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1. MACIIOPT PABOYE IPOI'PAMMBI YUEBHOM JUCHUIIIMHBI
pusuka

1.1. O6aacTh NpuMeHeHHs padoyeil NpoOrpamMMbi

PaGouas mporpamMma yueOHOH TUCLUIUIMHBIL SBIISETCA HaCThIO [TTICC3 B COOTBETCTBUH C
®IOC o cneruansrocTd (cnenuanbHocTsM) CITO TeXHUUECKOro npoduIis

13.02.11. « Texuuyeckas SKCILTyaTarus 1 00CIyKHBAHUE SICKTPHICCKOIO H
3JIEKTPOMEXAHHYECKOT0 000pyI0BaHU)

1.2. MecTo y4eOHO# THCUMILIHHBI B CTPYKTYPE MIIcc3
_ O6eobpazoBaTebHbIe AUCIHILTHHDI

1.3. Ilean u 3aga4u y4eOHOH IHCHMILUIAHBI — TpeboBaHUs K pe3yabTaTaM OCBOCHHS
y4eOHOoil JHCIHUNIHHBI:

B pesyabTare 0CBOCHHUs yueOHOM IUCIMIUINHDL 00yYarOIIHHCS TO/DKEH YMETh!

e  OMHCHLIBATH H 00BACHSTH (U3HYECKHE SIBJIeHHsl H CBOMCTBA Te/I: JBIKCHUC HeOeCHBIX Tel
M HCKYCCTBEHHBIX CITyTHMKOB 3eMJIH; CBOMCTBA Ta30B, JKHJIKOCTEH M TBEPAbIX TEIL
3JIGKTPOMATHUTHYIO MHIYKIMIO, PacipoCTpaHCHUC 3JIEKTPOMATHUTHBIX BOJIH; BOJIHOBBIC
CBOMCTBA CBETA; M3IYUCHHE H NOITIONIEHHUE CBETA ATOMOM, doroaddexr;

e OTJMYATH TUIOTE3bI OT HAYYHBIX TCOPHH;

e JeJaTh BbIBOJbI HA OCHOBE OKCIICPUMEHTATbHBIX TAHHBIX,

e NPHBOIMTH MPHMEPHI, MOKA3bIBAIOLIHE, YTO: HaOTIOEHUS U DKCIIEPUMEHT SBJISIOTCH
OCHOBOH IUISi BBUIBMKEHHS THIIOTE3 M TEOPHH, MO3BOISIOT MPOBEPHTH HMCTMHHOCTH
TEOPeTHYECKHUX BBIBOJIOB; (M3UUCCKas TEOPUS IacT BOSMOKHOCTL 00BACHSATH U3BECTHBIC
SABIEHHUS TIPUPOJIBI U HAYYHbIE (PAKThI, IPECKA3bIBATH CIIC HEH3BECTHBIC SIBJICHUSA;

e NPHBOAUTHL NPHMEPbl TNPAKTHYECKOro HCHOIb30BAHNS du3HYecKHX 3HAHMIL:
3aKOHOB MEXAHHKH, TEPMOJXMHAMHKH U DJIEKTPOJMHAMHMKH B OHEPrETHKE; PasiIMHHRIX
BUIOB OJIEKTPOMArHUTHBIX M3Iy4CHHH Ui pasBUTHA Pajuo H TeIEKOMMYHHUKALUH,
KBAHTOBOM (PM3UKH B CO3JAaHUH S/ICPHOH YHEPIETHKY, JIA3EPOB;

e BOCIPHHMMATH H HAa OCHOBE IOJIy4CHHBIX 3HAHHH CAMOCTOSITEIbHO OIEHHBATH
MHGPOPMALHIO, COMEPXKALILYIOCH B coobmenusx CMU, HuTtepHeTe, HAy4HO-TIOMY/IAPHBIX
CTaThSIX.

e OPHMEHSTH NOJyYeHHbIe 3HAHHMSA /UIsl PelleHUs u3uUecKNX 3a1a4 [PU M3YUEeHHH

}u3MKH KaK TPOHUIBHOTO y4eOHOTO TIPEAMETa;

e  ompeeasTh XapakTep GU3MIECKOro npouecca o rpaduxy, Tadmmie, Gopmyie;

e  W3MepHATH Psil YU3HUECKUX BEJIMYHH, PE/ICTABIIAA Pe3y IbTATh] U3MEPEHUH C yUETOM UX
NOTPELTHOCTEM

HCI0/Ib30BATH MpHOOpeTeHHbIe 3HAHUA H YMCHUSA B NPAKTHYeCKOoH 1eATeJbHOCTH U
MOBCEeIHEBHOM KU3HU:

e JUIs obecreueHHs O€30MaCHOCTH KU3HEAEATEIBHOCTH B IPOHECCe UCITIOJIb30BAHUS
TPaHCHIOPTHBIX ~ CPEICTB,  OBITOBBIX 37eKTponpubOpoB,  CpeJACTB  paano-  H
TeJIeKOMMYHHUKAIIMOHHOMN CBSI3H;



OLCHKH BJWSHHS HA OpraHM3M dYeloBeKa M JpYrHe OpraHu3Mbl 3arpAsHCHHA
OKPYKaIOLIEH CPeJIbl;
PALMOHATBHOTO TIPUPOJIOTIOIB30BaHH U 3AIIUThI OKpYJKarollen Cpe/ibl.

