Mporpamma gucumnnuHel "®dusnka"; 050202.65 NHopmaTrka; OOUEHT, K.H. (goueHT) A3aHuees H.M. , foueHT, K.H. (BoueHT) MapHaesa
I".W., ctapwwin npenonaeatens, 6/c PycaHosa N.A.

MWHUCTEPCTBO OEPA30OBAHWSA 1 HAYK POCCUNCKOW dEOEPALN
denepanbHoe rocyaapcTBEHHOe aBTOHOMHOE yYpeXaeHune
BbICLIEr0 NPOJECCMOHaNbHOro 06pa3oBaHus

"KasaHckuin (Mpusonxckuin) doenepanbHblin yHuBepcutet"
WHCTUTYT BbIYMCIMTENBHOM MaTteMaTukn N MHGPOPMAaLNOHHBIX TEXHONOM A

- £
””“I PO :

YTBEPXOAHKO

[MpopekTop

no obpasoBaTtenbHol fesatensHocTn KPY
Mpodp. Munasapunos P.I".

N 20 r.
MporpamMma AUCLMNNANHBI
®dunanka EH.®.2
CneumnanbHocTtb: 050202.65 - HpopmaTuka
Cneunanmsauus: He NpeayCMOTPEHO
KBanudpukauus BbinycKHMKa: yYuTenb MHOOPMATUKN U aHTANNCKOro A3bika
dopma 0by4eHns: g4Hoe
S13bIk 0By4EeHMS: PYCCKUi
ABTOp(bl):
AzaHyees H.M. , apHaesa .M. , PycaHosa U.A.
PeueH3eHT(bl):
Capsapos @.C.
COINMACOBAHO:
3asegyowmin(as) kagenpon: Hecenbes J1. A.
lMpoTokon 3acenaHns kagoenpbl No or" " 201 _r
Y4yebHo-meToamnyeckas KOMMccust VIHCTUTyTa BbIYMCIUTENbHOM MaTEMATUKN 1 MHGDOPMALIMOHHbIX
TEXHONOMNIA:
Mpotokon 3acenaHua YMK No or" " 201_r

PeructpaunoHHbin No
KasaHb
2013

PeructpaumoHHblit HomMep



Mporpamma gucumnnuHel "®dusnka"; 050202.65 NHopmaTrka; OOUEHT, K.H. (goueHT) A3aHuees H.M. , foueHT, K.H. (BoueHT) MapHaesa
I".W., ctapwwin npenonaeatens, 6/c PycaHosa N.A.

ConepxaHue
1. Llenn ocBOeHUS oucCUMnInHbI
2. MecTo ancumnnvHbl B CTPYKTYpe OCHOBHOM 06pa3oBaTeNibHOM Nporpammbl
3. KomneTteHumm obyyatouerocs, (oopMmnpyeMble B pe3dynbTate 0CBOEHUS AMCLMMANHBI /MOaYNS
4. CTpyKkTypa 1 cogepxaHve oUCLMnAnHbI/ Moayns
5. Obpa3zoBaTtenbHble TEXHONOMMK, BKNIOYAS UHTEPAKTUBHBIE (OOPMbI 00y4eEHNS

6. OLeHOoYHble cpeacTBa Ons TEKYWEero KOHTPONS YCrNeBaeMoCT, MPOMEXYTOYHOW aTTecTauun no

MTOraM OCBOEHUS ANCUMMINHBI 1 y4eBHO-MeToanYeckoe obecrneyeHne caMocToATENbHOM PadoThl
CTYyLLEHTOB

7. Nlutepatypa
8. HTepHeT-pecypchbl

9. MatepuranbHo-TexHN4Yeckoe obecneyeHne AUCUMNINHBI/MOAYNS COrNacHO YTBEPXAEHHOMY
y4yebHOMy nnaHy

PervnctpaunoHHbIi Homep 9
CrtpaHnua 2 n3 22.



Mporpamma gucumnnuHel "®dusnka"; 050202.65 NHopmaTrka; OOUEHT, K.H. (goueHT) A3aHuees H.M. , foueHT, K.H. (BoueHT) MapHaesa
I".W., ctapwwin npenonaeatens, 6/c PycaHosa N.A.

Mporpammy avcumnnuHbl paspabotan(a)(1) AOUEHT, K.H. (ZoueHT) AzaHyeeB H.M. kacpenpa
obpazoBaTefibHbIX TEXHOMOMNA B OM3MKe Hay4YHO-Neaarornieckoe oTaeneHue ,
NMAzancheev@kpfu.ru ; goueHT, K.H. (BoueHT) MapHaesa .M. kadpenpa obpasoBaTefibHbIX
TEXHONOrM B (pnaunke Hay4Ho-negarorudeckoe otaenenne , Guzel.Garnaeva@kpfu.ru ; ctapuwnmia
npenoaaeatenb, 6/c PycaHosa W.A. kadenpa obpasoBaTefibHbIX TEXHONOMMIA B hU3nke
Hay4YHo-negparormnyeckoe otgenexme , IARusanova@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

B naHHOM Kypce nanaratotcst omMamyeckmne 0CHOBbI MexaHuKu, konebaHuii 1 BOMH, MONEKYNSIPHOM
PU3NKM N TEPMOOVHAMUKN, SNEKTPUYECTBA U MarHeT13ma, ONTUKW, aTOMHOM U SSAEPHON ON3UKN.

2. MecTo OUCLMMN/MNHDbI B CTPYKTYpe OCHOBHOM 06pa3oBaTtesibHOM NPorpaMmbl BbiCLLEro
npodpeccrmoHanbHoro o6pa3oBaHus

HaHHas yuebHas gucuunnnHa BkntodeHa B pasgen " EH.d.2 O6wue matemaTnyeckme
€CTECTBEHHO-Hay4YHble AMCLMNANHBI" OCHOBHOM 06pa3oBaTenbHO nporpammel 050202.65
VHpopmaTtmka n oTHOCUTCS K doeaepanbHOMy KOMNOHEHTY. OcBamnBaeTcs Ha 3 kypce, 5, 6 ceMecTpbl.

MaTemMaTn4yeckuin 1 ecTeCTBEHHOHAYYHbI LK.

Kypc conaunkm normyeckm yesizaH co BCEMU OMCUUNIIMHAMM YKa3aHHOro uukna.

YcnewHoe ycBOeHe gaHHoro kypca TpebyeT 3HaHWi on3nky U MateMaTuki B pamkax
nporpamMmbol cpeuHeVl WKOJbl, a TakXe 3N1eMEeHTOB BbICLIEN MatemMatukun, n3y4aembix B
yHuBepcuTeTe. TeopeTmyeckas cocTaBnsiowas Kypca fononHseTcs nabopaTopHbIM
bn3nyecknum npakTukymoM. Bece aTo coveTaeTcs ¢ ApyrmMum npakTukymamm, Hanpumep, rno
reonornu, XMun, NHopMaTrke n ap., rae NCnonbaylTcs guandeckme Nnprnbopsbl n
cTatucTmyeckas obpaboTka pesynbTaToB N3MEPEHWUIA.

OucumnnnHa "duamnka" oTHOCMTCS K NPOodPECCNOHANBbHOMY LIMKIY Y BXOOAUT B COCTaB BapuaTUBHOW
yactun OOIT.

3. KomneteHuuu obyuaroLlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/monynsi

B pesynbTate 0CBOEHUSI AMCLMNNNHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

PacwucpoBka
LLinchp komneteHumu npuobpeTaemMon KOMMNeTeHL N
OK-6 - UIMETb NPaBUNIbHOE MOHUMaHNE PU3NKN KaK HayKW,
NOCTPOEHHOW Ha 3KCNEepUMEHTE, B KOTOPO OTHOCUTENbHO
(0blWeKynbTypHbIe 6 6
KOMNETEHLIN) HEBONbIIOE YMCIO 06X ON3NYECKIX 3aKOHOB ONKChIBAET
MHOroobpasve NpMpoaHbIX SBNEHUIA,
- MPUMEHSTb 0BOLWMe 3aKOHbI PUINKN ONS PELIEHNS NPOCTERWMNX
OK-7 BOMPOCOB W 32434 MEXaHWKW, MONEKYNAPHOWN (PU3NKK
(0BLwekynbTypHbIE 9NEKTPOCTATUKMN, SNEKTPOANHAMUKIN, MATHUTHBIX SBNEHWIA,
KOMMEeTEeHLMN) Lenen NOCTOSIHHOIo U NePeEMEHHOro ToKa, BOHOBOW U
KBAHTOBOW ONTUKN N HA MEXANCLMNANHAPHbBIX FpaHmuax,
AK-1 - MONIb30BATbCS OCHOBHbBIMM hU3nyeckumm npnbopamm, CTaBnTb
N pelwartb NPOCTENWNE SKCNEPUMEHTaNbHbIE 3a8a4u,
n NOHAaJbHbI
(MpOCPeccroHabHLIS obpabatbiBaTh, aHaNM3MPOBaTb U OLLEHNBATb MOJTy4YEHHbIE
KOMMeTeHuunn)
pe3ynbTaThl,
MK-16
(npodbeccmoHanbHble - cooTBeTcTBOBaTh KOMneteHumam ®rOC BIMO
KOMMeTeHuunn)
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PacwudpoBka

LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
nK-2 - CTPOUTb MaTeMaTM4yeckme MoA4ENn NPOCTEMWNX PUINYECKIMX
(NpogpeccuoHanbHble ABEHWIA 1 UCMONb30BaTb ONS U3YYEHUS 3TUX MoLenel
KOMMEeTeHLMW) LOOCTYMNHbI eMy MateMatTu4ecknii annapar,
MnK-3 - NCMONb30BaThb Npu paboTe cnpaBoYHYO 1 y4ebHyto
(npodbeccuoHanbHble nuTeparypy, HaxoauTb OpPyrme HeobXoaMMble NCTOYHUKM
KOMMEeTeHLW) MHgpopMaLMn 1 paboTatb C HAMM,

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

-CpVI3I/I'-IGCKI/Ie 3aKOHbl 1 Teopunn C NpuMEeHeHNEM a0eKBaTHOro MaremMaTn4eckoro annapara,
KONMM4YECTBEHHOE ONMMCaHNe CBOWNCTB MOLENbHbIX CUCTEM,; CTPOUTb C*)I/I3VI‘-IGCKVI€ mMonenn.

-NOHUMaTb PoNb PU3NKKN KakK OCHOBbI BCEro COBPEMEHHOI0 ECTECTBO3HAHWS;

-MOHMMATb CYLWHOCTb 1 CoUMabHYO 3HA4YMMOCTb CBOei Bynyler Nnpodeccumn, OCHOBHbIE NPO6NeMbI
OVCUMNAVH, ONpenensiowmx KOHKPeTHY0 06n1acTb ero oesiTenbHOCTU, BUAETb X B3aUMOCBSI3b B
LEeNoCTHON cucTeMe 3HaHUI

2. DONIXEH yMeTb:

yMETb MoOennpoBsaTb BO3HUKaKOLWME B I'IpaKTI/I‘-IeCKOVI OeATeNnbHOCTN CUTYyaunn, na-eatb UX
Konmn4ectBeHHoOEe onncaHme 1 BbINO/THATb aHaln3 peleHns

3. OONXEeH BnageTb:

BnafeTb TeopeTnyeckoi 6asoi, 6e3 KOTOPOI HEBO3MOXHA yCMnelwHas Npogeccrno-HanbHas
DesATeNnbHOCTb

Buabl yuebHol paboTbl N0 AMCLUMNAUHE: ayAUTOPHAS (NeKumm, NnpakTmyeckue, nabopatopHble
3aHATWSA) U caMOCTosITENbHASA (MOArOTOBKA K MPAKTUYECKUM 1 NabopaTOPHbIM 3aHATUSIM,
BbIMONHEHME [OOMAWHUNX KOHTPOJbHbIX paborT).

