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AHHOTANMA

HucuunnvHa npeaHazHayeHa s CTyAeHTOB Broporo kypca MOTU u umeeT cBOEil LeNbI0 O3HAKOMIICHUE
CTYJCHTOB C 3aJlayaMd W METOJaMU COBPEMCHHOW (U3UKU HEIMHEHHBIX JUCCUIIATUBHBIX CUCTEM. B
YaCTHOCTHU, CTYJIEHTHI TMOJydaT MPEACTABICHHE 00 OCHOBHBIX MOJENSX, MOHATHUIHOM ammapare, MeTojax
aHalln3a W UCCIICJIOBaHMS JIMHAMHUKN HETMHEWHBIX CHCTEM, UCIIOJIb3YEMbIX B JIAHHOW O0JIACTH (U3UKU. DTO
MMO3BOJINT WM B OyAymieM TPUMEHSTh T[ONYYCHHBIE paHee 3HaHWS B O0NACTH TEOPETHUYECKOH W
MareMaTH4ecKod (PM3HMKH K OTMCAHUIO HEIMHEHHBIX TIUCCUITATUBHBIX cHCTEM. LleNbIo TUCIIUIUIMHEL SIBIISETCS
(hopMupoBaHUE 3HAHWH W YMEHHNA, HEOOXOAMMBIX IS TIPOBEACHUS MEXIUCIHUILTHHAPHBIX WCCIIEOBAHUMN C
WCIOJIh30BAaHUEM METOZ0OB COBPEMEHHOM TEOPETHUYECKON (PU3UKH, MOCTPOCHHSI MOJIEIICH CIIOXKHBIX CUCTEM U
HMX aHaJH3a.

1. leau u 3apauu

eap AUCUMNIMHBI

O3HAKOMJICHHE CTYJCHTOB C 3ajadaMM M METOJaMH COBPEMEHHOH (PM3MKM  HEIMHEHHBIX
JMCCUNATUBHBIX CUCTEM. B wyacTHOCTH, CTYyIEHTHI MOJIyyaT HpEACTaBlIeHHE 00 OCHOBHBIX MOJENSX,
MOHATHUIHOM amnmapare, METOAAaX aHajiu3a W HCCIENOBAaHUS JUHAMHUKM HEIMHEMHBIX CHCTEM,
UCTIONB3YEMbIX B JaHHOW 007acTH (M3MKU. DTO MO3BOJIUT UM B OyAylleM HPUMEHSATH MOJTy4EHHbIE
paHee 3HaHHMA B OOJIACTH TEOPETHUYECKOM M MaTeMaTHYEeCKOW (PU3MKM K ONUCAHHMIO HEITUHEHHBIX
JMCCUNATUBHBIX cHUCTeM. llenpio OUCHMIUIMHBI sBisieTcss (OPMUPOBAHME 3HAHUM M yMEHMH,
HEOOXOAMMBIX ISl MPOBEACHUS MEXIUCUUIUIMHAPHBIX HCCIEIOBAHUN C HCHOJIH30BAaHUEM METOAOB
COBPEMEHHOM TEOpETHUECKON (DU3UKH, IIOCTPOSHHSI MOJIENICH CIIOKHBIX CUCTEM M MX aHalln3a.

3agaum AU COMIIHHBI
[lonyueHnue y CTyNEHTOB 3HaHMM O COBPEMEHHBIX 3ajlayaX, PELIAeMbIX B TEOPUU HEJIMHEHHBIX
JUCCUNIAaTHBHBIX CHCTEM;

06yquI/Ie CTYACHTOB MCTOdaM (1)I/ISI/IKI/I HCJIIMHEHHBIX JAUCCUIIATUBHBIX CUCTCM,

(bopMupOBaHUE yMEHHI ¥ HABBIKOB IMPUMEHSTH ITOJyYCHHBIC 3HAHUS UISl PEIICHUS 3a/1a4 B CMEXKHBIX
00JIaCTSIX HAYKH — XMUMUYECKOH pusrke, OMOPU3UKE H T.JI.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1aqy,

OIIK-1 CniocobeH npuMeHSTh HAMEYATD MyTH €€ PEIEHHS

(byHIaMeHTalIbHbIE 3HAHUS, IOTy4YEHHbIE B

OIIK-1.2 CnocobeH cTpOuUTh MareMaTHYecKHue MOJEIH,
oOnacT (pU3MKO-MaTeMaTHUECKUX U (MITH)

MPOU3BOAUTDH KOJIMUCCTBECHHBIC PACUYCThI U OLICHKU

C€CTCCTBCHHBIX HAYK, U UCIIOJIb30BaTh UX B

MPO(ECCHORATBHOM MESTETBHOCTH OIIK-1.3 CnocobeH ompenensTs TpaHUIBl TPUMEHHUMOCTH

