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PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

TEOPU S KOJIEBAHUI
Hamnpasnenue noaroToBku [1] 12.03.05 JlazepHast TeXHHUKA U JIa3e€pPHBIC
(cenuanbHOCTD) TEXHOJIOTHH
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AHHOTALMS

Kypc cBsa3biBaeT ¢yHIaMeHTalbHbIE 3HAHUS, MOJYYCHHBIE CTyIEHTAMU II0 MaTeMaTHKEe U
¢u3nke Ha MIIAQIIMX Kypcax C HM3yYE€HHEM OCHOBHBIX KypCOB TIO CHEIHMaIH3alusM Kadeapbl:
«KBanToBast panmnopusuka» , «ATOMHas M MOJIEKYJSIpHAs CIEKTPOCKOMUs», «MeToabl jazepHON
JTUarHOCTUKM» W ApPYTux. 3HaHHE Kypca oOecrieuuBaeT riayOokoe MOHMMaHHE (DU3MKHU JIa3epoB Kak
MHOTOMEpPHBIX Kosle0aTenbHbIX ONTHYEeCKUX cucreM. Kypc moakperuisercss AByMms KadeapalbHbIMU
(bU3NYEeCKUMHU MPAKTUKyMaMU — 10 (U3NYECKOM ONTHUKE U 1O (PU3UKE JIa3€pOB.

1. LEJIU U 3ATAYA OCBOEHUS YYEBHOM JUCHUITIIUHBI

LensamMu ocBoeHust yuyeOHOM nmuctumianHbl «Teopust KoseOaHUN» SBIAIOTCA H3Y4YEHHUE
pa3NIUYHBIX KoJIeOATENbHBIX MPOIECCOB B IMPHUPOJE, BBIABICHUS HMX (PYyHAAMEHTAIbHBIX MPUYHH,
Kiaccu(uKanusi, 3HAKOMCTBO C OCHOBHBIMH TEOPETHYECKMMHM METOJaMH OIHMCAHUs M pacyera
rapaMmeTpoB KoseOaTesIbHbIX cucTeM. PaccMaTpuBarOTCsl MEXaHUUECKHUE U DJIEKTPUUECKHE KOJIeOaHMs,
KoJie0aHus B ONTUKE U B Ja3epHON (U3HKE.

2. MECTO YYEBHOH JIJUCIIUILJIMHBI B CTPYKTYPE OOII BO

Kypc cBsi3bIBaeT (QyHIamMeHTaNbHbIE 3HAHUA, MOJYYEHHBIE CTYIACHTaMHU MO MaTeMaTHKE U
¢bu3Mke Ha MIAANIMX KypcaX C HU3YYEHHEM OCHOBHBIX KypCOB IO CHEHUalIu3alusM Kadeapbl:
«KBanrToBast paguopusnka» , «ATOMHas W MOJEKYJspHas CHEKTPOCKOMus», «MeTonabl JiazepHOH
JMAarHOCTHKM» U JIpyTruxX. 3HaHUEe Kypca oOecreuuBaeT IiyO0oKoe MOHUMaHuEe (U3UKHU JIa3epoOB Kak
MHOTOMEpPHBIX KoJIeOaTelnbHbIX ONTHYECKUX cucTteM. Kypc moakperuisercss AByMs KadeapalbHBIMU

(GU3NIECKUMHU TPAKTUKYMaMH — TI0 (PU3NUECKOI ONTHKE U 10 (PU3UKE JIa3epOB.

3. OOPMUPYEMBIE KOMIIETEHIIUU U ITNTAHUPYEMBIE PE3YJ/IBTATbBI
OBYYEHUA

YHuBepcanpHbie U(1n) obmenpodeccuoHalbHbIe KOMIIETEHIUH:

I KO,[[ N HAUMCHOBAHHEC KOMIICTCHIIMHN | KOI[ U HAMMCHOBAHNC MHAHWKATOpAa JOCTHIKCHUSA KOMIICTCHIIUH

[IpodeccnonanpHble KOMIIETEHIIMM B COOTBECTBHHM C 3a7adyaMu M 0OBbekTamu (00JIacTIMHU
3HaHUI ) TPOPECCUOHATILHOM JIEATEIILHOCTH:

3agaua O0BeKT WM Kox v HanmenoBanue Kox n HanmeHnoBanue

npogeccuoHaIbLHOM 00J1aCTh 3HAHUSA npo¢eccCuoHAIBLHOM HHAUKATOPA

nesteabnocTu (311]1) KOMIIETEHIINH MOCTHKEHUS
OcHoBaHue npogeccHOHATbHOM
(mpodeccuoHANBLHBIN KOMIIeTEeHI[U U

cranaapt-I1C, ananu3
ONbITA)

Hay4YHO-HCCIIe0BATEIbCKOM

AHanu3 1ocTaBiIeHHON
3aJIa4d UCCIICIOBAHUM B
00J1acTH Ta3epHOM
TEXHUKH U JIA3€PHBIX

MPOIECCHI
B3aNMOJICHCTBHS
JIa3€pHOTO
W3JIYYEHHS C

ITIK-1 [1] - CriocobeH k
MaTeMaTHYECCKOMY
MO/JICIIMPOBAHUIO
MIPOIIECCOB M 0OBEKTOB

3-1IK-1[1] - 3Hath
BO3MOXKHOCTH
CTaH/IapPTHBIX MTaKETOB
ABTOMATHU3UPOBAHHOTO




TEXHOJIOT U ;-
MaTeMaTH4eCKOe
MOJIEJIMPOBAHUE
MIPOIIECCOB M OOHEKTOB
Ha 0a3e cTaHIapTHBIX
MMaKeTOB
ABTOMAaTU3UPOBAHHOTO
MPOEKTUPOBAHUSA U
HCCIIEJOBaHUIA,
pa3paboTka mporpamm u
HX OTJIEIbHBIX OJIOKOB,
OTJIaJIKa U HACTPOUKA
JUTSL pelleHus 3a1a4
JA3€pPHON TEXHUKH U
Ja3€pPHBIX TEXHOJIOTHIA;
MPOBEJICHUE
SKCIEPUMEHTAIIbHBIX
HUCCIIEIOBAaHUN
B3aMMO/JICVCTBUS
JIA3€PHOr0 U3JIYUYEHUS C
BEIIECTBOM; IIPOBEACHUE

BEILIECTBOM,
BKJIIOYAst
OMOJIOTHYECKUE
00BEKTHI; JTa3epHbIE
puOOPHI, CUCTEMBI
U TEXHOJIOTHH
Pa3IMYHOTO
Ha3HAYECHUS,
TIPOIIECCHI
reHepalu,
yCHUIICHUS,
MOTYJISIIIAH,
pacmpocTpaHeHUS
Y JICTEKTHPOBAHHUS
Ja3epHOTO
U3ITyYCHUS;
MPOrpaMMHOE
obecrieueHue U
KOMIIBIOTEPHOE
MOJICJTUPOBAHUE B
Ja3epHON TEXHUKE U

JIa3€PHOM TEXHUKHU U
TEXHOJIOTuil Ha 6a3e
CTaHJapPTHBIX MMAKETOB
aBTOMATU3HPOBAHHOTO
MPOEKTUPOBAHUS U
CaMOCTOSITEIHHO
pa3paboTaHHBIX
IPOTPaMMHBIX
MPOJIYKTOB

OcHosanue:
[IpodeccuonanbHbIi
crangapt: 29.004,
40.011

MPOEKTUPOBAHUS TIPH
MaTeMaTHIeCKOM
MOJICJIUPOBAHUU
00BEKTOB J1a3epHOMI
TEXHUKH U TEXHOJIOTHIA.;
V-TIK-1[1] - YmeTs
peuaTb THTUYHbBIE
MaTeMaTHYECKHUE 3aa9u
Ha 0a3ze cTaHAapTHBIX
MaKEeTOB
ABTOMAaTHU3UPOBAHHOTO
MIPOCKTUPOBAHUS;
B-IIK-1[1] - Bnanetrs
HaBBIKaMU
CaMOCTOATEIbHON
pa3paboTKu mporpamm
IpU MaTEMaTHYEeCKOM
MOJICIUPOBAHUHT
MPOIECCOB U OOBEKTOB
JIA3€pPHON TEXHUKHU U
TEXHOJIOTHI

U3MEPEHUH 1O JIa3ePHBIX

3aJlaHHBIM METOJIUKAM C | TEXHOJOTHSX.

