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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. PTIK-1 CriocoOeH pemiath 3aa4uu MUGPOBU3AIMN B AJICKTPOIHEPTETUKE U AICKTPOTEXHUKE
NJI-1 JIleMoHCTpUPYET MOHUMAHUE TPUHITUTIOB MIOCTPOCHHMSI M MCIIOJIb30BaHUs 0a3 TaHHBIX

1 BKIIFOYACT.
AJISI TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzanuu: KomneoTepHoe 3a1aHue
1. MeTonpl penieHust HeJIMHENHBIX ypaBHeHUH (TecTrupoBaHue)
2. OcHoBHbIE NOHATHS U onpenenenus (TectupoBaHue)
3. OcHoBHbIE CTIOCOOBI 3aIIMCH YPAaBHEHUSI U MIPsIMbIE METO/IbI UX perienus (TectupoBanue)
4. YcroitunBocTh 3Hepreruueckux cucreM (TectupoBanue)

Popma peanusanuu: ITncemenHas pabora
1. [IpumeHeHue Teopuu BeposTHOCTH B 3Heprocuctemax (Konrponsnas padora)

BPC nucuumiInHbI

S cemecTp

IlepeyeHb KOHTPOJBHBIX MEPONPHUATHI TEKYIIEro KOHTPOJS YCHEBAEMOCTH IO
AUCHUILINHE:

KM-1 OcHoBHble OHATHUS U onpenenenus (TectupoBanue)

KM-2 OcHoBHBIE CTIOCOOBI 3aITUCH YPaBHEHHS U TIPsIMBbIE MeTOIbI UX pemmeHus (TectupoBanme)
KM-3 Meroas! pemieHust HenuHelHbIX ypaBHeHui (TectupoBanue)

KM-4  VYcroituuBocTs sHepreTuyeckux cucreM (TectupoBanue)

KM-5 IIpumeHeHue Teopun BeposTHOCTH B 3Heprocucremax (KonrponbsHas padora)

Bujx npomexyTo4HOI aTTecTaliMy — JK3aMEH.

Beca KOHTPOJIBHBIX MEPONIPUATHIL, %o

Nupekc KM- | KM- | KM- | KM- | KM-

Pazgen nucumivHel KM: 1 2 3 4 5

Cpox KM: 3 6 9 12 15

OCHOBHBIC IIOHITUS U OIPCACIICHUSA

OCHOBHBIC IIOHITUS U OIPECACIICHUSA +

OcHoBHbIE CIOCOOBI 3aITUCH YPABHEHUS U MIPSIMbIE METO/IbI
UX pellIeHuN




YpaBHEHUS Y3JI0BBIX HAMPSHKEHUI

[Ipsambie meToabl pemenus Y YH

Merto/ibl pellieHusl HETMHEMHBIX YpaBHEHUN

Mertop! pemieHust HenmuHeHbIX YYH

Pemenue nuddepeHnmanbHbIX ypaBHEHUH B 3a1a9aX
SHEPreTUKH

VY CcTOMYNBOCTH OHEPICTUHYCCKHUX CUCTEM

Mertons! penienus cuctem nuddepeHInaIbHbIX ypaBHEHUN
JUIs1 aHas3a yctoitunBoctu 29C

[TpuMeHeHre TEOPUH BEPOSITHOCTU B IHEPIOCUCTEMAX

Hcnonp30BaHnEe OCHOB TEOPUH BEPOSITHOCTH U
MaTeMaTHYeCKOM CTaTUCTUKH B 3a/1a4ax
AJIEKTPOIHEPI€TUKH

Bec KM:

20

20

20

20

20




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
PTIK-1 N-1prik-1  demoHcTpupyet | 3HaTh: KM-1 OcHoBublie noustus u onpenenenus (TectupoBanue)
MIOHUMaHUe MIPUHLUIIOB | METOJbI aHATIM3A U KM-2 OcHoBHBIE CITOCOOBI 3aMUCH YPAaBHEHUS U MPSMbIE METOJIbI HX
MOCTPOCHUS U | ONTUMHU3AIIU PEKUMOB pemnenus (TectupoBanue)

HCIOJIBL30BaHMs 0a3 JaHHBIX

METO/IbI PEIICHHS JIMHCHHBIX
anredpanvyeckux ypaBHEHUH
MIPUKJIQTHBIC TAKETHI
MpOrpaMM JJIs pacuera
METO/IbI PEIICHUS
HEJIMHEHHBIX
anredpanvdeckux ypaBHEHUU
VYMmeTs:

MIPOBOJUTH PACUETHI
YCTaHOBUBIIUXCS U
MEePEXOIHBIX PEKUMOB

KM-3 Meroas! perienust HenuHeHbIX ypaBHeHul (TectupoBanue)

