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

YTBEPKAEHO

IIpopekTop mo y4eOHoii padoTe u
JI0BY30BCKOIi MOATOTOBKE

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 JUCHHUILIMHE: Teopus xonebanmii
110 HANPABJICHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
Npo(puIb NOATOTOBKH: I'eokocMuYeCcKre HayKHd U TEXHOJIOTUU

®usrex-mrkoia A3poKocMUYecKux TeXHONOruit
Kadeapa TeOpeTUIECKON MEXaHUKH

Kypc: 4
KBaJIMpUKALS: GakanaBp

CemecTp, (hopMBI POMEKYTOUHOM arTecTanuu: 8 (BECCHHHI) - DK3aMEH

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 0 yac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 30 gac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

KonuecTBo KOHTPONBHBIX pa0oT, 3a1aHuii: 1

[Iporpammy cocTaBui: B.B. Cugnopenko, a-p ¢us.-mar. Hayk, mpodeccop, mpodeccop

[Iporpamma obcyxieHa Ha 3acefanuu kKadeapsl Teopetudeckoit Mexanuku 09.04.2020



AHHOTANMA

JlucuuIuiiHa OmHMpaeTcss Ha pe3ylbrarbl TakKWX KypcoB, Kak KilaccHueckas oOmias anreOpa, Teopus
OOBIKHOBEHHBIX U (EPEeHITUAIBEHBIX YPaBHEHU, TEOPETHIECKasi MEXaHUKa, TeOpHs (PyHKIMIA KOMITJICKCHOTO

MNEPECMCHHOTO.

OCOOCHHOCTBIO W3YYCHUS JUCITUILIAHEI

SABIIACTCA  4aCTOC 06paH_IGHI/Ie K arnmnapary

MAaTEMAaTUYCCKOro aHajin3a M JPYIruX CMEKHBIX MAaTEMATUYCCKUX KYpPCOB, HCIIOJB30BAHHEC IIPAKTUYCCKU
BA>KHBIX ITPUMCPOB U3 HpCZ[MGTHOI\/’I obmactu TeOpeTH‘leCKOﬁ MCXaHUKH, (1)I/I3I/IKI/I, QJICKTPOTCXHUKU, AKYCTUKH.

1. leau u 3apauu

Meap AUCUMNIMHBI

dopMupoBaHHE Yy ClyllaTeJed eIWHOTO0 M CTPOroro (pU3MKO-MaTeMaTHYECKOro Ioaxoda K
WCCIICZIOBAHUIO KOJICOATENLHBIX SIBICHUH pa3nIHON mpupossl. M3ydenne aucnurumabl «Teopus
KoJieOaHMUi» SABISETCS O0S3aTeNbHBIM 3JE€MEHTOM IOArOTOBKM CIHELMAIMCTOB, MMEIOLIUX [EJI0 CO

CJIOXHBIMH €CTCCTBCHHBIMH U TCXHOI'CHHBIMH CUCTCMaMMU.

3agauu AU CHUIIHHBI

[TpuoGpeTenne ciymaTeasiMU HaBBIKOB IOCTPOCHUS MAaTeMaTHYEeCKUX MOJeNeH pa3sHOOOpa3HBIX
KoJie0aTeNbHBIX MPOLECCOB, BCTPEUAIOUINXCS B IPUPOAE U B TEXHHUKE.

OBJ'IaI[GHI/Ie COBpPCMCHHBIMHA

YHUCJIICHHBIMH n

AHAJIMTHYCCKUMU METOAAMH HUCCIICOOBAaHUA

MaTeMaTHYeCKUX MOJIeNIeH KoJieOaTeIbHbIX POIIECCOB.

Bocnuranue yMeHHsI COOTHOCUTD Pe3ylIbTaThl UCcCIeJ0BaHUs (POpMaTbHON MaTeMaTHYeCKOW MOJENH C

INOBCACHHUEM peaﬂbHOﬁ CHUCTCMBI.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-3 Cnocoben ocyniecTBIsITh COIMALHOE
B3aMMOJICHCTBHE U PEaIn30BbIBATH CBOIO POJIb B
KOMaH/JIe

VYK-3.1 CmocobeHn  ycTaHaBiuBaTb  pasHble  BUJBI
KOMMYHHKALIUH (yuebnyto, Hay4HYIO, JIETIOBYIO,
He(OpMaIIbHYIO U Jp.)

