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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. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM

CrpaHnua 2 n3 17.
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Mporpammy oucuunnuHel paspabdoTan(a)(n) npodgoeccop, A.H. (ooueHT) EpemuHa P.M. (Kadhenpa obuiein consmku,
OtneneHve cunaukm), RMEremina@kpfu.ru ; npodpeccop, a.H. (npodpeccop) Puwman A.N. (Kacbenpa obuuein craukm,
OtneneHve comaunkn), aif@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOn BO

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLuun npuobpeTaeMor KOMNETEHLUN
OriK-1 CNOCOBHOCTbIO aHaNM3MPOoBaTb PU3NYECKNE SIBNIEHNS U MPOLIECCHI A4J1S pelleHns

npogoeccnoHasnbHbIX 3a4a4

OrlIK-3 CNOCOBHOCTLIO MPUMEHSATb NONOXEHNS SNEKTPOTEXHUKM, INEKTPOHNKMN U
CXEMOTEXHMKW ONS peweHns npodoeccnoHanbHbIx 3aaad

Obyqarowmitcs, OCBOMBLWNIA AUCLUUNANHY (MOSYb):
JonxeH 3HaTb:

-don3nyeckmne OCHOBbI SABJIEHUI, CBA3AHHbIX C ATOMApPHO-KOPNYCKYNAPHbIM CTPOEHNEM BELLECTBA,

-OCHOBHbIE KJTACCUYECKME N COBPEMEHHbIE 9KCMepMeHTaNbHbIe peaynbTaTbl B 06/1acTh TEMNOBLIX SABNEHWUIA, SIBNIEHNIA
rnepeHoca, pasoBbIX NepPexonos;

-OCHOBHbIE 3aKOHbl TepMOANHAMUKKN, METOObl TEPMOONHAMUNYECKOro N CTaTUCTNYECKOro onncaHnsa MHOro4aCcTtu4HbIX
CUCTEM;

-NPUHUMNbI paboTbl U YCTPONCTBO COBPEMEHHOI SKCNEepUMeHTanbHOM annapaTypbl 4Ns UCCNenoBaHNS TEMNOBbIX
SBNTIEHVI, SIBNEHNA NepeHoca, d0as3oBbiX Nepexonos.

JonxeH ymeTtb:

-NPUMEHSATb PU3NYECKNE METOAbI K OMUCAHUIO SBNEHUIA, CBS3AHHBIX C aTOMapPHO-KOPNYCKYNSPHLIM CTPOEHMEM
BELLECTBA;

-UCMonb30BaTb METOObl (PUINYECKUX nccnenoBaHuii;

-ycTaHaBNMBaTb B3aUMOCBSI3b (PU3NHECKIMX SBIEHWI C APYrUMK pasaenamu ousnku, n ocobo, B NorpaHnyHbIX
0bnacTsx - U3NYECKOl XUMUN 1 XUMUYECKON COU3UKN;

-ncnosib30BaTb COBPEMEHHbIE 06paaoBaTeanb|e 1 MHJOPMALIMOHHbIE TEXHONOruK Ang an|06peTeva HOBbIX 3HAHWUI

JlonxeH Bnanetb:

-HaBbIKaMN PacYeToB B paMKax TEPMOANHAMUYECKOr0 1 CTATUCTUHECKOrO METOA0B ONUCAHUS;
-HaBblkamMmn paboTbl ¢ NpocTeilen N3MepuUTeNbLHON anmnaparypoil;

-HaBblkamMn paboTbl ¢ y4eOHOW 1 Hay4YHOW NMTepaTypoi.

JonxeH 0eMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTb:!

- K pelleHmnio 3aa4, CBA3aHHbIX C aTOMapHO-KOPMYCKYNSAPHbLIM CTPOEHNEM BelliecTsa

- 3KCMNyaTMpPOBaTh COBPEMEHHYIO (PM3NYeCcKyo annapatypy 1 obopyaoBaHvie

- paboTaTb C COBPEMeHHbIMU 06pa30BaTENbHLIMU 1 MHGOPMALIMOHHLIMA TEXHONOrMSIMU

2. Mecto aucuunnuHbl (Moayns) B cTpyktype OIMOIM BO

HaHHas gncuunnuHa (Mogynb) BkAoYeHa B pasgen "B1.5.14 OucumnnvHbl (Mogynm)" OCHOBHOW NPOGECCUOHANBHON
obpaszosatenbHoi nporpammbl 10.03.01 "MHdpopmMaLmoHHast 6e3onacHocTb (Be3onacHOCTe aBTOMaTU3UPOBAHHbIX
cucTtem)" n oTHocuTcs K 6a30Boit (06LWeENPOgECCUOHANBHOM) YacTu.

OcBauBaetcs Ha 1, 2 kypcax B 1, 2, 3 cemecTpax.
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3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYeCcTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUI) U HA CAMOCTOSAITENIbHYIO
paboty obyuaromxcs

Obwas TpyL0eMKOCTb AUCLMMAUHBI COCTaBNSET 6 3a4eTHbIX(ble) eanHuL(bl) Ha 216 yaca(os).

KoHTtakTHasi paboTa - 118 yaca(oB), B ToM 4ncne nekumm - 100 yaca(oB), npakTnyeckme 3aHsTus - 10 yaca(os),
nabopaTtopHble paboTbl - 8 Yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 Yaca(os).

CamocTosiTensHas paboTta - 62 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS AUCLUMANHBI: 3a4eT B 1 ceMecTpe; 3a4eT BO 2 CeMecTpe; 9K3aMeH B 3 ceMecTpe.

4. CopepXxaHue OUCLUNNUHbI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMnyeckmx yacos v BuaooB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHE (MOOYNI0)

Buabl 1 yacbl
KOHTaKTHOW paboTbl,
Pasnenbl pucumnanHbl / MX TPy A0EMKOCTb CamocrosiTenbHas
N Moayns Cemectp (B yacax) paborta
MpakTuueckmellabopaTtopHble
Jlekumm 3aHATUA pab6ortbl
Tema 1. BeegeHue lNpenmet u
1. MeToabl PU3NKN. 1 2 0 0 2
5 Tema 2. KnHematumka matepuanbHow 1 5 y 1 5
" |TO4KM 1 TBEPOOro Tena.
3 Tema 3. nHamudeckuin meton 1 > 1 1 2
" lonucaHnsa MeXaHN4Yeckmx CUCTEM.
4 Tema 4. 3akoHbl COXpaHeHns B 1 > 1 1 5
MexaHuke.
5 Tema 5. OCHOBbI MEXAHUKU 1 > 1 1 5
" labcontoTHO TBEPOOro Tena.
Tema 6. OCHOBbI MEXaHWKM
6. XWIOKOCTEN N rasos. 1 2 0 1 2
Tema 7. Ctatmctuyeckoe onucaHmne
7. SABNEHUN. 1 2 0 0 2
8. Tema 8. TepmoanHammyeckunin Mmetog. 1 5 y 1 y
Tema 9. PeweHve 3agay no
9. |KBa3McTaTU4ECKMM U3onpoLeccam B 1 4 2 0 1
noeanbHbIX ras3ax.
Tema 10. MexmonekynspHoe
10. B3anMo4encTeume. 1 2 0 0 1
Tema 11. PeanbHble rasbl u
1. XUOKOCTK. 1 2 1 1 2
12.[Tema 12. Teepable Tena. 1 2 0 0 1
13.[Tema 13. da3osble nepexombl. 1 4 1 0 1
14.[Tema 14. lNMpoueccel nepeHoca. 1 2 1 1 1
Tema 15. 3akoH KynoHa.
15.|HanpsXeHHOCTb aneKTprnyYecKoro 2 2 0 0 1
nons. Teopema Maycca.
Tema 16. MNMoteHunan. Ceasb
16.[noTeHumnana n HanpsXXeHHOCTH 2 2 0 0 2
9NEeKTPOCTaTNYECKOro Mons.
Tema 17. [MpoBOAHMKM B
3NEKTPUYECKOM none.
17. OnekTprnyeckas eMKOCTb. QHeprmg 2 2 0 0 2
3apsXKeHHOro KoHAeHcaTopa.

AEKTPOHHBH
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Paspenbl AUCLUANINHBI /
Momyns

CemecTp

Buabl un yachbl
KOHTaKTHOW paboThbl,
MX TPYOO0EMKOCTb
(B yacax)

Nlekuunmn

MpakTuyeckme
3aHATUSA

NabopatopHble
paboTbl

CamocrosiTenbHas
paborta

18.

Tema 18. SnekTpnyecknii ANMoNbHbIA
MOMeHT Nonspunsaunst 4ManeKTprKoB.
BekTop anekTpnu4eckoro CMeLeHuns.
Lunanektpuyeckas BOCNPUNMYMBOCTb
N ouanekTpuyeckas NpoHMLAEMOCTb
cpenbl. Buapl omanekTprkos.

19.

Tema 19. MoCTOAHHbLIN
NeKTpmyeckuin Tok. 3akoH Oma.
OnekTpoasmxyuwas cvna. lNpasuna
Kupxrodpa. 3akoH Oxoyns-IleHua
NS yqacTka uenu.

20.

Tema 20. SnekTpU4eCcKmii ToK B
rasax, anekTponurax,
9/1eKTpoBakyyMHble Npubopsl.
Vckposoii paspsa, Tnetowmnii paspsa,
KOPOHHbIN paspsa.

21.

Tema 21. Tepmoanc. Tepmonapa,
aBneHns 3eebeka, MenbTbe,
Tomcona. [NonynpoBogHWKM n- 1 p-
T1na. NMonynpoBOAHMKOBbIA AnoL,
6unonsipHble TPaH3NCTOpPbI.

22

Tema 22. NocTOSAHHOE MarHUTHOE
none. 3akoH brno-Casapa-/lannaca.
CunoBsble NMHUM MarHUTHOrO MONSs.
MarHutHbllA gunonb. MomeHT cun,

’ J],eVICTBy}OLIJ,VIX Ha BUTOK C TOKOM B

0AHOPOLHOM MarHWTHOM Morne.
HamarHnyeHHocTb.HanpsxxeHHOCTb
MarHUTHOro Mons.

23.

Tema 23. MarHuTtHas
NPOHNLAEMOCTb, MarHUTHas
BOCMPUNMYNBOCTb. MarHeTuku.