MOJIYYCHHBIX pPC3YJIbTATOB

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
OIIK-2 Crioco6GeH KCIob30BaTh COBPEMEHHBIE |BBIYUCIMTEILHYIO TEXHUKY M CEpBHMCHI ceTh MHTepHeT B
nH()OPMAIIMOHHBIC TEXHOJIIOTUU U obmactu (cdepe) mpodeccrHoHaTbHON AeATSIIEHOCTH

HPOTrpaMMHbIE CPEACTBA IIPU PELICHNUH 3a1a4 OIIK-2.2 3naer u yMeeT TPUMEHATH YHCIIEHHBIC
po(eCCUOHANBHOM IEATENBHOCTH, COOMIONAs  |MaTeMaTHYECKUE METOABl W TMPUKIAIHOE [POrPAMMHOE
TpeOOoBaHus MHYOPMALIMOHHOM OE30IIaCHOCTH  [obecrieyeHre Uil pelIeHMs  Hay4HbIX — 3a4ad B
npodeccuoHaIbHON 0bnacTu

OIIK-4 CriocoOeH oCyIIeCcTBIATE COOp U OIIK-4.1 Bmageer weromaMu Hay4HOTO IIOWCKa |
00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH) WHTEIUIEKTYyallbHOTO aHaln3a WHGOpPMAIUK TPH PEIICHUH
TEXHOJIOTUYECKON HH(POPMAIMH ISl pEIICHUsT  |3a1a4 MPpOoPeCCHOHANIBHON e TEIbHOCTH

(byHIaMEHTaIBHBIX U MPHUKIIAJHBIX 334

OIIK-5 Cnocob6en yuactBoBarb B ipoBeieHnn  |OIIK-5.1 CrnocoOeH pemiaTh TOCTaBICHHBIE 3a/1a4d B
(yHIaMEHTANbHBIX U MPUKIATHBIX o0nacTu TEOPETHUECKUX u 9KCIIEPUMEHTAJILHBIX
HCCIIeJOBAaHUN U pa3pabOTOK, CAMOCTOATENIFHO |MCCIEJOBAaHUN U pa3pabOTOK

OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,




MalCMaln4CLRMT MC1U/Abl nLuJIC|UBaHnnmn, 1
paborars Ha COBPEMEHHOM SKCIIEPUMEHTATBHON
HAay4HO-UCCIIEI0BaTENbCKOM,
M3MEPUTENBHO-aHAIUTHYECKON 1
TEXHOJIOTUYECKOM annaparype

OIIK-5.2 OO6OmnazaerT CIIOCOOHOCTHIO K OCBOEHHIO HOBBIX
3HAHWUU HAa OCHOBE M3YUYCHHS JIMTEPATYPHI, HAYYHBIX CTaTeh
U IPyTUX UCTOYHUKOB

I1IK-1.1 Bnameer  gyHIaMeHTanbHBIMH  TIOHSTHIMH,
3aKOHAMU U TEOPHUSIMHU COBPEMEHHOU (DU3UKH

[IK-1.2 Hmeer myOokoe 3HaHME W MOHMMaHUE Oa30BBIX
MaTeMaTHYeCKUX JUCLUILUIMH

[MK-1 Crioco6eH mi1aHupoBarh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
HCCIICIOBAHMSI

[IK-1.3 Bnageer KyapTypoi MOCTAaHOBKH HAay4YHOU 3aJlaud U
MOJEJINPOBAHUSI €CTECTBEHHOHAYUYHBIX OOBEKTOB U CHCTEM

I[IK-1.4 VYmeer cTpOUTh MAaTEMAaTUYECKUE MOACIH MAJIA
ONMMCAHMSI W MCCIEAOBaHHUA TIPOLIECCOB M SABIEHUH B
COOTBETCTBYIOIIUX HAYYHBIX 001aCTAX

[IK-1.9 3naeT nepeyeHs BeAyIINX MEPUOANUESCKUX HAYYHBIX
W3aHU W CIOCOOCH BBINENATh aKTyaJIbHbIE HAy4HBIC
MyOIuKauu B Mpo)eCCUOHANBHOM 001acTH

[IK-2.1 Bnameer MerogaMu CTaTHCTHYECKOW 0OpabOTKH U

[1K-2 CnocoGen aHanu3upoBaTh MOTyYCHHBIE B
aHaJln3a Hay4HbIX JaHHbBIX

X0ZIe HayYHO-HCCIIEI0BATEIBCKON pabOThI
JaHHBIC U JI€J1aTh HAyYHBIC BHIBOJIBI

[IK-2.2  VYmeer HaxoguTh  KIIOYEBBIE  MapaMeTpHl,
OTIpENICNIAIONINE HU3yyaeMoe SIBJICHHE, W IPOU3BOIUTH

