MIWHHCTEPCTBO OBPA30BAHWS 1 HAVKY POCCUICKOM ®EEPALIAN
@®ENEPAJIBHOE I'OCY JAPCTBEHHOE BIO/DKETHOE OBPA30OBATEJIBHOE
YYPEXJIEHME BBICHIEI'O ITPO®ECCHOHAJIBHOI'O OBFPA30OBAHMA

TOMCKHII TOCYTAPCTBEHHBIN NNEJATOTMYECKHA YHUBEPCUTET
(ITIIY)

PABOYAS ITIPOTPAMMA YYEFHOU JANCIIAIIJIINHBI
5.1.10 TEOPHUA HTHO®OPMAIIMOHHBIX IMTPOIIECCOB 1 CUCTEM

TPYAOEMKOCTD (B 3BAYETHBIX EJUHHUIIAX) 6

Hanpagienane moarorosku 09.03.02 - MudopManuoHHEIE CHCTEMBI M TEXHOJIOTHA

ITpodunr moarorokn MHbopMAIMOHHEIE TEXHOIOIWH B 06pa30BaHAH, HHGOPMAIIMOHHEIE CHC-
TEMBI X TEXHOJIOTUU B OM3HECE

Kpanupukamus (cTenens) BHIIYCKHHKA OakagaBp

®opma o0ydeHHs OYHAs




1. ey n3yyenns yueOHOH AHCIHILIHHDI.

Hacrosamas nporpamma no mucnumummae "Teopus #HGOpMaHOHHBIX IPOLUECCOB U CHCTEM"
IpeHa3sHaYeHa Jjid IOArOTOBKH OakanaBpoB 1o HampasieHuIO ''MHopManHoHHbIE CHCTEMbBI H
TEXHOJIOTHH'' B COOTBETCTBHH C TpeOOBaHMIMY, OTPKEHHBIMY B (eepaIbHOM I'OCYIapPCTBEHHOM
00pa3oBaTeIbHOM CTaHJAPTE AJII STOTO HAIPABIICHHMS.

Llens npemogaBanus IUCHUIUIMHB “Teopuss HHOOPMAIMOHHBIX IIPOIECCOB M CHCTEM”
3aKJIFOYAETCA B O3HAKOMIICHHH CTYINCHTOB C OCHOBHBIMH TEOPETHYCCKUMH, METOAMYECKAMH H
TEXHOJIOTHICCKUMH IIPUHIMIIAMA H METONaMH IIOCTPOEHUS HH(POPMAIMOHHBIX CHCTEM, OCBOCHHH
00ImUX NPHHIKIOB PabOTHl M IOTYyYECHHH HPAKTHYECKHX HABHIKOB CO3JAHHS M HCIOIH30BAHUS
COBPEMEHHBIX HH()OPMAIMOHHBIX CHCTEM IJIs PelleHus IPUKIAIHBIX 3a1a4.

3anauaMy H3y4eHHUs TUCIHIUIAHEI SBISIOTCS: OCBOEHHE Pa3IMYHEIX CIOCOOOB OMMCaHHA, Ga-
30BBIX IPHHIUIIOB U METOMOB IOCTPOEHMS MH(POPMAIMOHHEIX CHCTEM; (GOopMHUpOBaHHE 6a30BOI0
NPECTABICHUS, IEPBUYHBIC 3HAHMS, YMEHHA M HABBIKM CTYIEHTOB IT0 CHCTEMHOMY aHAIH3Y Kak
Hay9IHOH H MPUKIIAJHON AMCIUIUIMHEL, JOCTATOYHbIC M NalbHEHINEero MpoaoDKeHHs 06pa3oBa-
HUS A caMOOOpa3oBaHMsA HMX B OOJACTH BBIYHCIHATENHHOW TEXHHKA U UHGOPMAHOHHBIX CHCTEM
Pa3IMYHOrO Ha3HAYCHHUS; JaTh CTYAECHTaM 3HAHUS I10 METOOJIOTHH CHCTEMHOI'O IIOAX0/1a ¥ HABEIKH
IPUMCHEHHS CUCTEMHBIX IIPEACTaBICHUH NIPH PEIIEHUHN 3a/1a9 aHaIi3a ¥ CHHTE3a pa3HO0Opas3HEIX,
B TOM 4HCJI€, OOJIBIIUX CHCTEM.

2. Mecto y4eOHOH AMCHMILUIAHBI B CTPYKType 00pa3oBaTebHON HpO-

rpaMMbl.
Jucuunmana "Teopus MHGOPMAIOHHBIX POLECCOB M CHCTEM" BXOIUT B 0a30BYIO 9acTh
61oka 1, n3ygaercs B 7 cemecTpe.

Jlist ocBoenus mucHMILTMHESL "Teopus HHGOPMAIMOHHBIX IIPOIECCOB H CHCTEM" CTYHEHTHI
HCIIONIb3YIOT 3HAHUS, YMEHHS, HABBIKH, CIIOCOOBI IESATENHFHOCTH ¥ YCTAHOBKH, IOJNyYEHHBIE H
chOpMHUPOBaHHEIE B XOAE H3YYCHHS IUCLMIUIAH: HHPOPMATHKA, MATEMATHYCCKUM aHAIN3, TEXHO-
JIOTHH NIPOrPaMMHPOBAHUS, TEXHOJIOIHH 00paboTKH MH(DOpPMaNUy, aIropuT™MBl B CTPYKTYpPHI JaH-
HBIX.

3. Ilepe4yens nJIaHAPyeMBIX Pe3yJbTATOB 00y4YeHHs 10 JUCIHUIIHHE, CO-

OTHECCHHBIX C IVIAHUPYEMbIMH pe3yjdbTaTaMH OCBOCHHSA OI1.
IIponiecc ocBoenns yueOHOM quCHUAIUIHHEEL "Teoprs HHPOPMAIMOHHEIX IPOIECCOB H CHCTEM"
HanpasJieH Ha GOPMHUPOBAHUE CICAYIOMXX KOMIETEHITHI:

BJIaJICHHE IHAPOKOH 0OImeH moAroToBKoM (0a30BBIMHM 3HAHWSAMME) IS PELICHHS IIPaKTHUe-
CKHUX 3a/1a4 B 00;1aCTH HHOPMAIMOHHBIX CHCTeM | TexHojormii (OIIK-1);

CIIOCOOHOCTE IMOIEPKUBATE PAOOTOCIIOCOGHOCTS HH(GOPMAIMOHHEIX CHCTEM H TEXHOJIOTHIA
B 33JIaHHBIX QYHKIMOHAILHBIX XapaKTePHCTHKAX U COOTBETCTBUM KpuTepusaM kadectsa (ITK-30);

CIOCOOHOCTH ObecTearBaTh 6€30MacHOCTh U IENOCTHOCTE JAHHBIX HH(POPMAIMOHHBIX CHC-
TeM U TexHomorui (IIK-31);

B pesynbrare M3ydeHMs NHCHUILTHHED «Teopus HHPOPMAIMOHHEIX MPOLECCOB M CHCTEM
CTYIEHTHI OyIYT o6nadame cnocobHOCHbIO:

— K CaMOPa3BUTHIO, IIOBBIIIEHUIO CBOEH KBATH(HUKAIUN U MacCTEPCTBA;

— COBEPIICHCTBOBATh W Ppa3BUBATh CBOH OOIIEHMHTEIUIEKTYaJBHBIA M OOIIEKYJIbTYpPHBIH
YPOBHH;

— HCIIOTIE30BaTh 3HAHUE COBPEMCHHBIX HpO6JIeM HayKu H 06pa3013aHIm OpH PEIOCHUHN
OGp&SOBﬁTCJ’IBHHX u HpO(beCCI/IOHaIIBHBIX 3aaaq;



— IPEACTaBILITh IOXyYeHHBIE 3KCIIEPUMEHTANbHEIE JaHHBIE B BHIE OTYETOB, TpaduKoB U
T.I.;

— BIIAJIETh KOMIIBFOTEPHBIME TEXHOJIOTHUSAMHU 00pabOTKH SKCIIEPAMEHTAINBHBIX TAHHBIX;

— ONPEETAT X aHAIM3UPOBATH IPOOIEMB], INIAHUPOBATh CTPATETHIO UX PEIICHUS,

— OCYIIECTBIATE, NPOQECCHOHATPHOE M JIMYHOCTHOE CcaMoo0pa3oBaHHe, IPOEKTHPOBATH
JanbHEHIuE 00pa3oBaTeNbHbIA MapmpyT U IPOQEeCCHOHATBHYIO Kaphepy.

