MHUHOBPHAYKHU POCCHUHU
®deepaabHOE ToCyJapCTBEHHOE OK/KeTHOE 00pa3oBaTeIbHOE YUpeK/IeHHEe BbICIIEr 0
npogeccnoHaILHOI0 00pa3oBaHUA
«CAMAPCKH I'OCYJIAPCTBEHHBIN ADPOKOCMHUYECKUN YHUBEPCUTET
uvenn akagemuka C.I1. KopoJieBa (HanmoHaIbHbIN HcCIe10BaTeIbCKHH YHHBEPCHTET)»
(CTAY)

3-8

¥ W H A ¥ > .
\f\?“g\bhoﬁ V‘{P{ﬁih >

XN R REPCHTET 4y :
R THE e 4 Sy
PR VTBEPXIAIO

&
0'

/X

%

LA
Ka.

2 ““\M HT[//~

e,

{BERHbIV AP,

- WBEHHOE By,

gC

C 5
»\i\‘\‘
W

IMPOT'PAMMA BCTYIIUTEJIBHOI'O DK3AMEHA
no Hay4Hoii cnenuajabHocTd 05.13.01 «CucTeMHBbIN aHAIN3, YIIPABJIEHHE U
00paboTka nHpopmManuH (TeXHHYECKHEe CHCTEMbI H CBHA3b)»

Camapa 2012




[IporpamMMa BCTYNHUTEIBHOIO 3K3aMeHa B aCIIUPAHTYPy 10 HAyYHOH CIELMaIbHO-
cti 05.13.01 «CucteMHBI# aHamu3, yrpaBieHue U o0paboTka HHGOpMaLUH (Tex-
HUYECKHE CHCTEMBI M CBSI3b)» COCTABJIEHa HAa OCHOBE IPOrpPaMM y4eOHBIX AUCLIHUII-
JIMH 110 OCHOBHBIM 00pa3oBaTeIbHBIM IpOrpaMMamM BBICHIEr0 IPo(hecCHOHAIbHOIO
obpasoBanus: 160400.68 «PakeTHbIe KOMIUIEKCHI U KocMoHaBTHKa», 010900.68
«[Ipukiagnele MaTeMaTrka U ¢Qusuka», 230100.68 «MHpopMaTHKa U BBIYMCIIH-
TenbHas TexHuka», 010400.68 «[IpukiragHas MaTeMaTika U HHOOPMaTHKaY.

CocTaBHTeNb MPOrpaMMBbl BCTYIIUTEIBHOIO 9K3aMe€Ha: JOKTOP TEXHHYECKUX
HayK, rpodeccop benoxkonos Urops BuranseBuy.

[IporpaMMa BCTYNMUTENBLHOIO 3K3aMEHA yTBEP)KIEHA Ha 3aceJaHUHM MEKBY-
30BCKOH Kadeapbl KOCMUYECKUX HccienoBanuid,n porokos Ne 01 or 03.02 2012 r.

3aBeyromumii Kadenapoi %‘ ‘““";/BeJIOKOHOB .B.



[IporpaMmMa BCTynmHUTEIBHOTO SK3aMEHA 10 CHEIHATBbHOCTH
05.13.01 («CucremHblii aHaN3, yIpaBieHUue u 00padoTka nHbopMauu
(TEXHUYECKHUE CUCTEMBI U CBSI3b)»)

1. JIuneitnas aareopa
1.1. JIuneiitnoe npoctpancTBo. baszuc. JIunelinbie onepaTopsl. Marpuila JUHEHHOTO onepaTopa.
DneMeHTapHble MaTPULIBI.
1.2. JlerepMuHAHT KBaJpaTHON MaTpuilbl. J[Ba ompeneneHus paHra MaTpHIlbl (B TEPMUHAX JIH-
HEMHOHN HE3aBUCUMOCTH CTPOK U HEPAaBEHCTBA HYJII0O MUHOPOB.
1.3. Cucrema nuneitHbix ypaBHeHuid. Kpurtepuii coemectumoctu Kponekepa-Kanenna.
1.4. CobcTBeHHBIE BEKTOpPHI U COOCTBEHHbIE YMCIIAa JIMHEHHOTO omeparopa. JKopraHoBa ¢opma
(6e3 mokazarenbcTBa). CHHTYIISIpHOE Pa3IoKEHHUE.
1.5. bununeitnble U kBagpatuunbsie ¢opmbl. [IpuBeneHne KBaapaTHUHOW (OPMBI K KaHOHUYE-
CKOMY BHy. 3aKOH WHEpIUH sl kKBaapatudHou dopmbl. Kpurepuit CunbBectpa (6€3 mokasa-
TEJIbCTBA).