BBIOOPOM TEXHUYECKUX

CpeAcTB U 00paboTKOH

pe3yJIbTaToB;

COCTaBJICHUE OIIMCAHUM

MIPOBOJUMBIX

HCCIEN0BaHUN U

pa3zpabaThiBaEMBbIX

IIPOEKTOB;

OCYIIECTBIICHUE

HaaJlKi, HaCTPOIKH,

FOCTUPOBKH U ONIBITHOM

IIPOBEPKH J1a3EPHBIX

prOOPOB U JIa3epHBIX

TEXHOJIOTMYECKHUX

CHUCTEM;

AHanu3 nocTaBJIeHHON IIPOLECCHI [TK-2 [1] - Crocoben k| 3-TTK-2[1] - 3Hath
3aJla4M UCCIIEeI0BaHUM B | B3aMMOJECHCTBUS IIPOBEJICHUIO U3MEPEHHUN | OCHOBBI

o0ractu 1a3epHoOi Ja3epHOT0 U MCCIIeZIOBAHUS ANEKTPOTEXHUKU U
TE€XHUKH U Ja3epHbIX M3ITyUYEHUS C pa3aMyYHbIX OOBEKTOB MO | 3JEKTPOHUKU, OCHOBBI
TEXHOJIOTHiA;- BEIIECTBOM, 3aJJaHHOM METOJINKE TEOpPUU CUTHAJIOB,
MaTeMaTH4eCKoe BKJItOYast OCHOBHBIE (pr3HUecKue
MOJIETTUPOBAHUE OHnoJoruvecKue OcnosaHue: METO/Ibl U3MEPEHU U
MpoIeccOB ¥ 00BEKTOB | 00BEKTHI; azepHbie | [IpodeccrnonambHbIi UCCJIEJIOBAaHUM B

Ha 0a3e CTaHIapPTHBIX puOOpHI, cucTeMbl | ctanmapt: 29.004, obyactu

MAaKeTOB Y TEXHOJIOTUU 40.011 npodeccuoHaIbHON
ABTOMATHU3HPOBAHHOTO | PA3IMYHOTO NESITEIbHOCTH.
MPOEKTUPOBAHUSA U Ha3HAYECHUS; V-TIIK-2[1] - YmeTh
HCCIIEeIOBaHUH, MIPOILIECCHI BBIOUpATH U
pa3paboTKa IporpaMM U | F€HEepaluu, UCIOJIb30BaTh




HUX OTOENIbHBIX OJIOKOB,
OTJIaJIKa U HACTPOUKA
JUTSL pelleHus 3a/1a4
JA3€pPHON TEXHUKH U
Ja3€pPHBIX TEXHOJIOTHIA;
MIPOBEACHUE
AKCIIEPUMEHTAIIbHBIX
HUCCIIEIOBAaHUN
B3aUMOJEICTBUSA
JIA3€PHOTO UBITYYCHHS C
BEILIECTBOM; POBEJICHUE
U3MEPEHUH 1O
3a/IaHHBIM METOAMKAM C
BBIOOPOM TEXHHUECKHUX
CpeAcTB U 00paboTKOH
pe3yIbTaTOB;
COCTaBJICHUE ONHUCAHUM
MIPOBOIUMBIX
HCCIIEIOBAHUM U
pa3zpabaThIBa€MBbIX
MIPOEKTOB;
OCYIIIECTBIICHUE
HaJaJKu, HAaCTPOUKH,
FOCTUPOBKH U ONIBITHOM
MIPOBEPKU JIa3E€PHBIX
MPUOOPOB U JIA3EPHBIX
TEXHOJIOTHYECKHUX
CHUCTEM;

AHanu3 nocTaBJIeHHON
3a7a41 UCCIEAOBAHUN B
00J1acTH Ja3epHon
TEXHUKH U JIA3€PHBIX
TEXHOJIOTHI;-
MaTeMaTH4eCKOe
MOJEJIIMPOBAHUE
MPOIIECCOB B OOHEKTOB
Ha 6a3e cTaHJapTHBIX
MaKeTOB
aBTOMAaTU3UPOBAHHOIO
MIPOCKTUPOBAHUS U
HCCIEIOBAHMMH,
pa3paboTka mporpaMm u
WX OTAETBHBIX OJIOKOB,
OTJIaJIKa U HACTPOMKa
JUISL peLeHus 3a/1a4
JA3€PHON TEXHUKH U
Ja3€pHBIX TEXHOJIOTHIA;
MIPOBEACHUE
SKCIEPUMEHTAIIbHBIX
HCCIICIOBAHUI
B3aUMOJICUCTBUS
JIA3€PHOTO UBITYUYCHHUSI C

YCUJIEHUS,
MOYJIALINY,
pacmpocTpaHeHUS
n JIGTGKTI/IpOBaHI/ISI
Ja3epHOT0
H3Iy4YECHHUS;
MPOrpaMMHOE
o0ecrieyeHne u
KOMIIBIOTEPHOE
MOJICJTUPOBAHUE B
Ja3epHON TEXHUKE U
Ja3ePHBIX
TEXHOJIOTHSIX.

MIPOLIECCHI
B3aMMOJICHCTBHS
Ja3epHOT0
U3ITyYeHUS C
BEIIIECTBOM,
BKJIIOUAst
OMOoJIOTHYEeCKue
00BEKTHI; J1Ta3epHbIE
npuOOPHI, CUCTEMBI
U TEXHOJIOTUH
Pa3IMYHOTO
Ha3HAYCHUS,
MIPOIIECCHI
reHepaIum,
yCHUIIeHUS,
MOTYJISIIIHH,
pacmipocTpaHeHHs
U JICTEKTUPOBAHHUSI
JIa3epHOTO
U3ITyYCHUS;
MIporpaMMHOE
obecrcueHue U
KOMIThIOTEPHOE
MOJICTTMPOBAHUE B

ITIK-3 [1] - CriocobeH k
HajaJake, HaCTpOMKe,
IOCTUPOBKE U OIBITHOM
poBepke NpuOOpPoB U
cUCcTEM

Ocnosanue:
[TpodeccuonanbHbIi
crangapt: 29.004,
40.011

COOTBETCTBYIOIIINE
pecypcsl u
obopyaoBaHue AJs
MIPOBEIEHUS
WCCIIEIOBAHUM U
U3MEPEHU
B-TIK-2[1] - Bnanets
METOJaMH U TIpUeMaMHu
MCCJIEI0BAHMM, a TaKXKe
HaBbIKAMHU HW3MEpPEHUHN
10 33JaHHOM METOUKE
B 00J1aCTH
npoecCuOHaTbHOM
JeSITeIbHOCTH

3-T1IK-3[1] - 3HaTh
OCHOBBI TEOPHUH
U3MEPEHU, OCHOBBI
paboThl ¢
U3MEPUTEIILHON
armaparypou, OCHOBBI
ONTUKO-(U3UUECKUX
W3MEPEHUI; ;
V-IIK-3[1] - YmeTh -
II0JIB30BATHCS
OCHOBHBIMH
U3MEPUTEITLHBIMU U
CEpPBUCHBIMU
npubopamMu -
IOCTUPOBATh ONTHYECKUE
YCTaHOBKH ;
B-I1K-3[1] - Bragets
METO/aMH U IPUEMaMHU
HaJaJKu, HAaCTPOUKH,
FOCTUPOBKH U ONBITHOU
IPOBEPKHU MPUOOPOB U
CUCTEM.




BELIECTBOM; ITPOBEJICHUE
M3MEPEHUH 1O
3aJJaHHBIM METOJIMKaM C
BBIOOPOM TEXHUYECKUX
CpeAcTB U 00paboTKOH
PE3yNbTaTOB;
COCTaBJIEHUE OITMCAHUU
MIPOBOTUMBIX
HCCIIEN0BaHUN U
pa3zpabaThIiBaeMBbIX
IIPOEKTOB;
OCYIIECTBIICHUE
HaJIaJIKu, HACTPOUKH,
FOCTUPOBKH U ONIBITHOM
IIPOBEPKH J1a3€PHBIX
MPUOOPOB U JIA3EPHBIX
TEXHOJIOTMYECKHUX
CHUCTEM;

JIA3€PHOUN TEXHUKE U
JIa3epHBIX
TEXHOJIOTHSIX.