Hmers npeacrasiieHue:

— 00 OCHOBHBIX IOHSTHSIX TEOPUH HHGOPMAIIMOHHEIX MIPOIIECCOB U CHCTEM;
— 00 OCHOBHBIX METOJaX OIMCAHWs HHPOPMAIIMOHHBIX CHCTEM;

— 0 IPHHIUNAX HHYOPMAIIMOHHEBIX IPOIIECCOB;

— 0 BO3MOXXHOCTH HCIIOJIb30BaHHU OOIEH TEOPHH CUCTEM B IPAKTHKE MPOSKTHPOBAHUS HH-
(hOpPMAITHOHHEBIX CHCTEM.

3HaTh:

— OCHOBHBIE ITOHSTHS TEPMUHOJIOTHY TEOPHUH CHCTEM;

— IIPUHIUATIBI CHCTEMHOTI'O ITOAX04a U CHCTEMHOI'O aHaJIu3a,
— Ka49€CTBCHHEBIC U KOJIMYCCTBCHHBIC METOABI OIITUCAaHUI I/IH(l)OpMaI.[I/IOHHBD( CHCTEM,

— IIPUHITUAIIBI OITHCaHHsI MoJenek I/IH(bOpMaIII/IOHHBIX CUCTEM, CHHTE3a H JCKOMIIO3HIITNH WH-
(bOpMaIII/IOHHBIX CUCTEM,

— IIPUHIUATIILI IIOCTPOCHHUA U HMCIIOJIB30BaHUA I/IH(I)OpMaL[I/IOHHB]X MozeiIeH IIPUHATHA peHIc-

YMmern:

— IIPOCKTUPOBATh U CO3IaBaTh MOJCIIN HpeI[MGTHOi;I obactu u I/IC, HCIIOJIB3Yys TECOPETHYIC-
CKHE OCHOBBI I/IH(i)OpMaIII/IOHHLIX IIpoOIECCOB H CHCTEM.

HMeTs HABBIKH:
— pa3paboTKH CTPYKTYPHI MOJeNel 1 HH)OPMAIMOHHEIX CACTEM;

— CO31aHus 1 OIICPUPOBAHUA IIPOCTPAHCTBCHHBIMU JaHHBEIMHU.



4. O0mast TPyA0EMKOCTh JUCHUILIAHGI 6 3a9€THHIX eIHHUIl H BHABI Y4e0H0 padoThI

TpynoeMKocTh (B COOTBETCT- 7 ceMecTp (B COOTBETCTBUU C yueb-
Buz yaeGHOM paboTEL BHU C y9e€OHBIM IUTaHOM) (Jac) HBIM IUTaHOM) (9ac)
216 216
AyIUTOpHBIE 3aHATHS 90 90
(B T.4. B uHT/aKT ¢. 10) (8 1.4. B uHT/akT .— 10)
Jexrum 60 60
[IpakTudeckue 3aHATHS 15 15
Cemunapsr
JIabopaTtopHbie paboTEI 15 15
Jlpyrue BHIBI ay AUTOPHBIX paboT
Jpyrue BugsI paboT
CamocrosTenbHas pabora 99 99
Kypcosoii npoekt (pabota)
Pedepar
PacuérHo-rpadugeckre paboTh
@opMEBI TEKYIIIETO0 KOHTPOJISL
@opMBI IPOMEKYTOUHOM aTTECTAIMH B 27 5K3aMeH
COOTBETCTBHH C YICOHBIM IIJIAHOM 27
S. Conep:xanue yae0HO#M MU CHHILTHHLI
5.1. Pazgens! (TeMbI) y4e0HOM U CHUIIHHBI
AynuTOpHBIE YAChI
Camocro-
BCET'O Jlex- | Ilpaktm- | Jlabopa- | B T.u. mHTE- | sATenpHas
Ne | HammenoBanue pasgena 00705 YECKHe TOpHBIE paKTUBHBIE pabora
/i AMCHHUILTHHEL (TeMbI) (cemuHa- | paGoTsI dopMEI (9ac)
pEI) 00yUeHHs
(ae meHee
10%)
1. | OcHOBHBIE 3amauu Teo- 3 5 1 5
PHHU CHCTEM.
2. | Kpatkas ucropudeckas 3 2 1 2
cIpaBKa
3 TepmuHoONMOrHsA TEOPHHM 3 5 1 5
CHCTEM
4. HOH;I}"He uH(pOpMAaIH- 3 5 1 5
OHHOM CHCTEMBI
Hndopmanuonssie ac-
5. | IEeKTHI U3YYEHHS CHUC- 3 2 1 1 2
TEM.
6. | Ionstue uadopmarm- 3 2 1 2




n/m

HaumeHoBaHue pa3aeia
JHUCIHIIINHBI (TeMbI)

AyIlHTOprIe qachl

BCEI'O

Jlek-
ITHHA

IIpakTu-
YecKHe
(cemuHa-

220)

JlaGopa-
TOpHEIE
paboTsI

B 1.4. unTe-
PaKTHUBHEIE
¢dbopMBI
00yueHus
(ue menee
10%)

Camocro-
SITENbHAL
pabota
(gac)

OHHOI'O ITpouecca

CHCTEMHBIN aHaIN3

KavecTBeHHBIE W KOJH-
YECTBEHHBIE METOIBI
onucaHusi uHOpPMAIH-
OHHBIX CHUCTEM.

Kubepnermueckuit mos-
XOJI K OIIMCAHHIO CHCTEM

10.

JvHamuueckoe — ommca-
HUEe HH()OPMALMOHHBIX
CHCTEM

11.

Kanonugeckoe npexn-
CTaBjieHHE HH(OpMAIH-
OHHOM CHCTEMBI

12.

ArperaTHoe ornmcaHue
HUH(OPMALIUOHHBIX CHC-
TeM. OnepaTopsl BXOI0B
Y BBIXOIIOB

13.

Arperar Kak CiyJaiHbIiA
IpoIece

14.

Hudopmanus u ynpas-
JIeHHe

15.

OO6mue MpUHLIKMIIEI MO-
JEJIAPOBaHUS CHCTEM

16.

Monenu uHpOpMAaIHOH-
HBIX CHCTEM

17.

KoncTpynposanue mo-
JeJier JaHHBIX

18.

CHHTE3 U IEKOMIIO3H-
LU MHQOPMALMOHHBIX
CHCTEM

19.

Hndopmanmonnsie Mo-
J€JIY TIPUHSTHS pele-
HUH

20.

Bo3MOXHOCTH HCTIONB-
30BaHUs 00IIe#H Teopuu
CHCTEM B NIPAKTHKE IPO-
EKTHPOBaHUs HHpopMa-
IIHOHHBIX CHCTEM

21.

JlerepMHHHpOBaHHBIE U
CTOXaCTHYECKHE CHCTe-
MBI, CJIOXKHBIE H IIpO-
CTBIE CHCTEMBL.

22.

3aKOHOMEpPHOCTH  HH-
(hOpPMaIMOHHBIX CHCTEM.
3akoH  Heo0XOTUMOro
pazHooOpaszusl.




AynuTopHBIE Yachl

CamocTo-
BCETO Jlex- | Ilpaktm- | JlaGopa- | B T.u. mHTE- | sATenpHas
Ne | HaumenoBanue pasgena 15051 YECKHUE TOPHBIE PaKTHUBHEIE pabora
n/n AUCOANIAHBI (TeMbI) (cemuna- | paGoTHI bopmbI (gac)
PpEBI) 00y4YeHHUs
(ue meHee
10%)

KommyectBennsie MeTo-
IIBI OIMCAHMS CUCTEM.
23. | Hcnons3oBauue 3 2 1 1 4
KOMITBIOTEPHOH areOphl
Maxima.

MoxnenupoBanue cuc-
TeM. Kinaccudukanms
BUJIOB MOJEIMPOBaHUS
CHCTEM.

24.

Hudopmanmonnoe
25. | obecneueHue uadopma- 3 2 1 1 4
IIHOHHBIX CHCTEM

CTpyKTypHBIif CHCTEM-

26. S
HBIH aHaIM3

XapaKTepHUCTHKH Kaye-
cTBa U 3 PeKkTHBHOCTH
MHGOPMALMOHHBIX CHC-
TeM

27

CASE-texHonoruu mpo-
28. | exTMpoBaHMs HH(OPMa- 3 2 1 4
IIMOHHBIX CHCTEM.

