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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
BOCIIUTaHHS
[IpodeccrnonansHoe
BOCIIHTAHHE

[IpodeccuonanbHoe
BOCIIUTaHHE

3agaym BocniuTaHus (Kox)

Co3znanue ycioBui,
o0ecrneunBaIux, popMupoBaHue
HAYYHOT'O MUPOBO33pPEHHSI, KYJIbTYPhI
IMOMCKa HECTAaHAAPTHBIX HAYYHO-
TEeXHUYECKUX/TIPAKTUUECKUX PELICHUH,
KPUTHYCCKOTI'O OTHOIICHUS K
UCCIIEI0BAaHUSIM JDKEHAYYHOT'O TOJIKA
(B19)

Co3nanue ycioBHi,
obecrieunBarOMuX, GOPMHPOBAHUE
TBOPYECKOTO
WH)XEHEPHOTO/TIPO(heCcCHOHAIBHOTO
MBIIIJICHNUS, HABBIKOB OpraHU3aluu
KOJUIEKTUBHOM ITPOEKTHOU
nesteabHoCTH (B22)

BocnurarenbHbIl TOTEHIIAAT
JTUCIUIIAH

1.Ucnonp30Banue
BOCIUTATEIHHOTO MMOTEHIIMAJIA
JUCHUTUTMH/TIpakTUK «Hay4dHo-
HCCIeI0BaTeNbCeKas paboTay,
«IIpoekTHas mpakTUKay,
«HayuHb1i1 cemunap» 1uist:

- (hopMupoOBaHMS TOHUMAHUS
OCHOBHBIX IIPUHIIUIIOB U
Croco0OB HAyYHOT'O TTO3HAHUS
MUpa, pa3BUTHUS
HCCIIEIOBATENbCKUX Ka4eCTB
CTYJIEHTOB ITOCPEJCTBOM UX
BOBJICUEHUS B
HCCJIEIOBATENBCKHUE TPOEKTHI 110
00J1aCTsM HayUHBIX
uccaenaosanuil. 2.Mcrnons3zoBanne
BOCIIMTATEIBHOIO NOTEHIIMAJIA
quctuminH "Meropus HayKu U
unxenepun', "Kpurnueckoe
MBIIIJIEHUE U OCHOBBI HAy4YHOI
KOMMYyHuKanuu'", "Benenue B
cnenuanpHocTs", "Hayuno-
ucclieoBaTenscKas padbora”,
"Hayunblil cemunap" mis:

- (hopMupoBaHHs CIOCOOHOCTH
OTJIEJATh HACTOSIME HayYHbIE
UCCIJIEIOBAHMsI OT JDKEHAYYHBIX
MOCPEACTBOM IIPOBEJEHUS CO
CTYJIEHTaMH 3aHATHH 1
perymsipHbIX Oecen,

- (hopMupOBaHHSI KPUTHUECKOTO
MBILUIEHUS], YMEHUS
paccMaTpuBaTh pa3InyHbIE
HCCIIEA0BAHUS C DKCIIEPTHOU
MO3ULUH ITIOCPEICTBOM
00CyXJIeHUS CO CTyJIEHTaMH1
COBPEMEHHBIX HCCIIEeI0BaHUH,
HCTOPUYECKHUX MPEIIOCHUIOK
MOSIBJICHUSI T€X MJIM UHBIX
OTKPBITHHA U TEOPHMA.
1.Mcnons3oBanue
BOCIIUTATEIHHOTO MOTEHIIMATIA
JUCLHUIUIMH IpOQeCcCHOHATBHOTO
MOJYJISl JUIsl pa3BUTHSI HABBIKOB
KOMMYHHKAIMH, KOMaHIHON
paboThI U TUIEPCTBA,
TBOPYECKOI'0 MHKEHEPHOI'O
MBIIIEHUS], CTPEMJIICHUS
CJIeZI0BaTh B MPO(ecCHOHANBHOM
JIeSITEIbHOCTH HOPMaM




MOBEIEHUS, 00ECIIEYNBAIOIIUM
HPaBCTBEHHBIN XapaKTep
TPYIOBOH AESITENBHOCTU U
HEeCTy>kKeOHOTO TTOBEACHHUS,
OTBETCTBEHHOCTH 32 MPUHSTHIE
peIIeHus Yepe3 MOArOTOBKY
TPYMIOBBIX KYPCOBBIX paboT U
MPAKTUYECKUX 3aJaHUM,
pelIeHue KelcoB, MPOX0XKICHHUE
IIpakTHUK 1 noaroroBky BKP.
2.Mcnonb3oBaHue
BOCITUTATEILHOTO TIOTCHITHAJIA
JTUCITUILIAH TPO(ECCUOHATLHOTO
MOAYJIS UIst: - (DOPMUPOBAHUS
MIPOU3BOJCTBEHHOIO
KOJUICKTUBU3MA B XO/I€
COBMECTHOTI'O PELICHUS KaK
MOJICJIBHBIX, TAK U TPAKTHIECKUX
3a/1ay, a TAKXkKe MyTeM
MOAKPETUICHHE PallMOHATBHO-
TEXHOJIOTMYECKUX HABBIKOB
B3aUMOJICVCTBUS B TPOEKTHOM
JIeATETbHOCTH SMOLIMOHATIbHBIM
s dexTom ycrenrHoro
B3aUMOJICHCTBUS, OLLIYILICHUEM
pocta o6miei 3ppekTuBHOCTH
P PACTIPECICHUHN IPOEKTHBIX
3a/1a4 B COOTBETCTBUU C
CUJIbHBIMU KOMIIETEHTHOCTHBIMU
Y DMOIIMOHAJILHBIMU CBONCTBAMHU
YJICHOB NMPOEKTHOM I'PYyMIIbL.