IIPOEKTHO-KOHCTPYKTOPCKUI

AHanm3 noCTaBJICHHON
MIPOEKTHOM 3aJ]a4M B
oOractu na3zepHO
TEXHUKHU U JIA3€PHBIX
TEXHOJIOTH; y4acTHE B
pa3paboTke
(yHKIMOHAJIBHBIX U
CTPYKTYPHBIX CXEM Ha
YpOBHE Y3JI0B U
3JIEMEHTOB JIA3€PHBIX
CHCTEM M TEXHOJIOTUH
10 33JJaHHBIM
TEXHUYECKUM
TpeOOBaHUM; pacyer,
MIPOCKTUPOBAHUE U
KOHCTPYHPOBAHUE B
COOTBETCTBUU C
TEXHUYECKUM 3a/IaHHEM
TUTIOBBIX CUCTEM,
pubopoB, AeTanei u
y3JI0B JIa3€PHBIX CUCTEM
Y TEXHOJIOTUM Ha
CXEMOTEXHUYECKOM U
3JI€EMEHTHOM YPOBHSIX;
paspaboTka u
COCTaBJICHUE OTIECIbHBIX
BHI0B TCXHHUYECKOM
JOKyMEHTAIMU Ha
MPOEKTHI, UX JIIEMEHTHI
1 cOOpOYHBIE €IUHUIIBI,
y4acTHe B MOHTaXe,
cOopke (FOCTHPOBKE),
WCIIBITAHUSX U C/Iaue B

pa3paboTka
Ja3epHBIX
npuOOPOB, CUCTEM
U TEXHOJIOTUH
pa3IuyHOTO
Ha3HAYCHHUS;
sJIeMEHTHas 0a3a
J1a3epHOM TEXHUKH,
TEXHOJIOTHH,
CHUCTEM YIPABICHUS
Y TpaHCTIOpTa
J1a3epHOTO
W3ITyYCHUS

IT1K-4 [1] - Crocoben k
aHalu3y, pacyery,
MIPOSKTUPOBAHHIO H
KOHCTPYUPOBAHUIO B
COOTBETCTBHUH C
TEXHHUUYECKUM 33JIaHUEM
TUTIOBBIX CHCTEM,
npubOpoOB, AeTanei u
y3JI0B Ha
CXEMOTEXHUYECKOM U
AJIEMEHTHOM YPOBHSX

Ocnosanue:
[TpodeccrnonanbHbIM
crangapt: 29.004,
40.038

3-1IK-4[1] - 3naTh
npaBuiia pa3paboTKH
IPOEKTHOM U paboueit
TEXHUYECKOH
JIOKYMEHTalluH,
npasuiia opopmieHus
KOHCTPYKTOPCKOM
JIOKyMEHTAu1
MPUHITUTIBEI U METOIBI
pacuera u
IPOEKTHPOBAHUS
JIeTaJlel U y3JI0B
puOOpPOB U YCTAaHOBOK
B COOTBETCTBUU C
TEXHUYECKUM 3aJaHUEM.

;
V-TIK-4[1] - YmeTh
aHaJIM3UPOBATh
TEXHUYECKHE
TpeOoBaHus,
NpeabsBIsieMbIe K
pa3pabaTbIBa€MbIM
y3J1aM U 2JIeMEHTaM
paccUUTHIBATh U
POEKTHPOBATH JCTAIN
U y371bl IPUOOPOB U
YCTaHOBOK,
pa3pabaTbIBaTh NPOCKTHI
TEXHUYECKUX ONMCAHUI
YCTaHOBOK U MPUOOPOB,
IPOBOJTUTH
KOHLIENITYaIbHYIO U
IPOEKTHYIO IPOPAOOTKY




IKCILTYaTaIuio
OTIBITHBIX 00PAa3IOB
Ja3epHON TEXHUKH U
O0TpabOTKE JIIEMEHTOB U
ATaroB MPOIIECCOB
JIA3€PHBIX TEXHOJIOTHI

AHanu3 NocTaBICHHON
MPOEKTHOM 3a/1a4u B
00J1acTH Ja3epHOn
TEXHHUKH H JIa3€PHBIX
TEXHOJIOTHI; y4acTHE B
pa3zpaboTke
(YHKIIMOHATIBHBIX U
CTPYKTYPHBIX CXEM Ha
YPOBHE Y3JIOB U
AJIEMEHTOB JIA3€PHBIX
CUCTEM U TEXHOJIOTUI
T10 33JJaHHBIM
TEXHUYECKUM
TpeOOBaHUAM; pacyeT,
MIPOEKTUPOBAHHE U
KOHCTPYHPOBAHUE B
COOTBETCTBUHU C
TEXHUYECKUM 3a/IaHHEM
TUTIOBBIX CHUCTEM,
MpuOOpPOB, JAeTaNICh U
y3JI0B JIa3€PHBIX CUCTEM
Y TEXHOJIOTHI Ha
CXEMOTEXHUYECKOM U
3JIEMEHTHOM YPOBHSIX;
pa3paboTka u
COCTaBJICHUE OTICITBHBIX
BUJIOB TEXHHUYECKOI
JIOKyMEHTAIIMU Ha

pa3paboTka
JIa3epHBIX
npubOpOB, CUCTEM
Y TEXHOJIOTHIA
pa3IMyHOro
Ha3HAYCHMUS,;
slieMeHTHas 6a3za
JIa3€pHON TEXHUKH,
TEXHOJIOTHUH,
CHUCTEM yTPABJICHUS
Y TpaHCHOpTa
JIa3epHOTO
U3IIyYeHUS

ITIK-5 [1] - CriocobeH k
YYaCTHIO B MOHTAXE,
HaJIaJIKE HACTPOMKE,
IOCTHPOBKE,
UCIIBITAHUSX, CJIaue B
IKCILTYaTaIUIO
OTIBITHBIX 00PAa3IIOB,
CEPBUCHOM
00CTy>KUBaHUU U
PEMOHTE TEXHUKH

Ocnosanue:
[TpodeccrnonanbHbIM
crangapt: 29.002,
40.038

TUIIOBBIX CUCTEM,
puOOPOB, AeTaANICH U
y3J10B Ha
CXEMOTEXHUYECKOM U
9JIEMEHTHOM YPOBHSX ;
B-TIK-4[1] - Bmanets
METOJIaMH aHau3a U
pacuera, HaBbIKAMU
KOHCTPYHPOBAHUS U
MIPOEKTUPOBAHMUSI B
COOTBETCTBUH C
TEXHUYECKUM 3aJJaHUEM
TUIIOBBIX CUCTEM,
MpuOOPOB, ACTANICH U
y3J10B Ha
CXEMOTEXHUYECKOM U
9JIEMEHTHOM YPOBHSIX,
METOJIaMU pacyeTa u
MPOEKTUPOBAHUS
JleTalield U y3JI0B
npuOOPOB U YCTAHOBOK
C HCIOJIb30BaHUEM
CTaHJIaPTHBIX CPEJICTB
aBTOMAaTHU3aINH
3-1IK-5[1] - 3nath
oO11ye NPUHIIMIIbI,
MpaBUia U METObI
JNEKTPUYECKUX U
ONTUKO(PHU3NUECKUX
WU3MEPEHU
V-IIK-5[1] - YmeTh
BbIOpaTh METO
MOHTa)Ka, HaJaJK1
HaCTPOWKH, FOCTUPOBKH,
UCTIBITAHUH OMBITHOTO
oOpasma paszpaborartb
CXeMy JJIsi MOHTaXka,
HAaCTPOWKH, FOCTUPOBKH,
VCIIBITAHUI
(dbopmynHpoBaTh U
000CHOBBIBaTh
TpeOOBaHUS K
HACTpOIiKe, Hala IKe,
IOCTUPOBKE U CJIa4€ B
IKCILTyaTaIuio
OTIBITHBIX 00Pa3I0B
TEXHUKH

B-TIK-5[1] - Bnanets
HaBBIKAMU MOHTaXka,
HaJaJKu, HaCTPOMKH,
IOCTUPOBKH U
IPOBEJCHUS




