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1. Henp 1 nnaHupyemsple pe3ybTaTbl OCBOCHUS JUCLUUTLIINHBI

L{enbr0 OCBOCHUS AMCUUTUIMHEI SIBISAETCS (POPMHUPOBAHHE CIIETYIOMINX KOMITETEHIIHA:

OIIK-1 CnocoGeH NpuMeHATh €CTeCTBEHHOHAYYHBIE U OOLIEMH)KEHEPHbIE 3HAHUS,
METO/Ibl MaTEMAaTHYECKOI0 aHAIN3a U MOJICIIMPOBAHUS B NHKEHEPHOM AESITEIbHOCTH,
CBSI3aHHOU ¢ (POTOHHBIMH TEXHOJIOTUSIMH 00paOOTKM MH(POPMALIUU, TPOEKTUPOBAHUEM,
KOHCTPYHUPOBAHUEM U TEXHOJOTUSIMU MTPOU3BOJICTBA FJIEMEHTOB, TPUOOPOB U CUCTEM
(OTOHUKH U ONTOUH()OPMATHKHU.

[TK-1 CriocoGen k aHaIM3y MOCTaBICHHON 3a/1a4yl HCCIIEOBaHUI B 001acTu
(hOTOHUKU U ONTOMH(GOPMATHKH.

Pe3ynpTaTamu 0CBOEHUS AUCHMILIMHBI SIBISIFOTCS CJIEAYIOIINE UHIUKATOPbI
JOCTH>KEHUSI KOMITETEHITUH:

NOIIK-1.1 [IpumensieT 3HaHNUA MaTEMaTUKHU B MHKEHEPHOU IPAKTUKE MIPU
MOJIETUPOBAHUH

NOIIK-1.2 I[Ipumensiet oOienHXxeHepHbIe 3HAaHUS B IPO(dhecCuOHAIbHON
JeSITEIbHOCTH.

NOIIK-1.3 [IpumeHsieT 3HaHUS €CTECTBEHHBIX HAYK B UH)KEHEPHOU MPAKTHKE

NIIK-1.1 AHanuzupyert u onpejenseT TpeOOBaHUs K mapaMeTpam, MPeabIBIsIeMble K
pa3pabaTbIBa€MOIl CUCTEMBI CBS3H C YUETOM U3BECTHBIX SKCIIEPUMEHTAJIbHBIX U
TEOPETUYECKUX PE3YIbTATOB

NIIK-1.2 Onpenpensier 3a1a4u, peliaeMple ¢ MOMOIIbIO0 00BEKTa, CUCTEMBI CBSA3H U
O’KUJJa€MbI€ PE3YJIBTATHI €r0 UCITIOIb30BAHUS



Ileanb ocBOeHUS TUCIHTUILIHHBI

[lenp ocBoeHUsT AUCHUILIMHBI «METObl HEJMHEWHOW JUHAMUKH M MOJEIUPOBAHUE
ONTHYECKUX CHUCTEM» 3aKII0YaeTCs B MPUOOPETCHHH CTyACHTaMU TJIyOOKHX H
COBpPEMEHHBIX 3HaHWH MpobieM HenmHelHoW nmuHamuku (cuHepretuku, Nonlinear Science)
W METOJIOB MOJICIIMPOBAHUSA W HCCIIEIOBAaHUSA IPOLECCOB B HEIMHEMHBIX CHCTEMAX CO
CJIIOKHBIM TIOBEJICHUEM (BKJIIOYAsl YCTPONCTBA OMTORJICKTPOHUKH), MPOOJIEM MPUMEHEHUS
TUX cuUcTeM njisi oO0paboTku uHbopMmanuu. [IpuBUTHE NPUHLIMIIOB CIOKHOCHCTEMHOTO
MBIIIJICHUS.

1. MecTto qucuMiinHbl B cTpykType OITIOII
JlucuurimHa OTHOCUTCS K JUCUUILIMHAM IO BBIOOPY CTYJIEHTa BapUATHUBHOM 4YacTH

[Tpodeccronanproro nukiaa bioka 1. «Aucuumirabl (Moxynn)» («IHCIUATUTHHBL (MOTYJIH )
o Be1Oopy I1.B.1», B1.I1.B.JIB.01.01.).

[IpepexkBu3utsl. J[Jis OCBOCHUSA IUCHUILIMHBI «METONbl HEIMHEWHOW ITWHAMUKU M
MOJICIMPOBAHUS ONTUYECKUX CHUCTEM» HEOOXOAMMO HAMYUe Yy CTYJICHTa KOMIICTCHIIUH,
chOPpMUPOBAHHBIX TP H3yYCHHH JUCHUIIINH: «Du3uka», «OCHOBBI  ONTHKHY,
«PamnosnekTpoHuKay, «Marematuyeckui aHaJIN3Y, «JIuneinas anre0Opay,
«IuddepentnanpHbie YpaBHEHUS, «AHaUTHYECKAsT  TEOMETPUS», «Metoabl
MaTeMaTH4YeCKoi (u3ukm», «YuclIeHHbIE METOAbl M MaTEeMaTHYECKOe MOJICITHPOBAHUEY.
JInbo HeoOXonMMbI 3HAHHUA HMHBIX KYpCOB AHAJIOTHMYHBIX MO cojaepxkaHuto. OO0yyaemblii
JOJDKEH 3HAThb: OCHOBHBIE TEPMUHBI, TMOHSATHS, 3aKOHbBI, MPUHIUIBI, MOJEIH, METOJIbI
YKa3aHHBIX JTUCIUILINH.

