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Lean u 3a1a4u 0CBOEHHS TUCHUNTIMHBI (MOIYJIA)

JlucuuninHa NocBsIeHa U3yYeHNI0 OCHOBHBIX MOJIOKEHU 0011Iel TEOpUU CHCTEM, a TaKXKe
METO0JIOTUYECKUX OCHOB CHCTEMHOro aHaiu3a. PaccmaTpuBaroTcs CBOMCTBA M 3aKOHOMEPHOCTH
CUCTEM MPOU3BOJILHON MPUPOJIbI, Pa3IUYHbIC MOJXOAbl K OMHCAHUIO M aHAJIU3Y CHUCTEM, JTallbl U
MpoLeAyphl TMPOBEACHUS CHCTEMHBIX MCCIECIOBAHUM, MaTeMaTUYeCKHEe METOJbl U MOJEIH
CHUCTEMHOI'O aHallu3a, THUIOBBIE NOCTAHOBKHU 3a/ay, 00JacTH UX MpuioxeHus. bojibinoe mecto
YIEJIEHO BOMPOCAM OLICHKM CHUCTEM Ha OCHOBE KAaYeCTBEHHBIX U KOJUYECTBEHHBIX IIIKal B
JNETEPMUHUPOBAHHBIX, BEPOSTHOCTHBIX M HEONPEICNIEHHBIX YCJIOBMSIX; OILIEHKE KauecTBa
yIpaBlieHUs] B UHQOPMAITMOHHBIX CUCTEMAX.
3agavyu AUCHMILIMHBI

H3yyumes:

e OCHOBBI OOIIEH TEOPHH CIIOXKHBIX CHUCTEM, KIACCU(PUKANUIO U 3aKOHOMEPHOCTH
CUCTEM, METO/Ibl K MOJICJIM OMUCAHMS U aHAIN3a CUCTEM,

e TPUMEPHl THUIOBBIX CIOXXHBIX CHUCTEM, OCHOBBI MPHUIOKEHUS TEOPHH CHUCTEM K
TEOPUU U MPAKTUKE MOCTPOCHHS BHIYUCIUTEIbHBIX CUCTEM;

Osnaoemsp:

e MeronaMu (GopMaTH3aIUuH MPOOJIEMHBIX CHUTYAIlMid B CHCTEMHYIO 3a/1a4y;

® MaTeMaTHYEeCKH CTPOrO0 OMHUCHIBATH IPOLIECCHI, TMPOUCXOANINE B  CIIONKHBIX
CUCTEMAX;

® [PUMEHSTH CHCTEMHBIE METOBI JUIsl aHAJIN3a, U CHHTE3a CIIOKHBIX CUCTEM

O0bekThI NpodecCHOHATBHOM AeTeTIbHOCTH NMPU U3YYeHUH TUCHUILIUHBI (MO1YJIs)
O0bexkTamu npodecCHOHATBHOM [eSITeJIbHOCTH B PAMKaxX H3y4aeMOH IMCUHMILIMHBI

(MonxyJisl) SIBISIFOTCS:
Matematuueckoe 1 nporpaMmHoe ooecrneuenue 3BM

Mecto nucuuniauHbl (MoayJs) B crpykrype OITOII

Jucuunnuna b1.B.J[B.09.02 «Teopust cucteM M CUCTEMHBIN aHAN3» BXOJIUT B JUCHUILIMHBI
o BBIOOPY BapHaTHBHOW YacTh, (popmMupyemas ydyacTHHKaMU 0Opa3oBaTEIbHBIX OTHOIICHHI.
Wzyuaercs B VIII cemectpe IV kypca

[Ipuctynass K W3y4eHUIO IUCUMIUIMHBI, CTYJIEHTHI JOJKHBI MMETh TBEPJbIE 3HAHUS TI0
npenMeram: «MartemaTuueckuii aHanus», «JIuHeiiHass anreOpa W aHaTUTHYECKas: TEOMETPH,
«BpraucnurenpHas MareMaTukay, « Teopus NpuHATHS pereHnin», « OCHOBBI TEOPUH YIIPABICHUSD.

Bxogsmue xommerenmu: I11K-3.

[Tocne ocBoenuss muCHUIUIMHBI «Teopus CHCTeM W CHUCTEMHBINM aHAIU3» CTYIEHT Oyner

MOATOTOBJCH K BBIMOJHEHUIO BBIMYCKHONW KBIU(DUKAIIMOHHON paboThl W  MOCIeAyromeit
PO eCCHOHAIBHON JESTEIHHOCTH.



Ilnanupyemblie pe3yabTaThbl 00y4eHUs MO JUCHUILINHE (MOTYJIIO),
COOTHECEHHBbIE ¢ IVIAHMPYEMbIMHU Pe3yJIbTATAMM 0CBOEHMS 00Pa30BaTeIbHOIM
NPOrpaMmspl (KOMIETEHIIMSIMHU BbINTYCKHUKOB)

dopmupyemble KOMIIETEHIIUT I[lnannpyemble pe3ybTaThl 00y4eHHs 1O
(K00 Komnemenyuu, yposens (3man) océoenus) | TUCUUIJINHE (MOAYJI0), XapaKTepU3yIOLIue
(nocieorull — npu HATUYUYU 8 Kapme KOMNemeHyul) Tanbl GOpMHUPOBAHUS KOMIIETCH UM
3uame.
- APXUTEKTYPY TECTUPYEMOU CUCTEMBbI
Ymemn:
- CAMOCTOSITEIILHO OCYIIECTBIISTH TOUCK
IIK-3: cnocobrocms 0obocHosbieams nHpopMaluu, He0OXOAMMOMN JTst
npuHuMaemvle npoeKmuovle peuleHus, BOCCTaHOBJICHUS CUCTEMBI ITOCIE cOO0s,
ocyuecmaisims NOCMAaHOBKY U GbINOJIHAMDb CONOCTABJIATh U aHAJIM3UPOBAThH
9KCHEpUMeHmbl N0 NPOBEPKE UX nH()OpMAIIHIO
KoppekmHocmu u 3¢hghexmuernocmu Braoemy:
- HaBBIKAMU OTIPEIeTICHUs IPUIUH cOO0s
CHUCTEMBI BMECTE C pa3paboTUYNKaMH,
BBITIOJIHCHUS] HAYAJIbHBIX HACTPOEK ISt
MPOBEJICHUS] TECTUPOBAHUS