S. CTPYKTYPA U COJAEPKAHUE YYEFHOMN TUCITATIINHBI

Paznensl yueOHOM TUCHUIUIMHBL, X 00BbEM, CPOKH U3y4eHUS U (POPMBI KOHTPOJIS:
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| TIK-6 |

* — COKpallleHHOEe HauMEHOBaHUE (DOPMbBI KOHTPOJIS
** _ cymMMa MakcHMalbHBIX 0allIoB J0JKHA ObITh paBHa 100 3a cemecTp, BKJIOYas 3a4eT U

(unn) sK3aMeH

CoxparnieHre HauMEHOBaHUH (POPM TEKYIIETO KOHTPOJIS M aTTECTALIUH Pa3iesIoB:

O06o3na | ITo1HOe HAaMMeHOBaHH e

YyeHHue

T TectupoBanue

KN KonTposb no uroram

€) OK3aMeH

KAJIEHJIAPHBIN IVIAH

Henen | Temsl 3ansaTuii / Coaep:xkanue Jlek., | IIp./cem. | JIa6.,

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

1-8 Yacrts 1 16 0 0

1 BBenenue Bcero ayutopHbIX 4acoB
MHoroo0pa3ue koyiebaTenbHbIX MPOLECCOB B PUPOJIE U 2 K [0
MIPAKTUYECKOH JedaTeIbHOCTH YenoBeka. DyHaaMeHTalbHbIe Omnunaiin
MPUYMHBI KOJIeOaHUH B MEXaHUKE, DIIEKTPOMAarHeTU3ME U 0 0 0
OIITHKE, Ja3epHoil ¢pusuke. Mctopust Teopun KoaeOaHui.

2 CoOcTBeHHBbIC JTHHEHHBbIE KOJIe0aHus. Bcero ayiuTopHbIX 4acoB
VYcnoBust Ui TMHEHHBIX KOeOaHUH B MEXaHMKE. 2 [0 [0
OnexTpoMexaHuueckas aHaiorus. KommuiekcHoe Ownnaitn
npeAcTaBieHue Koyedanuid. [I[pumenenre psaaoB U MHTETPAJIOB | () 0 0
®ypbe B komIiekcHOH Gopme. Konebanus B KOHCEpBaTUBHBIX
cUCTeMax. 3aTyXalollle U HapacTalolue KojieOaHus.

CrnekrpanbHoe npezcrasienue. @a3oBble quarpammel. Paspsig
KoHgeHcaropa. [lopor renepauuu paauoreseparopa

3 Broiny:k/1eHHbIE JINHEeHHbIE KOJIe0aHusl. Bcero ayiuTopHbIX 4acoB
AMIUIUTYAHO-4aCTOTHBIE U (Pa30-4aCTOTHBIE XapaKTEPUCTUKH. | 2 | 0 | 0
SIBnenue pezonanca. [I[pumeHenue Meroaa Bapuauu Owunaiin
nocTostHHBIX. Koebanus moj n1eiicTBUEM yaapa. 0 0 0
Hcnonb3oBanue [ - GyHKIUI.

4-5 MHoromepHble JJUHEHbIe KOJIeOaHu. Bcero ayiutopHbIX 4acoB
Konebanus B KOHCEPBAaTUBHBIX CUCTEMAX, HOPMAJIbHBIE 4 [0 10
KOOpJMHATHI M HOpMalibHbIe KojieOanus. Konebanus mosexkyn. | Ounaiin
CoOcTBEHHBIE U BbIHYKJICHHBIC KoJIEOAHMS B MEXaHNYECKUX U 0 0 0
ANEKTPUYECKHUX LIENOYKaX. BOIHOBOE CONPOTUBIICHHE.

MHOT03BEHHBIC ANEKTPUICCKUE (PUIIBTPBHIL.
6-7 JIuHeiiHbIE KOJIEOAHUS B ONITHKE Bcero ayiutopHbIX 4acoB

VYpasHeHus Makcseiuia. BoiHOBoe ypaBHEHuME,
ANIEKTPOMarHUTHBIE BOJIHBI, (Pa3oBasi CKOPOCThH CBETA.
PacnipocTpanenune cBeTa B MaTepualIbHOM cpefe.
KoadduimenT nornoiieHus u nokasaTeib IpeIOMICHUS.
3akon byrepa. [lonsipuzanus cpeapl, JMHUH MOTJIOMIEHUS U
JMCTIEPCUU B MOJIEJIM aTOMa KaK 3aTYXaloUIero 3JeKTPOHHOTO

4 |0 |0
Omnutaiig
0 0 0




ocuusuiATopa. CrieKTp CIOHTAHHOTO U3JTyYEHUSI. | |

8 JIuHeiiHbIe KOJIEOAHUA B JIa3epHoil Gpusuke. Bcero ayutopHbIx 4acoB
CriekTp ONTUYECKOTO PE30HATOPA, MOJIBI, COOCTBCHHBIE 2 | 0 | 0
Y4acTOThI, TI0JI0Ca U IOOPOTHOCTH pe30HaTOpa. Y CUJICHHE Omnunaitn
akTUBHOM cpejibl. COHTAaHHOE U3JTyYEHHE B PE30HATOPE C 0 0 0
aKTUBHOM cpeiol, popMUpOBaHUE T'eHEPALIUH J1a3epa.

