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Mporpamma ancumnnnHbl "dusmka”; 23.03.01 "TexHonorma TpaHCnopTHLIX NPOLECCOoB".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. ®oHAO OLEHOYHBIX CPeacTB Mo AUCUUNMHE (MOaynio)

6.1. MepeyeHb KOMMNETEHLUIA C yKa3aHWEM 3TarnoB MX (POPMUPOBaHMS B MPOLIECCE OCBOEHUS 0bpa3oBaTenbHoii
nporpamMmbl 1 OOPM KOHTPOIS NX OCBOEHWUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHNA KOMMETEHUMN Ha pasnunyHbIX aTanax ux popmMmnpoBaHns,
onuncaHue wkKan oueHmnBaHun4

6.3. Tunosble KOHTPO/bHbIE 3a0aHNA NN NHble MaTepuanbl, HGOéXO,D,I/IMbIe Ong oueHkKun 3HaHI/II7I, yMean7|, HaBbIKOB U
(Mnn) onbiTa BEATENbHOCTU, XapakTepMayoLWmnx aTanbl OPMUPOBAHNS KOMMETEHLUMI B NPOLIECCE OCBOEHUS
06pasoBaTtenbHON NPOrpamMMmbl

6.4. MeTtoanyeckne matepuanbl, onpegendiowmne npouenypbl oleHnBaHuA 3HaHWN, yMean7|, HaBbIKOB U (I/IJ'II/I) onbiTa
0eATenbHOCTU, XapaKkTepusyowmx atanbl oOpMUpPOBaHNSA KOMMeTeHuunin

7. NepeyeHb nutepaTypbl, HEOHXOAMMOW ONS OCBOEHMS AUCLMNIMHBI (MOAYy”Ns)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALMOHHOW ceTh "IHTepHeT", HeobX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeToamnyeckme ykasaHus nns obyyatolmxcs no 0CBOEHWIO AUCLMMNMHBI (MOOYNS)

10. MepeyeHb MHOPMALMOHHBIX TEXHOMOMMIA, UCMONb3YEMbIX MPU OCYLECTBEHNM 0Bpa3oBaTeNibHOro npowecca no
LMCUMNAVHE (MOOYNIO), BKMOYAS NepeyeHb NPorpaMMHOro obecneyeHns n MHPOPMALIMOHHbBIX CMPaBOYHbLIX CUCTEM (NpK
HeobXoaMMOCTHK)

11. OnncaHne MaTepuanbHO-TeXHUYecko 6a3bl, He0bX0AMMOI ANs ocylwecTBNeHNs obpa3oBaTeNnbHOro npoLlecca no
aucumnnuHe (Mooynto)

12. CpeancTea agantauuy NpenofaBaHns AUCLMMNWHBI (MOSYNs) K NoTPebHOCTSM 06yyatoWwmxcs MHBANNLOB W NN, C
OrpaHUYeHHbIMY BO3MOXHOCTSMY 300POBbS

13. MNMpunoxeHue Ne1. doHA OLEHOYHbIX CPEOCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON AN OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. MNepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMMNINHBI (MOSYns),
BKNIOYAs NepeyeHb NPOrpaMMHOro obecneyeHmst 1 MHEOPMaLIMOHHBIX CMPABOYHBIX CUCTEM
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Mporpamma ancumnnnHbl "dusmka”; 23.03.01 "TexHonorma TpaHCnopTHLIX NPOLECCOoB".

Mporpammy nucuunnuHel paspabortan(a)(vn) CtpawmnHckuin H.C.

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHe (MOJYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO
O6yuatolmitcs, OCBOVBLUNIA AUCUMMIMHY (MOOYNb), [OMKEH obnaaath CnenyowmnMn KOMNeTeHLMSIMI:

LWndop PacwumndppoBka
KOMMeTeHLun npuobpeTaeMor KOMNETEHLUN

Orik-3 FOTOBHOCTbIO MPUMEHSTb CUCTEMY (PYHOAMEHTANbHbIX 3HAHUIA (MaTeEMaTUYECKUX,
EeCTECTBEHHOHAYYHbIX, UHXEHEPHbIX M 9KOHOMUYECKMX) ON5 nAeHTUdMKaLmm,
ChOPMYNMPOBAHNS W PELIEHNS TEXHUYECKMX N TEXHONOTMYEeCKNX npobnem B obnactu
TEXHONOrMMW, OpraHn3aLmnn, NIaHNPoBaHWA 1 yNpaBneHns TEXHNYECKONR 1
KOMMep4ecKoi akcniyaTaunein TpaHCnopTHbIX CUCTEM

O6yyatolmiics, OCBOMBLUNA AUCLUMANHY (MOOYNb):
JlonxeH 3HaTb:

OCHOBHble pun3nyeckme sBneHns, pyHoameHTanbHble MOHATUSA, 3aKOHbI U TEOPUN KTACCUYECKON 1 COBPEMEHHON
PU3NKK

JonxeH ymeTb:

NPUMEHATb NOoNy4YeHHble 3HaHWNA Mo cpmsvme npu ndydyeHnm opyrux gucumninH, Bblaensatb KOHKpeTHOe cpmsmquKoe
cofgepXxaHue B npuknagHblX 3anaqdax I'IpOCpeCCI/IOHaJ'IbHOVI neAaTe/ibHOCTHN

JlonxeH Bnanetb:

COBPEMEHHOIM Hay4HOM annaparypoin, HaBblkaMu Be4eHNS (PU3NYEeCKOro aKCnepmmMeHTa

JonxeH 0eMoHCTpUpoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

NPUMEHATb pe3ybTaTbl 0OCBOEHUNA ANCLUUNNNHBI B HpO(peCCMOHaﬂbHOVI nesaTenbHOCTU

2. Mecto aucumnnuHbl (Mopyns) B CTpyktype OIMNOIM BO
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Mporpamma ancumnnnHbl "dusmka”; 23.03.01 "TexHonorma TpaHCnopTHLIX NPOLECCOoB".

HaHnas oucuunnuHa (Moaynb) BkAoYeHa B pasgen "B1.5.8 OucumnnnHbl (Mogynu)" OCHOBHOM NpodbecCuoHanbHom
obpasoBatenbHoli nporpammel 23.03.01 "TexHonorus TpaHCcnopTHbIX Npoueccos (OpraHn3aunsi NepeBo3ok U
ynpaeneHne Ha aBToMoBUIbHOM TpaHcrnopTe)" U oTHocKTCs K 6a30Boit (06LwenpodeccroHanbHo) YacTu.

OcBauBaeTcs Ha 2 Kypce B 3, 4 cemecTpax.

3. O6bem gucumnanHbl (MOOyNs) B 3a4eTHbIX eguHMLaX C YKa3aHMeM KONMyecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHyI0 paboTy oby4yaloLLuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

Obwas TpynoeMKoCTb AncuMnauHbl cocTasnset 10 3a4eTHbIX(ble) eanHuL(bl) Ha 360 Yaca(os).

KoHTtakTHasi paboTa - 36 yaca(os), B TOM 4yucne nekuun - 12 yaca(os), npakTnyeckme 3aHsTus - 12 yaca(os),
nabopaTtopHble paboTbl - 12 Yyaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocrTositenbHas pabota - 311 yaca(os).
KoHTponb (3a4éT / ak3aMeH) - 13 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUUMNMUHBIL: 3a4eT B 3 CEMECTPE; 9K3aMeH B 4 cemecTpe.

4. CopepXxaHue aucUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThbl MO AUCLMNNIUHE (MOAYNIO)

Buabl 1 yacbl
KOHTaKTHOW paboTbl,
Pasnenbl gucumninHbl / UX TPy A,0EMKOCTb CamocrosiTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTuueckmefllabopaTtopHble
Jlekumn 3aHATUSA paboTbl
Tema 1. Knaccuyeckas u
1. PeNnsaTUBMACTCKAS MexaHuKa. 8 2 1 1 34
2. [Tema 2. KonebaHusi n BOMHbI. 3 2 1 1 30
Tewma 3. MonekynspHas comamka.
8. TepmoauHamuka. 3 2 2 2 30
4. [Tema 4. SnekTpocTaTuka. 3 2 1 1 30
5. |Tema 5. IoCTOSAHHbIA TOK. 3 2 1 1 30
Tema 6. MarHuTHOe none B Bakyyme 1
6. BElECTBE.. 4 2 2 2 37
Tema 7. OnekTpomarHutHas
nHaykums. YpasHeHust Makceenna.
7. OnekTpoMarHnTHele konebaHus un 4 0 1 1 30
BOJIHbI.
Tema 8. BonHoBas v kBaHTOBas
8. onTHKA 4 0 1 1 30
Tema 9. OnemMeHTbl KBaHTOBOW
9. MEXaHNK 4 0 1 1 30
Tema 10. dusnka atoma, TBEPOOro
10. Tena, A4pa u aneMeHTapHbIX HacTuu,. 4 0 1 L 30
NToro 12 12 12 311

4.2 CopepxaHue AUCUUMIUHbI (MOBYNS)
Tema 1. Knaccuuyeckasi n pensiTUBUCTCKasi MexaHuKa.

KuHematuka nocTynaTtenbHOro ABUXeHus (MatepuanbHas To4ka, cucteMa oTcyéTta, TPaekTopusl ABUXEHWS, CKOPOCTb,
nepemelleHne; TaHreHuanbHoe, HopManbHoe 1 NonHoe yckopeHus). KnHemaTuka BpallatenibHOro ABUXeHus (yrnosas
CKOPOCTb, YIN0BOE YCKOPEHWE, CBSI3b MeXly YrNOBOM 1N NMMHEHOW CKOPOCTAMU, paBHOMEPEeMEHHOe BpalleHue.

3akoHbl guHamuku. Nepsbiid, BTOPOI 1 TPETUA 3aKoHbI HbloToHA. 3akoH BCEMUPHOro TAroteHns. Cunbl. Cunbl TPEHUS.
LleHTp Macc, 3aKOH OBUXEHWS LeHTpa Macc. YpaBHeHVe OBUXEHNS Tena nepemMeHHo Maccol. MexaHvyeckas pabora.
KoHcepBaTuBHble cunbl. [oTeHUmnanbHas n KuHetTudeckas aHeprum. Ceadb Mexay CUIOA N NOTEHLMANBHON SHEPrUE.
Pa6oTa cunbl.

IOuHamuika Teepnoro Tena. KnHeTtnyeckas aHeprus BpaieHns. MOMEHT Hepumn MatepuanbHOM ToUKK 1 Tena
OTHOCUTENbHO HenoABMXHoM ocu. Teopema LUTteinHepa. MoMeHT cunbl. MomeHT umnynsca. OCHOBHOE YpaBHEHWS!
OVNHAMVIKU BpawaTebHOro ABMXEHUs TBEPAOro Tena. 3akoHbl COXpaHeHNs B MEXaHUKe: UMMyNbca, MeXaHn4ecKoii
3Heprum.
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Mporpamma ancumnnnHbl "dusmka”; 23.03.01 "TexHonorma TpaHCnopTHLIX NPOLECCOoB".

MpYHLMN OTHOCUTENBHOCTY, NPeobpa3oBaHNs KoopanHaT U Bpemenu JlopeHua. MNocTynatel cneumnansHon Teopum
oTHocutenbHocTn (CTO). Cnenctensa na CTO: OTHOCUTENBHOCTb [JIMHBI, BPEMEHU, OAHOBPEMEHHOCTU. PEnsTMBUCTCKIA
UMMynbC, OCHOBHOE ypaBHeHue auHamuku CTO, cBsSiab MeX Iy Maccoii Tena u sHeprueit, NPUHLMMN SKBUBANEHTHOCTY.
OnemMeHThbl 06Lel TEopUM OTHOCUTENBHOCTU.

Tema 2. Kone6aHus u BOJHbI.

MaTematnyeckui, ﬂpy)KI/IHHbII7I n q.)I/I3I/I'-IeCKI/II7I MaaTHMKK. CBobGOOHbIE He3aTyxawuwne rapMoHn4eckKmne KOJ'Ie6aHI/I9|,
3artyxawuwme rapMoHmn4eckmne KOﬂe6aHI/|ﬂ, NX XapakKTepucTnkun. ,D,Mq)q)epeHu,maanoe ypaBHeHne CBO60,D,HbIX,
cBOOOHbIX 3aTtyxarownx N BbIHYy>X AEHHbIX konebaHui. BbIHY)K,D,eHHbIe konebaHus. PesoHaHc. MexaHundeckue nnockune,
nornepeyHble N NPoaooJibHbl€ BOJHbI. Nx XapakKTepuUcTnkn.

Tema 3. MonekynsipHasi ousuka. TepmogvHammka.

OcHogHble nonoxeHns MKT. Paamepbl 1 maccbl aToMoB 1 Monekyn. Konnyectso Bewectea. OCHOBHOE ypaBHeEHME
MONEKYNSAPHO KMHETUYECKOW TEOPUM naeansHoro rasa. dnandeckuin CMbICn TemnepaTypbl. YpaBHEHUE COCTOSHUS
naeanbHoro rasa. Yucno cteneHei csoboabl. 3akoH paBHOMEPHOro pacrnpeaeneHuns aHeprum no cterneHsiM ceoboapl
MONEKyn.

SlBneHunst nepeHoca. CpenHsis annHa ceobongHoro npobera Monekyn. SiBfeHne nepeHoca Tenna.
TennonposogHocTb. dnddoyaus. MNMepeHoc selwecTsa. NepeHoc nMnynbca HanpasneHHOro ABUXeHNS.BHyTpeHHee
TpeHwue.

PacnpeneneHne monekyn noeanbHOro ra3a no CKOpOCTAM TEMNNOBOro AsuxeHus. PacnpeneneHne Makceenna.
BapomeTtpuyeckas popmyna. PacnpeneneHune Monekyn noeanbHOro rasa B CU/I0BOM MOJE MO SHEPTUSM.
PacnpegneneHne bonbLMaHa.

BHyTpeHHsIs aHeprusi ngeanoHoro rasa. Pabota. Tennota. TennoémkocTb. | Ha4ano TepMoanHaMmKn. 3akoH
COXpaHeHWs 3Heprumn Npu Tennoebix npoueccax. NpumeHeHne | Havana Kk pasnnyHbIM nsonpoleccam. TennoémMKoCcTb
npeanbHoro rasa. CteneHn ceoboapl Monekyn. Agnabartunyeckunin npouecc. YpasHeHue MNyaccoHa. Monutponnyeckuii
npovecc.

Kpyrosoii npouecc (umkn). Tennosas mawmHa. Liukn KapHo u ero k.n.a. ansg naeansHoro rasa. ObpaTtumble u
HeobpaTuMble npouecchl. [prBeaeHHOE KONMYECTBO TeNNoTbl. IHTponus. CBA3. SHTPOMUU 1 TEPMOANHAMNYECKOIA
BepoaTHocTW. Il Hayano TepmoaHaMuku. PeanbHble rasbl. YpasHeHue BaH-nep-Baanbca. N30TepMbl peanbHbiX ra3os.

Tema 4. dneKTpocTaTvka.

DNeKTpUYecKmnin 3apsia. 3aKOH COXpaHEHMs 3NeKTPUYeckoro 3apaaa.dnekTpudeckoe none. HanpsixxeHHoCTb U1
noTeHUmMan anekTpocTaTuyeckoro nons. MNMotok BekTopa HanpsixeHHocTu. Teopema Maycca. Teopema o LMpKynsumm
BEKTOpa . ANeKTpuYeckoe nosne 3apsXeHHOoW NNoCKOCTH, Cdepbl, HUTU.

OnekTpunyeckoe none B KOHAEHCATOpe U B NPOBOLHUKE.

OnekTpuyecknii ounonb. JunonbHbIA MOMEHT. DNEKTPUYECKUIA ONNONb B OOHOPOOHOM SN1EKTPUYECKOM MONeE.
Lwnanektpukn. MNonsapHbie U HENONAPHbIE MONEKYJbI.

Monsgpusauns guanekTpuka. MNonspusoBaHHOCTL. Teopema Maycca ons nons B BewecTse.

ONeKTPOeMKOCTb KoHAeHcaTopa. Mnocknii, LMANHAPUYECKUIA N CHOEPUYECKMIA KOHAEHCATOPDI.

Tema 5. NMOCTOSIHHbIN TOK.

Cwuna Toka. [NnoTHocTb TOKA. SﬂeKTpO,D,BI/I)KyLI.I,aSI cnna NCTOYHUKA TOKa. COI'IpOTVIBJ'IeHI/Ie.3aBI/ICVIMOCTb conpoTmBneHns
npoBoJHuKa oT TemnepaTtypbl. CoeanHeHne NpoBoAHNKOB. HanpsxeHne Ha ydactke 1-2. 3akoH Oma ans 04HOPOAHOro
1 HEOOHOPOAHOMO Y4aCTKOB B MHTErpanbHoi coopme. 3akoH [xoynsa-NleHua. KoHneHcatopbl. CoeauHeHne
KoHpeHcaTtopos. Npasuna Knpxroda.

Knaccnyeckas Teopust nposoammoctu metannos Opyne-JlopeHua . E€ goctonHcTea n HegocTaTk. 3akoH
BrnoemaHa-®paHua. 3akoHbl Oma u [1xoyns-IleHua B amcbdepeHumansHom goopMe.

OneKkTpuyeckne ToKN B XMOKOCTSX, rasax, B Bakyyme. CaMOCTOSITENbHbIA U HECAMOCTOSTENbHbIV pas3psia.

Pabota Bbixoaa anekTpoHoB 13 MeTanna. KoHTakTHas pa3HOCTb NOTEHLMANO0B.

Tema 6. MarHuTHOe none B BaKyyMe U Bell,ecTBe..

MarnutHoe none. VHaoykuust marHuTHoro nons. Cuna Amnepa.Cuna JlopeHua. MarHUTHbIA MOMEHT. 3akoH
Buo-Cagapa-Jlannaca. MarHutHoe none, co3aaBaeMoe KpPyroBbiM NMPOBOAOM C TOKOM, MPSIMONIMHEHBIM MPOBOAHVKOM C
TokoM. Lupkynsiums Bektopa . MarHnTHbIli noTok. Teopema Maycca anst MarHUTHOro nons B Bakyyme. Pabota
MarHuTHOro Monsi.

Cwvna NopeHua. [pnxeHne 3apsna B MarHUTHOM none. YCKoOpUTENn 3apsiXeHHbIX YacTul,. SddpekT Xonna.
SnekTpomarHuTHas nHaykums. MNpasuno JleHua. 3akoH Papapes. Crnocobbl BO36YXAEHNUS 34C UHOYKLUN.
CamounHaykums. IHAyKTMBHOCTb Topouaa v coneHonaa. Tokm npy pasmbikaHum 1 3ambikaHny Lenu. TpaHcdopmaTopsl.
OHeprns MarHNTHOro nons.