4. CTpyKkTypa U cogepxaHve AUCLUNMUHBI MOAYNS
Obwas Tpyao0eEMKOCTb AUCLMMNIIMHBI COCTaBNSET 3a4eTHbIX(ble) eanHuu(bl) 324 yaca(oB).
dopma NPOMEXYTO4YHOro KOHTPONSA AUCUUNIINHBI 3K3aMEH B 5 CEMECTpe; 9K3aMeH B 6 cemecTpe.

CyMMapHo No aMcumnanHe MoxHo nony4ntb 100 6anno., U3 HUX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManoHoe KONMYeCcTBO ANsl AOMNycKa K 3a4eTy
28 6annos.

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

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

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

54 6anna n MeHee - "HeyLOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl N0 AucuuniMHe/ MOAyNto
TemaTnyeckum nnaH oUCUUMNANHBI/MOAYNA
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Bugbl n yachbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;“b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nek ImI'IpaKTw-leCI(l/leJ1a60pa1'op|-||>|e
u 3aHATUSA pa60TbI
1 |Tema 1. Kunematnka 5 1-0 4 5 5 ggg:ﬁ;eee
" |MatepmanbHOM TOYKU
oMallHee
Tema 2. InHamuka a
2. mMarepuanbHOM TOYKU S 3-4 2 4 2 saflaHne
nomauHee
3. lgxﬁb?' Konebanus v S) 5-6 4 2 2 3apaHve
Tema 4. OcHoBbl nomatwHee
4. |[MonekynapHo-kmnHeTnyegkob 7-8 4 2 2 3apjaHue
Teopuu rasos
oMallHee
Tema 5. A
5. TepMoaMHaMMAKa 5 9-10 2 2 2 3afaHue
Tema 6. PeanbHble rasbl nomalHee
6. [W XXuokocTtn TBepable 5 11-12 4 2 2 3agaHve
Tena
Tema 7. nomauHee
7. |9neKTpocTaTnyeckoe 5 13-14 4 2 2 3apaHve
none. lNMoteHunan nons.
Tema 8. OnekTpunyeckoe
none B OManNeKTpu?Kax.
g. || 1P0BOAHNKM B 5 | 1516 | 4 2 2 |aamanve
" lanekTpnyeckom norne.
ONeKTPOEMKOCTb.
KOHTpONbHas
y abota
Tema 9. NoCTOSAHHbIN P
9. o 5 17-18 4 2 4 nomailHee
3NeKTPUYeCcKnin ToK. sananue
Tema 10. nomalwHee
10.|9neKkTponpoBOAHOCTb 6 1-2 4 2 2 3apaHve
Ten. MarHutHoe none.
Tema 11. encteue noMawHee
MarHMUTHOro nons Ha
1. NPOBOAHUKN C TOKOM " 6 3-4 2 2 2 sananne
3apsan
Tema 12.
oMallHee
SnekTpoMarHmTHas A
12. nHAayKumns. MarHuTHble 6 -6 4 2 2 sananne
CBOWCTBA BellecTBa.
Tema 13.
oMallHee
OneKTpoMarHUTHoe A
13. none. MepemeHHbIe 6 7-8 4 2 2 3anaHve
TOKW.

PervnctpaunoHHbIi Homep 9
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Bugbl n yachbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;”b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUSA pa60TbI

Tema 14.

OneKTpoMarHUTHble nomauHee
14.|BONHbI. 6 9-10 2 2 2 3apaHuve

OneKkTpoMarHUTHble

KonebaHus.

Tema 15. BeegneHue.

OnekTpoMarHnuTHas nomauHee
15.|npupopa ceera. 6 11-12 4 2 2 3agjaHue

["eomeTpuyeckas

onTuka.

Tema 16. Ontnyeckune

WHCTPYMEHTHI. nomauHee
16.|doTomeTpuns. 6 13-14 4 2 2 3agaHue

NHTepdepeHuns ceeta.

o e
17. Monsipnaauns ceera. 6 15-16 4 2 2 3ajaHue

Oundppakuns ceeta.

Tema 18. KaHTOBbBIE

CBOMCTBA N3Ny4eHUs.

CTtpoeHune n ceorncTBa KOHTpONbHas
18.|latomoB. Knaccuyeckue 6 17-18 4 2 2 paboTta

MOLEeNnn aTOMOB.

®dun3nka aToOMHOro aapa.

Tema . Ntoroeas 9K3aMeH

5 0 0 0
doopma KOHTpons
Tema . Itorosas 9K3ameH
6 0 0 0
doopma KOHTpons
Ntoro 64 38 38

4.2 CopepXxaHue ONCLUMIUHDI
Tema 1. KuHematuka MmatepuanbHON TOYKU
neKumnoHHoe 3aHsiTne (4 yaca(os)):

Mpenomet MexaHukun. [1BuxeHne, OTHOCUTENbHOCTb ABUXeHUs. [TpocTpaHcTBO 1 BpeMs. CucTembl
oTcyeTa B MexaHuke HbloToHa, aTanoHbl AfnHbl 1 BpeMeHW. [NoHATMe MaTepuanbHOM TOHKMN.
Panonyc-BekTop, BEKTOPbI NepeMeLleHmns, CKOPOCTU U YCKOPEHUS; TaHreHunanbHas n HopMasbHas
COCTaBnaoLWme ycKkopeHus. 3akoH ABUXEHUS, TPAEKTOPUS OBUXEHUS U NPONAEHHbIA NyTb.
MNpeobpaszosaHus Manunes. MpuHUMN HE3ABNCUMOCTM ABUXEHNIA. PaBHOMEPHOE U
pPaBHOYCKOPEHHOE NPSAMONMHENHOe OABuXeHne. [1BUXeHne TOHKN NO OKPY>XHOCTU. DNEeMEHTbI
KWHeMaTuKy BpalwaTenbHoro AsnxeHuns. CesA3b NMMHENHbIX U YTNOBbIX KNHEMATUYECKUX BETUYUH.
BekTopbl yrnoBon CKOPOCTM M YrOBOro YCKOPEHWUS.

npakTudeckoe 3aHsitne (2 yaca(os)):

PervnctpaunoHHbIi Homep 9
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Mpenmet MexaHukun. [1BuxeHne, OTHOCUTENbHOCTb ABUXeHUS. [pocTpaHCcTBO 1 BpeMs. CucTembl
oTcyeTa B MexaHuke HbloToHa, 3TanoHbl O5vHbI 1 BpeMeHW. [oHaTue MatepuanbHOM TOHKW.
Paguyc-BekTop, BEKTOPbI NMEpeEMELLEHNSs, CKOPOCTU U YCKOPEHUS; TaHreHumnanbHas n HopManbHas
COCTaBnsAoWme yCKOpeHUs. 3aKoH ABUXEHUS, TPAEKTOPUS OBUXEHNS U NPONLAEHHbIA NyTb.
MpeobpasosaHus Manunes. MpuHUMN HE3aBUCUMOCTM ABUXEHUIA. PaBHOMEpPHOE U
PaBHOYCKOPEHHOE NPSMONVHENHOE ABUXeHME. [1BUXEHNE TOYKU NO OKPYXHOCTU. ONEMEHThI
KWHEeMaTrKy BpalaTenbHoro AsnxeHuns. CeA3b MMHENHbBIX U YIAOBbIX KNHEMATUYECKUX BENYUH.
BekTOpbl yrnoBo CKOPOCTU U YrNOBOrO YCKOPEHUS.

naboparopHas pabora (2 4aca(oB)):
NabopaTtopHas paboTa.

Tema 2. [ivHaMuka MaTepuanbHON TOYKMU
JNeKuMoHHoe 3aHsiTne (2 4yaca(os)):

WNHepums. lMNepB.biin 3akoH HbloToHa. NHepuunanbHble cuctembl otcyeta. [NMoHatmne o cune. MNpuHumn
He3aBncuMmocTn gencteus cun. Cunbl B npupoge, pyHaameHTanbHble B3ammogenctems. Bropon
3akoH HbloToHa. Macca v ee namepeHue, aoauTMBHOCTb Maccbl. mnynbc. MpuHumn
oTHocutenbHocTu Manunes. TpeTtuin 3akoH HbloToHa. ['paHnLbl NPUMEHNUMOCTM KNacCUyYeCcKomn
MeXaHKN. 3aKOH COXPaHEeHNs UMMynbca CUCTEMbl MaTepuranbHbIX To4eK. PeakTmBHoe OBMXeEHWMe.
3aKOoH COXpaHeHUs MexaHM4YeCKon aHeprum B KOHCEP-BaTUBHOM cucteme. BHyTpeHHAS aHeprus.
Bec tena. HesecomocTb. Ynipyrue cunbl. Cunbl TpeHns. NpuHumnn oTHocuTenbHocTn [anunes.
PaboTa 1 aHeprus. Pabota nepeMeHHON Cunbl, MOWHOCTb, KMHETMYECKas aHeprus. NoTeHumnanbHble
1 guccunatmeHble cunbl. [loTeHumanbHas aHeprus. CBasb CUbl C NOTEHUWANIbHOW SHEPruen.
CoxpaHeHve NofHON MeXaHN4eCckon SHEPr MaTepuanbHOM TOYKM B MONe NoTeHUManbHbIX CUN.

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

WNHepums. lMNMepB.biin 3akoH HbloToHa. NHepuunanbHble cuctembl otcyeta. [NMoHatrne o cune. MNpuHumn
He3aBucuMocTn gencteus cun. Cunbl B npupoge, pyHaameHTanbHble B3ammogenctams. Bropon
3akoH HbloToHa. Macca v ee namepeHue, aoauTMBHOCTb Macchl. mnynbc. MpuHumn
oTHocutenbHocTu Manunes. TpeTtuin 3akoH HbloToHa. ['paHnLbl NPUMEHNUMOCTM KNacCUyYeCKomn
MeXaHVKN. 3aKOH COXpaHEeHNs UMMynbca CUCTEMbl MaTepuanbHbIX To4ek. PeakTuBHOe OBMXEHWMe.
3aKOH COXpaHeHUs MexaHM4YeCKon aHeprum B KOHCEP-BaTUBHOM cucteme. BHyTpeHHAS sHeprus.
Bec tena. HesecomocTb. Ynpyrue cunbl. Cunbl TpeHns. NpuHumnn oTHocuTenbHocTy [anunes.
PaboTa n aHeprus. Pabota nepeMeHHOR Cunbl, MOWHOCTb, KMHETMYECKas aHeprus. NoTeHumnanbHble
1 guccunatmeHble cunbl. [loTeHumanbHas aHeprus. CBasb CUMbl C NOTEHUWANTbHOW SHEPruen.
CoxpaHeHne NofHON MeXaHNYeCkom SHEPr MaTepuanbHOM TOYKM B MOMe NoTeHUManbHbIX CUN.

naboparopHasi paborta (2 4aca(oB)):
NabopaTtopHas paborTa.

