OueHo4Hble maTepuanbl Npu hopMmMpoBaHUM pabounx nporpamMmm
aucumnnuiH (moaynemn)

HanpaBneHue noarotoBku /
cneymnanbHOCTb:

Mpodunb / cneunannsaums: TeneKOMMYHUKALMOHHbIE CUCTEMbI U CETU KEeNEe3HOA0POKHOrO TPaHCnopTa
OvcumnnuHa: Odusuka

Cuctembl obecneyeHnss ABMKEHMS NOE340B

dopmMmupyembie KomneteHumm: OrlK-1
1. OnucaHue n0Ka3aTenel7|, KputepueB U LWLKan oueHnBaHuA KOMI'IeTeHLIVIVI.

lMokasaTenun n KpUTEPUN OLLEHMBAHNSA KOMMNETEHLINN

Ob6bekT YpPOBHU CHOPMMPOBAHHOCTH KpuTtepuin oueHnBaHus
OLEHKM KOMNeTeHuun pe3ynbTaTtoB 00y4YeHus
Obyuvatowuicsa Huskun yposeHb YpoBeHb pesynbTaTtoB 06yyYeHust
Moporosbii ypoBEHb He HWXe noporoBoro

MoBbILEHHbIN YPOBEHb
Bbicokuii ypoBeHb

LLkanbl oLeHnBaHNSA KOMNETEHLMI npn caayvye ak3amMmeHa uin 3adeTa C OLIEHKOM

HocTurHyTbin XapakrepucTika ypoBHsS CHOPMUPOBAHHOCTMU Lkana oueHnBaHus
YPOBEHb KOMMNeTeHLMI OK3aMeH 1M 3a4eT C OLLEHKOM
pesynbTarta
obyyeHus
Hunsknin Obyuatowuincs: HeynoBneTBopuTensHO
YPOBEHb -00Hapyxun npobenbl B 3HAHNSIX OCHOBHOTO y4ebHO-

nporpamMmHOro MaTepuana;

-A0NYCTWA NPUHLMNMANbHbIE OLWMGKM B BbINMOSTHEHUN
3agaHui, NpeayCMOTPEHHbIX NPOrpamMmmon;

-HEe MOXeT NPOAOIKUTL 00ydYeHrne Wnu NPUCTYNUTb K
npodeccnoHanbHoON AesTENbHOCTY MO OKOHYaHUU
nporpaMmmbl 6€3 AONONHUTENbHBIX 3aHATUIA NO
COOTBETCTBYHOLLEN ANCUMMIINHE.

MoporoBkbin Obyvatowuiics: YOoBneTBOpUTENBLHO
YpPOBEHb -0OHapyXun 3HaHWe OCHOBHOTO y4ebHO-NPOrpaMmMHOro

MaTepuana B 06bEéme, HeobxoauMoM Ang AanbHenLwemn

y4ebHomM n npegcroswen npodeccMoHansHom

OEeATenbHOCTY;

-CNpaBnseTcs C BbIMOMHEHMEM 3a4aHUN,

NpeAyCMOTPEHHbIX MPOrpaMmMon;

-3HaKoOM C OCHOBHOW nUTepaTypour, peKoMeHO0BaHHON

pabo4elt NnporpamMmmon ANCUUNIUHBI;

-0OMNYCTUIT HETOYHOCTU B OTBETE Ha BOMPOCHI U Npu

BbINOMHEHNW 3a4aHuin N0 y4eOHO-MporpaMMHOMY

matepuany, Ho obnagaet HeoOXoAMMbIMU 3HAHUSIMU A4S

UX yCTpaHeHus No4 pyKOBOACTBOM npenogasaTens.

MoBbiweHHbIn  [OByyatowmmncs: Xopouo
YPOBEHb - oBHapyXun nNonHoe 3HaHue y4ebHO-NPOrpaMmMHOro
matepuana;
-yCMeLIHO BbIMOMHWM 3a4aHus, NpegyCcMOTPEHHbIe
nporpamMmmonm;

-yYCBOMIT OCHOBHYIO NUTEpATypy, PEKOMEHAOBAHHYI0
pabo4yet NporpaMmMon ANCUMNITUHDI;

-nokasan cucTemaTUyeckuin xapaktep 3HaHuii y4ebHo-
nporpaMMHOro matepuana;

-cnocoGeH K CaMOCTOATENIbHOMY MOMOSTHEHWIO 3HAHWI MO




Bbicokuin
YPOBEHb

Obyuvatowuncs:

-0B6HapyXun BCECTOPOHHME, CUCTEMATUYECKNE U TNyDoKne
3HaHUA y4ebHOo-NporpaMMHOro marepuana;

-ymeeT cB06OHO BbINONHATL 3aaHust, NpegyCMOTPEHHbIE
nporpaMmmon;

-03HaKOMUIICS C AONOMHUTENBbHON NUTEPATYPOW;

-yCBOMIT B3aMMOCBSI3b OCHOBHbIX MOHATUI OUCLMMAVH U UX
3HadeHue ans npuobpeteHusa npodeccuu;

-MposiBUN TBOPYECKME CNOCOBHOCTM B NOHMMaHUN y4ebHo-
nporpaMmHoOro marepuana.

OTnunyHo

LLkanbl oLueHnBaHUSA KOMNETEHL MM npwn caadve 3adveta

HocTurHyTbIn

XapakTepucTuka ypoBHA CPOPMUPOBAHHOCTN KOMMETEHLWIA

LLikana oueHnBaHUs

YPOBEHb
pesynbTaTa
0o0yueHus
MoporoBbin Obyuatowuincs: 3auTeHo
YPOBEHb - obHapyXwun Ha 3a4eTe BCECTOPOHHWE, CMCTEMATUYECKME U TNybokue
3HaHWsA y4ebHO-NporpaMMHOro MaTepuana;
- gonycTtun HebonbLUMe ynyLeHNss B OTBETaX Ha BOMPOCHI,
CYyLLECTBEHHLIM 06Pa3oM He CHIKaKLLME UX Ka4eCTBO;
- AONYCTUN CYyLLECTBEHHOE YNyLLIEHNE B OTBETE Ha OAMH U3 BOMNPOCOB,
KOTOpoe 3a TeM ObIfo YyCTpaHEeHO CTYAEHTOM C MOMOLLLIO YTOYHSIHOLLMX
BOMNDOCOR:
Huakun Obyuatowuincs: He 3ayTteHo
YPOBEHb - BONYCTUI CYLLECTBEHHbIE YNYLLEHUsI NPy OTBETaX Ha BCE BOMNPOCHI
npenogasartens;
- obHapyxwun npobenel 6onee Yyem 50% B 3HAHMAX OCHOBHOIO y4ebHO-
nporpaMmmHoro matepuana
OnucaHuve Wwkan oLeHMBaHus
KomneTeHuumm oby4arowierocs oueHnBaeTcs cneayowmm obpasom:
MnaHnpyemebin CopepxaHue Lwkanbl oLeHUBaHWs
YPOBEHb OOCTUIHYTOrO YPOBHS pe3yrnbTaTta oby4yeHus
pesyrbraros HeynoBneTBopuTensHo |  Y4oBNeTBOPUTENBHO XopoLuo OTnuyHo
0cBOEHNA He 3auteHo 3auTteHo 3auTeHo 3auTeHo
3HaTb HecnocobHocTb O6yuatowuicsa O6yuatowuincs Ob6yuvatowuincs
obyvatowerocs crnocobeH AeMOoHCTpupyeT OeMOHCTpupyeT
CaMOCTOSATENBHO CaMOCTOATENbHO CMocoBHOCTL K CMocoBHOCTL K
NpO4EMOHCTPMpOBaTh | MPOAEMOHCTPMPOBaTh | CaMOCTOSITENIBHOMY | CaMOCTOSITENBHOMY
Hanuyne 3HaHWUIN Npu Hanuyne 3HaHWM Npu NPUMEHEHMIO NPUMEHEHMIO 3HaHWUN
peLleHnmn 3agaHunn, peLleHnn 3agaHunn, 3HaHWI Npun B BblOOpe crnocoba

KoTopble Gbinu KoTopble Gbinu peLLeHnn 3aaaHuid,

npeacTaBneHsbl npeacTaBneHsbl aHanornyHbIX Tem,
npenogasarernem npenopasartenem KoTopble
BMecTe ¢ obpasLom BMecTe C npeacTasnsn
NX peLleHuns. o6pasLom ux peLueHus. npenopasaTerns,
W npu ero
KOHCYIbTaTUBHOW
noaadepXKe B 4Yactu
COBPEMEHHbIX

npobnem.

peLleHus
HEU3BECTHbIX UNu
HecTaHOapTHbIX
3afaHun n npm
KOHCYNbTaTUBHOW
noaaepxke B 4actu
MeXAUCUUMINHAPHBIX
CBS3eNn.




