degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
2IPOKOCMHYECKUX TEXHOJIOTHIi
C.C. Heroasies

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 JUCHHUILIMHE: Teopust 00paTHOI CBSI3H 11O BBIXOLY
110 HANPABJICHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
Npo(puIb NOATOTOBKH: KocMmuyeckue TeXHOJIOTUH

®usrex-mrkoia A3poKocMUYecKux TeXHONOruit
Kadeapa MEXaHUKH U TIPOLIECCOB YIPaBICHUS

Kypc: 2
KBaJIMpUKALS: MarucTp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTauuu: 3 (oceHHuil) - JuddepennupoBannslii 3a4et

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 30 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocrtaBui: A.E. Tony0eB, kann. ¢us.-Mar. HayK, JOLEHT

[Iporpamma obcyxieHa Ha 3acefjanny Kadeapbl MEXaHUKH U TporieccoB yrpasnenus 05.04.2024



AHHOTANMA

Henpro nzyuenus kypca "Teopus oOpaTHOH CBSI3H 110 BbIXOAy' siBJsieTcs (OPMHUPOBAHUE Y CTYACHTA 3HAHUN
OCHOBHBIX HJEH U METOIOB TEOPUU OOPATHOI CBSI3M MO BBIXOAY, UTPAIOLIMX BAKHEHIITYIO pOJb IPU CHHTE3E
ITOPUTMOB aBTOMAaTUYECKOTO YMPaBICHUS U pa3pabOTKe METONOB OLICHKH COCTOSIHUS AJSI TEXHUYECKUX
OOBEKTOB, a TAKXKE IS Pa3INYHBIX SBJICHUI 1 MPOLIECCOB OKPYKAIOIETO MHpa.

1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

- OCBOCHHE CTY/IECHTAMHU OCHOBHBIX HJIEH M METOJOB MaTeMaTH4eCKOW TEOPHH YIIPABICHUS, U3yUCHUE
CIIOCOOOB TNPHUMEHEHHUS pPE3yJIbTaTOB TEOPUH B IPAKTUUECKOH paboTe MO CHHTE3y aJrOPUTMOB
aBTOMAaTHUYECKOTO yIPABJICHUS TEXHUIECKUMH 00bEKTaMH.

33]13‘[1/[ JAUCHUIIINHBI

- opMupoBaHre 0a30BBIX 3HAHWN B OOJIACTH TAKHX Pa3esOB MaTeMaTHUYECKOW TCOPHH YIPaBICHUS,
KaK CHHTE3 CTaOMIM3HMPYIOIIMX OOpPAaTHBIX CBA3EH IO BBIXOAY C YYETOM CTPYKTYPHBIX CBOWCTB

MOJICNCH,

MMOCTPOCHUC Ha6J'IIO,Z[aTeJ'IeI71 COCTOSHHMSI HEIIMHCHHEIX JUMHAMHUYCCKUX CHCTEM, CHHTC3

3aKOHOB YIIPAaBJICHUS ITPU HCTIOJIHOM U3MEPEHUHN COCTOSAHUA;

- o0y4yeHHe CTY[JCHTOB BO3MOXKHOCTSM HPUMEHEHHS METOJOB MAaTeMaTHYECKOW TEOpUH yIpaBICHHS
JUIS PEeLIeHUS 3324 CUHTE3a aJlTOPUTMOB aBTOMATHUECKOTO YIPaBICHUS TEXHUIECKUMH O00BEKTaMU;

- ¢opmupoBanue Oosiee OOMMX U PANUOHATBHBIX TIOIXOJOB K BBHIMOJHEHUIO CTYJCHTaMHU
WCCIIEeIOBaHUI B 00NACTH aHAlM3a W YIPABIICHUS JBIKCHUSIMH KOCMHUYECKHX OOBEKTOB B paMKax

BBIITYCKHBIX pa0OT Ha CTENEeHb MarucTpa.

2. llepevyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3MKO-MaTeMaTHYECKUX HayK

OIIK-1.1 SHaer W© CHOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBFHOW ~ NIeATEeNhbHOCTH  (PyHIaMEHTaIbHBIC
Hay4HbIC 3HAHUS B 001acTH (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Crmocoben 00001maTe ¥ KPUTHYECKH OILEHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00JacTh
poeCCUOHATBHOM IEATEILHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKH ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer nipeacrapieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHATBHOM JIeTENNLHOCTH, CIIOCOOCH
Ha HAayYHOM S3bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoel
npodecCuoOHaTBHON e TEHHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJIbHOCTh
UCCIICIOBAaHUM B obnmactu cBoed mnpodeccrnoHanbHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Brnageer mnpodeccHOHaNbHOW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HayYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4YHbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThl

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyaJlbHBIX pe3yJabTaTax HCCIIeOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCCHOHATLHON
IEITEILHOCTH

IMK-1.3 CnocobeH NpUMEHATh TeopeThueckue W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

3. IlepevyeHpb MIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)




B pesynbTrare 0cBOEHHS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI
3HaTh:
- MECTO M POJIb OOIMX BOIPOCOB HAYKH B HAYYHBIX UCCIICTOBAHMSX;
- COBpEeMEHHbIE MTPOoOIeMBbl MaTEMaTHYECKON TEOPUH YIIPABICHUS;
- METOAMYECKHI ammapar MaTeMaTW4ecKOil TEOpHH YNpaBICHUS U CHOCOOBI €ro MPHIIOKEHUS K
peaNbHBIM 00BEKTAM;
- HOBEHIINE OTKPBITHS €CTECTBO3HAHHS,
- 0 B3aUMOCBSA34X U (yHIaMEHTAJILHOM €IMHCTBE €CTECTBEHHBIX HayK.
YMETb:
- 3()(eKTUBHO MCHONB30BaTh HA MPAKTUKE TEOPETUUECKHE KOMIIOHEHTH HAyKH: IOHATHS, CYXIACHHS,
YMO3aKJIIO4YEHNs, 3aKOHBI;
- IPEJICTAaBUTh [ITAHOPAMy YHUBEPCAIbHBIX METOIOB U 3aKOHOB COBPEMEHHOIO €CTECTBO3HAHUS;
- abcTparupoBarbCsi OT HECYLIECTBEHHBIX BIMSHUM NpPHU MOACIHPOBAHUU PEAITBHBIX (PU3HUECKUX
CUTyaLUil.
BJIaJIETh:
- HAy4HOW KapTUHOU MUpa;
- MaTeMaTHYECKUM MOJAETMPOBAHNEM (PU3NUECKHUX 3a/1a4.

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpymoeMKOCTb IO BUJaM YUeOHBIX 3aHATHH, BKIIIOYAS
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekium | Cemunapsr | JlaGopar. paboTs
pabora
1 Bamaua  HAOMIOmEHHST  JUHAMHAYECKOMN ) 5 )
CHUCTEMBI
) HepaszmmunmocTts COCTOSIHUI. ) ’ )
HabmromaeMoCTh TMHAMHYECKUX CHCTEM
3 PaBHOMepHas Ha0II0IaeMOCTh ) 5 )
JMHAMAYECKUX CUCTEM
4 JlexTupyeMoCTh TMHAMUYECKUX CHCTEM 2 2 2
5 Mertobt CUHTE3a Habroarenen 12 12 12
COCTOSIHUS IMHAMUYCCKHUX CHCTEM
6 IMogxoapl K CHHTE3Yy JMHAMHYECKHX 10 10 10
00paTHBIX CBS3EH MO BBIXOAY
Hroro wacos 30 30 30
[ToaroTroBka K sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 3 (Ocennuii)
1. 3agaya HaOMIONEHUS TUHAMHYECKOH CHCTEMBI

3agaya HaOMIOAEHUS OUHAMHAYECKOM CHUCTEMBI. [lOHATHE aACUMIITOTHYECKOTO HaOJIromaTels
JMHAMUYecKol cucteMbl. [locTpoeHre HaOmonaTens Kak cTabuin3amnus JMHAMUKH OITUOKH OIEHKH
COCTOSIHUS CUCTEMEL.




2. HepaznuuumocTh coctostamii. HabmomaeMocTh TUHAMUYECKUX CUCTEM

Hepaznuuumocts coctosiamii. HaOmromaemocTs, ciabasi HaOMO#aeMOCTb W JIOKaJlbHAs cladas
HAOIIONAEMOCTh  JIMHAMHYECKUX CHCTEM. PaHTOBBIM KpUTEpHil HAOIIONAEMOCTH JIMHEHHON
ABTOHOMHOM CHUCTEMBI.