MIPOEKTHI, UX DJIEMEHTBI
1 COOpOYHBIC EAMHUIIBI,
ydacTue B MOHTaXe,
cOopke (FOCTUPOBKE),
WCTIBITAHUSX U CJIaYe B
JKCILTyaTaluIo
OTIBITHBIX 00Pa3IloB
JA3epPHON TEXHUKH U
0TpabOTKe DIIEMEHTOB U
3TaroB MPOLECCOB
Ja3epHBIX TEXHOJIOTHI
AHanm3 NoCTaBJICHHON
MPOEKTHOM 3a/1auu B
o0yacTu 1a3zepHO
TEXHHUKH U Ja3€PHBIX
TEXHOJIOTH; y4acTHE B
pa3paboTke
(YHKIIMOHATBHBIX U
CTPYKTYPHBIX CXE€M Ha
YpOBHE Y3JI0B U
3JIEMEHTOB JIA3E€PHBIX
CHCTEM M TEXHOJIOTUI
T0 33/IaHHBIM
TEXHHUYECKUM
TpeOOBaHUAIM; pacyer,
MIPOEKTUPOBAHUE U
KOHCTPYUpPOBaHUE B
COOTBETCTBUHU C
TEXHUYECKUM 33aJJaHUEM
THUTIOBBIX CHCTEM,
pubopoB, AeTanei u
y3JI0B JIa3€PHBIX CUCTEM
Y TEXHOJIOTUM Ha
CXEMOTEXHUYECKOM U
AJIEMEHTHOM YPOBHSIX;
pa3paboTka u
COCTaBJIEHUE OTIEIbHBIX
BHU0B TEXHHUYECKOM
JIOKYMEHTAIlUU Ha
MIPOEKTHI, HX DJIEMEHTBI
1 cOOpOYHBIE €IUHUIIBI,
ydacTue B MOHTaXe,
cOopke (FOCTUPOBKE),
WCTIBITAHUSX U CJIaYC B
IKCILTyaTaIuio
OTIBITHBIX 00Pa3I0B
Ja3epHON TEXHUKU U
OTpabOTKE JIIEMEHTOB U
JTaroB MPOLIECCOB
JIA3€PHBIX TEXHOJIOTHI

pa3paboTka
JIa3epHBIX
npuOOPOB, CUCTEM
Y T€XHOJIOTHI
pa3IuYHOTO
Ha3HAYEHUS;
aJIEMEHTHas 0asa
Ja3epHOM TEXHUKH,
TEXHOJIOTHH,
CUCTEM YHPABICHUS
Y TpaHCTIOpTa
JIa3epHOTO
W3ITyYCHUS

ITK-6 [1] - Cocoben
IIPOBOAMTH MTOBEPKY,
HaJIaJKy U pEeryIupoBKY
obopyaoBaHus,
HaCTPOUKY
IIPOIPaMMHBIX CPEJICTB,
UCIOJIb3YEMBIX JJIs1
pa3paboTKu,
IIPOU3BOJICTBA U
HACTPOUKU MPUOOPHOI
TEXHUKHU

OcHosanue:
[TpodeccrnonanbHbIit
crangapt: 29.004,
40.038

HUCIILITAaHUH.

3-TIK-6[1] - 3naTh
o01111e TPUHIIMIIBI,
MIpaBHJIA U METOBI
TIOBEPKH, HANAAKH H
PETyINPOBKA
o0opypoBaHus,
HaCTPOMKH
IPOTrPaMMHBIX CPEJCTB ;
V-IIK-6[1] - YmeTh
HOATOTaBINBATh
UCTIBITATEIbHOE
o0opysoBaHuE H
U3MEPUTENHEHYIO
amnmaparypy, BbIOpaTh
METO/I TOBEPKH,
HaJIaJIKu U PEryJIUPOBKH
o0opyI0BaHu,
HACTPOUKHU
IPOTPAMMHBIX CPEJICTB

;
B-TIK-6[1] - Bnanets
HaBBIKAMU
TECTUPOBAHUS
o0opypoBaHus,
HaCTPOMKH
POTPaMMHBIX CPEJICTB

4. BOCIHUATATEJIbHBIN IOTEHIUAJ JUCIIATLINHBI




Hampasnenus/uenun 3agaum Bocniutanus (koa) | BocrnuraTtenbHbIN NOTEHIIMAT TUCIUILUIMH
BOCITUTAHUS

S. CTPYKTYPA M COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Pa3nensl yueOHON AUCHUIUIMHBL, X 00BEM, CPOKH U3YUYEHUS U (POPMBI KOHTPOJIA:

Ne HaumenoBanmue
.1 pasnesa yueOHOM
AUCHUILTHHBI

Jlexnumn/ Ipaxkr.
(cemuHapsi )/
JlaGopaTopHble
padoThbl, yac.
O0s13aT. TeKymmii
KOHTPOJIb ((popma*,
HeJeJs )
MakcuMaJbHbIH
0aJu 3a pasgen™*
ATTecTanus
pa3nena (popma*,
HeJeJIs)
Nuaukaropsl
OCBOEHHSA
KOMOeTAHIIAIA

Henenn

6 Cemecmp

)
Y
"
o0
N
=
&

1 Yacrs 1 1-8 16/0/0




I1K-6,
B-
ITK-6

Yactb 2

14/0/0

25

KH-15

3-TIK-

V-
TK-1,

TK-1,
3-TTK-

V-
[K-2,

[K-2,
3-TIK-

V-
IK-3,

[K-3,
3-TIK-

V-
TK-4,

[1K-4,
3-IIK-

V-
IK-5,

[IK-5,
3-IIK-

V-
I1K-6,

[1K-6

Umoeo 3a 6 Cemecmp

30/0/0

50

KoHTpoibHbIe
MepoNnpHUsTHS
Cemectp

3a

6

50

3-I1K-

V-
IIK-1,
B-
IIK-1,
3-I1K-

V-
[1K-2,
B-
I1K-2,




TK-3,
B-
TK-3,
3-TIK-
4,

V-
TK-4,
B-
TK-4,
3-TIK-
5,

V-
TK-5,
B-
TK-5,
3-TIK-
6,

V-
TK-6,
B-
TK-6

* — COKpallleHHOE HaMMEHOBaHUE (POPMBI KOHTPOJIS
** — cymMMa MakCHMaJbHBIX OamioB JoikHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT W
(unn) sK3aMeH

CoxkpallieHre HauMeHOBaHUN (POPM TEKYIIEro KOHTPOJIS U aTTECTalluU Pa3zelioB:

O06o3na | ITo1HOe HAaMMeHOBaHMe

YeHue

T TecTtupoBanue

KN KoHTpoJib 1o utoram

€] OKk3ameH

KAJIEHIAPHBIN IIAH

Henea | Tembl 3ansaTuii / Conep:kanue Jlek., | IIp./cem. | JIao.,

" qac. , yac. yac.
6 Cemecmp 30 0 0

1-8 Yacrs 1 16 0 0

1 Brenenne Bcero ayiuTopHbIX 4acoB
MHoroo6pa3ue kojedaTenbHbIX POLIECCOB B IPUPOJIE U 2 [0 [0
IIPAKTUYECKON NEeATENbHOCTH YenoBeKa. PyH1aMEHTAIIbHbIE Owunaitn
MIPUYMHBI KOJIeOaHUN B MEXaHUKE, JIEKTPOMarHeTu3Me u 0 0 0
OITHKE, Ja3epHoil ¢pusuke. Mictopus Teopun koaeOaHuUi.

2 CoOcTBeHHbIE JINHeHbIe K0J1e0aHu. Bcero ayiuTopHsIX 4acoB
YcnoBus Ui TMHEHHBIX KONIeOaHUH B MEXaHHKe. 2 [0 [0
DnexTpoMexaHuyeckas aHanorus. KommiekcHoe Oumnitaiia




npescrasieHue Konedbanuii. [I[puMenenne psaaoB 1 HHTETpaIoB
®dypbe B komruiekcHOU Gopme. Konebanusi B KOHCEPBATHBHBIX
cucTeMax. 3aTyXalue U HapacTarole KojaeoaHus.
CnekrpanbHoe npenacrapieHue. @a3oBbie guarpammel. Paspsg
KoHAeHcaropa. Ilopor renepauyu paguoreseparopa

3 BbiHy:KIeHHbIe JIMHEeHbIe KOJe0aHusl. Bcero ayiuTopHbIX 4acoB
AMIUTUTYTHO-4aCTOTHBIC U ()a30-4aCTOTHBIC XapaKTEPUCTUKHU. | 2 [0 [0
SBnenue pezonanca. [I[pumenenre meToaa Bapualvu Owunaiin
noctosiHHBIX. Konebanus moj neiicteueM yaapa. 0 0 0
Wcnonw3oBanue [ - GyHKIUH.