[ToctpexBu3utsl. OcBOoeHWE MUCUUIUIAHBI «MeETOAbl HEIMHEHHOW JWHAMHUKH U
MOJICIIMPOBAHMS ONTHYCCKUX CHCTEM» HEOOXOJMMO I TIOCISAYIOIIETO H3yYCHHS
mucuuriuHabl «BomHoBoHas doToHukay, «HenuHeitHas onTHKa» W MPOBEICHHS HAy4YHO-
UCCIIeIOBATENIbCKOW paboThl B paMKax TIOJATOTOBKUA BBITYCKHOW KBaTH(PUKAIMOHHON
paboTHI.

2. KommereHuumu u pe3yjabTaTbl 00yuyeHus, (opMupyemble B pe3yJjbTaTe
OCBOCHHUS M CHUIIIMHBI/MOXYJIS

Tabmuua 1
Koa nu naumenoBanue
pe3yJibTaToB 00y4eHHus
Nuauxaro TUTAHUPYEMBIE PE3YIBTATHI
KomnereHnuust ! P ( Py pesy
KOMIIeTeHIIHU T 00y4eHuUs Mo TUCIUTLINHE,
XapaKTEePU3YIOIIUE ITATBI
(hopMUpOBaHHSI KOMITETEHITHI )
OIIK-1. HNOIIK-1.1. OP-1.1.1.
Cnocoben MPUMEHSTD [Ipumensier 3HaHUA [Ipumensier METO/TBI
€CTECTBEHHOHAYYHbIE U | MaTEeMaTUKH B | HeTMHEHHOMN JTMHAMHAKHA u
OOIIeMH)KEHEPHBIE 3HaHUS, | MH)KEHEPHOH  MPAKTUKE | MATEMAaTUYECKOTO MOJEIHPOBAHUS




METO/IbI MaTeMaTHYeCKOTO | MPU MOJEINPOBAHUU. ONTUYECKUX CHUCTEM JJIsi OMUCAHUS
aHauM3a ¥ MOJCIUPOBaHMUS B MPOIIECCOB B HEJIMHEHHBIX
HMHXEHEPHOM JeSITeIbHOCTH, cucTemMax co CJI0KHBIM
CBSI3aHHOH ¢ (DOTOHHBIMH MOBEJCHUEM TNPUMEHHMBIX  JIJIS
TEXHOJIOTUSIMU 00paboTku CO3JaHMSI AJIIEMEHTOB, MPUOOPOB U
uH(popManuy, cucTeM 00paboTKu HH(pOpPMAITHH.
MPOEKTUPOBAHUEM,
KOHCTPYHPOBAHHEM U HNOIIK-1.2. OP-1.2.1.
TEXHOJIOTUAMU  IIPOM3BOJCTBA [Tpumenser [Ipumensier oOuIeMHKEHEPHbIE
3JIEMEHTOB, PUOOPOB 1 cucteM | OOLICHHKCHEPHBIC 3HAHUS 1J11 OOBSCHEHUS SIBICHUN U
doToHHKH u | 3HAHUS B | mporeccoB B HEJTMHEHHBIX
OLTOMH(OPMATHKI. npogeccuoHaTbHON cucreMax co CIJIO’KHBIM
NESITEIbHOCTH. MOBEJICHUEM  MPUMEHHUMBIX  JUIsS
CO3/IaHUS IJIEMEHTOB, MPHOOPOB U
cucreM 00paboTKH nH(MOpPMAITUH.
HOIIK-1.3. OP-1.3.1.
[Ipumensier 3HaHUS 3HaeT O  IPUMEHUMOCTH
€CTECTBEHHBIX HAyK B | IpEACTaBICHUI u SIBJICHUU
WHXCHEPHOU MpaKTUKe. | HEIMHEWHON JIUHAMHKH, METOJIOB
MOJICIIMPOBAHUS OTNITHYECKUX
CUCTEM JJIsi CO3JIaHUSl DJIEMEHTOB,
npuboOpoB U cucTeM (HOTOHUKH U
onTouH(GOPMATUKH.

OIIK-4. HNOIIK-4.1. OP-4.1.1.

CriocobeH  MCHoB30BaTh Vcnons3yer C HCII0JIb30BaHUEM
COBpEMEHHBIE COBPEMEHHBIE COBPEMEHHBIX MPOrPaMMHBIX U
WH(POPMAIIMOHHBIE TEXHOJIOTUU MH(BOPMALHOHHBIE AIIEKTPOHHBIX CpeACTB
U TIPOrpaMMHOE O0OECIEYEHHUE | rexpomorum u | ocymecTBiser TIOUCK,
npu pereHun 337134 | porpaMMHOe CHUCTeMaTH3alMi0  y4eOHOH U
npodeccuoHaTbHON oBecmeyenme npy | HAYYHO-TEXHHUECKOH uHpOpMaLUU
JIESITCIIbHOCTH, coOmronas peleHnH 3amay | © MeTOIaxX HeJIMHENHON NTUHAMHUKH
TpeGoBaHusl HMH(OPMAITMOHHON PO ECCHOHATBHOI U MOJEIMPOBAHUU  ONTUYECKUX
0€30MMacHOCTH. NesTebHOCTH. CHUCTEM.

