MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hamnpasienune noaroToBku/cnenuaibHocTh: 15.04.06 MexaTpoHHKa U po6OTOTEXHHKA

HaumeHoBaHue o6pa3oBaTejibHON nporpaMMsel. PazpadoTka KOMIBIOTEPHBIX TEXHOJIOT Uil yIpaBIeHUS U
MaTeMaTH4ecKOro Mo/e1MPOBaHUs B POOOTOTeXHIKEe U MeXaTPOHHKe

YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MAaruCTpaTypa

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI
YCTOUYUBOCTDb U CTABUJIU3ALIAA IBU/KEHUSA TUHAMNYECKHUX

BJaok: Baok 1 «/Iucuuniaunsl (MoxyJim)»
Yactb 00pa3oBaTebHOI N
Yacrtb, popMupyeMasi y4aCTHUKAMH 00pa30BaTeIbHBIX OTHOII €HHIT
MPOrPaMMBblL:
Ne quCHMIUIMHBI 10 Yy4eOHOM
Ament y y 51.4.03.02.01
TJIaHy:
TpynoeMKOCTh B 3a4€THBIX
py. 3 cemectp - 4,
eIMHUIAX:
Yacos (Bcero) no yueoHom
( ) oy y 144 yaca

TJIaHy:
Jlekuuu 3 cemecTp - 16 yacos;
IIpakTHyeckue 3aHATHSA 3 cemecTp - 48 yaca;
JlaGopaTopHble padoThI He MpeyCMOTPeHO Y4eOHbIM MJIaHOM
KoncyabTanuu 3 cemecTp - 2 yaca;
CamocTrosiTesibHasi padoTa 3 cemectp - 77,5 yaca;

B TOM uncJje Ha KII/KP He MPeyCMOTPEHO YUeOHbIM MJIAHOM
WHasi KOHTaKTHasi padoTa NPOBOANTCS B PAMKAX YACOB ayANTOPHbBIX 3aHATHIA

BKJIIOYAS:
Pemenne 3aga4
KosnokBuym
PacueTrHo-rpaduyeckasi padora
IIpome:kyTouHast aTTeCTAINS:

IK3aMeH 3 cemectp - 0,5 yaca;
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1. HEJIU U 3AJIAYU OCBOEHUA JUCHHUTIIJINHbI
Heap ocBOEHHMS MUCHMIUIMHBI: 3HAHWE OCHOBHBIX IMOJOXEHUW, OMPEACICHUN, TEOPETUYECKHUX
pe3y.HbTaTOB " BJIAACHUC MCETOAdaMU TeOpI/II/I yCTOﬁ‘-IHBOCTH nu CTa6I/IJII/I3aI_II/II/I JOBMXKCHUA TUHAMHUYCCKUX

CHCTEM
33[[3‘11/1 AUCHHUIIIMHBI

- HByLICHI/Ie KIIFOYCBBIX HpO6J’I€M " pE3YJIbTATOB TCOPHUHN YCTOﬁqHBOCTH JABMKECHUSA TUHAMHYCCKHX

CHUCTEM

N3yueHue KIo4eBbIX IPOOJIEM U Pe3ysIbTaTOB TEOPUH CTAOMIIN3ALUY IBUKEHUS JUHAMHUECKUX CUCTEM
OBnazneHne BaXHENIIMMU METOJAMU PELICHUS TPUKIIAIHBIX 3a]]a4 TEOPUU YCTOWUUBOCTH U
CTaOWIIN3ALUY IBUKEHUS TUHAMUYECKUX CUCTEM
DopMHUpPOBAaHUE TPOYHBIX HABBIKOB 110 IPUMEHEHUIO METOJIOB UCCIIEN0BAHNS YCTOMYMBOCTH U
CTa0WIIN3aLUU IBUKEHUS TIPU PEIIEHUN pOOOTOTEXHUUYECKHUX 3aay.

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS] KOMIIeTeHIHI !

KOI[ U HAMMCHOBAHHUEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

I1K-1 Cniocoben
pa3pabaThiBaTh
TEXHUUYECKOE 33/1aHKe Ha
MIPOCKTUPOBAHHUE
MEXaTPOHHBIX U
POOOTOTEXHHUUECKUX CUCTEM
UX MOJICUCTEM, Y4acTBOBATh
B pa3paboTke
KOHCTPYKTOPCKOH U
MPOEKTHOM TOKYMEHTALIMHU
B COOTBETCTBUHU C
UMEIOIITIMICS CTaHapTaMu
U TEXHUYECKUMU
YCJIOBHSIMU

N /1-3nk-1 Beioupaer
ONTUMAJIbHBIC PEIICHUS TIPU
pa3paboTKe MEXaTPOHHBIX U
POOOTOTEXHUUECKUX CUCTEM U
WX TOJICUCTEM Ha OCHOBE
aHaym3a u 0000IIeHNUs
OTEYECTBEHHOTO H
3apy0eKHOTO OIBITa B 00JIACTH
UX TPOCKTHUPOBAHUS

3HATH:
- OCHOBHBIE IIOJIO’KEHNUS, ONIPEACICHUS,
TEOPETHUYECKUE PE3YyJIbTaThl TEOPUU
YCTOMYUBOCTH.

YMETh:
- [IpumensaTh pu3nKO-MaTeMaTuyecKui
anmapar, METO/bl aHaJIN3a,
MOJEIMPOBAHUs, TEOPETUYECKOTO
UCCJIE0BAHNS YCTONYUMBOCTH
JTWHAMHYECKUX CHCTEM.