9-15 Yacrtp 2 14 0 0

9-10 Hesuneiinbie KoJe0anmsi. Bcero ayutopHbIx 4acoB
KonebaHusi B KOHCEPBATUBHBIX CUCTEMAX, BEIUUCIICHUE 4 K [0
nepuooB Kojebanuit u potauuii. « TouHas» Teopust MasTHUKA. | OHiaiiH
Konebanus B AMcCUNIaTUBHBIX CUCTEMAX, METO/ [TO3TAITHOTO 0 0 0
paccMoTpeHus. AHTapMOHH3M Kosie6aHuii. Pe3oHaHchl B
HEJIMHENHBIX KoJieOaTelIbHBIX cucTeMax. Meron JIbeHnapa.

11-13 | ABTOoKOJEOAHUS. Bcero ayiuTopHbIX 4acoB
VYcnosus Ui aBTokoae0aHNM, MPEACTaBIEHHE O IPENENIBHBIX | 6 [0 [0
nukiax. CucreMsl TOMIICOHOBCKOTO THIIA. MeTo MeITIEeHHO Omnutaiin
MeEHSoIuXcs aMInIuTy I u pa3. Pamguoreneparop. Moenb 0 0 0
Ban-gep-Ilons. BelpoxxaeHHBIE CUCTEMBI, pa3pbIBHBIE U
penakcannoHHble koyiebanus. Ckpun u ckpurnka. Jlazep kax
ONTHUYECKUI aBTOT€HEPATOP.

14 - 15 | [lapameTpuyecKkue KoJedaHus Bcero ayutopHsIX 4acoB
[Tpumepsl mapaMeTpudeck Bo30ykK1aeMbIX KOIeOaHUH. 4 K [0
AHanu3 ypaBHeHUN Xuiuia u Matbe. Y ciioBus OHnnaiin
napaMeTpu4eckoro Bo30yxaenus. HeoOxoaumocts yuera 0 0 0
HEJIMHEWHBIX CBOMCTB BO30YK/1a€MOM CHUCTEMBI.

IIpencraBienue o mapaMeTpUYECKUX FeHEpAaTOpax 1
YCHJIUTESIX.

CokpallileHHbIe HAUMEHOBAHUSI OHJIAH OILINA:

Oo6o3na | [lo1HOe HaMMeHOBaHME
YyeHue
oK DNEeKTPOHHBIN KypC
IIM [ToTHOTEKCTOBBIN MaTepual
1[I [TOTHOTEKCTOBBIE JIEKLIMU
BM Buneo-marepuainsl
AM Aynno-marepuaibl
[Ip3 [Ipe3enTanmu
T Tectbl
OCM DNEeKTPOHHBIE CIIPABOYHBIE MATEPUATIBI
4( NHTEepaKkTUBHBIN CalT
6. OBPA3OBATEJIBHBIE TEXHOJIOTUH

[Ipu peanuzanuy nporpaMMmbl IUCHUIUIMHBI « Teopus konebaHU» UCHOIB3YIOTCS pa3iHyHbIe
o0pa3oBaTeNbHbIE TEXHOJOIMM — BO BpEeMsl ayAMTOPHBIX 3aHATUN 3aHATHs NMPOBOAATCA B (hopme
NPOABUHYTHIX JIEKIMH C HCHOJB30BAHMEM TEXHMYECKMX CpEACTB OOy4YeHHMs - JIeKIUH ¢

BU3yaJu3alUeH.



ILJ'DI KOHTPOJId YCBOCHUS CTYACHTOM Pa3ACiiIOB JAHHOI'O KypcCa UCIOJIB3YIOTCA TCCTUPOBAHUC U
HamucaHue pedepara.

CamocrosiTenbHasi padoTa CTYICHTOB IO/IPa3yMEBaeT MOJ COO0O0H MPOpabOTKYy JEKIIMOHHOTO
MaTepuaa ¢ UCIOJIb30BAHUEM PEKOMEH/TyEeMOM JINTePaTyphl.

7. ®OHJ OHEHOYHBIX CPEJICTB

@®oH/ OLIEHOYHBIX CPEACTB MO AUCLUILIMHE 00eCIeurBaeT MPOBEPKY OCBOEHUS IIAHUPYEMBIX
pe3yabTaToB O00y4YeHHs (KOMIETEHIMH W UX HMHIMKATOPOB) MOCPEACTBOM MEPOIPHUITUN TEKYIIEro,
PYOEIKHOTO U IPOMEKYTOYHOT'O KOHTPOJIS IO JUCLUIUIMHE.