(3aKTrOueHMS)
YUCJICHHBIE OLIEHKU 110 NOPSJKY BETHMUUHbI
[1K-4.1 3Haer ynciIeHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00macTu
[MK-4 Crioco0GeH KpUTHYECKH OIIEHUBATh [IK-4.2 3HaeT HCTOYHHUKH TPOUCXOXKACHUA U yMeEeT
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U MPOU3BOAUTH  OLIGHKY  IOTPEIIHOCTH  HM3MEpPeHHH |
METO/I0B JIOCTOBEPHOCTH 3KCIIEPUMEHTAJIbHBIX PE3ysIbTaTOB

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBEHHBIC
OTHOILLUEHHUSI UCTOJIb3YEMBIX IIOHATHI U MOJENEN

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI O JUCHMILINHE (MOLYJII0)

B pesynbrare 0cBOHHS AUCHUIIMHBI 00y4aIOIINeCs JOIKHbI

3HAThb!
1. OcHoBHBIE 3a/1au¥ (PU3NKN HETMHEHHBIX TUCCUIIATUBHBIX CUCTEM;
2. OCHOBHBIE TIOHATHSA Kypca: yCTOMYMBOCTH pelIeHUil cucreM Iu((epeHIUaIbHBIX YpaBHEHHH,
aBTOMOJEJbHBIE pelIeHus, Oudypkanus, mokasareau JiamyHoBa, TMHAMUYECKUH Xaoc, KIacCu(uKaus
aTTPaKTOpoB cucTeM nu(depeHInaIbHBIX YPaBHEHUH;
3. CMbICH IPUMEHSAEMBIX B KypCe METO/IOB.

YMETb:
1. IIpumensaTs oOcykaaeMble B paMKax Kypca MOAXOAbI K PELICHUIO 3a1ad (PU3NKK HEITMHEHHBIX
JVICCUTIATUBHBIX CHCTEM.

BJIaJICTh:
1. TeopeTrueckuM U MOHATUHHBIM anmaparoM GU3NKKA HETMHEHHBIX AUCCUIIATUBHBIX CHCTEM.

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIHHEI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 OcHoBHBIC TIOHSATHUS (N73Z1N71 4 5 4
HEJIMHEHHBIX JTUCCUTIATUBHBIX CHCTEM




2 budypkanum B MHOTOMEPHBIX CHCTEMAax 2 1 4
[Ipumeps! NPOCTPaHCTBEHHO-BPEMEHHBIX

3 CTPYKTYp B HEJIMHEWHBIX 4 2 4
pacnpeseneHHbIX cucTeMax
[IpocTpancTBEHHO-BpEMEHHbBIE

4 CTPYKTYPBI B (PU3HYECKUX U XUMHUECKHX 4 2 4
CHCTEMaX U COOTBETCTBYIOILIME MOJEIU
Teoperuueckoe  ONUCAaHUE  CIIOXHBIX

5 OMOXUMHYECKUX MIPOLIECCOB u 2 1 4
HOMYJISIIUOHHON IMHAMUKU
MognenupoBanue MOMYJIALIHOHHON

6 JTUHAMUKA C Y49€TOM IMPOCTPAHCTBEHHOMN 2 1 4
CTPYKTYPBI
MHOIOKOMIIOHEHTHBIE  IOILYJIILIUOHHBIE

7 MOJZIETHN CO CJIOKHOM MPOCTPAHCTBEHHON 2 1 4
CTPYKTYpO#

] JluHaMuKa HENWHEHHBIX OCLUIUISITOPOB, ) 1 4
HEKOTOPbIE IPUMEPHI
Pemrenus B Bujie Oerymux BoiaH. Mogeinb

9 ACUMIITOTUYECKU TOHKOT'O ¢dponTa 2 1 4
peaxkuuu

10 YeroitunBocTh  Oerymmx — BOJH — Ha ) 1 4
[IPUMEpPE BOJIHBI TOPEHUS

1 Henuneiinas JUHaMHKa ¢dbpoHTOB 4 ’ 5
peaxkuuu

Hroro yacos 30 15 45

Iloaroroska k sKk3aMeHy 0 gac.

Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2.

Coneprxanue JUCIUIUIMHBL (MOAYS), CTPYKTYPUPOBAHHOE IO TeMaM (paszesiam)

Cemecrtp: 4 (Becennuit)

1. OCHOBHEIC TTOHSATHS (1)I/I3I/IKI/I HEJIMHCITHBIX JUCCHUIIAaTUBHBIX CUCTEM

OcnoBuble noHsATHS.  OTKpbITHIE cucTeMbl. HepaBHoBecHocTh.  HenmHelHBIH ocunisTOp,
B030yauMasi cpeia, aBTOBOJIHBI, TUCCUIIATHBHBIE CTPYKTYPBI.