B pe3y/bTaTe 0CBOEHHS yueOHOM AMCIMILIMHBI 00y 4aOMMHACS 10/DKEH 3HATD:!

cMbIc] TOHATHIL: (U3MUecKoe sBIEHHME, THIOTE3a, 3aKOH, TeOopHs, BCLICCTBO.
B3aMMOJIEHCTBHE, JJIEKTPOMATHUTHOE IOJe, BOJHA, (OTOH, aToM, aTOMHOC PO,
HOHM3UPYIOIIHE M3Ty4eHH s, [UIAHETa, 3BE3/1a, ralakTHKa, Bcenennas;

cMbIc] (PH3MYECKHX BEJIHYHH: CKOPOCTb, YCKOPEHHME, Macca, CHIla, UMITYJIBC, padoTa,
MEXAHHYECKasl JSHEPIHs, BHYTPEHHsi dHeprus, abCOJIOTHAsg TeMmIepaTypa, CpeiHsid
KHHETHYeCKass JHEPrus dYacTHI[ BEIIECTBA, KOJMYECTBO TCIIOTHI, 5JIeMEHTAPHbIH
JJIEKTPHYECKUH 3apsi;

CMbICT  (U3MYECKHX 3aKOHOB KJIACCHYCCKOH MEXAHMKH, BCCMHPHOTO TATOTEHUS,
COXpaHEHHS OHEPLHH, MMIyJIbca M DJICKTPHUYECKOro  3apila, TEPMOIMHAMUKH,
3JIEKTPOMArHUTHOH MHIYKIMH, hoTodddeKTa;

BKJAJ POCCHICKHX H 3apy0eKHbIX YYeHBIX, OKa3aBIIMX HauOoJIbIIee BIIMSAHHUE HA
pa3BuTHE HUKKH,

1.4. PexomenayeMoe KOJM4YECTBO YacOB Ha OCBOCHHE paGoueii mporpaMmbl yuedHOH

AU CIUTNIIHHBI:

MAKCHMATBHOI yueOHO# Harpy3ku oOyuatomterocs_ 300__ 4acoB, B TOM YHCIE:
00s3aTeNbHON ayIUTOPHON yu4eOHOM Harpy3Ku 00y4alomerocs ~_166__ yacos;
CAMOCTOSITENIbHOM paboThl o0yyatomerocs 134 4acos.



2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCUUILIMHBI

2.1. O6bem yueOHOH TUCUUTIMHBI H BHIbI y4eGHOil padoThI

Buja yueoHoi paboThbl

Oovem uacos

MakcumaJibHasi yaeGHas Harpy3Ka (Bcero) 300
O6si3aTe/bHAst Ay JUTOPHAs yueOHas Harpys3Ka (Bcero) 166
B TOM 4HUCJIE:
nabopaTtopHble PabOThI
IPaKTHYECKUE 3aHATHA 83
KOHTPOJIbHBIE pabOThI
KypcoBas paboTa (IIPOeKT) (eciu npedycmompeno) 0
CamocTosTebHasg paGoTa 00y4alomerocs (Bcero) 134
B TOM UHUCIIE:
caMoCTOsTeNIbHAs padoTa Mo MOArOTOBKE pedepara 50
BHEayJUTOPHAs caMOCTOSATE/IbHAs pabora 84

Torosas arTectanys B popme nuddepeHInpoBaHHOro 3auéTa




2.2. llpumepHbiii reMATHYECKHl IUIAH U cojlepKaHne yueOHOH THCIHITHHBI ¢busuka

HaumMeHoBaHue pas3/ie/ioB

H TEM

1

| e

Paznen 1.
Tema 1.1 KunemMatTHKa

Tema 1.2 /Ilunamuka

CoaepxaHue y1eOHOro MaTepuaa, naboparopHbie padoThI H
NpAaKTHYECKHE 3aHATHS,

caMocTosiTe/ibHAsi pafoTa 00y4aromuxcst, KypcoBas pabora (MpoeKT)
2

MexaHHKA

1. KuneMaTuka

CojeprxaHue y4eOHOro Marepuaa:

Mexanndeckoe aikenue. Cucrema  OTCHETa. MarepuasibHas — TOYKa.
Tpaexropusi. IlyTh U nepeMEIICHHC. CxopocTtb. PaBHOMEpHOE NPSAMOJIMHERHOE
gewkenne.  'paduueckoe  NPEACTABICHHE  JIBHIKCHMS. OTHOCHUTENILHOCTD
newkenus. llepeMeHHOE JBHOKCHUC. Cpenusis  CKOPOCTh.  PaBHOYCKOPEHHOE
NPSAMOJIMHEHHOE  JIBHIKCHHUC. I'papuueckoe  MPEJICTABICHUE  JIBUKCHMS.
CBoGoHOE TMajicHue Tell. Y CKOPEHHE cBOOOHOrO majeHus. JIBmxeHue Tena,
OpPOIIEHHOTO BEPTUKAJILHO BBCPX. JlBimkenue Tena, OpPOMEHHOro ropu30HTATLHO
M TIOJI YIJIOM K TOPH30HTY. PaBHOMEpHOE JABMIKCHHAC TO oxpyxHocTH. JInHeiinas
W yroBasi CKOPOCTH. Y CKOPEHHE IIPH PaBHOMEPHOM JIBUKEHUH IO OKPYKHOCTH.

JlaGopaTtopHble pabOTHI

HpaKTI/I‘IGCKl/Ie 3aHSATHSA
KHHEMAaTHKa IOCTYyaTeJIbHOTO u BpamaTeanoro JIBUOKCHUA

KoHTpOJIbHbIE padOThI

CaMocTosTelIbHas paboTa 00yJalOLMUXCsL: PensTUBHCTCKUI 3aKOH CJIOKCHUS
ckopocteid. [IpuHIHI COOTBETCBHUA.

2. /lmHaMHKa

CojieprkaHue yueOHOro Marepuaia:

[lepsbiii  3akon HproToHa. MuepuuajibHble CHCTEMbl OTCHETA. [Tpunmmn
ornocutenpioctn [ammes. Macca. Cuna. Bropoii 3akon Hprorona. Tperuit
sakon HproToHa. ['paBUTAllMOHHBIC CHIIBL. 3akoH BceMHpHOTo TsroTenms. Cuna
rsoxecT. Bec Tenma. JIBMKEHHE IUIaHET M MCKYCTBEHHBIX CIIYTHHKOB 3eMIIH.

YpoBeHnb T
O6beM 4acoB | OCBOCHMS
U 3 4

24

6

2 1,2

2

2

1

5

6 T

2



[lepBasi KOocMHUYeCKas CKOPOCTB. Cuna ynpyroctu. 3akon I'yka. Cuna TpeHHs.
Buipl Tpenus. KodadduiuenT TpeHusL. JIBmoKeH#e Tejla C y4eTOM CHIlbl TPEHHS.

JlaGoparopHble paboTbl

[IpakTHYecKue 3aHATHA:
JIMHAMHMKA OCTYIATeIbHOTO 1 BPAIaTeIbHOr0 JABUKCHHA

KonTtposibHbie paboThi

CamocrosTenbas pabota obydaromuxcs: Honsarue PEJISITHBUCTCKOW MACChI
(3aBHCHUMOCTB MacChl OT CKOPOCTH).