CBs3p Mexny (opMUpPyEeMBIMH KOMIIETCHIMSAMH H (OopMaMH KOHTpPOJII HUX OCBOCHHS
IpeACTaBlICHA B cIeqyomIel Tabaune:

KOMHETCHIII/IH I/IHI[HKaTOI)bI 0CBOCHUSA ATTeCTaIII/IOHHOC MeponpussTue
(KII 1)
TIK-1 3-TIK-1 D, T-8, KU-15
V-TIK-1 D, T-8, KU-15
B-TIK-1 D, T-8, KU-15
TK-2 3-TIK-2 D, T-8, KU-15
V-TIK-2 D, T-8, KU-15
B-TIK-2 D, T-8, KU-15
TK-3 3-TIK-3 D, T-8, KU-15
V-TIK-3 D, T-8, KU-15
B-TIK-3 D, T-8, KU-15
TIK-4 3-TIK-4 D, T-8, KU-15
V-TIK-4 D, T-8, KU-15
B-IIK-4 D, T-8, KU-15
TIK-5 3-TIK-5 D, T-8, KU-15
V-IIK-5 D, T-8, KU-15
B-TIK-5 D, T-8, KU-15
TK-6 3-TIK-6 D, T-8, KU-15
V-TIK-6 D, T-8, KU-15
B-IIK-6 D, T-8, KU-15

HIxkanbl oneHKH 00pa3oBaTeIbHbBIX 10CTHKEHUI

[Ilkana Ka)KAOro KOHTPOJIBHOTO MEPONPHUATHS JISKUT B mpeaenax oT 0 JO yCTaHOBIEHHOTO
MaKCUMAaJIbHOTO 0ala BKIIIOYMTENbHO. MITOroBast arrecranus mo AMCUUIUIMHE oneHuBaercs no 100-
0ayuIbHOM IIKaje W MpeAcTaBiIsteT coboil cymmy OamioB, 3apabOTaHHBIX CTYJEHTOM IPHU BBITIOJTHEHUU
3aJJaHUi B paMKax TEKYILEro M MPOMEKYTOYHOTO KOHTPOJIS.

Htorosas OLICHKA BBICTABJIACTCA B COOTBETCTBUU CO CJIGI[yIOH.[GfI IIKAJIOM:

Cymma Ouenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
OaJUI0B OAJUILHOM IIKaJIE ECTS Y4eOHOU JUCITUTITUHBI

OreHKa «OTIMYHO) BBICTABISETCA
CTYZAEHTY, €CJIY OH IIIyOOKO U MPOYHO
YCBOWJI IPOTPaMMHBIN MaTepual,
HCUEpIIbIBAIOLIE, TIOCIIEA0BATENBHO,

90-100 5 — «omauuno» A




YETKO U JIOTUYECKU CTPOMHO €ro
M3JIaraeT, yMeeT TECHO yBS3bIBATh
TEOPHIO C IPAKTHUKOM, HCTIONB3YET B
OTBETE MaTepHall MOHOTPaPUUECKOM

JIUTEPATYPHIL.
85-89 B OreHKa «XOpOIIO» BBICTABIISAETCS
75-84 C CTY/ICHTY, €CITH OH TBEP/IO 3HACT

Marepua, TpaMOTHO U 110 CYIIECTBY
M3Jaraer ero, He J0MycKas

D CYIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouioy
70-74

65-69 O1eHKa «yIOBJIECTBOPHUTEIBHO

BBICTABIISIETCS CTYJICHTY, €CIIM OH HMEeT
3HAaHMS TOJIBKO OCHOBHOT'O MaTepuaia,
3- HO HE YCBOWII €ro JeTajei, 10mycKaeT
60-64 «Y0081€emMEopUMENILHOY E HETOYHOCTH, HEZIOCTATOYHO NTPABHIIbHBIC
(opMyITMPOBKH, HAPYIICHUS
JIOTUYECKOH MOCIIE0BATEIBHOCTH B
M3JI0)KEHHU IPOTPaMMHOI0 MaTepHaIa.

OneHKa «HEeyI0BIETBOPHTEIHHOY
BBICTABJISIETCS CTYICHTY, KOTOPBII HE
3HAET 3HAYUTEIbHOW YacTH
MPOrpaMMHOT0 MaTepuaa, JOMyCcKaeT
Hiske 60 2- F cymecTBeHHbIe omuOKku. Kak npasuio,
«HEYO0B1eMBEOPUMETLHOY OLICHKA «HEYIOBICTBOPUTEILHOY
CTaBUTCSI CTYJCHTaM, KOTOpbIE HE MOTYT
MIPOJOJKUATE 00yUeHue Oe3
JIOTIOJTHUTENBHBIX 3aHATHH 110

COOTBETCTBYIONIEH NUCIUIIIIMHE.