ITK-2 Crocoben
OpraHI/I3OBI)IBaTI) nu
MIPOBOJIUTH UCCIICIOBAHUS
MexanOHHI)IX nu
POOOTOTEXHUYECKHX CHCTEM
1 UX IOACHUCTEM C y‘IeTOM
TpeOOBaHU 3aKa3YMKOB

N/I-1nk-2 Pa3pabatbiBaeT
JIEUCTBYIOIINE MAKEThI U
OTIBITHBIE 00PA3IIBI
YIPaBISIONIUX,
WH(OPMALIMOHHBIX U
MCIIOJTHUTENIbHBIX MOJyJIEeN
MEXaTPOHHBIX U
POOOTOTEXHUUECKUX CUCTEM U
MPOBOJIUT FKCIIEPUMEHTHI C
MIPUMEHEHHUEM COBPEMEHHBIX
UH(OPMAIIMOHHBIX
TEXHOJIOTUH M TEXHHUECKUX
CPEICTB

3HATh:
- [TocTaHOBKM 33124, TEOPEMBI O
CTAaOMIIM3ALIMU U OIITUMAaILHOM
CTaOMIN3allNH JBHKEHHUS.

YMETh:

- [Tonb3oBarbest HHPOPMALIMOHHO-
CIIPAaBOYHBIMU KOMIIBIOTEPHBIMU
CUCTEMaMHM, CUCTEMaMH KOMITbIOTEPHOM
anreOphl.

[1K-2 Cniocoben
OpPTraHU30BBIBATH U
IMPOBOAUTD UCCIICIOBAHUA
MEXaTPOHHBIX U
POOOTOTEXHHYECKUX CUCTEM

N-2nk-2 [IpuMensieT MeToIbI
UCCJICIOBAHUS YCTOWYUBOCTH
M CTaOUIN3AIUN IBUKEHUS
MIPH pEIICHUN
POOOTOTEXHUUECKHX 3a/1a4

3HATh:
- TeopeMmbl 006 yCTOWYMBOCTU U
HEYCTOWYUBOCTH JBUKEHUS I10 IIEPBOMY
NpUOIIKEHHUIO;

- TeopeMbl 00 yCTOMYMBOCTH U
HEYCTOWYMBOCTH ITOJIOKEHNUI PAaBHOBECHS,
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Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm

KOMITeTeHIINH HH/IHKATOPA T0CTHKEeHHS
KOMIIeTeHIHH
U UX MOJCUCTEM C YU4ETOM CTal[MOHAPHBIX IBUYKEHUM, TEOPEMBI O
TpeOOBaHUI 3aKa3UNKOB BIIMSIHUM HA YCTOWYHUBOCTH PABHOBECHS
KOHCEPBATUBHON CUCTEMBI CHJI PA3IIMYHON
IIPUPOJIBI.
YMETB:

- Mcnonp30BaTh TEKCTOBBIC, TpadUIECKUE
KOMITBIOTEPHBIE PEAAKTOPHI, MPOrPAMMBbI
JUISL CO3/IaHUS MTPE3EHTAIIMIA.

2. MECTO JUCHHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JucuunimHa OTHOCUTCS K OCHOBHOW mpodecCHOHaIbHOW 00pa3oBaTeNbHOM MporpaMme
Pa3paboTka KOMMBIOTEPHBIX TEXHOJOTHM YIPABJICHUS M MaTeMaTHYECKOTO MOJICTUPOBaHUS B
poboroTexHuke u Mexarponuke (naisee — OIIOII), nanpaBnenus noarotoBku 15.04.06 MexaTtpoHuka u
poOOTOTEXHHKA, YPOBEHb 00pa30BaHUs: BhICIIIEE 00Opa30BaHUE - MATUCTPATypa.

TpeGoBaHMsI K BXOJHBIM 3HAHUSM U YMEHUSIM:

- 3HaTb OCHOBHBIE ONPEEIEHUS, TEOPETUUECKUE PE3YIbTAThI, AITOPUTMBI IUCHUIUINH:
“Marematuka”, “Beiciias maremaruka”, “JluckpetHas Mmaremaruka”, “MHpopmaruka”, “Teopernyeckas
MexaHuka”, “Teopus konebaHui U JUHAMMKa MaluH”’, “Teopusi aBTOMAaTUYECKOI0 yIIpaBiIeHUs,
“BpruncnurenbHas Mmexanuka”, “IIpukiagHeie MeTOAbI B TEOPHH KosiebaHuii”, “/IlnHaMuKa MEXaTPOHHBIX

HCTEM BIYUCITUTEIBHBIE METObI KOMITBIOTEPHOTO MOJICIIMPOBAHUS B MEXAHUK
cucreM”, “B CIINTE € METO OMIIBIOTEPHOI'0 MOJEIUPOBA eXaHuke”

- ymeTh Mcronbs30BaTh OCHOBHBIE AJITOPUTMBI IUCHMILIMH: “Maremaruka”, “Bpiciias maremMaruka”,
“Jluckpernast maremaruka”, “MudopmaTuka”, “Teoperndeckas mexanuka”, “Teopust konedaHuil u
JMHaMHKa Mamne”’, “Teopus aBTOMaTHUECKOTO yIIpaBlIeHUs , “BplunciauTenpHas MEXaHUKA ,

99 C6

“IIpuxnagHple METOBI B TEOpUHN KosieOaHuil”, “/IluHaMuKa MEXaTpOHHBIX cucTeM”’, “BrluncianTenbHble
METO/Ibl KOMIIBIOTEPHOT'O MOJIETUPOBAHUS B MEXAHUKE™

Pe3synbTarsl 00yueHus, Noxy4eHHbIE IPU OCBOEHUH TUCHUIUIMHBI, HEOOXOAUMBI IIPU BBINOJIHEHUN
BBIITYCKHON KBaTM(PUKALIMOHHOMN paboThI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i POMEKYTOUHOM o &| 3 Koncynbranus UKP PaGora B Hozroroska k METOMYECKHE YKAa3aHUs
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A ceMecT aTTeCTalluu
/M pe /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 YcToitunBocTh 20 3 4 - 8 - - - - - 8 - Iloozomogka pacuemmnuix 3adanuii: Penenue
nBrokeHuss. OCHOBHBIC WHAUBUIYAIbHOW 3a7a4H ISt
MTOHATHUS U TEOPEMBI CaMOCTOSTEIILHOTO BBITOJTHCHUS
MPSIMOTO METOA H3yuenue mamepuanog iumepamypnolx
JlsimyHoBa. UCIOYHUKOB:

11 Onpenenenue 10 2 - 4 - - - - - 4 - [1], C.189-224
YCTOWYHBOCTH. [2], c.13-23, 27-55
YpaBHeHU [3], c.64-119

BO3MYIIEHHOTO [4], c.7-44
JIBHKCHHUS [5], c.6-24
1.2 OyHKIIH 10 2 - 4 - - - - - 4 - [6], c.87-97
JlammynoBa. TeopeMsr 00 [7], c.6-24
YCTOYHUBOCTH H [8], C.24-92
HEYCTOWYHBOCTH [9], c.13-67,
2 YcroiunBoCTh 20 4 - 8 - - - - - 8 - Ilodzomogka pacuemusix 3adanuii: Pemenue
CTaIlMOHAPHBIX HHAUBUYAIbHON 3a7a4H ISt
JIBIDKCHU I CaMOCTOSITEIILHOTO BBIITOJHCHUS
2.1 YCcTOWYUBOCTD 10 2 - 4 - - - - - 4 - H3yuenue mamepuanog 1umepamypHsix
PABHOBECHSI CHCTEMBI UCOYHUKOB:
IpYU IeHCTBUM [1], C.274-285
MOTEHIUATBHBIX CHJ [5], c.27-52
2.2 MexaHuueckue 10 2 - 4 - - - - - 4 - [7], ¢.27-52
CHUCTEMBI C [8], c. 24-92
LUKITUYECKUMU [9], C.77-89
KOOpAWHATAMU
3 YceroiuuBocThb 1o 37 6 - 16 - - - - - 15 - Ilod20mogKa Kk KOHmMPOILHOU padome:
MIEPBOMY W3ydenne MaTepuaoB Mo pas3ueiry
IPUOIIMKESHUIO. "YcTOHYHMBOCTH 1O IEPBOMY NPHOJIIKEHHUIO.
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Bausaue Pa3INIHBIX
CHJI Ha YCTOﬁqHBOCTL

BnusHue quccUmaTUBHBIX U TUPOCKOIMTUYCCKUX
CHJI Ha yCTOfI‘lPIBOCTI) paBHOBECUA

paBHOBeECHS KOHCEPBAaTHBHOM CUCTEMBI" ¥ MOJTOTOBKA K
KOHCEpBaTUBHOU KOHTPOJBHOI pabote
CHCTEMBI H3yuenue mamepuanog numepamypHsix
3.1 YcTolunBoCTh 12 6 5 UCHOYHUKOG:
JIUHEHHBIX CHCTEM [2], c.57-89, 364-377
3.2 | Teopewms! JIsmyHoBa 00 15 6 5 [3], C.234-266
YCTOIYHUBOCTH H [4], c. 81-94, 97-100,
HEYCTOWYHBOCTH IO [6], c.142-144
MEPBOMY [7], C.55-66, 77-80
MPUOIIHIKESHUIO. [9], C.97-203
3.3 Biusinue 10 4 5
JUCCUTIATUBHBIX U
THPOCKOIMYCCKUX CHIT
Ha yCTOMYHUBOCTH
paBHOBeCHS
KOHCEpBAaTUBHOU
CHCTEMBIL.
4 3amauu ynpaBieHASA U 31 16 13 Iloozomoeka pacuemuo-zpapuueckozo
cTabmH3anuu 3adanus: B paMkax pacueTHO-rpadyuIecKoro
JIBIDKCHUS 3aaHus paccMaTpPUBAETCs 3a/1a9a
4.1 3amayu crabuIn3anun 16 8 7 cTa0MIIH3alui BEPXHETO HEYCTOWYHBOTO
U ONTHMaIbHOMN TIOJIOXKCHUST PABHOBECHS IIEPEBEPHYTOTO
cTabmIm3anumn OJTHO3BEHHOTO (hH3MYEeCKOro MasTHUKa. [Ipu
4.2 | 3amaua o crabmin3anun 15 8 6 3TOM TpeOyeTcs JoKa3aTh YIPaBIsIieMOCTh IO

W ONITUMAaJIbHOM
CcTaOMIM3aLMs 110
TIEPBOMY
MIPUOIIHIKEHUIO

Kanmany MasiTHUKa, BBIBECTH YCIIOBUS,
KOTOPBIM JIOJDKHBI YIOBIETBOPSTH TIAPAMETPhI
3aKOHa yIpaBJeHHs, 00eCIeYHBaOIET0
ACHMITOTUYECKYIO YCTOHUYUBOCTD BEPXHETO
HOJIOXKEHHs paBHOBecusi. Heo0xoaumo co3aaTh
nporpammy Mathematica, ¢ moMomns0 KOTopon
TeHEpUPYIOTCS CIIyYaiHble 3HAYCHUS
rapaMeTpOoB 3aKOHa YIpaBJICHUS,
CTaOMIIM3HMPYIOIIETO BEPXHEE MOJI0KEHHE
PaBHOBECHSI, CTPOUTCS 00J1aCTh YIPaBIIEMOCTH
Ha ()a30BO#i MIIOCKOCTH NCXOHBIX IEPEMEHHBIX
Y Ha MJIOCKOCTH HOPMaJIbHBIX KOOP/IMHAT,
JaéTcs reoMeTpHYecKas HILTIOCTpanus
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CTaOMIIM3aLUH BEPXHETO MOJI0KEHHS
paBHOBECHsI IPU BEIOPAaHHBIX MapamMeTpax
3aKOHa YIpaBJICHUS.

