OueHoYHbIe MaTepuanbl npu hopMmupoBaHUM paboyumx nporpamm
aucumnnui (moaynemn)

HanpaBneHue noarotoBku / cneumanbHOCTb: TexHonorvsi TPaHCMOPTHLIX NPOLIECCOB
Mpodunb / cneunanusaums: Nornctuka HedpTerasoBoro KOMeKca v TPAHCMOPTHBLIX CUCTEM
OucumnnnuHa: dusvka

dopmMupyemblie KOMMETEHLUM: OrK-1

1. OnucaHune nokasaTeneun, KPUTEPUEB U LUKaJ OLeHUBAHNA KOMMNETEHLIUN.
MokasaTtenun n KpUTEPUM OLLEHMBAHWS KOMMETEHLNIA

Ob6bekT YpoBHM CCHOPMUPOBAHHOCTM KOMMETEHLINI Kputepui oueHuBaHus
OLIEHKM pe3ynbTaToB 00y4eHus
Obyuvatowuicsa Hwnskun yposeHb YpoBeHb pe3ynbTaTtoB 00yYeHust
Moporosbii ypoBEHb He HWXe noporoBoro

[NOBbILLEHHbIN YPOBEHb
Bbicokuii ypoBeHb

LLIkanbl oueHMBaHUA KoMneTeHummn npwn cagayve saKk3amMeHa 1 3a4eTa C OLIEHKOM

OocTurHyTbin XapakTepucTuka ypoBHSA CHOPMUPOBAHHOCTH Llkana oueHnBaHus
YPOBEHb KOMMeTeHLMN OKk3ameH 1 3avet ¢
pesynbTarta OLleHKom
obyyeHus
Hwnskuin Obyuvatowuncs: HeynosneTBopuTENbHO
YPOBEHb -00Hapyxwun npobenkl B 3HaHWAX OCHOBHOIO y4eBbHO-MPOorpaMMHOro
matepuana;

-A0NyCTUI NPpUHUUNMarnbHbIE OWNOKN B BbINOMHEHUN 3a4aHNN,
npeaycMOTPEHHbIX NPOrpamMMOoN;

-HEe MOXeT NPOAOIKNTL 0ByYeHne Unu NPUCTYNNUTb K
npodeccnoHanbHON AeSATENBHOCTU MO OKOHYaHWW nporpaMmmbl - 6e3
AOMNOMHUTENbHbBIX 3aHATUI MO COOTBETCTBYIOLLEN ONCLIMMNIVHE.

MoporoBbin Obyuvatowuncs: YAoBneTBOPUTESNBHO
YPOBEHb -0OHapyXun 3HaHWe OCHOBHOTO y4ebHO-NPOrpaMMHOro martepuana B

00bEMe, HeobxoaMMOM Ans ganbHenwen ydebHom 1 npeacTosiuen

npodeccnoHaneHon OeaTeNbHOCTY;

-CrnpaBnsieTcs C BbIMONHEHWEM 3aaHUN, MPegyCMOTPEHHbIX

nporpamMmmom;

-3HaKOM C OCHOBHOWN nuTepaTypon, pekoMeHAOBaHHOW paboyen

NporpaMmmon AUCLMMNIUHbI;

-00NyCTWIT HETOYHOCTU B OTBETE Ha BONPOCHI U MPU BbINOMHEHUN

3afjaHun no yyebHo-nporpammMHOMY Matepuany, Ho obnagaet

HeoOX0AMMbIMU 3HAHUAMM A1 UX YCTPaHeHUs No4 pyKOBOACTBOM

npenogasarens.
MoBbiweHHbIn  |OBy4vatowmiics: Xopouo
YPOBEHb - oBHapyXwun nonHoe 3HaHue y4ebHOo-NpPorpaMMHOro Matepuana;

-yCneLHO BbIMOMNHWUI 3af4aHusl, NPeAyCMOTPEHHbIe NMPOrpamMmo;
-yCBOMI1 OCHOBHYIO NUTepaTypy, pekoMeHAoBaHHY0 paGoyei
nporpamMmon AUCLMNIHBI;

-rnokasan cucTemMaTUYecKnin XxapaKkTep 3HaHUi y4eBHO-NporpaMMHOro
maTepuana;

-CNocoBeH K CaMOCTOATENBHOMY MOMOMHEHMWIO 3HAHWI MO
y4eGHO-NporpaMMHOMY MaTtepuany u oGHOBIEHNIO B Xo4e AanbHenwen
y4yeBHoW paboTbl U NpodeccuoHanbHON AesTeNbHOCTU

Bbicokui Obyvatowuics: OTnnyHo
YpPOBEHb -0OHapyXun BCECTOPOHHUE, cUCTEMATUYECKME U YyBOKMe 3HaHNS
y4ebHO-NporpaMMHOro marepuana;

-ymeeT cB0o60OAHO BbINOMHATE 3a4aHus, NpegyCcMOTPEeHHbIe
nporpamMmmonm;

-03HaAKOMUIICA C AOMNONHUTENbHOW NUTEpaTypou;

-yCBOWJ1 B3aMMOCBSI3b OCHOBHbIX MOHSTUI OUCLMMIIMH U UX 3HA4YeHne
anst npuodpeTeHus npodeccuu;

-MpoSABUN TBOPYECKNE CNOCOBHOCTM B MOHMMaHUN
y4yebHOo-NporpaMMHOro Matepuana.




