. Kak 3aBUCHT BSI3KOCTb JKUJKOCTEH U Ia30B OT TEMIIEpPATypbl?

6. UYeM oTnMUUTCS JaMUHAPHBINA U TYpOYJIEHTHBIN pexXUMbI 00Tekanus napuka? Kakoit pexum
o0TekaHus He00X0AMMO 00ECTIeUUTh ISl OTpeieeHus: Kod(h(UIeHTa BA3KOCTH U ToYeMy?

JlabopaTopHasi pa6ora 9. U3y4yeHue NOBEPXHOCTHOI0 HATSIAKEHHUSI JKHIAKOCTel

KoHTposabpHBIE BOIPOCHI

Yem oTiMyaeTcs CTpYKTypa KUAKOCTEH OT CTPYKTYPhl KPUCTAJIIOB U ra30B?

Pusnueckas IpupoJa MNOBEPXHOCTHOIO HATSHKCHUSL.

dusnueckuil cMpIca K03 UIMEHTa TOBEPXHOCTHOTO HATSHKCHHUS.

Yro onpenensier popmyna Jlanmaca?

Kakwne 3Hauenus KpacBOIo yrijia BO3SMOXKHBI U1 KallJId Ha .NMNOBCPXHOCTH TBCPAOT'O Tena?

AN BRI -

[MomyunTts hopMyiy A BBICOTHI TOJAHATHUS KUAKOCTH 110 KaWUIsIpy?

7. Tlouemy K03(ppULIMEHT MOBEPXHOCTHOTO HATSHKEHHUS 3aBUCHT OT TEMIIEpPaTyphl?

8. Tlouemy k03¢ pUIIMEHT MOBEPXHOCTHOTO HATSHKEHUS 3aBUCHT OT PACTBOPEHHBIX B )KUJKOCTH
BEIIECTB?




9. Kakue BeriecTBa Ha3bIBAIOTCS MIOBEPXHOCTHO-aKTUBHBIMH? Kak OHM BIMSIOT HA KOG PUIIMEHT
IIOBEPXHOCTHOTO HATSKEHUs?

JladbopaTtopHas pabora 10. OmnpenejieHue OTHOLIEHUS TEIUIOEMKOCTH ra3a MpH
NMOCTOSIHHOM /IaBJICHUH K €r0 TeIJIOEMKOCTH NMPHU NMOCTOSTHHOM 00beMe

KoHTpospHBIE BOIPOCH!

1. Kaxoil pusnueckuii cMpica uMeeT BHYTpeHHsIs sHeprus? OcHOBHBIE ()OPMBI U3MEHEHUS
BHYTPECHHEHN SHEPrUU.

2. TlepBoe Hauayo TEPMOAMHAMUKH M €r0 (PU3UUYECKUN CMBICI?

3. Temnoémkocts. [louemMy TEMI0EMKOCTH ra3a 3aBUCAT OT CIIOCOOOB U YCIIOBUI HarpeBaHUs?
[Touemy C, 6oabure C,?

4. Kakoii mporecc Ha3biBaeTcs aguadbarndeckuM? [lomyunre ypaBuenue Ilyaccona us3
BoIpakeHus (17) B koopaunarax (P, T), (V, T).

5. Uemy nomkHBI OBITH paBHBI 3HaUeHUS KoddduimenTa [lyaccona ans oHO-, ABYX-, TPEX- U
MHOTOATOMHBIX T'a30B?

6. Kakum nomxHo ObITh 3HaueHUe Kodpduuuenta [lyaccona s Bo3ayxa? [1o kakum npuunHam
HKCTIIEPUMEHTAIBHOE 3HAUCHHE MOXKET OTIUYATHCS OT TEOPETHYECKOTO?

JlabopaTopHasi pa6ora 11. OnpenesieHne eMKOCTH KOH/ICHCATOPA 110 KPUBOM pa3psiaa

KoHTposabpHBIE BOIPOCHI

1. Yro Ha3kIBaeTCH QJICKTPOCMKOCTBIO ITPOBOJJHUKA, CMKOCTBIO KOH,Z[CHC&TOpa?

2. BriBeaute GopMyIbl U1 eMKOCTEN TIOCKOTO, IIMIIMHIPUYECKOTO U ChepruecKoro
KOHJICHCATOPOB.

3. DHeprus cucTemsl 3apsA0B, SHEPTHS 3apsKEHHOI0 KOHJIEHCATOpa, SHEPTUs
JIEKTPOCTATUYECKOTO MOJIS.

4. CocraBpTe U pemure auddepeHnaiIbHOe ypaBHEHNE, ONMCHIBAIOIIEE 3apAIKy U Pa3psia
KOHJIEHCATOPA.

5. ®usnueckuil cMbICI NOCTOSIHHOM BpemeHu RC-1ienu.

6. OO6ocHyiiTe SKCIIEpUMEHTAIBLHBINA METO/T OTIPE/ICIEHUS] EMKOCTH KOHIEHCATOpa 0 KPUBOK
paspsza.

7. Ilouemy He cieayeT U3MEPATh HaualbHOE 3HAYEHHUE Pa3psIAHOTO TOKaA.

JladbopaTtopHas padora 12. OmnpenesieHne TOPU3OHTAJIBHON  COCTABJSIIOLIEH
MATrHUTHOIO 10JIsA 3eMJn

KoHTposbpHBIE BOIPOCHI

UTo Ha3pIBaeTCsl MHAYKIMEN, HAIPSHKEHHOCThEO MATHUTHOTO 110JIsA?

Kakue 1noss Ha3pIBalOTCS. BUXPEBBIMU?

Kak cBs3aHbI HWHAYKIUA, HAOPSAKCHHOCTh U HAMArHU4YCHHOCTD B BCH_ICCTBC?

Hanummure 3akon buo-CaBapa-Jlannaca. Ero Ha3HaueHue.

OxapakTepu3yiTe MarHUTHOE 110J1€ 3EMIIH.

AN BRI -

. Kaxkas cocrapinsromniasi MAarHUTHOTO TOJIST 3€MJIM — BEPTUKAIbHAS WM TOPU3OHTATIbHAS —
BpaIllaeT KapTyIIKy MarHUTHOTO KoMraca?

7. Ha xakux mmporax u nodemy 3¢ pexTuBHee paboTaeT MarHUTHBIN Kommac?

JlabopaTopHas pa6ora 13. OnpenesieHne yaeabHOro 3apsia 3JIeKTPOHA METOA0M
MAarHeTpoHa



KoHTpospHBIE BOIPOCH!

1. Yro Ha3pIBaeTCs yJENbHBIM 3aps0OM YaCTHULIbI?

2. Yo takoe cwia JlopeHua? Kak onpenenurts ee BeIMUMHY U HanpasieHue? Paccunraiite
IIapaMeTpbl TPACKTOPUH 3aPSKEHHOM YacTHIIbI BIETAOLIEH, B OJHOPOIHOE MarHUTHOE T10JIE
NEPIEHIUKYJIIPHO CUIJIOBBIM JIMHMSIM, IIOJT YIJIOM K CUJIOBBIM JIMHUSM.

