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1 HACIIOPT PABOYEM ITPOT'PAMMBbBI YYEBHOU JUCHUITIMHBI
«ODU3UKA»

1.1 Ob6s1acTh NpUMEHEHUS MPOTrPAMMBbI Y4eOHOM JUCHMILIHHBI.

Pabouast nporpamMmma yueOHOM NTUCHUILTMHBI SBJISIETCS YaCThIO MPOTPAMMBbI
MOJATOTOBKH CHEIMAIUCTOB CPETHETO 3BE€Ha B COOTBETCTBUH C aKTyaJIU3UPOBAHHBIM
dI'OC CIIO 1o crenmaiabHOCTH:

13.02.13 Okcrmnyatanuss W OOCHY>KUBaHUE  DJIEKTPUYECKOTO U
AIEKTPOMEXAHUYECKOTO 000pyA0BaHUs (M0 OTPACISAM), BXOASIIEH B YKPYITHEHHYIO
rpyniy cneruanbHocteld 13.00.00 DnexTpo- 1 TemIoTEXHUKA.

1.2 Mecro y4eOHOW JIUCUMIUVIMHBI B CTPYKType MPOrpaMMbl
MOATOTOBKH CIENHATUCTOB CPeIHEro 3BeHa: yueOHas AUCIUIUIMHA BXOJNT B
00111e00pa30BaTEIbHBINA UK.

1.3 O6mue n npodeccuoHAJIbHbIE KOMIIETEHIMH ISl CIIEIUAJTBLHOCTH:

13.02.13 DkcruryaTarus 1 00CTyKUBaHUE IIEKTPUIECKOTO U
AIEKTPOMEXAHUYECKOTO 000pyJ0BaHUs (IO OTPACIISIM).

OK 01. BsiOupars cmocoObl pemieHus 3agad  mpodeccHoHaTbHON
JEATEIIbHOCTH MPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTAM;

OK 02. Hcnonb3oBaTb COBPEMEHHBIE CpEICTBA IIOMCKA, aHaIW3a H
UHTEpHpeTanuu HGOpMaIKi, U UHPOPMAIIMOHHBIE TEXHOJOTUU ISl BBIMOJIHEHUS
3a51a4 mpodheccuoHaIbHOU EeATeTbHOCTH;

OK 03. [1nanupoBath U peaii30BBIBATH COOCTBEHHOE MPOGECCHOHAIBHOE U
JUYHOCTHOE Pa3BUTHUE, PEINPUHUMATEIBCKYIO JEATEIbHOCTh B IPO(ECCHOHATBLHOM
chepe, HCMNOIB30BATH 3HAHUS MO MPABOBOM M (PUHAHCOBOM TI'PaMOTHOCTH B
PA3JIMUHBIX )KU3HEHHBIX CUTYaIIUsIX;

OK 04. DddexTuBHO B3aMMOJEUCTBOBATh M pabOTaTh B KOJUIEKTUBE U
KOMaH/IE;

OK 05. OcymecTBiATh YCTHYHO M IIMCBMEHHYIO KOMMYHMKAIIMIO Ha
rocyapcTBeHHOM si3bike Poccuiickoit ®Depepanmu ¢ y4eToM OCOOCHHOCTEH
COIIMAJILHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK 06. [IposBasATh rPaXJaHCKO-TIATPUOTHYECKYIO MTO3ULHIO,
JIEMOHCTPUPOBATh OCO3HAHHOE IOBEJICHHE HA OCHOBE TPAAUIMOHHBIX POCCUHCKHUX
JTyXOBHO-HPABCTBEHHBIX IIEHHOCTEH, B TOM YHCJIE C YYETOM TapMOHU3ALUU
MEKHAIIMOHAIBHBIX W MEXKPEJIUTHO3HBIX OTHOUIEHUW, MPUMEHSTh CTaHIAPThI
AHTUKOPPYHIIMOHHOTO MTOBE/ICHHUS;

OK  07. CopneilicTBoBaTh  COXPAaHEHHMIO  OKDPYXaIIEH  cpenpl,
pecypcocOepekeHUI0, MPUMEHSTh 3HAaHHMS OO0 HW3MEHEHUM KJIMMaTa, MPUHIUIIBI
OEpeXJIIMBOTO  TPOU3BOJCTBA, dA(PGEKTUBHO JEHWCTBOBATH B  UYPE3BBIYANHBIX
CUTYaIUsIX.



1.4. PexomeHayemMoe KOJMYECTBO YACOB HAa OCBOCHHE TMPOrPaMMbI
AUCHUNIMHBI «PU3NKa»:
[To cnermanbHOCTH:

13.02.13 DKcruTyaTanus u oOcny>KuBaHUE AIEKTPUYECKOTO u
IIEKTPOMEXAHUIECKOTO 000PYA0BaHUs (II0 OTPACIIAM).

OO0s3aTenbHas ayIUTOPHAS Harpy3ka oOydaromierocs: 164 yaca, BKIIIOYaeT B
ce0s1 112 yacoB JIGKUMOHHBIX 3aHATUHN 1 36 4aCOB IPAKTUYECKUX 3aHATUH, 16 yacoB
Ha ’K3aMEH B IEPBOM U BO BTOPOM y4€OHOM ceMecTpax.



2 CTPYKTYPA U COAEP)KAHUE YUYEBHOM JUCIIUILJIMHBI

«DU3UKA»

2.1 O0beM yueOHOM ITUCHMILIMHBI M BUABI Y4e0HO padoThI

IIo CIICIIMAJIBHOCTH.