IK-1. UIIK-1.1. nmp-1.1.1.

CnocobeH  k  aHanuzy AHanuzupyer U AHanu3upyeT U KOppeKTUpyeT
MOCTaBJIEHHOU 3ajauu | onpexaensier TpeOoBaHuUs | TpeOOBaHUS K napameTpam
UCClieIoBaHMi B o0iacTH | K napameTpam, | pazpabaTbIBaeMOI CHCTEMBI CBSI3H C
(bOoTOHMKH U | IpeabsBisieMble K | yuétom U3BECTHBIX CBOWCTB
ONTOMH()OPMATHKH. pa3pabarbIBaeMoit HEJMHEHHO- TMHAMHYECKIX

CUCTEMBI CBSI3U C YUYETOM
M3BECTHBIX
SKCIEPUMEHTAIbHBIX U
TEOPETHUECKUX
pe3yabTaToOB.

YCTPOMCTB.

UIIK-1.2.

Ornpenenser 3agauu,
pemaemMple C TIOMOIIBIO
00BEKTa, CUCTEMBI CBS3H

np-1.2.1.

AHanu3upyeT U KOpPpEKTUPYET
3aJjaud, peUlaeMble C ITOMOIIbIO
HEJIMHEWHO-TNHAMUYECKUX




u OXHJaeMbl€ | yCTPOICTB B  CHCTEME  CBSI3H,
pe3yabTaThl €ro | OLICHMBAET BO3MOXKHbBIE PE3YJIbTaThI
HCIOJIb30BaHUS. UX HUCIIOJIb30BAHMUS.

3. CTpyKTypa M cojiep:KaHue TUCHHUIIMHBI
3.1. CTpyKTypa U TPY/10€MKOCTH BUAOB YUeOHOI padoThl M0 TUCHHUILIMHE

OO6mmas TpyJI0eMKOCTh TUCIUIUIMHBI COCTaBseT 5 3aueTHbIX enununil, 180 yacos.

TaoOmuna 2
Bun yae6HO# paboThI TpynoeMKkocTh B
aKaJIeMUYECKHX Yacax
OO01asi TPy10€eMKOCTh S5 ceMecTp BCETO
KonrakTHasi pa6ora: 92,5 92,5
Jlexrum (JI): 50 50
[Tpaktuueckue 3ansatus (I113) 34 34
JlaGopaTopHbie padoTsI (JIP) — —
CemuHapckue 3ansatus (C3) — —
['pynmnoBeie KOHCYNbTAUN 2 2
WNunuBuayanbHble KOHCYIbTAIIH 6,2 6,2
IIpomexyTouHas aTTecTanus 0,3 0,3
CamocTosiTejibHAs patoTa 00y4arouIerocs: 55,8 55,8
- HanucaHue peepama 8 8
- N10020MOBKA 0OKNA0A 4 4
- uzyuenue yuebHo20 mamepuana, nyoiuKayull 43,8 43,8
Bua npoMesKyTOYHOI aTTecTanuu (IK3aMeH) 31,7 31,7




3.2. Conep:xaHue U TPYA0EMKOCTh Pa3/iei0B U CHUIIHHBI/MOTYJIsI

Tadmuna 3
Bn
A . Yacwl B
yaeOHOI Ce Ko (b1)
Kon HaumeHoBaHUE pa3esioB U TEM U UX anekTpoH | Bcero
paboThl, Me . JIuteparypa pe3ynbTata(oB)
3aHATHS | COJCpIKAHHE . HOM (dac.)
3aHATUM, CTp o0yueHHs
bopme
KOHTPOJIS
Pasznen 1. BBenenue. Posib HeMHeHHOM
OAUHAMHMKH B  Pa3BHTHH  COBPEMEHHOIO
€CTEeCTBO3HAHUA.

1.1. Hayxa HoBoro Bpemenu u Hayka Hogeiimero | Jlekim 2 m 4.1.1 Ne 1, 3-5; OP-1.1.1,
BpPEMCHU: CXOJICTBO u pazamyus. m 4.1.2 Ne 1, 3, 4, 6-8, 14, 15. OP-1.2.1,
Metopomnorndeckass poib  HaOmomaTteds B OP-1.3.1.
mpoIeypax MO3HAHHMS HAa Pa3IMYHBIX CTaIHIX
Hayku. Jloruka HEIUMHEMHON IUMHAMUKU U €€
3agaud B XXI B. (mo I'.I". Manuuenxomy).

1.2. W3zyyenune yueOHOro Matepuana CPC 13

Paznen 2. OcCHOBHBIE KaTeropuu
HeJMHEeHHOH NMHAMHUKH.