3. Kak Oyner qBurarhcsi 4acTHIIa, €CIH NMapauIeIbHO MArHUTHOMY ITOJIIO TPUIIOKHUTD
OJIHOPOJHOE IEKTPUYECKOE moJie?

4. PaccMmoTpuTe HarpaBi€HHUE CUII, JEMCTBYIOIIMX Ha 3JIEKTPOH B IPOU3BOJIBHOM TOUKE BHYTPHU
BAKYYMHOI'O M0/, [IOMELIEHHOTO B aKCUAJIbHOM MarHUTHOM 1oJie. [Tosryunre ypaBHeHue [uist
ONIPENIETICHUS] TPACKTOPHUH DJIEKTPOHA B ITOM CIIydae.

5. Yto Takoe KpUTHYECKasi MHAYKIUS, KpUTHUYECKUH TOK?

6. HapucyiiTe TpaekTopuu IBHXEHUS 3JIEKTPOHA B BAKYYMHOM AMOJ€E ycTaHOBKM npu I, = 0, I <
IKp, I.= IKpa I.> IKp'

7. Yto Ha3bIBaeTcs cOpOCcoBOil xapakTepuctukoit MarnerpoHa? Ilouemy npu I = I, anoAHBII
TOK He oOpamtaercst B Hyib? Kak mpakrtuuecku onpenenurs I,?

8. CdopmynupyiiTe TeoOpeMy O MUPKYISALINUNA BEKTOPA HAMPSKEHHOCTH MATHUTHOTO TMOJIS (3aKOH
TOJIHOTO TOKa)?

9. BriBeaute GopMyny Ui HAPSHKEHHOCTH MarHUTHOTO TOJIS JUTMHHOTO COJICHOMA.

JlabopaTopHas padora 14. UcciienoBanne 3aTyXalommx Koje0aHuii B K0J1e0aTeIbHOM
KOHTYpe

KoHTposapHBIE BOIPOCHI

1. Kak Bo3HUKaioT KojeOaHus B KOJIeOaTeIbHOM KOHTYpe?

2. BeiBeauTe U pemIuTe ypaBHEHUS CBOOOTHBIX HE3aTYXAIOMIMX U 3aTyXAIOMINX KOJIeOaHUi B
KoJIe0aTeIbHOM KOHTYpE.

3. Kak 3aBucHT nepuos 3aTyXarouux Kojiebanuii oT conpoTuBieHust KoHTYpa? UTo Takoe
KPUTHYECKOE CONPOTHUBIIEHUE?

4. Kak n3MeHsieTcst co BpeMEHEM HalpsKEHUE Ha KOHJEHCATOPE, CUIla TOKA B KOHTYPE, SHEPI s
IEKTPUYECKOT0 M MArHUTHOT'O 0JIeH?

5. Yro Takoe MOCTOSHHASI BPEMEHU 3aTyXaHHs U JOrapu(PpMHUUECKHI TeKPEMEHT 3aTyXaHus?
Yemy paBeH jorapupMHUUECKUI TEKPEMEHT 3aTyXaHus KoJebaTelbHOro KOHTypa?

6. Uro HazpiBaercs n06poTHOCTHIO? Ee hm3ndeckuii CMBICII.

7. Tlpunuun pabGoTsl peraKcallMOHHOTO TeHepaTopa Ha ra30pa3psaIHoi lamie.

8. BriBeaute Gopmyny it nepruoa KoJieOaHui peakcallmOHHOTO TeHepaTopa.

9. IlpuHUMD MONyYeHHS 3aTyXaBIIMX KoJeOaHH Ha 3KkpaHe ociuuiorpada B JaHHOU padore.

10. Kak u3ameputs nepuo/] KojaeOaHuii ¢ MOMOIIbIO ociuuiorpada?

11. IToyemy koneOaHMs B KOHTYPE YCTAaHOBKH SIBJIIETCS 3aTyXaroluMu gaxe rnpu R = 0?

12. IMomyuute dhopmynsr st onpeaeneHus L, C, P mo sxcriepruMeHTaTbHbIM JaHHBIM.

JlabopaTopHas pab6ora 15. UccienoBanne BbIHYAK/IEHHBIX KOJIEOaAHUI B
K0J1e0aTeJIbHOM KOHTYpe

KoHTpospHBIE BOIPOCH!




1. Kakwue xonebaHusi Ha3bIBAIOTCS BHIHYXICHHBIMU ?

2. BriBeaute GopMyny BBIHYKACHHBIX KOJICOAHUH B MOCIIEAOBATEILHOM KOHTYpE.

3. 3anumuTe penieHre ypaBHEHUS BBIHYXACHHBIX KojeOaHuii. Kak 3aBucHT cuiia Toka B
KOHTYpE, HallpsDKEHUE Ha KOHJIEHCATope, CABUT (a3 (P OT 4acTOTHI BHELIHEH 3.11.C.7

4. Yro HazbIBaeTcs pe3oHaHcoM? M300pazure pe30HaHCHBIE KPUBBIE Ul CHIIBI TOKA U
HanpsDKeHHe Ha KoHaeHcaTtope. M300pa3urte 3aBucMMOCTb caBura a3 (P oT yacTOTHI BHELTHEH
3.1.C.

5. Kak 3aBucHT yacToTa pe30HaHca /ISl HapsDKEHUs] Ha KOHJEHCATOPe OT 3aTyXaHUs B KOHType?

i 9
6. Iloyemy B peabHOM KOHTYpPE IIPU PE30HAHCE HANPSDKEHUHI U, » U,

7. Yro Ha3bIBaeTcs J0OpOTHOCTHIO? [IpHBEANTE HECKOIBKO MPAKTHYECKUX CIIOCOO0B M3MEPEHUS
no6poTHocTr. OOOCHYHTE CIOCOO BHIYMCICHUS JOOPOTHOCTH 10 PE30HAHCHON KPUBOH.

8. O6ocnyiiTe cioco6 u3MepeHus capura (a3 ¢ HOMOIIbIO OcIIIorpada.

JlabopaTopHasi paGora 16. Onpenenenue moxkasareiss NpPeJOMJICHHUSI NPH NOMOIIH
pedpakTomerpa AG0e

KoHTpobpHBIE BOIPOCHI

1. Yto ycTaHaBnMBaeT moxazaTeinb npenomiieHus? YTo XapakTepu3yroT abCOMIOTHBIN U
OTHOCHUTEJIbHBIN IT0Ka3aTeIu NPENOMIICHNS?

2. CdopmynupyiiTe 3aKOH MPEIOMIICHHUS CBETA.

3. B uem 3akmouaercs sBJICHHE NOJHOTO BHYTpEHHEro oTpakeHus1? Korna MoxxHO Habm01aTh
naHHoe siBneHue? Kak 3anuceiBaeTcs 3aKOH ITPEIOMIIEHUS CBETA JUIs Cllydasi, KOrja Jiyd
NEepexXoaUT U3 OoJiee TIIOTHOM Cpeibl B MEHEE TIOTHYIO?