O0beM TUCHMILIMHBI (MOAYJIs1) B 3a4€THBIX ¢IMHUIAX € YKA3aHUEM KOJIHYeCTBA
aKaJeMHYeCKUX WJIN ACTPOHOMHYECKHX YACOB, BbI/IeJIEHHbIX HA KOHTAKTHYI0 padoTy
00y4YaIIHUXCH ¢ nmpenogaBaresieM (110 BUAAM YUeOHBIX 3aHATHII) 1 HA CAMOCTOSITE/ILHYIO
paboTy o0yuaommxcs

O06beM AMCUMIUIMHBL (MOJIYJII) COCTaBSeT 33a4eTHBIX enuHulbl, Bcero 108 uacos, u3
KOTOPBIX:

40 yacoB cocTaB/sieT KOHTAKTHAs padoTa ofyyalonierocs ¢ npenogasareaem’:

20 yacoB — JEKIIMOHHbIE 3aAHSITHS;

20 yacoB — MPaKTHUYECKHUE 3aHATHS;

45 4acoB- MepONpHUATHS IPOMEKYTOUHOM aTTecTallu (3K3aMeH),

23 yaca COCTaBJISIET CAaMOCTOsITeNIbHAsA paboTa 00y4aromEerocs.

Conep:xaHue IMCUMILIUHBI (MOYJIs1), CTPYKTYPHMPOBaHHOE M0 TeMaM (pa3jaesiam) ¢
yYKa3aHUeM OTBEJEeHHOI0 HA HUX KOJMYECTBA aKaJeMUYeCKUX UJIH ACTPOHOMUYECKHX YACOB U
BU/IbI Y4eOHBIX 3aHATHI

No HanmenoBanue
i pasnena Coneprxanue pasjena
JUCITATITUHBI
Oo0mue ceegennst o Llenu u 3agaun Teopun cucteM. Mctopus 3apoxaeHus: U pa3BUTHS
| | cucremax. OcHoBbI | Teopun cucteM. KpaTkas xapakTepuCTHKa JUCITUTIIMHBI, €€ MECTO B
CHCTEMHOI0 MOATOTOBKE CIEMAIMCTOB MO CHEIUATbHOCTH, MOPSIIOK U3YUECHUS
aHaJmu3a. Marepuana. @opmMbl KOHTPOJISI CAMOCTOSTETHFHON pabOTHI.

HepequL BUI0B yqe6ﬂmx 3aHATHI YTOUYHACTCA B COOTBETCTBUU C yqe6HLIM IJIaHOM.



XapakrepucTuka yueOHoi nurepatypsl. [IOHATHE CUCTEMBI.
OCHOBHOE CBOMCTBO CUCTEMbI. AKCUOMBI TEOPUH CUCTEM. DJIEMEHT.
[loncucrema. Buemnss cpena. Cssp. Ctpykrypa. KauecTBeHHbIE U
KOJIMYECTBEHHBIE XapaKTepucTuku. CBOMCTBO 35ieMeHTa. COCTOSIHHE.
ITosenenue. Llens. ITokazarens. Mojenb. PaBHoBecue.
VYcroitunBocth. Anroput™M. KadectBo. DddexkruBHoCTh. KpHuTepuii.
ynpasnenue. Kiaccupukanus cucteM. 3aKOHOMEPHOCTH CUCTEM
3amaun ¥ IPUHIIMIIBI CHCTEMHOT0 aHanu3a. JlepeBo GpyHKIHH.
Hexommnozunusi. Ananus. Cunres. CTpyKTypa CUCTEMHOTO aHAJIM3a.
Konnenmus cuctemHoro pemarens. Mojens o0miei 3agadu
NpUHATUS perieHus. Tunopas npoueaypa NpUHATUS PEHICHUSI.
Kpurtepuu npunstus pemenus. Metoas GopMUpOBaHUS
0000IIEHHOTO KPUTEPHSL.

MeToabl ONTUCAHUSA
H aHaJIu3a
CJO0KHBIX CUCTEM.

Krnaccudukanus BUg0B MOAETUPOBAHUS cUCTEM. MO CIIOKHBIX
cucreMm. [IpyHUIMNIBI U TOAXO0ABI K TOCTPOCHUIO MOJIENIEH CUCTEM.
Oranbl nocTpoeHus Mozenen. [lokasaTenu u KpuTepun OLEHUBAHUS
cucreM. Kpurepun kauectsa. llIkana kpureprueB KauecTBa.
Kputepuu s dexkruBHOCTH. METO1bI KAUECTBEHHOTO OLIEHUBAHUS
cucrteM. MeTozbl «M0O3roBoi ataku. Merozsl cieHapues. Meroasl
AKCIEPTHHIX OlleHOK. MeTtoapl Jlenbdu. MeTo bl nepeBa emiei.
Mopdonoruueckue MeToibl. MeTO bl KOJIMYECTBEHHOTO
onieHuBaHus cucteM. OLIeHKa Ha OCHOBE TEOPHUH MOJIE3HOCTH.
OreHka B ycloBusx onpeeneHHocTu. OLeHKa B YCIIOBUAX PHUCKA.
OueHKa B yCIIOBUAX HEONPEIEICHHOCTH. TUIIOBBIE CTPYKTYPBI
cucteM. OpranuzanmoHHasi CTpyKTypa, €€ XapaKTepUCTUKH.
CrnocoOs1 popmanuzanuu cTpyKTyp. CTPYKTYPHO-TOMOJIOTUYECKUE
XapaKTEPUCTUKU cucTeM. CTPYKTYPHO-TOTUYECKHE METOIBI
WCCIIeTOBaHMS BBIYMCIUTENBHBIX cucTeM. ['padoBrie Mogenu
cucteM. CereBble MOJIeNIM cUcTeM. Mojien nepapXuuecKiux CUCTEM
ynpasneHus. UHpopMaloHHbIe XapaKTePUCTHKU CHCTEM.
CHUHTaKCUYECKUM, CEMAaHTUUECKHH, ParMaTUYECKUN MOAXObI K
OILIEHKE cucTeM. AKCMOMBI yrpaBieHus. KauecTBo ynpaBieHus.
Mopenb PyHKITMOHUPOBAHMS CTOXACTUYECKON CUCTEMBI.
Knaccudukanus cucteM MaccoBOro 00CIy>KUBaHHUS.
XapakTepucTrKa MoToka TpedoBanuii. Mojens «rudenu u
pa3mHo)keHus». Cucrema ¢ otkazamu. Cucrema ¢ OKUAaHUEM U
orpaHuYeHHON ouepenbro. CucreMa ¢ OKUJIaHUEM U OTPaHUYEHHBIM
BpeMeHeM npedbiBaHus B ouepenu. CUCTEMBI C HEOTPaHUYEHHBIM
0XKUJAHUEM.