OneMeHThl KadyeCTBEHHOW TEeOpHH AMHAMHYECKUX cHcTeM. JuccumaTuBHBIE cHCTeMbl. (Da3oBBIi
MTOPTPET, TPACKTOPHS, OCHOBHEIE THITHI O (ypKaIwii Ha TIIOCKOCTH.

YcToMuHuBOCTh, XapakTepucTuueckue nokaszarenu Jlsmynona. [lonsitue arrpakropa.
2. budypkanuu B MHOTOMEPHBIX CHCTEMax

budypkanun B MHOromepHbIX cucteMax. CTpaHHBIE aTTPAKTOPHI.
Otob6paxenue [lyankape. Teopusi OTHOMEPHBIX IMIAIKUX OTOOpaKEHUI.
Xaoc B ITMHAMHYECKUX CUCTEMaX U CIIEHapHH (IIyTH) €r0 BOZHUKHOBEHUSI.
@pakTanbHbIe CTPYKTYPBI U UX Pa3MEPHOCTb.

3. HpI/IMCpLI OPpOCTPAHCTBCHHO-BPCMCHHBIX CTPYKTYD B HEJIMHEHHBIX pacnupeacICHHbIX CUCTEMAX

[IpumMepsl TPOCTPAaHCTBEHHO-BPEMEHHBIX CTPYKTYp B HEIMHEMHBIX paclpelesieHHBIX CHUCTEMax.
ABTOBOITHOBEIE PEKUMBI B cpenax c T dysnent. VYpaBHeHUE
®umepa-Konmoroposa-Ilerposckoro-IleckynoBa. BonHbl mnepemenienus. berymue HMMITYIbCHIL.
CnmpanpHble BosHBI. Benymue nentpsl. CranmoHapHbIe HEOAHOPOIHBIE CTPYKTYpBI, Oudypkamnms
TeropuHra.



4. IlpocTpaHCTBEHHO-BPEMEHHBIE CTPYKTYpPbl B (DU3MYECKMX M XHMHUYECKHUX CHCTEMax H
COOTBETCTBYIOIINE MOJEIH

[IpocTpaHCTBEHHO-BPEMEHHBIE ~ CTPYKTYpbl B  (U3MYECKUX M XHMHYSCKHUX CHUCTEMax M
cootBercTBytome monenu. Moxens [lpuroxkuna-Jlegespa-Huxonuca («Oproccenstop»). Termossie
BOJHBI W HEOJHOPOJHBIC CTAllMOHAPHBIE COCTOsiHUS B cucteme FetH2. Mexanusm sddexra
OapeTHpoBaHusI.

5. TeopeTrueckoe onucaHue CI0KHBIX OMOXUMHUYECKUX MPOIECCOB U MOMYIISIIIMOHHON TMHAMHKH

TeopeTnueckoe ONUCAHHE CIOXKHBIX OMOXMMHUYECKHX MPOLECCOB U TOMYISALMOHHOW IHMHAMHKH:
(epMeHTaTUBHBIA KaTanu3 — ypaBHeHHEe Muxasnuca-MeHTeH, MOAEIH MOMYISALUOHHOTO POCTa C
y4eTOM OrpaHHMYEHUS €MKOCTH, MOJEIM CTPYKTypUPOBaHHbIE IO IapaMeTpy; MOAENb
KOHKYPUPYIOLIMX MOMYJsuid, Monensb JKakoba 1 MoHO; MOIeIMpoBaHUE CUCTEMbI XUIIIHUK-KEPTBA,
Mozeib JIoTku-Bonsreppsl.

6. MonenupoBanue NOMyIALUOHHONW AMHAMUKHU C Y4€TOM IPOCTPAHCTBEHHOM CTPYKTYpPbI

MozenupoBanue MOIMYNISIMOHHON JWHAMHKH C YYETOM IPOCTPAHCTBEHHOM CTPYKTYpHI; CBSI3b
TEOPHSA-OKCIIEPUMEHT, Pa3MEpPHOCTh IMapaMETPUYECKOr0 IMPOCTPAHCTBA; PECYpCHOE OrpaHUYCHUE,
TUQPY3UOHHBIN TPAaHCIIOPT; PEaKIUOHHO-TU(GGY3HOHHBIE ypaBHEHUsI; aBTOBOJTHOBBIC PEUICHUS —
BOJIHA TIEPEKITIOUSHHSI, BHIOOP CKOPOCTH.