4. Kakoii yroa Ha3bIBaIOT NpeaeinbHbIM? Kak MOKHO OTpeenuTh MpeAeabHBIN Yol is JTI00BIX
JBYX cpen?

5. OObsacHuTe mpuHIMTI paboTHl peppakromerpa A60e. Kak B pedpakromerpe MpoucxoauT
IIpesIoMIIEHNE JTydell cBeTa’?

JladbopaTopHasi padora 17. Omnpeaenenne UIMHbI CBETOBOIl BOJIHBI NMPHU NOMOIIU
AU(PPAKUMOHHON pelIeTKH

KoHTposbpHBIE BOIPOCH!

1. Kakue BoJIHBI Ha3bIBAaIOTCSA KOrepeHTHBIMU? B yeM 3akirodyaercs BpeMeHHas U
IIPOCTPAHCTBEHHAsI KOTEPEHTHOCTH?

2. Uro Takoe untepdepenuusn? YcnoBus HaOM0AeHUS HHTEP(EPEHIIUH. Y CIIOBHSI MaKCUMyMa U
MUHUMYMa HHTepdepeHInu.

3. UYto Ttakoe nudpakuus?

4. Jndpakuus Openens.

5. Hudpaxus @paynrodepa. Korma Bo3HUKAIOT TUGPAKITIOHHBIE MAKCUMYMbBI 1 MUHAMYMBI.

6. Uro Takoe nmudpakunoHHas pemerka? YCiIoBUsS MaKCUMyMa U MUHUMYyMa AU (PPaKIIuOHHOM
PELIETKU.

7. OOBsAcHUTE X0 y4el dyepe3 ONTUYECKYIO CKaMbIO B TAHHOM pabore.

8. BriBeaute pacuetHyio popmyiy.

JlabopaTopHasi paGora 18. I'paxyupoBka caxapuMeTpa M onpeejeHne NPOLEHTHOIO
Co/IepP KaHUsl caxapa B pacTBope

KoHTpoabpHBIE BOIPOCHI

1. Kakoii cBeT Ha3bIBAeTCsl MOJISIPU30BAHHBIM?




2. Kakas cBeToBas BOJIHA HA3bIBAETCSl MJIOCKONOJISIPU30BAHHOM ? YACTUYHO MOJISPU30BAHHOMN?
3. Kak onpenensiercs cTENeHb NOJISIPU3ALUNAT

4. 3axon Maioca.

5. 3akoH bprocrepa.

6. B yeMm cymHOCTH SIBIEHUS BpAIIEHUs MNIOCKOCTH MOJISPU3ALIUHU?

7. B uem 3axmouaercs apdexr Papanes?

8. HasnaueHue monsipu3aTopoB U aHAIM3aTOpa B pHOOpeE.

9. Tlouemy okymsip caxapuMmeTpa HY>KHO (JOKyCHPOBaTh Ha OMKBAPIIEBYIO IJIACTUHY?

JlabopaTopHnasi padora 19. I'pagynpoBka cnekrpockona. OnpeneseHue JJIMH BOJIH
M3J1y4YeHHUs] PTYTHOM JIAMIIbI
KoHTpospHBIE BOIPOCHI

JlaiiTe onpeneneHre OTHOCUTENBHOTO K a0COIIOTHOTO MOKa3aTeld MPEeIOMIICHHUS.
[TosicHuTe, TPU KaKUX YCIOBUIX MOXHO HaOMIOATh CIJIOUTHOM, TMHEHYATHINA U ITOJIOCATHIH
CIIEKTPHI.
ITosicHUTE NPOUCXOKICHHUE CEPUM B CHEKTPE U3JIyUYEHHUsl aTOMa BOAOPOJIa.
[TosicHuTE, B 4EM CXOJICTBO U B YEM PA3IMYME CIIEKTPOB IOTJIOLICHHS U U3ITy4EHHUS B aTOME
BOJOPOJIA.
IloHsTHE O CIEKTPAILHOM aHAJIM3E.
Ilocrynatel bopa.
YCTpOUCTBO CIIEKTPOCKOIIA.

Kpurepun oneHmBaHusI NIPH TeKylleM KOHTpOJie (3aIIMTA OTYETOB IO Ja00paTOPHLIM
padoram)

OreHrBaHUE OTYETOB IO JTaOOPATOPHBIM pabOTaM OCYIECTBIISICTCS 10 HOMUHAIBHOM IIIKaje —
3ayTeHo/He3auTeHo. OOmas OleHKa KaKJOro OTBETa OCYIIECTBISETCS B OTHOLICHHH IOJIHOTHI
OOBSICHEHUSI TEOpUH, METOJa M crmocobOa BBIMOJHEHUS Ja0opaTopHO paboTel K oOmemy
COJIEPKAHUIO BOIIpOCa (BhIPAXKAETCs B MPOLICHTAX).

3a OTBET CTaBHUTCS OIEHKA «3aUTEHOY» TpHU 001Iei orieHKe 75%.

KonnyecTBo MOMBITOK U BpeMs Ha 3alIUTY Ja00paTOPHBIX padOT — HEOTPAHUYEHHO.

3amuTa 7a00paTOPHBIX PadOT OCYIIECTBISETCS MyTEM MUCbMEHHOIO MJIM YCTHOTO OTBETA Ha
KOHTPOJIbHBIE BOITPOCHI, KOTOPBIE AaHBI K KaX 101 padoTe.

Kpurtepun onenuBanus:

— MPaBUIIBHOCTH X0/1a BHITIOJHEHUS PaOOTHI;

— KOPPEKTHOCTH IOJIyYEHHBIX PE3Y/IbTATOB;

— IIOJIHOTA ¥ MPAaBUJIILHOCTH OTBETA;

— CTENIEHb OCO3HAHHOCTH, TIOHUMAaHUs U3Y4EHHOTIO;

—0(OopMIICHHE OTYETA.
IToxa3aTenu M MIKa/JIa OLEHNBAHUS TeKylIeM KOHTPOJIe (3alMTa 0TYETOB 10 J1a00paTOPHbIM
padoram):

IIxaaa oueHUBaHUA IToka3aTenn

- 00ydaromuiics BEIOIHIII paboTy B IOJHOM 00bEeMe C COONI0IEHUEM
HE0OX0IMMOM MOCIIeIOBATEILHOCTH JICHCTBHUI U B COOTBETCTBUU C
PYKOBOJICTBAMU TIO AKCIUTYaTallMH, YCTAHOBICHHBIMU MIPABHIIAMU U

3auTeHo MpoLeaypaMu, 00eCTIeYNBAIOITUME TEXHUKY O€30TIaCHOCTH;

- 00HapyXHUBaeT MOHUMaHHE MaTepuata, MOKEeT 000CHOBATh CBOU CYXKICHHSI,
MPUMEHHUTD 3HAHUS HA IPAKTHKE, CAMOCTOSATEIHHO OOBSICHSIET
HaOJro1aeMble SBJICHUS U IPUHLIUIT ICHCTBHSI TPUOOPOB U 000PYAOBaHUS;