B toM uncne:

KonTakTHas padora (padoTa BO B3aNMOJEHCTBHH C CaMOCTOﬁﬂTem’Haﬂ
npenojgasartesiemM), 4acbl pabora
o0yuarowerocs,
13 HHX YacCbl, U3 HUX
< VYuebnble
HaumMmeHnoBaHue u KpPaTKoO€ COACPKaHUE PA3A€JI0B U TEM = ; E § E[ 3aHATHA, E z
AHMCIHILIMHET (MOAY.151) Bcero E = = E E 2 o HANPABICHHBIC E g
. (4achbi) T = g < 5 | T § HaIpOBEICHHUE § 5
®DopmMa POMEKYTOYHOM ATTECTALMH 110 JUCHHUIIIHHE S » M 0 | 8 = 5| &
5 o o 2| 3 8  Tekymero ) SE| § e
(Moxy.110) o = S| 3 5| > 5 ~ E| &g =
=) 5 5 = Z | X B KOHTpPOJIA 1 = 1
= o 3 (=9 o | = 3 2 Bl gF 2
Z| = > S 2| E g ycnesaemoctn < 58| & =
% = > % é = 2 (KOJIOKBHYMBI, 5 &
k> 5| &| ¢ = S HpaKTHYECKUE B &
5
Ol E = o KOHTPOJIbHbIE /M =
3aHATHS U JIp.)*
8 cemecTp
Tema 1 Hayka o cuctemax 2 2 4
Tema 2 O0OIIHeE CBeIeHNA 0 CHCTEMAX 2 2 4 12 12
Tema 3 OCHOBBI CHCTEMHOI'0 AHAJIM3A. 2 2 4
Tema 4 MeTObI OLIECHUBAHMS CJI0KHBIX CHCTEM. 4 4 8
Tema 5 TomoJioru4ecKknii ypoBeHb ONUCAHUSA ) ’ 4
CHCTEM.
Tema 6 UH(popMALMOHHBIN TOAX0J K ONIUCAHUIO ) ’ 4 1 1
CHCTEM.
Tema 7 MeTOabI AaHAIHU3Aa U CHHTE3A 6 6 12
BBIYHCIUTEIbHBIX CHCTEM
[IpoMexxyTodHAs aTTeCTAIlNs K3aMeH (YKasvleaemcs hopma 45 X 23
npogederus) **
HTroro 20 20 40 23 23

[lepeyeHp BUIOB y4€OHBIX 3aHATHH yTOUHSAETCS B COOTBETCTBHH C YIEOHBIM IIJIAHOM.
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IlepeyeHb y4eOHO-MeTOANYECKOT0 O0ecTeYeHHs IJIsl CAMOCTOSITEJIbHOM PadoThI
o0yuyauuxcst Mo JUCHUIIMHE (MOIYJ/II0) M METOAMYECKHE YKA3ZAHUSA /151 00y4aIoIMNXC
10 OCBOEHUIO JUCUMILIMHBI (MOIYJII0)
3a0anus K 6bINOIHEHUIO KOHMPOTILHBIX PAOOM.:
1.
SIICHUE 33]]a4H JTUHEHHOTr0 MPOrpaMMUpPOBaHus rpaduueckuM criocobom. Pemrenue
TPAHCIIOPTHOM 3a7a4u METOJOM ITOTEHIIUAJIOB.
2.
ABHOBECHBIE COCTOSIHUSI CHCTEM B YCJIOBHSIX HEONPEAEIECHHOCTH IO KPUTEPHUIO
MUHHMMAaKCca.
IIpumensieMmblie 00pa3oBaTeIbHbIE TEXHOJOTHH ISl PA3JIMYHbIX BUIOB Y4eOHbIX 3aHATHH U
JJIS1 KOHTPOJISI OCBOEHUSI 00y4AIOIIMMHUCS 3ANIAHMPOBAHHBIX Pe3yJIbTATOB 00y4eHU s
[TepeueHn 00s3aTEIBHBIX BUIOB PAOOTHI CTYACHTA:

ITocemenne TeKIMOHHBIX 3aHITHIA;
IIOCEIICHNE CEMUHAPCKUX 3aHATHH;
BBITIOJIHCHHE KOHTPOJIBHBIX paloT;

camoctostenbHass pabota crynenta (CPC) HampaBieHa Ha 3aKpeIUICHHE HaBBIKOB
CaMOCTOSITEIILHOTO BBIMOJIHEHUS TEMATHUECKUX 3a[aHUN;

Y4aCcTUC B I'pYHIIOBBIX AUCKYCCHUAX Ha CCMHUHAPCKUX 3aHATHUAX,

cliada SK3aMeHa.
e HunoBauuoHHBIE GOPMBI IPOBEICHHS YICOHBIX 3aHATHHA

CeMeCTp BI/II[ yqe6?§lx HCHOJ’ILSyeMHe HWHHOBAIIMOHHBIC (1)?pr1 TIPpOBCACHUA y‘Ie6HBIX KommaecTBo
3aHATHN 3aHATHA aKaJaeM. 4aCcoB
8 [IpakTrueckne | AHann3 pa3iIMYHBIX CUTYyalMi NPUMEHCHUS 3HAHUH 110 TEOPUH )
3aHITUS CUCTEM U CUCTECMHOMY aHaJIN3y

@DoHJ 01IEHOYHBIX CpeacTB 1Jist HpOMe)KyTOqHOﬁ aTTeCTalluM 10 JTMCHHUIIJINHE (MOIly.]IIO)

I1K-3: cnocoOHOCTh 0O0CHOBBIBATH TPUHUMAEMBIE MIPOEKTHBIE PELLIEHUS, OCYIIECTBIISTh
MIOCTAaHOBKY M BBITIOJIHATh SKCIIEPUMEHTHI IO IPOBEPKE UX KOPPEKTHOCTH U 3(PPEKTUBHOCTH

Onucanue MIKaJ OleHUBAHUS

B 8 cemectpe (caaua 3k3amMeHa) MakCHMalbHOE KOJIMYECTBO 0OA/IOB, KOTOpPbIE CTYACHT
MOkeT HaOpaTh 3a cemectp — 100, B TOM ymcie:

49 OamnoB 3a mocelieHue 3aHATUH, Mo 1 Oamly 3a mocemieHue JNeKIUU WU MPAKTHYECKOTrO
3aHATHS);

30 6amioB 32 BHIMOJHEHHE KOHTPOJIBHON PabOTHI;

21 GanioB 3a KOHTPOJIbHBIE PAOOTHI.

[To pesynpTaTam pabOTBI B CEMECTpPE CTYIACHT MOXET IMOJYYHTh aBTOMATHYECKYIO
OILICHKY «YJOBJIETBOPUTEIFHO», «XOPOIIO» WM «OTIUYHO» M MOXKET 3a4eT C OIEHKOW He
caaBath. [Ipw »KelnaHWM TOBBICUTH CBOKO OIICHKY, CTYJIEHT HMMEET IIpaBO OTKa3aThCs OT
ABTOMATHUYECKOW OIIEHKH U CJIATh 3a4YeT C OIEHKOM.