Tema 3. KonebaHuns u BONHbDI
JNeKLMOHHOoe 3aHsiTne (4 4yaca(os)):

KonebatenbHoe aBuxeHue. MapMoHuyeckne konebaHusi. AMNnnTyaa, Yactota, gpasa konebaHuia.
CMellueHne, CKOPOCTb, YCKOPEHME NpU rapMoHNYeckom konebatenbHoM apuxeHnn CnoxeHust
rapMOHUYECKMX KonebaHnin 0fHOro HanpaBneHUsi ¢ OANHAKOBBIMU 1 Pa3HbIMU YacToTaMu. bueHus.
CnoxeHue B3aUMHO NepneHanKynsipHbix konebanuin. durypbl lliuccaxy. YpaBHeEHNE OBUXEHUS
NPOCTENWMNX MEXaHNYECKUX KonebaTenbHbIX cUCTEM Be3 TPEHUS: MPYXUHHbIA, MaTeMaTUYeckui,
PU3NYECKNA N KPYTUNbHBIA MassTHUKKU. CobcTBeHHast YacTtoTta konebanHuii. KnHetnyeckas,
noTeHUManbHas 1 nonHas sHeprus konebntowerocs tena. 3atyxarwmin rapMOHNYECKMiA
ocumnnatop. dnddepeHumanbHoe ypaBHEHME 3aTyxatowwmx konebaHnin 1 aHanma ero pelleHuns.
Yac-tota konebaHuin. KoadopuumMeHT 3atyxaHus, norapueoMMYecknii 4eKpeMeHT, oOPOTHOCTb, MX
CBSi3b C NapameTpamm konebatenbHol cucteMbl. dunddepeHumanbHoe ypaBHEHNE BbIHYXAEHHbIX
KonebaHuii 1 aHanu3 ero peweHns. Pe3oHaHc. BonHoBoe aBuxeHue. @poHT BOMHbI. MpoaonbHbIe 1
nonepeyHble BoMHbl. Pa3oBasi CKOPOCTb BOSHbI. YpaBHEHME NNOCKO rapMOHUYeCcKoi beryuei
BO/HbI. BonHOBOE ypaBHEHNe.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

PervnctpaunoHHbIi Homep 9
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KonebatenbHoe aBuxeHue. MapMoHuyeckne konebaHusi. AMNnnTyaa, Yactota, gpasa konebaHuii.
CMelueHne, CKOPOCTb, YCKOPEHME MPU rapMOHNYeckoM konebatenbHoM apuxeHnn CnoxeHust
rapMOHNYECKMX KonebaHnin 04HOro HanpaBneHUst ¢ OANHAKOBBIMU 1 Pa3HbIMKU YacToTaMu. bueHus.
CnoxeHue B3aUMHO NepneHanKynsipHbix konebaHuin. durypbl Jluccaxy. YpaBHeHNE OBUXKEHUS
NPOCTENWNX MEXaHNYECKUNX KonebaTenbHbIX CUCTEM Be3 TPEHUS: MPYXWUHHbIA, MaTeMaTnYeckui,
PU3NYECKNA N KPYTUNbHBIA MassTHUKKU. CobcTBeHHas yacToTta konebanuii. KuHe-tuyeckas,
noTeHUManbHas 1 NonHas sHeprus konebntowerocs tena. 3atyxarwmin rapMOHNYECKMiA
ocumnnsitop. AuddepeHunanbHoe ypaBHEHNE 3aTyxaroWwmx KonebaHuin 1 aHann3 ero peLeHus.
YacToTa konebaHuii. KoadhpmumeHT 3aTyxaHns, norapucpMmnyecknii AEKPeMeHT, AO6POTHOCTb, UX
CBSi3b C NapameTpamm konebatenbHol cuctembl. JuddepeHumanbHoe ypaBHEHNE BbIHYXXAEHHbIX
KonebaHuii n aHanu3 ero peweHns. Pe3oHaHc. BonHoBoe aBuxeHue. @poHT BOMHbI. MpoaonbHbie 1
nonepeyHble BOMHbl. Pa3oBasi CKOPOCTb BOSHbI. YpaBHEHME NNOCKO rapMOHUYEeCcKon beryuiei
BOMHbI. BonHOBOE ypaBHeHue.

naboparopHas pabora (2 4aca(oB)):

NabopaTtopHas paboTa.

Tema 4. OcHOBbI MONEKYNSIPHO-KMHETUYECKOW TeopUumn rasos
neKkumnoHHoe 3aHsitTne (4 yaca(os)):

pencTasneHns MONEeKYNsSIPHO - KNHETUYECKOM TEOPUN CTPOEHUS BELWECTBA U €€ OMbITHbIE
obocHoBaHus. ioeanbHblii ra3. OCHOBHOE ypaBHEHME KMHETMYECKOW TEOPWM ra30B: BbIBOL, aHANU3,
on3nYeCKUn (ctaTtmcTmuyeckmnin) cmoicn. CpeaHsas sHeprus Monekyn naeanbHoro rasa. Teopema o
PaBHOMEPHOM pacrnpeneneHny aHeprum Monekyn no cteneHsim ceobonpl. Temneparypa.
CraTtn-cTmyeckoe UCTONKOBaHWe Temnepartypbl 1 gasneHus. YpasHeHne Knanenpora -
MeHneneesa. [(a3oBble 3akoHbl. PacnpeneneHne bonbumaHa. CKOPOCTU MONEKyn U MeTodbl UX
onpegeneHuns.

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

OCHOBHble NpeacTaBneHns MONEKYNSPHO - KNHETUYECKOM TeOpUM CTPOEHUS BELLEeCTBa U ee
onbITHble 060CHOBaHMS. neanbHbiii ra3. OCHOBHOE ypaBHEHWE KMHETUYECKO TEOPUM Fa30B:
BbIBO, aHann3, puanyecknii (ctatucTnyieckmin) cmoicn. CpenHasa aHeprua Monekyn ngeanbHoro
rasa. Teopema 0 paBHOMEPHOM pacnpeneneHny aHeprum MoNeKyn no cTeneHsim cesobonpl.
Temnepatypa. Ctatu-cTM4eckoe UCTONKOBaHWE TeMnepartypbl U AaeneHns. YpasHeHvne KnanenpoHa
- MeHpeneesa. 'a3oBble 3akoHbl. PacnpeneneHve bonbumaHa. CkopocTn Monekyn n Metogbl nx
onpeneneHuns.

naboparopHasi paborta (2 4aca(oB)):
NabopaTtopHas paborTa.

Tema 5. TepmopgnHaMuka
JNeKLMOHHOe 3aHsiTue (2 4yaca(os)):

TepmoanHamMmyecknii noaxon K onvcaHunio makpocucteMm. CocTossHMe TepMoaAnNHaMMNYECKOM
cuctembl. NMapameTpbl cOCTOAHUSA. BHYTpEHHSAS aHeprus. [lepsBoe Ha4ano TepMoANHAMUKL U €ro
npu-MeHeHune K naonpoteccam. Pabota, coBepluaemas ra3om npu n3o-npoteccax. TennoemMkocTb
noeanbHoro rasa. Aaonabatmnyeckuin npouecc. YpaeHeHue lNyaccoHa. MNokasaTtenb aagnabarhbl.
306ap-Has n nsoxopHas TennoemMkocTu razo. ObpaTtumMblie 1 HeobpaTumblie npouecchl. Kpyroebie
npoueccobl. MNpuHUun paboTbl TEMNNOBOW N XO-NOAMNBbHOK MawwvH. Linkn n teopema KapHo.
HeocywwecTBMMOCTb BeYHbIX ABuratenen. Bropoe Havano repmoamHamuku. lNprneeneHHoe
KONMYECTBO TENNOTbI. QHTPONUSA, €€ CTAaTUCTUYECKUIA CMbICA, CBSA3b C BEPOSTHOCTbIO COCTOSHUS.
®dopmyna bonbumaHa.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

TepMoanHaMmyecknin noaxon K onvcaHmio Mmakpocuctem. CoctosHMe TEPMOANHAMMNYECKON
cuctembl. [NapameTpbl cOCTOAHUSA. BHyTpeHHAS aHeprug. [lepsoe Ha4yano TepMoanHaMUKK 1 ero
npuUMeHeHwne K nonpoueccam. Pabora, cosepluaemas ra3om npu n3o-npowueccax. TennoemkocTb
naeanbHoro rasa. Agnabartmyeckunii npouecc. YpaBHeHue NyaccoHa. MNokasaTens agnabarbi.
N306ap-Has n n3oxopHas TennoemkocTn razos. Obpartmmble 1 HeobpaTumblie npoueccol. Kpyroebie
npouecchbl. MNpuHuMn paboTbl TENNOBOW 1 XONOAUBHON MawwH. Linkn n Teopema KapHo.
HeocywecTBUMOCTb BeYHbIX asurarenein. Bropoe Hayano repmoaunHamukin. lNpneseneHHoe
KONMYECTBO TEMNOTbI. DHTPONKUS, €€ CTaTUCTUYECKUIA CMbICH1, CBA3b C BEPOSATHOCTbIO COCTOSHUS.
®dopmyna bonbumMaHa.
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naboparopHas pabora (2 yaca(oB)):

NabopaTtopHas paborTa.

Tema 6. PeanbHble rasbl u Xxuakoctu Tsepable Tena
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

PeanbHble rasbl. BoiBog 1 aHanna ypasHeHUs 1 n3otepm BaH-gep-Baanbca. OkcnepuMeHTanbHble
N30TepMbl peanbHOro rasa. AHanm3 v cpaBHEHVEe C TeOpeTUYECKUMM N30TepMami
BaH-nep-Baanbca. [NepecbileHHbI nap v neperpertas XuokocTtb. Kputnyeckoe coctosiHue.
daszosble nepexofbl. VicnapeHue n koHoeHcauuns. PasHoBecue xuaokoctn u napa. duarpamma
paBHOBECUS XUOKOCTU U napa. BHyTpeHHSAS sHeprus peanbHOro rasa. AHM30TPONUs KPpUCTannos,
€e Npu4unHbl 1 nposieneHns. MNnaenexHve n kpuctannnsaums. Cybnumauus. narpamma COCTOSHUS.
TponHas Toyka. TennoeMkocTb kpucTtannos. 3akoH LionoHra u Mtu.

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

PeanbHble rasbl. BoiBog 1 aHanna ypasHeHUs 1 n3otepm BaH-gep-Baanbca. OkcnepnMeHTanbHble
N30TepPMbl peanbHOro rasa. AHanms v cpaBHEHWE C TEOPETUYECKUMM N30TepMami
BaH-nep-Baanbca. [NepecbileHHbI nap v neperpertas XuakocTtb. Kputnyeckoe CoctosiHue.
daszosble nepexobl. icnapeHne n koHgeHcauus. PaBHoBecue Xuakoctn n napa. uarpamma
PaBHOBECUS XNOKOCTU U napa. BHyTpeHHSS 3Heprusa peanbHOro rasa.

naboparopHas pabora (2 4aca(oB)):

NabopaTtopHas paboTa.