YMeTb OTtcytcTBHE Y Ob6yuvatowuics Obyuvatowuincs Obyuatowuincs
obyuvatowerocs OEMOHCTpUpyeT NpoAeMOHCTpUpyeT OEMOHCTpUupyeT
CaMOCTOSAATENbHOCTU B | CaMOCTOSITENIbHOCTb B | caMocTosiTeNbHOE caMoCTOsITeNbHOE
NPUMEHEHWUN YMEHWUI NO | MPUMEHEHUMN YMEHUIA | MPUMEHEHWE YMEHWIA | MPUMEHEHUE YMEHWI
NCMNOSIb30BaHUIO peLleHns y4ebHbIX peLLeHns 3agaHni, peLueHus
METO[0B OCBOEHMS 3a[laHuin B NOMHOM aHarnornyHbIX Tem, HEeN3BECTHbIX UK
y4ebHOM UCUUNINHLI. COOTBETCTBMM C KoTopble HecTaHOapTHbIX
obpasuom, npeacrasnan 3agaHnn n npu
OaHHbIM npenogaBaTernb, KOHCYNbTaTMBHOW
npenogaBaTenem. M npwu ero noanepxke
KOHCYIbTaTUBHON npenogaeartens B
noagepxke B 4actm yacTu
COBPEMEHHbIX MEXANCUUMIMHAPHBIX
npobnem. CBSI3EMN.
Bnapetb HecnocobHocTb Obyuvatowmics Obyuvatowuincs Obyuatowuincs
CaMOCTOSATENbHO OEMOHCTpUpyeT OEMOHCTpUpyeT OEMOHCTpUpyeT
NPOSsiIBUTb HaBbIK CaMOCTOATENBbHOCTb B | CaMOCTOSAAITENbHOE CaMOCTOSATENbHOE
peLLeHns MOCTaBMEHHON | NPUMEHEHMM HaBblKa MO | NPUMEHEHNE HaBblka | NPUMEHEHNE HaBblka
3agaum no 3aaHunaM, peLLeHns 3agaHnm, peLueHus
CcTaHOapTHOMY 06pasLy |peLueHne KoTopbIiX ObINo| aHanornM4yHbIX TeM, HEeN3BECTHbIX UK
MOBTOPHO. rnokasaHo KoTophble HecTaHOapTHbIX
npenogasaTenemM npepcTaensn 3agaHui u npu
npenogaeaTenb, KOHCYNbTaTMBHOM
1 npu ero noaaepke
KOHCYbTaTUBHOM npenogaeartens B
noagepxke B 4actu yacTu
COBPEMEHHbIX MEXANCUUMIMHAPHbIX
npobnem. cBs3en

2. NMepeyeHb BONPOCOB M 3aAay K 3K3aMeHaMm, 3a4eTam, KypCOBOMY NPOEKTUPOBaHUIO, NabopaToOpHbIM

3aHATUAM.

MpumepHbIN NepeyeHb BONPOCOB K nabopaTopHbiM paboTam:
KomneteHuusa OIK-1:

1 cemecTp:

1. Yro Takoe namepeHve? Kakme Buapl UamepeHun Bbl 3HaeTe? YeM OHM XxapaKkTepusyTcs?

2. Yo Takoe norpelHocTb (owmnbka) nameperHna? Kakue Buapl NorpeliHocTen cywectByoT? MpuunHbl nx
BO3HWKHOBEHWS.
Y10 Takoe abcontoTHasa U OTHOCUTENbHAs owmMbKa? B kaknx eaguHMLax oHN 3mepsaTca?
AnropuTM BbIYUCIIEHMS OLLMBOK NPU MPSAMbIX Y KOCBEHHbIX U3MEPEHUSIX.
MpaBuna nsmepeHns ANnHbI C NOMOLLLIO LUTAHIEHLMPKYNSA 1 MUKPOMEeTpa.

2" 3akoH HbloToHa 1 ero dOpMYNNPOBKN.
YT0 Takoe KoHCepBaTMBHasA 1 AMccunaTuBHas cuctemsl? [NoHATUE NOTEHUManbHOro nons.
CdopmynupoBaTb 3aKOH COXpaHEHUs MeXaHUYECKON SHepru.

3
4
5.
6. [loHsTME CUnbl, MacChl.
7
8
9
1

0. CpeaHsas cvuna ygapa wapvka o pensc (BbIBOA).
11. Yro Takoe ygap? Ynpyrun n Heynpyrum yaaps.
12. KoaghdpuLmMeHT BOCCTaHOBIEHMS.
13. 3aKkoH coxpaHeHWs UMNynbCca U 3aKOH COXpPaHeHWs 3HeprMn ans abconioTHO ynpyroro yaapa.
14. 3aKkoH coxpaHeHWst UMNYNbCca U 3aKOH COXpaHeHWs aHeprun Anst abcontoTHO Heynpyroro yaapa.
15. CkopocTb Lapuka npy NPOXoXAEeHUN NONoXeHUs paBHOBeCUs (BbIBOA).
16. MOMEHT MHepuMn MaTepuanbHOW TOYKKW, TBEPAOro Tena.
17. MNMneyo cunbl. MOMEHT cunbl.
18. OCHOBHOW 3aKOH ANMHaMMKM BpaLlaTenbHOro ABWKEHUS TBEpPOOro Tena.
19. KnHeTnyeckas aHeprus n paboTta npv BpalatenbHOM ABUKEHWN.

20. Teopema LTenHepa.
21. NpeanbHbl ra3. YpaBHeHWe COCTOSHUS naearbHOro rasa.
22. BHyTpeHHsas aHeprusd, paboTa ngeansHoro rasa.

23. lNepBoe Ha4vano TepMoaMHaMuku. NMpUMeHUTL ero K nsonpoLeccam.

24. ApnabaTtuuecknii npouecc (l-oe Hayano, ypaBHeHue NyaccoHa).

25. lNokasaTtenb aguabartsl. Yncno creneHen csoboasl i, TennoemkocTn Coun Cy,.




26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.

67.
68.
69.
70.
71.
72.
73.

74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.

#ABneHns nepeHoca.

Mpupoaa BaAskocTU. pagneHT CKopocTuU.

YpaBHeHWe BA3KOCTM (3aKoH HbloToHa).

KoahduLmeHT BA3KOCTHM (BbIBOA pacHETHON hOpMYyIibl).

Yucno PenHonbaca. Bpemsa penakcauumm.

MexaHnyeckue 6eryLume BorHbI: nonepeyHsble N NPOAOMbHbIE.

YpaBHeHue GeryLien BOSHbI.

CkopocCTb MoNepeyHon 1 NpoaosibHOW BOSH.

CBs3b ANNHBI BOSHbI, CKOPOCTU W 4YacTOThl BeryLen BOsHsbl.

CTtosiume BOMHbI, X MPUHLMUMMANBHOE OTNMYME OT BCEX APYrUX BUAOB BOJH.

[MpoOBOAHMKM B 3NEKTPUYECKOM NOSeE.

OneKkTpoeMKOCTb MPOBOAHUKA.

KoHaeHcaTop. OnekTpoeMKOCTb MOCKOro KoHAeHcaTopa (BbIBOA).

OneKkTpoeMKOCTM napannenbHO 1 NocneaoBaTenbHO COeAUHEHHbIX KOHOEHCAaTOPOB.
SrnekTpuyeckas cxema no n3mMepeHnto EMKOCTU KoOHAEeHcaTopa (Ha3HayeHne BCEX NIEMEHTOB).
XapakTepuCcTUKM aNeKTpruyecKkoro Toka, 3akoH Oma B audpdepeHumnansHon gopme.
3amkHyTas anekTpudeckas uenb. 3akoH Oma B MHTerpansHoun copme.

