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Mporpammy aucumnnuHbl paspabotan(a)(n) 3axapos O.A. , Yuri.Zakharov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

TeopeTnyeckoe NOHMMaHNE OCHOB MEXaHWKKW, oU3MKN KonebaHuii n BONH, MONEKYNSIPHOM COU3NKK 1
TEPMOANHAMMKW, SNEKTPUYHECTBA 1 MarHeTuama, KBaHTOBOW (OU3UNKK, NoaKpPenneHHoe nabopaTopHoON
NPakTUKOW.

2. MecTo OUCLMN/MNHDBI B CTPYKTYpe OCHOBHOM o6pa3oBaTtenibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

DaHHas yuebHas aucumunnnHa BkntodeHa B pasaen " b2.5.4 ObwenpogeccnoHanbHblit" OCHOBHOW
obpasoBaTtenbHol Nporpammbl 022000.62 Skonorms 1 NpMpPoaoNoNb30BaHNE N OTHOCUTCS K 6a30BOiA
(obwenpodpeccroHanbHoi) YacTn. OcBanBaeTcs Ha 2 Kypce, 3 ceMecTp.

EH. @. 4. Obwwne matemaTnyeckmne n eCTeCTBEHHOHAy4Hble AUCUMNInHBL. Bnok no yyebHoMy nnaHy
b2.6.4.

Kypc obuieit domamnkmn normyeckun yBsisaH co BCEMU AUCUMUMNAMHAMU YKa3aHHOro uukna. YcnewHoe
yCBOEHME OaHHOro Kypca TpebyeT 3HaHWin or3nku 1 MaTeMaTki B paMKax nporpaMmbl cpeaHei
WKONbI, @ TAKXe 3NEMEHTOB BbICLWIE MaTeMaTUKN, N3y4aeMbix B yHMBepcuteTe. Teopetudeckas
cocTaBnsitowas kypca AononHsetcs nabopatopHbiM oU3NYECKMM NpakTUKyMoM. Bee 310
coyeTaeTcs C ApyrMMmn npakTnukymamu, Hanpumep, no xmmmm, 6uonornm, 3Konornm, MHGoOpPMaTnKe n
Lp., FAe UCNonbayloTcs pmuanyeckue npubopbl 1 ctatucTnyeckas obpaboTka pesynbTaToB
namepeHunin. ucumnnuHa ndyyaetcs Ha 2 kypce (3 ceMecTp).

3. KomneteHuuu obyuatowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytoWwme KOMNeTEHUNN:

PacwucpoBka

LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUN
OK-2 MeHWe NTorn4yeckn BepHo, apryMeHTMpoBaHo 1 SiCHO CTPOUTb
(ObuwekynbTypHbie yCTH 0 U MUCbMEHH KE)) e’qbp g P P
KOMMeTeHuunn) ycTHYy ylop
OK-1 BNafeHne KyNnbTypoi MbllWeHUsl, CNOCOBHOCTbIO K 0606 eHNIO,
(0bLekynbTypHbIE aHanuay, BOCNpuAaTMIO MHGOOpMaLMK, NOCTAaHOBKE Lenn 1
KOMMeTeHuunn) BblIBOpY NyTei ee NOCTUXEHNS
OK-3 MOHMMAaTb CoLManbHY0 3HAYUMOCTb CBOEN Byayuiei
(0BLeKkynbTypHbIE npodpeccumn, obnanatb BbICOKON MOTUBALIMEN K BbINOMHEHNIO
KOMNeTeHLmm) npogoeccnoHanbHom neaTenbHOCTH
MK-3 B 0bbeme: obnanatb 6a30BbIMM 3HAHUSIMU (OYHOAMEHTANIbHbIX
(npodbeccrmoHanbHble pasnenos onankmn, HeobXoAMMOM L1 OCBOEHUS (PU3NYECKMX
KOMreTeHuun) OCHOB B 3K0MI0r1m1 1 Npupoaononb3oBaHnn

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. DONXeH 3HaThb:

CYTb 1 TEOPETUYECKYIO NHTEPMNPETALIMIO OCHOBHbIX (OU3NYECKMX SIBNEHNI MEXAHWKW, MONEKYNSIPHOM
JPU3NKKN, TEPMOAMHAMUKN, INEKTPUYECTBA, ONTUKUN 1 aTOMHOIA COU3UKK

2. IONXeH yMeTb:

NCNoNb30BaTb NpoCcTewmne cunanyeckme Npubopbl AN N3MEPEHU PA3NNYHbBIX BENINYMH C
NpUMEHeHNeM MeTonoB 06paboTkmn 1 aHanM3a pe3ynbTaToB 3KCNepPUMeHTa

3. 0OMXEeH BnageTb:
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METOA0B MCCNENOBAHNS MPUPOLHbIX SBNEHWNIA

LEMOHCTPUPOBATb CNOCOOHOCTL 1 FOTOBHOCTb MOHMMATb CyTb M TEOPETUYECKYIO MHTepnpeTauunto
OCHOBHbIX (OM3NYECKUX SABIEHWIA MEXAHWKW, MONEKYNSIPHON COU3MKK, TEPMOANHAMUKMN,
3NeKTPUYECTBa, ONTUKN N aTOMHO CPU3MKK, COOTBETCTBYIOLWMX METOA0B NCCNEAOBAHNS NMPUPOAHbIX
SIBNEHWI, NCMONb30BaTb NpoCcTeumne pusnyeckne Nprbopbl AN N3MEPEHWUIA Pa3TNYHBIX BEIMYUH C
NpUMeHeHnemM MeTonoB 06paboTkun 1 aHanM3a pPes3ynbTaToB 3KCNepPUMeHTa

4. CTpyKTypa u cogepxaHue AUCLMUMNIUHBI/ MOoayns
Obwas Tpyo0EMKOCTb AUCLIMIIIMHBI cOCTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONSA AUCLMMANHBI 9K3aMeH B 3 ceMecTpe.

CyMmMapHo no aucumnanHe MOXHoO nony4ntb 100 6annos, n3 HUX Tekywas paboTa oueHnaetcs B 50
6annos, ntorosas cpopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYECTBO ANS AOMyCKa K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyJOBNETBOPUTENBHO" (Hey..).

4.1 CTpyKTypa 1 copepxaHue ayauTopHon paboTbl No gucumnInHe/ Moaynio
TemaTnyeckum nnaH oUCUUNAUHbI/MOAYNA

Buabl n yachbl
ayoMTOpHOM paboThbl,
Henensa MX TPyAOEeMKOCTb Tekywume copmbl

cemecTpa (B yacax) KOHTpOns
MpakTnyeckmellabopatopHbie

3aHATUSA paborbl

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekunn

Tema 1. OcHOBbI
1. |MmeTponorun. 1,2 n 3 3 1 2 0 0
3akoHbl HbloTOHA.

Tema 2. Teopema
MonreHca-WTenHepa.

Tema 3. KonebatenbHoe
OBUXEHME.
MaTtemaTunyeckmin n
PU3NYECKUIA MASATHUKMN. KOHTPONbHAaS
3. |Baryxatowue 3 3 4 0 0 paboTta
KonebaHus.
BblHYyXoeHHble
KonebaHus.