OnucaHue wWwkan oueHnBaHus
KomneTeHuun 06yqa|ou.|,er00ﬂ oueHnBaeTCd cregqyrwmnm obpasom:

MnaHupyembIn

CopepxaHue LKanbl oLeHUBaHWs

YPOBEHDb OOCTUTHYTOrO YPOBHSA pe3yrnbTata 06y4eHus
pesylbTaTos HeynoBneTBoputensHo | YOoBNeTBOPUTENBHO XopoLuo OTnuyHo
OCBOEHUA He 3auteHo 3auTteHo 3auTteHo 3auTteHo
3HaTb HecnocobHocTb OO6yuvatowniics Obyuvatowmincs Obyuatowuincs
obyuatoLlerocs cnocobeH OeMOHCTpupyeT OEeMOHCTpUupyeT
CaMOCTOSITENBHO CaMOCTOSATENBHO CNOcOOHOCTb K CNocoOHOCTb K
NPOAEMOHCTPUPOBATb | NPOAEMOHCTPUPOBATL | CaMOCTOSATENbHOMY CaMOCTOATENbHOMY
Hanuumne 3HaHWM Npu Hanuune 3HaHW Npu NPUMEHEHUIO NPUMEHEHMUIO 3HAHWU B
peLLeHun 3agaHnin, peLLeHnn 3agaHnm, 3HaHWUIN Npu BblOOpe cnocoba
KoTopble Obinn KoTopble Obinn pelleHnn 3agaHni, | pelleHnst HEM3BECTHbIX
npeacTaBneHbl npeacTaBneHbl aHanornyHbIX Tem, WNKW HecTaHOAPTHbIX
npenogaeartenem npenogaeaTtenem KoTOopble 3agaHui u npu
BMeCTe ¢ 06pasLom BMECTE C npeacTaBnsn KOHCYNbTaTUBHOWN
NX peLleHust. 00pasuoM MX peLleHus. npenoaasaTernb, noaaepxke B 4actu
W nNpu ero MEXANCUUMIMHAPHbIX
KOHCYNbTaTUBHOM cBA3en.
noaaepkke B 4acTtu
COBPEMEHHbIX
npobnem.
YMeTb OTtcytcTBHE Y Obyuvatowmica O6yuvatowuincsa O6yuatowuincs
obyuatoLlerocs AEMOHCTpUpyeT NPOAEMOHCTPUpYeT OEMOHCTpUpyeT
CaMOCTOSATENbHOCTU B | CAMOCTOSITENBHOCTb B | CaMOCTOSATENbHOE caMoCTOSITENbHOE
NPUMEHEHUN YMEHWUI MO | MPUMEHEHUN YMEHUIN | MPUMEHEHNE YMEHUI |  NPUMEHEHNE YMEHWIA
MCMNONb30BaHUIO pelueHus y4ebHbIX pelleHuns 3agaHni, | peleHns HeM3BECTHbIX
METOO0B OCBOEHUS 3a7aHui B NOSTHOM aHarnornyHbIX Tem, UNN HecTaHZaPTHbIX
y4eBHON ONCLMNITNHBI. COOTBETCTBUN C KoTopble 3agaHui u npu
o6pasuom, npeacTaBnsn KOHCYNbTaTUBHOWN
OaHHbIM npenogaeaTenb, noaaepke
npenogaBaTenem. W npu ero npenogaBaTens B YacTu
KOHCYIbTaTUBHON MEXANCUUMIMHAPHbIX
nogaepXxke B Yyactu CBSI3EN.
COBPEMEHHbIX
npobnewm.
BnapeTtb HecnocobHocTb O6yvarowuiics Obyvatowuiics Obyvatowuics
CaMOCTOSTENbHO OEeMOHCTpUpyeT OEeMOHCTpupyeT OEeMOHCTpupyeT
NPOsiIBUTb HaBblK CaMOCTOATENBHOCTbL B | caMocTosiTenbHOe camocTosiTenbHoe

peLleHNs NocTaBNeHHOoM
3agauv no

cTaHgapTHoMy o6pasLy
NOBTOPHO.

NPUMEHEHNM HaBbIKa Mo
3agaHunamMm,
peLleHne KOTopbIX GbIno
nokasaHo
npenogaeartenem

NpUMeHeHWe HaBblIka
peleHus 3agaHum,
aHamnorn4YHbIX TEM,

KoTopble
npeacrasnsn
npenogasarerb,
M npu ero
KOHCYIbTaTUBHOW
noaadepXKe B 4Yactu
COBPEMEHHbIX
npo6nem.

npUMeHeHNe HaBblka

peLLeHUs HEN3BECTHbIX
UM HeCTaHOaPTHbIX

3agaHnn n npu
KOHCYNbTaTUBHOW
noaaepxke

npenogasaTensi B 4actu

MEXANCUUMINHAPHBIX
cBA3en

2. MepeyeHb BONPOCOB M 3aA4a4 K 3K3aMeHy, rlabopaTopHbIM




3aHATUAM. Ob6pasel, 3IK3aMeHaLUMOHHOro bunera.

MpumepHLIN NnepeyeHb BOMNPOCOB K 3aLmTe nabopatopHom paboThi.
KomneteHuus OIlK-1:

1. Y10 Takoe namepeHue? Kakne Bnabl uamepeHuii Bel 3HaeTe? Yem oHM xapakTepuayroTca?

2. Yrto Takoe norpeluHocTb (owmnbka) namepeHuna? Kakme Buabl NOrpeLLHOCTEN CyLLEeCTBYOT? [puymHbl nx
BO3HUKHOBEHMUS.
UTo Takoe abconoTHasa u oTHocuTenbHasa owmbka? B kakux egmHuuax oHU namepsawTca?
. AnropuTtMm BblUMCEHNS OLLINBOK NPY NPAMBIX U KOCBEHHbIX N3MEPEHUSX.
MpaBuna namepeHnss ANMHbI C MOMOLLBIO LUTAHFEHLMPKYIS U MUKPOMETpA.
. MoHsATUe cunbl, Maccel.
. 2" 3akoH HbloTOHa 1 ero (popMyIMPOBKH.
. UTo Takoe koHCcepBaTMBHas U guccunatuBHas cuctemMbl? MNoHATUE NOTeHUMansHoro nons.
. CchopmynmpoBaTb 3aKOH COXpaHEHUSA MEXaHUYECKOW SHEPTUN.
10. CpegHsist cuna ygapa wapuka o penbc (BbiBod).
11. Yto Takoe ygap? Ynpyrum n Heynpyruin ygapsol.
12. KoahpmumeHT BoccTaHOBMAEHNS.
13. 3akoH coxpaHeHusa nMnynbca u 3aKOH COXpaHeHUs 3Heprum  Ans abconTHO ynpyroro yaapa.
14. 3aKkOH cCOXpaHeHUs UMNyIbCca U 3aKOH COXpaHeHUs 3Heprnm ansa abconuTHO Heynpyroro yaapa.
15. CKOpOCTb LWapuvka npy NPOXOXAeHUM NONOXEHUA paBHoBeCKs (BbIBOA).
16. MOMEHT MHepumnn matepuanbHOM TOYKKN, TBEPAOro Tena.
17. Nne4vo cunbl. MOMEHT cunbl.
18. OCHOBHOW 3aKOH AMHAMWKM BpaLLaTenbHOro ABWXKEHWS TBEPAOro Tena.
19. KuHeTuyeckas aHeprusi u paboTa npu BpallaTeNbHOM OBVDKEHNN.
20. Teopema LTenHepa.
21. NpeanobHbi ras. YpaBHEHNE COCTOSIHUS naearnbHOro rasa.
22. BHYTpeHHsst aHeprus, paboTa naeanbHoro rasa.
23. NepBoe Havyano TepmogMHamukn. NMpuUMeHnTb ero K nsonpoueccam.
24. Agnabatudeckuii npouecc (l-oe Hayano, ypasHeHue yaccoHa).
25. MNokaszaTtens agmabartsl. Ynucno creneHei cBoboasl i, Tennoemkoctn Comn Cy.
26. flBneHns nepeHoca.
27. MNpupopaa BA3KOCTU. [[paaneHT CKopocTy.
28. YpaBHeHUue BA3KOCTH (3aKoH HbloToHA).
29. KoadhduumeHT BA3KOCTU (BbIBOA pacyeTHon hopmynbl).
30. Yncno PenHonbaca. Bpems penakcauum.
31. MexaHnyeckume beryLime BOrHbl: NonepeyHble U NPoJosIbHbIE.
32. YpaBHeHue beryLuei BOMHbI.
33. CkopocCTb nonepeyHon n NPoLofbHOM BOJSIH.
34. CBsI3b ANVIHbBI BOJIHbI, CKOPOCTU M YaCTOTbI OeryLen BOMHbI.
35. CTtosiume BOMHbI, X NPUHLUMMNMANBHOE OTMYME OT BCEX APYrUX BUOOB BOJH.
36. YpaBHeHve cTos4en BOMHbI. [Ty4HOCTU U y3nbl.
37. [poBOAHMKN B 3NEKTPUYECKOM Mone.
38. OneKkTpoemMKOoCTb MPOBOAHMKA.
39. KoHageHcaTop. ONekTpoeMKoCTb NMOCKOro KoHAeHcaTopa (BbIBOA).
40. DNeKTpOEeMKOCTM napannensHO 1 NocnesoBaTenbHO COeAUHEHHBIX KOHOEHCATOPOB.
41. DnekTpryeckas cxema no U3MEPEHUI0 EMKOCTU KOHAeHcaTopa (HasHaYeHe BCEX ANIEMEHTOB).
42. XapakTepuUCTUKM 3NIEKTPMUYECKOro Toka, 3akoH Oma B aguddepeHumnanbHomn opme.
43. 3amkHyTaqa anekTpuyeckas Lenb. 3akoH Oma B HTerpansHon dopme.
44. 3akoH [xoynsa-IleHua B nHTEerpanbHom opme.
45, dusumyecknn cmbicn 34C.
46. MNone3Hast MOLLHOCTb, €€ 3aBUCUMOCTb OT COnpoTMBneHus R. Ycnoeue makcumyma.
47. HanpsbkeHHOCTb nong. MNoTeHunan. CeAsb Mexay HUMMU.
48. CunoBble 1 3KBUMNOTEHLMArbHbIE MOBEPXHOCTU NOMNSA TOMEYHOrO 3apsiaa.
49. OCHOBHbI€ 3M1EMEHThI 3NIEKTPOHHO-Iy4EBON TPYOKM (YepTex).
50. CkopOCTb 3NEKTPOHOB, NpoLLeLWmnX BTOpon aHog. BeiBog dopmynei.
51. TpaekTopus 3rIeKTPOHOB B MPOCTPAHCTBE OTKMOHSAIOLWMX NNACTUH.
52. [unonb. MNneyo gunonsa. QnekTpu4eckuin MOMEHT OUMNONS.
53. AeneHne nonsipusaumu gnanektpuka. Bektop nonspusaumm.
54. ®U3nNYeCKUn CMbICI ANINEKTPUYECKON NPOHULLIAEMOCTM BELLECTBa.
55. CerHeToanekTpykn, UX OTNINYMS OT OCTarbHbIX ANINEKTPUKOB.
56. l'ncTtepesuc. MNMokasaTb Ha netne ructepesnca Oocr. (MK Pogr) Y Eggepy,
57. Yto Takoe marHeTpoH? Ero cxema (Bua cBepxy).
58. NokasaTb Ha cxeme MarHeTpoHa HanpasrieHne BEKTOPOB:

a. U— CKOpOCTb 3IIEKTPOHA,
b. B — BekTOp MHAYKLUK s NI0GOro HanpaBneHns Toka,

59. F, — cuna JlopeHua.
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60. M306pa3nTb TpaekTopmio 3NIEKTPOHOB B MarHETPOHE NPW Pas3nnyHbIX 3HAYEHNSX TOKOB B CONEHOMAE.

61. 3akoH Amnepa.

62. Cuna JlopeHua.

63. BekTop MarHMTHOM MHAYKLUUN, HANPSPKEHHOCTb MarHUTHOMO NMOJSA, MarHUTHas NPOHNLAEMOCTb cpefpbl.

64. 3akoH buo-Caeapa-Jlannaca.

65. Bektop wHAaykumm B marHuTHOro nons 6GeCKOHeYHO AfMHHOIO MNPSAMOMAMHENHOro MNpPOBOAHUKA C TOKOM |
(dbopmyna).

66. BekTop nHaykumm B marHMTHOro nons Ang otTpeska NpoBOAHMKA C TOKOM (bopmyna).

67. Bektop nHaykumm B MarHMTHOro nons B LLEHTPe KPYroBoro Toka (opmyna).

68. ABneHne anekTpomarHuTHon nHaykuun. Onpegenexne. MNpaswuno JleHua.

69. 3akoH Papages, ero BbIBOA.

70. Tokv npu 3amMblkaHWX 1 pasMblKaHum Lenu. AenexHne camonHaykuum, O0C camomHaykumm (dopmyna).

71. lHOYKTMBHOCTb KaTyLku. B3aumHas MHOYKTMBHOCTb KaTyLLEK.