4-5 MHoromMepHble JIMHEHbIEe KOJIe0aHNs. Bcero ayIuTOpHBIX 4acoB
Konebanusi B KOHCEpBAaTUBHBIX CUCTEMAaX, HOPMAaJIbHbIE 4 | 0 | 0
KOOpJMHATHI M HOpMaJibHBIe Koiebanus. Konebanus Monekyn. | Oumaiin
CoOcTBeHHbIEC U BHIHYKICHHBIE KOJICOaHHSI B MEXaHUUECKUX U | () 0 0
JIIEKTPUYECKUX LIETIOYKaX. BOIHOBOE CONIPOTHUBIICHHUE.

MHOT03BEHHBIE ANEKTPUUECKUE PUIBTPHI.

6-7 JInHeiiHble KoJIe0aHUS B ONITHKE Bcero aytuTopHbIX 4acoB
YpaBHenus Makcseiuia. BoiiHOBoe ypaBHEHUE, 4 [0 [0
AJIEKTPOMArHUTHBIE BOJIHEIL, (ha30Basi CKOPOCTH CBETA. Ownnaitn
PacnpocTpanenue cBeTa B MaTepHaIbHON CpeJie. 0 0 0
KoadduuuenT mornomeHus u moxkasareib MpeTOMIICHHS.
3akoH byrepa. [lonsipuszanus cpeapl, JMHUM NOTJIOLIEHUS U
JUCIIEPCUH B MOJIEII aTOMa KaK 3aTyXaroIlEero 3JIEKTPOHHOTO
ocuIsATOpa. CHEKTp CHOHTAHHOTO U3JIYYEHHUSI.

8 JInHeiiHble KoJ1e0aHUS B JIa3epHOil pu3HKe. Bcero aynutopHbIX 4acoB
CrieKkTp ONTUYECKOTO PE30HATOPA, MOJIbI, COOCTBEHHBIE 2 [0 [0
4acTOTHI, TI0JI0Ca U TI0OPOTHOCTH pe30HaTOpa. Y CUJIeHHE Ownnaitn
akTUBHOM cpefpl. CIOHTaHHOE U3ITyYE€HHE B PE30HATOPE C 0 0 0
aKTHBHOH cpesioif, (hopMUpOBaHKE TEHEPAIMH Ja3epa.

9-15 Yacrs 2 14 0 0

9-10 | HeruHeliHble KOJICOaHMA. Bcero ayutopHsIX 4acoB
KonebaHusi B KOHCEPBATUBHBIX CUCTEMAaX, BHIUNCIICHUE 4 K [0
MepuoI0B Kojebanuit u portanuil. « Tounas» Teopus masTHUKA. | OHnaifiH
KonebaHus B AMCCUMATUBHBIX CUCTEMAX, METOJ ITO3TAITHOT'O 0 0 0
paccMoTpeHus. AHTapMOHU3M KoJieOaHuii. Pe3oHaHCH B
HEJIMHEHHBIX KoJiebaTenbHbIX cucteMax. Meton JIbeHapa.

11-13 | ABTOKOJICOAHUS. Bcero ayiuTopHbIX 4acoB
YcnoBus 111 aBTOKOJICOaHHA, TIPEICTABICHHUE O MPEACTBHBIX 6 | 0 | 0
nukiax. CucTeMbl TOMIICOHOBCKOTO THIA. MeTo1 MeIUIEHHO OmnjapiH
MeHsoIuXcs aMiuTy u pas. Paguoreneparop. Monensb 0 0 0
Ban-nep-Ilons. BelpoxkaeHHbIE CCTEMBI, pa3pbIBHBIE U
penakcaioHHble kojeOanus. Ckpun u ckpunka. Jlazep kak
ONTUYECKUI aBTOTE€HEPaTop.

14 - 15 | ITapameTpu4ecKkue KoJeOaHus Bcero ayIuTOpHBIX 4acoB

[Tpumeps! mapaMeTpuvecky BO30YKTaeMbIX KOJICOaHUH.
AHanu3 ypaBHeHuil Xuiia u Matbe. YcinoBus
nmapaMeTpuIecKkoro Bo30yxaenus. HeooxoqumMocTs yuera
HEJIMHEHHBIX CBOUCTB BO30YKIaeMOM CUCTEMBI.
[IpencraBieHue o mapaMeTpUYECKUX reHepaTopax u
YCHWINTENSIX.

4 |0 |0
OmnJaiia
0 0 0

CoxkpalleHHbIe HAUMEHOBAHMS OHJIAH OMIUIA:




Oo6o3na | [loiHOe HanMeHOBaHMe
YyeHHe

oK DJIEKTPOHHBIN KypC

IIM [ToTHOTEKCTOBBIN MaTepual
I1JI1 [TOTHOTEKCTOBBIE JIEKIIMHU
BM Bunieo-marepuaisl

AM Aynmo-marepuasl

[Ip3 [Ipe3eHTaumu

T TecTsl

OCM DJIEKTPOHHBIE CIPABOYHBIE MATEPUAIIBI
ncC WNHTepakTUBHBIN CalT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

ITpu peanuzanuu nporpammsl AucuUIUIMHbl «Teopus kosebaHu» UCHOIB3YIOTCS pa3IUYHbIE
o0pa3oBaTeNbHbIE TEXHOJOIMM — BO BpEeMsl ayAMTOPHBIX 3aHATUN 3aHATHs NMPOBOAATCA B (hopme
NPOABUHYTHIX JIEKIMH C HCHOJB30BAHMEM TEXHMYECKHX CpEACTB OOy4YeHMs - JIeKIUH ¢
BU3yaJI3aLUeH.

JUist KOHTPOJISL YCBOGHUS! CTYACHTOM Pa3esioB JAHHOTO Kypca UCIOJb3YIOTCS TECTUPOBAHUE U
HamucaHue pedepara.

CamocrosTenbHas paboTa CTYJEHTOB MOJpa3yMeBaeT MoJ Co0OW MPOpadOTKy JIEKIHOHHOTO
MaTepualia C HCIIOIB30BAaHMEM PEKOMEHIYEeMOW JUTepaTypbl Ui TOATOTOBKM K TecTaM u
KOJIJIOKBUYMY.

7.  ®OHJ OLIEHOYHBIX CPEJCTB

@®oH/1 OLIEHOYHBIX CPEACTB MO JAUCLUILIMHE 00eCIeyrBaeT MPOBEPKY OCBOCHUS IUIAHUPYEMBIX
pe3yabTaToB O00y4YeHHs (KOMIIETEHIMHA W WX HMHIUKATOPOB) MOCPEACTBOM MEPOIPHUITUN TEKYIIEro,
PYOEIKHOTO U IPOMEKYTOYHOT'O KOHTPOJIS IO JUCLIUTUIMHE.