- H3Jaraer Marepua MOoCIefOBaTeNIbHO U IPABUIIBHO C TOUYKHU 3pEHUS HOPM
JIUTEPATypPHOTO SI3bIKA;

- B OTYETE MPAaBWIBHO U aKKYpPaTHO BBINIOJHSET BCE 3aIMCH, TAOIUIIB,
PHUCYHKH, YepTEKHU, TpauKH, BEIYUCICHHUS;

- TPaBWIBHO BBHITIOJHSET aHAJIHN3 OIIMOOK

—  0o0ydaromuiics BBIMOJIHWI paboTy HE MOJIHOCTHIO, HEKOPPEKTHO WIH 00BEM
He 3aurteno BBITIOJTHEHHON 4acTH pabOThI HE TIO3BOJISIET C/IEIATh NPABUIIbHBIX BBIBOJIOB;
- 0ecropsI0YHO U HEYBEPEHHO M3J1araeT MaTepuai

®OH/I OHEHOYHbIX CPEACTB JJIA TPOBEJAEHUA ITPOMEXYTOYHOI'O
KOHTPOJIA

Bua npomeskyTo4HO# aTTeCTAlMH: MUCHMEHHBIN JK3aMeH

YcnoBueM J0mycka K IIPOMEXYTOYHOM AaTTECTAllMM SIBJISETCS BBIIIOJHEHHE M 3allUTa
(moyueHre OTMETKH «3a4TE€HO») IO BCEM JIAOOPAaTOPHBIM paboTaM M CaMOCTOSITEIIbHO PEIICHHBIX
3a/1a, MPOXOXKACHUE BCEX TECTOB TEKYIIEH aTTECTAI[UU C pe3yIbTaTOM He MeHee 75% Mo KaxIomy.

OKk3aMeH MMPOBOAUTCA B IICPBOM CEMCCTPC U3YUCHUSA JUCHUIIINHBI.

TexHonorust mNpoBeJNeHUS OHK3aMEHa — THCBMEHHBI OTBET Ha BOIPOCHI Owuiera.
JK3aMEeHALMOHHBINH OMJIET COCTOUT U3 JIBYX TEOPETHUUECKUX BOIIPOCOB, U3 NMPUBEACHHBIX HIXKE, U
OHOW 3ajgauu, TMOJOOHOM M3 MEpedyHs JUIsI CaMOCTOSITENIbHOTO pELICHHs, B PAaBHOM CTENEHHU
OXBaThIBAIOLINX BECh MaTEpUAl.

Bpems npoxoxaeHusi MHCbMEHHOTO 3k3ameHa 90 MUHYT.
IlepeyeHb BONPOCOB K IK3aMEHY

KoHTpospHBIE BOIPOCHI

1. TIpenmer mexanuku. MeTo bl (PU3NIECKOTO UCCIIEOBAHUS: OIIBIT, THIIOTE3a, HAOTIOACHNUS,
SKCHEPUMEHT, MOJCIMPOBaHUE, TeOpUs. MaTepruasibHask TOUYKA.

2. Buapl MEXaHUYECKOTO ABMKEHUS: IOCTYNATEIbHOE, BPAIlATEIbHOE, BPAILlaTENbHO-
nocrynarenpHoe. Cucrema otcueta. [1yrs. Ilepemenienue. TpaekTopusi.

3. Kunemaruka. PaBHomepHoe aBmxkeHne. CkopocTh — Kak (puznyeckas BenuunHa. CpenHsis u
MT'HOBEHHast CKOpocTh. CHCTEMBI ypaBHEHUH, OMUCHIBAIOIINE PaBHOMEPHOE ABMKeHHe. [ 'paduxu
PaBHOMEPHOTO JIBHKEHUSI.

4. PaBHOYCKOpEHHOE JABIKEHHE. Y CKOpEHUE — Kak (u3ndeckas BennuuHa. CpeHee 1 MTHOBEHHOE
yckopenue. CucteMbl ypaBHEeHHUH, ONTUCHIBAIOIINE PAaBHOYCKOPEHHOE BIKeHUE. | paduku
PaBHOYCKOpEHHOTO JBIKeHHUs. CrcTeMa ypaBHEHHIA, ONMCHIBAIONIAs TBH)KEHUE Tela, OPOIIIEHHOTO
II0J] YTJIOM K TOPU30HTY.

S. BpamarenbHoe IBUKEHHE. YTJIOBBIE BEIMYUHBL: YTOJI IOBOPOTA, YTIIOBAsk CKOPOCTH, YIJIOBOE
ycKopeHue. B3anMocBsi3b Mex 1y JIMHEHHBIMU U YII0BBIMU BenuunHamu. Cuctema ypaBHEHUH,
ONMCBIBAIONIAs] PABHOYCKOPEHHOE JBUKEHUE 110 OKPYKHOCTH.

6. unamuka. Cuna — kak (puznyeckas BeanuuHa. 3akoHbl HpioToHa. Macca — Mepa HHEpTHOCTH Tell.
Buner cun B ipupojie. Cuita BceMupHoro Tsarotenus. Cuna tsoxectu. Bec tena. HeBecomocTs. Cuita
ynpyroctH. 3akoH ['yka. 3akon ['yka s nepopmanuu cxatust (pacTsHKEHUs1), CABUra, KPYUCHHUS.

7. Cuinbl peakMu: cuja peakliiy ONopPbl, CUJIAa HATSDKEHUS HUTH. BUbI cUIl TpeHUs: cuila TpEHUS
IIOKOs1, CUJIa TPEHHUsI CKOJIBKEHHUs], CUJIA TPEHUs KAYECHMs], CUJIA BSI3KOT'O TPEHHUSL.

8. Nmnynbc — kak pusnueckas BeMuUrMHa. 3aKOH COXpaHeHus: ummynbca. LlenTp macc. 3akoH
JBUKEHMS LIEHTpa Macc.

9. Mexanunueckas pabota. MomtHocts. KITJ1.

10. Dueprus. Kunernueckast sneprus. Teopema 00 M3MEHEHUH KHHETHYECKOM SHEPTHH.

11. TlorenumanbHble U HENOTEHIUANIbHBIE CUJIbL. [loTeHIIMaNbHAs SHEPTUs Tella B OAHOPOIHOM T0JIE
TspKeCTU. [loTeHIManpHas SHEprusi rpaBUTAllMOHHOTO B3auMoaencTBus. [loTeHmanpHas sHeprust




ynpyroi gedopmarum.

12. 3ak0oH coxpaHEeHUs] MeXaHUYeCcKOW sHepruu. PaboTa HEMOTEHIIMABHBIX CHII. 3aKOH COXPaHEHUS
SHEPIruM.