VYK-3.2 BzaumoneicTByeT ¢ ApPYrMMH YJ€HAMH KOMaHbI
IUISL AOCTHOXKEHUS IOCTABICHHON 3a7a4u

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTATbHbBIC 3HAHUS, MIOJTyUCHHBIC B
obnacty pU3MKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
npodeCcCHOHAIBHOMN JIeATeIBHOCTH

OIIK-1.1 CrocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLECHUs

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJIENH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHI M OLICHKH

OIIK-1.3 CnocobeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIbTaTOB

OIIK-2 CriocobeH ucronb30BaTh COBPEMEHHbBIE
MH(OPMAIMOHHBIE TEXHOJIOTUU H
MPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IeSTeIBHOCTH, COOTIoas
TpeboBaHus HHPOPMAIIMOHHON 0€30MacHOCTH

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYI0O TEXHHKY M CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

[MK-4 Crioco0OeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[IK-4.1 3naer ynciieHHbIE MOPSIIKH BEIUYHH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCUHUILTIHHE (MOXYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI

3HAThb:

OCHOBHBIE CBOWMCTBA KOJIEOATEILHBIX MPOIIECCOB B HEJIMHEHHBIX U HEABTOHOMHBIX CUCTEMAX;
YcIiioBYS BOSHUKHOBEHUS U Pa3BUTHUS PA3IMYHBIX KOJIeOaTEbHEIX MPOIIECCOB;
CuTyanuu MosiBICHHS CIIOKHOTO (HEJIETEPMUHUPOBAHHOTO) TTOBEJICHHS.

YMETb:




CTpOI/ITB MATEMATHYCCKUEC MOJCIIN KoJIeOaTeIbLHBIX HBHCHHfI;

BoipensaTs «ynpabisitoliuey napaMeTpsl, OIpeiesstoniie (KadeCTBEHHO U KOJIMYECTBEHHO) CBOMCTBA

KoJeOaTeIbLHBIX OpOLCCCOB B KOHKPCTHBIX CUCTCMAX;

HpI/IMeHHTB YHUCJIICHHBIC METOALI U METOAbI TCOPUU BO3My1.I.I€HPII>i 1A U3YyYCHUS KOJIe0aTEeIbHBIX

SIBIICHU;

YcraHaBauBaTh COOTBETCTBHE MCXIAY pe3yjbTaTaMu HCCICAOBAHUA MaTeMaTH4eCKOl MOJeIu U

INOBCACHHUEM peaﬂBHOﬁ CHUCTCMBI.

BJIAJIETh:

YHCICHHBIMH U aHATUTHYCCKUMHA MCETOAAMM HUCCICAOBAHUA KOJeOaTCILHEIX SIBIICHUI.

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

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

TPYZ[OGMKOCTB 110 BUAaAM y‘le6HBIX 3aH$ITI/II\/’I, BKJIrO4as

CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora

KauecTBeHHBIi aHanM3 JBUKEHUS B

1 KOHCEpBAaTUBHOM cHCTEME C  OIHOM 2 3
CTETICHBIO CBOOOBI
VYpasuenue Jroddunra 2 2

3 KBazununeitnbie cucteMsl 4 3
Penakcarmonnsie koieOaHMsI 2 2
JAuHaMyKa HENUHEHHBIX AaBTOHOMHBIX

5 cucTeM OOIIEro BUAA C OJHOM CTEIEHBIO 4 3
CBOOOIBI

6 OnemenTsl Teopun Onoke 4 2

7 YpaBuenue Xumia 2 3

3 BBIHymELeHIjHe KojeOaHusl B cucTeMe © ) )
HEeJTMHEHHON BOCCTaHABIMBAOLICH CUIION

9 AnurabarnyecKkue HHBAPHAHTHI 2 3

10 JluHaMMKa MHOTOMEPHBIX TUHAMHUYECKUX ) )
CHCTEM

1 YpaBHEHUA Jlopenua. CrpaHHbIT 2 3
aTTPaKTop

12 OnHoMepHbIE OTOOPaXKCHUSI. ) )
VYauBepcanbHOCTh Deiirenbayma

Hroro yacos 30 30

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb

90 yac., 2 3au.ex.

4.2.

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

Cemecrtp: 8 (Becennuit)

1. KauecTBeHHBIN aHAIH3 IBMKECHUS B KOHCEPBAaTUBHOM CHCTEME C OJTHON CTEIICHBIO CBOOOTBI

* Merox (a30Boii INIOCKOCTH.