2.1. [onaTus cucTembl, CTPYKTypel W Mojenu. | Jlexiwm 10 m 4.1.1 Ne 1, 3, 4; OP-1.1.1,
JluHaMuueckass cucreMa M e€ MaTeMaTHdyecKas m4.1.2 Ne 2,5, 6, 10-12. OP-1.2.1,
mozenb. [loHsatre HenuHeWHOCTH. Henmuenubiin OP-1.3.1,
OCHIILIATOP, HEJIMHCHHBIH pe30HaHC, OP-4.1.1.

JMHAMHM4YECKas CTOXAacTU4YHOCTb. Henuneiinble
BOJIHOBBIE IIPOLIECCHI:  YIApHbIE BOJHBI U
conuToHbl. IloHATHE DPOCTOrO U  CIOKHOTO
IIOBEJICHHUS. IlonsTue YCTOHYMBOCTH
JUHAMHUYECKOM CHCTEMBI M OCOOBIX TOYEK
cucrembl. [lonarue Oudypkauuun. I[lonsTue
nopsiika M xaoca. CroxacTHueckue KoJjieOaHusl.
DeHOMEHBI CaMOOpraHu3aluu u
JETEPMUHUPOBAHHOIO xaoca. IonsaTue
JMCKpETHOTO oToOpaxeHus. [loHsTHe cTpaHHOTO
artpaktopa (Ha nupumepe Mozenu JlopeHua).
[Monstne  pemennepa. Ilonsrtue  npoOHOM
pa3mepHoOcTH U (pakrana. [Ipumepsr ppakranos.
ITonsitue MacITabHOM WHBAPUAHTHOCTH




(ckeitnuHra).

2.2.

Kareropust cucteMsl, CTpyKTyphI, MoJenu (B
KOHTEKCTE IIpenMeTa HCCIEeIOBaHHSA) B HayKe.
Mogens Kak OOMmICHaydHBIH TEPMHUH, BHIBI
mozenel. IlonsaTue HenuHEHHOCTU U €€ POIb B
Hayke. [loHdatne pemnukanuu v €€ NpUMEpHI.
IlonsaTne JgMHAMHYECKOM CHCTEMBI M €€
MaTeMaTHYeCKON MOJIEIH. [Topsnox,
OecropsIoK, iMeHHas (hopma B 4EM CXOJICTBO?

[IpakTrueck
ue 3aHATUA

12

2.3.

W3ydenue yueOHOr0 MaTepuaa

CPC

7,5

2.4.

Hanncanue pedepara, moaroroBka a0kmnaaa

CPC

4,2

Pa3znen 3. MeTtoabl OnuCcaHus "
HCCJIEI0BAHUS HEJIHHEHHBIX JTHWHAMHYECKHX
CHCTEM.

3.1

VYceroiiuuBocts 1o JlanynoBy. ®a3oBblil
MOTOK, (ha3oBast KHUAKOCTH, (ha3oBast Karuisl.
ITpeobpazoBanue neKaps. CrpykTypHas
YCTOWYHMBOCTb, TIpybocTh cucTeMbl. IloHsTHE
KaTacTpo(sl.

MeToabl 4YUCIEHHON OLIEHKH JISITyHOBCKHX
MoKas3aTened. ANrOpUTM BBIYHCIECHUS CTApILEro
JISIITYHOBCKOT'O moKasarersi. 3aBHCUMOCTH
CIIEKTpa  JIAMYHOBCKMX  IIOKaszarejled  OT
mapameTpoB cuctembl. CleHapuu mepexoja K
xaocy. IlocrossHHas @eiirenbayma. PoxxmeHune
Xaoca uepe3 IepeMexaeMocTh  (cueHapuit
ITomo—ManHeBums).

Jlexkun

22

3.2.

@®azoBoe  NPOCTPAHCTBO  JUHAMUYECKOU
CHUCTEMBI, TIOHSATHE aTTPAKTOpa, pereiiepa, ux
npuMepbl. OcoOble TOYKH © TPHEMBI KX
HaXOXJeHWs ¥ aHamu3a. [loHsartue rpydocTu
CHCTEMBL. CrpykTypHas YCTOHYUBOCTB.
VYcroituuBocts  no  JlanynoBy.  Ilomstue
pasMEpHOCTH W JpOOHOH  pa3MepHOCTH,
¢pakrama, CTpaHHOTO  aTTpakTopa. Buisl
IpoOHOW  pa3MepHOCTH H  cmocoObl  e€
BbluKciieHus. [loHsiTHE JeTepMHHUPOBAHHOTO
xaoca. CrieHapuu nepexojia K Xaocy.

IIpakTnueck
1€ 3aHATUs

12

3.3.

Wzydenne yaebHOTO MaTepuaia

CPC

20

3.4.

Hanwncanue pedepara, moAroToBka A0KIama

CPC

4,2

m.4.1.1 Ne 1, 3-5;
m 4.1.2 Ne 2-6, 9, 10, 12, 13.

OP-1.1.1,
OP-1.2.1,
OP-1.3.1,
OP-4.1.1.




Paszpnen 4. ®opmoodpazoBaHue B
NPOCTPAHCTBEHHO pacrnpee1éHHbIX
JAMHAMHYECKHX CHCTeMaX.

4.1.