Tema 1.3 3axoHBbI
coXpaHeHHsl B MEXaHHKE.

3. 3aKoHbI COXpAHEHHN B MEXaHUKE

Cozepxanue ydeOHOro MaTepuaa:

NUmnynbe Tema. 3aKOH  COXpPAaHCHMA UMIyJbca. PeakTHBHOE JIBHIXKCHHC.
Mexanudeckas pabora. MOIIHOCTS. Dueprus. KnuHeTnveckas U MOTEHIMAIBHAA
SHEpPruu. 3aKOH COXpaHEHUs MeXaHU4YEeCKOM dYHEPruu.

Tema 1.4 CraTuka,
rHApPOCTATHKA.

1.2
JlaGopatopHble pabOThI
[TpakTHUECKHE 3aHSTHA:
3aKoH COXpaHEHHs HMITYJIbca. 3aKOH COXPaHCHHSA SHEPIHUH.
KonTposbHbie paboThl
Camocrositenbaas padoTa o0ydaronuxcs: COOTHOUIEHHE MEKILY TIOJIHOM
SHEpruei 1 UMITyJIbCOM YacTHIIBL.
4. CraTuka, rHApOCTATHKA.
Coneprkanie yueOHOro MarTepuaia:
MOMEHT CHJIbL YCIIOBHS PaBHOBECHs TeJl, HMEIOMUX OCh BPAIICHUAL. JlaBiieHHE.
Jakon Ilackans Julsl OKMAKOCTeH M rasoB. bapoMeTpbl M MOHOMETPBL.
Coobuaomuecst  Cocyabl. [Ipunun ycTpoicTBa  THAPaBIMYECKOTO npecca.
Atmocdepnoe jaBnenue. Mmenenne aTMOC(EpPHOTrO JaBICHHs C BBICOTOM.
ApxuMmesoBa cuia Uit JKWJIKOCTEHl M ra3oB. YCJIOBUs IUIaBaHMs Tl HA
[IOBEPXHOCTH OKHIKOCTH. JIBHIKEHHE IKMIKOCTH MO TpyOam. 3aBHCUMOCTH 1,2




| —

JIaBJICHUS XKHUAKOCTH OT CKOPOCTH €€ TCUYCHHU.

JlaGopatopHble paboThI
[IpaKTHYECKHE 3aHATHS:
Crartuka, THIpoCTaTHKa

KoHTpoJibHBIE PabOTHI

CamocTosaTe bHas paboTa 00y4aroIuXCs: RakoH JlansToHa. [IpocThie
MEXaHU3MbI B UX MCIIOJIb30BAHUE.

Pazaen 2.

Mouiekysipaast GU3HKa H TePMOAHHAMHUKA

Tema 2.1 OcHOBBI
MOJIEKYJISPHO —
KHHEeTHYECCKOH TeOpHH

22

1. OCHOBBI MOJIEKYJISIPHO — KHHETH1ECKOH TeopHH

1,2

CoeprxaHue yueOHOro Marepuaa.

OmNBITHOE 0GOCHOBAHME OCHOBHBIX TOJIOKCHHMH MOJICKYIAPHO — KHHETUIECKON
teopur. Macca U pasmMep MOJCKYIL. Yucno Asorajapo. bpoyHOBCKOE TBUKCHHE.
BsaumoyieiicTBie MojleKyJL. ViieaibHbli 1a3. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO
_ KHHETHUeCKOil TeopHW WjealbHOTO rasa. Temmneparypa H ¢¢ HU3MEpEHHE.
AGcomoTHAs TeMIlepearypHas mKana. Fsmepenue CKOPOCTEH MOJICKYIL.

JIaGoparopHbie paboThI

[IpakTHYECKHEe 3aHATHS:
OCHOBbI MOJICKYJIIPHO — KHHETHYCCKOH TEOPUH rasa

KoHTpoJibHbIE PAdOThI

CamocTosTelibHas paboTa 00y4atolMXCs: OnsiT IITepna. Pacnpeaenenne
MOJIEKYJT TIO CKOPOCTSM.

Tema 2.2YpaBHeHHe
COCTOSIHHSA H/1€AJIbHOI0

raza. M3onpouecchbl.

2. YpaBHeHHe COCTOSIHAS H1€ATLHOTO I'a3a. H3onpouecchbl.

Copepxanue ydeOHOro marepuala:

YPaBHGHI/IC COCTOSHUS  HUACAJILHOTO rasa (ypaBHeHHe MenjgeneeBa —

1,2




Knaneiipana). YHuBepcaibHas — Ia3oBas nocrosHHas. M30TepMUUECKHUH,
1300apHblIif, H30XOPHBIH IIPOIECCHI.

JlaGoparopHble pabOThI

[IpaKTHYECKUE 3aHATHS:
N3onporecchl.

KOHTpOJIbHBIE pabOTHI

dapeHrenTa.

Tema 2.3 TenioBble
apienus. BiaxHoOCTb
BO3/1yXAa.

JlaGopatopHble padOThI

HpaKTI/I‘{eCKI/IC 3aHsATUSA:
TeroBbie MPOLECCHI

KOHTpoJibHBIE PadOTHI

razoBOi TOCTOSHHOM.

Tema 2.4 TenmioBbie
ABHraTEeH

4. TenoBblie ABHraTEIH.

MaKCHUMaJIbHOE 3HAYCHHC.