24.

Tema 24. 'HOyKTUBHOCTb,
COMPOTMBNIEHME N EMKOCTb B LIENSX
NepeMeHHOro Toka.
MocnenosatenbHbl 1 NapannenbHbIi
KonebaTenbHble KOHTYpa.

25.

Tema 25. JoBpPOTHOCTb, IEKPEMEHT
3aTyxaHus. CeoboaHble,
3aTyxatowme, BblHYXOeHHbIe
konebaHus B konebaTenbHOM
KOHType.

26.

Tema 26. Pe3oHaHC TOKOB 1
HanpsxeHuin. TpaHcgopmaTop.
OPPEKTUBHbBIE 3HAYEHUS TOKA U
HanpsXXeHus B Lensx NnepeMeHHoro
TOKA.

27.

Tema 27. YpaBHeHVe nNiockon
39NEeKTPOMarHUTHOW BOMHbI, BONHOBOE
ypaBHEHue.

28.

Tema 28. CeoiicTBa
3NEeKTPOMarHMTHbIX BONH. BekTop
YmoBa- MNonHTuHra. SdodpekT Xonna.

29.

Tema 29. Passutue npencraesneHni o
npvpoge ceeTta. 3akoHbl
reoMeTpmyeckom onTmukun. Xon ny4den
B Npuame.

CrpaHnua 513 17.
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Paspenbl AUCLUANINHBI /
Momyns

CemecTp

Buabl un yachbl
KOHTaKTHOW paboThbl,
MX TPYOO0EMKOCTb
(B yacax)

Nlekuunmn

MpakTuyeckme
3aHATUSA

NabopatopHble
paboTbl

CamocrosiTenbHas
paborta

30.

Tema 30. HTepdepeHums. Ycnosus
HabnoaeHMs MakcuMyMa U MUHUMYMa
ocseleHHocTu. WnpurHa
NHTEPdEPEHLIMOHHON NONOCHI.

31.

Tema 31. Monockl paBHOro HaKNoHa u
PaBHOW WKpWHbL. JnuHa
korepeHTHocTh. Konbua HbtoToHa.
Bunpuama dpeHens.

32.

Tema 32. Oudppakumns ®peHens.

33.

Tema 33. Oudppakumns
®dpayHrodepa.

34.

Tema 34. NMongapusauus.

35.

Tema 35. UHTepdepeHuns
nonsapun3oBaHHOro ceeta. BpaweHue
MNOCKOCTU nonapmnaaumn. 3akoH
dapages.

36.

Tema 36. Oucnepcus. 3akoH Koww.
AHoManbHas 1 HopmanbHas
ancnepcus. dopmyna
NopeHua-JlopHeua.

37.

Tema 37. Tennosoe n3ny4eHwve.
WcnyckartenbHas u nornowarenbHas
CnocobHOCTW HarpeToro Tena.

38.

Tema 38. OnTuyeckune cnekTpsbl.
O606weHHas cpopmyna banbmepa.
Mogenb atoma Bopa.

39.

Tema 39. YpasHeHue WpeaunHrepa.
YacTtuua B 0AHOMEPHOW SMe.
dun3nyecknii CMbICN BONHOM
doyHKUMK. 'MaBHOE KBAHTOBOE YNUCHO.
CoOTHOLLEHNE HEONPEAENEHHOCTH
elizeHbepra.

40.

Tema 40. BonoponononobHble
atombl. MpuHumn Maynu.

41.

Tema 41. PeHTreHOBCKOE TOPMO3HOE
N XapakTepucTuieckoe n3ny4yeHus.
doToappekT. BHYyTpEHHUI nnu
BEHTENbHbIN POTO3dXEKThI.

42.

Tema 42. dakTop NlaHge. Ceasb
Paccen-CayHgepca. j-j cBs3b.
HOPMarbHbIE N aHOMAbHbIN
appekTbl 3eemaHa.

43.

Tema 43. PaonoaktuBHoCTb. Buapl
paavMoakTUBHOrO pacnaga.
TepmosanepHbIA CUHTES.
VckyccTBeHHas paamMoakTUBHOCTb.
ATOMHbIE cTaHUMN.

44.

Tema 44. SnemeHTapHbIe HYacTuLbl.
3aKkoHbl cCoXpaHeHus 6aproHHOTo U
NEenToHOro 3apaaos. Nsotonnyeckui
CMVH.

45.

Tema 45. OnekTPOHHbI
napamarHuUTHbIA pe3oHaHCc. S aepHbii
MarHUTHbIV pe3oHaHC. S aepHbIi
ramma pe3oHaHc.

CrpaHnua 6 n3 17.
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Buabl un yachbl
KOHTaKTHOW paboThbl,

Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
flexumm 3aHATUSA paboTbl

Tema 46. PamaHoBckoe
cnektpockonusi. KonebatenbHble 1
46.|BpawarenbHble cTeneHn ceobonbl. 3 2 0 0 1
Macc- cnektpockonus. MarHuTHo-
pe3oHaHcHas Tomorpadus.

Ntoro 100 10 8 62

4.2 CopepxaHue auCUUMIUHBI (MOBYNS)
Tema 1. BeepeHue MNMpepmet n metonbl U3NKW.

Mpenmet n metoabl hrsmkun. Pusmdeckue mogenu. CBoMCTBa NPOCTPAHCTBA N BpeMeHU. CUCTEMbl e AMHUL, U3MEPEHMS.
Cwncrtema CW. MoHsaTne pasmepHocTn. MeTton pasamepHocTeir. EquHnubl namepeHns paccTosHWin U BDEMEHN B CUCTEME
CW. CamocTosiTensHO: iamepeHune 60nblumx 1 Manbix PacCTOSHWI 1 BpeMeH. Pasmepsbl: 0T BceneHHol 0o atoMoB.

Tema 2. KuHeMaTuka MaTepuanbHOW TOYKU U TBEPAOro Tena.

CuncTteMbl oTcyeTa 1 cucteMbl koopanHart. MpeobpasoBaHust koopamHat. CUHXpoHM3auus Yacos. NepemeleHne,
CKOpOCTb, yckopeHue. MNpsimas n obpatHas 3agayv KMHeMaTukn. YrnoBasi CKOpPOCTb U YroBOe YCKOpEeHMe.
MpeobpasosaHusa Manunes. CnoxeHne ckopocTeii. VIHBapuaHTbl npeobpa3oBaHuii (ANnHa, UHTEPBa BPEMEHM,
yCKOpeHue).

Tema 3. lnHaMM4yeCcKun MeTon, onMcaHUs MeXxaHNM4YecKuxX CUCTEM.

Macca 1 umnynbc MaTepuanbHol ToYkK. MoHATUE cunbl 3akoHbl AnHaMukn HbloToHa. VIMMynbe cucTeMbl MaTepuanbHbIX
Touek. LleHTp Macc. YpaBHeHne OBMXeHNs LeHTpa Macc. MOMEHT UMMynbca CUCTEMbl MaTepuarnbHbIX TOYEK 1 MOMEHT
cunbl. CooTHoleHne Mexay Humu. Pabota cun. Knaccudgoukaums cun. TpeHue. TpeHue cyxoe u Baskoe. TpeHune
CKONbXEHUS, Ka4eHUs!, MOKOSI.

Tema 4. 3aKOHbI COXpaHeHus B MeXaHukKe.

3Heprl/lﬂ. KnHeTnyeckas Heprus. TeopeMa 06 N3MEHEHUN KUHETUYECKOA Heprun. MoTeHumnanbHas aHeprus. SHeprvm
B3aNMOOENCTBUS. KOHcepBaTI/IBHbIe cunbl. JuccmnatmBHble CUsbl. 3aKOHbI COXpaHeHnsa B MexaHuke. CBs3b 3aKOHOB
COXpaHeHunsa co cBoWCTBaMun NPOCTPpaHCTBA-BPEMEHN. YDaBHeHI/Ie MemepCKoro. CDopmyna Llnonkosckoro. I'Ipleepbl
NpUMeHeHNsA 3aKOHOB COXpPaHEeHUA.

Tema 5. OCHOBbI MEXaHWUKK abCONOTHO TBEepAaoro rena.

CreneHun ceoboabl TBEPOOro Tena. PasnoxeHune oBnxeHns TBEpOOoro tena Ha noctynarenbHoe n BpallartenbHoe. Yrnol
Sﬂnepa.YpaBHeHMﬂ OBNXEeHNA TBepaooro tena. KnHeTtnyeckas dHeprmn4a Teepooro tena. MomeHT nHepunn Tena. TeH3op
nHepuunn. ["naBHble OCY 1 rNaBHble KOMMOHEHTbI TeH30pa nHepuunn. Teopema F+0|7|reHca—LIJTe|7|Hepa. CgoiicTBa
rMpPOCKONoB. HyTaLI,I/Iﬂ n npeueccus. rlpMMeHeHI/ISI rMpPOCKONoB.

Tema 6. OCHOBbI MeXaHUKM XUAKOCTEN U ra3os.

Mmopocrtatuka. [lasneHne B xuakoctu n rase. 3akoH Mackans. 3akoH Apxumega. lNMnasaHue Ten. [laBneHne XnaoKoctu
n rasa. bapometpuueckas popmyna. KnHemaTtnyeckoe onncaHmue xuakocten n raszos. CtaumoHapHoe TeyeHune
naeanbHON XNAKOCTU. YpaBHeHne Diinepa n 3akoH bepHynnu. BaskocTb. ConpoTuBneHne ABNXEHUIO B XNOKOCTAX.

Tema 7. CtaTucTUUECKOe onucaHue siBNeHnN.

MaoeanbHbli ras - npocTewas Mogenb CTaTCTUYECKON cnuctembl. MUKPO- M MakpOCKONMYECKNe COCTOSAHUS CUCTEMDI.
®dnyktyaunn. NasneHue rasa. Pacnpenenenuns Makcsenna-bonbumaHna, ®epmu-Oupaka, bose-OiiHwTenHa. OcHoBHOE
ypaBHeHWe KMHeTudeckol Teopumn. Temnepatypa. PacnpeneneHve aHeprum no cteneHsm ceobombl. Ctatuctuyeckas
CyMMa COCTOSIHUI.

Tema 8. TepmoaMHaMUyeCK1A MeTOL.