KM-4 VY croitunBocth sHepreTrudeckux cucrem (TectupoBaHue)

KM-5 IIpumenenue Teopun BepoaTHOCTH B sHeprocucteMax (KonTponbHas
pabora)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. OcHOBHbIE NOHSTUS U ONPee/IeHUsI

®opmbl peaiausanun: KomnbrotepHoe 3a1anue

Tun KOHTPOJIBLHOT0 MeponpusaTHs: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa mpoBeleHHs] KOHTPOJbHOI0O MeEPONPUATHA: TEXHOJIOTHS TMPOBEPKU CBS3aHA C
BBIMIOJTHEHHEM KOHTPOJIBHOIO TECTa MO HM3y4eHHOW Teme. Bpems, oTBeneHHOE Ha BBINOJIHEHHE
3agaHus, ycraHaBiuBaercs He Oonee 30 munyt. KonmuectBo nomneitok He Oonee 3x. TectupoBanue
npoBoautcs ¢ ucnonbzoBanueM CJIO "IIpomereit". K TecTupoBaHMIO JOMYyCKAETCs MOJIb30BATENb,
M3YYUBIIUN MaTEpHUaJIbl, aBTOPU3UPOBAHHBIA YHUKAIBLHBIM JIOTHHOM U ITapOJIeM.

Kpartkoe cogep:xxanue 3aganus:
KonTposnbpHas Touka HampapiieHa Ha TPOBEPKY 3HAHUI 110 BBEJICHHUIO

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3anyaHupOBaHHbIE Bomnpockl/3aganust st mpoOBEPKU
pe3ynbTaTthl  OO0y4eHHs IO
JVICIIATUTAHE
3HaTh: METOAbl  PELICHMS 1. Knaccuueckoe onpezeneHre BEpOATHOCTH COObITUS
JIMHEHHBIX  arebpanvecKux A:P(A) = % . OcHOBHBIE CBOMCTBA BEPOSITHOCTH (BBIOPATh
YpaBHCHIH BEpHBIC):
1) BepoATHOCTb J1F000r0 COOBITHS 3aKitoueHa B npeaenax 0 <
P(A) <1

2) BEpOATHOCTb JIOCTOBEPHOT0 cOObITHS | , KOTOpOE npu
UCTBITAaHUN 0053aTeNIbHO IpOon30ieT, paBHa equnuie: P(I)
=1

3) BEpOATHOCTh HEBO3MOXKHOTO cOObITHs O , KOTOpOE B
pe3yibpTaTe UCIBITAHUN HE MOYKET IPOU30UTH, paBHA HYJIIO:
P(O)=0

4) cyMMa BEpOSITHOCTEH JIBYX IMTPOTUBOIIOIOKHBIX COOBITHI A
¥ A, KOT/Ia TIOSBIICHAE OHOTO M3 HUX HCKITIOYAET MOSBICHIE
npyroro, pasHa equanie: P(A) + P(4) = 1

5) BepOATHOCTB 1OCTOBEPHOro coObITHs I, KOTOpOE ITpH
UCIBITAaHUU 00s3aTeIbHO MTPOU30MIET, paBHa eaquHue: P(1)
=0

6) BepOATHOCTh HEBO3MOXKHOTO coObITHS O , KOTOpPOE B
pe3yabTaTe UCTIBITAHUN HE MOXKET IPOU30UTH, paBHA HYJIIO:
PO)=1

7)cyMMa BepOSITHOCTEH JIBYX MPOTUBOIOJIOKHBIX COOBITHI A
¥ A, KOT/a TIOSBIICHHE OIHOTO 3 HHX MCKITIOYAET MOSBICHHE
npyroro, pasHa equanie: P(A) + P(A) = 0

Ortser: 1,2,3,4

2.[lana cummeTrpuyHas Matpuna A,. Tpedyercs onpenenuts
COOCTBEHHBIE 3HAUEHUS, YUCIIO 00YCIOBICHHOCTH U
onpeaenuTens Matpuibl AQ.




3anjgaHUupOBAHHBIE Bormpocsl/3aganus A MpoBEPKU
pe3ynbTaThl  OOY4YEeHHS IO

UCLAIINHE

1 5 7 10
15 2 4 6
A= 7 4 5 7
10 6 7 21

1. 1)36,7

2) 31,4

3) 46,9

oTBeT: 1

3.Ucnonb3ys cxemy XaJleLKOrO, PEIIUTh CUCTEMY:
3 =2 =5 17 [* 3
2 =3 1 5| |*]| _|-3
1 2 0 -4 x| |-3
1 1 -4 9] [x 22