72. BuxpeBble Tokn. BpeaHbl oHu nnu nonesHsl? Noyemy cepaeyvyHukM TpaHCcopMaTopoB He AenatoT ChAOWHbIMU?

73. Kakune cBeTOBblE BOJIHbI ABMAIOTCSA KOF€PEHTHBIMN?

74. WHTepdepeHuus, onpenenexHue.

75. TeomeTpuyeckas u ontuyeckas ANuHa NyTy, ONTUYECKas pasHOCTb X04a, YCIOBUS MakCUMyMa U MUHMMYyMa.

76. YcraHoBKka Ans «koneu HbloToHa», Xxo4 nyyen B HEW.

77. TpakTuyeckoe NpMMeHeHue ABneHns nHTepdepeHUnn ceeTa.

78. [Owndbpakumna ceeta, onpegeneHue.

79. MpuHuwmn MNorreHca — ®peHens.

80. ®pPOHT BOMHbI TOYEYHOIO Y BECKOHEYHO YAaneHHOro UCTOYHMKOB, PUCYHOK.

81. MeTtopg 30H ®PpeHensa AN Kpyrnoro oTBepCTUs. YCNoBusa MakcumyMa u MMHMMyMma B Touke M akpaHa.

82. MeTog 30H A4ns Wenu, ycrnoBns MakcuMyma v MUHUMYMa.

83. BHewHun cotoadpdekT, onpeaeneHue.

84. YpasHeHue poToadhdekTa.

85. 3akoHbl hoToadhdekTa.

86. YcTpoKncTBo (hoToanemeHTa.

87. [MpuHuMn paboTbl HPOTOYMHOXMTENS.

MpumepHoe copgepxaHne KOHTPOnbHOW paboThl
KomneteHuus OIlK-1:

1 KameHb 6GpoweH BepTuKanbHO BBEPX C Ha4asnbHOW CKOPOCTBIO ), :20%. Mo WCTeYeHWM, KakKoro BPEMEHM

HaxoauTca Ha BbicoTe h=15x ? Hamtm ckopocTb kamHA Ha aTow BbicoTe. ConpoTuBneHvem Bo3gyxa npeHebpeuyb.
MpuHATL g :10/1%2 .

2 3BykoBble konebaHusa, nmetowme vactoty v =0,5xly v amnnutyay A =0,25mum, PacnpoCcTpaHatoTCs B YNpyrowu
cpepe. OnuHa BonHbl A = 70cm . Haiitn: 1) ckopocTb pacnpoCTpaHeHUs BOSH; 2) MakCUManbHYK CKOPOCTb YacTuly
cpeabl.

3 Juck pagmycom I =20cm Bpawaetcs cormacHo ypasHeHumio @ = A+Bt+Ct®, rae A=3pao, B:—lpa%,

C:O,]_paa 3" Oﬂpeﬂ,e]’ll/lTb TaHreHunarnbHOE, HOpMalibHOE U MNOJIHOEe a, YCKOPEeHUA TOYEeK Ha OKPY>XHOCTU OWUCKa ONA
C

momenTa Bpemenn t =10C .

4. TnoTHoCTb rasa p npu gaeneHun p = 96 klMa u Temnepatype t = 0°C pasHa 1,35 r/n. Hantu monsapHyto maccy M
rasa.

5. OnpefenuTb AaBneHust p; W p, rasa, coaepxatiero N = 10° monekyn u umetowero obbem V = 1 cm®, npu
TemnepaTypax T; =3 Ku T,= 1000 K.

6. K 6atapee ¢ B[C ¢ = 300 B BkntoyeHbl ABa NNOCKNX KoHAeHcaTopa emkocTamu C; = 2nd n C, = 3nd. Onpegenutb
3apsa Q m HanpshkeHne U Ha nnacTuHKax KOHAEeHCaToOpOoB Npw nocregoBaTeNbHOM U napanfienlibHOM COeANHEHMUSX.

7. [1Ba OAVHAKOBbIX 3apshKEHHbIX Lwapa HaxogsTcs Ha paccrosiHum I =60cwm . Cuna oTtankusaHbs  F, wapos

—6
70-10 H . Nocne Toro Kak Luapbl NpUBENM B COMPUKOCHOBEHME W yaoanunu Apyr OT [Apyra Ha npexHee paccTosiHue,

cuna oTTarnkueaHbsi Bo3pocna 1 ctana pasHoin F, =1,6 .10 H . BbluvcnnTb 3apsigibl G U g, KOTOPbIE BbINK Ha Lwapax
[0 VX COMPUKOCHOBEHUS!. [jaMeTp LUIapoB CYMTaTb MHOMO MEHbLIMM PACCTOSHUS MEXAY HUMM.

8. OneKTpoH B HEBO3BYXOEHHOM aToMe BOAOPOAa ABWXKETCS BOKPYr sapa Mo OKpyXHocTW paauycom I =53nm .
BbIUMCNIUTL MarHUTHbIA MOMEHT P, SKBMBANEHTHOTO KPYroBOro TOKa M MEXaHW4Yeckuid MOMeHT M, AeicTByloWwuiA Ha

KPYroBon TOK, €Crv aTOM MOMELLEH B MarHUTHOE More, MVHUU MHOYKUMM KOTOPOro mapanfesfbHbl N0CKOCTM OpouThbl
anekTtpoHa. MarHutHasa nHaykuua B nons pasHa 0,1Tn.

9. dnekTpuyeckoe nosie cozpaHo Asymst TouveuHbimn 3apsgamun Q =40uKn v Q, = —10uK7n, Haxogswmmmucs Ha
pacctosnn d =10cw gpyr ot gpyra. OnpenenuTb HaNPsKEHHOCTb MONS B TOYKe, yAaneHHOW OT NepBoro 3apsaa
Hal, =12cm w ot BTOpOro Ha I, = 6w .



10.

Ha koHuax megHoro npoeoga anuHon | = 5 m nogaepxusaetca HanpskeHne U = 1 B. Onpegenntb NAOTHOCTb

TOKa j B poBoae.

11.

Mo TOHKOMY NPOBOAHUKY, N3OTHYTOMY B BMAE NpaBuUilbHOro LWECTUYrosibHUKa co CTOpOHOI;I a =10 cm, nget ToK | =

20 A. Onpegenntb MarHUTHY MHOYKUMIO B B LEHTPE LWeCTUYronbHuKa.

12.