MepBoe Hayano TepMoamMHaMuUKn. DyHKLMK cocTosiHus. OBpaTuMble 1 HeobpaTuMble NpoLecchl. TennoemMkocTb,
BHYTPEHHSAS 9Heprus naeanbHoro rasa. TennoeMkKocTb naeanbHoro rasa. lpoueccol B naeanbHbIx rasax . Limknuyeckue
npouecchl 1 Tennosble (xonogunbHble) MawnHbl. KMA. Lmkn KapHo v ero KM . Bropoe Havyano TepMoanHamMuku.
Teopembl KapHo. ABcontoTHas TepMoaMHaMuyeckas wkana remnepatyp. HepaseHctso Knayauyca. SHTponms.
TepMoaomHaMmnyeckoe 1 ctatucTnyeckoe TonkosaHue sHTponun. Ctatmctudeckas popmynmposka |l Havyana
TepmoamHamukn. Teopema HepHcta. TepmoanHammyeckme oyHKLMM 1 noTeHumansl. Ctatuctnyeckas cyMma COCTOSIHUI
1 TepMoAvHaMu4ecKmne noteHumnansbl.

Tema 9. PewieHue 3apay no KBasucTaTM4eCKuM unaonpoueccam B ngeajbHbiX rasax.
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PelweHue 3anay Ha n3onpouecchl B naeanbHbix rasax. Miaobapuyecknin npouecc. Msotepmuyeckmii npouecc.
WNaoxopuueckunin npouecc. AonabatHblil npouecc. YpasHeHue anuabartsl. [padouyeckoe npencTaBneHne n3onpoLeccos
B pasnunyHbIx KoopauHatax: p-V, p-T u V-T. Uuknnueckue npouecchl. PacyeT KoagodpmLMEHTOB NONE3HOro eicTans
MawwmH, paboTarowmx o PasnmMyHbIM LMKIaM.

Tema 10. MexxMonekynsipHoe B3aumoaencreue.

|/|30TeprI peanbHbIX ra3oB.. Cunbl NPUTAXEHUA N OTTANKUBAHUA MeXy MOnekynamn. Cunbl BaH-,uep-Baanbca.
MoTeHunan }'IeHHap,u,a-JJ,XOHca. XnMmmnyeckast cBs3b. XapaKTep B3aMMOAENCTBUS MOJIEKyN B radax, XnaKocTax u
TBEPObIX TENAX. Buobl XMn4eckon cBsasn: KoBaneHTHas (I'IOJ'I;IpHaﬂ N HenonspHas; obMeHHas u ,ElOHOpHO-aKLI,eI'ITOpHaSI),
MOHHas, BoAgopoAHasA N MeTal/ind4eckKas.

Tema 11. PeanbHble ra3bl 1 XuUOKOCTW.

YpaBHEHNS COCTOSIHUS pearnbHbiX ra3oB. YpaeHeHe BaH-nep-Baanbca. SkcnepuMeHTanbHble U30TepMbl
BaH-nep-Baanbca. Kputunyeckoe coctosiHue. MNpumep dhasoBoro nepexoaa ras-Xumnkoctb. TeopeTnyeckme n3oTepmbl
BaH-nep-Baanbca. MetactabunbHble coctosHUs. Kputudeckne napameTtpsl. ddpdoekT Oxoyns-TomcoHa. MeToaebl
CXMXeHunst razoB. OCHOBHbIE CBOWCTBA 1 XapakTepUCTMKM XuaKkocTei. NoBepxHOCTHOE HaTsxeHve. KanunnsipHble
aBneHwsl. NMoBEPXHOCTHO aKTUBHbIE BELIECTBA.

Tema 12. TBepable Tena.

[Mpr3HaKu KpUCTanNN4YecKoro COCTOSAHNS (aHM30TPOMMS MEXAHNYECKMX, ONTUYECKUX, SNEKTPUYECKNX, MArHUTHBbIX,
JanbHWin NopaaoK, dpasoBble nepexoabl). Tennosbie CBOWCTBA TBEPAbIX TeN. TenNoeMKoCTb, MoLeNb DAHWTEHA,
OiHwTeliHa-Nebas. Teopema Lebas. Tennosoe pacwmpeHun. CamocToaTenbHo: CUMMETPUN KPUCTaNIMYecKom
peweTkun

Tema 13. dasoBble nepexonbl.

Ddazosble nepexoabl. O6obweHHas popMynupoBska (pa3osble AvarpamMbl, yCNOBUS paBHOBECUS dhas,
TepMoAvnHammnyeckoe onucaHvne gasosbix nepexonos | u Il pona). TpoitHas Toyka. CaMoCcToATENbHO: MONUMOPCOHBIE
KpucTannmyeckue Moandukaumm u nonnmopdHble npespaltieHns. CBepxTeky4ecTb U CBEPXMPOBOAUMOCTb.
BbicokoTemnepatypHas CBepXnpoBoAUMOCTb.

Tewma 14. MNMpouecchbl NnepeHoca.

O6wee onpeaeneHve 1 BUAbLI NPoOLECCoB nepeHoca. MNepeHoc aHeprun. TennonpoBoaHOCTb. NepeHoc nMnynbea.
Bsaskoe TpeHue. NepeHoc maccbl. Auddysnsa. SMnupunyeckue 3akoHbl ans rasos. [1pouecchl nepeHoca B XUAKOCTAX U
TBEpOoM Tene. CamocTtosaTensbHO: MNMpouecchl nepeHoca B paspexXeHHbix razax. Bakyym. MonyyeHune n namepexmne
Bakyyma.

Tema 15. 3akoH KynoHa. HanpsixeHHOCTb anekTpuuyeckoro nons. Teopema Maycca.

3BakoH KynoHa. MNpuHumn cynepno3unumn. 3akoH CoxpaHeHns 3apsana. HanpsxeHHoCTb anekTpuyeckoro nons. Cnnosble
NIMHUK 3NEKTPUYECKOro nons. MoTok BEKTOpa HANPSXXEHHOCTM anekTpuyeckoro nons. Teopema Maycca.Pabota no
nepeMeLlLeHnio 3apsaa BO BHELWHEM 31eKTPOoCTatn4eckom none. NoteHunanbHOCTb KyNOHOBCKMX cui. [oTeHumnanbHas
SHeprus sapsga. NoteHuman.

Tema 16. MoTteHuunan. CeBA3b NoTeHUUana u HanpsiXXeHHOCTU 3/1IeKTpoCTatTu4eckoro nons.

Pa6oTa no nepeMelleHnio 3apsiaa BO BHEWHEM 31eKTpocTatuieckoM none. MoTeHumnanbHoCTb KyNOHOBCKMX CUN.
MoTteHumanbHas sHeprusa 3apsiaa. MNoteHuman. Cesi3b NoTeHUMana u HanpsiXeHHOCTU. DKBUMNOTEHUMANbHbIE
nosepxHocTW. MoTeHUMan cucTeMbl TOYeYHbIX 3apsa0B. [oTeHuMan paBHOMEPHO 3apsXXeHHON cdepbl 1 Wwapa.
MoTeHuman paBHOMEPHO 3aPSXXEHHO MIOCKOCTH.

Tema 17. MpOBOAHUKM B 3NIEKTPUYECKOM MoJe. dneKTpuyeckasi eMKOCTb. JHeprus 3apsiXeHHoOro KoHAeHcaropa.

MpoBOOHMKW B 3N1EKTPUHECKOM MONe. DNeKTpudeckas eMKOCTb.OHeprus 3apsaXXeHHoro koHaeHcaropa. EMkocTtb wapa.
MeTon nsobpaxeHuin. EMKoCTU nnockoro koHAeHcaTopa, UWMNMHAPUYECKOro KoHaeHcaTopa. CTekaHve 3apsios ¢
oCTpus. dnekTpuyeckuin Betep. MeTon anekTpoctaTmyeckon 3awmTbl. 3aBUCUMOCTb CONMPOTMBIEHNS METannoB oOT
Temneparypbl.

Tema 18. 3ne|(1'pw-|eCKvu7| OUNOJNIbHbIA MOMEHT I'Ionﬂpuaau,vm AUNITEeKTPUKOB. BeKTOp ANeKTpnyeckoro
CMeLleHuns. ,D,MSﬂeKTpVI'-IeCKaﬂ BOCNPMUUMYMNBOCTb N AN3dNieKTpuyeckasd NnpoHULLaemMoCTb cpeabl. Buabl
ANINEKTPUKOB.

3119KTpI/I‘-I€CKI/II7I OUNONbHbIA MOMEHT. [MoTeHuman nons To4e4YHOro AMnons. Hal'lpﬂ)KeHHOCTb nong To4e4yHoro gunons.
I'Ion5|p|/|3aum9| ON3NEKTPUKOB. BeKTOp ANEKTPNYECKOro cMeleHns. ,D,I/ISJ'IeKTpI/ILIeCKaSI BOCMPUNMYMNBOCTb 1
OnanekTpmnyeckas npoHMLaeMoCTb cpenbl. rlbe303ﬂeKTpI/IKI/I, NMNPO3NEKTPUKN, CErHEeTO3NTIEKTPUKN. Metnsa rmcrepesnca.
AHTMCGFHeTOSJ'IeKTpI/IKI/I.

Tema 19. NMocTOsAHHBIN 3NEeKTPUYEeCcKUn ToK. 3akoH Oma. dnekTpoasuxyLasa cuna. NMpasuna Kupxroda. 3akoH
Axoyns-JleHua ansa yyactka uenw.
MocTosHHbIN anekTpuyeckuin Tok. Cnna Toka, NIOTHOCTL Toka. 3akoH Oma B auddpepeHLmanbHOM, MHTErpanbHOM

goopmax. CTopoHHME cunbl. OnekTpoasuxywas cuna. 3akoH Oma ons 04HOPOAHOrO U HEOAHOPOAHOrO Y4acTKOB LIEMu.
BHyTpeHHee conpoTtusneHne. 3akoH OMa ans 3aMKHyTOl Lenu. SneMeHTapHas Teopust NpoBOAMMOCTY B MeTannax.
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ConpoTrBneHne Npu NocnenoBaTeNbHOM 1 NapaniesbHOM COeANHEHNM NMPOBOAHNKOB. Y AeNbHOe CONPOTUBIEHUE U
yoenbHas nposoaumMocTb. [MepBoe 1 BTopoe npasuna Kupxroga. Yanel. 3akoH [xoyns-fleHua ons yyactka uenm.
CTopoHHUe cunbl. dnekTpoaBuxyluas cuna. Moctuk YutctoHa. TemnepaTtypHasi 3aBUCUMOCTb COMPOTUBEHNS B
MeTannax.