7. MHOTOKOMIIOHEHTHBIE MTOMYJISIIMOHHBIE MOJIETH CO CIIOKHOM MPOCTPAaHCTBEHHON CTPYKTYpOU

MHOTOKOMIIOHEHTHBIE TOMYJISLUOHHBIE MOJEIH CO CIOKHONW IMPOCTPAHCTBEHHOW CTPYKTYpOH;
ypaBHEHHE HENPEPHIBHOCTH, OIMCAaHWE MpOoCTpaHCTBeHHOW sguHamuku 1-D wuw 3-D -
napabonuyeckue, TUNepOOTMYEeCKHe M JJUIMNTHYECKHE YpPaBHEHUS; KOHKYPEHLHUs 3a pecypc,
BIMSIHUE IIPOCTPAHCTBEHHON AMHAMUKUM Ha KOMIIO3MLIMOHHBIM COCTaB; CBSI3b C IPOCTBIMU HE
pacupeaeeHHBIMU CUCTEMaMH.

8. I[I/IHaMI/IKa HCJIMHEHHBIX OCHUIIATOPOB, HCKOTOPLIC IPUMCPBI

JuHaMuka HETMHEHHBIX OCHWUISITOPOB; HE U30XPOHHOCTh, CENapaTpuca, CBI3b C PEIICHUSIMUA B BUJE
Oerymux BOJH, Xa0THYeCKasi TUHAMUKA HEIMHEHHBIX KOIeOaHHH.

9. Pemenus B Buje Oerymux BosiH. Mojiennb aCUMITOTHYECKH TOHKOTO (PpOHTA peakiuu

Periennss B Buae Oerymux BOJH. Mojenb pacnpoOCTPAHCHUS BOJIH TOPCHHUA. OJIEMEHTHI
ACHMITOTHYECKOTO aHalM3a CTPYKTYPhl U CKOpOCTH (ppoHTa peakiuu. Mojenb GpoHTa peakiuu co
CBOOOMIHOI TpaHUIICH.

10. YcToitunBoCTh Gerymux BoJH Ha IPUMEPE BOJTHBI TOPEHHUS

3amaua JMHEWHOW YCTOHYMBOCTH pENICHWH B BUjE OCTyIIMX BOJH Ha TpUMEpe MoIenu (QpoHTa
peakuun co cBoOoaHOHN Trpanuued. Kraccudukauus THUMOB HEYCTOHYHMBOCTH, IWUCIEPCHOHHBIC
COOTHOILICHUS.

11. Henuueitnas quHaMuka GpoHTOB peakiiuu

Pemienusi, BO3HMKAOIIME TpPU TOTEpEe YCTOMYMBOCTU O€TymMX BOJH TopeHus. Mogaenb
pacmipocTpaHeHHsT BOJHBI TOPEHHS C IEMHBIM MexaHu3MoM peakmnuu. CreHapuii Deiirenbayma
POXKIEHHS XaOTHYECKHUX PEKUMOB PacIpOCTPAHEHUS BOJIH TOPEHUSI.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIEeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)



Jnist 3aHsTHIA TpeOyeTCst ayIuTOpHs, 000pyI0BaHHAs IOCKOH, SKPAHOM U IIPOEKTOPOM.
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7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)
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8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX IPH OCYLeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHunst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

He npenycmotpeHsl.
9. MeToauyeckue yKazaHus AJis1 00y4arOMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4arollMd IUCLUUIUIMHY, OJDKEH, C OJHOW CTOPOHBI, OBNAJEeTh OOIIMM IMOHATUHHBIM
arrnaparoM, a ¢ Apyroi - HayuyuTbcs IPUMEHATh TEOPETUUECKHUE 3HAHMSI HA IIPAKTHKE.

B pe3yabTare U3yUCHHUA AUCHUIUIMHBI CTYACHT AOJKCH 3HAThb OCHOBHBLIC ONPCACIICHUSA NUCHUIIINHBI,
YMETb IPUMCHATH IMOJTYUYCHHBIC 3HAHUA JId PCUICHUS PA3JIMYHBIX 3aa4.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATHH, MPETYCMOTPEHHBIX YUEOHBIM TUTAHOM T10 AUCIHILTHHE;
— BeJICHUS KOHCIICKTA 3aHSITUH;

— HANPSHKEHHON CaMOCTOSTEILHON PaOOTHI CTY/ICHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

- npopa60TKy yqe6H0r0 Marcpuajia, MIOAroTOBKY OTBCTOB Ha BOIPOCHI, MNPCAHA3ZHAYCHHBIX JIA
CaMOCTOATEJIIbHOI'O U3YUCHUS

— pelieHue 3a/1a4, IpeaIaracMblx CTYIEHTaM Ha 3aHATUSAX;
— IIOATOTOBKY K BBIIOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCcTaluu.

ITokazarenem BnageHus MarepuaioM CIIYXXUT YMCHUC 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TEMaM
JUCIUITIIIMHBI.