B ogHopogHOM mMarHUTHOM none ¢ nHaykumen B = 0,01 Tn nomelleH npsamon npoBoaHuMK anvHon | = 20 cm

(noaBoasLMe npoBoaa HaxoasaTcs BHe nons). OnpenenvTb cuny F, OeCTBYIOLLYIO Ha NMPOBOAHMWK, ECNU MO HeMYy TeyeT

TOoK | =

50 A, a yron ¢ mexay HanpaBlieHNEM TOKa U BEKTOPOM MarHMTHOWM MHAYKUun paBeH 30°.

MprMepHbIE BONPOCHI MO 3aLLNTE KOHTPOMbHON paboThi:
KomneteHuus OIlK-1:

1. Kakne OCHOBHbIE 3aKOHbI 1 SBMEHNS UCMOMb3YIOTCH B AaHHOW 3apadve?
2. KakoB dom3nyeckuii cmbiCi 3agadn?
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11

. Pacckaszatb xog pelweHuns 3agaudun.

. Mo4emy npwu peLueHnn 3apgaymn ncnonb3yetca onpegeneHHasa popmyna?

. Kak BbIBupaetcs chopmyna ansa pelueHns 3agayun?

. MoxeT nu BbITb Apyroe pelleHne 3agayn?

. MOXHO nn uHTEerpanbHoe pelleHne 3agayn 3ameHuTb guddepeHumnaneHbiM?
. Kakne mogenu ncnonb3aylotcst npy pelieHny 3agaymn?

. Kakune gonywieHusa caenaHsl npu pelieHun 3agadm?

. Kakasi paamepHOCTb NpUMeHeHa npu peLleHnn 3agadmn?
. MoxHo v pelunTb 3agavy B Apyrol cucteme, Hanpumep CIrC?

[MpuMepHbIN NepeyeHb BONPOCOB K 3K3aMEHY:
KomneteHuus OIlK-1:

10.
11.

12.
13.

14.
15.

16.

17.
18.
19.

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

MexaHwnka

MatepwuanbHas Todka. Cuctembl otcyeTa. KuHemaTtuka noctynatensHoro aAsvxeHus. Tpaektopus. [yTb.
CpegHsist ckopocTb. MrHoBeHHasi CKOpOCTb.

CpeaHee yckopeHue. MrioseHHoe yckopeHue. KacatensHoe n HopmansHoe yckopeHue. PaBHoOMepHoe 1
paBHOYCKOPEHHOE OBWKEHNE.

OBwxeHne Tena, 6POLLEHHOrO Mo YriioM K FOPU30HTY.

Buabl B3aumoaencTemi B npupoge. XapakTepucTUKU HEKOTOPbLIX CUI: CUMa TSXKECTU U BeC Tena, CUnbl TPEeHNS 1
yrpyrocTu.

MepBbIi 3akOH HbtoTOHa. VIHepuunanbHble cuctemMbl oTcueTa. Npumeps!.

BTopoit 3akoH HbtoToHa. [uddepeHumnansHasa popma BToporo 3akoHa HetoToHa. TpeTuit 3akoH HbloToHa.
"paHuLbl NPUMEHNMOCTU 3aKOHOB HbloTOHa. CrioxkeHune cun.

OnpepgeneHne MmexaHudeckon paboTbl (MOCTOAHHOW U MeHsLWwencs) cunel. [paduryeckoe npegcrasneHne
paboTbl.

KuneTtuyeckas aHeprus. CBA3b KUHETUYECKOWN 3Heprumn ¢ paboTon. [Npumepsl.

KoHcepBaTtuBHble cunbl. MNMoTeHumansHoe none. MNMoTeHumansHas sHeprus 1 ee cBs3b ¢ paboTon.
MoTeHumanbHasa aHeprus Tena B none TsKecTn 3eMnu. QHepPrns CxxaTon NPYKUHbI.

MexaHn4yeckasn sHeprns. 3aKOH COXpaHeHUs MexaHudeckom aHepruun. Npumepsl.

KuHemaTuka BpallaTenbHOro ABMXeHUs. YrnoBoe nepemelleHume, yrinosas CKOpoCTb U YrioBOe YCKOPEHNUE.
BekTopHbIN xapakTep BenuymH. YactoTa 1 nepvoa BpalleHus.

OnpepneneHne MmoMeHTa cunbl. MNneyo cunbl. OCHOBHOE ypaBHEHWE OMHAMUKN BpallaTenbHOro ABMKEHNS.
MoMEeHT nHepumn abcomntoTHO TBEPAOro Tena (BblYUCEHNS MOMEHTOB MHepLMKN). OPU3NYECKUIA CMbICT MOMEHTA
nHepummn. Teopema LUtenHepa.

OnpepgeneHne MoMeHTa MMMynbca. 3akOH COXpaHEeHNss MOMeHTa umnyrnsca. MNpumepsi.

KuHeTuyeckas aHeprusa BpawlatoLlerocs tena. Pabota npy BpalwatenbHOM ABMKEHUN. SHEPrus KaTawerocs
uunuHgpa.

MoctynaTbl QnHWTENHa. MNMpeobpasoBaHus JlopeHua. Cnencrteust 3 npeobpasoBanuin JlopeHua.
OAHOBPEMEHHOCTb.

Cnepcteusa n3 npeobpasoaHui JlopeHua. JlopeHUeBO CokpalleHne AnuHbI.

Cnepncteus n3 npeobpasoBaHuin JllopeHua. 3amenneHve BpemeHn. iHTepean.

PenatneBuctckas guHamuka. Penatusuctckas macca. B3aumocBsisb aHeprum 1 macchl.

TepmoguHamuka

OcHoBHOe ypaBHeHME MOMEKYNsipHO-KUHETUYECKON TeopUn naeanbHoro rasa.

MpeanbHbin ras. [a3oBble 3akoHbl. YpaBHeHMe MeHaeneeBa-KnaneipoHa.

3akoH Makceenna ang pacnpegeneHvus MOneKkyn rno CKOPoCTSAM.

BapomeTpunueckasa popmyna. PacnpegeneHue bonbumana.