Tema 4. BonHbl, nx
napameTpbl, KOHTPONbHas
4. [knaccudpvkaums. 3syk n| 3 4 2 0 0 pabota

ero napameTpsbil.
SdgekT Ldonnnepa.
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Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 5.
Knaccugomkaums
nedpopmauni.
["pagomyeckoe
npeacrasneHne
. TEYEHUS XNOKOCTN 3 5 2 0 0
(raza). Cnocobol
N3MEepPEHNS CKOPOCTK
noTOKa XWUAKOCTN U
rasa.

Tema 6. Cuna peakuun
BblTEKAIOWEN CTPyWU. KOHTPONbHas
6. |TepmoanHammyeckas 3 6 2 0 0 pabota
cucTema 1 napameTpbl
ee COCTOSHMS.

Tema 7.
Pacnpenenenue

7. rasoBbIX MONEKYN MO 3 / 2 0 0

CKOPOCTSM.

Tema 8. Paborta n
Tennota. Bropoe
Ha4yano

TEPMOANHAMYKMN.

Tema 9. SBneHus
nepeHoca. lNpepnensl
9. [npuMeHnMoCTN 3akoHOB| 3 9 2 0 0
naeanbHOro rasa K
peanbHbIM rasam.

Tema 10. CoiictBa u

KOHTPONbHas
paboTta

0COBEHHOCTM CTPOEHNS KOHTPONbHas
10.xmnaoKocTei. 3 10 2 0 0 paboTta
Kpucrannuyeckue

TBEepAble Tena.

ngﬁogébﬁgaaowe KOHTPONbHas

11.|P 3 11 2 0 0 pa6ota
npeBpaLleHus.

onekTpocTartumka.

Tema 12. Casb Mexay
HanpPsXeHHOCTbIo Nons
N NOTEHUNANoM.
Ounone.

Tema 13.
13.[9nekTpnyeckmin ToK. 3 13 2 0 0
9MC ncToyHumka.

Tema 14.
lMpoBogmmocCTb
‘[monynpoBOAHMKOB.
OnekTpoMarHeTnam.

KOHTpPO/IbHas

12. 3 12 2 0 0 paboTta

14
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Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 15. [1BnxeHue
3apSAXEHHbIX YacTuL B
SNEKTPUYECKOM 1
15.
5 MarHUTHOM MNONSX. 3 15
OnekTpoMarHuTHas
NHOYKUNS.

Tema 16.
ONeKTpoOMarHUTHble
KonebaHusi 1 BOMHbI. KOHTPONbHas
16.|leomeTpuyeckas 3 16 2 0 0 paboTta
ontuka. Jlnusbl. Jlyna.
Mwkpockon.
3puTtenbHas Tpyba.

Tema 17.
Bzaumopernicteue

n3ny4yeHuns
snyHe c KOHTPO/IbHas

BELLECTBOM.
17. NHTepdepeHuns ceeTta. 3 17 4 0 0 pabota

Oxkpacka TOHKMX
nneHok. Oudppakums
ceeTa.

Tema 18. lNonapusauns KOHTpONbHas
18.|cBeTa. PoTO3hGEKT. 3 18 4 0 0 paboTta
PannoakTnBHOCTb.

KOHTPO/NbHas
2 0 0 paboTta

NnMCbMEHHas

19 Tema 19. Utorosbiin 3 18 > 0 0 pa6ora

‘[KOHTpONb

Tema . NTtoroeas
doopma KOHTpons

NTtoro 46 0 0

9K3aMeH

4.2 CopepxaHue oUCLUNMUHbI
Tema 1. OcHoBbl MeTponorun. 1, 2 u 3 3aKoHbl HblOTOHA.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

1. OCHOBbI METPONOrMK. VI3MepeHue n ero MeTponornyeckme xapakTepuctmkm. TOYHOCTb
namepeHus. Knaccmgumkaums norpewHocTten. OueHka cnyvyarnHbiX NOrpewHocTen Npsmbix
namepeHuin. OueHka cnyyanHbiX NOrpeLHOCTEN KOCBEHHbIX U3MepeHuiA. 2. KnHemartumka u gmHammka
MEXaHNYeCKMX CUCTEM. 3aKOHbI COXpaHeHUs. OCHOBHbIE MOHATUS KUHEMATUKW NOCTYNaTeNbHOro 1
BpalaTenbHOro ABMXeHW (OBUXEHWe, cucTteMa oTcyeTa, TBepaoe Teno, MarepuanbHas To4ka,
CKOPOCTb, YCKOPEHME, NepeMelleHne, TpaekTopus). BpaweHne teepaoro tena. 3. 1, 2 u 3 3akoHbI
HbloToHa. VIMnynbe Tena n cucteMbl Ten. 3aKoH CoxpaHeHust umnynbca. dHeprus, paboTa,
MOLWWHOCTb. 4. KnHetuyeckasa n noteHumanbHas sHepruv tena. NoteHumnanbHbie KpuBbie. [1onHas
9Hepruns. 3aKoH coxpaHeHms aHeprum. OCHOBHOE ypaBHEHWE ONHAMUKMN BPaLLATENbHOrO OBUXEHUS.
MomeHT uHepumm. MOMEHT nmnynbca.

Tema 2. Teopema lNonreHca-LLTenHepa.
NleKLuMoHHOoe 3aHsiThe (2 yaca(os)):

5. Teopema lMNonreHca-lLtenHepa. 3akoH coxpaHeHns MOMeHTa uMmnynbca KnuHetunyeckas aHeprus
Bpalatowerocs tena.

KETPOHHBH
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Tema 3. KonebarenbHoe gBuxeHue. Marematmyeckum n omanyeckmin MassTHUKMN.
3aryxawouwime KonebaHns. BoiIHyXaeHHble KkonebaHus.

JIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

6. KonebatenbHoe OBuxeHne. FapMOHMYeCcKnii ocumnnsTop. YpaBHEeHEe rapMOHNYECKX KonebaHuii
1 ero napameTpbl (amMnanMTyna, 4actoTa, pasa). KonebaHus rpysa Ha npyxuHe (ypaBHeHue
OBUXEHWS, HEPrua MasaTHrKa). 7. MaTtemaTnyeckumin 1 ouanyecknin MasTHMKK. 3aTyxarowme
konebaHusi. 8. BoiHyxAeHHble konebaHusi. PeaoHaHc. CnoxeHne konebaHuin. bueHusi. durypbl
Ilnccaxy.

Tema 4. BonHbl, UX NnapamMeTpbl, Knaccudoukaums. 3ByK n ero napametpbl. hcdekT
Hdonnnepa.

JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

9. BonHbl, nx napameTpsbl, knaccudmkaums. YpaBHeHe NNockoi berywel BOnHbl. dHeprus,
nepeHocumas ynpyron BonHon. MnotHocTb aHepruun. 10. 3ByK 1 ero napameTpbl. dpdekT
Honnnepa.

Tema 5. Knaccuchukauusa necdopmauun. N'pacdbuyeckoe npencraBneHne Te4eHUa XNOaKocTun
(rasa). Cnocobbl n3amepeHUsi CKOPOCTU NOTOKa XUAKOCTU U rasa.

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

11. Knaccudpmkaumsa gecpopmaumin,. 3akoH N'yka ons npyxuHbl n ctepxHs. Moaynb FOHra. IM'padounk
3aBMCMMOCTM HaMPSXEHNS OT OTHOCUTENbHOIO YANVHEHWS. DHEPrns ynpyron gedopmauui.