* 3aBUCHMOCTH nepuoga KOJICOQHUH OT AMILIUTYIBI. Msrkue u )KeCTKHUE CUCTEMEL.




2. YpaBuenue Jroddunra
* Bripaxkenue i obmiero penieHus ypaBHeHus roddunra B amuNTHYECKUX QYHKIHSIX.
3. KBazununelHble CUCTEMBI

* Ilepemennsie Ban-nep-Ilomns.
* Meron ycpeHeHuUs.

4. PenakcanimoHHbIE KOJIEOAHUSA

* VYpasuenue Ban-nep-Iloms.
* CHHIYISpHO BO3MYIIEHHBIE CUCTEMBI AU((epeHIINATbHBIX YPaBHEHUI.

5. JIlnnamuka HeJIHHEHHBIX aBTOHOMHBIX CHCTEM OOIIET0 BUA C OJHOM CTEIECHBIO CBOOOIBI

* [lonsTHe «rpyOOCTH» TMHAMHYECKOW CHCTEMBI.
* budypkaunm tnHAMHYECKUX CHCTEM.

6. DnemenTs! Teopuu Ooke

HopmanbHble penieHust 1 MyJIbTUIUTUKATOPbI JIMHEHHBIX cHcTeM IudQepeHInalbHbIX YpaBHEHNIH
C MEePUOANYECKUMH K03 puLmeHTamu.

» Ilapamerpruueckuil pe3oHaHC.

7. YpaBHeHue Xusia

* AHanM3 NMOBEACHMs PEIICHUN ypaBHEHMs TuNa XWJUIA KaK WLIIOCTpalUs NPUMEHEHUS TEOPUU
dr0Ke K JIMHEWHBIM raMUIIBTOHOBBIM CHCTEMaM C EPHOANYECKUMH KOG GHINEHTaMH.

* VYpaBHeHue MaThbe Kak YacTHBIN cllydail ypaBHeHHs Tvma Xwuia. J{uarpamma Aitaca-Ctperra.

8. BeiHYyK/IcHHBIE KoJicOaHUs B CHCTEME C HETMHEWHOM BOCCTAHABIMBAIOIIECH CHIION

* CBs3b aMIUIUTY/IBI KOJIEOAHUI ¢ BETMYMHON BHIHYK/IAOIIEH CHITBI, TPUKJIABIBAEMON K CHCTEME.

* l3MmeHeHue pexuma JIBHXKEHUS NP U3MEHEHHMU 4acTOThl BbIHYXJarolied cuibl. IlonsTue o
«IMHaMHAYECKOM» THCTEPE3NUCE.

9. AnnabaruuecKkre HHBapUAHThI

» IlepeMeHHBIE «IEHCTBUE-YTOID».

. CoxpaneHue aanabaTUYeCKUX WHBAPUAHTOB IPM KaueCTBEHHOM H3MEHEHHH XapakTepa
JBYDKEHUS.

10. JIuHaMrKa MHOTOMEPHBIX JUHAMHYECKUX CUCTEM

* [IlonsiTe 00 HProAUYHOCTH U NEPEMEIINBAHIN B JMHAMUYECKUX CUCTEMaX.
* Orobpaxenue [lyankape.

11. YpaBuenus Jlopenua. CTpaHHBIN aTTpakTop
* VYpaBHeHus JIopeHIa KaKk MOJENb TEPMOKOHBEKIUU.
* budypkanuu pemenunii ypaBHenuit Jlopenma. [Tepexon k xaocy.

+ ®pakTrasibHas CTPYKTypa CTPAHHOTO aTTPaKToOpa.

12. OnHomepHBIe oTOOpaXKeHHs. YHUBepcalbHOCTh Deiirenbayma



+ KBazmparnunoe oToOpakeHne — NpoCTeiliee HeTMHEHHOe 0TOOpakeHuE.
* [lepuoamueckue opOUTHI 0oTOOpaXKeHUH. budypkamnun nepuogrnuecKux opouT.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHNS 00pa30BaTEILHOTO
npouecca 1no JUCHUILInHe (MOIYJII0)

KommeioTep 1 MmynsTumenuitHoe 000pynoBaHue (IIPOEKTOP, MapKepHasi 10CKa, cBs3b ¢ lHTepHeToM).
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JiATEparypa
1. AcuMIITOTHYECKHE METOIBI HeIMHEHHOM MexaHuky [ Tekct] : yue0. mocooue s By3oB / H. H.
MouceeB .— 2-e u3n., nepepad. — M. : Hayka, 1981 .— 400 c.