3akoH [xoyns-JleHua B MHTerpanbHom dopme.

dusnyecknin cmbicn SC.

[MonesHas MOLLHOCTb, ee 3aBUCMMOCTb OT COMPOTUBMEHUS R. YCnoBue Makcumyma.
HanpspkeHHOCTb nong. NoteHuyunan. CBaA3b Mexay HUMM.

CuvnoBble 1 3KBUNOTEHLMArbHbIE MOBEPXHOCTM MO TOYEYHOro 3apsaa.

OCHOBHbIE 31EMEHTbI NIEKTPOHHO-MY4EBON TPYOKUN (YepTex).

CKopOCTb 9neKTPOHOB, NpoLLeALmMX BTOpon aHoA. Beisog dpopmynbl.

TpaekTopusa 3NeKTPOHOB B NPOCTPAHCTBE OTKITOHAIOLLMX MAACTUH.

Ovnonek. MNMnevyo gunonsa. 3NekTpU4ecKMin MOMEHT AMNONS.

ABneHne nonapusauum ananekTpuka. Bektop nonapusauun.

Pun3NYecKnit CMbICIT AUSNEKTPUHECKON NPOHMLLAEMOCTY BELLECTBA.

CerHeToanekTpukn, Ux OTNnYMs OT OCTanbHbIX OUINEKTPUKOB.

Mctepesnc. MokasaTtb Ha netne ructepesnca Ooor. (MK Pocr) Y Exoopy,

YTo Takoe MarHeTpoH? Ero cxema (Bug ceepxy).

lMoka3aTb Ha cxeme MarHeTpoHa HanpaBfieHWe BEKTOPOB:

U — CKOPOCTb 3J1EKTPOHA,

B — BekTOp MHAYKUMM Ans noboro HanpaBneHUs Toka,

F,, — cuna JlopeHua.

M300pa3uTb TpaeKTopu1Io SNEKTPOHOB B MarHETPOHE NpU pasnmnyHbIX 3HAYEHUSAX TOKOB B CONeHonae.
3akoH Amnepa.

Cwvna JlopeHua.

BekTop MarHUTHOM MHAYKLMW, HANPSHKEHHOCTb MAarHUTHOrO NOSS, MarHUTHas NMPOHULAEMOCTb Cpeabl.
3akoH buo-Casapa-Jlannaca.

Bektop mHaoykuum B marHuTHOro nons 6eCKOHEYHO ASIMHHOTO MPSAMOSIMHENHOrO NPOBOAHWKA C TOKOM |
(cpopmyna).

BekTop uHaykuun B MarHMTHOro nons Ans oTpeska NpoBOAHMKA C TOKOM (chopmyna).

BekTop uHaykuum B MarHMTHOro nons B LLeHTpe KpyroBoro Toka (popmyna).

fBneHne anekTpomarHuTHon nHaykumn. OnpegeneHuve. MNpasuno NeHua.

3akoH ®apapes, ero BbIBOA,.

ToKkM Npu 3aMblkaHUKN 1 pasMblikaHuK Lenu. AsneHne camoungykummn, 30C camonHaykuum (bopmyna).
MHOYKTMBHOCTbL KaTywWwKW. B3aumMHasa MHAYKTUBHOCTb KaTyLLUEK.

BuxpeBble TOKkM. BpegHbl oHM wnu nomnesHbl? [loyemy cepaedHuKM TpaHCHOpMaTopoB He AenaroT
CMMOLWHBIMN?

Kakve cBeToBbl€ BOSHbI ABNAIOTCA KOr€PEHTHLIMU?

NHTepdepeHums, onpeaeneHne.

eomeTpuyeckas n onTudeckas anvHa NyTu, onTMdeckas pasHOCTb XoAa, YCIOBUS MakCMMyMa U MUHUMYyMa.
YcTaHoBka Ansg «koneuy HeloToHa», xo nyyen B HeN.

lMpakTuyeckoe NpUMeEHEHNE ABMNEHUS MHTepdEPEHLUN CBETA.

[Oundbpakuus ceeTa, onpeaeneHue.

BHewHunn hoTtoadhdekT, onpeaeneHune.

YpaBHeHue coToadhdekTa.

3akoHbl hoToadpekTa.

YCTpoNCcTBO hOTOINEMEHTA.

MpuHUMN paboTbl POTOYMHOXMTENS.

OcobeHHOCTM TeMNepaTypHOW 3aBUCMMOCTU 3NIEKTPONPOBOAHOCTM MONYNPOBOAHUKOB.
OcobeHHOCTM TeMnepaTypHOWN 3aBUCMMOCTU 3IIEKTPOMPOBOAHOCTU METASOB.



MpumepHoe cogepxaHue pacyeTHo-rpadmyeckux pabotel PP Ne 1:
KomneteHuus OlK-1:

MMepBbI cemecTp:
1 3apgava: KameHb GpolleH BepTUKarnbHO BBEPX C HayarlbHOW CKOPOCTbIO U, :20MC. Mo ucTevyeHun, Kakoro

BpeMeHn HaxoguTcs Ha BbicoTe h=15x7? Hantm ckopocTb kKamHA Ha 3Ton BbicoTe. ConpoTuBNeHMEM BO3ayXxa
npeHebpeyb. MpuHATL g :;Loﬂ/z .
C
2 3apava: 3sykoBble konebaHus, umetowme vactoty v = 05«7y v amnnutyay A = 0,25mum , pacnpocTpaHaoTcs B

ynpyroit cpege. AnuHa sonHbl A = 70cm . HainTu: 1) ckopocTb pacnpocTpaHeHus BOMH; 2) MakcuMarnbHY CKOPOCTb
yacTuy, cpeapl.
3 sapava: [uck paguycom I =20fi Bpawaetcs cormacHo ypasHeHuio @ = A+ Bt+Ct®, rae A=3pao,

B=_1paa/, C:0,1P”0 3 OnpegenuTb TaHreHUmManbHoe, HOpMasibHOe U TMOJSIHOE a, YCKOPEHUs TOoveK Ha
4 c

OKPYXXHOCTU Ancka ans momenta spemenn t =10C .

4. 3apava: NnoTHocTb rasa p npu gasneHun p = 96 klMa n temnepatype t = 0°C pasHa 1,35 r/n. Haiitu monsipHyto
maccy M rasa.

5. 3agava: OnpenennTb JaBneHust p; 1 p, rasa, cogepxatlero N = 10° monekyn 1 umetowero obbem V = 1 cm’,
npu Temnepatypax T; =3 Kun T, = 1000 K.

6. 3apaya: K 6aTtapee ¢ O[C ¢ = 300 B BkntoueHbl ABa NITOCKUX kKoHAeHcaTopa emkocTamu C; = 2nd n C, = 3nd.
Onpegenutb 3apsa Q v HanpshkeHne U Ha nnacTvHKax KOHOEHCATOpPOB MpuW NocnefoBaTenbHOM M napaniesibHoM
coeguHeHMsX.

7. 3agava: [1sa 0AMHaKOBLIX 3apsPKEHHBIX LWapa Haxoaatca Ha pacctosHun F = 60cu . Cuna oTTankmueaHbs Fl

wapos 70-107° H . Mocrie Toro kak Lapbl MPUBENM B COMPUKOCHOBEHWE W yOANUMM APYr OT APYra Ha MpexHee

. -4
paccTosHWe, cuna oTTankvBaHbs Bo3pocna u crana pasHon F, =1,6-107 H . Bbluncnutb 3apsgsl g Uy,

KOoTopble GbINM Ha LWapax [0 UX COMPUKOCHOBEHUS. [uameTp WapoB cYATaTb MHOTO MEHbLUMM PacCTOSIHUS MeXay
HUMM.
8. 3ajava: OnekTpoH B HEBO3OYXXAEHHOM aToMe BOAOpoAa ABWXKETCS BOKPYr SApa Mo OKPYXHOCTM paguycoMm

r =53nm. BbluMCnUTb MarHUTHbLIA MOMEHT P,, 9KBMBAIIEHTHOIO KPYroBOro ToKa u MEXaHU4YECKMN MOMEHT M,

OEeVCTBYIOLLMIN Ha KPYroBOW TOK, €Cnn aToOM MOMELLEH B MarHUTHOE Mone, NMHUU MHOYKUUM KOTOPOro napansnenbHbl
NNOCKOCTN opBuThl anekTpoHa. MarHnTHas nHgykuma B nonsa pasHa 0,1Tn.