3. PaBHOMepHaSI Ha6J'IIOI[aeMOCTL JANMHAMHUYCCKUX CUCTEM

[lonsTne yHUBEpCaJbHOH M CHHTYISIPHOW BXOJAHOW (QyHKIMH. PaBHOMepHas HaONMI01aeMOCTb.
[Ipumepsl paBHOMepHO HaOmomaeMblx cucteM. Kpurepuil paBHOMEpHOW HaOM0OAaEMOCTH
JUHAMHUYECKON CUCTEMBI.

4. JlekTupyeMOCTh TUHAMUYECKHUX CUCTEM
Herexktupyemocts. HeoOXoauMble yCIOBHSI CYIIECTBOBAHUS PEIICHUS 3312491 HAOIIOJCHUS.
5. Mertoabl cuaTe3a HaOIroaaTes el COCTOSHUSA TMHAMUYECKUX CUCTEM

HaGmonarensb ¢ TMHEHHOW AMHAMUKON OIIMOKH OLEHKH cocTosHus. [locTpoeHne Habmromarens Kak
MACCHUBAIIMSl TUHAMUKHA OIIMOKW OIIEHKH cOCTOsiHMsI. HaOmonarens ¢ BRICOKUMHU KOd(hUITCHTaMU
ycuienus. HaOmonarenb ccTeM ¢ CeKTOPHBIMU (DYHKIHSIMHU.

6. HO):[XO):[LI K CUHTC3y IUHAMHWYCCKUX O6paTHLIX CBsI3CH 1O BBIXOY

Heob6xoauMele ycnoBHsl CTaOWIN3UPYEMOCTH JMHAMUYECKOH OOpaTHOM CBSA3bIO 110  BBIXOLY.
HenuueiHsli mpuHOoun pasgeneHus. Meron OSKCTENNUMHIA C  HCIIONB30BAHMEM HaOIIOHaTes
COCTOSIHUSI.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIEeHHS 00pa30BaTEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

HeobxoanMoe 000pyaoBaHue IS JICKLIUI U PAKTUICCKUX 3aHATHIA: KOMITBIOTED U MYJIbTUMEIHIHOE
obopynoBaHue (IPOEKTOp, MapKepHast J0CKa, CBsA3b ¢ MIHTepHETOM).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPhI

OcHoBHas 1uTeparypa
Jluteparypa u3 Gonzna 6a3oBoii kadenpsr:

1. Isidori A. Nonlinear Control Systems. 3rd ed. London: Springer-Verlag, 1995. - 549 p.

2. Tony6es A.E., Tkaue C.b. HaGmonarenu ¢ BBICOKUMHU KOAQPUIIMEHTAMH YCHIICHHS. DIEKTPOHHOE
yueOHOe u3nanue. Y4ueOHoe nocodue no Aucuuiuinie «Maremarndeckiue METOAbl B TEOPUHU
ynpasienus» / [log pen. A.Il. Kpumenko. M.: MI'TY um. H.O. Baymana. 2013. - 32 c.

3. Xamun X. K. Henmunetinbie cucremsl / Xamun X. K. ; mep. ¢ aant. Maxkapos U. A. ; pex. niep. ¢ a1
O®panxoB A. JI. - 3-e u3g. - M. ; MxeBck : UH-T KOMIIBIOTEPHBIX HcciaenoBanuil : Perymspras u
xaotudeckas auaamuka, 2009. - XVIII, 812 c. - (bectcemnepsl HenuHeitHOW Haykn). - bubnuorp.: c.
778-789, c. 796-802. - ISBN 978-5-93972-724-2.

JomnonHurensHas aureparypa

1. Krstic M., Kanellakopoulos I., Kokotovi¢ P.V. Nonlinear and adaptive control design. New York:
John Wiley and Sons, 1995.- 563 p.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

http://www.sciencedirect.com/journal/ifac-papersonline
http://ieeexplore.iece.org



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX IPH OCYLIeCTBJICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Heo0xonnmoe nporpammHoe obecrniedenne: nporpaMMmHusbiil maket MATLAB®

ObecrieueHue caMOCTOSTETLHON paObOThI: JIEKTPOHHBIE PECYPCHI, B TOM Ynciie BeO-caliT UHCTHTYT
npobaem Mexanuku UM. A.1O. Ummmackoro PAH (http://ipmnet.ru), 6a3bl )KypHaJIOB U31aTEIbCTB
Springer, Elsevier, IEEE

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIINHBI (MO)_Iy.Tlﬂ)

CTyneHT, M3y4aouuii IUCHUIUINHY, AOJDKEH C OIHOM CTOPOHBI, OBJIAJETh OOLIMM IOHATUHHBIM
armapaTroM, a ¢ JPyroi CTOPOHBI, JOJKEH HayYUThCS IPUMEHSATh TECOPETUICCKUE 3HAHUS Ha ITPAKTUKE.