, AX=B

1. 1)X=[-1;3;-2; Z]t
2. 2)X=[-2;3;-2;3]¢
3. 3)X=1[1;-3;2;-2]*
4, ortset: 1

Onucanne MKAJbI OIIEHUBAHUS

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHUe
BBIIOJIHEHO B TIOJTHOM 00'bEME HMJTH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Oyenxa: 4 («X0poILI0»)
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABICHUE AJIsl PELICHUs 3a71a4

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yJIoBIeTBOPUTENBHO" BBICTABIISETCS
€CITU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2 («HEYJTOBJIETBOPUTEITHEHOY)
Onucanue xapaxmepucmuku evinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIECTBEHHO HE BBIOJIHEHO

KM-2. OcHOBHBIE CIOCOOBI 3211 CH YPABHEHUS U NPSIMbIe METOAbI HX PeLICHUsA

®opmbl peanusanun: KomnbroTepHoe 3a1aHue

Tun koHTpoILHOrO Meponpusitus: TectupoBanue

Bec konTposbHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBeaeHHs] KOHTPOJIBHOIO MepONpHMATHSA: TEXHOIOIMS NPOBEPKU CBs3aHA C
BBIMIOJTHEHUEM KOHTPOJIBHOIO TECTa MO HM3YYEHHOW Teme. Bpems, OTBeeHHOE Ha BBINOJIHEHUE
3a1aHusl, ycraHaBnupaercs He Oonee 30 munyt. KonanuectBo nomnbiTok He 6osee 3x. TectupoBanue
npoBoautcs ¢ ucnonbzoBanueM CJIO "IIpomereit". K TecTupoBaHHIO JTOMyCKAETCS MOJIb30BATEND,
M3Y4YUBILIUN MaTepHallbl, aBTOPU3UPOBAHHBIM YHUKAJTbHBIM JIOTUHOM U MapOJIEM.

KpaTKOE CoA€cpKaHME 3alaHUA:




KoHTtponbHas Touka HarpasiieHa Ha IPOBEPKY 3HAHUH 110 OCHOBHBIM CIIOCO0aM 3amucu
YPaBHEHMsI U IIPSMbIE METO/BI UX PEIICHUS

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3aryaHupOBaHHbIE
pe3ysbTaThl 00y4YeHus
10 JUCUUTUINHE

Bomnpocel/3aganust a1t IpoOBEPKU

3HaTEh: METOJIBI
perieHus

HEJTUHEHHBIX
anredpanvdecKux
ypaBHEHUH

PwhPR

P wnNe

1./1511 HECOBMECTHOM CUCTEMBI YpaBHEHHI
fi=2x1+x,—7=0

{fz =2x;+x,—8=0

TpeOyeTcst OnpeAeTuTh peuieHne X, MUHUMH3HPYIOLIee
Gynxmuio @ = 0.5F F u ykioHsioneecs oT Ha4albHOTO

npubamxenus X, = [3; 2]* na Benuuuny A= |X — X, |, He
npesslmatontyto 0,5.

1) 0,52

2) 0,35

3) 0,25

oTseT: 3

2. JI71s1 MEeXKCUCTEMHOM AJIEKTpOIIepeaun BHIOTHEHBI YETHIPE
ONTUMU3ALMOHHBIX pacyeTa C LIeJIbI0 ONPEAEICHUS
HauBbIroiHEHIIIET0 YpoBHs HanpsbkeHus (U) Ha OTIpaBHOM KOHIIE B
3aBHCHMOCTH OT niepeaaBaemoii MomHoctH (P). PesynpTaTsl
BBIYMCIICHUI MPUBEACHBI B Ta0OHIle 3.1 B OTHOCUTEIBHBIX €UHUIIAX.
PacyeTsl pexxMMOB BBITIONHSIUCH 0€3 yueTa OrpaHuYeHU Ha
BEJIMYMHY HarpspkeHui. HeoOxoaumo, nucnomns3ys
MHTEPIOJISILIMOHHBIN OJIMHOM Jlarpan»xa, NoJy4uTh 3aBUCUMOCTD
U(P) B aHanmuTHYECKOM BHJI€ U ONIPEICTUTH ONTUMAIIBHOE
HanpspkeHue npu P=0,4.