9. 3afjaua: JnekTpuyeckoe Monie cosnaHo ABymsi TouveuHbimu 3apsipamn Q =40nKn n Q, =—-10nKx,
Haxopawmmmcs Ha pacctosHum 0 =10cm apyr ot apyra. OnpeaennTb HaNPSHKEHHOCTL MOMSA B TOYKe, yAaneHHOoM
oT nepsoro 3apsaa Ha I, =12cu v ot BTOpOrO Ha I, =6CMm .

[MprMepHbIe BONPOCHI NO 3alUMTE KOHTPOMbHbIX paboT:
KomneteHuus OlK-1:

1. Kakne oCHOBHbIE 3aKOHbI U ABMEHMS UCNONb3YOTCA B JaHHON 3agave?

2. KakoB dhusnyeckun cmbicn 3agaymn?

. Pacckasatb xof pelleHus sagayu.

. Moyemy npu pelueHnn 3agaym ncnonb3yeTcsa onpeaeneHHas popmyna?
. Kak BbibupaeTtca copmyna ons peweHus sagaqm?

. MoxeT nu 6bITb Apyroe pelleHve 3agaqn?

. MOXHO nu MHTerpaneHoe pelleHne 3agadm 3aMeHuTb anddepeHumnanbHbIM?
. Kakne mopgenu ncnonb3yotcs npu pelleHun sagadm?

. Kakve gonyuwieHuna cgenaHsl npuy pelweHun 3agayn?

10. Kakas pa3amepHOCTb NpUMEHEHa NPV peLleHnn 3agaydmn?

11. MoxHo nu pelwnTb 3agady B gpyron cucteme, Hanpumep CIrC?

O©oO~NOO O~ W

lMprMepHbIe NpakTuieckme 3agaym (3agaHnsi) u cuTyauum
KomneteHuunsa OIK-1:

lcemecTp:

1. KameHb OpolueH BepTMKanbHO BBEPX C HayvarbHOW CKOPOCTbIO U =20MC. Mo ucTeYeHuM, Kakoro

BpemeHn Haxoautcst Ha Bbicote N =151 ? Haittn ckopocTb kamHs Ha 3Toil BbicoTe. CONpOTUBMNEHMEM BO3ayXxa
npeHe6peyb. MpuHATL ¢ :]'OVZ :
c



2. Mo ayre okpyxHoct pagnycom R =10m psuxeTtca Touyka. B HEKOTOPbI MOMEHT BPEMEHN HOPMarbHOe

YCKOpeHue ToukM a, = 4,9%2; B 9TOT MOMEHT BEKTOPbI MOJIHOFO U HOPMAJIbHOTO YCKOpPEHWUIA 06pasyoT yron
0 o
@ =60". HaitTn ckopoCTb U U TaHreHuuanbHoe yCKOpeHne . TOYKM.

3. Teno, 6polieHHoe ¢ 6allHN B rOPU3OHTaNbHOM HanpasneHun Co CKOPOCTbI0 U = ZOMC, ynarno Ha 3emrio

Ha paccTosHuMu S (0T ocHoBaHMK 6alwHW) BABoOe Bornbluem BbicoThbl h 6alHy. Hantu BeicoTy 6aLuHu.
4. Ouck paguycom I =20cm Bpawaetca cornacHo ypasHeHuio @ = A+ Bt+ Ct®, e A= 3pao,

ao ao
B=-1P 4 C=O,1p /3. OnpeaennTb TaHreHuuanHoe, HOPMaribHOe W MOMHOe a, YCKOPEHWUS TOYeK Ha
c

OKPYXXHOCTU Ancka ans momenTta spemenn t =10C .
5. BUWHT aapocaHeii BpaLaeTcs ¢ yactotort N = 360mun . CKOpOCTb NOCTYNATENBHOMO ABWKEHIS a3pOCcaHeit

paBHa L =54 KMq . C KaKoi1 CKOPOCTbIO U ABMXETCA OAMH U3 KOHLIOB BUHTA, €Cnv paanyc BuHTa paseH R =1u.

6. OnpegenuTtb gaBneHus p; U p, rasa, cogepxauwero N = 10° Mornekyn u nmetowero oévem V = 1 oM, npu
TemnepaTypax T; =3 Kun T,=1000 K.

7. Kakon obbem V 3aHMMaeT CMecCb asoTa mMaccom m; = 1 Kr U renuss Maccom m, = 1 Kr Nnpu HopMarsbHbIX
ycrnoBuax?

8. B 6annoHe BmectumocTbio V = 15 n HaxoguTcsi cmecb, cogepxawass m; = 10 r Bogopoga, m, = 64 r
BoAsiHOro napa n ms = 60 r okcuaga yrnepoga. Temnepatypa cmecu t = 27°. OnpeaenvTb OaBneHNE.

9. Kakylo ycKopsitoLLyo pasHOCTb noTeHumanoB U JOMmMKeH MPOWTM  3MEKTPOH, YTODObl MOMy4YnUTb CKOPOCTb U =
8 Mwm/c?

10. 3apsag paBHOMeEpHO pacnpegeneH no 6eckoHe4YHOW MIOCKOCTU C MOBEPXHOCTHOW  MnoTHocTbio O = 10
HKn/m2. OnpenenuTb pasHOCTb MOTEHUMArioB OBYX TO4YeK MOMisi, odHa M3 KOTOPbIX HaxoAWTCA Ha MfOCKOCTW, a
Apyras yganeHa ot Hee Ha pacctosHue a = 10 cm.

11. K 6arapee ¢ 34C ¢ = 300 B BkntouyeHbl ABa MMOCKMX KOHAeHcaTopa emkoctsmun C; = 2nd mn C, = 3nd.
Onpenenutb 3apag Q n HanpskeHne U Ha nnacTMHKax KOHO4EHCATOpOB NpW NocneaoBaTenbHOM U napannensHoOM
COeVHEHUsX.

12. Ha koHuax mMeaHoro nposoga AnuHowm | = 5 M nogpepxmBaeTcs HanpsbkeHne U = 1 B. Onpepenutb
NMOTHOCTb TOKAa | B MPOBOAE.

13.Mo TOHKOMY NPOBOAHMKY, U30THYTOMY B BUAE MPaBWUIIbHOMO LLIECTUYroflbHUKa co cTopoHon a =10 cM, naet
Tok | = 20 A. Onpegenntb MarHMTHYIO MHOYKUMIO B B LEHTpE LWeCTUyrosnbHuKa.

14. O6MOTKa coneHovaa COAEPXKWT [Ba Cros, NMOTHO Mpurerawwux Opyr K ApYyry BUTKOB nposoaa
anametpom d = 0,2 mm. OnpegenuTb MarHUTHYK MHAYKLMIO B Ha ocu coneHouga, ecnv no npoBoay maeTt Tok | =
0,5A.

15.B ogHOpOAHOM MarHUTHOM norne ¢ uHaykumen B = 0,01 Tn nomelleH npssiMon NpoBOAHMK AnvHon | = 20 cm
(nogBogswme npoBoga Haxoaatcs BHe nons). OnpegenuTb cvuny F, AEACTBYHOLLYO Ha NMPOBOLHUK, €CNX MO HEMY
TeyeT Tok | = 50 A, a yron ¢ mexagy HanpaBneHnem Toka U BEKTOPOM MarHUTHOW MHAyKuun paBeH 30°.

16. Pamka c TokoMm | =5 A cogepxuT N = 20 BUTKOB TOHKOro nposoga. Onpegenntb MarHUTHbIN MOMEHT P,
paMKu C TOKOM, eciniv ee nyiowagb S = 10cm?.

17. Mo Butky pagnycom R =10cm TeueT TOK | =50 A. BuTok nomeLleH B ogHOpoaHOe MarHuTHoe none (B
= 0,2 Tn). Onpenenutbs MOMEHT cunbl M, AeCTBYIOLLEN Ha BUTOK, ECIIN NMIOCKOCTb BUTKa cocTaBnseT yron ¢ = 60° ¢
TNIMHUSMW MHOYKLAN.