Yucrno cteneHert ceobogbl. 3akoH BonbumaHa 0 paBHopacnpeaeneHmn 3HepPrumn o cTeneHsm csoboapl.
BHyTpeHHsis 3Heprus ngeansHoro rasa. PaboTta rasa npu pacwmpennn. PaboTta rasa npy pasnnyHbix NnpoLeccax.
lMepBoe Hayano TepmoaMHamMmukn. NMprMMeHeHne NepBOro Havana TePMOAMHAMMKUN K M30onpoLeccam.
TennoemkocTb rasos. YpaBHeHue Maiepa.

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



29.

30.

31.
32.

Cratuctnyeckrme 3akoHOMEPHOCTW pacnpeaeneHnss MoneKyn rasa no obbemMy. SHTPONNS U ee CTaTUCTUYECKOE
TONKoBaHue. V3meHeHne aHTponun. PacyeT n3aMeHeHUs SHTPONMM NPy pasnmyHbIX NpoLeccax.
Bsanmopgencteme mornekyn. YpaBHEHWE COCTOAHNA pearnbHOro rasa. Isotepmebl pearnbHOro rasa. BHyTpeHHAA
3HEpPrusi peanbHOro rasa.

OnNeKTpUYECTBO M NOCTOSAHHbIV TOK

3akoH Kyn0Ha. anIMeHeHVIe 3aKOHa Kyn0Ha B CJ1ydae HeTO4YE4YHbIX 3apAXXEeHHbIX Terl.
GHEKTpM‘-IeCKOG none. Hal'lpﬂ)KeHHOCTb AJIEKTPOCTATUYECKOrIo NnosiA. rlpl/IHLl,l/II'I cynepnos3ununn. CwunoBble NMHUMK.

33.CmeLueHne (MHAyKUmMs) anekTpocTaTuyeckoro nons. Motok BekTopa cMelleHus. Teopema

Octporpaackoro-laycca ans anekrpoctatnyeckoro nons. lNpumeHeHne tTeopembl OcTporpaackoro-aycca ans
pacdeTa anekTpocTaTM4eckoro nonsa 6eCKOHEYHOM paBHOMEPHO 3apsKEHHOW cdhepbl.

34.Teopema OcTtporpaackoro-laycca ang anekTpocTaTMyeckoro nons.

35.

MpumeHeHne Teopembl OcTporpaackoro-Faycca ans pacyeTta anekTpocTaTUYecKoro nons 6eckoHeYHom
PaBHOMEPHO 3aPSPKEHHOW MIMOCKOCTH.

36.Teopema OcTporpaackoro-laycca ang anekTpocTaTMyeckoro nons.

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.

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

PaboTa cun anekTpocTaTMy4eckoro nond no nepemeLleHnto 3apsiga. Linpkynsauma Bekropa HanpsXeHHOCTH
3NEKTPOCTaTUYECKOro Nonsi.

lMoTeHuMan anekTpocTaTMyYecKoro noss. SKBUMNOTEHUMAmNbHbIE MOBEPXHOCTH.

B3anMMoCBSA3b HanpspkeHHOCTU U NoTeHumana. BaammHoe pacnonoxeHne CUnoBbIX MVHUIA Y SKBUMOTEHLMANBHbIX
NOBEPXHOCTEMN.

Bugpbl ananektpukos. Bektop nonspusaumu. [uanekrpmuyeckas BOCNPUMMUNBOCTb

OnekTpuyeckoe nore B AnanekTpuke. [nanekrpmyeckas NpoHULAEMOCTb U €€ CBA3b C BOCMPUUMYMNBOCTHIO.
[MpoBOAHUKM B anekTpocTaTtuyeckom none. KoHageHcaTopbl. ONeKTpoeMKOCTb NII0CKOro KoHAeHcaTopa.
OHeprusa cucTeMbl 3apsgoB. DHEPrust ANEKTPOCTaTUYECKOro Nonsi.

XapaKkTepuUCTUKM NOCTOSIHHOIO Toka. [noTHOCTb Toka. 3akoH Oma B AnddepeHumnansHon opme.
ConpoTtrBneHve NpoBOAHNKOB

3akoH Oma gnsa ydacTtka uenu 1 Ans nonHon uenu. ANekTpoaBuMXKYLLAs cuna UCTOYHUKa ToKa.

MpaBuna Kupxroga ons pacyeta anekTpuyeckmx uenen.

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

Knaccuyeckasi Teopus aneKTponpoBOAHOCTH.

MarHuTHoe none

HanpspkeHHOCTb MarHuTHoro nons. 3akoH buo-Casapa-llannaca. NpumeHeHue 3akoHa Buo-Casapa-Jlannaca
Ans pacyeTa MHAYKLUN MarHUTHOro nonst 6eCKOHEeYHOro, NPSIMOro NPOBOAHMKA C TOKOM.

3aKkoH MONHOro Toka (Teopema O LUMPKYNSaUMW BeKTopa MHOYKUMM MarHuTHoro nons). lNpumeHeHne 3akoHa
MOMHOrO TOKa Ans pacyeTa nons H6ecKoOHeYHO AMNWHHOrO corneHouaa. MOToK BekTopa MarHUTHOW WHAOYKUMM.
Teopema OcTporpagckoro-lraycca ans marHUTHOro nons.

Cwvna NopeHua. [IBmkeHne 3aps>keHHON YacTulbl B MarHMTHOM none. 3ddekT Xonna.

Cuna Amnepa. BaanmogencTteue napannernbHbIX TOKOB.

MarHuTHbIE MOMEHTbLI SNEKTPOHOB M aTtoMoB. [InamarHeTuam. MarHeTuku.

BekTop HamarHnyeHHocTu. MarHutHasa BocnpunMmumnBocTb. [ina-, napa-marHeTnkn. MarHuTHoe none B BelLecTBe.
MarHuTHasa npoHuuaemMocTs. PeppomMarHeTuKu.

ABneHns anekTpoMarHMTHOW nHAyKUMK. BeiBog 3akoHa ®apapes-JleHua. MNpasuno JleHua.

CamonHaykums. MIHAYKTMBHOCTb. VIHAYKTMBHOCTb BECKOHEYHO ANMHHOrO coneHouaa.OHeprus MarHMTHOrO Moss.
O6bemHas NNOTHOCTb 3HEPru.

Cuctema ypaBHeHuii Makceenna. 3HadyeHne Teopun Makceenna.