13.02.13 DKcrutyaranus u 00cITy>KUBaHUE AIEKTPUUYECKOTO

IIEKTPOMEXAHUIECKOTO 000PYA0BaHUSI (IIO0 OTPACIISIM).

u

6MoOpomM cemecmpax

Bun yueOHoii padoThI Koauuecr
BO YaCOB
O0s13aTe/ibHAs1 AyIMTOPHAasi yueOHasi HArpy3Ka (Bcero) 164
B TOM YHUCJIE:
JIEKIIMOHHBIE 3aHITUSI 112
MPAKTHYECKUE 3aHSATHUS 36
Hmozosas ammecmayus 6 popme 3K3amena 8 nepeom u 16




2.2 TemaT4eCKMil IJIAH U COJACPKAHUE YUCOHOH

AUCHHUILINHBI «DU3NKA»
JI71s crienMaibHOCTH

13.02.13 DKcIuTyaTanus u oOcny>KuBaHUE AIEKTPUUECKOTO u
IIEKTPOMEXAHUIECKOTO 000py0BaHUsI (10 OTPACIIAM).

HanmenoBanue Coneprkanre yaeOHOTO MaTepHaia, O61€ | Ypose
pa3ziesioB U TeEM 1ab0opaTOpHBIC W MPAKTHUECKHUE pabOTHI, M Hb
CaMOCTOsITENIbHAS pad0oTa 00yUYaIOIINXCS. 4aco | OCBOE
B HUS
Pasznen 1 24 2
MexaHuka.
Tema 1.1 BBenenue. 3nauenue QU3MKU TIpU OCBOCHUU | 2 2
Kunemaruka. | npodeccuii CIIO u cnemumansHocterr CIIO.
dusnyeckue BEJIMYUHBIL. N3smepenue.

Mexanuka. Kunemaruka. IIpoctpanctBo u
BpeMsi. Cucrema OTcUéTa.

Tema 1.2 Mexannyeckoe JABWKEHHE. MarepuanpHas | 2 2
Mexanudeckoe |Touka. OcHOBHas  3agaya  MEXAHUKH.
JABHKEHHE. TpaekTopusi, myTh, nepemenieHne. CKopocThb.

YckopeHue. YckopeHnue. PaBHomepHOE 151

PaBHOYCKOPCHHOC IBHIKCHUC. PaBHOMepHOG
JABHIKCHHUC I1O OKPYKHOCTH.

IpakTnueckas pabora Nel | 2
«PaBHOYCKOpeHHOE U paBHOMEpPHOE
JABHKEHHE).
Tema 1.3 [Tpunatun npuanaHOCTH. CHjla 1 Macca 2 2
JAnHamuka.
Tema 1.4 3akonbl | 3akoasl Hprotona. CreactBus #U3 3aKOHOB 2 2
Hbrotona. HproroHna.
Tema 1.5 Bunbt  B3aumopeiictBuii. I'paButammonHoe | 2 2
B3anmoaeiicTBue. | B3aUMOJCHCTBUE. 3akoH BCEMUPHOIO
I'paBuTanus. TATOTeHUs. ['paBUTalMOHHAs IIOCTOSHHAs.

Cuna tsoxect. JIBHOKEHUE TIOJ, JIEMCTBUEM
cuiibl  Tspkectu. Bec tena. lleperpy3ku u
HEBECOMOCTh.  J[BM)KEHME HCKYCCTBEHHBIX
CITyTHUKOB.

IpakTnueckasi padora Ne2 «/IBu:keHue noj 2
AefiCTBMEM CHJI B MEXaHHUKE).

Tema 1.6 Mexanunueckas pabora. Kunetnueckasi | 4 2
Mexanuueckasi | 3Heprus. Teopema 0 KHHETHUYECKOM 3HEPIUH.
pabora. ITorenumnanbHass  sHeprus. Teopema 0
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MOTEHIINAIILHOU DHEPTUMU. Ilomuasa
MEXaHUYEeCKas HHEprusd. 3aKOH COXPaHCHUS
SHEPTUH.

Tema 1.7 Nmnynbe Tena. 3akOH COXpaHEHUS! UMITYJIbCa. 2
Nmnyasbc. CronkHOBeHUE Tell. PEaKTUBHOE IBU>KEHUE.
IIpakTnueckas padora Ne 3-4. «3akonbl | 4
COXPaHEHHMS B MEXaHUKE).
Pa3zpen 2 22
Moaexkyasipaas

(¢usuka.

Tema 2.1 OcHoBbl | OcHOoBHBIE TONOKeHUS. Juddysua. Cunbl | 2
MOJIEKYJISIPHO — | MOJIEKYJIIPHOTO B3aUMOJEWUCTBUS. ODHEPIus
KMHETHYeCKOH | MOJIEKYJ. ArperartHoe COCTOSIHME BELIECTBA.

Teopuu cTpoenust | Temrepatypa. BHyTpeHH:s SHEPrUs.

BeLECTBA.

Tema 2.2 XapaKTEepUCTUKHU ra3os. bpoynoBckoe | 2

Moaexkyasipuo — | nemwxenre. CKOpocTe Mosekyn. Pazmepsl u
KMHETHYeCcKasi |Macca MOJIEKyl M aroMoB. llocTosiHHas

Teopus ABoragpo u  mnocrosHHas  Jlommmunara.
razooopasnoro | JlaBnenue raza. Manomerpsl. Bakyywm.
COCTOSIHHMS
BelleCTBA.

Tema 2.3 Nneanwusbiii raz. OcuoBHoe ypaBHeHue MKT | 2

HNpeanbHbli ra3. | rasos. 3aBUCUMOCTh JaBJICHUSA OT

TeMneparypbl. AOCOMIOTHBIM HOJb. CBsI3b
MEXIy TEMIIEpaTypod W  KHUHETHYECKOU
sHeprueit MosekyJ. [Tocrositnaas bosbimana.

Tema 2.4 TepmoguHamuyeckue — mapameTrpbl  raza. | 4
YpaBHeHue OObenMHEHHBIA Ta30BbId 3aKkoH. MomsipHas
COCTOSIHUA razoBas IIOCTOsIHHas. Y paBHeHue Knanelipona

uaeaJbHOro raza. | — Menneneesa. [InotHocTs raza. 3aBUCUMOCTD

CpeHEN KBaIpaTUYHOW CKOPOCTH MOJIEKYJI OT
TemriepaTypbl.  M3oxopuueckuil  mporecc.
N3o6apuueckuit mporecc. M3orepmuyeckuii
npouecc. BHyTpeHHST 3HEprusi HIeaJbHOTO
ra3a. PabGoTa raza npu usMeHeHUH ero 00bEma.
IIpakTnueckas padora Ne 5-6 4

«YpaBuenue Kuaneiipona — MeHnaemneeBa.
ILmoTHOoCTL Tra3a. 3aBUCHMMOCTH CpeaHeil
KBaJpaTUYHOI CKOpPOCTH JABUKEHUSA
MOJIEKYJI Ta3a 0T TeMIEePaTypbi».




