HanpaBneHune noaroTtoBku / cneunanbHOCTb:
Mpodunb / cneunanusaums:

OvcuunnuHa:

¢OpMVIpyeMble KOMneTeHUUu:

aucumnnui (moaynemn)

obopynoBaHue

dusnka
OrikK-1

1. OnucaHune nokasartenen, KpuTepmeB U LWIKan OLUEeHUBAHUA KOMNEeTEeHLUN.
MokaszaTtenu n KpUTEPUN OLIEHMBAHNS] KOMNETEHLNIA

OueHo4YHble MaTepuanbl Npyu GopMUpoBaHUM pabounx nporpaMmm

HaseMHble TpaHCMopTHO-TEXHOMOrMYeckne cpeacTea
MoabeMHO-TPaHCMOPTHbIE, CTPOUTENbHBIE, JOPOXHbLIE CPEACTBA U

ObbekT YpPOBHU CCHOPMMPOBAHHOCTM KOMMNETEHL NI Kputepuii oueHuBaHus
OL/EHKM pe3ynbTaTtoB 00y4YeHus
Obyuvatowuicsa Huskunin ypoBeHb YpoBeHb pe3ynbTaTtoB 0byyeHus

MoporoBbi ypoBeHb
MoBbILIEHHbIN YPOBEHb
Bblicokunii ypoBeHb

He HWXe noporosoro

LLikanbl oueHnBaHuA

KomneTeHumm npwn cagadve saKk3amMeHa 1 3a4eTa C OLIEHKOM

HocTurHytein
YPOBEHb
pesynbTaTta
obyyeHus

XapakTepucTuka ypoBHSA COPMUPOBAHHOCTH
KOMMeTeHLNN

LLikana oueHnBaHus
OK3aMeH 1Unn 3a4eT ¢
OLIEHKOM

Hwnsknn
YPOBEHb

Obyuatowuincs:

-0bHapyxwun npobernbl B 3HaHWAX OCHOBHOIO y4ebHO-NPorpaMmMHOro
martepvana;

-A0NYCTWI NPUHLMNMAnNbHbIE OLWMGKM B BbINOMHEHUN 3a4aHUi,
nNpeaycMOTPEHHbIX MPOrpaMmon;

-HE MOXeT NPOAOIIKUTE OByYeHne Wnm NpucTynuTb K
npodeccuoHasnbHON AeATeNbHOCTY N0 OKOHYaHMKU NPOrpaMmbl
OOMONHUTENbHBIX 3aHATUIA NO COOTBETCTBYIOLLEN ANCLMNITUHE.

bes

HeynoBneTtsopuTensHO

MoporoBbIn
YPOBEHb

Obyuatowuincs:

-06HapyXun 3HaHMe OCHOBHOrO y4ebHO-NporpaMMHOro martepuvana B
00bEMe, HeobxoaMMoM Ans ganbHenwen ydebHom 1 npeacTosien
npodeccroHanbHoN AesTENBHOCTY;

-CNpaBnseTcs C BbIMOMHEHMEM 3a4aHUN, NPeAyCMOTPEHHbIX
nporpamMmmom;

-3HaKOM C OCHOBHOW nuTepaTypow, pEKOMEeHA0BaHHON paboyen
nNporpaMmon AUCLUNINHBI;

-00NyCTWIT HETOYHOCTU B OTBETE Ha BONPOCHI U MPU BbINOMHEHUN
3agaHuii No  y4ebHO-NporpammMHOMY MaTepuany, Ho obrnagaet
Heo6Xo0OMMbIMU 3HAHUAMW AN UX YCTPaHEHUS NO4 PYKOBOACTBOM
npenogasartens.

YpoBneTBoOpuTENBHO

[NoBbILWEHHbIN
YpPOBEHb

Ob6yuvatowuncs:

- 06HapyXwun NonHoe 3HaHne y4ebHO-NporpaMMHOro MaTepuana;
-yCNeLHO BbIMOMHUI 3aAaHuns, NPeayCMOTPEHHbIE MPOorpamMmMon;
-yCBOWI1 OCHOBHYIO NuUTepaTypy, pekoMeHaoBaHHY paboyei
nporpammon AUCUMNINHBI;

-nokasan CMCcTeMaTUYEeCKUA XxapakTep 3HaHuI y4ebHO-NporpaMmmMHOro
maTtepuana;

-CMocobeH K CaMOCTOSTENIbHOMY MOMOSIHEHWIO 3HAHMIA MO
y4yebHOo-NporpaMMHOMY MaTepuany 1 0GHOBNEHMIO B XOA€E AanbHeNLWen
y4eBHol paboThl 1 NpothecCcMoHanbHoW AeSTENBHOCTU

XopoLuo

Bbicokuin
YPOBEHb

O6yvatowuiics:

-0OHapyXun BCECTOPOHHUE, cUucTeMaTnyeckme u rnybokme 3HaHus
y4ebHO-NporpaMMHOro matepuana;

-ymeeT cB0o60OAHO BbINOMHATL 3a4aHuns, NpegyCMOTPEHHbIE
nporpaMmmonm;

-03HaKOMUIICS C AOMNOMHUTENBbHON NUTEpPaTYpOWu;

-yCBOMIT B3aMMOCBSI3b OCHOBHbIX MOHATWMI QUCUUMIAMH U NX 3HAYEeHne
ans npuobpeTeHns npodeccuu;

-MposiBUN TBOPYECKNE CNOCOBHOCTM B MOHUMaHUN
y4yebHOo-NporpaMMHOro Matepuana.