CBs3p Mexny (opMHUPYEMBIMH KOMIIETCHIMSMH H (OpMaMH KOHTPOJII HUX OCBOCHHS
IIPEJCTABICHA B CIIEAyIOLIEeH Ta0nuLe:

Komnerenuus HNHaukaTopbl 0CBOEHUS ATTecTaAllMOHHOE MepPONPUATHE
(KII 1)

IK-1 3-1IK-1 9, T-8, KHU-15
VY-IIK-1 9, T-8, KHU-15
B-TIK-1 9, T-8, KU-15

[IK-2 3-T1K-2 2, T-8, KHU-15
VY-TIK-2 9, T-8, KU-15
B-IIK-2 9, T-8, KHU-15

[K-3 3-11K-3 9, T-8, KHU-15
VY-IIK-3 9, T-8, KH-15
B-TIK-3 9, T-8, KU-15

[1K-4 3-11K-4 9, T-8, KHU-15
V-TI1K-4 2, T-8, KHU-15
B-TIK-4 9, T-8, KH-15

[1K-5 3-1IK-5 9, T-8, KHU-15




VY-1IK-5 9, T-8, KHU-15
B-IIK-5 9, T-8, KH-15
[1K-6 3-1IK-6 9, T-8, KU-15
VY-1IK-6 9, T-8, KHU-15
B-IIK-6 9, T-8, KU-15

HIxkanbl oneHKH 00pa3oBaTeIbLHbBIX 10CTHKEHUI

[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKUT B mpenenax oT 0 10 yCTaHOBJIEHHOTO
MaKCHMAaJILHOr'O Oajljla BKIIOUYMTEILHO. MTorosas aTTecTanuAa I10 JUCHUIIIIMHEC OLICHUBACTCA IIO 100-
0aJUTbHOM IIKae W MpeACTaBiIsieT co00il cymmy OaioB, 3apabOTaHHBIX CTYJEHTOM IPHU BBITIOJTHEHUU
3a/IaHMM B paMKax TEKYIEro W MPOMEKXYTOYHOTO KOHTPOJIS.

Htorosas ouieHKa BBICTaBISAETCS B COOTBETCTBUHU CO CIEAYIOLICH IIKAJIOM:

Cymma
0aJIoB

OueHka 1o 4-ex
OaJUILHOM IIIKAJIE

Onenka
ECTS

TpeOGoBaHMs K YPOBHIO OCBOCHHIO
Y4eOHOH TUCIMIUIHHEI

90-100

5 — «omauunoy

O1eHKa «OTIUYHOY» BBICTABIIACTCSA
CTYICHTY, €CIIH OH IIyOOKO M IMTPOYHO
YCBOMWJI IPOTPaMMHBII MaTepuan,
HCYEPIBIBAIOLLE, IIOCIEN0BATENIBHO,
YETKO U JIOTUYECKU CTPOMUHO €Tro
W3JIaraeT, yMeeT TECHO yBS3bIBATH
TEOPHIO C NPAKTUKOM, UCTIONB3YET B
OTBETE MaTepHall MOHOTPAPUUECKOM
JIUTEPATYPBL.

85-89

75-84

70-74

4 — «xopouio

65-69

60-64

3
«Y0081emMeopUMENLHOY

O1eHKa «XOpOILO0Y» BBICTABIISIETCS
CTYIEHTY, €CJIM OH TBEPJIO 3HAET
MaTepHaj, TPaMOTHO U IO CYLIECTBY
n3Jaraer ero, He JOIyCKas
CYIIECTBEHHBIX HETOYHOCTEN B OTBETE
Ha BOIIPOC.

OneHka «y10BJIETBOPUTEIBEHO»
BBICTaBJICTCS CTYACHTY, €CIIM OH UMEET
3HaHMsI TOJIBKO OCHOBHOI'O MaTepuana,
HO HE YCBOWJI €T0 JIeTaJIeH, TOIyCKaeT
HETOYHOCTH, HEIOCTATOYHO MPABUIIbHBIC
(hopMyTUPOBKH, HAPYIIEHUS
JIOTUYECKOH MOCIIEe0BATEIHHOCTH B
W3J0KEHUH IPOTPaMMHOI0 MaTepuaa.

Hwxe 60

2
«HEY0081em8OPUMENLHOY

O1ieHKa «HEYOBIETBOPUTEIBHOY
BBICTaBJIACTCA CTYACHTY, KOTOpBIfI HE
3HAET 3HAYUTEJIBHOMN YacTH
MPOrPaMMHOTO MaTepuala, JOmyCcKaeT
CylIecTBeHHbIe ommnOKu. Kak nmpasuio,
OIICHKA «HEYIOBJICTBOPUTEIHHOY
CTaBUTCS CTYJICHTaM, KOTOPbIC HE MOTYT
MIPOIOJDKUTE 00yIeHHEe 0e3
JOITIOJTHUTCIIbHBIX 3aHATUH 110
COOTBETCTBYIOIICH NUCIUTUINHE.




8.  YUEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOI JUCUUILINHEI

OCHOBHAA JINTEPATYPA:
1. 53 JI22 Teoperuyeckas ¢usuka T.1 Mexanuka, Mocka: ®uzmariut, 2013
2. DU A 45 Teopus TUHEHHBIX U HEMUHEHHBIX Konebanuii : , Cankr-IlerepOypr: Jlanb, 2022

3. 537 3-43 Ilpunnuns: 1azepos : , O. 3Bento, Cankt-IlerepOypr [u ap.]: Jlans, 2008

JOIIOJIHUTEJIbHAS JIMTEPATYPA:
1. 534 A66 Teopus konebanuii : , A. A. AHaponoB, A. A. Butt, C. D. Xaiikun, M.: Hayka, 1981

2. 534 O-75 OcHoBbI Teopuu koaebanuii : , Murynua B.B.,Mensenes B.1.,Mycrens E.P.,ITapeirun
B.H., M.: Hayka, 1988

[TPOTPAMMHOE OBECIIEYEHHUE:

CrienunanbHOe IporpaMMHoOe obecriedeHre He Tpedyercs
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJIBHO-TEXHUYECKOE OBECIEYEHHUE YYEBHOI
TUCIUATITAHBI

CriennanbHOE MaTepUATBHO-TEXHUYECKOE 0OecrieueHne He TpedyeTcs

10. YYEBHO-METOAMYECKME PEKOMEHJIALIUU J1JIsA CTYAEHTOB

[Ipu peanuzanuu nporpaMmbl IUCHUIUIMHBI « Teopus koneOaHU» UCHOIB3YIOTCS pa3ivyHbIe
o0Opa3oBaTeNbHbIE TEXHOJOTUU — BO BpEMs ayAMTOPHBIX 3aHATHHN 3aHATHS NPOBOAITCS B (dopMme
IPOABUHYTHIX JIEKIMH C HCHOJb30BAHMEM TEXHMYECKMX CpEACTB OOy4YeHHMs - JIeKIUH ¢
BU3yaIu3aluen.

JUJ11 KOHTPOJISI yCBOEHMSI CTYyIEHTOM Pa3JIeNoB JAHHOIO Kypca UCIOJIb3YETCSl TECTUPOBAHHUE.

CamocrodrenbHas paboTa CTYJEHTOB MOJpazyMeBaeT MoJi co0oi MpOopabOTKy JIEKIIMOHHOTO
MaTepuaja ¢ UCIOJb30BaHUEM PEKOMEHAYEMOM JUTEpaTyphl Ul IOANOTOBKU K TECTaM U HalMCAHUS
pedeparos.

CryneHTaMm mepesl HadajloM 3aHATUN HAJ0 y4ecTb, YTO HECMOTPS Ha JOCTATOYHO OO0JIblIOEe
KOJMYECTBO Y4EOHUKOB MO TEOPUM KOjeOaHWM, HAlMCAHHBIX B Pa3jIMYHBIX CHELHMATU3UPOBAHHBIX
y4eOHBIX 3aBE/ICHUSX, MOJHOLEHHOr0 yuyeOHHKa M0 JaHHOMY KypCy B paMmKax nporpammsl «JlazepHas
¢u3uka» He cyuiecTByeT. [loaToMy ciemyer akkypaTHO MOCEUIAaTh JEKIHUHU, IIepe/l OuepeHOM JIeKInen
popadaTbiBaTh MPEAbITYIIMI MaTepusl U HE CTECHATHCS 3aJaBaTh BOIPOCH! IpenojaaBaTento. Jlis



YCIELIHOIO YCBOCHMs MaTepHualla CIENyeT OCBEKUTb B NAMATH CIEAYIOLIUE PA3ICiIbl MaTEMATHKU:
TEOPHIO JHMHEHHBIX Au(depeHnnanbHbIX ypaBHEHUH, paasl u UHTErpansl Pypbe, U OCHOBBI
TEOPETHUYECKOW MeXaHUKH. B mporecce u3ydeHus npeamMera OCHOBHOE BHHUMAHHE CIEAYET YJEIUTh
TEOPETUIECKUM METOJaM aHaJIn3a KOJIeOaHUH, U B IEPBYIO OYEPEIb - METOIy MEJICHHO MEHSFOIIIUXCS
ammuntya U ¢a3. Brnagenue um OyneT oueHb IOJIE3HO B JalibHEHIIEM IMpU H3YYEHHH Kypca
«Teoperndeckast KBaHTOBAs! DJIEKTPOHUKA»