Tema 20. SneKTpUUECKUI TOK B ra3ax, aIEKTPONIUTaX, 3NEeKTPOBaKyyMHble Npubopbl. UckpoBou pa3psa,
TNelLwLin pa3psan, KOPOHHbIN pa3psa.

OneKTprYeckuii TOK B rasax, anekTponmTax, B Bakyyme. IckpoBoi paspsia, Tnelowuii paspsa, KOPOHHbIA paspsig.
Ctpumepsl, cTpartsl. [JyroBoli pa3psg. SNeKTponns, aHNoHbl U KaTWOoHbI. 3aKOoHbI anekTponusa dapanes.
ONeKTPOXMMUYECKNIA 1 XMUYECKWIA 9KBMBANEHTbI. AKKyMynaTopbl. TepMoanekTpoHHas amuccus. Katon, aHog.
BakyyMHbIn guon, Tprof, cetka. BonbT - aMmnepHble XxapakTepucTukiu.

Tema 21. Tepmoapc. Tepmonapa, seneHus 3eebeka, MNenbTbe, ToMcoHa. MonynpoBOAHUKM h- U p- TUNA.
MonynpoBoaHMKOBbLIA Auoa, 6unonspHbie TPAH3UCTOPbI.

Tepmoanc. Tepmonapa, sieneHust 3eebeka, MNenbtbe, ToMcoHa. [loHopbl 1 akuenTopsl. [BONHOM 3NEeKTpUYecku
3apsXeHHbIn cnoii. MNpsiMoe 1 obpaTtHoe BkNtoueHne. BonbT- amnepHas xapaktepucTika nonynpoBOAHUKOBOrO AMOAa.
Bbinpemnsiowme cBOCTBa NONYNPOBOAHMKOBOro Avona. TpaHancTopbl nonsipHbie 1 bunonspHele. KonnekTtop, 6a3a,
amuTTep.

Tema 22. MocTosiHHOE MarHUTHOe none. 3akoH buo-Caeapa-/lannaca. Cunosblie NIMHMN MarHATHOIO NONS.
MarHuTtHbIM gunonb. MOMEHT cun, BerUCcTBYHOLWMX Ha BUTOK C TOKOM B OOHOPOAHOM MarHUTHOM rnone.
HamarHuyeHHoCTb.HanpsiXXeHHOCTb MarHUTHOIO MoJs.

MNMocTosiHHOE MarHnTHoe none. BekTop MarHNTHOM nHAyKumMn. Crnosble AMHUM MarHUTHOro nons. MpuHUKH
cynepno3uunin. Teopema o0 NoToke BekTpa MarHutHow nHaykumm. Cuna Amnepa. Cvna JNlopeHua. 3akoH
Bro-Casapa-/lannaca. Cunosble MMHUN MarHUTHOIO MO NPSMOro NPOBOAHUKA C TOKOM, KaTywku. BekTop MarHUTHOM
WHOYKLMN NPSAMOrO NPOBOOHMKA C TOKOM.

Tema 23. MarHuTHas NPOHULLAEMOCTb, MarHUTHasi BOCMPUUMYNBOCTb. MarHeTuku.

HamarHmyeHHoCTb. HanpsXeHHOCTb MarHUTHOrO Nons. TeopeMa O LUMPKyNsSUMmM BEKTOPa MarHUTHOM MHOYKLMN,
HaMarHWYeHHOCTUN, HANPSXEHHOCTN MArHNUTHOMO NONS. ['PaHNYHbIE YCNOBUS NS HOPMabHOW COCTaBNSAOWER BEKTOPA
MarHWTHOM MHOYKUMWN 1 TAHTEHCANbHOW COCTaBNSIOWEN BEKTOPA HAMPAXEHHOCTU MArHUTHOrO Nons. ['paHnyHble
YyCNoBuS OJ15 HOpMarnbHOW COCTaBNAIOWEl BEKTOpa MarHUTHOM MHAOYKLUMW N TaHreHCcallbHOW COCTaBNslolWel BekTopa
HanNpPsA>XeHHOCTU MarHNTHOro nons

Tema 24. UHOYKTUBHOCTb, COMPOTUBNIEHNE U eMKOCTb B LiensiX NepeMeHHOoro Toka. NocnepoBaTtenbHbIA U
napannenbHblii KonebartenbHble KOHTYpa.

MarHuTHbI NOTOK. 3aKOH 3NeKTpoMarHuTHowm nHaykumnm dapages. MNMpasuno JleHua. CamonHaykuus. MIHOyKTMBHOCTb.
OHeprus katywku. SHeprus MarHuTHoro nonst. Teopema B3anMHOCTU. B3anMHas nHoykTneBHoCTb. BpaweHne pamku B
MarHMTHOM none. BpaweHne pamMkn B MarHATHOM none. EAuHMLBI n3MepeHnst MHAYKTUBHOCTUW, MarHUTHOMO NoToka. 27.
VHOYyKTMBHOCTb, EMKOCTb 1 COMPOTUBAEHNE B LiEnsiX NnepeMeHHoro Toka. PasHoctb chasd. MeTon BeKTOPHbIX Anarpamm.
MocnepoBatenbHbIf 1 NapannenbHbli konebatenbHble KOHTypa. MOWHOCTL B LIENsiX NEPEMEHHOrO Toka. Y CnoBus
pe3oHaHca B NocnenoBaTenibHOM U napanenibHoM konebaTenbHbix KOHTypax. dopmyna ToMcoHa. MNprMeHeHne
PEe30HaHCHbIX KOHTYPOB.

Tema 25. [Lo6pOTHOCTb, AEeKPEMEHT 3aTyxaHus. CBo6ogHble, 3aTyxalLluue, BbIHyXAeHHble KonebaHus B
KonebaTenbHOM KOHType.

CBob6oHble, 3aTyxatowme, BbiHyXAeHHble konebaHuns B konebaTtenbHoM KOHType. dudgdpepeHunanbHoe ypaBHeHNe
konebaTtenbHOro npowecca u ero peweHne. dPuanyecknin CMbICH [OBPOTHOCTbY AEKPEMEHTA 3aTyXaHus,
NorapugPMmNYECKOro EKPEMEHTA 3aTyxXaHuUs 1 BPEMEHU penakcaunmn. Pe3oHaHcHas YacToTa. AMMAIMTYAHO-4acToTHas!
XapakTepucTrka.

Tema 26. Pe3oHaHC TOKOB U HanpsixXxeHun. TpaHcdopmaTop. ddochekTUBHbIE 3HAaYEHUsI TOKA U HanpsiXXeHUs B
LLensix nepemMeHHoro Toka.

Pe3oHaHc ToKOB 1 HanpsixeHuid. MonyyeHne HesaTyxawowmx konebannii. TpaHcopmaTop. ShAEKTUBHBIE 3HAYEHS
TOKAa 1 HAaNpsXeHUs B Lensx nepemeHHoro toka. CoeanHeHne TpeyronbHUKOM 1 38e3001. [Byx hasHblil 1 TpexdgpasHbii
ToK. Hynesoi nposoa. Potop, cTartep.

eHepaTopbl MOCTOSIHHOTO U NepeMeHHoro Toka. Bpauwatownecs MarHuTHoe none.

Tema 27. YpaBHeHUe NIOCKOW 3/1eKTPOMarHUTHOW BOJHbI, BOJIHOBOE YpaBHEHue.

YpaBHeHWe NNOCKON 9N1eKTPOMarHUTHON BOMHbI, BONMHOBOE ypaBHeHMe. CKOpPOCTb 3NeKTPOMarHUTHOM BONHbI. [laBneHue
9NEKTPOMAarHMTHOWN BOMHbI. SKCMEePUMEHTaNbHOE NCCNefoBaHNe 3NeKTPOMarHMTHbIX BOAH. OnbiThl epua. SHeprug
9NEKTPOMAarHMTHOWM BOMHbI. SNeMeHTapHbIA amMnonb. [lasneHne, Mnynsc 1 Macca SNeKTPOMarHUTHbIX BOMH.
KosthdpmumeHT oTpaxeHus.

Tema 28. CBoicTBa aneKTpoMarHUTHbIX BonH. Bektop YmoBa- MonHTtuHra. 3chcpekt Xonna.

CBolicTBa anekTpoMarHUTHbIX BOSH. BekTop YmoBa- MonHTuHra. Sdgochekt Xonna. MpuHumn pagnnosasu. Mogynsums
konebaHuii aMnnnTynHas, YactoTHas u gpasosas. Panmonepeaartyuvk. Jemonynsaums konebaHuii. PagnonpmemMHuk.
eTeponmHHbIN npueM. Hecywas un 6okoBble 4acToThl. [NonycBoboaHbIE 3NEKTPOMArHUHble BOMHbLL. CTOSUYas BOMHA.
Buenuns.

Tema 29. Pazsutne npencrasneHnn o npupoae ceeta. 3aKoOHbl reoMeTprMyeckon onTuku. Xon, nyden B npusme.
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Passutune ﬂpe,ﬂ,CTaBﬂeHVIVI O npupone ceeta. 3aKOoHbI FeOMeTpM'-IeCKOVI onTtukn. Xon nyqe|7| B npun3me. Yron
HanMeHbllero OTK/IOHEHUA. ﬂpenommouwn?l yron. 3akoH HeE3aBMCUMOCTW CBETOBbIX ﬂy‘-lel7|. 3akoH nageHus, 3akoH
npenomneHuns. ﬂpI/IHLI,I/II'I CDepMa. MonHoe BHYTPEHHE OTpaXeHune. (DOTOMeTpVIH. Cuna ceta. OCBELEHHOCTb,
CBeTI/IMOCTb.reHepaTOpr NOCTOSAHHOIo N NepeMeHHOoro Toka. Bpamaromeeca MarHMTHoOe none.

Tema 30. UHTepdbepeHuums. YcnoBus HabnooeHUss MakCMMyMa U MUHAMYMa ocBeLLeHHocTU. LLinpuHa
MHTepdepeHLMOHHOW NONoChI.