OTnnyHo




LLikanbl oueHMBaHUA KOMNETEHUMI Npy caade 3adeTta

JocTurHyTbIn

XapakTtepucTtumka ypoBHS CCpOpMUPOBAHHOCTM KOMMETEHLNNIA

LLIkana oueHnBaHnA

YPOBEHb
pesynbTaTta
06yyeHus
MoporoBbin Obyuvatowuincs: 3auTeHo
YPOBEHb - obHapyXwun Ha 3a4eTe BCECTOPOHHME, CMCTEMATMYECKMe U rnybokue
3HaHuWsA y4ebHO-NporpaMMHOro MaTepuana;
- gonycTtun HebonbLUMe ynyLeHNss B OTBETaX Ha BOMPOCHI,
CyLLeCTBEHHbIM 0OPa3oM He CHVKaKLLME UX Ka4ecTBO;
- AONYCTUN CYLLECTBEHHOE YNyLLIEHNE B OTBETE HA OAMH U3 BOMNPOCOB,
KOTOpoe 3a TeM ObIfo YCTPaHEHO CTYAEHTOM C MOMOLLLHO YTOUHSIHOLLIMX
BOMNPOCOB;
- AONYCTUN CyLLECTBEHHOE YNyLLIEHNE B OTBETAX HA BONPOCHI, 4acTb M3
KOTOpbIX Oblna ycTpaHeHa CTYAEHTOM C MOMOLLLIO YTOUHSIHOLLMX
BOMPOCOB
Huakui Obyuatowuincs: He 3a4TteHo
YPOBEHb - AONYCTUN CYLLECTBEHHbIE YNYLLEHWUsI Npy OTBETaxX Ha BCe BOMPOCHI
npenogasartens;
- obHapyxwun npobenebl 6onee yem 50% B 3HAHWMAX OCHOBHOTO
y4ebHO-NporpaMmMHOro matepuana
OnucaHve wWKan oueHNBaHNs
KomneTeHunn oby4atoLerocs oueHuBaeTcs cnegyowmm obpasom:
MnaHnpyembin CogaepxaHue LwKarnbl OLeHMBaHS
YPOBEHb OOCTUTHYTOrO YpOBHSA pesdynbTata obyyeHus
pesyrnbraros HeynoBneTBopuTensHo |  YO0BNETBOPUTENBHO XopoLuo OTnuyHo
OCBOEHNA He 3auteHo 3a4TeHo 3auTeHo 3auTeHo
3HaTb HecnocobHocTb Obyuatowmica Obyuatowuincsa Ob6yuvatowuincs
oby4atoulerocs crnocobeH OeMoHCTpupyeT OEeMOHCTpupyeT
CaMOCTOSITENTbHO CaMOCTOSITENTbHO CMOCOBHOCTL K CMocoBHOCTL K
NpPoAeMOHCTPMPOBaTh | NPOAEMOHCTPUPOBATL | CaMOCTOSTENbHOMY CaMOCTOSATENTbHOMY
Hanuyne 3HaHWN Npu Hanuyne 3HaHWN Npu NPUMEHEHMIO NPUMEHEHMWIO 3HAHWI B
peLueHnmn 3agaHun, peLleHnmn 3agaHun, 3HaHWIN NpK Bblibope cnocoba

KoTopble 6binn KoTopble 6binn pelleHun 3agaHun,

npeacTaBneHsbl npeacTaBneHsbl aHamnorn4YHbIX TEM,
npenogasarernem npenopasartenem KoTopble
BMecTe ¢ ob6pasLom BMecCTe C npeacTasnsn
UX peLleHus. obpasuom ux peweHus. [ npenogasaTterns,
W npu ero
KOHCYIbTaTUBHOW
noaadepXKe B 4Yactu
COBPEMEHHBbIX

npo6nem.

peLLeHns HEN3BECTHbIX
NN HecTaHZapPTHbIX
3afaHun n npm
KOHCYNbTaTUBHOW
noadepXxKe B 4actu
MeXAUCUUMINHAPHBIX
CBA3eN.




YMeTb OTtcytcTBUE Y Obyuatowuiica O6yuvatowuincs O6yuatowuincs
oby4yatoLlerocs OEeMOHCTpupyeT NpogeMOHCTpupyeT OeMOHCTpupyeT
CaMOCTOATENbHOCTU B | CaMOCTOSITENBHOCTE B | CaMOCTOSATENbHOE CaMOCTOSITENbHOE
NPUMEHEHNN YMEHWUM MO [ MPUMEHEHUN YMEHWIA | TPUMEHEHME YMEHUIA|  MPUMEHEHUE YMEHWI
NCMNOMb30BaHNI0 peLleHns y4ebHbIX peLleHns 3adaHun, | pelueHnst HeN3BEeCTHbIX
METOAOB OCBOEHNS 3agaHuni B NOJSTHOM aHamnorn4YHbIX TEM, NN HeCTaHZapPTHbIX
y4ebHON AUCLMNIINHBI. COOTBETCTBUN C KoTOpble 3agaHum u npu
obpasLom, npeacTaensn KOHCYNbTaTMBHOM
OaHHbIM npenogasarenb, noaaepxke
npenogasaTenem. M npu ero npenogaeaTtens B YacTu
KOHCYNbTaTMBHON MEeXONCUMMITMHAPHbIX
noaaepke B 4acTu cBA3eN.
COBPEMEHHbIX
npobnewm.
Bnapetb HecnocobHocTb ObGyuvatowniics Obyuvatowuics O6yuatowuincs
CaMOCTOSITENbHO OEMOHCTpUpyeT OEMOHCTpUpyeT OEeMOHCTpupyeT
NposIBUTb HaBbIK CaMOCTOSITENbHOCTb B | camocTosTensHoe CaMOCTOSITENbHOE

peLLIEeHNs NOCTaBNEHHOM
3agaum no

cTaHgapTHomy obpasuy
NMOBTOPHO.

NPYMEHEHNN HaBbIKa Mo
3afaHusamMm,
peLLeHne KOTopbIX ObINo
nokasaHo
npenogasartenemM

NpUMeHeHVe HaBblka
peleHuns 3agaHun,
aHamnorM4YHbIX TEM,

KoTOpble
npeacTaensn
npenogasarenb,
“ npwu ero
KOHCYMNbTaTUBHON
noaaepkke B 4actu
COBPEMEHHbIX
npobnem.

NpUMeHeHNe HaBblka
peLleHns HEN3BECTHbIX
UIN HeCTaHOAPTHbIX
3agaHunin n npu
KOHCYNbTaTMBHOM
noanepxke
npenogaBaTens B YacTu
MEXANCUUMINHAPHBIX
cBs3en

2. NepeyeHb BONPOCOB M 3a4ay K 3K3aMeHaM, 3a4eTaMm, nabopaTopHbIiM 3aHATUAM. O6pasel,
3K3aMeHaLUOHHOro 6unera.

MpuMepHbLIN NepeyeHb BONPOCOB K 3aluuTe nabopaTopHon paboThbl.
KomneteHuus OIlK-1:

1. Yro Takoe nsmepenHune? Kakve Buapl usmepeHuii Bol 3HaeTe? Yem oHM xapakTepumaytoTca?
2. Yto Takoe norpellHOCTb (ownbka) namepeHna? Kakne Buabl NorpeLliHocTeln cywectByoT? MpuimHbl UX

BO3HUKHOBEHUA.