13. AbcomoTHO TBepaoe Teno. Kunemaruka ABM»KeHHs: aOCOJIFOTHO TBEPAOTO Tesia. MOMEHT CHJIBL.
MoMeHT uMItyisca.

14. MoMeHT MHEepLUH TBEPJIOTO Tena. MOMEHT MHEPIMK MaTepHaIbHON TOUKH, JUCKA, IIHIIMHPA,
CTep>KHs, 00pyya, mapa.

15. Teopema I'toiirenca-11Iteiinepa.

16. OcHOBHOE ypaBHEHUE IMHAMUKH BPAIIATEIbHOTO JIBUKEHHUS.

17. 3akoH coXpaHEHHs] MOMEHTa UMITYJIbCA.

18. Kunernueckasi 2Heprusi BpalaTeIbHOTO IBIKeHUS. Teopema 00 n3MEeHEHUH KHHETHIEeCKOH
SHEPTUH.

19. Anasiorust Mex1y OCTYNaTEJIbHbIM M BpalllaTeJIbHbIM JBUKEHUEM.

20. Mexanuka >kUIKOCTH M ra3za. KunemaTuueckoe onvcanue ABMKEHUS KUAKOCTH. JIMHUU U TpyOKn
TOKa. YpaBHEHHE HEpa3pbIBHOCTH. ['uapocraruueckoe naBiueHue. 3akod Ilackans. ['uapaBanueckuit
npecc. 3akoH Apxumena.

21. Ypasuenue bepuymiu. Pexxumbl Teuenus xuakoct. Yucno Pelinonsaca. [logbemHuas cuna.

22. Mexanuueckue Kojiebanus. YpaBHeHHE MajbIX Kosebanuid. CBOOOIHBIE TAPMOHUYECKUE
Konebanus. AMIumntyna, ¢asa, HadanbHas ¢a3a, MUKINYecKas 9acToTa, YaCTOTa U IMEPHO.T
kose6anuil. [IpykKMHHBIN MasATHUK, PU3MUECKUI MAaSTHUK, MATEMAaTUYECKUN MasITHUK U MX TIEPHOIbI
Kosiebanui. 3aTyxaroniie kojeOanus. BeiHyxiennble koneOanus. Pezonanc. ABrokosebanusl.

23. IIpononbHbIe ¥ ONIEPEUHBIE BOIHBI. XapaKTEPUCTUKH BOJIHBL: JUIMHA, 4YaCTOTA, CKOPOCTb
pacrpocTpaHeHus BOJIHbIL. YpaBHEeHHe Oeryiieil BoyHbl. BonHoBoe ypaBHenue. [Ipuniun
cynepno3uiu BosH. MaTepdepennus BoaH. Ctosiune BOJIHbBL. 3BYKOBBIE BOJIHBI.

24. Dddext [omnepa.

25. UneanpHblii ra3. O6001eHHBIN Ta30BbIN 3aK0H. M30mporiecchl.

26. ['a30BbI€ 3aKOHBI. YpaBHEHHUE COCTOSHUS MI€AIBHOIO rasa.

27. PeanbHbll ra3. YpaBHenue Ban-nep-Baansca. M30Tepmsl peanpHOro rasa.

28. OcHOBBI TepMOJMHAMUKU. BHYTpeHHs1s1 sHeprus. Pabora B TepmoauHamuku. Teruonepenaya.
KonunuectBo Tennotsl. [lepBrlii 3aKk0H TEPMOIMHAMUKY U €70 IPUMEHEHHE K HU30IIPOLIECCaM.
AnmmabaTHBIi mporiecc.

29. Tenoemkocth. M30x0pHas 1 n3o6apHas teroeMkocti. CooTHomenue Maiiepa.

30. ITonutponHbIe MpoLecchl. Y paBHEHUE MOJUTPOIBL. Y paBHEeHUE aauadarsl. PaboTta nmpu pa3inyHbIX
n3onpoueccax. JHTPOIHUSL.

31. O6paTumble 1 HeOOpaTUMBbIE TpoLiecchl. BTopoii 3akoH TepmoguHaMuku. TpeTuit 3aKoH
TEPMOIMHAMUKHU.

32. Tennossie mamunbl U ux KITJI. Huxn Kapno. KI1JI naeansHo# TenioBoi MaliuHbI.

33. MonekynspHo-kuHeTnueckas Teopus. OcHoBHoe ypaBHeHne MKT. CpennexBaaparnyHas
ckopocth. Teopema 0 paBHOpacnpeIelIeHUH SHEPTUU IO CTETIEHSIM CBOOOIBI.

34. TennoeMKoCTh KpuctamuioB. 3akoH Jrononra-IItu.

35. SIBnenus nepeHoca.

36. ®yHKIMA pacrpeesieH!s] MOJIEKYII 0 CKOpOCTsM U ee rpaduk. Haubosee BeposiTHas CKOPOCTb.
Cpennsist apudmeTndeckas CKOpPOCTb.

37. bapomerpuueckas popmyia.

38. CpenHee 4nciIO CTOJKHOBEHHH U CpeIHss JJIMHA CBOOOIHOTO Mpobera MOJIeKYII.

Kpumepuu oyenusanus npomexicymoyHo2o KOHMPOJis - IK3AMeEH
Ha »k3ameHe pe3ynpTHpyIOLIas OIEHKA BBICTABISETCS IO YEThIpeX OaUIbHOH cHUCTeMe
(HEYOBIETBOPUTENBHO, YAOBIETBOPUTEIBHO, XOPOILIO, OTIMYHO).
Kputepuu onieHuBanust:
— [I0JIHOTA U NPaBUIBHOCTD OTBETA;




— CTEINIEHb OCO3HAHHOCTH, IOHUMAHHUS NU3Y4YE€HHOTO;
— A3BIKOBOE O(POPMIICHHE OTBETA.
IToxa3zaTenu u mKajga OICHUBAHUS:

IIxaaa oueHUBaHUA IToka3aTenn

CTaBUTCS TPU TMOJTHOM OTBETE Ha JIBA BOIIPOCA U BEPHOM PEILICHUH 3aJaul

[IPU ITOM:

— oO0ydarouuiics MosHO U3jaraeT MaTepHuall, J1aeT MpaBUiIbHOE
OIPEAEIIEHUE OCHOBHBIX MTOHSATHI;

- oOHapyXHBaeT MOHUMaHUE MaTepualia, MOXKET 000CHOBATH CBOU

Otaunyno CY)XJIEHHsI, TPUMEHUTh 3HAHUS Ha MPAKTHUKE, IPUBECTH HEOOXOIUMbIE
IIPUMEpHI HE TOJBKO U3 yueOHHKA, HO U CAMOCTOSATENIEHO
COCTaBJICHHBIE, B TOM YHCIe U3 Oyaymiel npodeccnoHaIbHON
JEATeIbHOCTH;

— M3JIaraet MaTepua Imoclie0BaTeIbHO U MPABMIIBHO C TOUYKH 3PCHUS
HOPM JINTEPATYPHOTO S3bIKA

BBICTABJISIETCS ITPU HETIOJIHOM OTBETE Ha JIBa BOIIPOCA U BEPHOM PEILICHUN
3a]1a4M [IPU 3TOM:

Xopowio — oO0ydarouuiics Jaet OTBET, YIOBJIECTBOPSIOLINIA TEM K€ TpeOOBaHUSAM,
9TO U JJIs OTMETKH «5», HO JomyckaeT 1-2 omuOku u 1-2 Hepodera B
MIOCIIEIOBATEIBHOCTH U SI3BIKOBOM O(OPMIIEHHH U3JIaraeMoro

noJtydaeT oOyJaronuiics npu: 1) HEemoJHOM OTBETE Ha JBa BOMPOCa U
HEIOJIHOM PEIICHUH 3a/1a4M; 2) HETIOJIHOM WJIM HEBEPHOM OTBETE HA OJIUH U3
BOIIPOCOB M HETIOJIHOM PELICHHUH 3a]1a4M; 3) HEBEPHBIX OTBETAX Ha JBa
BOIIPOCA M BEPHOM PEIICHHUHU 3a]1a4i; 4) BEpHBIX OTBETAX Ha JBa BOMpPOCa U
HEBEPHOM PEILLIEHUH 3a7a4i IIPU ITOM:
- oOyuarouuiics oOHapy>KMBaeT 3HaHUE M IOHUMAaHUE OCHOBHBIX
YoBJ1eTBOPUTEIBHO IIOJIOKEHUH JJAaHHOM TEMBI, HO:
— U3Jaraer MaTepual HEMOJIHO U JONYCKAaeT HETOYHOCTH B OIIPENIEIICHUN
MOHATHI U POPMYITHPOBKE MPABHUI;
- HE YMEEeT JIOCTaTOYHO TITyOOKO M JIOKa3aTEIbHO 000CHOBATH CBOU
CYXJEHHUS U IPUBECTH CBOU IPUMEPBHI;
— M3JIaraeT MaTepuai Herocae10BaTeIbHO U JJOMYCKaeT OMIMOKU B
S3BIKOBOM O()OPMIICHUH U3J1araeMoro

BBICTABIISIETCS IIPU HEBEPHBIX OTBETAX Ha JIBa BOTIPOCA U HEBEPHOM
peLIeHUH 33Ja4U TIPU 3TOM:
- oOyuarouiics oOHapy>KMBaeT He3HaHUE OOJIbIIEH YacTH
Hey/10B/1€TBOPHTEILHO COOTBETCTBYIOIIETO BOIIPOCA, JOMYCKAET OIIMOKU B (POPMYIIUPOBKE
OIIPENETICHUN U IIPaBUJI,
—  HMCKaXalolllie UX CMBICII, OECTIOPSI0YHO U HEYBEPEHHO M3JIaraet
MaTepual

B mpoueHTHOM COOTHOWIGHMM OIICHKH (IO 4YeThIpEXOambHOW CHUCTEME) BBICTABISAIOTCS B

CIIEIYIOIIMX IMaNa30Hax:
«HEYIOBJIETBOPUTENBHO» - MeHee 75%
«yZIOBIETBOPUTENBHO» - 76%-85%
«xoporto» - 86%-92%
«OTIHYHO» - 93%-100%

OneHky, KOTOpbIE BBICTABISAIOTCA HA DJK3aMEHE, KOpPME 3HAaHUM, YMEHMM M HaBBIKOB
o0yJaromuxcs yYUTHIBAIOT CTENEHb C(HOPMHUPOBAHHOCTU Y TMOCIEIHUX OOLIenpodecCHOHaTbHOM
komrereHIIM  OIIK-2 —crmocoOHOCTh MPUMEHSTh €CTeCTBEHHOHAYYHBIE H  OOIIEHH)XCHEPHBIC
3HaHUS, AaHATUTUYECKHUE METOIbI B TPO(ECCHOHATLHON AEATEIbHOCTH.



Bua npomeskyTo4HOM aTTeCTALMH: 324€T C OLEHKOM

YcnoBueM J0mMycka K IIPOMEXYTOYHOM AaTTECTAllMM SIBJISETCS BBIIOJHEHHE M 3allUTa
(moyueHre OTMETKH «3a4TE€HO») IO BCEM JIAOOPAaTOPHBIM paboTaM M CaMOCTOSITETIbHO PEIICHHBIX
3a/1a, MPOXOXKACHUE BCEX TECTOB TEKYIIEH aTTECTAI[MU C pe3yIbTaTOM He MeHee 75% Mo KaxIomy.

3aueT C OLEHKOH IPOBOJUTCS BO BTOPOM CEMECTPE U3YyUEHUS AUCLIUIIINHBI.

TexHosorusi MpoBeNeHUS 3a4yeTa C OIEHKON — MHUCHMEHHBIM OTBET Ha BOMPOCHl OHIIETA.
buner cocrouT M3 BYX TEOPETUUYECKUX BOIIPOCOB, M3 IMPHUBEICHHBIX HMXKE, U OJHOM 3aJauH,
MOJOOHON M3 TEpeyHs Ui CaMOCTOSITEILHOTO PEIICHHS, B PABHOW CTEIIEHH OXBATHIBAIOIIUX BECh
Marepuail.

Bpems npoxoxaeHus 3aueta ¢ oueHKo 90 MUHYT.

IlepeyeHb BOMPOCOB K 3a4eTy € OLEHKOM

KoHTposapHBIE BOIPOCHI

1. Dnextpuueckue 3apsabl. 3aKOH COXpaHEHHUs 3apsaa. 3akoH KynoHa. DiekTpudeckoe noJe.
BexTop HanpsHKeHHOCTH M IPUHIMI cynepro3uiini. HanpsokeHHOCTh N0JIs TOUYEYHOT0 3apsija.
Pacuer ayieKTpuYecKuXx MoJIeH.

2. Pabora 31eKTprU4ecKoro MoJis Mo MePeMEeIIeHUI0 3apsiaa. DHEPT sl B3aUMOICHCTBUS 3aps/I0B.
[Torenuman. [loTeHunan nojs ToYe4HOro 3apsaa. Pacyer moreHuuana npou3BOJILHOTO
pacrpeneneHust 3apsi0B.

3. Hanpsixenue u ero cBs3b ¢ HaNpsHDKEHHOCTHIO0. I'panuent. Teopema ["aycca u ee npuioxeHus K
pacyery moJsei.

4. DneKkTpoeMKOCTh MPOBOJHUKOB U KOHJeHcaTopoB. KoHIeHCaTOpBI pa3nu4HOi (GOPMBL

5. DOnexrpudeckuil 1unonb. TUNbL AUIEKTPUKOB. BekTop noaspusanuu. DJIeKTpUIecKoe
cMmenienue. J(usnekrpuyeckas BOCIPUUMYHUBOCTD U IPOHUIIAEMOCTh. Teopema ['aycca nis
JIEKTPUYECKOTO CMELIEHUS.

6. HOCJIC,Z[OB&TCJIBHOC, napajijieJIbHOC U ITPOU3BOJIbBHOC COCANMHCHUC KOHICHCATOPOB. 3Hepr1/1;1
3apsKCHHBIX ITPOBOAHUKOB U KOHJICHCATOPOB. 3Hepr1/1;1 QJICKTPOCTATHUYCCKOIO TTOJIA.