MarHuTHoe none B BelwecTBe. MarHeTku. HanpsixxeHHOCTb MarHUTHOro nosns. TeopeMa o UMPKYNsSUMmn BeKkTopa
HanpsixeHHocTu . [Mpupoaa MarHeTama:ana v napa MarHeTuam. uamarHeTvku 1 napamarHeTnku. deppomMarHeTukiu.
MNMoBeneHWe dpeppoMarHeTKoB B MarHUTHOM none. 'ctepeauc. Metns ructepesanca. MNprpona dpeppomMarHeTmama.

Tema 7. 3neKTpomar|-|m'Has| UHAOYKUUA. YPaBHeHVISl Makcsenna. 3ﬂeKTpOMaFHVITHbIe Kone6aHUs U BOMHbI.

BuxpeBoe anekTpuyeckoe none. Tok cMeleHust. MNnoTHOCTb Toka cMeleHus. MnoTHOCTb Toka nonsipusauunu. MNonHas
cucTema ypaBHeHuii MakcBenna B MHTerpanbHoi doopme, Ux prandeckuniin cMbich. MNMonHas cucteMa ypaBHEHUI
Makcsenna B ondpdpepeHumansHoi dpopmax, ux domandeckmin cmbicn. Cnencteus us teopun Makceenna.
CYLWeCTBOBAHNE 3NEKTPOMarHUTHbIX BOJTH.
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Mporpamma ancumnnnHbl "dusmka”; 23.03.01 "TexHonorma TpaHCnopTHLIX NPOLECCOoB".

AnekTpuryeckuii konebatenbHblli KOHTYpP. [dnddhepeHunansHoe ypaBHEHNE 3NEeKTPOMAarHUTHbIX KonebaHuii.
Hesatyxatowune konebanusi. 3atyxarowme konebaHus. XapakTepuctukm satyxawowmx konebaHuii . Anepmonmyeckui
npouecc. BeiHyxaeHHble anekTpuyeckue konebanus. PesoHaHc. BonHoBoe ypaBHeHue. CBOMCTBA 3NeKTPOMarHUTHbIX
BOJH. llkana anekTpoMarHWTHbIX BOJH.

Tema 8. BonHoBasi n KBaHTOBas ONTUKa

NHTepdbepeHuns cBeTa. KOrepeHTHBbI BOMHbI. YCnoBus HabnoaeHns nHtepdepeHumm ceeTa. ViHTepdepeHLms ceeTa B
TOHKUX nneHkax. dudppakuus ceeta. MpuHumn MonreHca-PpeHens. 3oHbl PpeHens. dudpakuns PpeHens Ha Kpyriom
oTBepcTun 1 aucke. dundpakuns ®@payHrogepa Ha Wwenv un anpakumoHHon pewetke. Jdudpakuns peHTreHOBCKMX
nyyen.

EctecTBeHHbI 1 nonspuadoBaHHblii ceeT. CTeneHb nonspudaunn. CteneHb nonsaprusaunm ans eCTeCTBEHHOro 1
NN0CKONonspu3oBaHHOro ceeta. Cnocobbl MOAyYeHNs NNOCKONONSprU3oBaHHOro ceeta. 3akoH Mantoca. 3akoH
Bptoctepa. [oitHoe nyyenpenomneHue. VickyccTBeHHas ontnyeckas aHn3otponus. OgodgoekTsl chotoynpyroctui, Keppa
n KottoHa-MyToHa.

TennoBoe nanyyeHne. XapakTepucTK TEMNOBOIo N3fy4yeHusl. abContoTHO YepHoe Teno. 3akoH Kupxroga. 3akoH
Credpana-bonbumaHa. 3akoH cMelweHuns BuHa. Moes keaHToBaHns n goopmyna M.IMnaHka. PoTosnekTpruyeckuin
3hheKT. 3aKOHbI BHEWHero dpotoadpdpekta. doToHbl. CBoicTBa choToHOB. ddhdoekT KomnToHa. OnbiThl Jlebenesa.
LasneHwne ceeTa.

Tema 9. dneMeHTbl KBAHTOBOW MeXaHUKU

KopnyckynsipHo-BonHOBO oyanvam ceeta. [unotesa Jlyn ne Bpoinns. 9kcnepumeHTanbHOe NOATBEPXAEHNE BONHOBbIX
CBOICTB MMKpoyacTmu. CooTHoWeHUst HeonpeneneHHocTen B. Meii3eHbepra kak nNposiBneHme
KOPMyCKyNsapHO-BOMHOBOro fyanuama ceeta. BonHosas cpyHkums u ee domsmyeckuin cMoicn. CTaTtucTUHECKniA CMbICH
BOTHOBOW (PYHKLMMW.

HectaunoHapHoe ypasHeHue WpeonHrepa. CtaunoHapHble cocTosHus. CtaumoHapHoe ypaBHeHue WpeaunHrepa.
Yactvua B NpsIMOYronbHOM noTeHumanbHol aMe. KsaHtoBaHme aHeprun. MNpoxoxaeHne YacTuubl YHepesa NoTEHUNanbHbIA
6apbep. TyHHenbHbI adpdpekT. KBaHToBas 4acTuua B napabonmyeckoi noteHumnanbHom sme. KBaHTOBbIA NIMHENHDIN
rapMoHun4eckuii ocumnnatop. Mpoeuno otéopa.

Tema 10. ®n3uka atoma, TBEPAOro Tena, sapa v aNeMeHTapHbIX YacTul,.

SlBneHus, noareepxjaiowme CNoxHoe cTpoeHre atoma. CnektpanbHblie 3akoHoOMepHocTu. Mogenb atoma 3.
Pesepdopaa. MNoctynatel H.Bopa ans atoma Bogopoga. Onbit ®paxka v Mepua. YpasHeHue WpeaunHrepa ans
3MeKTpoHa B atoMe Bogopoa. KBaHTOBbIE YACNA; UX (PBNYECKINIA CMBICH. YCNOBHbIE 0603HAYEHWSI COCTOSIHUIA
anekTpoHa. Mpasuna otbopa. MNMoHATUE anekTpoHHOro obnaka (opbutanu).

Op6I/ITa}'IbeIIZ MEeXaHN4YEeCKNA N MarHUTHbIA MOMEHTbI 9IEKTPOHa. CnuH 9/IEKTPOHa. Ero XapakTepucTukn. OnbIT I.IJTepHa
n Fepnaxa KakK nogreepXneHme Hann4msa cnmHa y anekTpoHa. CDepMI/lOHbI 1 6030HHbI. an/IHLI,I/lI'I I'Iaynm. PacnpeueneHme
ANIEKTPOHOB Ha SHepreTn4eCcknx ypoBHAX atoma. I'Iepvlop,mquKaﬂ cuctema anemeHToB 1. 1. MeHgeneesa.

OneMeHTbl 30HHOI Teopun TBepaoro Tena. Obpa3oBaHMe SHEPreTMHECKMX 30H NPY (HOPMMPOBAHMK KpucTanna.
Pa3speleHHble 1 3anpelleHHble 30Hbl. CBOOOAHLIE 1 BANEHTHbIE 30HbI 1 30HbI MPOBOAMMOCTU. 30n5TOpHI,
nonynpoBOOHMKN 1 NPOBOLHUKM C TOYKM 3PEHNS 30HHOW Teopuu. MornoweHre ceeta npy NPOXoXAeHUM UM BELECTBA.
3akoH byrepa-Jlambeprta. CnoHTaHHOE M BbIHYXXAEHHOE M3Ny4eHus ceeta. Jlasepsbl, ycnosus nx pabothl,
XapakTepuUCTUKN Na3epHOro N3nyyeHus.

AToMHOE A0pP0. CocTaB 1 macca anep. HyKﬂOHbIZ MPOTOHbI N HeIZTDOHbI. ﬂ,ueprle CWNbl N NX CBONCTBA. FI,ueprle
peakuunn. 3HepFI/19| CBA3U a4pa. PanonoakTuBHoCTb, ee XapakTepucTukn. 3akoH pannoakTnBHOro pacnana. Buapl
pannoakTUBHbIX MPOLLECCOB: anbcpa-, 6eTta- u ramMmma-pacnanbl, K-3axear. SﬂeMeHTaprle 4yacTtuubl. 3ap9|,ub| N 3aKOHbI
COXpaHeHuns. AHTnyacTuubl. MNMoHsATME O KBapkKax.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO 06ecneyeHust Ajisi CaMoCTOSITeNbHON paboTbl o6yyatoLMxcs no
AucuunnuHe (Moaynio)

CamocTositenbHas pabota obyyarowwmxcs BoINOMHSETCS N0 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE Npenofasarens,
Ho 6e3 ero HenocpecTBEHHOro yyacTus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCcTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSX U HA BHEAYAUTOPHYIO caMoCcTosTeNbHYo paboTy. CamocTtosTenbHas paboTta obydyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAaMOCTOSITENbHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenoB) AUCLUMNANHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyarowmecs YnutaroT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYIO 1 CMIPABOYHYIO NUTEPATYPY, BbINONHSAT 3afaHUs, HanpaBneHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOMIO MO AUCLMNAUHE.

OpraHnsauus caMocTosTenbHol paboTbl 06yHaroLWmxcst PpernameHTpyeTcs HOPMaTUBHBIMA OOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKOYAS:

Mopsinok opraHn3aumm un ocylecTBAeHNs 06pa3oBaTenbHON AesTeNbHOCTM Mo 06pasoBaTebHbIM MPOrpamMMam BbICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTeTa, nporpamMmam MarmcTpatypbl (YyTBepXaeH
npukasom MuHucTepcTea obpasosaHus u Hayku Poccuiickoi dPepepaunm o1 5 anpens 2017 roga Ne301)

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum No14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeAeHMNA"

YcTae cheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO obpasoBaTtenbHoro yupexaeHns "Kasarckmin (MprBonxckuii)
doenepanbHbIi yHuBepcuTet”
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MpaBuna BHyTPEHHEro pacrnopsaka goeepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTebHOMO y4pex aeHNs
BbICLIEro npodpeccmoHansHoro obpasoBaHus "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBeEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doegepanbHoOro yHmeepcuteTa

6. POHA, OLLEHOUYHbIX cpencTs no gpucuvninHe (MOAyHIO)

6.1 MepeyeHb KOMMETEHLUMI C YKa3aHWeM 3TanoB UX oopMMpPOBaHMS B NpOLLECCE OCBOEHUS 06pa3oBaTe/ibHOM
nporpammbl U OOPM KOHTPOJISi UX OCBOEHMUS

dopmMa KoHTpons OueHunBaeMblie
dran KOMNETEeHLIM TeMmbl (paspenbl) AUCLUNNUHBI
Cemectp 3
TeKyLL M KOHTPO/Ib
1. Knaccuyeckas n pensatuBucTckas MexaHuka.
2. KonebaHus 1 BOMHBI.
1 K;)gggganaﬂ OrlIK-3 3. MonekynsipHas comsuka. TepmoanHamumka.
P 4. OnekTpocTartuka.
5. MNoCTOSIHHbBIN TOK.
1. Knaccuyeckas v pensatuBucTckas MexaHuka.
2. KonebaHus 1 BOMHBI.
2 ﬂ:ggijoprle Or1K-3 3. MonekynsipHas dmsuka. TepmoanHammka.
P 4. dnekTpocTatuka.
5. NOCTOSAHHbIN TOK.
1. Knaccuyeckas n pensatuBucTckas MexaHuka.
2. KonebaHus 1 BOMHbI.
3 |YcTHbI onpoc OrlIK-3 3. MonekynsipHas comsuka. TepmoanHamumka.
4. OnekTpocTartuka.
5. MNoCTOSIHHbBIN TOK.
3auer OrK-3
CemecTp 4

TeKyLLNA KOHTPO/Ib

6. MarHmMTHOe none B BakyyMe 1 BELWECTBe..

7. SnekTpoMarHuTHasa nHoykums. YpasHeHns Makceenna.
OnekTpoMarHuTHble KonebaHusi 1 BONHbI.

8. BonHoBasi n kBaHTOBas onTmMkKa

9. OneMeHTbl KBaHTOBOW MexaHWKu

10. dunsuka atoma, TBEPLOro Tena, aapa U aNEMEHTapPHbIX YacTuu,.

KoHTtponbHas )
1 pabota OrlK-3

6. MarHuTHOEe none B BakyyMe 1 BELECTBE..

7. 9nekTpomarHuTHasa nHaykums. YpasHeHns Makceenna.
OnekTpoMarHnTHele konebaHmsi U BOSHBbI.

2 ﬂ:ggijoprle Ork-3 8. BonHoBas u kBaHTOBas onTuka

P 9. SnemMeHTbl KBaHTOBOW MEXaHWKN

10. duamka atoma, TBEPOOro Tena, 94pa 1N dNeMeHTapHbIX YacTuL.

6. MarHuTHOe none B BakyyMe 1 BelecTBe..

7. OnekTpomarHuTHasa nHaykums. YpaesHeHns Makceenna.
OnekTpoMarHnTHble konebaHms U BOMHBI.

3 |YcTHbI onpoc OrlIK-3 8. BonHoBas u kBaHTOBas onTuka

9. OneMeHTbl KBAHTOBOW MEXaHWKI

10. ®uamnka atoma, TBEPOOro Tena, 84pa 1 dNeMeHTapHbIX YacTuL.

SK3aMeH OlK-3

6.2 OnucaHue nokasarenen u Kputepues oueHuBaHus KOMMeTeHU N Ha Pa3INyHbIX 3Tanax ux (pOpMVIpOBaHVIﬂ,
onucaHve wkKan oueHuBaHuns

Kputepum
dopma OL.eHNBaHUA dran
KOHTPOMA 15 tnmuno XopoLuo Y noen. Heyn.
CemecTp 3
TekyLLUA KOHTPONb
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TeMbl. OTBET XOPOLO
CTPYKTYPUPOBAH.
MNpekpacHo ocsoeH
NOHATUIHBIA annapar.
lMpooemoHcTpupoBaH
BbICOKWUI YPOBEHb
NoHUMaHWa Matepvana.
MNpeBocxonHoe ymeHve
goopMynMpoBaTb CBOU
MbiCnn, 0bcyXaaTb

CTtpykTypa oTBeTa B
LilenioM afgeksartHa Teme.
Xopolo ocBoeH
NOHATUIHLIVA annapar.
lMpoaemMoHcTpuposaH
XOPOLLINIA ypOBEHb
NoHUMaHMsa mMatepuana.
Xopouee ymeHune
dbopmynunpoBatb CBOU
Mbicnu, obcyxaaTb

CTPYKTYpPUPOBaH.
MoHATUAHBIA annapat
OCBOEH YaCTUYHO.
lMoHnMaHmne oTaeNbHbIX
MONOXEHN N3
maTtepuana rno Teme.

Y noBNeTBOPUTENBHOE
yMeHne
doopMynmpoBaTb CBOU
Mbicnn, obcyxaaTb

OCBOEH
HeyAnoBNEeTBOPUTENBHO.
lMoHumaHune matepuana
pparmeHTapHoe nnu
oTcyTCTBYeT. HeymeHue
gbopMynnpoBaTb CBOU
Mbicnu, obcyxaaTb
INCKYCCUOHHblE
MONOXEHUS.

dopma Kputepum dran
KOHTpoOns OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
KoHTponbHas |[paBunbHO BbINONHEHBI |[1paBuabHO BbINONHEHA [3a4aHns BbINONAHEHbl  (3a8aHWs BbINOMHEHb
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHY.| 1
MNpooeMoHCTpMpoBaH  [3amaHuii. MpwucyTcTByiOT MponoemoHcTprpoBaH
BbICOKWIA YPOBEHb MpucytcTeytoT cepbésaHble oWwmnbKu. Heyo0BNeTBOPUTENbHbIN
BNafeHns matepuanoMm. (HesHauymTenbHble MNponoeMoHCTpMpoBaH  |ypoBeHb BNageHns
MposBneHb ownbKm. YOOBNETBOPUTENbHBIA  |Matepuanom.
NpeBoCXoAHbIE MpooeMoHCTpMpPOBaH  [ypoBeHb BNageHUs MposBneHs
cnocobHoCTM XOpOLWWiA YpOBEHb mMarepvanom. HepocTaToyHble
NPUMEHNATb 3HaHNA 1 [BnageHus matepwanoM. |[posiBneHbl HU3Kme cnocobHocTM
yMEHUS K BbiNonHeHUO |[posiBneHbl cpefHne  |cnocobHocTh NPUMEHSATb 3HaHNA U
KOHKPETHbIX 3a4aHuWii.  [cnocobHoCTM NMPVUMEHSATb 3HAHNA U [yMEHUS K BbINONHEHWIO
MPUMEHSITb 3HAHNA U [yMEHUSI K BbIMONHEHWIO |KOHKPETHbIX 3a4aHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbIX 3a4aHWiA.
KOHKPETHbIX 3aAaHUIA.
NabopatopHble [O6opynosaHme 1 O6opynosaHue un O6opynosaHue 1 O6opynosaHwve un
paboThi MeToAbl MICNOMb30BaHbl (METOAb! MCNOMNb30BaHblI [METOAbI HACTUYHO MEeTObl UCMOMb30BaHbI 2
npasunbHo. NposiBneHa [B 0CHOBHOM NPasubHO. [MCMNONb30BaHbI HenpasuWbHO.
npesocxonHas MposiBneHa xopowas  |npaswnbHo. MposieneHa |lposiBneHa
TeopeTunyeckas TeopeTnyeckas yooBneTBopuTenbHas  |HeynoBneTBopuTeNnbHas
noAroToBKa. MoAroToBsKa. TeopeTuyeckas TeopeTunyeckas
Heobxoanmble HaBbikn [HeobxoauMble HaBbik  [MOArOTOBKA. noAroToBsKa.
1 YMEHWS NMOMHOCTBIO (U yMEHNs B OCHOBHOM  [Heobxonmmble HaBblku  |HeobxoamMble HaBbIKK
0CBO€eHbI. PesynbTaT  |oCBOEHbI. Pesynbtar |V yMEHUs 4acTUHHO 1 YMEHWNS HE OCBOEHBI.
nabopaTtopHoii paboTbl |[nabopatopHoii paboTbl [ocBOEHLI. PesynbTart Peaynbtat
MONHOCTBIO B OCHOBHOM nabopaTtopHoi paboThl |[nabopatopHol paboTbl
COOTBETCTBYET €€ COOTBETCTBYeET €€ 4YaCTUYHO He COOTBETCTBYeT eé
LensM. Lensam. COOTBETCTBYET €8 Lensam.
uensm.
YCTHbIV onpoc (B oTBeTe kayecTBeHHO |OCHOBHbIE BOMPOCHI Tema yacTnyHo Tema He packpbiTa.
packKpbITO codepXaHue [TeMbl packpbiTbl. packpbita. OtBeT cnabo [[MoHsTWAHLIA annapaTt 3

ONCKYCCUOHHbIE ONCKYCCUOHHbIEe ONCKYCCUOHHbIE
MONOXEHUA. NMONoOXeHns. MONOXEHUA.
3auteHo He 3auteHo
3auer O6yyatowumitics 0bHapyXun 3HaHWe ocHoBHoro  |OByyatowmiicst oBHapyXunn aHavnTeNbHble
yuyebHO-nporpaMMHoOro Matepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOMO
Heobx0aMMOM NS fanbHelwein yuebbl 1 y4ebHO-NporpaMMHOro mMatepumana, fLonyctun
npencTosiei paboTbl MO CRELUanbHOCTH, NPUHUMNYANbHbLIE OWWOKU B BbINOMHEHUN
CnpasunICs C BbINOMIHEHVEM 3a0aHNIA, npeaycMOTPEHHbIX NPOrpamMmon 3agaHnin n He
NpenyCMOTPEHHbIX MPOrpaMMoi JUCLUMMNAMHBL.  |cnocoBeH NPOLOMXUTL 0ByYeHne nnu
NPMCTYNUTb MO OKOHYaHWK YHMBEPCUTETA K
npogoeccroHanbHom oesTenbHocTn 6es
JONOSHNTESbHbBIX 3aHATU MO COOTBETCTBYIOLIEN
ANCUMMNINHE.
CemecTp 4

TeKyL i KOHTPONb
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TeMbl. OTBET XOPOLO
CTPYKTYPUPOBAH.
MNpekpacHo ocsoeH
NOHATUIHBIA annapar.
lMpooemoHcTpupoBaH
BbICOKWUI YPOBEHb
NoHUMaHWa Matepvana.
MNpeBocxonHoe ymeHve
goopMynMpoBaTb CBOU
MbiCnn, 0bcyXaaTb
JONCKYCCUOHHblE
NONOXeHMS.

