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Mporpammy ancumnnnHbl paspaboTan(a)(n) ooueHT, K.H. (aoueHT) 3axapos KO.A. Kadenpa obwei
domsnkn OTaeneHne comsnkn , Yuri.Zakharov@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenbto aucumnnnHbl Puanyeckmnin NpakTUKyM SIBNSIETCS 3KCNeprMeHTanbHas npoBepka
TEOPETUYECKMX OCHOB MEXAHWKW, ON3NKK KONebaHWi 1 BOSTH, MONEKYNISIPHON CON3UKN 1
TEPMOANHAMMKMN,

3NeKTpUYeCcTBa U MarHeTn3ma, KBaHTOBOM P3MKM, O3HAKOMIEHUE C oU3nYecknmn npnbopamu,
MEeTo4aMu M3MEPEHUIA N UHTEPNPETALMM PE3YNbTATOB N3MEPEHNIA.

2. MecTO AMCcUMNAUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

JaHHas yyebHas oncumnnnHa BkodeHa B pasgen " b1.6.11 OucumnnnHbl (Mogynmn)" OCHOBHOM
obpaszoBartenbHoit nporpammel 44.03.04 MNpodoeccnoHanbHoe obyyeHue (an3aH nHTepbepa) u
oTHocmKTCS K 6a3oBoii (obwenpodeccrmoHanbHoi) Yactn. OcBavBaeTcs Ha 2 Kypce, 4 cemMecTp.

L aHHbI Kypc SBASIETCS AUCUMNAMHOM obuenpodeccmoHanbHoro uukna. Ero nsyyerve basunpyercs
Ha 3HaHWUSIX, MONYYEHHbIX B WKOJIbHOM KypCe (OU3NKW, a TakXe CBA3aHO C AUCLMNIMHAMK
HakanaspuaTta maTemaTika, MHPOPMaTUKK, XMMUYECKMA NPaKTUKYM, MPaKTUKYM MO 3KONOMUN.

3. KomneteHuuu obyyaroLlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbrate 0CBOEHNS AMCUMMIMHBI (OOPMUPYIOTCS Cneayowme KOMNeTEHUNN:

Pacwucposka
LLincpp komnereHumu npuobpeTaemMon KOMMNeTeHL N
OK-1 BNafeTb KynbTypoli MbIWEHNS, CNOCOOHOCTLIO K 0606wWeHuIo,
(0blWeKynbTypHbIE aHanunay, BOCNpuaTUIO MHCpopMaLMK, MOCTAHOBKE LIEeNN U
KOMMEeTEHLMN) BbIOOpY NyTein ee 4OCTUXEHUS
OK-2
(OBLISKYNIbTYpHbIE yxfgbgomrﬂaigmsﬁpgo,;irymeHTmpOBaHHo N SICHO CTPOUTb
KOMMeTeHuunn) ycTHy ylop
OK-3 MOHMMaTb CouManbHyl0 3HA4YMMOCTb CBOEi Byayuiei
(0blWeKyNbTypHbIE npodoeccumn, obnanatb BbICOKO MOTUBALIMEN K BbINONHEHWIO
KOMMeTeHLMN) NPOdPECCMOHANBHOW OEeATeNbHOCTY
obnapatb 6a30BbIMM 3HAHMAMM OyHOAMEHTANbHbIX Pa3aenoB
PU3NKK, Xumnn 1 bronornm B 06 beme HeObXoANMMOM AN1S
OCBOEHUNS PUBNYECKUX, XUMUYECKMX N BMONOrMYEeckmx OCHOB B
3KOJMI0rMM 1 NPUPOLONONb30BaHNN, UMETb NPEACTaBNEHNE O
MK-2 COBPEMEHHOI eCTECTBEHHOHAYYHOI KapTuHe Mupa, BnageTb
(npodbeccuoHanbHble MeTo4aMM XMMNYECKOro aHanmaa, a Takxe metonamm otbopa n
KOMMEeTEHLMN) aHanmsa reonornyeckux n buonornyecknx Npob, MMeTb HaBbIKK

noeHTduKaLuum n onucaHns buonornyeckoro pasHoobpasus,
€ro OLEeHKN COBPEMEHHBLIMM METOAAMMN KONMYECTBEHHOM
06paboTky MHGOPMaLMK, BKIOYas UCMONb30BaHNE METOLOB
NPUKNALHOM CTAaTUCTUKM 1 FTeOMHGOPMALMOHHBIX TEXHONOTUIA

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

CYTb N TEOPETMNYECKYIO MHTeprnpeTaumio OCHOBHbIX PM3nNYeCcKunx ABNEHNN MEXaHUKN, MOHeKyHﬂpHOVI
Pr3nKn, TepMoANHaAMUKN, SNEKTPUYECTBA, ONMTUKN U aTOMHOM Pur3nKn.
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2. DONTXEH yMeTb:

MCNoNb30BaTb NpoOCTeNWmNe hrnandeckme Npubopbl AN N3MEPEHMNA PA3NNYHbBIX BENNYMH C
NPUMEHEHNEM METOLOB 06paboTkM 1 aHanM3a pe3ynbTaToB aKCMNEPUMEHTA.