Hcnons3oBanus o6mieit
TEOPUH CHCTEM B MIPaK-
29. | THKe POEeKTHPOBAHHMS 3 2 1 1 4
WH(OPMAITOHHBIX CHC-
TeM

Ky3HeHHBIH UK
30. | urbOpPMAIMOHHBIX 3 2 1 4
CHCTEM

Hroro: 90 60 15 15 10/11,1% 99

5.2. Conep:xaHne paznesioB QUCHUILTHHBI

Tema 1. OcHoBHEIE 3aKa4u Teopuu cucTem. OnpeneeHre 0bmen CTPYKTYPBI CHCTEMEI; Op-
TaHU3AIMS B3AUMONIEHCTBHA MEXKTY IIO/ICHCTEMAMH | 3JIEMEHTAME; y9eT BIMSHUS BHENIHEH CPe/IbL;
BBIOOD OLITUMANBHON CTPYKTYPBI CHCTEMBI; BEIOGOP ONTHMATBHEIX AITOPATMOB GYHKIIMOHUPOBAHUS
CHCTEMBL.

Tema 2. KpaTkas ucropuyeckas cpaBka. Bo3HUKHOBEHHE TEOPHH CHCTEM. ®dunocodckoe
pasBuTHE Teopuu cucreM. CucreMorexnuka. Kubepueruka. Passutue cucremuoro anammsa. Mcro-
PHs ¥ OCHOBHEIE HanpasieHus pasputus DVC.

Tema 3. Tepmunonorus Teopun cucrem. ONpenelieHre TOHATHN «CHCTEMay, «HH(pOpMa-
IHEs», KCTPYKTypa». Bumsl u GopMEl mpeicTapienus cTpykTyp. BHIBI cOCTOSHUIA.

Tema 4. IlonsiTue urpopmanuonHoil cucremsl. VHMOPMAITHOHHEIE pecypchl cucTeMsL. Oc-
HOBHBIC BUBI ¥ (OPMEI HHPOPMAITHOHHOTO obecneueHus. VIHGOPMAITHOHHEIE CHCTEMEL: [IOHSTHE,
pa3palboTka, nepcreKTHBEL. KoMImoHeHTsI HH(pOpMannoHHO# cucTeMbl THIIB MHMDOPMAIMOHHEIX
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CHCTEM B OpraHu3anud. BsauMocBsa3u cpemu MHGOpPMANKOHHBIX cHcTeM. JKu3nerusni muxn UC.
S dextusnocts DUC.

Tema 5. Undopmanuonnbie acneKThI H3y9eHHs cHCTeM. DHTpomus. KommaecTso uadop-
ManuH. MaTeMaTH4ecKue CXeMBl JUIS ONHCAHHS 3JIEMEHTOB HHGMOPMAIHOHHBIX CHCTEM: GYJIEBEI
$yHKIMK, GYHKIMH BEICKA3BIBAHKS, MAPKOBCKHE MPOIECCH, KOHEUHBIC aBTOMATEL, CHCTEMBI MaC-
coBOro obciyxupanus. Madgopmanuonnasii kanan (MK) u HEbOpMAIHOHHAS cHCTEMA (UC). 3ana-
i obobmennoi VIC. Undopmanmonnsii pecype. Curmai, HEbOpMAI. @opMBI aJIeKBaTHOCTH
uapopmanuu. Kavectso mapopmanmu. O6BeKTUBHOCTS HHGOPMAIIHA. SHAHUS — IPOU3BOHAS HH-
dopmarmu.

Tema 6. IlonsiTne madopmanmonHoro mponecea. IIpomeccs: HHQOPMAMOHHOTO 0OMEHa,
PYTHHHOIO W CEMaHTHYECKOTo mpeoOpaszoBaHus MHOpManuy. Pelrenne 3amauum MoIeIHpPOBAHHSA
MH(OPMAIMOHHEIX TIPOIIECCOB B YCIOBUAX OIpPENECHHOCTH ¥ IIPH HAIAIHE CIIly4alHBIX SBIICHHIA.
PacueTHEle, IorMYecKne B SBPACTHYECKAE MPOLENypHI IPeoOpa3oBaHs uHpOop™marun. [Tomyyenue
HOCTOBEPHOH MH(OPMALMK KaK MPONEAypa CHATHS HEONpeIeNeHHOCTH. KpHTepHy NeHHOCTH HH-
bopmanuu.

Tema 7. Cucremuplii ananus. OnpesielleHNe CHCTEMHOTO aHau3a. 1IoHSTHE O METOINKE
cucreMHoro ananmsa. [lonstre cnoxso# cucTeMbl. XapakTepHCTHKA 3aad CHCTEMHOIO aHAH3A.
OcobGennocTH 3a1a4 CHCTEMHOrO aHaIH3a. Pa3BuThe cucTeM MITH npomneccos. IIporaozuposanre u
IUITaHAPOBaHKE. THIOBBIE TOCTAHOBKY 33249 CUCTEMHOTO aHAJIH34.

Tema 8. KagecTBeHHBIE H KOJHYECTBEHHbIE METOIbI OIMHCAHHS HHPOPMAIIHOHHBIX CHC-
TeM. MeTons! Trna Mo3roBo# araki. MeTos! THNa ciieHapueB. MeTos! Tuma JiepeBa neneit. Me-
TOIBI SKCHEPTHBIX OIeHOK. Merox emsdu. Mopdonorumgeckue Meromsr. MeTOMBI CHCTEMHOLO
aHaIK3a. YPOBHM ONMCAHHUS CHCTeM. Bricimue ypoBHM ommcanus cucteM. Husmue YPOBHH OITHCa-
HUS CUCTEM.

Tema 9. KnbepHernueckuii moaxox K OMACAHMIO CHCTEM. VYupaenenne xak mporece. IIpo-
necc ynpasnenus. Cucrema ynpasienus. OCHOBHbIE COCTABISIONIHE YEI0BEIECKOrO ¢axropa. ITo-
KazaTeny KOJMYECTBEHHOH OLCHKH IPOSBJICHHH JelI0BedecKoro hakTopa.

Tema 10. lanamMadeckoe onucanne HAHGOPMALMHOHHBIX CHCTEM. ITpocTpancTBO COCTOSHMIA.
CeMeHCTBO OIIEpaTOPOB MEPEXONOB U BEIXOJIOB JETEPMUHUPOBAHHOW CUCTEMEI O€3 IocieneicTrs. Jle-
TCPMUHMPOBAHHBIE CHCTEMBI 0€3 MOCIENEHCTBIA ¢ BXOXHBIME CHTHATIAMHA IBYX KIIACCOB. Jerepmumm-
POBAHHBIE CUCTEMBI C IOCIeAeHACTBIEM. CTOXaCTHYECKUE CHCTEMEL

Tema 11. Kamonmdeckoe npejcrapienne HHDOPMALHOHHON cHcTeMbl. KaHOHMIECKas
(hopma IpeACTaBIEHNS MO KaK CHCTeMa KIacCH(HKAIIA COOTHOIIEHHUH, 00pa3yromux MaTe-
MaTH9ECKYIO MOJETb, H MIEPEMEHHBIX, KOTOPBIE BXOIAT B COOTHOIEHHS. OCHOBHBIE IIOHSITHS TEO-
PHH CHCTEM Ha TEOPETHKO-MHOXECTBEHHOM YPOBHE H B3AHMOCBSI3H MEK/Ty HAMI.

Tema 12. ArperatHoe onucanne HHGOPMAIHOHHBIX CHCTEM; OnepaTops! BX0A0B H BbI-
xoztoB. [loHsTHe «arperar» B Teopuu cucteM. OTepaTOPHI BEIXOIOB U mepexonoB arperara. Kycou-
HO-HEIPEPLIBHBIC M KYyCOYHO-THMHEHHBIC arperarbl. BHIEI cBs3eif MeXIDy arperaTaMm CHCTEMEL
IIpuHIyn MAHAMATEHOCTY HHQOPMANHORHEIX CBsA3eH arperaros. OrnepaTopbl BBEIXOJOB M IEPEXO0-
HoB arperara. Kycouno-HenpeprisaEle arperarsl. KycodHo-TuHeHHEIE arperaTsL.

Tema 13. ArperaT kak cJay4aiinbiii nponecec Marematadeckas Mozens. HeaBTOHOMEEIH ar-
perar. VicxonHble NaHHbIE JUTA ONECaHus GYHKIMOHMPOBAHKS arperara. BEXOTHbIE COOGIIEHIL.
Kycouno-mapkoBckwuii arperar.

