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

Henbro nzyuenus kypca "Teopust oOpaTHOI cBsA3M 1O BRIXOLY" siBIIsieTCSl (POPMUPOBAHHUE y CTYACHTA 3HAHUM
OCHOBHBIX HJEH U METOIOB TEOPUU OOPATHOI CBSI3M MO BBIXOAY, UTPAIOLIMX BAKHEHIITYIO pOJb IPU CHHTE3E
ITOPUTMOB aBTOMAaTHYECKOTO YIpaBieHUs W pa3pabOTKe METOJOB OLIEHKH COCTOSHUS JUISI TEXHUYECKHX
OOBEKTOB, a TAKXKE IS Pa3INYHBIX SBJICHUI 1 MPOLIECCOB OKPYKAIOIETO MHpa.

1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

- OCBOCHHE CTY/ICHTaMHU OCHOBHBIX HJICH M METOIOB MareMaTHYECKOH TCOPUH YIPaBICHHUS, U3yUCHUE
CIOCOOOB TMPHUMEHEHHUS PE3yJIbTaToB TEOPHMHM B MPAKTHYECKOM paboTe IO CHHTE3y alropuTMOB
aBTOMAaTHUYECKOTO yIPABJICHUS TEXHUIECKUMH 00bEKTaMH.

33]13‘[1/[ JAUCHUIIINHBI

- (popMupoBaHre 0a30BBIX 3HAHWH B 00JACTH TaKUX PAa3leiIoOB MaTeMaTUYECKON TEOpUH YIpaBJICHHUS,
KaK CHHTE3 CTa0MIM3MPYIOIIMX OOpPATHBIX CBA3EH IO BBIXOAY C YYETOM CTPYKTYpHBIX CBOHCTB

MOJICNCH,

NOCTPOCHUC Ha6J'IIO,I[aTeJ'ICﬁ COCTOSIHHSI HEIIMHEHHBIX JUMHAMHUYCCKHUX CUCTEM, CHHTC3

3aKOHOB YIIPAaBJICHUS ITPU HCTIOJIHOM U3MEPEHUHN COCTOSAHUA;

- o0y4eHHe CTYICHTOB BO3MOXHOCTSAM NPHUMEHEHHS METOAOB MaTeMaTH4eCKOW TEOPHH YIPABICHUS
JUIS PEeLIeHUS 3324 CUHTE3a aJlTOPUTMOB aBTOMATHUECKOTO YIPaBICHUS TEXHUIECKUMH O00BEKTaMU;

- (QopmupoBanue Oonee OOIMMX ¥ pAIMOHAIBHBIX TOAXOAOB K BBINOJIHEHUIO CTYJACHTAMHU
WCCIIIOBaHUK B OOJACTH aHaIM3a W YNPABICHUS IBIDKCHUSMH KOCMHYECKHX 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 3Haer w© Croco0eH HCIIOJIL30BAaTh B
nmpoeCCHOHANBFHOW ~ JIeATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acTH (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3y/IbTaThl HAayYHBIX MCCIECJOBaHUI B 0O0JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKd M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
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 UmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUU
WCCIICZIOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoel
npodecCuoOHaTBHON e TEHHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICAOBAaHUH B o0nacTh cBoeill mpodecCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHUEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMHU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH 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

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
paMKax TeMaTHYeCKOW 00NacTH cBoell mpodeccrnoHambHON
IEITEILHOCTH

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HayyHOM 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
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 amnmapar MaTreMaTH4ecKOM TeOpHM YIPAaBICHHS U CIOCOOBI €ro NPHIOKEHHS K
peaNbHBIM 00BEKTAM;
- HOBEHIINE OTKPBITHS €CTECTBO3HAHHS,
- 0 B3aUMOCBSA34X U (yHIaMEHTAJILHOM €IMHCTBE €CTECTBEHHBIX HayK.
YMETb:
- 3((EeKTUBHO HCIOJIB30BATh HA MPAKTUKE TEOPETUYECKNE KOMIIOHEHTHI HAYKU: MOHATHA, CY)KICHUS,
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 Habronarenen 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 HJUHAMHUYECKOM CcUCTEMBL. [lOHSTHE aCHUMITOTHYECKOrO HAOIIOmaTess
TMHAMUYecKol cucteMbl. [locTpoenne Habmonarens Kak cTa0MIu3aus JMHAMUKA OIMOKHU OIIEHKU
COCTOSIHUS CUCTEMEL.




2. HepaznuuumocTh coctostamii. HabmomaeMocTh TUHAMUYECKUX CUCTEM

Hepaznuuumocts coctosiauii. HaOmrogaemocTs, ciabasi HaOmomaeMocTb W JIOKaJbHAs ciadas
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. Kputepuil paBHOMEpHOW HaOIIOAaEMOCTH
JUHAMHUYECKON CUCTEMBI.

