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Pabouass mporpamMma auCHUILIMHBI «MaTemMaTHUeCKUe METOAbl B HWHKEHEPUU»
pa3paborana:

-B coorBerctBum ¢ TpedoBanusmu PI'OC BO — maructparypa mo HampaBIICHHIO
noarotoBku «15.04.02 TexHosornueckue MalIMHbl W 000pPYIOBAaHUE», YTBEPXKICHHOTO
npukazom MuHoOpHayku Poccuun Ne 1026 ot 14.08.2020 r.;

- Ha OCHOBAaHUM Y4€OHOr0 IJIaHa MaruCTPaTyphl MO HAIPABICHUIO NOAr0TOBKH «15.04.02
TexHOJIOTMYECKHe MAalIMHBI M 00O0pYHOBaHHE» HampaBieHHOCTh (mpoduib) «HXUHUPUHT

TEXHOJIOTHMYCCKHUX MallIuH U O60py,HOBaHI/I$I B MAallIMHOCTPOCHUU .

CocraBuTeinb: K. (.-M. H., IOLIEHT I'.H. Xypos

Pabouyas nporpamma paccMoTpeHa u og00peHa Ha 3aceganuu kadenpsl Mudopmaruku

U KOMIBIOTEpHBIX TexHonoruit ot 17.02.2021 r., npotokomn Ne6.

PaGouas nporpamMma corsiacoBana:

HauanbHuK oTnena JMIEH3UPOBaHUS,
aKKpeIUTAIlMM W KOHTPOJS KadecTBa
o0pa3oBaHUs 10.A. [1y6poBckas

HavanpHuk oToera METOIUYECKOTO
obecrnievyeHus yueOHOro mpoiecca K.T.H. A 1O. PomanunkoB




1. IEJIM Y1 3AJIAYM TUCTUTIIMHEI

IIe.m: JUCHUILINHBI «VMlaTeMaTH4YecKHe MeTodbl B HHIKEHEPUH) — U3Yy4YCHUC W OCBOCHHUC
MarucTpanTaMin COBPEMCHHBIX MAaTEMaTHYCCKNX METOA0B PCHICHUA NHXKXKCHEPHO-TCXHUYCCKUX 3a1a4

OcHoBHBbIE 321241 IMCUMILINHBI:

- moJiydeHHue 0a30BBIX 3HAHWW © (OPMHUPOBAHME OCHOBHBIX HABBIKOB IO MAaTEMaTHKE,
HEOOXOIMMBIX JJIsl PeLICHHS 3a/1a4, BOSHUKAIOUIUX B MPAKTHUYECKON JAESITeTbHOCTH;

- Pa3BUTHE JIOTUYECKOTO MBIILJICHUS; YMEHUE PEIIaTh TUIIOBBIC 3a/1a4H;

- IpHOOPETEHNE HABBIKOB PabOTHI CO CIIEUATbHON MaTeMaTHUECKOM JINTEpaTypoii;

- hopmupoBaHUEe HEOOXOIUMOTO YPOBHSI MAaTEMaTHYECKON MOATOTOBKH JJIsi TIOHUMAHUS PYTHX
JTUCIUILINH, U3y4aeMbIX B paMKaX BbIOpPAaHHOTO HAIPaBIICHUS;

- YMEHHUE HCIIOJIb30BaTh MAaTEeMAaTHUYECKUI armapaT AJig pelIeHUs TEOPETUUECKUX U MPUKIIATHBIX
3a1a4

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII BO

Jucuummna «MaremaTudecKie METOABl B WHKECHEPHH» OTHOCUTCS K 00s3aTeNbHON YacTh
bnoka 1 «/luctmminael (MOIYJIH)» OCHOBHOHM MpPOQecCHOHATBLHON 00pa3oBaTelIbHOW MPOTrpaMMbI 10
HanpasieHno noarotToBku «15.04.02 TexHoJOrHMYeCKHEe MAIIMHBI M 00OPYZIOBaHKE)» HAIPaBICHHOCTh
(mpodmits) «HXUHUPUHT TEXHOJIIOTHYECKUX MAIIMH M 000pYJIOBaHHS B MAITMHOCTPOCHUN» U U3ydaeTCsl
B IIEPBOM CEMECTpE.

JucnuniauHa «MaTeMaTHYecKue METOIbl B WH)KCHEPHH» SIBIISETCS OCHOBOIIOJIATAIOICH JUIs
n3ydeHus Tucuiine « OCHOBBI HAyYHBIX MCCIICOBAHUH, OpraHU3alus U IIAHUPOBAHUE SKCIIEPUMEHTAY
u «KOMIIbIOTEpPHBIE TEXHOJIIOTUH B MALTHHOCTPOCHUM.

3. MIIAHUPYEMBIE PE3YJIbTATbBI OBYYEHMUS IO JUCHUINIJIMHE, COOTHECEHHBIE
C INIAHUPYEMBIMH PE3YJIbTATAMHU OCBOEHHMS OBPA3OBATEJBHOM
INPOI'PAMMBI

IIpouecc u3ydyeHus IUCHUIUIMHBI «MaremMaTH4ecKue METOAbl B WHYKEHEpUM» HAIIPaBJIEH Ha
(hopMHUpPOBAHHE CIEAYIOIINX KOMIIETSHITHI:

dopmMupyeMble KOMIIETCHIMU

Koa m HauMeHoBaHHe HHAXKATOpAa

Conep:xaHue KOMNETEeHINH Kon AOCTHKCHHUS KOMIIETCHIIUH
KOMIIETEeHI[MH

Crocoben OCYLIECTBIISATh VK-1 VK-1.1. 3Hars: MeToasl CHUCTEMHOTO H

KPUTHYECKHUH aHaJIN3 KPUTHYECKOTO aHaJIN3a; METOIUKHU

npoOJeMHBIX ~ CHUTyalluii  Ha pa3paboTKM  cTpareruud  JeHCTBMHA A7

OCHOBE CHCTEMHOI'0 II0JXO0]a, BBISIBJICHUS W pEHIeHUusT  MpOOJIEeMHOMN

BbIPa0ATHIBATH CTpaTeruto CUTyaIu

nerucTBUU YK-1.2. VYMeTs: NPUMEHATh  METOJIbI
CUCTEMHOIO0 TOJAX0Ja U  KPUTHUYECKOIO
aHaJM3a MPOOJIEMHBIX CUTYaIui;
pa3pabaTsIBaTh CTPATETUIO JIEUCTBUH,
MPUHUMATh KOHKPETHBIC PpEIICHUS I €€
peanuzanuu

VK-1.3. Biagers: METOLOJIOTUER CUCTEMHOTO
U KPUTHUYECKOTO aHaiu3a MIpoOIeMHBIX
CUTyaIMii; METOJIWKAaMHU TIOCTAHOBKH IICJIH,
ompeJNieJieHus1 CIOCOOOB €€  JOCTUXKEHUS,
pa3pabOTKH CTpaTeTruii IeHCTBHUMA




®opmupyeMble KOMIIETEHIIUH

KOII H HAUMCHOBAHHUEC HHAUKATOPA

Coaep:xkaHue KOMIETEHIIMU Kon AOCTHKEHUS] KOMIIeTeHI[UH
KOMMETEeHI[HN
Cnocob6eH pa3pabarbiBaTh OIIK-5 OIIK-5.1. 3naer oOmYyID METOIOJIOTHIO

AHAJIUTUYCCKUE U YHUCIICHHBIC
METO/Ibl TIPH CO3/TaHHUH
MaTeMaTHUYeCKUX MOJeIIeH
MaIlTiH, IPUBOJIOB,
000pyI0BaHUs, CUCTEM,
TEXHOJIOTHYECKUX MPOIECCOB

MaTEMaTHYECKOTO MOJICTUPOBAHUS B TEXHUKE
OIIK-5.2. VYmMmeer CTaBUTH 3amayn
MaTEMaTHYECKOTO MOJICTUPOBAHUS MAIIIUH
OIIK-5.3. Bmaneer HaBbIKAMHU peIICHUS
npobiem B npodeccuoHaTBLHON
JIEATEILHOCTH Ha OCHOBE aHAJIM3a U CHHTE3a
OIIK-5.4. Bnageer HaBbIKAMHM IOCTPOCHMUS
MaTeMaTHYECKUX Mozenei B chepe
po(heCCUOHATILHOM e TeIbHOCTH

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI
4.1. O0beM TUCHUILINHBI U BUbI y4eOHOH padoThI

OO0mast TpyTI0eMKOCTh JAUCHHUILTUHBI «MaTeMaTHYeCKHe METOAbl B WHKCHEPUU» COCTaBISET S
3ayeTHBIX eqununi, 180 ak. yaca.

AK. 4achbl o
Bup y4eOHoii padoThI Bcero ak. yacos ceMecTpam
1
AyIMTOpHBIE 3aHATHS, B TOM YHCJIe: 68 68
Jlexun 34 34
[Tpaktuyeckue 3anstus (I13) 34 34
Jlaboparopusbie pabots (JIP) - -
CamocrositesbHas padora cryaentoB (CPC), B Tom yncie 112 112
[ToaroToBka K JEKIUSAM 27 27
[ToaroroBka K MPaKTUYECKUM 3aHSITUSIM 34 34
PacuetHo-Tpaduueckas padota (PI'P) 24 24
IToaroroBka K KOHTPOJILHOU paboTe 3 3
[ToaroroBka k nudd. 3auety 24 24
Bujx npomeyTouHoii arrecranun: augdg. 3ager (J13) 13 13
OO0mas TPy10eMKOCTb THCITATLTHHBI aK. vac. 180 180
3a4. ell. 5 5

4.2. Conepxanue I CUUIIMHBI

Y4eOHBIM IJIaHOM MMpEaAYCMOTPCHBI: JICKIIUH, TPAKTUYCCKUEC 3aHATHA U CAMOCTOATCIIbHAs pa60Ta.




4.2.1. Pa3zgennsl ANCHMIIIMHBLI U BUALI 3aHATHI

Buanl 3ausaruii
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Paznen 1 «ABTOMaTH3UPOBAaHHBIE CHCTEMbI HAYYHBIX
N 10 2 - - 8
uccinenoBanuii (ACHM)»
Paznen 2 «Kimacchl 1 IpOUCX 0K ICHHE 331249 10 2 - - 8
Pazgen 3 «Maremarndeckue Moienu (GPU3UICCKUX SBICHUN 16 4 - - 12
Pasnen 4 «MeToab! OLIEHKH aJ€KBAaTHOCTH MaTEMATHYECKUX 29 4 6 12
MOJenen»
Pa3men 5 «OcoOeHHOCTH BEIUMCINTEILHOrO dTamna Ha OBM»» 10 2 - - 8
Pa3znen 6 «Pemenue ypaBHEeHUI 26 4 8 - 14
Pazgen 7 «MopaenupoBaHre WHKEHEPHBIX 3a]1a4, MPUBOIAIIUX K 42 8 12 i 22
b depeHIMaTbHBIM U UHTETPAIbHBIM YPABHEHUSIMY
Paznen 8 «[IporpamMmmHoOe obecrieueHre» 44 8 8 - 28
HUroro: 180 34 34 - 112

4.2.2. ConeprxaHue pa3iejoB THCHUIIUHBI

n/n

HaumenoBanue pazaeJia
AUCHUIJIHMHBI

Copepaxanne TeKIMOHHBIX 3aHATHI

TpyaoemMKocTh B
aK. yacax

ABTOMaTH3UPOBAHHBIE
CUCTEMBI HAYIHBIX
uccnenoannii (ACHI)

Knaccudukanus, COCTaB, CTPYKTYpa,
OpraHu3arus. ACHH KaK JJIEMEHT
COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJOTHH.
Cucrempl il pemieHHWss TPUKIAIHBIX 3ajad.
WuTerpupoBaHHbIE CHCTEMBI. S3bIKH
nporpaMMmupoBanus. ['padudeckue CHCTEMBI.
ba3bl nanHBIX, 000M0uKK 6a3 naHHBIX. [lakeTs
IporpaMM YHCICHHBIX METOOB. TeKcToBble U
rpaduyeckre peJakTopbl

Kunaccel 1 nmpoucxoxaenue
3a/1a4

ABTOMaTH3aLuUs (GYHKIIMOHATIBHOTO
npoekTupoBaHus. OnNTUMH3AIUS  MPOEKTHO-
KOHCTPYKTOPCKHUX peleHui. Onenka
JUHAMHYECKHX XapaKTEPUCTUK CUCTEM. 3alayuu
aHaJIM3a CTPYKTYPbl MOJIETTUPYEMbIX CHCTEM.