Tema 14. MUndopmanns u yupasaenne. IIpomece yIpaBJeHus Kak HHQOPMAIIHOHHEIA IIpO-
nece. Mugopmanys u cuctemsl. Pabota ¢ madopmanmeit. [Iporcxonsmme IIPOLIECCH] ¥ ITOITy9IaeMbIe
pesynbratel. Ciemudrka HHGOPMAHMOHHEIX cucTeM. TexHIUecKoe 06eCIedeHe byskuuit. ABTO-
MaTH4eCKOe ¥ aBTOMAaTH3HPOBAHHOE YIIpaBJICHHE.

Tema 15. O6mmue npuHIANEBI Moaeauposanus cucreM. [lorarue mogemu. CMEBICT U IpHH-
IAIIBI MOIENTMPOBAHHS. BHbI MO/enTelt HE(OPMAITHOHHBIX CHCTEM. Y HABEpCAIbHAS MOIENb.
CrpyxrypHbre Moneny. OyHKIHOHATBHEIE MOJIENH. IloBeeHTecKre MOJEIH. APXUTEKTYPHBIE MO-
JIeITH.



Tema 16. Mogean nadopmManmonnsix cucrem. O6mue cBoiicTBa Mozeeit. Poirs MOJIETH-
POBAHHUS B NEATENBHOCTH YENOBeKa. THIIBI MOZENEH CHCTeM: MOIEeNs " SIUK ", MOJIENb COCTaRa,
MOk CTPYKTYphL. CTPYKTypHAst U QyHKIMOHATIBHAS CXeMbL. DHTPONHS B HHPOPMAIIHOHHEIE Xa-
PaKTEPHCTHKM HCTOYHUKA CoOOIeH . KommdaecTBo U CKOpOCTh mepeaun HHGOPMAITHH: [0 HC-
KPETHOMY U IO HENPEPEIBHOMY KaHasaM. [Iponyckras cnoco6HoCcTs kaHana. Monens pacipese-
JICHHOX WH(OPMAaMOHHOH cucTeMbl. MH(OPMAIHOHHELH TOIX0T K aHaJIM3y CUCTEM.

Tema 17. Koncrpynposanue Mozeieii nanubix. Mepapxus Mozeneit JaHHBIX, YPOBHH IIpen-
CTaB/IeHUs (KOHUENTYaNbHBIA, JTOTHIECKHH, QU3MIECKHH); TOKATbHAS (BHEIIHSIST) MOJIENB; KOMIIO-
3HIMOHHAs MOJCNb JaHHBIX. Pelsamonnas Monens AaHHbIX; ER - Mozens; QyHKIHOHAILHAS MO-
AeNb AHHBIX; MOZENB C Kiaccudukanuedl HEGOPMAHOHHEIX 06bekToB. HopManu3amus KOHIen-
TyaIbHOH MOZENH [NaHHbIX, TapaMETPH3alHs MOJCIU JAHHBIX. ATPETHpOBaHHe OGHEKTOB B Ipen-
METHBIE 0a3bl NaHHBIX. CpaBHEHHE Pa3THIHBIX MOJIENel TAHHBIX KOHIICITYaIbHOTO YPOBHSL.

Tema 18. Cunres u exoMo3nnust AHGOPMANMOHHBIX CHCTeM. AHAIN3 U CHHTE3 B HH-
(hopmManmOHHBIX cHCTeMax. MeTOBI IeKOMITO3HITHE CHcTeM. MOJIENH CHCTeM KaK OCHOBAHMUS Jie-
KOMIIO3UITMH. AJIOPHTMHU3AIHS IPoIecca AeKoMo3uun. [Iponenyps! cHHTe3a HHGOPMAITHOHHEIX
cucreM. PopmynupoBaHUe IPOOIEMEL, BEIBIECHHE TeNielt, opMEpoBaHUe KPHUTEPHEB , TEHEPHUPO-
BaHKE anbTepHATHB. ONpenenenne ONTHMAIBHEIX CTPYKTyp ACY.

Tema 19. UnpopmanuonHbie Moe i IPHHATHS pemennii. OCHOBHEIE TTOHATHS TEOpHH
IIPUHATHS peeHnH. MHbopMauuonnble MOEH IPUHSTHS pemnernit. KpurepraapHbii MeTo, 61-
HapHBbIe OTHOLICHU:, QYHKIHHU BEIOOpa. COBpeMEHHBIE BEIUCIIATEILHbIE METOb] TEOPUHU IIPUHS-
T pemenyil. IIpuHsiTre pemenns B yCIOBHAX HEONPENENIEHHOCTH (METOIBI , CTATHCTHYECKHE Me-
TOZBI , MCTOJIBI HEYETKOM JIOTHKY ). ['pyIIIIOBEIE U 3KCIIEPTHBIC METO B! IPUHSATHS PELICHH.

Tema 20. Bo3MokHOCTH HCIIOIB30BaHES 001l TEOPHH CHCTEM B NPaKTHKE IIPOeKTUPO-
BaHHs HHpOPMANHOHHBIX cucTeM. IIOHITHE 0 IPOEKTHPOBAHME HH(YOPMAMOHHEX cucTeM. M-
IIOIb30BaHHUE TEOPHH CHCTEM B NIPAKTHKE MPOEKTUPOBaHUS HH(PopManuoHHEIX cucteM u ACY. Me-
TOJIBI ¥ TPOIIe{yPbI 000CHOBAHH PEIIECHHMI TP IIPOEKTHPOBAHMNH.

Tema 21. [leTepMHHHPOBAHHBIE H CTOXACTHYECKHE CHCTEMBI, CJI0KHBIC H IPOCTHIE CHC-
Tembl. CTPYKTypHAS CIOKHOCTE. [lHHAMAYECKAs CIIOKHOCTE. B3aMOCBSI3h U B3aMMOCHCTRIE
MEXIy dNIEMEHTaMH B 6ombmoi cucteMe. IToHATHE ClI0XHO#M cucTeMsl. IIpecTaBiIeHne CHCTEME
€€ CEMaHTUYECKOM MOJIENBIO. Y paBHEHHUS HaOIIONEH S M COCTOSHUS CIIOKHOM TUHAMUYECKON CHC-
TEMBI. Y POBHH U BUIBI CHCTEMHOIO aHAIIN3a B CHHTE3A.

Tema 22. 3akoHoMepHOCTH HH(POPMAMOHHBIX CHCTEM. 3aKOH HE0OX0XAMOr0 pa3Ho000-
pa3us. 3aKOHOMEPHOCTH OCYIIECTBEMOCTH U OTEHIMATBHOMN 3} hEKTHBHOCTH CHCTEM. 3aKOHO-
MEPHOCTE HeneobpasoBanus. [lonsTre pasHoobpasus u mpobiema BEIGOPA. IIpuanmn Heobxomu-
MOro pa3Ho00pasus P.Ombu 1 ero poib B 3a/1a9aX YIIpaBIeHHs, UCCIEIOBAHNI 1 oOyueHus. JH-
TponuiHas GpopMymupoBKa npuHuna P.Om6u. Uadopmanpronnas u TePMOTUHAMHYECKAsT SHTPO-
I, UX SAUHCTBO M pa3adue. TepMoauHaMiIecKas SHTPOIHS KaK Mepa JAerpaIallii CTPYKTYP.
HHbopManmoHHas S5HTPONHAS Kak Mepa pecypcoB yipapienns. CHITHe anpHOPHON HeolpeeIeH-
HOCTH KaK OBJajicHue HHpopMarmeit. «I 106aIbHOe COCTOSHIUEY B «TI06aIbHA peaxknus CUcTe-
MBI,

Tema 23. KomdecTBeHHbIE MeTOBI ONACAHAS cucTeM. McmoIb30Banme KOMIILIOTEPHOH
anredpor Maxima. Teopus nenenanpasieHHBIX cucTem. [loHATHE IIPOCTPAHCTBA COCTOSHHI CHC-
TeMbl. [lonsTre nponsBomsmed GyHKIME COCTOSHHS W BBIXOAA CHCTEMBL. XapaKTepUCTUKH YPOB-
Heil abCTPaKTHOTO OIMCAHWS CHCTEM: CHMBOJNMYECKHH KITH JUHTBUCTHYECKUH; TEOPETHKO-
MHO>XECTBCHHBIH; aOCTpaKTHO-aIreOpandecKuii; TONOJIOTHYECKHI; JTOrMKO-MaTeMaTHYECKUH; TeOo-
PETUKO-HHPOPMAIIHOHHBIN; IHHAMIYECKHUIL; OBPUCTHYECKUH. YCIIOBHS YIPABIIEMOCTH CHUCTEMBL.
IlonsaTHE yCTONIUBOCTH B TEOPHH CHCTEM. Y CIIOBHS yCTORYMBOCTH cucTeM 110 Jlarpamxy u Jlamy-
HOBY. OCHOBHBIE 33]1a9H CHHTE3a CTPYKTYPHI CHCTEM YIIPaBIeHHs. VICmomb3oBanue KOMITBIOTEPHOM
anreOpsl Maxima J71s YUCITeHHBIX M AaHATUTHICCKUX BEIYMCIICHMI.