2. MaremaTH4eCcKHUil aHAJIH3
2.1. IIpenen mocnegoBaTeabHOCTH. YUCTOBBIE PSIBI.
2.2. lIpenen ¢pyukuuu. Judpdepenumupyemocts. Dopmyna Teitnopa. Psnx Teiinopa.
2.3. DkcrpemyM ¢yHkmu. HeoOxonumoe ycmoBue 3kcTpemyma. JlocTaTouHOe YCIIOBUE DKCTpPE-
MyMa.
2.4. Nnterpan Pumana. Heco6cTBennbie naTerpansl. @opmysasl ['puna (6€3 moKa3aTenbeTBa).
2.5. Panpl @ypbe no TpuroHomeTpudeckoi cucreme. CxoqumocTs psiioB Pypbe 11 KyCOYHO-
rmankux ¢yHkuuid. [lopsgox yOwiBanus kKoddduiumentor Dypbe Mg -pa3 HEMPEPHIBHO-
muddepernmpyemoit pynkuuu. PaBHOMepHas cxomuMocTh psga Dypse Ui HENPEPHIBHO-
nuddepennmpyemoit pynkuuu. Teopema Beliepmrpacca (o monmHoTe). MHOTrOwIeHb YeOnimena.
2.6. OyHKIMM ONHOM KOMIUIEKCHOM mnepemeHHOW. YcnoBue Komm-Pummana. HHTerpanbHas
dopmyna Kormm.
2.7. Crenennsle psabl. IlepBas Teopema Abens. AuddepeHunpoBanie U UHTEIPUPOBAHHUE CTe-
NIEHHBIX PAIOB. DKBUBAJICHTHOCTH AU (HEepeHINPYEMOCTH U PEryISIpPHOCTH (PYHKIIUH B 001aCTH.
2.8. Psan Tennopa. Psg Jlopana. Ilondarue BeiueTa B M30JIMPOBAHHON TOYKE.

3. ODyHKIMOHAJBHBIN aHAJIN3
3.1. Metpuueckue npoctpaHctBa. [lonnora. HenpepsiBHble oToOpaskeHusi. KommnakTHbie MHO-
JKECTBA.
3.2. IlpuHIMI CKATHIX OTOOpaXeHUH. MeTo| Mociief0BaTeIbHBIX OTOOPaKEHUH.
3.3. JIuneiinple, HOpMUpPOBaHHbIE, OAHAXOBBI U I'MJIBLOEPTOBBI pocTpaHcTBa. CuiibHAs U ciabas
CXOAMMOCTh. 3ajjaya O HAWIydlleM NPUOIKEHUH AIIEMEHTaMHU BBIMYKJIOTO MHOXKECTBA WIIA
HOJNpOCTpaHCTBAa. MUHMMAaIbHOE CBOMCTBA KO3 PuLeHTOB Dypbe.
3.4. HenpepsiBHbIE JHMHENMHbBIE oniepaTopbl. Hopma u criekTpanbHblil paaunyc onepatopa. Cxonu-
MocTh orneparopoB. O6patumocts. P Helimana u ycnoBus ero cxogumocTH. TeopeMsl o cylie-
CTBOBAaHUM OOPATHOTO OMEpaTopa.
3.5. Jluneitnble pyHKImoHanbl. ConpsikeHHOe MpOocTpaHcTBO. [IpMHIMI paBHOMEPHOI orpaHu-
yeHHOCTH. Teopema banaxa-1llTeliHraysa, €€ IpUIIOKECHMUS.
3.6. Teopema Pucca (mi1s runbOeproBa mpocTpaHcTBa). CONpsKEHHbIE, CaMOCONPSKEHHBIE,
CUMMETPUYHBIE, TIOJIOKUTENIBHO OINpee/ICHHbIE, BIIOJIHE HENPEPBIBHBIE ONEPATOPhl U UX CBOM-
CTBa.
3.7. CBoiicTBa COOCTBEHHBIX 3HAUEHUN W COOCTBEHHBIX (DYHKUMH IJi 3aa4l Ha COOCTBEHHbIE
3HAUYEHUS, TJ€ - CAMOCONPSKEHHBIN, BIIOJIHE HEMPEPBIBHBIN JIMHEHHBIN OIlEpaTop.
3.8. KBagpaTuunble pyHKIMOHAIBI 1 0000IIEHHbIE PEIICHNS ONIEPAaTOPHBIX YPaBHEHUI.