Tema 7. dnektpocratndyeckoe nosne. NoreHunan nons.
JNeKuMoHHoe 3aHsiTne (4 4yaca(os)):

CBowcTBa aneKkTpruyecKux 3apsanos. dneMeHTapHbI 3apsad. [noTHoCcTb 3apsna. 3akoH Ky?noHa.
EouHuubl namepeHmns 3apsaga. dnektpuyeckoe none. HanpsaxeHHOCTb 9NeKTPUYeCcKoro nons.
MpuHUMN cynepnoauumnn. dnekTpuyeckuin gunonb. Pacyet nons gunons. Notok BekTopa
HanpsxeHHocTn. Teopema OcTporpanckoro-laycca n ee npumeHeHns onsa pacdeta nonen. Aunonb
BO BHelwHeM none PaboTa cun nons npu nepemelieHnmn 3apsanos. Linpkynsuus sektopa
Hanps>XeHHOCTW. [loTeHunanbHbIn XxapakTep anekTpocTtatudeckoro nong. lNoteHumnan un
SKBUMNOTEHUMaNbHble NOBepxHOCTU. CBA3b NoTeHumana v HanpsxXeHHocTn nons. NoteHuman nong
TOYEYHOro 3apsaa, CUCTEMbI TOYEYHbIX 3aPALO0B.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

CBoWicTBa aNeKkTpruYeCcKux 3apsagos. dneMeHTapHbI 3apsad. [NnoTHocTb 3apsna. 3akoH KynoHa.
EouHuubl namepeHmns 3apsaga. dnektpuyeckoe none. HanpsaxeHHOCTb 9NeKTPUYeCcKoro nons.
[MprHUMN cynepno3uumnun. dnekTpuyeckuin gunonb. Pacyet nons gunons. Notok BekTopa
Hanps>xeHHocTn. Teopema OcTporpanckoro-laycca n ee npumeHeHns onsa pacdeta nonen. Aunonb
BO BHelwHeM none PaboTa cun nons npu nepemelieHnmn 3apsnos. Linpkynsuus sektopa
HanpsXeHHOCTW. [loTeHunanbHbIn XxapakTep anekTpocTatudeckoro nong. lNoreHumnan un
9KBUMNOTEHUMANbHble NOBEePXHOCTU. CBA3b NoTeHumana vu HanpsxXeHHocTn nons. NoteHuman nong
TOYEYHOro 3apsaa, CUCTEMbI TOYEYHbIX 3aPALO0B.

naboparopHasi pabora (2 4aca(oB)):
NabopaTtopHas paborTa.

Tema 8. dnekTpuueckoe none B AnanekTpu?kax. NpoBooHUKM B 3N1eKTPMYECKOM none.
AneKTpPOEMKOCTb.

neKkumnoHHoe 3aHsiTne (4 yaca(os)):

CBs3aHHbIE 3apsanbl. nOﬂHprIe N HenonspHble MONEKynbl. I'Ionslpmsaumsl ON3NEKTPUKOB. BeKTOp
nondapundaunn n ero CBA3b C NIOTHOCTbIO CBA3AHHbIX 3apA00B. BeKTOp ANEKTpnYeCKoro cMeleHun4
(VIH,D,yKLI,I/II/I). ,D,I/ISﬂeKTpI/I'-IeCKaSI BOCMPUNMYMBOCTb N ON3NEKTpnieckad npoHNUaeMOCTb. TeopeMa
OCTporpaACKoro-I'aycca Onda onanekTpukos. Ycnosue paBHOBECKA 3apsa0B B NMPOBOAHUKE.
OKBUMNOTEHUMANBHOCTb npoBOAHUKA. HaBeneHHble 3apsanbl. SﬂeKTpl/IBaLl,I/IFI 4yepes BinsgaHune
SﬂeKTpOCTaTI/I‘-IeCKaH 3awmTta. EMkocTb yeaunHeHHOro nposoaHunKa. KOH,EI,eHcaTOpr. [Mnockun,
ccpepvlquKmVl " LlMHI/IHJJ,pVI‘-IGCKI/IVI KOHOEeHCaTopbl N NX 3NTEKTPOEMKOCTb. EovHnubl N3MepPEeHUA
emkocTn. CoeamnHeHns KOHOEHCaTopPOB. SHepI'I/IFI CNCTEMbl HEMOOBMXHbIX TO4YEYHbIX 3apA00B,
3apPAXEeHHOro npoeBooHMKa, 3apsaXeHHOro KoHgeHcaropa. SHeprvm N NNIOTHOCTb 3HEeprun
ANEKTPOCTATUYECKOro nons.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

PervnctpaunoHHbIi Homep 9
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Ces3aHHble 3apsaabl. [ongpHbie U HenonspHble Monekynbl. [lonapusaumnsa onanekTpukos. Bektop
nonapusaunm n ero CBA3b C NMIOTHOCTbIO CBA3aHHbIX 3apaaoB. BekTop anekTpn4eckoro cMeleHns
(vHoykummn). nanekTpuyeckas BOCNPUUMIYNBOCTb U ON3NEKTpUYecKkas npoHnLaeMocTb. Teopema
Ocrtporpagckoro-lraycca onst AManekTpykoBs. YCnosue paBHOBECUS 3apsaa0B B NMPOBOOHMKE.
OKBUMNOTEHUNANbHOCTb NPOBOAHUKA. HaBeeHHbIe 3apaabl. DNeKTpusaumns Yepes BAngHue
onekTpocTtartudeckas 3awmrta. EMkocTb yeanHeHHoro nposogHuka. KongeHcartopsl. [Mnockui,
cdpepuyeckunin 1 UMINHIOPUYECKUA KOHOEHCATOPbl U UX 3NEKTPOEMKOCTb. EAnHMLBI n3amepeHns
emMkocTn. CoeanHeHMs KOHOEHCATOPOB. DHEPrUs CUCTEMbI HEMOLBUXHbIX TOYEYHbIX 3aPAL0B,
3apsXEHHOro NPOBOLAHMKA, 3aPSAXEHHOr0 KOHAEHcaTopa. QHEPrus 1 NAOTHOCTb SHEPrun
3NEeKTPOoCTaTNYeCcKoro rnons.

naboparopHas pabora (2 4aca(oB)):
NabopaTtopHas paboTa.

Tema 9. NoOCTOAHHBIN 3NEKTPUYECKUN TOK.
neKkumnoHHoe 3aHsitTne (4 yaca(os)):

Cwuna n nnoTtHOCTb Toka. 3akoH OmMa aons ydactka uenu. ConpoTtusneHne nposogHuka. CoegnHeHns
nNpoBOAHMKOB. [MoHATME 0 cBepxnposoaumocTu. dudpdgepeHumanbHas goopma 3akoHa Oma.
CTOpOHHME cunbl, anekTpoaBuxylas cuna. 3akoH Oma anst nonHow uenu. PaboTa 1 MOWHOCTL B
uenu noctosiHHoro Toka. KMA uenun. 3akoH Oxoyns-fleHua. AudpdpepeHumnanbHas gpopma 3akoHa
Oxoyns-NleHua. PasseTBneHHble Lenu u npasuna Knpxroda.

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

Cwvna n nnoTHOCTb Toka. 3akoH OmMa ans ydactka uenu. ConpoTtusneHne nposogHuka. CoegnHeHns
nNpoBOAHUKOB. [MoHATME 0 cBepxnpoBoaumocTu. dudgepeHumanbHas goopma 3akoHa Oma.
CTOpOHHUE cunbl, anekTpoaBuxylas cuna. 3akoH Oma ans nonHow uenu. PaboTta 1 MOWHOCTL B
uenu noctosHHoro Toka. KM uenun. 3akoH Oxoyns-NleHua. AudpdpepeHumnanbHas gpopma 3akoHa
Oxoyns-NeHua. Pas?setBneHHble Luenu u npasuna Knpxroda.

naboparopHasi pabota (4 4aca(oB)):

NabopaTtopHas paborTa.

Tema 10. AnekTponposoaHocTb Ten. MarHuTHoe none.
JNeKLMOHHOe 3aHsiTue (4 4yaca(os)):

Knaccugomkaums teepabix Ten. MNpupona Toka B metannax. Knaccuyeckas reopums
9NEKTPONPOBOAHOCTM METaNNOB. DNEKTPUYECKNIA TOK B 9NEKTPONUTAX, BaKyyMe 1 rasax.
KoHTakTHble siBneHus. Bektop MarHuTHoM nHaykumn. Cmnosbie NMHUK. MarHutHoe none
nocTosiHHoro toka. 3akoH buo-Casapa-/lannaca. MarHMutHoe none NPsSMOro NPOBOAHMKA C TOKOM.
MarHntHas noctosiHHas. BekTop HanpsaXeHHOCTU MarHUTHOro nons. MarHMTHoe none KPyrosoro
TOoKa. MarHMTHbI MOMEHT. Linpkynaumsa Bektopa Ha?npsXXeHHOCTM MarHUTHOro nonsi. Buxpesoi
XapakTep MarHMTHOro nons. 3akoH NONHOro Toka B Bakyyme. MarHutHoe none OBMXYyLeEerocs
3apsaga.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

Knaccudovkaums Teepabix Ten. Mpupoaa Toka B MeTannax. Knaccuyeckas teopus
3NEeKTPONPOBOAHO?CTI METANNOB. DNEKTPUYECKMIA TOK B SNIEKTPONMTAX, BakyyMe 1 rasax.
KoHTakTHble siBNeHnst BekTop MarHUTHOM uHaykumu. Cunosble NuHUKA. MarHutHoe none
NOCTOSAHHOrO Toka. 3akoH bruo-Casapa-/lannaca. MarHuTHoe none NPsSIMOro NPOBOAHMKA C TOKOM.
MarHutHasi NoCTosiHHAasA. BekTop Hanpsi>XEHHOCTM MarHUTHOro nons. MarHuTHoe none Kpyrosoro
TOKa. MarHuTHbIN MOMeHT. Linpkynsiums Bektopa Hanpsixk€HHOCTM MarHUTHOro nons. Buxpesot
XapakTep MarHWTHOro nonsi. 3aKoH MOMHOro Toka B BakyyMe. MarHuTHoe none ABMXyLlerocs
3apsiga.

naboparopHasi pabora (2 4aca(oB)):

NabopaTtopHas paborTa.

Tema 11. [leicTBUEe MarHUTHOro NONS Ha NPOBOOHUKM C TOKOM U 3apsg,
JNleKLMoOHHOe 3aHsiTne (2 4yaca(os)):

3akoH AMnepa. BaanmogeincTteme AByx napannenbHbiX MPOBOAHMKA C TOKOM. EanHmua namepeHns
cunbl Toka - amnep. MarHuTHbl noTok. Teopema OcTporpaackoro-lraycca ans MarHUTHOro Nons.
PaboTa npv nepemeleHMn NpoBoAHMKA C TOKOM B MarHMTHOM none. [leicTBue MarHMTHOro nonst Ha
OBUXYLWMACS 3apsad. OdpdpekT Xonna.

PervnctpaunoHHbIi Homep 9
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npaKkTudeckoe 3aHsitne (2 yaca(os)):

3akoH AMnepa. BaanmogeicTteme AByx napannenbHbiX MPOBOAHMKA C TOKOM. EanHmua namepeHns
cunbl ToKa - amnep. MarHutHbIi noTok. Teopema OcTtporpanckoro-lraycca ans MarHUTHOrO Nons.
PaboTa npu nepemelleHMn NpoBOLHMKA C TOKOM B MarHMTHOM none. [leicTBne MarHMTHOro nons Ha
OBUXYLWNACS 3apsag. OdgoekT Xonna.

naboparopHasi pabora (2 yaca(oB)):

NabopaTtopHas paborTa.

Tema 12. dnekTpoMarHuTHas MHAyKuMs. MarHuTHble CBOMCTBA Bell,ecTBa.

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

OnbiTol Papanes. 3akoH anekTpoMarHuTHol nHaykumn dapanes n npasuno fenua. 30C
NHOYKUUN N 3aKOH coxpaHeHmns aHeprin. Camonnaykums. 3C camonHaykummn. VIHOyKTUBHOCTb
coneHomaa. SHepPrust 1 NAOTHOCTb SHEPTNN MArHUTHOrO NMONS SNEKTPUYECKOro Toka. MarHuTHble
MOMEHTbI SNEeKTPOHOB 1 aToMOB. [lna- n napamarHetukun. Bek?Top HamarHnyeHms. MarHntHoe none
B MarHeTukax. MarHMtHasi BOCNpUUMYMBOCTb M NPOHMLAEMOCTb. PeppomarHeTnam. MarHuTHbIi
rmctepesnc. Touka Kiopw.