Konuenmus camoopranuzanuu I'. Xakena.
VYnpasnsromue epeMeHHbIE (mapameTpsl
MOpsiiKa) ¥ THOAYMHEHHBIE  IIEPEMCHHBIC.
Konuenmus camoopranuzanuu U. Ipuroxxuna.
JuccunatuBHblE  CTPYKTYpbl. ABTOBOJIHOBBIE
MPOLECCHI. Sueiixu Bbenapa. Boumnsl
MEPEeKIII0YEHUS.

I'enepanuss ~ onTHYeCKUX  CTPYKTyp B
KoJIblleBOM HHTepdepomerpe. budypkaunonnas
AuarpaMmMa KakK HHCTPYMEHT HCCJIICAOBaHUA
MOZEIU  HelIuHeWHod  cucremsl.  [loHsaTue
PaBHOCUIIBHOCTH BIIMSHUSL HEKOTOPBIX TPYMII
apaMeTPOB Ha 3BOJIIOLUIO CHCTEMBL.

Pexxumbl ¢ nokanmmzanmeil W 00OCTpEHHEM.
KonebatenbHas XUMHYECKast peakuus
Benoycosa—XKabotuHckoro.

Jlexnun

16

4.2.

Ilonatne camoopraHuzanuu. YTpaBIIOLIHE
NepeMeHHbIe  (IapaMeTpsl MOpsiaKa B CMBICIE
I'. Xakena) u momqunHEHHBIE IepeMeHHbIe. Jlazep
Kak cuctemMa c OudypkanusmMu u (Ha3oBbIM
nepexoaoM. budypkanuu u xaoc B HETMHEHHOM
KoJIblleBOM  uMHTepdepomerpe.  Xaoc  Kak
HOCUTEIDb nHpopManuu. Henuneiino-
ONTHYECKHE CHUCTEMBI u ob6paboTka
nHpopmanum.

[IpakTrueck
ue 3aHATHA

10

4.3.

Wzyuenne yuebHOrO MaTepuana

CPC

15

4.4.

Hanucanue pedepara, moAroToBKa A0KIaxa

CPC

3,6

m411Nel, 2 4
m.4.1.2Ne 3,5, 6, 10, 11.

OP-1.1.1,
OP-1.2.1,
OP-1.3.1,
OP-4.1.1,
Imp-1.1.1,
Ip-1.2.1.

HpOMe)KyTO‘lHaﬂ arrecranus

DK3aMeH

31,7

m. 4.1.1 Ne 1-5;
m. 4.1.2 Ne 1-15.

OP-1.1.1,
OP-1.2.1,
OP-1.3.1,
np-1.1.1,
1p-1.2.1.




4, Oo0pa3oBaresibHBIE TEXHOJIOT UM, y4eOHO-MeTOANYeCKoe "
uHGopMalHOHHOE o0ecneuyeHHe 1JIs OCBOCHUS M CUNILTUHBI
OcHoBHOM 00BEM 3HaHUM oOOy4aemblii MpPUOOpETaeT Ha JEKUMUSIX, B XOJe

MPaKTUYECKUX 3aHATHI W MOATOTOBKM K HUM. Ha MpakTUYECKUX 3aHATUSAX KaXKIbIA
MMEET BO3MOXXHOCTH BBICTYIUTH C JIOKJAJAOM Ha MPEIJI0KEHHYK) TEMY, Y4aCTBOBATH
pelieHnn 3aiad, MpoOJIEMHBIX CUTyallMii U 00cyxkaeHuu (3aJaBaTh W OTBEYaTh Ha
BOIIPOCHI, BHICKA3bIBATh CBOE MHEHUE).

CamocrosiTenbHas paboTa CTYJIEHTOB TMPU U3YUYCHUHM JIUCHMUIUIMHBI MOXET
BKJIFOYATh CJIEAYIOIIEE:

— U3y4EHHE UMEIOLErocs yueOHOro MaTepurarna;

— COCTaBJIEHUE CMHUCKA BOIIPOCOB U CBOMX BAPUAHTOB OTBETA HA HUX;

— U3y4eHHE TEM, BBIHECEHHBIX Ha CAMOCTOSATEIbHYIO POPabOTKY;

—TOUCK U 0030p JuTepaTypbl (B TOM YHCIE DSJIEKTPOHHBIX HCTOYHUKOB
uH(popMaIKn) 1Mo MHANBUIYATHHO 3aJaHHON MpobiemMe Kypca;

— aHaJIW3 HAYYHBIX IMyOJIMKAIUiI 110 3apaHee OMpeIeICHHOM MpernoaaBaTesieM TeME;

— MOUCK, aHalIu3, CTPYKTYpUpPOBaHUE W TMpe3eHTanus uHbopmanuu (HamMcaHHue
pedepara, mpe3eHTAlMi, TEKCTOB BBICTYIUICHHH C JOKIaJaMH Ha MPaKTHUYECKHX
3aHATHSAX);

— MOATOTOBKY OTBETOB HAa KOHTPOJIBHBIE BOIIPOCHI IPU MOATOTOBKE K IK3aMEHY.