Ui 0,908 | 1,172 | 1,387 | 1,573

Pi 0,3 0.5 0,7 0,9
1) 1,047

2)1,01

3) 2,54

Otser: 1

3.0mpenenuTs 3HaYCHUE &, IPU KOTOPOM, KaK 0KHJIAeTCs, 3a/1aHHast
Tabnuned GyHKIHS @ () MpUHUMAET HauMEHBIIIee 3HAUCHUE

g | 218 | 6,695 | 32,829
Ly (0 | 2

1) 2,37
2)0,19
3) 1,39
oteeT: 3




Onucanue MKAJbI OIICHUBAHUSA:

Oyenka: 5 («OTITUIHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 80
Onucanue xapakmepucmuku btnonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJTHEHO B MOJIHOM 00'beME WJIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («XOpoIIO»)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a/1a9

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISETCS
€CJIM 3aJJaHUE TPEUMYIIECTBEHHO BHITIOJIHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuku evinonenus 3uanus: O1eHKa "HeyI0BIETBOPUTEIHHO" BBICTABIISCTCS
€CIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBIITOIHEHO

KM-3. MeToasbl pelieHUsI HeJTMHEHHBIX YPAaBHEHU I

®opmbl peanuzanuu: KomnerotepHoe 3a1anme

Tun koHTpOBLHOTO Meponpusitusi: TecTupoBaHue

Bec konTposbHoro meponpustusi B BPC: 20

IIpoueaypa mnpoBedeHHs] KOHTPOJIBLHOTO MepompusiTusi: TexXHOJOTHsS TPOBEPKU CBs3aHA C
BBINTOJIHEHNEM KOHTPOJBHOTO TECTa MO M3YyYeHHOH TeMe. Bpewms, oTBeeHHOE Ha BBIIIOJHEHHE
3ajlaHus, yctaHaBiuBaeTcs He 6osee 30 munyt. KonmdecTBo monbiTok He Oonee 3x. TectupoBanue
npoBoautcs ¢ ucnonbzoBanuem CIO "[Ipomereit". K TecTupoBanuio AOMycKaeTcsi MOJIb30BaTElb,
U3YYUBIINN MaTepHasbl, aBTOPU3UPOBAHHBIN YHUKAIBHBIM JJOTHHOM U TapOJIeM.

KpaTKOC CoA€CpKaHMuE 3alaHUA:
KOHTpOJIBHaSI TOYKa HallpaBJICHA Ha MIPOBEPKY 3HAHMUH 110 METOJAaM peHICHuA HEJIUHEWHBIX

ypaBHEHU U

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3arIaHupPOBaHHBIE Bompockl/3aganus 11s MpOBEPKU
pe3ysbTaThI
00y4eHus o
JICIIATUTAHE
3HaTh: MPHUKIATHBIC 1.HeoO6XxoauMo: OIEHUTH MOTPEITHOCTH alMPOKCUMAIINN; BBIYUCIUTD
MaKeThl  MPOrpamMm 3HayeHue pyHkuuu s x=0,4
AR pactera y; 0,908 [1,172 [1,387 [1,573
Xi 0.3 (.5 (.7 0.9
1. 1) ¥ =1,26;6 = 1,01%; y(0,4) = 1,041
2. 2)y=26;6 =1,1%;y(0,4) = 4,01
3. 3)y =518 =0,7%;y(0,4) = 2,11
4. otseT:1
2.ITpuBecHHBIC 3aTPaThl HA YCTAHOBKY M OKCIUTYaTaIMIO I' PE3EPBHBIX
TeHepaTopoB B dHeprocucreMe umetotT Bua 3(r) = A3(r) + y(r) =
50 - r + y(r), maH. py0./roa, rae y(r)- MaTeMaTHYeCKOe OXKUTAHHE
TOJI0BOTO yiep0a OT HeJJOOTITYCKa AJIEKTPOIHEPTHH TOTPEOUTEIISIM.




3anjgaHUupOBAHHBIE Bormpocsl/3aganus A MpoBEPKU
pe3ynbTaThl
o0y4eHus o
JTUCHUTIIINHE

Heob6xoauMo onpeieInTh ONTHMAILHOE YHCIIO TEHEPATOPOB (Topt),

€CJIM HalIeHbl 3HaYeHUs yiiepOa y; 11 4eThIpeX BapuaHTOB

pe3epBUPOBAHUSI.
i | 2 3 4
y., . py6. /ron | 2109 458 181 5
r, 0 2 3 6

| 3!"!")’

y =03l i/

\\\ |_,-""'-dﬁﬁ?'_.3fr."";'l
M| i
" e e |'l-|rlII
&
LU i SO
{ ot
ATMPOKCUMHPYIOIYIO yiepO GyHKIUIO BEIOpaTh B BUae Y (1) = raorz
1'az
1 1repe =5
2) Topt =2
3) Topt =7
oTBeT: 1

3.dns npoextupyemoit BJI 110 kB HaiiieHs! yieapHble Harpy3Ky Ha
IIPOBOJIA U COOTHOILIEHNE KPUTUUYECKUX NPOJIETOB. Y PAaBHEHHE