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

OnbiTol Papanes. 3akoH anekTpoMarHuTHol nHaykumm dapanes n npasuno Nenua. 30C
NHOYKUWW N 3aKOH coxpaHeHmns aHeprmun. CamonHaykums. SLC camonHaykumm. VIHOyK ?TMBHOCTb
coneHomaa. SHepPrust 1 NAOTHOCTb SHEPrUN Mar ?HUTHOIO MOt SNEKTPUYECKOro Toka. MarHuTHble
MOMEHTbI SNEeKTPOHOB 1 aTOMOB. [lna- n napamarHeTukun. BekTop HamarHnyeHmnsi. MarHuTHoe none B
MarHeTukax. MarHmTHasi BOCNpUMMYMBOCTb U NPOHMLAEMOCTb. DeppomMarHeTnaMm. MarHuTHbI
rmctepesnc. Touka Kiopw.

naboparopHas pabora (2 4aca(oB)):

NabopaTtopHas paborTa.

Tema 13. dnekTpomarHutHoe none. NepeMeHHble TOKWN.

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

Buxpesoe anektpuyeckoe none. Toku cMmeweHns. YpasHeHus Makcsenna B MHTerpasnbHoOin oopme.
MonyyeHne nepemenHon 90C. ConpoTnBneHne, eMKOCTb U UHAYKTUBHOCTb B LEEMY NEPEMEHHOro
ToKa. BekTopHasa onarpamma. 3akoH Oma ans nepemeHHoro Toka. PaboTa n MowHocTb
nepemMeHHOro Toka. AKTMBHAs 1 peakTUBHAsS MOWHOCTU. OPAEKTUBHbIE 3HAYEHNS TOKA U
HanpsXeHns.

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

Buxpesoe anektpuyeckoe none. Toku cMmeweHns. YpasHeHus Makcsenna B MHTerpasbHoOn oopme.
MonyyeHune nepemeHHon S C. ConpoTuBneHne, EMKOCTb U MHOYKTUBHOCTb B LIEMW NEPEMEHHOMO
TOKa. BekTopHasa onarpamma. 3akoH Oma ans nepemeHHoro Toka. PaboTa n MowHocTb
nepemMeHHOoro Toka. AKTMBHASA 1 peakTUBHAsA MOWHOCTU. OPAEKTNBHbIE 3HAYEHNS TOKA U
HanpsXeHus.

naboparopHas paborta (2 4aca(oB)):

NabopaTtopHas paboTa.

Tema 14. OneKTpoMarHUTHbIE BOJHbI. QNEKTPOMarHUTHble KonebaHus.
NeKuMnoHHoe 3aHsiThe (2 yaca(os)):

AnekTpuryeckuin konebatenbHbli KOHTYP. CobcTBEHHbIE KonebaHus. dopmyna ToMcoHa.
3atyxatowme 1 BbiHyXaeHHble konebaHns B KOHType. Pe3oHaHc. BonHoBoe ypaBHeHne. CKopocTb
BOMHbI. BonHoBOe conpoTneneHue. MianyyeHne anekTpoMarHnTHbIX BOH. O6beMHas NNOTHOCTb
SHEpPrun anekTpoMarHmT ?Hbix BosiH. [oTok aHepruun. BekTop Ymosa-lMonHTHHra

npaKkTudeckoe 3aHsitne (2 yaca(os)):

AnekTpunyeckuii konebatenbHblii KOHTYP. CobcTBEHHBIE KonebaHus. Popmyna ToMcoHa.
3aTtyxatowme 1 BolHyXAeHHble konebaHns B KOHType. Pe3oHaHc. BonHoBoe ypaBHeHue. CKopocTb
BO/Hbl. BonHoBOe conpoTueneHne. ManyyeHne anekTpoMarHMTHbIX BONH. O6beMHast NNOTHOCTb
SHEpPrum aneKTPoOMarHUTHbIX BONH. MoTok aHepruun. Bektop YmoBa-MNonHTUHra

naboparopHasi pabora (2 yaca(oB)):
NabopaTtopHas paborTa.
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Tema 15. BBepeHune. dnekTpomarHutHasi npupopa ceeta. Feomerpmnyeckasi ontTuka.
JIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

BonHoBoe ypaBHeHne Makceenna. Likana anektpoMarHUTHbIX BONH. ['NaBHenwwme atanbl passutus
onTnyeckux Teopuin. ictouHnkm ceeta. NpuemHukn ceeta. MNpuHumnn depma. 3akoHbl OTPaXeHUs n
npenomneHus ceeta. lNonHoe otpaxeHune. 3epkana. Npuambl. OTpaxeHne n NpenomneHne ceeta Ha
Coeprny4eckor NOBEPXHOCTN pasaena. ToHKMe NUH3bl. Xo4 nydern B NnH3ax. dopmyna nnH3bI.
OnTtuyeckas cuna nnH3bl. A6bepaunn NnH3.

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

BonHosoe ypasHeHne Makceenna. lkana anekTpoMarHuTHbIX BOMH. ['naBHenwme atanbl pa3sutuns
onTuyeckux Teopuin. ictouHukmn ceeta. MNMpuemHmkn ceeta. MNpuHumn depma. 3akOHbl OTPAXKEHNS 1
npenomneHus ceeta. lNonHoe oTpaxeHune. 3epkana. Npuambl. OTpaxeHne n NpenomneHne ceeta Ha
cdpepuryeckon NOBEPXHOCTN pasaena. ToHKME NUH3bI. Xo4 nyyei B nnH3ax. Popmyna NnH3bI.
OnTtnyeckas cuna nuH3bl. Abbepaunn NnH3.

naboparopHas pabora (2 4aca(oB)):

NabopaTtopHas paboTa.

Tema 16. OnTnyeckme MHCTpyMeHTbl. DoTOMeTpus. UHTepdepeHLna cBeTa.
JNIeKLMOHHOe 3aHsiTue (4 4yaca(os)):

Mna3 kak onTnyeckas cuctema. Ontuyeckme npmbopsl. Jlyna, MMKpPOCKOMN, TENECKomn, gooToannapar,
NPOEeKUMOHHble annapaTtbl. Paspewatowas cnocobHoCcTb onTndeckmnx npubopos. OCHOBHbIE
9HepreTn4eckmne 1 CBeToBble BENNYMHbI. [1OTOK Ny4NUCTON SHEPrumK, cuna CeeTa, OCBELEHHOCTb,
SAPKOCTb, CBETMMOCTb. CBETOBbIE BENNYMHbI SBNeHne nHtepdepeHummn. CnoxeHne konebaHui,
MOHSATME O KorepeHTHocTU. MeTonbl HabntoaeHNs MHTepdepeHUUn B onTuke. VIHTepdepeHuns B
TOHKMX nNnéHkax. Konbua HbtoToHa. MHoronyyesas nHtepdepeHuns. HtepgepomeTpsl.
[MpnMeHeHna nHTepdepeHLmN.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

Mnas kak onTnyeckas cuctema. Ontuyeckme npmbopsl. Jlyna, MMKpPOCKOM, TENECKom, gooToannapar,
NPOEeKUMOHHble annapaTtbl. Paspewatowas cnocobHOCTb onTndecknx npubopos. OCHOBHbIE
9HepreTn4eckmne 1 CBeToBble BENNYMHbI. [TOTOK Ny4NCTON SHEPrum, cuna ceeTa, OCBELLEHHOCTb,
SIPKOCTb, CBETMMOCTb. CBETOBbIE BENNYMHbI SBNeHne nHtepdepeHummn. CnoxeHne konebaHui,
MOHSATME O KorepeHTHocTU. MeTonbl HabnoaeHNs MHTepdepeHUUn B onTuke. VIHTepdepeHuns B
TOHKMX nnéHkax. Konbua HbtoToHa. MHoronyyesas nHtepdepeHuns. HtepgepomeTpsl.
[MpuMeHeHna nHTepdepeHLmN.

naboparopHasi pabora (2 4aca(oB)):

NabopaTtopHas paboTa.

Tema 17. Oucnepcus n nornoweHue ceeta. NMonsipusaums ceera. Oucbpakumsa ceera.
neKkumnoHHoe 3aHsitTne (4 yaca(os)):

SBnenune andppakuun. dudopakums ®peHens. MNpuHumn MonreHca-dpeHens. 3o0Hbl PpeHens.
30HHas nnactuHka. AHanornsa 3o0HHOM NNACTUHKK M NNH3bI. [MpocTenwme anppakunoHHbIe
npobnembl: AMdpakums Ha KPyriomM OTBEPCTUM, ANMPPaKLNS Ha KPYrIOM aKkpaHe, Andopakums Ha
Kpato nony 6eckoHeyHoro akpaHa. Audppakuns @payHrogepa. Audpakuns dpayHrogepa Ha
wenu. OdudppakunoHHas pewértka. [NoHaTue o ronorpadpun. NonsprusoBaHHbIA U HENONSPU3OBAHHbI
cseT. [lonapusatopbl n aHanusartopbl. 3akoH Mantoca. Yron bptoctepa. dopmynbl PpeHens.
dusmnyecknin cmbicn 3akoHa bproctepa. MNonspusauns ceeta npu ABOVMHOM Nny4enpenomMneHuu.
HaxoxaeHune 06bIKHOBEHHbIX M HEOOLIKHOBEHHbBIX Ny4eil B 0LHOOCHbIX KpUcTannax. VickyccteeHHas
aHmzoTtponus. dotoynpyruin acpdoekT. MNMonsgprnsaunoHHbie Nprbopbl U X NpUMeHeHne. HopmanbHas
ancnepcus. AHomanbHas gucnepcuns. KoagouumMeHT nornoweHns. SnekTpoHHas Teopus
aucnepcuun n nornouweHuns ceeta. dasosas v rpynnosas ckopoctu. Apdekt Basmnnosa-HepeHkosa.
CnexTpbl ucnyckaHus v nornoweHns. Cnektpometpbl. CnekTpanbHbll aHanna. Liseta ten. Pagyra.
PaccesiHue cserta.

npakTudeckoe 3aHsitne (2 yaca(os)):
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SiBnenune oudppakuun. Ougpakumng ®peHens. MpuHumn MonreHca-dpeHens. 3oHbl PpeHens.
30HHasa nnactuHka. AHanormsa 30HHOM NAACTUHKK M NNH3bI. [MpocTenwme anpakunoHHbIE
npobnembl: AMgpakums Ha KPyriioM OTBEPCTUM, ANMPakUmns Ha KPYrioM akpaHe, Audopakums Ha
Kpato nony 6eckoHeyHoro akpaHa. dudppakuns ®@payHrogepa. dudppakumns dpayHrogepa Ha
wenu. OndppakumoHHas pewétka. [NoHATre o ronorpadoun. MNonspnsoBaHHbIA 1 HENONAPUSOBAHHbIN
ceeT. [Nongapuaatopbl 1 aHanusatopbl. 3akoH Mantoca. Yron Bptoctepa. dopmynbl PpeHens.
dusnyecknin cmbicn 3akoHa bproctepa. Nonspusaumsa ceeta Npy ABOMHOM JyYenpesioMIEHNN.
HaxoxaeHne 06blKHOBEHHbIX M HEOOLIKHOBEHHBIX Ny4eil B 04HOOCHbIX KpuUcTanniax. VickycctBeHHas
aHmsoTponus. Potoynpyruii acpdoekT. MNMonsaprnsaunoHHbie Nprbopbl U X NpUMeHeHne. HopmanbHas
ancnepcus. AHomanbHasa gucnepcus. KoagorumeHT nornoweHuns. OnekTpoHHas Teopus
auncnepcun n nornoweHns ceeta. dasosas u rpynnosas ckopoctn. ddodpekT Basmnosa-HepeHkosa.
CnexTpbl cnyckanus v nornoweHns. Cnektpometpbl. CnekTpanbHbll aHanua. Liseta ten. Pagyra.
PaccesHwve cserta.

naboparopHas pabora (2 4aca(oB)):
NabopaTtopHas paboTa.