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

HaOmtonarens ¢ TMHEHHOW NTWHAMUKON OIIMOKK OIEHKH cocTostHUs. [locTpoeHne HabmromaTens Kak
MACCHUBAIIMs JTUHAMUKH OIIMOKHU OLIEHKW cocTosiHus. Habmromarenb ¢ BeICOKMMHU Kod(hduUIimeHTaMu
ycuienus. HaOmonarenb ccTeM ¢ CeKTOPHBIMU (DYHKIHSIMHU.

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

Heob6xoauMele ycnoBus CTaOMIM3UPYEMOCTH TUHAMHYECKOH 0OpaTHON CBA3bI0 MO BBIXOIY.
Henuueiinpli npuHuun pasgeneHus. Metox OdSKCTENNUHTa € HWCHOJIb30BaHUEM HaOomaTens
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, M3y4aloUMi TUCHUIUINHY, JOJDKEH C OJHOM CTOPOHBI, OBIAaJeTh OOIIMM MOHSITHHHBIM
armapaTroM, a ¢ JPyroi CTOPOHBI, JOJKEH HayYUThCS IPUMEHSATh TECOPETUICCKUE 3HAHUS Ha ITPAKTUKE.

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

VYenenrHoe 0ocBoeHHE Kypca TpeOyeT HapsbKEHHOW caMOCTOSTEIbHOM paboThl cTyeHTa. B mporpamme
Kypca NpUBEICHO MUHHMAJIbHO HeoOXoanmoe Bpemst s paldoThl CTyIEHTa Haj TEeMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— YTEHHUE U KOHCIIEKTHPOBAaHNE PEKOMEH/I0BAHHOM JIUTEPATYPHI;

— TpopaboTKy ydeOHOro Marepuaia (IO KOHCIIEKTaM JICKIWiH, y4eOHOH M Hay4dyHOW JHTeparype),
MOATOTOBKY OTBETOB HAa BONPOCHI, IPEIHA3HAUYEHHBIX IS CAaMOCTOSTEIBHOTO  W3Y4CHWUS,
JI0Ka3aTeJIbCTBO OTIEJbHBIX YTBEPKIECHUM, CBOMCTB;

— TMOJITOTOBKY K UG GEPEHIIUPOBAHHOMY 3a4ETYy.

PykoBOACTBO W KOHTPOJNb 32 CaMOCTOSTENLHOW paboTOl CTylaeHTa ocymiecTBisieTcss B (opme
WHIMBUYaJIbHBIX KOHCYIIBTALUH.

BaxHo 100UTHCA MOHMMAHMS HW3y4aeMOro Marepuana, a He MEXaHHYECKOro ero 3anoMuHaHus. [Ipu
3aTPYIHCHUU W3Y4YCHUS OTICNBHBIX TEM, BOIPOCOB, CJIEAYeT OOpaIarbcsi 3a KOHCYJIBTAlUsAMH 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

KBaJIH(UKALUS: 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 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKl M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
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 COCTOSTHUU
WCCIICZIOBAaHWI B paMKax TEMaTW4YecKoi obmactu cBoei
npodecCuoHanbHON e TENHHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICIOBaHUH B o0jacTh cBoeil mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHUEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBbIKAMHU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH 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

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAHHN B
paMKax TeMaTHYeCKOW 00yacTH cBoell mpodeccroHambHON
IEITEILHOCTH

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl MCCIIEIOBAHUI K KOHKPETHOM
HayyHOM 3ajadye W  HMHTEPIPETHPOBATh  IOTyYEHHbIE
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;
- METOAMYECKHMH ammapar MaTeMaTHYeCKOH TEeOpUH YINpPaBICHUS M CHOCOOBI €ro MPUIOKEHHS K

pcajibHbIM 06’BeKTaM;
- HOBeHIIIHMe OTKPBLITHSA €CTCCTBO3HAHUA,

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

yMeTh:

- 3(1)(1)6KTI/IBHO HCTIOJIb30BAaTh HAa NPAKTUKEC TCOPCTUYCCKHUC KOMIIOHCHTBI HAYKU: MOHATHUA, CYXICHUS,

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 (bHSquCKI/IX 3aga4.

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

C nenplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC 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 3a7ayd HaOMIONeHHsS TUHaMHu4yeckod cucrembl. Chopmynupyiite
MOHATHE ACHUMIITOTHYECKOro HaOIonaressl AMHAMHUYECKo cucteMmbl. OmuIuTe 3a1ady MOCTPOCHHS
HaOJIIO1aTeNs COCTOSTHUSA KaK 3a/1ady CTa0MIN3aluy JUHAMUKH OIINOKH OLEHKH COCTOSHHS CHCTEMBI.
2. ChopmynupyiiTe MOHSATHSI YHUBEPCAIBLHONW U CHHTYISIpHOHM BXomHOW QyHKImu. Jlalite onpeneneHue
paBHOMepHO HabronaemocTu. [IpuBenuTe npruMepsl paBHOMEPHO HAOMIONAEMBIX CUCTEM.