Tema 24. MonemnpoBanue cucrem. Knaccnduxanus Bumon MOJEIHPOBAHUS CHCTEM.
Mmuoroo6pasue 3amaq BoiGopa. KpuTepHanbHbi A3bIK BeIOOpa. Omucanne BHIGOPA Ha S3BIKE GH-
HapHBIX OTHOIIEHHH. BEIOOD B yCIIOBHAX HEOmpeeNeHHOCTH. BEIGOP B YCIOBHSIX CTATHCTHYECKOMN



HEOIIPE/ETICHHOCTH. JIMHAMUYECKOe IPOrpaMMHpPOBAaHHE KaK MHOTOIIArOBEIA HH(POPMAIMOHHBIH
Ipolecc IPUHATHS pelueHni. MomemipoBanre KaK CpenCTBO U3YYEHHMs ITOBEACHHS CIO0KHBIX CHC-
TEM.

Tema 25. Undopmannonnoe obecnedenne HHGpOpMaNHOHHBIX cucTeM. [ToraTHE HHEDOD-
MalHOHHEIX PecypcoB. 3ajauu WH(OPMAIMOHHEIX pecypcoB. CTpyKTypa MHGOPMANMOHHBIX pe-
cypcos. TpeboBaHus K HWHQOPMAITMOHHOMY OOECIEYeHHIO. BHEMAIMMHHOE HH(OPMAIHOHHOE
obecredenue. Kiaccuduramms TeXHIKO-9KOHOMHIYECKOH Knaccubukamuy. KomupoBanue TexHuKo-
SKOHOMHYECKOH HH(popMarmu. YHHQUIMPOBAaHHAS CHCTEMa NOKyMEHTAIUH. BHYTpHMAIIHHHOE
uHpOpManKoHHOE obecniedenye. DKpaHusle GOPMBI TOKyMeHTOB. MHpopManuoHHas 6a3a.

Tema 26. CTpyxkTypHbIii cHcTeMHBIH aHaau3. KiaccHpuKamys CTPYKTYPHBIX METOLOJIO-
rui. MeToonoruy CTpyKTypHOTO CHCTEMHOTO aHalX3a U IpoekTupoBanus SADT, CTpyKTypHOro
cucTeMHoro anamusa I'eiina — Capcona. MEQOpMAaNHOHHO-TOrHYecKas MOMIENs HHBOPMALHOHHOM
cucteMsl. I'padoBas OCHOBa MOMENH TPENCTAaBICHNUS, ONpEIENEHHE CTPYKTYpEL. Mozmeln mpex-
CTaBNICHUS U IPpadpUIeCKUE CPE/ICTBA OMICAHHS PA3IHYHBIX MOJENEH Mpe/ICTaBIeH s HHpOpPMALH-
OHHBIX CHCTEM.

Tema 27. Xapakrepucrukn KadecrBa M 3(¢eKTHBHOCTH HH(POPMAMMOHHBIX CHCTEM.
Ormpenenenve nonsTHit kagecta i b dexTuBHOCTH crcTeM. OCHOBEI TEOPUH mxamupoBanus. Oc-
HOBHBIC BU/IBI IIKA ¥ M3MEPEHAE XapaKTEPUCTUK CHCTEM B PasiIHMYHBIX IKatax. [1opsmok mpose-
ACHUS NIpOLENyphl onenuBanys. [llkana yposued kadecTsa cucteM. Kputepuu kadectsa u 3ddex-
THBHOCTH B YCIIOBUAX OIPE/IETICHHOCTH M CTOXaCTHIeCKoH Heonpenenenroctu. [Ipunmun [Tapero u
MHOXeCTBO I1apeTo. MeTomb! cBOpaYMBaHIs BEKTOPHOTO KPUTEPHS B CKAIISIPHBIHA.

Tema 28. CASE-TexHOJIOTHH NPOEKTHPOBAHHS HH(POPMAHOHHBIX CHCTEM. Xapakrepu-
ctaka cospeMeHHBIX CASE-cpencts. Jloxanprsie cpenctsa. O6sekTHO-opuenTHpoBanHble CASE-
cpezctsa. CpencTsa KOHQHUIypanmoORHOTO yrpasierus. CpeacTsa JokyMeHTHpoBaHmsL. CpecTsa
TECTUPOBaHUS.

Tema 29. Hcnoabzosanus o6meii TeOpUH CHCTeM B NPAKTHKE NPOeKTHPOBAHMS HH(pop-
MalMOHHBIX cHcTeM. JKU3HEHHbIH MK HH(DOPMALMOHHO CHCTEMBL. DTallbl co3aaHns HHYOpMa-
IMOHHBIX cucTeM. Moznenu mporeccos paspaborku. OneHKa i MOJENH BEI60pa HH(GOPMAHOHHEIX
CHCTEM. AyIUT HH)OPMAIIMOHHEIX CHCTEM.

Tema 30. JKusHeHHBII HKI HHGOPMAIMOHHBIX chcTeM. MOJEn XU3HEHHOTO ITHKIA
HH(OPMAMOHHOH crcTeMbl. KackalHas MOZEIs XU3HEHHOTO ITHKIA HHMOPMAHOHHON CHCTEMEL
OcHOBHEI€E 3TallbI Pa3pabOTKH 110 KACKaIHOM MozienH. OCHOBHEIC JOCTOMHCTBA KACKATHOH MOJIEIH.
Henocrarku xackanmmo#t monmemn. CrompaibHas MOIENb >KM3HEHHOTO NHKIA. IIpemMymecTsa
CnupanbHOM Moneny. HegocTaTtku ciupanbHoOi MOIEIH.

5.3. JIabopaTopHbIii HPAKTUKYM

Ne Ne pazpena
n/o0 | ARCHMILIH- HanmenoBanne 1a6opaTopHbIX padoT
HbI
Tewmsr
1 16-17 OcHoBHBIE 33/1a94 TEOPHU UHPOPMAITMOHHBIX CHCTEM.
5 Tema JleTepMUHIPOBaHHEIE B CTOXaCTHYECKHE CHCTEMBI CIIOKHEIE H IIPO-
18-20. CTBIE CUCTEMEL.
Tema
3 2104 3aKOHOMEPHOCTH HH(POPMAIMOHHEIX CHCTEM.
Tema
4 MeTonbl ¥ MOJETH OIUCAHUSI CHCTEM.
25-26.
Tera KommyecTBeHHBIE METOIBI ONIUCAHUS CHCTEM. VCIIOIb30BaHMe
5 2730 KOMITBIOTEPHOH anreOpsl Maxima JJIs 9UCIIEHHBIX M aHATATHYECKAX
’ BEIYHUCIICHHI.




6. YueOHO-MeTOAHYEeCKOE O0ecneUYeHHne CaMOCTOSITe ILHOIM paboThI IO JHC-
IHIIHHE.

6.1. OcHoBHas JHTEpATYpPa N0 JHCHHILIHHE:

1. Cosemos b.A., [lybeneyxuii B.A., IJexanoscxuii B.B., Illexosyos O.H. Teopus nadOpMA-
OHOHHBIX MIPOIECCOB ¥ CUCTEM: YUYeOHHUK LI By30B. — M.: Akanemus, 2010. — 428 c.

2. lBopenxuit, C.U., Mypomues 10.JL., Ilororun B.A., Cxupriamze A.L. MopenupoBanue
CHCTEM: y4eOHHK JUIT By30B. — M.: Akanemus, 2009. — 315 c.

6.2. lonotHATEIbHAS JIATEPATYpA:

3. CoseroB b. 5., Sxosnes C.A. MopenupoBanye cHCTEM: YIeOHUK st BY30B. - U3]1. 5-¢€. —
M.: Beicmas mxoia, 2007. — 342 c.

4. Craxur H.A. KommerotepHas anre6pa Maxima. OcHOBBI paGOTbI ¢ CHCTEMOR aHATHTH-
9EeCKHX (CHMBOJILHBIX) BBIYHUCIICHHUI: yue6HOe mocobue. — Tomck: TITIY, 2010. — 104 c.