Tema 2.5 BuyTpennsis SHEprusl. TemmooOmeH. 2
Buyrpennsis N3MeHeHne  BHYTpEHHEW  DJHEPIUM  IIpU
JHEePIrusl. HAarpeBaHUM W OXJAXICHUU. YPAaBHEHHE
TEIJIOBOro  OajlaHca. TEIiIoTa  CrOpaHus
toriBa. K.IIL.J[. HarpeBatens. M3meHeHue
BHYTPEHHEW DSHEPrud TMpPU  COBEPIICHUU
paboThl. 3aKOH COXpaHEHUS W TPEBPAIICHUS
sHepruu. IlepBoe Havao TEPMOIUHAMUKH.
AnnabaTHdecKui mporecc.

Tema 2.6 Ilepexon | [TapooOpa3zoBanue u KOHJEHCAIUs. | 2
U3 JKUAKOI0 Ucnapenne. Kurnenue. Terutora
COCTOSIHUA B napooOpazoBanusi. Temmeparypa KUIICHUS.

razooopasHoe U | 3aBUCHUMOCTb TEMIEPATypbl KHIIEHUS OT
o0paTHo. BHEIIHETO  JaBiieHUs.  HacelllleHHBIE |
HEHACBIIICHHbIE  Tapbhl.  AOCONIOTHasT U
OTHOCHUTENbHAS BIAXKHOCTb. TOYKa pOCHIL.
['urpoMeTpel U1 ICUXPOMETPBI.
Tema 2.7 XapaxkTepucTuka KUIKOCTEH. | 2
CaoiicTBa IloBepxHOocTHBIN ~ cnou.  [loBepxHOCTHOE
JKUAKOCTEH. HATSDKEHUE. CmaunBaHue. Menuck.
Kanwmnsipaocts. Bsizkocts. AMOpGHBIE Tena.

Tema 2.8 Xapakrtepuctuka TBEPABIX Ten. Kpucrtamiel | 2

CaoiicTBa Kpucrannnueckas peléTKa. Bunsr
TBEPABIX TeJl. nedopmarmii. MexaHudeckoe HampsbKEHHE.

Yrpyroctb,  IJIACTUYHOCTb,  TBEPIOCT,
XPYNKOCTh. 3aKoH ['yka.

Pa3gen 3 50

JJIeKTPOAUHAMH
Ka.

Tema 3.1 Onektpusanusa. 3apsa. 3aKOH COXpaHEHUs | 2
DuekTpuuyeckune |3apsna. CrpoeHune aroma. Bsaumopeincraue
3apsiabl. 3akoH | 3apAnoB. 3akoH Kynona. [luaimektpuueckas

KyJiona. MPOHULIAEMOCTH CPEABI. IJIEKTPOCKOIL.

Tema 3.2 [Tone.  Hanpsoxkénnocts  monst.  Jlunum | 4
DJIeKTpUYecKoe | HAIPSHKEHHOCTHU. OnHoposHOE noJe.

noJje. [ToBepxHOCTHAs TUIOTHOCThH 3apsina. PaGora

IIOoJIi1 IO MCPCMCIICHUIO 3apsa. HOTGHHI/IaH.

Hanpsoxenue. [IpoBOIHMK B TOJIe.
Juonektpuk B noje. INonspusanus. EmMkocTs
MIPOBOJIHHUKA. Konpgencatopsl. DHeprus
KOHJIEHCaTopa. O06BEMHas MJIOTHOCTh

sHepruu. [IpoBomHuk B mosie. JIudIIeKTpuk B
nojsie. llomapuzanus. EMKOCTh IPOBOJHMKA.
Konnencatopsl. OHeprusi  KOHJEHCATOpA.
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O0bEMHas WIOTHOCTh 3Hepruu. [Ipumenenue
KOHJIEHCATOPOB.

IIpakTuyeckas pabora Ne /.
«3akoH KyioHa. DiekTpruyeckoe moJe».

Tema 3.3 [TonBukHBIE HOCUTENU 3apsI0B U TOK. Cuia u
DJIeKTPUYeCKHil | INIOTHOCTh TOKa. 3amkHyTas wenb. O.J[.C.
TOK B MeTaJ/lIaX. | 3aKOH Owma TUIS y4acTka IICTIH.

3aKkoHbI ConpoTuBiieHHE NPOBOAHHUKA. 3aBUCHUMOCTh

MOCTOSIHHOI'O CONPOTUBJICHUS OT MIPOBOTHUKA u
TOKA. TEeMIEpPaTyphI. CBepXnpoOBOJIUMOCTb.
ITocienoBaTensHOE u napasuiesibHOe
COeMHEHUE TPOBOJHMKOB. 3akoH Oma s

BceH 1ICTIN.
Tema 3.4 PaGora, | PaGota nsnexrtpuyeckoro Toka. MOIIHOCTH
MOIIIHOCTb M AJIEKTPUYECKOTO TOKa. TersioBoe JelcTBUE

TeIJioBoe AJIEKTPUYECKOTO TOKa. 3akoH Jlxoyns —

nelcTBue Jlennia. Kopotkoe 3ambikanue. [Ipaktrnueckoe
JIEKTPUYECKOT0 | IPUMEHEHUE TEIUIOBOIO JIEMCTBUS  TOKA.

TOKA. 3akonbl Kupxrodga mis ysna. CoeauHeHue
HWCTOYHUKOB  DJICKTPUYECKOM DHEPruM B
OaTapero.
IIpakTnueckas padora Ne 8-9. «3akon Oma
JJISL YYACTKA LeNH ¢ 3. 1. €. 3akoH Oma st
y4acTKa menu 0e3 3.1.C.».