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

2], C.475-568
[10], C. 1-27, 30-42, 83-93
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 16 - 48 0.5 44 335
Hroro 3a cemecTp 144.0 16 - 48 2 - 0.5 775

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanpHble KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padoram; ['K- rpynmoBsie KOHCYIbTallMK TIO pa3ienaM
mucuuiuiniel; CP — camocrostenbHas padora crynenta; UKP — unas konraktHas padora; TK — Texymumii kKoHTposb; [TA — npomexxyrounas

arrecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Yemouuusocms dsusicenus. OchosHble NOHAMUSA U MeopeMbl NPAMo20 Memoda JIanynosa.

1.1. Onpenenenrie yCTOWYUBOCTH. Y PaBHEHUS BO3MYIIIEHHOTO IBUKEHUS

Ilonstue ycronuumsoctu 1o JlanyHoBy. HeBo3MymEéHHOE U BO3MYILUEHHOE [BHIKECHHE.
OnpezneneHyue ycTOMUYMBOro U HEYCTOMUMBOIO JBM)KEHUS IO OTHOIIEHUIO K (Pa30BBIM [1€PEMEHHBIM
(koopauHatam) cucteMbl. OmpeneneHrne YCTOWYMBOCTH MO OTHOIICHHIO K (PYHKIHSIM (ha30BbIX
HepeMEeHHbIX (KoopauHar) cuctembl. OpOuTaibHas YCTOWYMBOCTb. YCJIOBHAs YCTOHYMBOCTB.
VYpaBHeHUs BO3MYIIEHHOTO JBWKeHUs. KaHoHmueckas ¢opma ypaBHEHHH BO3MYIIEHHOTO
JBYDKEHUS. YPaBHEHHs BO3MYILEHHOIO JBM)KEHUS B OOLIEM Cllyyae yCTOWYUBOCTHU IO OTHOLIEHUIO
K (GyHKIUSAM (Pa30BBIX MEPEMEHHBIX CUCTEMbI. ACUMIITOTHYECKAst yCTOWYMBOCTh. Y CTOHYHMBOCTD B
LEeJIOM. YCTOMYMBOCT HA KOHEYHOM HHTEpBAJC BPEMEHH. YCTOMYMBOCTH IIPU IIOCTOSIHHO
JEHCTBYIOIIMX BO3MYUICHHUSX. YCTOMYMBOCTH II0 YacTH IEPEMEHHBIX. ACHMIITOTHYECKAs
YCTOMYMBOCTD 10 YaCTH IIEPEMECHHBIX..

1.2. ®ynukuuu Jlanynosa. Teopembl 00 yCTOHYMBOCTH U HEYCTOMYMBOCTU

Ornucanue mepBoro W BTOoporo (mpsiMoro) meroaa JIsmyHoBa ucciaenOBaHUS YCTOWYUBOCTH.
3HaKoompenenéHHas W 3HAKOIOCTOSIHHAS (QYHKUMHU. ['eomerpuueckass WHTEpHpETalus CBOWCTB
3HaKoonpenenéHHoi ¢GyHkiuu. [IpuMepsl 3HAKOOMPENENEHHBIX U 3HAKOMOCTOSHHBIX (DYHKIIUU.
Kputepuii CunbBectpa. Teopema JlsmyHoBa o0 ycroitunBoctu. Meron YeraeBa mnocTpoeHus
byukun JlsmyHoBa 1o cBs3ke MHTErpaiioB. [Ipumep: yCTOWYMBOCTH BEPTUKAIBHBIX BpallleHUI
Boyiuka Jlarpamka. OrpanwdenHas Qydkmus. DyHKOWsA, Tomyckaromas OECKOHSYHO Mablid
Beiciiuii npenen. Teopema JlsmyHoBa 06 acuMnToTHYeCKOH ycToiunBocTH. Teopema bapbammna-
KpacoBckoro 00 acuMnToTH4eckoil yctodumBocTH. OmpenesieHue HEYCTOMYMBOTO JIBUKCHUS.
Omnpenenenus: obmactu V>0; rpanunsl V=0 obmactu V>0; ¢yHKIUU, 3HAKOOMpPEICIEHHON B
obnmactu V>0; QyHKIHMHM JOIycKaromeld OeCKOHEYHO Mallblii BBICHIMIA Tipenen B obmactu V>0.
Teopema YeraeBa o HeyctoiunBocTu. IlepBas u BTopas teopema JIanmyHoBa 0 HEYCTOMYMBOCTH.
Teopema KpacoBckoro o HeyCTOMYHUBOCTH...

2. Yemonuusocms cmayuoHapHblx 08udiCeHUl

2.1. YcroiunBOCTh paBHOBECHS] CUCTEMBI NP I€WCTBUN MOTEHLIUATBHBIX CHJI

Teopema Jlarpanka 00 YCTOHYMBOCTM paBHOBECHsI cUCTeMbl. Teopembl JlsmyHoBa 00
obparmienun teopemsl Jlarpanxa. Teopembl UeTaeBa 0 HEYCTOWYMBOCTHU TMOJIOKEHUSI PAaBHOBECHS.
Koadduuuents! ycroitunoctu Ilyankape. @opmynuposka TeopeM JlsmyHoBa 006 ycTOWYMBOCTH U
HEYCTOMYMBOCTH C HCIHOJB30BaHUWEM MOHATHS KodpdunueHntoB Ilyankape. VYcroilunBoCTh
MOJIOKEHUH paBHOBECHS OJHOPOAHOIO 3JUIMIICOMAA Ha IUIOCKOCTH. budypkauus paBHOBecus.
3aKOH CMEHbl YCTOWYMBOCTM Ha HEKOTOPON BETBU KpPHUBOM paBHOBECHsS. 3aKOH CMEHbI
YCTOMUMBOCTU MpU IEpexojie OT OAHON KpPHBOW paBHOBECHs K Jpyroil mpu (puKcHpoBaHHOM
3HaueHuu napametpa. Ciencreue u3 Teopemsl JlssmyHoBa 00 yCTOMUNBOCTH..