4. O0bikHOBeHHBbIC TU( PepeHIATbHbIC YPABHCHHUS
4.1. Teopema cyI1ecTBOBaHUS M €IMHCTBEHHOCTH pelieHus 3anaun Komwm nis ogqHOro ypasHe-
HUs 1-TO mopsiika U Al CUCTEMBI - YpaBHEHHH 1-ro mopsaka ¢ -HEU3BECTHBIMU B HOpMaJbHOU
dopme (0e3 mokazarenbcTBa). Teopema CyIIECTBOBAaHUS U €IMHCTBEHHOCTH JUIsI CUCTEMBI JIM-
HEIHBIX ypaBHEHUH 1-ro mopsiika.
4.2. JIuneiiHple ypaBHEHUS -I0 MOPAIKA C MOCTOSSHHBIMU Kod(puuuenTamu. Perenne ogHopoa-
HOT'O ypaBHEHUs. Pelienre HeoOJHOPOIHOTO YPaBHEHHUs CO CIENUAIbHON IIPABOM YaCThIO B BUJIE
KBa3UIIOJMHOMA. Y paBHEHHE DHiepa.
4.3. PemieHne 0OHOPOTHOW CUCTEMBI TIEPBOTO MOPSAIKA C TOCTOSHHBIMU KO3 PHUIHEeHTaMHu (CITy-
Yail MPOCTHIX KOPHEH).
4.4. Cucrempl JIMHEWHBIX YPaBHEHUH IMEPBOTO TOPSIKA C MEPEMEHHBIMH KO3 (PUIHMECHTAMH.
@DyHIaMEHTaIbHAs CUCTEMA PELIEHUI OTHOPOJIHOTO YPAaBHEHUS U €€ cyliecTBoBaHusa. Popmyia
JImyBusist. Meto BapuallMi MPOU3BOJIBHBIX MOCTOSIHHBIX JJISI OTHICKaHMSI YaCTHOTO PEIIEHUs
HEOJHOPOAHOM cucteMbl. CTpyKTypa OOLIEro pereHms.