CTtpykTypa oTBeTa B
LilenioM afgeksartHa Teme.
Xopolo ocBoeH
NOHATUIHLIVA annapar.
lMpoaemMoHcTpuposaH
XOPOLLINIA ypOBEHb
NoHUMaHMsa mMatepuana.
Xopouee ymeHune
dbopmynunpoBatb CBOU
Mbicnu, obcyxaaTb
INCKYCCUOHHbIE
MONOXEHUSI.

CTPYKTYpPUPOBaH.
MoHATUAHBIA annapat
OCBOEH YaCTUYHO.
lMoHnMaHmne oTaeNbHbIX
MONOXEHN N3
maTtepuana rno Teme.

Y noBNeTBOPUTENBHOE
yMeHne
doopMynmpoBaTb CBOU
Mbicnn, obcyxaaTb
INCKYCCUOHHblE
NONOXEHUS.

OCBOEH
HeyAnoBNEeTBOPUTENBHO.
lMoHumaHune matepuana
pparmeHTapHoe nnu
oTcyTCTBYeT. HeymeHue
gbopMynnpoBaTb CBOU
Mbicnu, obcyxaaTb
INCKYCCUOHHblE
MONOXEHUS.

dopma Kputepum dran
KOHTpons oLLeHUBaHUA
OTnN4YHO Xopoluo Y nosn. Heyn.
KoHTponbHas |[paBunbHO BbINONHEHBI |[1paBuabHO BbINONHEHA [3a4aHns BbINONAHEHbl  (3a8aHWs BbINOMHEHb
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHY.| 1
MNpooeMoHCTpMpoBaH  [3amaHuii. MpwucyTcTByiOT MponoemoHcTprpoBaH
BbICOKWIA YPOBEHb MpucytcTeytoT cepbésaHble oWwmnbKu. Heyo0BNeTBOPUTENbHbIN
BNafeHns matepuanoMm. (HesHauymTenbHble MNponoeMoHCTpMpoBaH  |ypoBeHb BNageHns
MposBneHb ownbKm. YOOBNETBOPUTENbHBIA  |Matepuanom.
NpeBoCXoAHbIE MpooeMoHCTpMpPOBaH  [ypoBeHb BNageHUs MposBneHs
cnocobHoCTM XOpOLWWiA YpOBEHb mMarepvanom. HepocTaToyHble
NPUMEHNATb 3HaHNA 1 [BnageHus matepwanoM. |[posiBneHbl HU3Kme cnocobHocTM
yMEHUS K BbiNonHeHUO |[posiBneHbl cpefHne  |cnocobHocTh NPUMEHSATb 3HaHNA U
KOHKPETHbIX 3a4aHuWii.  [cnocobHoCTM NPUMEHATb 3HAHUS U [yMEHMS K BbINONHEHWIO
NPUMEHATb 3HAHUS U [yMEHWS K BbINOMHEHMIO [KOHKPETHBIX 3a4aHWIA.
YMEHUS K BbINONHEHUIO |KOHKPETHbIX 3a4aHUiA.
KOHKPETHbIX 3a0aHWiA.
NabopatopHble [O6opynosaHme 1 O6opynosaHue un O6opynosaHue 1 O6opynosaHwve un
paboThi MeToAbl MICNOMb30BaHbl (METOAb! MCNOMNb30BaHblI [METOAbI HACTUYHO MEeTOobl UICMONMb30BaHbl | 2
npasunbHo. NposiBneHa [B 0CHOBHOM NPasubHO. [MCMNONb30BaHbI HenpasWibHO.
npesocxonHas MposBnena xopowas  [npasunbHo. NpossneHa ([possneHa
TeopeTunyeckas TeopeTnyeckas yooBneTBopuTenbHas  |HeynoBneTBopuTeNnbHas
noAroToBKa. MoAroToBsKa. TeopeTuyeckas TeopeTunyeckas
Heobxoanmble HaBbikn [HeobxoauMble HaBbik  [MOArOTOBKA. noAroToBsKa.
1 YMEHWS NMOMHOCTBIO (U yMEHNs B OCHOBHOM  [Heobxonmmble HaBblku  |HeobxoamMble HaBbIKK
0CBO€eHbI. PesynbTaT  |oCBOEHbI. Pesynbtar |V yMEHUs 4acTUHHO 1 YMEHUS HE OCBOEHHbI.
nabopaTtopHoii paboTbl |[nabopatopHoii paboTbl [ocBOEHLI. PesynbTart Peaynbtat
MONHOCTBIO B OCHOBHOM nabopaTtopHoi paboThl |[nabopatopHol paboTbl
COOTBETCTBYET €€ COOTBETCTBYeET €€ 4YaCTUYHO He COOTBETCTBYeT eé
uensm. Lensam. COOTBETCTBYET €8 Lensam.
uensm.
YCTHbIV onpoc (B oTBeTe kayecTBeHHO |OCHOBHbIE BOMPOCHI Tema yacTnyHo Tema He packpbiTa.
packKpbITO codepXaHue [TeMbl packpbiTbl. packpbita. OtBeT cnabo [[MoHsTWAHLIA annapaTt 3
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dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.

Ok3ameH O6yyatowwuniics Obyyatowmiicst O6yuatolwwuniics Obyuyatowmiicst
obHapyxmn obHapyxun nonHoe obHapyXun aHaHue obHapyxmn
BCECTOPOHHE®, 3HaHue OCHOBHOrO 3HauYuUTenbHble Npobenbl
cucTeMaTnyeckoe u y4eBHO-NPOrpaMMHOro  |y4ebHO-NPOrpaMMHOro  |B 3HAHWNSX OCHOBHOMO
rny6okoe 3HaHue maTtepuana, ycnewHo |vatepuana B obbeme, [y4ebHO-NporpamMmMHOro
y4eOHO-NPOrpaMMHOro  |BbINOMHWA HeobxoAMMOM NS MmaTtepwvana, LonycTun
martepuana, ymeHme npeLyCMOTPEHHbIe nanbHerwen y4ebbl U [NMpuHUMNnanbHble
cBOOOHO BBIMOMHSATE  |MpOrpaMMon 3aaaHns, |npeacTosiwei paboTel  |oWnOKW B BbINMONHEHWN
3ajaHus, YCBOW/ OCHOBHY!HO no npodpeccun, npenyCMOTPEHHbIX
npenycMoTpeHHbIe nuteparypy, crnpaswuncs ¢ Nporpammoii 3afaHui n
NnporpamMoi, yceoun  [pekoMeHOoBaHHyHo BbINO/IHEHNEM 3aAaHuit, [He cnocobeH
OCHOBHYIO NUTepaTypy 1|nporpammori npemnycMOTPEHHbIX NPOLOMXUTL 0ByYeHue
3HaKoM C OMCUWMNVHBI, NoKasan |NporpamMmoli, 3HakoM € |Mnn NpUCTYNUTL Mo
LOMONHUTENbHOM crcTeMaTnyeckuii OCHOBHOW NTepaTypo, |oKOHYaHUK
nuTeparypo, XapakTep 3HaHWM No0  |PEKOMEHA0BAHHO yHMBEpcUuTeTa K
pekoMeHa0BaHHOM OMCUUNVHE 1 nporpammoii NPOgECCMOHANbHOM
nporpammoi cnocobeH K ux OVCUMNVHBI, AONYCTUN |OesTensHoCTM 6e3
OUCUMNVHBI, YCBOUA  |CaMOCTOSATENIbHOMY MOrpewWwHOCTA B OTBETE [OONONHUTENbHBIX
B3aMMOCBSI3b OCHOBHbIX [MONONHEHMIO 1 Ha aK3aMeHe ¥ npu 3aHSATUI Mo
NOHATUI ANCLUMMNINHBI B [0BHOBNEHWIO B XO4€ BbIMNONHEHUN COOTBETCTBYIOLWEN
NX 3Ha4YeHUN OJist LanbHelwen yyebHOW  |9K3aMeHaUMOHHbIX OMCUMNVHE.
npuobpeTtaemoit paboTbl 1 3afaHuii, Ho obnapaert
npodgpeccuun, Nposisun  [npodoeccrmoHanbHowm HeobXoaMMbIMU
TBOpYecKme LesTenbHOCTU. 3HaHVSIMW ONS UX
cnocobHocTy B ycTpaHeHus nofg
NOHMUMAHWK, N3NOXEHNUN PYKOBOLACTBOM
1 MCMNONb30BaHU npenogaeaTensi.
y4e6HO-NPOrpaMMHOro
martepuana.

6.3 TunoBble KOHTPONbHbIE 3a8aHUs UK UHble MaTepualbl, He00XoaMMbie OIS OLLEHKWN 3HaHUW, YMEHUNA,
HaBbIKOB U (MW1M) onbiTa AeATeNbHOCTU, XapakTepu3yloL X atanbl joopMUpoBaHUA KOMNETEHLUN B npoLiecce
0CBOeHUs 06pa3oBaTeNbHON NPOrpamMmbl

Cemectp 3

TekyLwWUin KOHTPONb

1. KoHTponbHas pabota

Tembl 1,2, 3,4, 5

1. B HEKOTOpOI TO4KE TPaeKTOPUN OBUXEHNS MaTepunanbHON TOYKM 3a4aHbl paanyc KpnsnaHbl R=62 cm 1 ckopocTb
u=5,1 M/c. HainTn BennynHy HopMasnbHOro yCKoOpeHus an (B M/c2).

2. MatepumanbHasg Touka maccori m=0,5 Kkr oBMXETCSA CO CKOPOCThIO U =2,2 M/c. Halitu umnynbc Tena p( B Kr*m/c).

3. Teno maccoit m=3 kr npu cBo60gHOM NafeHwn ¢ BoicoTbl h=0,15 KM B MOMEHT yaapa 0 3eMnto UMENo KMHETUYECKYIO
aHepruto T=2,5 k[ x. Hartn paboTy cunbl conpotuenennsi Bosayxa Aconp.(s Ix).

4. MomeHT uHepumn Tena maccor m=1,5 kr otHocutensHo ocu CO, npoxoasieli Yyepes LEeHTP Macc, paeeH 10=5,6 kr?m2.

HaliTn MOMEHT uHepummn aToro Tena otHocuTenbHo ocu AO , napannensHoi ocn CO 1 Haxomawemncs oT Hee Ha
paccTtosHum d=0,1M (B Kr*m2).

5. Haiit penatmBmcTCKUin MMNyNbC HacTuubl (B Kr*M/C), netawei co ckopocTtbio U = 0,95*c. Macca yactuubl pasHa
m=2,5 *10(-8) kr . (C - CKOPOCTb CBETA B BakyyMe)

6. Haittn o6bem (B M3) v =0,5 Moneit naeanbHoro rasa npv HopmanbHbix ycnousix ( po=1,013*10(5)Ma , To=273,15 K).
7. Boonb ocx X NNOTHOCTb U3MEHSETCS MO 3aKOHy P = a*X. Kakas macca sewecTtsa m (B Kr) NepeHocuTcs Yyepes
nnowanky AS= 0,013 M2 , pacnonoxeHHyo NepneHanKynspHo ocu x, 3a spems At =2,3 ¢ npu koadpdpuumeHTe
ondpdpysum D= 12,3?10(-6) m2/c? (a=0,036 kr/m4).

8. Mpwn coobueHun rasy konndectsa Tennotel Q=4,25 kX BHyTPEHHSS SHeprus rasa ysennymnacb Ha AU=3,24 k1x.
Haitu paboty rasa A (B kX).

9. M'py3 Maccoit m=5 kr Ha Npy>XuHe CoBepLLaeT 3aTyxarwme konebaHns, amdepeHUnansHoe ypaBHEHNE KOTOPbIX
umeet Bna: X"+20 *X'+A(2) *x=0. Hartn KosgpmumneHT CONpoTMBAEHNS cpedbl r (B Kr/c). (8=2,1c-1).

10. YpaBHeHue beryuieii BonHbl uMeeT Bua: E=Ao*cos(w*t-k*x+a).

Hantu onuHy BonHbl A (B M). (k=0,228Mm(-1))

2. Na6opartopHble paboTbi

Tembl 1,2, 3,4,5
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NabopaTopHas paboTa:OnpeneneHne CKOPOCTY CHapsAaa ¢ MOMOLLbIO KPYTUALHOrO 6anfiMcTMYeckoro MasiTHuKa.

Na6opatopHas paborTa:
Na6opatopHas paborTa:
NabopatopHas paboTa:
NabopatopHas paborTa:
Na6opatopHas paborTa:

NabopatopHas paborTa:
MasiTHUKOB

NabopatopHas paboTa:
NabopatopHas paborTa:
Na6opatopHas paborTa:

NabopatopHas paboTa :
NabopatopHas paboTa :
Na6opatopHas paboTa :
NabopatopHas paboTa :
NabopatopHas paboTa :
Na6opatopHas paboTa :
Na6opatopHas paboTa :

3. YcTHbIN onpoc
Tembl 1,2, 3,4,5

Temal.

. CkopocTtb. CkopocTb

O©oo~NOOOThWN =

10. PaboTa B MexaHuke.
11.
12.
13.
14.
15.
16.
17.

I/I3y'-|eHv|e 3aKOHOB TPEHUA Ka4eHNA.

M3yyeHne 3aKOHOB TpeHUS.

M3yyeHmne ynpyroro n Heynpyroro coynapeHuin 4Byx Wapos.

OnpegneneHve BpeMeHu yaap.

OnpeneneHme YCKOPEHNSA CUbl TAXECTN npun CBOGO,EI,HOM nageHmn tTena.

OnpeneneHne yCKOPEeHUs Cunbl TSXECTU NPY MOMOLK MaTeMaTUYeCKoro 1 onand4eckoro

OnpeLeneHre MOMEHTA UHEPLMM TBEPAbIX TEM C MOMOLLBIO KPYTUNBHOFO MasiTHUKA.
OnpeLeneHve MOMEHTa UHEPLMM METANNNYECKIMX KOMEL, C NMoMOoLLbIo MasTHUKa Makceenna.
M3yyeHne 3aKOHOB BpawaTenbHOro OBUXEHUS Ha KpecToobpasHoM MasiTHUKe Obepbeka.
OnpegneneHne yaenbHOro CoONPOTMBIEHNS NPOBOLHMKA.

WccnenoBaHne anekTpruyeckmx XxapakTepucTk CerHeTo91eKTPHKOB.

WccnenoBaHve anekTpocTaTuyeckoro nons.

VccnepnoeaHue Toka B BakyyMme.

N3yyeHune 3aBUCMOCTU COMPOTUBIEHUS METANNIOB OT TEMNEPATYPbI.

OnpegneneHre 3apsna anekTpoHa METOAOM MarHeTpoHa.

N3yyeHne MarHnTHbIX CBOVCTB (DEpPPOMarHeTKoB

. TpaekTtopus. [NepemelieHmne. CkopocTb. CKOPOCTb B AEKAPTOBOWM CUCTEME KOOPAMHAT.

B I'IOﬂSlpHOVI CuctemMe KkoopaumHar.

. CkopocTtb. CpenHsas ckopocTb. MNpoiaeHHbIl NyTh.

. YckopeHue. YckopeHue B 0ekapToBOV CUCTEME KOOPAMHAT.

. YckopeHwne. YckopeHue B CUCTEME KOOPAMHAT, CBA3AHHOW C OBUXYLWENCS TOHKOM.

. Yron nosopoTa. Yrnosas ckopocTb. CBA3b IMHENHOM U YTOBO CKOPOCTU. YTIOBOE YCKOPEHNE.
. [InHamuka matepuanbHON TO4KK. 3akoHbl HbloTOHaA.

. dnHamuka tBepgoro Tena. LleHtp macc.

. 3aKOH OBMXEHUS LeHTpa Macc.

KnHeTtnyeckas v noteHumanbHas sHepruu.
OcHoBHOE ypaBHeHWE OMHAMUKM BpaWaTenbHOro ABNXEHWS TBEPAOoro Tena 03HOCUTENbHO HEMOABMXHON TOYKMU .
OcHoBHOE ypaBHEHME OMHAMUKW BPaWaTENbHOro ABUXEHNS TBEPAOro Tena 0THOCUTENbHO HEMOABMXHON OCW.
MOMEHT CuNbl, MOMEHT UMMNYNbCa, MOMEHT NHepummn. KnHeTnyeckas sHeprus Bpawatolerocs Tena.

3aKOHbl COXpaHeHns (MMMynbca, SHepruv, MOMEeHTa UMMynbca).

Mpeobpa3zosaHus koopanHart anunes. MNprHUMn oTHocUTENbHOCTKM anunes

MocTynatbl SitHWTeRHa. MNpeobpasosaHuns koopanHaT JlopeHua.

18. lnnHa 1 NPOMEXyTOK BPEMEHN B PENSTUBUCTCKOM MEXaHUKE.

19.

