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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

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTte CneayowmnmMy KOMNEeTEHLUAMU:

LWndop PacwumndppoBka
KOMMeTeHLun npuobpeTaeMoi KOMNETEHLUN
OoK-7 CNOCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio
Orik-3 FOTOBHOCTbIO MPUMEHATb CUCTEMY (DYHOAMEHTaNbHbIX 3HAHUA (MaTeMaTNYeCcKuX,

ECTECTBEHHOHAYYHbIX, MHXEHEPHbIX N 3KOHOMUYECKMX) ONg naeHTugunkaumm,
ChOPMYNUPOBAHUS U PELLEHNSI TEXHNYECKUX U TEXHONOTMYECKUX Npobnem B obnactu
TeXHONorun, opraHn3aunn, NIaHMpPoBaHNa 1 ynpasneHns TeXHNYEeCKom n
KOMMep4ecKoi akcnyataunein TpaHCnopTHbIX CUCTEM

Obyuvarowumitcsi, OCBOMBWNIA AUCLUUNAUHY (MOSYb):
JonxeH 3HaTb:

OCHOBHble don3nyeckne aBneHns, yHaameHTanbHble NoHATUA, 3aKOHbI M TEOPUN KNacCUYeCcKom 1 COBPEMEHHOM
Prn3nKn

JonxeH ymeTtb:

NMPUMEHATb NMONyYeHHble 3HaHUA N0 PU3NKE NPU U3yYeHU OpPYyrux GUCUMNINH, BbIOENATb KOHKPETHOEe (on3nYeckoe
cooepXxaHune B npuknagHbliX 3agavax ﬂpO(*)eCCMOHaHbHOIZ neATeNIbHOCTN

JonxeH Bnanetb:

COBpeMeHHOIZ HaquoM annapaTypoM, HaBblkaMUu BeOeHUSA PU3NYECKOro aKkCcrnepnumMeHTa

JlonxeH 0eMOHCTPUPOBaTbL CMOCOOHOCTb Y TOTOBHOCTb:

NMPUMEHSATb Pe3yNbTaThl OCBOEHUS ONCLUMNANHBI B MPOECCUOHANBHOM AEATENBHOCTY

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM 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
obpaszoBatenbHoi nporpammel 23.03.01 "TexHonorus TpaHCNopTHLIX Npoueccos (OpraHn3aums NepeBo3oK 1
ynpaeneHne Ha aBToMoBUIbHOM TpaHcrnopTe)" U oTHocKTCs K 6a30Boit (06LwenpodeccroHanbHo) YacTu.
OcBaunBaetcs Ha 1, 2 kypcax B 2, 3 cemecTpax.

3. O6beM AUCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUax C yKkasaHueM Konimyectea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyatoLmxcs ¢ npenogasarenem (Mo Buaam yuebHbiXx 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

O6was TpynoeMKoCcTb AncuUMnanHbl coctaensieT 10 3a4eTHbix(ble) eanHuL(bl) Ha 360 yaca(os).

KoHTakTHas paboTa - 140 yaca(oB), B TOM yncne nekumm - 52 yaca(oB), npaktudeckme 3aHatus - 52 yaca(os),
nabopatopHbie paboTbl - 36 yaca(oB), KOHTPOb CAMOCTOSTENbHOM paboThl - 0 Haca(os).

CamocTositenbHas pabota - 184 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPOMS ANCLUUMMUHBIL: 3a4eT BO 2 CEMeCTpe; 9K3aMeH B 3 ceMecTpe.

4. CopepXaHue OUCLMMINHDBI (MOAYNs), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) ¢ ykasaHMeM OTBeA,EeHHOro Ha
HUX KONMYECTBa aKaf,eMUYeCKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TemMaTu4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Bugbl n yachbl
KOHTaKTHOW paboThbl,
Paspgenbl pucuMnInHbI / MX TPYA0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTuyecknellabopatopHble
Jlekuvu 3aHATUSA paboTbl
Tema 1. dusnyeckme oCHOBBI
1. MeXaHWKMW. 2 6 6 0 15
Tema 2. MexaHnyeckme konebaHuns un
2. [BONHbI. DNEeMeHTbI PENSATUBUCTCKOW 2 2 2 0 5
MeXaHuKun
3. [Tema 3. MonekynapHas ousunku. 2 4 4 0 10
4. [Tema 4. TepmognHamuka. 2 4 4 0 10
5. [Tema 5. SnekTpocTartumka. 3 4 4 4 16
6. Ig:na 6. [MOCTOSIHHbBIN SNEKTPUYECKUIA 3 4 4 4 16
7. |Tema 7. OnekTpoanHammka 3 10 10 10 40
Tema 8. BonHoBas u kBaHTOBas
8. ONTUKA. 3 6 6 6 24
Tema 9. OCHOBbI KBAHTOBOM
9. MEXaHWKMW. 3 4 4 4 16
10. Tema 10. dusunka atoma 1 TBEPOOro 3 6 6 6 o4
Tena.
Tema 11. dusnka sopa u
1. 9NEeMEHTapPHbIX YacTull,. 3 = 2 2 8
Utoro 52 52 36 184

4.2 CopepxaHue AUCUUMIUHbI (MOBYNS)
Tema 1. Pusnyeckne oCHOBbI MEXAHUKMU.

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.

nHamnka tBepaoro tena. KnHetnyeckas aHeprus BpaweHus. MoMeHT nHepumnn matepuanbHOM To4kK 1 Tena
OTHOCUTENbHO HEMoaBWMXHoOM ocu. Teopema WteitHepa. MomMeHT cunbl. MoMeHT uMnynbca. OCHOBHOE ypaBHEHWS
OVHaMVKM BpallatebHOro ABMXEHUs TBEPAOro Tena. 3akoHbl COXpaHEeHNst B MEXaHWKE: MMMyNbca, MexaHn4ecKom
3SHeprun.

Tema 2. MexaHu4eckune Koneb6aHUs N BONMHbI. NEMEHThI pPenaTUBMCTCKON MeXxaHUKu
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Mporpamma ancumnnnHbl "dusmka”; 23.03.01 "TexHonorma TpaHCnopTHLIX NPOLECCOoB".

MaTemartnyeckui, ﬂpy)KI/IHHbII7I n (*)I/IBI/I'-IGCKI/IVI MaaTHMKK. CBoOGOOHbIE He3aTyxawuwne rapMoHn4eckKne KOJ'Ie6aHI/I$|,
3artyxawuwne rapMoHn4eckmne Kone6ava, NX XapakKTepuUCTnkKun. BbIHy)K,EI,eHHbIe konebaHus. PesoHaHc. MexaHundeckue
nnockue, nornepeydHblie 1 NponosibHblie BONHbI. Nx XapakTepucTmkn.

MprHLMN OTHOCUTENBHOCTM, NPeobpa3oBaHNs KoopAnHaT U BpeMeHu JlopeHua. MNocTynatel creumnansHon Teopum
oTtHocutenbHocTh (CTO). Cneactens na CTO: OTHOCUTENBHOCTb ANUHBI, BPEMEHW, OOHOBPEMEHHOCTUN. PenaTtmsmctckui
WUMNYNbC, OCHOBHOE ypaBHeHne auHammkn CTO, cBA3b MeX Oy Maccol Tena v SHepruen, NPUHLMN 3KBMBANEHTHOCTH.
OneMeHTbl 00Lel TEOPUN OTHOCUTENBHOCTU.

Tema 3. MonekynsipHas cousunkm.

OcHosHble nonoxexHnsa MKT. Paamepbl n maccbl atomoB 1 Mmonekyn. Konnyectso Bewectsa. OCHOBHOE ypaBHeEHME
MONEKYNSPHO KMHETUYECKOWN Teopun naeanbHoro rasa. Puanyeckunii CMbICH TemnepaTtypbl. YpaBHEHNE COCTOSHUS
naeanbHoro rasa. Yvcno creneHei ceoboabl. 3aKoH paBHOMEPHOIO pacrpeaeneHns aHeprum no cTeneHsM ceoboabl
MOonekyn.

SlBneHuns nepeHoca. CpeaHss onuHa ceoboaHoro npobera Monekyn. SiBneHve nepeHoca Tenna.
TennonpoBoAHocTb. Audpdpysus. MepeHoc BelwecTsa. MNepeHoc UMNybca HanpaseHHOro ABMXeHUs.BHyTpeHHee
TpeHwue.

PacnpeneneHme MOnekyn nageanbHOro ra3a no CKOpPOCTSAM TenoBOro ABMXeHus. PacnpeueneHme Makcsenna.
Bapometpuueckas popmyna. PacnpeneneHune Monekyn ngeanbHoro ra3a B CMI0BOM MOME MO SHEPTUSM.
Pacnpegnenexmne bonbumaHa.

Tema 4. TepmoavHamMuKa.

BHyTpeHHsis aHeprusi ngeanoHoro rasa. Pabota. Tennota. TennoémkocTb. | Ha4ano TepMoanHaMmKn. 3akoH
COXpaHeHWs 3Heprumn Npu Tennoebix npoueccax. NpumeHeHne | Havana Kk pasnnyHbIM n3onpoueccam. TennoéMKoCcTb
npeanbHoro rasa. CteneHu csoboapl Monekyn. Agnabartunyeckuin npouecc. YpasHeHue MNyaccoHa. Monutponuyeckuii
npovecc.

Kpyrosoii npouecc (umkn). Tennosas mawmHa. Liukn KapHo u ero k.n.a. ansg naeansHoro rasa. Obpatmble u
HeobpaTuMble npouecchl. [prBeaeHHOE KONMYECTBO TeNNoTbl. IHTponus. CBA3. SHTPOMUKN 1 TEPMOANHAMNYECKOIA
BepoaTHocTW. Il Hayano TepmoaHaMuku. PeanbHble rasbl. YpasHeHue BaH-nep-Baanbca. 30TepMbl peanbHbiX ra3os.

Tema 5. dnekTpocTaruka.

DNeKTpUYecKmnin 3apsi. 3aKOH COXpaHEHMs 3NeKTPUYEecKoro 3apaaa.dnekTpudeckoe none. HanpsixxeHHoCTb U1
noTeHUMan anekTpocTaTuyeckoro nons. MNotok BekTopa HanpsixeHHocTu. Teopema Maycca. Teopema o LMpKynsumm
BEKTOpa . ANeKTpuYeckoe nosne 3apsKeHHOoW NNoCKOCTH, CAepbl, HUTU.

SﬂeKTpVI'-IeCKOG none B KOHOeHcaTope 1 B NpoBOOHUKE.

3119KTpI/I‘-I€CKI/II7I aunonb. JunonbHbI MOMEHT. SﬂeKTpMHeCKI/IIZ Annosib B 0QHOPOOHOM 3N1EKTPUYECKOM none.
,D,I/ISJ'IeKTpI/IKI/I. nOﬂﬂprle N HenonsapHble MONEeKynbl.

Monsgpusauns guanekTpuka. MNonspusoBaHHOCTL. Teopema Maycca ons nons B BewecTse.
ONeKTPOeMKOCTb KoHAeHcaTopa. Mnocknii, LMANHAPUYECKUIA N CHEPUYECKMIA KOHAEHCATOPDI.
Tema 6. NMOCTOSIHHBIN 3NEKTPUYECKUNA TOK.

Cwna Toka. MNnoTHOCTb ToKa. DNeKTPOoABMXYLWaAs cuna UCToYHUKa Toka. ConpoTnBneHne.3aBUCUMOCTb COMPOTMBIIEHNS
NpoBOAHMKA OT Temnepatypbl. CoeanHeHne NpoBoaHNKOB. HanpsxeHune Ha yyacTke 1-2. 3akoH Oma nnis 04HOPOLHOro
1 HEOOHOPOAHOrO Y4aCTKOB B MHTErpanbHoi coopme. 3akoH [xoynsa-NleHua. KoHneHcatopbl. CoeauHeHne
KoHgeHcaTtopos. Npasuna Kupxroda.

Knaccuyeckas Teopust nposoammoctu metannos Lpyne-flopeHua . EE noctomHcTBa 1 HegocTaTkn. 3akoH
BrnoemaHa-®paHua. 3akoHbl Oma u [Ixoyns-IleHua B aucbdepeHumansHom goopMe.

OneKkTpuyeckne ToKN B XMOKOCTSX, rasax, B Bakyyme. CaMOCTOSITENbHbIA U HECAMOCTOSTENbHbIV paspsia.
Pabota Bbixoaa anekTpoHoB 13 MeTanna. KoHTakTHas pasHOCTb NOTEHLMANO0B.
Tema 7. dnekTpoanHamMuka

MarHutHoe none. VHaoykuust marHuTHoro nons. Cuna Amnepa.Cuna JlopeHua. MarHUTHbIA MOMEHT. 3akoH
Buo-Cagapa-Jlannaca. MarHutHoe none, co3aaBaeMoe KPyroBbIM NMPOBOAOM C TOKOM, NMPSIMONIMHEHBIM NPOBOAHVKOM C
TokoM. Lupkynsums Bektopa . MarHnTHbIli noTok. Teopema Maycca anst MarHUTHOro nons B Bakyyme. Pabota
MarHuTHOro Monsi.

Cwvna NopeHua. [1pnxeHne 3apsna B MarHUTHOM none. YCKopUTENn 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 UMPKYNsSumMmn BeKkTopa
HanpsixeHHocTu . [Mpupoaa MarHeTama:ana 1 napa MarHeTuam. uamarHeTvku 1 napamarHeTku. deppomMarHeTukiu.
MNMoBeneHWe dpeppoMarHeTMKoB B MarHUTHOM none. 'ctepeauc. Metns ructepesanca. MNprpona dpeppomMarHeTmama.

BuxpeBoe anektpuyeckoe none. Tok cMmeleHus. [NnoTHOCTb Toka cMelleHns. MNnoTHoCTb Toka nonspusauun. MNMonHas
cucTema ypasHeHuin Makceenna B MHTerpanbHoin doopme, nx pusmyeckunin cMmbicn. NonHasa cuctema ypasHeHuin
Makceenna B gudpdpepeHumanbHol oopmMax, nx gouaundecknii cmoicn. Cnenctems n3 Teopun Makcsenna.
CYlLeCTBOBAHWE 3NEKTPOMArHUTHbIX BOJH.
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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 u KBaHTOBasi 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. OCHOBbI KBaHTOBOW MEXaHMUKMW.

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. dusmka atoma 1 TBEPAOOro Tena.

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.

Tema 11. ®du3uKa sppa n aNeMeHTapHbIX YacTul,.

ATtomHoe aapo. Coctas 1 Macca anep. HyknoHbl: IPOTOHbI M HEATPOHBI. SAepHble CUibl 1 X CBOWCTBA. SlaepHbie
peakuun. SHeprus cea3un sapa. PagnoakTneBHOCTb, ee xapakTepucTuku. 3akoH paanoakTMBHOro pacnaga. Buabl
palLnoakTMBHBIX NMPOLLECCOB: anbga-, 6eta- n ramma-pacnanbl, K-3axsar. OneMeHTapHble YacTuubl. 3apsnbl U 3aKOHbI
coxpaHeHus. AHTnyacTuubl. NoHATUE 0 KBapkax.

5. MNepeuyeHb yue6HO-MeTOOMYECKOrO 0b6ecnevyeHns 41 CaMOCTOSITeNIbHOW paboTbl 06y4alLLLUXCS NO
AucUUIIMHe (MOAYIH0)

CamocTosiTenbHas pabota oby4arolLyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosITENbHYIO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO cCaMoCTosTeNbHyto paboTy. CamocToaTenbHas paboTta obydyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLEMbHbIX TEM (Pa3fenos) AUCLMUMIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBHYI0, Hay4YHYHO 1 CMPaBOYHYIO MTEPATYpPY, BbINONHSAT 3aJaHuUsi, HanNpaBieHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHunsauus caMocTosTenbHO paboTbl 0By4aroLWMXCs PernaMmeHTUpyeTcs HOPMaTUBHBIMA LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 9NeKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNIOYAS:

Mopsnok opraHM3aLmmy 1 oCyLecTBIEHNS 0Dpa3oBaTeNbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCToATENbHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEAEHUIA"
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YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)

doenepanbHbI yHuBepcuTet"

MpaBuna BHyTPeHHEro pacnopsaka enepansHOro rocynapCTBEHHOMO aBTOHOMHOMO 06pa30BaTeNbHOMO yHpEXaeHNs
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HOpPMaTunBHbIE aKTbl KazaHckoro (an/IBOﬂ)KCKOFO) hbenepanbHOro yHmeepcureta

Kypc obweit gousmkn. B 5-n 11. Tom 3. MonekynsipHas omavka n TepMoamHamuka [SnekTpoHHbIN pecypc] : y4ebHoe
nocobue / N. B. Casernbes. - CaHkT-MNeTepbypr : NMaHb, 2011. ? 224 ¢. ? ISBN 978-5-8114-1209-9. -

https://e.lanbook.com/book/706

MuHckmin A. A. durauka [SnekTpoHHbI pecypc] : ydebHuk / A. A. MuHckuia, I, KO. MpakoBckuid; non obu. pen. npod.,
n0.9.H. 0. N. Ouka, H. C. MNypblwesoii. ? 3-e n3a., ncnp. ? Mockea: Miaparenscteo "®OPYM", 2013. ? 560 c. ?
(MpodhbeccuoHanbHoe obpasosaHue). ? ISBN 978-5-91134-616-4. - http://znanium.com/go.php?id=375867

Casenbes, W.B. Kypc 0bweit couavkn. B 5-n 11. Tom 2. DnekTpryecTBo U MarHeTU3M [SnekTpoHHbIN pecypc] : y4ebHoe
nocobue / N. B. Casenbes. ? CankT-lMNeTtepbypr : NaHb, 2011. ? 352 c. ? ISBN 978-5-8114-1208-2. -

https://e.lanbook.com/book/705

6. dOHA OLEeHOYHbIX CPeaCcTB Mo AucuUnIuHe (Moayno)
6.1 MepeyeHb KOMMNETEHLMIA C YKa3zaHUEM 3TanoB UX popMupoBaHus B NpoLiecce 0CBOeHUsi o6pa3oBaTtefibHOM

nporpaMmMbl U POPM KOHTPONS X OCBOEHUSI

dopma KOHTpons OueHuBaemble
dran KOMNETeHLLMM Tembl (pa3penbl) AUCLUUMIIUHDBI
CemecTp 2
TeKyLL M KOHTPOIIb
1. ®un3nyeckne 0CHOBbI MEXAHUKN.
lMucbmeHHoe 2. MexaHuyeckune konebaHms 1 BOMHbI. SNEMEHTHI
1 |pomawHee 3apaHve |OlK-3 pPenaTUBUCTCKON MEXaHNKM
3. MonekynsipHas pusnku.
4. TepmognHamuka.
1. Pun3nyeckme 0CHOBbI MEXAHUKMN.
2. MexaHuyeckue konebaHusi 1 BOMHbI. DNeMeHTbI
2 |YcTHbIV onpoc Or1K-3 pPenaTUBUCTCKON MEXaHMKK
3. MonekynsipHas pusmku.
4. TepmoanHamuka.
3ayer OK-7, OlK-3
Cemectp 3
TeKyLLMI KOHTPO/Ib
lMucbMeHHoe 5. OnekTpocTaTuka.
1 |pomawHee 3apaHve |OlK-3 6. MNOCTOSHHbIN 3NEKTPUHECKUIA TOK.
7. 9nekTpognHammka
5. SnekTpocTartumka.
6. IMOCTOSIHHbBIN SNEKTPUYECKUIA TOK.
7. 9nekTpoanHammka
2 ﬂ:ggijoprle Orl1K-3 8. BonHoBag u kBaHTOBas onTukKa.
P 9. OCHOBbI KBAHTOBOW MEXAHMWKM.
10. dun3uka atoma u TBEPLOro Tena.
11. dunsmka a4pa v aNeEMEHTAPHbIX YacTul,.
5. SnekTpocTartumka.
3 |YcTHbIV onpoc Or1K-3 6. MNOCTOSHHbIN 3NEKTPUHECKUIA TOK.
7. OnekTpognHammka
8. BonHoBag u kBaHTOBas onTuKa.
lMncbmeHHoe o
9. OCHOBbI KBAHTOBOW MEXAHMUKM.
4  |nomauree 3anaHve |OTK-3 10. dun3uka atoma n TBEPLOro Tena.
11. dunsmka a4pa v aNeEMEHTAPHbIX YacTul,.
8. BonHoBas v kBaHTOBas ONTUKA.
o 9. OCHOBbI KBAHTOBOW MEXaHUKM.
5 [Yethuit onpoc OfK-3 10. dunsmka atoma n TBEPLOro Tena.
11. dunsmka sa4pa v aneMeHTapHbIX YacTul,.
Ok3ameH OK-7, OlK-3

6.2 OnucaHue nokasartenen n KpUTepmes OLEHUBaHNUS KOMMETEHLMIA Ha pa3u4YHbIX 3Tanax ux coopMmpoBaHus,

onucaHue wkKan oueHnsaHuns
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KOHKPETHbIX 3a4aHuni.