BaxxHO moOWTHCS TTOHMMAaHHS W3y9aeMOT0 MaTepualia, a He MEXaHWYECKOTO ero 3anmoMuHaHus. [lpum
3aTPYJHCHUN W3YYCHHUsS OTJAEIBHBIX TEM, BOMPOCOB, CIEAYyeT OOpamaTrhCsi 3a KOHCYJABTAIUSMH K
MPEIoIaBaTelio.

Bo3MoxxeH mpOMEKYTOUHBIM KOHTPOJb 3HAHUN CTYACHTOB B BUJIC PELICHHUS 33a/1a4 B COOTBETCTBUU C
TEMaTUKON 3aHSITHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa npodiieM GU3UKU U acTPOPUZUKU

Kypc: 2

kBaTuuKkanus: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 4 (BeceHnui) - JlnddepeHunpoBaHHbIi 3a4eT

PaspaGorunkm:

B.B. I'ybepHOB, a-p ¢uz.-mar. Hayk
A.T". CemeHOB, KaH]l. pu3.-MaT. HAyK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CriocobeH npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-2 CnocobeH ucronbp30BaTh COBPEMEHHbBIE
WH(POPMALIMOHHBIE TEXHOJIOTHH U

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTENIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHET B
obmactu (cdepe) mpodeccrHoHaTHHON AeATEIIEHOCTH

HPOTrpaMMHBIE CPEACTBA IIPU PELICHNUH 3a7a4 OIIK-2.2 3naer u yMeeT TPUMEHATH YHCIIEHHBIC

po(eCCUOHANBHOM JIEATENBHOCTH, COOMIONAs  |MaTeMaTHYeCKUE METOABl M TMPUKIAIHOE [POrPAMMHOE

TpeOoBaHus MHYOPMALIMOHHOW OE30MIaCHOCTH  [obecrieyeHre Uil pelIeHMs  Hay4HbIX  3a4ad B
npodeccuoHaIbHON 0bnacTu

OIIK-4 CriocoOeH oCyIIecTBIATE COOp U OIIK-4.1 Bmageer weromaMu Hay4HOTO IIOMCKa |

00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH)
TEXHOJIOTUYECKON HH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTaIBHBIX M IPUKJIAIHbIX 33/1a4

MHTEJUICKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH
3a1a4 npodeccuoHaNbHON AEATEIbHOCTH

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
(yHIaMEHTANbHBIX U MPUKIATHBIX
HCCIIeJOBAaHUN U pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTUYEeCKUE METO/Ibl UCCIEI0BAHUMN, U
paborars Ha COBPEMEHHOM SKCIIEPUMEHTATBHON
Hay4HO-UCCIIEI0BaTEIbCKOM,
HU3MEPUTENBHO-aHATUTUYECKOH 1
TEXHOJIOTUYECKOH annaparype

OIIK-5.1 CnocobeH pemarh TOCTaBICHHbIC 3a/1a4d B
obnactu TEOPETHUECKUX u 9KCIIEPUMEHTAJILHBIX
UCCIIeJOBaHUN U pa3paboTOK

OIIK-5.2 OO0OmnazaerT CIIOCOOHOCTHIO K OCBOEHHIO HOBBIX
3HAHWUU HAa OCHOBE M3YUYCHHS JIMTEPATYPHI, HAYYHBIX CTaTeh
U IPyTUX UCTOYHUKOB

[MK-1 Crioco6eH mi1aHupoBarh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
WCCIICIOBAHMSI

I1IK-1.1 Bnageer  gyHmameHTanbHBIMH
3aKOHAMU U TEOPHUSIMHU COBPEMEHHOU (DU3UKH

IIOHATUSAMU,

[IK-1.2 Hmeer ryOokoe 3HaHME W IMOHMMaHUE Oa30BBIX
MaTeMaTHYEeCKUX JUCLUILUIMH

[IK-1.3 Bnageer KyapTypoi MOCTAaHOBKH HAay4YHOU 3aJlaud U
MOJEJINPOBAHUSI €CTECTBEHHOHAYYHBIX OOBEKTOB U CHCTEM

I[IK-1.4 VYmeer cTpoUTh MAaTEMaTUYECKUE MOACIH MJIA
ONMHMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIECHUH B
COOTBETCTBYIOIIUX HAYYHBIX 001aCTAX

[1K-1.9 3naeT nepeyeHp BeAyHIINX MEPUOANUESCKUX HAYUHBIX
W3IaHUi W CIOCOOEH BBINENATh aKTyaJIbHbIE HAy4HBIC
MyOIuKauu B Mpo)eCCUOHANBHOM 001acTH

[1K-2 CnocoGen aHanu3upoBaTh MOTyYCHHBIC B
X07Ie HayYHO-HCCIIEI0BATEIBCKON pabOThI
JAaHHBIE U JIeTIaTh HayYHbIE BHIBOJIBI
(3aKTrOueHMS)