5. MeToabl BBIYHCIUTEILHON MATEMATHKHU
5.1. UnTepnonsauusa. MHTEpNOIAIMOHHBIN MHOTOWIEH Jlarpanika.
5.2. Untepnonsauus GyHKINUU OJHOTO IEPEMEHHOTO ¢ TIOMOIIbI0 KyOndeckux crutaifiHoB. Ky-
COYHO-KyOuuecKasi MHTEpHOJISLUS co criaaxuBaHueM. [nagkue BocnonHenus. CXxoauMocThb
CIUTaH-(QyHKIUH.
5.3. YucneHHOE UHTETPUPOBAHUE.
5.4. Pa3noxeHne MaTpHibl Ha TpeyrojabHble MHOXKUTEIH. KoMnakTHas cxema. Meron dakrtopu-
3anuu. Yncno o0yCIOBICHHOCTH MAaTPHIBI KaK Mepa YCTOHYMBOCTH MPOIIECCa PEIICHUs] CHCTeE-
MBI YPaBHEHH.
5.5. UrepaunoHHbIe METO/IbI PEIICHUS CUCTEM JIMHEHHBIX ypaBHEHUH. CXOAMMOCTh U ONTUMHU-
3alMs CTAlMOHAPHBIX UTEPALMOHHBIX METOJIOB.
5.6. Mertox mocienoBaTelbHON BepXHEW pejakcaluy, YeObIIIEeBCKUE UTEPAllMOHHbIE METOJIBI,
METOJl MUHUMAJIBHBIX HEBA30K, METOJI CONPSKCHHBIX IPATUEHTOB.
5.7. Teopembl O CXOAUMOCTH [JIs1 UTEPALIMOHHBIX METOJIOB.
5.8. 3amaya Ha coOcTBeHHBIE 3HaUeHUs. CTeneHHOW MeTo 1. MeTo 1 BpaIleHu.
5.9. Koneuno-pasnoctHpsie MeTosibl. Meronbl Pynre-Kytra (Ha npuMepe siBHOM cxeMmbl 4-10 10-
psAKa annpokcuManuu). JINHeHbIe MHOTOILIarOBbIE METO/IBI.
5.10. CxonuMOCTh M YCTOMYMBOCTh KOHEYHO-PA3HOCTHBIX METOAOB. [IOHATHS ycCTONYMBOCTH,
a0COJIIOTHON yCTOMYHMBOCTH. [lOpSIOK anmpoKCUMaIwK, MOTPEIIHOCTh anmpokcuManuu. Cxo-
JMMOCTb pEIleHHs] pa3HOCTHOM 3aJauy K pemieHuto aupdepeHnuansHoi (Ha mpuMepe SBHOM
cxembl Pynre-KyTTa 2-ro nmopsiaka anmpoKCUMAaInn).
5.11. XXectkue 3amaun. SIBHbIE M HESBHBIE METOJbI, MX 0COOEHHOCTH. [IpMMeHeHNe TUHEHHBIX
MHOTOIIIarOBBIX METOMIOB.

6. OcHOBBI TEOpUM YNIPaBJICHUSI
6.1. Conepxanue 3anau ynpasineHus. Kimaccudukaius cucreM ymnpasieHus. MaTemaTuueckue
MOJIEJIN M XapaKTEPUCTUKH CUCTEM YNIPaBIICHUS.
6.2. MaremaTn4eckoe OMCcaHue JIMHENHBIX aBTOMATUYECKUX CUCTEM ynpasiieHus. IIpoctpancr-
BO COCTOSIHMI 00BeKTa yrnpasieHus. CocTaBieHUe YpaBHEHUH CTATHKH, METOJIbl X JMHEApH3a-
1uy. TUoBbIE BXOIHBIE CUTHAJIBI, UX MAaTEMaTUYECKOE ONMCAHNE U PEAKLINs Ha HUX JTMHEHHBIX
3BEHbEB aBTOMATUKHU (IIEpeXOAHas M MMITyJIbCHas (QYHKIMH, PEAKIHs Ha TapMOHMYECKOE BO3-
neiictBue. CBA3b BBIXOAHOIO U BXOJHOI'O CUTHAJIOB HA OCHOBAHMM MHTerpaia cBepTku. llepena-
touHble QyHKIMH. YacToTHBIE XapakTepucTuku (AUX, OUX, ADYX, JIAUX, JIOYX).
6.3. TunoBble TUHEHHBIE 3BEHbs (YCHIIMTENBHOE, MHTETPHUPYIOIIEE, alepuoIuuecKoe, Koueda-
TenpHOe, auddepeHnupyromee, 3ana3abBaHus). ANMPOKCHUMAIUS peaJbHbIX O00OBEKTOB THUIIO-
BBIMHU 3BEHBbSIMHU. Buzpl coennHennii 38eHbeB. OnpeencHue nepeiaTouHbiX QyHKIMNA CHCTEMbI



U e€ XapaKTEepPHUCTHK IO MEPeJaTOYHbIM (YHKIHAM M XapaKTEPUCTUKAaM 3BEHBEB BXOJIINX B
cucTeMy. DKBUBAJICHTHbIE TPE0OPa30BaHUS CTPYKTYPHBIX CXEM.