CNocobHOCTU
NPUMEHATL 3HAHNSA U
YMEHWS K BbINONHEHUNIO
KOHKPETHbIX 3a0aHUIA.

NPUMEHATb 3HAHUA N
YMEHUA K BbINOJIHEHUIO
KOHKPETHbIX 3aaHun.

YMEHUA K BbINONTHEHUIO
KOHKPETHbIX 3afaHui.

Kputepum
®opma OL,eHNBaHU 3ran
KOHTpOnsi
OtnnyHo | Xopoliuo | Ynosn. | Heyn.
Kputepum
®opma OLeHUBaHUA 3ran
KOHTpoOns
OTnn4yHO |Xopomo |Y,|:|,osn. |Heyn.
CemecTp 2
TekyLLUA KOHTPONb
MNMucbmerHoe  ([MpaBunbHO BbINONHEHbI [[paBnibHO BbINOAHEHA (3a4aHus BbINOAHEHbI  |3a4aHns BbIMOMHEHbI
JoMallHee BCE 3a4aHus. 6onblas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 1
3apaHve MNpogeMoHCTpMpoOBaH  |3agmaHui. MpucytcTayioT MpoaemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT CepbésHble OWnbKM. HeyLoO0BNETBOPUTENbHBI
BNafeHns MatepranoMm. |He3Ha4YMTenbHble MNpooemMoHCcTpypoBaH [ypoBeHb BnaneHns
MposiBneHsbl ownobKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBoCX0OHbIe [MpooeMoHCTpUpOBaH |ypoOBEHb BNadeHNS MposiBneHsbl
CnocobHOCTM XOPOLLWI YPOBEHb mMaTepuanom. HeLOoCTaTo4HbIE
NPUMEHSTb 3HaHMA U |BnageHus matepuanom. [posiBneHbl HU3Kmne CrnocobHOCTK
YMEHWS K BbINONHEHNO |MposiBNEHbI CpefHNE  [CNOCOBHOCTM MPVUMEHSTb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTK NPVYMEHSATb 3HAHMS U |[YMEHUS K BbINOMHEHNIO
MPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHUA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a4aHU.
KOHKPETHbIX 3a4aHuI.
YCTHbIR onpoc B oTBeTe kayecTBeHHO [OCHOBHbIE BOMPOCHI Tema 4yacTnyHo Tema He packpbiTa.
packpbITO codepxXaHue [TemMbl packpbiTbl. packpbita. OtBeT cnabo [[oHsTWiiHbIA annapaTt 2
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBAH. OCBOEH
CTPYKTYPUPOBaH. Lenom ageksartHa Teme. [[oHATUAHBLIA annapaT  |HeyAoBNEeTBOPUTENBHO.
MpekpacHo ocBoeH XopoLwo 0CBoOeH OCBOEH YaCTUYHO. lMoHumaHue matepuana
NOHATUVHBIV annapaTt. |NOHATWIAHbIA annapaTt. |[ToHMMaHWe oTAeNbHbIX |PparMeHTapHoe unm
MpooemoHcTpuposaH  |I1poOAEMOHCTPUPOBAH  |MONOXEHUIA 13 oTcyTCTBYeT. HeymeHue
BbICOKMNI YPOBEHb XOPOLMIA YypOBEHb matepuana no Teme. hopMynuposaTb CBOU
MOHUMaHWs MaTepuana. [MoHMMaHns matepuana. Y nosnetsoputensHoe [Mbicnu, obcyxaathb
MNMpeBocxonHoe yMeHne [Xopowee ymeHve yMeHune INCKYCCUOHHblE
cbopmynmpoBaTtb CBOW  (POPMYNMPOBATb CBON  [(DOPMYNMPOBATb CBOU  |NOSIOXEHNS.
Mbicnn, obcyxaaTtb Mbiciv, obcyxaatb Mbicnn, obcyxaaTb
ONCKYCCUOHHblE INCKYCCUOHHbIE JOVNCKYCCUOHHblE
NONOXeHMS. MONOXEHUSI. NONoXeHns.
3auteHo He 3auteHo
3aver Obyuvarowuitics obHapyXun 3HaHne ocHoBHoro  |Obyyatowniics 06HapyXun 3HaYMTENbHbIE
y4yebHO-NporpaMMHoro matepuana B 06beMe, npo6enbl B 3HAHNSIX OCHOBHOTO
Heobx0aMMOM NS fanbHelwein yuebbl 1 y4ebHO-NporpaMMHOro mMatepmana, Lonyctun
npencTosiein paboTbl MO CRELMANbHOCTY, NPUHUMNUANbHBIE OWMOKU B BbINONHEHUN
Crpaswicy C BbIMOMHEHNEM 3a0aHU, npenycMOTPEHHbIX NPOrpaMmon 3afaHnin u He
NpenyCMOTPEHHbIX MPOrpamMoi JUCLUMMAMHBL.  |cNocoBeH NPOAOMXUTE 0ByYeHNe nnu
NPUCTYNUTb NO OKOHYaHWUM yHMBEpcUuTeTa K
npogoeccroHanbHon oesTenbHocTy 6e3
JONOSTHNTESbHbBIX 3aHATU MO COOTBETCTBYIOLIEN
avcumnnuHe.
Cemectp 3
TeKywW i KOHTPONb
MNMucbmeHHoe  ([MpaBunbHO BbINONHEHbI [[paBuibHO BbINONHEHA [3a4aHus BbINOAHEHbl  |3a4aHns BbIMOMHEHbI
JoMmallHee BCE 3a4aHus. 6onblas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 1
3agaHve MpogeMoHCTpMpoOBaH  |3agaHui. MpucyTtcTayioT MpoaemMoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTBytOT cepbésHble oWnbKM. HeyOOBNETBOPUTENbHbIN| 4
BNafeHns MatepuanoMm. |He3Ha4YMTeNbHbIe MNpooemMoHCcTpypoBaH [ypoBeHb BnaneHns
MposiBneHsbl ownbKu. yLOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBOCX0OHbIE [MpooeMoOHCTPUPOBaH  |ypOBEHb BNaAeHNS MposiBneHsbl
CnocobHOCTM XOpOLLWIA YPOBEHb MaTepuanom. HeLOoCTaToYHbIE
NPYMEHATb 3HaHMA U |BnageHus matepuanom. [posiBneHbl HU3Kne CnocobHOCTK
YMEHWS K BbINONHeHWO |MposiBNeHbl cpefHne  [cnocobHOCTM NPVUMEHSATb 3HAHUS 1
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MNpekpacHo ocBoeH
NOHATUMHbLIA annapar.
lMponoemoHcTpupoBaH
BbICOKMIA YpPOBEHb

Xopowo ocBoeH
NOHATUNHbBIA annapar.
MpoaemoHcTpupoBaH
XOPOLLUNA ypOBEHb

OCBOEH YaCTUYHO.
MoHuMaHme oToenbHbIX
MONOXEHUA N3
marepwuana rno Teme.

lMoHumaHune matepuana
pparmMeHTapHoe nnu
oTcyTCcTBYeT. HeymeHue
popmynmpoBaTb CBOU

dopma Kputepum dran
KOHTpoOns OoLLeHUBaHUS

OTnN4YHO Xopoluo Y nosn. Heyn.

Na6opatopHble |Ob6opynoBaHmne n O6opynosaHue 1 O6opynosaHue u O6opynosaHue n

paboTbi MEeTOAbl UCMONb30BaHbl (METoabl MCMONb30BaHbl (METOAbl YaCTUYHO MeToAbl MCMONb30BaHbl | 2
npaewunbHo. MNposiBneHa (B 0CHOBHOM MpaBUbHO. MCMONb30BaHbI HenpaBUNbHO.
npeeocxoaHas MposiBneHa xopowas  [npaeunbHo. MposieneHa [MposiBneHa
TeopeTnyeckas TeopeTnyeckas yOOBNETBOPUTENbHAS  |HEYOOBNEeTBOPUTE/bHAS
NnoAaroToBKa. NOAroTOBKA. TeopeTunyeckas TeopeTnyeckas
Heobxoaumble HaBbikn |HeobxoauMble HaBbiki  [MOArOTOBKA. NoAroToBKa.
N YMEHWS NOMHOCTBIO (M yMeHus B ocHOBHOM  [HeobxonomMble HaBbiki |HeobxoavMble HaBbIKM
0CBOEHbl. Peaynbtat  |ocBoeHbl. Pesynbtar |1 yMeHUsl YacTU4HO 1 YMEHUSI He OCBOEHHbI.
nabopaTtopHoii paboTbl |[nabopatopHoit paboTbl [ocBOeHbl. PesynbTart Peaynbtar
MOMIHOCTbIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHoi paboTbl
COOTBETCTBYET €€ COOTBETCTBYET eé 4yacTU4HO He COOTBETCTBYyeT eé
uensm. Lensim. COOTBETCTBYET 68 Lensim.

uensm.

YcTHbI onpoc |B oTBeTe kavyecTBeHHO |(OCHOBHblE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
PackpbITO CoLepXaHne [TeMbl packpbiThl. packpbita. OtBeT cnabo [[oHsTHAHbIN annapaTt 3
Tembl. OTBET xopowo  |CTpykTypa oTBETA B CTPYKTYPUPOBaH. OCBOEH
CTPYKTYPUPOBaH. Lienom anekeatHa TeMe. [[oHATWUIHbBIA annapaT  [HeyLoBNeTBOPUTENbHO. | 5

cmcTemaTmyeckoe u
rnybokoe 3HaHue
y4ebHO-NporpaMmMHoro
matepvana, yMeHue
CcB0BOAHO BBINONHSATD
3a4aHus,
npeaycMoTPeHHble
nporpammon, ycsoun
OCHOBHYIO nuTEpaTtypy u
3HaKOM C
DOMONHUTENbHOM
nnteparypon,
pekomMeHO0BaHHOM
nporpammoin
OMCLMMNANHBI, yCBOWN
B3aVIMOCBSI3b OCHOBHbIX
MOHSTUIA ANCUMNANHDI B
UX 3HAYEeHUU Ons
npvobpeTtaemor
npodpeccuun, NposBun
TBOpYECcKMe
cnocobHoCTM B
NMOHMMaHNK, N3NOXEHNN
1 NCNOMb30BaHWK
y4ebHO-NporpaMmMHoro
matepvana.

y4ebHO-NPOrpaMMHoro
martepuana, ycnewHo
BbINOAHUA
npeLyCMOTPEHHbIE
nporpammon 3anaHus,
YCBOWN OCHOBHYHO
nuTeparypy,
PEKOMEH0BAHHYIO
nporpammorn
LUCUMMNAWHBI, MoKa3an
cuctemMatmyeckun
xapaktep 3HaHuii no
OVCLUMNIINHE U
cnocobeH K ux
CaMOCTOSATENBHOMY
MOMOMHEHUIO U
06HOBNEHNIO B XOA€
nanbHenwer y4ebHol
paboTbl 1
npodpeccrnoHanbHom
LesTeNbHOCTU.

y4ebHO-NporpaMmMHoro
matepvana B obbeme,
HeobXo4MMOM Ansi
nanbHelwen yuyebbl 1
npeacrosiwei paboTsi
no npodpeccum,
cnpaBumIcs ¢
BbIMOMHEHNEM 3adaHUNA,
npeaycMOoTPEHHbIX
nporpammon, 3Hakom c
OCHOBHOW nuTepartypom,
pekomMeHOoBaHHOM
nporpammor
OVNCUMMANHBI, [OMYyCTUN
MOrpeLwHoCTN B OTBETE
Ha aK3aMeHe U npu
BbINOSIHEHNN
9K3aMeHaLMOHHBbIX
3afaHuii, Ho obnapaert
Heob6x0aUMbIMM
3HAHUAMU Onst UX
yCTpaHeHus nog
PYKOBOLCTBOM
npenoaasaTersi.

NOHMMaHNa MaTepuana. [noHumaHus matepuana. |Y4OBNeTBOPUTENLHOE  [MbICK, 06CYXAaTh
lMpeBocxonHOe yMeHMe |Xopolwee yMeHne yMeHne INCKYCCUOHHbIE
hopmMynmpoBatb CBOM |POpPMyNMpoBaTb CBOU  (POPMYNMpPOBaTb CBOM  |MONOXEHUS.
MbiCnv, 0bcyxaaTb Mbicnv, obcyxaaTtb Mbicnun, obcyxaaTtb
JNCKYCCUOHHbIE LNCKYCCUOHHbIE JNCKYCCUOHHbIE
NONOXEHMS. MONOXEHUS. NONOXEHMS.

Ok3ameH Obyuatowuiics Obyuatowuniics Obyuatowwnitcs O6yuatowmiics
obHapyxun obHapyXun nonHoe 0BHapyXxmn 3HaHVe obHapyxun
BCECTOPOHHEE, 3HaHue OCHOBHOrO 3HauMTeNbHble Npobensl

B 3HaHMWsIX OCHOBHOO
y4ebHO-MporpaMMHOro
matepuana, Lonyctun
MPUHLMNMaNnbHbIe
OWNBKY B BbIMOHEHNN
npenyCMOTPEHHbIX
nporpamMmmon 3anaHui u
He cnocobeH
npoLONXUTL 0byyeHne
WAV NPUCTYNUTL MO
OKOHYaHUn
YHUBepcuTeTa K
npodpeccnoHanbHom
nestenbHocTn 6e3
LOMONHUTENbHbIX
3aHATUR NO
COOTBETCTBYOLWEN
OMCLUNVHE.

6.3 TunoBble KOHTPONbHbIE 3a8aHUS UK UHble MaTepualbl, He0O6XoaMMbie OJ1S1 OLLEHKWN 3HaHUN, YMEHWUH,

HaBbIKOB U (MW1M) onbiTa AeATeNIbHOCTU, XapakTepu3yloLuxX atanbl joopMUpoBaHUA KOMINETEHLUN B npoLiecce

0OCBOeHuUsi o6pa3oBaTeNnbHON NPOrpamMmbl

CemecTtp 2

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

1. MMucbMeHHOE AoMallHee 3agaHue

Tembl 1,2, 3,4

1. B HEKOTOPOI TOUKE TPAEKTOPUN OBUXEHNS MaTePUanbHON TOYKMN 3a4aHbl panmyc KpnenaHbl R=62 cM 1 ckopocTb
u=>5,1 M/c. HainTu BennynHy HopManbHOro yckopeHus an (B mM/c2).

2. MartepwuanbHas To4ka maccor m=0,5 Kr ABMXETCS CO CKOPOCTbIO U =2,2 M/c. Halitn umnynbc Tena p( B Kr*m/c).

3. Teno maccoit m=3 kr npu cBo60AHOM NafieHnu ¢ BoicoTbl h=0,15 KM B MOMEHT yaapa o0 3eMto UMENO KMHETUYECKYIO
aHepruio T=2,5 kx. Haitn paboty cuibl conpoTueneHusi Bosayxa Aconp.(8 Ox).

4. MomeHT uHepumn Tena maccon m=1,5 kr otHocutenbHo ocu CO, npoxoasiel Yepes LeHTP Macc, paseH 10=5,6 kr?m2.

Haitun MOMEHT nHepumu 3T0ro Tena otHocuTenbHo ocn AO , napannensHoii ocm CO 1 Haxodswencsa oT Hee Ha
pacctosiHum d=0,1M (B Kr*m2).

5. Haintn penatmBucTcknii MMMynbC Yactumubl (B Kr*M/C), netsawein co ckopocTbio U = 0,95*c. Macca yacTtuubl paBHa
m=2,5 *10(-8) kr . (C - CKOPOCTb CBETA B BaKyyMme)

6. Haiitn o6bem (B M3) v =0,5 Moneit naeanbHOro rasa npv HopmasbHbix ycnoBusix ( po=1,013*10(5)Ma , To=273,15 K).
7. Boonb ocx X NNOTHOCTb 3MEHSETCS MO 3aKOHY p = a+*X. Kakas macca BewecTsa m (B Kr) NEPeHOCUTCS Yepes
nnowanky AS= 0,013 M2 , pacrnonoXeHHyo NepneHanKynsipHoO ocu X, 3a spems At =2,3 ¢ npu koadpurumeHTe
ondppysum D= 12,3?10(-6) m2/c? (a=0,036 kr/m4).

8. Mpwu coobiieHnm rasy konmyectsa Tennotel Q=4,25 kX BHYTPEHHSS aHeprus rasa ysennymnace Ha AU=3,24 k[1x.
Haritn paboty raza A (B kIx).