8.  YUEBHO-METOJUYECKOE U HTH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOI JUCUMUILINHBI

OCHOBHAA JINTEPATYPA:
1. 53 JI22 Teoperudeckas ¢usuka T.1 Mexanuka, Mocka: ®@uzmariur, 2013
2. DU A 45 Teopus TuHEHHBIX 1 HETMHEHHBIX Kojebanuii : , Cankr-IlerepOypr: Jlans, 2022

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

JOITOJIHUTEJIBHAS JIMTEPATYPA:
1. 534 A66 Teopus konebanuii : , A. A. Auaponos, A. A. Burtt, C. D. Xaiikun, M.: Hayka, 1981

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

IMPOTPAMMHOE OBECIIEYEHHUE:

CrienmanbHOe IporpaMMHoOe obecriedeHre He Tpedyercs



LMS 1 UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOM
JUCHUTIINHBI

CriennanbpHOE MaTepUaTbHO-TEXHUYECKOE oOecreueHrne He Tpedyercs

10. YYEBHO-METOAMYECKHME PEKOMEHJIALIMU J1JIA CTYAEHTOB

[Tpu peanuzanmu nporpamMmbl AUCUUIUIMHBL «Teopust KonebaHni» UCMONB3YIOTCS pa3IMYHbIE
o0Opa3oBaTeNbHbIE TEXHOJOTHH — BO BpEMsI ayAMTOPHBIX 3aHATHUN 3aHATHS MPOBOAATCS B (hopme
IIPOABHUHYTBIX J'ICKHI/H\/’I C HUCIIOJB30BAaHHEM TCEXHUUYCCKHUX CPCACTB O6yquI/I${ - J'ICKHI/II\/II C
BU3yaJIM3alue.

JIi1st KOHTPOJISL yCBOSHHUSI CTYJICHTOM Pa3zielioB JAHHOTO Kypca UCIIONIBb3YEeTCs TECTHPOBAHUE.

CamocrosTenbHas paboTa CTYJCHTOB TOJpa3yMeBaeT Mo co0O0W MpPOpadOTKy JIEKIIMOHHOTO
MaTepualia ¢ UCIOJIb30BaHUEM PEKOMEHIyEeMOI JTUTepaTyphl Ui MOATOTOBKU K TECTaM W HaIUCAHUS
pedeparos.

CryneHtaMm mepes HayajloM 3aHATUH HAJI0 Yy4ecTh, YTO HECMOTPS HAa JOCTATOYHO OOJIBILIOE
KOJINYECTBO y‘-Ie6HI/IKOB o TCOpUn KOHe6aHI/II>'I, HAIMMCAHHBIX B PAa3JIMYHBIX CHCIHUAIIN3UPOBAHHBIX
y4eOHBIX 3aBEICHHSX, MOJHOIIEHHOTO y4eOHUKA 110 JAHHOMY KypCy B paMKax mporpaMmmsbl «JlazepHas
¢busuka» He cymiecTByeT. [103TOMY cieyeT akKypaTHO MMOCEaTh JEKIMH, TIEPE OUePETHOM JIeKIneH
npopadaTbIBaTh MPEABITYIINI MaTepyl U HE CTECHATHCS 3aJaBaTh BOIPOCH IMperoaaBatento. s
YCIICIITHOTO YCBOCHHUSI MaTepHaja CIeIyeT OCBEKUTh B MaMSTH CJICIYIOIIUE pa3elibl MAaTeMAaTHUKU:
TECOPHIO JIMHEHHBIX Au(depeHInanbHbIX YpaBHEHUH, psaasl W UHTErpanbl Dypbe, ¥ OCHOBBI
TEOPETUYCCKON MEXaHWKU. B mporiecce M3ydeHuUs MpeaMeTa OCHOBHOE BHMMAaHUE CICIAYET YJCIHTh
TCOPCTUUCCKHUM MCTOAAM aHAJIM3a KOHCGaHHﬁ, " B IICPBYIO OUCPCAb - MCTOAY MCIJICHHO MCHAIOIIUXCA
amumtya u ¢a3. Bmagenue um OyneT OuYeHb IOJIG3HO B JallbHEHIIEM TpU HM3YYEHHH Kypca
«TeopeTnyeckast KBAHTOBAsI AJIEKTPOHUKAY

11. YYEBHO-METOJUYECKHE PEKOMEHJIAIIAM JIJISI TIPEIIOJIABATEJIEM

Bo BBeneHuu ciemyer oOpaTuTh BHUMAaHHE CTYIEHTOB Ha IOBCEMECTHOCTh KOJEOAHUU H
Kosie0aTenbHbIX CHCTEM B NPHPOJIE M MPAKTUYECKOH NeATeNbHOCTH uenoBeka. Hano mokasate, uTo
BO3MOXHOCTb KOJI€OaTeNbHBIX IMPOLIECCOB BbITEKAET M3 (DyHIAMEHTAJbHBIX 3aKOHOB INPHPOJBI Ha
IpUMepe TEOPETUYECKOH MEXaHMKM U 2JIeKTpoAuHaMuKku. (OOOCHOBaTh  HEOOXOAUMOCTh
BO3HUKHOBEHHUSI TEOPUHM KOJIEOAHUN KaK CaMOCTOSTENbHOM HayKH, TECHO CBSI3aHHOM C JpYrMMHU
paszaenamu (HU3UKH, ¥ B IIEPBYIO OUepelb C ONTUKOM U Ja3epHor (usukoi. [IpoBectu kpaTkuit 0030p
Pa3BUTHS TECOPUH KOJIECOAHHIA.