Tema 18. KBaHTOBble cBOMCTBa usny4yeHusi. CrpoeHue n ceoncrea atomos. Knaccuyeckume
mogenu atomos. dPu3ukKa aToMHOro sigpa.

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

Senenune gudppakuun. dudopakums ®peHens. MNpuHumn MonreHca-dpeHens. 30Hbl PpeHens.
30HHas nnactuHka. AHanormsa 30HHOM NNACTUHKK M NNH3bI. [MpocTenwmne anppakunoHHbIe
npobnembl: AMcpakums Ha KPyrioM OTBEPCTUM, ANMPPaKUNS Ha KPYrIOM aKkpaHe, Andopakums Ha
Kpato nony 6eckoHeyHoro akpaHa. Audppakuns ®@payHrogepa. Audpakuns dpayHrogepa Ha
wenu. dudppakunoHHas pewétka. NoHaTue o ronorpadpumn. NonsprusoBaHHbIA U HENONSPU30BAHHbIA
ceeT. [Nongapuaatopsl 1 aHanusartopbl. 3akoH Mantoca. Yron bptoctepa. dopmynbl PpeHens.
duamnyecknin cmbicn 3akoHa bproctepa. MNonspusauns ceeta npu ABOVMHOM Ny4enpenoMneHun.
HaxoxaeHne 06blIKHOBEHHbIX M HEOOLIKHOBEHHbBIX NIy4eil B 0LHOOCHbIX KpucTannax. VickyccteeHHas
aHmzoTtponus. dotoynpyruii acpdoekT. MNMonsaprnsaunoHHbie Nprbopbl U X NpUMeHeHne. HopmanbHas
ancnepcus. AHomanbHas gucnepcus. KoagourumeHT nornoweHns. OnekTpoHHas Teopus
ancnepcun n nornoweHnsa ceeta. dasosas u rpynnosas ckopoctn. ddgekT Basmnosa-YHepeHkosa.
CnexTpbl ucnyckanus v nornoweHns. Cnektpometpbl. CnekTpanbHbll aHanna. Liseta ten. Pagyra.
PaccesHue cseTta. VIcTopus BO3HUKHOBEHWS KBAHTOBbIX MAEN. Tennosoe nany4yeHne. 3akoH
Kupxrogpa. 3akoHbl nany4eHuns abcontoTHO YepHoro Tena. Mvnotesa MnaHka. ®opmyna lMnaHka.
OnTunyeckas nupometpus. @oToadpdpekT. YpasHeHne dnHwTerHa ansa poroadpdekra. 'mnotesa
CBETOBbIX KBAHTOB. [1puMeHeHns cpotoadpdpekTta. OnbiTol BaBunoea. dasneHue ceeta. OnbiThl
Nebepnesa. [laBneHne cBeTa B pamkax Teopun OOTOHOB. PeHTreHoBckoe nanyyeHne. ekt
KomnrtoHa. Teopus adpdpekta KomntoHa. OnbiThl Pesepgopaa. ®opmyna Pesepdoopaa. NocTtynatbl
Bopa. Monenb atoma Bogopoaa v BogopoaononobHeix MoHoB no Bopy. CnekTpanbHble cepum
Bogopoga. OnbiT Ppanka n Nepua. OnbiT WTepHa n Nepnaxa. Victopnyeckas ponb Mogenu atoma
Pesepdopna-bopa. SkcneprMeHTanbHble MeToabl aaepHON prnanku. CHeT4MKM YacTuL, TPEKOBbIE
Kamepbl, OTO3MYNbCUN, MACC-CNEKTPOMETPbI, yckoputenu. CocTtas aapa. 3apss 1 MaccoBoe
yucno sapa. N3otonbl, n3obapbl, M30TOHbLI. DHEPrUS CBA3N W yAeNbHAS SHEPrUS CBA3M S4ep.

npakTnyeckoe 3aHsitne (2 4aca(os)):
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SiBnenune oudppakuun. Ougpakumng ®peHens. MpuHumn MonreHca-dpeHens. 3oHbl PpeHens.
30HHasa nnactuHka. AHanormsa 30HHOM NAACTUHKK M NNH3bI. [MpocTenwme anpakunoHHbIE
npobnembl: AMgpakums Ha KPyriioM OTBEPCTUM, ANMPakUmns Ha KPYrioM akpaHe, Audopakums Ha
Kpato nony 6eckoHeyHoro akpaHa. dudppakuns ®@payHrogepa. dudppakumns dpayHrogepa Ha
wenu. OndppakumoHHas pewétka. [NoHATre o ronorpadoun. MNonspnsoBaHHbIA 1 HENONAPUSOBAHHbIN
ceeT. [Nongapuaatopbl 1 aHanusatopbl. 3akoH Mantoca. Yron Bptoctepa. dopmynbl PpeHens.
dusnyecknin cmbicn 3akoHa bproctepa. Nonspusaumsa ceeta Npy ABOMHOM JyYenpesioMIEHNN.
HaxoxaeHne 06blKHOBEHHbIX M HEOOLIKHOBEHHBIX Ny4eil B 04HOOCHbIX KpuUcTanniax. VickycctBeHHas
aHmsoTponus. Potoynpyruii acpdoekT. MNMonsaprnsaunoHHbie Nprbopbl U X NpUMeHeHne. HopmanbHas
ancnepcus. AHomanbHasa gucnepcus. KoagorumeHT nornoweHuns. OnekTpoHHas Teopus
auncnepcun n nornoweHns ceeta. dasosas u rpynnosas ckopoctn. ddodpekT Basmnosa-HepeHkosa.
CnexTpbl cnyckanus v nornoweHns. Cnektpometpbl. CnekTpanbHbll aHanua. Liseta ten. Pagyra.
PaccesHue ceeTta. IcTopus BO3HUKHOBEHNS KBAHTOBbIX MAEN. Tennosoe nany4yeHne. 3akoH
Kupxrogoa. 3akoHbl nany4eHuns abcontoTHO YepHoro Tena. Mvnotesa MnaHka. ®opmyna MnaHka.
OnTuyeckasa nupometpus. PoToadhdoekT. YpasHeHne dinHwTerHa ans poroadpdekra. 'mnotesa
CBETOBbIX KBAHTOB. [1pumMeHeHuns cpotoadodpekTta. OnbiTol BaBunosa. dasneHue ceeta. OnbiThl
Nebenesa. [laBneHne cBeTa B pamkax Teopun ooToHOB. PeHTreHoBckoe nanyveHne. ddpdoekt
KomnTtoHa. Teopusa acpdpekta KomntoHa. OnbiThl Pesepgopaa. ®opmyna Pesepdopaa. NocTtynathl
Bopa. Monenb atoma Bogopoaa 1 BoaopoaonoaobHbix MoHOB no bopy. CnekTpanbHble cepum
Bogopona. Onbit dparka n Nepua. OnbiT WrepHa n Nepnaxa. Victopryeckas ponb Mmogenv atoma
Pezepgopna-bopa. OkcnepumeHTanbHblie METOAbI SAEPHON PU3nkn. CHETYNKN YacTul, TPEKOBbIE

Kamepbl, POTO3MYNbCUM, MACC-CNEKTPOMETPbI, yckoputenu. CocTas sapa. 3apsn 1 MaccoBoe
yucno siapa. N3otonbl, n3obapsbl, M30TOHbLI. DHEPIrUS CBA3N W yAEeNbHAS SHEPrusi CBS3N saep.

naboparopHas pabora (2 4aca(oB)):

NabopaTtopHas paboTa.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCUMMINHBI (MOLYNSA)

Bunobi
N Paspen Cemect Hepensa | camoctositennbHon [TpynoOeMKOCTb ;‘:ﬂ%’:‘;‘oﬁ:ﬂ:ﬁgz
AncumnnnuHbl pcemeCTpa pabortbl (B yacax) a60TbI
CTYAEHTOB P
1 |Tema 1. KnHematnka 5 1-2 ggﬂ;ﬂg:r'(g 8 oomMallHee
" [MaTepunanbHOmM TOYKMN HY
arepuanbHoOn TO 3a0aHus 3afaHve
o [Tema 2. luHamuka 5 3-4 Hgﬂ;cﬂggr'(g 8 oomallHee
" [MarepuanbHOM TOYKK HU
arepuanbHoOu TO 3anaHms 3afaHve
noaroToBk
Tema 3. KonebaHus un OlroroBka nomalluHee
3. BOMHb 5 5-6 |oomalwwHero 8 3a0aHne
3agaHuns
Tema 4. OcHoBbI noaroToeka
4. [IMOnekynspHo-KMHeTnyegkorb 7-8 |OomalluHero 8 ggz:ﬁ;:e
Teopwn rasos 3afaHuns
noaroToBk
5 Tema 5. 5 9-10 OlroroBka 10 nomalwHee
" [TepMoomHamuka i AOMaLliHero 3amjaHue
3agaHus
Tema 6. PeanbHble rasbl noaroToeka
6. |n xmngkoctn Teepable 5 11-12 |npomawHero 12 ggz:ﬁ:eee
Tena 3afaHuns
Tema 7. rnoaroToBka
MallH
7. |[9nekTpocTatuyeckoe 5 13-14 |(nomawHero 12 ggg:m:e
none. lNoteHuwnan nons. 3agaHus
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Buabl
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 8. OnekTpuyeckoe
none B OUaNeKTpmn7Kax.
g. |[1POBOAHMKY B 5 | 15-16 [nowaukero 10  [Romauwnee
" |anekTpnyYeckom none. 3ajaHve
3ajaHuns
ONeKTPOEMKOCTb.
onieae | 6 |nonaunee
o 3anaHve
9 Tema 9. [10CTOAHHbIN 5 17-18 3ajaHus
" |aNeKTpNYeCcKnin ToK. noaroToska K
- KOHTPONbHas
KOHTPO/bHOW 8 26073
paboTe P
Tema 10. noaroToBka noMalHee
10./9neKkTponpoBOAHOCTb 6 1-2 |pomawHero 8 sananmne
Ten. MarHutHoe none. 3agjaHuns
Tema 11. Denctene NOAroTOBKA
11 [MarH1THoro nons Ha 6 3-4  |nomawhero 10 nomauwHee
"INPOBOAHMKN C TOKOM U 3ajaHve
3ajaHuns
3apsa
Tema 12.
OnekTpoMarHnTHas noaroroeka nomaiuHee
12. 6 5-6 |OomallHero 12
nHAaykumns. MarHuTHble 3afaHue
A 3ajaHus
CBOICTBA BellecTBa.
Tema 13.
13 |NeKTpOMarH1THoe 6 2.8 Hgﬂ;ﬂ::r'(g 10 oomaluHee
‘Inone. lNepeMeHHble 3apaHve
3ajaHuns
TOKMW.
Tema 14.
OneKkTpoMarHUTHble noaroToeka
14.|BONHbI. 6 9-10 (momalHero 10 ggzaa:'”;:e
OneKkTpoMarHUTHble 3aaHus
KonebaHwms.
Tema 15. BeeneHue.
OnekTpoMarHuTHas noaroToBska
15.|npupoaa ceera. 6 11-12 |gomawHero 12 ggz::];:e
"eomeTpuyeckas 3anaHus
onTuka.
Tema 16. OnTuyeckune
WNHCTPYMEHTbI. noaroToBka
16.|[doToMeTPUS. 6 13-14 |(nomawHero 10 ggg:l_L:JMHeee
NHTepdepeHumns ceeTa. 3agaHus
Tema 17. Oucnepcus n NOAFOTOBKA
17 [nornouieHve ceeta. 6 15-16 |nomawHero 10 nomMauwHee
‘INonspusaumns ceeta. 3apaHve
3anaHuns
Odugppakuns ceeta.
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Buabl
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgs
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 18. KBaHTOBbIE
CBOWCTBA N3Ny4YeHus.
CTtpoeHue n ceomncTBa noaroToBka K
18.[atomoB. Knaccunyeckue 6 17-18 |KoHTpONbHOM 12 Kc;g;ec;anaﬂ
MOOENN aTOMOB. paboTte P
®dun3snka aToOMHOro aapa.
Ntoro 184