9. N'py3 mMaccoih m=>5 kr Ha NpPyXuMHe COBEPLIAET 3aTyxatowme konebaHns, andcpepeHLmnanbHoe ypaBHEHNE KOTOPbIX
numeet BUA: X"+20 *X'+A(2) *x=0. Hantn kosdpdunumneHT conpoTuBneHus cpedbl r (B kr/c). (8=2,1c-1).

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

Hantn onuHy BonHbl A (B M). (k=0,228m(-1))

2. YCTHbIN onpoc

Tembl 1,2, 3, 4

Tema 1.

1. Yto Ha3biBaeTCa MatepranbHOM TOHYKON?

2. Y10 Takoe cuctema otcyeta?

3. Yto Takoe BekTOp NepemeweHns?

4. Kakoe gBuxeHune HasblBaeTCs NOCTynartenbHbIM? BpalaTenbHbIM?

5. Haiite onpeneneHns BEKTOPOB CPeOHEN CKOPOCTU 1 CPeaHEro yCKOPEHNS, MTHOBEHHO CKOPOCTU Y1 MTHOBEHHOTO
yckopeHus. KakoBbl X HanpaBneHns?

6. UTo xapakTepusyeT TaHreHumanbHas CoCcTaBnsowas yCKopeHna? HopManbHas coctasnsowas yckoperHus? Kakosbl nx

mogynu?

7. BO3MOXHbI N ABUXEHMS, NPY KOTOPbIX OTCYTCTBYET HOPMarnbHOE YCKOpeHne? TaHreHumanbHoe yckopeHue?
MNpuBennTe npuMepbl.

8. UT0 HasbiBaeTCcs yrnoBor CKOPOCTbIO? YrNOBbIM yCKOpeHNeM? Kak onpeaensoTcs ux HanpasneHns?

9. KakoBa cBa3b Mexay MMHEAHbIMA 1 YrNOBbIMU BENNYNHAMUN?

10. Kakas cuctema otcyeTa HasblBaeTCs MHepuuanbHon? MNoyeMy cuctema oTcyeTa, CBs3aHHas ¢ 3emnen, He
WHepumanbHa?

11. Yto Takoe macca tena? mnynsc tena? Y1o OHM xapakTepnsyoT?

12. Y70 Takoe cnna? Kak ee MoXHO oxapakTepuaosatb? Kakvne Buapl Cun paccMaTprBaroTCs B MexaHuke?

13 B 4eM 3aknoyaeTcs NpUMHLMN HE3ABUCMMOCTY OENCTBUS cun?

14. Cchopmynupyinte 1, 2 1 3 3aKOHbI ANHAMUKMN.

15. Y10 Ha3bIBaETCH LEHTPOM MacC CMCTEMbI MaTepuanbHbIX To4ek? Kak ABMXETCS LEHTP MacC 3aMKHYTON CUCTEMbI?
16. B 4eM pasnunuve mMexay NoHSTUAMU SHepruun, paboTsbl, MOLWHOCTN?

17. Kak Haitn paboTy nepemMeHHoin cunbl?

18. Navite onpenenexHvs 1 npusenmTe OOPMynbl A1 U3BECTHbLIX BULOB MEXAHNYECKON SHEPrM.

19. KakoBa cBs3b MeXay CUNoW N NOTEHUMNANbHON SHEprmen?

20. Yem 0bycnoBneHo namMeHeHe NoTeHUManbHol aHeprum?

21. B 4eM 3aknioyaeTcs 3aKOH coxpaHeHns umnynbca? B kakux cuctemax oH BbinonHseTcsa? MNoveMy oH sBnseTcs
PyHOaMeHTaNbHbIM 32KOHOM NPUPOLbI?

22. Kaknm cBOCTBOM NpocTpaHcTBa 00yCnoBNMBaETCS CNpaBeAIMBOCTb 3aKOHA COXPAHEHMS UMMybca?

23. Heobxoammo nu ycnosue 3aMKHYTOCTW CUCTEMbI ANsi BbINMOMHEHUS 3aKOHA COXPaHEHNSI MEXaHUYECKOWM SHeprun?
24. B 4eM 3akn04aeTcs 3aKOH COXPaHEeHUs MexaHn4eckom aHeprum? [1ns kakmx CUCTEM OH BbIMONMHSAETCA?

25. B 4eM (pnsmyeckas CylWwHOCTb 3aKOHa CoOXpaHeHus 1 npespaweHns sHeprum? Noyemy oH sBnseTcs
oyHOaMeHTallbHbIM

3aKOHOM Npupoab?
26. YeM oTnnyaeTcst abcontoTHO ynpyruii yoap oT abContoTHO Heyrnpyroro?
27. Kak onpenennts CKOPOCTMW TEM NOCNE LEHTPaNbHOro abcontoTHO ynpyroro yaapa? CneactsneM Kakmux 3aKOHOB
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SABNAIOTCS TW BbpaXeHns?

28. Yto Takoe MOMEHT nHepumm Tena?

29. KakoBa pofib MOMeHTa UHEPLMK BO BpallatenbHOM OBUXEHNN?

30. BoiBegute chopmyny Ans MOMEHTA MHepLMK 0bpyya.

31. Cchopmynumpyiite n nosicHute Teopemy LLtelinepa.

32. KakoBa thopmyna ans KMHETUYECKOI aHEprnm Tena, Bpallarolerocs BOKpyr HENOABUXHOW OCU, 1 KaK ee BbIBECTW?
33. Uto Ha3biBAETCS MOMEHTOM CUibl OTHOCUTENbHO HEMOABUXHOW TOYKN? OTHOCUTENBHO HEMOABUXHON ocn? Kak
onpenensieTcs HanpasneHne MOMeHTa Cuibl?

34. Yto Takoe MOMEHT MMMyNbca MaTepranbHON TO4KN? TBepLOro Tena? Kak onpenensercs HanpasneHme Bektopa
MOMEHTa nmnynbca?

35. B yeM 3aknovaeTcs manyeckas CywWHOCTb 3aKOHa COXpaHeHNs MOMeHTa uMmnynbca? B kakmx cuctemax oH
BbinonHsaeTca? MpreennTte NnpuMepsl.

36. Kaknm CBOCTBOM CUMMETPUM NPOCTpaHCTBA 00yCNOBNUBAETCS CNPABEAIMBOCTL 3aKOHA COXPAHEHMS MOMEHTA
umnynoca?

37. ConoctaBbTe OCHOBHbIE YPaBHEHMS OVNHAMUKM MOCTYNaTeNbHOrO M BpalatenbHOro ABMXEHUA, NPOKOMMEHTMPOBAB
nX aHanoruio.

Tema 2.

1. Kakoe nBrxeHve HasblBaloT konebaTenbHbiM? Kakue konebaHns HasbiBaloT CBOBOAHBIMU? BbIHYXAEHHBIMA?
MNpuseonTte npumepsl.

2. Kakue konebaHns Ha3blBalOT rapMOHMYECKMA? 3annwnTe ypaBHEHNE rapMOHNYECKOro KonebaHus.

3. Yto Takoe amMmnnutyna konebaHuin? nepvon konebaHuin ? yactoTta konebaHuin?

4. 3anuwmnte opmyny CBA3N MeXAY LMKINYECKON N NMHEHOW YacTOTOW.

5. Uto noHuMatoT non ¢hasoit rapMoHMYeckoro konebaHms? (HadanbHom gpason?)

6. Kakoii MasiTHUK Ha3bIBaeTCA MaTemMatuieckmm? 3anuwmnte hopmynbl neproaa cBoboaHbIx KonebaHwi
MaTeEMaTMYECKOro MasTHMKA W LUKNNYECKOM 4acTOoThbl.

7. Kakoi MasTHK Ha3bIBAIOT NPYXMHHBIM MasiTHUKOM? 3anvwmnTte qoopMynbl Ans nepuoaa cBo6oaHbIX KonebaHuii n
LUMKNNYECKON YacTOTbl MPYXMHHOrO MasiTHMKA.

8. Ob6bsACHMTE NPOLIECC NPeBpPALLEHNS SHEPTAN MPU FrAPMOHUYECKOM KonebaTensHOM ABUXEHUU Ha NpuMepe
NPY>XWHHOMO UM MaTemMaTnyeckoro MasTHmKa.

9. Kak onpegnensieTcsl nofHas MexaHu4eckas SHeprusi FrapMoOHUYECKM KONebntowerocs Tena B MOMEHTbI €ro NMPOXOXAEHNS

TOYKM PABHOBECUS M KPAMHNX TOYEK ABUXEHUS?

10. MoueMy B peanbHbIX ycnoBusix cBoboaHble konebaHns MasiTHUKa 3atyxatoT? [Npu kakux ycnosusix konebaHus MoryT
cTaTb HesaTyxaownummn?

11. YTo NnoHMMaIOT MO MeExXaHU4YeckM pe3oHaHcoM? KakoBo ycnoBmne HacTynneHms pe3oHaHca?

12. Kakoii npouecc HasbiBaeTCs BOMHOW??

13. Kakne BonHbI HA3bIBAIOT NONEPEYHBIMM? MPOAOAbHBIMU? (MPUBEAUTE NPUMEPHI).

14.4T10 Takoe BONHOBOW (PPOHT? BONHOBAS NMOBEPXHOCTL?

15. Y70 HasbIBaeTCS ANMHOW BONHbI? KakoBa CcBA3b MexXay AANHOM BOMHbI, CKOPOCTbIO U Nepuoaom?

16. Y10 Takoe BONHOBOE 4MCNO? (ha3oBas CKOPOCTb BOJHbI?

17. B yeM 3aknoyaeTca pusanyeckunin cmoicn Bektopa Ymoea?

18. Kakas BornHa siBnsietcs b6eryiein, rapMoOHUYECKOM, NNOCKom, chepuyeckoin?

19. YT0 Takoe 3ByKOBbIE BOMHbLI? 3BYKOBbIE BOMHbLI B BO34yXe NPOAO/bHbIE UK nonepeyHbie? Moyvemy?

20. MoxeT N1 3Byk pacnpoCTpaHATLCS B Bakyyme?

21. Yto 3HaunT, 4TO KONebaHWs B BONHAX NPONCXOAAT B OANHAKOBBIX (dasax, MpoTneogasax, Co CABUrom ¢as?

22. B 4eM (pnsmyeckas CyWwHOCTb MEXAHNYECKOro NPMHLUMNA OTHOCUTENbHOCTN?

23. B yeM 3aknoyaeTcs NpaBuno CNOXeHUs CKOPOCTEN B KNacCMYeCcKom MexaHuke?

24. KakoBbl NpUYMHbl BO3HWKHOBEHWNS CNELMANbHON TEOPUN OTHOCUMTENBHOCTA ?

25. B yem 3aknoyaloTcs 0CHOBHbIE nocTynatbl CTO?

26. 3aBMCUT N1 OT CKOPOCTU ABUXEHNS CMCTEMbI OTCYETa CKOPOCTh: Tena? ceeta?

27. 3annwuTte 1 NPOKOMMeHTUpYiTe npeobpasoBaHus JlopeHua. Mpu Kaknx ycnoBumsix oHM nepexoast B npeobpasoBaHust

ranunesa?

28. Kakol BbIBOA 0 NPOCTPAHCTBE M BPEMEHW MOXHO ClienaTtb Ha ocHoBe npeobpasosaHuli JlopeHua?

29. OnHoBpeMeHHbl N cobbiTus B cucteme K', ecnn B cucteme K oHY NPOUCXOAST B OOHOM TOUKE M OLHOBPEMEHHBI? B
cucteme K cobbliTusi pa3obuieHbl, HO 0gHoBpeMeHHbI? OBoCHYiTe oTBeT.

30. Kakue cnencTeums BbITEKAKOT U3 CrELUanbHON TeEOpUM OTHOCUTENBbHOCTM ANs PA3MePOB TEM U ANNTENbHOCTM COBbITUIA
B

pa3HbIX cucteMax otcyeta?
31. MNpun kakol cKOPOCTM OBUXEHUS PENSATUBUCTCKOE COKPALLEHNE ANMHbBI ABUXYLLErocs Tena coctasut 25 %7
32. B 4yem cocTouT napanokc 6nM3HELOB 1 KakK ero paspewmnTb?
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33. B 4eM 3aknoyaeTcs pensaTMBNCTCKMIA 3aKOH CNOXeHUs ckopocTen? Kak nokasartb, YTO OH HaxoaMTcs B cornacum ¢
noctynaramm iHwWTenHa?

34. Kak onpegensietcs uHTEpBan Mexay cobbitnsamMmn?

35. Kakoii Bug nMeeT OCHOBHOW 3aKOH PensTUBUCTCKOW OMHAMUKA? YeM OH OTNn4aeTcs OT OCHOBHOrMO 3aKoHa
HbIOTOHOBCKOI MEXaHUKN?

36. B yeM 3aknoyaeTcs 3aKOH COXPaHEHUS PENSTUBUCTCKOro uMnynobca?

37. Kak BblpaxaeTcsi KNHeTUYecKas SHeprus B pensiTMBMCTCKON MexaHuke? MNpu KakoM ycrnosumn pensatusmcTckas
doopMmyna onst KNHETUHECKON SHeprmn NepexoanT B Knaccmn4eckyro popmyny?

38. Cchopmynmpyiite 1 3anmwmTe 3aKOH B3anMOCBSA3M Macchbl 1 aHeprun. B yem ero cpusmyeckas cywHocTb? MNprneennte
NprMepbl ero 9KCNEPUMEHTANbHOr0 NOATBEPXAEHNS.

Tema 3.

1. lMo4eMy TepMOONHAMUYECKUIA N CTATUCTUYECKMIA (MONEKYNSPHO-KUHETUYECKMIA) METO4bl MCCNEOOBaHNS
MaKpPOCKOMUYECKNX CUCTEM KAY€CTBEHHO Pa3MYHbl 1 B3aMMHO OOMOMHSIOT Apyr Apyra?

2. llanite onpeneneHne 1 Mons BelecTsa.

3. UTo Takoe TepMoaMHammnyeckme napameTpbl? Kakme TepMoanHaMuyeckmne napameTpbl BaM U3BECTHbI?

4. Kak 06BbsicHUTL 3aKoH Boling ? MaproTTa ¢ TOYKM 3pEHUS MONEKYNSIPHO-KMHETUYECKON Teopun?

5. Kakumu 3akoHamu onucbiBatoTcst n3obapHble 1 U30XOPHbIE MPOLEeCChl?

6. KakoB gomamnyeckunii CMbICn NOCTOSAHHOM ABoragpo?

7. Mpy HEKOTOPbIX 3HAYEHUSIX TEMMNEPATYPbl U LABNEHUS a30T KONMYECTBOM BellecTBa 1 Monb 3aHuMaeT 06bem 20 1.
Kakoi1 06 beM npu aTUX Xe YCNOBUSAX 3aiMET BOLOPO KONMYECTBOM BellecTBa 1 Monb?

8. B uem 3aknioyaeTcs MONEKynsapHO-KMHETNYECKOE TONKOBaHWe naBneHns raza? 9. B yem 3aknoyaercs
MONEKYNSPHO-KMHETUYECKOE TONKOBaHNe TEPMOANHAMMNYECKOR TeMnepartypbl?

10. MNpuBeonTe pasnmyHble OPMbl 3aMMCK YPaBHEHNS COCTOSIHUS MAeanbHOro rasa (ypasHeHus
KnanenpoHa-MeHneneesa).

11. 3aBucuT N1 cpelHss anuHa ceobonHoro npobera Monekyn oT Temnepartypbl rasa?

12. Kak n3MeHnTCS cpefHss anvHa ceoboaHoro npobera MOnekyn ¢ yBenuyeHMeM oaBneHus?

13. B 4em cywHocTb sBneHuin nepeHoca? KakoBbl OHU 1 NPY KakUX YCNOBUAX BO3HUKAKOT?

14. O6BACHNTE ON3NYECKYIO CYLLHOCTb 3aKOHOB dypbe, Puka, HoloToHa.

15. KakoB (hmsnyeckunini cMbiCn pacnpeneneHns Monekyn no CKOpocTam? no sHeprusam?

16. Kak, 3Hast doyHKUMIO pacnpeneneHns Monekyn no CKOpoCTAM, MepenTn K GoyHKLMN pacnpeneneHuns no sHeprnsam?
17. Kak onpegnensietcs Hanbonee BeposiTHas CKOPOCTb? CPeaHsIst CKOPOCTb?

18. Bo ckonbko pas 1 kak U3SMEHUTCS CPEOHSS CKOPOCTb ABMXEHUS MONEKYN NpW Nepexone OT KUCnopoaa K sogopony?
19. B yem cyTb pacnpeneneHuns bonbumaHa?

Tema 4.

1. Uto Takoe BHYTPEHHSS 3HEPrus noeanbHoro rasa? B pesynbtare kakmx NpoLEeCcCOB MOXET U3MEHATLCS BHYTPEHHSS
9HEeprus cmcTembl?

2. B ueM 3aknovaeTcs reoMeTpuyeckuii cMoicn paboTbl?

3. B 4eMm cyTb 3akoHa BonbLMaHa 0 paBHOpacnpeneneHny SHeprum no cTeneHsmM ceoboapl Monekyn?

4. MNo4eMy konebaTenbHas cterneHb cBoboabl obnanaet BaBoe 6onblueit 3Heprueit, 4em noctyrnaTtenbHas u
BpawarensHasa?

5. Uto Takoe TennoemkocTb? Kakas n3 tennoemkoctein ? CV nnu Cp ? 6onblue 1 novemy?

6. Yemy paBHa paboTa n3obapHoro pacwmpeHms 1 MOnb naeanbHOro rasa npu HarpesaHum Ha 1 K?

7. HarpeBaetcsa nnn oxnaxnaetcs ugeanbHbilii ras, eCnv OH paclumpseTcs Npy NoCTOSHHOM AaBNEHUN?

8. Temnepartypa rasa B UMAMHAPE NOCTOSAHHA. 3anuwmnTe Ha OCHOBE NEPBOro Havana TePMOAMHAMUKM COOTHOLLEHNE
MeXOy COOBLEHHbIM KONMYECTBOM TEMNOThHI U COBEPLIEHHON paboToM.

9. a3 nepexoamT 13 0OOHOrO 1 TOro Xe HayanbHOro COCTOSAHMS 1 B OOHO 1 TO XX€ KOHEYHOE COCTOSHME 2 B peaynbrarte
cnenytowmx NpPoLEeccoB: a) n3oTepmmnyeckoro; 6) M3obapHoro; B) N30XOPHOro. PaccMoTpeB aTu npoLecchl Fpadnyecku,
nokaxuTe: 1) B KakoM npotecce paboTa paclumpeHns MakcMManbHa; 2) Korna rasy coobluaeTcs MakcumanbHoe
KONMYeCTBO TEMOThI.