B mepBoii wactm Kypca, TOCBSIICHHOW JMHEWHOW TEOpUHM KoJeOaHUH, Ierecoo0pazHo
o0patutbcs K HamOOsIee 3HAKOMBIM M MOHSITHBIM MEXaHHYECKHUM KOJIeOAaTeIbHBIM CHUCTEMAaM, BBES
pa3BepHyTOE MPEJICTaBIEHUE O CWIAX TPEHHA U JUCCUNATUBHOM (yHkuuu Panes. Cruenyer
[IPOAHAIU3UPOBATh YCIOBUS IPUMEHMMOCTH JIMHEHHOW TeopuM KojeOaHMi B MeXaHMKe. 3aTeM
nesecoodpasHo u3 npasuia Kupxroda BeIBECTH ypaBHEHHUE /7Sl TOKA B 3JIEKTPOMAarHUTHOM KOHTYpE ¢



BHEIIHUM BO30Y>KJICHHUEM U, CPaBHMBAs €ro C YpPaBHEHUE IBM)KEHHUS OJHOMEPHOW MEXaHMYEeCKOH
Kosie0aTenbHON CUCTEMBI, IPOBECTH IEKTPOMEXAHUYECKYIO aHAJIOTHIO. TeM caMbIM OyIyT 00001IeHbI
MIpe/ICTaBICHUsI O KOJeOaHUsAX B ATHX cHcTeMax. PaccMOTpeTb KOHCEpBaTHBHBIE M ABTOHOMHBIE
cucteMmbl. HamoMHUTh NOHATHS 00 YCTOMYMBOM M HEYCTOWYMBOM PAaBHOBECUHU M BBECTH MOHATHUS 00
OOBIKHOBEHHOW M aCUMIITOTUYECKON yCTOMYMBOCTH. BBecTH npencrapienne o (a3o0BOM MPOCTPAHCTBE
U MOoKa3aTh (ha30BbIE AMArpaMMbl Ul PACCMOTPEHHBIX MPOCTEHIINX CHCTEM, MPOJIEMOHCTPUPOBAB
BO3MOXHOCTH JJIs1 aHaJIK3a 0o0Jiee CI0XKHBIX CHCTEM.

Ilepen aHamM30oM BBIHYXAEHHBIX KOJI€OaHUH IenecooOpa3HO HANOMHUTh MaTeMaTHUYECKUil
anmnapar psnoB U uHTerpasoB Oypbe, UMes B BHUIY, UYTO CIEKTpalbHBIC NPEACTABICHUS U HAaBBIKU
ONEpUpPOBaTh MMU Yy CTYJEHTOB BeCbMa OIpPAaHUYEHBI. lIpennokuTh MCIOIB30BATH KOMIUIEKCHOE
MpeJCTaBIeHHE Kak 0ojee KOMIAKTHOe U ymoOHoe. IIpoaeMOHCTpUpOBAaTh 3TH BO3MOKHOCTH TpPHU
BBIUMCJIEHUM CIEKTPOB 3aTyXalOLUMX M HapacTaloIIMX KOJeOAaHWH M HCIOJIb30BaTh JJIs aHalu3a
BBIHYKJICHHBIX KOJI€OaHUH MOoJ AeHCTBHEM NEPUOJUYECKOW W HEMEepUOJUYECKOM BHEIIHEH CHIIBIL.
3areM cielyeT HaAlIOMHUTh O METOJE BAPHALIUU IOCTOSIHHBIX IPY PEIIEHUU HEOJHOPOIHBIX JIMHEHHBIX
nuddepeHHanbHbIX ypaBHEHUH U MCIIOJB30BaTh €ro /s aHalIM3a BBIHYXJIEHHBIX KojeOaHWi npu
UMITyJIbcHOM Bo3zeWcTBuM. Ilokasarh ¢usndeckuil cmbicn [ - QyHKIUMM Kak NPUCOSAUHEHHOMN
GbyHKIUY.

[Tpu m3n0XKeHUn COOCTBEHHBIX KOJeOaHH B MHOTOMEPHBIX KOHCEPBATUBHBIX CHCTEMax HaJlo
JaTh CTyJEHTaM IpeJCTaBICHHE O HOPMAJbHBIX KOOPAMHATAX, HOPMAJIbHBIX KOJIEOAHUSAX (THUIax
KonebaHui, MoJax) M COOCTBEHHBIX dYacToTax. [loJle3HO NPOWILTIOCTPUPOBATH 3TH TOHATHS Ha
npumepe kosnebanuil B mosnekyse CO2. [Ipoananu3upoBaTh COOCTBEHHBIE U BBIHYK/IEHHbIE KOJICOAHUS
B JIMHEWHBIX [ENOYKAX OCIWUIATOPOB Ha MNPHUMEpPax INPYKUHHO CBA3AHHBIX MAaATHUKOB U
JJNIEKTPOMAarHUTHBIX KOHTYPOB, CB3aHHBIX MEPEXOIHBIMU €EMKOCTAMU. Elle pa3 mpoaeMOHCTpUpOBATH
CIPaBEUIMBOCTh IEKTPOMEXAHUYECKOW aHAJIOrMu. BBECTH NMOHATHE O BOJHOBOM CONPOTHBIICHUU
LENOoYeK M KaK YacTHBIA Ciy4ail BBIBECTH BOJIHOBOE COINPOTHUBIIEHUE HJIEKTPUYECKOM KaOenbHOU
JIMHUU.