Tema 6. Cuna peakuum BbiTekaroLen ctpyun. TepmoguHammyeckasi cCuctema u napaMmeTpbl ee
COCTOSIHUS.

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

12. ['padpuyeckoe npeacraBneHne TeHeHNs XNOAKOCTN (ra3a). Teopema 0 Hepa3pblBHOCTU CTPYM.
YpaBHeHune bepHynnu. 13. Cnocobbl n3MepeHnst CKOPOCTM NOTOKA XWAKOCTU 1 rasa.
BogocTpyiHblin Hacoc. VictedeHne xunaokocTn ns otsepctus. @opmyna Toppuyennn. 14. Cuna
peakuun BbiTekawlwwen ctpyn. PeaktusHoe asmxeHune. Baskoctb. dopmyna Nyasenns. HYucno
PenHonbaca. [BuxeHune ten B XmMakoctax u rasax. NogbemHas cuna. @opmyna CTokca.

Tema 7. PacnpepneneHue rasoBbiX MONIEKY/ MO CKOPOCTSIM.
NeKuMnoHHoe 3aHsiThe (2 yaca(os)):

15. TepmoanHamunyeckas cucTema 1 napameTpbl ee CoOCTosIHUS. YpaBHeHne
MeHnpeneesa-KnanenpoHa. N3onpoueccol. OCHOBHOE ypaBHEHUE MON.-KUHETUYECKON TEeOpUK ra3os.
Mukpo- n makpoxapaktepucTuku. Temneparypa. 16. PacnpeneneHne ra3osbix Monekyn no
CKOPOCTAM. HY1MCno CTONKHOBEHWIA 1 anvHa cBoboaHoro npobera monekyn. BapomeTtpuyeckas
doopmyna.

Tema 8. Pabora n Tennorta. Bropoe Hauano TepMoanHaMUKM.

JNleKLMoHHOoe 3aHsiTne (4 4yaca(os)):

17. Pabota n tennota. TennoobmeH. Pabota rasa. lNepeoe Havyano tepmoanHaMnkn. BHyTpeHHss
3Heprus. TennoemkocTb rasa 1 ee 3aBUCMMOCTb OT BUAA npoLecca Tennonepenayu (M30XopHoro,
n306apHoro, n3oTepmmnyeckoro, agnabartHoro.). 18. Bropoe Havano tepmoanHammku. MNpsimoin u
obpaTHblit uMKbl Tennoso MawuHbl. KM, MpeobpasoBaHre TENNOTb B MEXAHWYECKYO paboTy.
Lnkn KapHo. Luknbl guratens BHyTp. CropaHns U AU3enbHOro. SHTPONus 1 oopMynmposka
BTOPOro Hayana /4, ¢ ee NoMoLLbto.

Tema 9. fiBneHuns nepeHoca. Npenenbl NPMMEHNMOCTN 3aKOHOB UAeaNbHOro ra3a K peasibHbIM
rasam.

NeKuMoHHoe 3aHsiThe (2 yaca(os)):

19. SBneHus nepeHoca. Obuiee ypaBHeHne nepeHoca. Oudpdpyaus razos. KoadogpuumeHT
ondpdoyaum. OnbiT Nlowmnarta. BHyTpeHHee TpeHne ra3os. KoagouLumeHT BA3KOCTH.
TennonpoBoHocTb razoB. KoadpgouumeHT TennonposoaHocTy. MpuHumn paboTbl konbbl TepMoca.
20. MNpeLnenbl NPUMEHNMOCTI 3aKOHOB UAEaNbHOro rasa k peasnbHbIM rasam. YpaBHeHre 1 n3otepma
BaH-nep-Baanbca ons peanbHoro rasa. Kputniyeckoe coCcTosiHiE BeWecTBa.

Tema 10. CBoMCTBa M1 0COGEHHOCTU CTPOEHUs Xupkocrten. Kpucrannmueckme tBepabie Tena.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

KTPOHHEBH
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21. CBoiicTBa 1 0COBEHHOCTM CTPOEHMS XunakocTein. OcobeHHOCTM NPOLIECCOB NepeHoca B
XNOKOCTSX U B Brionorndecknx cucremax. NMosepxHoCTHoe HaTsxeHne. CMadmBaHmne u
HecMaumeaHue. 22. Kpuctannundeckne teepable tena. OCobeHHOCTM CTPOEHUS KPUCTaNINYECKUX
TBEPAbIX TEeN. TennoemMKocTb.

Tema 11. dPa3oBble paBHOBECUSA U NMpeBpaLLeHusl. dneKTpocraTuka.
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

23. ®aszosble paBHoBeCus 1 nNpespatleHns. NoHsaTue gasbl 1 ha3oBoro pasHosecus. VicnapeHue,
KOHAeHcauus, cybnumaums, nnaeneHne, kpuctannuaaums. narpamma COCTOSHUS BEWeCTBa.

Tema 12. CBsA3b MeXAy HanpsiXeHHOCTbIO NONs U noteHuuanom. Junons.
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

24. OnekTpocTartumka. 9n. 3apsaabl 1 nx B3anMmoaericteme. 3akoH KynoHa. ["padguyeckoe
n3obpaxeHune anekTpuyeckoro nons. Pabota cmn anektpoctaTnyeckoro nons. MNorteHuman. 25.
CBa3b Mexay HanpPs>XXeHHOCTbIO NONS 1 NOTEHUMANOM. ONEKTPOEMKOCTb. DHEPrMsa aNeKTPUYeCcKoro
nonst. O6beMHast NNOTHOCTb aHeprun. 26. unonb. [leiAcTBne 9N1eKTPUYECKOro nons Ha Aunonsb.
Monspusauns onanekTpukos. Buabl nonspusaumn. buonoteHumanbl. OnekTpuyeckoe none 3emnu.
LlencTBme anekTpMyYecKoro nons Ha Xueble OpraHn3msl.

Tema 13. dnekTpnueckum Tok. ,C UCTOYHMKA.
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

27. 9nekTpudeckuin Tok. Cuna Toka. [NnoTHoCcTb ToKa. HanpaeneHune toka. Knaccudpukauns
BELWeCTB M0 CBOWCTBAM 3/1IEKTPONPOBOAHOCTU. DNEKTPUYECKNe MeETOLbl OYUCTKN BOAbI (9NEKTPONN3).
3akoH Oma ans yyactka uenu. ConpoTtusneHme NnpoBOAHUKOB, €ro 3aBUCMMOCTb OT TemnepaTypbl.
[MpakTuyeckoe ncrnonb3oBaHme aToi 3aBucMocT. MocToBasi cxema BKYeHUs
TepmoconpoTmeneHus. 28. 94C ncroyHunka. 3akoH Oma onsg He0OHOPOOHOro y4acTka uenu.
AnekTpoHHas amuccus. Pabota Bbixofa anekTpoHa. Buabl amuccum n cnocobbl peanvsaumm.
[MpakTuyeckoe ncnonb3osaHne. HecaMocTosTeNbHbIN ra3oBbii paspsd. [NpumeHeHue.