3. Yto Takoe abcontoTHasa 1 oTHocUTENbHas ownbka? B kakMx eguHMLIAX OHU N3MepPSTCA?
4. ANroputM BbIMUCIIEHWS OLLMOOK NPY NPSAMBIX U KOCBEHHBLIX U3MEPEHUSIX.
5. lMpaBuna namepeHnsi ANvHbI C MOMOLLBIO LUTAHFEHLMPKYIIS U MUKPOMETPA.
6. MNoHATMe cunbl, Maccsl.

7. 2" 3aKoH HbloTOHa 1 ero hopMYNMPOBKU.
8. UTo Takoe koOHCcepBaTMBHas U AnccunaTuBHasa cnuctemMbl? MNoHATUE NOTeHUMansHOro Nons.
9. CchopMynupoBaTb 3aKOH COXPaHEHNA MEXAHUYECKON SHEPruu.
10. CpefHsas cuna ygapa wapuka o penbc (BbiBog).

11. Yto Takoe ygap? Ynpyrum u Heynpyruin yoapsl.

12. KoadhpuumneHT BOCCTaHOBNEHUS.
13. 3aKkoH coxpaHeHUs UMNyrbca U 3aKOH COXPaHEHUS 3HepPrMn  Anst abconTHO yNpyroro yaapa.
14. 3aKoH coxpaHeHUs UMMNyIbca U 3aKOH COXPaHEeHUs aHeprny Ans abcontoTHO Heynpyroro yaapa.
15. CKoOpOCTb Wapurka nNpu NpoXoXxaeHUu NonoXeHnsa paBHoBecus (BbiBofg).
16. MOMEHT nHepunn matepuanbHOM TOYKKN, TBEPAOro Tena.
17. INne4vo cunbl. MOMEHT cunbl.
18. OCHOBHOW 3aKOH AMHAMMKN BpaLlaTeNbHOro ABWKEHNSA TBEPOOro Tena.
19. KuHeTuyeckas aHeprus u paboTa npu BpallaTeNbHOM OBVDKEHNN.

20. Teopema LTenHepa.
21. NpeanbHbl ra3. YpaBHeHNe COCTOSHUS naearbHOro rasa.
22. BHyTpeHHss aHeprud, paboTa ngeanbHoro rasa.

23. [NepBoe Havyano TepmoaMHamukn. NpUMeHNTb ero K nsonpoLeccam.

24. ApnabaTtuuecknii npouecc (I-oe Havano, ypaBHeHue NyaccoHa).

25. MNokasaTtenb agnabatsl. Yncno creneHeit csobods! i, Tennoemkoctn Comn Cy,.
26. flBneHuns nepeHoca.
27. MNpupoaa BA3KOCTU. pagueHT CKOpoCTH.

28. YpaBHeHUe BS3KOCTH (3aKOH HbloToHaA).

29. KoadhduumeHT BA3KOCTU (BbIBOA pacyeTHON hopmynbl).
30. Yucno PenHonbaca. Bpems penakcauuu.




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.
87.

MexaHu4yeckue beryLine BoMHbI: NONepeyHbIe 1 NPOAOSbHbIE.
YpaBHeHue GeryLien BOsHbI.
CKOpOCTb NMOMepPeYHOoNr 1 NPOAONIbHOM BOJIH.
CB#A3b ONWHBI BOMHbI, CKOPOCTM M 4acTOThbl GeryLen BOsHblI.
CTtosiume BOMHbI, X NPUYHUUNMANbHOE OTMYME OT BCEX APYrMX BUAOB BOJH.
YpaBHeHue ctos4en BonHbl. [y4HOCTM 1 y3nbl.
[MpoBOOHUKM B 3NEKTPUYECKOM More.
ONeKTpPoeMKOCTb MPOBOAHUKA.
KoHaeHcaTop. DNekTpoeMKoCTb NIOCKOro KoHAeHcaTopa (BbiBo4).
OnNeKkTpoeMKOCTM napannensHO U NocneaoBaTeNlbHO COeANHEHHbIX KOHAEHCATOPOB.
OnekTpuyeckas cxema no n3mMepeHnto EMKOCTM KOHAeHcaTopa (Ha3HayYeHne BCEX SEMEHTOB).
XapaKkTepuUCTUKM SNeKTpUYecKoro Toka, 3akoH Oma B AnddepeHumnansHom gopme.
3amMkHyTas anekTpuyeckas uenb. 3akoH OMa B MHTerpansHon cpopme.
3akoH [xoyns-JleHua B MHTerpanbHon opme.
dusnyecknn cmbicn SC.
lMonesHas MOLHOCTb, ee 3aBUCUMOCTb OT conpoTuBneHns R. Ycnosne makcnmyma.
HanpsikeHHocTb nons. MNMoteHuyuwan. CBa3b Mexay HUMM.
CunoBble 1 9KBUMOTEHLUMANbHbIE MOBEPXHOCTM NOJIS TOYEYHOro 3apsaja.
OCHOBHbIE 3N1EMEHTbI 3NIEKTPOHHO-MYy4eBON TPYOKU (YepTex).
CKOpOCTb 3MeKTPOHOB, NpoLLeALINX BTOPOKM aHog. BeiBoa dopmynei.
TpaekTopus aneKTpOHOB B MPOCTPAHCTBE OTKMOHSAIOLLNX NNACTUH.
Owvnonb. MNneyo gunons. dNeKTpuYecknin MOMEHT AUMNONS.
ABneHne nonsapusauun guanekTpuka. Bektop nonspusauuu.
®dun3n4eCcKUit CMbICN OUINEKTPUYECKON NPOHMLLIAEMOCTH BeLLecTBa.
CerHeToanekTpykn, X OTIIMYMSA OT OCTalbHbIX AN3NEKTPUKOB.
Muctepesuc. MNokasaTb Ha netne ructepesunca Hoor. (MK Pocr) U Egoopy,
UT0 Takoe marHeTpoH? Ero cxema (Bua cBepxy).
[MokasaTb Ha cxemMe MarHeTpoHa HanpaBrieHNe BEKTOPOB:

a. U— CKOpPOCTb 3MEeKTPOHa,

b. B — BekTOp MHAYKUMM AN noboro HanpasneHns Toka,
F,, — cnna JlopeHua.
M3006pa3unTb TPAEKTOPUIO SNIEKTPOHOB B MarHETPOHE NpU pasnnyHbIX 3HAYEHUSAX TOKOB B ConeHouae.
3akoH Amnepa.
Cwuna JlopeHua.
BekTop MarHMTHOW MHAYKUUW, HAaNPSAXXEHHOCTb MarHUTHOrO NOIs, MarHNTHas NPOHULLAEMOCTb cpeabl.
3akoH buo-Caeapa-Jlannaca.
Bektop uvHOykummM B MarHWTHOro nonsi GeCKOHEeYHO AJIMHHOIO MPSAMOSIMHENHOrO MNpPOBOAHMKA C TOKOM |
(dbopmyna).
BekTop nHaykumm B MarHuTHOro nonsa Ans oTpeska NpoBOAHMKA C TOKOM (chopmyna).
BekTop vHayKumy B MarHUTHOro nonsi B LLEHTpe KpyroBoro Toka (dopmyna).
ABneHue anekTpomarHuTHom uHaykumun. Onpegenexuve. MNMpaswno JleHua.
3akoH ®apapes, ero BbIBOA.
ToK/ Npu 3amblKaHUKN U pasmblkaHUK Lienn. AsneHne camoungykuumn, 34C camonHaykumm (hopmyna).
VHAYKTMBHOCTb KaTyLIKW. B3auMHas MHOYKTUBHOCTb KaTyLUeK.
BuxpeBble Tokn. BpeaHbl OHM nnv nonesHbl? Noyemy cepaeyHnkn TpaHcopMaTopoB He AenaloT CnoWwHbIMK?
Kakne cBeToBble BOMHbI ABMAIOTCA KOrepeHTHbIMU?
WHTepdepeHuus, onpeaenexHue.
"eomeTpuyeckasa n onTudeckas anvHa nyTu, onTuyeckas pasHoOCTb XoAa, YCNoBus MakcuMyma u MUHUMYMa.
YcTaHoBKka Ans «koney HbloToHa», xo nyyen B HEN.
MpakTuyeckoe NpUMeHeHe SBNeHNs MHTepdepeHL MM ceeTa.
Owvdpakumsa ceeTa, onpeaeneHme.
MpwuHumn MNovreHca — OpeHens.
®pOHT BOMHbLI TOYEYHOrO U BECKOHEYHO YAANeHHOro UCTOYHMUKOB, PUCYHOK.
MeToza 30H @peHensa onsa Kpyrnoro oTBepCTUA. YCNoBms MakcuMyma u MUMHUMyMa B Touke M akpaHa.
MeToga 30H Ans wenu, ycnoBnust MakcuMmyma u MMHUMyMa.
BHelwwHun doToadpdekT, onpeaeneHme.
YpaBHeHune doToadpdpekra.
3akoHbl oTo3adhdekTa.
YCTPONCTBO (hOTOINEMEHTA.
MpuHUMN paboTbl POTOYMHOXMTENSI.

MpumepHoe codepaHne KOHTPONbHOM paboTbl
KomneteHuusi OIlK-1:



1 KameHb OpolleH BepTMKanbHO BBEPX C Ha4yanbHOW CKOPOCTbIO U, zzoMC. Mo ncTedeHnn, kKakoro BpeEMEHMU
HaxoauTca Ha BbicoTe h=15u ? Hantu ckopocTb kamHA Ha 3Ton BbicoTe. ConpoTuBneHMeM Bo3gyxa npeHebpeuysb.
MpuHATL ¢ =101‘%2 .

2 3BykoBble konebaHus, nmetowme vactoty v =0,5x/y U amnutyay A =0,25um, PacnpocTpaHaoTcs B YNpyrow

cpepe. OnuHa BonHbl A = 70cm . Haiitn: 1) ckopoCTb pacnpoCTpaHeHMsi BOMH; 2) MakCUManbHY CKOPOCTb YacTul
cpenpl.

3 [uck pagmycom I =20cm Bpawaetcs cornacHo ypasHeHumio o= A+Bt+Ct®, rae A=3pao, B:_lpa%,
C=01P% , - OnpeaenuTb TaHreHUnanbHoe, HOPManbHOE W MOMHOE &, YCKOPEHWsI TOYEK Ha OKPYXHOCTU Aucka Ans
C

momeHTa Bpemenn t =10C.

4. TInoTHOCTb rasa p npu gaeneHun p = 96 klMa n temnepatype t = 0°C paBHa 1,35 r/n. Hantu monsipHyto maccy M
rasa.

5. Onpenenntb gaBneHus p; W p, rasa, cogepxawero N = 10° Monekyn n nvetwouwero odbvem V = 1 om®, npu
TemnepaTtypax T; = 3 Kn T,= 1000 K.

6. K 6atapee ¢ O1C ¢ = 300 B Bkno4yeHbl ABa NNOCKMX KoHAeHcaTopa eMkocTamu C; = 2nd u C, = 3nd. Onpegenutb
3apsag Q u HanpsbkeHne U Ha nnacTuHKax KOHAEeHCaToOpOB Npw NocneaoBaTenbHOM U napannenbHOM COeAUHEHUSIX.

7. [Ba oOnHaKoBbIX 3apsKeHHbIX Lapa HaxoOdTca Ha paccToaHun I =60cm . Cuna oTTankveaHbs Fl Lapos

70-10"° H . Mocrne Toro kak Luapbl MPUBENM B COMPUKOCHOBEHWME W YAANWMM APYr OT pyra Ha MpexHee paccTosiHue,
cuna oTTarnkueaHbsi BO3pocna u ctana pasHoit F, =1,6 -10™ H . BbluvcnnTb 3apsigibl Gy U g, KOTOPbIE BbinK Ha Lwapax

[0 X COMPUKOCHOBEHWS. [IMaMeTp LWapoB CYMTaTb MHOMO MEHBLUMM PACCTOSHUS MEXAY HUMU.
8. OneKkTpoH B HEBO3BYXOEHHOM aToMe BOAOPOAa ABWXKETCS BOKPYr sapa Mo OKpyXHocTW paauycom I =53nm .