CseToBOW BEKTOP. IHTEHCUBHOCTL cBeTa. MIHTephepeHLmMs. Ycnosus HabnioAeHUs MakcMMyma 1 MUHUMyMa
ocselweHHocTu. WnpuHa nHtepdepeHumnoHHon nonockl. KorepeHtHocTb. MoHoXpomaTtmyeckas BonHa. BonHosonm
BekTop. OnTnyeckas pasHocTb xoaa. PacctosHne Mexay uHTepdepeHUMOHHbIMU nonocamu. Pagnyc KorepeHTHOCTH,
ONMHA KOrepeHTHOCTH.

Tewma 31. NMonocbl paBHOro HakKNoOHa N paBHOMW WUPUHbLI. [nHa korepeHTHocTU. Konbua HetoToHa. Bunpuama
dpeHens.

Mone nHTepdepeHummn. NHTepdepeHLms ceeta Npu OTPaxXeHUn OT TOHKMX NNACTMHOK. [10N0Chl paBHOrO HaKkIoHa
paBHON WHpPWHbI. MNopsaaoK NHTEpPtEPEeHUMOHHOro Makcmyma. NpoceetneHme ontuku. Konbua HeloToHa. Pagnychbl
TEMHBbIX 1 cBeT/NbIX konew. bunprama ®pexens. UHTepgepometp Dabpu-Mepo. ViHTepdepometp MaiikenbcoHa.
3epkana ®peHens.

Tema 32. Ouchpakuus dpeHens.

Ondppakums. MNpuHumn MNonreHca-PpeHens. Pagnyc n nnowaamn 3oH ®peHens. AMNanTyna pesynbTupyowero
CBETOBOro KonebaHus B LeHTpe akpaHa. MeTon rpachnyeckoro CnoXeHus aMnauty . 3oHHble NnacTuHkK. Audgppakums
OT KPYrnoro oTBepctus n kpyrnoro gucka. NHterpansl @peHens. Audpakumns ot NpSMOAMHERHOrO Kpas NonynaocKMCTr
n cnvpanb KapHio.

Tewma 33. Oudbpakuusa dpayHrocpepa.

Ounppakuns dpayHrodepa. Ycnosue MmuHumyma. YrnoBas WmpuHa LeHTpanbHoro Makcmmyma. OTHocuTenbHas
WHTEHCMBHOCTb MakcumymoB. [udppakumnoHHas pewetka. MNeproa angpakunMoHHONM peleTkn. [TnasHble MakCMyMbl.

[o6aBoyHble MUHUMYMbI. YT0Bast WMPWHA Makcumyma. Yrnoeasi U nuHeiHas gucnepcus. Paspewatowas cuna
ONdpakLIMOHHOWN peLieTKu.

Tewma 34. NMonspusauuns.

EcTtecTBeHHbI U MONsSipU30BaHHbIi ceeT. MnockocTb konebaHwuii. MNMonspusatop. AHanuaaTtop. CTeneHb nonspusaunm.
3akoH Mantoca. 9nentuyeckn nonsapuaoBaHHbIi ceeT. [1BoriHoe nydenpenomnenne. 3akoH Keppa. VickycTBeHHoe
nBoHoe nydenpenomnexmve. dunxponsm. 3akoH Bptoctepa. Mprama Hukons. MNonspusaums npu otpaxeHnm. 3akoH
BptocTepa.

Tema 35. UHTepcpepeHums nonsipu3oBaHHOro cBeta. BpaleHue nnockoctu nonsipnsauun. 3akoH dapages.

Dopmynbl PpeHenst. KoagphunumeHT oTpaxeHuns. NMocTopeHns BONHOBbLIX MOBEPXHOCTen PpeHens ans 06bIKHOBEHHOMO U
HeobbIKHOBEHHOIO Nyyeit. MIHTepdhepeHumst nonsipusoBaHHoro ceeta. Kpuctannuyeckas nnactmHka mexay OByMsi
nonspmnsaropamu. BpaweHne nnockoctu nonspmsaumm. 3akoH Papanes. [MnacTmHky B MO BOMHbI B HETBEPTb BOJIHbI.

Tema 36. Oucnepcus. 3akoH Kowun. AHOManbHasi 1 HopManbHasa gucnepcus. Popmyna JlopeHua-JlopHeua.

Ouncnepcus. 3akoH Kowwn. AHOManbHas n HopmanbHasa gucnepcus. ['pynnosas u pasosas CKOPOCTW. dnemMeHTapHas
Teopus gucnepcun. dopmyna NlopeHua-JlopHeua. MNornowexue ceeta. 3akoH Byrepa. PaccesiHue ceeta. [biM, TymaH,
cycneHaus, amynbcus. KoadhdomumeHT akCTMHKUMKU. 3akoH Penesi. SdocpekT BaBunosa-HepeHnkosa. Monyboe cBeyeHwme.
Cyetunkn YepeHkosa.

Tema 37. Tennosoe uanyuyeHune. icnyckarenbHas u nornouarenbHas CNoco6HOCTU HarpeToro Tena.

Buabl cBevyeHus. TennoBoe nanyyeHve. dHepretudeckas CBETUMOCTb. ABCONIOTHO YepHoe Teno. cnyckarenbHas
nornowarenbHas cnocobHOCTM HarpeToro Tena. 3akoH Knpxroga. Kpusas nenyckarensHon cnocobHOCTM abContoTHO
yepHoro Tena. 3akoH cmeweHns BuHa. 3akoH CtedbaHa - BonbumaHa. 'unoTesa NnaHka. ®opmyna Panes-IxuHca.
OnTnyeckas nupomeTpns. SHepreTmyeckas apkoctb. Bonomertp.

Tema 38. OnTuueckue cnektpbl. O606weHHasa coopMmyna Banbmepa. Mogens atoma Bopa.

OnTuyeckune cnekTpbl. BonHosoe uncno. O6o6weHHas gopmyna banbmepa. IluHum MaweHa. Banbmepa, BpekeTa,
MdpyHpa. MocTosiHHas Pnnbepra. CnektpanbHbii TepM. OnbiT Pe3epdpopaa. OnbiT dpaHka u Mepua. OnbiT Bore.
®DoTOHbI. KopnyckynspHo- BONHOBOW fyannsm. SgocpekT KomnToHa. DnemeHTapHas 60poBckast Teopusi BOLOPOLHOMO
aroma.

Tema 39. YpasHeHue LLpenuHrepa. Yactuua B onHOMepHOM siMe. dU3MYeCKUil CMbICN BONTHOM chyHKLMWN.
FnaBHOe KkBaHTOBOE uMcno. CooTHoLeHUe HeonpeaeneHHocTu Men3eHbepra.

YpaeHeHue WpennHrepa. YacTtviua B ogHOMEpHON siMe. Dr3NYecKnii CMbICT BONMHOW cpyHKLUW. [NaBHOe KBaHTOBOE
yucno. CooTHolWeHWe HeonpeaeneHHocTu [eliseHbepra ons sHepruv 1 BPEMEHU, UMMy/bca U KoopavHathl. [unotesa
ne bpoins. KsaHToBaHue. MapMoHudeckunin ocumnnatop. CobcTBeHHble 3HadYeHusl. CobcTBeHHbIE doyHKLMK. OnepaTopbi.

Tema 40. Bopopopnonono6Hbie atombl. MpuHuun Maynu.

CI'IeKprI Leno4HbiX MeTannos, BO,D,OpO,D,OﬂO,D,OéHbIe aTOMbl. I'paHmua cepun. rlpI/IHLI,VII'I I'Iaynm. KBaHTOBbIE YMCNA:
rnaBHoe, op6|/|Taanoe, MarHMTHoe, CrnnHoBOeE. I"Iepmo,uw-leCKaﬂ cuctema MeHoeneesa. Pacnpeﬂ,eneHme 3NIEKTPOHOB B
aToMe Mo aHepreTn4eCcknM ypoBHSAM. OﬁOJ’IOHKa, rpynna nnanm CJOW. KONNYEeCTBO 3NIEKTPOHOB Ha S, p,d, f obonoykax.

Tema 41. PeHTreHOBCKOE TOPMO3HOE U XapaKTepuctmyeckoe nanydeHus. Potoadodpekr. BHyTpeHHUn nnm
BeHTeNbHbIN cpoToachpeKkThI.
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PeHTreHoBCKOE TOPMO3HOE U XapaKTepucTnieckoe nanyvyeHust. PeHtreHoeckas Tpyoka. 3akoH Mosnu. MpaHuua
TOPMO3HOrO PEHTIeHOBCKOro nany4eHmns. doToadpdpekT. BonbT- amnepHas xapakTepucTika BHelwHero gootoadpdekTa.
3akoH diHwWTenHa ans gotoadodoekTa. PaboTta Boixona. 3akoHbl CTonetoBa. BHYTPEHHWI 1 BEHTENbHbI

poToadpdpekThl.

Tema 42. dakTop JlaHpe. CeaA3b Paccen-CayHaepca. j-j cBsi3b. HOpManbHbIe U aHOMaNbHbIN 3dhekTbl 3eeMaHa.

®dakTop JlaHpe. Cessb Paccen-CayHaepca. j-j CBA3b. HOpMasbHblE M aHOManbHbI adpdekTbl 3eemaHa.
MynbTunnetTHocTb cnekTpa. Mpaeuna otbopa. MarHetoH bopa. CnoxHblin oybnet. Peaynbtupytowein MOMEHT
MHOro3nekTPoOHHOro atoma. lNpaeuna XyHaa. OdodekT MNMaweHa- baka. HopmanbHoe nnu JlopeHueBo cMmelleHme.
CnoxeHne MOMEHTOB KONMYECTBA OBUXEHMS.

Tema 43. PapnoaktusHocTtb. Buabl pagunoaktueHoro pacnana. TepMosioepHbin cuHTe3. ckyccTBeHHas
pamnoakTMBHOCTb. ATOMHbIE CTaHLMN.

CocTae 1 xapakTepucTrka atoMHoro sapa. HyknoHsl. 3apsnosoe 1 MmaccoBoe yucna. sotonbl. CnvH sigpa. SHeprus
CBSI3U HYKNOHOB. PagnoakTmBHOCTb. Buabl paanoakTuBHoOro pacnana. AKTMBHOCTb. [ocTosiHHas paanuoakTUBHOMO
pacnagna. TepMosiepHblit CUHTE3. VIcKycCcTBEHHAs paanmoakTUBHOCTb. HeiTpoHbl. ATOMHble cTaHumu. [edpekT Macc.
SnepHble peakumu.