18. [poTOH BNeTen B MarHUTHOE Nose NepneHanKynsapHO NIMHUAM UHAYKLMW U onucan gyry paguycom R = 10
cMm. OnpefenuTb CKOPOCTb U MPOTOHA, eCnu MarHUTHas nHaykuma B =1 Tn.

19. Paguyc BTOpOro TemHoro kombua HbloToHa B oTpaxeHHoMm cBeTe I, =0,4 mm. Onpefenntb paguyc

RKpVBU3HbI NNOCKOBLINYKIOW MNH3bI, B3ATON OS5 ONbITa, €CfiM OHa OCBeLaeTcd MOHOXPOMaTUYEeCKMM CBETOM C
AnnHom BomHbl A = 0,64 MkM.  [125 MMm]

20.Ha nnactuHy ¢ wenbto, wnpuHa kotopon a= 0,05 mm, nagaeT HOpMarbHO MOHOXPOMAaTUYECKUN CBET C
aonvHon BomHbl A = 0,7 MkMm. Onpegenutb yron ¢ OTKMOHEHUSI Iy4yeln, COOTBETCTBYHOLLWMA nepsomy
ONPaKLMOHHOMY MaKCUMyMYy.

21.[0ndpakumMoHHasa peLueTKka, ocBellleHHas HopMarbHO NajatolmMM MOHOXPOMAaTUYECKUM CBETOM, OTKIOHAET
CMEeKTp TPEeTbero nopsiaka Ha yron @, = 30°. Ha kakom yrong, OTKIIOHSAET OHa CMeKTP YeTBepTOoro nopsgka?

22.Yron nNpenomrieHus rnyya B XWUAOKOCTU i» = 35°. OnpegenvTb nokasaTenb NPenoMeHus 1 XUaKocTu, ecrnu
N3BECTHO, YTO OTPaXKEHHbIN MYyYOK CBETa MakCUMarnbHO NONAPU30BaH.

23.Bbluucnuntb AnvHy BosHbI e bponns A ansa anekTpoHa, npoleflero YCKOpSALWY pa3HOCTb NOTEHUManos
U=225B.

24. BblumcnnTb ANUHY BONHbI Ae bponna A, ons npoToHa, ABMXYLLErocs co CKopocThio U = 0,6 ¢ (¢ - CKOpPOCTb
cBeTa B Bakyyme). OUueHUTb C MOMOLLIbIO COOTHOLLIEHUST HEONPEeAENEHHOCTEN MUHUMATTbHYIO KMHETUYECKYIO SHEPIUI0
TmindNEKTPOHA, OBWXKYLLErocst BHyTpu cdepuyeckon obnactu  gnameTtpom d = 0,1 Hm.



[MprMepHbIN NepeyeHb BOMPOCOB K 3a4eTy:
KomneteHuus OlK-1:
1 cemecTp:
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13.

14.
15.

16.

17.
18.
19.

20.
21.
22.
23.
24.
25.

26.
27.
28.
29.

30.

31.
32.

MexaHuka

MaTtepuanbHag Touyka. Cuctembl otcyeTa. KuHematumka noctynatenbHoro AsmxeHus. Tpaektopus. [yTb.
CpepnHsist ckopocTb. MrHoBeHHasi CKOpOCTb.

CpepnHee yckopeHue. MrHoBeHHoOe yckopeHue. KacateneHoe n HopmansHoe yckopeHue. PaBHomepHoe 1
paBHOYCKOPEHHOE OBWIKEHME.

[BwkeHne Tena, 6POLLEHHOrO NOA YriioM K FOPU30HTY.

Buabl B3anumogencTeun B npypoge. XapakTepucTuku HEKOTOPbLIX CUMl: Cuia TAXECTU U BEC Tena, Cunbl
TPEHWs 1 ynpyrocTu.

MNepBbIt 3akOH HbtoTOHa. VIHepuunanbHble cucteMbl oTcyeTa. NMpumeps!.

BTopoi 3akoH HetoToHa. [uddepeHumnansHasa popma BToporo 3akoHa HetoToHa. TpeTuin 3akoH HbloToHa.
"paHnLUbl NPUMEHMMOCTM 3aKOHOB HbtoToHa. CnoxeHne cun.

OnpepneneHne mexaHndeckon paboTbl (NOCTOSAHHOM U MeHsLencs) cunbl. ['padudeckoe npeacraBneHne
paboThbl.

KuHeTnuyeckas aHeprusi. CBA3b KMHETUYECKOMW 3HEeprumn ¢ paboTon. Mpumepsi.

KoHcepBaTtuBHble cunbl. [1oTeHumnaneHoe none. MNoTeHunansHas aHeprusa n ee cBa3b ¢ paboTomn.
MoTeHumanbHasa 3Heprus Tena B nose TshHkecTn 3eMnn. SHeprust CKaTon NPYXMHbI.

MexaHu4yeckast aHeprus. 3akoH COXpaHeHUs MexaHu4eckow aHeprun. Npumepsl.

KnuHemaTuka BpallaTenbHOro ABMKEHMS. YTIOBOE NnepeMeLLleHne, yrioBasi CKOPOCTb U YIIOBOE YCKOPEHME.
BekTopHbIV XxapakTep Benu4ymH. YactoTa n nepunog BpaLleHus.

OnpepgeneHne momeHTa cunebl. MNMnevo cunbl. OCHOBHOE ypaBHEHWE AMHAMUKM BpaLLaTEbHOIo ABMKEHNS.
MoMeHT nHepumn abcontoTHO TBEPAOro Tena (BblYMCIIEHUS MOMEHTOB UHepLMK). PU3NYECKUA CMbICTT
MOMeHTa uHepuun. Teopema LUterHepa.

OnpepneneHne MoMeHTa umnynbca. 3aKkOH COXpaHEeHUa MOMeEHTa nMmnynsca. Mprumepsi.

KuHeTnuyeckas sHeprusi Bpallatowerocs tena. Pabota npu BpaliaTenbsHOM ABMXKEHUWN. DHEPrns KaTaLerocs
umnuHgpa.

MoctynaTbl SnHWTENHA. lNpeobpasoBaHusa JlopeHua. Cneacteusa us npeobpasosaHuii JlopeHua.
OaHOBPEMEHHOCTb.

Cnepncteus 13 npeobpasoBaHuii JlopeHua. JlopeHLeBO cokpalleHme ANNHbI.

Cnepncteusa 13 npeobpasoBaHui JlopeHua. 3amenneHune BpemeHu. ViHtepsarn.

PenstusucTtckas guHamuka. PensituBmcTtckasi Macca. BsaanmocBsA3b SHeprumn n maccei.

TepmoguHammka

OcCHOBHOE ypaBHEHME MOEKYNSPHO-KMHETUYECKON TEOPUN MAEanbHOro rasa.

MpeanbHbin ras. Ma3oBble 3akoHbl. YpaBHeHne MeHaeneeBa-KnaneripoHa.

3akoH Makceenna ang pacnpegeneHvus MOneKkyn rno CKOPOCTAM.

BapomeTpunueckasa popmyna. Pacnpenenenue bonbumaHa.

Yucrno cteneHer cBoboabl. 3akoH bonbumaHa 0 paBHopacnpegeneHum aHeprum nNo cteneHsim ceoboppl.
BHyTpeHHsi aHeprus ngeansHoro rasza. Pabota rasa npu pacwumnperHun. PaboTa rasa npu pasnuyHbixX
npotieccax.

MepBoe Hayano TepmogMHamMukn. NpMMeHeHne NepBOro Havana TepMoguHaAMUKN K M30MPOLIECCaM.
TennoemkocTb ra3oB. YpasHeHne Mawnepa.

Kpyrosow npouecc. Obpatumelivi, HeobpaTumein npouecc. Linkn KapHo n ero Krig.

Cratuctnyeckme 3akoHOMEPHOCTW pacnpeaeneHnst Morekyn rasa no oobemMy. QHTponusa n ee
CTaTUCTMYECKOE TOMKOoBaHWE. VI3MeHeHne aHTponuu. PacyeT nsamMeHeHus SHTPONun npu pasnuyHbiX
npotieccax.

Baanmogenctaune monekyn. YpaBHeHUe COCTOSIHUS pearnbHOro rasa. /1sotepmel peanbHoro rasa.
BHyTpeHHsa aHeprusa peanbHoOro rasa.