Tema 14. NMpoBOAMMOCTb NONYNPOBOAHMKOB. DNEKTPOMarHeTU3Mm.
JNIeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

29. MpoBoANMOCTb NONYNPOBOAHMKOB. 3aBUCUMOCTb COMPOTUBNEHMS OT Temnepatypsbl. P-n
nepexon. BbinpsiMneHne Toka ¢ MoMoLLbio NMONYNPOBOAHUKOBBIX AMOA0B. TepMoanekTpuyeckmne
cBoiicTBa p-n nepexona. ConHeyHas batapes - 3KONOrMYeCckn YUCTbI MCTOYHUK 3Heprun. Lencteue
3NEKTPUYECKOro TOKa Ha XMBOIN OpraHnam.

Tema 15. [1BUXeHue 3apsXXeHHbIX YyacTul, B 3/1IeKTpu4eCKoMm 1 MarHUTHOM NoNsX.
SneKTpomaerHaﬂ UHOYKUUS.

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

31. [IBnxXeHne 3apsaXXeHHbIX 4acTuL B 9N1EKTPUYECKOM U MarHUTHOM nonsax. MarHutHoe none 3emnu,
Kak 3awmra oT KOCMU4Yeckumx Yyactuu. Macc-cnekTpoMeTpus. dNeKTpoMarHuTHas NHOyKUmMS.
MpaBuno JleHua. OCHOBHOW 3aKOH 31EKTPO-MarHUTHON UHAYKLMK. Buxpesoe anekTpuyeckoe none.
Buxpesble Tokn. CamonHaykums. BaanmHasa nHoykuus. TpaHcgopmartop. ABToTpaHcopmaTtop.
OHeprnsa MarHnTHoro nons. MNnoTHoCTb aHeprun. MarHuTHble CBOMCTBA BelwecTs. [lapamarHeTmkuy,
anamarHeTtuku, peppomarHetkn. MarHuTHoe rnone n XnBom OpraHu3m.

Tema 16. OnekTpomarHUTHble KonebaHus u BonHbl. FeomeTpuyeckas ontuka. JInHabl. Jlyna.
Mukpockon. 3putenbHas Tpyba.

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

33. OnekTpomMarHnTHole konebaHms 1 BONMHbl. 3akpbITbi KonebaTtenbHblii KOHTYP. OTKPbITbIN
KonebaTtenbHbIi KOHTYP. VI3ny4eHne anekTpoMarHuTHbIX BOMH. SNeKTpOMarH1THas BonHa 1 ee
xapakTtepucTuku. LLikana BonH. 34. 'eomeTpuydeckas ontuka. 3akoHbl OTPaXEHUS U NPenoMneHns
cBeTa Ha rpaHuue OByX cpef. SBneHue NonHoro BHyTpeHHero otpaxeHus. Copepryeckue 3epkana.
Xapaktepuctuku. MNoctpoeHune naobpaxeHuit. 35. JInHabl. Xapaktepuctuku. MoctpoeHne
N3006paxkeHns B TOHKOW NIMH3E U CUCTEME TOHKMUX NWH3. [Thas, Kak ONTUYECKUIA MHCTPYMEHT.
BnnsopykocTb, 4anbHO30pKOCTb 1 NpuHLMN nogbopa o4kos. Kpmneas BuaHocTy rnasa. 36. Jlyna.
Mwukpockon. 3puTensHas Tpyba.

Tema 17. Bsaumopencreme nanydyeHms ¢ sewtectsom. UHTepcpepeHums ceeta. Okpacka
TOHKMX NneHok. Oudpakuma ceera.

KTPOHHEBH
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neKumnoHHoe 3aHsiTne (4 yaca(os)):

37. BsanmogpencTtene nsny4yeHns ¢ sBewectsoM. [lucnepcus ceeta. PasnoxeHue ceeta B CNeEKTp C
MOMOLLbIO NPU3MbI. Knaccudomkanumsa ontuyecknx cnekTpos. MNornoweHne ceeta. Liset Ten. 3akoH
NambepTa-byrepa-bepa. Ontuyeckas nnoTHocTb. DoTokonopumeTpus. 38. NHTepdepeHumns ceeTa.
Oxkpacka ToHkux nneHok. 39. dudppakumns ceeta. 3oHbl PpeHens. JudpakumoHHas pelerka.
YCTPONCTBO U NPUMEHEHNE.

Tema 18. Nonspusaumna ceeta. DotoadpcpekT. PaanoakTMBHOCTb.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

40. MNonapmnsauns ceeta. SiBneHme OBONHOro nydenpenomnexms. 41. ®otoadodekT. 3akoH
Crtonetosa. NpakTnyeckoe npuMmeHeHne dotoadodpekta. 42. PaonoaktnsHocTb. Mepron

nonypacnaga. [lencreme Ha Xusble opraHnambl. [1o3mmeTpus.
Tema 19. UTOroBbi KOHTPONb

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):
KoHcynbTauus B Buae 06CyxaeHns TPYLHbIX TEM Y MUCbMEHHASA KOHTPONbHas paboTa

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNISA)

CrtpaHvua 9 us 17.

Buabl
N Paspen Cemect Hepens | camocTositensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 3. KonebatenbHoe
LBUXEHNE.
MaTtemaTtunyeckuii n
JOM3NYECKUIA MASATHUKMN. noaroToBka K
3. [3atyxatowme 3 3  |kOHTpoOnbHOM 2 KZ%LEZ”bHaH
KonebaHwus. paboTte P
BblHyXaeHHble
KonebaHus.
Tema 4. BonHbl, nx
napameTpbl, noOroToBka K
4. [knaccudomkaums. 3syk | 3 4 KOHTPOIbHOM 2 KszEZ”bHag
ero napameTpbil. paboTte P
SdhgoekT donnnepa.
Tema 6. Cuna peakuuu
BbITEKAIOLWEN CTPYWN. noaroToBka K
6. [TepmoanHamunyeckas 3 6  |KOHTpONbHOM 2 Kc;ggp;ganaﬂ
cucTemMa u napameTpbl paboTte P
ee COCTOSHMS.
Tema 7. MnoAroToBka K
v Pacnpenenenne 3 7 |koHTponbHoiA 5 KOHTpONbHas
" [ra30BbIX MOMIEKYN MO a6oTe pabota
CKOPOCTSM. P
Tema 10. Conctea n
0COBEHHOCTM CTPOEHMS MOAroToBKa K
10.>KngkocTen. 3 10  [KOHTPOSIbHOWA 2 Kc;ggr;ganaﬂ
Kpuctannnyeckue pabote P
TBEPAbIE TENA.
Tema 11. Pas3oBble
noOroToBka K
11 [pasHosecus u 3 11 KSﬂTSOJ?IbH%IZ 5 KOHTPONbHas
‘InpeBpaLieHns. a6oTe pabota
OnekTpocTaTuka. P
PeructpaumnoHHbiin Homep 267815 OBAEKTPOHHEH
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 12. CBasb Mexay NOLrOTOBKA K
12 [HAMPSXEHHOCTbIO MO 3 12 |koHTPONBHOI 5 KOHTpONbHas
‘[ noTeHumanom. a6oTe paboTta
Jdunonb. P
Tema 15. [1BnxeHue
3apPsiKEeHHbIX YacTuL, B
15, [21EKTPUHECKOM 1 3 15 Egﬂogﬁ:';%; 5 KOHTPONbHas
‘IMarHMTHOM Monsix. a6o€e paboTta
OnekTpoMarHmTHas P
NHOYKUMS.
Tema 16.
OneKTpoOMarHUTHble
KonebaHns 1 BOMHbI. noaroToBka K
16.| eomeTpuyeckas 3 16  |KOHTPONbHOM 2 Kc;ggp;ganaﬂ
ontuka. JlnHabl. Jlyna. pabote P
Mwkpockon.
3puTtenbHas Tpyba.
Tema 17.
Baaumopencteue
N3y4eHns c
noOroToBka K
17 [BelecTBoMm. 3 17 KSﬂTSOJ?IbH?)Iﬁ 5 KOHTpOsIbHas
"INHTEepdepeHuns ceeTa. a6oTe pabota
Okpacka TOHKUX P
nneHok. dudppakuns
ceeTa.
Tema 18. lNonapusauns noaroToBka K KOHTDONBHAS
18.|cBeTa. POTOIDPEKT. 3 18  |KOHTPONbHOM 2 aﬁoaa
PannoakTMBHOCTb. paboTte P
19 Tema 19. NItorosbii 3 18 ﬂﬁg;ﬁ;ﬁgﬂ'( 4 nMCbMeHHas
‘IKOHTPONb T
OHTPO paboTe paboTa
WNtoro 26