MaremMaTudyeckue Moaenu
(bu3HYECKUX SIBICHUN

OcHOBHBIE JTallbl pacuera. [TonsaTne
MareMaruyeckod monaenu. [loHsTHe KOppEeKTHO
[mocTraBjeHHON 3amayn. OOmme 3amedaHus u
HEKOTOpbIE PUHIUITBI MOCTPOEHUS
MaTEeMaTHYECKHUX MOJIeTICH. Br16op
MaTeMaTUYECKOU MOJIEIH. Ananus
MaTeMaTUYECKOM MOJIEIH.
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HanMenoBanue pazaea

Coaep:xanue JJeKUMOHHBIX 3aHATHI

TpynoemkocTs B

n/n JTUCIUIIINHBI aK. yacax
Merobt onieHKH Merton  MOKOOPAMHATHOrO  CIiycka. Meron

4 | agexsarnoctn npsmoro  noucka. Merox  Monte-Kapio. 4
MaTeMaTHYCCKUX MOJICTICH | Be3ycloBHAs M yCIOBHAS ONTHMH3ALIHMSL.
OcobGeHHOCTH [IpencraBnenue yncen B DBM. O norpemHocT:
BBIYHMCIIUTEIILHOIO dTara BblunciaeHU. OTHOcHUTeNbHAasT U aOCOIIOTHAs
"Ha OBM ommOku. OmmOKKM B HMCXOMHON WH(MOpMAIUH,

00YCJIOBJICHHBIE TOYHOCTBHIO 3HAHUI HMCXOAHBIX
5 naHHbIX. OmUOKM OrpaHWYCHUS] H  OUIMOKHU 2
OKpPYIJICHUS. PacnipocTpanenue OLIMOOK.
[IpakTHueckne peKOMEHJALMHU MO OpraHu3aluu
BBIYMCICHUM C  MUHHUMaJIbHOH  IOTEpeHr
TOYHOCTH.
Pewenne ypaBaenui Pemenne HenuHeHHBIX ypaBHeHUU. Pemienue
CUCTEM JIMHEHHBIX alnre0panyecKux ypaBHEHUH.
6 Yucnennoe WHTETPUPOBAHUE. O6paboTka 4
pe3ylbTaTOB 3KCHEPUMEHTA. ANNpPOKCUMaLus
dbysakun. MHTEpIONsSImsS QyHKINH.
MopenupoBanue Juddepenunansupie ypaBHEHHUS B MPUKIATHBIX
WH)XEHEPHBIX 3aj1a4, HAayYHO-TEXHUUYECKUX 3a7adax. AHaJIUTHYECKOE
MPUBOIAIINX K U 4YHCIeHHOE pemieHue AuddepeHInarTbHbIX
muddepeHIMATEHBIM | ypaBHEeHUN. MeToapl pemieHus OOBIKHOBEHHBIX
MHTErPAIbHBIM mubdepeHIMaTbHBIX YpaBHEHUN (OAHOIIATOBBIC
7 ypaBHEHUSAM W MHOTOIIAroBbI€, SIBHBIE M  HESBHBIC). 8
VpaBHEHHsT B YaCTHBIX  NPOU3BOJHBIX.
UuclieHHBIE METOJbl PEIICHUS HWHTErPaJIbHbIX
ypaBHeHuid Bompreppa 1| w2 poma m
@pearonsma 1 u 2 poxa. Meroa perymisipusaniu
A.H. TuxoHoBa penieHust HEKOPPEKTHBIX 3a/1a4.
IIporpammuoe MopenupoBanuss ~ MHXKEHEpPHBIX  3aJad  C
g | obecnieuenne HCIIOJIb30BaHUEM YHUBEPCAIbHBIX 3
MateMaTHueckux cpeacts SMath Studio wu
Scilab.
Hroro: 34
4.2.3. TlpakTHYeCKHE 3aHATHSI

Ne . TpynoeMKocTb

o/ Pa3l]e.]'ll)l TemaTnka NPAKTUYC€CKUX 3AHATHH B AK. 9ACAX
Meroapl OUEHKM aJIeKBaTHOCTH MAaTEMaTHYECKUX  MOJCIIEH.

1 Pasnen 4 besycinoBHas u ycnoBHas onTUMH3anus. MHOroKpuTepHalbHas 6
ONTUMU3ALIHSL. O6paboTka pe3ynbTaToOB JKCHEpPUMEHTA.
Anmnpoxcumanus GyHkuuu. MaTepnonsauus GyHKIuy.

Pemenue cucreM TUHEHHBIX anreOpandeckux ypaBHeHUi. Perenue

2 Pazmen 6 | HeMMHEHHBIX ~ ypaBHEeHWH. PemeHwe  CUCTEM  HEITHMHEWHBIX 8
ypaBHEHUU. YHCIIEHHOE MHTETPUPOBAHUE.

YucneHHble METO/IbI pellieHus: OOBIKHOBEHHBIX U depeHInaTbHbIX
YpaBHEHUN. YpaBHEHMs B YaCTHBIX IIPOU3BOJAHBIX. Metox

3 Pazgen 7 | koHeuHnbIx pa3HocTell. MeTo[ KOHEUHBIX AJIEMEHTOB. UMCIICHHBIC 12
METO/Ibl PEIICHUS HHTETpaIbHbIX ypaBHeHUU BombTeppa 1 u 2
pona. UucieHHbIE METOAbl PELICHUs HMHTETPAIbHBIX YPABHEHUU
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Ne N TpynoemkocTs

Pasneast TemaTHka NPaKTHYECKUX 3aHATHI
n/n B aK. yacax
®pearonbma 1 u 2 poga. Meton perynspuzanuu A.H. TuxoHosa.
[IpenmeTrHbIe 3a/1a4M, ONMUCHIBAIOIIME PEAbHBIA OOBEKT, pelIeHHe
KOTOPBIX CBOJHUTCS K PEIICHUIO HEJIMHEHHBIX ypaBHeHuit SMath
Studio u Scilab. IlpenmeTHbie 3a7a4yu, OMHMCBHIBAIOIINE PEATbHBIN
MIPOLIECC, pellIeHnEe KOTOPBIX CBOJAUTCS K pelieHuro 3anaun Komm
JUIsi OOBIKHOBEHHBIX JuddepeHmanbHbix ypaBHeHuin B SMath
Studio u Scilab. IIpeameTHbBIE 3amMa4K, OMUCHIBAIOIIME pPEabHBIN
IpoIlecC, PEHICHNEe KOTOPBIX CBOAMTCS K PEIICHUIO KPAaeBOU 3a/1aun
Ui OOBIKHOBEHHBIX AuddepeHnnanbubx ypaBHeHuit B SMath
Studio u Scilab. IlpenmerHbie 3a7a4yu, OMHMCBHIBAIOIINE PEATbHBIN
buznyeckuil mporecc, peleHne KOTOPhIX CBOAUTCA K PEIICHUIO
nuddepeHmanbHbIX YpaBHEHUH B YaCTHBIX MPOU3BOAHBIX B SMath
Studio.

4 Pasnen 8

HUroro: 34

4.2.4. JlaGopaTopHblie padoThI
JlaGopaTopHbie pabOTHI HE MIPETYCMOTPEHBI.

4.2.5. KypcoBbie padoThl (IPOEKTHI)
KypcoBbie paboThl (IPOEKThI) HE IPETYCMOTPEHBI.

5. OBPA3OBATEJIBHBIE TEXHOJIOT'MU

B xozne 00yueHus mpuMeHsoTCs:

Jleknmu. OHU SIBISIOTCS OHUM W3 Ba)KHEHIIMX BUJIOB YYEOHBIX 3aHATUII U COCTABISIOT OCHOBY
TEOPETUYECKOI MOATOTOBKU 00yJaIOIINXCS.

[leny TEKIMOHHBIX 3aHSATHMA:

- 1aTh CUCTEMATU3UPOBAHHBIE HAy4yHbIE 3HAHMSA 10 JUCLUIUIMHE, AKLEHTHUPOBaTb BHMMAaHHUE Ha
HanOoJIee CJI0KHBIX BONPOCAX JAUCHUILIMHEI;

- CTUMYJIUPOBaTh AaKTUBHYIO IO3HABATEIbHYIO JESATEIbHOCTh OOYyYalolIMXcs, CIOCOOCTBOBAThH
(OopMHUPOBaHMIO UX TBOPYECKOTO MBILILICHHUS.

IIpakTyeckne 3anaTus. [IpakTrueckne 3aHATHSA COCTaBISAIOT BAXKHYIO 4acTh TEOPETUUYECKON U
npodeccnoHanbHOM MOAroToBKU. OHU MPOBOAATCS MO OCHOBHBIM M HauOoJiee CI0KHBIM BOIIPOCaM MM
TeMaM y4eOHOH MpOrpaMMBbl.

[enn npakTH4EeCKUX 3aHATHNA:

— MIOMOYb CUCTEMATU3UPOBATh, 3aKPEIHUTh U YIIyOUTh 3HAHUS TEOPETHUECKOTO XapaKTepa;

— HAy4YUTh CTYACHTOB MpHUEMaM pEUIeHMs] MPAKTUYECKUX 3a/]ay, CIOcOoOCTBOBATH OBJIAJICHHUIO
HaBBIKAMU M YMEHUSMU BBIIIOJHEHUS Pacy€ToB, rpauuecKux U APYruxX BUAOB 3aaHUM;

— HAy4YuTh UX paboTaThb C KHUTOW, CIIy’)KEOHOW IOKYMEHTAalMell M CXeMaMH, MOJIb30BaThCs
CIIPAaBOYHOM U HAyYHOH JIMTEPATYPOU;

— yOpouuTh OO0pa3oBaBIIMECS Ha JIEKUHWU CBSI3M U AacCOIMAMU MYTEM MOBTOPSIOLIETOCS
BBITIOJTHEHUS I€HCTBUM, XapaKTEPHBIX 1JI1 U3YYEHUS TUCIIUILINHBI

Koncynbrauun. OHu SBISIOTCS OJHOM U3 (GOpPM PyKOBOJCTBA yueOHOU paboToi oOyyaromuxcs u
OKa3aHHUs UM TIOMOLIM B CaMOCTOSITEIbHOM M3Y4E€HUM MaTepuajia AUCLUIUIMHBL, B JIMKBUIALMHA UMEIOLIUXCS
1po0eIoB B 3HAHUSX, 38/I0JDKEHHOCTEH M0 TEKYIIUM 3aHSTHUSM, B [TOJITOTOBKE KYPCOBBIX paboT (IIPOEKTOB).

Tekyie KOHCYNIbTAIMM, HakaHyHE AU(QEepeHIIMPOBAHHOTO 3ayeTa MPOBOIATCS IpernoaaBareieM,
BEJlYIIMM 3aHATHS B y4eOHOU IpyIine U HOCST KaK MHIMBUIYaJbHBIN, TAK U IPYIIIOBOM XapakTep.

CamocrosiTteibHas padoTa. OHa HanpaBiieHA HA YIITyOJIeHHE M 3aKPEeIIeHue 3HAHUM, MMOTY4YEeHHBIX
Ha JIEKLMSX M IPYTHX 3aHATHAX, @ TAKKe BIPAOOTKY HAaBBIKOB CAMOCTOSATEIBHOIO aKTUBHOTO MTPUOOpPETEHUS
HOBBIX, JIOTIOJHUTENBHBIX 3HAHHUM, MOATOTOBKY K MPEICTOSAIIMM YYEOHBIM 3aHATHAM U MPOMEKYTOUHOMY
KOHTPOJIIO.



6. OMEHOYHBIE CPEJICTBA UIsI TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTH,
IMPOMEXYTOYHOU ATTECTALUUA 110 UTOI'AM OCBOEHUA TNCHUIIJINHBI

6.1. OeHoYHbIe CpeACTBA JJIs CAMOCTOSITEJIbHOW PpadoTbl M  TEKYyIIero KOHTPOJIs
ycreBaeMoCTH

Pa3znes 1. ABTOMAaTH3HPOBAHHBIE CHCTEMbI HAYYHBIX HcciaenoBanuii (ACHH).

1.
2.
3.

4.
5.

Hate onpeneneane ACHU (aBromaTusupoBanHas cucteMa Hay4YHBIX UCCIICTOBAHUIA).

VYka3zarb 00J1acTH HayKU U TeXHUKH HauOosee dpdextuBHO ncnonb3yronme ACHU.

Hazparp otiimunss ACHU ot npyrux Tumnos aBromatusupoBaHHbIX cucteM (ACY, ACVYTII,
CAIIP u T.1.).

VYkazarb nenu coznanus ACHU?

HazBate ocHoBHYI0O dyHKIMI0O ACHU.

Pazjen 2. Knaccel u npoucxoskaenue 3aaad.

1.
2.
3.
4.
S.

ChopmynupyiiTe NOHATHE «CUCTEMAY.

[lepeuncnure NpU3HAKH, 10 KOTOPHIM CTPOUTCS KITACCU(PHUKAIHS CUCTEM.
JlaTtb onpenienieHne MOHITHS «CUCTEMHBIN aHaIu3».

Packpolite cyTb CUCTEMHOTO aHAJIN3A.

Onuimmre 3aJa4u CUCTEMHOTIO aHAJIN3A.

Paznea 3. MaremaTnueckne Mojes i (pU3HMIeCKHUX SIBJICHHU.

1.
2.
3.

4.
S.

OOBsicHUTE B Ye€M COCTOST NPEUMYIIECTBA M HEJOCTATKHM MAaTeMaTHUECKUX MOJCICH 1o
CPaBHEHHUIO C HATypHBIMHU MOJAEISAMU?

Kakue ObIBalOT MaTeMaTHYEeCKUE MOJEIM B  3aBUCUMOCTH OT  HCIOJIB3yeMOIO
MaTeMaTU4eCcKoro anmapara?