3. 0ONXeH BnageTb:
MeToaamMm UccnenoBaHus NPUPOOHbIX SBIEHNIA.

4. NONXEeH JEeMOHCTPMPOBaTb CNOCOOHOCTb M FOTOBHOCTb:

MOHMMATb CyTb Y TEOPETUYHECKYIO NHTEPNPETALIMIO OCHOBHBIX (OU3NYECKMX SBNEHUA MEXaHWKM,
MONEKYNSAPHON PM3MKKN, TEPMOAMHAMUKIN, SNEKTPUYECTBA, ONTUKM N aTOMHOR or3mKu,
COOTBETCTBYIOWMUX METOLOB UCCIEeN0BAHMS NPUPOLHbBIX SBNEHWIA, UCMONb30BaTh NPOCTenWwmne
husnyeckme npubopbl 4N N3MEPEHMNI PA3NNYHbBIX BENIMYMH C MPUMEHEHNEM METOLOB 06paboTku n
aHanmnsa pes3ynbTaToB 9KCMEPUMEHTA

4. CTpyKkTypa 1 cogepxaHvue OUCLUMNIUHBI MOAYNs
Obwas Tpya0eMKOCTb AUCLMMIIMHBI cocTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopMma NPOMEXYTOYHOro KOHTPONS ANCUUNANHDBI 9K3aMeH B 4 CEMeCTpe.

CyMMapHo no amcumnanHe MoxHo nony4nts 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6annos, ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO NS [OMNycKa K 3ayeTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBopuTenbHO" (YOO0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl N0 AucCUMnIMHe/ MOAYNIO
TemaTnyeckuu nnaH gucUUNAUHbI/MoOAyNS

Buabl n yachbl
ay,oMTOpHOM paboThbl,

Paspen
Henens MX TPYAOEMKOCTb Tekywme chopMbl
N D.VIKIIL(ISI/‘IJ‘I';’JLV;I'HH/ CeMeCTPcemecrpa (B yacax) KOHTpoOns
neKumI'IpaKTquCKMenaﬁopaToprle
3aHsATUS pa6oTbl

Tema 1.
NoarotToBUTENbHbIN
aTan, BKAYatowmin
1.|MHCTpYyKTax no texHuke | 4 1 2 2 0
6e3onacHoOCTU B
donanyeckom
nabopartopuu.
Tema 2. Tema
2. MexaHmKa 4 2-9 2 4 0
Tema 3. Tema
‘IMonekynsipHas cpusuka

Tema 4. Tema
4./9neKTpn4ecTBo 1 4 1 4 0
MarHeTu3m

Huckyccusa

Hwnckyccusa
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Buabl 1 yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens MX TPyAOEMKOCTb Tekywme coopmbl
N ‘D'"Kn"(")""’;'_r;"”b'/ C("w'echcemecrpa (B yacax) \ll(ompg;'mp
Ay Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
u 3aHATUA pa601b|

Tema 6. ObpaboTka u

aHanm3 rnosny4yeHHom
6.[MHdoopMaL K, 4 10 1 4 0 Oryer

noarotoeka oT4yera no

nabopatopHoi paborTe.

Tema 7. Cpaya otyeta

no Kaxnaon i
/. nabopatopHoii paboTe 4 1-12 1 4 0

npenogasarento

Tema 8. NItorosas
8. doopma KOHTpons 4 12 1 4 0

Tema . Itorosas 4 0 0 0 Ok3ameH
" |dopma KoHTpONA

Ntoro 10 26 0

4.2 CopepxaHue oUCLUNMUHbI
Tema 1. MoaroTtoBUTENbHbIN 3Tan, BK/IOYaKOLWMUIA MHCTPYKTaX NO TeXHUKe 6e30nacHOCTU B

c¢puamnueckomn naboparopum.

JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

npakTnyeckoe 3aHsitne (2 4aca(os)):

Tema 2. Tema MexaHuka
NeKLuMoHHOe 3aHsiThe (2 yaca(os)):

npaktnyeckoe 3aHsitne (4 4aca(os)):

Tema 3. Tema MonekynsipHasi ou3sunka
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

npakTnyeckoe 3aHsitne (4 4aca(os)):

Tema 4. Tema dneKTpnMyYEeCTBO U MarHeTU3M
neKkuunoHHoe 3aHsitne (1 yaca(os)):

npakTnyeckoe 3aHsitne (4 4aca(os)):

Tema 6. O6paboTka n aHanu3 nNony4yeHHon MHpopMaLum, NOAroToBKa oTyera no
naboparopHou pabore.

nekumnoHHoe 3aHsitTne (1 yaca(os)):

npakTudeckoe 3aHsitne (4 yaca(os)):

Tema 7. Cpaua otyeTta no Kaxmaoun naboparopHon pabote npenopgasarento
JNeKunoHHoe 3aHsitne (1 4yaca(os)):

npaktnyeckoe 3aHsitne (4 4aca(os)):

4.3 CTpyKTypa U copgepxaHue caMOCTOATENIbHOM paboTbl AUCLUNNIUHBI (MOAYNS)

Peructp
CrpaHnuy

Buabi
N Pasanen Cemectp| HeRens | camoctosirensHoit TpyaoemMkocTh ;‘:ﬁ%‘g‘;;‘;g:;g:ga
AucumnnmHol pcemecha pa6oTbl (B wacax) 260TbI
CTYLEHTOB P
Tema 4. Tema
hyorHbIN HoMep 902328517 SAEKTPOHHBIH
p 5|13 14. IS YHUBEPCUTET
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTYLEHTOB P
Tema 6. ObpaboTka u
aHanu3 nosly4YeHHom
noaroToBka K
6.|MHpopmMaumn, 4 10 o?flle? oBka 10 oTyet
noaroToBka ot4yeTa no y
nabopatopHoii paborTe.
NnoOroToBK
Tema 7. Coava otyeta nagba e?-n-ujx nposepka
7|10 Kaxnon 4 | 11-12 |otueros no o [oT4eTOB MO
‘InabopatopHoli paboTe NABOPATOPHBIM nabopaTtopHbIM
npenogasaTento Tam
penoa paboTam patora
Tema 8. NTorosas NnoAroToBka K
8. ' 4 12 2 THbIA On
doopma KOHTpons YCTHOMY Onpocy ye onpoc
WNtoro 18

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

MNpenocrasnsgeTcs Hay4yHoe 06opyaoBaHKe, METOANYECKOe Nocobue, MOMOLLb NHXeHepa 1
KOHCynbTaumu npenoasartens ons BoiNoNHeHNs nabopaTtopHbIX NCCnenoBaHuii. ViMmeeTcs Bbixoq B
NHTepHeT. Mpepoctasnsetcs NK ons 06paboTkm faHHbIX 1 KOMMbIOTEPU3MPOBAHHbIE NabopaTopHbIe
yctaHoBku. Coada oT4eToB NpegnonaraeT YCTHYIO 3alnTy NONyYEHHbIX pe3ynbTaTos.

6. OLueHOYHble CpeacTBa OJisl TEKYLLLEro KOHTPONS yCrneBaeMoCT!, NPOMEeXYTOUHOM
aTTecTauum rno UToram OCBOeHUs1 GUCLUNIMHBbI U yyebHO-MeToanueckoe obecneueHne
CaMOCTOSITeNIbHOW paboTbl CTYAEHTOB

Tema 1. MNoarotoBUTENbHbIN 3Tan, BK/IOYAKOLWMUA MHCTPYKTaX MO TeXHUKe 6e3onacHoOCTM B
chnanueckon naboparopum.

Tema 2. Tema MexaHuka

Tema 3. Tema MonekynsipHasa dousunka
Tema 4. Tema DnekKTpMYECTBO U MarHeTU3M
OMCKyCCUS , MpUMepPHble BOMPOCHI:

CM. npoyee

Tema 6. O6paboTka n aHanu3 nNony4yeHHon MHpopMaLum, NOAroToBKa oTyera no
naboparopHou pabore.

OTYeT , NPUMEPHbIE BOMPOCHI:
CM. npoyee

Tema 7. Cpaua otueTa no Kax,noun naboparopHou pabote npenopasarento
npoBepkKa 0T4eTOB Mo nabopaTopHbIM paboTaM , NPMMEPHbIE BOMPOCHI:

Tema 8. UTorosas oopma KOHTpons
YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

Tema . UToroBasi oopma KOHTpOns

[MpvMepHble BOMPOCHI K 9K3aMeHy:
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CocTaBneHune oT4eTa no Kaxnoi nabopaTtopHoit paboTte u ero 3awmTa B goopme cobecenoBaHust ons
TOro, 4T06bI NONYYNTL CReaytoLyto paboTy.