ONEeKTPUYECTBO U NOCTOSHHbIN TOK

3akoH KyroHa. MpumeHeHne 3akoHa KynoHa B criydae HETOYEYHbIX 3apsikeHHbIX Ten.

OnekTpuyeckoe none. HanpsikeHHOCTb anekTpocTaTuyeckoro nons. MpuHumn cynepnosunumm. Cunoeble
TMHWW.

33.CmelleHne (MHOYKUKMS) anekTpocTatmdeckoro nons. MNMoTok BekTopa cmelleHus. Teopema OcTporpaackoro-

laycca ans anekTpocTtatuyeckoro nons. NpumeHexune Teopembl OcTporpagckoro-laycca gnsa pacyeta
3MNeKTpoCcTaTUYECKOro nons 6ecKoHeYHOM PaBHOMEPHO 3apsiKEeHHOMN cadepbl.

34.Teopema OcTporpagckoro-laycca ans anekTpocTaTtMyeckoro nons.

35.

MpumeHeHune Teopembl OcTporpagckoro-laycca ans pacdera aneKkTpocTaTuy4eckoro nonst 6eckoHe4YHon
paBHOMEPHO 3apSKEHHOW MSIOCKOCTH.

36.Teopema OcTporpagackoro-Faycca Ansa aneKkTpocTaTnyeckoro rnons.

37.

MpumeHeHne Teopembl OcTporpaackoro-Faycca ans pacyeTta aNeKkTpocTaTU4ecKoro nosst 6eckoHeYHom
pPaBHOMEPHO 3apshKEeHHOTO Luapa.
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PaboTta cun anekrpocTtaTM4eCckoro nong no nepemeLlleHuto 3apsaaa. Linpkynsuma Bekropa HanpsikeHHOCTH
3NeKTpoCcTaTUYECKOro nons.

MoTeHuman anekTpocTaTU4eCcKoro nons. SKBUMNOTEHLNanNbHbIE NOBEPXHOCTMU.

B3anmocBA3b HaNpsPKeHHOCTU U NoTeHLMana. BaaumHoe pacnonoxeHne CUoBbiX NUHUA U
9KBUMOTEHLMANbHbIX MOBEPXHOCTEN.

Bugbl ananektpukos. Bektop nonspusauun. Ananekrpnyeckas BOCNPUMMUYNBOCTb

OnekTpryeckoe nore B AvanekTpuke. [Ananekrpnyeckas NpoHNLIAEMOCTb M ee CBA3b C BOCMPUNMYNBOCTLIO.
lMpoBOAHUKM B anekTpocTatmyeckom none. KoHageHcaTopbl. QNeKTpoeMKOCTb MNII0CKOro KoHAeHcaTopa.
OHeprusi cMcTeMbl 3apsiA0B. JHEPIUS 3NEKTPOCTATUHECKOTO NONS.

XapaKkTepuUCTUKM NOCTOSAHHOTO ToKa. [noTHOCTb Toka. 3akoH Oma B AnddepeHumnansHon gopme.
ConpoTtmBneHne NpoBOAHUKOB

3akoH OMa ang yyacTtka uenu 1 Ang norHomn uenu. 3nekTpoasmnxkyLlasa cuna uCTovHmKa Toka.

MpaBuna Kupxroda ans pacyeTta anekTpuyecknx Lenen.

Pabota n mowHocTb Toka. 3akoH [hxoynsa-fleHua.

Knaccuueckas Teopus anekTponpoBOgHOCTHU.

Bonpocsbl k ak3ameHy OlMK-1
MarHuTHOe none
HanpsokeHHoOCTb MarHuTHoro nond. 3akoH buo-Caeapa-Jlannaca. [lNpumeHeHne 3akoHa bBwuo-Casapa-
Jlannaca ans pacyeTta MHAYKUUW MarHMTHOIo Nonst 6eCKOHEeYHOro, NPSIMOro NPOBOAHUKA C TOKOM.
3aKkoH MONHOro Toka (TeopemMa O UMPKyNnsauMu BeKTopa MHAYKUUW MarHUTHOro nons). lNprvmeHeHne 3akoHa
NOMHOro TokKa Ans pacyeTta nons 6ecKoHeYHO ANWHHOTO corneHouaa. MoTok BeKkTopa MarHUTHOW UHAYKLMK.
Teopema OcTtporpagckoro-lraycca gns MarHUTHOro nons.
Cwuna JlopeHua. [IBmxeHne 3apsikeHHON YacTuLbl B MarHUTHOM nore. OdpdekT Xonna.
Cwvna Amnepa. B3anmogenictene napannernbHbIX TOKOB.
MarHuTHble MOMEHTbI 3NEKTPOHOB 1 aTOMOB. luamarHetuam. MarHeTuku.
Bektop HamarHuyeHHocTW. MarHuTHasa BocnpumMMmumBoCTb. [ua-, napa-marHetvku. MarHuTHoe none B
BellecTBe. MarHuTHasa npoHuLaeMocTb. PeppomarHeTuku.
ABneHus anekTpomarHuTHON nHAykuun. Beieoa 3akoHa ®apages-JfleHua. Mpaswuno NeHua.
Camoungykuus. MHayktmBHoCTb. VHAYKTMBHOCTL ©6ECKOHEYHO AOSIMHHOMO COofeHouaa.OHeprusi MarHUTHOMoO
nons. O6bemMHas NIOTHOCTb SHEPruun.
Cuctema ypaBHeHuii Makceenna. 3HadeHne Teopumn Makceenna.

a. KonebaHus
lapmoHunyeckne konebaHmss UM UX  XapakTepucTuki. KuHemaTtmka rapmoHuYeckux — KonebaHwn.
OnddepeHumnanbHoe ypaBHEHWE TapMOHUYECKMX KonebaHui. OSHeprus rapmMoHMYeckux konebaHun
(MexaHN4ecKnx 1 aNeKTPUYECKnX).
OnddepeHunanbHoe ypaBHEHUE TAapPMOHUYECKMX KorebaHui MNPYXUHHOTO U PU3NYECKOrO MasiTHUKOB.
Mepuropg konebaHun 3TUX MasiTHUKOB.
"apMoHunyeckne konebaHus B konebatensHOM KoHType. ®opmyna TomcoHa.
OudbdbepeHumnansHoe ypaBHeHME  3aTyXaloWUX MeXaHUYeckux wu 3NEKTPUYECKMX  KonebaHui.
Jlorapudmudecknii oekpeMeHT 3aTyxaHus.
OnddepeHunanbHoe ypaBHEHNE BbIHYXAEHHBIX MexaHWdeckux konebaHum n ero pelleHne. PesoHaHCHbIe
KpuBbIE.
MepemeHHbIN TOK. [NonHOe conpoTuBneHne Lenu nepemeHHoro Toka. lNocnegosarensHoe 1 napannensHoe
coeguHeHue.
CnoxeHue konebaHuin OQHOrO HanpaBneHUs OOUHAKOBOW 4acToThbl. BekTopHble gnarpammbl. Crnoxenue
konebaHui ogHoro HanpaeneHus. buenns. CnoxeHue B3avMHO NepneHAuKynspHbIX kKonebaHwun. Purypbl
Jluccaxy.
BonHoBble npouecchl. MpogonbHble U nonepeyvHble BOMHbI. YpaBHeHue Oeryuiert BOMHbl. BonHoBoe
ypaBHeHue. BonHoson nakeT. 'pynnoBas cKopoCThb.

a. BornHoBas u kBaHTOBas onTuka. KBaHTOBas MexaHuka
OneKTpOMarH1THbIE BOSHbI. XapakTepUCTUKM CBETOBbIX BOSTH. IHTEHCUMBHOCTbL CBETOBOW BOHbI.
KorepeHTHOCTb CBeTOBbIX BOMH. WHTepdepeHumss cBeTa OT [OBYX WCTOYHUKOB. WHTepdepeHUMOHHble
yCcroBsusi Ang pasHocTu das 1 pasHoCTM XoAaa.
MeToapbl HabnoaeHus nHTepdepeHLMmn ceeTa (6unpuama ®peHens, onbiT KOHra)
WHTepdepeHUnss B TOHKUX NreHkax. BouiBog copMynbl Ans ONTUYECKOW PasHOCTU XoAa nyder B TOHKOW
nneHke.
Bugbl andppakummn. MNpuHumn TonreHca-®peHens. Metog 3oH ®peHens. Oudpakumsa cBeta Ha Kpyriiom
OTBEPCTUN, OT KPYrIoro Aucka, Ha y3kon Lenu, Ha AngpakunoHHoOn peLeTke.
Oundpakuma peHtreHoBcknx nyyven. Ycrnosue Bynbda-Bparros. MNpumeHeHne andpakuum peHTreHOBCKOro
N3Ny4eHuns.
EctecTBeHHbI M NonsApu3oBaHHbIN cBeT. 3akoH bpioctepa. 3akoH Mantoca. Monspusauua ceeta npu
ABOMHOM nyyenpenomneHuun. Juxpousm. Npuama Hukons. OnTudeckas akTUBHOCTL BeLLecTBa.