JlononHuTenbHAs TUTEpaTypa
1. Beenenue B Teoputo HenmHelHbIX KoneOanuii [Texct] / H. B. byrenun, 0. U. Heiimapk, H. A.
®Dydaes - M.Hayka, 1976
2. Beenenue B cunepretuky [Tekcr] / A. FO. JlockyTos, A. C. Muxaiinoseyue6. mocooue i By30B -
M.Hayxka,1990

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT", HEOOXOTUMBIX
JJIS OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

1. http://lib.mipt.ru - caldiT anekrponnoit 6ndnmuoreku MOTU

2. https://mipt.ru/education/chair/theoretical mechanics/ - caliT kaeapsl TeOpeTHUECKONH MEXaHUKH
MOTU

3. http://www.elibrary.ru/

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBJICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NPOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Jlnst oGecrniedeHus JTydiero ocBoeHus « Teopuun konebanuii» HeoOXOAMMO HMETh BO3MOKHOCTh
HaIISTHOW IEMOHCTPAIIMHU IIPUMEPOB YHCICHHOTO MOJISITUPOBAHMSI KOJIeOaTeIbHBIX POLIECCOB B
pa3INYHBIX CUCTEMAX.

B npouecce camocTosATENbHOM PabOThI 00YUaIOUIMXCs BO3MOXHO UCIIOJIb30BAHUE TAKUX MPOTPAMMHBIX
cpeacts, kak Mathcad, Mathematica u ap.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUNIMHBI (MOXYJIs1)

CTyneHT, W3ydYarolmui JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJIETh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyrod CTOPOHBI, JOJIKEH HAYUYUThCS] IPUMEHATh TEOPETUUCCKUE 3HAHUS HA MPAKTUKE.

B pe3ynpTare MU3y4dCHUA AUCHUIIIMHBI CTYACHT MOOJDKCH 3HAaTb OCHOBHBIC OIIPCACIICHHA, ITOHATUA,
AKCHUOMBI.

VYeneniHoe ocBOoeHUE Kypca TpeOyeT HanpshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TpUBEACHO MHMHUMAJIBbHO HeoOXoguMoe BpeMsi s paboThl CTyOeHTa Haja TEMOHU.
CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHE U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAaHHON JIUTEPATYPhI;

— TpopaboTKy yueOHOro marepuaia (10 KOHCIIEKTaM JIeKIHUH, y4eOHOW M HaydyHOW JHUTeparype),
[IOJTOTOBKY OTBETOB Ha BOIPOCHL, IPEIHA3HAUEHHBIX JJS CaMOCTOSTEIbHOIO H3yuYeHMs,
J0Ka3aTeNbCTBO OTAEIBHBIX YTBEPKACHH, CBOICTB;

— IOATOTOBKY K DK3aMEHY.

PyKoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTyIeHTa ocylecTBisercs B Qopme
UHAUBUYaIbHBIX KOHCYJIbTALUM.



BaxxHo 10oOWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHMYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU H3y4YCHUS OTICNBHBIX TEM, BOINPOCOB, CleIyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
JIEKTOPY.

MCTOZ[I/I‘IGCKB.H JiuTeparypa:

1. Apuonsa B.W., Kosnos B.B., Heitmranr A.M. Maremarndyeckre aclieKThl KIIACCHYECKOW U HeOeCHOM
Mexanuku. M.: Oautopuan YPCC, 2002.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: T'eokocMuyecKkre HAyKU U TEXHOJIOTUU
dusTex-urkona ApokocMuueckux TexHomoruit
kadempa TeOpeTUIECKON MEXaHUKHU

Kypc: 4

KBaJupuKaAnus: OaxanaBp

Cemectp, (opMBI IPOMEKYTOUHOH aTrTecTanuu: 8 (BeCEHHUN) - DK3aMeH

Pa3paborunk: B.B. Cugnopenko, a-p ¢us.-mar. Hayk, mpodeccop, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-3 CriocoOeH 0CyIIeCTBIATE COIMATEHOE
B3aUMOJICHCTBUE U PEaM30BbIBATH CBOKO POJIb B
KOMaH e

VYK-3.1 Cmocoben  ycraHaBIuBaTh
KOMMYHUKAIIHH (yueOnyto,
He(OopMallLHYIO U JIp.)