Konebanus

apmoHnyeckne  konebaHus M ux  xapaktepuctukn.  KmHemaTuka  rapMOHUYECKMX  KorebaHun.
OnddepeHunanbHoe ypaBHEHWE rapMOHUYECKUX  KorebaHnun. OHeprnss  rapMoHuYeckux  kornebaHun
(MexaHU4ecknx n aNeKTpUYecKmx).

OnddepeHunanbHoe ypaBHEHWE rapMOHUYECKNX KonebaHum Npy>KMHHOIro 1 usmyeckoro MasaTHukoB. [leprog
konebaHuni 3TNX MassTHUKOB.

"apmoHuueckme konebaHus B konebaTtenbHOM KOHTYpe. Popmyna TomcoHa.

OnddepeHumanbHoe ypaBHEHNE 3aTyXaKLWMX MEXAHUYECKUX U 3MEKTpUYecknX konebaHui. Jlorapudpmmnyeckmi
OEKpPEMEHT 3aTyxaHus.

OnddepeHumanbHoe ypaBHEHWE BbIHYKAEHHbIX MeXaHudeckux konebaHui u ero pelleHue. Pe3oHaHCHble
KpuBble.

lNepemeHHbIN TOK. [lonHOE conpoTMBREHWE Uenu nepemMeHHoro Toka. [locrnegoBatenbHoOe U napannesibHoe
coeguHeHue.

CnoxeHue konebGaHW/ OZHOIO HarnpaBneHUs OAMHAaKOBOW 4acToTbl. BekTopHble auarpammbl. CrioxeHve
konebaHu opgHoro HanpaeneHus. buenusa. CnoxeHue B3aMMHO NepPneHAMKYNSAPHbIX konebaHun. Purypbl
Jlnccaxy.

BonHoBble npoueccol. MpogonbHbie 1 NonepeyHble BOMHbI. YpaBHeHue Gerylien BonHbl. BonHoBoe ypaBHeHwe.
BonHoBow nakeT. ['pynnoBasi CKOPOCTb.

ONeKTPOMarH1THbIE BOSHbI. XapakTePUCTUKN CBETOBbIX BOMH. VIHTEHCUBHOCTL CBETOBOW BOJSIHbI.



O6pasey, ak3ameHauMoHHOro buneta

J[anbHeBOCTOYHbI FOCYAAPCTBEHHBIR YHUBEPCUTET NyTel coobLeHNs

Kadeapa Ok3ameHaunoHHbIN Gunet Ne «YTBEpPXKOAO»
(k911) dunsmka n TeopeTmyeckasi no gucuunnmHe 3aB. kacdegpon
MeXxaHuKa dusuka MeaHoB B.W., gokT. doms.-mar.
1 ANsi HanpaBrneHns NogroToBKM / cneLmansHOCTH HayK, npogeccop
cemecTp, 2022/23 y4ebHbIli rog 23.03.01 TexHonormsa TpaHCNOpTHbLIX NPOLLECCOB «__» 20 .

npoduns/cneunanuaaums
Jlornctuka HedbTeraszoBoro Komnnekca u
TPaHCMOPTHBLIX CUCTEM

1. KuHematuvka BpalwiaTenbHOro ABMXEHNS. YrnoBoe nepemMeLleHme, yrnosas ckopocTb U yrnosoe yckopeHue. (OlK-1).

2. NpumeHeHne TeopeMbl OcTporpagckoro-raycca ansi pacyeTa 3neKkTpocTaTM4eckoro nons 6eckoHe4YHon
paBHOMepPHO 3apshkeHHon nnockoctn. (OlK-1)

3. MNpu agnabaTtnyeckom cxatum 1 kMonb AByxaTOMHOro rasa 6oina coseplweHa pabota A = 146 k[Ix. Ha ckonbko
yBenuuunacb Temneparypa rasa npu cxatum? (OlK-1)

MpumeyaHwue. B kaxxgom ak3ameHauUMoOHHOM BuneTte AOMKHbI NPUCYTCTBOBaTbL BOMPOCHI, CMOCOBCTBYIOLLNX
dopmMupoBaHu1Io y 0byyatoLerocs BCex KOMMNETEHUUN NO AAHHOW AUCLMMIINHE.

3. TecTtoBble 3apaHusa. OueHKa No pe3ynbTataM TECTUPOBAHUA.

3.1. NpumepHble 3agaHua  TecTa

3apanwue 1 (OMK-1)

BbibepuTe npaBunbHbIA BapuaHT oTBeTa.

Ycnosue 3agaHus: [NlocnegoBaTenbHOCTb B MOPsiAKe BO3pacTaHUs paguyca
1: SNeKTpoH

2: appo aTtoma

3: atom

4: mornekyna

3apanwue 2 (OMK-1)

MocnepnoBaTenbHOCTL B NOPsAKE BO3pacTaHUs ANUTENbHOCTU
: HC

MKC

MC

c

MUH

vyac

QabRwn >

3apanue 3 (OlK-1)
Ha pucyHke BeKTOp MFHOBEHHOW CKOPOCTM TOYKM NpW ee OBUXKEHUMU Mo kpueon AB 3T0:
1. Bektop 1 3
2. Bektop 2

3. Bektop 3 3

4. Bektop 4

5. HeT nNpaBwurbHOro oTBeTa *

3apanwue 4 (OMK-1)

YkasaTb NpaBunbHbIA OTBET

Linkn KapHo:

1. CocTouT U3 ABYX M30TEPM M OBYX U306ap
2. CocTouT 13 OBYX N30X0p U ABYX M30bap

3. CocTouT 13 ABYX U30TEpPM 1 ABYX aguabdar
4. 3TO KpyroBou npouecc

3apganue 5 (OlK-1)

MocrnepoBaTenbHOCTL B NOPsiAKe BO3pacTaHUs ANUTENbHOCTU
MocrnepoBaTenbHOCTL B NOPsiAKe BO3pacTaHUs

1: mlMNa



2:Ma
3:klMa
4: MMNa

3apganue 6 (OlK-1)

YKasaTb NpaBuribHbIA OTBET

Linkn KapHo:

1. CocTouT 13 AByX U30TEPM 1 ABYX n3obap
2. CocTouT 13 ABYX U30X0p 1 ABYX n3obap
3. CocTouT 13 ABYX U30TepM 1 ABYX agnabar

4. 3TO Kpyrosou npowecc

3apganue 7 (OlK-1)

MNocnenoBaTenbHOCTL B nopsaaxke Bo3pactaHuna TBepaoCcTn matepuana

1: nap

2: XXNOKOCTb
3: cTanb

4: anva3s

5:

HaHOKOMMO3UTHbIE MeTalNin4eckmne nokKpbITUA

[MonHbIN KOMNIEKT TECTOBLIX 3a4aHUN B KoprnopaTneHom TectoBon obonovke ACT pasmelueH Ha cepeepe YUT
OBI'YTIC, a Takke Ha cante YHuBepcuteTta B pasgene COO [OBIYIC (o6pasoBaTenbHas cpega B NMIMYHOM kabUHeTe

npenogasarens).