Bropas yacTh Kypca HOCBSIIEHA PACCMOTPEHUIO JIMHEHHBIX KOJICOAHUH B ONTHKE U JIa3ePHOH
¢u3uKe, BOMPOCOB, HMMEIOMIMX BAKHOE 3HAYCHHE IS TOATOTOBKM CHEIHMAIMCTOB IO JIA3ePHOMH
¢usuke. HauaTts m3noxxenue ciueayer ¢ GyHIaMeHTAIbHBIX ypaBHEHH MakcBeia 1 MaTepHUalbHbIX C
HCIOJIb30BAHUEM MEXIyHApOJHON CHCTEMbl €IMHUIl. OTO MO3BOJIAET IOCIE BBIBOJA BOJHOBOIO
YpaBHEHUS MMOKa3aTh CBsI3b (Pa30BOI CKOPOCTH CBETA C JICKTPHUUECKOM M MAarHUTHOU IMOCTOSTHHBIMU. B
paMKax Kypca JOCTaTOYHO OTPAaHMYMUTBCS CIIy4aeM IUIOCKMX BOJIH M HENPOBOIALICH, HEMarHUTHON
OJTHOPOJHON M M30TPOIIHOW pa3peKeHHOH cpenbl. [locne paccMOTpeHHs IUIOCKHX BOJIH B OTKPBITOM
PE30HaTOpPE ¢ YYETOM I'PAHMUYHBIX YCIOBUM Ha 3€pKajax AAcTcs MPEACTaBICHUE O MOJAX Pe30HaTopa,
X COOCTBEHHBIX YacTOTaxX M JOOPOTHOCTH pe3oHaropa. PaccMmarpuBas MarepuaibHble YacTHIBI B
IIPOCTOM MOJCIIA HENOABUKHBIX 3aTyXaIOLIUX 3JIEKTPOHHBIX OCLHUWUIATOPOB HETPYAHO IOIYYUTH
YaCTOTHBIE 3aBUCHUMOCTH ISl TTOKA3aTelsl MPEeJoOMIICHUS U Kod((UIIMEeHTa MOTIIOIeHNs (YCHIICHHS)
OHOpPOJIHOM cpenpl. MoxHO yka3aTe Ha cooTHomeHus: Kpamepca — KpoHwura, CBS3bIBalOIIME 3TH
3aBucuMocTH. PaccmarpuBas B KIIaCCMYECKOM  NPEACTABICHUM  M3JIYYEHHE  3aTyXaroIIHUX
OCHWIIATOPOB, CIy4allHO M HE3aBUCHMO JPYr OT Jpyra BO3HMKAIOIIUX, MOXHO BBIBECTH (GOpMy
CIEKTpa CIIOHTAHHOI'O W3JIY4YEHHs AKTUBHBIX YAacTUL[ B CBOOOJHOM IPOCTPAHCTBE M B OTKPHITOM
pe3oHaTope ¢ noryomaromeid u ycunuparomeil cpenoid. [lokaspiBaercss 3GdeKT CyKeHHs JMHHUMA
CIIOHTAHHOT'O U3JTyYeHHs U MpeoOpa30BaHusl UX B MOHOXPOMATHYECKHE KOMIIOHEHTHI ITPH YBEINYEHUU
ycuiieHus B cpene. Onpeaensercs nopor reHepalnu jas3epa.

B Tperbeil uacTM Kypca paccMaTpUBAKOTCSi OCHOBbI HEIMHEHHONW Teopuu KoyieOaHUil.
LenecooOpazHo HayaThb C KOHCEPBATHUBHBIX CUCTEM, JUISI KOTOPBIX HEMOCPEICTBEHHO M3 3aKOHa