pasHble  BHIBI
Hay4YHYIO, JEJIOBYIO,

VYK-3.2 B3auMonelcTBYeT ¢ JIpPYIMMH 4YJ€HAMH KOMaHIBbI
IUISL TOCTYOKEHHS TIOCTaBICHHON 3a1a4n

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

OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IMyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHue MOJEIH,
MPOMU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
POrpaMMHBIEC CPEACTBA MIPU PEIICHUHN 33134
poheCCUOHATBHOM JIeITENILHOCTH, COOTIOnas
TpeboBaHUg HHYOPMAIIMOHHOW OE30TIaCHOCTH

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTEIBHYIO TEXHUKY WM CEpBUCHI ceTH VHTepHeT B
obmactu (cdepe) mpodeccrnoHaTbHON AeATEIIEHOCTH

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U
METOI0B

[1K-4.1 3Haer 4nciIeHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00macTu

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare n3ydeHus AMCIUTUIMHBL « Teopust koneOaHuil» 00yqaronuiics JOmKeH:

3HATb:

OCHOBHEIE CBOMCTBA KOJIe0aTEIbHBIX IMponeccCoB B HEJIMHEHHBIX U HEABTOHOMHBIX CHUCTCMaAX;
VcioBuYsl BOSHUKHOBEHUS U pa3BUTHA pa3JIMIHbIX KOJIe0aTEIbHBIX IIpoLECCOB;
CI/ITyaLII/II/I IIOABJICHHUA CJI0XXHOI'O (He):[eTepMI/IHI/IpOBaHHOFO) IIOBCACHHUA.

yMeTh:

CTpOI/ITB MareMaTn4CCKHUEC MO CIN KoJIeOaTeIbHBIX HBHCHHﬁ;

BBI,I[GJIHTL «YHOPpaBJIAOMIUC) MAaPaAMCTPHI,

OIpCACIIAOIINC (Ka‘leCTBeHHO n KOHI/I‘IGCTBCHHO) CBOMCTBA

KoJIe0aTeIbHBIX MpoUeCCOB B KOHKPETHBIX CUCTEMAX;
HpI/IMeHSITL YUCJICHHBIC MCTOABI WU MCTOAbI TCOPHUU BOSMYH_IGHI/Iﬁ A4 U3Yy4YCHUA KoJIeOaTeIbHBIX

SIBIICHUM;

VcraHaBIMBaTh COOTBETCTBHE MCXKAY pe3yJibTaTaMHu HUCCICAOBaHUA MaTeMaTH4eCKOH MOACIN H

IIOBCACHUCM peaanoﬁ CUCTCMEI.
BJIAA€Th:

YuCIEHHBIMUA U aHATUTUYCCKUMU METOJAMH UCCIIEI0BAHUS KoJIeOATEIbHBIX SBICHHIA.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIleMy KOHTPOJII0

[IpumMep TUIIOBBIX KOHTPOJIBHBIX BOIIPOCOB!

1. budypkanun 1HHAMUYECKUX CUCTEM

2. OcHOBHBIC TOHATHS Teopun DIIOKe: HOPMAJTIbHBIE PEIICHNS U MYJIBTUIUIMKATOPBI TMHEHHBIX CHCTEM
IuQQepeHIaTbHBIX YPaBHEHUH ¢ IEPUOAMYECKUMHU KOAPPHUIHEHTAMH

3. ITapameTpuueCcKuil pE30HAHC

4. BwiHYXIEHHBIE KOJICOaHHS B CHUCTEME C HEITMHEHHOW BOCCTAHABIMBAIOIICH CHIION:

CBA3b

aAMIUTUTY/IBI KOJIEOAHHH C BEIMYMHON BBIHYKJIAIOICH CHITbI, IPUKIIAIBIBAEMOM K CHCTEME

5. BbHYXIeHHbIE KOJIeOaHHsS B CHUCTEME C HEIIMHEHHON BOCCTAaHABIMBAIONICH CHIION: M3MEHEHHE
peXxumMa IBHKEHHS IPY U3MEHEHUH YaCTOTHI BBIHYKIAIOIIEH CHIIBI