Chopmynupyiite 3a1ady mpoBEepKU aIeKBATHOCTH MOJICIH.

HepeLH/ICJ'[I/ITC OCHOBHBIC OTallbl MATEMATHUYCCKOI'0 MOJACINPOBAHMA, paCKpoﬁTe HUX CYHIHOCTbD.
Uem oTIMYaeTCs CTAaTUCTHYECKAst MOAETh OT JUHAMHYECKOM?

Paznen 4. MeToabl OLIEHKH aJeKBATHOCTH MaTeMaTH4YeCKUX Mo/e/Iei.

1.

2
3.
4.
5

Ornpenenure CyImHOCTh METOAA MOKOOPANMHATHOTO CITyCKa M METOJ]a HAUCKOPEHIIIEro CIycKa.
B uem 3akmtouaeTcsi OCHOBHas Uesl METOJ1a HAMMEHBIIIUX KBaJAPATOB?

JlaTh onpeneneHue NOHATUS «ONTUMU3BALUS.

ChopmynupyiiTe 3aa4y Ha YCIOBHBIN IKCTPEMYM C OTPAHMYCHUSIMHU THIIAa HEPABEHCTB
Omnpenenure CymHOCTh U chepy HCMOIB30BAHHUS METO/NA CTAaTHCTHUYECKOTO HCIBITAaHUSI
Mownre-Kapo.

Pa3zgen 5. Oco0eHHOCTH BLIYMCJINTEILHOI0 dTana Ha DBM.

1.
2.
3.
4.
S.

JlaTek onpeneneHne norpenrHoCTH.

JlaTh orpeesieHue TOYHOTO U MPUOIMKEHHOTO YUCIIa.

[IpuBectu onpenenenre abCOMOTHOW U OTHOCUTEIBLHOM MOTPEIIHOCTH.
IIpuBenuTe npuMepsl yCTPAaHUMOW U HEYCTPAHUMOM MOTPELIHOCTH.
OOBACHUTH IOHATHE 3HAYAIINE UPPHI YUCITA.

Pa3neu 6. Pemienne ypaBHeHuii.

1.

&

B dyem 3akmrouaeTcs OCHOBHas uies MeToJa HCKIOUeHMs [‘aycca nims pemeHus CUCTEM
JMHEWHBIX anreOpandeckux ypaBHeHHMH? B uem coctosaT omimums Metona ["aycca co cxemoit
€IMHCTBEHHOTO JIEJICHUS U ¢ BEIOOPOM TJIaBHOTO 3JIeMEeHTa?

B dem 3akimrouaercs CyTh METOAA IPOCTOW WMTEpaluu MU 3elens A PEIIEHUs CHCTEM
JUHENHBIX anreOpanyecKkux ypaBHeHH? B ueM cocTOUT OTIMYKE STUX METOJI0B?

OnummMre anropuT™M MeToAa IUXOTOMHM (XOpA, KacaTelbHbIX, MPOCTBIX HTEpaluil) s
pELICHHS HETMHEUHBIX YPaBHEHUH.

Kak oLeHuTh NorpenHocTs METOA0B NMPSAMOYTOJIbHUKOB, Tpanenuii 1 CumicoHa?

B yem cocTout npuHIun PyHre A OLEHKH MOTPEIIHOCTH YUCIEHHOTO UHTETPUPOBAHUS?



Pa3nen 7. MoaenupoBanue WHKEHEPHBIX 3a1ay, NPUBOASAIIUX K AuddepeHUUATBLHBIM U
HHTErpajibHbIM YPABHEHUSIM.
Ha3oBute OCHOBHBIE pa3nuuus, JOCTOMHCTBA U HEJOCTATKU OJIHOIIATOBBIX M MHOT'OIIArOBBIX
MeTOA0B pemeHus 3anadn Komm.
[losicHuTe MOHATHE YCTOWYMBOCTH pelieHus 3anaun Kommn.
Onumute peurenue 3agaum Komm merogom Pynre-Kyrra.
ChopMynupyiiTe KOHEYHO-PA3HOCTHBIM METOJ PEIICHUS KpaeBOW 3amavd I JIMHEHHOTO
Qg QepeHInanbHOTO YpaBHEHHS BTOPOTO MOPSIKA.
5. Ompegenute cymHocTh Meroaa peryispuszanuu A.H. TuxoHoBa pelieHuss HEKOPPEKTHBIX

3ajad.

H~own

Pa3nen 8. [IporpammHoe obecnieyeHmue.
1. Coopmynupyiite 3anauy dupuxie u 3amaqy Helimana.
2. Kakme ¢ynknum SMath Studio u  Scilab MOXHO HCHOIB30BaTh IS PELICHUS
Qg QepeHIraIbHbIX YPABHEHUH B YaCTHBIX MPOU3BOJHBIX MApaO0IMYECKOT0 THITA?
3. Kakyro ¢pynkiuo SMath Studio MoxHO BK/TFOYaTh B COCTaB MPOrPAMMHOIO MOJTYJISI?
Kakoit ¢yukuueit SMath Studio moxxHO pemuth ypaBHeHue Jlamgaca ¢ HYJIEBBIMH
I'PaHUYHBIMHU YCIIOBUSMH?
5. Kaxko# ¢ynkmmert SMath Studio moxHo pemmTh ypaBHeHue IlyaccoHa, eciu TrpaHUYHBIC
YCJIOBUSI OTJIMYHBI OT HYJIS?

&

6.1.1. [IpumepHoe pacueTHO-TpaduUecKoe 3aJaHNe

Samanue Nel.

3azemnutens B QopMe KOJbLIAa PagMycoM [ pacHoiiOKeH B
rpyate Ha riyoumne h. Ero comporuBienue mpu  h>>r

h d

rie ™= 3,14..., G —3UeKTPONPOBOJHOCTh TPyHTa, d — JHUaAMETp
HPOBOJIHUKA, U3 KOTOPOTO U3TOTOBJICHO KOJIBIIO.

1 r 16r
paccuMThIBaeTcs Mo Gpopmyiie R=—p— —+In| — ||,
47rG

3amaBmmch mapamerpamMu h u d, ykazaHHsIMH B Tabiwmie, a Takke npunass G =0,03 o , HaliauTe
M-M
paguyc I, obecneurBaromuii TpedyeMoe conpoTuBiIeHue 3azemiueHust R = 15 Owm.
[TapameTp Bapuant
1 2 3 4 5 6
h, m 1,2 1,1 0,9 15 1,6 1
d, m 0,03 0,02 0,015 0,025 0,014 0,035
R, Om 17 25 22 15 16 21

Vkazanue. Ha OCHOBaHMHM TIOJIydEHHOTO 3aJaHUsl OMpEIeNUTe BUA ypaBHEHHs. IIpoBeauTte
rpadudeckoe uccieaoBanue ypasuenus. Pemmre 3amauy B cucreme SMath Studio.

3amanue No2.

A BCpTI/IKaJ'ILHLIC KOJICOAHHMSI MEXaHUYECKOH CHCTEMBI moJ AeHCTBHEM

T{” MOCJICOOBATCIIBHOCTU IIOJIY CHHYCOHMOAJIBbHBIX HWMITYJIBCOB OIIMCBIBAIOTCA

d?x

dx
g depeHIaIbHBIM YpaBHEHHEM BUa mF +p Py +kx= |Fm COS(a)t)|,

TAC X- OTKIIOHCHHE CHUCTEMBI OT UCXOAHOI'O IMMOJOKECHU, t- BpEMs,
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m- macca Onoka, f - koap¢uuueHt TpeHus, K- xosdduument xecrkoctn amopruszaropos, F. n @ -

MapaMeTpsl BBIHYKJAIOMIEH CHITBI.
B cucreme SMath Studio pemire ypaBHEHHE IS CIEAYIONIMX JaHHBIX: M = 3 KT ; KO3QPHUIIHEHT

tpeuust S =1kr/c ; koadduruent xectkoctr K =4H/m. Havansnbie yenosuss X =0 u dx/dt =0 npu
t =0. OcranbHble MapaMeTphl TaHbI B TAOJIHIIE.

MapameTp BapuaHT
1 2 3 4 5 6
m, kr 2 3 1,5 14 2,5 3
F.,.H 150 1960 980 720 250 170
(0] 0,1 2 2 0,2 12,5 0,3

[Monyuure ywactok pernerusi X(t), Ha KOTOPOM YCTaHABIMBAIOTCS YCTOWYMBBIC KOJCOAHHS B
cucteme. [locrpoiite 3aBucumoctu F(t) =|Fm Cos(a)t)| u X(t).

Vkazanune. @opmanusyiite 3amauy a1 perrenuss B SMath Studio. Tlpu Heob6xomumocTn
NPOM3BEIUTE €€ HOPMHPOBKY M Jpyrue mpeoOpazoBanusi, oOieruarome perreHune B SMath Studio.
OOparute ocoboe BHUMaHHE Ha OTiaMuYMe (HOpMYIHPOBOK 3amaun Komu u kpaeBod 3amaud. Pemmre
3aady ¢ momoiisio makera SMath Studio.

6.2. OueHo4HbIe cpeacTBa st NpoBe/IeHUs! NPOMEKYTOYHOI arrecTanuu
(andpepeHupoBaHHOIO 324eTa)
6.2.1. [lpumepHblii NepeyeHb BONPOCOB K TU(depeHIIHPOBAHHOMY 3a4eTy
HazBarb 3aaun, kotopsble pemaroT koMmibiotepsl B ACHU.
Vkazathb, uto obecreunBacT ACHHU.
VYka3zatb cepsl ucnosb3oBanus kKommnbioTepoB B ACHU?
[lepeuncnuTh MONOKUTEIHLHBIE MOMEHTHI, BOSHHUKAIOIINE B pe3ynbTaTe npumeHennss ACHU.
Onucarts nporpammuoe obecieuenne ACHU.
[Tepeuncnuth Tamnbl pa3BUTHUS MPUKIATHBIX CUCTEM.
[lepeuncnuth MaTeMaTHUYECKHE MTAKETHI, KOTOPbIE MOXKHO UCIOJB30BaTh s pa3padborku ACHU.
Hatb onpenenenue noustuio «LabVIEW».
Uem 00bsICHAETCS IIMPOKOE PACIPOCTPAHEHUE MATEMAaTUYECKUX MOieTeit?
0. Kakue ObIBaloT MaTeMaTH4YeCKHE MOJENTU B 3aBUCHUMOCTH OT HCIOJb3YEMOT0 MaTeMaTHYeCKOTO
anmapara?
11. B yeMm 3aKIr0YarOTCSA OTIIMYUS JUHENMHBIX MOAEIEH OT HEMUHEWHBIX ?
12. Yem oTnmuaercs AeTEpPMUHAPOBAHHAS MOJIENb OT CTOXaCTHIECKOM?
13. Ha xakue kiIacchl OAPa3ACSIOTCS ONTHMH3AIMOHHBIE MOICTU?
14. Yro Takoe neneBast QyHKIUs?
15. Ha3Bathb, 4TO OTpakaeT 3aKOH (PYHKIIMOHUPOBAHUS CUCTEMBI.
16. Omucatp mocnenoBaTeIbHOCTh CHCTEMHOTO aHANN3A.
17. TlocTpouTh ANTOPUTM pPEIISHHS 3314 C IPUMEHEHHEM CUCTEMHOTO aHAIH3a.
18. Vkazare (hopMy 3amiCH YUCIIA C TUTABAOIICH 3aIlATOM.
19. IlpuBectu mpUMephl YCTPAHUMOM U HEYCTPAHUMOUN MOTPEUTHOCTH.
20. ChopmynrpoBaTh OCHOBHYIO 33/1a4y TEOPHU TOTPEITHOCTEH.
21. Jlatb moHsTHE pa3psaAHOM ceTku DBM.
22. Yxa3aTh HCTOYHUKH MOTPEITHOCTH YUCIIEHHOTO Pe3yJIbTaTa.
23. OnucaTh aNrOpUTM MOKMCKA MOTPEUTHOCTH CII0KHON (QYHKITHH.
24. Onucath perienne 3anaun Ko Mmetogom Diinepa.
25. [TosICHUTD TTOHATHE YCTOWYMBOCTH perieHus 3anadn Komrm.
26. [TosicHUTH KaKue METObl O0JIee TOUHBIE: SBHbIC WU HESBHBIE.
27. [losicHUTD, KaK BIMSET pa3Mep IIara mpy peuieHnu 3aaauu Koy Ha morpentHoCcTh pe3yibTara.
28. OOBACHUTD, YTO TAKOE MOPSAAOK TOUHOCTH METO/Ia M KaK OH CBsI3aH € ero 3(h(PpeKTUBHOCTHIO.
29. Yka3aTb, C IOMOUIBIO YEr0 MOKHO CHU3UTH JIOKAJIbHYIO OIIMOKY Ha I1are.
10
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30.

Kaxkue BbI 3HaeTe rpymnIbl METOJIOB PEIICHUS CHCTEM JIMHEWHBIX aJIreOpandecKnX ypaBHEHUHN?

31. Yro BIHsET HA CKOPOCTh CXOJUMOCTH UTEPAIMOHHOTO Tporiecca?

32.
33.
34.