Tﬂa60paTopHme padoThI

HpaKTI/I‘K}CKI/IC 3aHIgTHUA:

2
2
CamocrosiTenbHas pabota oOydaromuxcs: IlonsTue Bakyyma. [kaya
3. TerioBbie sBJeHHs. BiIaxKHOCTH BO3/1yXa. 6
Cojepxaine yueOHOro Marepraa.
Buyrpenusis sHerpus. KoimuecTo TerioThl. TeroeMKocTh Beliectsa. Pabora B
TepMOJMHAMHUKE. 3aKOH COXPAHCHHS SHEPrAn B TeIoBbIX Tpoleccax (MepBbIi
3akoH TepMojvHaMuKu). llpuMeHeHne IepBoro 3aKOHa TEPMOJMHAMUKH K
pa3/MYHBIM [POIECCAM. AymabarHbiii nporece. Mcnapenne W KOHACHCALMA.
HacplleHHbIE W HEHACHIIEHHLIC TapbI. Kunenue XHIKOCTeH. 3aBUCUMOCTD
TeMIeparypbl KUIICHHS OT JIaBJICHHA. BiaXHOCTH BO31yXa.
2 1,2
2
CamocTosTelibHas padoTa 00yJaromuxcs: DU3HUECKHI CMBIC MOJISPHOH
4
4
Cojepxanne yueOHOro Marepuaa.
[IpuHIMN AE€HCTBAS TEIUIOBLIX neurarencit. KITJ[ TemioBbIx JBATATENIEH U €T0
2 1,2
2
2




Tema 2.5 CoiicTBa

Pasnen 3.
Tema 3.1 DJIeKTPOCTATHKA

TerutoBbie IBUrATENIN

KoHTpoJIbHbIE PabOTHI

TEIJIOBBIX ]IBHFaTCJIGi/'I B )KM3HH 4YCJIOBCKA.

5. CpojicTBa TBEPAbIX H KHIKHX TeJl

CojepxaHue y4eOHOro MaTepuana:

CpoiicTBa TBEP/ILIX TENI. YTIPYIHE nedopmaruu.

JlaGopaTtopHbie paboThI

ITpakTUYECKHE 3aHATUS:
CBoiicTBa TBEP/IbIX U KUJAKUX TeJ

KoHTpoJibHbIE PabOThI

TBEPAbIX H JKHAKHX TeJ 6bITy U TCXHHKC. da3oBbic Iepexo/abl.

Jj1eKTPOAHHAMHKA.

1. DJieKTpoCcTaTHKA

Cojieprkatue y4eOHOro Marepuaa:

1

CamocTogTrepbHas padoTa 00y4JatoLMXCst: X0J10/1/IbHbIE YCTAHOBKH. Pouib

4

2
[ToBEpXHOCTHOE HATAKCHHE suakoctei. Cujla TIOBEPXHOCTHOTO HATKEHWA.
CmauuBanme. KamuunspHeie sBiienus. KpucTaumfieckue M amopdHble Tela.

1 1,2

1
CamocTosTenbhas pabota obyuaroruxcst: KanujuiapHbIe sBJICHAA B IpUpOJIE,

6

46

16 1,2
JIeKTPUYECKU  3apsl. BaauMoieficTBHe 3apsSKEHHBIX Tell. 3aKoH Kynona.
3aKOH  COXpaHeHHs  DJICKTPHYECKOro  3apijd. JJIeKTpHUEcKoe  TOJIE.
HarpsKeHHOCTD JIEKTPUIECKOTO HOJIA. INEKTPUUECKOE MOJIe TOUEHHOro 3aps/a.
[IpuHIAI  CYNEPHO3UIIHH nosiei.  IIpoBOJHMKM B DJICKTPUYECKOM  TIOJIC.
JIUdJIEKTPUKH B DJIEKTPUUECKOM  HOJIC. JludrekTprdecKas [POHUIAEMOCTD.
PaGoTa SMeKTPOCTATHYECKOro TMOJIs IIpH MEPEMCIICHIH zapsijia. Ilorenumnan u
pa3HOCTh NOTCHIHKAIIOB. Motenmpan moist TodedHoro 3apsja. CBa3b MEKIY
HATIPSKEHHOCTBIO  DJIEKTPOCTATHIECKOrO MO 1 Pa3HOCTBIO  MOTCHIUATIOB.
Di1eKTPoeMKOCTh. KOHIEHCATOPBI. EMKOCTh TUIOCKOIO KOHJICHCATOpa. DJHEprus

10

IEKTPUUIECKOI'O T10JI4.




Tema 3.2 3aKOHbI
[IOCTOSIHHOTO TOKAa

HH/Ty KIHSL.

JIabopartopHbie pabOTbI 2
[IpakTHYECKHE 3aHATHSL
3akon Kysnona. DIEKTPHUECKOE MOJIE U €TI0 XapaKTePUCTHKL.
DieKTpoeMKOCTh. KOHIeHCaTOPbI.
KOHTpOJIbHBIE PadOTHI 1
CamocTtosTebHas paboTa obyuaiommxcs: [lonspusanus AMSICKTPUKOB.
DJIeKTPOCTATHYCCKAs 3alHTA. 8
2. 3aKoHbI HOCTOAHHOI0 TOKA 14 1,2
Conepxanie yueOHOro MaTepuania:
dextprueckuii Tox. Criia Toka. 3axon Oma juid ydactka 1end. ConpoTuBIcHIES
npoBo/IHKKOB. [Toc/IeI0BATENBHOE H APaTLIC/ILHOC coeIMHEHNE TTPOBOIHUKOB.
DnekpoBrKyas cuna. 3akon Oma juis [10JIHOIA 1eni. PaBoTa | MOIIHOCTh ToKa | 6
JlaGoparopHble PaboThI 6
[IpaKkTH4ECKUE 3aHITHS:
3aKOHBI TOCTOSTHHOTO TOKA 2
KonTponbHble padOThI
CamocrostenbHas pabora oOyuatomuxcs: [ToHsTHe 0 CBEPXIPOBOAUMOCTH.
[Ipasuna Kupxroda. ¥YciioBue nosryeHns MaKCUMaJILHOI MOIIHOCTH BO
BHEITHEH LICITH. 8

Tema 3.3 MaruuTHOE
foJie. JJEKTPOMarHuTHasA
3. MarugTHOE 1oJie. JJIeKTPOMArHUTHAs HHAYKIHSL. 16 1,2
CojepxaHue y4eOHOro MaTepraa:
MaruuTHOE B3aMMOJEHCTBAE TOKOB. MarHMTHOE MOJIE. WnayKiMss MarHiTHOTO
nonst. Cunia, JieficTByOIIask Ha MPOBOJIHAK € TOKOM B MarHHTHOM rnojie. 3aKoH
Awmmnepa. JlelicTBME MarHMTHOIO IMOJIS Ha nswxymuiics 3apsa. Cuia Jlopenna.
MarHuTHBIE CBOMCTBA BeIIECTBA. JJIEKTPOMArHUTHAS MHJTyKIHS. MarHuTHbIA
[HOTOK. 3aKOH 9J€KTPOMAarHUTHOW HHIYKIHH. [Ipapuno Jlenna. flBicHmne
| CaMOMHTYKLIMH. VHAyKTHBHOCTb. JHEPIHsi MATHATHOTO TIOJIA. 10