11. YYEBHO-METOIWYECKHE PEKOMEHJIAIIUM JIJISI TIPENIOJJABATEJENR

Bo BBemeHuu cremyeT oOpaTuTh BHHUMAaHHE CTYICHTOB Ha MOBCEMECTHOCTh KONEOAHUU H
Kosie0aTeNbHbIX CHCTEM B NPHPOJIE M MPAKTUYECKOH NeATeNbHOCTH yenoBeka. Hamo mokasate, 4To
BO3MOKHOCTh KOJICOATENIbHBIX IPOLIECCOB BBITEKAeT M3 (PyHJAaMEHTAJIbHBIX 3aKOHOB MPHUPOJABI HA
IpUMEpe  TEOPETUYECKOH MEXaHMKH U dyeKTpoauHamMuku. (OOocHOBaTh  HEOOXOAUMOCTH
BO3HUKHOBEHUSI TEOPUM KOJIEOAHUI KaKk CaMOCTOSITEIbHOW HAyKH, TECHO CBSI3aHHON € JApYyTrUMU
pasnenaMu pU3UKU, U B NIEPBYIO OUEpe/lb C ONTUKON U JiazepHoM ¢u3ukoi. [IpoBectu kpatkuii 0030p
Pa3BUTHS TEOPUH KOJICOAHUH.

B mepBoit wactu Kypca, TOCBSIICHHOW JMHEHHOW TeOpUM KOJICOAHHM, I€7IeCOo00pa3HO
o0patutbcs K HamOosIee 3HAKOMBIM M MOHITHBIM MEXaHHYECKHM KoJieOaTeabHbIM CHUCTEMaM, BBEIS
pa3BepHyTOEC TMpEJICTaBIEHHE O CUIax TPeHHs U JUCCUNATHUBHOM ¢yHkuuu Panes. Cruenyer
MIPOaHAIU3UPOBATh YCIOBUS TNPUMEHMMOCTH JMHEHHOW TeopuM KojeOaHM B MeXaHHMKe. 3aTeM
nenecoodpasHo u3 npasuia Kupxroda BeIBECTH YpaBHEHHUE 7Sl TOKA B AJIEKTPOMAarHUTHOM KOHTYpE €
BHEIIHUM BO30YX/IEHHEM M, CPaBHHBAsi €ro C ypaBHEHHE ABIDKEHHS OJHOMEPHON MEXaHWYeCKOH
KoJ1e0aTeNbHON CUCTEMBI, IPOBECTH JIEKTPOMEXAHUYECKYIO aHAJIOTHIO. TeM caMbIM Oy yT 000011IeHbI
Mpe/ICTaBlIeHUs] O KojeOaHusAX B ATHX cHucTeMax. PaccMOTpeTh KOHCEpBaTHBHBbIE M ABTOHOMHBIE
cucteMmbl. HamoMHUTh MOHATHSA 00 YCTOWYMBOM M HEYCTOWYMBOM PABHOBECHH M BBECTH MOHSATHUS 00
OOBIKHOBEHHON M aCUMITOTHYECKOHN ycToitunBocTH. BBecTH npeacrasnenue o a3oBoM IpOCTpaHCTBE
U TMOKa3aTh (ha30Bble AMATPAMMBbI ISl PACCMOTPEHHBIX MPOCTEUIINX CHCTEM, MPOJIEMOHCTPHUPOBAB
BO3MO>KHOCTH I aHAJIM3a 060Jiee CIOKHBIX CUCTEM.

[lepen aHanmM3oM BBIHYXKACHHBIX KOJICOAHHWH I1€1€CO00pa3HO HAMOMHUTh MaTEeMaTHYeCKHA
anmnapar pszoB U uHTerpanoB ®dypbe, umes B BUIY, UYTO CHEKTPajbHbIE IPEICTABICHUS U HABBIKU
OIEpUpPOBaTh MMM Yy CTYJEHTOB BeCbMa OrpaHUyeHbl. [IpeqnokuTh HCIOIB30BATh KOMILIEKCHOE
IpeJicTaBlIeHNe Kak Oojee KOMIakTHoe M ynobHoe. [IpogemMoHcTpupoBaTh 3TH BO3MOXKHOCTH IpPH
BBIYMCIICHUH CIIEKTPOB 3aTyXaloIIMX M HapacTaloUMX KoJieOaHWM W HCIONb30BaTh Ui aHAJIW3a
BBIHY)KJICHHBIX KOJIEOaHMI TMOJ| JACHCTBHEM IEPUOJAMYECCKOM M HETCPUOIUYECCKON BHEITHEH CHIIBI.
3areMm cliielyeT HalOMHUTh O METOJI€ BapUallMy MTOCTOSIHHBIX P PELIEHUN HEOAHOPOIHBIX JIMHEUHBIX
muddepeHIaTbHBIX YPaBHEHUN M HCIONB30BaTh €ro sl aHadu3a BBIHYXKACHHBIX KOJeOaHUU mpu
UMIYJIbCHOM Bo3aeicTBuu. [lokazaTh (usnueckuii cmpica [ - (YHKIMHM Kak HPUCOEIMHEHHOU
GyHKIMH.

[Tpu n3M0KEeHUN COOCTBEHHBIX KOJeOaHM B MHOTOMEPHBIX KOHCEPBATHBHBIX CHCTEMax HaJo
JaTh CTYJEHTaM IHPEJICTaBICHHE O HOPMaJbHBIX KOOpAMHATAX, HOPMAJIbHBIX KOJIEOaHMSX (TUIaxX
KojeOaHui, MoJaX) U COOCTBEHHBIX vacToTax. [loJe3HO NPOWLIIOCTPUPOBATH 3TU MOHATHS Ha
npumepe konebanuii B mosiekyisie CO2. [Ipoananu3upoBaTh COOCTBEHHBIC U BBIHYKICHHBIC KOJICOAHUS
B JIMHEHHBIX LIEMOYKaX OCHWUIATOPOB HA IpUMEpax MPYKUHHO CBS3AHHBIX MAsSTHUKOB U
3JIEKTPOMArHUTHBIX KOHTYPOB, CBSI3aHHBIX MEPEXOJHBIMU eMKOCTsIMU. Enle pa3 npoaeMoHCTpUpOBaTh
CIPaBEUIMBOCTh IEKTPOMEXAHUYECKOW aHAJIOrMu. BBECTH NMOHATHE O BOJHOBOM COIPOTHBIICHUU



LENOYeK M KaK YacTHBIA Cly4yaidl BBIBECTH BOJIHOBOE COINPOTHUBIIEHHE HIIEKTPUYECKON KaOenbHOU
JVHUH.