35.
36.

37.

38.

CnocoObI OTACIICHHS] KOPHEH.

B uem cocTout 0oCHOBHas UEsl YUCIEHHOTO UHTETPUPOBAHUS?

Pe3ynbTaThl M3MeEpeHUN Kak clydailHble BEIWYMHBL. YMCIOBBIE XapaKTEPUCTUKHU CIyYalHBIX
BEJIMYMH.

Kakas 3agaua Ha3piBaercs 3anayeit Ko i 00bIKHOBEHHOTO AU PEpeHIInanbHOIO ypaBHEHUS ?
KakuMu MeTogamMu MOXKHO pPEIIUTh KPaeBYIO 3ajady Ajisi OOBIKHOBEHHOTO JH(epeHIInaTIbHOrO
ypaBHEHUS?

OnummTe METOJT TPOTOHKH U €r0 POJb B pelIeHUH 3a/1a4 ¢ qudHepeHInaTbHBIMA YPAaBHEHUSIMU B
YAaCTHBIX MTPOU3BOIHBIX.

Kakum 00pa3omM MOKHO OIEHUTH TOTPEIIHOCT Pe3yJIbTaTa YHUCICHHOTO PeIeHHs?

6.2.2. [IpumepHbIe TecTOBBIE 3a1aHus K TU¢ (epeHIIHPOBAHHOMY 3a4eTy
Bapuanr 1

Bomnpoc BapuanThl oTBeTa

Kakoii nmpuHINT SBJISETCS OCHOBOIIOIATAOIIUM 1 npuHIOUI KOHIENTYyaTH3auN
IPY CO3JIaHUM U PA3BUTUHM aBTOMATU3UPOBAHHOM | 2 MPHUHLUI COBMECTUMOCTH
MH(OPMALIMOHHON CUCTEMBI? 3 IpUHIUN PE3IOMUPOBAHUS
4  NpUHLMI CUHTE3WPOBAHMS
YeMy mpu IpOEKTUPOBAHUU CHCTEM yIpaBieHus | 1 ObICTpOAEHCTBUIO
ynensercs: 0oJipliee BHUMaHUE? 2 HaJEXKHOCTH
3 MaccorabapHUTHEIM ITOKA3aTelsIM U
MOIIHOCTH

4 COIIPSKECHUTIO HYyBCTBUTCIIBHOI'O
9JICMCHTA CUCTEMEI C €€
BBIYUCJIUTCIIBHBIMU CPEACTBAMU

3. | ACHU otnuyaroTcst OT APYrux TUIIOB 1 xapakrepom uHpopmanuu,
aBToMaTu3upoBaHHbIXx cuctem (ACY, ACYTII, MOJIy4aeMOM Ha BXOJE CUCTEMBI
CAIlIPuT.n) ... 2 XapakTepoM OOBEKTa yNpaBJIEeHUS

3 xapakTepoMm HH(OpMAIHH,
MOJTy4aeMOM Ha BBIXO/I€ CUCTEMBI
4  HUYEM HE OTINYAIOTCS

4. | COBOKYMHOCTh IPU3HAKOB: aBTOMAaTHYECKHE, 1 crnoxHOCTh OBEACHUS
peliaroIye, cCaMoOpraHU3yoIuecs, 2 CTpyKTypa
MPEBUIAIINE, TPEBPAIIAOIINECS OTHOCUTCS K 3 XapakTep CBS3H MEXKIY dJIEMEHTaMU
KPUTEPHIO ... 4  xapaktep QyHKIUN

5. | CnocoOHOCTh CUCTEMBI COXPaHITh YaCTUUHYIO 1 »SMepIKEeHTHOCTh
PaboTOCTIOCOOHOCTH TIPH OTKA3€ OTIETBHBIX 2 pobacTHOCTH
JIEMEHTOB — 3TO ... 3  LeJNOCTHOCTh

4 OopraHM30BaHHOCTH

6. | CBOICTBO U3MEHSATH MOBEJCHUE UITU CTPYKTYpYy ¢ | 1 HAAEKHOCTH
LEJIbI0 COXPAaHEHUSs, YITYUIIEHUS WIH 2 KUBYYECTh
MPHOOpPETEHNE HOBBIX KAYECTB B YCIOBHSIX 3 YCTOWYUBOCTH
W3MEHEHHS BHENIHEH CpeJibl - 3TO 4  anantupyemMocThb

7. | UTo MOHUMAIOT MO KJ1accoM? 1 100y COBOKYMMHOCTH OOBEKTOB

2

COBOKYITHOCTH OOBEKTOB, 00J1aaI0NTHNX
HEKOTOPHIMU MIPU3HAKAMU OOIIHOCTH

3 mocnenoBaTenbHOE pa3OUeHHE
MOJICUCTEM B CHCTEMY

4 mocie1oBaTeNbHOE COETUHEHHE

MNoACHUCTEM B CUCTCMY
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Bompoc

BapuaHTthl oTBeTa

8. | Pe3ynbrarhl MMUTAIHOHHOTO MOJIEHUPOBAHUSL. . . 1 HOCAT CJIy4aillHBIH XapakTep,
OTPKAIOT JIMIIb CIy4YaiiHbIE COYETaHUS
JENCTBYIOIINX (akTopoB,
CKJIa IbIBAIOIIINXCS B nporecce
MOJIETTUPOBAHUS
2 SIBJISIFOTCSI HETOYHBIMH H TPEOYIOT
THIATENILHOTO aHAN3a
3 SBIAIOTCA MCTOYHUKOM MH(OpPMALUU
JUTSI IOCTPOEHUS peaibHOro 00bEKTa
4 TOYHO OTPAXKAIOT IIOBEACHUE
pealbHOTO 00bEKTa
9. W3 npuBeIeHHBIX CUCTEM KPAEBOl 3a/1auei y" =X
ABIICTCS
MG
!
y'®)=2
[/
y'@Q=2
14
yy'=1
2 y(@) =1
y(4)=2
3 Ay' = y® +4x7?
-1
y(e)=—e
y'+2y'+y=5
y(0)=1
10. | B kakoii ¢popmyre unciaeHHoro uaterpupoanusi | 1 Cumrmcona
UCTIOJIb3YIOTCS] HE PABHOOTCTOSIINE Y3IIbI 2 Tpaneuwmii
3 Taycca
4 JleBbIX MPSMOYTOJIHHUKOB
11. | B xakoM U3 YUCIIEHHBLIX METOIOB 1 B Merone CuMIICOHA
UHTETPUPOBAHUS UCIIOIB3YETCs IMHEeHHas 2 B MeTOJI€ JIEeBBIX MPSIMOYTOJIbHUKOB
WHTEPIOJIALUS? 3 B MeToje Tpamenui
4 B MeTOie MPaBbIX MPSIMOYTOJILHUKOB
12. | Koappuumentsr Herotona-Koreca, Berancnsiempie | 1 Buma nmoasiHTerpansHoi yHkimn f(X)
o hopmyie 2 KOJHMYECTBA y3JIOB HHTEPITOJISIIUH N
(p*tam : , 3 BepxXHero mpejena HHTETPUPOBAHUS
H= a0 Do (@00 D@ i Do (@ mdp p pea pup
: 'ng 4 BepXHErO W HUXKHETO MPEICIIOB
3aBUCST OT WHTETPUPOBAHUS
13. | Bagaya: HaiiTH QyHKIHKIO U, KOTOpas 1 3agaueit Komn
YAOBJIETBOPSET ypaBHEHUIO Jlarmiaca Bo Bcex 2 3apmauent Helimana
BHYTPEHHUX TOYKax o0JacTu S, a Ha rpaHUILIe 3 rpaHMuHOM 3a1ayeit
o0nacti OS YCIOBUIO 4 3anaueit upuxie
ou
—|GS =w(X,Y), X,y €S Ha3bpiBaeTCs
on
14. | BeIpoXI€HHYIO CUCTEMY JTUHEHHBIX 1 TporoHku
anreOpanyecKnx ypaBHEHUH MOXKHO PEILIUTh 2 perymispu3aiuu
METOJIOM 3 Kpamepa
4 Taycca
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Bomnpoc BapuaHTthl oTBeTa
15. | OCHOBHBIM THUIIOM KOHEYHOTO 3JIEMEHTA, KOTOPBIA | |  CTEpP)KHEBOM 3JIEMEHT
UCTIOJIB3YeTCs U MOJCIUPOBaHUs Ppepm, CToeK, | 2 YEThIPEXYTOJbHBII  CBUTOBBII
pebep, MOsACOB U APYIHX 3JIEMEHTOB KapKaca HJIEMEHT
U3CNN, ABIISICTCS 3 OOBEMHBI  OCECHMMETPUYHBIN
HJIEMEHT
4  1UIOCKUHM TPEyroJIbHbII 3JEMEHT
16. | YpaBuenue Jlannaca umeer Buj O*F(x,y) O%F(x,Y)
1 2 + 2 = _p(x’ y)
OX oy
O’F(x,t) , O°F(x,t)
2 —C =0
ot’ ox?
O*F(x,y) 0°F(x,Y)
3 + =0
ox2 ayz
4 8F(x,t)_c2 O*F(x,t) 0
ot ox’
17. | ®opmyna mis 1 SBHOU cXEMBI
- - 2 HEsSBHOM CXEMBbI
nuddepenunposanns f'(X) = foc h)th =) 3 nznyH(::ﬁBCHoeﬁ CXEMBI
SIBISICTCS IPHMEPOM 4  KOMIAKTHOW CXEMbI
18. | Kakoe uncio uMeeT msiTh 3HaYamx mudp?: 1 0,0453
2 0,008541
3 0,00148
4 0,76400
19. | Ha xakom dTare pemeHus onTUMaIbHBIX 33124 1 wuccnenoBaHue BIMSHUS IEPEMEHHBIX
yCTaHaBJIMBAETCS CTENEHb aIeKBATHOCTU MOJIENTM | HA 3HaU€HHE LeNeBOi PpyHKIMH
¥ MOJIETIPYEMOT0 OOBEKTA B MpeJIeNiaX TOYHOCTH | 2 TMOCTPOEHUE MAaTeMAaTHIECKOH MOICIH
UCXO/IHOW nH(popManuu? paccMaTpuBaeMoi poOIeMbl
3 MOCTpOEHHUE Ka4eCTBEHHOUN MOJICIN
paccMaTpuBaeMoi MpoOIeMbl
4 »sKcnepTHas NpOBEpKa pe3ylbTaToB
20. | Kakue MeTo/1bl UCTIONB3YIOTCS JUISl peILICHHS 1 wmerox MHOXUTEnNeH Jlarpanxka
ONITUMAJILHBIX 32/1a4 C INHEHHBIMH BBIPAXKCHUSAMH | 2 TUHAMHYECKOE IPOTPaMMHUPOBAHHE
JUI KPUTEPHsI ONTUMAJIBHOCTH U JIMHEHHBIMHU 3 nuHeWHOe NporpaMMHUpPOBaHUE
OTpaHUYEHUSIMHU Ha 00JIaCTh U3MEHEHUS 4 MeToAbl UCCIeNOBaHUS (PYHKIIMH
NIEPEMEHHBIX?
Bapmuanr 2
Bonpoc Bapuantsl oTBeTa
1. | Yro sBnsieTcss OCHOBHBIM 3JIEMEHTOM Hay4YHO- 1 saBneHus
MBICITUTENILHOTO Mporiecca? 2 KaTeropuu
3  00BEeKTHI
4 mnoHsTHA
2. | Bribepute nmpusHak kiaccuuxanuu 1 mo knaccy peanu3zyembIx

ABTOMATHU3UPOBAHHBIX MH(GOPMAITMOHHBIX
TEXHOJIOTUH.

TEXHOJIOTHYECKHX OTepaIiuit

2 1o chepe pyHKIHOHUPOBAHUS 00BEKTA
yIIpaBJICHUS

3 10 YpPOBHIO B CUCTEME
rOCYJapCTBEHHOTO YIPABJICHUS

4  mo yHuQHUIMPOBAHHBIM CUCTEMAM

13




Bompoc

BapuaHThl 0TBeTa

JOKYMCHTAlI1

UT0 mOHUMAETCS O] IPOTPAMMHBIM
o0ecrieuenuem?