JlaboparopHbie padoTh 4
[TpakTHYeCKHE 3aHATHS:
MarauTHoe 1noJje. DIeKTpoMarHuTHas WHIYKIIH.
KoHTposibHbIE PAOOTHI 1
CamocTosTe/bHas paboTa 00ydalomuxcs: Poib MarinTHBIX 1oJieii B SIBJICHUSAX,

L npoucxosuux Ha Connue. ConHeunas akTHBHOCTD. 10
Paznen 4. KoJie0aHusi ¥ BOJTHbBI 24
Tema 4.1 Mexanuieckue
KoJIe0aHus HBOJIHbI 1. Mexann4yecKue KoJjie0aHusl U BOJIHBI 10 1,2

ConeprxaHue y4eOHOTro MaTrepHaa:
["apmMoHHYCCKHE konebanus. AMIUIMTYAa, IEepuojl H HacTtoTa KoJieOaHu M.
Matemarudeckuii MasTHHK. [lepron KojneOaHWiH MaTeMaTHIecKOro MasTHUKA.
Konebanust Tpy3a Ha mpyxkuue. lIpeBpamieHune SHEpruu HpH rapMOHUYECKHX
Konebaumsx.  BBIHYXKJIEHHbIE  KoneOaHus. Pesonanc.  llonsitue 00
apTOKOJICOAHMAX. PacrpocTpaHeHHe MEXaHMYeCKHX BOJH B YHPYIMX Cpejax.
CKOpPOCTH PacIpOCTPAHCHMS BOJIHBI. Jinuna Bonabl. [lonepeyHbie ¥ NPO/IOJIBHBIC
BOJHBL. 3BYKOBbIE BOJIHBL CKOPOCTH 3BYKa. I POMKOCTB M BBICOTA TOHA.
6
JlaGoparopubie padoThI 2
I I[pakTHUECKHE 3aHSATHS:
MexaHnueckre KojieOanus i BOJIHBI 2
KoHTpoJibHbIE pabOThI
CamocTosiTenbHas pabora ooydatonxcs: CKOpOCTh U yCKOPEHHUE
koneGuoeiicst Touku. ViTepdepenius u tudpakiiis MEXaHUHECKUX BOJIH. 6
Tema 4.2
J)JIeKTPOMATHUTHBIE
KO0J1e0aHNsl HBOJIHBI 2. JJIeKTPOMATHUTHBIE KOJIeOAHHs H BOJIHBI 6 1.2
\fCogepmaHHe yueOHOrO Marepuaa: 4




Tema 4.3 IlepeMennbli
3JIeKTPHYECKHH TOK

Pasznea S.

I———————

CBO6O/IHBIE YNEKTPOMArHUTHBIE KOJICOaHUs B KOHTYPC. IIpeBpalneHue SHEPrin B
kosebarenpHoM KoHType. CoOCTBEHHAs 4acToTa xosiebanuit B koutype. [llkana
HIEKTPOMArHUTHBIX BOJIH.

Tema 5.1 3aKoHbI
OTpaKeHHs H
npejoMJICHHS CBETA

JlaGopatopHble pabOTHI 2
[TpakTHYeCcKUe 3aHATHA
KOHTpOJIbHBIE PadOTHI
CamocrosTenbHas paboTa o0ydarormxcst: CieKTp 3JIeKTPOMArHUTHEIX BOJIH.
Pajmo u CBY-BOJIHBL 6
3. IlepeMeHHBIH YJIeKTPHIECKHH TOK 8 2
Copepxanue yueOHOro Marepuasa:
I'enepaTop IEPEMEHHOTO TOKA. JleiicTByromiee  3HAYCHHsl CHJIbL TOKa M
HAIPSKEHUs. AKTHBHOE, EMKOCTHOE W MHIIYKTHBHOC conpoTuBieHUs. Pe3oHanc
B 9JIeKTpHYECKOH 1enu. [IprHImI pabothl Tpancdopmaropa.
4
JlaGopaTopHble padOThHI 2
[IpaKTHYeCKHe 3aHATHS:
DJIeKTPOMArHUTHBIE KoJieOanms U BOJHBL [TepeMEHHBIH TOK. 2
KonTposibHbIE PabOTEI
CamocTosTeNpHas padboTa 00yJaroInuXcst: [Tepeada 2IEKTPOIHEPIUH HA
| paccTosiHue. [Ipumenenue TpanchopMaTopoB. 6
Onruka 24
1. 3aKOHBI OTPAXKEHHs M NIPEJTOMJICHHS CBETA 8 1,2

Cozepxanue yueOHOro Marepuaa:
[IpsIMOJTMHEHHOE PAcTipOCTPaHEHNE CBCTA. 3aKOHBl OTPAXKECHUSI M TPEITOMICHHS
cpera. ITlokazarens mpesiomseHus. I[lonHoe OTPaXCHHE. [TpesienbHbIA  yroi

[I0JIHOTO OTpakeHHs. XOJ JydeH B NPH3MC. [loctpoenne wn3obpakenuii B | 4




Tema 5.2 JIun3bl

Tema 5.3 BouinoBbie
CBOICTBA CBETA

L

ILJIOCKOM 3€pKaJIC.