B pesynbrare m3ydeHWs AWUCHMIUIMHBI CTYACHT JOJDKEH 3HATH OCHOBHBIC OIPEICIICHUS, TOHSTHS,
aKCHOMBI.

VYenemrHoe 0ocBoeHHE Kypca TpeOyeT HapspKEHHOW caMOCTOsSTENIbHOM paboThl cTyaeHTa. B mporpamme
Kypca MpUBEIEHO MHHHMAJIbHO HeoOXoauMoe BpeMs Ui paboThl CTyAEHTa Haja TEMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— YTEHHUE U KOHCIIEKTHPOBAaHNE PEKOMEH/I0BAHHOM JIUTEPATYPHI;

— TpopaboTKy ydeOHOro marepuana (10 KOHCIIEKTaM JIeKIUi, y4eOHOH W HaydHOW JHUTeparype),
MOATOTOBKY OTBETOB HA BOIPOCH, TNpEIHA3HAYEHHBIX Ui CaMOCTOSTEIBHOTO  H3y4YCHHS,
JI0Ka3aTeJIbCTBO OTIEJbHBIX YTBEPKIECHUM, CBOMCTB;

— TMOJITOTOBKY K UG GEPEHIIUPOBAHHOMY 3a4ETYy.

PykoBOACTBO W KOHTPOJIb 32 CaMOCTOATENBHOM pabOTOH CTyJeHTa OCYIIECTBIsAEeTCS B Qopme
WHIMBUYaJIbHBIX KOHCYIIBTALUH.

BaxxHo noOuThca MOHMMaHMS M3y4aeMOTo MaTepHaja, a He MEXaHHYECKOTo ero 3amoMuHaHus. [Ipu
3aTPYIHEHUU HW3Y4YCHHs OTICIBHBIX TEM, BOIPOCOB, CIEMyeT oOpamarbcs 3a KOHCYJIBTALMSMU K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: Kocmuueckue rexnonoruu
dusTex-urkona ApokocMuueckux TexHomoruit
kadeapa MEXaHUKH U TPOTIECCOB YIIPABICHUS
Kypc: 2
KBaJupuKaAnus: MarucTp

Cemectp, hopMBbI IPOMEKYTOUHOH arTecTanuu: 3 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

Pa3paborunk: A.E. Tonmy0eB, xaua. ¢us.-Mat. HayK, TOIICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3HMKO-MaTeMaTHYECKUX HayK

OIIK-1.1 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTh
mpoeCCUOHATBHOM IEATELHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTuKl M (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer nipeacraBieHrne 00 aKTyalbHBIX
npoOiieMax HayKu M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOM JIeTENLHOCTH, CIIOCOOCH
Ha HayYHOM s13bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJIa4u

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHWI B paMKax TEMaTW4YecKoi obmactu cBoei
npodecCuoHanbHON e TENHHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICAOBAaHUM B obnmactu cBoed mnpodeccrnoHanbHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Brnameer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
muTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThl

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJabTaTax HCCIeJOBaHUN B
paMKax TeMaTW4eCKOW OOJaCTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

[MK-1.3 CnocobeH NpUMEHATh TeopeThdueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3ybTaThl

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare usyuenus aucuuiuinHbl « Teopus oOpaTHON CBSI3M 1O BBIXOLY» 00YYarOIIUICs JOKEH:

3HAThb:

- MECTO U POJIb OOIIMX BONPOCOB HAyKH B HAYYHBIX HCCIIEAOBAHUAX;
- COBpEMEHHBIE MPOOJIEMbl MATEMaTUIECKOI TEOPUH YIPABICHUS;
- METOAMYECKHH ammapar MaTeMaTH4ecKOd TEOpHUH YMpPaBICHHUS M CIIOCOOBI €ro MPHIOKEHUS K

pcajibHbIM 06’BeKTaM;
- HOBeHIIIHMe OTKPBLITHSA €CTCCTBO3HAHUA,

- 0 BBaUMOCBA34AX U (I)YH,Z[aMeHTaJ'ILHOM CANHCTBC CCTCCTBCHHLIX HAYK.