10. Mouemy agnabarta et kpyye Ha pV-guarpamme, 4em nsotepma?

11. Kak n3MeHnTCS TeMneparypa rasa npuv ero aguabatHom cxartum?

12. Yem oTnuyatoTcs NpsiMoii u obpaTHbli Lmknbl? ['oe oHWM UCnonb3yloTcs ?

13. Yem otnuuatotcs obpaTumble 1 HeobpaTtuMble npouecchl? MNoyeMy Bce peanbHble NpoLecchl HeobpaTnMbl?

14. Bo3MOXeH nu npouecc, Npy KOTOPOM TEMNoTa, B3sATas OT HarpeBaTens, NoNHOCTbI0 NpeobpasyeTtcs B paboty?

15. B kakoM HanpaBneHun MOXeT U3MEHATLCS HTPOMUS 3aMKHYTON CUCTEMbI? He3aMKHYTOl cucTeMbl?

16. [avite noHaTME 3HTPONMU (ONpedeneHme, pa3mMepHOCTb U MaTeMaTUHECKOEe BblpaXeHe SHTPOMMM N8 PasnnyHbIX
nNpoLecCcoB).

17. N306pasute B cucteme koopamHat T, S nsotepmumyeckuii n agnabdatHblii Npouecchl.

18. MpencTasue uvkn KapHo Ha amarpamme p, V rpadpmyecku, ykaxuTte, kakol nnowanpto onpegensiercs: 1) paborta,
COBEpLIEHHAs Hah ra3om; 2) paboTa, COBEPILEHHAS CAMUM PACLNPSIOLMMCS Fa30M.

19. NpencTaBbTe rpagouyeckn Lmkn KapHo B nepemMeHHbIx T, S.
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20. KakoBs kpuTepuii pasnnyHbIx arperaTHbix COCTOSHWIA BelwecTea?

21. Yem oTanyaloTcs peanbHble rasbl OT naeanbHbiX?

22. 3anvwmnTe 1 npoaHanua3npyiTe ypaesHeHne BaH-nep-Baanbca ong 1 Mons rasa; ons npounsBO/IbHOroO KONM4ecTsa
BellecTsa.

23. KakoBs cMbicn nonpasok nNpw BbiBOAe ypaBHeHus Ban-gep-Baanbca?

24. MNoyemy neperpeTas XUOKOCTb 1 NEPECHILEHHbIN Nap SBNSIOTCS METacTabUNbHLIMUA COCTOSIHUSMU?
3aver

Bonpocsbl k 3a4ety:

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

2. CkopocTb. CKOpOCTb B NONSIPHOW CUCTEME KOOPAMHAT.

3. Ckopoctb. CpenHas ckopocTb. [NpoiaeHHbIA NyTh.

4. YckopeHue. YCKopeHve B [eKapTOBOM CUCTEME KOOPAUHAT.

5. YckopeHue. YckopeHme B CUCTEME KOOPAUHAT, CBA3AHHON C ABUXYILENCS TOYKOW.

6. Yron nosopoTta. Yrnoeas ckopocTb. CBA3b NMHERHON 1 YrNOBOW CKOPOCTK. YINOBOE YCKOPEHUE.

7. OnHammka maTepuranbHoi To4knU. 3akoHbl HbloToHa.

8. duHamuka tBepaoro Tena. LleHtp macc.

9. 3aKkoH OBMXEHMS LieHTpa Macc.

10. PaboTa B MexaHuke.

11. KnHeTnyeckas n noteHumanbHas aHepruu.

12. OCHOBHOE ypaBHEHMNE ONHAMKKM BpaLLATENBHOrO ABMXEHNS TBEPLOro TeNia 03HOCUTENBHO HEMOABUXHOMN TOYKN .
13. OCHOBHOE ypaBHEHNE OMHAMKKK BpalLaTENbHOrO ABUXEHMS TBEPAOro TeNna OTHOCUTENbHO HEMOABUXHOR OCK.
14. MOMEHT Cunbl, MOMEHT MMMYNbCca, MOMEHT MHepumun. KuHeTnyeckas sHeprus spalarowerocs tena.
15. 3akoHbl coxpaHeHns (UMNynbca, SHEPrMM, MOMEHTA MMNYNbCa).

16. MpeobpasoBaHus koopavHat Manunes. MpuHUMn oTHocKTenbHoCTU Manunes

17. MocTynatbl SiiHwTelHa. MpeobpasoBaHus koopauHat JlopeHua.

18. [InmHa n NpoMeXxyToK BPEMEHW B PENSATUBUCTCKOW MEXaHMKe.

19. MNoHATME OLHOBPEMEHHOCTU B PENATUBUCTCKON MEXAHMKE.

20.PenatunBucTcknii 3akOH CNOXEHNS CKOPOCTENA.

21.0OCHOBbI PENATUBNUCTCKON AUHAMUKM.

22. B3anMoCBS3b MacChl U 3HEPTM B PENATUBUCTCKON MEXAHNUKE.

23. CBoboHble rapMoHUyeckme konebaHms

24. 3atyxawolwme MexaHuyeckue konebaHus

25. BblHyxOeHHble MexaHu4eckne konebaHus

26. [MpononbHbIE 1 NOMEPEYHbIE BOMHDI

27. YpaBHeHUe BOSHbI.

28. ®a3oBas CKOPOCTb BOMHbI

29. OHeprus BonHbl. CTOSYME BOMHBI.

30. Cratmctuyecknii 1 TepMOANHAMMNYECKUIA METObI NCCEOBaHUS.

31. OcHOBHOE ypaBHEHWE MONEKYNSPHO-KUHETUYECKO TEOPUM (BbIBOL).

32. CpenHekBagpatnyHas CKopocTb. PUINYECKMIA CMbICH

TEPMOLAMHAMNYECKON TemMnepartypsbl.

33.4ucno crteneHein cBoboabl Monekyn. 3aKOH PaBHOMEPHOrO pacrnpeneneHns aHeprum no Yucnam cteneHelt ceobonbl
MOneKyn.

34. 3aKkoH pacnpegneneHus MONekyn no ckopocTaMm (pacnpeneneHve Makceenna).

35. PacnpeneneHue bonbumaHa. BapomeTpuyeckas goopmyna.

36. BHyTpeHHsist sHeprusi. Tennota 1 paboTta B TepMOAMHAMUKE.

37. lNepBoe Ha4ano TepMOANHAMUKIN 1 €ro MPUMEHEHNE K N30XOPUYECKOMY MpoLeccy.

38. MNepBoe Havyano TepMOOMHAMUKU 1 Er0 MPUMEHEHMNE K N306aprnyeckoMy npoueccy. Pranyeckmnii cMbicn
yHVBepCasbHOM ra3oBon MOCTOSAHHOM.

39. lNepBoe Ha4yano TepMOANHAMUKM N €ro MPUMEHEHNE K 30TEPMNYECKOMY NpoLeccy.

40. MNepBoe Hayano TepMoAMHAMUKM 1 ero NPUMEHEHKE K anmabaTmieckoMy npoLeccy.

41. OphekTmBHbIA auameTp. CpenHsas anvHa ceoboaHoro npobera monekyn. Bpems penakcaumm.

42. flBneHune ondodpy3nn. 3akoH Puka.

43. SlBneHune TennonpoBoAHOCTU. 3akoH Pypbe.

44. SlBneHne BHYTPEHHEro TPEHMS.

45. Kpyrosble npouecchbl. K.I. 1. Tennosoi n XonoannbHON MallnHBbI.

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

47. MNepsas n BTOpas Teopema KapHo. TepMognHamMmyeckas wkana remneparyp.

48. NpuBeneHHas Tennota. YpasHeHne Knaysuyca.

49. DHTponus. CeBoncTBa SHTPOMMUU.
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50.9HTpONMS noeansHOro rasa.

51.BTopoe Havano TepMoanHaMuKu.

52. CtatmcTuyecknic CMbICN BTOPOro Havana TepMOAVHAMUKN.

53. PeanbHble rasbi.

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

Cemectp 3

TekyLU KOHTPONb

1. NMucbMeHHOe poMallHee 3apaHue

Tembl 5, 6,7

1. B anekTpn4eckoM none pacnonoxXeHbl ABe OAMHAKOBble nnowanku 1 n 2, npuyem anektpuyeckoe none E
neprneHavkynapHo K 1 nnowanke, a niowanka 2 pacnonoxeHa nog yrnom 10 rpagycos k nnowanke 1. HaiTn oTHoweHne

notokos BekTopos E1 k E2.

2. Hanpsi>xXeHHOCTb anekTpu4eckoro nons B ctekne (€ = 7) pasHa E=1,5 kB/M. Halitn anektpuyeckoe cmeleHne D
(HKn/M2 ).

3. KoHpeHcatop emkocTtbio C=2,5 MKkdD nMeeT pasHocTb noteHumanos Ag= 50 B. HYemy paBeH 3apsa koHAaeHcaTopa (B
MKkKn)?

4. Hantn sHepruto B3anmogencteusa W (8 I1X) Tpex oanHakoBbix 3apsnos g=1,5 MkKn, pacnonoxeHHbIxX B BEpLUMHAX
PaBHOCTOPOHHEr0 TPeyrofbHUKa CO CTOPOHOM a=2,1 MM.

5. Harit mowHocTb P (B BT), BoIOEnsemyto Ha conpotusneHn R=100 Om npu HanpsxeHun Ha Hem U=60 B.

6. B MmarHutHOe none uHaykuum B=10MTn nepneHankynsipHO CUNOBbIM IMHWAM BNeTaeT SNEKTPOH CO CKOPOCTbIO U=10
Mwm/c. YeMmy paseH paamnyc OKpYy>XHOCTW, ONMUCbIBAEMOW SNEKTPOHOM?

7. Makpotoku 11=1,5A, 12=3,8A n mukpoTok 13=0,1 A co3gatoT MarH1THOe none. HaiTtn umpkynsumio sBektopa
HanpsXeHHOCTU MarHUTHOro nons (B A) No 3aMKHYTOMY KOHTYpY L.

8. B konebatenbHoOM KOHTYpe 3apsa Ha obknafkax KoHaeHcaTopa U3MeHsieTcs no 3akoHy:q=13,5 exp(-pt) cos(wt+1,57)
(Kn), roe B=15¢-1, w=230 pag/c. HaiiTn gobpoTHOCTb 3TOro KoHTypa Q .

9. B konebatenbHOM KOHTYpPE C MHAYKTUBHOCTbIO L= 4MKI'H crMna Toka naMeHsieTcsl No 3akoHy 1=2+5¢+t (MA). Yemy paBHa
9[C MHIOYKLUN B KOHTYpe?

10. HanpsxXeHHOCTb 9NeKTPUYECKOro nons aN1eKTPOMarHUTHON BOMHbI B BakKyyMe U3MEHSIETCS NO 3aKOHY:

E=Eo cos(wt-kx+0,54), roe k=2+10(4) M-1 HanTn oavHy A (B MM) SN1eKTPOMarHUTHOW BOJHbI.

2. JlabopatopHble paboTbi

Tembl 5,6,7,8,9,10, 11

3aHsitne 1. JlabopatopHas pabota €1. N3ydyeHne pacnpeneneHnst MarHUTHOMO Moss BAOMb OCU CoNeHouaa.

3aHaTue 2. NlabopaTtopHas pabota €2. OnpeneneHne ropuaoHTanbHOM COCTABNSIOWER MArHUTHOR UHOYKLWN
MarHmTHoro nons 3emnu.

3aHsitue 3. JlabopatopHas paboTta €3. M3yyeHne saTyxatowmx konedaHumii.

3aHsiTue 4. [labopatopHas pabota €4. M3y4eHne cobCcTBEHHbIX KonebaHuii CTPYHbI.

3aHatue 5. NlabopaTtopHas pabota €5. M3yyeHne amcppakumm ceeta.

3aHaTue 6. NlabopaTtopHas pabota €6. V13y4eHne 3aKOHOB TEMNOBOro NU3NYy4YeHUs.

3aHsiTue 7. JlabopatopHas pabota €7 M3ydeHne nHtepdepeHummn ceeTta

3aHsiTne 8. JlabopatopHas pabota €8. dkcneprMeHTanbHoe NoaTeepXxaeHne noctynatos bopa.

3ansTtue 9. JlabopatopHas paboTta €9. N3amMepeHme CkOpOCTH CBETa C MOMOLLbIO NTA3EPHOr0 CEHCOPA ABUXEHNS .
3aHaTue 10.J1abopaTopHas pabota €10./3yyeHne sBneHus gootToacpdpekTa.

3. YcTHbIN onpoc

Tembl 5, 6, 7

Tema 5.

. CchopmynumpyiiTe 3aKOH CoxpaHeHns 3apsaa.

. 3anuwinTe, cHOpPMynupyinTe n 06BACHUTE 3aKOH KynoHa.

. Kakne nons HasbiBatoT anekTpoctatmyeckummn?

. YUTo Takoe Hanpsi>XeHHOCTb 3NeKTPoCTaTn4ecKoro nons?

. Kak HanpaBsneH BekTop Hanps>XeHHOCTW NOons To4eyHbIX 3apsanos? EgnHmua HanpsxeHHoctn B CU?

. Yto Takoe notok BekTopa ? EanHnua ero 8 CU?

. YeMy paBHa HanpsixxeHHOCTb nonst 60/bLWOo paBHOMEPHO 3apsiXXeHHOW nnockocTn? Kak HanpasneH BeKTop
Hanps>XX€HHOCTW NONS 3TOW NAOCKOCTN?

8. B uem 3akniovaeTcs onanyecknii CMbiCn TeopeMbl [Taycca ong anekTpocTatuyeckoro nons B Bakyyme?

9. Y10 Takoe NuHeHas, NOBEPXHOCTHAs 1 06 bEMHAs MNOTHOCTU 3apPsSa0B?

10. Kak nokasarb, Y4TO 9NeKTPOCTaTMYECKOE None SBNSeTCa NoTeHUnanbHbIiM?

11. Y710 HasbIBaeTCS LMPKyNsLMEN BEKTOPA HANPsAXeHHOCTN?

12. Navite onpefenexHve noTeHumana gaHHoW TOYKM 3NeKTPOCTaTM4eCKOoro nons U pasHocTy NOTEHUMAN0B ABYX TOYEK
nons. Kakosbl nx eanHuLbI?
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13. MNpuseante rpadukn 3asucmumocTern E(x) n ¢(x) ons paBHOMEPHO 3apsXXeHHOW cdoeprnyeckon nosepxHocTun. Jante
nx 06bSACHEHUE U 06OCHOBAHME.

14. KakoBa CBA3b MeXAy HanpsKeHHOCTbO U MOTEHUMANIOM 3f1eKTpocTaTnyeckoro nonsi? Boleante ee u o6 bsicHuTE.
KakoB qonanyeckunii CMbICN 9TUX MNOHATNA?

15. YemMy paBHa paboTa no nepemelieHnto 3apsiaa BAONb 3KBUMNOTEHLUMANbHOW NOBEPXHOCTN?

16. Kakue BelecTBa ABNATCA NPOBOAHMKAMU? YeMy paBHO 3nekTpryeckoe none BHyTpu NpoBoaHunka? Y ero
NOBEPXHOCTN?

17. DneKkTprYecKuin Annonb NOMELLEH BHYTPb 3aMKHYTOV noBepxHOcTU. KakoB notok PE ckBO3b 3Ty MOBEPXHOCTb?

18. YeMy paBHO OTHOLWEHME HAMPSAXEHHOCTEN SNEKTPOCTATMYECKUX Noner B Touke A, nexallein Ha NpoaoiXeHMn ocu
ounons, n B Touke B, nexallein Ha nepneHaukynspe, npoxoasiuem Yyepes cepeamHy O ocu atoro gunons, ecnn OA=0B.
19. Uto Takoe nonspmsoBaHHOCTb?

20. Yto nokasbiBaeT AnanekTpuyeckas npoHMLAeMOCTb cpeabl?

21. Kak cBsizaHbl Mexay coboit AnanekTpmyeckme NPoHNLLAEMOCTb Cpeabl 1 BOCNPUUMYNBOCTb BellecTBa?

22. B yeM pasnunuve nonapmsaumnmn UaNeKTPUKOB C NOASPHLIMA U HENOASPHBIMK MONEKynammn?

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

24. Cchopmynupyiite Teopemy ["aycca ons anekTpocTatmyeckoro nons B GUINEKTPUKE.

25. Tpm 0OMHAKOBbIX KOHAEHCATOpa OAUH pa3d CoelMHeHbI NOcneaoBaTenbHO, Apyron ? napannensHo. Bo ckonbko pas u

Korna emkocTb 6atapeu bynet 6onbe?

26. BoiBegute hopMyrbl Anst SHEPrmM 3apsXKEHHOrO KOHLEHCATopa, Bolpaxas ee Yepes 3apsg Ha obknaakax
KOHIeHcaTopa 1 Yepes HanpsXXeHHOCTb Nons.

Tema 6.

1. Yto HasbiBaloT cunoin toka? Kakosa eé eguHnua? Natb onpeneneHuve.

2. HazosuTe ycnoBsms BOSHUKHOBEHMWS Y CYLLECTBOBAHMS 91EKTPUHECKOr0 TOKa.

3. Yto Takoe cTopoHHMe cunbl? Kakosa nx npupona?

4. B yem 3aknovaeTcs oM3nMYeCKuii CMbICI NEKTPOOBUXYLLEN CUNbI, AEACTBYIOWEN B Lenn? HanpsXeHns? pasHocTu
noTeHunanos?

5. MoueMy HanpsxeHne SBNsSeTCs 0600WEHHbIM MOHATUEM PA3HOCTM MOTEHLNANO0B?

6. MNosicHUTE PN3NYECKMI CMBbICN INEKTPOABUXYLLENA CUITbl, PA3HOCTV NOTEHLIMANOB N HAMPSXEHNS Ha y4acTke
9NEeKTPUYECKo uenu.

7. YeM onpepenserca anekTpmyeckoe conpoTnBneHne NpoBoaHNKOB?

8. KakoBa cBa3b Mexay COnpoTUBAEHNEM U MPOBOAUMOCTbIO, YAENbHBIM CONPOTUBNEHMNEM W YAENbHON NPOBOANMOCTHIO?

9. BoiBeounte 3akoH Oma B andbdbepeHumansHoi dopme.

10. BoiBeante 3akoH Ixoyns ? JleHua B anddoepeHumanbHom oopme.

11. MpoaHannampyiite 0606WeHHbI 3akoH OMa. Kakue 4acTHble 3aKOHbI MOXHO M3 HEro Nony4nTsb?

12. Kakue yacTuubl SBASIOTCA HOCMTENSAMM 3NEKTPUYECKOro Toka B MeTannax? KakoBbl UX XapakTepucTUKn?

12. KakoBbl ocHOBHbIe ugeu Teopumn Opyne - JlopeHua?

13. CpaBHuTE NOPAAOK CPEefHUX CKOPOCTEN TENNOBOro 1 YNOPSAA0HEHHOr0 ABMXEHUS SNEKTPOHOB B MeTannax (npu
yCcnoBusix, 611M3Kmx K HOpMasbHbIM Y MPUEMIEMBIM B 9NEKTPOTEXHUKE).