Pasznea 6.
Tema 6.1 CBeTOBbIE

JlaGopatopHble pabOThI 2
[IpaKTHUECKHE 3aHATHS:
3aKOHBl OTPAKEHHSI U TIPEJIOMJICHUS CBETA. JInn3eL 2
KoHTpoJibHBIE PAaOOTHI 1
CamocTosTeNbHas paboTa 00yJaronuxcsi: 3aKOHbI OCBEIIEHHOCTH. 7
2. JInn3bi 6 1,2
Conepsxanue yueOHOTO MaTepraa:
Cobuparoliasi ¥ pacceMBaiomas JHH3bI. dopmyia tonkoi munsbl. [TocTpoenne
n300paKEeHUH B JINH3AX.
4
JlaGopatopHbie pabOThI 2
[IpakTHYECKUEC 3aHATUS
KoHTpoibHbIE PaOOTHI
CamocTosTenbHas paboTta 00ydaronuxcs: POKyCHOE PACCTOAHMUE H onTHYeCKas
CHJIa CHCTEMBI U3 JIBYX JIMH3. f
3. BosiHOBbI€ CBOWCTBA CBETA 10
Conepxanue yueOHOTo MaTepuaia:
CKOpOCTH CBETA U €€ ONBITHOE 000CHOBaHHE. Jlucnepeus. MaTeppepenius cBeTa
U eenpUMEHEHNE B TEXHHUKC. Jludpaximst ceeta. Jlndpakiuonnas pemerka. 4 1,2
JlaGoparopHbie padOThI 4
[TpakTHYECKHE 3aHATHUS:
BosnoBbIe CBOMCTBA CBETA 2
KoHTpoJibHbIE PaOOTHI
CamocTosiTeNbHas paboTa 00y4aromuXCs: L{Ber Tena. Bubl ceKTPOB.
CrnexTpalbHbIH aHAJIN3. 8
l KpanroBasi pusuka 26
D. CBeTOBbIE€ KBAHTHI 8 1,2




KBaHTbI

Coneprxanue yueOHOro MaTepuaa:

dororpdext MU €ro 3aKOHbL Kpauthl cBeTa. YpaBHenue DHHuITCHHA U
ororddexra. IlocToAnHas Inanka. CseroBoe npasnenne. Ombiter TLH.
JleGenena.

Tema 6.2. ATOM H aTOMHO€
SI/IPO

Tema 6.3. DjIeMeHTBI
TeOpPHH OTHOCHTEJILHOCTH

L

4
JlaGoparopHble pabOTBI 2
[TpakTHUECKUE 3aHATHS.
®oT1odhPEKT U €ro 3aKOHbI 2
KonTposisHbIe paboThl
CamocrosiTenbHas pabota obydaromuxcs: Iipumenenue pororddekra B
TexHUKe. XUMHUYecKoe JCHCTBHE CBETa U €ro MPUMCHEHHUC. 10
2. ATOM H aTOMHO€ S11pO 12
ConeprxaHue yqeOHOTro MaTepuasa:

OnbiT Pesepdopaa mo paccesHruro anbQa — JacTuIl. SepHas MoJesib aToMa.
[loctynarsl bopa. Mcnyckanue v MOrIOMCHAE CBETa aTOMOM.
JKCIIePUMEHTATBHBIE METO/IBIPET HCTPALINH 3aPHKCHHBIX YaCTHIL.
PajmoakTiBHOCTD. Asbda -, 6eta — i raMma — H3JIydCHHS. IIpoToHbI 1
HEHTPOHbI. DHEPrHs CBs3H aTOMHBIX A/CP. Snepubie peakiuu. JlejaeHne aaep
ypaHna. SliepHblii peaKTop. TepMosiiepHbIe peaKI|H.
6 1,2
JIaboparopHbie pabOThI 2
[TpakTHdyecKue 3aHsTHs.
Ctpoenue aToma. [1ocTynaTh! bopa.
SlnepHble peaKivu. 4
KoHTpoJibHbIe padOThI
CamocTosTeNnbHas paboTa oOyuatommxces: [lonyuenue pajtoakTHBHEIX H30TOIIOB
Y UX IPUMEHCHHE. 8
3. DjieMeHThI TEOPHH OTHOCHTEIbHOCTH 6
CozepxaHue y4eOHOro MaTepuaa:
[IpyHIAIT OTHOCHTEJILHOCTH ditpmreiina. CKOpocTh CBETa B BaKyyME Kak 4 2




npeaciibHas CKOpOCTb nepeaavu curHaja. CBSI3b MEXKY Maccou U 31-1epmeﬁ.

JlaGopatopHble paboThl 2

[IpaKTHYECKHE 3aHATH

KoHTpoJIbHBIE pabOThI 1

CamocTosTepHas paboTa 00yaromuXCs: OTHOCUTEIBHOCTH BPEMECHH.

3aMeJICHHE BPEMEHHU. 8

Bcero: 300




3. YCJIOBUSA PEAJIM3ALINH VUYEBHOM JUCIUTIIMHBI

3.1. TpeGoBaHHs K MHHHMAJIbHOMY MaTepHAaIbHO-TEXHHYECKOMY o0ecnevYeHuI0
Peanun3zanus y4eOHOM AUCIUIIIHHBI TpeOyeT HaTH4Hs y4eOHOro xaOuHeTa GU3UKH; MACTEPCKUX
; nabopaTopui

OGopy0BaHue y4eOHOrO KaOUHEeTa: IEMOHCTPALMOHHOC MO paszzenam.
TexHuueckue CpeicTBA OOyYeHHs: HOYTOYK, MPOCKTOP. SKpaH, HabOp JIEMOHCTPAIIHOHHbIX
(HIEMOB 110 paszziesiam.

O6opyI0BaHHe MACTEPCKOH H pabouMX MECT MACTEPCKO:

O6opyoBaHue 1ad0paTopuH U paboumrx MecT 1abopaTOpHu:

3.2. UndopmannoHHoe odecnedeHue 00y4eHHs

IlepeveHb pEKOMEHIYeMBbIX yuebubIx m3lanuii, MnTepHeT-pecypcos, JOTIOJIHHTETbHOM
JIMTePaTyPbl

OCHOBHBIE UCTOYHHUKHU:

OCHOBHBIE UCTOYHHMKHU:

1. Msxumes I'.5. ®msuka 10 kacc : y9eOHUK 1Id 0611e00pa3oBar. YUpPEKICHUH: 0a30BbIi
# ipou. yposern/ I'.51. MsKHIIEB , B.B. byxosues, H.H. Cotckuit; IO pex.
B.U.Huxonacsa, H.A.IlapdenTbeBoit.—18-¢ u3a.- M. IIpocsemenue, 2009.-366¢. : ui1. —
ISBN 978-5-09-021137-6.