MakcumanbHas oLeHka 3a BbIMONHEHWE NPakTUYecKomn Yactn nabopaTtopHbix paboT - 50 6annos.
MNpakTnyeckas paboTta CTyAeHTa OLEHUBAETCS Npenonasatenem uanyeckoro npakTukyma
cnegyowmm o6pasom:

PenTrHroBbIl nokasartenb Nno gonuanyeckomy npakTukymy 3a CEMecCTp paBeH cyMMe 6annos 3a osa
6noka: brnok 1 - BbICTynaeT Kak oLeHKa 3a BbIMONHEeHHble paboTbl B ceMecTpe (caada nabopaTtopHbIX
paboT ¢ MUHMMarbHbIMU TpeboBaHUsMK), BRok 2 - BbICTyNaeT kak 0TMeTKa O CaHHbIX paboTax B
cemecTpe (caada nabopatopHbix paboT ¢ NonHbIMK TpeboBaHusIMKM). OLeHKa Kaxaon nabopaTopHoO
paboTbl ocylecTensietcs no 10 6anbHoM wkane: 5 (3a bnok 1) + 5 (3a bnok 2). MNMpuyem oueHka 3a
Bnok 1 He andbpepeHUMpoBaHa (CTyaeHT nonyyaeT nmbo Honb, NMbo Natb Hannos). OueHka 3a bnok
2 oudbdoepeHUMpoBaHa 1 HaYNCnsieTcsl Ha OCHoBaHUM obbema 3HaHWi cTyaeHTa. [na HaunucneHms
6annos no bnoky 2 npenonasaTenb OLUEHMBAET YPOBEHb MOHUMAHNS (PU3NYECKUX 3aKOHOB,
Mcnonb3oBaHHbIX B paboTe (paboTax). CTyneHT OONXeH:

- YMETb BbIBECTU 1 06 bACHUTL pabouyto coopmyny (1 6ann);

- 3anucaTb PopMy bl SMNNPUYECKUX 3aKOHOB 1 BbIBECTU (DOPMY/bl TEOPETUYECKM MONyYaeMblX
3aKOHOMEPHOCTEN, N3y4aeMblx UM NCNONb3yeMbix B paboTe (2 banna);

- FPaMOTHO YCTHO CCPOPMYNNPOBATL 3TU Hay4Hble nonoxeHns (1 6ann);
- OTBETUTb Ha BOMPOCHI MOBbIWEHHOW TPYAHOCTM MO COOTBETCTBYOWeN Teme (1 6ann).

PentnHrosbin nokasatensb No pnanyeckomy nNpakTUkymy BblHUCNSAETCS No doopmyne:

roe N - yucno paboTt, coaHHbIX CTYOEHTOM 3a ceMecTp, X|i - oueHka no bnoky j 3a paboty i, n -
NnaHoBOE Yncno paboT, onpenensieMoe Kak Lenas 4acTb peanbHOro KonMyecTBa ayauToOpPHbIX 4acoB
ONns 0aHHOM akagemMnyeckom rpynnbl, AeNeHHOro Ha 6 4acos.

BOMNPOCHI K 3AHETY

1. IamepeHune. ToyHoCTb n3mepeHms. Knaccndpukaums norpewHocTe.

2. OueHka cnyyanHbIX NOrpewHOCTen NPSAMbIX U3MEPEHWIA.

3. OueHka cnyyanHbIX MOrpelwHoCTen KOCBEHHbIX U3MEPEHUI.

4. OCHOBHbIE MOHATUS KMHEMATUKN NOCTYNAaTENbHOrO 1 BpawatebHOro ABMXEHNIA
(OBUXeHWe, cucTema oTcyeTa, TBepaoe Teno, MmatepmnanbHas To4ka, CKOPOCTb, YCKOPEHMe,
nepemMelleHne, TpaekTopus).

5. BpauieHue TBepooro tena BOKpyr HENOABMXHON OCU. YTNoBble CKOPOCTb U YCKOPEHUE.
6. Bugpl B3anmogenctemin. Cunbl B MexaHuke (rpaBmTtauns, ynpyroctb, TPEHUE).

7. 1-, 2-n n 3- 3aKOHbI HblOTOHA.