Ecnmu ctyneHT He HaOpan MUHUMAIBHOTO KonuuecTBa OamioB (51 Oamr) B TedueHue
CeMecTpa, TO OH B 00s13aTEITLHOM TIOPSIIKE CAAET 3aUeT C OIEHKOM.

O6mast cymma
OaJuIoB 3a Hrorosas orenxa
CEMECTp

HepequL BHUJO0B y‘{€6HLIX 3aHATHI YTOUHACTCA B COOTBETCTBUU C y‘l€6HLIM IJIaHOM.
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86-100 OtnuyHO
71-85 Xopo1io
51-70 Y 10BJIETBOPUTENHHO
0-50 HeynoieTBopuTebHO

[To utoram paboTHl B ceMecTpe CTYISHT MOXET MOody4uTh MakcumaibHo 100 Gasmos.

HrtoroBoii (hopmMoit KOHTPOJIS SIBISETCS DK3aMEH.
B Teuenue cemecTpa CTYIEHT MOXKET 3apadoTaTh OBl 32 CIIEIYIOIINE BUIBI PabOT:

Tabmuua 7
Ne Bun padorsl CymmMma 0a/u10B
1 PaboTa Ha MpaKTUYECKUX 3aHATHIX 21
2 AyaUTOpPHBIE U TPAKTUYECKUE 3aHIATHS (IIOCELLIEHUE) 49
3 Perrenne KOHTPOJIBHBIX 33/1aHUH (CaMOCTOSTENIbHAS 30
pabora)
HUroro: 100

Tekymuii  KOHTPOJIb

YCIIEBaCMOCTH  OCYHICCTBJIACTCA B

CaMOCTOSITENIBHBIX Pa0OT B COOTBETCTBHY C HIKE MPUBEICHHBIM I'PaHKOM.

nporiecce

BBINTIOJIHEHUA  MMPAKTUYCCKUX U

Buet Henemnu pabot
pabor 1 2 13 4 5 6 7 8 9 10 11 12 13 14 15 16 17
I1P-2 B31 331 | B32 332
B3 — BeImaua 3aganus
33 — 3amura 3a1aHus
— Kpurepuu u npouenypsl onieHUBaHUS pPe3yIbTaTOB 00YUYEHUS 10 AUCLUILIUHE (MOAYIIIO),
XapaKTCPUIYIOIIUX OTallbI @OpMHpOBaHI/Iﬂ KOMHCTGHHI/Iﬁ
Kommnerentmst I[1K-3 - cnocoOHOCTE 000CHOBBIBATH MPUHUMAEMBbIE POEKTHBIE PELICHNUS,
OCYHICCTBJIATE MOCTAHOBKY U BBINMOJIHATE SKCIICPUMCHTHI ITO IMTPOBEPKE UX KOPPEKTHOCTU U
s exTuBHOCTH
Yposenn
PE3YJIb | ocBoenus
TAT KOMIIETE KPUTEPUU OLUEHUBAHUSA PE3YJIbTATA OBYUEHUS
OBYYE Houn™) MO0 AUCHHILUTHHE (MOLYJII0) IPOIIE
HUA HIKAJIA oneHnBaHus JAYPbI
no (kpumepuu bepymcs u3 coomeemcmayiowux kapm komnemenyuti, wxana oyenusanus | OLHEHN
AMCHMILI (4 unu bonee waco8) yCManaBIUBAEMcs 8 3A8UCUMOCHIU OM MO20, KAKAsl cucmema BAHUSA
HHe oyenusanus (MpaouyuoHHas Uiy OaLIbHO-pelmure08as) NPUMEHIEmcs,)
(Mopy.aro
He 3naer nin VYnoBnersopute | XOpOUIO 3HAET JemoHcTpupyer
ci1abo 3HaeT JBHO 3HAET OCHOBHBIC cBOOOIHOE U
3uame OCHOBHBIE OCHOBHEIC MOHSTHS 110 YBEpEeHHOE
(ITK-3): MTOHATHS 110 MTOHATHUS OCHOBBI 001IIEH 3HaHUE
OTCyT | OCHOBBI OOIIEH | OCHOBBI OOINEH | TEOPUU CIOKHBIX | OCHOBHBIX .
apXuTeK l - y t B P > Vemnoiii
CTBHE | TCOPHHU TEOpHUH CHCTEM, MOHSATHH IO
TYpYy ITOPOTOBBI . onpoc
. 3HAHU | CIIOJKHBIX CJIOJKHBIX KJIaCCU(PUKALIMIO | OCHOBBI OOIIEH
TECTUPYE u .
. i CHCTEM, CHCTEM, u TEOPUH
Mou knaccuukany | Knaccu(PUKAUM | 3aKOHOMEPHOCTH | CIIOMKHBIX
CUCTEMBI 0 H 0" CHCTEM, METOJBI M | CHCTEM,
3aKOHOMEPHOCT | 3aKOHOMEPHOCT | MOJEJH OMMCAHHS | KIacCH(HUKAIIHIIO
U CHCTEM, U CHCTEM, W aHAJIM3a CUCTEM | |