Tewma 44. 3neme|-|Tap|-|b|e yacTuubl. 3aKOHbI COoXpaHeHus 6apVIOHHOFO U NenToHOro 3apsnos. NU3oTonuuyeckum
CMNUH.

OnemeHTapHble YacTuLbl. PepMunoHbl, 6a3oHbI. JIenToHbl, Me30HbI, 6aproHbl. ALpoHbl. KBapku. 3akoHbl COXpaHeHus
6apUOHHOrO U NENTOHOrO 3apAAoB. Mi3oTonmyeckunii cnivH. miooHbl. KBaHToBasi xpomoauHamuka. Cnabble
B3aumopericteus. CtpaHHOCTb. HoBOE kBaHTOBOE uncno "upet". KoHeuHble atanbl 3Bonouun sceneHHon. Kocmnyeckme
nyyn

Tema 45. AneKTPOHHbIN NapaMarHUTHbIA pe30oHaHcC. SAaepHbIA MarHMTHbLIW pe3oHaHCc. SloepHbI raMMa pe3oHaHC.

ONeKTPOHHBI NapaMarHuTHbIA pe3oHaHc. YpaBHeHus brnoxa. TemnepaTypHble 3aBUCUMOCTY BPEMEHW penakcaumu.

S nepHbin MarHUTHBIA pe3oHaHc. Capur Haiita. SnepHblili raMmma pesoHaHc. CuHrnet, oybnert, cekctet. WupuHa nuHum
nornoweHus. MonywmprHa Ha nonyeebicoTe, g- PakTop. MHTEHCUBHOCTL. Pe3oHaHCcHoe 3HaueHue nons. CnekTpomeTpsl.
CBH.

Tema 46. PamaHoBcKkoOe cneKTpocKkonus. KonebarenbHble n BpawiatesbHble CTerneHu cBob6opbl. Macc-
cneKTpocKkonus. MarHutHo- pe3oHaHcHas Tomorpacous.

PamaHoBckoe cnektpockonus. KonebatenbHble 1 BpallaTeNbHble cTeneHn ceoboabl. TennoeMkocTb KpUCTanos.
AkycTnuyeckne 1 ontuyeckne BeTeu konebaHuii. Teopuu [ebas n SitHwTeinHa. 3akoH OionoHra MNtu. Macc-
cnekTpockonusa. MarHnTHo- pesoHaHcHas Tomorpadgous. Masep n nasepsbl. IHBepcus 3aceneHHocTen. ['enuin- HeOHOBbIN
nasep. Hakauka.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus: Ajisi CaMoCTOATENbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (MOaynto)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U NMPU MeTOOMYECKOM PyKOBOACTBE Npenofasarens,
Ho 6e3 ero HenocpencTBeHHOro y4acTus. CamocTosiTenbHas pabota nogpasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayOMTOPHBIX 3aHATUSX U HA BHeayaUTOPHYIO caMocTosiTeNnbHyto paboTy. CamocToaTenbHas paboTa obydyatowmxcs
BKOYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAE/NbHbIX TeM (pa3aenos) AUCUMUNIUHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByYatowmecst YuTaroT u
KOHCMEKTUPYIOT y4ebHyto, Hay4HYIO 1 CMPaBOYHYIO IMTEpatypy, BbINONHAIOT 3aaHusi, HanpaeneHHble Ha 3akpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABbIKOB, FOTOBATCS K TEKYWEMY 1 MPOMEXYTOYHOMY KOHTPOSIO Mo AUCLMUNIUHE.

OpraHunsauus caMocTosTenbHO paboTbl 0ByHaroLWMXCs PernaMeHTPyeTCs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEepPaTypoii U SN1EKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKIOYAS:

Mopsinok opraHn3aumu n ocylecTBAeHNS 0bpa3oBaTenbHON NesTeNnbHOCTM Mo 06pasoBaTebHbBIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpammam crieumaniTeTa, nporpamMmam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepcTsa obpasosaHus u Hayku Poccuiickoin Pepepaunm ot 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hos6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBeAeHMNA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOrO obpasoBaTtensbHoro yupexaeHns "KasaHckuin (MprBonxckuii)
denepanbHblil yHMBepcutet”

MpaBuna BHyTPEHHEro pacnopsaka goeiepansHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTeNbHOMO yYpex aeHNs
BbICLIEro npodpeccmoHansHoro obpasosarus "KasaHckuii (Mpuonxckuii) doeaepanbHblii yHUBEpPCUTET"

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonxXckoro) doenepanbHOro yH1ueepcuTeTa

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MOAyﬂIO)

®DOHL OLIEHOYHbIX CPEACTB MO AUCUMNAUHE (MOAYNIO) BKIOYAET OLEHOYHbIE MaTEPUanbl, HaNpPaBneHHbIE HA MPOBEPKY
OCBOEHWS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/HOYAET OLEHOUHbIE
CpeLCTBa TEKYLEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHON aTTecTaumm.

B dpoHIe OLeHOYHbIX CPEACTB COAEPXUTCS creayiolas UHpopMaums:
- COOTBETCTBME KOMNETEHLMIA MNAHUPYEMBIM pe3dynbTatam 06y4eHUs No LUCLUMNAMHE (MOLYNio);
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- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO AUCUMNAVHE (MOSYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHMBAHNS LNS KaXA0ro OLEeHOYHOro CpencTea;
- KPUTEPUM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPeacTBa;

- coaepxaHume oueHO4YHbIX CpencTBs, BKKOYas TpeéoBava, npegbsaBndaemMble K OEenCcTBuAM o6y'~|a|ou4|/|xcs|,
OEMOHCTPUpPYEMbIM pe3yfibTaTtaM, 3adaHns pas3/indHbIX TUMOB.

®DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoauTcs B MpunoxeHun 1 Kk nporpamme AUCLMUNAUHBI (MOLYNHO).

7. NepeyeHb nuTepatypbl, He06X0AMMON A1t OCBOEHUS AUCLUNUHBI (MOAynst)
OcBoeHWe aucumMninHbl (Moyns) npeanonaraeT Usy4eHne OCHOBHON 1 AONONHUTENbHOM y4ebHOM nuTepaTypbl.
NuTepaTypa MoXeT ObiTb NOCTYMHa 0byYaloWwmuMcsl B OAHOM 13 [BYX BapMaHToB (Mnbo B 000MX N3 HUX):

- B 9NIEKTPOHHOM BUIE - YEPES 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKkntoueHHbIX KDY norosopos ¢
npaeoobnanatensmu;

- B NeyaTHoM Buae - B HayyHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyatowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbckum bruneTam B COOTBETCTBUM C NMpasunamy nonb3osaHust HayyHol 6nbnnoTekoii.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI UCTAHLUMOHHO 13 MoBOI TOUKU NpW BBEAEHNM 00YyHaIOLWLMMCS CBOETO NOMMHA 1 Napornst
OT NNYHOTO KabuHeTa B cMcTeMe "ONeKTPOHHbIA yHMBepcuTeT". Mpu MCNoNb30BaHMK NeYaTHbIX U3LaHW GONMOTEYHbIN
POHL [OMKeEH BblTb YKOMMNEKTOBAH MM 13 pacyeTa He MeHee 0,5 akaemnnsipa (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 obyyaiouerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMIIHY.

MepeyeHb OCHOBHO 1 NOMNONHUTENBHON y4eBbHOM NMTepaTtypbl, HEOOXOAUMOI 41 OCBOEHWUS ANCUMNANHBLI (MOayNs),
HaxoauTcs B MpunoxeHun 2 k paboyei nporpamMme aucumnivHbl. OH NOANEeXMT OBHOBNEHWIO NPU N3MEHEHWM YCIOBUIA
noroeopoB KDY ¢ npaBoobnagatensiMu aNeKTPOHHbLIX U34aHWUIA U NPU U3MEHEHMM KOMMNEKTOBaHUS (ooHAoB Hay4yHoi
onbnuotekn KPY.

8. NepeyeHb pecypcoB NHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX oM
OCBOEHUSI OUCLIMMIUHDbI (MOOYNA)

3apaum no obuwein gousmke. Npomos U.E. - hitp://www.alleng.ru/d/phys/phys119.htm

JNTexumn no kypcey anektpuyectea W.MN. Kpbinos - http://www.phys.spbu.ru/library/studentlectures/krylov/electr/
Nekunn SnekTpryecTtso 1 marHetnam MPTU - hitp://video.mail.ru/mail/obrazovanie-new/4758/

®dunsuka onsa ctyneHTos. Jlekumm no gomauke - http://kazei.plms.ru/

®dusuka ong ctygeHTos.Jlekumm no dusuke - http://lectoriy.mipt.ru/lecture/Physics-Quantum-S16-Ovchin-131218.04