MoHsATMe OLHOBPEMEHHOCTU B PENATUBUCTCKON MEXaAHMKE.

20.PensatnBucTtckunii 3aKOH CNOXEeHUst CKOPOCTEN.
21.OCHOBbI PENATUBUCTCKOW AUHAMUKM.
22. B3anMoCB$I3b MaCChl U 3HEPTUN B PENSATUBUCTCKON MEXaHNKE.

Tema 2.

1. CBobOAHbIE rapMOHUYeckie konebaHms

2. IndppepeHumnansHoe

. YDaBHeHI/Ie BOJTHbI.

© 00N Ok~ W

ypaBHeHune cBoboaHbIX KonebaHuiA.

. 3aTyxaiolume MexaHuyeckne konebaHus.

..dudbchepeHLmanbHoe ypaBHeHe CBOBOAHbIX 3aTyxatowwmx KonebaHuii.
. BbIHy>XAeHHblE MexaHun4eckme konebaHus.

. dudbchepeHLmanbHoe ypaBHEHME BbIHY>XAEHHbIX KonebaHuiA.

. MpofonbHblE U NONEPEYHbIE BOMHDI

. ®azoBas CKOPOCTb BOJIHbI

10. SHeprus BonHbl. CTOA4YME BOSHbI.

Tema 3.

1. Ctatuctnyeckunini n TepMoanHaMUYECKNiA METOLbI MICCNENOBAHNS.

2. OCHOBHOE ypaBHEHME MONEKYNSPHO-KMHETUYECKOW Teopun (BbIBOL).
3. CpenHekBagpaTnyHas ckOpoCcTb. PUINYECKNIA CMbICT
TEpPMOONHAMNYECKON Temrneparypbl.

4.Yucno cteneHer cBobobl MOneKy. 3aKoH paBHOMEPHOro pacnpeaeneHnsi 3HepPrm no Ynucnam crteneHei cBoboabl

3AEKTPOHHELBH
Bl YHHBEPCHTET
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MOnEeKy.
5. 3akoH pacnpegneneHns Monekyn no ckopoctam (pacnpeneneHne Makceenna).

6. Pacnpenenexune bonbumaHa. Bapometpuyeckas opmyna.

7. BHyTpeHHsis sHeprus. Tennota u paboTa B TEPMOANHAMMKE.

8. NepBoe Havano TepMOAMHAMUKN 1 ero NPUMEHEHME K N30XOPUHECKOMY NMPOLIECCY.

9. MNepBoe Ha4Yano TepMOAUHAMUKIA U €ro NPUMEHeHNe K 3obapuyeckomy npoueccy. dPnsnyecknii cMbiCh
YH/BEpCanbHOM ra3oBon MOCTOSHHOM.

10. NepBoe Ha4yano TepMoaMHAMUKN W €ro NPYMEHEHME K M30TEPMUYECKOMY MPOLIECCY.

11. MNepBoe Hayano TepMoaMHAMUKA 1 ero NPUMeEHeHne K aamabaTnyeckomy npoLeccy.

12. OdbpekTMBHbIA AnameTp. CpenHsis annHa ceobonHoro npobera Monekyn. Bpems penakcauuu.

13. SBnexve andpdpysun. 3akoH duka.

14. SlBneHve TennonpoeBogHOCTH. 3aKoH Pypbe.

15. SlBneHne BHYTPEHHEro TPeHNS.

16. Kpyrosble npouecchol. K.I.[. Tennoson 1 XonoannbHON MawWwuWHbI.

17. Uwmkn KapHo. K.MN. 4. uvkna KapHo (BbiBog).

18. NepBas n BTOpas Teopema KapHo. TepmoamHammnyeckas wkana remnepartyp.

19. NpuBeneHHas TennoTa. YpasHeHne Knayauyca.

20. OHTponus. CeoncTea aHTPONMK.

21.OHTponus naeanbHOro rasa.

22.Btopoe Havano tepMoanHaMuKK.

23. CratmcTuyecknic CMbICN BTOPOro Havana TepMOAVHAMUKN.

24. PeanbHble rasbl.

Tema 4.

. CchopmynumpyiiTe 3aKOH CoxpaHeHns 3apana.

. 3anuwunTe, copMynupyinTe n o6bSCHUTE 3aKoH KynoHa.

. Kakne nons HasbiBatoT anekTpoctatmieckummn?

. YTO Takoe Hanps>XeHHOCTb 3aNeKTPoCcTaTn4eckoro nons?

. Kak HanpaBneH BeKTOp Hanps>XeHHOCTW NONs TOYEYHbIX 3apanos? EauHmua HanpsxeHHoctn B CU?

. YTo Takoe notok BekTopa ? EanHnua ero 8 CN?

. YeMy paBHa HanpsiXXeHHOCTb Nonsi 6oNbLIOK PAaBHOMEPHO 3aPSKEHHON NnockocTn? Kak HanpasneH BEKTOp
HanpPs>XeHHOCTW NONS 3TOW NIOCKOCTN?

8. B uem 3aknioyaeTcs ouanyecknii CMbICn TeopeMbl [Taycca ong anekTpocTatuyeckoro nons B Bakyyme?

9. Yto Takoe nuHeinHas, NOBEPXHOCTHAs U 06 beMHAs NIOTHOCTY 3apsa0B?

10. Kak nokasatb, 4TO 31eKTpocTatuieckoe none sBnseTCcs noTeHunanbHbiM?

11. Y710 Ha3bIBaeTCH LMPKyNsALMEN BEKTOPA HANPSAXEHHOCTUN?

12. Nawite onpenenexHve noTeHumMana GaHHoW TOUYKM SNeKTPOCTaTMYECKOrO NOs U PasHOCTM NOTEHLMANOB ABYX TOYEK
nons. Kakosbl nx eanHnLbI?

13. MNpuseante rpadukn 3asucmumocTer E(x) n ¢(x) ons paBHOMEPHO 3apsXXeHHOW cdhepmnyeckon nosepxHocTuy. Jante
nx 06bSICHEHUE U 060CHOBaHME.

14. KakoBa cBsi3b MEXAY HaNpPsSXEHHOCTBIO U NOTEHLMANOM 3feKTpocTaTMyeckoro nons? Boiseante ee n 06bsCHUTE.
KakoB qonanyeckunii CMbICN 3TUX MOHSATWIA?

15. YeMy paBHa paboTa no nepemeLieHnto 3apsiaa BAONb 3KBUMNOTEHLUMANbHOW NOBEPXHOCTN?

16. Kakue BelecTBa ABNATCA NPOBOAHMKAMU? YeMy paBHO 3NeKTpUYECKOe None BHyTpW NpoBoaHMKa? Y ero
NOBEPXHOCTN?

17. DneKkTpryecKkuin nnonb NOMELLEH BHYTPb 3aMKHYTOV noBepxHOCTU. KakoB notok PE ckBO3b 3Ty MOBEPXHOCTb?
18. YeMy paBHO OTHOLWEHME HAMPSAXEHHOCTE 9NEKTPOCTATMYECKUX Noner B Touke A, nexallein Ha NpoaoiXeHMn ocu
ounons, n B Touke B, nexalein Ha nepneHaukynsape, npoxoasiiem Yyepes cepeamy O ocu atoro gunons, ecnn OA=0B.
19. Y10 Takoe nonspm3oBaHHOCTb?

20. Yto nokasbiBaeT OnanekTpuyeckas NnpoHNLAEMOCTb cpeabl?

21. Kak cBsizaHbl Mexay coboit AnanekTpmyeckme NpoHNLAeMoCTb Cpeabl 1 BOCNPUUMYNBOCTDL BellecTa?

22. B 4eM pasnnyve nonapmsauunmn UINEKTPUKOB C MNOASPHLIMUA U HENOASIPHBIMK MONeKynamn?

23. Kak onpegnensieTcsl BEKTOP 3NeKTPUYECKoro cMelleHuns? Yto oH xapaktepumayeT?

24. Cchopmynumpyiite Teopemy ["aycca ons anekTpocTaTtnyeckoro nons B GUINEKTPUKE.

25. Tpn 0OMHAKOBbIX KOHAEHCATOPa OAUH Pasd CoelMHEHbI NOcnenoBaTenbHO, Apyron ? napannensHo. Bo ckonbko pas u

NoO b~ wWND =

Korza emkocTb 6atapeu bynet 6onbe?

26. BoiBeaute cpopMynbl ONsi SHEPrnM 3apsXEHHOro KOHOeHcaTopa, Bblpaxas ee Yyepes 3apsag Ha obknaakax
KoHIeHcaTopa 1 Yepes HanpsiXXeHHOCTb Nons.

Tewma 5.

1. Yto HasbiBaloT cunon Toka? Kakosa eé eguHnua? Natb onpeneneHuve.

2. HazoBuTe ycnoBmst BOBHUKHOBEHWS 1 CYLLECTBOBAHMS 3NEKTPUYECKOro ToKa.
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3. Yto Takoe cTtopoHHue cunbl? Kakosa nx npupoaa?

4. B yem 3aknovaeTcs oM3nNYECKUiA CMbICI NEKTPOOBUXYLLEA CUNbl, AEACTBYIOWEN B LEenn? HanpsaXeHns? pasHocTu
noTeHunanos?

5. MoueMy HanpsixeHne sBnsieTcs 060BLEHHBIM NOHSTUEM PA3HOCTW NOTEHLMAN0B?

6. MosicHuTE P3NYECKM CMbICN ANEKTPOABUXYLLENA CUITbl, PA3HOCTV NOTEHLMANOB N HAMPSXEHNS Ha y4acTke
9NEKTPNYECKON Lenu.

7. Yem onpepnensietcs anekTpuyeckoe ConpoTMBAEHNE NPOBOAHNKOB?

8. KakoBa cBs3b Mexay COnpoTUBAEHNEM U MPOBOAUMOCTbIO, YAENbHBIM CONPOTUBNEHNEM W YAENbHON NPOBOANMOCTbIO?

9. BoiBenmnte 3akoH Oma B andbdbepeHumansHoi oopme.

10. BoiBeounte 3akoH [Ixxoyns ? JleHua B oudbdpepeHLmanbHom hopMe.

11. MpoaHanuaupyiite 0606wweHHbI 3akoH Oma. Kakne 4acTHble 3aKOHbI MOXHO U3 HEro NonyyYnTb?

12. Kakve vacTuubl SBASIOTCA HOCMTENSAMM 3NEKTPUYECKOro Toka B MeTannax? KakoBbl UX XxapakTepucTukmn?

12. KakoBbl 0cHOBHbIe ugeu Teopuun Opyne - JlopeHua?

13. CpaBHWTE NOPAAOK CPELHUX CKOPOCTEN TENNOBOr0 U YNOPSA0YEHHOrO ABMXEHUS SNEKTPOHOB B MeTannax (npu
yCnoBusiX, 6NM3KUX K HOpMasbHbIM 1 PUEMNIEMBIM B 3NEKTPOTEXHUKE).

14. BoiBeamte 3akoHbl Oma u [xoyns - JleHua B andodpepeHunanbHon dopme.

15. B yem 3aknovaeTcsa omManyYecKunii CMbICn yYAENbHOW TEMNOBOA MOWHOCTN TOoKa?

16. Kak knaccuyeckas Teopusi NpoBOAYMOCTM METANNOB 06 BACHAET 3aBUCUMOCTb COMPOTUBIEHNS METANNOB OT
Temneparypbl?

17. B 4em 3aknioyaoTca TPYOHOCTU 3NEMEHTAPHON KNacCU4ecKon Teoprm anekTponpoBoAHOCTM MeTannos? Kakosbl
rpaHunLbl ee NPUMEHNMOCTM?

18. YT0 Ha3bIBaOT paboToii BbIxo4a 3NekTpoHa?

19. KakuM 06pa3oM MOXHO BbIpBaTb 9MEKTPOHbI U3 X0noaHoro katoga? Kak HasbiBaeTcsl 910 siBneHune?

20. K kakoMmy Tuny ra3oBoro paspsaa OTHOCUTCS MOMHMA?

21. OxapakTepusyinTe NpoLecchl MOHU3aUMMN 1 PEKOMOMHALUN.

22. B 4eM OTNM4ME CaMOCTOSTENBHOMO FA30BOr0 paspsiha OT HECAMOCTOSATENbHOMrO? KakoBbl yCNoBus, HEOBX0OAUMbIE AJist

€ro ocyuwecTBneHmsa?

3auer

Bonpochl k 3a4eTy:

1. TpaekTopus. [NepemewweHmne. CkopocTb. CKOPOCTb B EKAPTOBON CUCTEME KOOPAMHAT.

2. CkopocTb. CKOpPOCTb B NONSPHOW CUCTEME KOOPAMHAT.

3. Ckopoctb. CpegHsas ckopocTb. MNpoiaeHHbIR NyThb.

4. YckopeHue. YCKopeHve B 4eKapTOBOM CUCTEME KOOPAUHAT.

5. YckopeHue. YckopeHre B CUCTEME KOOPAMHAT, CBS3aHHOW C ABUXYLWENCS TOYKOMN.

6. Yron noBopoTa. Yrnoeas ckopocTb. CBA3b NMHERHON 1 YrNOBOM CKOPOCTMK. YINOBOE YCKOPEHUE.
7. InHammka matepuranbHOn To4Kn. 3akoHbl HbloToHa.

8. dunHamuka tBepgoro Tena. LleHtp macc.

9. 3akoH LBMXEHMS LieHTpa Macc.

10. PaboTa B MexaHuke.

11. KuHeTtnyeckas n noteHUnanbHas sHepruu.

12. OCHOBHOE ypaBHEHMNE OUHAMKKM BpalLaTENbHOro ABMXEHNS TBEPAOro TeNa 03HOCUTENbHO HEMOABUXHOMN TOYKN .
13. OCHOBHOE ypaBHEHMNE OMHAMKKM BPALLATENBHOrO ABMXEHMS TBEPOOro TeNna OTHOCUTENBbHO HEMOABUXHON OCK.
14. MOMEHT Cuibl, MOMEHT UMMYNbCca, MOMEHT MHepumn. KuHeTnyeckas sHeprus spalwarowerocs tena.
15. 3akoHbl COXpaHeHns (UMNynbca, SHePrMmM, MOMEHTa MMNynbCa).

16. MpeobpaszosaHus koopamHat Manunes. MpuHuMn oTHoCcKMTeNbHOCTU Manunes

17. MocTynatbl OiHWTelHa. MNpeobpasoBaHust koopanHat JlopeHua.

18. [InmHa n NpoMeXyToK BPEMEHW B PENSTUBUCTCKOW MEXaHMKe.

19. lNoHATME 0OHOBPEMEHHOCTU B PENATUBUCTCKON MEXAHUKE.

20.PensatmBucTcknii 3aKOH CNOXEHNS CKOPOCTEN.

21.0OCHOBbI PENSATUBNCTCKON ANHAMUKM.

22. B3anMoCB$SI3b MaCChl U 3HEPTN B PENSATUBUCTCKON MEXaHNKE.

23. CBoboaHbIE rapMoHUYeckme konebaHms

24. 3aTyxatowme MexaHuyeckne konebaHums

25. BblHyx eHHble MexaHn4eckne konebaHus

26. [pononbHbie 1 NOMepeYHble BOMHbI

27. YpaBHeHVe BOSHbI.

28. ®a3oBas CKOPOCTb BOMHbI

29. OHeprus BonHbl. CTOSAYME BOMHBI.

30. Cratmctuyecknii 1 TepMOANHAMNYECKUIA METOObI NCCNEef0BaHUS.
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31. OcHOBHOE ypaBHEHME MONEKYNSAPHO-KMHETUHECKOI Teopum (BbIBOL).

32. CpenHekBanpaTnyHas ckopocTb. PU3NYECKNIA CMbICH

TEPMOLMHAMNYECKON TeMnepartypsbl.

33.4ucno creneHein cBoboabl MOnekyn. 3aKOH PaBHOMEPHOrO pacnpeaeneHns 3Heprum no Yicnam cteneHen csobonbl
MOnEeKy.

34. 3aKkoH pacnpeneneHus MONekyn no CKopocTaMm (pacnpeneneHvne Makceenna).

35. PacnpeneneHue BonbumaHa. BapomeTpryeckas goopmyna.

36. BHyTpeHHsist aHeprusi. Tennota n paboTta B TePMOOMHAMUKE.

37. lNepBoe Ha4yano TeEPMOAUHAMUKKMN 1 €r0 MPUMEHEHNE K N30XOPUYECKOMY MpoLeccy.

38. NepBoe Ha4yano TepMoAMHAMUKM U ero MpUMEHeHne K n3obapuyeckomy npoueccy. Pranyeckmnii cMbicn
yHMBepCcanbHOW ra3oBoi NOCTOSAHHOM.

39. lNepBoe Ha4yano TEPMOANHAMUMKM U €r0 MPUMEHEHNE K U30TEPMNYECKOMY NPOLLECCY.

40. MepBoe Ha4ano TepMOANHAMUKM 1 €r0 NPUMEHeHWe K aanabaTtmieckomy npoLeccy.

41. OppekTnBHbIA anameTp. CpenHsis anvHa ceoboaHoro npobera Monekyn. Bpems penakcaumm.

42. SlBneHune ondpdpysnn. 3akoH Puka.

43. SlBneHne TennonpoBo4HOCTM. 3akoH Pypbe.

44. $lBneHne BHYTPEHHEro TpeHus.

45. Kpyroeble npouecchbl. K.IM.[. Tennosoi 1 XonoannbHOW MallmHbI.

46. Uukn KapHo. K.IM. 4. umkna KapHo (BbiBOL).

47. lNepBas n sTopas Teopema KapHo. TepmoamHaMmyeckas wkana remneparyp.

48. lNpuseneHHasa TennoTta. YpasHeHue Knayauyca.

49. OHTponus. CeoncTea SHTPOMUU.

50.9HTpONMS noeansHOro rasa.

51.Btopoe Havano TepMoanHamMuKu.

52. CtatmcTuyecknic CMbICN BTOPOro Havana TepMOAMHAMUKN.

53. PeanbHble rasbi.

54. YpasHeHue BaH-gep-Baanbca. MNonpaekn BaH-gep-Baanbca.

55. OnekTpunyeckunii 3apsa 1 ero CBONCTBAa. 3aKOH COXPaHEHNS 3NEeKTPMUYECKoro 3apsna. 3akoH KynoHa.

56. HanpsxX&HHOCTb 3n1eKTPOoCTaTNYeCKOoro nons. SNeKTpu4eckoe none ToHeYHOro 3apaaa U 3apsXeHHoro wapa.

57. Cnnosble NUHWMK anekTpocTaTmyeckoro nons. MNMoTok BekTopa HanpPsXXEHHOCTN.

58.Teopema ["aycca Ons anekTpuy4eckoro nons B BakyyMe. ONeKTpuyecKoe none 3apsXeHHOro NpoBoasiLero AIMHHOro
LUMAMHAPA, 3apsXEHHON NPoBOAsiLei 6ECKOHEYHO AIMHHOM HUTW, 3aPSXEHHON NPOBOAsiLLEi 60/bLWON NNOCKOCTU, ABYX
3apsKeHHbIX NPOBOASLWMX BONbWMX MNOCKOCTEN.