METO/IBI U METO/IbI U Honyckaer 3aKOHOMEPHOCTH
MOJIETH MOJIETIH OT/EJbHBIC CHCTEM, METOIbI
OITMCaHMs U OIUCaHMs U HerpyObIe U MOJIeNTN
aHaJM3a CUCTEM | aHaJlIM3a CUCTEM | OIINOKH. OIUCaHUS U
Homyckaer Honyckaer aHaJM3a CHCTEM
MHOXKECTBEHHBI | JOCTaTOYHO He nomyckaer
e rpyObIe Cepbe3HBIC OIHUOOK.
OIITNOKH. OIITNOKH.
Vems Hemonctpupyer | JleMOHCTpUpYET TemoucTpHpyeT
(TTK-3): JaCTUIHOE YZIOBIIETBOPHUTE IOCTATOMHO
) yMEHHE JTBHOE YMEHHE ., JleMoHCTpHpYeT
CaMOoCTOST ycTOW4nBOE .
HCTIONb30BaTh HCTIONb30BATh yCTOW4HBOE
eJILHO yMEHHE
MOy 4YCHHBIC IOy 4YCHHBIC CIIONE30BATE yMEHHE
ocyluects TEOPETHYECKUE | TEOpPETHYECKHE HoTyUeHHbe UCIIOJIb30BATh
JSITH
3HAHMS: JUIA 3HAHMS: JUIA MOJTy4eHHbIE
MIOUCK A A TEOpeTHYECKHE Y
TIOJTyYeHHS, IOy YeHHS, TEOpEeTHYECKHE
HH(popMan XpaHeHHs XpaHeHHs SHARMA: AU 3HAHMS: JUIS
9071 P > P > MOJTy4eHUsl, ’
’ nepepadoTKu nepepadoTKu MOy YeHHUS Buvinonnen
HEoOXoIu Otcyt . . XpaHeHus, ’
MOit 15 I - CTBHE nHdopmauuy; uHbopManuy; nepepaboTy XpaHeHu, ue
TIOPOTOBBI TIPU PEIICHUH TIPY PEIICHUH nepepaboTKu npaxkmuue
BOCCTAHOB o YMCHH uHbopmanuu;
i . Pa3INIHBIX Pa3INIHBIX napopmanny; CK020
JICHHA " 3a7a4 ¢ 3a7a4 ¢ TTPH PIICHIH TIPU PELICHUH 3a0aHusl
CHCTEMBI pa3INYHbIX 3a/1a4 pup
WCTIONB30BARNE | UCTIONB3OBARKE | Pas3INYHBIX
II
ocie M M 3a7ad ¢
cbos, HCTIONIb30BaHUEM
COHOCTAB CIENHAIU3UPOB | CIELHATIU3UPOB CrIeIHAN3HpOBAH UCIIOJIb30BaHHEM
AHHBIX AHHBIX cricnruaiu3npoBa
SITh U HBIX IPOrpaMM
IIporpaMMm IporpaMm HHBIX IPOrpPaMM
aHAJIU3UP Honyckaer
Honyckaer Jomyckaer OTIEBHBIC He nonyckaer
OBath MHOXXCCTBCHHBI JOCTAaTOYHO He 6I)Ie OL[II/I6OK.
nHpopma
hopman e rpyObIe CephE3HBIC Omrﬁgm
Hio OIINOKH. OIINOKH. )
Baaoemw
TIK-3):
H(aBI:.IKaB/[I/I He Bnaneer wnu | JleMoHCTpUpyeT TemorcTpHpyeT
JIEMOHCTPHpYeT | yzioBlleTBOpHTe | * ° ' JleMoHCTpHpYeT
Olpe/encH HU3KUI yPOBEHb | JIbHBII YPOBEHb p BBICOKUI
Ysl IPUYUH YPOBEHD
6 BJIAICHUS BJIAICHUS BIIAICHUS YPOBEHb
coost HaBbIKaMH HaBbIKaMH I BJIaICHUS
CHUCTEMBbI HaBbIKaAMH
HNPUMEHEHUS NPUMEHEHUS DHMEHEHHS HaBBIKAMH Buvinonnen
BMECTE ¢ OTCyT | COBpPEMEHHBIX COBPEMEHHBIX p IIPUMEHEHHUS ue
pa3paboTd COBPEMEHHBIX
I - CTBHE | TEXHHYECKUX TEXHUYECKUX X HIUECKIX COBPEMEHHBIX npaxkmuue
Hkamy, MIOPOTOBHI | BJIAfE | CPEACTB H CPEeACTB 1 TEXHUYECKNX CK020
BBITIOJTHECH o CPCICTB 1
i HUS | MHQOPMALMOHH | MH(OPMALMOHH CPeACTB U 3a0aHusl
ust . ., | nH(OPMALMOHHEI
BIX TEXHOJIOTHH | BIX TEXHOJIOTHH . nH(popMannoHH
HavyallbHBbI X T€XHOJIOTHH 1151 .
JUISL peTICHUS JUISL peTICHUS BIX TEXHOJIOTHH
X 3a7aq 3azad. %Zﬁezggeiaﬂaq JUISL peIIeHUS
HacCT K
ii poe Honyckaer Honyckaer OT}Ie}J,'H)HbIe 3a7a4
A MHOXKECTBEHHBI | JJOCTATOYHO HerDYBLIe He nonyckaer
IIPOB H
posese e TpyOsbie CephE3HBIC omg gm ONIHOOK.
i OIINOKH. OIIHOKH. ’
TECTUpPOBA
HUS

TunoBble KOHTPOJIbHbIC 32JaHHUS WM HHbIe MATEPHAJIbl, HEOOXOAHMBbIE /sl OLEHKH
pe3yJbTaTOB 00y4YeHUsl, XapAKTEePU3YOIIMX 3Tanbl GOPMUPOBAHMS KOMIIETEHIUI U (UJIH)

JAJIS1 HTOTOBOI'0 KOHTPOJIsI C(OPMHPOBAHHOCTH KOMIIETCHIIUH

q)OpMOﬁ HpOMeHCYTO‘IHOﬁ aTTeCTAllMM 110 JUCHHMIIIMHEC ABJIACTCA OK3aMCH.

DK3aMeH NpPOBOAMTCA Ha OCHOBE pE3yJlbTATOB KOHTPOJIBHBIX PabOT, MPaKTHUYECKUX

3aHATUN U OTBETOB Ha KOHTPOJIbHBIC BOIIPOCHI B oumieTax.
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Ilepeyens BONPOCOB IS MOATOTOBKH K IK3aMeHY

BO3HHUKHOBEHHUE U 33148 TEOPUH CUCTEM.

ITonsiTHE CUCTEMBI.

OcHOBHBIE IOHATHS TEOPUU CUCTEM: JJIEMEHT, BHEILIHSASA CPEla.

OcHOBHBIE TIOHATHS TEOPUU CUCTEM: CBA3b, CTPYKTYpa, COCTOSIHUE, LIETIb.

OcHOBHBIE IOHATHS TEOPUU CUCTEM: ITIOBEACHHUE, PABHOBECUE, YCTOWYUBOCTbD.