BbluncnnTe MarHUTHBIA MOMEHT P, 9KBMBareHTHOro KpyroBoro Toka W MEXaHU4YEeCKUN MOMEHT M, ﬂeﬁCTBYPOU.LMVI Ha

KpYroBon TOK, €Crny aToOM MOMELLEH B MarHUTHOE Mone, NVHUU MHAYKUMW KOTOPOro naparnnenbHbl NIOCKOCTU opbuThbl
anekTpoHa. MarHntHasa nigykums B nons pasHa 0,1Tn.

9. 3nekTpuyeckoe nomne cosaaHo AByms ToveuHbiMu 3apsgamn Q =40nKn v Q, = —10nKxr, Haxogswmmucs Ha
pacctostun d =10cu ppyr ot apyra. OnpeaenuTb HanpsHXKEHHOCTL MOMSt B TOUKe, YAAreHHON OT MepBoro 3apsaa

Hal, =12cm w ot BTOpOrO Ha I, = 6w .

10. Ha koHuax megHoro npoeoga anvHon | = 5 m nogaepxuBaetcsa HanpsbkeHne U = 1 B. OnpegenuTb NAOTHOCTb
TOKa j B NpoBoOae.

11. MNo TOHKOMY MPOBOAHUKY, N30rHYTOMY B BUAE NPaBUIbHOrO LWECTUYrOnbHMKA CO CTOpoHoM a =10 cM, naeT Tok | =
20 A. Onpegenntb MarHMTHY MHOYKUMIO B B LEHTPe WeCTUyronbH1Ka.

12. B ogHOpOOHOM MarHWTHOM none ¢ mHaykumer B = 0,01 Tn nomelleH npsmon NpoBOAHWK AnvHon | = 20 cm
(nogBoaswme nNpoBoda HaxodsaTcs BHe nons). Onpegenutb cuny F, AeACTBYIOLLYIO Ha NPOBOAHMK, €CMX MO HEMY TedeT
Tok | =50 A, a yron ¢ mexay HanpasneHMem Toka U BEKTOPOM MarHUTHOM uHAyKummn paseH 30°.

lMpumepHble BOMPOCHI NO 3aLUUTe KOHTPOMbHOW paboThbi:
KomneteHuus OIlK-1:

1. Kakve oCHOBHbIE 3aKOHbI U ABMEHWS UCNONb3YI0TCA B IaHHON 3agadve?

2. KakoB gom3nyeckunii cmbici 3agadun?

. Pacckasatb xog pelweHuns sagauu.

. MNouyemy npw peleHnn 3agayn ncnonb3yeTcs onpeaeneHHas opmyna?
. Kak BbibupaeTca dhopmyna ans pelieHns sagaymn?

. MoxeT nu 6bITb Apyroe pelueHve 3agayun?

. MoXHO nn uHTerpanbHoe pelleHne 3agayn 3amMeHuTb gudpdepeHumnansHbIM?
. Kakne mogenu ncnonb3aylotcs npy pelieHny 3agaymn?

. Kakve gonyuweHnuns cgenaHsl npu pelieHumn sagadmn?

10. Kakasi paaMepHOCTb NPUMEHEHA NPU peLleHnn 3agaydmn?

11. MoxHo nu pelunTb 3agavy B gpyron cucteme, Hanpumep CIrC?

O©CoONOOLhW

MpuMepHbLIN NepeyeHb BONPOCOB K 3K3aMEHY:
KomneteHuma OIl1K-1:

MexaHuka

1. MatepuansHas Todka. Cuctembl otcdeTa. KunemaTtuka noctynatenbHoro agsmxeHus. Tpaektopus. [yTb.
CpenHss ckopocTb. MrHOBEeHHast CKOpOCTb.

2. CpepgHee yckopeHue. MrHoBeHHoe yckopeHune. KacatenbHoe n HopmarnbHoe yckopeHue. PaBHOMepHoE 1
paBHOYCKOPEHHOE ABWXEHME.

3. [BwxeHue Tena, 6pOoLLEHHOro nog yrriom K ropu3oHTy.

4. Bwugpbl B3aMMOAENCTBMI B NPUPOAE. XapaKTEPUCTUKN HEKOTOPbIX CUIT: CUa TSXKECTU U BEeC Tena, Cuibl TPEHUS U
ynpyrocTu.



10.
11.

12.
13.

14.
15.

16.

17.
18.
19.

20.
21.
22.
23.
24,
25.
26.
27.
28.
29.

30.

31.
32.

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

BTopoi 3akoH HetoToHa. JuddepeHumnansHasa popma BToporo 3akoHa HetoToHa. TpeTuin 3akoH HbloToHa.
paHuLbl NPUMEHNMOCTUN 3aKOHOB HbloTOHA. CrioxkeHue cun.

OnpeneneHne mexaHndeckom paboTbl  (MOCTOSIHHOM U MeHsoLLelcst) cunbl. ['padmyeckoe npeacraBneHne
paboThbl.

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

KoHcepBaTtuBHble cunbl. [MoTeHumnansHoe none. MNoTeHunansHas aHeprusa n ee cBaA3b ¢ paboTomn.
MoTeHumanbHas aHeprusa Tena B none TSXecTU 3eMnn. SHeprus CxaTon NPYXMHbI.

MexaHn4yeckasn sHeprns. 3akOH COXpaHEHUST MexaHndeckon aHepruun. Npumepsl.

KuHemaTuka BpallaTtenbHOro ABMXeHMUs. YInoBoe nepemeLLeHme, yrinoBas CKOpOCTb U YrNOBOE YCKOPEHNE.
BekTopHbIN XxapakTep BenMynH. YactoTta 1 neproa BpaLleHus.

OnpegeneHne momeHTa cunbl. MNneyo cunbl. OCHOBHOE ypaBHEHWE AMHAMUKM BpaLLaTebHOIo ABMKEHWS.
MoMeHT nHepumn abcomnmtoTHO TBEPAOro Tena (BblYNCEHNS MOMEHTOB UHepLMKN). OU3NYECKUA CMbICT MOMEHTA
nHepumun. Teopema LTenHepa.