1

COOTBETCTBYIOIIUM 00pa3om

OpraHU30BaHHBINA HAO0OP MPOrpaMM U

AHHBIX
2 Habop cnenuaibHBIX IPOrpamMM IS
pabotsr CAIIP
3 Habop cnenuagbHbIX MIPOTrpamMM IS
MOJCIIUPOBAHUS.
4 Habop crenuagIbHBIX IPOTPaMM IS
paboret ACHU
OCHOBHOI1 33J1aueii CHCTEMHOI'O aHaAJIN3a 1 3amaya JeKOMIIO3UIIMU
SIBJISICTCS . 2 3ajada aHaAJIM3a
3 3amava CHHTE3a
4 Bce OTBEThI BEPHBI
XapakTepucTuka — 3TO ... 1 COBOKYMHOCTH CBOMCTB O0BEKTA,

06}’CJIOBJII/IB8,IOHII/IX €TI0 MPUTOAHOCTD IJIA
HCIIOJB30BaHMs 110 HA3HAYCHHNIO

2

OTPAKCHUC HCKOTOPOI'oO CBOMCTBaA

QJICMCHTA CUCTCMBbI

3

CTCIICHb HpI/ICHOCO6JIeHHOCTI/I CHUCTCMBI

K JOCTHXXCHHUIO LICJIN

4

COBOKYITHOCTh CBOHCTB OOBEKTA,

OGYCJ'IOBJ'II/IBB.IOH_[I/IX €ro IPpUrogHOCTDb JIA
HCITIOJB30BaHHUA 110 HA3HAYCHUTO

Kakue cucteMnl OBIBAIOT B 3aBUCHMOCTH OT 1 croxacTHYecKue
aJanTUBHOCTH? 2  KOMILIEKCHBIE

3 abcTpakTHbIE

4 camoopra"usymoomuecs
OTtHocuUTeIbHAS TOTPEITHOCTh n | of (x,, X X))

LAV ELARE]
nuddepeHupyemMoit GpyHKIIUA MHOTHX 1 Aly)= Z - X - IA(Xi)
aprymenToB Yy = f(X;,X,,...,X,), BbI3bIBaeMas = '

JIOCTaTOYHO MaJIbIMU MOTPEIIHOCTSIMH nodn (X, X, X))
A A A 2 §(y) =Z S - 'A(Xi)
(%), A(X,),...,A(X,) apTyMEHTOB X;, X,,..., X, = oX; |
BBIYHCIIIETCS 110 (hopMmyIie:
LOF (X, Xy e X
3 oy =3 [T Xemn X)) 5y
i-1 oX; |
4
n oln f(X, X,y X))
5()’):in' S - |'5(Xi)
i=1 i |
Kakoe yTBep:kieHre HEBEpPHO? 1 1npu cnoxxeHuu abCOTIOTHBIC

MOrp€IIHOCTU CKJIIAAbIBAOTCA

2

IIPpU BBIYUTAHUUA a0COJIIOTHBIE

MIOTPEUIHOCTH CKJIA/IBIBAOTCS
3  1Opu YMHOXEHUU OTHOCUTEIbHbIE
MOTPENTHOCTH YMHOKAKTCS
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Bompoc

BapuaHThl 0TBeTa

4 IIpu ACJICHUHU OTHOCUTCIIbHbIE
MOrpCIIHOCTU CKJIA/IbBIBAOTCA

9. B kakom u3 nepedrcieHHbIX METOI0B 1 wMeroxn HerotoHa
MHOTOMEPHOM ONTUMH3ALUU UCIIOIb3YETCS 2 MeToj rpalu€HTHOrO CIIycKa
KBaJpaTHU4YHAas anipokcumanus’? 3 MeToj Hauckopeiiiero
IIOKOOP/AMHATHOTO CITyCKa
4 meto[ 1eOpMUPOBAHHOTO
MHOIOTpaHHHUKA
10. | Kako# u3 nmepeyrciIeHHbIX METOJIOB HE SIBIISCTCS 1 wmeron JleBenOepra — MapkBapara
METOJIOM MHOTOKPUTEPUATIbHOW ONTUMU3ALMU? 2 wmerop ontuManbHOCTH 110 [lapero
3 MeToj cIIpaBeInBOr0 KOMIIpOMHCCA
4 MeToj KBa3MONTUMHU3ALUU JIOKATbHBIX
KpUTEpHEB
11. | Kakoii u3 nepeynciieHHbIX METOJIOB HE SBIISETCS 1 wmeron mrpadHbIX GyHKIUN
KOHEYHBIM 2 MeTo[ MOCJIe0BAaTENbHOTO
COKpAILEHUS HEBSA30K
3 MeToJ HauCKOpEHIIEero CIycKa
4 cUMILIEKC-METO]l
12. | [lorpemHocTh, CBA3aHHAS C HAINYHEM 1 abcomoTHas NOrPEIIHOCTh
0OECKOHEUYHBIX MPOIIECCOB B MAaTEMaTUUECKOM 2 OTHOCHUTEJbHAs MOIPELIHOCTh
aHaJu3e — 3TO 3 ocraToyHas MOTrPELIHOCTb
4 HauyanbHas MOIPELIHOCTh
13. | Bagaya: HaiiTh QyHKIKIO U, KOTOpas 1 3amaueit Komm
o%u  d% 2 3apaven Jupuxie
YZIOBJIETBOPSIET YPABHEHUIO Pl +— =080 3 rpaHnH4HON 3axadeit
X 4 3amaueit Helimana
BCEX BHYTPEHHUX TOUYKax o0jactu S, a Ha
rpanuiie o0iactu OS yCIOBUIO
U|88 =w(X,Y), X Ye€OS Ha3zpiBaeTCs
14. | AbcomoTHas NOrpemHOCTb PH OKPYIICHHH 1 05-10*
yuciaa 77 A0 TpEX 3Havyaumx mudp 2 05-10°
3 05-107
4 05-10™
15. | Ipocteiimas popma 1aHHOTO METO/AA 1 wTepanMOHHBIN METOX
3aKJIF0YAETCs B TOM, YTO Ha KayKJJOM L1are 2 MetoJ ociabieHus
o0palnaroT B HyJIb MAaKCUMAaJIbHYIO 110 MOJYJIIO 3 mMeroa oOpaTHBIX MAaTPHI]
HEBS3KY ITyTEM U3MEHEHUSI 3HAUCHUS 4 wmerop 'aycca
COOTBETCTBYIOIIEH KOMIIOHEHTHI PUOJINKEHUS -
3TO ...
16. | Meronom Hetorona kopens ypasuenus f(x)=0 |1 |, _ f'(x,) j=012,...

YTOUHSIOT TI0 popMmyIie
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Bompoc

BapuaHThl 0TBeTa

j=012,...
17. | Y3 npuBeaeHHBIX cucTeM 3anadeii Komm 1 y''=sin X+ y?
SBIISICTCS y(0) =0
9 {y": sin X + y?
y'(0)=0
y"=sin X+ y?
3 y(0)=0
y'(0)=1
y"=sin x+y?
4 y(0) =0
y'@d=1
18. | OcHoBHas Teopema anreOpsI: 1 ecmu pynkmus f (x) ompeneneHa u
HEIpepbIBHA HA OTPE3KE [a, b] u
MPUHUMAET Ha €r0 KOHIIAX 3HAYCHUS
pa3HbIX 3HAKOB, TO Ha [a, b] COJICPIKUTCA,
110 MEHBLIEN MEpPE, OAVH KOPEHb
ypaBHeHusa f(x) =0
2 VYpaBHeHue Buaa
a, X" +a,x"" +..+a_,x+a, =0 umeer
POBHO N KOpHEH, BEIIECTBEHHBIX WIIN
KOMIUIEKCHBIX, €Tl K -KpaTHBIN KOPEHb
cumrath 3a K KopHei
3 Ecau pynkuus f (x) MOHOTOHHA Ha
OTpe3Ke [a, b], TO OHA MHTETpUpyeMa Ha
ATOM OTpe3Ke
4 Ecnu ¢pyaknus f (X) MOHOTOHHA Ha
OTpe3Ke [a, b], TO oHa nuddepeHnmrpyema
Ha 5TOM OTpe3Ke
19. | Beibopounas qucriepcus ciaydaiinoi Bemauunsl & | 1 cocrosTensHa
2 He cMelleHa
§* = %Z(ai -a)’ 3 cmemeHa
: 4 »s¢pdexTuBHa
BriOeprTe HEBEpHOE YTBEpXKICHHE.
20. | HecmemeHHOCTB. DTO CBOMCTBO O3HAYAET, YTO 1 oleHKa HE COAECPIKUT

CUCTEMATHUUECKOM OLIMOKHU

2 OIeHKA MPHOIMKACTCS CKOJIb YTOIHO
OJIN3KO K HICTUHHOMY 3HAYCHHIO
XapaKTEPUCTHKH 10 MEPE YBEITHUCHHUS
o0bema BBIOOpKH

3 U3 BCeX HECMEIICHHBIX U
COCTOSITSIIBHBIX OIICHOK CIICTYEeT
NPEINoYecThb Ty, Y KOTOpoii pa3dpoc
3HAYCHHUI MCHBIIIE

4 wu3 BceX HECMEICHHBIX U
COCTOSITCIIBHBIX OIICHOK CJICIYeT
NPEIINoYecTh Ty, Y KOTOpoii pa3dpoc
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Bompoc

BapuaHThl 0TBeTa

3HaYeHUIl OoJbIIe

Bapuant 3
Ne Bonpoc BapuaHTthl oTBeTa
1. st Toro, yToOBl ypaBHEHUE f(x)=0 umenoHa | 1 ysxmus F(x) ObuIa HeTIpephIBHA
IPOMEXKYTKE [a,b] €IMHCTBEHHBIN KOpEHb BMECTE CO CBOMMH IPOU3BOIHBIMU F(x)
HE00X0IMMO YTOOBI fO)" 4 MPOMEKYTKE [a,b]
2  3HadYeHus f(a) u f(b) Ha KOHIIaX
MPOMEXKYTKA UMEJIH pa3HbIe 3HAKU
3 00e mpon3BOHBIE COXPAHSIIN 3HAK BO
BCEM IIPOMEXKYTKE [a,b]
4 BBINONHSUTUCH ycaoBus 1,2 u 3
2. | JIns OTKPBITBIX CHCTEM XapaKTEPHO .. 1 mnpeBblllIeHNE TPOYHOCTH BHYTPEHHUX
CBs3€H HaJl BHEIIHUMHU
2 HaJW4Me NPOYUX CBsI3€H C BHELIHEH
CpeIoif U 3aBUCUMOCTH OT Hee
3 paBHOILICHHOCTH BHEIIHHUX U
BHYTPEHHUX CBsI3ei
4 orcyTcTBHE CBA3€H ¢ BHEUIHEN cpeoi
3. | 3akoHbI (YHKIIMOHUPOBAHUSI CUCTEM BCKPBIBAIOT | |  MPUYUHHO-CIEACTBEHHBIE CBSI3U U
OTHOLIEHHUS
2 culy B3aUMOJICHCTBUS DJIEMEHTOB
3 uH(bOpPMAIMOHHBIC CBSI3U MEXKIY
AIIEMEHTaMU
4 mporecc oOMeHa YHEprue
4. | IlpeacraBieHue CUCTEM U3 MOJICUCTEM, 1 3anmava pa3pabOTKH CTPYKTYpHI
COCTOSIIIIMX U3 AJIIEMEHTOB — 3TO ... CUCTEMBI
2 3ajada aHaJIn3a
3 3asaya 1eKOMIO3ULIUU
4 3agava cuHTE3a
5. Kakoii MmeTo1 mpuMEHSIOT AJ1s1 OTBICKAHUS 1 mMeronapl uccienoBanus GyHKIUMA
DKCTPEMAJIbHBIX 3HAYEHUH BHYTPU yKa3aHHOU 2 wmeron MHOXxUTenel Jlarpanxka
obnactu? 3 MeToJbl BapHAllMOHHOTO UCUHUCIICHUS
4 TOpPUHIUI MaKCUMyMa
6. | IIpomecc neneHanpaBICeHHOTO U3MEHEHHSI BO 1 opraHum30BaHHOCTHIO
BPEMEHH COCTOSIHUS CUCTEMBI Ha3bIBAETCH ... 2 (pyHKIIMOHAIBHOCTBIO
3 moBemeHHEM
4  CTpYKTYpPHOCTBIO
7. | AbconroTHas norpemHocTs AuddepeHunpyeMoit of (X X X.)
(YHKIIMU MHOTHUX apTyMEHTOB 1 A(y)= Z H R ‘A(Xi)
y = f(X,,X,,..., X,) , BbI3bIBacMas IOCTaTOUHO
ManbiMH orpetHocTIME A(X, ), A(X,),...,A(X,), | 2 Aly) = Zn: X; ‘6In f(xl’ Xy %) -A(X,)
apryMeHTOB X;, X, ,..., X, BBIYHACIIAETCS 110 =1 % |
popmye: 3 AQY) = Zaf(xl,xz, Y ”)%-5(Xi)
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Ne Bonpoc BapuanTsl oTBeTa
n
Aly) = Z X, - oln f(x,%,,....X,) 5(%)
i-1 OX; |
8. | Ecnu det A=0B cucteme TMHEHHBIX ypaBHeHH | 1 He UMeeT peleHus
A- X =B, To nanHas cucreMa 2 uMeeT OECYMCICHHOE MHOXKECTBO
peLeHuit
3 uMeeT eAMHCTBEHHOE pelleHUe
4 BepHbI BapuaHThl | 1 2
9. | dakropHas cyMMa KBaJpaTOB OTKJIOHEHUH 1 OTKJIOHEHHE 3KCIIEPUMEHTAIBHBIX
XapaKTepu3yeT JAHHBIX OT TEOPETUUECKUX
2 OTKJIOHEHHE 3KCIEPUMEHTAIBHBIX
JTAaHHBIX OT CPEHETO 3HAUYEHUs
3 OTKJIOHEHHE 3KCIIEPUMEHTAIBbHBIX
JAHHBIX OT MOJIBI
4 pa3bpoc JaHHBIX
10. | [Ipu onTumMu3anu GyHKIIHMH HECKOIBKUX 1 He TpeOyeTcs BIYMCIICHUS
HePEeMEHHBIX f(xy) METOIOM MOKoOpAuHaTHoro | 1POMSBOJIHBIX bysKuIn
crycka 2 Tpe6yeT<fs{ BI)I‘II:ICJIGHI/IG IIPOU3BOHBIX
byakuuun - *u Y
3 TpebyeTcs BHIYMCIIEHUE TPOU3BOAHBIX
PyHKIMHK f X, f v, f xx Py
4 TpebyeTcs BBIYMCIEHHUE TPOU3BOJIHBIX
(yHKIMH f X, f Y Y
11. | Yro o3HavaeT cBOMCTBO CUCTEMBI KaK 1 ompenenseTr pacueT HEKOTOPBIX
AMEPKEHTHOCTh? CBOICTB CHCTEMBI
2 ompenensieT CTeNneHb U3MEHEHUs
[IapaMeTPOB CUCTEMBI
3 XapakTepusyeT HECBOJUMOCTb CBOMCTB
OTJIEIbHBIX 3JIEMEHTOB K CBOMCTBAM
CUCTEMBI B 1IEJIOM
4  ompenensieT CIOCOOHOCTh JOCTHKEHUS
3P PEKTUBHOCTH (PYHKIIMOHHUPOBAHHUS
CUCTEMBI
12. | LenTpanbHas pa3HOCTHAsS MPOU3BOIHAS UMEET 1 mepBbIil MOPAIOK ANMPOKCUMALIUU
2 BTOPOW MOPSAAOK alIpPOKCHUMAIUU
3 TpeTuil NOpsIOK anlpOKCUMAaLUU
4 deTBepTHIN NOPSAIOK ANMPOKCUMAIINH
13. | Kakue cuctemsl ObIBAIOT B 3aBUCIMOCTH OT 1 croxactuueckue
MPEICKa3yEMOCTH MOBEAECHUS? 2  KOMILIEKCHEIE
3 abcTpakTHbBIE
4 camoopraHu3yrommecs
14. | HekoppeKTHO MOCTAaBICHHYIO 33/1a4y MOXHO 1 meromoM perynspuzanuu
pEIuTh 2 MeToAoM KBa3zuoOpalleHus
3 wMeromom noabopa
4 Bce OTBETHI BEPHBI
15. | Kakoii u3 nepeuncieHHbIX METO0B 1 Pynre-Kyrra uerBeproro nopsizika
npuOIIMKEeHHOro pemeHus 3agadn Komm TOYHOCTHU
ABJIIETCS. MHOTOLLIATOBBIM ? 2 Dinepa
3 Apamca
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Ne Bonpoc BapuanTsl oTBeTa
4 Tlpornoza
16. Mertonom HproToHa KOpeHb ypaBHEHHUS f(x)=0 X[.1 =X~ ') )
YTOYHSIIOT 10 (hopMyIie 1 flx,) 1=012,...
oy KaTX f(x
2 XJ+2 X]+1 m (X]+1)
j=012,...
X f(x;)
J+1 TR f'(x. :012
3 j ] I
X —X;
X, =X 7—W—)’” L f(x
4 j+2 J+1+ f Xj+l —f Xj ( J+1)
j=012,...
['paduueckoe npeacraBiaeHue METO1a Tpaneui =
17. | moka3aHO Ha PUCYHKE ...
__x
1 Ty M T i
-
2 X % X,
3 X 0N Xn g
_;x
4 I B T
18. | Vkaxwure nepByro TeopeMy bombiiano - Komm: 1 ecmm ynknusa f (x) onpezaeneHa u