9. MeToguyeckue ykasaHus pisi 06yyaroLLLUXCA MO OCBOEHUIO AUCLUMNIUHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKkoMeHpaLmm

nekumm Lo nexuum cTyneHT JONXEH BCMOMHUTL TO, YTO ObINO M3NOXEHO Ha Npeabiaywel nekuun. Pabota
CTyOeHTa Ha NEKUMM - CNIOXHBIA BU, NO3HABATENBbHON, MHTENNEKTYaNbHON paboThl, TpebytoLlei
HanpPs>XeHWs, BHUMaHWS, BONU, 3aTpaTt HEPBHOW U ¢om3ndeckoi aHeprun. Becb y4ebHbIli matepmran,
coobuwaemblii npenofasatenem, [OMKEH HE MPOCTO NpocnywmBaTbes. OH AOMXeEH ObiTb aKTUBHO
BOCMPUHST, T.€. YCNbllWaH, OCMbICNIEH, NOHAT, 3a¢PMKCMPOBAH Ha Bymare 1 3akpenneH B NaMsTy.
MeTtoavka paboTbl CTyieHTa Ha NEKLUMN HE MOXET ObITb CBEAEHA K KaKOMY-TO €UHOMY peLenTy,
XOT$, TEM HE MEHee, COAEPXNT OCHOBATENbHYIO NCXOLHYIO0 MHCPOPMATMBHYIO OCHOBY. [1pnctynas k
CNyLWaHWI0 HOBOro Y4eOHOro MaTepuana, Nnone3Ho MbICIEHHO YCTaHOBUTL Ero CBA3b C paHee
n3y4eHHbIM MaTtepranom. Cnens 3a TEXHUKON YTEHNS NeKUMW (aKLEHT Ha CyWeCTBEHHOM, NOBbIWEHNe
TOHa, U3MEHEHMe puTMa, naysa v T.M.), CTYAEHT OOMXEH BCneq 3a npenofasartenem yMeTb BblAeNATb
OCHOBHbIE KaTeropum, 3akOHbl 1 UX COAEPXaHNe, MPOBNEMBI, UX BO3MOXHbIE PELIEHUS,
[lokasatenbcTsa v BbiBoAbl. OcylecTBnsAs Takyto paboTy, CTyAEeHT 3HaUUTENbHO obnerynt cebe
NOoHVMMaHWe y4ebHOro MaTepmana, ero KOHCNEeKTUPOBaHNE 1 fanbHelwee n3ydeHne. 3anncb nekumm
ABNSETCS BAXHENILMM 3N1eMEHTOM paboThbl CTyAeHTa Ha Nekunm.
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Bup pabot MeTtoaunyeckue pekomeHaauum

npaktudeckue | MNpakTnyeckoe 3aHATME ? OOPMa CMCTEMATNYECKMX YYEOHbIX 3aHATUIA, C MOMOLLbIO KOTOPbIX

3aHsTNA obyyatowmecs nsyyaroT TOT UK UHOW pasnen onpeaeneHHon HayYHon OUCLMMNVHBI, BXOOSWEN B
cocTaB y4ebHoro nnaHa.
MpakTn4yeckune 3aHSATUA CBS3aHbI, Kak Npasuno, ¢ AeTanbHbiM pa3bopoM OTAeNbHbIX BONPOCOB
nporpammbl. Y4ebHbIli MaTtepuan OyneT 3aKpennsTbCs Ha NPaKTUYeCcKMX 3aHATUSX Kak B pesynbTaTte
obcyXxaeHns 1 aHannaa NeKUMOHHOro MaTepuana, Tak 1 ¢ NoMOLLbIO peleHnst NPobneMHbIX CUTyaLmni
1 3agad. Mpu aTUX YCNOBUAX CTYAEHT He TONbKO XOPOLLO YCBOMT MaTepuarn, HO U Hay4uTCs NMPUMEHNATb
€ro Ha NpakTuKe, a TakXe NoNyYUT OOMONHUTENbHBIV CTUMYN (M 3TO OYEHb BaXXHO) OSi aKTUBHOW
npopaboTkn nekuun. Mpu caMoCTOSITENBHOM pelleHnn 3a8a4y Hy>KHO 0O0CHOBLIBATb Kax bl aTan
peleHns, UCX0Os U3 TEOPETUYECKNX NONOXEHW Kypca. PelleHne 3amay cnenyet usnaratb
noapobHO, BbIMMCNEHMS pacrnonaraTb B CTPOroM Nopsiake, OTAeNss BCroMorartenbHble BblMUCIeHNs
OT OCHOBHbIX. PelleHns npu HeobxoAMMOCTM HY>XXHO COMPOBOXAATb KOMMEHTaPUSMU, CXEMaMM,
yepTexamu u pucyHkamu. CnegyeT NOMHUTb, YTO pelleHne Kax.aon y4ebHol 3aaa4m 0OMXKHO
IIOBOJNTLCS [0 OKOHYATENbHOrO NIOrMYecKoro oTeeTa, KoToporo TpebyeT yCnosue, 1 No BO3SMOXHOCTM
¢ BbIBOAOM. [Mony4eHHbIn OTBET CneayeT NpoBepuThb criocobamu, BbITEKAIOWMMMN U3 CYLECTBA OaHHOW
3apayv. MNpy NoaroToBke K NPaKTUYECKUM 3aHSATUAM cnellyeT UCMONb30BaTh OCHOBHYIO NuTepaTypy
13 NpeacTaBNeHHOro CNcKa, a TakXe PYKOBOACTBOBATLCS NPUBEAEHHBIMU YKA3aHUAMU 1
pekoMeHaauusmMu. [ns Hambonee rnybokoro 0CBOEHNS AUCLMMNVHBI PEKOMEHIyeTcs naydatb
nuTepatypy, 0603HaYEHHYI0 Kak ?10MNoNHNTENbHASA? B NPeACTaBNeHHOM crncke. Ha npaktuieckux
3aHATMSIX NPUBETCTBYETCA aKTUBHOE yYyacTue B 06CYXOeHNN KOHKPETHbIX CUTyauuii, COCOBHOCTb Ha
OCHOBE MOMYy4YeHHbIX 3HAaHUI HaxoanTb Hanbonee adEKTUBHbIE PELIEHUS NMOCTaBNEeHHbIX MPo6neM,
YMeTb HaxoOWTb NONE3HbIA NOMNONHUTENbHbIA MAaTepuan no TeMaTuke 3aHsTUIA.

nabopaTopHblie| [nsi noarotoBky k nabopaTtopHbiM 3aHATUSM HeobxoamMo 0bpaboTtaTtb aKCNepUMEHTasbHbIE AaHHbIE,

paboTbl npeacTaBuTb UX B chopme Tabnuu 1 rpadorkos. [oarotoBUTe OTHET O BbINOMHEHHON paboTe.
MpopaboTtatb TeOPETUHECKM MaTepuas, OTBETUTL Ha BONPOCHI K nabopatopHbiM paboTam. BuiBoabl
POpPMyN MPOBECTU CaMOCTOSITENBHO MOC/E NPOYTEHNS MaTepuana, a moToM NpoBepuTh cebsl, cBeprB
CBOW pe3ynbTaTthl ¢ onybnvkoBaHHbIMK B y4ebHuke. [poayMaTh anroput™ BbIMNOHEHNS
aKCMeprMeHTanbHOM YacTy nabopaTtopHoi paboTbl.

camocTosl- | B npouecce caMocTosiTenbHOM paboThl CTYAEHT NpuobpeTaeT HaBbIKM caMoopraHmaaumm,
TenbHas CaMOKOHTPO/S, CaMoynpaBneHns 1 CTAHOBUTCS aKTUBHBLIM CAMOCTOSITE/IbHBIM CyObekTOM y4ebHOI
pabota DesTeNnbHOCTW.
Obyyatowmincst caMmocToSITENbHO ONpedensieT PexmuM CBoei BHeayaUTOPHo paboTsl U Mepy Tpyna,
3aTpayMBaeMoro Ha oBnafileHne 3HaHUSIMM 1 YMEHUSIMU MO KaXA0M OUCUMNAVHE, BbINOHSET
BHeayaMTOPHYO paboTy Mo MHAMBMAYaNbHOMY NNaHy, B 3aBUCUMOCTU OT COGCTBEHHOW NOArOTOBKY,
6to1XeTa BpEMEHN U Opyrux yCnoBuii.
ExenHeBHO obyyalowmincst 4ONXeH yaensTb BbiNOMHEHWIO BHeayAUTOPHON caMocToATENbHOM paboThi
B CpPeOHEM He MeHee 3 4acos.
Mpw BbINONHEHUN BHEayAUTOPHON CaMoCToSITENbHOW paboThl 0byYatolwmiics MMeeT NPaso
obpaluaTtbcs K NnpenoaasaTenio 3a KOHCyNbTauuei ¢ Lenbio YTOYHEeHNs 3a0aHuns, opMbl KOHTPONS
BbIMOTHEHHOrO 3a4aHus.
KoHTponb pe3ynbTatoB BHeayAUTOPHOM CaMoCcToSITENbHOM paboThl CTYAEHTOB MOXET NPOBOANTLCS B
MUCbMEHHO, YCTHOW UNW CMeLllaHHOR coopMe C NpeacTaBNeHMeM NPoayKTa AesTeNbHOCTY
obyuyatoulerocs. B kayecTse hopM 11 METOAOB KOHTPONS BHeayAMTOPHON CaMOCTOSITENbHOW paboThl
MOTYT OblTb MCMOMNb30BaHbl 3a4€Tbl, TECTMPOBAHNE, CaMOOTYETbl, KOHTPOMbHbLIE paboThl, 3almTa
TBOpYeckux paboT u ap.

3avet Mpy NOArOTOBKE K 3a4eTy XenaTenbHO BECTY KPATKUIA KOHCMEKT M3YYEHHOro Matepuana, Ha KOTopoM
NAKOHWYHO 1 CXaTo, HO YEeTKO U pas3bopyrBo 3anncaHo camoe rnasHoe. MNepen cocTaBneHnem
KOHCMeKTa nonesHo 6erno npoYnTaTb KOHCNEKTUPYEMbIA MaTepuan. 3To NOMOXET 03HAKOMUTLCS C
TEMOIA, OLLEHNTb 06EM PaboThl MO BHUMATENBHOMY M3Y4YEHUIO MaTepuana u NpoaymMaTtb CTPYKTypy
KoHcnekTa. Hanbonee BaxHble hOpMyIbl PEKOMEHOYETCS BbIAENATh (LLBETOM MU NOAYEPKNBAHUEM).
Mpwy N3y4eHnn TOro MM MHOro CPU3NYECKOrO 3aKOHA, KpOMe CDOPMYNMPOBKM 1 MATEMATUYECKOA
3anucy 3akoHa, cnenyeTt 06paTnTb BHUMAHWE HA OMbIThl, KOTOPbIE 0BHAPYXMBAIOT STOT 3AKOH U
MOLTBEPXLAKOT Er0 CNPABELNNBOCTb, FPAHULLbI 1 YCNOBUS €r0 NMPUMEHNMOCTU. TaKXe NONE3HO
OTMETUTb, KaK 3TOT 3aKOH UCMONb3YeTCS HA NPakTuKe. To Xe caMoe MOXHO ckasaTtb U 06 n3y4aemoii
Teopuu B LenoM. NoMUMO OCHOBHbIX MOHSATWIA, NONOXEHNI, 32KOHOB 1 MPUHLAMOB TEOPWU CreayeT
06paTnTb BHUMAHMWE Ha OMbITbl, 6raroaaps KOTopbIM Bbina co3aaHa aTa TeEopUsi, SKCNEPUMEHTbI,
NOLTBEPXLAKOWWE €€ CNPaBEnSIMBOCTb. BCMOMHUTE, Kak NCMONb3yeTCs AaHHAasA TEOpUs Ha NMPaKTuKe.
Mpwr n3yveHnn Kakmx-nnbo pranyeckrx NPoLECCOB, MOMUMO MPU3HAKOB 3TWX NMPOLIECCOB U YCOBWA
X NPOTEKaHWSA, NMONE3HO NoKa3aTb, Kak OHW UCMOMb3YloTCH (MK, HA0BOPOT, Kak ¢ HUMK BopPOoTbCSH,
€CNn 3TO BPeLHble NPOSIBNEHNS NMPOLIECCOB) Ha NPakTUKe.
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Bup pabot MeTtoaunyeckue pekomeHaauum