7. TlocrostHHBIN 3neKkTpruecKuid TOK. Cuia 1 MI0THOCTh ToKa. CBsA3b CUJIBI M INIOTHOCTH TOKA C
rapaMeTpamMu HOCUTEINICH. Y PaBHEHUE HENIPEPBIBHOCTH.

8. 3axon Oma /1 0JTHOPOJHOTO YYaCTKa IIeNH B MHTErpasibHOM u auddepenmansHoii popmax.

9. ConpoTHBIIEHHE U €TO 3aBUCUMOCTb OT pa3MePOB IPOBOAHUKA. 3aBUCUMOCTb CONPOTHUBIICHUS
oT Temneparypsl. CBEpXIPOBOAUMOCTD.

10. PaGoTta u momrHOCTh TOKA. 3akoH J[xoyns-JleHna.

11. IlocnenoBarenpHOE U NapaJUIEIbHOE COEAMHEHNE CONTPOTUBIICHUI.

12. DnexTpoaBuxkymas cuia. 3akoHbl OMa Juist HEOJHOPOJHOIO yJacTKa LENH U JUIsl 3aMKHYTOM
neny. PesxxuM KOpoTKOTO 3aMbIKaHUs 3aMKHYTOM Lenu. Hanpsbkenne u MakcumanbHasi MOIHOCTD
Ha Harpy3ke. K.m. . 3amMknyToit nenu. 3akonsl Kupxroda.

13. MarauTtHoe 1noJje, ero MCTOYHUKH, XapaKTEpUCTUKN U OCHOBHBIE cBoMcTBA. [lone nBuxymerocs
TO4YEeYHOro 3apsaaa. CBa3b MArHUTHOTO U 3JIeKTpocTaTudeckoro noseil. Teopema buo-Casapa-
Jlanmaca. PacueT moseit 1y1st TOKOB MPOCTON (OPMEI.

14. Cuna Jlopenua u cuia Amnepa. J[BukeHue 3apsiia B MarHUTHOM noJie. Pacuet mapameTpos
CHUPAJIBHON TPACKTOPHUH. /[BIIKEHHE B HEO JTHOPOJHOM IOJIE.

15. KoHTyp ¢ TOKOM B MarHuTHOM 1ojie. MarHUTHBIM MOMEHT. BEKTOp HAMarHH4eHHOCTH.
MarHuTHas BOCIPUMMYUBOCT M TPOHUIIAEMOCTD BellecTBa. J{ua- nmapa- u peppoMarHeTuky.
KpuBas HaMarHM4E€HHOCTH.

16. IToTOK BEKTOpa MarHUTHOM MHIAYKUUU. SIBJIEHUE 3JIEKTPOMAarHUTHON MHAYKIMHU. 3aKOH
Dapanes. SABneHne caMOMHAYKIMHU. IHTYKTUBHOCTH. 3aKOH CAMOMHIYKIUH.




17. O600mIeHne 3aKOHOB AIEKTPOCTATUKY M MAarHUTOCTAaTUKH. TOK cMelieHus. Y paBHEHUS
MakcBesuia 1 MaTepUaIbHbIE ypaBHEHUS. DIEKTPOMArHUTHOE T0JIE.

18. IlepemenHnslii Tok. Llens nepemeHHoro Toka. 3akoH OMa Jyist LeNu IEPEMEHHOTO TOKA.
Pe3onanc HanpsbxeHnil. PesoHanc TokoB. MOIHOCTD, BeIACIISIEMAs B LEMU IEPEMEHHOTO TOKA.

19. I'eneparop Toka. Tpancdopmarop. Ilepenada >1eKTpOIHEPTUN HA PACCTOSHUE.

20. 3aKOHBI F€OMETPUYECKON ONTHKH. AOCOJIIOTHBIA M OTHOCUTEIBHBIH MMOKa3aTeIH MPEIOMIICHHS
BeniecTBa. Mx gusnueckuii cMbIci. SIBiieHHE MOJHOTO BHYTPEHHETO OTPAXKEHHUS CBETA.
IIpenenbHbIl yroj NOJHOTO BHYTPEHHETO OTPAXKEHUS.

21. CpolicTBa cBeTa KaK NIEKTPOMArHUTHBIX BOJIH.

22. DHepreTudeckre POTOMETPUICCKIE BEIIUYUHBI.

23. CBetoBbIe (POTOMETPUUECKUE BETUUHHBI.

24. Nnrepdepennus BoaH. KorepeHTHbie BOJHBI. Y CIOBUS MUHUMYMOB M MAKCUMYMOB.

25. Metoj BEKTOpHBIX AuarpaMM. 30Hbl DpeHeNst 1 COOTBETCTBYIOIINE UM BEKTOPHBIE JHarpamMmsl.

26. Onpit FOHra s apyxiydeBoi uaTepdepeniuu. MaTepdepeHns Ha TOHKUX IJICHKaX.
IIpocsernenue ontuku. Kosbiia Helotona.

27. qudpakuus ceeta. [Tpunmun [oiirenca. [punmun [Noiirenca-®penens. OTpaxeHne BOJIH OT
NPETSATCTBHS U OrMOaHNe MPENATCTBHUIA: 3aBUCUMOCTh OT pa3MepoB NPensTcTBUs. 30HbI DpeHers.

28. ludpakuus Ha menu. Y CIoBUsI MUHUMYMOB U MakCUMYMOB. JludpakironHas peerka.
XapaKkTepUCTUKU PELIETKU: YIJIOBask JUCIEPCHs U pa3pelIeHuUe.

29. Ionspu3zanus ceera u ee Tunbl. [lonspusatopsl. 3akon Maitoca. [lonsspuzanus ceera npu
OTPaXEHUH OT NMOBEPXHOCTH JUAJIEKTPHKA. 3aKoH bprocrepa.

30. TennoBoe M3Iy4EHNUE U €r0 XapaKTEPUCTUKU. 3aKOHBI TEMJIOBOTO M3Iy4YEHUSI.

31. KopoTKkOBOJIHOBasi TpaHHIIa TOPMO3HOT'O PEHTT€HOBCKOT'O U3JYYECHHUSL.

32. Buemnuii poroaddekt u ero 3akonsl. opmyna DitHmTeitna aus potosdpdexra. Pabora
Bbixosa. KpacHast rpanuna gotosddexra. @OTOHBI U MX CBOKUCTBA.

33. Monenu atoma Tomcona u Pesephopna. OnsiT Pesepdopaa. IlporuBopeuns rmianeTapHOn
mozenu. [loctynarel bopa. bopoBckas Moaens Bogopoaonoaoouoro atoma. CriekTp atoma
BOJIOPOJA.