2E-12 HE-L?
y - — m — Vm = — CZE(t _
240 240m,

COCTOsIHUMA IMTPOBOAAa UMECT BUJ] O —

tm)
TJIe TIPEeIBAPUTEIILHO HAWICHBI: yIeIbHbIC HATPY3KH Y7 = 35,3 -

1073H/(M-MM*) 1 ¥, = 167,7 - 1073H /(M - MM?) ; nomyckaemoe
Hanpsokenue o,, = 121,8H/MM? ; niuHa MPOMeE)yTOYHOTO IPOJIETa
L=250 m; Temneparypublii KoO3pduueHT yaauHenus a = 18,9 -
107%1/°C; moayns ynpyroctu E = 84,5 - 103H/mm?; ¢, = —5°C .
Tpebyercs onpenenuts A YCIOBUI MOHTaXa U TEMITEPhI

Bo3zyxa t = —20°C: HanpsKeHHe MaTepuana npoBoja (a; 2) cTpeny
npoBeca mposoja f.

1)9,6

2)5,8

3) 10,5

oTeet: 1

el

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIIMYHO)
10




Huosicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuku btnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUE
BBITIOJTHEHO B MOJIHOM 00'bEME WIIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («xX0OpOIIOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a]1a4

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnonenus 3nanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABIISAETCS
€CJIM 3aJJaHuE PEUMYIIECTBEHHO BHITIOJIHEHO

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHOY)
Onucanue xapakxmepucmuku evinoanenus snanus: OUeHKa "Hey10BIETBOPUTENIbHO" BBICTABIISAETCS
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WITU MPEUMYIIECTBEHHO HE BBHIMOJIHEHO

KM-4. YcTOHYHUBOCTDb FJHEPreTHYECKNX CUCTEM

®opmbl peaausanun: KomnbroTepHoe 3a1aHue

Tun koHTpoALHOTO MeponpusitTusi: TectupoBanue

Bec konTposbHOro meponpustusi B BPC: 20

IIpouenypa mnpoBeaeHHs] KOHTPOJIbHOIO MeponpusATHsi: TexXHOIOrHs NTPOBEPKU CBs3aHA C
BBIMIOJTHEHUEM KOHTPOJBHOIO TECTa MO M3YYEHHOM Teme. Bpems, OTBeIeHHOE Ha BBIIIOJIHEHUE
3amaHus, ycranapiauBaetcs He 6onee 30 munyT. KonmuecTBo nomnbiTok He Oonee 3x. TectupoBanue
npoBoautcs ¢ ucnonbzoBanuem CIO "lIpomereit". K TecTupoBaHHiO JOMYyCKAaETCs MOJIb30BATENb,
W3YYUBILIUN MaTepuaibl, aBTOPU3UPOBAHHBIN YHUKAIHHBIM JIOTHHOM U MapoJieM.

KpaTKOC CoA€cpiKaHuE 3alaHUA:
KOHTpOJIBHaSI TOYKa HallpaBJICHA Ha MPOBEPKY 3HAHHUH 110 TEME YCTOI‘;I‘{I/IBOCTL OHCPIrCTHYCCKUX

CHCTEM

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

3annanupoBa | Bompockl/3aganust uisl IpOBEPKU
HHBIE
pe3yNbTaThl
oOydeHus 1o
JUCHUITIINHE

3HaTh: 1.MeTooM Hauckopeiiero crycka pemuTb CUCTEMY HETMHEHHBIX

METOTBI fi=x2+8x2+2xx,—1=0

aHam3a " fo =4x; —2x2 +4x;x, —4=0"

gg;iﬁiiaunﬂ HavansHoe npubnamxenue paBHo X5 = (xfo) ; x§0)) =(-1,-2).
Honyckaemas morpemtHocTs cocraisget £=0,05.

1) 3a fecaTtb uTepaumii Tpebyemas TOYHOCTb pacyeTa AOCTUTHYTa

2) 3a Bocemb UTEpaLMit Tpebyeman TOYHOCTb pacyeTa AOCTUMHYTa

3) 3a Bocemb UTEpPaLMII Tpebyemas TOYHOCTb PacyeTa He AOCTUTHYTA

oTBeT: 3

ypaBHEHUHU {

el

2.MeTo10M MOKOOPAMHATHOW MHHUMH3ALUH PELINTh CUCTEMY HEJTHHEHHBIX
fi=x2+8x2+2xx,—1=0

fo=4x; —2x2 +4x;x, —4=0"

HauansHoe npubnamxenue paBHo X5 = (xfo) ; x§0)) =(-1,-2).