HENpePBIBHA HA OTPE3KE [a, b] u
NPUHAMAET Ha €ro KOHIaX 3HAYCHUS
pa3HBIX 3HAKOB, TO Ha [a, b] COJIEPXKUTCH,

10 MEHBLIEH MEpPE, OAVH KOPEHb
ypaBHeHus f(x)=0

2 VYpaBHeHUE BHUJIA
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Bomnpoc

BapuaHTthl oTBeTa

3

4

a, X" +a,x"" +..+a ,x+a, =0 umeer

POBHO N KOpPHEH, BEIIECTBCHHBIX HITH
KOMILICKCHBIX, €CJIU K -KpaTHBIil KOpeHb
cumutath 3a K KopHei

Ecnu ¢pynknus f (Xx) MOHOTOHHA Ha

OTpe3Ke [a, b], TO OHA UHTErpUpyeMa Ha
3TOM OTpE3KE

Ecnu ¢pynknus f (x) MOHOTOHHA Ha

OTpe3Ke [a, b], TO oHa nuddepeHupyema
Ha 9TOM OTPE3KE

«»
(Hey10BJIETBOPUTE/ILHO)

OCBOCHUSA

YPOBEHb OCBOEHHUS

19. dopmyita D[x]= M [XZ]—(M [X])2 oTpaskaeT 1 MaremMaTHdeckoe 0>KMJIaHuE
XapaKTEPUCTHKY .. 2 nucnepens
3 cpenHee KBaJpaTMUECKOE OTKJIOHEHHE
4 koaduImeHT Koppeaaun
20. | Ecnu Ha otpeske [a,b] ¢pynkius f(X) umeer 1 yHMMOmanbHOMI
€MHCTBEHHBIN JIOKAJIbHBII MUHUMYM, TO OHA 2 yObiBaroIIEH
Ha3bIBACTCS 3 Bo3pacraromein
4 MOHOTOHHOU
6.3. Onucanne mnoka3arejeldi W KpUTEPHEB KOHTPOJSI YCNEeBAeMOCTH, ONHCAHHE IIKAJ
OLICHUBAHUS
6.3.1. Kputepuu oneHok NMpoMe:KyTO4HOIi aTTecTauuu (1uddepeHIMPOBAHHOIO 3a4eTa)
Ilpumepnan  wikana  oueHu6aHuUA  3HAHUIL  NO  60ONPOCAM/GbINOJIHEHUI)  3A0AHU
oughgpepenyuposannozo 3auema:
Ouenka
IloporoBbliii ypoBeHb Yray0neHHbIH IIpoaBuHYyTHI

YPOBEHb OCBOEHUS

«3»
(Y10BJIETBOPUTEJIBHO)

«“»
(xopo1io)

«5»
(OTJIMYHO)

[Mocemenue menee 50 %
JIEKIIMOHHBIX U
MPAKTUYECKUX 3aHITHN

ITocenienue e meuee 60
% JNEKIIUMOHHBIX U
MPAKTUYECKUX 3aHITUN

IToceuieHue He MeHee
70 % JEKIUOHHBIX U
MPAKTUICCKUX 3aHATHH

TTocelieHue He MeHee
85 % JeKIMOHHBIX U
NPAKTUYCCKUX 3aHITHI

CryneHT He 3HaeT
3HAYUTEIBLHON YacTH
Marepuaa, JOImycKaeT
CyIIIECTBEHHBIE OIMNOKH B

CTyneHT mOBEepXHOCTHO
3HACT MaTepHal
OCHOBHBIX Pa3/ielioB U
TeM y4eOHO
TUCITATIINHBI, JOITyCKaeT

CTyneHT XopoIlo 3HaeT

MaTepuai, TPaMOTHO U

110 CYLIECTBY U3J1araer
€ro, JoIycKas

CTymeHT B MOJTHOM
00BEMe 3HaeT MaTepual
TPaMOTHO | TI0
CYIIIECTBY U3JIAaracT ero,
HE J0ITyCKas

b

HEKOTOPbIE HETOYHOCTH B CYIIECTBEHHBIX
OTBETax Ha BOIPOCHI HETOYHOCTH B OTBETE Ha N
BOIIPOC OTBETE HA BONPOC. HETOYHOCTEM B OTBETE
Ha BONPOC
He ymeer Haxoauth Wnorna naxogut YBepeHHO HAXOAUT Be3ommnbouHo HAXOUT
peleHus: OOJIBITNHCTBA pelenus, pelIeHus, peleHus,
MPELYCMOTPEHHBIX MPEIyCMOTPEHHBIE MPEyCMOTPEHHBIE MPENYCMOTPEHHBIE
porpaMMoi 00ydeHus porpaMmoii 00ydeHUs porpaMMoi 00ydeHus porpamMmoi
3a1aHUI 3a1aHUI 3alaHuN oOyueHus 3aaHui
BoipmmHCTBO IIpenycMoTpeHHbIE [IpenycmoTpeHHbIE IIpenycMoTpeHHbIE
MPELYCMOTPEHHBIX porpaMmoii 00ydeHUs porpaMMoi 00ydeHus porpaMMoii 00ydeHus

MpOTrpaMMoii 00ydIeHHUs
3aJJaHUI HE BBIOJIHEHO

3aJaHHA BBIIIOJTHCHBI
YAOBJICTBOPUTCIBHO

3aaHrd YCIICIIHO
BBITTOJTHCHBI

3aaHund YCIICIIHO
BBITTOJTHCHBI
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Hpumepnaﬂ WKala OueéHUuUBeaHuA 3HAHUL 6 MECMOBOIL gbopme:

KosnyecTBO NpaBUIbHBIX 0TBETOB, % Ouenka
0-49 HeynoBieTBopUTeIbHO
50-65 Y 10BJICTBOPUTEILHO
66-85 Xopoiio
86-100 OTnuaHO

7. YYEBHO-METOJUYECKOE U HTHOOPMALIMOHHOE OBECIIEYEHUE
TACIHATITAHBI

7.1. PexomeHayemasi iuTepaTrypa

7.1.1. OcHoBHag auTEpaTYpa

1. 3BonapeB, C.B. 3 42 OcHOBBI MaTeMaTHYeCKOro MOJAEIUpoBaHUsA: ydeOHoe mocobue / C.B.
3BoHapeB. — ExkarepunOypr: M3a-Bo Ypai. ya-ta, 2019. — 112 c. ISBN 978-5-7996-2576-4 — Texkcr :
anekTponHbiid. - URL: https://elar.urfu.ru/bitstream/10995/68494/1/978-5-7996-2576-4 2019.pdf

2. bepecroBa, C.A. MaTemMaTH4YeCKOC MOJICIMPOBaHKe B HHKeHepun: yueOHuk / C.A. bepecroBa,
H.E. Mucropa, E.A. MurttomoB — ExartepunOypr: Uzn-Bo Ypan. yu-ta, 2018.— 244 c¢. — (YueOHuk
Yp®V). ISBN 978-5-7996-2499-6 —Tekcrt: anekTponHbiid. - URL:
https://fileskachat.com/file/57326 fcc063b8ab710369924646d81978c2b5.html

3. YUnucnennsie MeTobl. [IpakTukym : yueb. mocodue / A.B. Ilanrenees, U.A. Kynpssnesa. — M.:
NHOPA-M, 2017. — 512 c. ISBN 978-5-16-012333-2—Tekct: onekrponnbii. - URL:
http://znanium.com/catalog.php?bookinfo=652316

4. Konpmaes B.JI. UncneHHble METOIBI M MporpaMMupoBanue : yued. mocooue / B.Jl. Konnaes ;
nox pex. npod. JL.T'. Tarapunoit. — M. : U]l «®OPYM» : UTHOPA-M, 2017. - 336 ¢. ISBN 978-5-8199-
0333-9 —Tekcrt: anexrponnsiit. - URL: http://znanium.com/catalog.php?bookinfo=652316

7.1.2. JlonoHUTeIbHAS JTUTEPATYpa
1. YucneHHble METOABI B MAaTEMAaTHUUYECKOM MOJCIHUPOBAHUU [DIEKTPOHHBIA pecypc] yueo.

nocobue / H.II. CasenkoBa, O.I'. IIpoBopoBa, A.}O. MokuH. — 2-e u3a., uchp. u gon. — M.
APTAMAK-MEJIMA : UH®PA-M, 2017. — 176 c. — (IlpuknagHas maremaruka, uH(opmaTuka,
MH(pOPMalOHHbIE TEXHOJIOTUH) — Texkcr: IJEKTPOHHBIN. - URL:

http://znanium.com/bookread2.php?book=774278

2. MareMaTudeckoe MOJEIUPOBAHME TEXHUYECKHX CHCTEM [DIEKTPOHHBIM pecypc]| yueOHUK /
B.II. Tapacukx. — MuHnck : HoBoe 3nanue ; M. : UHOPA-M, 2017. — 592 c¢. —TekcT: 351eKTPOHHBIH. -
URL.: http://znanium.com/bookread2.php?book=773106

7.1.3. YueOHo-MeTOAMYEeCKOE ODecnevyeHne

MareMaTHuecKue METO/bl B MH)KEHEPUH. YUCIEHHBIE METOIbl pemeHus anddepeHInaIbHbIX
YpaBHEHUH B YaCTHBIX MPOU3BOJHBIX. MeTtoanueckue ykazaHus K jgabopartopHbiM pabotam. / CaHKT-
[TetepOyprckuii ropusiit yausepcurer. Coct.: I'.H. Xypos, CII0, 2016, 62 c. — TekcT: 371eKTPOHHBIN. -
URL:
http://personalii.spmi.ru/sites/default/files/pdf/zhurov_matematicheskie_metody v_inzhenerii_duchp.pdf