59. MoTeHumnan anekTpocTaTN4eCcKoro Nons. SKBUMOTEHUMANbHbIE MOBEPXHOCTN.

PaboTa cvn anekTpocTaTMYeCcKoro nons no NepeMeLLeHnto 3NeKTprYeckoro 3apsaaa.

60.Lunpkynsaumns sektopa

HanpsXXéHHOCTW anekTpocTaTmyeckoro nons. Cesa3b HaNpsa-XEHHOCTM 1 noTeHumana. MNpuHumn cynepnosnumm nonen.
61. NPOBOAHVK B 3NEKTPOCTATUYECKOM NONE. SIBNEHNE aNEKTPOCTATNYECKON NHAYK-UunK. [None B NpoBOAHKKE 1 BONN3M
ero

NMOBEPXHOCTW. DNeKTpocTaTnyeckas sawmra.

62. OnekTpnYecKnin AUnosb, ero xapakTepucTuKn 1 snekTpuyeckoe none. NoseneHve annons B 04HOPOLHOM
SNEeKTPNYECKOoM none.

63. MNonspHble n HenonspHble AManekTpukn. JuanekTprk B anekTpmnyeckom none. MNMonapunsaumns ousnektpuka. MNone B
LVaneKTpuke.

64.BekTop anekTpuyeckoro cmeweHmns. uanektpmyeckas npoHmMLaeMocTb. Teopema [faycca ong anekTpoctaTnyeckoro
nons B AU3NEKTpuKe.

65. OnekTpunyeckas EMKOCTb yeAMHEHHOro NPoBoAHUKA. KoHaeHcaTopbl.

EMKOCTb NN0CKOro, CPepuyeckoro 1 LMANHAPUYECKOro KOHAeHcaTopos. Mocneno-satensHoe 1 napannenbHoe
coeanHeHe KOHLEeHCaTopoB..

66. DHeprus 3apsXEeHHOro KoHaeHcaTopa. SHeprus 0AHOPOAHOro anekTpuydeckoro nons. O6bEMHas NNOTHOCTb SHEpPrnn

3MEeKTPUYECKOoro nons.
67. OnekTpmnyecknin ToK NPOBOANMOCTY 1 ero xapaktepmnctukn. CtopoHHue cunbl. 3JC ncToyHmka Toka.
68. 3akoH OmMa B nHTerpanbHo 1 gucbdepeHumanbHon gopMax.

69. ConpoTueneHne peauctopa. lNocnenosartenbHoe 1 napannenbHoe coeanHeHne pe3ncTopos.

70. 3akoH IOxoynsa-JleHua B MHTErpanbHOn 1 AmgdpepeHUmansHoOM goopmMax.

71. Knaccuyeckas anekTpoHHas Teopus NpoBoAMMOCTU METanNOoB.

72. DNeKTPUYECKni TOK B XNIOKOCTSX, ra3ax, Bakyyme. OnekTponma.

CemecTp 4

Tekywwuin KOHTpONb

1. KoHTponbHas pabota
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Tembl 6, 7,8,9,10

1. B marHuTHOe none nHaykumm B=10MTn nepneHaukynsapHO CUNOBbIM MUHUSAM BieTaeT 3M1eKTPOH CO CKOPOCTbio u=10
Mwm/c. YeMmy paBeH pagmyc OKpy>XXHOCTU, OMMUCbIBAEMO 9NEKTPOHOM?
2. Makpotoku 11=1,5A, 12=3,8A n mukpoTok 13=0,1 A co3paloT MarHMTHoe none. HanTtu umpkynsumio sektopa
HanpPs>XeHHOCTW MarHUTHOro nons (B A) MO 3aMKHYTOMY KOHTYpy L.
3. B konebatenbHOM KOHTYpe 3apsin Ha obknankax KoHAeHcaTopa U3MeHsieTcs no 3akoHy:q=13,5 exp(-Bt) cos(wt+1,57)
(Kn), roe B=15¢-1, w=230 pap/c. HaiiTn fobpoTHOCTb 3TOro KoHTypa Q .
4. B konebaTenbHOM KOHTYPe C MHAYKTUBHOCTbIO L= 4MKI'H cuna Toka n3MeHsieTcs no 3akoHy |=2+5¢<t (MA). HYemy paBHa
94C MHIOYKLUN B KOHTYpe?

5. HanpsxeHHOCTb 3NeKTpMYEeCcKoro nons aNeKTPOMarHUTHON BOMHbI B BaKyyMe U3MEHSETCS MO 3aKOHY:
E=Eo cos(wt-kx+0,54), roe k=2+10(4) m-1 HaiAitn gnvHy A (B MM) 91€KTPOMarHUTHOW BOJHbI.

6. OnTnyeckas pasHoCTb Xx04a OTpaxXeHHbIxX nyyein 1 n 2 pasHa 0,98 MKM.A. HaiTn onvHy BonHbI A (B MKM), Ansl KOTOPOW
npw cnoxeHun nydein 1 n 2 bynet HabnoaaTbCH UHTEPPEPEHLMOHHBIA MakcuMyM ¢ m = 0.
7. Ha ondppakuunoHHyto peweTky ¢ nepuogom d=0,02 MM NagaeT cBeT C AMHON BonHbl A=0,26 MKM. HainTn yron ¢ (B
rpagpycax), nog KoTopbiM HabnofaeTcs AUMPaKLMOHHbIA MAKCMMyM BTOPOro NOpsiaKa.
8. OTpaxeHHbIli OT rpaHuvLbl pasgena AByX AN3NeKTPMKoB 1 1 2 CBET MOMHOCTbIO NONSpM30BaH. Hantn yron nageHms
ceeTa ¢ (B rpan). Ecnu nokasarenv npenoMneHns AnanekTpukos pasHbl n1=1,2 n n2=1,5, cooTBETCTBEHHO.
9. MakcumanbHas ckopocTb OOTOINEKTPOHOB pasBHa umax=1,16 Mm/c. HainTtn 3anupatowee HanpsxeHune U3 (8 B).

10. B noTeHuuanbHom sime rnybuHoi 5 3B anekTpoH oBuxeTcs co ckopocTbto 8 Mm/c. Yemy paBHa ero nonHas sHeprus?

2. JlabopatopHble paboTbi

Tembl 6, 7,8,9,10

NabopatopHas paboTa :
Na6opatopHas paboTa :
NabopatopHas paboTa :
NabopatopHas paboTa :
Na6opatopHas paboTa :
Na6opatopHas paboTa :
NabopatopHas paboTa :
NabopatopHas paboTa :
Na6opatopHas paboTa :
Na6opatopHas paboTa :
NabopatopHas paboTa :
NabopatopHas paboTa :

3. YcTHbIN onpoc
Tembl 6,7, 8,9, 10

Tema 6.

OnpepeneHve 3apsa anekTpoHa METOAOM MarHeTPOHa.

3y4eHne MarHUTHbIX CBOMCTB (peppomMarHeTnKoB.

N3yyeHune gudppakumn ceeta.

N3yyeHne 3aKOHOB TENNOBOrO N3Ny4YeHns.

N3yyeHne nHTepdepeHunmn ceeTa

OKkcnepuMeHTanbHoe NoATBEpPXAeHNe noctynatos bopa.

N3mepeHme cKopocTy CBeTa C MOMOLLbIO TA3ePHOM0 CEeHCopa OBUXEHMNS .
N3yyeHne sBneHns dpotoadpdpexTa.

N3yueHve cnekTpa aroma sogopoa.

OsHakomneHwue ¢ paboToii ra3oBoro nasepa.

OnpegneneHve oudptepeHLmManbHON TEPMOINEKTPOABUXYLLEA CUNbl TEPMONAPHI.

WccnenoBaHve BONbTAMMNEPHOM XapakTepUCTVKM NMOJyNPOBOLHUKOBOIO AUOAA.

1. IHayKuus marHutHoro nons. CMnosblie NMHWW MarHUTHOro nong. MNpuHumn
Cyneprno3nLm MarHNTHbIX NONe.

2. 3akoH buo?Casapa?/lannaca. MarHntHoe none NPSMONNHENHOrO NPOBOLHUKA C TOKOM; KPYroBOro Toka.
3. Cuna JlopeHua. [BnxeHne 3apsxXeHHON YacTuLbl B MArHUTHOM Mone.
4. 3akoH Amnepa. BaanmoneicTene NnpoBooHNKOB C TOKOM. 23. MarHutHbi noTok. Teopema ["aycca ons MarHUTHOro

nons B Bakyyme.

5. PaboTta nepemelueHunsi NpOBOLHUKA 1 KOHTYpa C NMOCTOSHHBIM TOKOM B

MarHMTHOM none.

6. MarHuTHble xapakTepUCTMKM KOHTYpa ¢ TOKOM. [oBeaeHne KOHTypa ¢ TOKOM B MarHMTHOM Morne.
7. MarHuTHble MOMEHTbI aTOMOB. [MoBefeHvne aTtoma B MarHMTHOM none. duamar-HeTtuku. MNapamarHeTuku.

8.Hal'lp$|)KéHHOCTb MarHutHoro nons. MarHmtHas NPOHNLAEMOCTb. 3aKkO0H NOMTHOro ToKa Aj18 MarHUTHOro Nons B

BellecTBe.

9. (DeppOMaFHeTI/IKI/I. $lBneHne MarHMTHoro rmcrepesnca.

10. MeTnga ructepesnca

Tema 7.

1. $lBneHune anekTpoMarHUTHOWM MHAyKUuuM. OCHOBHOM 3aKOH 3NEeKTPOMarHUTHOWM MHAOyKUuUK (3akoH Papages). MNpasuno

NeHua.

2. SHeprus NpoBOLHMKA C TOKOM. DHEPrns 04HOPOLHOr0 MarHMTHOrO Nons.
O61BbEMHast NNOTHOCTb SHEPTMN MArHUTHOIO MONS.
3. BuxpeBoe anekTpuyeckoe none. Tok cMeLlleHmns.

Ctpanunua 15 3 26.
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4. YpaBHeHns Makceenna nns anekTpomMarHutHoro nonsi. VIx consmnyeckmin cmbicn.
5. KonebartenbHblii npoLecc. Anektpudeckue konebanns. JucdepeHumanbHble ypaBHEHNS SNEKTPUYECKX KonebaHuii.

6. NoeanbHbli konebaTenbHbIl KOHTYP. AMNNMTYOa, UMKANYeckas 4actoTta, nepuod 1 doasa rapMoHUYecknx konebaHui.
OHeprus konebaHui.

7. CBoboHble 3aTyxatowme konebaHus. AMANuTyaa 3atyxatowmx konebaHui.

KoachdouumeHT 3atyxaHus. Jlorapudommuecknii oekpemMeHT konebaHuin. JJo6poTHOCTb.

8. BblHyxaeHHble konebaHus. AMANMTYyna 1 goasa BblHYyXAEeHHbIX konebaHuii. FIBneHne pesoHaHca.

9. OnekTpomarHUTHbIe BOMHbI. X cBOMCTBA 1 XapakTepucTuku. lkana anekTpoMarH1THbIX BOMH.

10. Nnockme anekTpoMarHUTHbIE BOMHbI. SHEePrns BonHbl. [1N0THOCTL NOTOKA

aHeprum (Bektop YMoBa-lonHTUHra). IHTEHCMBHOCTbL BOMHbI.

11. Wkana anekTpoMarHUTHbIX BOJH.

Tema 8.

1. Uto Takoe ontuyeckas anvHa nytm? ontnyeckas pasHocTb xoga?

2. I1Ba KOrepeHTHbIX CBETOBbIX Ny4Yka C ONTUYECKON padHOCTbio xoaa A = (3/2)\ uHTepepupytoT B HEKOTOPOI TOYKE.
MakcuMyM nnm MuHUMyM HabnopaeTcs B aToi Touke? Moyemy?

3. MoyeMy MHTEpdEPEHLIMIO MOXHO HabnoAaTh OT OBYX NA3€POB 1 HENb3S OT ABYX 3nekTponamn?

4. Kak nameHutcs nHTepdepeHLMoHHas kaptuHa B onbite KOHra , ecnv aty cuctemy nomMectutb B Boay?

5. ByoyT nn 0TAMYaTbCs MHTEPEEPEHLIMOHHBIE KaPTUHBI OT ABYX Y3KMX BNIM3KO Nexalmx napannenbHbix Wenei npu
OCBELLEHNMN X MOHOXpOMaT4eckuM 1 6enbiM ceetoM? Moyemy?

6. UTo Takoe nonockl pasHON TONLWWMHbI U PaBHOrO HaknoHa? ['ae oHu nokanuaosaHbl?

7. OcBelwas TOHKY NAeHKY U3 Npo3padyHoro Matrepmana MOHOXpPOMaTUYECKMM CBETOM, NaaaloWwmm HOpManbHO K
MOBEPXHOCTW NNEHKW, Na nei HabnoaaT napannenbHbie Yepeylnecs PaBHOYLaNEeHHbIE TEMHbIE U CBET/Ible MONOCHI.
OavHakoBa nu TONWMHA OTAeNbHbIX Y4aCTKOB NAEHKN?

8. MoueMy ueHTp Koneu HbloToHa, HabnooaeMbIx B MPOXOAsiLeM cBeTe, 0ObIYHO CBET/bIN?

Mexx oy OByMS MnacTUHKaMy UMEETCs BO3LYLWHbIA KNNH, OCBeLasi KOTOPbIA MOHOXPOMATUYECKMM CBETOM HabnoaaT
UHTEpPdEePEHLMOHHBIE NONOCHI. Kak M3MEHNTCA pacCTosHME MeXAyY NONocamm, eCnmn NPOCTPaHCTBO 3aroHUTb
NpPO3payHON XNIOKOCTbIO?

9. B uem 3aknioyaeTcs CyTb NPOCBETNEHMS ONTMKU?

10. Korpgoa v noyemy cnoi (Cnov) ¢ onNTUYEcKow TONWMHON B YeTBEPTb AJIMHbI BOMHbI CAYXUT (CRyXaT) Ans nofHoro
raweHust

OTPaXEHHbIX Ny4er 1 NS NONy4YEHUS BbICOKOOTPaXatowmx NOKPbITUA?

11. MoyemMy oucbpakums 3Byka NOBCEAHEBHO Bonee o4eBUAHA, YEM AngPakuUms ceeta?
12. KakoBbl gononHeHus ®peHens K npuHuuny lMolireHca?

13. Y10 no3Bonunno 06bsicHTb NpuHUMn MoireHca ? dpeHens?

14. B yem 3akno4aeTca NpUHLMN NOCTPOEHNS 30H PpeHens?

15. B 4em 3aknovaeTcsa NpuHUMN SEACTBMS 30HHbIX NAACTUHOK?

16. B yem oTnmune audopakumm dpeHens Ha KpyrioM 0TBEPCTMMN MPU OCBELLEHUM Er0 MOHOXPOMATUYECKUM 1 BenbiM
cBeTom?

17. Korpa Habntopaetcs andopakuust dperenst? andopakumus dpayHrodoepa?

18. MoueMy oudppakums He HabnopaeTcs Ha 6OMbLIKX OTBEPCTUSAX U BOMbWNX ANCKax?

19. Yem onpenensertcs, OyneT nn ynucno 30H ®peHens, OTKPbIBAEMbIX OTBEPCTUEM, YETHBIM UK HeYeTHbIM? OTBET
obocHoBaTb.

20. KakoBbl xapakTepHble 0CO6eHHOCTN ANGPPAKLUMOHHOW KapTVHbI, MoAyYatowwmecst npy andopakummn na Masom
Henpospa4YyHoMm ancke?

21. HailimTe HanpaBneHns Ha TOYKM 3KpaHa B crydyae andopakuum Ha Wenm, B KOTOPbIX MHTEHCUMBHOCTb pPaBHa HYIIo;
WHTEHCUBHOCTb MakcuMasbHa.

22. OTnnyaeTcs N ANPakLmMs Ha Wenu Npu OCBELLEHUN €€ MOHOXPOMATUYECKUM 1 6enbiM CBETOM?

23. KakoBa npegenbHas WwupmuHa Wwenu, npu Kotopoi ewe 6yayT HabntogatbCs MUHUMYMbl UHTEHCUBHOCTU?

Kak BnusieT Ha oudppakumio dpayHrogepa 0T OAHOW Wenu yBENNYEHNE LNNHbI BOMHbI U WWPUHDBI Wenn?

24. Kak nameHunTcs andopakumoHHast KapTuHa, ecnm yBennymTb obLlee YNCNO WTPUXOB PELLETKM, HE MEHSISt MOCTOSIHHYIO
peweTkn?

25. CKONbKO [OMOMHUTENBHBIX MUHAMYMOB 1 MAGKCUMYMOB BO3HUKHET NPU ANdOpPakLum na WwecTu Wensx?

26. MNoyemy ondopakLMoHHas pelweTtka pasnaraet 6enbiii CBeT B CnekTp?

27. Kak onpenenuntb Hambonbwmii TOpsaoK cnekTpa AudopakLMoHHOR peweTkn?

28. Kak nameHunTcs andopakuuoHHas KapTrHa npy yaaneHnm akpaHa oT peweTkn?

29.MoyeMmy npu ncnonb3oBaHnM 6€noro cBeTa TONbKO LIEHTPanbHbIA MakcuMyM 6enblii, a 60KOBble MAaKCUMYMbl Paay>XHO
oKpalweHb!?

30. MNoyeMmy WTpMXM HA OMPPAKLMOHHON peleTKe AONXHbI BblTb TECHO PacnonoXeHbl Apyr K apyry? MNoyemy nx SONXHO
6bITb 60nblOE YnUCcno?

31. 3anuwuTte ycnoBust AupakLUMOHHbIX MUHAMYMOB O1st OAHOW Wenu 1 raBHbIX MakCMMyMOB s pelweTky. Kakos
xapakTtep 3TUX AMdPaKUMOHHbIX KAPTUH?

am PAEKTPOHHBH
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32. KakoB MeXaHn3M paccesiHns ceeTa B MyTHOW cpene? B YicTon cpene?