5. O6bpasoBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

OTnuumnTenbHOM 0COOEHHOCTBIO Kypca SIBNSETCS NPUMEHEHME B HEM MOOYNbHO-PEATUHIOBOW
CUCTEMbI, NPY peann3awumm KOTOPOM NMOCTOSIHHO KOHTPONNPYETCS YPOBEHb 3HAHUIN CTYOEHTA.
Hannume obsa3artenbHbIX 4N MTOrOBOW atTecTauumn KOHTPOMbHbBIX TOYEK MPUHYXAAeT K akKTUBHOW
paboTe CTyaeHTa B Te4eHne Bcero cemectpa. [ns Toro 4tobbl 3anHTEPECOBaThb CTyAEHTA NpW
NoAroTOBKE K 3aHATUIO, KAX40€ CEMMHAPCKOE 3aHATUS YacTO HAYMHAETCS C
SKCMPEeCC-MUHN-KOHTPONbHOM paboThbl, pe3ynbTaT KOTOPOW MOXET CYLECTBEHHbIM 06pa3oM NOBNNSTL
Ha UTOroBYIO OLLEHKY cTyaeHTa. ObpaTHas cBa3b 06ecneymBaeTcs TEM, YTO IEKTOP BEAET OL4HY U3
CEMMHAaPCKMX rpynn 1 MOXET onepaTuBHO CKOPPEKTNPOBATbL NEKLIMOHHbIN KypC B 3aBUCUMOCTU OT
NONy4YEeHHbIX HA CEMUHAPCKOM 32HATUN U NPU MPOXOXOEHUN KOHTPOSbHbBIX TOYEK Pe3ynbTaTos B
ycBoeHnn matepuana. CeMuHapckme 3aHATMS NpPonCcxXoaaT B hopMe AucKyccum npenogasaTens co
cTyneHTamm (aHanor "kpyrnoro ctona", npenogasartento B KOTOPOM OTBOAMTCS ponb Beayuero). B
X0[e HUX KaXAbliA N3 y4aCTHUKOB - CTYAEHTbI UK NpenoaaBaTtenb - MMEKT NpaBo 3a4aBaTb BOMPOCHI
1 y4acTBOBaTb B BblpaboTke anbTepHaTMBHbIX pelleHnin pa3brpaeMblx 3agay. Takum obpas3oM, Ha
CEMVHAPCKMX 3aHATUSX peann3yeTcs NHTepakTUBHas dpopma 0byyeHms.

BaxHoi chopmoii 06yueHns SBNSIOTCS KONTOKBUYMbI, NPOBOAMMbIE B hopme Becenbl npenonasatens
CO CTYEHTOM, B KOTOPYIO MPU XENaHnM MOXET BMELWMBATLCS NOO0I CTyAEHT CEMUHAPCKOMN rpynnbl.
30echb (a He TONbKO Ha CEMUHAPCKMX 3aHATUSX) CTYAEHT MOXET MONy4YMTb OTBETHI HA BCE
MHTEPECYIOLWME ero BONPOChl N0 NpeamerTy.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWM
aTTecrauum rno MToramMm OCBOeHUs1 AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNlbHOM paboTbl CTYAEHTOB

Tema 1. KuHeMaTuKka MaTepuanbHON TOUYKHN
JoMalwHee 3afaHune , NpUMepHble BOMpPOCHI:

[Mogrotoeka oomalwHero 3agaHus. I/I3yqume nmTeparypbl rno Teme. O6Cy)KJJ,6HVIe. CamocTtositenbHoe
peweHne TMnoBbixX 3anad 1 3aga- bonee CnoXxHoro YPOBHA.

Tema 2. [iIuHaMmnkKka MmatepuanbHON TOYKU
JoMallHee 3agaHue , NpuMepHbie BOMPOCHI:

Moarotoeka momaluHero 3amaHus. NsydeHue nutepatypbl no teme. ObcyxaeHne. CaMocTosTenbHoe
pelleHne TMMNoBbIX 3aaa4 U 3afay 6onee CNOXHOro YPOBHSI.

Tema 3. Kone6aHus n BONHbI
IoMallHee 3afaHune , NPUMepHbIe BONPOCHI:

[MogroTtoeka oomalHero 3agaHus. I/I3yl4eHme nmntTepartypbl rno Teme. 060y>K,EI,eHVIe. CamocToaTenbHoe
peweHne TMnoBbixX 3anady 1 3aga-d bonee CNoXHoOro YPOBHA.

Tema 4. OCHOBbI MOHEKVHSIpHO-KVIHETVI'-IECKOﬁ Teopuun rasos
JOoMallHee 3aaHune , npuMepHblie BONPOChHI:

Moarotoeka momaluHero 3agaHus. N3ydeHue nutepatypbl no teme. ObcyxaeHne. CaMocTosTenbHoe
pelleHne TMMNoBbIX 3aaa4 1 3afay 6onee CNOXHOrO YPOBHSI.
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Tema 5. TepmoauHamuka
noMallHee 3afaHne , NPUMepPHbIE BONPOCHI:

Moarotoeka momaluHero 3amaHus. N3ydeHue nutepatypbl no teme. ObcyxaeHne. CaMocTosTenbHoe
pelleHne TMMNoBbIX 3a4a4 1 3afay 6onee CNOXHOrO YPOBHSI.

Tema 6. PeanbHble rasbl 1 XuaKoctu Teepable Tena
HoMmallHee 3afaHune , NpyUMepHbIe BONPOCHI:

MoaroToBka momalwHero 3anaHus. N3yveHne nutepatypbl no teme. ObcyxaeHne. CamoctosiTeNnbHoe
peleHne TUNoBbIX 3a4a4y W 3aaay 6onee CNoXHOro ypoBHS.

Tema 7. dnektpocrtatnyeckoe nosne. NMoreHunan nons.
JoMallHee 3agaHue , NpuMepHble BOMPOChHI:

MonroToBka fomawHero 3afnaHus. iayseHne nutepatypbl no teme. O6cyxneHme. CamoctosTensHoe
pelleHne TMMNOBbLIX 3aaa4 1 3afay 6onee CNOXHOrO YPOBHS.

Tema 8. AnekTpuyeckoe none B ananekrpm?kax. IpoBooHUKM B 3N1EKTPUYECKOM Mose.
ANeKTpPoOEeMKOCTb.

oomatllHee 3aaaHue , NPUMepHbIe BOMPOCHI:

MoaroToBka momalwHero 3anaHus. NayveHne nutepatypbl no teme. ObcyxaeHne. CamoctosiTeNnbHoe
peleHne TUMNoBbIX 3a4a4 U 3aaay 6onee CNoXHOro ypoBHS.

Tema 9. NOCTOAHHbIN 3NEKTPUYECKUN TOK.
JoMalwHee 3afaHune , NpUMepHble BOMpPOCHI:

[MogroTtoeka oomalwHero 3agaHus. I/I3yqume nmTeparypbl rno Teme. O6cy>K11eH|/|e. CamocTosiTenbHoe
peweHmne TunoBbixX 3anad n 3agad bonee CnoXxHoro YPOBHA.

KOHTpONbHas paboTa , NpUMepHbIe BONPOCHI:
MoaroToBka Kk KOHTPOJIbHOWM paboTe.

Tema 10. AnekTponposoaHocTb Ten. MarHuTHoe none.
JoMallHee 3agaHue , NpuMepHbie BOMPOCHI:

Moarotoeka momaluHero 3amaHus. NsydeHue nutepatypbl no teme. ObcyxaeHne. CaMocTosTenbHoe
pelleHne TMMNoBbIX 3aaa4 1 3afay 6onee CNOXHOro YPOBHS.

Tema 11. [lercTBME MarHUTHOrO MoJisi Ha NPOBOAHUKM C TOKOM U 3apsan,
JoMalwHee 3aaaHune , NpuMepHble BONpPOCHI:

[MogroTtoeka oomalHero 3agaHus. I/I3yqume nmntTepartypbl Nno Teme. Oﬁcyx,ueHme. CamocToaTenbHoe
peweHne TMnoBbiX 3anady 1 3ana- bonee CNoXHoro YPOBHA.

Tema 12. AnekTpomarHuTHas UHAYKUMUA. MarHMTHbIe CBOWCTBa BeLl,ecTBa.
JoMallHee 3agaHue , NpuMepHble BOMPOChHI:

MonroToBka fomawHero 3afnaHus. iaydeHne nutepartypbl no teme. O6cyxneHme. CamoctosTensHoe
peleHne TMMNOBbIX 3aaa4 1 3a8ay 6onee CNOXHOrO YPOBHS.

Tema 13. dnekTpomarHutHoe none. NepeMeHHble TOKW.
HoMallHee 3afaHune , NpyMepHbIe BONPOCHI:

MoaroToBka gomalwHero 3anaHus. NayveHne nutepatypbl no teme. ObcyxaeHne. CamoctosiTeNnbHoe
peleHne TUMNoBbIX 3a4a4 1 3aaay 6onee CNoXHOro ypoBHS.

Tema 14. dneKTPOMarHUTHble BOJIHbI. QNEKTPOMarHUTHbIe KonebaHus.
ooMmallHee 3aaaHue , NPUMepPHbIE BOMPOCHI:

MoaroTtoBka momalHero 3anaHus. NayyeHne nutepatypbl no teme. ObcyxaeHne. CamocTosiTenbHoe
peleHne TUMNoBbIX 3aa4 U 3aaay 6onee CNoXHOro ypoBHS.

Tema 15. BBegeHue. dnekTpoMarHutHas npupoaa ceeta. FeomeTpuyeckas onTuka.
LoMallHee 3afaHue , MPUMEpPHbIE BOMPOCHI:

MoaroToBka gomalwHero 3anaHus. NayveHne nutepatypbl no teme. ObcyxaeHne. CamoctosiTenbHoe
peleHne TUMNoBbIX 3a4a4 W 3aaay 6onee CNoXHOro ypoBHS.

Tema 16. OnTnyeckue MHCTpyMeHTbl. doToMeTpus. UHTepdepeHLUs cBeTa.
LOoMallHee 3ajaHne , NPUMEpPHbIE BONPOChI:
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Moarotoeka momaluHero 3amaHus. N3ydeHue nutepatypbl no teme. ObcyxaeHne. CaMocTosTenbHoe
pelleHne TMMNoBbIX 3a4a4 1 3afay 6onee CNOXHOro YPOBHS.

Tema 17. Oucnepcus n nornowieHue ceeta. Nonapusauunsa ceeta. udppakumsa ceera.
JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

MoaroToBka momalwHero 3anaHus. NayverHne nutepatypbl no teme. ObcyxaeHne. CamoctosiTeNnbHoe
peleHne TUNoBbIX 3a4a4y 1 3aaay 6onee CNoXHOro ypoBHS.