25. XapaktepucTuku Tennosoro usnydeHus. 3akoH Kupxroga. 3akoH CtedaHa- bonbumaHa. 3akoH cMmelleHus
BuHa. 3akoH Panes —[xuHca. YnbTpadumoneTtoBas katactpodpa. ®opmyna lNnaHka. 3akoHbl TennoBoro
N3nyyeHns u ux nonyyeHue ns opmynsl NnaHka.

26. 3akoHbl doToahdekTa. BonbTamnepHas xapaktepuctuka oToToKa. 3agepxmBarownin noteHuman. Tok
HacbiweHns. PaboTta Bbixoga. YpaBHeHne JnHWTeHa ans  d¢otoadpdekrta. KpacHas rpaHuua
doToadpdekra.

27. ®oToHbl. [laBneHue cBeTa . Adhdekt KomnToHa. KopnyckynspHO-BOSIHOBOW oyann3M CBeTa.

28. OnbIT Pesepdopaa. MNoctynatbl bopa.

29. KopnyckynsipHO-BOMMHOBOW  Ayanu3aMm  BewlectBa. [nuHa BonHbl Ae-bponnsa.  3kcnepyMeHTanbHble
AoKasaTenbCTBa BOSTHOBbIX CBOMNCTB YacTuL,.

O6pasel, aKk3ameHaLMoHHOro bunera

JABI'VIIC
AKk3ameHaLnoHHbIN 6uneT Ne 1

Kadbeapa no gucumnnuHe «dPusnkar» «YTBEpKAAO»
(k911) ®dusmnka n TeopeTnyeckas Ans cneunanbHocTy z 23.05.05 Cuctembl 3aB. kacbeapon

MexaHuvKa obecneyeHns ABMKEHS N0e3/0B WMBaHoB B.W., kaHg. dous.-mar.
1 cemecTtp, 2022 /2023 _y4ebHbIV Mpodunb/cneumnanmsauyma HayK, OOLEHT

roa TenekoMMYHMKALMOHHbIE CUCTEMbI U CEeTU «__ » 20 r.
KEeNe3HoA0POXKHOro TPAaHCNopPTa

1. Bonpoc MarHutHoe norne u ero xapakrepucTtuku. (OMMK-1).

2. Bonpoc OnpegenuTb aHepruio € poTOHA, MCMYCKAaeMOoro Mpu nepexone dnekTpoHa B atome BOAopoda C
TPEeTbero 3HepreTU4eCcKoro ypoBHsi Ha ocHoBHow. (OrlK-1)

3. 3agava (3agaHue) Ha noBepxHOCTb MeTanmna nagaet MOHOXPOMaTUYECKUA CBET C ANIMHOWN BOMHbI A = 0,1 MKM.
KpacHas rpaHunua dotoacpdekta Ay = 0,3 mkm. Kakas gonsa sHeprum coToHa pacxogyeTcsi Ha cooblieHue
3NEKTPOHY knHeTudeckon aHeprum? (OlK-1).

MpumeyaHne. B kaxgom 3k3ameHauuoHHOM BuneTe OOMmKHbI NPUCYTCTBOBaTb BOMPOCHI, CMOCOGCTBYHOLLMX
dopmMUpoBaHmMIo y 0byyatoLerocs BCeX KOMMNETEHUUIN NO AAHHOW AUCLMMINHE

3. TecTtoBble 3apaHusa. OueHKa No pe3ynbTataM TECTUPOBAHUA.

3.1. NpumepHble 3agaHna TecTa

3apaHue 1 (OlK-1)

BbibepuTe NnpaBunbHbI BapuMaHT oTBETa.

Ycnosue 3agaHus: NocnegoBaTtenbHOCTb B NOPsiAKe BO3pacTaHus paguyca
1: anekTpoH

2: aapo atoma

3: aTom

4: monekyna

3apaHue 2 (OlMK-1)

MocnenoBaTenbHOCTL B NOPSAKE BO3pacTaHWs ANUTENbHOCTM
e

MKC

MC

c

MWH

yac

QAN 2

3apanune 3 (OlK-1)
Ha pucyHke BEKTOpP MFHOBEHHOW CKOPOCTU TOYKU NpU ee ABUXEHUU Mo Kpuson AB aTo:
1. BekTop 1 3
2. Bektop 2

3. Bektop 3 3

4. Bektop 4

5. HET NpaBWUMbLHOrO OTBETA *

3apaHue 4 (OlK-1)

YKasaTb NpaBuUnbHbIA OTBET

Lnkn KapHo:

1. CocTOouT U3 ABYX M30TEPM U OBYX 1306ap
2. CocTouT 13 OABYX M30X0p U ABYX M300ap

3. CocTouT 13 OBYX U30TeEpM 1 ABYyX agnabar




4. 3TO Kpyrosou npowecc

3apaHue 5 (OlK-1)

MocnepoBaTenbHOCTb B NOPsiike BO3pacTaHUs ANMTENbHOCTH
MocnepoBaTenbHOCTL B Nopsiike BO3pacTaHus

1: MmlMNa

2:MNa

3: klNa

4: MMa

3aganune 6 (OlK-1)

YkasaTb npaBuribHbIA OTBET

Linkn KapHo:

1. CocTouT 13 AByx U3otTepm 1 AByx nsobap
2. CocTonT 13 ABYX N30XOp U ABYX nsobap

3. CoctonT 13 OBYX NU30TepM 1 AByX aguabar
4. 3T0 Kpyroeon npoecc

3aganune 7 (OlK-1)

MocnenoBaTenbHOCTL B NMOpsiAKe BO3pacTaHWs TBEPAOCTM MaTepuana
: nap

: )KMOKOCTb

: cTanb

: anmas

: HQHOKOMMO3WTHbIE MeTarnfMyYeckme NoKpbITUS

AR WN =

3apaHwue 8 (Ol1K-1):
CooTBeTcTBME Mexay sungamu konebaTenbHbIX CUCTEM U UX nepunogamm

MPY>XUHHBIN MaSTHUK m
T=2rx,—
k
dusnyecknin MasTHUK J
T=27|—
mgl
KonebaTenbHbIN KOHTYP T=2zJLC
MaTemaTnyeckuin MasTHUK To2 \F
=27 |—

3apaHue 9 (Ol1K-1):

BBecTn npaBunbHLIN OTBET C KNasmaTypbl

MepBuryHasa obmoTka TpaHcdopMaTopa nmeeT w;=10000 BUTKOB NPOBOAA U BKMOYEHA B CETb MEPEMEHHOIO TOKa C
HanpsbkeHnem U;=700 B. Yncno BUTKOB BTOPUYHOM OOMOTKM W,, €CNN ee conpoTuerieHne r=1 Om, HanpshkeHue Ha
KoHuax U,=4 B, a cuna Toka B Hel |=1A, 6yaeT paBHo:

3apaHue 10 (OK-1):

YKkasaTtb npasuIibHbIN OTBET

3aKoH COXpaHEeHUs1 ANEKTPUHECKOro 3apsifa:

1. B 3aMKHYTOW CUCTEME SHEPrUsl 3apsi0B OCTAETCs MOCTOSHHOM

2. B NtoBOW 3NEKTPUHECKN N3ONMPOBAHHON CUCTEME CyMMa 3apsiioB OCTAETCst MOCTOSIHHOM
3. B MHepuManbHbIX CUCTEMAX OTCYeTa CyMMa 3apsijoB OCTAETCs MOCTOSIHHOWM