33. Kak 06bsicHMTL ronyboii LseT Heba? Moyvemy npu Bocxoae U 3akate COnHLE KaXeTCs KpacHbIM?

34. MNoyemy Ha KpucTannax He HabnogaeTcs AMdpakums BUOMMOro cBeTa 1 HabntofaeTtcst Audppakums peHTreHOBCKOro
n3ny4eHuns?

35. Kakoe npaktuyeckoe npumeHeHue nmeet dpopmyna Bynbdpa ? Bparros?

36. KakoBbl NpuHLMNManbHble NyTy NOBLIWEHUS pa3pellatolleil CnocobHOCTH ONTUYECKUX NpMbopoB?

37. KakoBo BO3MOXHOE NpUMeHeHne ronorpadpun?

38. Korpa nBa 04MHAKOBbIX TOYEYHbIX MCTOYHMKA paspelrmbl HO Paneto?

39. OT yero 3aBMcKUT paspellarollas cnocobHOCTb ANGPAKLIMOHHON PELIETKM 1 KaK BLIBECTU OOPMyny 1S ee
onpenenexHns?

40. Moyemy Ans nofy4yeHUst ronorpammbl KPOMe NPeaMeTHON BOMHbI HeObX0AMMa elle 1 onopHas BonHa?

41. B yem 3aknioyaeTcs naes ronorpagomposanns?

42. BoamoxHa nu nonapusauuns ons npononbHbix BONH? Moyemy?

43. Y10 Ha3bIBaETCS €CTECTBEHHBIM CBETOM? MNOCKOMONSPU30BAHHBIM CBETOM? YaCTUYHO NMONSAPU3OBAHHbLIM CBETOM?
SNUNTUYECKN MONAPU30BAHHBIM CBETOM?

44. Kak n3MeHsieTCs MHTEHCMBHOCTb CBETA 3a NONApM3aToOpOM NpuY ero BpaweHn BOKPYr nyyka ecTecTBeHHOro ceeta?
45. Kak npakTtu4eckun oTanyYnTb NAIOCKOMONAPN30BaHHbIA CBET OT €CTECTBEHHOr0?

46. Yem 3ameyvateneH yron bproctepa?

47. NMokaxuTte, 4TO NpU BbINOMHEHNM 3aKoHa BprocTepa oTpaXeHHbIN U NPENOMAEHHbIA Ny4n B3aUMHO
nepneHanKynsipHbl.

48. 'HTEHCMBHOCTb €CTECTBEHHOr0 CBETA, NPONYLEHHOro Yepes ABa nonapusaropa, yMeHblumnnach sasoe. Kak
OPVEHTMPOBAHbI NONAPU3aTopbI?

49. Y10 Ha3bIBaeTCS ONTUYECKON OCbIo KpucTanna? Yem oTamnyaroTcs ABYXOCHbIE KpUCTanbl OT OAHOOCHbIX?

50. Yem obycnoBneHo ABOMHOE NPENOMEHNE B ONTUYECKM aHN30TPOMNHOM OLHOOCHOM Kpuctanne?

51. Yewm otanyatotcs oTpuuartenbHble KpUcTanbl OT NONOXUTENbHbIX? [prBEeanTEe NOCTPOEHNE BONHOBbLIX MOBEPXHOCTEN
ans

0- 1 e- nyyen.

52. Kakve nonsipuaaumoHHble npnbopsl Bl 3HaeTe? B 4eM 3akntouaeTcst NpUHUMN UX AeAcTBmua?

53. Uto HasbiBaeTCa NNACTUHKON B YETBEPTb BOSIHBI? B MONBO/HbI?

54. Ha nonspusartop nagaeT UMPKynspHO NONSPU30BaHHbIA CBET C MHTEHCMBHOCTbLIO 10. KakoBa MHTEHCMBHOCTbL CBeTa
3a

nonsipn3aTtopom?
55. Kak, ncnonbays NnacTvHKy B YHeTBEPTb BOJIHbI 1 MONAPM3ATOP, OTINYUTL LIMPKYNAPHO NONSPU30BaHHbIA CBET OT
€CTECTBEHHOr0?

56. Kakoso 6y,ueT OeCcTBME NNACTUHKN B NOJMIBO/HbI HA ECTECTBEHHbIV CBET? Ha I'IJ'IOCKOI'IOﬂFIpI/I3OBaHHbII7I CBerT,
NNOCKOCTb

nonsipnaaumm KOTOporo coctasnsieT yron 45? ¢ onTM4eckoi 0Cbio NNaCTUHKN?

57. O6bscHUTE OelCTBME CBETOBOrO 3aTBOPA siueiikm Keppa B coYeTaHuy ¢ Nonsipr3aTopoM 1 aHann3aTopom.

Yro takoe adppekT Keppa? Kakosa thmsmyeckas npnynHa ero BOSHUKHOBEHNS?

58. Kakme BeliecTBa Ha3blBAOTCA ONTUYECKM aKTUBHLIMU?

59. B yeM OTM4Me ONTUYHECKOM aKTUBHOCTM OT ABOWHOMO Ny4YenpenomMineHns?

60. Yto Takoe aucnepcus ceeta?

61. Kak cBsizaHbl Mexay coboil npenomMnsiowwmii yron Npuambl 1 yron OTKNOHEHWS Nyyel ern?

62. Yto nokasbiBaeT aucnepcus sewecTsa?

63. HYem oTnnyaeTcs HopManbHas gucrnepcms oT aHoManbHoOn?

64. o KaknM Npu3Hakam MOXHO OTIMYUTb CNEKTPbI, MONYYEHHbIE C MOMOLLBIO MPU3MbI U ANGPAKLUOHHOM peleTkn?
65. B 4eM 3akn04aoTCA OCHOBHbLIE MOIOXEHNS U BbIBOAbI 9N1EKTPOHHOW TEOpUn aucnepcun ceeta?

66. HYem oTnnyaeTcs cepoe Teno oT YepHoro?

67. B 4eM 3aknioyaeTcs PU3nYecKnin CMbICN yHMBEpcanbHon goyHkummn Kupxrodga?

68. Kak 1 BO CKOMbKO pa3 N3MEHUTCS SHepretTnyeckas CBETMMOCTb YEPHOro Tena, eCnm ero TepMognuHamMmyeckas
Temneparypa yMeHblWNTCS BABOE?

69. Kak cMecTuTcs MakCMMyM CNeKTPaNbHOWM MNNOTHOCTN SHEPreTUYECKO CBETUMOCTM v, T YepHOro Tena C NOBbILEHNEM
Temneparypbl?

70. Vicnonbays coopmyny MNnaHka, Hanaute noctosHHyo Ctedparna ? BonbumaHa.

71. Mpun kaknx ycnosmsx uad popmynbl [NnaHka nonyyatotcs 3aKoH cMeleHns BuHa n dpopmyna Panes ? OxunHca?
72. ToyeMy (poTOINEKTPUYECKNE N3MEPEHNS BECbMA HYYBCTBUTENbHbI K NPUPOAE U COCTOSHNIO MOBEPXHOCTH
oTokaroaa?

73. Kak npv 3a0aHHOR YacToTe cBeTa N3MEHUTCS (POTOTOK HACHIWEHNS C YMEHbLIEHWEM OCBELEHHOCTN KaTtoaa?

74. Kak 13 onbIToB No ¢ooToaddoekTy onpenensetcs noctosHHas MNnaHka?

75. MNpwn 3amMeHe 0OHOro MeTanna Apyrum OnnHa BOMHbI, COOTBETCTBYIOWAS KPACHONW rpaHunLue, yMeHblwaeTcs. YTo MOXHO
ckasatb 0 paboTe Bbixoga 3TVX MeTannos?
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76. Kak ¢ nomolbto ypaBHeHus diiHwTeHa 06bsacHUTDL | 1 |l 3akoHbI hoToadpdbekTa?

77. Hapwcyiite n 06bsCHWUTE BONbT-aMNepHble XapakTePUCTMKN, COOTBETCTBYIOIME ABYM PA3NNYHBIM OCBELLEHHOCTSM
Karoga

npv 3afaHHoOM YacToTe CBeTa 1 ABYM PasfiMyHbIiM 4acTOTaM npu 3aaHHON OCBELLEHHOCTM.

78. HYeMy paBHO OTHOLIEHME OABNEHNIA CBETA Na 3epKanbHYO 1 3a4EPHEHHYIO NOBEPXHOCTMN?

79. B 4yeM oTnnume xapaktepa B3anMonencTeus ooToHa 1 anekTpoHa npu gpotoadodoekTe n adpdpekte KomntoHa?
Tema 9.

1. B yem coctomT runotesa ge bponna? OnvHa BonHbl e bpoiins.

2. B kakux akcnepumeHTax 6binm 0bHapyXeHbl BOHOBbLIE CBOVCTBA

Mukpoyactuy?

3. MNoyemy B onbiTax No AMGPaKLMM SNEKTPOHOB B KA4ECTBE AMMPAKLMOHHOW PELWETKN NCMONb3YeTCS NOBEPXHOCTb
kpuctanna?

4. KakoB npuHUMN OerCcTBMS 9NEKTPOHHOrO M1Kpockona?

B yem ero npenmywecTso nepen ONTUHECKUM MUKPOCKOMOM?

5. B yeM cMbICn COOTHOWEHNI HeonpeneneHHocTel [MeideHbepra?

6. B kakoM cnyqae 1 npm Kakmx yCnoBusix MOXHO FOBOPUTb O ABVMXEHUMN YacTULbl MO onpeneneHHon TpaekTopmm?

7. Kak ncxons n3 COOTHOWEHUS HEOMPEAENEHHOCTEN 0O BACHNTL HANNYME ECTECTBEHHOM WMPWHBI CNEKTPaNbHBLIX TMHWA?

8. UTo onpenenser keagpart MOLYNS BOMHOBOW (OYHKLMN?

9. MNMoyemy KBaHTOBAs MEXaHKKa SABNSETCS CTATUCTUYECKON Teopnen?

10. B 4em oTAnyme NoOHMMaHUS NPUYNHHOCTM B KNACCUYECKOWM 1 KBAHTOBOW MexaHuke?

11. 3anmwmnTte ctaumoHapHoe ogHoMepHoe ypaBHeHue LpenmnHrepa.

12. KakoB (hm3nyecknin cMbicn cnaraemblx B ypasHeHum WpennHrepa.

13. Kak onpenennTb BEpOATHOCTb HAXOXAEHNS YacTULLbl B HEKOTOPOW ToYKe?

14. Y10 Ha3biBaeTCs NoTeHUManbHon amoi? KakoBo noBeaeHne YacTulbl B OGHOMEPHON NPSIMOYrONbHON NOTEHUMANbHOM

ame?

15. Yto Takoe TyHHenbHbIV adpdpekT? MNpreeante npumep.

16. B ueM pasnuune peleHus 3anaqm 0 NoTeHUManbHoM Hapbepe B KNACCUYECKOM 1 KBAHTOBOM MPUBNNXEHNSAX?
17. B 4em cMbICn KOSPPULMEHTOB OTPAXEHMS 1 NPO3PAYHOCTUN?

18. Y10 Takoe NMHEWHbIA rapMOHUYECKUIA OCLMINATOP?

19. KakoB CMbICN HyNEeBOW SHEpPrum KBaHTOBOrO ocuunnatopa?

Tema 10

1. KakoBbl HepocTaTku Mmogenm atoma Pesepcopna?

2. Kakas cepusi cnekTpasnbHbIX IMHWIA OTHOCUTCS K BUAUMOI obnactu cnektpa?

Y®-obnactn? NK-obnactun?

3. Kakos cmbicn noctynatos bopa?

4. Kak ¢ nomolpto noctynatoB bopa ob6bscHseTCs NMHenyaTblii crnekTp atoma?

5. Kakosa cyTb onbiToB PpaHka u Nepua?

6. B yem coctodAT HepocTaTtku Teopun Bopa

7. 3annwwnte ypasHeHue LWWpeauHrepa, KOTOPOMy y10BNETBOPSET COCTOSHWE 3EKTPOHA B aTOME BOAOpOAa.

8 .YT0 xapakTepunayeT KBAaHTOBbIE Y/ACNA: FMaBHOE N, opbuTanbHoe £ U MarHnTHoe m? Kakne 3Ha4eHnst OHWU MOTyT
npuH1MaTb?

9 .KakoBbl BO3MOXHbIE 3HA4YeHNS £ 1 M AN rNaBHOro KBAHTOBOro Yucna n = 37

10.CKONMbKO pasnmnyHbIXx COCTOSAHNIA COOTBETCTBYET N = 27

11 .YeMmy paBHa NNOTHOCTb BEPOATHOCTU 0BHAPYXEHWS 91eKTPOHA B OCHOBHOM COCTOSIHMM atoMa Bogopoaa?

12 .ATOM BOAOPOAA MOXET UMETb OAHO M TO XE 3HAYEHNE SHEPTUM, HAXOOSCh B Pa3fnNYHbIX COCTOSHMAX? Kak oHu
HasblBalTCA?

13 .KakoBbl npaBuna KBaHTOBaHNS 0pOUTaNbHOro 1 COBCTBEHHOrO MOMEHTOB UMMY/bCA 3M1IEKTPOHOB, MX NPOEKLIMIA Ha
HanpaBneHMs BHEWHEro MarHUTHOro nonsa?

14 Yto npenctaensiet coboli anekTpoHHoe obnako (opbutans)? Kakos ero cMbicn?

15. lNoscHMTE OTNNYME MOMEHTAa UMIMyNbCca B KNIaCCUYECKON MEXaHVKE U B MUKPOMUPE.

16. B 4yem oTnyme cNMHOBOro KBAHTOBOrO YMCNa OT APYrnX KBAHTOBbLIX Yncen?

17. Kakosa npes akcnepvmeHTa 3eemaHa U OCHOBHOW BbIBOJ, U3 3TOr0 aKcnepuMeHTa?

18. B 4em 3akno4aeTcs KBaHTOBaHNE MOMEHTA uMnynbca?

19. YT0 Takoe cnmH? ViMeeT nn OH Knaccudeckuii aHanor?

20. KakoBa cxema onbita LWtepHa n Mepnaxa? Yro noareepaun onbiT WtepHa n Mepnaxa?

21. Mo kakoMmy NpuHLMMIY NAEeT 3anofHeHNe 3NEeKTPOHaMM SHEPreTNYeckmx cocTosaHun B atome? ChopMynupyinTe sToT
npvHumn (MpuHumn MNaynw).

22. Yem onpegnenseTca nepnoanyHOCTb XMMUYECKUX CBOWCTB 9N1EMEHTOB?

23. CnoHTaHHOe (CaMonpon3BO/IbHOE) U BbIHYXAEHHOE U3NTy4EHNE aTOMOB.
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24. OnTuyeckne KBAHTOBbLIE FEHEPaTOPbl, OCHOBHBIE 3NIEMEHTBI 1 OCOBEHHOCTU.

25. ColicTBa nasepHoro uanyyeHus. NpumeHeHne nasepos.

26. CsoiicTBa nasepHoro nanyyeHus. NprmeHeHne nasepos.

27. B 4eM oTnn4mne KBaHTOBbIX CTATUCTUK OT KNacCU4ecKon?

28. B 4eM cocTOUT NPUHLMUMN HEPA3NNYMMOCTU TOXOECTBEHHbIX YacTny?

29. B uem otnnume goepmMmoHoB 1 6030HOB?

30. Kak ctatuctmka bose - SiiHwTenHa 06 bsICHAET SBNEHUSI CBEPXTEKYHECTU reNnst 1 CBEPXNPOBOANMOCTI HEKOTOPbIX
BELECTB?4 9NEeKTPOHHOrO rasa B Metannax.

31. Kak cratuctmka ®epmu-[upaka 06bACHIET NPOBOANMOCTL METANIOB U TENIOEMKOCTb TBEPAbIX TEN?
32. 3oHHas TeopUS KPUCTANOB.

33. OnekTponpoBOAHOCTL METANOB U MOMYNPOBOLHUKOB C MO3ULIMIA 30HHOW TEOPUN.

34. CobcTBEHHAS 1 MPUMECHAas MPOBOAVMOCTb MOYNPOBOLHWNKOB.

35. MNMonynpoBoaHWKK p-TUNa 1 n-Tuna.

36. Kakune yacTtuubl 0bpasytoT sapo atoma Bogopona? Nenna? Yrnepona?

37. Yem oTnmnyaloTcs M3oTonbI?

38. OxapakTepuayinTe KpaTko NPOTOH N HENTPOH.

39. B yeM cocTouUT sBNEeHME S0ePHOro MarHUTHOro pe3oHaHca? [ ne oHo ncnonb3yeTcsa?

40. KakoBbl cBOWCTBA S4€PHbIX CUN?

41. Kakve mogenv sagpa Bbl 3Haete? B yeM nx cyTb?

42. Y10 Takoe aHepruga ceasu aapa? Kak ee MOXHO paccuutaTb?

43. Yo npencTasnsieT coboin spepHas peakuus? deneHms? TepMosinepHOro cuHtesa?

44. Kak MOXHO MCnonb3oBath SAepHyo saHepruo? MNpueeaute npumepsl.

45. Y10 Takoe paanoakTMBHOCTb? AKTUBHOCTL?

46. B yeM CcOCTOMT 3aKOH PaguoakTMBHOMO pacnana?

47. B 4yem cmbiCcn nepuoda nonypacnaga?

48. Yto Takoe a-pacnag, B-pacnag, 9NeKTPOHHbIA 3axBar?

49. KakoBa npupona y-usny4eHus anep?

50. Kakme yactuubl CHUTAIOTCS 3NEMEHTAPHLIMA?

51. Kakue tbyHoameHTanbHbIe TWMbl B3aMOLENCTBUIA eCTb B Npupoae? CpaBHUTE MX NO MHTEHCUBHOCTMW.
52. Kakoe B3anmMoaencTeme SBNSETCS yHUBEPCabHbIM?

53. Kakne 3akoHbl COXpaHeHUs BBIMONHSIOTCS NPY cnabblix U CUMbHBIX B3aUMOLEACTBUAX?

54. B yeM cyTb runoTe3abl O CyLWeCTBOBAHMUUN KBAPKOB?

55. HasosuTe yactumubl-nepeHoCHMKN B3aMMOOENCTBUS.

56.Yem otnunyarotcsa Yactuubl OT aHTMYacTiu?

9K3ameH

Bonpochbl k ak3ameny:

1. IHaykuus marHutHoro nonst. CMnosbie NMHWW MarHUTHOro nong. MNpuHumn

Cynepno3numm MarHUTHbLIX NONew.

2. 3akoH buo?Casapa?/lannaca. MarHutHoe none NPSMONNHENHOrO NPOBOAHUKA C TOKOM; KPYrOoBOro Toka.
3. Cuna JlopeHua. [BnxeHne 3apsxXeHHON YacTuLbl B MArHUTHOM none.

4. 3akoH Amnepa. BaanmoneicTene NnpoBooHNKOB C TOKOM. 23. MarHutHbi noTok. Teopema ["aycca ong MarHUTHOro
nons B BaKkyyme.