B xome wu3yueHus IUCHUIUIMHBI, MPUMEHSIOTCS Ccleayrolnue o0pa3oBareibHbIC
TEXHOJIOTHH:

— JIeKIIUOHHBIE W  TMPaKTHYECKHWE 3aHATUS, TPYIINOBbIE JHCKyccuu  (C
UCTIOJIh30BAaHUEM UHTEPAKTUBHOTO 000PYIOBaHUS — IPOEKTOP, TOCKA).

@opMOil MPOMEKYTOUHOM ATTECTALMU MO TUCUUIUIMHE SIBIIAETCS SK3aMEH B MSTOM
ceMecTpe.

4.1. JInteparypa u yueOHO-MeTOAUYECKOe O0ecniedeHne

4.1.1. OcHoBHas yuyeOHasi TUTepaTypa

1. Annmenxo B.C., AcraxoB B.B., Banusacosa T.E. u np. Henuneitnsie a3¢exts! B
Xa0TUYECKUX M CTOXAcTUYeCKuX cucremax. — M. MxkeBck : MH-T KOMIBIOTEPHBIX
nucciena., 2003. — 529 c.

2. Kucenes I.JI. KBanToBas u ontuueckasi 3JeKTpOHUKA : yuebHoe mocobue / I JI.
Kucenes. — 4-e wusn., crep. — Cankrt-IletepOypr : Jlawb, 2020. — 316 c. Tekcr:
ANMEKTpOoHHBIN //  Jlamp  :  »nmeKkTpoHHO-OmOnmmoreynass  cuctema. —  URL:
https://e.lanbook.com/book/130188. — Pesxum noctyna: aist aBTOpU3. MOJIE30BATEIICH.

3. Ky3nenos A.Il., Ky3uenon C.I1., Peickun H.M. Henuneitnsie konebanus: Yueo.
nocobue s By30B. — M.: ®mmarnut, 2005. — 292 c. — TekcT : 3MEKTPOHHBINA //
DNEeKTpOHHAas oubiamoreka TTYy. — URL:
http://sun.tsu.ru/limit/2016/000213352/000213352.pdf. — Pexxum gocTyma: JOCTYIHO B

nokajibHOu cetu T1T'Y.



4. Jlanna I1.C. Henuneiinble konebanust U BoaHbl. — Mocksa : JIMBPOKOM, 2010.
— 55l c.

5.Cocumn D.A., Iloiznep b.H.  OcwmpicnienHas  Hay4yHas  JACSTEIBHOCTH:
JUCCEPTAHTy — O KU3HM 3HAHWUM, 3alIUIIaeMbIX B (OpMe MOJOXKEHUN / TMOoA pell.
A.B. BoiitiexoBckoro. — M. : PUOP: UHDPA-M, 2020. — 148 c. — TekcT : 31eKTPOHHBIH.
— URL.: https://znanium.com/catalog/product/1036377. — PesxuMm goCTyIma: M0 MOIITUCKE.

4.1.2. JlonoJHUTEIbHASA JIUTEpPaTypa

1. AnexceeBa W.1O., ApmmnoB B.1. Nudopmanronnoe obmectso u HBUKC-
peBomonmsi. — M. : D PAH, 2016. — 196 c. — Tekcrt : snekrponHbiii. — URL:
https://iphras.ru/uplfile/root/biblio/2016/alekseeva/Alekseeva.pdf. — Pexum moctyna:
CBOOOTHBIIA.

2. Aanmenko B.C., BamuBacopa T.E., Illumanckuii-I'aitep JI. [{uHamudeckoe u
CTaTHUCTHYECKOE ONHCaHHe KojebaTenbHbIX cucreM. — M. [m ap.] : Perymspuas u
xaoTnueckasa quHamuka, 2005. — 143 c.

3. Bmagumupos C.H., W3maiinos U.B., Iloizaep b.H. Henunelino-mmaamMudeckas
KpUITosiorus: paguopusudeckue u ontuyeckue cuctemsl / [lox pea. C.H. Bnanumuposa.
— M.: ®uzmatiur, 2009. — 208 c. — TekcT : 3neKTpoHHBIN // DieKTpoHHas OuOIMOTEKa
TI'Y. — URL: http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000390242. —
Pexxum noctyna: 10CTyIHO B JoKayibHOU cetu TT'Y.

4. TopoxoB B.I'. CnoxHble CHUCTEMBI KaK OOBEKT HCCIEAOBAHHUS B MaKpoO- U
HaHocHucTeMoTexHuke // CuHepretnueckas napaaurma: CUHEpreTuka WHHOBAI[MOHHOM
cnoxHoctu. — M.: [Iporpecc-Tpanunus, 2011. — C. 210-236. — TekcT : 3IeKTPOHHBIN. —
URL.: https://rusneb.ru/catalog/000199 000009 005384338 191803/ — Pexum mocrymna:
B AJIEKTPOHHBIX YUTAJBHBIX 3aj1ax Oubnuorek-yyactuukos HOB.

5. U3maiinos M.B., Jlauun A.B., Iloiiznep b.H. [lerepmMuHupoBaHHBII Xaoc B
MOJIENISIX HEeJIMHEeHoro KojbleBoro uHrepdepomerpa. — Tomck: M3n-Bo Tom. yH-Ta,
2007.-256 c.