5. O6bpa3oBarenbHble TEXHONOMMU, BK/IOYAsA MHTEPaKTUBHbIEe hOpMbl 06yUYeHUs

YTeHune nekuuii B COYETAHNM C NEKLUMOHHBIMU LEMOHCTPALNSAMM PU3NYECKMX SBNEHWI 1
MyNbTUMEONAHBIMU CpencTBamMu. VIHTepHeT-TeCTUpOBaHME, pasbop KOHKPETHBIX CUTyaLMiA

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWM
aTTecrauum rno MToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. OcHOBbI meTponoruu. 1, 2 n 3 3aKoHbl HblOTOHA.
Tema 2. Teopema lMNowreHca-LLtenHepa.

Tema 3. KonebarenbHoe aBuxeHue. Matematmyeckum n chmamyeckmin MasTHUKW. 3atyxatoime
Koneb6aHus. BoiHyXaeHHble KkonebaHus.

KOHTpoONbHas paboTta , NpUMepHbIE BONPOCHI:

OcCHOBHbIE onpeneneHuns, opmynbl, 3aKOHOMEPHOCTU, (PU3nNYeCcKne BENMNYNHbI U NapameTpbl,
€ONHNLblI N3AMEPEHUA, CXEeMbl SKCNEPUMEHTOB U OMNbITOB, NMPUMEPbl N3 XUBOM npunpoabl 1

NpPakTn4eckKkoro ncnosib3osaHuns

Tema 4. BonHbl, UX NapameTpbl, Knaccudpukaums. 3syK 1 ero napametpbl. ekt donnnepa.

PernctpaunoHHbin Homep 267815
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KOHTpoNbHas paboTta , NpUMepPHbIE BONPOCHI:

OcCHOBHbIE onpeneneHuns, opmynbl, 3aKOHOMEPHOCTU, (PMU3nNYeckne BENNYNHbI U napameTpsbl,
€ONHNLblI N3AMEPEHUA, CXEeMbl SKCNEPUMEHTOB U OMNbITOB, NMPUMEPbl N3 XUBOW npunpoabl 1
NpakTn4eckKkoro ncnosib3osaHnA

Tema 5. Knaccuchukauusa necdopmauun. N'pacduyeckoe npencraBneHne Te4eHUa XUaKocTu
(raza). Cnoco6bl N3MepeHUsi CKOPOCTU NOTOKA XUAKOCTU U rasa.

Tema 6. Cuna peakuumu BbiTekaroLien ctpyn. TepmoouHammyeckasi cuctema u napameTpbl ee
COCTOSIHUS.

KOHTpOnbHas paboTa , NpUMepHbIE BOMPOCHI:

OcHoOBHbIe onpeneneHns, opMysbl, 3aKOHOMEPHOCTM, PU3NYECKUE BENNYUHBI N MapaMeTpbl,
eanHNLbl N3MEPEHNS, CXEMbI 9KCMEPUMEHTOB 1 OMbITOB, NPUMEPbLI U3 XMBOW NPUPOLbI 1
NPaKTMYECKOro UCMONb30BaAHUS

Tema 7. PacnpepneneHue rasoBbiX MONIEKYN MO CKOPOCTSIM.
KOHTponbHas paboTa , NpUMepHbie BONPOCHI:

OcHoBHble onpeneneHns, opMysbl, 3aKOHOMEPHOCTU, OM3NYECKME BETMYUHBI U NMapaMeTpbl,
eaNHNLbl N3MEPEHNS, CXEMbI SKCMEPUMEHTOB 1 OMbITOB, MPUMEPbI U3 XMBOW NPUPOLbI 1
NPaKTU4YecKoro NCnoNb30BaHNs

Tema 8. Pabora n Tennota. Bropoe Hauano TepMoanHaMUKM.

Tema 9. fiBneHus nepeHoca. lNpenensi NPUMEHUMOCTU 3aKOHOB UAeasbHOro rasa K peanbHbiM
rasam.

Tema 10. CBoWcTBa M 0CO6EHHOCTU CTPOEHUs Xuakocten. Kpucrtannmueckme teepable Tena.
KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

OcHoOBHbIe onpeneneHns, opMysbl, 3aKOHOMEPHOCTM, PU3NYECKUE BENHUHBI U MapaMeTpbl,
eaNHNLbBl U3MEPEHNS, CXEMbI 9KCMEPUMEHTOB 1 OMbITOB, NPUMEPbI U3 XMBOW NPUPOLbI 1
NPaKTMYECKOro UCMONb30BaAHUS

Tema 11. da3oBble paBHOBECUS U NpeBpaLLEHUsl. DneKTpocTaTUKa.
KOHTpONbHas paboTa , NpUMepHble BOMPOCHI:

OcCHOBHblE onpeneneHuns, opmynbl, 3aKOHOMEPHOCTN, PU3nNYecKne BENNYNHbI U NapameTpbl,
edNHNLblI N3BMEepPEHUA, CXeMbl SKCNEPUMEHTOB U OMbITOB, NMPUMeEPbl N3 XUBOM npunpoabl 1
NpPakTn4eckKkoro ncnosib3osaHns

Tema 12. CBsi3b MeX,ay HanpsiXeHHOCTbIO NONS U NoTeHuunanom. Adunons.
KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

OCHOBHbIEe onpeneneHuns, opMysbl, 3aKOHOMEPHOCTU, (PU3NYECKIE BENNYUHBI U NapaMeTpbl,
eOVHULIbI U3MEPEHUSI, CXEMbI 3KCMEPUMEHTOB 1 OMbITOB, MPUMEPDI U3 XNBOK NPUPOAbI 1
NpPaKTU4YeCcKoro NCnosb30BaHNs

Tema 13. dnekTpnuyeckum Tok. ,C UCTOYHMKA.
Tema 14. NMpoBoAMMOCTb NONYNPOBOAHUKOB. DNEKTPOMarHeTU3M.