yMeTh:

- 3(1)(1)CKTI/IBHO HCIOJIb30BATh HAa MPAKTUKEC TCOPCTUYCCKHUC KOMIIOHCHTBI HAYKHU: MOHATUA, CYXKICHUA,

YMO3aKITFOUCHUS, 3aKOHBI;

- IPEACTABUTH MTAHOPAMY YHHBEPCAJIBHBIX METOAOB 1 3aKOHOB COBPEMEHHOIO €CTECTBO3HAHUS;
- alcTparupoBaTbCs OT HECYIIECTBEHHBIX BIUSHUN IPHU MOJCIUPOBAHUM PEAIBHBIX (H3HMUECKUX

CUTyaluH.
BJIaJeTh:
- HAyYHOU KapTUHOW MUpa;

- MaTEMATUICCKUM MOJCIMPOBAHUEM (i)I/ISI/I‘IeCKI/IX 3aga4.

3. IlepeyeHb THNOBLIX (IIPHMMEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIIeMy KOHTPOJIIO

C 1menplo0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Yy4eOHOro Marepuaina MpOBOAUTCS YCTHBIH ONpoC B
HayaJje 3aHATUSA 110 TeEME IPOIUIOHN JIEKIIMH WM B KOHIIE 3aHATHUS IO IPOWIEHHON TeMe.



4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

1. ChopmynupyiiTe TOCTAHOBKY 3aJa4d HaOMIONCHHS TUHaMH4yeckod cucrembl. Chopmynupyiite
MOHATHE ACUMIITOTUYECKOTO0 HaOIomaTensl AMHaMUYecKOM cucreMbl. OnuiuTe 3aaady MOCTPOCHUS
HaOJIIO1aTeNs COCTOSTHUSA KaK 3a/1ady CTa0MIN3aluy JUHAMUKH OIINOKH OLEHKH COCTOSHHS CHCTEMBI.
2. ChopmynupyiiTe OHSATHS YHUBEPCAILHONW M CHHTYIISIPHON BXonHOW QyHKIMK. JlaiiTe onpenenenue
paBHOMepHO HabronaemocTu. [IpuBenuTe npruMepsl paBHOMEPHO HAOMIONAEMBIX CUCTEM.

3. ChopmynupyiiTe 1 JOKAKHUTE KPUTEPHUA PaBHOMEPHON HAOII0AaEMOCTH JUHAMUYECKON CUCTEMBI.

4. Onumwute METOAMKY IIOCTPOCHHS HAOMonaTeNss ¢ JUHEWHOW JIWHAMHUKON OIIMOKH OIEHKH
cocrogHus. [lokaxure 4TO 3ajada MOCTPOCHHUsT HAOMIOAATENsE COCTOSHUS MOXET OBITh PaccMOTpEHa
Kak 3a/1a4a MacCUBAIMM ANHAMUKH OIIMOKH OLIEHKU COCTOSHUSL.

5. OnumuTe METOAMKY MOCTPOEHHsI HaOII0aTeNs ¢ BHICOKUMH KOY(PUIIMEHTAMH yCUIICHHS.

6. OnuiuTe METOAMKY IOCTPOEHHSI HAaOII0OATeNsl COCTOSHUS CHCTEM C CEKTOPHBIMU (DYHKIMSAMHU.

7. JlokaxkuTe crpaBeUIMBOCTh PUHILIMIIA pa3eeHHs Ul TMHENHBIX TUHAMUYECKUX CUCTEM.

8. CopmynupyiiTe MPUHIMI pa3AeTICHUS U1 HETMHEHHbBIX TNHAMUYECKUX CUCTEM.

9. OGocHyliTe MEeTOI OIKCTEIIIHMHTA C UCIIOIb30BAHUEM HAOIIOAATENs COCTOSIHUS Ha IPUMEPE CUCTEMBI
BTOPOTO MOPSIIKA.

[IpumepHsbIil nepedeHb OUIETOB:
buner Nel.
1. lokaknTe CrpaBeyIMBOCTh IPUHIUIA PA3ACICHNS Ul TUHENHBIX THHAMUYECKUX CUCTEM.