8. IMnynbc Tena n cuctembl Ten. 3aKOH COXPaHEeHNs UMMynbca.

9. SHeprus, paboTa, MOWHOCTb.

10. KnHeTnyeckasa v noteHumanbHas aHeprum tena. lNoteHumanbHble kpuble. [NonHas
SHepruns. 3aKoH COXpaHeHNs aHepruu.

11. OcHOBHOE ypaBHEHWE OMHaMVKK BpalatenbHoro AsnxeHns. MomeHT nHepunm. MomeHT
nMnynbca.

12. Teopema NonreHca-lLtenHepa. 3akoH coxpaHeHMs MOMeHTa UMMy nbca.
13. KnHetnyeckas aHeprus spatarowerocs tena.

14. apMOHUYEeCKmMin ocunnnsaTop. YpaBHEHNe rapMOHNYECKNX konebaHuii n ero napameTpsbl
(amnnutypa, YacrtoTa, dpasa).

15. KonebaHus rpysa Ha npyXuHe (ypaBHEHWE OBVXEHWS, SHEPTUS MAATHUKA).
16. Matematuyecknii u usnN4eckmMin MasTHUKN.

17. 3atyxatowme konebaHus.

18. BblHy>XAeHHble KonebaHusi. Pe3oHaHc.

19. CnoxeHune konebaHwii. bueHus.

20. ®urypsbl Jlnccaxy.
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21. BonHbl, ux napameTpbl, kKnaccugukaums. YpaBHeHUe nnockor berywei BonHbI.

22. SHeprus, nepeHocumas ynpyrom BonHom. [NnoTHOCTb aHepruu.

23. 3ByK U ero napameTpbl.

24. 3dppexT Jonnepa.

25.Knaccndpukaums nedopmaumin. 3akoH N'yka ana npyXxuHbl n ctepxHsa. Moaynb KOHra.
["padpunk 3aBMCUMOCTN HANPSAXEHUS OT OTHOCUTENbHOIO YASIMHEHNS.

26. SHeprus ynpyrown gecgopmauunu.

27. ['pachmnyeckoe npenctaBneHne Te4eHns XnakocTu (rasa). Teopema o HepaspbIBHOCTH
CTPyW.

28. YpasHeHune bepHynnu.

29. Cnocobbl M3MePEHNst CKOPOCTM MOTOKA XWOKOCTU 1 ra3a. BonocTpyiiHbiii Hacoc.

30. NcteyeHme xunakoctn us oreepctus. dopmyna Toppuyennu.

31. Cuna peakuuu BbiTekarowen cTpyn. PeakTuBHoe ABUXEHNME.

32. BaskocTb. Popmyna lNyasennsa. Yncno PenHonbaca.

33. BuxeHune Ten B XnakocTsx u rasax. [MogbemHas cuna. dopmyna Ctokca.

34. TepMoanHammyeckas cnctemMa u napameTpbl ee cocTosHms. YpasHeHne Menaeneesa-
KnanenpoHa. i3onpoueccsi.

35. OcHOBHOE ypaBHEHME MON.-KUHETUYECKON Teopmm ra3oB. Mukpo- n MakpoxapakTepucTUKK.
Temnepartypa.

36. PacnpepneneHne ra3oBblx MONEKYN Mo CKOPOCTSAM.

37. Yucno ctonkHoBeHMIM 1 anvMHa ceobonHoro npobera Moneky’n.

38. bapomeTtpuyeckas cpopmyna.

39. Pabota n Tennota.TennoobmeH. PaboTa rasa.

40. lNepBoe Ha4ano TepMoanHaMuKn. BHyTpeHHAS aHeprus.

41. TennoeMKoCTb rasa u ee 3aBMCUMOCTb OT BUAa npouecca tennonepenadm (M30XopHoro,
1n306apHOro, N30TepMMYEeckoro, aanabarTHoro).

42. Btopoe Hayano TepmoanHammkm. Mpsamoi n obpatHblil unknbl TennoBoin MawnHbl. K.
43. Mpeobpa3zoBaHne TENNOTbI B MEXaHMYeCKyto paboTty. Linkn KapHo.