[IK-2.1 Bnameer MerogaMu CTaTHCTHYECKOW 0OpabOTKH U
aHaJIM3a HayYHbIX JaHHBIX

I[IK-2.2 VYMmeer HaxOIUTh
OTIPECIIAIONINE H3y4yaeMoe SIBIICHUE,
YHCIICHHBIE OIICHKH I10 MOPS/IKY BETHYUHBI

KJIIOYEBbIE  IapaMeTpbl,
U TPOU3BOIUTH

[MK-4 CriocoOeH KpUTHYECKH OLIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[1K-4.1 3Haer ynciIeHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00nacTu

[IK-4.2 3HaeT HCTOYHHUKH TPOUCXOXKACHUA U yMeeT
MPOU3BOAUTH  OLIGHKY  IOTPEIIHOCTH  HM3MEpPeHHH |
JOCTOBEPHOCTH IKCIIEPUMEHTAIBHBIX PE3YIbTAaTOB

[IK-4.3 Cnocobern 000CHOBaTh NPUIHHHO-CIICIACTBEHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATHI U MOJENEN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU




B pesynbrare wu3ydeHHs IUCHUILIMHBI «BBeneHHE B TEOPHIO HEJIMHEWHBIX THCCUITATHBHBIX CHCTEM)
00yJarouics JTOIDKEH:

3HATh:
1. OcHoBHBIE 33/1a9¥ (PU3UKN HEITMHEHHBIX TUCCUTIATHBHBIX CHCTEM;
2. OCHOBHBIC TOHATHSA Kypca: YCTOMYMBOCTb pEUICHHH cucTeM Au(pQEepeHIMANbHBIX ypaBHEHUH,
aBTOMOJIEJIbHBIC pelIeHus, Ondypkamms, mokasaresnu JIsmyHoBa, TMHAMUYECKUH Xaoc, KIacCH()UKAIHs
aTTPaKTOpoB cucTeM U depeHITUATBHBIX YPaBHEHUH;
3. CMBICT IPUMEHSEMBIX B KypCe METOJIOB.

yMeThb:
1. IIpumeHsTh OOCYKHaeMble B paMKax Kypca TOIXOAbI K PEUICHUIO 3anad (PU3WKU HEITMHEHHBIX
JMCCUIIATHBHBIX CHCTEM.

BJIaJIeTh:
1. TeopeTHuECKUM M TIOHATHWHBIM anmnapartoM (GU3UKHA HEIMHEHHBIX JUCCHIIATUBHBIX CHCTEM.

3. IlepeyeHb THNOBBIX (IPHMEPHBIX) BOIPOCOB, 3aJaHUI, TeM JJIsl IOATOTOBKH K TEeKyllleMy KOHTPOJIIO
He npenycmorpeno.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOYHOI aTTecTalluu
o0yuarouuxcst

Hepequb KOHTPOJIbHBIX BOIIPOCOB!

1. IlpoBectu OudypkamoHHBINH aHAIN3 Moenu «bproccensTopy.

2. Jloka3aTh, 4TO CyMMa MoOKaszareneid JIsmyHOBa paBHa yCpeIHEHHOW IO TPAEKTOPHH JAMBEPrEHIINH
BEKTOPHOI'O IOJIS.

3. Tlocrpouth KaHTOPOBO MHOXKECTBO, UMEIOIIEE PPaKTATBHYIO pa3MepHOCTH log74.
4. Yemy paBHa QpakTanbHasi pa3MepHOCTb TpéxMepHOoro KoBpa CeprnuHCKOro?

5. BbuuciuTh JBa NEpBBIX OMQYpPKAIMOHHBIX MapameTpa mocienoBarenbHocTH Deiirenbayma s
JIOTUCTUYECKOTO OTOOpasKeHHSI.

6. B uém cyrp s¢ddexra OaperupoBanma? OLEHUTH AMANA30H HANPSIKCHUS, B KOTOPOM TOK,
MPOTEKAIOIINH uepe3 6apeTop, OCTaéTCs MOCTOSHHBIM.

7. BriBox ypaBHeHus Muxasnuca-MeHTeH

[IprMepbl KOHTPOJIBHBIX 33JaHUN:

1. Haiitu ckopocThb YCTaHOBHBIICHCS BOJHBI (AaBTOMOAEIBHOTO pELICHUS) A ypaBHEHHS
Ox/Ot=a(a-x)(b-x)(c-x)+[2x/12, rne a<b<c.

2. BeiBectu ycnosust 6udypkaunu Teropunra i pactpenenéHHoi Moaenu «bproccensiTopy.

3. budypkauuoHHBI aHaIM3 MOACNTH KOHKYPUPYIOIIMX TNONYISUMNA OpH pa3iudyHOM Habope
napameTpoB: dx1/dt=al*x1-b1*x1*x2; dx2/dt=a2*x2-b2*x1*x2.