6.3. Ilepeyenn pecypcoB HH(POPMAUHOHHO-TEJEKOMMYHHKALMOHHOM CeTH

Hurepuer (nanee- cerb nTepHET), HEOOGXOAMMBIX /ISl OCBOCHHS AHCIHILTHHBL.
Caiit pyccko#i noxanm3anuu mporpammsl Maxima: http:/maxima.sourceforge.net/ru/
Caiit mpemonasatens Kpacosa A.B. (Cu6. rocynapcTBeHHbIH 3JIEKTPOTEXHUYECKAN YHHU-
BEPCUTET). Jucnummaa «Teopus HHPOPMAIMOHHEIX IIPOILIECCOB u CUCTEM»
http://loge.narod.ru/tipis/

6.4. PexomMeHIanmMu Mo HCHO/BL30BAHAI0 HH(POPMAIHOHHBIX TEXHOJIOTHIA,
BKII0Yasi mepevdeHh MpOrpaMMHOro ofecnedendsi 4 HH(POPMAUMOHHBIX CHpa-

BOYHBIX CHCTEM.

KoMIBIOTEpHBIA Kilace ¢ JIOKAIBHOM KOMIIBIOTCPHOM CEThIO M C BBIXOXOM B VHTepHET co
CICIyIOIMM IIPOrpaMMHBIM OOeCIiedeHreM: OIepalMoHHas CHcTeMa Linux, maker Iporpamm
OpenOffice.org, rpaduaeckuii penakrop GIMP. KomnsrotepHas anrebpa Maxima.

7. MeTonu4decKkne peKOMEHAAINH 10 OPraHH3aIUH U3YYeHHUS THCIMIIHHBI

7.1. MeToan4ueckne peKoMeHIANUH ISt CTYIEHTOB:

Ha nexuusix u 1abopaTopHBIX 3aHSTHSX MO PyKOBOACTBOM IIPEIIOABATENS paccMaTpHBarOT-
C3 BOIIPOCKI IPOTpaMMEL KypCa, IPEyCMOTPEHHBIE 00pa3oBaTeIbHEIM cTaHAapToM. CTaHIapT Ipe-
AYCMAaTpHUBACT TAKKE NONOTHUTEIFHOE H3YYCHHE Pa3/IelIOB JUCIUIUIMHEI B BHIE CAMOCTOSTEIHHOM
paboTsL. [lakeT 3a1aumit VL1 CaMOCTOSTENBHON PabOThl, CCHLIKH Ha JUTEPATYPy U CCHUTKH Ha JJIEK-
TPOHHBIE CTpaHHUIE! B VIHTepHETE HEOOXOIMMO B3STh y IpEHofaBaTels B Hauale cemectpa. Heo6-
XOAMMO OTBETCTBCHHO OTHECTHCh K BBIIOJHEHHIO JaGOPAaTOPHBIX pabOT H pa3leloB CaMoOCTOS-
TEIBHON PabOTEL

3a BpeMsl IPOBENIEHHS 3aHSTHI CTYHEHTH! BBIIONHSIOT CAMOCTOSTENBHO JBE IIPAaKTUYECKHE
KOHTPOJBHBIE pabOTEI, TEKCTHI paboT PacIedaTHIBAIOTCS M OTCHUIAIOTCS B 3JIEKTPOHHOM BHJIE TIpe-
I0NIaBATENIO. Pe3ybTaTel KOHTPONBHBIX PAbOT HEMOCPENCTBEHHO YIUTHIBAIOTCS Ha SK3aMEHE.
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8. (I)Ole:-I OI€HOYHBIX CPEACTB AJs NMPOBEACHHS npOMemyTquoii aTTe-
CTalluHu 06yqalomnxcn o JTUMCIHIIJINHE

CamocrosTenbHble pabOTH! BEIIONHIECTCS Ha HOMAIIHEM KOMIBIOTEPE MM B KOMIBIOTEPHOM
KJlacce BO BHeayAUTOpHOE BpeMs. [laker 3amanuit 171 caMOCTOATENBHOM paboThL, CCHUIKH Ha JIHUTe-
paTypy M CCBUIKM Ha 3JIEKTPOHHEBIE CTPaHHMIEI B MHTepHETe HEOOXOAUMO B3STh y IpENoJaBaTells
3apaHee B Hagayle ceMecTpa. J[Ji1 BEIIONHEHHS CaMOCTOSITEIBHON pabaThl Ha JOMAIITHEM KOMIIBIO-
Tepe NOJDKHA OBITh HHCTUIMPOBAHA KOMIBIOTEpHAs IIPOrpaMMa — KOMIIBIOTEpHAsS anredpa
Maxima. Pe3ynbTaTel BEIIONHEHHS CaMOCTOSITENBHBIX PabOT OGOPMIITIOTCS H IPEeIOCTaBISIOTCS
[IPENIOIaBaTeNIO B PACIIEYaTaHHOM H B JIEKTPOHHOM BHJIE.

BapuanTel 3aannii — IByX THIOB: a) ¥ §) — VI KOHTPOJILHOH padoTsr Ne 1.

a) «HapucoBarte rpaduk GpyHKIHH B KOMObIOTEpHOI anredpe Maxima»

>~ 12. y =sin(x)e™"*
x+1 13. y=e* =5
10 2
2. Vy=—7=. 14. y=+4x" -1
(L+x7) cosx
3. y=arctan(2x—2)+4 15. yzrsin_x
4. :%()i—_zz 16. y=x’ctgx
. 1g(x)
5 _10—-2x 17. V=75
' 34+x° *
6 y_\/m 18. y =~/x sin(x)
' 3+x° 19. y=xarctgx+%
7. y=+4-x" .
e 20. y=+2x"+1
8. y=——+x 3x
25 2. Y=E——
9. y=2sin(x)+0.1*sin(10x) (x+2)
10. y =2x+0.1sin(15x) 5 P 4-x
5 ' (3+x)2
1, y=2x4— 2
(+-2) s,y =0’ (x-D)=2.

0) «PemuTH ypaBHEHHE CPEICTBAME KOMIBIOTEPHOMH aareopsr Maxima»

Ha oxHoMm 1 TOoM e pHCyHKE IIOCTPOUTH IpadWKu JBYX GYHKIHH H YOSIUTHCS B TOM, UTO
pelIeHue ypapHenus umeercs. Onpenenurs NpuoIuKeHHbIe 3HAYCHAsT TOYEK NIePecedeHns rpadu-
KOB YHCJIEHHO, ITOJIB3YSICh PHCYHKOM.
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Haiite Gonee TOYHbIE YHMCIEHHBIC 3HAYEHHS TOYEK IIEPECEYEHHMs, HCHONB3YS (YHKIIHIO
find_root(y(x),x,a,b), rie a 1 b — MUHEMAaNTBHAS W MaKCHMATbHAS IPHONIKEHHbIE 3HAYECHHS TOUEK

IepeceYeHus rpaduKoB.

Hatitu 3Ha9eHIS QYHKIMH B TOYKAX IEPECEIECHHS.
PrCyHOK CKOIMpPOBaTh M BCTaBUTH B TEKCT KOHTPOILHOM pabOTHI, 3amMCaTh KOMAHIBI UL
Maxima, ¢ IOMOIIBIO KOTOPBIX OBUTH IOCTPOSHH! QYHKIUK U HaiIeHB! KOOPIMHATEI TOUEK IIepece-

YCHHA.

Htoroserit Pe3yiIbTaT IpEACTABUTH B BUE Ta6J'II/II_[BI BUga:

| N Touxu nepeceuenns

y |

BapuanTsl 3axannit Tuna 6):

3

X
1. arctg(2x)=—.
g(2x) Y.

3

X
2. —=arctg(2x).
= g(2x)

3. V5+x* =2 =arctg(5x).

4. arctg(4x)=~6+x* -3,
5.10In(6x*)=16x-5.

6. arctg(2x)=7+x*> -2

3

X
7. arctg(2x) =—
g(2x) e

8. arctg(2x)=~/5+x* -3,

o 19%73 47

2

10. V6 —x* = arctg(2x)

11. In*(x—2) =3cos(2x +1).

12. arctg(2x)=~4+x* -3

13.4/4—x* = arctg(2x).