Tema 3.5 TepmonnekTporHas smuccus. Pabora Beixona.
TepmodiexkTpude | KontaktHas Pa3HOCTH MTOTEHIIUAJIOB.

CKHe fABJIeHHusl. | TepMOdJIEKTpOABIKYIass  cwia.  SIBieHue

[lenpThe. [IpuMeHEHNE TEPMOIIIEKTPUUECKUX
SIBJICHU B HAYKE U TEXHUKE.

Tema 3.6
DJIEKTPUYECKUH
TOK B
3JIEKTPOJINTAX.

DIIEKTPOJIUTAYECKAS TVCCOLIAALINS.
DIIEKTPOJIN3. DIIEKTPOJIN3,
CONIPOBOKIAIOIIMICA PAaCTBOPEHUEM aAHOJA.
KosinuecTBo BeliecTBa, BBIACIAIOIIETOCS IPU
anektposm3e. IlepBein  3axkoH  @Dapages.
Bropoii 3akon @apanes. OnpeneneHue 3apsaa

MOHA. Hcnonb3oBanne diekTposMsa B
TEXHUKE. ["anpBaHNUECKME DJIEMEHTHI.
AKKyMYJIATODBI. IIpumenenue

raJlbBAHUYECKUX DJIEMEHTOB U aKKyMYJISATOPOB
B TEXHUKE. JBICHUE DIIEKTPOKOPPO3UH.

IIpakTuyeckas padora Ne 10.
«IlepBbiii 3akoH Dapages. Bropou 3akoH
Dapajnes».
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Tema 3.7

I/IOHI/IBaHI/I}I raza. MonHasa wu QJICKTPOHHAsA

DJIEKTPUYECKUI | IPOBOJUMOCTD I'a3a. 3aBUCUMOCTb CHJIbI TOKA

TOKBTra3axud |B Tra3e OT HaNOpsHKCHUS. OJIEKTPUYECKUM

BaKyyMe. paspsii B rase npu arMoc(epHOM JaBJICHUU.

DNEKTPUYECKUAN pa3psill B pa3pEKEHHBIX ra3ax.

['azocBeTHblE TPYyOKM W JIaMIlbl JIHEBHOTO

cBera. M3nydeHue W MOIVIOUIEHUE SHEPrUu

atomoM. Karognsie nyuu. [lonstue o mia3me.

DNeKTpUYECKHid TOK B BaKyyMe.

JIByX31eKTpoiHas Jamna MO).

TpéxanexTpoaHas Jamna (Tpuon).
DJIEKTPOHHO-TTy4eBasi TpyOKa.

Tema 3.8 CpaBHeHue CBOMICTB IPOBO/IHUKOB,

DJIEKTPUYECKHUI | TUAJIEKTPUKOB W IOJIYIPOBOJHUKOB. UuCThIE

TOK B (OecipuMecHbIe) IIOJIyIIPOBOIHUKH.

noJjynposoanuka | Tepmucrtopsl. [IpruMecHbIe TOIYyIPOBOJHUKH.

X. DIEKTPOHHO-IBIPOYHBIN epexo.

[TorynmpoBOIHUKOBBIN JUO.

[TonynpoBonuukoBbil  TpuoA. IlpumeHnenue

MOJIYITPOBOJTHUKOB.

Tema 3.9 B3aumoneiictBue TokoB. MarHuTHOE IOJIE KaK

DJieKTpOMAarHeTu | ocoOblii BuA Marepuu. Marautel. JluHum

3M. MAarHATHOW MHAYKUIMH. [loHATHE O BUXpEBOM

nojie. MarsutHoe mosie MOPSMOJIMHEWMHOIO
TOKa, KpPYroBOro TOKa U  COJICHOWUJA.
CpaBHeHue CBOICTB coJIEHOMIa u
IIOCTOSIHHOTO MarHuTa. MarHuTHbBIC I1OJIOCHI
KOHTypa ¢ TokoM. Cuia B3auMOJEHCTBUS
napajieabHbIX TOKOB. MaruauTtHas
MPOHULIAEMOCTD Cpenpl. Onpenenenue
amrepa. MarnutHass noctosiHHas. JlelicTBue
MAarHUTHOTO TOJII HAa  OPSMOJMHEHHBIN
IIPOBOJHUK c TOKOM. CuitoBas
XapaKTEPUCTHUKA MarHuTHOTO OJIs.
OnHOpOaHOE MAarHUTHOE TMoJjie. MarHuTHBIN
MOMEHT KOHTypa ¢ ToOKoM. PabGora mnpu
MEPEMEIIEHUM TPOBOJHUKA C TOKOM B
MariuTHOM  1oJie. MAar"HuTHeIM  ITOTOK.
NHnayKiuss MarHuTHOTO TOJIsI, CO3/1aBaeMasi B
BEIIECTBE MPOBOJHUKAMHU C TOKOM Pa3JIAYHOU
dbopmbl. Hanpspk€HHOCT, MAarHUTHOTO MOJIS U
€€ CBA3b C HHAYKIMEH M MAarHUTHOU
MPOHUIIAEMOCTBIO cpeabl. [lapamarHuTHbIe,
JMaMarHUTHBIE U pePPOMATrHUTHBIC BEIIIECTRA.
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HamarununBanne beppoMarHeTUKOB.
DJIEKTPOMArHUT. MarauTHas
npoHuaeMocTb. CoHEYHasi aKTUBHOCTh U €€
BIIMsSIHUE Ha 3eMiTt0. MaruutHele Oypu. PaboTa
U YCTPOMCTBO aMIepMeTpa M BOJIbTMETpA.
Cuna Jlopenua. [IBmxeHwe 3apsiga B
MarHuTHOM 1ose. [locTossHHOE 1 TIepeMeHHoe
MAarHUTHBIC MOJIS.

IIpakTuyeckas padora Ne 11 «MaruurTHoe
noJie M ero xapakrepucruku. Cuiaa Amunepa.
Cuaa Jlopennay.

Tema 3.10
JJIEKTPOMATHUTH
asi MHAYKIUS.