YpaBHEHUU {
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3arutannpoBa | Bompockl/3amanust 171st TpOBEPKU
HHBIC
pe3yNbTaThl
00y4eHus: 1Mo
JICITUIUINHE

Jonyckaemas norpemHocts cocrasiseT €=0,05.
1. 1)Ff,, = (0,007;0,004) peweHue c Tpebyemoit TOYHOCTbLIO He MONYYEHO

2) Ft,, = (0,07;0,4) pemeHnue ¢ TpeOyeMoii TOYHOCTBIO MOTYYEHO

3) Ff,; =1(0,007;0,004) pemenue c TpedyeMOii TOUHOCTBIO HOTYYEHO
OTBET: 3

3.Pemuth cuctemy AX=B

1 -022 011 -0,31 X1
038 -1 -0,12 0,22 X2
0,11 0,23 -1 0, 51 X3 —1 2

0,17 -0,21 0,31
METOJaMU Haﬂcxopenmero cnyCKa u HOKOOp,I[I/IHaTHOI/I MUHHMH3AIUH,
HaunHas x=(2,7;-1,5;1,2; -0,7). JlomycTiMas IIOrPelIHOCTh IS HEBSA30K
paBHa €= 0,05 . IIpeaenpHOE YUCIIO UTEPALTUI COCTABISIET Ky = 8 .

1. 1)
X, E 10
k X X, X3 Xy fL 2 ri f4 H *
0 2,700 | -1,500 | 1,200 | -0,700 679 728 -405 1146 1,571 | 0,788
1 1,965 | -1.058 | 0.758 | -0.423 | -289 121 197 513 0.633 |1.512
2 2,135 | -0,809 | 0,917 | 0,007 | -288 12 335 111 0.456 | 1,513
3 2426 | 0,793 | 1.368 [ 0.194 -9 94 15 109 0.145 ] 0.843
4 2,393 | 0,729 | 1,375 | 0,229 -67 24 37 5
5 2488 | -0.650 | 1457 | 0,316 -7 -10 28 -
1. 2)
X, E -10°
K X, X, X5 X, f, f, f, f, ”FL” %
0 2,700 | -1.500 | 1.200 | -0.700 | 679 728 -405 1146 | 1.571 | 0913
1 2.211 | -0.795 | 1,345 | 0.096 -195 -5 -35 164 0.258 |1.297
2 2,468 | -0.664 | 1484 | 0,342 -28 -1 9 -23 0,038 -
1. otseT:1

OnucaHue MKAJbI OlleHUBAHUS

Oyenxa: 5 («OTIUYHOY)
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 80
Onucanue xapakmepucmuxu evlnoanenus 3Hanus: OleHKa "0TINYHO" BBICTABISIETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BHEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evinonneHus 3uanus: O1eHKa "Xopouo" BEICTABISETCS eCln
OOJIBIITMTHCTBO BOIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAIIPABIICHHE ISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku ebinonneHus 3nanus: OLeHKa "yI0BIeTBOPUTENLHO" BBICTABISETCS
ecJM 3aJlaHue MIPEUMYIIECTBEHHO BBITIOITHEHO

Oyenka: 2 («HEyJOBIECTBOPUTEIHHOY)
Onucanue xapakxmepucmuxu evinoaneHus sHanusa: OneHKa "Hey10BIeTBOPUTENIbHO" BBICTABIISETCS
€CJIN 33JIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYILIECTBEHHO HE BBIIIOJIHEHO
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KM-5. IlpyMeHeHMe TEOPUH BEPOSATHOCTH B YJHEPIrocucTeMax

®opmbl peanausanuu: [lucemennas padora

Tun koHTpoabHOr0 MeponpustTus: KourponsHas paborta
Bec koHTpobHOr0 Meponpustusi B BPC: 20
IIpoueaypa mpoBeleHHsI KOHTPOJBbHOIO MEPONPHUATHA: TEXHOJIOTMs IPOBEPKU CBA3aHA C
BBIMIOJJTHEHUEM KOHTPOJBHOI'O TECTAa IO M3YYEHHOW Teme. Bpems, OTBeIEHHOE Ha BBIIIOJIHEHUE
3aanus, ycranaBiuBaeTcs He Oosiee 30 munyT. KonmmuecTBo nmonbiTok He 6omee 3x. TectupoBanue
npoBoautcs ¢ ucnonbzoBanuem CIHO "IIpomereit". K TecTupoBaHUIO JOMYyCKAeTCsl MOJIb30BATENb,
M3Y4YUBLIMN MaTepHallbl, aBTOPU3UPOBAHHBIM YHUKAJIBHBIM JIOTUHOM U MApOJIEM.