CooTtBeTcTBME MexXay 6anbHOM CUCTEMOM U CUCTEMOW OLEHUBAHMWSA MO pe3yfibTaTam TECTUPOBaHWS yCTaHaBNMBaeTCs
nocpeacTsoM crneayowen Tabnuubi:

O6bekT MokasaTenu oueHnBaHusA OLeHka YpoBeHb
OLIEHKM pe3ynbTaTtoB 0by4eHus pesynbratos
obyyeHusa
60 6annoB n meHee «HeynoBneTtBopuTensHO» Hun3kuin ypoBeHb
. 74 — 61 6annos «YOOBNETBOPUTENBHO» MoporoBbI ypoBEHD
Obyuatowuincs =
84 — 75 6annos «X0opoLLOo» [MoBbILEHHbIV YPOBEHb
100 — 85 6annoB «OTnn4HO» Bbicokui ypoBeHb

4. OueHKa oTBeTa oby4aroLerocs Ha Bonpochl, 3agavy (3agaHue) ak3aMmeHaLMOHHOro bunera, 3a4eTa,
KYpPCOBOIO NPOEKTUPOBaHMUS.

OueHka oTBeTa o6yqa}ou.lerocq Ha BOMpOChbl, 3agavy (3ap,aHme) 3K3aMeHaUMoHHoro bunera, 3ayeTta

Cop,ep»(aHMe LKanbl oueHnBaHuA

BneMeHTb OLleHMBaHMS HeynoBneTBoputensHo | YOoBNeTBOPUTENBHO XopoLuo OTnunyHo
He 3ayTteHo 3ayTeHo 3a4TeHo 3a4TeHo
CooTtBeTcTeue oTBeToB  |[10MHOe HecooTBeTCTBME |3HAYMTENbHbIE HesHauntenbHble [[lonHoe
hopMynupoBKam no BCeM Bonpocam NMOrpeLlHOCTH MorpeLHocTn COOTBETCTBUE
BOMPOCOB (3a4aHui)
CrpykTypa, MonHoe HecooTBeTCTBUE |3HaYUTENbHOE HeaHauntenbHoe |[CooTBeTcTBUE
KpUTEpMUIO. HecooTBEeTCTBUE HecooTBeTCTBUE KpUTEpUIO Npwn
nocnenoBaTenbHOCTb U
KpUTEPUIO KpUTEPUIO OTBETe Ha Bce
Iorvka oteeTta. YmMeHue
BOMPOCHI.
YETKO, MOHATHO,
rpamoTHO 1 cBOBOAHO
nm3naraTb CBOW MbICIN
NonHoe He3HaHne MmetoT mecTo MmetoT mecTo MNonHoe
HOPMaTUBHOW 1 NPABOBOW | CYLLECTBEHHbIE HecyLleCcTBEHHbIE |COOTBETCTBUE
6a3sbl 1 cneumanbHom ynyLieHus (He3HaHue |ynyuieHna u OaHHOMY KpUTEpPWUIO
3HaH1e HOPMaTUBHLIX, | yrepaTypbl BonbLLUEn YacTu U3 He3HaHue OTBETOB Ha BCE
NPaBOBbLIX JOKYMEHTOB 1 [IOKYMEHTOB U OTAEeSbHbIX BOMPOCHI.
cneunansHou cneumansHom (eAMHMYHBIX) paboT
nTepartypbl nuTepartypbl No n3 yucna
HasBaHuo, obsazaTenbHON

cofepXxaHuio 1 T.4.).

nuTepaTypsbl.




YMeHue yBsi3biBaTb
TEOPUIO C NPaKTUKOW,

B TOM 4yuMcne B obnactu
npodeccnoHanbLHoOn
paboThl

YMeHune cBasaTb TEOPUIO
C npakTukon paboTbl He
nposiBrsieTcs.

YMeHne cBa3aTthb
BOMPOCKI TEOPUN U
NpPaKTUKn
nposiBNseTCsl peako

YMeHne cBa3aTthb
BOMPOCHLI TEOPUN U
NpPakTUKn B
OCHOBHOM
nposiBNseTcA.

MonHoe
cooTBeTCcTBME
AaHHoMY
Kputeputio.
Cnoco6GHocTb
MHTErpnpoBaTtb
3HaHUA
NnpuBIiIEeKaTb
cBegeHnAa n3
Pa3nmM4HbIX
HAavuHKIX cchen

KayecTBO OTBETOB Ha
JOMONHUTENbHbIE
BOMpPOCHI

Ha Bce pononHuTenbHble
BOMpOCHI NpenogasaTtens
AaHbl HEBEPHbIE OTBETHI.

OTBeTbl Ha 6onbLUyto
YyacTb
AOMNOMHUTENbBHbIX
BOMPOCOB
npenogasaTtens AaHbl
HEeBEPHO.

1. [laHbl HENonHbIEe
OTBETHI Ha
OONONHUTENbHbIE
BOMPOCHI
npenogaeaTtens.
2. aH oguH
HEBEPHbIN OTBET
Ha
OONOSTHUTENbHbIE
BOMpPOCHI
npenogaeaTtens.

[aHbl BepHble
OoTBETbI Ha Bce
OOMONHUTENbHbIE
BOMNPOCHI
npenogasaTens.

I'Ipmmeanme: nToroeas oueHka d)OpMVIpyeTCFI KaK cpegHAaA apMd)MeTI/I‘-IeCKaﬂ pe3ynbTaTtoB 3JIEMEHTOB OLEHNBAHUA.