IToTokocuemieHue " WHTYKTUBHOCT.
SIBiieHUE  PIEKTPOMArHUTHOM  HMHAYKIIHH.
D.1.c. VHAYKIIUH, BO3HHUKarOIIas B
NPSAMOJIMHEMHOM  TIPOBOJIHUKE TMPU  €r0
JIBMKCHUM B MarHuTHoOM T1iojie. IIpaBuio
npaBoi pyku. OnbiTel @apanes. 3akoH JleHna
JUISL 3JIEKTPOMArHUTHON MHYKIIUH.
OO0BscHenne JTMaMarHUTHBIX SIBJICHHUH.
Benuunna ».0.c. umHaykumu.  Buxpesoe
3JIEKTPUYECKOE IMOJIE U €T0 CBA3b C MATHUTHBIM
nojeM. BuxpeBsie TOkH. Posib MarHuTHBIX
MOJICH B ABJICHUSX, TPOUCXOASAIINX HA COJTHIE
U B KocMoce. SIBieHre CaMOUMHAYKIHUH. I.11.C.
CaMOMHIYKIIMU. DHEPIUsi MArHUTHOTO TOJISI.

IIpakTuyeckas padora Ne 12. «D.a.c.
HHAYKIUH. .J1.C. CAMOMHAYKIUN. JHEPTUs
MATHHTHOIO MOJISD».

Pasznea 4
KoJe0auusa u
BOJIHBI.

22

Tema 4.1
MexaHnuyeckue
Ko0JIeOaHUA U
BOJIHBI.

KonebarenbHoe JIBUKEHHE. YcnoBus
BO3HUKHOBEHUs1 KoJjiebanuil. Knaccudukarus
KOJIe0aTeNIbHBIX JBHKECHUI Tena B
3aBHCUMOCTH OT JACHCTBYIOIIEN HA HETO CUJIBL.
[Tapamerpsl  KOJIEOATEIBHOTO  JIBHIKCHUS.
BenuuuHbl, XapakTepu3yrOIIHME MIHOBEHHOE
COCTOSIHHE KOJICOIToTIeCs TOYKH.
'apmonnyeckoe  konebanue.  YpaBHEHUE
rapMOHUYECKOro KoJjieOaHusi U ero rpaduxk.
Marematnyeckuit MasTHHUK. 3aKOHBI
KoJieOaHWsI ~ MATEMaTHYEeCKOTO  MasiTHUKA.
®opmyna madaTHUKA. PUBNYECKUN MAaATHUK.
[IpakTnyeckoe  NPUMEHEHUE  MASITHUKOB.
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VYnpyrue konebanus. [IpeBpaiienue 3Hepruu
npu  KojeOaTenbHOM JBMKEHUU. CKOPOCTb
pacrpocTpaHeHHs] BOJIH. BoJTHOBbIE sIBICHHUS.
XapakTepucTukd BOJHBI Pacmpoctpanenue
BOJIH B YOPYTHX cpelax. YpaBHEHHUE
rapMOHUYECKON Oeryiell BOJHBI. 3BYKOBBIE
BosiHbl  UuTepdepenums, audpakuus wu
MOJIAPU3AIUsl MEXaHUYECKUX BOJIH.

IIpakTnyeckas padora Nel3.
«MexaHu4eckue Kojae0aHUsA U BOJHBD).

Tema 4.2 3Byk n
yJIAbTPa3BYK.

[Ipupona 3Byka. 3ByKoBbI€ BOJHBI. CKOPOCTH
3ByKa. ['DOMKOCTh MU WHTEHCHBHOCTH 3BYKAa.
OTpaxeHrue W MOTJOLICHUE 3BYKa. 3BYKOBOM
pe30HaHC. YIIbTPa3ByK.

Tema 4.3
JJIeKTPOMATHUTH
ple KoJIeOaHus.

CBoOO/HBIE D3JIEKTPOMArHUTHBIC KOJIEOAHUS.
AHanmorus ~ MeXAy  MEXaHHUYEeCKUMHU |
AIEKTPOMATrHUTHBIMHU KOJICOQHHSMU.
"apmonuueckue AIEKTPOMArHUTHBIC
KojnebaHusi B  KoieOaTeIbHOM  KOHTYpE.
dopmyna Tomcona ITepemeHHBII
JNEKTPUYECKUM TOK. Pe3uctop B nemnm
nmepeMeHHoTo Toka. KoHmeHcaTtop M KaryImika
WHIYKTUBHOCTH B LIEMIH TMEPEMEHHOIO TOKA.
ABtokonebanusi. ['eHepaTop MNEPEeMEHHOIO
TOKA. [IpousBoacTBo, nepenaya u
nOoTpeOJICHHE DIIEKTPUUECKON IHEPTUH.

IIpakTuyeckas paGora Neld. «Ilepuoa u
JacTroTa nepeMeHHOro TOKA.
NHAyKTUBHOCT M EéMKOCTL B  LeNH
NMePEeMEHHOTI0 TOKa.

Tema 4.4
JJIeKTPOMATHUTH
bl€ BOJIHBI.

DIJIEKTPOMATrHUTHBIE BOJIHBI.
DJIEKTPOMArHUTHOE T0JIE. DJIEKTPOMArHuTHas
BOJHA. OKCHEPUMEHTAJIbHOE OOHapy>KEeHHE
3JIEKTPOMArHUTHBIX BOJIH. [110THOCTH mOTOKA
3JICKTPOMAarHuTHOT'O W3JTyYECHUS.
M3obperenne pagumo A. C. IlomoBsim.
[TpuHIUIIBI paauoCBA3U CaoiicTBa
3JIEKTPOMArHUTHBIX BOJH PacnpoctpaHeHue
pamuoBoJiH. Pagmonokanus. Ilonarue o
TEJICBUICHUM.

IIpakTuyeckas padora Nel5. «U3iy4denue.
JJIEKTPOMATHUTHBIE BOJHBD).

Pa3nea 5 OnTuka.

26
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Tema 5.1
IIpupona cBera.
Pacnpocrpanenu

e cBeTa.