2.2. MexaHU4eCKHEe CUCTEMBI C HIUKIMYECKUMU KOOPIMHATAMHU

Teopema Payca. Teopema Payca ¢ pomosHenusiMu JlamyHoBa. MeXaHWYECKHE CHCTEMBI C
HUKJIMYECKUMHU KoopauHatamu. CTaludoOHapHbIE JBHKEHHS. Y CTOMUYMBOCTH CTAllMOHAPHBIX
JIBYOKEHWH. .

3. Yemotiuusocms no nepsomy nDu6JZu3fC€HMIO. Brusnuue paznuunvlx cun na ycmouyusocms
PABHOBECUSL KOHCEPBAMUBHOU CUCHEMDb

3.1. YCTOHYMBOCTE TMHEHHBIX CUCTEM



YCTONYMBOCTh JIMHEWHBIX CHUCTEM. XapakTEpUCTHYECKas MaTpULa, XapaKTEPUCTHUYECKOE
(BekoBoe ypaBHEHHE). PenieHne TWHEWHBIX YpaBHEHWHM BO3MYIIEHHOTO IBWKeHUs. Kpurepuit
['ypBuna. MccnepoBanue yCTOMYMBOCTH JBMXKEHHUSI OCLIILISATOpA B Bs3KOM cpene. OmpenenieHue
asMOna- Matpuilbl. VIHBapuaHTHbIE MHOXUTENH, DJIEMEHTApHBbIE IENUTENH JsIMOa-MaTpULIbL.
OneMeHTapHble Ollepauuu Haja JIMOma- Marpuuamu. Teopema O MPUBEACHUM MaTpULbl K
HOpMaJIbHOW JuaroHainbHoi dopme. KopaaHoa maTpuna. KaHoHM4YeCKui BEeKTOp, KAHOHHYECKHE
NepeMEHHbIC. YPaBHEHHS J[BWKCHHS CHUCTEMbl B KAHOHMYECKMX NepeMEeHHbIX. Teopema 00
YCTOMUYMBOCTHU JUIsl INHEWHBIX CUCTEM..

3.2. Teopemsl JIamyHoBa 00 yCTOHYMBOCTH ¥ HEYCTOMYUBOCTH T10 TIEPBOMY MPHOIHKEHHIO.
Teopema JlsmyHoBa 00 yCTOMYMBOCTH IO TMepBOMY MNpuOmmkeHuto. Teopema JlsmyHoBa o
HEYCTOMYMBOCTH 110 IEPBOMY NpUOIMKEHHIO. [[OHATHE O KPUTUUECKUX CITydasiX..

3.3. BiusiHME IMCCHUNIATUBHBIX U THPOCKOIMYECKUX CUJI HA YCTOMYHUBOCTh PABHOBECHS
KOHCEPBAaTUBHOM CHUCTEMBI.

BnusiHue AMCCHIIAaTUBHBIX M THPOCKOIMYECKMX CWJI  Ha yCTOMYMBOCTH PAaBHOBECHUS
KOHCEpPBAaTUBHOU cHCTEeMBI. | [OHATHS BEKOBOW M BPEMEHHON yCTOMYUBOCTH. .

4. 3a0auu ynpaenenus u cmabuiu3auuy O8UNCEHUs

4.1. 3amaun cTabMIM3aluU ¥ ONITUMAIIBHOW CTAaOMIIN3auu

[TocTraHoBKa 3aaun cTabMiIM3aluy U ONTUMaNbHOM cTtabuim3auuu. Teopema KpacoBckoro 06
ontuManibHOW crabmmm3anun. CBs3b TeopeMbl KpacoBcKoro o0 ONTHMAaIbHOW CTaOWIIM3AlUN U
npuHiuna Mmakcumyma Ilontpsruna. Ilpumep mnocTpoeHus ynpaBieHHs, OOECIEUMBAOLIETO
ACUMITOTUYECKYI0 YCTOWYMBOCTb IIOCTYNATEIbHOIO MPSIMOJIMHEHMHOrO JBM)KEHMSI KopIyca
TpExkonécHON Tenexku. CTabmwin3anus BEpXHEro INOJOXKEHHsS pPaBHOBECUS MasTHMKA C TOYKOU
[10JIBECA Ha KOJIECE..

4.2. 3agada o cTaOMIM3AlMK U ONITUMATIBLHOU CTaOUITU3aIMs IO IEPBOMY MPUOTHKEHUIO

Pemenne 3amaun 00 oNTHUMaIbHOM CTAaOWIM3alMKA [JId JIMHEHMHBIX CHCTEM. 3ajadya o
cTabunu3anuu 1Mo mepBoMy npuOmmkeHuto. OnTuManbHas cTadWIM3anus MO0  MEePBOMY
npuomkenno. Ctabunusaiysi BEPXHETO IOJOXKEHUsS paBHOBECHS (U3HUYECKOTO MasiTHUKA C
MUHHUMAaJIbHBIMU 3aTPAaTaMU SHEPTHUH..

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH
1. Onpenenenne ycToM4MBOCTH, YPAaBHEHMSI BO3MYIIIEHHOTO ABH)KCHHS;
2. ®yHk1us JIanyHoBa, OCHOBHbIE TEOPEMBI 00 YCTOMYMBOCTU U HEYCTOWYMBOCTHU JBUKECHMUS,
3. YCTONYMBOCTD PAaBHOBECHS CUCTEM C NOTEHIIMAIBHBIMUA CUIIAMH, CUCTEMBI C
HUKJIAYECKMMHU KOOPJAMHATAMU, YCTOMYMBOCTh CTAllMOHAPHBIX JIBHKCHUI;
4. YCTOHYMBOCTD U HEYCTOMUMBOCTH 0 IEPBOMY MPUOIIKEHUIO, KPUTHUECKUH cydai
YCTONYUBOCTH;
5. 3agaun ctabuiaM3auy ¥ ONTUMAIbHON CTaOMIIM3AIUH.