6.4. YcroiiunBoCTh JUHEMHBIX cucTeM. OmnpeneneHne yCTONYUBOCTH JUHAMHUYECKON CHUCTEMBI.
HeoGxonnMmele u 1ocTaToyHble YCIOBUS. ANredpandeckue M 4YaCTOTHbIE KPUTEPUHM yCTOHYHBO-
ctu (Paycca, I'ypBunia, MuxaitnoBa, Haiiksucra). OnpeneneHie yCTOMYUBOCTH 0 JOTapupMu-
YeCKHM YacTOTHBIM XapakTepuctukam. Onpezaenenue obnacteit ycroitunBoctu /I-pazbuenue mo
OJIHOMY U JIByM IapaMeTpam. 3amnachl yCTOHUYHUBOCTH. Y CTOMYMBOCTDH CUCTEM C 3al1a3/[bIBAHUEM.
6.5. KauecTBo mepexoanbIx mporeccoB. [locTpoeHne nepexoqHbIX MpoIeccoB (aHAIUTHUECKOE,
[0 XapaKTepUCTUKaM cucTteMbl). [IpsiMble 1 KOCBEHHBIE NTOKA3aTEIN KauyecTBa MEPEXOIHBIX MPO-
neccos. MHTerpanbHbie kputepun kadectBa. CTaTU4eCKUE U aCTAaTUYECKUE CUCTEMBl. TOYHOCTH
yrpaBiIeHus, KOOPPHUIUEHTH OMMOOK. AHaIM3 KayecTBa 1O YACTOTHBIM XapaKTePUCTHKAM
3aMKHYTOH CHCTEMBI.

7. OcHOBBI 00pa0OTKHN U3MepeHu i
7.1 IlocTaHOBKA 33291 MaTeMaTHYECKOW 00pa0OTKU pe3yIbTaTOB U3MepeHuil. OCHOBBI TEOPHH
BEPOSTHOCTH U OIMOOK m3MepeHuil. Kinaccudukanus ommbox m3mepenuit. [lapamerps HOp-
MaJIbHOTO 3aKOHA pacrpeesieHus] OImO0K n3MepeHnii. CpeTHeKBapaTHUECKUE OMIMOKH H3Me-
PEHHOM BeMYMHBI U QYHKIMHY U3MEPEHHON BETHMUMHBI. AOCONIOTHBIE U OTHOCUTENIbHBIE OIINO-
ku. [IpsiMble M KOCBEHHBbIE MU3MEpEHUs. PaBHOTOUHbIE U HEpaBHOTOYHbIE U3MepeHus. [lonarue
Beca. BeruncieHnue BecoB QyHKITHIA.
7.2. MaTtemarndeckass 00pabOTKa MHOTOKPATHBIX PAaBHOTOYHBIX W3MEPEHUH OJHOW BEITMYHHBL
OreHKa TOYHOCTH 110 Pa3HOCTSIM JIBOMHBIX PABHOTOYHBIX U3MEPEHHH.
7.3. MatemaTtnueckast 00pad0TKa MHOTOKpPaTHBIX HEPABHOTOYHBIX U3MEPEHUN OJTHOM BEJIUYUHBI.
OrieHKa TOYHOCTH 110 Pa3HOCTSIM JIBOMHBIX HEPAaBHOTOUYHBIX U3MEPEHUH.
7.4. KocBenHble HabOmoaeHUs U ux obpadotka. [IpuHuun HauMeHnpux kBajapatos. Llens u no-
CTaHOBKA 3aJl1a4M YpaBHHUBaHUs. YpaBHEHMs MOINPaBOK. BbIBO HOpMaNbHBIX ypaBHEeHHH. Peme-
HUE CUCTEMBI HOPMAJIbHBIX ypaBHEHUI. Anroput™ 'aycca. KOHTposbHBIE BBIUNCIEHUS IIPU pe-
IIEHUH YPABHEHUH MTONPaBOK.
7.5. OneHKka TOYHOCTH MPH KOCBEHHBIX M3MepeHUAX. BecoBbie k03(pPULIIMEHTHI U UX BBHIYMCIIE-
HUS B 0o0IIEH cXxeMe pelIeHUs: HOPMallbHbIX ypaBHEHUN. Bbruncienue BeCOBbIX KO PHUINEHTOB
no meroxay ['anzena. OueHka TOYHOCTH (YHKIMH YPaBHOBEIICHHBIX BEJIMYUH MPH MOMOIIHU Be-
COBBIX KOA(D(PHUITUEHTOB.