Kpartkas ncropust pa3BuTusi NpeACTaBICHAN O
IpupoJie CBETA. [lonsTHe 00
AJEKTPOMAarHuTHOM TeOpuu cBeTa. Jlnama3oH
CBETOBBIX BOJIH. [IoHATHE O KBAaHTOBOW TEOPHUHU
ceera. Ilocrossmnas Ilmanka. HMcrounuku
ceeta. [Ipunuun I'toiirenca. CBeTOBBIE JIyYH.
CKopoCTh pacnpOCTPaHEHHUS CBETA B BAKyYME.
OnbIT MaiikenbcoHa. CkopocTh
pacnpoCTpaHEHHs CBETA B PA3JIMYHBIX CpEAax.
Onrtuueckas MIOTHOCTh CPEJIbI.

Tema 5.2
OTtpaxenne u
npejaomJieHHe

cBeTa.

Onrtuueckue SBICHUS HA TpaHUIE pasjelia
JBYX INPO3pPAadyHBIX CpPeA. 3aKOHBI OTPAKEHUS
cBeTa. 3epkanbHOEe U U Py3HOE OTpakeHUeE.
ITnockoe 3epkano. Cdepuueckue 3epkaia.
[locTpoeHne u300paxeHU, MOJIy4aeMbIX C
noMmouibio chepuueckux 3epkain. Popmysa
cepruecKoro 3epkana.

3aKoHbI TpeIoMJICHUS cBeTa. AOCOJIIOTHBIMN
MOKa3aTellb TMPEJIOMJIEHUS U €ro CBs3b C
OTHOCUTEJIBHBIM TOKA3aTENIEM MPEIOMIICHUS.
[Tonnoe otpaxkenue cBera. [IpenenbHbIN yTod.
[IpoxoxneHne cBeTa 4Yepe3 IUIACTUKY C
napauieIbHbIMU IpaHsIMHU U yepes
TpéXrpaHHyo npusmy. [lpusma ¢ MoaHBIM
OTPaKEHUEM.

IIpakTuyeckas padora Nel6.
«3aKOoHBbI OTPAaKEHHS U MPeEJOMIECHUSY.

Tema 5.3 JIun3bl.
HHonyuenue
H300paKkeHuii ¢
MOMOUIbIO JINH3.

Cobuparoriie ¥ paccevBarONINe  JIMH3BI.
Onrrnueckne ocu. ONTUYECKAN LIEHTP JIMH3BI.
['naBHble QoKychl M (HOKAIBHBIE TIIOCKOCTH
nuH3bl. OnTrueckas cuia auH3bl. [loctpoenue
U300paxeHus CBETSIIICHCS TOYKH,
pAacmoJIOKEHHON Ha TJIABHOW ONTHYECKOW OCH
auH3bl. BeiBOA GopMyIbl Il CONMPSIKEHHBIX
TOYEK TOHKOH JINH3BI. IToctpoenue
H300paKeHUs CBETSILIEHUCS TOYKH,
PAcCIIOJIOKEHHOM Ha MOOOYHOM ONTHYECKOM
ocu JuH3bL llocTpoeHme w300pakeHUM
MpeaMeTa, CO3JaBaeMbIX JIMH30M. JInHEenHOoe
YBEIIMYEHUE, MIOJIYYEHHOE C IIOMOILBIO JIMH3BI.
HenocraTku nuHs.

IIpakTuyeckas padora Nel7/.
«Onruyeckasi cuia JuH3bl. DopMyJabl A5
CONMPSIKEHHBIX TOYEK TOHKOM JIMH3BD».
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Tema 5.4
doToMeTpusl.

[ToTok 3Heprun uznydeHus. TeleCHbIA YroJl.
CgeroBoii moTok. Cuna cBera. EqUHULIBI CUTIBI
CBETAa M CBETOBOTO MOTOKA. OCBEMIEHHOCTD.
ApkocTb. 3aKoHbI OCBEMEHHOCTH. CpaBHEHUE
CUJIBI CBETA JBYX HCTOYHUKOB. DoTomeTp.
JIrokcmerp.

Tema 5.5
HN3iay4yenue u
CIIEKTPBHI.
PentreHoBckue
JIyYH.

[lowatne o nucnepcuu cBera. PasnokeHwue
6emoro ceta mpu3Moil. CIUTOMIHON CHEKTP.
Cnoxenue CHEKTPaIbHBIX LIBETOB.
JononmautensHuble  1nBera.  LlBera  Tem.
VYnbrpaduoneroBas u uH(ppakpacHas UYaCTH
cnekrpa. Ponp  ynbrpaduoneToBBIX U
uH(ppakpacHbIX Jydedr B mpupoxae. Mx
IIPUMEHECHUE B TEXHUKE. [Tpubopsr st
IIOJIy4YE€HUsI U MCCIIEIOBAHUS CIIEKTPOB. Bubl
cnekTpoB. CHexkTpsl IOIVIOUIEHUS Ta30B.
Cnextpol ConHua 1 3BE3.

CnexktpanbHblii  aHanu3.  PeHTreHOBCKOE
M3JIy4YEHHE MW €ro IpUMEHEeHue. Bunael
KOCMHYECKOTO M3JTy4YCHHUS.

Tema 5.6
SIBenus,
00DbsICHSIEMbIE
KBaHTOBBIMH
CBOMCTBAMH
U3JIyYeHHUSs].

[ToHsiTHE O BOJTHOBBIX M KBAHTOBBIX CBOMCTBAX
u3nydyeHus. JlaBlieHWe CBETOBBIX JIydei.
Omnertel I1. H. Jlebenesa. TermnoBoe aeiictBue
ceera.  XUMHUYECKOE  JICHCTBHE  CBETAa.
Hcnonp30BaHrE XUMHAYECKOTO ICMCTBUS CBETA
npu  ¢dotorpadupoBanuu. [lonsitue o
KBAHTOBOM IPUPOJIE XUMHUYECKOTO JICHCTBUS
U3ITyYEHUS.