14. BoiBeante 3akoHbl OmMa n Ixoyns - JleHua B andodoepeHumnansHom dopme.

15. B yeM 3aknoyaeTca (on3n4eckmini CMbICn yOenbHON TENIOBON MOWHOCTN TOKa?

16. Kak knaccuyeckas Teopusi NpOBOAUMOCTM METANNOB 06 BACHAET 3aBUCUMOCTb COMPOTUBIIEHUSI METANNOB OT
Temneparypbl?

17. B yem 3aknioyaloTCs TPYOHOCTU 3NIEMEHTAPHON KNacCUYeCcKol Teoprmn aNeKTPONPOBOAHOCTM MeTannos? Kakosbl
rpaHnLpbl ee MPUMEHNMOCTMN?

18. UTo Ha3biBaOT paboToii BbIxo4a 3NeKTpoHa?

19. Kakum 06pa3oM MOXHO BbIpBaTb 9NEKTPOHBI U3 XONOAHOro katona? Kak HasbiBaeTcs 910 SBneHue?

20. K kakoMy Tuny ra3oBoro pasps4a OTHOCUTCS MOHWA?

21. OxapakTepunayiiTe NPOLECCH MOHU3aUMM 1 PeKOMBMHaLMN.

22. B yeM oTnnume camMoCTOSTENBLHOMO ra30BOro paspsaa OT HecaMocToATeNbHOro? Kakosbl yCnoBusl, HEOOX0auMblE ANns

€ro ocyuwecTsneHmsa?

Tema 7.

1. Uemy paBeH v Kak HanpaeneH MarHUTHbIA MOMEHT PaMKu C TOKOM?

2. Y70 HasbIBaIOT MHAOYKUMENn MarHnTHOro nona? Kak HanpaeneH BekTop ?

3. Hapucyiite un nokaxuTe, Kak OpUEHTMPOBAHbI IMHAWM MAarHUTHOW MHAOYKUMMW NONS NPSAMOro Toka?
4. 3anwncas 3akoH bro ? Casapa ? Jlannaca, 06bsiICHUTE ero oM3n4YeCKnii CMbICH.

5. Paccuuraiite, npumeHss 3akoH buo ?Casapa ?/lannaca, MarHUTHoOe none nNpsiMoro ToKa;

6. Paccuutaiite, npumeHsas 3akoH brno ?Casapa ?/lannaca, MarHuTHoe none

B LIEeHTpe KpyroBoro npoBOAHMKa C TOKOM.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 15 u3 29. Bl YHH
rlorlyfos

ARl | AL O



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

7.Kak B3avmomenctayoT nBa HECKOHEYHbIX MPSIMONMHEHbBIX MPOBOLHUKA C TOKAMU OAMHAKOBO HANpPaBeHHbIX?
NPOTMBONONOXHO HaMpaBNieHHbIX?. HayepTnTe pUCyHOK C ykasaHuem cun.

8. HazoBuTe eauHunLy nHoykuum mariutHoro nons. lainte el onpeneneHue.

9. Yemy paBHO YMCNOBOE 3HAYEHWNE MArHUTHOM NOCTOSHHON.

10. CchopmynupyinTe TEOpeMy O LIMPKYNSLMM BEKTOPA MarHUTHOW MHOYKUMKN ?

11. Kakoli BbIBOL MOXHO cLenaTtb, CpaBHUBAS LMPKYNSLMNIO BEKTOPOB 1 ?

12. Kakag Teopema nokasblBaeT BUXPEBON XxapakTep MarHUTHoro nona? Kak oHa coopmynupyetca?

13. MNoyeMy MarHuTHoe none sIBNSIETCS BUXPEBbLIM?

14. Vicnonb3ysa TeopeMy O LMPKYNSLMN BEKTOPA MarHATHON MHOYKLUUN , paccymMTanTe MarHUTHoe none topovaa.

15. Y10 Ha3bIBAIOT MOTOKOM BEKTOPA MArHUTHOM nHAyKuMn? 3anuwute Teopemy Faycca Anst MarHUTHOro Nonsl, 06 bSCHUB

ee PU3nYecKmit CMbICH.

16. Kakas cpusmyeckasi BennymHa sbipaxaetcs B Bebepax? Laiite onpeneneHue Bebepa.

17. MNoyeMy OBMXyWMACS 3apsn MO CBOMM MarHWTHLIM CBOWCTBaM 9KBMBANIEHTEH 31IEMEHTY TOKa?

18. YeMy paBHa 1 Kak HanpasieHa cuna, OeCTBYIOWAs Ha OTPULATENbHbIA ANEKTPUYECKUIA 3apaa, ABUXYLWMACS B
MarHMTHOM none?

19. YeMy paBHa paboTa cunbl JTopeHua npu ABUXEHUM NPOTOHA B MarHUTHOM none? OTeBeT 060CHOBATb.

20. Kak byneT nBuratbCcs 3apsiXeHHast 4acTvua, Bnetesllast B OLHOPOAHOE MarHUTHOE Mone Mof YrioM K BeKTopy ?

21. Y10 aBnsaeTca NpuyNHON BO3HNKHOBEHMS D C MHOYyKUUN B 3aMKHYTOM NpoBoaswWweM KoHType? OT 4ero n Kkak 3aBucut

9C nHAayKummn, Bo3HMKaoWas B KOHType?
22. B 4eM 3aknoyaeTcs sBneHne aneKkTpoMarHMTHoOM nHaykumn? MNMpoarHanuaunpyiTe onbitel @apanes.
23. Movemy ansi 06HAPYXEHUS UHOYKLUMOHHOrO TOKA Jlyylle UCMONb30BaTh 3aMKHYThI NPOBOAHWK B BULE KaTyWKK, a He B

BUAE O4HOro BMTKa nposoaa?

24. Cchopmynupyiite npasuno JleHua, nponniiocTpypoBas ero npumepamu.

Kak HanpaBneH NHAYKLUNOHHBIA TOK?

25. MokaxwTe, 4TO 3aKoH Papanes ecTb CNeACcTBME 3aKOHA COXPAHEHNS SHEPTUN.

26. Kakosa npupoga 9C anekTpoMarH1MTHON NHAYKLMN?

27. BoiBegute Boipaxeruve ong 94C nHaykumm B NNOCKOM paMke, paBHOMEPHO Bpallallweincs B 04HOPOLHOM MarHUTHOM

none. 3a cyeT Yero ee MOXHO YBENM4nTL?

28. Y10 Takoe BMxpeBble TOKM? BpedHbl OHW U NONE3HbI?

29. MNoyemy cepOe4HUKN TpaHCOPMaTOPOB He OeNnaloT CAoWHbIMU?

30. B 4eM 3aknoyaloTCs SBNEHMS CaMOMHOYKUMM U B3aVMHOW MHOYKUMN?

31. Korga 30C camonHaykumm 6onblie ? npy 3aMblKaHUW UM pa3MblKaHUK Leny NocTOSIHHOro Toka?

32. B 4eM 3aknoyaeTcs PU3NYECKnin CMbICT NHOYKTUBHOCTW KOHTYpa? OT Yero oHa 3aBucuT?

33. YUrto Takoe guamarHetTmku? napamarHetukn? B 4em pasnmyme nx MarHUTHbIX CBOWCTB?

34. MoXHO N NPOBECTU aHaNOrMi0 MeX Ay HaMarHM4YMBaHWEM AMaMarHeTka v nonspu3aumnein ouanekTpmka ¢
HeNoNsPHbIMM Monekynammn?

35. MOXHO N NPOBECTU aHaNOrMio MEXAY HaMarHM4yMBaHVeM napamarHeTka u nonsapusauven gnanekTpmka c
NoNSpHbLIMU MOneKynamm?

36. Yto Takoe HamarHn4eHHocTb? Kakas BenuunHa MOXET CNyXWTb €€ aHaNIoroM B 31IeKTpocTaTnke?

37. 3anuwmnte 1 06bACHNTE COOTHOLWEHNS MEXAY MAarHUTHLIMU NPOHMLAEMOCTBIO [ 1 BOCMPUUMYMBOCTBIO X ANS
napamarHeTvka; ona gnamarHetuka.

38. BbiBeaute COOTHOWEHME MEXY BEKTOPAMM MarHUTHOW MHOYKLUMMW, HANPSXEHHOCTM MarHUTHOrO Nons u
HaMmarHM4eHHOCTK.

39. O6bACHUTE PU3NYECKMIA CMBICT LUPKYNSLMM MO NPOU3BOSIbHOMY 3aMKHYTOMY KOHTYPY BEKTOpPA .

40. Ob6bsAcHMTE NEeTIo rncTepesanca gpeppomarHeTrika. Kakne doeppoMarHeTukn SBnsitoTCS MarHUTOMSIrKUMmN?
MarHUToXecTkumn? ' oe nx npuMeHsoT?

41. KakoB MeXaHU3M HamarHmunBaHms oeppomMarHeTukoB?

42. Kakyto Temnepatypy Ans gpeppomarHetvka HasbisatoT To4kon Kiopn?

43. Y10 ABNSETCSA NPUYNHOWM BO3HUKHOBEHMWS BUXPEBOrO 3N1EeKTPNYECKOro nons? Yem oHO oTnmnyaeTcs ot
9NEKTPOCTATMYECKOro Nons?

44. YeMy paBHa LMPKYNSLMS BUXPEBOrO 3NEKTPUYECKOro nonsa?

45. MNouyeMy BBOOUTCS MOHATUE TOKA CMeleHns? YTo oH coboit No cylwecTBy NpeacTaBnser?

46. BoiBeinTe 1 06BACHUTE BbIpaXXeHUE AJiS NIOTHOCTY TOKA CMELLEHMSI.

47. 3anunTe, 06 bACHMUB PU3MYECKINIA CMbICT, 0O0OLIEHHYIO TEOPEMY O LIMPKYNSALIMK BEKTOPA HAMPSAXEHHOCTU
MarHMTHOro

nons.
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48. 3anuwunTe NOMHY CUCTEMY YpaBHEeHW MakcBenna B MHTErpanbHon n onddpepeHuanbHol oopme 1 06 bACHUTE UX

PUINYECKNIA CMbICTT.

49. Mo4eMy NOCTOSIHHbIE 3NEKTPUYECKUE U MarHUTHbIE MO MOXHO paccMatpueatb 060cobieHHo apyr oT apyra?
3anuwute ons HYUX ypasHeHust Makceenna B obeux popmax.

50. Kakme oCHOBHbIE BbIBOALI MOXHO caenatb Ha ocHoBe Teopun Makceenna?

51. Kakne npouecchl nponcxonsT npu cBob0AHbIX FrapMOHMYecKmx konebaHusix B konebatenoHOM KOHType? HYem
onpenensieTca ux nepuog”?

52. 3anuwuTte 1 npoaHanManpyite oudepeHUnanbHOe ypaBHeHE CBOOOIHbIX rapMOHNYECKMX KONebaHWii B KOHTYpE.
53. 3annwute 1 npoaHanuampyiiTe andodhepeHUnanLHOe ypaBHEHME 3aTyxXatolwmx KonebaHunin B KOHTYpe.

54. Mo kakoMy 3aKOHY U3MEHSIETCS aMNNnTyAa 3aTyxaowmx konebaHuin? JsnsoTcs nu 3aTyxatowme konebaHms
nepuoanyeckmumm?

55. Mpu kaknx ycnoeumsix HA6N04AETCS aneproanmyeckoe ABUXEHne?

56.4710 Takoe BblHyXAeHHble konebaHuns? 3anuwnTte auddepeHumansHoe ypaBHEHNE BbIHYX AEHHbIX konebaHuii n
npoaHanusnpymnTte ero.

57. OT yero 3aBUCUT aMNNMTyAa BbIHY>XAEHHbIX KonebaHuiA? 3anuwmnte BolpaxeHue ans aMnanTynbl 1 goasbl Npu
pe3oHaHce.

58. Y10 HasblBaeTcs pe3oHaHcOoM? Mpun Kakux ycnoBusix oH Habnogaetca?

59. HapucyiiTte n npoaHanmanpyinTe pe3oHaHCHbIe KpyBble Ons aMnanTyabl 3apsia u Toka. B yem ux otnmyne?

60. Yo Takoe anekTpomarHuTHas BonHa? KakoBa cKOpPOCTb ee pacnpocTpaHeHmsa?

61. YTo MOXET CNyXMTb NCTOYHNKOM SNEKTPOMArHUTHBIX BOMH?

62. KakoBbl onanyeckme npoLecchl, NPMBOASILNE K BO3MOXHOCTM CYyLIECTBOBAHUS SNEKTPOMArHMTHbIX BONN?

63. Kak MoxHO npenctaBuTb cebe WwKkany anekTpoMarHUTHbLIX BONW, Y KAKOBbI UCTOYHWKU U3NY4YEeHUS Pa3HbiX BUOOB BOMH?

64. Kakue xapakTepucTuku nonsi Nnepuoanyecky N3MeHsItTCs B Heryluei anekTpoMarHuTHoM BOHe ?

65. Kak onpegnensieTcs gpa3oBasi CKOPOCTb 3NEKTPOMArHUTHBIX BOMH?

66. Kak onpenennTtb 06 beMHYI0 NIOTHOCTL 3HEPrUW B 31EKTPOMArHUTHOW BONHE?

67. 3anuwunTe BbipaxeHue onas sektopa YMosa - MNoiHTuHra. B 4yem 3aknoyaercs ero onanyeckmii CMbicn?

4. NMucbMeHHOe aomallHee 3agaHve

Tewmbl 8, 9, 10, 11

1. OnTnyeckas pasHOCTb X04a OTPaXeHHbIX nyden 1 1 2 pasHa 0,98 MkM.A. Havitn onuHy BonHbl A (B MKM), 4NS KOTOPOM
npw cnoxeHun nyyein 1 n 2 bynet HabnoaaTbCA UHTEPPEPEHLMOHHBIA MakCuMyM ¢ m = 0.

2. Ha pugppakumoHHyto peletky ¢ nepuogom d=0,02 MM nagaeT cBeT C AJNHOM BONHbI A=0,26 MkM. HainTun yron ¢ (B
rpagpycax), nog KoTopbiM HabnofaeTcs AUPaKLMOHHbIA MAKCMMyM BTOPOro NOpsiaKa.

3. OTpaxeHHbIli OT rpaHuLbl pasgena AByX AN3NeKTpMKoB 1 1 2 CBET MOMHOCTbIO NONsSpM30BaH. Hantn yron nageHms
ceeTa ¢ (B rpan). Ecnu nokasarenv npenoMneHns AnanekTpukos pasHbl n1=1,2 n n2=1,5, cOOTBETCTBEHHO.

4. MakcumanbHas cKopocTb (POTOINEKTPOHOB pasHa umax=1,16 Mm/c. Haintn 3anupatowee HanpsxeHue U3 (B B).

5. Haritn pnuHy BonHbl ae-Bponna AB ona npotoHa, yckopeHHOro pasHocTtbio noteHumanos U = 3,0 MB.

6. B noTteHumnansHo sime rnybuHoi 5 aB anekTpoH ABMXETCS co CcKopocTbio 8 Mm/c. Yemy paBHa ero nonHas aHeprus?
7. HanTtn onuny BonHbl A (B HM) No doopmyne banbmepa ang 2 nuHum cepum JlainmaHa. Homep nuHUM pacteT ¢ pocToM
4acTOTbl U3Ny4HEHUSI.

8. ennit-HeoHOBbIV Nasep HenpepbIBHO U3My4aeT CBET C ANNHON BoMHbI A = 630 HM. CKONbKO hOTOHOB U3ny4aeT nasep
3a 0OHy cekyHay, ecnu ero MowHocTtb P = 2,0 MBT.

9. 3annwwnTe aNEKTPOHHYIO KOHdMrypaumio ons atoma Al-30.

10. Haiitn Bpems t (B cyTkax), 4epes KOTOPOEe 4YMCNo pagmoakTneHblx saep nopa I-131 ymenbwaetca B 5 pas. MNeprosg
nonypacnana paeeH T1/2 = 8 cyTok.

5. YcTHbIN onpoc

Tembl 8,9, 10, 11

Tema 8.

1. Yto Takoe ontuyeckas nnvHa nytn? ontnyeckas pasHocTb xona?

2. JlBa KOrepeHTHbIX CBETOBbIX My4Ka C ONTUYECKON pasHoCTbio xoaa A = (3/2)A HTepdepupytoT B HEKOTOPOK TOUKE.
MakcumyM unmu MuHuMyM Habnopaetcs B aToi Todke? Mouemy?

3. MoueMy UHTEPthEPEHLMIO MOXHO HabnaaTb OT ABYX NA3ePOB W HENb3s OT ABYX anekTponamn?

4. Kak n3meHunTcs nHTepdepeHLMoHHas kaptuHa B onbite KOHra , ecnu aty CUcTemy noMecTutb B BOLy?

5. ByyT nun oTnn4aTbes MHTEPAPEPEHUMNOHHbIE KAPTUHbI OT ABYX Y3KuX BNM3KO nexaiuyx napannenbHbixX Wenen npu
OCBELLEHNMN NX MOHOXPOMATUYECKUM 1 BenbiM cBeToM? Moyemy?

6. YT0 Takoe nNonochl paBHOI TONWMHBI U PaBHOrO HaknoHa? ['ae oHu nokanM3oBaHbl?

7. OcBellas TOHKYIO NAEHKY 13 NPO3paYyHoro MaTepmana MOHOXpPOMaTU4eCkMM CBETOM, NafaoWwmM HOPManbHO K
MOBEPXHOCTY MEHKU, Na nel HabnofaoT napannenbHble YepenyoWmecs PpaBHOYAANEHHbIE TEMHbIE 1 CBET/bIE MOMOCHI.
OnvHakoBa nu ToNWKMHA OTAENbHbIX Y4aCTKOB NAEHKN?

8. MoueMy LeHTp koney HbloToHa, HabntoAaeMblx B MPOXOAsiLEM CBETE, 0ObIYHO CBET/LIN?
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Mexay oByMst MNACTUHKaMM NMEETCS BO3OYLWHbIA KIMH, OCBELLAs KOTOPbIA MOHOXPOMaTUHYECKUM CBETOM Habnoaatot
UHTEepPdEePEHLMOHHbIE NONOCHI. Kak M3MEHNTCA pacCTosHME MeX Ay Nonocamm, eCnm NPoCTPaHCTBO 3anoHUTb
NPO3pPaYHON XNIOKOCTbIO?