OnpegeneHne MoOMeHTa MMMynbca. 3akOH COXpaHEeHUst MOMEeHTa umnyrsca. MNpumepsi.

KuHeTuyeckasi aHeprusa Bpawlatollerocs tena. PaboTta npy BpalwatenbHOM ABWKEHUN. JHEPrus KaTsALwerocs
uunuHapa.

MoctynaTel SnHwWTenHa. MNMpeobpasoBaHus JlopeHua. Cnencrtsus u3 npeobpasoBaHuin JlopeHua.
OOHOBPEMEHHOCTb.

Cneacteus 3 npeobpasoBaHun JlopeHua. JlopeHueBo cokpalleHne afmHbl.

Cneacteus n3 npeobpasoBaHun JlopeHua. 3amenneHune sBpemenun. HTepsan.

PenstusncTckas guHamuka. PensituBmcTtckasi Macca. BsanmocBsisb SHeprum n maccsl.

TepmoguHamuka

OcCHOBHOE ypaBHEHWE MOMNEKYNAPHO-KMHETUYECKON TEOPUN naeansHOro rasa.

VoeanbHbin ras. [a3oBble 3akoHbl. YpaBHeHne MeHaeneeBa-KnaneripoHa.

3akoH MakcBenna anst pacnpegeneHnst MorneKyr no CKOpoCTSAM.

BapomeTtpunyeckasa popmyna. Pacnpegenenme bonbumaHa.

Yucno cteneHer cBoboabl. 3akoH bonbumaHa 0 paBHopacnpegeneHMn 3Heprumn o cTeneHsm csoboapl.
BHyTpeHHsis1 aHeprus ngeansHoro rasa. PaboTta rasa npu pacwmpennn. PaboTta rasa npy pasnunyHbix NpoLeccax.
lMepBoe Havano TepmoanHaMukn. NprMeHeHne NepBOro Havana TepMOAMHAMMKM K M30MpoLeccam.
TennoemKocTb rasoB. YpaBHeHne Maiepa.

Kpyrosow npouecc. Obpatumeiv, HeobpaTumein npouecc. Linkn KapHo n ero Krif.

Cratuctnyeckme 3akOHOMEpPHOCTW pacnpeaeneHnss Monekyn rasza no obbemy. SHTPONUS U ee CTaTUCTUYECKOE
TOonkoBaHue. M3meHeHne aHTponun. PacyeT namMeHeHus SHTPONMM Npu pasnmyHbIX Npoueccax.
B3anmopencTteme monekyn. YpaBHeHMe COCTOSIHUSA peanbHoro rasa. Misotepmbl peanbHOro rasa. BHyTpeHHssa
3HEpPrnst peanbHOro rasa.

aﬂeKTpM‘-IeCTBO N NOCTOSIHHLIN TOK

3akoH KynoHa. MNpumeHeHne 3akoHa KynoHa B criydyae HeTOYEeYHbIX 3apshKEeHHbIX Tern.
OnekTpuyeckoe none. HanpskeHHOCTb anekTpocTatudeckoro nons. MNpuHumn cynepnosvunun. Cunosble NMHUA.

33.CmeLlleHne (MHOyKUuA) anekTpoctatudeckoro nons. MNoTok BekTopa cmelleHus. Teopema

OcTporpagckoro-aycca ans anekrpoctatndeckoro nons. MprmMeHeHne Teopembl OcTporpagckoro-raycca ans
pacuyeTa 3reKTpoCTaTUYecKoro nosnsi 6eCKoHeYHoW paBHOMEPHO 3apsiKeHHON cdepsbl.

34.Teopema OcTporpagckoro-aycca ans aneKkTpocTaTUyYeckoro nons.

35.

anMeHeHI/Ie TEOopEMbI OCTporpaACKoro-I'aycca Ona pacyeTa 3NIeKTpocTaTU4eCcKoro noss OeckoHe4YHon
paBHOMEpPHO 3apﬂ)KeHHOl7I NJIOCKOCTU.

36.Teopema OcTporpagckoro-aycca ans aneKkTpocTaTUyYeckoro nons.

37.

38.

39.
40.

41.
42.
43.
44,
45,

46.
47.
48.
49.

MpumeHeHune Teopembl OcTporpagckoro-l'aycca ans pacdeTa aneKkTpocTaTuyeckoro nons 6eckoHeyYHon
paBHOMEPHO 3apsXXeHHOro Lwapa.

PaboTa cun anekTpocTaTMyeckoro nons no nepemeLleHnto 3apsaa. Linpkynauma Bekropa HanpsXeHHOCTH
3NEKTPOCTaTUYECKOro nons.

lMoTeHuman anekTpocTaTUYeCKOro Nosns. SKBUMNOTEHUMAnbHbIE MOBEPXHOCTH.

B3anmocBA3b HaNps»KeHHOCTU U NoTeHLMana. BaauMHoe pacnonoXxeHne CUNoBbIX NUHUIA U SKBUMNOTEHLMANbHbIX
NOBEPXHOCTEMN.

Buabl ananektpukos. Bektop nonapusaumu. uanekrpuyeckas BOCNPUMMUNBOCTb

OnekTpuyeckoe nore B AnanekTpuke. [uanekrpmyeckas NpoHULAEMOCTb U €€ CBA3b C BOCMPUMMYNBOCTHIO.
lMpoBoaHUKM B anekTpocTaTudeckoM norne. KoHgeHcaTopbl. ONeKTpoeMKOCTb MAOCKOro KoHAeHcaTopa.
OHeprusa cucTeMbl 3apsoB. SHEPrust ANeKTpocTaTUIecKoro nons.

XapaKkTepuUCTUKM NOCTOAHHOIO ToKa. [noTHOCTb Toka. 3akoH Oma B AnddepeHumnansHon opme.
ConpoTtuBneHve NpoOBOAHNKOB

3akoH Oma gnsa ydacTtka uenu 1 Ans nofHon uenu. neKTpoABMXKYLLEAS Cuna UCTOYHUKA TOKa.