Buemnnit  gorosnextpuueckuii - 3¢ heKT.
Onbitel  CroneTroBa. 3aKOHBI  BHEIIHETO
doTtorpPexra. O0bsicHeHue pororddexra Ha
OCHOBE KBAHTOBOW TeOopuH. POTOIIEMEHTHI C
BHEIIHUM  (poroapdektoM.  BHyTpeHHUM
dboTodrddexr. DOTOCONPOTUBIICHHUS.
@OTO’NEMEHTBl C BHYTPEHHUM 3(PQHEKTOM.
Ucnonb3oBanue (POTOAIEMEHTOB B HAayKe H
TexHuke. [loHsiTue 0 TeNeBUICHUN.

[Toustue o teopun bopa. CtpoeHue atoma
BOJI0poJa. M3nydeHue v norjIoneHrue 3HEPTUn
aTOMaMH. SABnenue JFOMUHECLCHIINH.
IToHsITHE O KBAHTOBBIX I'€HEPATOPAX.

IIpakTuyeckast pabora Ne 18.
«TenoBoe nelicTBHE CcBeTa. XMMHYECKOe
NeHCTBHE CBETA».
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Pa3znen 6 ®dusuka
aTOMHOIO si/ApAa.

Tema 6.1
Crtpoenne
aTOMHOTIO si/ApA.

Ilonstue o teopun bopa. Crpoenue aToma.
W3nyyeHue v NOraomeHue SHEPruil aTOMaMHu.
Omneitel Pezepdopaa. Ciocobsl HabmoneHNS U
perucrpanuu 3apsIKEHHBIX YaCTHIL.
PamnoaktuBHOCTH. [lOHATHE O mpeBpameHnu
XUMHUYECKUX 371eMeHTOB. [loHsATHe 00 sHepruun
u MIPOHUKAIOLIEN CIIOCOOHOCTH
PaAOaKTUBHOTO U3ITyYEHHUS. Dpdext
BasummoBa  —  UYepenkosa. OTtkpeITHE
UCKYCCTBEHHOI'O  IPEBPALIEHUS  aTOMHBIX
anep. OTkpbiTHEe HelTpoHa. CoCcTaB aTOMHOIO
a1pa. 3amuch AJEpHbIX peakuuid. M30Tombl.
[lonstue o sanepHbix cunax. Jedpext macchbl
ATOMHBIX si7iep. DHEprus CBA3H.

Tema 6.2
AToMHast
JHEePIrus U eé
HCI0JIb30BaHMe.

OTKpbITHE  TPAaHCYpPaHOBBIX  3JIEMEHTOB.
Jlenenue TsKENMBIX aTOMHBIX snep. Llermnas
peakuus neyeHus. SAnepHslid B3pbIB. S IepHbIN
peakTop. Pa3ButHe SAOEpHON DHEPIETHKHU.
[loHATHE O TEPMOSANEPHON pEAKLIMN. DHEPTUS
conHua u 3BE3A. lloHsTue 00 ymnpaBisieMoin
TEPMOSAEPHON pEeaKLuH. [Tonyuyenue
PaaMOaKTUBHBIX M30TONOB U UX IIPUMEHEHHUE.

Hmozosaa ammecmayusa 6 popme 3K3ameHa 8 nepeom U 6Mopom

cemecmpax

16

Bcero

164
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3 YCJIOBUS PEAJIMZAIAU ITPOT'PAMMBI IUCHUIIJIIMHBI

3.1 TpeOoBaHHT K MHHUMAJIBLHOMY MATEPHAILHO-TEXHUYECKOMY
o0ecrne4eHn 10

Peanu3zanus nporpaMMbl TUCHUIUTMHBL TPEOYET HATUYHUS Yy4eOHOTO KabrHeTa
«O0111€00pa30BaTENbHBIX TUCIUTLITHHY.

O6opynoBaHue yueOHOTO KaOMHeTa:

- IOCAJI0YHbIE MECTa MO KOJIMYECTBY 00YyUarouXCs;

- pabouee MecTo MpenoaaBaTes;

- KOMIUTEKT Y4eOHO-HATJISITHBIX TOCOOM « ATOMHAas (hU3UKay;

- 00BEMHBIC MOJICIIA METAJUTMICCKON KPUCTAJUTMIECKON PEIICTKH;

- 00pa3ibl METAIIIOB (CTaIM, YyT'yHa, [IBETHBIX METAJJIOB U CIIABOB);

- tabopaTopHOe 000pyAOBaHHUE (BOILTMETPHI, aMIIEPMETPHI U JIP.)

TexHuyeckue cpencTBa 00ydeHuUs:

-  KOMIIBIOTEp C JIMIEH3UOHHBIM TPOTPAMMHBIM  OOECICYCHHEM U
MYJIbTUMEINA - IPOEKTOP;

- UHTEpaKTUBHAS JOCKa;

- IPE3CHTAIINH K YPOKaM.

3.2 UndopMmannonHoe odecnevyeHne o0yueHmst

Ilepeyenb pexoMeHayeMbIX Yy4YeOHBIX H3AaHuMi, VHTepHeT-pecypcos,
JTOMOJTHUTEIbHOU JIUTEPATYPbI

OCHOBHBIEC HCTOUYHUKH:

1 I'pomos C.B. lllaponosa H.B. ®u3uka, 10—11: Kuanra mqns yuurens. — M:
Bnanoc.2016.

2 JImutpueBa, B. ®. dusuka i1 npodeccuii W crenuambHOCTEH
TEXHUYIECKOTO MPOodUIs: yaeOHUK ISl 00pa30BaTEIbHBIX YUPEIKICHUNH HAYaIbHOTO
U cpeHero npodeccruonaabHoro oopasosanus / B. @. Jlmutpuesa. — 2-e u3m., cTep.
— M.: U3natenbckuid HeHTp «Akagemus», 2019.

3 Kabapaun O.®., Opnos B.A. DkcnepuMeHTalIbHBIE 3aaHus 110 (PU3UKeE.
9—I11kmnaccel: ydeOHOe TocoOME A ydammxcs oO0ImeoOpa3oBaTeIbHBIX
yupexaennil. — M.:IIpocsenienue, 2016.