3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPEAYCMOTPEHO

3.5 Koncyabranumn

Ipynnoewie koncyremavuuu no paszoeaam oucyuniunsl (I°'K)




N

4.

KoHcynpranuu npoBoadrcs 1o paszaeny "Y cTOWUMBOCTD ABMKEHUSA. OCHOBHBIE TOHITHS U
TeopeMbl NpsAMoro mMeroza JlsmyHnona."

KoHcynpranuu npoBoaaTcs 1o paszaeny Y cTOHYMBOCTb CTAlIMOHAPHBIX IBUKEHUI"
Koncynpranuu mpoBoasTcs mo paszaeny "YCTOWYMBOCTH MO TEPBOMY IPHOIMKEHUIO.
BnusiHue pa3inyHbIX CUJI HA yCTOMYMBOCTh PABHOBECHSI KOHCEPBATUBHON CUCTEMBI"
KoHcynpTamuu npoBoasaTes 1Mo pazaeny "3agadyu yrnpaBieHUs U CTaOMIM3aIUN JBUKEHU"

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3arm1aHupOBaHHbIE PE3YJIbTAaThl 00YUYEHHUS 110

Howmep paznena
JUCUUILIUHEI (B

O1neHOYHOE CPEICTBO
(THN ¥ HAUMEHOBAaHUE)

Konpr
JUCLUIIIINHE COOTBETCTBUU C
MHIMKATOPOB
(B COOTBETCTBUH C pa3zieiioM 1) n.3.1)
1]12]3]4
3HaTh:
OCHOBHBIE MOJIOKEHMS, ONIPEACIICHUS, TEOPETUUECKUE Pemenue 3anau/Penienrie nHAMBUAYAIbHON 331a4H 110
pe3yJIbTaThl TEOPUU YCTONUNBOCTH pasneny 1 YcroitunBocts nBuxeHus. OCHOBHbBIE
MOHATHUS U TEOPEMBI IIpsiMoro metoja JIsmyHoBa.
N/1-3mx-1 +
KomnokBuym/Y cTHBIN onpoc 1o pasnery 1
VYeroitunBocTh ABMkKEeHUS. OCHOBHBIE MOHATHUS U
TeopeMBl IpsiMoro Merona JIsmyHoBa.
[TocraHoBKHM 3a/1a4, TEOPEMBI O CTAOMIM3AIIH U U1 + Pacuetrno-rpaduueckas padora/PI'P no pazneny 4
ONTHMAJIbHOW CTAOUIIN3AIUU IBUKEHUS A-Lme 3a1auM ynpaBJeHUs U CTAOWIN3AIMY IBUKECHUS
Teopembl 00 yCTOMYHMBOCTH M HEYCTOMYMBOCTH Pemenue 3anay/MuauBunyanpHas 3agaqa Juist
MOJIOXKEHUI paBHOBECHS, CTALHOHAPHBIX JBUKEHUH, VT-2012 + CaMOCTOATEIILHOIO BBITONHEHNA 10 Pasieny 2
TEOPEMBI O BIIMSIHUM HAa yCTOMYNBOCTh PABHOBECHS Y CTOWUYNBOCTD CTAllMOHAPHBIX JIBHKEHUN
KOHCEpPBATHBHOM CHCTEMBI CUJI PA3JIMYHON IPHUPOIBI
Teopembl 00 yCTOHYMBOCTH U HEYCTOMUMBOCTH Pemenue 3anau/KonTtponbHas pabota 1o paszaeny 3
JBUKEHMSI 110 IEPBOMY MTPUOIMKEHUIO VT-2m1c2 + Y cTOoWYUBOCTH 110 IEpBOMY NpHUOIMKEeHNI0. BiusiHue
pPa3UYHBIX CUJI HA YCTOMYMBOCTh PABHOBECHSI
KOHCEPBATHUBHOW CHCTEMBI
Ymersb:
[TpumMeHsTH PU3HKO-MaTEMaTHUECKHIl armapaT, MEeTO bl Pemienue 3anau/Penienre nHAMBUAYaIbHON 3a]jauu 110
aHau3a, MOJCIIMPOBAHUS, TEOPETUUECKOTO N 1-3mx-1 + pazaeny 1 YcroiunBocth ABMKEHUS. OCHOBHBIE
UCCJIEIOBAHMS YCTOWYMBOCTH JUHAMUYECKUX CUCTEM MOHSTHSI U TEOPEMBI TpsiMOro MeToa JIsmyHoBa.
[Tonp30BaTbCst THPOPMAIIMOHHO-CITPABOYHBIMHU Pacuerno-rpaduueckas pabora/PI'P o pazneny 4
KOMIIBIOTEPHBIMU CUCTEMAMHM, CUCTEMAMHU N-1nk-2 + | 3agauu ynpaBieHUs U CTAOWIN3AIUN JBUKCHHUS
KOMITbIOTEPHOMN anredpbl
Vcnonb30BaTh TEKCTOBBIE, rpadudeckue V202 + Pemenue 3anau/KonTtponbHas pabota 1o paszaeny 3
KOMITBIOTEPHBIE PEAKTOPBI, TPOTrPAMMBI JIJISl CO3/IaHuUs ] Y cTOWYMBOCTH 110 IepBOMY NpHUOIIKEeHNI0. BiusiHue
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Mpe3eHTalMI

Pa3JIMYHBIX CUJI HA YCTOMYMBOCTh PABHOBECHS
KOHCEPBATHUBHOW CHCTEMBI
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