9. B yem 3aknioyaeTcs CyTb NPOCBETNEHNS ONTUKU?

10. Korga v noyemy cnoi (cnov) ¢ ONTUYECKOA TONWMNHON B HETBEPTb OAMHbI BOSHbI CAYXWT (CNyXaT) ANns NOMHOro
raweHus

OTPaXEHHbIX Ny4yei 1 Ans NONy4YeHNs BbICOKOOTPAXaOLWNX NOKPLITAA?

11. MoyemMy oudbpakums 3Byka NOBCEAHEBHO Bonee o4eBUOHA, YEM AndpPakums ceeta?

12. KakoBbl gononHeHuns ®peHens K npuHuuny MorireHca?

13. Y10 no3Bonuno 06bscHUTL NpuHUMN MoireHca ? dpeHens?

14. B yem 3aknoyaeTcs NPUHLMN NOCTPOEHNS 30H PpeHens?

15. B yem 3aknovaeTca NpuHUMN AEACTBMS 30HHbIX NAACTUHOK?

16. B uem oTnuune gudppakunm dpeHenst Ha KpyrnoM OTBEPCTUM MPU OCBELLEHUN Er0 MOHOXPOMATUYECKUM U BeNbiM
cBeTOM?

17. Korpa Habntopaetcs gucppakumst dpeHena? omgppakums dpayHrocepa?

18. MoueMy audppakums He HabnopaeTcs Ha 60MbLIKMX OTBEPCTUSAX U BOMbWNX AUCKax?

19. Yem onpepnensietcs, 6ynet nu 4ncno 3o0H OpeHens, 0TKPbIBAEMbIX OTBEPCTMEM, YETHBIM MU HEYETHLIM? OTBET
obocHoBaTh.

20. KakoBbl xapakTepHble 0COOEHHOCTU ANGPAKLMOHHOW KapTUHbI, MoAyYatolwmecs npy audopakLmm na Manom
Henpo3pa4yHoM gucke?

21. Hangute HanpaBneHusl Ha TOYKM 3KpaHa B cnyyae audpakumnm Ha Wwenwu, B KOTOPbIX MHTEHCUBHOCTb paBHa HYMo;
WHTEHCMBHOCTb MakCuMasbHa.

22. O1nnMyaeTcs M ngopakums Ha Wenv npu OCBeWeHU ee MOHOXPOMAaTNYeCKUM 1 6enbiM CBeTOM?

23. KakoBa npegenbHas WupmnHa Wwenwu, npu Kotopoit ewe 6yayT HabnoaatbCs MUHUMYMbI UHTEHCUBHOCTU?

Kak BnusieT Ha andgopakumio dpayHrodoepa 0T O4HON WEenu yBennyeHne 4JIMHbI BOMHbI U WWPKWHbI Wwenn?

24. Kak na3mMeHunTcs andopakumoHHas KapTnHa, eCnm yBENNYMTb 0BLLEE YNCNO WTPUXOB PELLETKM, HE MEHSIS MOCTOSIHHYHO
peweTtkun?

25. CKOMbKO OONOMHUTENbHBIX MUHUMYMOB 1 MakCMYMOB BO3HUKHET Npu Andopakumm na wectu wensx?

26. MNoyemy ondopakLMoHHas peleTtka pasnaraet 6enbiii CBET B CNeEKTP?

27. Kak onpenennTb Hanbonblumii TOpsAoK cnekTpa AngpakLMoHHOR peleTkn?

28. Kak nameHntca andpakumoHHas kapTuHa npu yaaneHnn sKkpaHa ot peweTtkn?

29.MoueMy npu ucnonb3oBaHUy 6enoro ceeta TONbKO LEHTPaNbHbIA Makcumym Benbiii, a G0KOBbIE MakCUMyMbl padyXHO
OKpaLweHb!?

30. Moyemy WTpUXM HA ANPPAKLUMOHHON peleTke LONXHbl ObiTb TECHO PacrnonoXeHbl apyr kK apyry? MNoyemy nx LofXHO
6bITb 60MbLWOE YACNO?

31. 3anvwuTte ycnosus AMgpakUMOHHbIX MUHMYMOB 015 OOHON WEeNuU 1 rNaBHbIX MakCUMyMOB 4515 peweTtkun. Kakos
XapakTep aTUX ANGPaKLUOHHBIX KAPTUH?

32. KakoB MexaHn3m paccesHus ceBeta B MyTHOW cpefe? B YucTon cpepe?

33. Kak 06bsicHnTb rony6oii uBet Heba? MNovemy npu Bocxone u 3akate ConHLe KaxXeTCcs KpacHbIM?

34. MNoyemy Ha KpucTannax He HabnopaeTcs AMpakLns BUOMMOro CBeTa U HabnofaeTcs AMpakumMs PeHTFeHOBCKOro
n3ny4yeHnsa?

35. Kakoe npakTnyeckoe npumeHeHve umeet goopmyna Bynbdha ? Bparros?

36. KakoBbl MpyHUMNManbHbIE MyTW NOBLILEHUS pa3peLlatoleli cnocobHOCTU ONTUYECKUX NPUBopoB?

37. KakoBo BO3MOXHOE NpuMeHeHue ronorpagoun?

38. Korpa nBa 0aMHAKOBbIX TOYEYHbIX MCTOYHMKA pas3pellnmbl HO Paneto?

39. Ot yero 3aBuUcKT paspeLiarLas cnocobHOCTb AMPaKLUMOHHON PEWETKM U KaK BbIBECTW DOPMyny LNs ee
onpegneneHus?

40. MNouyeMy ans NONy4YeHUs ronorpammbl KPOME NPELMETHON BOMHbI He0bXoAMMa elle 1 onopHas BonHa?

41. B yem 3aknioyaeTcs naes ronorpagomposaHus?

42. Bo3amMoxHa nu nonapusaumns ons npononbHbix BONH? Mouemy?

43. Y10 Ha3blBaeTCs eCTeCTBEHHbIM CBETOM? NNOCKOMONSPU30BaAHHBIM CBETOM? YaCTUYHO NONSPU30BAHHbLIM CBETOM?
SNAUMNTUYECKN MONSPU30BAHHBIM CBETOM?

44. Kak N3MeHSETCS MHTEHCMBHOCTb CBETA 3a NONSAPN3aTOPOM MpY ero BpaweHn BOKPYr nyyka eCTeCTBEHHOro ceeta?
45. Kak npaktnieckn oTanYmnTb NAOCKOMONAPN30BaHHbIA CBET OT €CTECTBEHHOI0?

46. Yem 3amevateneH yron Bproctepa?

47. MNokaxwuTe, YTO NPW BbIMONHEHMMN 3aKOHa BbplocTepa 0TpaXkeHHbI U NPENOMAEHHbBI Ny4Yn B3aUMHO
nepneHanKynspHol.

48. 'HTEHCMBHOCTb ECTECTBEHHOIO CBETA, MPONYLLEHHOr0 Yepes ABa Nonapusaropa, yMeHblumnacb sasoe. Kak
OPWEHTMPOBAHbI NONAPU3aTopbI?

49. Y10 Ha3bIBaeTCS ONTUYECKON OCbIo KpucTanna? Yem oTamnyaroTcsl ABYXOCHbIE KPpUCTanibl OT OAHOOCHbIX?

50. Yem 0bycnoBneHo ABOMHOE NPENOMAEHNE B ONTUYECKM aHU30TPOMNMHOM OHOOCHOM KpucTtanne?
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51. Yem otanyatotTcs oTpuuartenbHble KpUcTanbl OT NONOXUTENbHbIX? [prBeanTe NOCTPOEHNE BONHOBbLIX MOBEPXHOCTEN
ons

0- 1 e- nyyen.

52. Kakve nonsipusaumnoHHble npnbopsl Bol 3HaeTe? B 4em 3akntoyaeTcst NpUHUMN UX AeAcTBna?

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 NONSAPU30BaHHbIA CBET OT
€CTECTBEHHOr0?

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

nonsipnaaumm KoTOporo coctaBnsieT yron 45? ¢ onTM4eckoin 0Cbio NNaCcTUHKN?

57. Ob6bsAcHUTE OENCTBME CBETOBOrO 3aTBOPA sueiikm Keppa B codeTaHum ¢ Nonspr3aTopoM 1 aHann3aTopom.

Yro takoe adppekT Keppa? Kakosa thmsmyeckas npnyvHa ero BOSHUKHOBEHNS?

58. Kakme BelecTBa Ha3blBAOTCA ONTUYECKM aKTUBHBIMU?

59. B 4eM OTM4ME ONTUYHECKOM aKTUBHOCTM OT ABOWHOMO Ny4YenpenomMineHns?

60. Yto Takoe aucnepcus ceeta?

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

62. Yto nokasbiBaeT aucnepcus sewecTsa?

63. HYem oTanyaeTcs HopManbHas gucrnepcms oT aHoManbHoOn?

64. o KaknM Npu3Hakam MOXHO OTIMYUTb CNEKTPbI, NONYYEHHbIE C MOMOLLBIO MPU3Mbl U ANPAKLUOHHOM peleTkn?
65. B 4eM 3akn04aloTCA OCHOBHbBIE MOIOXEHNS U BbIBOAbLI 9N1EKTPOHHOW TEopUn aucnepcun ceeta?

66. Yem oTnnyaeTcs cepoe Teno OT YepHoro?

67. B 4yeM 3aknioyaeTcs Pu3NYeCcKnin CMbICN yHMBepcanbHom coyHkummn Kupxrodga?

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

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

70. Vicnonbays coopmyny MNnaHka, Hangute noctosHHyo CtedparHa ? Bonbumana.

71. Mpun kaknx ycnosmsx u3d popmynbl [NnaHka nonyyatotcs 3aKoH cMeleHns BuHa n dpopmyna Panes ? OxunHca?

72. MNoveMy hOTOINEKTPUYECKNE N3MEPEHUS BECbMA YYBCTBUTENbHbI K MPUPOAE U COCTOSHMIO MOBEPXHOCTM
goTokatoga?

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

74. Kak 13 onbIToB No ooToaddhekTy onpenensetcs noctoaHHas MNnaHka?

75. Npun 3amMeHe 04HOro MeTanna gpyrum OanHa BOMHbI, COOTBETCTBYOLWAS KPaCHOM rpaHuLe, yMeHbluaeTcs. YTo MOXHO
ckasatb 0 paboTe Bbixoga 3TVX MeTannos?

76. Kak ¢ noMolbto ypaBHeHus diiHwTeHa 06bscHUTDL | 1 |l 3aKoHbI dhoToadpdbekTa?

77. Hapvlcy|7|Te 1 o6bsACHUTE BONbT-aMMnepHble XapakTepucTnkn, CoOoTBeTCTByolWmne nByM pasinyHbiM OCBELWEHHOCTAM
Karonoa

npv 3afaHHoOM YacToTe CBeTa M ABYM PasfiMyHbIiM YacToTaM Nnpu 3aaHHON OCBELLEHHOCTM.

78. YeMy paBHO OTHOLIEHME OABEHNIA CBETA Na 3ePKabHY0 1 3a4EPHEHHYIO MOBEPXHOCTMN?

79. B 4yeM o1nnume xapaktepa B3anMogencTeus 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 6binv 0bHapyXeHbl BOMHOBbLIE CBOVCTBA

Mukpovactuy?

3. MNoyemy B onbiTax No AMGPaKLMM SNEKTPOHOB B KA4ECTBE AMMPAKLMOHHOW PEWETKN NCMONb3YeTCS NOBEPXHOCTb
Kpuctanna?

4. KakoB npuHUMN OerCcTBMS 9NEKTPOHHOIO M1Kpockona?

B yem ero npenmywlecTso nepen ONTUYECKUM MUKPOCKOMOM?

5. B yeM cMbICn COOTHOWEHNI HeonpeneneHHocTel [MeiseHbepra?

6. B kakom cnyqae n npm Kakmx yCnoBusix MOXHO FrOBOPUTb O ABVXEHUMN YaCcTuULbl MO OnpeneneHHon TpaekTopmum?

7. Kak ncxonst 3 COOTHOWEHUS HEOMPEAENEHHOCTEN 0O BACHNTL HANUYME ECTECTBEHHOM WMPWHBI CNEKTPaNbHBLIX TMHWA?

8. UTo onpenensert kBagpart MOLYNS BOMHOBOW (OYHKLNAN?

9. NoyeMy KBaHTOBAas MEXaHWUKA ABNSIETCA CTATUCTUHECKOW Teopunen?

10. B 4em oTAnyme NoOHMMaHUS NPUYNHHOCTM B KNACCUYECKOWM 1 KBAHTOBOW MexaHuke?
11. 3anuwmnte ctaumoHapHoe ogHOMepHoe ypasHeHune WpeanHrepa.

12. KakoB (hm3nyecknin cMbicn cnaraemblx B ypasHeHum WpennHrepa.

13. Kak onpenennTb BEpOATHOCTb HAXOXAEHNS YacTULbl B HEKOTOPOW To4Ke?
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14. Yto Ha3biBaeTCS NoTEHUManbHoOM SmMoi? KakoBo noBefeHne YacTulbl B OGHOMEPHON NPSIMOYrONbHON NOTEHUMANBbHON

ame?

15. YT10 Takoe TyHHenNbHbI adpdpekT? MprBeaute npumep.

16. B ueM pasnuune pelweHus 3agaqmn o NoTeHUManbHoM 6apbepe B KNACCUYECKOM 1 KBAHTOBOM MPUBNNXEHNSAX?
17. B 4em cMbICn KOSPPULMEHTOB OTPAXEHMS 1 NPO3PAYHOCTUN?

18. Y10 Takoe NMHEWHbIA rapPMOHUYECKUIA OCLMINATOP?

19. KakoB CMbICN HyNeBOW SHEpPrum KBaHTOBOrO ocuunnatopa?

Tema 10

1. KakoBbl HepocTaTku Mmogenm atoma Pesepcopna?

2. Kakas cepusi cnekTpanbHbIX TMHWUIA OTHOCUTCS K BUAMMO obnactu cnektpa?

Y®-o6nactn? NK-obnactun?

3. Kakos cmbicn noctynatos bopa?

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

5. Kakosa cyTb onbiToB PpaHka u Nepua?

6. B yem coctosAT HepocTaTtku Teopun Bopa

7. 3annwwnte ypasHeHue LWpeauHrepa, KOTOPOMy y10BNETBOPSET COCTOSHWE 3EKTPOHA B aTOME BOAOPOAa.

8 .YT0 xapakTepmayeT KBAaHTOBbIE YMACNA: FMABHOE N, opbuTanbHoe £ u MarHntHoe m? Kakne 3Ha4eHnst OHWM MOryT
npuHUMaTb?

9 .KakoBbl BO3MOXHbIE 3HA4YEeHNS £ 1 M AN rNaBHOro KBAHTOBOro Yucna n = 37

10.CKOnbKO pasnmnyHbIXx COCTOSAHNIA COOTBETCTBYET N = 27

11 .Yemy paBHa NNOTHOCTb BEPOATHOCTU 0BHAPYXEHWS 91eKTPOHa B OCHOBHOM COCTOSIHMM atoMa Boaopoaa?

12 .ATOM BOAOPOAA MOXET UMETb OAHO M TO XE 3HAYEHNE SHEPTUM, HAXOOSCh B Pa3NnNYHbIX COCTOSHMAX? Kak oHu
HasblBalTCA?

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

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

15. MNosicHMTe 0TAMYME MOMEHTA UMMNYNbCA B KNACCMYECKON MEXaHVKe 1 B MUKPOMUPE.

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

17. KakoBa naes akcrnepumeHta 3eemaHa 1 OCHOBHOW BbiBO4 13 9TOr0 aKcnepumeHTa?

18. B yem 3aknio4aeTcs KBaHTOBaHWEe MOMEHTa uMmnynbca?

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

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

21. o kakoMmy NpuHLMMIY nAEeT 3anofHeHNe 3NEeKTPOHaMM SHEPreTYeckmnx cocTosaHun B atome? ChopMynupyinTe sToT
npvHumn (MpuHumn MNaynw).

22. Yem onpegnensietca nepnoanyHOCTb XMMUYECKUX CBOWCTB 9N1EMEHTOB?

23. CnoHTaHHOe (CaMonpon3BO/IbHOE) U BbIHYXAEHHOE U3NTy4eHNE aTOMOB.

24. OnTuyeckne KBAHTOBbIE FEHEPaTOPbl, OCHOBHBIE 3NIEMEHTBI 1 OCOBEHHOCTMU.

25. CsoiictBa nasepHoro na3nyy4eHns. NprmeHeHne nasepos.

26. CsoiicTBa nasepHoro nanyyeHus. NprmeHeHne nasepos.

27. B 4eM oTnn4mne KBaHTOBbIX CTATUCTUK OT KNaccu4eckon?

28. B 4eM coCcTOUT NPUHLUMN HEPA3NNYMMOCTU TOXOECTBEHHbIX YacTny?

29. B uem otnnume goepmMmoHoB 1 6030HOB?

30. Kak cratuctmka bose - SiiHwTenHa 06 bACHAET ABNEHUS CBEPXTEKYHECTU renns 1 CBEPXNPOBOANMOCTI HEKOTOPbIX
BELEeCTB?4 9NEeKTPOHHOrO rasa B Metannax.

31. Kak ctatuctuka ®epmu-Irpaka 06bACHIET NPOBOAUMOCTb METANIOB 1 TEMNOEMKOCTb TBEPAbLIX TEN?

32. 3BoHHas Teopns KPUCTANNOB.

33. OnekTponpPoOBOAHOCTL METASIOB U MONYNPOBOLHUKOB C MNO3ULMIA 30HHOW TEOPUN.

34. CobcTBEHHAS 1 MPUMECHAs MPOBOAMMOCTb MOMYNPOBOLHNKOB.

35. MNMonynpoBoaHWKM p-TUNa 1 n-Tuna.

Tema 11

1. Kakue yacTuubl 06pasytoT sapo atoma sogopona? Menna? Yrnepona?

2 .Yem otnuyaroTca n3oTonbi?

3 .OxapakTtepusyinTe KpaTtko NPOTOH N HENTPOH.

4 B yem cocTonT SBNEHUE A0EPHOr0 MarHUTHOro pe3oHaHca? I'oe oHo mcnonb3yeTcs?

5 .KakoBbl cBoOWCTBa Si4€PHbIX CUN?

6 .Kakvne mogenn agpa Bbl 3Haete? B yem nx cyTb?

7 .M10 Takoe aHeprnga cea3u aapa? Kak ee MOXHO paccuutaTb?