4 KacbsHoB B.A. Meroanueckue peKOMEHAAMU MO HCIOJIb30BAHUIO
yueOHukoB B.A.KacksnoBa «®usuka. 10 iy, «duszuka. 11 ki» npu u3ydyeHuu
¢busuku Ha 6a30BOM U npoduiasHOM ypoBHE. — M: [Ipocsemnienue, 2019.

5 KacesnoB B.A. ®usumka. 10, 11 kn. Temarnueckoe u mTOypOUHOE
rianupoBanue. —M.: [Ipocsemenune, 2019.

JIOoTIOTHUTETBHBIC UCTOYHUKH:

1 T'engenmreitn J1.O., Jlux FO.M. ®uzuka. Yuebnuk mamsa 10 k1. — M.:
[Ipocsemenne,2016.

2 T'enpenmreitn JI1.O., Jluk FO.M. ®uszuka. Yuebnuk gma 11 ki — M.:
[Tpoceemenne, 2018.

3 Imutpuea B.®. 3amaun no ¢usnke: yued.mocodue. — M: [Ipoceenienue.
2017

4 Cawmoitnenko [1.H1., CepreeB A.B. CO0pHUK 3a/1a4 ¥ BOIIPOCHI MO (HU3HKE:
yuae0.mocobue. — M.: Academa, 2019.
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4.
JUCHUITIMHBI «DPu3nKa»

KOHTPOJIb MU OLHEHKA PE3YJIbBTATOB OCBOEHUA

Oo61mue u npodeccuoHaIbLHbIE
KOMIIeTEHIIUH

®opMbI 1 MeTOAbI KOHTPOJISI U
OlLIEHKH Pe3yJIbTATOB 00y4eHusl

OK 1 BriOupath crocoObl pelieHus
3amaq npo¢heCCUOHATTLHOM
ACATEIPHOCTH  TPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM;

YCTHBIM U TUCbMEHHBIN OIIPOC;
OLIEHKA PEe3yJIbTATOB BBINOJHEHUS
MPAKTUYECKUX u
CaMOCTOSITENIbHBIX PadOT

DK3aMEH

OK 2 MHcnonp3oBaTh COBPEMEHHBIE
cpencTBa  MOWCKA,  aHalmM3a |
UHTEpHpeTauud  uHboOpMaluu, U
UH(GOPMAITMOHHBIE TEXHOJIOTHH IS
BBITIOJIHEHUS 33]1a4 PO eCcCUOHATBLHOM
NEATEIIbHOCTH;

YCTHBIM U TUCbMEHHBIN OIIPOC;
OLICHKA PEe3yJIbTaTOB BBINOJHEHUS
MPAKTUYECKUX U
CaMOCTOSTENIbHBIX PadoT.

OK 3 IlmanupoBaTh M peaJn30BHIBATH

YCTHBIM ¥ TMCBbMEHHBIN OIIPOC;

coOCTBEHHOE MPO(ECCUOHATBHOE H — OILICHKA Pe3yJbTaTOB BBINOJHEHUS

JUYHOCTHOE pa3BUTHE, MPaKTUYECKUX u

MPEANPUHUMATEIBCKYIO JEATENBHOCTD CaMOCTOSTENbHBIX PadoT.

B npodeccuoHanbHON cdepe,

UCII0JIB30BaTh 3HAHMS IO IPABOBOU H

(uHaHCOBOM IPaMOTHOCTH B

Pa3JIMYHBIX )KM3HECHHBIX CUTYyalUsX;

OK 4 OddexTuBHO — YCTHBIW U IMCBMEHHBIN OIPOC;

B3aMMOJIEUCTBOBaTL W paboTaTh B — OILICHKA Pe3yJbTaTOB BBINOJIHEHUS

KOJUIEKTUBE U KOMaH/IE; MPaKTUYECKUX u
CaMOCTOSITEJIbHBIX PadoT.

OK 5 OcymecTBiaATh yCTHYIO H — YCTHBIM M TUCBMEHHBIN ONPOC;

MMCbMEHHYI0O  KOMMYHHMKAlMIO  Ha — TECTUPOBAHME;

roCyJIapCTBEHHOM s3bIKE Poccuiickoi — OLICHKA pe3yJIbTaTOB BBIIIOJIHEHHUS

@enepalli ¢ y4eTOM OCOOEHHOCTEH IIPaKTUYECKUX U

IIOBEJICHUE HAa OCHOBE TPAJULIMOHHBIX
POCCUMCKUX  JYXOBHO-HPABCTBEHHBIX
LIEHHOCTEH, B TOM UYHCIE C YYETOM
FapMOHM3ALMN MEKHALIMOHAIBHBIX U
MEKPEIIUTUO3HBIX OTHOLIEHUH,
IIPUMEHSATH CTaHAAPTHI
AHTUKOPPYHLIMOHHOI'O IOBEACHUS,;

COIIMAJILHOTO u KYJbTYPHOTO CaMOCTOSITEIIbHBIX PadoT.
KOHTEKCTa;

OK 6 IlposBiarh  TI'pakIaHCKO- — YCTHBIW ¥ IMCBMEHHBIN OIIPOC;
NaTPUOTUYECKYIO MTO3UIIHIO, — OIIEHKA pe3yJIbTaTOB BBHIMOJHEHUS
JEMOHCTPUPOBATH OCO3HAHHOE MPAKTUYECKUX u

CaMOCTOATCIIBHBIX pa60T.

18




OK 7 CopueilcTBOBaTh COXPaHECHUIO

OKpYKarolen Cpensl,
pecypcocOepexeHHIO, IIPUMEHSATH
3HaHMA 00 M3MEHEHUM KIJIMMara,
IIPUHLINIIBI OepeKITUBOTO
MIPOU3BO/ICTBA, 3¢ PexTUBHO
NENCTBOBATh B YpE3BbIYANHBIX
CUTYaLMSIX.

YCTHBIM U TUCbMEHHBIN OIPOC;

TCCTUPOBAHHC,
OICHKAa PC3YJIbTATOB BLITIOJTHCHUA
MMPAKTHYCCKUX 151

CaMOCTOATCIIBHBIX pa60T.
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