Dopma peanuzanuu: KoMneoTepHoe 3a/1aHue
1. PI'P no pazneny 4 3agaun ynpasieHus U cradunu3anun qBmkenus (PacuetHo-rpaduueckas
pabora)

Dopma peanuzanuu: [TucemenHas padora
1. KonrpospHas padoTa mo pasaeny 3 YCTOWYHUBOCTD O TIEPBOMY PHOIMKEHNI0. BinstHue
Pa3IMYHBIX CUJI HA YCTOMYMBOCTHh pAaBHOBECHSI KOHCEpPBAaTUBHOM cucteMsl (Pemienue 3aga4)

DPopma peanuszanuu: IIposepka 3ananus
1. UnauBuayanibHas 3a/1a4a sl CaMOCTOSATEIbHOIO BBIIOJHEHUS 110 pa3jieny 2 Y cTOMYUBOCTb
CTaLlMOHAPHBIX JBMKeHUH (Pemenue 3anay)
2. Pemenue nHauBUAyanbHOU 3a1auu 1o pasaeny 1 YcroitunBocts ABuxkeHus. OCHOBHbBIE
HOHATHUS U TEOpEMBI IpsiMoro merona Jisnynona. (Pemenue 3agaq)

Dopma peanuzanuu: YcrHas popma
1. Yerusbiii onpoc no pazaeny 1 YcroluuBocTs ABUkeHUA. OCHOBHBIE IOHATHUS U TEOPEMBI
npsimoro Metoa JismyHosa. (KomnokBuym)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 IIpoMe:XyTO4YHAsI ATTECTALUSA 110 AU CHHUILJIMHE
Oxsamen (Cemecmp Ne3)
[To COBOKYNTHOCTH OLIEHOK 33 CEMECTPOBYIO YCIIEBAEMOCTh M OTBET Ha dK3aMEHE

B numnioMm BBICTaBIsE€TCA OILIEHKA 3a 3 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. 'ant™maxep, @. P. Jlekuuu no ananutuueckoi mexanuke / @. P. 'antmaxep ; Pen. E. C.
[Iataunkuii . — 3-e u3x . — M. : ®usmariaur, 2001 . — 264 c. - ISBN 5-922100-67-X .;

2. Mankun, U. I'. Teopus yctoiuuBoctu aeuxenus / . I'. Mankus . — u3a. crep . — M. :
Onutopuan YPCC, 2016 . — 432 c. - ISBN 978-5-354-01520-7 .;

3. Hemunosuu b. I1.- "Jlekuu no marematuyeckoil Teopun ycrounoctu", (3-e usz., crep.),
WznatensctBo: "Jlans", Cankt-IlerepOypr, 2008 - (480 c.)
https://e.lanbook.com/books/element.php?pll_cid=25&pll_id=123;

4. H.T. Yeraes- "YcroitunBocts aemxenus"”, (3. 4-e, ucnp.), Usnarennscto: "Hayka", Mocksa,
1990 - (177 c.)

https://biblioclub.ru/index.php?page=book&id=468024;
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5. Mapkees, A. I1. TeopeTrndeckas MexaHuKka : Y4eOHUK T MEXaHUKO-MaTEMaTHUYECKUX
crienanbHOCTeN yHUBepcuTeToB / A. I1. Mapkees . — 3-e uzn., ucnp . — Mokesck : PX]JI, 2001 . —
592 c. — (Haykum o 3emue) . - ISBN 5-939720-88-9 .;

6. ®umunmos, A. ®. CoopHuk 3a1a4 o nuddepeHITnanbHBIM YpaBHEHUSAM : [ yaeOHOE mocooue] /
A. ®. Ounmunmos . — 4-e u3n . — M. : Dauropuan YPCC, 2011 . — 240 c. — (Knaccuueckuii yaeOHUK
MI'Y) . - ISBN 978-5-397-01632-2 .;

7. Mepkun, [1. P. 3aga4u o Teopun yCTORYHBOCTH : Y4eOHOE TOCOOHE TSI MEXaHUKO-
MaTeMaTUYECKUX U TEXHUYECKUX creruanbHocTel yausepcutetoB / /1. P. Mepkun, C. M. bayap,
A. JI. CmupHOB . — Mocksa : UH-T koMmibtOT. uccnen., 2002 . — 128 ¢. - ISBN 5-939721-10-9 ;

8. PybanoBckuii, B. H. YcToiiunBoCTh cTanimoHapHBIX ABMKEHUH: B mpuMepax u 3a1avax :
YuyebHoe mocobue aist yausepcuteToB / B. H. PyGanosckuii, B. A. Camconos . — Mkesck : PX]I,
2003 . — 304 c. — (Hayku o 3emiie) . - ISBN 5-939722-98-9 .;

9. Mepkun, /1. P. BBenenue B Teopuro ycroitunoctu asrwkenus / 1. P. Mepkun . — 4-e u3z.,
crepeorur . — CII6. : Jlanp-IIpecc, 2003 . — 304 c. — (YueOnuku 11st By30B. CrienuaibHas
muteparypa) . - ISBN 5-8114-0313-5 .;

10. A. M. ®opmansckuii- "YmpaBieHue ABIKEHUEM HEYyCTOMUMBBIX 00beKTOB", M3naTenbeTBo:
"®uzmariut", Mocksa, 2014 - (231 c.)

https://biblioclub.ru/index.php?page=book&id=275304.