2. IlpuBeanTe pelieHUe 3aJaddl OLIEHKH COCTOSIHUSI TMOKOTO OZHO3BEHHOIO pOOOTa-MAaHUIYISATOpPA B
cllydae U3MEpPEHMsl yIIIOBON KOOPAMHATHI 3B€HA MaHUILYJISITOPA.

buner Ne2.
1. ChopmynupyiiTe U JOKKHUTE KPUTESPHA PABHOMEPHON HAOII0NaeMOCTH JUHAMUYECKON CHCTEMBI.

2. IlpuBeauTe pelIeHUe 3aa4d OLIEHKH COCTOSHMS TMOKOTO OJHO3BEHHOTO pOOOTa-MaHMIYISATOPA B
Clly4ae U3MEPEHUs yIIIOBOW KOOPAWHATHI Bajla ABUTaTEIs.

Kpurepun oneHuBaHus
Onenka ommyHO 10 OamioB - BBICTaBISCTCS  CTYACHTY, IIOKa3aBLIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHWSA Y4eOHOW NporpaMMbl IUCHUIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JTaHHOW NpPEAMETHOW 00JacTh, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKHU
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELIECHU.
Onenka omM4YHO 9 Oa/uioB -  BBICTaBISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U IPaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Ouenka ommMyHO 8§ OamuoB -  BBICTABISETCA  CTYHACHTY, II0Ka3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.
Ouenka xopoio 7 6ajioB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYILIECTBY M3JIaracT €ro, yMeeT NPHUMEHSTHh IMOIYy4YEHHBIC 3HAHMS Ha NPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
Onenka xopomio 6 0aioB - BHICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET Marepual, TPaMOTHO U 1O
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHTh II0JTy4YEeHHbIE 3HaHUsI Ha IIPAKTUKE, HO JOIyCKaeT B OTBETE
WJIM B PEUIEHUH 331349 HEKOTOPBIE HETOYHOCTH.
OueHka XOpoIo 5 6ayuIoB - BHICTABIIAETCS CTY/IEHTY, €CIM OH B OCHOBHOM 3HAeT MaTepuall, rpaMOTHO
U 10 CYLIECTBY M3JaraeT €ro, yMeeT NPUMEHAThH MOJyYEHHbIE 3HAHMS Ha IPAKTHKE, HO JTOMYCKAeT B
OTBETE WJIH B PEIICHUH 331a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.



OueHka ylOBIETBOPUTEIbHO 4 Oamia - BBICTAaBISAETCS CTYICHTY, MOKa3aBIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHIbHBIE (OPMYIMPOBKH 0a30BBIX MOHITHH,
HapYILICHUS JIOTUUECKOW MOCIIEeA0BATEIBHOCTH B U3JIOKEHHH NIPOrPaMMHOTO MaTepHala, HO IPU ITOM
OH OCBOWJI OCHOBHBIE Pa3JIeibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul NaJlbHEWIIero oOy4eHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIE 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka ymOBIETBOPUTEIbHO 3 Oaiia - BBICTAaBISACTCS CTYICHTY, MOKa3aBIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMUOKA B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HApYILICHUS JIOTMYECKOH MOCJIEOBAaTEIbHOCTH B M3JIOKCHUM HPOrPAMMHOIO Marepuaia, ciiabo
BJIaJICeT OCHOBHBIMU pa3JeliaMy yueOHOU MpOorpaMMbl, HEOOXOMUMBIMHE JUTS JaJIbHEHUIIEro 00ydeHHs U
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEYIOBIETBOPUTEIBHO 2 Oajuia - BHICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJNbIICH YacTH
OCHOBHOTO COJCp)KaHUsl y4eOHOH MporpaMMbl JUCIHMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(OpMYIHPOBKaX OCHOBHBIX PUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS MTPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHKa HEYIOBIETBOPUTEIBHO 1 0aml - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUIUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHYCCKHX
3aj1au.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpems mpoBenenus auddepeHIMpOBaHHOTO 3adera OOydYarolmIuecs: MOTYT TOJb30BaThCs
OporpaMMON JIHCUMIUIMHBL, a TakXke CIPAaBOYHOH JINTEPaTypoil, BBIYUCIUTEIBHON TEXHUKOM,
KOHCIIEKTaMH JICKIIAH.

JupdepeHnrpoBaHHBIA 3a4€T MOXKET HPOBOIUTHCSA II0 HMTOraM TEKYyIIeH YCIeBaeMOCTH M CIa4H
3aJ[aHUil, WU ITyTEeM OpraHU3aliy CIICIHAIBHOTO OIPOca, MPOBOIUMOTIO B YCTHOH (hopme.