7.2. Ba3bl JaHHBIX, JIEKTPOHHO-0UO/IMOTEYHbIe CHCTeMbl, HH()OPMAILHOHHO-CIIPABOYHbIE H
MOMCKOBBIE CHCTEMbI

1. Espomneiickas nudponas 6udanoreka Europeana: http://www.europeana.eu/portal

2. KoncymprantInroc:  cpaBOYHO-TIOMCKOBas —~ cWcTeMa  [DJEKTPOHHBIA  pecypc]. -

www.consultant.ru/

3. HHudopMannoHHO-U3IATENHCKUN TIEHTP MO TEOJOTHH U HEIPOIOIh30BaHUI0 MUHUCTEPCTBA
IIPUPOAHBIX pecypcoB U 3kojoruu Poccuiickoit ®enepaunn - OO0 "T'EOMHOOPMMAPK":
http://www.geoinform.ru/

4. HudopmannoHHO-aHATHTHYECKHI IIEHTp «Munepam»: http://www.mineral.ru/
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http://znanium.com/catalog.php?bookinfo=652316
http://znanium.com/catalog.php?bookinfo=652316
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http://personalii.spmi.ru/sites/default/files/pdf/zhurov_matematicheskie_metody_v_inzhenerii_duchp.pdf
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Mupogas nudposas 6ubmmoreka: http://wdl.org/ru

Hayunas anekrponnast ubnmoreka «Scopusy: https://www.scopus.com
Hayunas snexktponnas 6ubnnoreka ScienceDirect: http://www.sciencedirect.com
Hayunas snexktponnas 6ubnnoreka «eLIBRARY»: https://elibrary.ru/

© o~ wu

[Mopran «['ymanuTapaoe oopazoBanue» http://www.humanities.edu.ru/

10 denepanpHblil mopran «Poccuiickoe oopazoBanue» http:// www.edu.ru/

11. denepanbHoe xpanmwnumie «EaunHas kosuieknus HU(GPOBBIX 00pa30BATENBHBIX PECYPCOBY
http://school-collection.edu.ru/

12. Tlouckosie cuctemsl Yandex, Rambler, Yahoo u np.

13. DnexrpoHHO-OMONIHMOTEYHAS cucrema U3/1aTEIHCKOTO LEHTpa «Jlanpy:
https://e.lanbook.com/books

14. Dnextponnass  Oubnmoreka  Poccumiickoit  ['ocymapctBennoit  bubmuoreku  (PI'B):
http://elibrary.rsl.ru/

15. DnekrponHas 6ubnuoreka yueOHUKOB: http://studentam.net

16. DnexkTpoHHO-GuGIMOTEuHas cucteMa «OBC FOPAWTY»: www.biblio-online.ru.

17. DnekrpoHHass OubOmuoreuHass cucremMa «HanmonanpHbI 1UGPOBOH pecypc «PyKOHT»»:
http://rucont.ru/

18. DnexkrpoHHO-OMOMMOTEUHas cuctema http://www.sciteclibrary.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCLHUITJIMHBI

8.1. MaTepuaIbHO-TEXHUYECKOE OCHAIIIEHHE Ay TUTOPHii

Crennanu3upoBaHHbIE AyAUTOPHUH, UCIIOJIB3YEMBIE IIPU ITPOBEIEHUY 3aHATUHN JIEKIIMOHHOTO TUIIA,
OCHAlleHbl ~ MYJIbTUMEIMWHBIMM  MPOEKTOpPaMHU U  KOMIUIEKTOM  alaparypbl, MO3BOJISIOIIEH
JIEMOHCTPHPOBATh TEKCTOBBIE U rpadyeckre MaTepHabl.

Jlns mpoBeeHUs MPAaKTUYECKUX 3aHATHH MCIOJIB3YIOTCS KOMIBIOTEPHBIE KJIacChl, 000pYA0BaHHbIE
TEXHUKOM M3 pacyeTa OJUH KOMIIBIOTEp Ha OJHOro oOyyaromerocs, ¢ 00ycTpoeHHBIM pabodyuM MECTOM
npenojaBaTens. B y4yeOHOM mpoliecce HCHONB3YeTCsl KOMIUIEKT JEMOHCTPAalMOHHBIX CTEHIOBBIX
MaTEpUaJIOB 110 TEMaM Kypca.

8.1.1. Ayautopuu ajisi NpoBeeHNs JeKIIUOHHBIX 3aHATHIi

128 nocaoounvix mecm

OcHameHHoCcTh: MysbTHUMennHAs YCTaHOBKA C aKycTH4YecKodl cuctemod — 1 mT. (B T.4.
MYJIbTHMEIMHHBIN MPOEKTOp — 1 MmIT., MPOCKIIMOHHAS anmnapaTypa: HCTOYHHUK OecriepeOOHOTO MUTaHHST —
1 wrT., 5kpaH — 1 mwT., MOHUTOP — 1 WIT., KOMIBIOTEP — 1 1IT.), BO3MOKHOCTH A0CTYMA K ceTH «HTepHeTY,
CTYJ AJiA CTyIeHTOB — 128 mrT., kpecno npemnoaasarens — 1 mT., cToa — 65 mT., mepeHoCHas HaCTONbHAS
TpuOyHa — 1 IT., JOCKAa HACTEHHAs MATHUTHO-MapKepHas — 2 MIT., TUTaKaT B paMKe HACTCHHBIN — 9 mT.

[lepeueHp IHMIIEH3MOHHOTO IMporpaMmHoro obecneuenus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, anTuBHpycHOEe mporpammuoe obGecneueHue: Kaspersky
Endpoint  Security, 7-zip (cBoGomHo pacnpoctpansemoe I10), Foxit Reader (cBoOomHO
pacmpoctpansiemoe I10), SeaMonkey (cBoboxno pacmnpoctpansemoe I[10), Chromium (cBoGoaHO
pactpoctpansiemoe [10), Java Runtime Environment (cBoGomno pacnpoctpansemoe [10), doPDF
(cBoOoaHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBoGoaHO pacmpocTpaHsieMoe
I10), Inkscape (cBobomHO pacmpoctpansemoe [10), XnView (cBob6oaHo pacnpoctpansemoe [10), K-Lite
Codec Pack (cBo6oauo pacmpoctpansiemoe I10), FAR Manager (cBo6oano pacrnpoctpansemoe I10).

64 nocadounvix mecma

OcHaneHHOCTh: MylbTUMEIUIHBIN MPOEKTOp — | IIT., MPOEKIMOHHAS anmnapaTypa: UCTOYHUK
6ecniepeboitHoro nuranus — 1 mr., skpad — 1 wT., HOYTOyK - 1 mT., (BO3BMOXXHOCTH AOCTyNa K CETH
«HTEepHETY), CTOMKA MOOUIIbHAS — 1 IIT., CTYJ JAJIs CTYJAEHTOB — 64 1IT., Kpecyo mpenoaaBaTes — 1 mT.,
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cToJ - 33 1IT., MepeHOCHAsT HAaCTOJIbHAS TPUOYHA — | mIT., JocKa Oenasi HacTeHHasi MarHUTHO-MapKepHast —
1 wrT., nIaKaT B paMKe HaCTEHHbIN — 4 IIT.

[lepeuens aMIIEH3MOHHOrO mporpammHoro obecmeuenus: Microsoft Windows 8 Professional,
Microsoft Office 2007 Professional Plus, CorelDRAW Graphics Suite X5, Autodesk product: Building
Design Suite Ultimate 2016, product Key: 766H1, anTuBupycHoe nmporpammuoe obecncuenue: Kaspersky
Endpoint  Security, 7-zip (cBoGomHo pacnpoctpansemoe I10), Foxit Reader (cBoGoaHO
pacmpoctpansiemoe I10), SeaMonkey (cBoboxno pacnpocrpansemoe I10), Chromium (cBoGoaHO
pactpoctpansiemoe I10), Java Runtime Environment (cBoGomno pacmnpoctpansemoe [10), doPDF
(cBobomHO pacmpocrpansemoe I10), GNU Image Manipulation Program (cBoGoaHO pacmpocTpaHsIeMoe
I10), Inkscape (cBobomHO pacmpoctpansemoe [10), XnView (cBob6oaHo pacmnpoctpansemoe [10), K-Lite
Codec Pack (cBoboauo pacmpocrpansiemoe I10), FAR Manager (cBoboano pacnpoctpansemoe I10).

60 nocadounvix mecm

OcHameHHOCTh: MyJnbTHMEIUHHBIA MPOEKTOp — 1 IIT., MPOCKIIMOHHAS anmnapaTypa: UCTOYHHK
OecniepeboitHoro nmuranus — 1 mr., skpad — 1 wT., HOYTOYK - 1 mT., (BO3BMOXXHOCTH AOCTyNa K CETH
«MHTepHeTY), cTOMKa MOOMIBbHAS — 1 miT., cTyn st cryaeHToB — 60 miT., Kpecio npenogasaresst — 1 mr.,
ctoi - 31 wT., nepeHocHast HacToJbHas TpUOyHa — | mT., 1ocKa Oenast HaCTeHHAss MarHUTHO-MapKepHas —
1 wrt., Tocka o Mea — 1 1IT., IIaKaT B paMKe HAaCTEHHBIN — 3 IIT.

[lepeueHp JHMIIEH3MOHHOTO IporpaMmHoro obecrneuenus: Microsoft Windows 8 Professional,
Microsoft Office 2007 Professional Plus, CorelDRAW Graphics Suite X5, Autodesk product: Building
Design Suite Ultimate 2016, product Key: 766H1, anTuBrpycHoe nmporpaMmmuoe odecnieueHue: Kaspersky
Endpoint  Security, 7-zip (cBobomno pacnpocrpansemoe I10), Foxit Reader (cBoboaHO
pacrpoctpansiemoe I10), SeaMonkey (cBoboxno pacnpoctpansemoe [10), Chromium (cBoGomaHO
pacnpoctpansiemoe [10), Java Runtime Environment (cBo6omHo pacnpocrtpansiemoe I[10), doPDF
(cBoOoaHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsIeMoe
I10), Inkscape (cBoboaro pacmpoctpansemoe I10), XnView (cBoboano pacnpoctpansemoe I10), K-Lite
Codec Pack (cBoboHo pacmipoctpansiemoe [10), FAR Manager (cBoboano pacripoctpansemoe I10).

56 nocadounvix mecm

OcHameHHOCTh: MynbTHMEIUIHBIA MPOeKTop — 1 IIT., MPOEKIMOHHAS anmnapaTypa: HCTOYHHK
6ecniepeboitHoro nuranus — 1 mr., skpaH — | mT., HOyTOyk — 1 mT., (BO3MOXHOCTb JOCTYyNa K CETH
«HTepHeT»), croiika MoOMIbHAS — 1 T., CTYJ A CTYyA€HTOB — 56 WIT., Kpecio npenojasarens — 1 mrT.,
cron — 29 mrT., MepeHOCHas HACTONbHas TpUOyHa — 1 mIT., TOCKa HACTEHHas MarHUTHO-MapKepHas —
1 wit., IuIakat B paMKe HaCTEHHBIN — O IIT.

[epeuenb HIEH3MOHHOTO mporpamMmuoro obecnedenus: Microsoft Windows 8 Professional,
Microsoft Office 2007 Professional Plus, CoreIDRAW Graphics Suite X5, Autodesk product: Building
Design Suite Ultimate 2016, product Key: 766H1, antuBupycHoe nporpammuoe obecrieuerue: Kaspersky
Endpoint  Security, 7-zip (cBobomno pacnpoctpansemoe I10), Foxit Reader (cBobGomHO
pacnpoctpansiemoe [10), SeaMonkey (cBobomno pacmpocrpansiemoe [10), Chromium (cBoGogHO
pacnpoctpansiemoe [10), Java Runtime Environment (cBobomHo pacnpoctpansiemoe [10), doPDF
(cBoOomHO pacmnpoctpansemoe [10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHseMoe
I10), Inkscape (cBo6oaHo pacmpoctpansiemoe [10), XnView (cBoboano pacnpoctpansemoe [10), K-Lite
Codec Pack (cBobomHo pactipoctpansiemoe [10), FAR Manager (cBoboano pacripoctpansiemoe I10).

52 nocadounvix mecma

OcHameHHOCTh: MyIbTUMEIUHHBIA MPOEKTOpP — 1 IIT., MPOEKIMOHHAS anmaparypa: UCTOUYHUK
6ecriepeboitHoro nuraHus — 1 mT., skpan — 1 mr., HOYTOyK — 1 wWT., (BO3MOXKHOCTh JIOCTYIa K CETH
«HTEpHEeTY), cToMKa MOOWIbHAS — 1 IIT., CTYN A CTYyAEHTOB — 52 WIT., Kpecio npenoaBatens — 1 miT.,
cTonl — 26 mT., MepeHOoCHass HAacToJbHAs TpuOyHa — | mIT., JOCKa HAaCTEHHAsh MarHUTHO-MapKepHas —
1 mit., Iutakat B paMKe HaCTEHHBIM — O LIT.