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHseMoe MPOrpaMMHOe odecrneyeHue:
1. CHO "IIpomereit";

2. Office / Poccuiickuii makeT o(h)UCHBIX IPOrpamM;

3. Windows / OnepannonHas cucreMa cemeicTpa Linux;

4. Maitan Buneoxondepenunu;

5. Scilab;

6. Python.

5.3 UnTepHeT-pecypcesl, BKIOYas NMpodeccuoHaTbHble 0a3bl JAHHBIX H HHGOPMALIMOHHO-
CIIPaBOYHbIE CHCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 0u0J1M0TeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTponHasi 6udsmmoreka - https://elibrary.ru/

4. HanmoHabHAas YJ1eKTPOHHasi 6udmoreka - https://rusneb.ru/

5. 9BC "KoncyabTanT crygenra" - http://www.studentlibrary.ru/

6. Dnexrponnas oudmoreka MOU (36 MOMH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUIIJIMHBI

Tun nomemeHus Homep aynuropumn, Ocnamenne
HauMEHOBaHUue
Y4eOHble ayAUTOpHUH IS C-215, YucOnast CTOJI, CTYJI, JOCKa MeJIOoBast
MIPOBEICHUS JICKITMOHHBIX ayIUTOPUS
3aHATUHI U TEKYLLETO
KOHTPOJIS
Y4eOHble ayAUTOpHUH IS C-213, YucOnas CTOJ, CTYJI, JOCKA MEJIOBAs
MPOBEACHUS TTPAKTUIECKUX ayIUTOPUS
3ansatui, KP u KII
Y4eOHble ayAUTOpHUH IS C-213, YucOnas CTOJ, CTYJI, JOCKA MEJIOBas
MIPOBEACHUS ayIUTOPUS
MIPOMEKYTOUHOM aTTeCTalluu
[Tomemenus s HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
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CaMOCTOSATEIIbHON PabOThI

KomnbrorepHbIit
YUTAJIbHBIN 321

MMCHbMEHHBIN, BEIIaIKa JJIs 01K IbI,
KOMITBIOTEpHAs CETh C BBIXOJOM B
HNHTepHeT, KOMNBIOTEP MEPCOHATIBHBIM,
MIPUHTEP, KOHJIULIUOHED

IMTomemmenus misa
KOHCYJIbTUPOBAHUS

C-213, Yuebnas
ayJTUTOpUS

CTOJI, CTYJI, JOCKa MEJIoBasd
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Y CTONYMBOCTh U CTa6I/IJII/I3aHI/ISI ABHKCHUS JTUHAMHWYCCKHUX CHCTCM

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3

KM-4

KM-5

Pemienne nHauBuyabHOM 3a/1auu 10 paszaeny 1 YcTtoiunBocTh 1BMKeHUA. OCHOBHBIE TOHATHS
U TEOpeMbI IIpsAMoro meroja Jlsnynosa. (Pemenue 3anay)

VYerublii onpoc 1o pazaeny 1 YeroiunBocTs ABUKEHUS. OCHOBHBIE OHSATHS U TEOPEMBI
npsimoro Metoa JianyHosa. (KomnokBuym)

WuauBuayanbHas 3a/1a4a Jisl CAMOCTOSTEIBHOTO BBITIOJTHEHHUS 110 pa3jieny 2 Y CTOMYUBOCTb
CTallMOHapHbIX JBHXeHUH (Pemenue 3anay)

KonTponbhas pabota no paszneny 3 YCToiUUBOCTH 10 IEPBOMY MPUOIHKEHNIO. BriusHue
Pa3JIMYHBIX CUJI HA YCTOMYMBOCTH paBHOBECHSI KOHCEPBATUBHOM crucTeMbl (Perenue 3amay)

PI'P no pazneny 4 3agauu ynpasienus u ctabunuzanuu apmkenus (Pacuetno-rpadudeckas
pabora)

Buja npomexyTouHOI aTTecTANMU — DK3aMEH.

Nunexc KM- | KM- | KM- | KM- | KM-
Howep Paznen aucuumuimabl KM: L 2 3 4 >
paznena Henens 4 6 8 12 15
KM:
1 VYeronuuBocTh ABMKeHUS. OCHOBHEIE ITIOHATHASI U
TEOpeMbI IPsIMOTO MeTona JIsmyHoBa.
11 OrnpezienieHne yCTOMUUBOCTU. Y paBHEHUS + 4
) BO3MYIIEHHOTO JABUKEHUS
12 Oyuknuu Jlsmynosa. TeopeMbl 00 yCTOHYUBOCTH 1 + +
) HEYCTOWYMBOCTHU
2 Y CTONYMBOCTB CTAlMOHAPHBIX JIBUKECHHUN
21 VY CTONYMBOCTh pABHOBECHUSI CUCTEMBI IIPU JEHCTBUU +
) HOTEHIIMAIBLHBIX CHII
29 MexaHH4YeCKHE CUCTEMBI C IIMKINYECKUMU +
) KOOPJIMHATAMH
Y CTONYMBOCTD 110 EPBOMY NPUOIMKEHUI0. BrinsiHue
3 Pa3IMYHBIX CHJI HA YCTOMYMBOCTH PABHOBECHS
KOHCEpPBATUBHOM CHCTEMBI
3.1 VY cTOMUNBOCTD JIMHEUHEBIX CUCTEM +
39 Teopems! JIsimyHOBa 00 yCTOWYHUBOCTH U +
) HEYCTOMYMBOCTH 1O IEPBOMY MPUOIMIKEHHIO.
33 BrusiHrEe MUCCUTTATUBHBIX U THPOCKOMUYECKUX CHIT Ha +
) YCTOMUYMBOCTh PABHOBECHSI KOHCEPBATUBHON CHUCTEMBI.
4 3amaun ynpaBJIeHHs U CTAOMIN3AIIHN JBHKCHUS
4.1 3agaun ctaOWIn3aiuy ¥ OIITUMAJILHON CTaOMIN3aliin +
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4.2

3agauda o ctaOMiIM3auy ¥ OIITUMAaJIbHOMN
CTa0MIIN3aLus 110 IEPBOMY MPHOTMIKECHHIO

Bec KM, %:

10

20

10

20

40
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