Mpasuna Kupxroa ansa pacyeta sanekTpuyecknx Luenew.

PaboTta n mowHocTb Toka. 3akoH [xoyns-JleHua.

Knaccuyeckasn Teopus anekTponpoBogHOCTHU.

MardutHoe none



50. HanpspkeHHOCTb MarHuTHoro nond. 3akoH buo-CaBapa-Jlannaca. lNpumeHeHue 3akoHa Buo-Casapa-Jlannaca
Ons pacyeTa MHAYKLUU MarHMTHOro nonst 6€CKOHEeYHOro, NPSIMOro MPOBOAHNKA C TOKOM.

51. 3akoH nonHoro Toka (Teopema O UMPKYNAUUW BeKTopa WHAYKUMM MarHutHoro nonsi). lNMpumeHeHne 3akoHa
MOMHOrO TOKa Anis pacyeTa nons GecKoOHeYHO AMNWHHOrO coreHouaa. MOoToK BekTopa MarHUTHOW WHAOYKUWM.
Teopema OcTporpagckoro-lraycca ans marHUTHOro nons.

52. Cuna JlopeHua. [iBmxeHne 3apsikeHHON YacTuLbl B MarHUTHOM none. g dekt Xonna.

53. Cuna Amnepa. Baanmopgencrtane napannenbHbIX TOKOB.

54. MarHUTHbIE MOMEHTbI ANEKTPOHOB U aTOMOB. [AnamarHeTnam. MarHeTuku.

55. BekTop HamarHn4yeHHocTu. MarHnTHas BocnpunmymBocTb. [lua-, napa-marHetukn. MarHMtHoe none B BeLLECTBe.
MarHutHasa npoHuuaemMocTs. PeppomarHeTuku.

56. fABneHns anekTpoMarHuTHOW nHAykumMn. BeiBog 3akoHa Papapges-JleHua. MNpasuno JleHua.

57. Camounaykums. MHOYKTMBHOCTb. MIHOYKTMBHOCTb GECKOHEYHO OJIMHHOIO ConeHouaa.OHeprust MarHUTHOMO MOfs.
O6bemHas NNOTHOCTb SHEPIrK.

58. Cuctema ypaBHeHuin Makcenna. 3HadeHune Teopum Makceenna.

KonebaHus

59. NapmoHunyeckne  konebaHuma M ux  xapaktepuctukn.  KmHemaTuka  rapMoHu4Yeckux  KonebaHun.
OnddepeHunanbHoe ypaBHEHWE rapMOHUYECKUX  KomebaHnui. JOHeprnsi  rapMoOHUYeckux  korebaHum
(MexaHU4ecKknx n aNeKTpUYECcKmXx).

60. AnddepeHumnansHoe ypaBHEHME rApMOHUYECKUX KonebaHnn NPYXMHHOMO N on3n4eckoro maaTHukoB. [lepuog
konebaHui aTUX MasATHUKOB.

61. MapmoHuyeckme konebaHus B konebatensHom KoHType. ®opmyna TomcoHa.

62. AnddepeHumnansHoe ypaBHEHNE 3aTyXaloLMX MEXaHUYECKNX U ANeKTpuyecknx konebaHunn. Jlorapupmmnyeckmn
OEKPEMEHT 3aTyxaHus.

63. OudpdepeHumnanbHoe ypaBHEHWE BbIHYXAEHHbIX MexaHu4yeckux konebaHum un ero peweHue. Pe3oHaHCHble
KpuBble.

64. MNMepemeHHbI TOK. [lonHOEe conpoTuBMEHME Lenu nepemeHHoro Toka. [MocnegoBaTtenbHoe W napannenbHoe
COeauHeHMe.

65. CnoxeHne konebaHWi OLHOrO HanpaBfeHWst OAMHAKOBOW 4acToTbl. BekTopHble pguarpammbl. CroxeHue
konebaHui ogHoro HanpaeneHusi. BueHusa. CnoxeHue B3aMMHO MePNeEHOMKYNSAPHbIX konebaHun. Purypbl
Jlnccaxy.

66. BonHoBble npoueccol. MpogonbHbie 1 nonepeyHble BOMHbl. YpaBHeHue Gerylien BonHbl. BonHoBoe ypaBHeHwme.
BonHoBow nakeT. 'pynnoBasi CKOPOCTb.

67. OnekTpoOMarHWTHbIE BOMHbI. XapakTepuCTUKN CBETOBbIX BOSH. IHTEHCMBHOCTbL CBETOBOM BOJIHBbI.

O6pasey, ak3ameHaUnoHHOro buneta

[danbHeBOCTOYHbIN rOCY4apCTBEHHbIN YHUBEPCUTET NyTen coobLeHns

Kadenpa Ok3ameHaLMOoHHbIN 6uneTt Ne «YTBEpXKOA»
(k911) dunsmka n TeopeTnyeckas no AnCLUNInHe 3aB. kadeapon
MexaHuka dusnka MBaHoB B.WU.,q0okT. oms.-mar.
1 ONS HanpaeBneHust NoAroToBKKU / cneunanbHOCTH HaykK, npodeccop
CceMecTp, y4ebHbIn rog 23.05.01 HazemHble TpaHCNOPTHO-TEXHOMOIM4Yeckne «__» 20 .
cpencTtea

npocune/cneymanusauus
23.05.01 MNogbeMHO-TpaHCNOPTHbIE, CTPOUTENbHBIE,
OOpOXHbIE cpeacTBa u obopygoBaHue

1. KuHemaTuka BpalLaTenbHOro ABMXEeHUS. YrnoBoe nepemMeLleHune, yrnoeasi CKopocTb U yrnosoe yckopeHue. (OlK-1).

2. MpumeHeHune Teopembl OcTporpagckoro-laycca ans pac4eTa aneKkTpocTaTM4eckoro nons 6eckoHeyYHoM
paBHOMEpPHO 3apsikeHHon nnockoctu. (OlK-1)

3. MNpw agnabatuyeckom cxatum 1 KMonb ABYXaTOMHOro rasa 6bina coBeplueHa pabota 4 = 146 k[x. Ha ckonbko
yBenuyunacb Temnepatypa rasa npu cxatumn? (OlK-1)

MpumeyaHue. B kaxxaom sk3ameHaUVoHHOM BuneTe AOMKHbI MPUCYTCTBOBaTL BOMPOCHI, CNIOCOGCTBYHOLLIMX
dopMMpOBaHUIO y 0ByYatoLLErocs BCeX KOMNETEHLMI MO AaHHOW AUCUUNIVHE.