14. 5In(5x)=10x-2.
3

p
15. arctg(2x) =—.
5 2(2x) >

16. In*(x—1)=3cos(2x+1).
17. arctg(2x) =~5+x> -2

10x—2
18. ——=4/x |

19. 6In(1+6x)=12x-2
20. arctg(2x)=—
g(2x) 3
21, aretg(2 )
,43—arcg X
22. 5In(5x) =10x—3
23. arctg(2x) x
. arc X)=—,
& 35

24. x* =12x-5

3ajaHus A1 CAMOCTOSATEILHOH KOHTPOIbHOM padoThr Ne2:

a). CxavaiiTe KOMIIBIOTEpHYIO anrebpy Maxima ¢ caiiTa IPOH3BOIHTENS (pycckas Jtoxanu3a-
1A caiira: http://maxima.sourceforge.net/ru/) u ycTaHOBUTE IPOrpaMMy HA JOMAITHEM KOMITHIOTE-
pe. 0). Pemnte nepcoHanbHbIE 3a/1aHus, B3ATHIE Y IPENOIABATENS B HAUANE cemecTpa.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Cosnars Maccus coydaifHEIX gucen pasmepa M Ha M. BelBecTd Ha 3KpaH M PacCUHTATH ompe-
JIEJIATEIb 3TOM MAaTPHIIBL.

Cosnath AByXMEpHBIH MacCHB B3 CIyYaifHBIX duCel pasMepa M Ha M. TIoMeHATs MecTaMH Co-
OTBETCTBYIOIIUE JJIEMEHTHI INIABHON U ITOOOYHOM THaroHaIe.

B nByxMepHOM MaccuBe M3 CIydailHBIX yncen pasMepa M Ha M 3aMeHWUTH CTOJIOEI 72 Ha CTOJN-
Oem m, Tie 1, m CreHepUPOBAHHEIE CIyJaiHbIe YHCIIA.

B crenepuposannoif Matpuue pasmepa M Ha N HaliTH MakCHMATBHBIL U MHHWUMAIBHELA )€~
MEHTEI, BEIBECTH HX MECTOHAXOXICHHE,

Cosnatk AByXMepHBIN MacCHB H3 CIy4aifHBIX Yucen pasmepa M Ha N, B KOTOPOM HEYETHBIE
CTPOKH OTCOPTHPOBATE 110 BO3PACTAHUIO, & YETHBIE [0 YOLIBAHHIO.

CrenepupoBaTh KBa[paTHYIO MAaTpHIly M3 CIydaifHBIX 9mcen pasmepa M Ha M, MOBEpHYTH
Matpully Ha 90 rpaxycoB II0 9aCOBOM CTPEIIKE.

CreHepupoBaTh KBaJpaTHYIO MATpHIy U3 CIydYaifHBIX ducen pasmepa M Ha M, IIOBEPHYTH
MaTpPHIY OTHOCUTEIHHO INIABHOM THArOHAIH.

CreHepupoBaTh KBaJpaTHYIO MATPHIly U3 CIy4aiiHBIX dumcen pasmepa M Ha M, IIOBEPHYTh
MaTPHIy OTHOCUTEIHHO IOOOYHOM MHATOHATIH.

CrenepupoBaTh IByXMepHBIX MaccuB pasmepa N Ha N. Ilepemucars 3TOT MaccHB B CTPOKY IIO
BO3PACTaHUIO.

Cosnars Maccus u3 coydaiiuex @icen ot 1 mo 100 pasmepa M Ha N. IIpubaBuTs K KaXIOMY
SJIEMEHTY YHCJIO 3 ¥ BHEIBECTH CYMMY 3JIEMEHTOB MATPHI[I, HAXOMAIIMNXCSI B HEUETHBIX CTOJIO-
[[aX ¥ MPOU3BEICHHE JIIEMEHTOB, HAXOSINUXCH B YETHBIX CTOJIOMAX.

Co3zpath nByXMepHBIH MaccuB pasmepa M Ha N U3 CIydaiHEIX WHCElN, B KOTOPOM 3JIEMEHTHI B
HEYCTHBIX CTPOKaX OTCOPTHPOBATH IO YOBIBAHMIO, a B YETHBIX II0 BO3pacTaHMIO. BeBecTH Ha
9KpaH CYMMBI 3]IEMEHTOB YETHBIX M HEUETHEIX CTOJIOLOB.

Cosnars Marpuny u3 7 HOMEPOB Telne(OHOB KOMIIBIOTEPHBIX (HPM, IIOCIIE YEro OTCOPTHUPO-
BaTh UX II0 BO3pacTanuto. [loMeHATs mepByro U IOCIEHIOK CTPOKH MecTaMH. CIIOXKUTH HOMe-
pa Tene(oHOB, IONEIUTH Ha UX KOMMYECTBO i BHIBECTH Ha SKPAH MOTYIHBIIHIACS HOMED.

CrenepupoBath MaTpuIy M Ha N CIly4aifHEIX HEOBTOPSIOMUKCS 21eMenToB 0T 0 10 300. Boi-
BECTH HA 5KpaH, OTCOPTHPOBATH IO yOBIBAHHMIO 31eMeHTOB. Jucno M u N creHepHpoBaHHbIE
CIy4JaiiHbIe YHCIIa.

CrenepupoBars Matpuiy N Ha N U3 CIydalfHBIX Ypcel U paccuMTaTh cCpeaHee OTKIIOHEHHE OT
CPEIHEeH BEIUYUHBL, OTAENBHO I TOJOXKHUTEIbHBIX, OTAEIBHO /IS OTPHIATEIBHBIX OTKIOHE-
HUH ¥ 110 a0COFOTHOMY 3HAYEHHIO OTKJIOHEHUH.

Crenepuposars Marpuiy N Ha N H IOCYHTATH CyMMy 3IEMEHTOB IIEPBOTO CTOIONA, YMHOXKEH-
HYIO Ha CyMMY 3JIEMEHTOB IIEPBOM CTPOKH.

YMHOXHTS OIHY MaTpHIly pasMepoM M Ha N Ha Apyryio pasmepoM N Ha M, He npuberas K
CTaHIAPTHBIM NPOLEAYPaM H () YHKIHSIM.

B crenepuposarHOM JBYXMEPHOM MaccuBe pasmepa M Ha N U3 CIIyYaiHBIX 9HCeN HY’XKHO TIO-
MEHATb MECTaMH J(Ba 3JIEMEHTA, KOOPIAUHATAMHA KOTOPHIX SBILIIOTCS CTCHEPUPOBAHHEIE CIIy-
YaiHEIE 9UCIa.

B crenepupoBaHHOM AByXMepHOM MaccuBe pa3smepa M ua N, rne M u N CrE€HEPUPOBAHHBIC
CIy4YadHBIE YHCla, HAHTH MaKCHMAJIbHBIH U MHUHMMAJILHBIH 3JIEMEHTHI, BEIBECTH UX MECTOHA-
xoxeHue. [locunTaTh CpeHIO BEIUYMHY H CYMMY BCEX 3JIEMEHTOB MACCHBA.

CrenepupoBath MaTpuiy M>5 Ha N>5 u3 ciydaiiHbIX uucen. [IoMeHATE BTOPYIO CTPOKY H IISI-
TBIH CTONOCL MECTaMH, MOCJIE Yero HONENHUTh STy MATPHIly HA CTeHepPHPOBAHHOE ClIy4daiiHOe
9HCIIO He paBHOE 0 M pacCuMTaTh CyMMY DJIEMEHTOB MATPHUIEI, HAXOISIIAXCS B YETHBIX CTONO-
ax.
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20.

21.

22.

23.

24.

25

26.

27.

28.

29,

30.

31.

32.

33.

OcyImecTBATS CIIOXEHHE BYX CIyYaifHBIX MaTpHLI, HE [OJIB3YACH CTAHNAPTHEIME IPOLELYpa-
MH.

BBecTr 1Be CTPOKH YHCEN M COCYHUTATH, CKOJBKO MOBTOPSIOIIMXCSA SJIEMEHTOB HAXOIUTCS B
KaXJI0H CTPOKE 10 OTIAENBHOCTH M CKOJIBKO TaKUX 3JIEMEHTOB B 3THX JBYX CTPOKAX.

CrenepupoBars Matpuiy M Ha M. Co3nath BEKTOP, COCTOSIIHI U3 3TeMEHTOB IIABHOMN IHAro-
HaJIH.