4. budypkanvoHHBIH aHaIM3 CTAaHAAPTHOM W pacmupeHHod Mogened JloTku-Boasreppsi:
{dx/dt=a*x-b*x*y; dy/dt=-c*y+d*x*y}, {dx/dt=a*x-b*x*y/(1+p*x)-Ex*x;
dy/dt=-c*y+d*x*y/(1+p*x)-My*y}.

5. ABTOBOJIHOBOE PEILIEHUE B CUCTEME:

dx/dt=Bx-P(y)x+d"2x/dr"2

dy/dt=-Axy/(y+C)+D*d"2x/dr"2

P(y)=3B0(y0-y) (bynkuus X3Bucaiiga)

Kputepun oniennBanus
om4yHO 10 MOJHBIN OTBET HA SK3aMEHALIMOHHBIN OUJIET U TOTOIHUTENIBHBIE BOTIPOCHI
OTIMYHO 9  TOJNHBIA OTBET HA HK3aMEHALMOHHBIM OMJIET U JOTOIHUTENIBHBIE BOMPOCHI, BO3MOKHBI
3aTPyQHEHUS B OTBETE HA JIOIOJIHUTEINIbHBIE BOIIPOCHI, CAMOCTOSITENBHO YCTPAHAEMbIE CTYICHTOM
OTIMYHO 8  TIONMHBII OTBET HAa HK3aMEHAIMOHHBIA OWJIET W JIOMOJHUTEIbHBIE BOIPOCH], BO3MOKHBI
3aTPYIHEHHUS B OTBETE Ha JOIMOJHUTEIBHBIE BOIPOCHI



XOpomIo 7 BO3MOXKHBI 3aTPyAHEHHS B OTBETE HA BOIPOCH SK3aMEHAIMOHHOTO OmiieTa, yCcTpaHseMble
MOCJIe TIO/ICKA3KHU TPETIoIaBaTes

Xopomio 6 BO3MOXKHBI 3aTPYJAHEHHS B OTBETE Ha BOIPOCHI SK3aMEHAIMOHHOTO OMiieTa, yCTpaHseMble
MI0CJIe HECKOJIBKUX TOJICKa30K MperoiaBarelis

XOpOIIO 5 3aTpyAHEHHs B OTBETE HA BOIPOCH! 3K3aMEHALIMOHHOTO OMIIeTa, yCTpaHsIeMbIe TOIBKO C
CEphE3HOM IMOMOIIBIO MTPETIOAABATEIIS

YAOBJICTBOPUTENIBHO 4 3aTpyIHEHHS B OTBETE HA BOIIPOCHI 3K3aMEHALIMOHHOTO OMIIeTa, yCTpaHsIeMble
TOJIBKO C CEPHhE3HOM MOMOLIBIO MPENOIaBaTelIs; HECIIOCOOHOCTh OTBETUTH HA JIOTIOIHUTEILHBII BOTIPOC
10 ApYroi TeMe

YAOBIIETBOPUTEIHHO 3 HECIIOCOOHOCTh OTBETUTh HAa BONPOCHI OWJEeTa, OJHAKO OTBET Ha
JOTIOJIHUTEIIBHBIC BOIIPOCH! M3 CIMCKA K3aMEHAIMOHHBIX

HEYIOBJICTBOPUTEIBHO 2  HECIIOCOOHOCTh OTBETUTHh Ha BOMPOCHI OWiIeTa W Ha JOTOJHUTEIbHBIC
BOIIPOCHI U3 CITUCKA IK3aMEHAIIMOHHBIX

HEYJIOBJICTBOPUTEIBHO | HECMOCOOHOCTh OTBETHTH HAa BOMPOCHI Owjera ©W Ha JrO0OM
JOTIOTHUTEIBHBINA BOIIPOCH! M3 CITMCKA YK3aMEHAIIMOHHBIX

5. MeTonuueckune MaTepuajbl, OMpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

[Tpu npoBeneHnu ycTHOro auddepeHIpOBaHHOTO 3a4yeTa O0ydaromeMycsl IpenocTaBisieTcs 1 dac
BpEMEHH Ha MoAroToBky. Onpoc o0ydaroierocs mo OMiIeTy Ha YCTHOM AU QepeHIIMPOBAHHOM 3a4eTe
HE JIOJDKCH TPEBBIIIATH ABYX aCTPOHOMUYECKHX YacOB.

Bo Bpewmst mpoBeneHus 3aueTa 00y9aronirecs MOTyT IOJIb30BaThCsl MPOTPaMMOil TUCIUTUINHEL, 8 TAKKe
J000H JIMTEPaTypOil U BEIYUCIUTENILHOW TEXHUKOH.