5 Msxumes .8, ®usuka 11 kiace : yueOHUK 1A 0611e00pa3oBart. YUpeKICHHIL: ©a30BbIH
u pou. yposenu/ [.51. Maxuiues , B.b. Byxosies, B.M.Hapyrun; nox pei.
B.U.Huxonaesa, H.A.IlapbentneBoit.—18-e n3z.- M. [IpocBelueHue, 2009.-399c.,[4].
. — (Kraccuuecknit kype).-ISBN 978-5-09-021739-2.

3. Camoiinenko [LU., Ceprees A.B.Co0pHuK 337124 1 BOIPOCOB 11O dusuke : yued. mocodue
JUIs CTyd. oOpasoBaT. YUPEeXICHHH CPeL. npod. oOpasoBaHus / [1.11.CamOiJIEHKO,
A.B.CepreeB. — 11-e u3a., CTCPCOTHIL. — M. : M3naTenbcKuil HEHTP «AKaAeMHsD,
2012. — 176 c. ISBN 978-5-4468-0603-4.

4. Povkesmu . ATl Omsuka. 3agausuk. 10-11 K. nocobue anasg 001EeoOpa3zoBar.
yupexaenuit / A.Il. PpIMKeBAY. — 9-e 3., crepeoturt. — M. :Jlpoda . 2011. - 188, [4] c.
- w1, —(3agaunnku «Ipode). ISBN 5-7107-9217-9

JIOMOIHATENBHBIC HCTOYHUKH:
ITporpaMMHPOBAHHBIC 3aJaHUS 110 buzuke
PasaTousbIi Marepual o BCeM TEMaM.

4. KOHTPOJIb 1 OIIEHKA PE3VJHLTATOB OCBOEHMSI YUYEBHOM
JACUUITJIMHDBI

KonTpoas H OIIEHKA pE3yJIbTaTOB OCBOEHHUs YyueOHOH JIUCLHMILIMHBL OCYIIECTBIIACTCH
npernoaBarelieM B Iporecce IIPOBEJCHHS TPAKTHYECKHUX 3aHSTUM W J1a00OPaTOPHBIX pabor,
TeCTUPOBAHUS, & TAKXKE BBIMOTHCHHUA 00yYaroIUMUCS WHIUBHIYJIBHBIX 3aJlaHul, TMPOEKTOB,
HCClIeIOBaHUM.

Pe3ysibTaThbl 00y4eHHUs @®opMbI 1 METO/IbI KOHTPOJIs H
(ocBOEHHBIE YMEHHSL, YCBOCHHbIE 3HAHMA) OlIEHKH Pe3yJIbTaTOB 00y4eHUs
T v, ¢MBICJ MOHATHIL: pU3NUECKOe SBJICHUE, ) 3auer, b pepeHINPOBAHHBIA 3a4ET.

]




[UIIOTE3a, 3aKOH, TeOpHs, BEIIECTBO,
B3aUMOICHCTBHE, JEKTPOMArHuTHOE 10JIC,
BOJIHA, POTOH, aTOM, aTOMHOE AP0,
MOHHU3UPYIOIIME H3TyUeHHUS, IUIAHETA, 3BE3/1a,
rajJakTUKa, BeeaeHHas;,

v/ cMblca QU3HYECKHX BEJTHYHH: CKOPOCTb,
yCKOpeHHe, Macca, CHIIa, HMITYIIbC, paborta,
MexaHnueckas DHeprus, BHyTPEHHSSA SHEPIUs,
a0COIIIOTHAS TEMIIEpaTypa, CpeaHss
KUHEeTHUEeCKas SHEPrHs JacTHIl BEIECTBa,
KOJIMYECTBO TEILIOTHI, HIeMEHTapHBIH
HIEKTPUUECKUH 3aps;

v cMblc GU3HIECKHX 3AKOHOB KJIACCHYECKON
MeXaHUKH, BCEMUPHOIO TATOTEHU,
COXpaHEHHs SHEPTHHU, UMITYIIbca !
3JIEKTPUYECKOTO 3apsijia, TEPMOIMHAMHUKH,
HIEKTPOMArHUTHON HHIYKIWH, doTorpdexra;

v/ BKJIAJl POCCHIICKHX H 3apy0ekKHBIX yIeHBIX,
OKa3aBIIMX HauOOJIbIIee BIMSHUE HA PA3BUTUC
GU3NKH;

v ONHCHIBATH U 00BLACHATH pH3HYeCKHe ABICHHA
1 CBOIICTBA TeJI: JBIKCHHE HEOECHBIX TET U
VMICKYCCTBEHHBIX CITyTHHKOB 3eMIIH; CBOMCTBA
ra3oB, )KUIKOCTEH ¥ TBEPIBIX TEIL,
3JIEKTPOMATHUTHYIO HHTYKLHIO,
pacrpOCTPaHEHHE HICKTPOMArHUTHBIX BOJIH;
BOJTHOBBIE CBOMCTBA CBETA; U3TyICHUC U
OrTIOMIeHHe cBeTa aToMOM; HoTOdDHEKT;

v OTJHYATH TUIIOTE3BI OT HAYYHBIX TEOPUH;

v penathb BbIBO/IbI Ha OCHOBE
JKCIIEpPUMEHTAIbHbIX JaHHBIX;

v/ NpUBOIAMTH NPHMEPBI, NOKA3bIBAIOMIHE, TO:
HaOJIIO/IEHUS ¥ DKCIIEPUMEHT SIBJIIOTCS
OCHOBOI JUTSI BBIBIDKEHHS THIIOTE3 U TEOPHH,
[103BOJISIOT IIPOBEPUTH KCTUHHOCTH
TEOPETHYECKUX BBIBOJIOB; (H3HYECKas TEOPHs
JaeT BO3MOJKHOCTD O0BICHATH H3BECTHDIC
SBJICHUS] IPUPO/ILI U HAYUHbBIE (aKThL,
TIpe/ICKa3bIBaTh €llle HEH3BECTHBIC ABICHHS,

v/ NpUBOAHTHL MPHMEPHI NMPAKTHYECKOT0
HCI0Ib30BAHAS PU3HIECKHX 3HAHUI!
33KOHOB MEXAHUKHU, TEPMOJIMHAMHMKH 1
3IeKTPOMHAMUKHU B SHEPreTUKE, pasnaHbIX
BHJIOB 3JIEKTPOMATHUTHBIX H3JTy4CHHH JUIA
pa3BUTUsA PAJIUO U TeJeKOMMYHHUKALMH,