Tema 15. [1BUXeHue 3apsiXXeHHbIX 4YacTul, B 3J1IeKTPN4eCKOM U MarHUTHOM NonsXx.
3H9KTpOMarHI/ITHaSI UHOYKUNS.

KOHTpoNbHas paboTta , NpUMepPHbIE BONPOCHI:

OcHoOBHbIe onpeneneHns, opMysbl, 3aKOHOMEPHOCTU, PU3NYECKUE BENNYUHBI N NapaMeTpbl,
eaNHNLbl N3MEPEHNS, CXEMbI 9KCMEPUMEHTOB 1 OMbITOB, NPUMEPbLI U3 XMBOWA NPUPOLbI 1
NPaKTMYECKOro UCMONb30BAHUS

Tema 16. dnekTpoMarHuTHble KonebaHus u BonHbl. FeoMeTpuueckas ontuka. Jimussbl. Jlyna.
Mukpockon. 3putenbHas Tpyba.

KOHTponbHas paboTta , NpUMeEpPHbIE BONPOCHI:

OcHoBHble onpegeneHns, PopMybl, 3aKOHOMEPHOCTU, PU3NYECKNE BENNYMHBI U NapameTpbl,
e[VHULbI U3BMEPEHWNS, CXEMbl 9KCMEPUMEHTOB 1 OMNbITOB, NPUMEPbLI U3 XMBOW NPUPOLbI U
NpPakTU4eCcKoro NCnonb3oBaHMs

Tema 17. Bsanmopnencreme usnyyeHus c sewtectsomM. UHTepcpepeHumsa ceeta. Okpacka TOHKMX
nneHok. dndppakuusa ceera.

KTPOHHEBH
B_EPCHTET
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KOHTpoNbHas paboTta , NpUMepPHbIE BONPOCHI:

OcCHOBHbIE onpeneneHuns, opmynbl, 3aKOHOMEPHOCTU, (PMU3nNYeckne BENNYNHbI U napameTpsbl,
€ONHNLblI N3AMEPEHUA, CXEeMbl SKCNEPUMEHTOB U OMNbITOB, NMPUMEPbl N3 XUBOW npunpoabl 1
NpakTn4eckKkoro ncnosib3osaHnA

Tema 18. Nonspusaumna ceeta. DotoadpcpekT. PaanoakTMBHOCTb.
KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

OcHoBHble onpeneneHns, opMysbl, 3aKOHOMEPHOCTU, PM3NYECKUE BEMYUHBI U NapaMeTpbl,
eaNHNLbl U3MEPEHNS, CXEMbI 9KCMEPUMEHTOB 1 OMbITOB, NPUMEPbI U3 XMBOW NPUPOLbI 1
NpPaKTU4eCcKoro NCnoNb30BaHNs

Tema 19. UTOroBsbi KOHTPONb
nMcbMeHHas paboTa , NpYMepHble BONPOCHI:

OcHoOBHbIe onpeneneHns, opMysbl, 3aKOHOMEPHOCTM, PU3NYECKUE BENNYUHBI U NapaMeTpbl,
eaNHNLbBl U3MEPEHNS, CXEMbI 9KCMEPUMEHTOB 1 OMbITOB, NPUMEPbI U3 XMBOW NPUPOLbI 1
NPaKTUYECKOro UCMONb30BaAHUS

Tema . UToroBasi oopma KOHTpOns

MpuMepHbIEe BONPOCHI K 9K3aMeHy:
OBPASELU BUIETOB K 9K3AMEHY

bunet 7.

1. 3akoH Oma ong yyactka uenu. ConpoTtusneHne NpoBOAHUKOB, €ro 3aBUCUMOCTb OT
Temnepartypbl. [lpakTnyeckoe ncnonb3oBaHne 3Ton 3aBncuMocT. MoctoBas cxema BKNIOYEHUS
TepmoconpoTueneHus. 2. dudpakumns ceeta. 3oHbl PpeHens.

Buner 8.

1. 9C nctoyHmka. 3akoH OMa ong HeoOHOPOOHOro yyactka uenu. 2. [iucnepcus ceeta.
PasnoxeHwne ceeTta B cnekTp.

Bunet 14.

1. BuonoteHumnansl. OnekTpuyeckoe none 3emnu. [lecTBue aneKkTPU4eCcKoro nons Ha Xunsble
OpraHu3Mmbl.

2. JInH3bl. XapaktepucTtuku. MNMocTtpoeHne n3obpaxeHnst B TOHKOM IMH3E U B CUCTEME TOHKMX NTUH3.
BOMPOCbI K 9K3AMEHY

1. IamepeHue. ToyHoCTb n3mMepeHmns. Knaccndpukaums norpewHocTe.

2. OueHka cnyyanHbIX NOrpelHOCTen NPSAMbIX U3MEPEHWIA.

3. OueHka cnyyanHbIX NOrpelwHoCTen KOCBEHHbIX U3MEPEHUI.

4. OCHOBHbIE MOHATUS KMHEMATUKWN NOCTYNAaTENbHOrO 1 BpawatenbHOro ABMXEHNI
(OBUXeHWe, cucTema oTcyeTa, TBepaoe Teno, MmatepmnanbHas To4ka, CKOPOCTb, YCKOPEHMe,
nepemMeLleHne, TpaekTopus).

5. BpaueHue TBepnoro tena BOKpyr HENOABMXHON OCU. YTNoBble CKOPOCTb U YCKOPEHUE.
6. Bugbl B3anmogenctemin. Cunbl B MexaHuke (rpaBuTauns, ynpyroctb, TPEHUE).

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

8. IMnynbc Tena n cuctembl TeN. 3aKOH COXPaHeHNs 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 nHepumnm. MomeHT
nMnynbca.

12. Teopema NonreHca-lLtenHepa. 3akoH coxpaHeHMs MOMeHTa UMMy nbCca.
13. KnHetnyeckas aHeprus spalarowerocs tena.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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14. FapMOHMYECKUIA OCLUNNATOP. YPaBHEHME rapMOHMYECKMX konebaHuii 1 ero napameTpsbl
(amnnuTyna, yactoTa, (pasa).

15. KonebaHus rpysa Ha npyXxuHe (ypaBHEHNE OBUXEHUS, SHEPTUS MASATHUKA).

16. Matematnyeckuim u U3NYECKUIN MASTHUKN.

17. 3artyxatowme konebaHus.

18. BbiHy>XAeHHble konebaHus. Pe3oHaHc.

19. CnoxeHve konebaHwuii. bueHns.

20. ®urypsbl Jlnuccaxy.

21. BonHbl, ux napameTpbl, Knaccugukaums. YpaBHeHne nnockom berywein BonHbl.
22. DHeprus, nepeHocuMmas ynpyrom BonHOM. MNoTHOCTb aHepruu.

23. 3ByK U ero napameTpsil.

24. SdpdpexT Jonnepa.

25.Knaccundpukauns gedbopmaunin. 3akoH ['yka ansg npy>xuHbl u ctepxHs. Mogynb FOHra.
["padpunk 3aBMCUMOCTN HAMNPSAXKEHUS OT OTHOCUTENbHOIO YASIMHEHUS.

26. SHeprusa ynpyrow gegopmauuu.

27. 'padpunyeckoe npencrasneHve Te4eHns Xnaokoctu (rasa). Teopema o HepaspbiBHOCTU
CTPyW.