CBoiicTBa cHUCTEM: 3MEpPKEHOCTb, LEIOCTHOCTh, OPraHU30BAaHHOCTb, (PYHKIHMOHAIBHOCTB,
CTPYKTYPHOCTb.

CBoiicTBa cHCTEM, CBsI3aHHbIE C €€ MOBEJACHUEM: Pa3BUTHE, YCTOMYHUBOCTb, HAAEKHOCT,
YCTOMYMBOCTb, HAIEKHOCTD, alalITUPYEMOCTb.

Knaccugukanuss cucrtem: 1Mo TUIY B3aUMOJICHCTBHIO C BHEIIHEH CpPENOW: OTKPBITHIE,
3aKpbIThle, KOMOMHUPOBAHHBIE.

Knaccugukarus cuctem: 1o TUIy XapaKTepUCTHK, IO CII0KHOCTU CTPYKTYPBI U TIOBEACHUSI.
Knaccugukanus cucreM: o BHy MaTeMaTHUECKOTro amrnapara MpeiCcTaBIeHus], 0 CTEIEeHH
OpraHU30BaHHOCTH.

3aKOHOMEPHOCTH CHUCTEM: 3MEPIKEHTHOCTb, HMHTETPATUBHOCTb, KOMMYHHKAaTUBHOCTb,
UEPAPXUYHOCTb.

3aKOHOMEPHOCTU CUCTEM: 3KBU(UHABHOCTh, HCTOPUYHOCTh, HEOOXOAUMOIO pa3Ho0Opa3us,
CBSI3H.

[IpyHIMOBI ~ CHUCTEMHOIO  aHalu3a:  UepapXu,  (QyHKUUMOHAIBHOCTH,  pa3BUTHUA,
JEeLEHTpaIU3aI1H, HEONPEeAEeIEHHOCTH.

CrpyKTypa CUCTEMHOTI'0O aHAIU3a.

Mopenu u MoaenupoBanue. Llenu monenupoBanus.

OnucarenbHOE MOJEINPOBAHHUE.

HopmaTtusHOE MoznenupoBanue

Knaccugukanus BUAOB MOJENIMPOBAHUS CHUCTEM: IO XapaKTepy BBINOJIHAEMBIX (YHKIHH,
¢dopme, 3aBUCUMOCTH 00BEKTA MOJIETMPOBAHUS OT BPEMEHHU.

Bunsl MonenupoBaHHMsT — KOHLENTYyalbHOE, HHTYHTHBHOE, (DU3NYECKOE, CTPYKTYpHO-
(GYHKIIMOHAJIBbHOE, MAaTEMATUYECKOE, UMUTAIIMOHHOE (ITPOrPaMMHOE) MOJIETUPOBAHUE.
Mogenu B CUCTEMHOM aHanu3e. AKCHOJIOTHYECKOE U Kay3aJbHOE MIPEICTABICHUE CUCTEMBI.
OO611re NOHSTHS U3MEPUTENILHOM IIKAJIBI.

Tumnsl mWKan - mKajga HAUMEHOBAHU, TOPSIKOBBIE IIKAJIbI, IIKAJIBI HHTEPBAJIOB.

Tumnsl mKa - Kajabl pa3HOCTEH, IIKaJIbl OTHOLIEHHUH, aOCOII0THAS 1IKaJa.

Knaccugukanus BHIOB MOJEIMPOBAHUS CHUCTEM: IO CTEMEHU IMOJHOTHI, IO XapakTepy
IIPOLIECCOB B CUCTEME.

MeToapl Ka4ECTBEHHOI'O OLIEHUBAaHUSI CUCTEM: METOJbI THIIA MO3TOBOM aTakW, METOABI THIIA
CLICHApHEB.

MeToapl  KaueCTBEHHOTO  OLICHMBAHMS CHCTEM: METOABl JKCHEPTHBIX OLIEHOK —
paHKHpOBaHKE, TaPHOE U MHOKECTBEHHOE CpPaBHEHHUE.

MeTobl  KaueCTBEHHOTO  OLICHMBAHMS CHCTEM: METOABl JKCIEPTHBIX OLIEHOK —
HEINOCPEICTBEHHAs OIIEHKA, IT0CIIEI0BAaTEIbHOE CPaBHEHHE.

MeToap! KaueCTBEHHOTO OIIEHUBAHUS CHCTeM: MeTo bl Jlenb(hu, MEeTO bl TUIIA AepeBa LieNeH,
MOP(OIOTHUECKHE METO,IBI.

MeToibl  KOJMYECTBEHHOTO OLICHMBAHUSA CHUCTEM: OLICHMBAHHME CHUCTEM B YCIOBHSIX
OTpeIeIEHHOCTH.

MeTo/1bl KOTMYECTBEHHOTO OLIEHUBAHUS CUCTEM: OLICHUBAHUE CUCTEM B YCIOBMSX PHUCKA.
MeToapl KOJIMYECTBEHHOTO OLIEHMBAaHUS CHCTEM B YCIOBUSAX HEOINPENEICHHOCTH IO
KPUTEPUIO: MUHUMAKCa, IECCUMU3Ma-ONITUMU3Ma, MUHUMAJIBHOTO PHUCKA.

OO6111ast TOCTaHOBKA 3aJIa4M IUHEHHOT0 MPOrpaMMHUPOBAHHUS.

Pemienue 3a1aun ATMHEHHOTO POTrPaAMMHUPOBAHUS IPaUIECKUM METOIO0M.

[TocranoBKka TpaHcnopTHOH 3aaaun. HaxoxaeHne npubinxEHHOTO pereHusl.
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35. Meroz moreHIana.
36. Metox I"aycca pemieHHst CHCTEMBI TMHEWHBIX YPaBHEHUIA.

IIpumep KOHTPOJILHOI padOTHI HA TEMY
«PerreHue TPAHCIIOPTHOM 321241 METOA0M IOTEHIIHAJIOB
TpancnopTHas 3a1a4ya

Zcﬁxﬁ = min
ig

(1.1)
i ] -
Zx?-=c;t!, i=1pm,
7=1
m —
{qu = 3 I_,lr = ,?2,
inl
Xy 20
L (1.2)

i=l

J=1

Pemuth TpancnopTHyto. 3aga4y (1.1)-(1.2) MeTogoM moTeHIHaIoB ISl CASAYIOUUX 3HAYCHU I

C;,a,b

Cy Cp Cs Ci4 b1
C21 C22 CZS CZ4 b2
Cs1 Cs, Cs3 Cay b3
Ca Crz Cis Coy b4
& a, 8 a,

VkazaHue:

1. B ciydae BBIpOXKJEHUS TJIaHA IEPEBO30K U3MEHUTH
bi=bi+0.1; as=a4+0.4

2. 3HAYCHMS MapaMCeTpoOB 3aJa4r B3AThb U3 Ta6J'II/II_U>I.