44. Luknbl oBurartenen BHyTPEHHEro CropaHns 1 u3enbHoro.

45. SQHTpoNnS 1 hopMynnMpoBKa BTOPOro Havana 1/ ¢ ee NoMoLLbHO.

46. Obuiee ypaBHeEHME NepeHoca.

47. Ondppysns rasos. KoadpbdpuumeHT gmugodpysunn. OnbiT Jlowmmara.

48. BHyTpeHHee TpeHue rasos. KostphpuumneHT BA3KOCTW.

49. TennonpoBoAHOCTb ra3oB. KoagpdpmumeHT TennonpoBoaHoCTU. MpuHUMn paboTbl KONobi
Tepmoca.

50. I'Ipe,uenbl NPUMEHUNMOCTUN 3aKOHOB NaeajibHOro ra3a K pealjibHbiM ra3am.

51. YpaBHeHue n nsotepma BaH-aep-Baanbca ans peanbHoro rasa. Kputunyeckoe coctosiHve
BeLllecTBa.

52. CeoicTBa M 0OCOBEHHOCTM CTPOEHMS XNOKOCTEN.

53. OcobeHHOCTM NPOLIECCOB NepeHoca B XUAKOCTSX U B BUONOrnYecknx cucTemax.
54. oBepXHOCTHOE HaTAXEHME.

55. CmaumBaHue n HecmadmsaHue. KanunnsipHble SBNeHUS.

56. OCOBEHHOCTUN CTPOEHUS KPUCTANINYECKMX TBEPAbIX TEN. TENNOEMKOCTb.

57. MoHsiTne pasbl 1 ha3oBoro pasHoBecust. VicnapeHue, koHaeHcaums, cybnmmauums,
nnasneHue, kpuctannnaauus. inarpamma coctosHS BelwecTsa.

58. 9n. 3apsanbl n nx B3aumogencTaune. 3akoH KynoHa.
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59. MNpagouyeckoe n3obpaxeHne anekTpuyeckoro nons. Pabota cun anekTpoctaTmyeckoro nosns.
[MoTeHuwnan.

60. CBS3b MEX Y HANPSAXEHHOCTbIO MONS U NOTEHLMANIOM.

61. OnekTPoeMKOCTb. DHeprus anekTpuyeckoro nonsi. O6beMHas NNOTHOCTb SHEPTUMN.
62. Ounonb. [leincTBme anekTpuyeckoro nons Ha avnonb. [Nonspusauns oManekTpukos.
63. Buobl nonapusauun.

64. BrionoTteHumanbl. AnekTpuyeckoe none 3emnu. encTemne anekTpnU4eckoro nons Ha Xueble
OpraHu3mbl.

65. On. Tok. Cuna Toka. lNnoTHocTb Toka. HanpasneHue Toka. Knaccugomkaums sewecTts no
CBOWCTBaM 3N1€KTPONPOBOOHOCTM.

66. OnekTpuyeckne MetToabl OYUCTKN BOAbI (9NEKTPONN3).

67. 3akoH Oma gns yyactka uenun. ConpoTnBneHne NpoBOOHNKOB, €ro 3aBUCMMOCTb OT
Temneparypbl. [pakTuyeckoe ncnonb3oBaHme 3Tol 3aBmcrmMocT. MocToBas cxema BKIOYEHWS
TEPMOCOMPOTMBNEHMS.

68. 9C nctoyHuka. 3akoH Oma ans HeoO4HOPOLHOrO yHacTka Lenw.

69. OnekTpoHHas ammccus. PaboTa Bbixoda anekTpoHa. Buabl amuccmm n cnocobbl peanmaauun.
[MpakTnyeckoe ncnonb3oBaHue.

70. NMpoBoAMMOCTb NONYNPOBOAHNKOB. 3aBUCMMOCTb COMPOTMBAEHNS OT TeMNepaTypbl.
71. p-n nepexon. BeinpsimneHne Toka ¢ NOMOLLbIO NONYNPOBOAHUKOBBLIX ANOLOB.

72. TepMoanekTpuyeckre cBocTea p-n nepexona. ConHevyHas 6atapes - 9KONOrM4eCKN YNCTLIN
NCTOYHWUK 3HEeprum.

73. [leiicTBME BNEKTPUYECKOrO TOKA Ha XMBOW OPraHusm.

74. IHoyKums v Hanpsi>xeHHOCTb MarHUTHOro nons.

75. ConeHong, Kak UICTOYHUK OQHOPOLHOrO MarHUTHOro nons. NMoTok MarHUTHOW MHIOYKUNN.
76. [eincteme MarHMTHOro nons Ha Tok. 3akoH Amnepa. lNpakTuyeckoe ncnonb3oBaHue.
77. Cnna JlopeHua.

78. [1BUXXeHne 3apsXKeHHbIX YacTUL, B 3N1IEKTPUYECKOM M MarHUTHOM MONSX.

79. MarHuTtHoe none 3emMnu, Kak 3awmTa OT KOCMUYECKMX YaCTULL.

80. Macc-cnekTpomeTpus.

81. OnekTpomarHnTHas uHaykums. Mpasuno JleHua. OCHOBHOM 3aKOH 3NEKTPO-MarHUTHO
VHOYKUNW.

82. BuxpeBoe anekTpunyeckoe none. Buxpesbie TOKW.

83. TpaHcoopmartop. ABToTpaHcgopmaTop.

84. SHeprma MarHMTHOro nong. NnoTHOCTb aHepruu.

85. MarHuTHble cBoMcTBa BelwecTs. [lapamarHeTvkn, gnamarHeTmkn, oeppomarHeTuku.
86. MarHnTHoe none v XnBOM OpPraHn3m.

87. 3akpbITblil kKonebaTenbHbI KOHTYP.