5. Pabota nepemelueHunst NPOBOLHUKA 1 KOHTYpa C NMOCTOSHHBIM TOKOM B

MarHMTHOM none.

6. MarHnTHble XapakTepUCTNKM KOHTypa C TOKOM. [oBeaeHne KOHTypa ¢ TOKOM B MarHUTHOM Mone.

7. MarHnTHble MOMEHTbI aToMOB. [loBeieHNe atoMa B MarHMTHOM none. uamar-HeTtukun. lNapamarHeTvku.
8.HanpsaxéHHocTb MarHnTHoro nons. MarHutHas NpoHNLaeMocTb. 3aKOH NOMHOMO TOKa A5 MarHUTHOro Nons B
BELlecTBe.

9. deppomarHeTuku. SIBNeHNe MarHUTHOroO rmcTepeaunca.

10. SlBneHve anekTpoMarHNTHOM MHOYKUMN. OCHOBHOW 3aKOH SN1EeKTPOMarHUTHoWM MHAyKuumn (3akoH ®Papanes). Npasuno
NeHua.

11. VIHOYKTUBHOCTb. SIBNEeHne caMovHOyKUmun. SBneHne B3auMHON MHOYKUUN.

12. SHeprvsa NpoBoAHMKA C TOKOM. DHEPrus 04HOPOLHOr0 MarHUTHOrO NONs.

O6bEMHas NNOTHOCTb SHEPTUM MAFHUTHOMO MONS.

13. BuxpeBoe anekTpryeckoe none. ToK CMeweHus.

14. YpaBHeHns Makceenna ons anekTpoMarHuTHoro nons. Vix donsmnyeckmin cmbich.

15. KonebatenbHblii npouecc. dnekTpuyeckme konebanus. dudgepeHumanbHble ypaBHEHNS SNEKTPUYECKMX KonebaHWii.

16. MineanbHblil konebaTenbHbl KOHTYP. AMANUTYAA, LMKIMYECKAS YacToTa, Nepros U goasa rapMOHUYECKNX KonebaHuii.
OHeprusi konebaHui.

17. CBoboaHble 3aTyxatowme konebaHus. AMNnMTyaa 3atyxarowmnx konebaHui.
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KoagpcpmumeHT 3atyxaHus. Jlorapudommyeckuii gekpeMeHT konebanuii. [JobpoTHOCTb.
18. BbiHy>aeHHble konebaHus. AMnnMTyna 1 chasa BblHyXAeHHbIX konebaHuii. FBneHne pesoHaHca.
19. OnekTpoMarHNTHble BOMHbI. X CBOMCTBA U xapakTepucTukn. Lkana anekTpoMarHUTHbIX BOSH.
20. lMnockne anekTpoMarH1THble BOMHbI. SHEPrus BoMHbI. [MNOTHOCTL NoTOKA
aHepruwn (BekTop YMoBa-oliHTMHra). IHTEHCUBHOCTb BOJHBI.

21. lkana snekTpoMarHMUTHbIX BOMH.

22. PacnpocTtpaHeHune cBeTa Yepes rpaHuuy AsyX cpe.

23.NHTepdepeHLus ceeTa.

24. KorepeHTHOCTb 1 MOHOXPOMaTUYHOCTb.

25. Ycnosue UHTEpepeHLMOHHOrO MakCcMmMymMa 1 MUHUMYMa.

26.NHTepdepeHums ceeTa. PacyeT nHTepdepeHUNOHHON KapTuHbl OT ABYX UCTOYHUKOB.
27 MNHTepdoepeHuns cBeTa B TOHKUX MAEHKax.

28. Oudppakuus ceeta. MpuHumn lMNonreHca-dpeHens.

29. Metop 30H dpeHens.

30.dndbpakuns dpeHenst Ha KpyrnoM OTBEPCTUN.

31.Ondbpakuns dpeHens Ha KPyriom gucke..

32. dunppakuuns PpayHrodepa Ha AMgpakLMOHHON peleTKe.

33.duncppakumns Ha NPoCTpaHCTBEHHON peweTke. dopmyna Bynbdha- Bparra
34.0ncnepcus ceeta. SNeKTPOHHas Teopmsa Ancrnepcumn ceera.

35. MNMongpusaums ceeta. CteneHb nonapusaumm

36.3akoHbl Mantoca u Bproctepa.

37. lBoriHoe ny4venpenomnexue. ickycTBeHHas ontnyeckas aHnM3oTponus.

38. MornoweHne ceeTa. 3akoH byrepa-lambepTa.

39. TennoBoe n3ny4yeHne 1 ero xapakTepucTnkn. 3akoH Kupxroda.

40.3akoH CredpaHa-bonbumaHa. 3akoH cMelweHus BuHa.

41.I'vnoteaa lNnaxka. ®opmyna MnaHka.

42.dDoToachdpekT.3akoHbl hoToadhdekTa.

43.YpaBHeHve DHWTenHa Ans BHeWHero gpotoadpdekTa.

44..0nbiThl lebenesa. JasneHue ceeTa.

45.BonHoBoe 06bSICHEHVE [ABNEHUS CBETA.

46.KBaHTOBOE 0OBbACHEHME [aBNeHMs CBeTa.

47 .9hbpexT KomntoHa.

48.KopnyckynspHo-BonHOBOW Oyanuam CBOMCTB BelwecTea. Popmyna ae Bponns.
49.CooTHOWeHune HeonpeneneHHocTen. CneacTeus N3 COOTHOLIEHWIA
HeonpeneneHHOoCTENR.

50.BonHoBas oyHKUNS 1 ee CTAaTUCTUHECKUIA CMBICTT.

51.06wee ypaBHeHue LpenuHrepa. YpasHeHue LpeauHrepa ons ctaumoHapHbIX
COCTOSIHUN.

52. NMpuHUMN NPUYMHHOCTN B KBAHTOBOW MeXaHuKe.

53.CBobonHas yacTtmua.

54 .Yactmua B 04HOMEPHOW NPSIMOYroNbHOW " MOTEHUMaNnbHON sme”.

55. MNpoxoxaeHne YacTuLbl CKBO3b NOTEHLMaNbHbIA 6apbep. TYHHENbHbIA 3¢0deKT.
56. KBaHTOBbI FrapMOHNYECKNIA OCLMANATOP.

57. Moctynatbl Bopa.

58. OnbiT ®paxka u Nepua.

59. Atom Bogopoaa no bopy: ctaumoHapHble OpbuThl, SHEPTUS, CNEKTP U3NYHEHNS.
60. AToM BOLOPOa B KBAHTOBOM MEXaHUKE: KBAHTOBbIE YMCNA, CNEKTP N3NYYEHUS,
npaewna otéopa, CNvH 3NEKTPOHA.

61. OnbiT WTepHa u Mepnaxa. CnuH anektpoHa. CNMHOBOE KBAHTOBOE YUCHO.

62. MpuHUMN HepPa3NMYUMOCTU TOXAECTBEHHbIX YacTuUL,. DPepMUOHbI 1 HO30HbI.

63. MpuHumn Maynu. PacnpeneneHvne anekTpoHOB B aTOME MO COCTOSAHUSAM.

64. Nepuoonyeckas cnuctema anemeHToB MeHaeneesa.

65. BblHy>XaeHHoe nanyyenuve. MNpuHuun getanbHoro pasHosecusi. ®opmyna NnaHka
66. Jlasepbl

67. OneMeHTbl KBaHTOBOW CTaTUCTUKM.

68. OHepreTuyeckne 30HbI B kpuctannax. PacnpeneneHue anekTpoHoB No
9HepreTuyYecknm 3oHam. BaneHTHas 3oHa 1 30Ha nposoamMmocTu. Metannsl,
LV3NEKTPUKN 1 NONYNPOBOLHUKN.

69. MonynpoBoaHunkn.CobcTBEHHAs 1 MPUMECHAs MPOBOAUMOCTb MONYNPOBOLHWKOB.
70.0OCHOBHbIE CBOICTBA U CTPOEHME Spa.

71.OHeprus cBs3m s4ep.
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72.510epHble cunbl.

73.PagmoaktuBHOCTb . Buabl pagnoakTMBHOIrO M3ny4eHus.
74. ®yHOaMeHTanbHble B3aUMOOENCTBUS.

75. OneMeHTapHble YacTuLbl.

6.4 MeTonunyeckue matepuanbl, onpeaensiioLLme npouenypbl OLLeHNBaHUSI 3HaHUN, YMEHUIA, HAaBbIKOB 1 (UNK)
onbiTa AesTe/IbHOCTU, XapaKTepu3yLLLMX aTanbl POPMUMPOBAHMS KOMMNETEHLMN

B K®Y pelicteyeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKW 3HaHWUIA obydatowmxcsi. CyMMapHo no ancumnnnHe (Moaynio)
MO>XHO Mony4nTb Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekylas paboTta oueHusaeTtcs B 50 6annos, ntoroeas
goopma KoHTpons - B 50 6annos.

Insa 3avéra:

56 6annos 1 bonee - "3a4TeHO".

55 6annoB n MeHee - "He 3a4TeHo".

Lnsa sk3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos - "xopouwo".

56-70 6annos - "yOoOBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouepnypa oLeHUBaHUA 3HAHUA, YMEHUIA, HABLIKOB U (UNN) onbiTa Jran | KonnyecTtso
KOHTpoOns DesTeNlbHOCTU, XapakTepu3yoLLLuX aTtanbl hopMUPOBaHUSA KOMMETEeHL U 6annos
Cemectp 3

TeKyLUiA KOHTPOb

KoHTponbHasi |[KoHTponbHas paboTa NpoBOAUTCS B Yackl ayanTopHoi paboTebl. Obyyatowmecs
paboTta nony4yatoT 3a4aHusl Ans NPOBEPKUN YCBOEHNS NpoiaeHHoro matepuana. Pabota 1 20
BbIMOJIHAETCS B MMCbMEHHOM BUAe 1 caaétcs npenonasatento. OueHnBarTCS
BnageHve matepuasnom no Teme paboTbl, aHanUTU4Yeckme cnocobHoCTW, BnaneHne
MeToaaMU, YMEHWNS U HaBblkW, HEOBX0OMMbIE AN15 BbINOMAHEHNS 3a0aHUIA.

NabopatopHble (B ayantopun, ocHawéHHOM cooTBETCTBYOWMM 060pyaoBaHMeM, obyyatowmecs
pabothi NPOBOASAT y4ebHbIe 9KCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 2 20
NPakTUKO-OPNEHTUPOBAHHbBIX TexHonoruni. OLeHMBalOTCS 3HaHNe maTepuana u
YMEHWE NPVMEHSATb ero Ha NpakTVKe, YMEHUS 1 HaBbIKK Mo paboTe ¢
06opyLoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHO obnacTu.

YCTHbIA onpoc YCTHbIN onpocC NpoBoONTCA Ha NPaKTUYECKNX 3aHATUSAX. 06yqa|ou4|/|ecsi
BbICTyNnakOT C ooKnanamu, COO6I.I.I,eHVI$IMVI, OOMNMONHEeHNAMN, y4acCTBYyOT B 3 10
ONCKyCCuhKn, OTBEHAOT HA BOMPOCHI npenonasartens. OueHnBaetcs YPOBEHDb
[OoMallHer NoAroToBKKM Mo Teme, CMOCOBHOCTb CUCTEMHO W NOMMYHO M3naratb
maTtepvan, aHannm3nposaTb, POpPMynMpoBaTb COéCTBeHHYIO no3nunio, oteevatb
Ha OO0MNMONTIHUTEIbHbIE BOMPOCHI.

3aver 3a4éT HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHUS OUCLMMNINHDI. 50
Obyuatowmiicsi nony4aeT BOMPOC (BONpockl) Mnbo 3anaHune (3anaHns) n BpeMmsi Ha
NOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MW KOMMbIOTEPHOWA
dopme. OueHrBaeTcs BNageHWe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSTb HYXXHbIE 3HAHWSI, HABLIKU W YMEHUS NPpU aHann3e
NPOBNEMHBIX CUTYaLMIA N PELIEHUN NPAKTUYECKMX 3a0aHWA.

CemecTp 4
TeKyL i KOHTPONb
KoHTponbHas |KoHTponbHas pabota npoBOAMTCS B Yachkl ayantopHoi paboTbl. Obyyatowmecs

pabota rony4yatoT 3a4aHusl Ans NPOBEPKUN YCBOEHNS NpoiaeHHoro matepuana. Pabota 1 20
BbINOHAETCSA B MMCbMEHHOM BuAae 1 coaérca npenogasarento. OueHnsaoTcs
BnafeHve Matepuanom no teme paboTbl, aHaNUTUYECKMe CnocobHOCTY, BnaaeHme
MEeToaMu, yMEHMS N HaBbIKW, HEOOX0AUMbIE NS BbINOMHEHWS 3a0aHUIA.

NabopaTopHble |B ayantopum, OCHALLEHHON COOTBETCTBYIOWMM 060pyLoBaHneM, 0byyatolmecs

pabothi NPOBOLSAT y4ebHbIe 3KCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 2 20

NPaKkTUKO-OPUEHTUPOBAHHbBIX TexHonoruni. OLueHMBaKOTCS 3HaHNe maTepuana u
YMEHUE MPVMEHSATb Ero Ha NpPakTVKe, YMEHUS 1 HaBbIKW Mo paboTe ¢
0bopynoBaHNeM B COOTBETCTBYIOLLEN NPeOMETHON obnacTu.
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepu3yoLLLMX aTtanbl opMUpPOBaHNA KOMMNETeHL U 6annos
YCTHbIA onpoc |YCTHbIV ONpOC NPOBOAMTCS HAa NPaKTUYECKMX 3aHsATHsX. Obyyatowmecs
BbICTYNalOT C Aoknanamul, COOBWEHNAMN, AOMONHEHNSIMM, YHaCTBYIOT B 3 10

LUCKyCCUK, OTBEYAIOT Ha BOMpOCHl npenogasatens. OLEeHNBAETCS YPOBEHD
LlOMalHel NoAroTOBKM MO TeMe, CNOCOBHOCTb CUCTEMHO M NOMMYHO U3naratb
MmaTtepuvan, aHanmanposaTtb, POPMyNupoBaTb COBCTBEHHYIO MNO3MLMIO, OTBEYATb
Ha [OMOMHUTENbHbBIE BONPOCHI.

dk3ameH OK3aMeH HaLeneH Ha KOMMIEKCHYIO0 NPOBEPKY OCBOEHUS OUCUMMNHBI. DK3aMeH 50
MPOBOAWTCS B YCTHOM NN NCbMEHHOM dhopMe no BuneTtam, B KOTOPbIX
coepxarcsi Bonpochl (3anaHns) no scem temam kypca. Obydyatowemycs naércs
BpeMsi Ha noarotosky. OLeHVBaeTCcs BNafeHue Matepunanom, ero CUCTEMHOE
0CBOEHUE, CNOCOOHOCTb NMPUMEHSITb HYXXHbIE 3HAHWSI, HABBIKU U YMEHUS Npu
aHannae NpobnemMHbIX CUTyaunin U peleHnn NPakTUYecKnx 3aaaHunii.

7. MepeueHb nuTeparypbl, HEO6XOAMMOWN OJ1i OCBOEHUS OUCLUMINHBI (MOLYNSA)

OcBoeHue gucumnauHbl (Moayns) npeanonaraeT M3yYeHne OCHOBHOW U [ONONHUTENbHOW y4ebHOM nuTepaTyphl.
NuTtepatypa MoxeT BbiTb AOCTYMHa 00y4atowmnMcs B OAHOM U3 ABYX BapuaHToB (NMM60 B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPES NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKNtoueHHbIX KDY norosopos ¢
npaeoobnanatensamu u npegocTasneHHbix foctynos HYM KoY,

- B Me4aTHOM BMAe - B ooHae brnbnuotekn HabepexHOoUenHMHCKOro MHCTMTyTa (counnana) K@Y. Obyyatowmecst
nony4aroT y4ebHyto nntepatypy Ha aboHEMeHTe No YnuTaTensckuM bunetam B COOTBETCTBUM C MpaBmUiaMm NoNb30BaHNS
61bnnoTeKoi.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI LUCTAHUMOHHO 13 NoB0i TOUKM NpW BBEAEHNM 00yHaIOLWLMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOrO KabuHeTa B cMcTeMe "DNEeKTPOHHbIA yHMBEpPCUTET". MpU MCMONb30BaHMM NeYaTHbIX U3LaHWA BUONNOTEYHBIN
hOHL [OMKEH BblTh YKOMMNEKTOBAH MMM U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatolerocs M3 yucna nuu, 04HOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW U LOMONHUTENBHON y4ebHON nnTepaTtypbl, HEO6XOAMMOI A1 OCBOEHWS AUCLMMAVHBI (MOoyNs),
Haxonmtcs B MNpunoxeHumn 2 k paboyeli nporpamMme AncuUMnavHbl. OH NOANEXUT OBHOBEHMIO NPY U3MEHEHUW YCTOBUIA
noroeopoB K®Y ¢ npasoobnapatensiMm anekTpoHHbIX U3OAHWIA U MPU N3MEHEHNN KOMNNEKTOBaHWS (OOHA0B 61bnmoTeku
HabepexXHo4enHUHCKoro UHCTUTyTa (punmnana) KPy.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", Heo6X0AUMbIX NS
OCBOEHUS1 AUCLMMNIIMHBI (MOAYIS)

Opabosuy K. H. ®nsuka [OnektpoHHbli pecypc] / K. H. Opaboewny, B. A. Makapos. ? Mockea: ®uamatnut, 2010. ? 539 c.
? ISBN 978-5-9221-0652-8. ? - http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2140

nblowoHok A. B. durauka [OnekTpoHHbIR pecypc]: ydiebHoe nocobue / A. B. MnbtowoHok, M. B. Actaxos, U. A.
NoHuyapeHko. ? Mockea : UH®PA-M, 2013. ? 600 c. ? (Bbicwee obpaso-saHue). ? ISBN 978-5-16-006556-4 -
http://znanium.com/go.php?id=397226

Casenbes W.B. Kypc 0buweii douavku. B 5-u 11. Tom 3. MonekynspHas conauka 1 TepMoanHamMuka [Snek-TpoHHbI pecypc]
: y4ebHoe nocobue / U. B. Casenbes. - CaHkT-MNeTepbypr : NMaHb, 2011. ? 224 c. ? ISBN 978-5-8114-1209-9. -
https://e.lanbook.com/book/706

9. MeToguueckme ykasaHusl oisi 06yyaloLLMXCA MO OCBOEHMUIO AUCLUMN/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckme peKoOMeHoaumm

nekumn OcylLecTBASAETCS NPOCYWNBAHUE Y KOHCMEKTUPOBAHMWE NeKUMiA. HEMOHSATHBIE MOMEHTBI OTMEYAIOTCS
3apaHee.lNo OKOHYaHMM NeKkumii 3a8atTCs BONPOCk npenonasarento. [loma nponssoanTcs
LeTanbHOe N3y4YeHue nekunii 1 opMynMpoBKa NOCNEnyOWNX BONMPOCOB NPenoLaBaTento.
Mpoun3BoanTCS N3y4eHE PEKOMEHOBAHHON NUTEpaTypbl MO TEME NEKLIMIA.

npakTuyeckne | Metoguyeckune ykazaHus K NpoBeAeHUIO NPaKTUYECKUX 3aHATUIA N0 OM3NKE.