Jlureparypa

1. Marematnueckuii ananmu3 [Tekct] : yueOHuK : [mo crenmanmbHOCTAM '"Martemartuka',
"ITpuknannas maremaruka" u "Mudpopmaruka"] : B 2 u. / B. A. Unwun, B. A. CanoBHu-
yuid, ba. X. Cennos ; nox pen. A. H. Tuxonosa ; Mock. roc. yH-T um. M. B. JlomoHnoco-
Ba. - 3-¢ u3., nepepad. u pon. - M. : [Ipocnekr [u ap.], 2006 - . - (Knaccuueckuii yHU-
BepcuTeTckuit yueonuk). Y. 1. - 2006. - 660 c. — 3 7k3.

2. Maremarndeckuii ananu3 [Tekct] : y4eOHUK : [mo crenuanbHOCTSIM "MaremaTtuka',
"IIpuknaguas matematuka" u "Madopmaruka"] : B 2 u. / B. A. Unbun, B. A. CagoBHu-
yuit, bi. X. Cennos ; mox pea. A. H. Tuxonosa ; Mock. roc. yH-T uM. M. B. JlomoHoco-
Ba. - 3-¢ u3., mepepad. u gom. - M. : [Ipocnekr [u ap.], 2007 - . - (Knaccuueckuii yHH-
BepcuTeTckuid yuebnuk). Y. 2. - 2006. - 357 c. - 3 7k3.

3. Beicmias matematuka [Tekcr] : yueOnuk : [mst By3oB] / B. A. Uneun, A. B. Kypkuna ;
Mock. roc. yu-T uM. M. B. JlomoHocoBa. - 2-¢ u3f., nepepad. u gomn. - M. : Ilpocmexr,
2006. - 592 c. — 1 k3.

4. YucneHHele MeTOABI B ipuMepax u 3agadax [Tekcr] : [yue6. mocobue] / B. U. Kupees, A.
B. IlanTenees. - 2-e usn., crep. - M. : Boicur. mik., 2006. - 480 c. — 1 3k3.

5. BBoxHbIC NeKIUU MO YUCIEHHBIM MeTtofaMm [Tekcr] : [yueb. mocobue st By30B MO Ha-
npasieHuto 510200 - "Tlpukmamnas maremMatuka u WH(OpMaTHKA" M CIEIHMAIBHOCTH



10.

010200 - "Tpuxnagaas matematuka u uapopmaruka"] / 1. I1. Koctomapos, A. I1. ®a-
Bopckuii ; [Mock. roc. yH-T uM. M. B. Jlomonocosa |]. - M.: Jloroc, 2006. - 184 c. — 10
IK3.

Teopust aBTOMaTHueckoro peryiupoBanus [Tekct] :[yue0. mocobue s By30B IO Ha-
npasiienuto "Asromarmzanus u ymp."] / A. C. Boctpukos, I'. A. ®paniy3osa. - 2-e u3.,
crep. - M. : Beicm. k., 2006. - 365 c. — 1 3k3.

[IpakTrkym 1o Teopuu aBTOMaTudeckoro ymnpasienus [Tekcr] : [yue6. mocobue ais By-
30B 10 HampasieHuto moarot. 550200, 651900 "Asromaruzanus u ynp."] / JI. JI. IleB3-
Hep. - M. : Beicur. mik., 2006. - 590 c. — 11 k3.

Teopus usmepenuit [Tekcer] : [yueb. mocobue mo crenuanbHocTH "[Ipudopoctpoenue” /
T. . Mypamkuna u ap.]. - M. : Beicmr. mik., 2007. - 151 ¢. — 2 3k3.

OO6mas Teopus usmepenuii [Tekct] : [yde6. mocobue A By30B IO HampaBICHUIO
653800 - "Cranmaprusanus, ceprudukamus u merponorus'] / C. C. Aaupidepos, b. W.
['ony6s ; mon pen. H. H. EBtuxuesa. - M. : I'opsuas nunus - Tenekom, 2007. - 176 ¢. — 3
IK3.

Metozab! 00pabOTKM MHOTOMEPHBIX JITaHHBIX M BpeMEHHbIX psaoB [Tekcr] : [ans Hanpas-
nenuns 230100 (654600) "Uudpopmarnka u Beramci. Texauka'] / A. A. bonsmakos, P. H.
Kapumos. - M. : T'opsuas nunus - Tenekom, 2007. - 520 c.- 1 3k3.