[Tepeuens aMIIEH3MOHHOTO mporpammHoro obecmeuenus: Microsoft Windows 8 Professional,
Microsoft Office 2007 Professional Plus, CorelDRAW Graphics Suite X5, Autodesk product: Building
Design Suite Ultimate 2016, product Key: 766H1, anTuBupycHoe nmporpaMmmuoe obecnicueHue: Kaspersky
Endpoint  Security, 7-zip (cBoGomno pacmpoctpansemoe I10), Foxit Reader (cBoGomHO
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pacrpoctpansiemoe I10), SeaMonkey (cBoboxno pacnpoctpansemoe I[10), Chromium (cBoGomaHO
pactpoctpansiemoe I10), Java Runtime Environment (cBoGomno pacmnpoctpansemoe [10), doPDF
(cBobomHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBoGoaHO pacmpocTpaHsIeMoe
I10), Inkscape (cBoboaHO pacmpoctpansemoe [10), XnView (cBob6oaHo pacrnpoctpansemoe [10), K-Lite
Codec Pack (cBo6oauo pacmpoctpansiemoe 110), FAR Manager (cBoboano pacrnpoctpansemoe I10).

8.1.2. Ayautopum AJisl NIPpOBeAeHUs NPAKTHYECKUX 3aHATHH

16 nocadounwvix mecm

OcHaieHHOCTh: CTOJI KOMIIBIOTEPHBIN It CTYACHTOB (TUI 4) - 3 IMIT., CTOJI KOMITBIOTEPHBIH JIJIs
CTYZICHTOB (THI 6) - 2 MIT., CTOJ KOMIIBIOTEPHBIN JJIsi CTYACHTOB (TUI 7) - 1 IIT., Kpecio mpernoaBaTess
(cetka, 1Ber uepHbIi) - 17 mrT., g0cKa HamoJbHas MOOWJIBHas Oenas MarHUTHO-MapKepHas
«Magnetoplan» 1800mm*1200mm - 1 mit., moro6a0k Lenovo M93Z Intel Q87 - 17 mt., (BO3MOKHOCTh
nocryna Kk cetu «MHTepHeT»), akar - 5 mrT.

[Tepeuens MIIEH3MOHHOrO mporpammHoro obecmeuenus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus; CorelDRAW Graphics Suite X5, Autodesk product: Building
Design Suite Ultimate 2016, product Key: 766H1, antusupycHoe nporpammuoe obecrieuerue: Kaspersky
Endpoint  Security, 7-zip (cBoGomno pacnpoctpansemoe I10), Foxit Reader (cBobGoaHO
pacnpocrpansiemoe I10), SeaMonkey (cBobomno pacmpoctpansiemoe I[10), Chromium (cBo6oaHO
pacnpocrpansiemoe [10), Java Runtime Environment (cBoGomHo pacnpocrpansiemoe [10), doPDF
(cBoOOHO pacmpoctpansemoe [10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsiemMoe
I10), Inkscape (cBoGoaHo pacmpoctpansiemoe I10), XnView (cBob6oano pacnpoctpansemoe [10), K-Lite
Codec Pack (cBobomno pacmpoctpansemoe I110), FAR Manager (cBoboano pacmpoctpansiemoe I10),
Cisco Packet Tracer 7.1 (cBobomuo pacmnpoctpansiemoe I10), Quantum GIS (cBoGOIHO
pacnpoctpansiemoe 110), Python (cBoboano pacmpoctpansiemoe I10), R (cBoboaHo pacmpoctpaHsiemoe
I1O), Rstudio (cBoGomHo pacmpoctpansemoe [10), SMath Studio (cBobomHo pacmnpoctpansemoe I10),
GNU Octave (cBobonno pacnpoctpansemoe [10), Scilab (cBoboano pacnpoctpansemoe I10).

8.2. IlomereHHs AJ5 CAMOCTOSITEILHOI PadoThI

1. OcHaleHHOCTh MOMEIICHUs JUIsl CaMOCTOSTeNbHOW paboThl: 13 mocanounbix MmecT. CTynm —
25 mT., CTON — 2 WT., CTOJX KOMOBIOTEpHBIA — 13 mT., mKkad — 2 mr., JocKa ayAuTOpHAs MapKepHas —
1 wr., APM yueGHoe IIK (MonuTOp + cuctemuslii 610k) — 14 mt. Joctyn k cetn «MHTepHeT», B
AIIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO Cpely Y HUBEPCUTETA.

[lepeueHs AHMIIEH3MOHHOTO TporpammHoro obecmneueHusi: Microsoft Windows 7 Professional;
Microsoft Office 2007 Professional Plus, anTuBHpycHOEe mnporpammuoe obGecreuenue: Kaspersky
Endpoint  Security, 7-zip (cBoGomHO pacmpoctpansiemoe I10), Foxit Reader (cBoGommO
pacmpoctpansiemoe I10), SeaMonkey (cBoboxno pacmnpoctpansemoe I[10), Chromium (cBoGoaHO
pactpoctpansiemoe [10), Java Runtime Environment (cBoGomno pacnpoctpansemoe [10), doPDF
(cBoOoaHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsIeMoe
I10), Inkscape (cBobomHO pacmpoctpansemoe [10), XnView (cBob6oaHo pacnpoctpansemoe [10), K-Lite
Codec Pack (cBoboaHo pacmpoctpansiemoe [10), FAR Manager (cBoboano pacrnpoctpansemoe I10).

2. OCHaIIEHHOCTh TMOMEIEHH Ul CaMOCTOSITeNbHONU paboThl: 17 mocagouHblx MecT. Jlocka juis
nuceMa MapkepoM — 1 mr., paboume Mmecta cTyAeHTOB, obopynoBanuble [IK ¢ moctymom B cerb
VYuusepcurera — 17 mt., MynbTUMeAniHbBIA npoekTop — 1 mT., APM npenogasarens ans paboTsl ¢
MyJabTHMeIHA — | mT. (CHCTEMHBIH OJIOK, MOHUTOPBI — 2 mT.), cTol — 18 mrT., cryn — 18 mT. docTyn k
cetu «VIHTEpHET», B ANEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO Cpeay Y HUBEPCUTETA.

[lepedyeHsr JUIIEH3MOHHOTO TMporpaMMHOro obecreueHus: Microsoft Windows 7 Professional;
Microsoft Windows XP Professional; Microsoft Office 2007 Professional Plus, anTtuBHpycHOE
nporpammuoe obecrieuenue: Kaspersky Endpoint Security, 7-zip (cBoGoano pacrpoctpansiemoe I10),
Foxit Reader (cBoGomno pacmpoctpansiemoe I10), SeaMonkey (cBoGoano pacmpoctpansiemoe I10),
Chromium  (cBobomuo  pacmpoctpansiemoe [10), Java Runtime Environment (cBo6oaHO
pacnpoctpansiemoe [10), doPDF (cBo6onHo pacnpoctpansiemoe [10), GNU Image Manipulation Program
(cBoOomHO pacmpoctpansiemoe I10), Inkscape (cBob6omuo pacmpoctpansemoe I10), XnView (cBo6oaHO
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pacmpoctpansiemoe I10), K-Lite Codec Pack (cBobomuo pacmpocrpansemoe I10), FAR Manager
(cBoGoHO pacnpocTpansemoe [10).

8.3. IlomMeleHust 1J1s1 XpaHEeHUS ¥ NMPOPUIAKTHIECKOT0 00CTYyKUBAHUS 000PYy10BaAH S

1. LlenTp HOBBIX HH(OPMAIIMOHHBIX TEXHOJIOTHHA U CPEICTB O0YUCHHUS:

OCHaIICHHOCTD: MEPCOHANIBHBIN KOMIBIOTEp - 2 WT. (HocTyn K cetu «MHTepHeT»), MOHUTOD -
4 mT., CeTeBOW HAKOMUTENIb - | IIT., WCTOYHUK Oecnepe0OMHOro NHTaHUS - 2 IIT., TEJIEBU30D
mwiasMeHnHslii Panasonic - 1 mT., Touka Wi-Fi - 1 mT., masiapHas craHius - 2 [T., Apeib - 5 IIT.,
nepdopartop - 3 mT., HabOp MHCTPYMEHTa - 4 IIT., TeCTEp KOMIBIOTEPHOH ceTu - 3 mT., OaJUIoH CO
CKaThIM Ta30M - | IIT., MacTa TEIUIONPOBOAHAS - | MIT., MbUIECOC - | IUT., paAMOCTAHIUS - 2 IIT., CTOJ —
4 mt., TyM0a Ha KoJecwkax - 1 mT., moJcTaBKa Ha Kojiecukax - 1 mrT., mkad - 5 mT., Kpecio - 2 IiT.,
nectauna Alve - 1 .

[lepeueHp JIHMIIEH3MOHHOTO IporpaMmHoro obecneuenusi: Microsoft Windows 7 Professional,
Microsoft Office 2010 Professional Plus, anTuBHpycHOEe mporpammuoe obecreuenue: Kaspersky
Endpoint  Security, 7-zip (cBoGomno pacnpoctpansemoe I10), Foxit Reader (cBobGomHO
pacnpoctpansiemoe I10), SeaMonkey (cBobomno pacmpoctpansiemoe I[10), Chromium (cBo6GoaHO
pacnpocrpansiemoe [10), Java Runtime Environment (cBoGomHo pacnpocrpansiemoe [10), doPDF
(cBobOaHO pacmpoctpansemoe [10), GNU Image Manipulation Program (cBo6ojaHO pactpocTpaHsIieMoe
[10), Inkscape (cBoboaHo pacmpoctpansiemoe I10), XnView (cBob6oano pacnpoctpansemoe [10), K-Lite
Codec Pack (cBoboano pacnpoctpansiemoe I10), FAR Manager (cBo6oaHo pactipoctpansiemoe I10).

2. LleHTp HOBBIX HH(OPMAIIMOHHBIX TEXHOJIOTHI U CPEACTB O0yUCHHS

OcHaIEeHHOCTh: CTOJ - 5 MT., CTyNA - 2 IUT., Kpecio - 2 mT., mKad - 2 mT., NepcoHaNIbHbBIN
KoMIbploTep - 2 wT. (moctyn k cetu «MHtepHeTr»), mMoHurop - 2 wmT., MOY - 1 mr., Tecrep
KOMITBIOTEPHOM CeTH - 1 mIT., OAJUIOH CO CXKAaThIM Ta30M - | IT., IypynoBepT - 1 miT.

[lepeueHp JIHMIIEH3MOHHOTO IMporpaMmHoro obecrneuenus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, anTuBHpycHOe nporpamMmmHoe obecredenue: Kaspersky
Endpoint  Security, 7-zip (cBobomno pacnpoctpansemoe I10), Foxit Reader (cBobGoaHO
pacnpoctpansiemoe I10), SeaMonkey (cBobGoano pacmpoctpansiemoe I10), Chromium (cBoGomHO
pacnpoctpansiemoe [10), Java Runtime Environment (cBoGomHo pacnpocrpansiemoe [10), doPDF
(cBoboOaHO pacnpoctpansemoe [10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsieMoe
I10), Inkscape (cBoboaHo pacmpoctpansiemoe [10), XnView (cBob6oano pacnpoctpansemoe [10), K-Lite
Codec Pack (ceoboano pacnpoctpansiemoe I10), FAR Manager (cBo6oH0 pactipoctpansemoe I10).

3. llenTp HOBBIX HHYOPMAITMOHHBIX TEXHOJIOTUIA U CPEJACTB OO YUCHHUS:

OcHaleHHocTb: cToa - 2 WT., ¢Tyd - 4 wT., kpecio - 1 mT., mkadp - 2 wmWT., NepCOHATbHBIN
KommbioTep - 1 mT. (moctyn k cetu «MuTepHeT»), Be6-kamepa Logitech HD C510 - 1 mT., K0oJOHKH
Logitech - 1 wmT., TecTep KOMITBIOTEpHOM ceTH - | mwT., apenb - 1 wr., TenedoH - 1 mT., Habop PyYHBIX
WHCTPYMEHTOB - | mT.

[lepeueHp IHMIIEH3MOHHOTO MporpaMmHoro obecneuenus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, antuBHpycHOe mporpamMmmuoe obecrneucHue: Kaspersky
Endpoint  Security, 7-zip (cBoGomHo pacnpoctpansemoe I10), Foxit Reader (cBoOomHO
pacmpoctpansiemoe I10), SeaMonkey (cBoboxno pacmnpoctpansemoe I[10), Chromium (cBoGoaHO
pactpoctpansiemoe [10), Java Runtime Environment (cBoGomno pacnpoctpansemoe [10), doPDF
(cBoOoaHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsIeMoe
I10), Inkscape (cBobomHO pacmpoctpansemoe [10), XnView (cBob6oaHo pacnpoctpansemoe [10), K-Lite
Codec Pack (cBoboaHo pacmpoctpansiemoe [10), FAR Manager (cBoboano pacrnpoctpansemoe I10).

8.4. J/IunieH3MOHHOE MPOrpaMMHoe odecrevyeHne
1. Microsoft Windows 7 Professional.

2. Microsoft Windows 8 Professional.

3. Microsoft Office 2007 Professional Plus.
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