88. OTKpbITbIA KOnebaTenbHbI KOHTYpP. 3ny4yeHne anekTpoMarHMTHbIX BOJH.

89. dnekTpomMarHnTHas BonHa 1 ee xapaktepuctuku. Likana BonH.

90. 3aKOHbl OTPaXXeHUsi U MPEOMNIEHNS CBETA Ha FpaHuLe ABYX Cpel. SIBNeHne nonHoro
BHYTPEHHEr0 OTPaxXeHwusl.

91. Copepunyeckme 3epkana. XapaktepucTuku. NMoctpoeHne n3obpaxeHuii.
92. JInH3bl. XapakTepncTuku. MoctpoeHne n3obpaxxeHns B TOHKON IMH3E N CUCTEME TOHKMX NTUH3.

93. 'nas, kak ONTUYECKMA MHCTPYMEHT. BIM30pyKOCTb, AAaNbHO30PKOCTb M NPUHLMN Noabopa 04KOB.
KpuBas BugHocTu rnasa.

94. Jlyna.
95. Mukpockor.
96. 3putenbHas Tpyba.
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97. lncnepcusa ceeta. PasnoxeHwe cBeTa B CreKTP C NOMOLWbIO NpuaMbl. Knaccngpukaums
ONTUYECKUX CMEKTPOB.

98. lMornoweHwe ceeta. Liet Ten. 3akoH JlambepTa-byrepa-bepa. OnTnyeckas nnoTHOCTL.
99. doTokonopnMeTPUS.

100. NHTepdepeHumns ceeta. Okpacka TOHKUX NAEHOK, Konbua HbloToHa.

101. Oncopakums ceeta. 30Hbl PpeHens.

102. OndopakumoHHas peweTka. YCTPONCTBO U NPUMEHEHME.

103. MNonspusauuns ceeta. SBneHne OBOMHOrO ny4yenpenoMeHns.

104. doToappekT. 3akoH CtoneTosa. [pakTnyeckoe npuMeHeHe oToadhdeKTa.

7.1. OcHOBHas nuTteparypa:

1. NNanacbepr I'.C. Ontuka: yuebHoe nocobue ons sy3os / . C. llanacbepr.?N3pnaHue 6-¢,
ctepeotunHoe.?Mocksa: PUSMATJINT, 2006.7848 c.

2.JlaHacbepr I".C. OnTuka: yuebHoe nocobue ansi sysos / I'. C. NlaHacbepr. - 6-e n3a., CTepeot.. -
M.: PUSMATIINT, 2010. - 848 c.

http://e.lanbook.com/books/element.php?pl1_id=2238

3. Obwas gounaunka: pykoBoacTso no nabopatopHoMy npaktukymy: YyebHoe nocobue / MNon pean. V.b.
KpbiHeukoro, B.A. Ctpykosa. - M.: UH®PA-M, 2012.
http://znanium.com/bookread.php?book=345060

4. dunauka. Mpaktmkym: YuebHoe nocobwue / ['.B. Bpybnesckas, N.A. FoH4YapeHko, A.B. NnbiowoHoK.
- M.: HU WHdppa-M; MH.: Hos. 3HaHue, 2012. - 286 c.
http://znanium.com/bookread.php?book=252334

5. Obwas guauka: Cb. 3apay: Y4eb. nocobue / J1.I. AHTowwnHa, C.B. Masnoe, J1.A. CknnetpoBa;
Mon pen. B.A. Ctpykosa. - M.: UH®PA-M, 2006. - 336 c.: 60x90 1/16. - (Bbicwee obpa3oBaHue).
(nepenneT) ISBN 5-16-002494-8, 3000 aka3. http://znanium.com/bookread.php?book=110150

6. Obwas cusnka: pykoBoacTBo no naboparopHomy npakTukymy: YuebHoe nocobue / MNoa pen. UN.B.
KpbiHeukoro, B.A. Ctpykosa. - M.: UH®PA-M, 2008. - 599 c.: 60x90 1/16. - (Bbicwee
obpasosaHue). (nepennet) ISBN 978-5-16-003288-7, 2000 3k3.
http://znanium.com/bookread.php?book=142214

7. ®unsmnka: MexaHuka. MexaHun4eckne konebaHusi n BonHbl. MonekynsipHas gomauka.
TepmoanHamuka: YuyebHoe nocobue / C.U. KysHeuoB. - 4-e naa., ucnp. n gon. - M.: By3oBckuii
y4yebHuk: HALL MHD®PA-M, 2014. - 248 c¢.: 60x90 1/16. (n) ISBN 978-5-9558-0317-3, 700 aK3.
http://znanium.com/bookread.php?book=412940