Tema 18. KBaHTOBbIE CBOMCTBa U3ny4yeHusi. CtpoeHmne n ceomctea atomMoB. Knaccuueckue
moaenu atomoB. dM3uKa aTOMHOro aapa.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:
MoaroToBka K KOHTPOSNbHOM paboTe.
Tema . UToroesasi popma KOHTpons
Tema . UToroBasi hopma KOHTpOns

MpuMepHbIEe BONPOCHI K 9K3aMeHy:

Vicnonb3oBaHne MOOYNbHOWM CUCTEMbI U MHOUBMOYANbHOIO KyMynsatueHoro nHgekca (MKW)
yCcneBaemocCTu B Kypce "dusnka" naet BO3MOXHOCTb CTYLEHTY NPOSBUTbL MaKCUManbHYIO
CaMOCTOATENbHOCTb Y MHALMATMBHOCTb B y4eOHOM Mpouecce, a npenoaaBaTtensm - 06 bekTUBHO
OLEHUTb 3HaHUSA CTyLeHTa.

B pamkax aToi cuctembl CTyAEHT MOXET MaHEeBPMPOBATb M HAXOAUTb ONTUMaNbHbIN MyTb
hopMMpoBaHMsa COBCTBEHHOrO pelrTrHra. Cnuctema no3BonseT Takxke CTYAEHTY MNONyYnTb HaBbIKK
paboTbl C y4ebHbIMU NOCOBMSAMU, MOHOrPaAONSAMM 1N CIPABOYHON NNTEPATYPOI MO ANEKTPOANHAMUKE,
BblpaboTaTb CaMOCTOSATENbHbI HAY4YHO-UCCNEe[0BaTENBCKMA MOAXOL K PELIEHNIO 3a4a4 1
PU3NKO-XMMUYECKUX NPOBNEM 1 B pe3ynbTaTte LOCTUYb XENAeMOro NpodecCnoHanbHOro ypoBHS.
YcnewHas pabota no npegnaraemMoi cucteme npennonaraeT MHTEHCUBHOE COTPYAHNYECTBO
npenogasaTtenel u CTyEeHTOB, KOTOPbIE OOMXKHbI YeTKO cobntoaath 3aaaHHble "npasuna nrpbl”
JNeicTBOBaTb B COOTBETCTBMM C HUMW.

Cuctema VIKU (MHAMBMAOYyanbHbIA KYMyASTUBHBIA MHAEKC) NpeaycMaTpmBaeT NPoXoXaeHne
KOHTPOSbHbIX TOYEK (KOMNOKBMYMOB, KOHTPOSbHbIX paboT 1 JOMaWHMNX 3aAaHuii), npu 3ToM
HabpaHHble 6annbl cymmupytotcst. Cuctema MKW noctpoeHa Taknum 06pasoMm, H4TO TeKyLWUiA KOHTPOMb
oxBatbiBaeT BCe pasfenbl kypca. [1oaToMmy ntoroeas artectaums He npegycmarpvsaet
0653aTeNbHOr0 UTOrOBOro 3k3aMeHa - tobYH0 MONOXUTENBHYK UTOTOBYHO OLLEHKY 3a KYPC B LIENIOM
MOXHO Mony4nTb "aBToMatoM", Habpae COOTBETCTBYIOWEE KoNn4ecTBo 6annos B cemectpe. CTyAeHT,
He HabpaBwWWin 4OCTaTOYHOro KonmyecTea 6annoe Ons nony4YeHus "oueHkn-asTomarta" nnm
Xenarwuwmi ee NoBbICUTb, CAAET MMCbMEHHbIE 3K3aMeHbl, KOTOPbIE NMPOBOAATCS BO BPEMS
9K3aMeHaLnoHHOM ceccun.

Bce KOHTpOnbHbIE TOUKM SBASIOTCS 06s3aTeNnbHBIMU. X NpoxoXaeHue - HeobXxoAMMOe yCnoBre ans
nony4yeHns "oueHkm-asTomMara" n (Mnun) gonycka Ha aKk3aMeH.

7.1. OcHOBHas nuTteparypa:

. XanknH C.3. dPursnyeckne 0CHOBbI MEXAHMKM.

. YeptoB A.l"., Bopobbes A.A. 3agadHuk no usmke.

. flBopckun B.M., etnadg A.A. Kypc donsuku.

. TenecHuH P.B.. MonekynapHasa dusuka.

. MsacHukos C.IM., OcaHosa T.H. Mocobue no cumsuke.

. PapueHko W.B. MonekynapHasa dusuka.

. bytnkos E.W., bbikos A.A., KoHopatbes A.C.. dusuka B npumepax 1 3agadax.
. bennkos B.C. PeweHune 3apgay no pusmke. Obwme Metoabl.

9. Tpodgommosa T.U. Kypc dpuauku, M., BLL., 2001r.

10. Tpocpumosa T.U. C6opHMK 3amay no kypcy domamku, M., BL., 2001r.
11. YepToB A.l'., Bopobbes A.A. 3agayHuk no comauke, 2000r.
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12. OnemMeHTapHbI y4ebHUK domaukn. B 3 Tomax. Mop pea. I'.C.Jlanac6epra. M., dusmat-nut
13. E.N. bytnos. Ontuka.

14. 3ncmaH Topec (B Tpéx yactax) 1994 r.

15. A. Bommeppenba. Ontuka (noa pepakumen M.A. Enbsiwesmnya).

16. X.-I". Wendp. Ot Kupxrodpa po MNnaHka. M. Mup. 1981. 190 c.

17. P.®enHmar. K91 ctpaHHas Teopus ceeta u Bewectsa. M. Hayka. 1988. 144 c.

18. P.®eliHmaH, P. NleintoH, M. Canpge. deiHmaHoBckme nekumm no dpuauke. M.Mwup. 1966. T. 8-9.
19. C.9. ®puw, A.B. Tumopesa. Kypc obwein dpmamkm. T.3. M. 1961. 608 c.

20. 3.B. Wnonbckuin. AToMHag gomamka. T.2. M. Mup. 1966. 718 c.

21. A.C. KomnaHeeL. Teopetnyeckas pusuka. M. 1955. 532 c.

22. B.['ein3eHbepr. Pusmka n dpunococums. Yactb n uenoe. M. Hayka. 1989. 400 c.

23. E.M.'epweH3oH, H.H.Manos, A.H.MaHcypos. Kypc obuiei donamku (onTrka u atToMHas ouanka),
M. MpoceelwweHune. 1992 r. 319 c.

24. [1.B. CuByxnH. Obwmin Kypc counaukn (atomHas n agepHas cmsnka), M. Hayka. 1986 r. 416 c.
25. [1.B. CuyxumH. O6wmit kypc domaukn. Onturka.

26. I".C. lanacbepr. OnTmka. M. Hayka. 1976. 921 c.

27. Ox. Opup. ®usumka. T .2. M. Mup. 1981. 622 c.

7.2. JlononHuTenbHasa nuteparypa:

. XankuH C.3. duamnyeckne 0CHOBbl MEXAHUKN.

. YepToB A.l"., Bopobbes A.A. 3aaadHuk no usmke.

. AiBopckuit B.M., Oetnad A.A. Kypc domaunku.

. TenecHuH P.B.. MonekynapHas dusuka.

. MsacHukos C.IM., OcaHoBa T.H. Mocobue no cumsuke.

. PapueHko W.B. MonekynapHasa dusuka.

. bytukos E.W., Beikos A.A., KoHgpaTtbes A.C.. dusuka B npumepax u 3agadax.

. benukos B.C. PeweHne 3anay no cdomsmke. Obwme metoapl.

. Tpodpumosa T.N. Kypc cousumku, M., BL., 2001r.

. Tpocpmmosa T.M. CbopHMK 3amay no kypcy domamku, M., BL., 2001r.,

. YeptoB A.l'., Bopobbes A.A. 3anayHuk no comauke, 2000r.

. OneMeHTapHbIn y4ebHuk cdomsnkun. B 3 tomax. MNon pen. I.C.JTanacbepra. M., duamart-nut
. E.N. Bytnos. OnTuka.

. 3ucmaH Tonec (B Tpéx yactsx) 1994 r.

. A. Bommeppenba. OnTuka (nog penakuven M.A. Enbswesnya).

. X.-[. Wend. Ot Knpxrodpa no MNMnaxka. M. Mup. 1981. 190 c.

. P.®enHmaH. K31 ctpaHHas Teopus ceeta u Bewectea. M. Hayka. 1988. 144 c.
. P.®eiHmaH, P. JlentoH, M. CaHpe. PertHmaHoBckue nekuum no comaunke. M.Mup. 1966. T. 8-9.
. C.9. ®puw, A.B. Tumopesa. Kypc obweir cpmnankm. T.3. M. 1961. 608 c.

. 9.B. Wnonbcknin. AtomHasa dusmka. T.2. M. Mup. 1966. 718 c.

. A.C. KomnaHeeu. TeopeTtnyeckas comsnka. M. 1955. 532 c.

22. B.lNein3eHbepr. dusnka n domnocodpus. Hactb 1 uenoe. M. Hayka. 1989. 400 c.

23. E.M.'epweH3oH, H.H.Manos, A.H.MaHcypos. Kypc obuiei donamku (onTrka u aToMHas gouanka),
M. lNpoceelweHmne. 1992 1. 319 c.

24. [1.B. CuByxumH. O6wmin Kypc omaukn (atomHas n soepHas cmamka), M. Hayka. 1986 r. 416 c.
25. [.B. CuByxumH. Obwmit kypc gomaunkn. Onturka.

26. I".C. lanacbepr. OnTmka. M. Hayka. 1976. 921 c.

27. Ox. Opup. ®usuka. T .2. M. Mup. 1981. 622 c.
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7.3. UHTepHeT-pecypcChbl:

1. - http://www.alleng.ru/d/phys/phys124.htm

2. - http://www.alleng.ru/d/phys/phys126.htm

3. - http://www.alleng.ru/d/phys/phys122.htm

4. - http://www.alleng.ru/d/phys/phys264.htm

5. - KHnXHbI pecypc Hawero By3a - Cant 6ubnuotekn KMNadY. - http://libress.kpfu.ru/wpad.dat

8. MatepuanbHo-TexHMYecKkoe obecrneyeHne AUCLMUMIIMHBLI/MOAYNS COMNAacHO YTBEPXAEHHOMY
y4yeGHOMY nnaHy

OcBoeHve oucunnnuvHbl "®uamka" npegnonaraet UCNONb30BaHWE Cnenyowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHuns:

Mporpamma coctasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm ®rOC BIO 1 y4ebHbIM nnaHoM no
cneunanbHocTn: 050202.65 "NHdbopmaTuka" n cneumanmsaumm He NPenycMOTPEHO .

PervnctpaunoHHbIi Homep 9
Crtpanunua 20 uns 22.



Mporpamma gucumnnuHel "®dusnka"; 050202.65 NHopmaTrka; OOUEHT, K.H. (goueHT) A3aHuees H.M. , foueHT, K.H. (BoueHT) MapHaesa
I".W., ctapwwin npenonaeatens, 6/c PycaHosa N.A.

ABTOpP(bI):
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PycaHosa N.A.
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Capsapos ®.C.
S 201 _r.
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JlncT cornacosaHus
N (17 [0) CornacoBaHue
Hedpenbes J1. A.

BHumaHune! Cornacytowmin Ha gaHHOM
artane He onpegneneH. Obpartutecs B
2|oToen BHeOpeHNs, 0by4eHns n
conposoxaeHns ONnC no Ten.
233-73-30.

3|Nartbinos P. X.

4|4mxaHosa E. A.
5
6

—

CokonoBa E. A.
Tumopeesa O. A.
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