3aHATNSA 1. Ha nepBoM 3aHATMM CTyOeHTaM npegnaraetcsa nutepartypa u matepuasnsl B 91€KTPOHHOM BUAE ANS
rnocnenyowero NpoBeaeHNs NPakTUYECKMX 3aHATUI 1 caMoCTOSITeNbHON paboTol.
2. Ha nocnenyowmx 3aHATUAX CTYAEHTHI peWwaroT 3aiayn no NnpeactaBneHHbIM TeMaM.
3. AKTUBHOCTb CTyEHTOB NnoowpsieTcs npenonasarensam bannamu.
4. CymMMapHblii 6an, KOTOpbIA BbICTABNSIETCS CTYASHTY 3a NPOBeAeHNEe NPaKTUYECKMX 3aHSTUR,
cknagblBaeTcsl U3 6anno., BbICTABIEHHbIX 3a MNOCELWEHWEe 3aHSTU 1 aKTMBHOE y4acTue CTY4eHTOB B
NPOBEeAEHNN 3aHATUIA.
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Bup pabot MeTtoaunyeckue pekomeHaauum

nabopatopHble| MeToanyeckne ykasaHns K BbiNONHEHUO nabopaTopHbIx paboT no onsmke.

paboThbl 1. Ha nepBoM 3aHSTMM CTYAEHTLI pacnpenensoTtcs B 6puranbl no 2-3 4enoseka As BbiNONHEHUS
nabopatopHbIx paboT, 1 UM onpenensieTcs nepeyeHb BbiNoHAEMbIX PaboT U3 NPenCcTaBNEHHOro
Bbiwe (4.2) cnucka.
2. MNepen BbINONHEHUEM NabopaTopHO pPaboTbl CTYAEHTbI JOMXKHbI N3Yy4UTb METOANYECKUE YKa3aHMWs
K Mony4yeHHbIM nabopatopHbiM paboTam Ans F[PaMOTHOrO WX BbIMOMHEHMWS
3. HenocpencTeeHHO nepen BbiNOAHEHMEM NabopaTopHoi paboTbl CTYAEHTEl MPOXOAST ONPOC MO
BbISICHEHUIO CTEMNEHW MX NOArOTOBIEHHOCTU K BbINOMHEHUIO NabopaTopHO paboThl C MOCNEAYOWNM
LOMycKOM.
4. B cnyyae gonycka CTyOeHTbl , UCMOoMb3ys METOANYECKME YKa3aHWs, BOMXKHbl BbINOMHUTb
npencTaBneHHyto nabopatopHyo paboTy 1 nokasaTtb npenoaaBaTesnto Nony4YeHHble
3KCnepuMeHTanbHble AaHHbIE.
5. Cnepytowuia atan - HanucaHue oT4yeTa no gaHHoin nabopaTopHol paboTe.
6. B nanbHenweM naHHbIR OTY4ET NpeacTasmTb NpenogasaTento N 3alnTuTb.
7. B 3aBMCUMMOCTU OT 3HAHWIA CTyieHTa NpenoaBaTtenb BuiCTaBnseT 6ann 3a faHHyo paborTy.

camocTosi- | B cBo6oaHoe oT y4ébbl BpeMsi MpON3BOAUTCS OeTaNlbHOe N3y4eHue NeKLmnii 1 opMynnpoBKa
TenbHas nocneaylowmx BONpPoCcoB npenogasatento. [Mpon3soantcs n3y4eHne peKoMeHA0BaHHOM uTepaTypsl

pabota no Teme nekuuii. 3yyatoTcs [ononHUTENbHbIE pasaenbl oU3nku, peKoMeHoyeMble NpenosaBaTeneM.
MpoBooMTCA aHaNM3 N3y4aeMbix OUINHECKMX 3aKOHOB. DOPMYNMPYIOTCS BONPOCHI. 3a1aBaeMbIe Ha
NeKLmnsX.

KOHTponbHas | CTyneHTbl N0 NOArOTOBNEHHBIM NPenoaasaTteniemM BapuaHTam AOMXKHbl pewmnTb AoMa 9TU 3a4a4m U B
pabota NMCbMEHHOM Buae caaTb

npenogaeartento. B cnenyowmm cemectpe npeoycMOTPEHb! elwe KOHTponbHas pabota. OaHo

oxBaTbiBaeT Marepuan "dnekTpoctatuka. ONeKTpnYeckunii ToK.

OnekTpoamHamuka. ". [lpyroe oxsartbiBaeT Marepuan "BonHoBas U KBAHTOBas ONTMKA.

OcHoBbI KBAHTOBOM MexaHukn. dPusnka atoma v TBepnoro tena. Puauvka sgpa um

aNeMeHTapHbIX YacTuy".

YCTHBbI onpoc | YCTHbIA ONpoC NPOBOAUTCS Ha NPaKTUHECKUX 1 NabopaTopHbiX 3aHATUSAX. B KOHLE npakTuyeckmnx
3aHATUI NO KaX0M PacCMOTPEHHOW Ha TIeKLUN Unun nNpakTuke Teme 3afaloTcs 3apaHee
pa3paboTaHHbIE BOMPOCHI, HA KOTOPbIE CTYLEHTbI AOMXHbI AaTb

MMCbMEHHBIN 0TBET. Ha nabopaTopHOM NpakTrkyMe TakXXe UMetoTCs Habopbl BOMPOCOB MO TeMam
Kax oo u3 nabopartopHbix paboT, Ha KOTOPbIE CTYAEHTbI TAKXE AOMXHbI AaTb NMUCbMEHHBIV OTBET.
ST OTBETHI OLIEHNBAIOTCSI.

3auet 3ayeT npoBoanTCs BO 3 cemecTpe no temam "duranyeckmne 0CHOBbI MEXaHWKM.

MonekynspHas cousuka. TepmognHamuka " v "SnekTpoamHammka" 1 HanpasieHbl Ha KOMMNEKCHYIO
npoBepky

OCBOEHWS ANCLMMNAMHBI. 3a4eTbl MPOBOANTCS B YCTHON nnn doopme no bunetam, B

KOTOPbIX coaepXarcsl BOMpPOoChl (3afaHns) N0 BCEM NPONOEHHbIM TEMaM.

Obyualowwemycs naértcs Bpems Ha noarotoeky. OLeHVBaeTcs BnageHne Matepuanom,

€ro CMCTEMHOE OCBOEHUE, CMOCOBHOCTb MPUMEHSITh HYXHbIE 3HAHUS, HABBIKW 1

YMeHWS Npy aHanuae npobneMHbIX CUTYaLMiA N peLleHn NPaKTUYECKX 3a0aHWiA.

aK3ameH Ok3aMeH nNpoBoamMTCS B 4 cemecTpe no Temam ""BonHoBas 1 kBaHToBas ontmka. OCHOBbI KBAHTOBOWA
MEXaHVKMW.

®dunamka atoma u TBepaoro tena. Prnsnka aopa n aNeMeHTapHbIX YacTul " 1 HanpasnieH
Ha KOMMNEKCHYIO MPOBEPKY OCBOEHNS OMCUNMINHBL. OK3aMEH MOXET NPOBOANTLCS B
YCTHOW doopMe o buneTtam, B KOTOPbIX COAepXaTcs BOMPOCHI (3a4aHuns) No BCEM
npoaeHHbIM TeMaM. KpoMe TeopeTnyeckrx BOnpocos B bunete MoryT ObiTb 1 3a8a4u.
Mpu npoBeneHNV NMMCbMEHHOTO 3Kk3aMeHa B bunete npenctaeneHsl 10 3aaav,
OXBaTbIBAKOLWMX PACCMOTPEHHBbIE TEMbI. B Ccnyyae npoBeneHns ak3ameHa B
KOMMbIOTEPHON hopme npeanaraetcsl HAabop TECTOB, Ha YaCTb U3 KOTOPbIX
HeobxoouMo BbIOpaTb NPaBWIIbHbIA OTBET U3 psAa NPeaNoXeHHbIX, a Apyras 4acTb
npencrtaensieT coboi 3aaaqm, KOTopble HeOBX0AUMO PELWNTb N MPEACTaBUTb
ak3ameHatopy. Obyvatolwemycs 0aétcs BpeMsi Ha noarotoeky. Hesasucumo ot oopmbl
NpoBeLEeHNS 9K3aMeHa OLEHNBAETCS BNageHne Mmatepmnanom, ero CUCTeMHoe
OCBOEHWe, CMOCOBHOCTb MPUMEHSITb HY>XXHbIE 3HAHWS!, HABLIKW U YMEHUS NMpW aHannse
MPO6NEeMHbIX CUTYaLIMiA N PEeIEHNN NMPaKTUHECKMX 3a0aHWiA.
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10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJIOIMIM, UCNOJb3YEeMbIX NMPU OCYLLECTBIeHUU 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooynio), BKauas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHbIX
cnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb NHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX MPU OCYILECTBAEHMI 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHuu 3 k paboyen nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCyLUEeCTBNeHusi o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4yeckoe obecnedeHne obpasoBaTenbHOro npouecca no aucuunanHe (Moaynio) BkYaeT B cebs
cnenyowme KOMMNOHEHTbI:

MoMelueHmnst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMNEKTOBAHHbIE CMELMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbsl) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO NOAK/OUEHUs K ceTu "MIHTepHeT" 1 obecneyeHnem
[OCTyNa B 3NEKTPOHHYI0 MHADOPMaLMOHHO-06pa3oBatenbHyto cpeay KdY.

YyebHble ayamMTopun 0ns KOHTaKTHOW paboThl C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLMani3mpoBaHHoi Mebenbio
(cTonbl U CTYNbA).

KomnbloTep 1 npuHTEp AN pacneyatku pa3aaToyHbix MaTepranos.

MynbTMeouiiHas ayautopus.

KomnbloTepHbIi knacc.

CneumannsmpoBaHHas nabopartopusi.

12. CpencrtBa apanTtaumm npenogaBaHUsl GUCLUM/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXcsi MHBaNMA0B U NNL, C
OrpaHUYeHHbIMU BO3MOXHOCTSIMU 34,0POBbSI

rlpl/l Heobx0aMMOCTHN B 06paaoBaTean0M npouecce NpuMeHsaTCa cnegyowme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPopMaLnUm o6yqa+ou1|/|Mv|csa nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHne TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LIS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe A1 pa3fnYHbIX NOfb30BaTene;

- CO30aHNEe KOHTEHTAa, KOTOprI\/'I MOXHO NpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycmoTpeTb BOSMOXHOCTb MaCLIJTaél/IpOBaHI/IH TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenycMoTpeTb
OOCTYMNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHne BO3MOXHOCTEW AJis 06y4atoLWmxCsl BOCMIPUHUMATL OLHY U Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
Harnpumep, Tak, 4Tobbl LA C HAPYLWEHNUAMU Cyxa NONMyYani MHGOPMALLMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEeHNe NPorpaMMHbIX CpencTs, obecrneynBatoWmx BO3MOXHOCTb OCBOEHNS HAaBbIKOB 1 YMEHUIA, (DOPMUPYEMbIX
OVCLUMNMNHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuin u CUMyNSLNOHHBIX
TEXHONOIIA;

- MPUMEHEHVE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOIUIA AN1s Nepeaayn MHGopMaLum, opraHM3aunm pasnmnyHbIX
(hOPM MHTEPAKTNBHOM KOHTAKTHOW paboTbl 0ByyarolWerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A5 MPOBEAEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS| BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4YeHUs!, NPOBELEHUS CEMUHAPOB, BBICTYMIEHUS C LOKNALAMU U 3aALMTbI BEINOSHEHHBIX paboT,
NpoBeAeHNs! TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NPYMEHeHNe AUCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHOMNOIMA NS OpraHM3aummn goopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOIXNTENIbHOCTYU caaqm oby4atolwyMcst UHBANUOOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBIEHHOW NMPOAONXUTENBHOCTY UX CHAYN:

- NPOOONIXXUTENNIbHOCTU CcOoavn 3a4éTa nnmn aK3ameHa, nposBoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee 4yeM Ha 20 MUHYT;

- MPOAOMKNTENBHOCTU BBICTYNEHNS 0By4atolerocs npu sawmute KypcoBoi paboThl - He 6onee 4em Ha 15 MUHYT.
Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnamMu GrOC BO 1 y4ebHbiM nnaHom no HanpasneHuto 23.03.01

"TexHonorns TpaHCcnoPTHBLIX MPOLECCOB" 1 Npodno NoAroToku "OpraHn3aums NepeBo30K U ynpaBneHne Ha
aBTOMOOUNBHOM TpaHcnopTe".
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Mporpamma ancumnnnHbl "dusmka”; 23.03.01 "TexHonorma TpaHCnopTHLIX NPOLECCOoB".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.5.8 ®usuka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 23.03.01 - TexHONormsa TpaHCNOPTHbIX NPOLIECCOB

Mpodpunb nogrotoekn: OpraHnsaums NepeBo3ok 1 ynpaBneHe Ha aBTOMOBMIbHOM TpaHCNopTe
Keanndpvkaums BbinyckHrka: 6akanasp

dopma 0byyeHus: 3a04HOE
SA3bik 0by4eHmns: pycckuii
Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:

1. Casenbes W. B. Kypc o0bweii ouanku = A Course in general physics : B 3 Tomax / U. B. Casenbes. - 11-e naa., cTep. -
CankT-MNeTepbypr : NMaHb, 2011. - T. 1 : MexaHnka. MonekynsipHas gousuka. - 432 ¢ : un. - (YuebHMKM ons By30B.
CneuwnanbHasa nutepartypa). - ['pud HMC. - B nep. - ISBN 978-5-8114-0630-2. - TekCT : HenocpeacTBeHHbIN (98 ak3.).

2. CaBenbes W.B. Kypc obueit gouankm : yuebHuk anst By3os : B 3 Tomax / U. B. Casenbes. - 10-e n3g., ctep. -
CankT-MNeTepbypr : NaHb, 2008. - T. 2 : SnekTpnyecTBO U MarHeTu3Mm. BonHbl. OnTuka. - 496 c. : un. - (YyebHukn ans
By30B. CneuunanbHas nutepatypa). - don HMC. - B nep. - lNMpeaM. ykas.: c. 492-496. - ISBN 978-5-8114-0631-9. - TekcT
: HenocpencTeeHHbIN (30 ak3.).

3. CaBenbes . B. Kypc obuiein gonankm : y4uebHuk ans By3os : B 3 Tomax / M. B. Caeenbes. - 9-e nsg., crep. -
CaHkT-leTepbypr : IlaHb, 2008. - T. 3 : KBaHTOBas onTtmka. AToMHas dousnka. dPusnka tBepLoro Tena. dunsmka
ATOMHOrO s4pa 1 SNeMeHTapHbIX YacTul. - 320 c. : un. - (YuebHrku ons By3oB. CneunansHas nuteparypa). - 'pudg
HMC.- B nep. - lNMpeam. ykas.: c. 314-317. - ISBN 978-5-8114-0632-6. - TekCT : HenocpeacTBEHHbIA (98 aK3.).

4. dusnka. Mpaktukym : yyebHoe nocobue / I'. B. Bpybnesckas, V. A. MoHuapeHko, A. B. UnbtowoHok [1 ap.]. - MUHCK :
HoBoe 3HaHue; Mockea : UHDPA-M, 2012. - 286 c.: un. - (Boicwee obpazosarue). - ISBN 978-985-475-487-1 (Hosoe
3HaHue); ISBN 978-5-16-005340-0 (MHPPA-M). - URL: https://znanium.com/catalog/product/252334 (nata obpaleHus:
28.07.2020) - TeKkCT : 9NeKTPOHHbIN.

JononHutenbHas nuteparypa:

1. BacpuH [. b. dusuka : yuebHoe nocobue : [B 2 yactsix] / . B. BagouH. - 2-e usga., gon. - KasaHb : M3a-80 MOvH PT,
2010.-4. 1. - 316 c. : un. - Mpun.: c. 300-307. - Pek. MO. - B nep. - bubnworp.: c. 300. - MNpeam. ykas.: c. 308-315. -
ISBN 978-5-4233-0033-5. - TekCT : HenocpeaCTBEHHbIN. (96 3K3.)

2. BadpuH 0. B. duswika : yuebHoe nocobue : [B 2 yactsix] / O. b. BadgouH. - 2-e nsg., non. - KasaHb : M3g-s0 MOvH PT,
2011.-4.2.-460 c. : un. - Mpwun.: c. 432-444. - Pex. MO. - B nep. - bubnuorp.: ¢c. 432. - MNpeaM. ykaa.: ¢. 445-459. -
ISBN 978-5-4233-0032-6. - TekcT : HenocpeacTBeHHbIn. (100 ak3.)

3. KysHeuos C. N. Kypc cpusmku ¢ npumepamm peleHust 3anad. 'duanka KOHLEHCUPOBAHHOIO COCTOSHUMS' : yuebHoe
nocobue / C. N. KysHeuos, H. A. TumueHko. - Tomck: N3n-Bo ToMcKoro nonntexHn4yeckoro yHusepcuteta, 2011. - 47 c.
-.URL: https://znanium.com/catalog/product/417650 (nata obpauweHuns: 28.07.2020). - TEKCT : 3NEKTPOHHbIIA.
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Mporpamma ancumnnnHbl "dusmka”; 23.03.01 "TexHonorma TpaHCnopTHLIX NPOLECCOoB".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.5.8 ®usuka

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 23.03.01 - TexHONormsa TpaHCNOPTHbIX NPOLIECCOB

Mpogounb noaroToBkn: OpraHvsaums NepeBo3ok 1 ynpasBneHne Ha aBTOMOBUNBHOM TpaHCHopTe
KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0byyeHus: 3a04Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMueCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
NapatenbcTBa "JlaHb" , OCTYN K KOTOPO NnpenocTasneH obyyatowmmes. 36C NapatenscTea "MaHb" BkNtoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenscTsa "flaHb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
9NEKTPOHHbIE BEPCUUN MEPUOLNYECKUX U3OAHUIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
NapatenbcTea "JlaHb" obecneumBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 Hay4yHbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCVUManbHOMY KONMYECTBY NMPOMUIbHBIX HANpPaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKMX Y CMEXHbIX MPaB.
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