28. YpasHeHune bepHynnu.

29. Cnocobbl N3MEPEHNSt CKOPOCTU MOTOKA XUAKOCTM 1 rasa. BooocTpyiiHblii Hacoc.
30. Ncteyenme xnakoctn ns otsepctus. dopmyna Toppuyennu.

31. Cuna peakumu BbiTekawwen CTpyn. PeakTMBHOE OBUXEHME.

32. Bsaskoctb. ®opmyna lNyasenns. Yneno PeinHonbaca.

33. LlBmxeHune Ten B XnakocTsax u razax. NogvemHas cuna. dopmyna Crokca.

34. TepMoanHammyeckas cuctemMa u napameTpbl ee cocTosaHus. YpasHeHne Menaeneesa-
KnanemnpoHa. M3onpouecchl.

35. OcHOBHOE ypaBHeHWEe MON.-KUHETUYECKON Teopum ra3os. MuKpo- n MakpoxapakTepucTUKK.
Temnepatypa.

36. PacnpepneneHune ra3oBbiX MONIEKYN MO CKOPOCTSM.

37. Yncno ctonkHOBEHWI 1 annHa ceoboagHoro npobera Monekyin.

38. bapomeTtpuyeckas popmyna.

39. Pabota n Tennota.TennoobmeH. PaboTa rasa.

40. lNepBoe Ha4vano TepMoanHaMukn. BHyTpeHHASa aHeprus.

41. TennoeMKOCTb rasa u ee 3aBUCUMOCTb OT BAa npouecca Tennonepenaym (M30XO0pHOro,
n306apHOro, N30TEPMNYECKOro, agnabartHoro).

42. BTopoe Hayano tepmoamHamuku. Mpsmoii n obpatHbIi LnKnbl Tennosoin MawmHbl. KM,
43. Npeobpa3oBaHune TeNNOTbl B MexaHnyeckyo paborty. Linkn KapHo.

44. Luknbl oBurartenei BHyTPEHHEro CropaHns 1 u3enbHoro.

45. DQHTpoNns 1 hopMynnMpoBKa BTOPOro Havana 1/4, ¢ ee NoMoLLbHO.

46. Oblee ypaBHeHNe nepeHoca.

47. Ondopysns rasos. KoadpdpmumeHT gmudodpysun. OnbiT Jlowmmara.

48. BHyTpeHHee TpeHune ra3oB. KoathdpuumeHT BA3KOCTH.

49. TennonpoBoAHOCTb ra3oB. KoadohmumMeHT TennonpoBoaHOCTW. MpuHumn paboTbl Konbbi
Tepmoca.

50. MNpenenbl NPMMEHMMOCTN 3aKOHOB UAeaNnbHOroO rasa K peasnbHblM rasam.

51. YpaBHeHue n nsotepma BaH-gep-Baanbca ons peanbHoro rasa. Kputuyeckoe cocTosiHue
BelecTBa.

52. CBoiicTBa M 0COBEHHOCTM CTPOEHMS XNOKOCTEN.
53. OcobeHHOCTM NPOLIeCCOB NepeHoca B XUAKOCTSX U B OUONOrnMYecknx cucremax.
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54. [loBepXHOCTHOE HaTAXEHME.

55. CmaumBaHue n Hecma4ymeaHue. KanunnsapHble SBneHus.

56. OcobeHHOCTM CTPOEHUSI KpUCTaNINYeCcKnx Teepapix Ten. TennoeMkocTb.

57. MNoHaTne dhasbl 1 dha3oBoro paBHoBecus. icnapeHne, KoHOeHcauus, cybnumaums,
nnaenexHuve, kpuctannnaaums. unarpamMmma CoCTosiHUS BelecTsa.

58. 9n. 3apsabl n nx s3aumoencrene. 3akoH KynoHa.

59. Npadpuyeckoe nlobpaxeHme anekTpnieckoro nons. Pabora cun anekTpocTaTm4yeckoro rnons.
MoTeHumnan.

60. CBA3b MeXay HaNPSXEHHOCTLIO MONSA N NOTEHLMANOM.

61. OnekTpPoeMKoCTb. IHeprus anektTpmyeckoro nons. O6bemMHas NIOTHOCTb SHEPTUN.
62. dunonb. [leincTBme anekTpuy4eckoro nons Ha avmnonb. MNonsapusauns onanekTpukos.
63. Buabl nonapusaumn.

64. BrionoteHumanel. dnekTpunyeckoe none 3emnun. [eicTBME SNEKTPUYECKOrO MO HA XMBbIE
OpraHn3mbi.

65. 9n. Tok. Cuna Toka. lNMnoTHOCTL TOKa. HanpaBneHme TOKa. KﬂaCCVICpI/IKaLI,VIFI BewecCTB Mno
CBOMWCTBaM ANEKTPONpPOBOAHOCTHN.

66. dnekTpryeckne MeToabl O4UCTKM BOAbI (3NEKTPONMN3).

67. 3akoH Oma ons yqactka uenu. ConpoTnBneHne NpPoBOAHUKOB, Ero 3aBUCUMOCTb OT
Temnepartypbl. [pakTnyeckoe Ucnonb3oBaHne 3Tol 3aBnucuMocT. MocToBasi cxema BKIIHOYEHMS]
TEPMOCOMNPOTUBAEHUS.

68. 90C nctoyHuka. 3akoH Oma ansg HeO4HOPOAHOMO yHacTka Lenw.

69. eﬂeKTpOHHaSI amuccus. PaboTa Bbixoaa ANEKTPOHA. Buabl aMuccum n cnocobsl peann3aunn.
npaKTI/I‘-IeCKOG ncnonb3oBaHMe.

70. MpoBoAMMOCTb NONYNPOBOAHUKOB. 3aBUCUMOCTb CONPOTUBNEHMS OT TEMMNEpPaTypbI.
71. p-n nepexon. BoinpsimMneHne Toka ¢ NOMOLLbIO NONYNPOBOAHUKOBbIX AMOOOB.

72. TepMmoanekTpuyeckme cBoicTea p-n nepexona. ConHeyHas batapes - 9KONOrnM4ecKn YUCThbIiA
NCTOYHUNK SHEPrun.

73. [leicTBME 9NEKTPUYECKOrO TOKA Ha XMBOW OPraHnusM.

74. IHQyKUMS 1 Hanps>XeHHOCTb MarHUTHOro Nons.

75. ConeHong, Kak MICTOYHMK OOHOPOAHOrO MarHUTHOro Nong. NoTok MarHNTHOM MHOYKLUMW.
76. [leiicTBMe MarHMTHOrO Nons Ha ToK. 3akoH Amnepa. lNpakTnieckoe Ncnonb3oBaHue.
77. Cnna JlopeHua.

78. [1BnXEHUE 3apsAXEHHbIX 4acTuUL, B 91EKTPUYECKOM U MarHUTHOM MONSX.

79. MarHuTHoe none 3emnu, Kak 3awmrta OT KOCMUYECKMX YacTul,.

80. Macc-cnekTpomeTpus.

81. 9nekTpomarHutHas nHaykuus. MNpasmno JleHua. OCHOBHOM 32KOH 9NEKTPO-MarHUTHOW
NHOYKUMW.