aK3aMeH Mpv NOArOTOBKE K 3K3aMeHy XenatefbHO BECTU KPaTKMii KOHCMEKT N3y4eHHOro matepuana, Ha
KOTOPOM NakOHWYHO 1 CXaTo, HO YeTKO M pa3bopynBO 3anMcaHo camoe rnaeHoe. Mepen
COCTaBNEHNEM KOHCMEKTa NnonesHo 6erno npountate KOHCNEKTMPYEMBIA MaTepurar. 9T0 NOMOXET
03HAKOMUTBCS C TEMOIA, OLEHNTb 06 beM paboTbl MO BHUMATENBHOMY U3YYEHWIO MaTtepuana u
nponyMaTb CTPYKTYPY KOHcnekTa. Hanbonee BaxHble popMyIibl pEKOMEHAYETCS BblAENSATh (LIBETOM
nnn nogyepkmaaHvem). Mpu n3y4eHnn Toro UM NHOro OU3NYECKOro 3aKoHa, KpoMe hOpPMYNIMPOBKY
1 MaTeMaTUYecKoMn 3anucK 3aKoHa, crnegyeTt obpatTe BHUMaHNE Ha OrbIThl, KOTOPbIe 0OHapYyXuBatoT
9TOT 3aKOH U NMOATBEPXAAl0T ero CrpaBeaNnBOCTb, FPaHULbl U YCOBMSI €ro NpUMEHUMocTu. Takxe
MONe3Ho OTMETUTb, KaK STOT 3aKOH UCMOMb3yeTcsl Ha NpakTuke. To Xe caMmoe MOXHO ckasaTb 1 06
n3y4aemoi Teopun B LienoM. NoMUMO OCHOBHBIX MOHSITWIA, MONOXEHWIA, 32aKOHOB W MPUHLIAMOB TEOPUN
cnepyeT obpatuTb BHUMaHKeE Ha onbiTel, Gnarofaps KoTopbiM 6bina cosnaHa ata Teopus,
3KCNEepVMEHTbI, NOATBEPXAAtOWME ee CnpaBelJIMBOCTb. BCNOMHUTE, Kak NCNONb3yeTcs AaHHas
Teopus Ha npakTtuke. Mpn n3yyeHnn Kkaknx-nmbo PU3nMYecKnx NPOLECCoB, MOMUMO NPU3HAKOB STHX
MPOLIECCOB 1 YCNOBUIA UX MPOTEKaHWS, MONE3HO NokasaTb, Kak OHW UCMONb3yloTcs (Mnu, HaobopoT,
Kak C HUMK BopOTbCS, ECNW 3TO BPeHbIE NPOSIBNEHUS MPOLECCOB) Ha NPaKTUKe.

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)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucuunavHe (Moaynio) BKntoYaeT B cebs
cnenyrolme 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 pacrnedyaTtky pasaaToyHbiX MaTepuanos.
MynbTumMeguiiHas ayoutopusi.

12. CpencrtBa apanTtauum npenogaBaHUsl AUCLUMN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxcsi MHBaNUA0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoOmMMoCTV B 06pa3oBaTeNibHOM NMPOLECCe NPUMEHSIOTCS creaytolme MeToabl 1 TexXHonorum, obneryaroume
BOCMpUsTAE NHpopMaLMKN 0By4yatoWwmMMUCs MHBANIMAAMY U INLAMW C OrPaHNYEeHHBbIMU BO3MOXHOCTSIMI 3[00PO0BbS:

- cO3[4aHve TeKCTOBOW BepcUn NiobOro HETEKCTOBOMO KOHTEHTA LS €0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTVBHbIe POpPMbl, YO0OHbIE NS pa3fINYHbIX NOMb30BaTenei;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3nnyHbIX Buaax 6e3 notepyn AaHHbIX U CTPYKTYpbI,
npenycMoTPETb BO3MOXHOCTb MacwWwTabypoBaHus TekcTa U nsobpaxeHuii 63 notepm kayecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTyphbl;

- cO3[4aHne BO3MOXHOCTEW A4S 06y4atoWwmxcs BOCIPUHUMATL OLHY U Ty XXe MHPOPMaLMio U3 pasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NonyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHWEe NPOorpaMMHbIX CPencTB, obecrneynBatowmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNNNHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSLMOHHBIX
TEXHONOIA;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA AN Nepeaayn MHGopMaLMm, OpraHn3aL iy pasnuyHblx
POPM NHTEPAKTMBHOW KOHTAKTHOW paboTbl 0Byyarolerocs ¢ npernofasaTteneM, B TOM Yucne BebHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbl AN NPOBEAEHNS BUPTYaNbHbIX NEKLUA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTaHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALaAMU U 3aLMTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang opraHnsaumm oopM TEKYLLEro 1 NPOMEXYTOYHOro
KOHTPONA;

- YBENMYEHWE NPOLONXNTENBHOCTMN caaun 0byyaoWwmMcs NHBANMAOM UK IULOM C OFPaHUYEHHbBIMY BO3MOXHOCT MU
300POBbS OOPM MPOMEXYTOYHON aTTeCTaLMM MO OTHOLWEHMIO K YCTAHOBNEHHOW NMPOLOMXUTENBHOCTUA UX CAAYM:
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- NPOAONIXXUTENIbHOCTU COa4n 3a4é€Ta UM sK3aMeHa, nposoaonMoro B NUCbMEHHON oopme, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6ornee yeM Ha 20 MUHyYT;

- NPOOOIXUTENIbHOCTU BbICTYNNEHUA 06yqa|ou4eroc9 npu 3awunTte KprOBOI7I p8.60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTtasneHa B cooTBeTcTBUM ¢ TpebosaHuaMu GrOC BO 1 yyebHbIM nnaHom no HanpasneHuio 10.03.01
"NHdbopMaumoHHas 6e3onacHoCTb” 1 NPOOU0 NoAroToBkM "Be30nacHOCTb aBTOMATU3MPOBAHHbBIX CUCTEM",

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
Crpaxuua 15 13 17. Bl YHH
skt

AR 5 AN LM O



Mporpamma aucumnnmHbl "®unsmka”; 10.03.01 "MiHdpopmaumoHHas 6e3onacHocTb".

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

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenve nogrotosku: 10.03.01 - IHpopmaumnoHHas 6e3onacHoCcTb
Mpochunb noarotoskun: besonacHOCTb aBTOMATU3NPOBaHHbBIX CUCTEM
KBanngpukaumst BeinyckHUKa: bakanasp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2016

OcHoBHas nuTeparypa:

1. CaBenbes, W.B. Kypc obweri douanku. B 3 1. Tom 1. MexaHrka. MonekynspHas gonsunka [9neKTpoHHbIA pecypc]:
yyebHoe nocobve / .B. CaBenbes. - AnekTpoH. AaH. - CaHkT-Metepbypr: NaHb, 2018. - 436 c. - Pexum pgoctyna:
https://e.lanbook.com/book/98245

2. CaBenbes, N.B. Kypc domauku (B 3 11.). Tom 3. KBaHTOBas ontuka. AtoMHas dmanka. dusmka teepaoro tena. dnsmka
aTOMHOro sa4pa v anemMeHTapHbIx yactuy. - CaHkT-MNeTtepbypr: JlaHb, 2017. - 308 c. - Pexum gocTyna:
https://e.lanbook.com/book/92652

3. Npopnos, W.E. 9nekTpomarHetnam. OCHOBHbIE 3aKOHbI. - M.: Mi3pnaTtenbcTtBo 'Nlabopatopus 3HaHuid', 2017. - 322 c. -
Pexwum goctyna: http://e.lanbook.com/book/94160

4. Mponos, W.E. BonHoBble npouecchl. OcHOBHbIe 3aKkoHbI. - M.: Mapatenbcteo labopatopus 3HaHwuii', 2015. - 265 c. -
Pexwum goctyna: http://e.lanbook.com/book/66334

JononHutenbHasa nuTteparypa:
1. Ctpenkos, C.IN. MexaHuka. - CI16.: NaHb, 2005. - 560 c. - Pexxum pocTyna: http://e.lanbook.com/book/589

2. XaikuH, C.9. duanyeckne ocHoBbl MexaHuku. - CI6.: JlaHb, 2008. - 768 c. - Pexum gocTyna:
http://e.lanbook.com/book/420

3. KanawHwkos, C.I". Onektpuyectso. - Mockea: ®unsmarnut, 2008. - 624 c. - Pexum goctyna:
https://e.lanbook.com/book/59496

4. bytukos, E.W. Ontuka. - CankT-MNeTtepbypr: laHb, 2012. - 608 c. - Pexxum goctyna: https://e.lanbook.com/book/2764

5. KnkowuH, A.K. MonekynspHas coumauka. / A.K. KukouH, N.K. KukouH. - CI6.: NaHb, 2008. - 480 c. - Pexunm goctyna:
http://e.lanbook.com/book/185

6. ®puw, C.3. Kypc obweir dpmanku. B 3-x 1. T.3. Ontuka. AtomHas gmsuka. / C.9. ®puuw, A.B. Tumopesa. - Cl6.:
NaHb, 2008. - 656 c. - Pexum goctyna: http://e.lanbook.com/book/419
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.65.14 ®usuka

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

HanpasneHnne nogrotosku: 10.03.01 - IHdpopMaumnoHHas 6e3onacHocTb
Mpodhunb noarotoskun: besonacHOCTb aBTOMATU3NPOBaHHbBIX CUCTEM
KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

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.

CrpaHnua 17 ns 17.