KpaTlcoe CodcpiKaHUuE 3alaHUA:
KOHTpOJ’IBHaH TOYKa HallpaBJICHA Ha IIPOBEPKY 3HAHUH 110 IMIPUMEHCHUIO TCOPHUU BEPOATHOCTU B

JHEProcUucTeMax

KoHTpoJibHbIE BONIPOCHI/3a/1aHUA:

3aryaHupOBaHHbIE
pe3ysbTaThl 00y4YeHHUs
10 JUCUUTUINHE

Bomnpockl/3aganust st IpoBEPKU

YMerTs: IIPOBOJUTH
pacyeTsl

YCTAaHOBUBIIUXCA U
NIEPEXOHBIX PEKUMOB

1.BbImOMHUTE pacyeT yCTaHOBUBIIETOCS pexXUMa dJIEKTPHUECKON
cetu 110 xB. Momnoctu y3noB (MBT, MBap)

U, =115 kB 10 + 20 $, =28,9+il7,3

. ,
3\ [ |
— — o
T i70 70 - T
g el s T I )
9p S P T = QX Yo \%“
oL Y By 0T Y
~ AL T e -
® ~_7 A ¥
A P
A )
gy T //(\f 0
S =

'

N (E\F T

2.BBINONHUTE pacyeT YCTAaHOBUBILETOCS PEXHUMA JIEKTPUIECKON
cetu 110 xB. MomHoctu y3108 (MBT, MBap). METO/10M Y3JIOBBIX

HaIpSHKEHUN.
U, =115 xB 10+ j20 §,=28,0+i17.3

N,
Y [ 1
—{3) L1 {1 =
. i70 i70 -
j 5, T T g
Aoy e M5 1 I R
N L -
¢ ~_ 2 S T
A -
7 T g0
”00\:(5\\ '/// N #
D ™. - Y

3.1 cXeMBl IIEKTPUUYECKON CETH ONPENETUTh paclpeesieHue
AKTUBHBIX MOIIHOCTEN. PacueT BbINOMHUTE B 0.€. [IpoBogumMocT
BETBEH U MHBCKLIUU Y3JI0B IIPUBEACHBI HA pUCYHKE . HanpskeHus
BCEX Y3JIOB 110 MOJIYJIIO paBHBI efuHMIle. JlomycTuMblil HeOanaHe
MmortHoctel npuHAT € =0,001 o.e. HauansHoe npubnmxenue X, =
(81,8283)" = (0,0,0)°
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3anjgaHUupOBAHHBIE
pe3yNIbTaThl 00yUYCHHS
10 JMCIUTUINHE

Bonpocsi/3aganus 11t npoBepKu

=

-j4

©

(LR i

0.2 2Xpl@ 6 I

)
P2
+— Fa"ata)

"
=T
s
(=]
%‘Lﬂ

Ote—0.1

!

0.2

4. BbIIIOJIHUTB OLIEHKY pPEKUMa 3JIEKTPUUECKON LIENU TIOCTOSHHOTO
TOKa, CXeéMa KOTOPOH NpuBeeHa Ha pucyHKe. CONpOTUBIICHUS
BETBEH M3BECTHBI TOYHO. MI3MepeHHbIE 3HaYEHUS TOKOB U
HaNPsDKCHUH, a TAaK)Ke KBAaHTBI U3MepeHuil (0y, 0;) IpUBEICHBI B

Ta6J'II/ILIe . Beruncnutsb CpEIHIOIO

OIJ_II/I6Ky I/ISMepeHI/Iﬁ B A0JIIX OT O

Conporueienus, Om 3amepkl TokoB, A

3amepil HanpsxeHuii, B

Oy, | O,

1-3 1-2 [1-0| 42| 2- 1-0 [ 2-1 (20| 42 1
1

3 B | A
B

125110 |10 5 21711 11

8,333

185

310 0.4

0
0
s
13 8

310

©

412
L]

10,1

R;:=8,333 R;»=12,5
Rip=10 21 Rop=150

5.BBINOIHUTE OLIEHKY peKUMa C

Ra4=10
(]

2,1

€TH, CXEMa KOTOpOfI IIpUBCICHA HA

pucyske . CeTb 0€3 moTeph aKTUBHOW MOITHOCTH (BCE€ aKTUBHBIE
COIIPOTHUBIIEHUS paBHBI HYNI0). IHyKTHBHBIE conpoTuBieHus (OM) u
PaBHOTOYHbIE 3aMepPbl aKTUBHBIX MolHocTel (MBT) ykazansl Ha
cxeMme. Moynu y370BbIX HanpskeHui npuHATh paBHbIMU 500 kB, To

€CTb PpaCCMOTPETH TOJIBKO aKTUBHYIO MOACIIb PEKMMaA.
310

380

-460

735

610

Onucanune MKAJbI OIICHUBAHUSA:

Ol/;eHKa.' BauyTCHO»

Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHKa "3a4TeHO" BBICTABJISACTCS €CIIH 3aJaHucC
BBIITOJIHCHO ITPABUJIBHO WJIM C HE3HAYUTECIbHBIMHA HEA0OUYECTaAMU