1 2 4 7 9| 200
501 Bo12 | 270
11 6 4 3130
122 82 242 154
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1 2 4 1|50

2 3 1 5730

302 4 4110
28 28 16 18

PecypcHoe o0ecnieuenne
e [lepeyeHb OCHOBHOM M IONOJHUTEIbHOI yUeOHOI JUTEPATYPbI
OcHnognas yuebnasa numepamypa

AHTOHOB, A. B. Cucremuslii ananu3 : yueOHuK / A.B. AHTOHOB. — 4-¢ u3., nepepad. u oM.
— Mocksa : UH®PA-M, 2020. — 366 c. + Jlomn. matepuainsl [DIEKTpOHHBIA pecypc]. —
(Beicmiee oOpa3oBanue: bakanaBpuar). - ISBN 978-5-16-104344-8. - TekcT : 3MEKTPOHHBIMH.
// 9BC "Znanium.com" [caiiT]. - URL: https://new.znanium.com/catalog/product/1062325
(mata obpamenus: 07.04.2021). Pexxum qoctymna: OorpaHUYCHHBIH 110 JIOTHHY | ITAPOJITI0
Bnosun, B. M. Teopus cucteM M CHCTEMHBIH aHAIM3 : y4eOHUK sl OakanmaBpoB / B. M.
Bnosun, JI. E. Cypkosa, B. A. BanentunoB. — 5-e u3na., crep. — Mocksa : U3narenscko-
toproBas kopropaus «JlamkoB u K°», 2020. - 642 c. - ISBN 978-5-394-03716-0. - Tekcr :
JJICKTPOHHBIH. // OBC "Znanium.com". - URL:
https://new.znanium.com/catalog/product/1093213 (nmara oGpamenus: 07.04.2021) Pexum
JIOCTYTIA: OTPAaHUYEHHBIH 110 JIOTUHY 1 TTapOJTIO
Bonkosa, B. H. Teopus cuctem u cucTeMHbIN aHanu3 : yudeOHHK 11 By30B / B. H. Bonkosa,
A. A. JleaucoB. — 2-e u3x., nepepad. u qorm. — Mocksa : M3mparensctBo FOpaiit, 2020. —
462 c. — (Bpicmee obpazoBanue). — ISBN 978-5-534-02530-9. — Tekcrt : aneKTpOHHBIN //
OBC [Opaiir [caiit]. — URL: http://biblio-online.ru/bcode/449698 (nara oOpaieHus:
15.04.2021). Pexxum ocTyna: OrpaHUYEHHBIN MO JIOTUHY U TapoJIo

/Jlonoanumenshasn yueonaa niumepamypa
Kauana, B.B. OcHOBBI Teopuu cCHCTEM U CHUCTEMHOro aHaiu3a: YueOHoe nocobue./ B.B.
Kagana. — M.: T'opsiuas nunus — Tenexom. 2007. — 216 c.: ui.
Teopust cucteM M CHUCTEMHBIN aHanM3 B ynpaBieHUHM opraHuzanusmu: CrnpaBouynuk / ITon
pea. B.H. BonkoBoii, A.A. EMenbsinoBa. — M.: ®uHaHchl u ctatuctuka, 2006. — 847 c.: ui.
XowmskoB, I1.M. Cucremnusii ananus: Dkcnpecc-kypc jekiuid./ [I.M. Xowmsikos; Tlox pen.
B.I1. [Ipoxopoga. — 3-e uza. — M.: U3a-so JIKH, 2008.- 216 c.

e [lepuoanyeckue u3ganus

Bectnuk Mockosckoro yHusepcurera. Cepus 15. BplunmcnurenpHas MaTeMaTHKa U
kuOepHeTHKa: HaydHbl xypHan / Yupemutens: MI'Y um. M.B. JlomoHocoBa; ri. pen.
akagemuk PAH Moucees E.1. — M.: ®I'5OY BO MI'Y num. M.B. Jlomonocosa — XXypHan
BBIXOMUT 2 paza B momyr. - OcHoBan B 1977 romy. — ISSN 0137-0782. — Tekcr :
AIIEKTPOHHBIN. — [10JTHBIE 27IEKTPOHHBIE BEPCUU CTATEH KypHalla TOCTYIIHBI 110 MOANKUCKE Ha
caire Hay4YHOU 3JEKTPOHHOU O6ubIMoTeKH «eLIBRARY.RU»:
https://www.elibrary.ru/title_about.asp?id=8373

BectHuk MOCKOBCKOTO TOCyJapCTBEHHOTO oOnacTHOro yHuBepcutera. Cepus: ¢usuka-
MaTeMaTHKa: Hay4YHbIH >KypHan / Yupenutenb: MOCKOBCKUI TOCyIapCTBEHHBIN 001acTHOM
yHuBepcurteT; IIL. pea. byraes A.C. — M.:.MI'OV. — Xypnai Beixonut 6 pa3 B ro. - OCHOBaH
B 1998 roay - ISSN 2310-7251. — Tekcrt : 3neKTpoHHBIA. — [loJIHBIE MEKTPOHHBIE BEPCUU
cTaTel »ypHaya JOCTYIHbI Ha caiiTe HayyHO! anekTpoHHOU 6ubmnorekn «eLIBRARY.RU»:
https://elibrary.ru/title_about.asp?id=25657

Bectnuk MockoBckoro yausepcutera. Cepust 1. Matemaruka. MexaHuka: HayqHbIHA *KypHa
/ Yupenutens: MI'Y um. M.B. JlomoHocosa; ri1. pen. Uybapukos B.H. — M.: ®I'bOY BO
MI'Y um. M.B. JlomonocoBa — Kypnai Bbeixoaut 6 pa3 B roa. - OcHoBan B 1946 rony. -
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https://dlib.eastview.com/browse/publication/9166/udb/890
https://dlib.eastview.com/browse/publication/9166/udb/890
http://mgou.ru/
http://mgou.ru/
https://portal.issn.org/resource/issn/2310-7251
http://vestnik.math.msu.su/ru/editors/chubarikov