6. U3maiinor WM.B., Iloiznep b.H. AkcumomaTudeckas cxema HCCIICJIOBaHUS
JMHAMUYECKUX CHCTEM: OT KPUTEPUEB HMX PACTOXKICCTBICHUS K CAMOM3MEHEHHIO. —
Tomck: STT, 2011 — 570 c. — Tekcr : aneKTpoHHbIN // DnekTponHas oubnuoteka TI'Y. —
URL: http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000423310. — Pexum
JIOCTyNa: IOCTYIHO B JIoOKanbHOU cetu TT'Y.

7. N3maiinos U.B., Tloiiznep b.H. O Hayke, COOBITUSX B UCTOPUN U3YUYCHHS CBETA,
KoJieOaHuM, BOJTH, 00 MX UCCIEA0BATEINX, a TAKXKE III0CCHl U ATUMOHBI : yuel. mocooue /
nox pea. A.B. Boiinexosckoro. — Tomck: UJ] TI'Y, 2015. — 410 c. (OnexTpoHHas Bepcus
JIOCTyITHA B ceTHn TTY. URL:
http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000503100 — Pexxum moctyma:
JOCTYITHO B JioKasibHOM cetn TI'Y).

8. Kaky M. bynymee pasyma. — M. : Anbnuna HoH-uKiH, 2015. — 455 c.


http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000423310

9. Kamutkun H.H. Yucnennsie meronsl. — Cankrt-IletepOypr : BXB-IletepOypr,
2014. — 586 c.To xe: Kamutkun H.H. Yucnennsie metonsl. — Cankr-IlerepOypr : BXB-
[TerepOypr, 2011. — 586 c.

10 Kapmos H.B., Kupuuenko H.A. Komebanusi, BOJNHBI, CTPYKTypel. — M.:
®dusmatiut, 2003 — 496 ¢. — TekcT : anmekTpoHHBIN // DnekTponHas oubmmorexka TTY. —
URL: http://sun.tsu.ru/limit/2016/000170062/000170062.djvu. — Pexum mocTyma:
JIOCTYITHO B JTOKaJIbHOM cetn TT'Y.

11. Kusmapp 10.C., ArpaBan I'.Il. Ontudeckue comuToHbl: OT BOJOKOHHBIX
CBETOBOJIOB 710 (POTOHHBIX KpUcTaioB. — M.: ®DU3MATIINUT, 2005. — 648 c.

12. Heitmapk FO.U., Jlanga [1.C. CroxacTrueckue u xaoTudeckue konebanus. — M.:
Hayxka, 1987. — 422 c. — Tekcrt : anekTpoHHBIH // DnekTponHas oubnuorexka TTY. — URL:
http://sun.tsu.ru/limit/2016/000087007/000087007.djvu. — Pesxxum noctyma: JOCTYITHO B
nokanpHOM cetn TI'Y.

13. Camapckuit A.A., MuxaiinoB A.Il. MaTtematnyeckoe monenupoBanue: HMuaew.
Mertoasl. Ilpumepsl. — 2-e¢ u3n., uctnp.. — M. : @mmarmur, 2002. — 316 c. To xe:
Camapckuit A.A., Muxaiinos A.Il. Maremarnueckoe moaenupoBanue: Maen. MeTomsl.
[Ipumepsl. — 2-e u3a., ucnp.. — M. : Hayka. ®usmaraut, 2001. — 316 c.

14. Cunepreruka: Antonorusa / HaydHslii pen., cOCTaBUTENb, aBTOP MEPEBOJOB U
Berym. cT. E.H. Kuszea. — M.; CIIG. : Llentp rymanutapubix naunuatus, 2013 — 480 c.
— Texcr : onextponsusld // OnexktponHas Oubmmoreka TI'Y. — URL:
http://sun.tsu.ru/limit/2017/000564470/000564470.pdf — Pexum nocrtyma: IOCTYIHO B
nokasbHOM cetu TT'Y.

15. Cuneprerrueckas napagurma: CorpanbHas CHHEpreTuka : cOopHuK. [Beim. 6 /
pen.-coct. O. H. AcradreBa, B. I'. bymanoB] ; Poccwuiickas akan. Hayk, WH-T
dbunocoduu. — Mocksa : IIporpecc-Tpamurus, 2009. — 688 ¢. — TekcT : 2IeKTPOHHBIHN //
DJIEeKTpOHHAA oubnuoTeka TTry. — URL:
http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000384164 — Pexxum noctyna:
JIOCTYITHO B JIOKajbHOM cetn TI'Y.