8.Casenbes, W.B.. Kypc obwein dounankm = A course in general physics: y4ebHoe nocobue ans
CTYAEHTOB BbICWNX Y4EOHbIX 3aBeeHNiA, 0byyatowmxcs no TexHnyecknm (550000) un
TexHonornyeckmm (650000) HanpasneHusMm: [B 3-x 1.] / U. B. CaBenbes.?U3a. 10-e,
ctep..?CaHkT-lNeTtepbypr [v ap.]: JlaHb, 2008.? T. 1: MexaHuka. MonekynsipHas
don3unka.?2008.7432 c.:

9.CaBenbes W. B. Kypc obuweit domamnku: yueb. nocobue: B 3 1. [DnekTpoHHbI pecypc] / W. B.
Casenbes.--Cl16.: NaHb, 2007 -.--(YuyebHukun ons By3oB. CneumnanbHas nutepatypa) T. 1: MexaHuka.
MonekynsipHasa gomnsuka.--Mocksa: J1aHb.-- 2011.-- 432 c..-- Pexum goctyna:
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=704

10. KanawHwukos C.I". SnekTpunyecTBo: Yueb. nocobue ons ctyn. cous. cneumanbHocTeli By3os / C.I.
KanawHwukoB.?6-e n3g., ctep..?M.: DUSMATIINT, 2004.7624c.

11.KanawHwukos C.I". SnekTpunyectso: Y4eb. nocobue ons ctyd. goua. cneumansHocTtein By3os / C.I".
KanawHukos. - 6-e naa., crep. - M.: ®USMATJINT, 2004. - 624c.
http://e.lanbook.com/books/element.php?pl1_id=2188

7.2. JlononHuTenbHasa nuteparypa:
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1. MonekynsipHas conamka = Molecular physics : yuebHoe nocobue / A. H. Mateees .? N3paHue 4-e,
ctepeoTunHoe .? CaHkT-lMeTepbypr [n op.] : NaHb, 2010 .? 368 c.

2. KukouH N.K., KukonH A.K. MonekynspHasa gouauka = Molecular physics: yuebHoe nocobue / A. K.
KukouH, N. K. KukonH.?U3paHwne 4-e, ctepeoTtunHoe.?CankT-lMetepbypr [n ap.]: NlaHb, 2008.7480 c.

7.3. UHTepHeT-pecypcChbl:
Bukuneams - http://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0
3aHnMaTtenbHas puamka - YouTube - hitp:// www.youtube.com/watch?v=jTn9GoguDGl

Pasnen College.ru no ounanke MHTErpMpyeT coaepXaHme y4ebHbIX KOMMbIOTEPHbBIX KYPCOB KOMMaHMM
PUNBNKOH, BbinyckaeMbix Ha KOMMNaKT-gMcKax, u MHAMBMOyanbHoe 0by4yeHne Yepes NHTEpPHeT ?
TeCTMPOBaHME N 3NEKTPOHHbIE KOHCYNbTauuu - http://www.physics.ru/

TecTupoBaHue - http://www.i-exam.ru/
dursnyecknin aHUMKNoNeanyeckunin cnosaps - http://www.all-fizika.com/

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNIUHbI(MOAYNS)

OcBoeHne ancumnnuHbl "dunanyeckunia I'IpaKTVIKyM" npeagnonaraet ncnonb3oBaHMe cregyowero
MatepunanbHO-TEXHNYECKOro obecneyeHuns:

Nabopatopuu hmamyeckoro npakTrkyma kadgoeapbl obwen uankn. JlekumoHHas ayantopums ¢
LEMOHCTPALUMOHHBLIM KaOMHETOM (PM3MKKN, OCHALEHHbIE MYNbTUMEANAHLIM 060pyAOBaHUEM. HayyHas
6rnbnmoteka KPY ¢ KOMMNLIOTEPHBIM KACCOM.

Mporpamma coctaeneHa B cootBeTcTBUM ¢ TpeboBaHusMm ®rOC BIMO u yyebHbIM NnaHoM no
HanpaeneHnto 44.03.04 "MMpodeccroHanbHoe 0byyeHne (an3aiH nHTepbepa)” 1 NPocunto
noarotosku IusanH nHtepbepa .
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ABTOpP(bI):

3axapos 0.A.

v 201 __r.

PeueH3eHT(bl):

HarynuH KoHctaHTuH KOpbeBuny

v 201 __r.
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