NoabkowhE

arwN

ISSN 0579-9368. — TekcT : anmekTpoHHBIN. [loNHBIC JIEKTPOHHBIE BEPCUH CTATEH KypHala
IOCTynmHBl 1o  moamucke B b/l  mepuommueckux — m3manmii  «East  View»:
https://dlib.eastview.com/browse/publication/9045/udb/890

JINCKpeTHBIN aHanM3 W UCCICJOBAHHME OIepaluii: Hay4dHBIA JKypHan / YupeauTenu:
Cubupckoe otnenenne PAH, Uactutyt marematuku um. C.JI. CoboneBa CO PAH; 1. pen.
B.JI. bepecueB. — XKypnan Beixoaut 6 pa3 B rof. - OcnoBad B 1994 roxny. - ISSN 1560-
7542. — Tekcr : 31ekTpoHHBIA. [losHBIE 7EKTPOHHBIE BEPCUU CTATEH >KypHaia JTOCTYIHBI
N0 TOANHCKE Ha caiTe HayyHOHM »diekTpoHHo Oubmmorekn «eLIBRARY.RUy:
https://elibrary.ru/title_about.asp?id=25528

[TporpaMMHBI€ MPOAYKTHI M CHUCTEMbI: MEXKIYHAPOIHBIA HAyYHO-TIPAKTUYECCKHHA KypHan /
Yupeaurens: Kynpusuos B.IL.; rin. pen. Casun I'.U. - Tsepw: LlenTpnporpammcucrem. —
KYpHAJ BBIXOAMUT 2 pas3a B mouyr. - OcHoBan B 1988 romy. — ISSN: 0236-235X. — Tekcr :
3JEKTPOHHBIA. — lloJIHBIE AIIEKTPOHHBIE BEPCUU CTAaTEH MPEACTABICHBI HA CalTe XKypHaja:
http://swsys.ru/

e [IlepeueHb pecypcoB HH(PpOPMAIMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH
«HHTepHeT»
IneKkmpoHHo-oudIUOMEUHbIE CUCIEMBL U 0A3bl OAHHBIX

OBC «Znanium.comy: http://znanium.com/

OBC «Jlanwy: https://e.lanbook.com/

OBC «tOpaiit»: https://biblio-online.ru/

ObC «YHuBepcuterckas oudianoreka onnaitay»: http://biblioclub.ru/

Hayunast snextponnas 6ubimuoreka (PYHDB) «eLIBRARY.RUyx: http://elibrary.ru
HarnronansHas snextponnas oudimorexa (HOB): http:/u36.pd/

Ba3bl maHHBIX poccuiickux x)ypHanoB kommanun «East Viewy: https://dlib.eastview.com/

Hay‘lele nouckKoenle cucmemol

Math-Net.Ru - coBpemenHast HH(bOpPMALMOHHAS CHCTEMa, MPEAOCTABIISIONIA POCCHUCKIM U
3apyOeKHbIM  MaTeMaTHKaM  pa3jM4yHble BO3MOXXHOCTH TOMCKa HMH(popMamuu o
MareMaTu4eckoi sxu3uu B Poccun — http://www.mathnet.ru/
Google Scholar - mouckoBas cucTeMa Mo Hay4yHO# JuTeparype. Briroyaer cTaTbu KPYIHBIX
HAay4YHbBIX H3JATENbCTB, APXUBBI MPEIPUHTOB, MYyOJIMKAIlMM Ha CalTax YHHBEPCHTETOB,
Hay4HBIX OOIIECTB U IPYTUX Hay4HBIX opranu3zanuii https://scholar.google.ru/
SciGuide - HaBuratop mO 3apyOeKHBIM HAay4YHBIM 3JIEKTPOHHBIM peCcypcaM OTKPBITOrO
noctyma. http://www.prometeus.nsc.ru/sciguide/page0601.ssi
ArXiv.org - HayYHO-IIOUCKOBAsi CHCTEMa, CICHUATH3UPYETCs] B OONACTAX: KOMIBIOTEPHBIX
HayK, acTpou3uku, GU3NKH, MaTEeMaTUKH, KBaHTOBOM Onostoruu. http://arxiv.org/
WorldWideScience.org - rnobanbpHas HayyHasi IOUCKOBasi CUCTEMa, KOTOpasi OCYIIECTBIISET
MOUCK MH(pOPMAIMK 0 HAINMOHAIBHBIM M MEXKIYHAPOJIHBIM HAay4HBIM 0a3aM JNaHHBIX U
noptanam. http://worldwidescience.org/

Ipogpeccuonanvusie pecypcot cemu «Unmepnemy

®enepanbHas wHPOpMaIMoHHas cuctema «EauHOE OKHO AocTyma K HH(GOPMAIMOHHBIM
pecypcamy»: http://window.edu.ru/

OO0pa3oBarenbHbIi MaTeMaTuueckuii caiit EXPonenta.ru http://exponenta.ru/
Marematrueckuii caitt Math.ru http://math.ru/lib/

Caiit PAH Uuctutyt BeruncnutensHoit MaTemaTtuki. http://www.inm.ras.ru/

[Tpoext MuunuaruBuoro Hapomnoro ®ponta OO6pazoBanus - NHDO-npoext. Hlkona
nporpammupoBanus Coding Craft http://codingcraft.ru/.

Onucanue MaTepHaJIbHO-TEXHUYECKOH 0a3bl
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http://elibrary.ru/contents.asp?titleid=25528
https://elibrary.ru/title_about.asp?id=25528
http://znanium.com/
https://e.lanbook.com/
https://biblio-online.ru/
http://biblioclub.ru/
http://elibrary.ru/
http://www.uni-protvino.ru/biblioteka/elektronno-bibliotechnye-sistemy.html?id=369
http://нэб.рф/
https://dlib.eastview.com/
http://www.mathnet.ru/
http://www.mathnet.ru/
http://scholar.google.com/
https://scholar.google.ru/
http://www.prometeus.nsc.ru/sciguide/page0601.ssi
http://www.prometeus.nsc.ru/sciguide/page0601.ssi
http://arxiv.org/
http://arxiv.org/
http://worldwidescience.org/
http://worldwidescience.org/
http://window.edu.ru/
http://exponenta.ru/default.asp
http://exponenta.ru/
http://math.ru/
http://math.ru/lib/
http://codingcraft.ru/

Kommnprorepnsrii kinace (15 1K) — o6opynoBanne B COOCTBEHHOCTH (C YCTaHOBJICHHOM

nporpammoit Scilab — cBoOoaHas THIICH3US, KOJI IOCTyIa HE TpeOyeTcs)

SI3bIK npenoaaBaHus
Pycckun
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