3. TectoBble 3agaHus. OueHKa no pesynbTaTtaM TeCTUPOBaHUS.
lMpumepHble 3afaHns  TecTa

3.1. NpumepHble 3agaHua  TecTa

3apaHuve 1 (OlK-1)

Bbibepute npaBunbHbIN BapuaHT oTBeTa.

Ycnosue 3agaHus: [locnegoBaTenbHOCTL B NOpPsSAKe BO3pacTaHUsa paguyca
1: 5NeKTpoH

2: anpo atoma

3: aTom



4: monekyna

3apganue 2 (OlK-1)

MocnenoBaTtenbHOCTbL B NOPsSAKE BO3paCTaHWUst ANIUTENBHOCTM
HC

MKC

MC

c

MWH

yac

oahwh =2

3apganue 3 (OlK-1)

Ha pucyHke BeKTOp MFHOBEHHOW CKOPOCTM TOYKMU NpU ee ABUXKEHMM MO kpmBon AB aTo:

1. Bektop 1 3

2. BexTop 2

3. Bektop 3 3
4. BekTop 4

5. HeT npaBuIibHOro oTBETa

3aganue 4 (OlK-1)

YKasaTb npaBuIibHbIA OTBET

Linkn KapHo:

1. CocTouT U3 ABYX M30TEPM M OBYX U306ap
2. CocTounT 13 ABYX N30X0p 1 ABYX nsobap

3. CocTounT 13 OBYX U30TEPM 1 ABYX agnabar
4. 3T0 KpyroBou npotiecc

3apanue 5 (OlK-1)

MocnepoBaTenbHOCTbL B NOPSAAKE BO3pacTaHUs OUTENbHOCTU
MocnepoBaTenbHOCTbL B NOpsiAKe Bo3pacTaHus

1: mlNa

2:Ma

3: klMa

4: MMNa

3apanue 6 (OlK-1)

YKasaTb NpaBuIibHbIA OTBET

Linkn KapHo:

1. CocTouT 13 AByX U30TEPM 1 ABYX nsobap
2. CocTouT 13 ABYX U30X0p 1 ABYX n3obap

3. CocTouT 13 ABYX U30TEpPM 1 ABYX aguadar
4. BT0 KpyroBow npovecc

3apaHue 7 (OlK-1)

MocnepoBaTenbHOCTbL B NOPSAKe Bo3pacTaHusi TBEPAOCTU MaTepuana
: nap

. )KMOKOCTb

: cTanb

: anmas

. HQHOKOMMO3UTHbIE MeTanIM4ecKkne NoKpbiTUs

OB WN -

3HauuTenbHoe
HEecooTBETCTBUE
KpUTEPUIO

lNonHoe HecooTBETCTBME

CrpykTypa, KpuUTepuio.

nocrnegoBaTenbHOCTb U
niorvka otseTta. YMeHue

HesHauuTenbHoe
HECOOTBETCTBUE
KpUTEpUIo

CooTBeTcTBUE
KpuTepuio npu
OTBeTe Ha Bce

coaepXaHuo 1 T.4.).

nuTeparypbl.

BOMpPOCHI.

YETKO, NOHATHO,
rpamoTHO 1 CBOBOAHO
nsnaratb CBOW MbICIU

MNonHoe He3HaHue MmetoT mecTo MmetoT mecTo MonHoe

HOPMAaTMBHOMN M NPaBOBOMN | CyLLIECTBEHHbIE HECYLLIECTBEHHbIE |COOTBETCTBUE

6a3bl 1 cneumnanbHON yryleHns (HesHaHue |ynyleHns wu [laHHOMY KpUTEPUIO
3HaH1e HOPMaTUBHLIX, | yrepaTypl GornbLuei YacTu u3 He3HaHue OTBETOB Ha BCE
NPaBOBbIX JOKYMEHTOB 1 [IOKYMEHTOB U OTAernbHbIX BOMPOCHI.
cneymnanbHoun cneumanbHom (eanHnuHbIX) paboT
nutépatypel nuTeparypbl Mo 13 yncna

HasBaHMuio, obsi3aTensHoM




YMeHue yBsa3biBaTb
TEOPUIO C NPaKTUKON,

B TOM 4yuMcne B obnactu
npogeccnoHanbLHON
paboThl

YMeHune cBasaTb TEOPUIO
C npakTukon paboTtbl HEe
nposiBNseTcs.

YMeHune cBA3aTtb
BOMPOCHI TEOPUN U
NpPaKTUKn
NposiBrsieTcs peako

YMeHune cBA3aTtb
BOMPOCHLI TEOPUN U
NpPakTUKn B
OCHOBHOM
nposiBNsieTcs.

MNonHoe
COOTBETCTBUE
OaHHOMY
KpUTEpMUIO.
CnocobHocTb
WHTErpmMpoBaTtb
3HaHUA n
npuenekaTb
cBegeHuns 13
pasnuyHbIX
HAavuHhiX cdhen

KayecTBo OTBETOB Ha
AononHuTernbHbIe
BOMNpPOCHI

Ha Bce gononHutenbHble
BOMpPOChKI NpenoaasaTens
AaHbl HEBEPHbIE OTBETHI.

OTBeTbl Ha 6onbLUYO
YyacTb
LONOSNHUTENbHbIX
BOMPOCOB
npenogaeaTtens gaHb!
HeBEpHO.

1. [lJaHbl HENOMHbIE
OTBETbI HA
OONONTHUTENbHbIE
BOMPOCHI
npenogasatens.
2. JaH oauH
HEBEPHbIN OTBET
Ha
OONONHUTENbHbIE
BOMPOCHI
npenogasatens.

[laHbl BEpHbIE
OTBETbI Ha BCe
[ONONHUTENbHbIE
BOMpPOCHI
npenogasartens.

MpumeydaHme: nToroBas oLeHka (POPMUPYETCS Kak CpeaHsAs apudmMeTnyeckas pesynbTaToB 3IEMEHTOB OLIEHNBAHUS.