4.2. ba3bl faHHBIX U UH(OPMAIMOHHO-CIIPABOYHbIE CHCTEMbI, B TOM 4YHCJIE
3apyOeKHbIe

1. Dnexrponnsrii pecype SPIE Digital Library: http://www.spiedigitallibrary.org

2. DnekrponHkIi pecypc Optics Infobase: http://www.opticsinfobase.org/

3. DaexTponHbIi pecypc SpringerLink: http://link.springer.com/

4. DnekTpoHHBIH pecypc “OTeuecTBEHHBIE M 3apyOeKHbIE pecypchl” (MOAMKCKA IO

noroeopam HB TI'Y ¢ mpaBooGOnamatenssmu Ha Tekymuid ydeOHbiii tom). URL:
http://lib.tsu.ru/ru/elektronnye-resursy

5. Hayunas snekrponnas oubirorexka eLIBRARY.RU. URL: http://elibrary.ru/

6. DIIeKTpPOHHBIE PECYpPChl CBOOOHOTO JIOCTYTA, pa3MEIIeHHbIE Ha caiiTe OMOIMOTEeKH
B pazaene “Ccputku Matepuet”: http://lib.tsu.ru/ru/ssylki-internet.

7. DnexTpoHHas oubnuorexa TTY. URL:
http://vital.lib.tsu.ru/vital/access/manager/Index.



http://www.spiedigitallibrary.org;/
http://www.opticsinfobase.org/;
http://link.springer.com/
http://lib.tsu.ru/ru/elektronnye-resursy;
http://elibrary.ru/;
http://lib.tsu.ru/ru/ssylki-internet
http://vital.lib.tsu.ru/vital/access/manager/Index;

4.3. IlepeyeHb JUIEH3HOHHOTO U MPOTPAMMHOI0 o0ecrevyeHust

— Microsoft Office 2010 Russian Academic Open, Microsoft Windows Professional
7 Academic Open (JIumensus Ne47729022 ot 26.11.2010);

— maket nporpammuoro ooecrieuenus PTC MathCad Education (lorosop mocraBku
Ne7193 ot 14.10.2015;

— Ipodee OTKPBITOE MporpamMmHoe obecrieueHue ains opopmiieHus pedepaToB U
npe3eHTaluil, noucka nudopmanuu B cetu UHTEpHeT.

4.4, O6opynoBaHue U TEXHUYECKHE CPeACTBA 00yYeHusI

[Ipy ocBOEHMH TUCUUILIMHBI UCITOIB3YIOTCA MPE3CHTALUH IO OTACIBHBIM pa3ieinam
JTUCHUTUIMHBI, UHTEPAKTUBHOE O0OpYJOBaHHE B YUCOHBIX ayJUTOPHUSIX C MYyJIbTHUMEOHa-
MIPOEKTOPAMH U JOCKaMU ISl IPOBEACHUS JEKINI U TPAKTUUECKUX 3aHATHI, TPYNIOBBIX
Y MHJIMBUYaJbHBIX KOHCYJbTAMNA, TEKYIIET0 KOHTPOJISI U TPOMEKYTOYHOM aTTECTAIUU.

Hcnonb3yroTcsi KOMIIBIOTEPHBIE KJIACCHI: € JOCTYNIOM K pecypcam HayuHoit
oubnmorekn TI'Y, B TOM 4mcle OTEYECTBEHHBIM U 3apyO0ekKHBIM MEPHOTUUECKUM
u3naHusM, W cetu VHTepHeT, ¢ pabouyuMM MeCcTamMH, HMEIOIUMU HEO0O0XO0IuMOe
IpOrpaMMHOE OOECIEYeHHE, HUCIOJB3YIOTCS [UJIsl BBIMOTHEHHS] pPacyéToB U PabOTHI
CTYAEHTOB C pecypcamu cetn MHTepHer.

S. Meroauyeckne  yKasaHHs o0y4yaromuMmcst no OCBOCHHIO
AUCHUILTHHBI/ MOYJIA

JIns ycnemrHoro OCBOEHMSI JUCHUILIMHBI PEKOMEHIYETCS: IMO3HAKOMHUTHCS CO
CTPYKTYpOH Kypca, WHCIOJB3ysS pabouyl Mmporpammy; TOBTOPUTH  MaTepHal
MPEABIYIIETO 3aHATHS, UCTIONB3YsI CBOU 3aITMCH, KOHCTIEKThI; CBOCBPEMEHHO BBHITIOJIHSTH
CaMOCTOSITEIbHYIO PabOTy (TOTOBUTHCS K NMPAKTUUECKUM 3aHSATHSM), BBIICHSAS Ha Heé
JIOCTATOYHOE KOJIMYECTBO BpeMeHHU. IIpu mMOAroTOBKE K 3aHATHUSAM HEOOXOIUMO
(GbUKCUPOBaTh B BUJIE BOIPOCOB CIIOKHBIC U HEMOHSITHBIC ACTIEKThI TEMbl, HICKATh OTBETHI
Ha HHUX B JuTepatype (cM. pasmensl 4.1, 4.2.), 3amaBaTh BOIPOCHI CBOMM KOJUIETaM H
MPENOIaBaTENII0 Ha 3aHATHUSAX, BECTU ceOs akTuBHO. [IpoOenbl B MPONACHHBIX TEMax
MOTYT HETaTUBHO CKa3aThCsl HA IOHUMAaHUU CIEAYIOMINX Pa3/ieIOB JUCHUIIINHBI.

6. IlpenogaBaTe/IbCKMIl COCTAB, peaTU3yOLIUi TUCHUILIMHY

N3maiinos Urops BanepbeBuy, kanauaaT Gus.-Mat. HayK, JOICHT.

7. S13bIk MpenogaBaHus — PYCCKUI.