Coznars nByXMEpHBI MaccuB pasmepa M Ha M (tme M HewerHoe YUCII0). 3HAYCHHIO IIEH-
TPaJIBHOTO 3JIEMEHTA IPACBOUTE 3HadeHue 0. OTCOPTHPOBATH IIIABHYIO ¥ MOGOYHYIO [HATOHA-
JI¥ IO BO3PACTaHHIO K KPasM OT NEHTPAILHOIO 3IEMEHTA, HaXOIIEroCs Ha IEPECEUeHIH STHX
IuaroHase#. Yucno M creHeprupoBaHHOE CIydaiiHOE YHCIIO.

Cosnars 1ByXMepHBIH MaccuB pasmepa M Ha M. BEMUCIHTE ONpeeiHTeNs, MOCIE Yer0 IpH-
0aBUTB €ro K CyMMe BCEX IIEMEHTOB MACCHBA. BBIBECTH HA SKpaH HCXONHBIA MAacCHB U OTBET,
HOJIyIUBIIMHACS MTOCHIE apH(QMETHYECKHIX ONEpariyi.

CreHepupOBaTh YeTHIpE IBYXMEPHBIX MACCHBA U OTCOPTHPOBATH HX IO BO3PACTAHUIO BEJTHYIH-
HBI OIIPEIeNINTENs. BEIBECTH Ha 3KpaH B OPSIIKE COPTHPOBKL.

COSI[aTL KBaIIpaTHHﬁ I[BYXMepHBH\/’I MaCCHB BBIYHCIIUTE €r0 OIIPEACIHUTEID. PaS,I{eJII/ITB €ro
J3JICMEHTHI Ha CPEIHEC 3HAYCHUE 110 BCEMY MAaCCHBY, I CHOBA BBIYHCIUTE OIPENETIUTEND.

CreneprpoBaTh JIByXMEPHBIN MACCHB U3 OTPHIATEIHLHEIX 31eMeHTOB. COCUHTATS CyMMY 3Jie-
MEHTOB ITIABHOM JHAroHANH, YMHOKEHHYIO Ha CyMMY DJIEMEHTOB MOGOYHOM NHArOHAIH, HC-
KIIXO9as 3JIEMEHT IIEPECEUCHHUS TUAarOHaIeH.
CrenepupoBars Maccus pasmepom M ma M (rae 10<M<20) u3 uncen ot 0 g0 15. CocunTarts
KOJIIECTBO IIOBTOPEHU KaXKIOTO CHMBOJIA.

Cosnate MaccuB pasmepom M Ha M, rae M HedeTHOE YHCIIO H 3aHOJHATH ero CIENYIOIUM 00-
pasoM: OT JIEBOTO BEPXHETO yITIa K IIPAaBOMY HYDKHEMY YTIIy TakK, YTOOBI IEPBBIM 3JIEMEHT OBLT
CIly9alHBIM YHCIIOM, & IOCIENYIONHE NOIyJalich B pe3yIbTaTe IpHOaBiernus | k [IpENbIAY-
IIEMY JIEMEHTY.

Cosnats MaccuB G crydaifHEIX umcen pasMepa M Ha M. CdopmupoBaTh MaccuB F, HEYETHBIE U
9ETHBIE CTPOKH KOTOPOI'o OYIyT COCTOSITE U3 JIEMEHTOB JUaroHaiei maccusa G.

Cosnats maccuB pasmepoM M Ha N U 3alI0JHATE €r0 IPOCTEIMHA YHCJIaMH, T.€. YUCIIaMH, KOTO-
pBIe OeNATCs TOIBKO Ha 1 1 Ha cebs.

Co3nath BEKTOp M3 CIydYaiiHBIX 4HCEN. PaccumTarh CKONBKO 3JIEMEHTOB GOJbBIIE M CKOMBKO
MEHBIIIE CTEHEPHPOBAHHOTO CIIyYaiHOrO YHCIIA.

Cozpate MaccuB G ciy4aiiHBIX gncen pasMepa M ra M. Y IamiTh B3 Hero CTPOKY, HOMED KO-
TOPOH IPE/CTaBJIAET COOOH CreHePUPOBAHHOE CIIyJaifHOE YrCIo. BrBecTH pe3yapTar.

HepequL BOIIPOCOB OJIA IIOATOTOBKH K IK3aMeHy:

1. ®eroNOrIUECKHiA MOAXOM K H3YUESHHIO CHCTEM.

2. Teopus neneHanpapIeHHBIX CHCTEM.

3. OOIIHOCT CHTYAIIMOHHOTO YIPABIEHHS ¥ CHTYAIOHHOTO MOJEIUPOBAHHUS.

4. Kimaccuguxarnus MeTon0B GopMaIH30BAHHOTO OMMCAHHUS CHCTEM.

. OCHOBHBIE IOI0KEHUS MeTo4a KOJUIEKTUBHOM TCHEpaATuHu HICH.

; MCTOI[ OKCIIEPTHBIX OLICHOK.

. Beicimme u Huzmue YPOBHH OITMCAaHUSA CHCTEM.

9 praBHeHI/IC KaK IIporecc.

5
6
7. ConeprkaHre METOJUKY CHCTEMHOTO aHAIH34.
8
9
1

0. Dtans! ynpasnenus.
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22
23,
24.
25.
26.
27.
28.
29.
30.
31.

Knaccuduxarys BUI0OB MOCTMPOBAHHUS CHCTEM.

[TonsiTre BpeMeHHOH U QYHKIIHOHATEHOM CHCTEM.
KubepneTnueckoe onpezeeHue BXOAHIM U BEIXOIHBIM CHTHAIAM CHCTEMBI.
«I'mo6ansHOE COCTOSHMEY U «TIIO0ANBHAS PEAKIIHSI CHCTEMBIY.
ITonATHE IPOCTPAHCTBA COCTOSHUM CHCTEMBL.

Onpenenenune arperata B TEOPUH CHCTEM.

Knaccudukanus cTpyKTypsl CUCTEM yIIPaBIeHHUS.

ITonarre mpousBosIIed QYHKIMH COCTOSHISA ¥ BEIXOA CHCTEMBL

I IpUYMHHOCTE, HEYTIPEKTAEMOCTD | MPENOIPENETICHHOCTD CHCTEMEL
Kanonuueckoe npecraBieHye CHCTEMEL

YcnoBus yIpaBIseMOCTH CHCTEMEL

Ycnosus ycrodumBoCcTH crcTeM 110 Jlarpamky u JIsmyHOBY.
[TorsATHE YCTOMYIUBOCTH B TEOPHM CHCTEM.

OCHOBHBIE 3a/1a9K CHHTE3a CTPYKTYPBI CHCTEM YIIPABIICHHUSL.
®@opManbHOE OIHCaHue HHPOPMAHOHHEBIX CHCTEM.
WepapXuyecKuii IPUHIAIT YIIPaBIEHHSL.

CBolicTBa MEOTOYPOBHEBOM HEpapXHIeCKOl CTPYKTYPHL.

Bune! ynpaBnenus ciioxHoM cucTEMO}H.

CyIMHOCTb NPUHATHS PENICHHIT B YCIOBHSX OIPENETeHHOCTH H PUCKA.
CyIHOCTE IPHHATHS PEIICHH B YCIOBUAX HEONPENETCHHOCTH.
KpuTtepmit onTEMansHOCTH BEIGOpA pEIIEHHIH.
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Paboyas mporpamMma y4eGHOM MUCLMIUIHHEI COCTABIEHA B COOTBETCTBHE C (elepaTbHbIM
FOCYAapCTBEHHBIM 00pa30BaTeNbHBIM CTaHAAPTOM BEICINErO 00pa30BaHMs [0 HAPABIECHHIO HOJ-
roToBku 09.03.02 — mHpOpMaNHOHHBIE CHCTEMbI H TEXHOJIOTHH.

Pa6ogyro nporpamMmy yuaeOHON QUCIMILIAEE] COCTABHIL: %) )
{ ez

JOIEHT Kadeapsl HHPOPMATHKH K.(.-M.H. H.A. Craxun

Paboyast mporpamma yqeGHOM IUCIMILIHHB] yTBEPXK/IEHA Ha 3aCeIaHHH Kadeapsl HHPOPMATHKY
npoToxoa Ne / ot« 3 » alyciy 2015 .

3aB. xadenpoii mHGOpMaTUKU 7 A H. Cracp

Pabovas mporpamma yue6HOH TUCIHUIUIHEEL 0X0GPEHa METOUIECKOH KOMUCCHEH (BH3HKO-
MaTeMaTH4ecKoro ¢GakynbreTa

IpoToKoT No 7 or« 37 » J«/% 2015 .

IIpencenarens METOAMYECKOM KOMUCCHH CZ; «~— 3.A. Cxpumko
P
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