KBaHTOBOH (U3UKH B CO31aHUH SICPHOH
SHEPIreTUKH, J1a3ePOB;

v/ BOCHPHHHMATH H HA OCHOBE MOJIyIeHHbIX
3HAHHI CAMOCTONITEILHO OLICHHBATH
HHPOPMALHUIO, COJIEPAKALIYIOCS B COOOIIEHUAX
CMMU, UntepHeTe, HAYYHO-MOMYISPHBIX
CTaThsIX.

v/ [pPHMEHSATH MOJIy4eHHbIe SHAHHS /s
pemenus GH3HYECKHUX 3214 1Y U3YHCHIH
u3MKH KaK IPOUIBHOTO y4eOHOro
npeaMeTa;

e  ompeleaATh XapakTep GUMIECKOro mponecca
1o rpaduKy, Tadnuue, Gopmye;

e u3MepATH pad GU3UUCCKUX BEIMINH,
TIPEJICTABIISS Pe3yIbTaThl U3MEPEHHH C y4ETOM
FX TIOIPEIIHOCTEH;

HCII0JIL30BATH NPHOOpeTeHHbIe SHAHUS H
yMeHHS B IPAKTHYECKOii 1eATEILHOCTH H
M0BCeIHEeBHOM KU3HH!

e Ul oOecreueHus 0e30MacCHOCTH
JKH3HEIEATEIIBHOCTH B IIPOLIECCE
MCITOJIb30BaHUS TPAHCIIOPTHBIX CPENICTB,
OBITOBBIX JIEKTPOIPUOOPOB, CPEACTB paiuo- U
TEJIEKOMMYHUKAIIMOHHOHN CBSA3H,

e OIICHKY BJIMSTHHS HA OPraHKU3M 4€JI0BEeKa 1
Jpyrue OPraHu3Mbl 3arpsa3HEHNS OKpYy’KaroLen
Cpelbl;

e  PAIMOHAIBHOTO MPUPOJONOIB30BAHUA 1
3QIIUTHI OKPYKaIOLIEH Cpe/ibl.




PELEH3WSI

Ha pabouylo nporpamMmmy 06111e06pa30BaTeNbHON IUCLMIIIHHbI
«PU3HKA
pa3paboTaHHYIO CTAPLIMM NPENO/1aBATEIEM KUTII Bal'Y Mowuceesoit JI.W.
JUISE CHEMHATILHOCTH CPEJIHEr0 NPO(eCcCHOHATILHOTO oOpazoBaHus
TeXHHYECKOro npoQuis
13.02.1 1. «TexnmuecKkast DKCIIyaTaimsi H 00y RHBANMC HICKTPHICCROTO "
HICKTPOMEXAHHUECKOT0 0H0pyoBalish

Yabouast [porpamMa JIMCHUITITUHDBI «Du3UKa» ABIACTCS YACThIO NMPOrPAMMDI MNOATOTOBKH
ClrieMaliMcToB CpeJiHero 3BEHA B OpraHu3alusiax CIIO u cocraplieHa Ha OCHOBE llpklMCpllOﬁ
NnporpamMmmbl 06U1€06p'd30BaT€IIbHOi/’I JINCUUITJIMHBI «Puzukan A ﬂpO(l)GCCHOHaﬂbelX

()6])2130BZX']’€IIbelX Opl“al'll/‘l?;'dLll/lI\;L peKOMGHILOBaHHOld (DeﬂepaﬂbelM FOC)’IL&]‘JCTBCI-HI[)IM
ABTOHOMHDBIM YUPCIKICHUCM (<(Dell€paﬂbl'{blﬁ MUHCTUTYT pa3sBUTHA 06pa3013a1—m;1>>.

»aGouas porpaMma 1anHoii IMCLMILTHHBL COACPAUT MAcnopt. CTPYKTYPY M COAEpKalue,
YCAOBUY PEAIM3allMH, KOHTPOJIb M OLCHKY KauecTsa OCBOEHMSI AMCIMITIHHBL «DH3HKY.

3 cTpyKTYpE M COJIEPIKAHHH POrPAMMDbI 4ETKO ONpeeleHbl Pa3Iesibl, TEMbI M COJCPAAINC
yueGHOro MaTepHala, OTpaKeHa Opranu3ais MTOrOBOTO KOHTPOJIsl, MIOKA3aHO PACIpe/IC/ICHHEC
yueOHbIX YacoB 10 pas/ieslamM 1 TeMaM JIMCLMIIIMHDIL.

B nporpamme 3aj10Ke bl TpedoBatus K 6a30BOMY YPOBHIO [TPAKTHUECKOIO OBJIA/ICHHA
HABLIKAMH 110 fanHoMy Tipeamery. ITpeanaraemas nporpaMma BKIO4act OCHOBHbBIE CBEJICHHsI U3
Beex pas/elioB (M3MKH, KOTOPbIE pacLInpsIoT, yri1y6si0T 1 06001aloT panee nojy eHHbIC
SHANMA M3 Kypea (PH3UKH OCHOBHOM LIKOJIBL. Kpome 9Toro, AanHas nporpamma rnossojact
HOBHAKOMUTD CTYIEHTOB C BaKHEHIIMMH (PU3HUECKUMH TCOPHIMA. WIESIMM HAYUYHO KapTHHDI
MHpPa 1 N0JIBECTH MX K BAKHEHLUIMM METOAONOTHHCCKUM 1 MHUPOBO33PEHUECKMM BbIBOJIAM.

>abouas porpamma KOHKPETH3HPYET COOTBETCTBYIOLIMI 00pa30BATENbHbIH CTAHAAPT C YUETOM
HEOBXOMMMBIX TpeOOBaH i K €€ NOCTPOCHHUIO, YHHTLIBACT BO3MOKHOCTH METOAHYECKOTO,
HH(POPMALMOHHOTO, TEXHHYECKOTO obecreueHus yueGHOro npoiecea, yposetb NoAroToBKH
CTYICHTOB, OTPaKACT CHEUnPUKyY o0yueHHs B JaHHOH o0OpazoBaTe/lbHON Opraiu3aiiin 1
PEKOMEHJLYETCsl TIPH W3YUCHHH (PU3HUKH.
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