4. 3apsa CMCTEMbl He 3aBUCUT OT CKOPOCTU ee ABMKEHUS

3apaHue 11 (OlK-1):

YkasaTb npaBusbHbI OTBET

Cwuna, gencTBytoLLast Ha 3apsad, ABVXKYLLMACA B MarHUTHOM rone,
1. oBGpaTHO NponopuuoHanbHa ero CKOpoCcTH

2. He 3aBMCUT OT ero CKOpoCTHn

3. nponopumMoHanbHa KkBagpaTty ero CKOpocTu

4. npsAMO NpornopumoHanbHa ero CKopocTu

BapaHue 12 (OlK-1):

YKaxnte npaBuibHbIA OTBET

[nanekTpuk oTnn4yaeTcs OT NPOBOAHMKA TEM, YTO

1. B HEM He BO3HUWKAET pasaerieHusl 3apsiioB B 3NIEKTPUYECKOM rone
2. OH COCTOUT U3 HENTParibHbIX MOMEKYI, a NPOBOAHWUK U3 NOHOB

3. OH He oKa3blBaeT BfMsiHME Ha BHELLUHeEe 3NeKTpuyeckoe none



4. B HEM NPaKTUYECKN HET CBOOOAHLIX 3M1EKTPOHOB

3apaHue 13 (OlK-1):

YkasaTb npaBusbHbI OTBET

[uncnepcusa ceeTa - 3TO

3aBMCMMOCTb MoKasaTens NPenoMeHns BewwecTsa OT YacToThbl CBETA
3aBMCMMOCTb MoKasaTens NPenoMneHns OT BellecTBa

3aBMCMMOCTb (Pa30BOWN CKOPOCTM CBETOBbLIX BOSH OT 4acToThbl CBETa
3aBMCMMOCTb CKOPOCTY CBeTa OT cpeabl

HeT BEepHOro oTBeTa

arON=

3aganune 14 (OlK-1):

YKkasaTb npaBusbHbI OTBET

TennoBoe M3ny4yeHne copepLlaeTcs

3a CYET 3HEepruu, BbiAENALWENCS NPU XUMUYECKON peaKLmm
3a cYeT BHYTPEHHEN 3Heprun Tena

3a CYET SHEepPrum BaneHTHbIX 3NEeKTPOHOB

3a cYeT NIOMUHECLIEHLINN 3MEKTPOHOB

HeT NpaBUNIbHOIO OTBETA

g~

MonHbLIN KOMNIEKT TECTOBLIX 3adaHWiA B kKopnopaTuBHoOW TecToBow obonouvke ACT pasmelleH Ha cepsepe YUT
OBIYTC, a Takke Ha canTe YHuBepcuteTa B pa3gene COO OBIYTC (obpa3oBaTtensHas cpea B IMYHOM KabuHeTe
npenogasartens).

3.2. CooTBeTCcTBUE Mexay 6anbHOM U PENTUHIOBOW CMCTEMAaMU OLIEHUBaHWUS 3HAHWUN, YMEHWIA, HABbIKOB U (1K)
onblTa AeaTeNnbHOCTW, YCTaHaBNMBaEeTCa NOCPEACTBOM crneaywen Tabnmupl

BEHb
O6bekT MokasaTenu oueHnBaHusA Ypose
OueHka pes3ynbTaTtoB
OL/EHKM pe3ynbTaTtoB 00y4YeHus
0byyeHus
60 6annoB n meHee «HeypoBneTtsopuTensHO» Hun3kmin yposeHb
. 74 — 61 6annos «YOOBNETBOPUTENBHO» [NoporoBbii ypoBEHb
Ob6yuvatowuics =
84 — 75 6annos «XopoLuo» [MoBbILWEHHbIN YPOBEHDb
100 — 85 6annos «OTANYHO» Bbicokuii ypoBeHb

4. OueHkKa oTBeTa oby4aroLlerocss Ha BOnpochl, 3agadvy (3agaHue) ak3ameHaLMOHHOro buneTta, 3a4eTa,
KYPCOBOIO NPOEKTUPOBaHMUS.
OueHka oTBeTa 06y4aloLLerocst Ha BONpOoChl, 3agavy (3agaHue) akdameHaunoHHOro buneTa, 3aveta

Cop,epx(ane LKasnbl oueHnBaHuA

AnemeHTbl OLeHMBaHMS HeynoosneTtBopuTensHO | YA0BNETBOPUTENBHO XopoLuo OTnnyHo
He 3auTteHo 3auteHo 3ayteHo 3auTeHo
CooTeeTcTBME oTBeTos |I1onHOE 3HauunTenbHble HesHaunTenbHble  [MonHoe
hopMynMpoBKam HecCooTBETCTBUE MO NnorpeLuHoCcTH norpeLuHocTn COOTBETCTBME
BOMPOCOB (3adaHui) BCEM Bonpocam
c MNonHoe 3HauuTensHoe HesHaunteneHoe |CooTtBeTcTBME
TPYKTYPa, HecooTBeTCTBME HEecCoOTBETCTBME HECOOTBETCTBUE KpUTEpUIO Npun

nocnegoBaTtesibHOCTb U

Kputepuio. KpUTepuio KpUTEpuio oTBeTe Ha Bce
norvika oteeta. YmMeHune
BOMPOCHI.

YeTKO, NMOHATHO,
rpaMmoTHO 1 cBo6OaHO
nanaratb CBOW MbICIN

lNonHoe He3HaHue MmetoT mecTo MmetoT mecTo MNonHoe

HOPMAaTUBHOW K CYLLECTBEHHbIE HecyLleCcTBEeHHblE |cooTBeTCcTBUE

npaBoBoi 6a3bl U ynylieHnsa (HesHaHue |ynywieHus u AaHHOMY KpUTepuio
3HaHWe HOPMATUBHBIX, |cneynarnbHOil oonbluer Yyactu 3 He3HaHue OTBETOB Ha Bce
NPaBOBbLIX JOKYMEHTOB  nyTepaTypbl AOKYMEHTOB U OTOENbHbIX BOMpPOCHI.
n cneunanbHon cneuunanbHom (eanHWYHbIX) paboT
nutepartypebl nutepatypsbl no 13 yncna

Ha3BaHuio, obsasaTenbHou

coaepxaHuio U 1.4.). [nuTepatypbl.




YMeHue yBA3biBaTh
TEOpWIO C NPaKTUKON,

B TOM 4uMcre B obnactu
npodeccuoHarnbHON
paboThl

YMeHune cBasaTb TEOPUIO
C npakTukon paboTtbl He
nposiBnsieTcs.

YMeHue cBdA3aTb
BOMPOCLI TEOPUU U
NPaKTUKK
NposiBrsieTcs peako

YMeHue cBd3aTb
BOMPOCLI TEOPUMN 1
NPakTUKn B
OCHOBHOM
nposiBnsieTcs.

MNonHoe
COOTBETCTBMUE
OaHHOMY
KpUTEpPUIO.
CnocobHocTb
WHTErpmMpoBaTtb
3HaHUA U
npuBnekaTb
cBegeHus u3
pasnnyHbIX
Hav4yHbIX cdep

KayecTBo 0TBETOB Ha
AOnNoJIHUTEIbHbIE
BOMpPOCHI

Ha Bce pononHuTenbHble
BOMPOCHI NpenogasaTtens
AaHbl HEBEPHbIE OTBETHI.

OTBeTbl Ha 6onbLuyto
YyacTb
AONOMHUTENbHbIX
BOMPOCOB
npenogasartens AaHbl
HeBepHO.

1. [laHbl HENoOnHbIE
OTBETHI Ha
OONOSNHUTENbHbIE
BOMpPOCHI
npenogasaTens.

2. laH ogvH
HEBEPHbI OTBET Ha
OONOSTHUTENbHbLIE
BOMPOCHI
npenogasaTens.

[aHbl BEpHbIE
OTBEThLI Ha BCce
JOMNONHUTENbHbIE
BOMPOCHI
npenogaeaTtens.

MpymeyaHue:
OLEeHMBaHWSA

UToroBasi ouUeHKa (OpMUPYeTCs Kak CpeaHss apudmMeTndeckasl pesynbTaToB 3JIEMEHTOB