COXpAaHEHMS DSHEPrUM MOXHO BBIUMCIUTH NEPUOJbl KOJeOAaHMM M BpalIeHUH OJHOMEPHOMH
KosnebarenbHOl cucTeMbl. B KadecTBe NpPOCTOr0 MpuMepa BBIYHCISAETCS MEpUoja  KoseOaHui
MaTEeMaTHYECKOr0 MasTHHKA. 3aTeéM paccMaTpUBAaeTCs aHIAapMOHM3M KojeOaHHWH B 00IEM BHJE:
MOSIBJICHUE BBICIIMX TAPMOHUK W HM3MEHEHHE MX YacTOT C POCTOM AaMILIUTYIbl KojeOGanuiud. s
JUCCUMIATUBHBIX HEJIMHEHWHBIX KOJIeOATeNbHBIX CHCTEM BBOJAUTCS MPEACTABIEHUE O METOME
MOATAITHOTO PAacCMOTPEHUS KOJeOaHWi Ha TTpUMeEpe KoJieOaHUW ¢ CyXUM TPEHHEM. 3aTeM H3JIaraeTcs
MeToJ1 JIbeHapa ¥ mpUBOJATCS MPUMEPHI MOCTPOCHHUS (Pa30BBIX JUATPAMM C €T0 UCTOJIb30BAHUEM IS
psaga nuccumaTUBHBIX cucTeM. OOCYXIaloTCs yCIOBUST BO3HUKHOBEHHUS aBTOKoyeOaHuil. [laeTtcs
NpeJCTaBIeHUE 00 YCTOHYMBBIX M HEYCTOWYMBBIX INpPENENbHBIX HUKIAX Ha (a30BOM IUIOCKOCTH, O
MSATKOM H >KECTKOM BO30YXJIEeHUU aBTOKoJeOanwii. BBomuTcs kmaccudukamnmsi aBTOKOIeOATEIbHBIX
CHCTEM KaK CHUCTEM TOMIICOHOBCKOTO THIMa M BBIPOXKACHHBIX. JlJs pacdyera aBTOKOJIEOATEIBHBIX
CHCTEM TOMIICOHOBCKOTO THIIA IMPEIIaraeTcsi METOJ] MEIJICHHO MEHSIOMUXCs aMIiummtyn u ¢as. B
KauecTBE  IMpPUMEpPOB  €ro  HUCIOJb30BAaHUS  PACCUUTHIBAETCS  DJIEKTPUUECKUH  TeHepaTop
CHHYCOMJIAJIbHBIX KOJCOAaHWMM W MEXaHWYEeCKUW TeHepaTop 3Byka (IpuUMEp - CKPHIIKA).
PaccunthiBaeTCs HHTEHCUBHOCTh '€HEPALMU B OJJTHOMOJIOBOM JIa3epe.

Jlnsg aHanu3a BBIHYXKIGHHBIX KojeOaHUN B HENMHEWHBIX KOJIeOaTENbHBIX CHCTEMax
MIPUBOAUTCS METOJ TrapMOHMYecKoro OamaHca. PaccMmaTpuBaroTCsi CHUCTEMBI C HE KBaJpaTHYHOU
3aBHCHUMOCTBIO TOTEHUUAIBHOW DJHEPrUM OT OOOOIIEHHONW KOOpAMHATBI M C KOA(PPHUIHEHTOM
COIIPOTHBIICHUS], 3aBUCALIMM OT 0000IIeHHOW ckopocTu. Ilokas3piBaeTcs, 4TO B IEPBOM Cllydae
PE30HaHCHBIE KPUBBIE «UCKPHUBIIEHBD) - MAaKCUMYyM I€peMellaeTcs 10 4acTOTE C POCTOM aMIUIUTY bl
BO3MYIIArOIIeH 000OMEHHON CHIBl. DTO MPHUBOAWT K BO3MOKHOMY HAOJIOIEHHIO THCTEPE3MCHBIX
sBieHuil. Bo BTopom cityuae pe30HaHCHbIE KPUBBIE COXPAHSIOT CBOIO CUMMETPHIO, HO YIIUPSIOTCS U
MOSIBJISIETCA IIOCTOSIHHAS COCTOBJIAIONIAS, KBAJPaTUYHO pPacTyllas € aMIUIMTYIO0H BO3MyLIAroLen
cuibl. [IpoBoauTes mapasiens ¢ MOJEBbIM YIIMPEHUEM JIMHUU YCUJIEHUS aKTUBHOM Cpellbl B Ja3epe.
OO6cyxmaloTcss  yclOBUS, TMpPH  KOTOPHIX  YacTOTa TOMIICOHOBCKOTO  TE€HepaTopa  MOXET
CUHXPOHU30BATHCS CUTHAJIOM JIPYroro reHeparopa.

B kxoHme kypca paccMaTpuUBarOTCs MapaMeTpUYecKu BO30yxkmaemble Kojebanus. OOriwmii
aHaJM3 BO3MOXKHOCTH TaKMX KOJICOaHUI MPOBOAUTCS HAa OCHOBE ypaBHEHMs XHWIUIA. Y CIOBHUS IS UX
BO30YKJCHUSI ONPENEIAIOTCS MpU aHaiu3e ypaBHeHUs Martbe. [lokas3biBaeTcs, YTO pOCT aMILUIUTYbI
rapamMeTpuuecK Bo30YyKAaeMbIX KOJIeOaHU OrpaHUYUBAETCS TOJBKO HEJIMHEHMHOCTSIMU B cucTteMe. B
KauecTBE IMpUMEpa PacCMaTPUBACTCS IIEKTPUUYECKUN TEHEpaTop C KOHJEHCATOPOM B 3aJarolleM
KOHTYpE, COAEPIKALIEM CErHETOANEKTPHUK. JlaeTcsl KaYeCTBEHHOE MPEICTABICHHE O MapaMEeTPUUYECKUX
YCUJIUTEIISX.

CaMmocTtosiTenbHast paboTa CTYAEHTOB HEOOXOAMMA JUIS 3aKpeIJICHHs TOJTYYEHHBIX
TeopeTnyecKux 3HaHui. PopMoii ee ABISETCA MOJArOTOBKA pedepaToB MO NPEATIOKEHHBIM TEMaM.
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