82. BuxpeBoe anekTpunyeckoe rnone. Buxpesble TOKW.

83. TpaHcdopmaTop. ABTOTpPaHCopMaTop.

84. OHeprua MarHUTHOro nons. NNOTHOCTb 3Hepruw.

85. MarHuTHble cBoricTBa BelwecTs. [lapamarHeTnku, anamarHeTnkm, eppomMarHeTuku.
86. MarHnTHoe none v XnBON OPraHn3Mm.

87. 3akpbITblil kKonebaTenbHbI KOHTYP.

88. OTKpbIThIN KOonebaTenbHbI KOHTYP. VI3ny4eHne anekTpoMarHUTHbIX BOSH.

89. dnekTpomarHnTHas BonHa 1 ee xapaktepuctuku. LLikana BonH.

90. 3aKoHbl oTpaxeHuns n npenomneHna ceeta Ha rpaHumue aByx cpeg. SABneHne nonHoro
BHYTPEHHEr0 OTpa>XeHun4.

91. Copepunyeckume 3epkana. XapaktepucTtukn. MoctpoeHne n3obpaxeHuii.
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92. JInH3bl. Xapaktepuctuku. MoctpoeHne n3obpaxxeHnsi B TOHKON IMH3E N CUCTEME TOHKMX NTUH3.

93. 'nas, Kak onTUYeCKnii NHCTPYMEHT. BM30pyKOCTb, 4aNbHO30PKOCTb M NPUHUMN Noabopa 04KOB.
KpuBas BuaoHocTu rnasa.

94. Jlyna.
95. Mukpockon.
96. 3puTenbHas Tpyba.

97. Oucnepcus ceeta. PasnoxeHune ceeTta B CEKTP C NOMOLWbIO Npuambl. Knaccudpukauuns
ONTUYECKUX CMEKTPOB.

98. MNornoweHne ceeta. Liet Ten. 3akoH JlambepTta-byrepa-bepa. Ontuyeckas nnoTHOCTb.
99. doTokonopumeTpus.

100. IHTepdepeHuns ceeta. Okpacka TOHKMX NAEHOK, Konbua HbloToHa.

101. Oudppakuns ceeta. 3oHbl PpeHens.

102. OundppakumoHHas peweTtka. YCTPONCTBO U NPUMEHEHNUE.

1083. MNonspusaumns ceeta. SBNeHne OBOVNHOro ny4yenpenomneHus.

104. doToachbpekT. 3akoH CtoneTosa. [pakTnyeckoe NnpuMeHeHne oToadhdoekTa.

7.1. OcHOBHas nuTeparypa:

Kypc obweit domaukn, T. 1. MexaHuka. MonekynsipHas domaunka, Casenbes, Virope Bnagnmmnposuy,
2008r.

2.CaBenbes W. B. Kypc obwein domamnku: yueb. nocobue: B 3 1. [OnekTpoHHbIV pecypc] / U. B.
Casenbes.--Cl16.: NaHb, 2007 -.--(YuyebHuku ons By3os. CneuunanbHas nutepatypa) T. 1: MexaHuka.
MonekynsapHas pusmka.--Mocksa: JlaHb.-- 2011.-- 432 c..-- Pexum goctyna:
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=704

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

4. Obwas gouaunka: pykoBoACTBO No nabopatopHoMy npakTukymy: YyebHoe nocobue / MNon pea. .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

5. duauka: MexaHuka. MexaHnyeckue konebaHns 1 BonHbl. MonekynsipHas domauka.
TepmoanHamuka: YuyebHoe nocobue / C.U. KysHeuos. - 4-e naa., ucnp. n gon. - M.: By3oBckuii
y4yebHuk: HALL MHDPA-M, 2014. - 248 c.: 60x90 1/16. (n) ISBN 978-5-9558-0317-3, 700 aK3.
http://znanium.com/bookread.php?book=412940

6. KnkouH U.K., KnkouH A.K. MonekynsapHas counsnka = Molecular physics: yuebHoe nocobue / A. K.
KukouH, N. K. KukonH.?U3paHwne 4-e, ctepeoTtunHoe.?CankT-lMetepbypr [n ap.]: JlaHb, 2008.7480 c.

7.KukouH N.K., Kukonn A.K. MonekynspHas gomauka = Molecular physics: yuebHoe nocobue / A. K.
KukouH, N. K. KukonH.?U3paHne 4-e, ctepeoTtunHoe.?CankT-Metepbypr [1 ap.]: JlaHb, 2008.7480 c.
http://e.lanbook.com/books/element.php?pl1_id=185

8. Nanaocbepr I'.C. OnTtuka: yuebHoe nocobuve ons By3os / . C. JlaHacbepr.?V13naHue 6-e,
ctepeotunHoe.?Mockea: DUSMATIINT, 2006.7848 c.

9.lanacbepr I".C. OnTuka: yuebHoe nocobue onsi Bysos / I'. C. NaHacbepr. - 6-e n3a., CTepeot.. -
M.: DU3MATIJINT, 2010. - 848 c. hitp://e.lanbook.com/books/element.php?pl1_id=2238

7.2. JlononHuTenbHasa nuteparypa:

1.06wmin Kypc punaunkn: y4eb. nocobue ons ctyaeHToB goma. cned. By3os / [1.B. CuByxmH.?Mocksa:
duamatnut, 2005. T. 2: TepmoamHammka n MonekynapHas comsuka.?13a. 5-e, ncnp..?2005.7543 c.
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2.9neMeHTapHbln y4ebHuK pnasmkm : yuebHoe nocobue. B 3 Tomax. T. 1. MexaHwuka. TennoTa.
MonekynsipHas cousuka / ; Mop pegn. I'. C. Nlanacbepra .? MispaHue 12-e .? Mockea : duamartnut,
2000 .7 608 c.

7.3. UHTepHeT-pecypcChl:

Buaeo no gomsuke - http://www.youtube.com/watch?v=jTn9GoguDGl

Bukuneams - http://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0
ObpaszoBatenbHble pecypcbl No gmauke - http://www.alleng.ru/edu/phys9.htm

nocobue no cusuke - http://www.physics.ru/

duamnyecknin aHumknoneamnyeckun cnoesaps - http://www.all-fizika.com/

8. MarepmanbHo-TexHU4yeckoe obecrneyeHne oUCLUMUNINHbI(MOAYNS)

OcBoeHve gncunnnuvHbl "®dusmka" npegnonaraet UCNONb30BaHWE Cneayowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHus:

NekuroHHas ayanTopus ¢ AEMOHCTPALMOHHBIM KABUHETOM (OU3UNKW, OCHALLEHHbIE MyNTbTUMEONAHBIM
obopynoBaHneM. HayuHast 6ubnnoteka KPY ¢ KoMnbloTepHbIM KnaccoM. JlabopaTopum omanyeckoro
npakTukyma kagoeapbl oblwen gonamnku.

Mporpamma coctaeneHa B cootBeTcTBumn ¢ TpeboBaHnsmm ®rOC BIMO n y4ebHbiM nnaHoM no
HanpasneHunto 022000.62 "Skonorusa 1 NPUPoAoNoNbL30BaHME" 1 NPoduo Noarotosk Obwas
aKonorus .
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ABTOpP(bI):

3axapos 0.A.

" 201 __r.
PeueH3eHT(bl):

HarynuH K.1O.

" 201 __r.
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