3. ChopmynupyiiTe 1 JOKAKHUTE KPUTEPHUA PaBHOMEPHON HAOII0AaEMOCTH JUHAMUYECKON CUCTEMBI.

4. Onumwure METOAWKY TOCTPOCHHUsS HaOIrofarenss ¢ JIMHEHHON JWHAMHUKONH OIMMOKH OIEHKH
coctosHus. [lokaxkute 4TO 3a7a4a MOCTPOCHUS HAOMIONATENSI COCTOSHHS 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. OGocHyiiTe MeTOl OIKCTENIHHIA C UCIOIb30BAHNEM HAOMIOAATENsI COCTOSHUS HA IPUMEPE CHCTEMBbI
BTOPOTO MOPSIIKA.

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

2. llpuBeanTe pemieHUE 3a7a4d OLEHKH COCTOSHHS TMOKOrO OJHO3BEHHOrO po00Ta-MaHMITYJISTOpa B
cllydae U3MEpPEHMsl yIIIOBON KOOPAMHATHI 3B€HA MaHUILYJISITOPA.

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

2. IlpuBeauTe perieHHe 3aaudl OLEHKH COCTOSHUS I'MOKOrO OJHO3BEHHOTO po0O0Ta-MaHUITYJsTOpa B
Clly4ae U3MEPEHUs yIIIOBOW KOOPAWHATHI Bajla ABUTaTEIs.

Kpurepun oneHuBaHus
Onenka ommyHo 10 OaymoB -  BBICTABISETCS  CTYIEHTY, I[IOKa3aBIIEMy BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAaHUS Y4eOHOW MNporpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELIECHU.
Onenka oOmIMYHO 9 0auioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSThH X Ha MPAKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Ouenka oOmIMYHO 8§ Oa/IOB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.
Ouenka xopo1o 7 6ajioB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3JIaracT €ro, yMeeT NPHUMEHATH IOJyYCHHBIC 3HAHHA Ha IPAKTUKE, HO HEJOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
Onenka xopomio 6 0aIoB - BEICTABISETCS CTYACHTY, €CIH OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYLIECTBY U3J1araer ero, yMeer NPUMEHATh [10JyUYCHHbIC 3HAHUS Ha [IPAKTUKE, HO JIOILyCKAeT B OTBETE
WJIM B PEUIEHUH 331349 HEKOTOPBIE HETOYHOCTH.
Ouenka Xopo1o 5 6aioB - BEICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, IpaMOTHO
U IO CYLIECTBY M3JIAraeT €ro, yMeeT NPUMEHTh NOJIyYEHHbIE 3HaHHUS Ha NMPAKTHKE, HO JOIYCKAeT B
OTBETE WJIH B PEIICHUH 331a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.



OueHka ymoBIETBOPUTENbHO 4 Oajula - BBICTABISICTCS CTYICHTY, IOKa3aBIIEMYy (parMeHTapHBIN,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHWIbHBIE (POPMYIUPOBKH 0a30BBIX IMOHSITHH,
HapYyILEHUS JIOTHYECKON MOCIIEI0BATEeIbHOCTH B U3JI0KEHHU [IPOrPAaMMHOIO Marepuasa, HO IpH 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul MAJbHEWIIEro OOydeHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIE 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka ylOBJIETBOPUTENBHO 3 Oajula - BBICTABISICTCS CTYICHTY, IOKa3aBIIEMy (parMeHTapHBIN,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMMOKA B (OpPMYIHpOBKax 0a30BBIX MOHSITHH,
HApYILCHUS] JIOTUYECKOH IOCIIeIOBAaTEIbHOCTH B HW3JIOKEHHH IIPOrPaMMHOIO Marepuaia, ciaabo
BJIaJICET OCHOBHBIMU paszieliaMu y4eOHOH IpOorpaMMbl, HEOOXOJUMBIMU IS abHEHIIero o0y4eHus 1
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEyIOBIETBOPUTEIBHO 2 0ajia - BHICTABISICTCS CTY/ICHTY, KOTOPBI HE 3HAeT OOJIbIICH YacTH
OCHOBHOTO cOAepXaHUsI y4eOHOH MporpaMMBbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmHMOKH B
(bOpMyIHPOBKaX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh IOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHka HEYNOBIETBOPUTEIBHO | 0aym - BBICTABISCTCS CTYIEHTY, KOTOPBIH HE 3HAeT OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiie omuoK B GOpMYTUPOBKaX
0a30BBIX TOHITUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesioIe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpemss mpoBeneHus auddepeHIMpPOBAHHOTO 3a4eTa OOydaroluecss MOTYT —IO0JIb30BarThCs
OporpaMMON JAMCHMIUIMHBL, a TakKXkKe CHPAaBOYHOW JIUTEPATYpOH, BBIYUCIUTEIBHOW TEXHHUKOM,
KOHCIIEKTaMH JICKIIAH.

HupdepeHnrpoBaHHBIH 3a4€T MOXKET MPOBOJUTHCS MO HTOraM TEKYIIEeH yCIIeBaeMOCTH U CHauu
3aJ[aHUil, WU ITyTEeM OpraHU3aliy CIICIHAIBHOTO OIPOca, MPOBOIUMOTIO B YCTHOH (hopme.