8. Uto npenctasnsiet cobolt spepHas peakums? deneHna? TepMosinepHoro cuHTesa?

9 .Kak MoxHO ncnonb3osatb a4epHy0 aHepruio? MNpreeanTe npumeps.

10. Y10 Takoe pagnoakTMBHOCTb? AKTUBHOCTL?
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11. B yeM COCTOUT 3aKOH paguoakTMBHOMO pacnana?

12. B yeM cMbicn nepuoda nonypacnana?

13. Yo Takoe a-pacnag, B-pacnag, SNeKTPOHHbIA 3axBat?

14. KakoBa npupoga y-nany4yeHns aoep?

15. Kakue yacTuubl cHATaloTCa aneMeHTapHbIMm?

16. Kakvne coyHaameHTanbHble TUMbl B3aMMOLENCTBUI eCTb B Npupone? CpaBHUTE UX MO NHTEHCUMBHOCTM.

17. Kakoe B3auMoLeNCTBME SBNSAETCS YHNBEPCANIbHbLIM?

18. Kakve 3aKkoHbl COXPaAHEHUS BBINMOMHSIOTCS NpU cnabbiX U CUMbHBIX B3AMMOLENCTBUSIX?

19. B 4em cyTb runoTesbl O CywecTBOBaHNN KBAapKOB?

20. HasoBuTe 4acTuLbI-NEPEHOCHUKN B3aMMOLENCTBIS.

21.Yem otnnyarotcsa Yactuubl OT aHTMyacTiu?

Ok3ameH

Bonpochbl k ak3ameHy:

1. OnekTprnyeckuin 3apsa 1 ero CBONCTBA. 3aKOH COXPaHEHMS aNeKTpuYeckoro 3apsana. 3akoH KynoHa.

2. Hanpsaxé&HHOCTb 3neKTpoCcTaTM4ecKoro nons. SnekTprmyeckoe none ToO4e4HOro 3apsaa v 3aps>kKeHHOro Wwapa.

3. CunoBble NMHUM aNeKTPOCTATNYECKOro nons. MoTok BeKkTopa HanpsXXEHHOCTHU.

4.Teopema "aycca ons anekTprM4eckoro nons B Bakyyme. SnekTpnyeckoe nose 3apsxXeHHoro Nposoaswero AIMHHOMo
LUMNMHAPA, 3apsKEHHON NpoBoAsle HECKOHEYHO ANMHHON HUTK, 3apsXXKEHHON NPOBOASILEN 6ONbLON NNOCKOCTY, ABYX
3apSKEHHbIX NPOBOASLLMX BOMbLWNX MNIOCKOCTEN.

5. MNoTeHuman anekTpocTaTnyeckoro nons. SKBUNOTEHUMANbHbIE MOBEPXHOCTH.

PaboTa cun anekTpocTaTMyeckoro nons No NepeMeLLeHN0 aNeKTPUYECKOro 3apsaa.

6.Lmpkynsums Bektopa

HanpsXX&HHOCTW anekTpocTaTmyeckoro nons. CBa3b HaNpsa-XEHHOCTM 1 noTeHumana. MNpuHumn cynepnosuumm Nnonen.
7. MpOBOAHUK B 3NEKTPOCTATUHECKOM Mofie. SBNeHne aneKTpocTaTMyeckon nHayk-umu. Mone B npoBoAHMKe 1 B6IM3N ero

NMOBEPXHOCTW. DnekTpocTaTnyeckas sawmTa.

8. DnekTpuyeckuii oMnonb, ero XxapakTepmucTukn 1 anekTpudeckoe none. NoeseneHne ounons B 0GHOPOLHOM
9NEKTPUYECKOM none.

9. MongpHble N HenonsipHble ANaNEeKTPUKK. [nanekTpuk B anektTpudeckom none. MNMonsapusaumnsa gusnektpuka. MNone B
OVanekTpuke.

10.BekTop anekTpuyeckoro cMelleHns. [lnanektpuyeckas npoHuLaemMocTb. Teopema [faycca ong anekTpoctaTm4eckoro
nonst B ANaneKTpuke.

11. OnekTpuyeckas EMKOCTb yeAUHEHHOro NposoaHmKa. KoHaeHcatopbl.

EMKOCTb MNOCKOro, CEHEPMYEcKoro 1 LMANHAPUYECKOro KOHAEHCaTopoB. Mocneno-satenbHoe v napannensHoe
coefiMHeHNe KOHOEeHCaTopOoB.

12. DHeprvs 3apsXeHHOro KoHAeHcaTopa. dHeprus 0AHOPOAHOro aNneKTpuyeckoro nons. O6bEMHas MNOTHOCTb SHEPrm

SNEeKTPNYECKOro nons.

13. DnekTpryeckuin ToK MPOBOANMOCTU U ero xapakTepuctTukn. CTopoHHme cunbl. 3C NCTo4HMKa ToKa.

14. 3akoH Oma B MHTErpanbHoi u ondgoepeHumnanbHon opmax.

15. ConpoTtueneHune pesnctopa. [ocnenosarensHoe 1 napannenbHoe coeanHeHne pe3ncTopos.

16. 3akoH [xoyns-fleHua B MHTerpanbHow n audpdbepeHumnansHon dhopmax.

17. Knaccmnyeckas anekTpoHHas Teopus NpOBOAUMOCTM METaNoB.

18. DnekTpryeckuii ToK B XXMOKOCTSX, rasax, Bakyyme. DNeKTponus.

19. Hpykums marHuTHoro nonsi. Cunosble NMHUM MarHMTHOro nons. MpuHumn

Cynepno3nunm MarHNTHbIX NONew.

20. 3akoH Brno?Casapa?/lannaca. MarH1THOe none NPSAMONNHENHOro NPOBOAHMKA C TOKOM; KPYroBOro Toka.

21. Cnna NopeHua. [1BnXeHne 3apsaXKeHHON YacTuLbl B MarHUTHOM Nofne.

22. 3akoH Amnepa. Baanmogencteme NpoBOLHUKOB C TOKOM. 23. MarHuTHbIl NnoTok. Teopema Maycca nns MarHMTHOro
nons B Bakyyme.

24. PaboTta nepemelleHns MPOBOAHMKA U KOHTYPa C NMOCTOSIHHLIM TOKOM B

MarHMTHOM rnone.

25. MarHuTHbIe XapakTepuCTMKN KOHTYpa C TOKOM. [loBeeHne KOHTypa C TOKOM B MarHUTHOM Mone.

26. MarHuTHble MOMeHTbI aToMOB. [loBefeHve atoma B MarHUTHOM none. duamar-Hetuku. lNapamarHeTnki.

27 .HanpsxéHHOCTb MarHUTHOro nons. MarHMTHas NPoHMLAEMOCTb. 3aKOH MOIHOrO TOKa A4J1 MarHUTHOrO Moss B
BellecTBe.

28. dbeppomarHeTnkn. SIBneHne MarHMTHOro rucrepeauca.

29. SlBneHune aneKTpPOMarHUTHoM HayKuMm. OCHOBHOM 3aKOH 3M1EKTPOMArHUTHON nHaykuun (3akoH dapanes). Mpasuno
NeHua.

30. IHOyKTMBHOCTb. $IBNEHne caMonHIOyKLUUN. SIBNeHne B3auMHOW UHAOYKLUMN.

31. OHepruns NpoBOAHMKA C TOKOM. DHEPrms 04HOPOLHOrO MarHUTHOro Nons.
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O6bEMHas NNOTHOCTb SHEPTUN MATHUTHOTO MONS.

32. Buxpesoe anekTpuyeckoe rnone. Tok CMeleHns.

33. YpasHeHus Makcsenna ans anekTpoMarHUTHoro nons. Vix qomsmnyeckunin CMbich.

34. KonebatenbHbili npouecc. AnekTpudeckne konebanus. ducpdpepeHunanbHble ypaBHEHUS 3NEKTPUYECKNX KONEbaHWiA.

35. MipeanbHblli konebaTenbHblil KOHTYP. AMNNUTYAa, LUMKAMYeckas yactoTta, neproa 1 goasa rapMoHUYeckmx KonebaHuii.
OHeprus konebaHuii.

36. CeoboaHble 3aTyxawolwme konebaHus. AMNaNTyaa 3atyxarowmx konebaHuii.
KoadpdouumeHT 3aTyxaHus. Jlorapudommueckuii gekpeMeHT konebaHui. JJobpoTHOCTb.
37. BoiHyx AeHHble konebaHus. AMNnnTyna u ¢oasa BbiHYXAEHHbIX konebaHuii. SiBneHne pe3oHaHca.
38. OnekTpoMarHuTHbIE BOMHbI. VIX CBOMCTBA M XapakTepucTuku. LLikana anekTpoMarHUTHbIX BOSH.
39. Mnockne anekTpOMarHUTHble BOMHbI. SHEPrus BoMHbI. [MNOTHOCTL NoToKa
sHepruwn (BekTop Ymosa?loiHTNHra). VIHTEHCMBHOCTb BOMHbI.

40. lWkana anekTpoMarHUTHbIX BOMH.

41. PacnpocTpaHeHne cBeTa Yepesa rpaHuLy AByx cpen.

42.NHTepdepeHums caeTa.

43. KorepeHTHOCTb 1 MOHOXPOMaTUYHOCTb.

44. Ycnosue nHTepepeHLMOHHOro MakcMmMymMa u MUHUMyMa.

45.NHTepdepeHums ceeTta. Pacyet uHTepdepeHUNOHHOM KapTUHbI OT BYX UCTOYHUKOB.
46 .VHTepepeHumns ceeta B TOHKMX NAEHKaX.

47. Ondppakums ceeTta. MNMpuHumn MNolireHca-dpeHens.

48. Metog 30H ®PpeHens.

49 Nucppakuns dpeHens Ha KPyrnom OTBEPCTUN.

50.Oncppakums dpeHens Ha Kpyrinom gucke..

51.Ondbpakuns dpayHrodepa Ha OMdPakLMOHHON peweTke.

52. Nndppakumsa Ha NpocTpaHCTBEHHON peweTke. Dopmyna Bynbgoa- bparra
53.0ncnepcus ceeta. SNeKTPOHHAs TEOPUS AUCNEPCUM CBETA.

54. Monsapusaums ceeta. CteneHb nonspusaumm

55.3akoHbl Mantoca u Bproctepa.

56. [1BoinHOe nydenpenomneHue. VickyctBeHHas onTuyeckas aHM30Tponus.

57. MornoweHne ceeTa. 3akoH byrepa-flambepTa.

58. TennoBoe n3ny4eHne 1 ero xapakTepucTnkn. 3akoH Knpxroda.

59.3akoH CredpaHa-bonbumaHa. 3akoH cmelweHns BuHa.

60.I'vnoTe3a NMnaHka. ®opmyna lNMnaHka.

61.PoToadhhekT.3akoHbl POTOIdEKTA.

62.YpaBHeHWe DiiHwWTelHa ons BHeWHero ooToaddekTa.

63..0nbITol Jlebenesa. [asneHue ceeTa.

64.BonHoBoe 06bsicHeHWE faBNeHUs cBeTa.

65.KBaHTOBOE 06BACHEHWE OaBNEHNS CBETA.

663ddekT KomnToHa.

67.KopnyckynsipHO-BONHOBOW Ayannam CBOWCTB BelwecTsa. Popmyna ne bponns.
68.CooTHoweHne HeonpeaeneHHocTen. CneacTsus N3 COOTHOLEHWI
HeonpeneneHHoCTeNR.

69.BonHoBas oyHKLMSA N ee CTaTUCTUYECKMIA CMbICH.

70.061wwee ypaBHeHue LLpennHrepa. YpaeHeHue LpeanHrepa ons craumoHapHbIX
COCTOSHWIA.

71. MprHUMN NPUYNHHOCTM B KBAHTOBO MEXaHWKE.

72.CeoboaHas yactuua.

73.Hactmua B onHOMEpHOW NPSIMOYroNbHOM " MOTEHLUMaNbHON sme”.

74. TpoxoXaeHre 4acTuLlbl CKBO3b NOTEHUMANbHbIA Hapbep. TYHHENbHbIA 3¢EKT.
75. KBaHTOBBI rapMOHNYECKNIA OCLUNNATOP.

76. MNMocTtynaTtbl bopa.

77. OnbIT ®paxka un Nepua.

78. ATom Bogopoga no bopy: ctaunoHapHble opbuTbl, SHEPTUS, CNEKTP U3NYHEHNS.
79. AToM BOLOPOJA B KBAHTOBOM MEXaHWUKe: KBAHTOBbIE YMCNa, CNEKTP N3NyYeHus,
npasuna otb6opa, CrvH aNeKTPoHa.

80. OnbiT WTepHa n Mepnaxa. CnvH anekTpoHa. CNMHOBOE KBAHTOBOE YACHO.

81. MNpuHUMN HEPa3NMYUMOCTU TOXAECTBEHHbIX YACTUL,. DepMUOHbI 1 HO30HbI.

82. MpuHuwmn Maynu. PacnpeneneHne anekTpoHOB B aTOME MO COCTOSAHNSAM.

83. Nepuognyeckas cnuctema anemeHToB MeHgeneesa.

84. BbiHy>XAeHHOe nany4yeHue. NpuHumn getanbHoro pasHosecusi. dopmyna lNMnaxka
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85. INasepbl

86. OneMeHTbl KBaHTOBOW CTAaTUCTUKM.

87. DHepreTuyeckne 30HbI B KpucTtannax. PacnpeneneHue anekTpoHoB No
SHepreTnyecknM 3oHam. BaneHTHas 3oHa 1 30Ha nposogmmocTn. Metannb,
ON3NEKTPUKN 1 NONYNPOBOLHUKN.

88. MonynpoBoaHWkn.CobCTBEHHAS 1 NpUMECHas NPOBOAMMOCTb MONYNPOBOAHMKOB.
89.0cHOBHbIE CBONCTBA U CTPOEHME Sapa.

90.2Heprus ces3mn s0ep.

91.4nepHble cunbl.

92.PagmnoakTMBHOCTb . Buabl pagnoakTMBHOro U3nyvyeHms.

93. dyHOamMeHTanbHbIE B3aMMOOERCTBUS.

94. OneMeHTapHble YacTuLbl.

6.4 MeToounueckne matepuanbl, onpeaensitolme npouenypbl OLLeHUBaHNS 3HaHUIA, YMEHUN, HaBbIKOB 1 (UNN)
onbiTa pesaTeNlbHOCTU, XapaKTepu3yoLLLMX aTanbl hopMUpoOBaHUSA KOMMNETEeHLUN

B KDY peiictByeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKN 3HaHWUIA obydatowmxcsi. CyMMapHo no ancumninHe (Moaynio)
MOXHO nony4nTtb Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekywas paboTa oueHneaeTcs B 50 6annos, ntToroeas
goopma KoHTpons - B 50 6annos.

Insa 3ayéra:

56 6annos 1 bonee - "3a4TeHO".

55 6annos n MeHee - "He 3a4TeHO".

[ins ak3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos - "xopouwo".

56-70 6annos - "ynoBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HAHWUN, YMEHUIN, HAaBbIKOB U (UK) onbiTa Ortan | KonnuectBo
KOHTpONs OefATeNbHOCTHU, XapaKTepU3yoLLLUX 3Tanbl OPMUPOBaAHNA KOMMNETEeHLUA 6annos
CemecTp 2

TekyLLUA KOHTPONb

MucbmeHHoe  |OB6yyarowmecs NonyyaoT 3a4aHNe NO OCBELLEHMIO ONPeaenEHHbIX TEOPETUYECKNX
JomatuiHee BOMPOCOB MK peleHno 3aaad. Pabota BeINONHAETCS NMCbMEHHO AoMa U 1 20
3anaHvie cnaérca npenogasarento. OLeHMBalOTCS BNaAeHNe Matepuanom no teme
paboTbl, aHANNTUYECKUE CNOCOOHOCTU, BNaLEHNE METOAAMM, YMEHNS 1 HaBbIKY,
HeobXoaouMble ANS BbINOMHEHNS 3a0aHNIA.

YCTHbI onpoc |YCTHbI ONpoc NPOBOAMNTCS HA NPaKTUYecKnx 3aHsaTuax. Obyyatowmecs
BbICTYNAOT C AOKIaAaMu, COOBIEHNSIMU, LOMONHEHNSIMW, YHaCTBYIOT B 2 30
OMCKyccun, oTBeYatoT Ha Bonpockl npenogasatens. OueHnsBaeTcs ypoBeHb
LOMalHel NoAroTOBKM MO TeMe, CNOCOBHOCTb CUCTEMHO W NOTMYHO U3naratb
Mmartepuvan, aHanm3nposaTtb, POPMyN1pPoBaTb COBCTBEHHYIO MNO3MLIMIO, OTBEYATb
Ha AOMONHUTESNbHbIE BOMPOCHI.

3auert 3a4€T HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMUS OUCLMMINHDI. 50
Obyuatowmiica nony4aeT Bonpoc (Bonpochkl) nnbo 3anaHue (3afaHuns) n Bpems Ha
MOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MM KOMMbIOTEPHOA
gopme. OueHrBaeTcs BNageHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CMOCOBHOCTb NPUMEHSTb HYXHblE 3HAHWS, HABbIKW 1 YMEHUS NMPW aHannse
NPOBNEMHbIX CUTYyaLMA N PELIEHNN NPAKTUYECKMX 3a0aHWIA.

CemecTp 3
TekyLLUA KOHTPONb
MucbMeHHoe  [Obyyarolwmecs nonyyatoT 3a4aHUE MO OCBEWEHNIO ONPELENEHHBIX TEOPETUYECKMX

JLomauHee BOMPOCOB WKW pelleHmnio 3a8ay. PaboTta BbINONHAETCS NMCbMEHHO OOMA U 1 5
3anaHve cnaétcs npenopasatento. OUeHNBAOTCSA BNaAEHNE MATEPUANIOM NO TEME
paboTbl, aHANNTNYECKME CMOCOBHOCTH, BNafeHUe METOAAMM, YMEHNS U HABbIKW, 4 5
HeobxoLMMble AN BbIMNOMHEHWS 3a0aHWA.
NabopaTopHble |B ayanTopum, OCHALLEHHO COOTBETCTBYIOWMM 060pyLoBaHeM, obyyatowmecs
pabothi NPOBOAAT y4ebHbIe 3KCNEPUMEHTHI U TPEHVPYIOTCS B MPUMEHEHMU 2 20

NPaKkTUKO-OPUEHTMPOBAHHBIX TexHONornii. OLEeHMBAIOTCA 3HaHUEe MaTepuana u
YMEHVE NPUMEHSITb ero Ha NPakTWKe, YMEHWUS 1 HaBbIkK Mo paboTe ¢
o0bopyLoBaHMEM B COOTBETCTBYIOLLEN NPeMeTHO 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
OMCKyccun, 0TBEYatoT Ha BONpoCkl Nnpenodasatens. OueHnsBaeTcs ypoBeHb
LlOMalHel NoAroTOBKM MO TeMe, CNOCOBHOCTb CUCTEMHO M NOMMYHO U3naratb 5 10

martepuan, aHann3npoBaTb, POPMyNMpPOoBaTb COOCTBEHHYIO MO3ULIMIO, OTBEYATb
Ha AOMNOHUTENbHbIE BOMPOCHI.