6. Ilonsatue o (AUHAMHUYCCKOM) TUCTCPC3UCE.

7. IlepeMeHHBIE «JIEHCTBUE-YTOI»

8. A):[I/Ia6aTI/I‘leCKI/Ie HWHBApUAHTBI CUCTCM C MCJICHHO U3MCHAIONIUMUCH ITapaMCTpaMu



9. Ilonsatue 00 3proANYHOCTH U MEPEMENIMBAHNH B TMHAMUYECKUX CHCTEMax
10. Orobpaxenne [lyankape

11. YpaBuenus Jlopenua. CTpaHHBIN aTTpakTop

12. OnHomepHBIe oTOOpaXKeHHs. YHHBepcallbHOCTh DeiirenOayma

4. [lepeyens THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

[Tpumeps! OuIETOB:

burer 1.
1. YpaBuenue droddunra u ero cBoiicTa
2. Kak moctpouts ¢a3oBblil MOPTPET KOHCEPBATUBHON CHCTEMBI?

burer 2.
1. YpaBuenue Marbe u ero cBoiictBa. narpamma AiiHca-Crperra
2. Meton ycpeqHeHus: B CUCTEMax ¢ OHOM OBICTPOI mepeMeHHOM

burer 3.
1. ¥paBuenue Ban-nep-Ilons u ero cBoiictsa

2. Ommntuaeckue Qpynkouu Axobum cn(u,k), sn(uk), dn(uk): ompenenenue, coiicTBa, mpuMepsl
UCTIONIb30BaHUS

buner 4.
1. ¥YpaBHenue Xwuijia v €ro CBOMCTBa
2. PenakcaiimoHHbIe KOIeOaHuUs: OTpeielieHUe U IPUMEpHI

buner 5.
1. Kak 3aBuCHT neproj1 KoieOaHuid OT aMILTUTY/IbI B MSTKHX M KECTKHX CHCTEMax?
2. [lonatne «rpy0oOCTH» TMHAMUYECKOW CUCTEMBI.

Kpurepun onennBanus
Onenka orauuHo 10  GamyoB  BBICTABISIETCS  CTYACHTY, I[IOKa3aBIIEMy  BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW NPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE MPH PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Ouenka ommyHO 9  OamioB  BBICTABISIETCS  CTY[ACGHTY, IIOKAa3aBIIEMY  BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPHUHATHIX PELICHUH.
Onenka OmMYHO 8  OalIOB  BBICTABISETCS  CTYNEHTY, IIOKa3aBLIEMy  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIBHOE 00OCHOBAHHE MPUHATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMHU.
Onenka xopomo 7 0ajljIoB BBICTABISIETCSl CTYACHTY, €CJIM OH TBEPIO 3HAET MaTepuall, TPaMOTHO U MO
CYLIECTBY M3JIaraeT €ro, yMmMeer IPUMEHTh I0JlyuY€HHbIE 3HAHMS Ha IPAKTUKE, HO HEIOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYECHHBIEC PE3YIIBTATHI.
Ouenka xopomio 6 6ajIoB BBICTABIAETCS CTYACHTY, €CIIM OH TBEPAO 3HAET Marepuall, FPaMOTHO U TI0
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha NIPAKTUKE, HO JOIMYCKAeT B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPble HETOYHOCTH.
Onenka xopo1o 5 6aJioB BEICTABIISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAET MaTepuall, TPAaMOTHO H
[I0 CYILLECTBY H3JaraeT €ro, yMeeT NPUMEHATh IOJIY4YEHHbIE 3HAHUS Ha IPAKTUKE, HO JIOIYCKaeT B
OTBETE WJIH B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.



OueHka YIOBICTBOPUTENBHO 4 0ajia BBICTABISETCS CTYJACHTY, IOKa3aBLIeMY (parMeHTapHBI,
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 YIOBICTBOPUTENBHO 3 0Oajia BBICTABISETCS CTYJACHTY, IOKa3aBLIeMY (parMeHTapHBI,
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.

OueHKa Hey/lIOBIETBOPUTEIBHO 2 0ajuia BBICTABIISICTCS CTYICHTY, KOTOPBIA HE 3HAeT OOJIbILIEH 4acTH
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 HEYTOBICTBOPUTEIbHO | 0aiul BBICTABISETCS CTYIEHTY, KOTOPBIH 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 mpoBeneHust dk3aMeHa OOydaroluecss MOTYT IOJIb30BAaThCS MPOTPAMMOM JUCIUILTUHBI, a
TaKXe€  CIOPABOYHOW  JIUTEPATypOH,  BBIYUCIMUTEIBHOW  TEXHHUKOM, KOHCIEKTaMu  JICKIIUil.

DK3aMeH MPOBOAUTCS IyTEM OpraHH3alUH CIEHHAIBHOTO ONpoca, MPOBOJMMOIO B YCTHOH (opme.