Bropas gacTh Kypca HOCBSIIEHAa PACCMOTPEHUIO JIMHEHHBIX KOJIEOAHUH B ONTHKE U JIa3ePHOH
¢u3nKe, BOMPOCOB, MMEIOMIMX BAKHOE 3HAYCHHE IS TOJATOTOBKM CHEIHAINCTOB II0 JIa3ePHOMH
¢uzuke. HauaTe nznoxxeHue cienyer ¢ pyHIaMEeHTAIbHBIX ypaBHeHNH MakcBesia 1 MaTepHalIbHbIX C
HCIIOJIb30BAHUEM MEXIYHAPOJHOM CHCTEMBI €IMHUI. OTO IO3BOJIIET IOCIE BBIBOJA BOJHOBOIO
YpaBHEHHMs [10Ka3aTh CBsI3b ()a30BOM CKOPOCTH CBETA C DJIEKTPUUYECKON M MAarHUTHOW MOCTOSIHHBIMU. B
paMKax Kypca JOCTaTOYHO OTPaHMUYMUTHCS CIIy4aeM IUIOCKMX BOJIH M HENPOBOIALICH, HEMarHUTHOMN
OJTHOPOJIHON M M30TPOIHOW pa3pekeHHOH cpenpl. [locne paccMOTpeHHs IUIOCKUX BOJIH B OTKPBITOM
pe30HaTOpe C y4eTOM I'paHUYHBIX YCJIOBHUI Ha 3epKajlax JdaeTcs NPeACTaBICHNE O MOJaxX pe30HaTopa,
X COOCTBEHHBIX YacCTOTaxX M TOOPOTHOCTH pe3oHaropa. PaccMmarpuBas marepuaibHbIE YacTHIBI B
MIPOCTOM MOJENTN HEMOABM)KHBIX 3aTyXaIOIIUX 3JIEKTPOHHBIX OCHUWUIATOPOB HETPYIHO IOJIYYHUThH
YacTOTHBIE 3aBUCHMOCTH JUIS MOKa3aTessl MpesioMiIeHUs U Koddduuuenta nornomenus (yCUaeHus )
OJHOPOJHOM cpenbl. MOXXHO yka3aTh Ha cooTHomieHusi Kpamepca — KpoHura, CBA3BIBAIOIIME 3TH
3aBUCUMOCTH. PaccmarpuBas B KJIACCHYECKOM  IIPEACTABICHUM  M3IYyYEHUE  3aTyXaroluX
OCHWJIIISITOPOB, CIy4yallHO M HE3aBUCHMO JPYI OT Jpyra BO3HHMKAIOIIUX, MOXXHO BBIBECTH (Gopmy
CIEKTpa CIIOHTAHHOI'O W3IY4YEHHs AKTUBHBIX YAacTUI[ B CBOOOJHOM IPOCTPAHCTBE M B OTKPHITOM
pe3oHaTope ¢ moryomaromend u ycunupatomei cpenoid. [lokaseiBaercst 3GheKT CyXeHHs JIUHHUHA
CTIIOHTAHHOTO M3JTyYeHHS U peoOpa30BaHusl UX B MOHOXPOMATHYECKHE KOMIIOHEHTHI ITPH YBEINYECHUT
ycuiieHus B cpene. Onpeaensercs Nopor reHepalnu ja3epa.

B Tperbeil uacTM Kypca paccMaTpUBAIOTCSI OCHOBbI HEIMHEHHOW Teopuu KosieOaHUil.
HenecooOpazHo HayaThb C KOHCEPBATHUBHBIX CHUCTEM, JUISI KOTOPBIX HEMOCPEICTBEHHO M3 3aKOHa
COXPAaHEHMs DSHEPruM MOXHO BBIUMCIUTh NEPUOJbl KOJIEOAaHMM M BpalleHUH OJHOMEPHOMN
KosnebarenbHON cucTteMbl. B kadecTBe NIpOCTOro mnpumepa BBIYMCISETCA MEpUO  KoseOaHui
MaTeMaTU4YeCKOr0 MasTHHMKA. 3aTeM pacCMaTpPUBAETCS aHIapMOHU3M KoseOaHuil B oOlieM BHJE:
MOSIBJICHUE BBICIIMX TApMOHMK M HM3MEHEHHE MX YacTOT C POCTOM aMIUIMTYy[Abl KojeOaHuit. s
JMCCUTIATUBHBIX HEJIMHEHHBIX KOJICOATENbHBIX CHUCTEM BBOJUTCA IPEJACTaBICHUE O METOje
IIO3TAITHOTO PACCMOTPEHMSI KOJeOaHUll Ha MpuUMepe KoieOaHuil ¢ CyXuM TpeHueM. 3aTeM H3Jlaraercs
MeToz JIbeHapa U MPUBOIATCS MPUMEPHI IIOCTPOCHUS (Ha30BBIX JHATPAaMM C €r0 UCIOJIH30BAHUEM IS
psga nuccunaTUBHBIX cucTeM. OOCyKIaloTCsi yCJIOBUSI BO3HHMKHOBEHHUS aBTOKosieOaHuil. Jlaetcs
Mpe/icTaBjIeHre 00 yCTOMYMBBIX M HEYCTOMYMBBIX MPEJENIbHBIX LMKIAaX Ha ()a30BOM IJIOCKOCTH, O
MSATKOM M >K€CTKOM BO30YXKJIECHWUHW aBTOKOJeOaHWil. BBoauTcs kimaccudukanys aBTOKOJIeOATETHHBIX
CHCTEM KaK CHUCTEM TOMIICOHOBCKOTO THMa M BBIPOXAEHHBIX. [l pacyera aBTOKOJIEOATENBHBIX
CHCTEM TOMIICOHOBCKOTO THIIAa IMpEJIaraeTcsi MeTOJ| MEIJICHHO MEHSIOIUXCcs aMIUIMTyn U (a3. B
KauecTBE  IPUMEPOB  €ro  HCIHOJb30BaHUS  PACCUMUTBHIBAECTCS  DJIEKTPUUYECKUH  TE€HEpaTop
CHHYCOMJANbHBIX KOJeOaHM M MEXaHWYEeCKMH TeHepaTtop 3BykKa (IpuUMep - CKpHIIKA).
PaccuntbiBaeTCs MHTEHCHBHOCTB T€HEpALMK B OTHOMOJIOBOM JIa3epe.

JIns aHanm3a BBIHYXJIEHHBIX KOJIEOaHWH B HEIUHEWHBIX KOJEOATENbHBIX CHCTEMax
MPUBOJUTCS METOJ TapMOHHYECKoro OamaHca. PaccmaTpuBaloTCsi CHCTEMbI C HE KBaJpaTHUYHOM
3aBUCUMOCTBIO TIOTEHIIMAIBLHON DSHEPrUM OT OOOOIICHHOW KOOPAMHATHI U C KO3(PPHUIIMEHTOM
COIIPOTHBIICHUS, 3aBUCALIMM OT 0000mIeHHOM ckopocTu. Ilokas3biBaeTcsd, 4TO B INEPBOM Cllydae
PE30HAHCHBIE KPUBBIE «UCKPHUBIIEHBD) - MAKCHUMYyM II€pEMENIaeTCs 110 4acTOTE C POCTOM aMIUIATY b
BO3MYyIIatOIIel 000OIIEHHON CuiIbl. DTO MPUBOAUT K BO3MOXKHOMY HAOJIOJEHHIO THCTEPE3UCHBIX
sBJICHUH. Bo BTOpPOM cilydyae pe30HAaHCHBIE KPUBbBIE COXPAHSIOT CBOI0 CUMMETPUIO, HO YIIHUPSIOTCSA U
MOSIBJISIETCS.  [TOCTOSIHHASL COCTOBJIAIOINASA, KBAaJpPaTUYHO pacTyllas € aMIUIMTYI0H BO3MyLIarolien
cuibl. [IpoBoauTcs napasuienb ¢ MOJEBbIM YIIMPEHUEM JIMHUU YCUJICHUS] aKkTUBHOM cpesbl B Ja3epe.



OOcyxnaroTcs  yCIOBUS, TIpM  KOTOPBIX  4YacTOTa TOMIICOHOBCKOTO — TIeHeparopa  MOXET
CUHXPOHM30BATHCSA CUTHAJIOM JIPYroro reHepaTopa.

B xoHIEe Kypca paccMaTpHUBAIOTCS MapaMeTpUYecKd BO30Yyxmaaemble KojeOaHus. OOrmwmii
aHaJIN3 BO3MOXHOCTU TaKUX KOJeOaHUM MPOBOJUTCS Ha OCHOBE ypaBHEHMs XWiula. YCIOBHS IS UX
BO30YKIEHUS ONpeAesoTCs MpU aHanu3e ypaBHeHUs: Matbe. [loka3piBaeTcs, 4TO poCT aMILTUTY/IbI
napaMeTpu4ecKy Bo30YyKAaeMbIX KOJICOAHNH OrpaHUYMBAETCS TOJIBKO HEJIMHEHHOCTSAMH B cucteMe. B
KauecTBE INPUMEPA PACCMATPUBACTCS IJIEKTPUYECKUN TEHEPATOP C KOHJEHCATOPOM B 3aJar0lleM
KOHTYpE, COAEpKAILEM CETHETOIIEKTPUK. [[aeTcsl KauecTBEHHOE MPENCTABICHUE O MapaMETPUIECKUX
YCUJINTEISIX.

CamocrosarenbHass paboTa CTYAGHTOB HeoOXonuMma Ui 3aKpEIUICHUS  IOJIyYeHHBIX
TEOpeTUYeCcKuX 3HaHui. DopMoii ee ABISETCA MOArOTOBKA pedepaToB MO MPEATIOKEHHBIM TEMaM.
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