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 ¢
npasoobnanatensmu;

- B NeyatHoM Buae - B HayyHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum bruneTam B COOTBETCTBUM C NMpaBunamy nonb3osaHust HayyHol 6GnbnnoTekoii.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoBoi TOUKM NpW BBEAEHNM 00yHaIOLLMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOrO KabuHeTa B cMcTeME "DNEKTPOHHbIA yHMBEpPCUTET". MpU MCMONb30BaHMM NeYaTHbIX U3LaHWA BBNNOTEYHBIN
hOHL [OMKEH BblTh YKOMMNEKTOBAH MUK 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 obyyatoulerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW U LOMONHUTENBHON y4ebHOM nnTepaTtypbl, HEO6XOAMMON A1 OCBOEHWS AUCLMMAVHBI (MOoyns),
Haxonmtcs B MNpunoxeHumn 2 k paboyeli nporpamMme AncUMnavHbl. OH NOANEXUT OBHOBEHMIO NPY U3MEHEHUW YCTOBUIA
noroeopoB K®Y ¢ npaBoobnapatensiMm anekTpoHHbIX U3LAHWA U NPU N3MEHEHUW KOMNIEKTOBaHNUS 0OHA0B Hay4Hoi
6ubnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI AUCLUMNIINHBI (MOAYIS)

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

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

WnbtowoHok A. B. durauka [SnekTpoHHbIl pecypc]: yuebHoe nocobue / A. B. nbtowoHok, M. B. Actaxos, L. A.
MoH4yapeHko. ? Mockea : MIHDPA-M, 2013. ? 600 c. ? (Beicwee obpazo-BaHue). ? ISBN 978-5-16-006556-4. -
http://znanium.com/go.php?id=397226

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

nekumn OcylLecTBASETCS NPOCYWNBAHUE Y KOHCMEKTUPOBAHME NeKUMA. HEMOHSATHBIE MOMEHTBI OTMEYAIOTCS
3apaHee.lNo OKOHYaHMM NeKkumii 3a8atTCs BONPOCk npenogasatento. [loma nponssoanTcs
LeTanbHOe N3y4YeHune nekunii 1 opMynMpoBKa NOCNEenyoWNX BONMPOCOB NPenoLaBaTento.
Mpoun3BoanNTCS N3yHeHEe PEKOMEHLOBAHHON NNTEpaTypbl MO TEME NEKLIMIA.

3AE
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Bup pabot MeTtoaunyeckue pekomeHaauum

npakTuyeckmne | Metogudeckune ykazaHus K NpoBeaeHUI0 NPaKTUYECKUX 3aHATUIA MO OU3NKE.

3aHATNS 1. Ha nepBoM 3aHATMM CTyOeHTaM npegnaraetcs nutepartypa u matepuassl B 91€KTPOHHOM BUAE Ans
rnocnenyowero NpoBeaeHNs NPakTUYECKMX 3aHATUIA 1 caMoCTosITENbHON paboTol.
2. Ha nocnenyoowmx 3aHATUAX CTYAEHTHI pPewaroT 3aiayun no NnpeactasneHHbIM TeMaM.
3. AKTUBHOCTb CTyAEHTOB MooLpsieTcs npenonasarensm bannamu.
4. CymMMapHblii 6an, KOTOpbIA BbICTABNSIETCS CTYAEHTY 3a NPOBEAEHNE NPaKTUYECKMX 3aHSITURA,
cknapblBaeTcsl U3 6anno., BbICTaBIEHHbIX 33 MNOCELWEHWEe 3aHSATUI 1 aKTUBHOE y4acTue CTY4EHTOB B
NPOBeAEHNN 3aHATUIA.
MeToanyeckue ykasaHusl K caMOCTOSTENbHON paboTe CTyaeHTOoB
1. CTyAeHTbl N3yyatoT MeToamyeckmne nocobus, HanucaHHble NpenoaasaTensiMmn Kagenpbl OU3NKN.
2. CTyLeHTbl n3yyaloT peKOMEHIOBaHHy0 nuTepaTypy, koTopas npencraeneHa B 4.10.

nabopaTopHble| MeToanyeckne ykasaHus K BbiNofHEeHUo nabopaTopHbix paboT no cnsmke.

paboTbl 1. Ha nepBoM 3aHSATUM CTyLEHTbI pacnpeaensoTcs B bpuranpl no 2-3 4enoseka Ans BbIMOAHEHNUS
nabopatopHbIx paboT, U M onpenenseTcs nepeyeHb BbINONHSEMbIX paboT U3 NPEACTaBNEHHOrO
Bbiwe (4.2) cnucka.
2. Mepep BbiNonHeHneM nabopaTtopHol paboTbl CTyAEHTbI AOMXKHbI U3Y4NTb METOLNYECKME YKA3AHWS
K nony4eHHbIM nabopaTopHbIM paboTam LSt FPaMOTHOIO WX BbINONHEHUS
3. HenocpenctBeHHO nepen BoiNofHeHEM nabopaTopHoi paboTbl CTYAEHTbHI NIPOXOAST ONPOC MO
BbISICHEHMIO CTEMNEHU X NOArOTOBNEHHOCTM K BbIMONHEHUIO NabopaTopHoi paboThl ¢ MOCNEDYOWMM
LLOMYCKOM.
4. B cnyyae porycka CTYOEeHTbl , UCMOMb3ys METOAMYECKUE YKA3aHUS, LONXHbI BbINONHWUTb
npeLcTaBneHHyo nabopatopHyto paboTy 1 nokasaTtb NPernoaaBaTternto NofyyeHHble
3KCNepVMEHTaNbHbIE faHHbIE.
5. Cnegytowmii aTan - HanncaHne oT4eTa no AaHHoi nabopaTtopHoit paboTe.
6. B panbHewweM OaHHbIA 0TYET NpeacTaBmTb Npenonasarenio v 3amnTuTb.
7. B 3aBMCUMOCTM OT 3HaHWI CTyeHTa NpenoaasaTtenb BuicTaBnseT 6ann 3a jaHHyo paboTy.

camocTosl- | B cBoboaHoe oT y4ébbl BpeMsi Npon3BOAMTCS LeTalbHOe N3y4YeHue nekunin u opMynmpoBka
TenbHas nocnenyowmx BONPOCOB npenomasatento. Npon3BoanTcs N3y4eHne PeKoMeH40BaHHOM NuTepatypbl

pa60Ta no TeMe nekuuni. I/I3yqa+0Tc9 JOMOoNHUTENbHbIE pa3nenbl PU3nK1, pekoMeHayeMble npenonasaTtenieM.
I'Iposonmcsa aHanma nayvyaeMbix oU3nN4ecknx 3aKOHOB. CDOpMyl'II/Ipy}OTCH BOMPOCHI. 3a4aBaeMble Ha
nekunsx.

nMcbMeHHoe | B KoHue 2 cemecTpa no temam "®Pusmdeckne ocHoBbl MexaHuku. MonekynsipHas
JomawHee | domsmka. TepmoanHamuka. " NoAroTosneHbl BapuaHTbl 3a8a4. CTyAeHTbl N0 3TUM

3apaHve BapvaHTam OOMXHbl PeWwnTb AoMa 3TV 3a4a4m U B NMMCbMEHHOM BUAE CoaTb
npenonasatento. B 3 cemecTpe npeaycMOTpeHbl 2 TakmMx AOMALIHMX MUCbMEHHbIX
3apaHnsa. OgHo oxeaTbiBaeT Matepman "9nekTpoctatnka. SneKTpu4eckmin ToK.
OnekTpoanHamuka. ". [lpyroe oxsatbiBaeT MaTepuan "BonHoBas n KBaHTOBas onTuka.
OcHOBbI KBAHTOBOW MexaHukn. Pusnka atoma 1 TBepnoro tena. Puauka agpa um
3/leMeHTapHbIX Yactuy".

YCTHBbI ONpoc | YCTHbIA onpoc NpoBOAUTCS Ha NpakTUYeckux 1 nabopaTopHbIX 3aHSTUSIX. B KOHLE npakTnyeckmx
3aHATUIA NO KaX40M PaCCMOTPEHHON Ha NeKuMu Ny NpakTuke TeMe 3a4atoTcs 3apaHee
paspaboTaHHble BONPOCHI, HA KOTOPbIE CTYAEHTbl AONXHbI AaTb

nMCbMeHHbI oTBeT. Ha nabopaTopHOM NpakTuKyMe TakXe MMetoTcsl Habopbl BOMPOCOB Mo TeMam
Kax o n3 nabopaTtopHbix paboT, Ha KOTOPbIE CTYAEHTbl TakXe LOMXHbI AaTh NMUCbMEHHbI OTBET.
STU OTBETbI OLIEHNBAIOTCS.

3aver 3ayeTt NpoBOAUTCS BO 2 CEMECTPE NO Temam "Puanyeckme 0CHOBbI MEXAHWIKMW.
MonekynsipHas cousunka. TepMmoanHammka " 1 HanpasieH Ha KOMMNIEKCHYIO NPOBEPKY
OCBOEHUS AMCUMNANHBIL. 3a4eT NPOBOAUTCS B YCTHOW uUnm cpopme no bunetam, B
KOTOpbIX CoAep>XaTcs BONPOCHI (3a4aHunsi) No BCEM NPONAEHHbIM TEMAM.
Obyuatowemycs naétcs BpeMsi Ha noarotoeky. OUeHVMBAETCS BNaAEHE MATEPUANIOM,
€ro CUCTEMHOE OCBOEHME, CMOCOBHOCTb NMPUMEHSITb HYXXHbIE 3HAHUS, HABLIKU 1
YMEHUS NPV aHanmae NpobneMHbIX CUTYyaLWiA U PeLleHNI NPaKTUYECKMX 3a0aHWA.
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Bup pabor

MeToaouyeckme pekomeHoauum

3K3aMeH

Ok3aMeH npoBoanTcsa B 3 cemecTpe no Temam ""OnekTpocTaTnka. SNeKTpruYecKmnin ToK.
OnekTpoamHamuka. BonHosas n kBaHToBas ontuka. OCHOBbI KBAHTOBOW MEXaHWKMU.
®dunamka atoma u TBepaoro tena. Pusnka aopa v anemMeHTapHbIX Yactul " 1 HanpasneH
Ha KOMMNEKCHYIO NMPOBEPKY OCBOEHMUS ONCLUMMNIMHBLL. DK3aMeH MOXET NMPOBOANTLCS B
YCTHO doopMe no buneTtam, B KOTOPbIX COAepXaTcs BONPOCH! (3aaHuns) No BCEM
npoaeHHbIM TeMaM. KpoMe TeopeTnyeckrx BonpocoBs B bunete MoryT ObiTb 1 3a8a4u.
Mpw npoBefeHNM NMCbMEHHOTO 3Kk3aMeHa B bunete npenctaeneHsl 10 3apav,
0OXBaTblBaOLWMX PACCMOTPEHHbIE TEMbI. B cnyyae nposegeHus ak3ameHa B
KOMMbIOTEPHOI hopMe npeanaraeTcsl HAbop TECTOB, HA YaCTb U3 KOTOPbIX
HeobxoauMo BbIbpaTb NPaBUIIbHBIA OTBET U3 psAa NPeaNoXeHHbIX, a Apyras 4acTb
npencraenset coboi 3aaaym, KOTopble HEOBX0AUMO PELNTL U NPEACTaBUTb
ak3ameHatopy. Obyyarowemycs 0aétcs BpeMs Ha Noarotoeky. Hezasucumo ot oopmel
NnpoBedeHNs aK3aMeHa OLeHUBAaEeTCs BnageHne MaTepranom, ero CUCTeMHoe
OCBOEHWE, CMOCOBHOCTb MPUMEHSITb HYXHblE 3HAHWS, HABbIKW 1 YMEHUS NPY aHannse
NPO6NEeMHbIX CUTYyaLIMA N PeLIeHNN NPaKTUHECKMX 3a0aHWiA.

10. NMepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOMMIM, UCMOJb3YEeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/lbHOro
npouecca no gucuuniavHe (Moayno), BKalouYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyeit nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYECcKon 6a3bl, He0OX0AMMOW AN OCYLUEeCTBNeHus o6pa3oBaTe/ibHOro
npouecca no aucuunnuHe (Moayno)
MatepuanbHo-TexHN4YeCKoe obecneyeHne 06pas3oBaTenbHOrO NpoLecca no JUCLMMIMHE (MOYNio) BKIIOYAET B cebs
crneyowme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITeNbHOM PaboThl 0OYYaIOLWMNXCS, YKOMMIEKTOBaAHHbIE CreLmnannanpoBaHHoi Mebesnbio (CToMbI 1
CTYNbS) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHMUS K ceTn "VIHTepHeT" 1 obecriedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun 4Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CMELManM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 npuHTEp ONs pacnedyatky pa3naToyHbiX MaTepuanos.
MynbTumMeouiiHas ayautopums.

KomnbloTepHbIi knacc.

CneumanusmpoBaHHas nabopartopus.

CneuvannsmposaHHas nabopaTopus.

CneumnanusmpoBaHHas nabopartopus.

12. CpencrtBa apanTtaumm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXCcsi MHBaNWA0B U AL, C
OorpaHU4YeHHbIMU BO3MOXHOCTSIMA 34,0POBbSI

I'Ipvl Heobx0aMMoCTh B o6pa305aTean0M npouecce npuMeHATCAa cnegytowme Metonbl U TEXHONOrnu, obneryatouime
BOCMpUATME UHPOopMaLUK o6y'-|a+ou1|/|M|/|o;| nHBanngamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LS €0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NOMb30BaTENEN;

- CO30aHNEe KOHTEHTAa, KOTOprVI MOXHO NpencTaBuTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMmoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCcTa n |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeETb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHne BO3MOXHOCTEW Ais 06y4atowmxcs BOCIPUHUMATL OLHY U Ty XXe MHPOPMaLMIO U3 PasHbIX NCTOYHIMKOB -
HanpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMU CyXa NOMyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -

ayamanbHo;

- NpuMeHeHne NporpamMmmHbIX CpencTs, obecneyvmBaolLnX BO3MOXHOCTb OCBOEHMS HABLIKOB 1 yMeHVII7I, popmMmpyeMbix
OUCUMMNININHON, 3a CYET aNnbTePHATUBHbIX CI'IOCO6OB, B TOM 4ucne BnpTyalibHbIX na6opaTop|/||7| N CUMYNAUNOHHDIX

TEXHONOIMIA;

- NMPUMEHEHWE OUCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmyHbIX
POPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

CtpaHunua 26 13 29.
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- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang opraHnsaumm oopM TEKYLLEro 1 NPOMEXYTOYHOro
KOHTPONA;

- YBENNYEHME NPOLOMXKNTENIbHOCTU caa4m oby4atolwmMcst UHBANULOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
30p0Bbs DOPM NMPOMEXYTOYHON aTTeCTALMMN MO OTHOLWEHMIO K YCTaHOBNEHHOW MPOAONXUTENBHOCTY UX CHAYN:

- NPOAOIXXUTENIbHOCTU CcOoa4n 3a4€Ta UM sK3aMeHa, nposoaonMoro B NUCbMEHHON oopme, - He 6onee 4eM Ha 90 MUHYT;

- NMPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6oree 4yeM Ha 20 MUHYT;

- NPOLONXMNTENBHOCTU BbICTYMEHNS 0ByyatoLerocs Npu 3awmTe KypcoBoi paboThl - He 6onee Y4em Ha 15 MUHYT.
Mporpamma cocTtaBneHa B cooTBeTcTBUM ¢ TpeboBaHuaMu GIrOC BO 1 yyebHbIM nnaHom no HanpasneHuto 23.03.01

"TexHonorna TpaHcnoPTHbIX MPOLECCOB” 1 NPoduo NOAroToBku "OpraHn3aums Nepeso3ok U ynpaBneHne Ha
aBTOMOBUIBLHOM TpaHcnopTe".
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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

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

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:

1. CaBenbes W. B. Kypc 0bweii douanku [TekcT] = A Course in general pfysics. T. 1, MexaHu-ka. MonekynsipHas cousvka:
B 3-x Tomax / W. B. CaBenbes. - CaHkT-leTepbypr: MNaHb, 2011. - 432 ¢. ak3. 100

2. CaBenbes W. B. Kypc obweit gousmkn [TekcT]. T.2: SnekTpmyecTBo 1 MarHetnaM. BonHbl. Ontuka. - 10-e u3g., cTep.. -
CIM16. : NaHb, 2008. - 496 c. : un. - (Y4ebHukn ons sy3os. Creu. nut.). - ISBN 978-5-8114-0631-9. ak3. 31

3. Casenbes W. B. Kypc obweit consmku [TekcT]. T. 3, KBaHToBas ontuka. ATomHas cpusmka. dursuka 1Bepaoro tena.
Ddu3rka aTOMHOro AAPa U ANEMEHTAPHbIX YacTuL: y4ebHMK ans By3os: B 3 1. / U. B. Caeenbes. - CaHkT-lNeTepbypr:
Nanb, 2008. - 320 c. ak3. 98
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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 0by4eHus: o4Hoe

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.

YyebHo-meToamYeckas nutepatypa ons LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR cncTeme
"KOHCYnbTaHT cTyAeHTa", LOCTYN K KOTOPOi NpeaocTasneH obyyatowmmes. MHoronpoguibHbIi 06pas3oBaTtenbHbli
pecypc "KoHcynbTaHT cTyaeHTa" sBnsieTcs anekTpoHHon 6ubnuoteyHolt cuctemoii (36C), npesocTaBnstowein AoCTyn
yepes cetb VIHTepHeT Kk y4ebHo nnTepaType 1 [ONONHUTENbHBIM MaTepuanam, NpuodpPeTeHHbBIM HA OCHOBAHMU NPSMbIX
LOroBopoB ¢ npaBoobnanatensimu. MoNHOCTbIO COOTBETCTBYET TPebOoBaHNAM doefepanbHbIX FOCy AapCTBEHHbIX
06pasoBaTte/bHbIX CTaHAAPTOB BbiCWEro 06pa3oBaHUs K KOMNNEKTOBAHWIO BUBNNOTEK, B TOM YACIE ANEKTPOHHbIX, B
YyacTtn oopMUPOBAHNS POHOOB OCHOBHOW W AOMONHUTENBHOW NUTEpaTypbl.
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