34. KopryckyssipHO-BOJIHOBOM Jyaji3M cBeTa U BemectBa. Bomusl ge bpoiins. Aundpaxuus
AJIEKTPOHOB.

35. CootHomenus HeomnpeneneHHocrei ['eizenOepra. Bonnosast GpyHkuus. YpaBHeHHe
penunrepa. Pemenue ypasuenus Lpeaunrepa 6eckoHeYHO TITyOOKON NOTEHIIMATBHOM SMBI.

36. KBanToBas Teopus aroma Bogoposaa. Ksanrosele uncna. CriuH.

37. Ilpunnun Ilaynu. MHOro31eKTpOHHBIE aTOMBL. 30HHAs! TEOPHSI IPOBOIUMOCTH.

38. Ctpoenue siaep. Hykinonsl. SnepHbie cuibl U ux cBoicTBa. JleeKT Macchl. DHEPTHUs CBS3H
snep. YaenbHas SHEPTrHsl CBSI3U.

39. EcrecTBeHHas palMOAKTUBHOCTb. 3aKOH PaIMOaKTUBHOTO pacnaja.

40. SlnepHble peakiuu pacnaaa U CUHTe3a. JHEPreTUUECKUM BbIXO] PEaKIUu.

Kputepun oneHnBaHusi NPOMeKYTOYHOT0 KOHTPOJISI — 324€T ¢ OLeHKOM




Ha 3auete ¢ onieHKO#H pe3yabTUPYIOIIas OIICHKA BBICTABISETCS 0 YEThIpeX OAJUThHOM cucTeMe
(HEYOBIETBOPUTEIBHO, YAOBIETBOPUTEIBHO, XOPOILO, OTIMYHO).

buiier cocToUT U3 ABYX TEOPETUUYECKUX BOIIPOCOB U 3a/1a4U.

Kputepuu onieHuBanus:

— OJIHOTA ¥ IPaBUWIIbHOCTh OTBETA;

— CTEIIEHb OCO3HAHHOCTH, IOHUMAaHHUs U3yYEHHOT0;

— A3BIKOBOE O(POPMIICHHE OTBETA.

ITokaszaTenu u mKaga OUEHUBAHMUS:

IIxajaa oueHNBaHUA

IToka3aTenn

OTau4Ho

CTaBUTCS TPU TMOJTHOM OTBETE Ha JIBA BOIIPOCA U BEPHOM PEIICHUH 3aJaul
[IPU ITOM:

— oO0ydarouuiics MojHO U3jaraeT MaTepHuall, JaeT MpaBUiIbHOE
OIPENEIEHUE OCHOBHBIX MTOHATHI;

- oOHapyXHBaeT MOHUMaHUE MaTepHalia, MOXKET 000CHOBATH CBOU
CY)XJICHHsI, TPUMEHUTH 3HAHUS Ha MPAKTUKE, IPUBECTH HEOOXOIUMBbIE
IIPUMEpPHI HE TOJBKO U3 yueOHUKA, HO U CAMOCTOSATENIEHO
COCTaBJICHHBIE, B TOM YHcIe U3 Oyaymiel npodeccnoHalIbHON
NeATeNbHOCTH;

— M3JIaraet MaTepua Moclie0BaTeIbHO U MPABMIILHO C TOUYKH 3PEHUS
HOPM JIMTEPATYPHOTO SI3bIKA

Xopowo

BBICTABJISIETCS ITPU HETIOJIHOM OTBETE Ha JIBa BOIIPOCA U BEPHOM PEILICHUN
3a]1a4M [IPU 3TOM:
— oO0ydarouuiics Jaet OTBET, YIOBJIECTBOPSIOLINIA TEM K& TpeOOBaHUSAM,
9TO U JJIs1 OTMETKH «5», HO JomyckaeT 1-2 omuOku u 1-2 Hepodera B
MIOCIIEIOBATEIBLHOCTH U SI3BIKOBOM 0()OPMIIEHHH U3JIaraeMoro

YoBJ1eTBOPUTEIBHO

noJtydaeT oOy4aronuiics npu: 1) HEemoJHOM OTBETE Ha JBa BOMPOCca U
HEIOJHOM PEIICHUH 33]1a4M; 2) HEMIOJIHOM MM HEBEPHOM OTBETE Ha OJUH U3
BOIIPOCOB M HETIOJHOM PELIEHUH 3a/1a4uH; 3) HEBEPHBIX OTBETAX Ha JIBa
BOIIpOCA M BEPHOM PEIICHUH 3a]aul; 4) BEpHBIX OTBETaX Ha J[Ba BOIpoca U
HEBEPHOM PEILICHHUH 337a4d IPU ITOM:
- oOyuaromiuiics oOHapyKUBaeT 3HAHHE U TIOHUMaHNE OCHOBHBIX
MOJIOKSHUM JaHHOM TEMEI, HO:

— H3Jaraet Matepuay HEeMOJHO U JOMYCKAET HETOYHOCTH B ONPEJCICHUHI
MOHATHI U POPMYITHPOBKE MPABUI;

- HE YMEeT JIOCTaTOYHO TITyOOKO M JIOKa3aTeIbHO 000CHOBATH CBOU
CYXKJIEHUS U MIPUBECTH CBOU IPUMEPHI;

- W3Jaraer MaTepual HeMoCIe0BATeIbHO U JOMyCKAaeT OMMOKH B
SI3BIKOBOM O()OPMIICHUU U3TIaraeMoro

HeynoBJieTBopuTte1bHO

BBICTABJISICTCS IIPU HEBEPHBIX OTBETAX Ha JIBa BOTPOCA U HEBEPHOM
peLIeHUH 3aJa4U TIPU 3TOM:

- oOyuarouuiics oOHapy>KUBaeT He3HaHUE OOJIbIIEH YacTH
COOTBETCTBYIOIIETO BOIIPOCA, JOMYCKAET OIIMOKU B (POPMYIIUPOBKE
OIIPENETICHUN U IIPaBUJI,

—  HMCKaXalolllhe UX CMBICII, OECIIOPSI0YHO U HEYBEPEHHO M3JIaraet

MaTepua

B npoueHTHOM COOTHONICHMM OIICHKH (IO 4YeThIpEXOalbHOW CHUCTEME) BBICTABIIAIOTCS B
CJIENYIOLIUX JHAaINa30Hax:

«HEYIOBJIETBOPUTENBHO» - MeHee 75%
«yZIOBIETBOPUTENBHO» - 76%-85%
«xoporto» - 86%-92%
«oTIHYHO» - 93%-100%




OneHky, KOTOpbl€ BBICTABIIAIOTCA HA 3a4€TE€ C OLIEHKOW, KOpME 3HAHWH, YMEHMH U HaBBIKOB
oOyJaromuxcss yYUTHIBAIOT CTENEeHb C(HOPMHUPOBAHHOCTU Y MOCIEIHUX OOLIenpodecCHOoHaTbHON
komnereHiuu OIIK-2 — crmocoOHOCTh NPUMEHATh €CTECTBEHHOHAYYHBIE W OOLIECHH)KEHEpHBIC
3HaHUS, AaHATUTUYECKHUE METO/IbI B TPO(ECCUOHATLHON AEATEIbHOCTH.