Ob}eHKa.' «HEC 3a4YTCHO»
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Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! OI_IGHKa "He 3a4TCHO" BBICTABIISICTCS CCIU
3aJaHHUEC HE BBIITOJITHEHO B OTBGI[CHHBIﬁ CPOK HJIM pE3YJIbTAaT HC COOTBECTCTBYCT 3aJaHHUIO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
5 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

Bup Ounera cBsizan ¢ unrepdeiicom cepsuca "[Ipomereir”

IIpoueaypa nposenenus

B tecte 20 BonpocoB BCTpeyaroTCsi BOMPOCHI CIETYIOIINUX TUIIOB:

l. ¢ omHuM BapuaHTOM oOTBeTa ( B BOIPOCAX «OJMH M3 MHOTHX», CHCTEMa CPaBHHBAET OTBET
crymareid ¢ NpaBUJIbHBIM OTBETOM M aBTOMATHUYCCKU BBICTABJIACT 34 HETO Ha3HAYCHHBIN 63,JIJI)

2. ¢ BbIOOPOM HECKOJBKMX BapHaHTOB OTBETOB ( B BONPOCAX «MHOTHE W3 MHOTHX» CHCTEMa
OLICHUBACT KaXJbIii OTBET OT/AEIHHO; €CTh BO3MOXKHOCTH Pa3peIIUTh CIYIIATEN0 TOIYYHTH 32
Borpoc 0,75 6ama, eciu oH BeIOEPET 3 MPaBUIIBHBIX OTBETA U3 4)

3. Ha COOTBETCTBHE CIyIIATENh JOJDKEH NMPUBECTH B COOTBETCTBHUE JICBYIO U MPABYIO YacTh OTBETA
(B BOIpOCAax «COOTBETCTBUE» CHCTEMa OLICHMBACT KAXIBIH OTBET OTIEIBHO; MOXKHO Pa3peIINTh
CIIyIIATENI0 MOMy4uTh 3a Bonpoc 0,75 Oaria, eciu oH BbIOEpeT 3 paBUIIbHBIX OTBETA U3 4)

4. pa3BepHYTbI OTBET, BBOAUTCS B BPYYHYIO B CIIELUAIILHO OTBEJIEHHOE Moje (pydHas OLEeHKa
MIPENO0/1aBaTeNIeM )

1. Ilepeuens KomnemeHyuil/uHOUKAMOPO8 U KOHMPOIbHBIX 60NPOCOE NPOBEPKU PE3YIbIMAM 08
0C60EeHUA OUCYUNIUHDL

1. Komnerenuust/Muaukarop: UJI-1prk-1 JleMoHCTpUpyeT NOHMMAaHKE TPUHIIMIIOB IIOCTPOSHUS U
UCIIOJIb30BAHMS 0a3 JTaHHBIX

Bonpocel, 3aganus
1.YpaBHeHHE IBIKEHHS pOTOpa
2.HeueTkue npeacTaBiieHus IPYU PETYJINPOBaHUHM napa MeTpos D2C
3.00parieHne MaTpUIlbI
4.0OcHOBHBIE BU/IbI HaeKHOCTH DIC
5.IloHATHE O CTOXAaCTUYECKOM CBA3U. MHOKECTBEHHAs! pErPeECCUs
6.Koapduuuent koppensun. Ero cmbica
7.Y cnoBre CXOAMMOCTH UTEPALIMOHHOTO MpoIiecca
8.Kpurepmuii cratnyeckoil yCTOWYMBOCTH
9.Pemenne muddepeHMaIbHOTO YpaBHEHUS C TTOCTOSTHHOM MPaBON 4acThIO
10.Metop Ditnepa, 0651aCTh €ro NPUMEHEHUs
11.Metox Pynre-Kyrra 4-ro nopsiaka, 06;1acTe €ro npuMeHeHus
12.Metox HeonpeIeNeHHbIX MHOKUTENEN Jlarpanika.
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUI
1.JIna cetn 220 kB aHanu3upyeTcst peakTUBHas MOJAENb pexkruMa. NHTyKTUBHbBIE
conpotusiieHus muHuN (OM), peakTUBHBIE HArpy3Kku nojacranuuii 2 u 3 (MBap), a Taxxke
HalJIeHHbIC pacyeTOM HamnpspKeHHs y3510B (KB) u montHocTH 3nektpocTtaniuii 1 u 0 (MBap)

MMPUBCACHLI HA PUCYHKC
23476 2279 22825 213 kB

® ® © ©

0,=80 %3=20 %, =30 L =15 8,=7783

0,-80 8,=70
TpebyeTcs npou3BeCTH BBOJ PEKUMA B JIOMYCTUMYIO 00J1aCTh, KOTOpas ONpeeieHa
YPaBHEHMSIMU Y3JIOBBIX OajlaHCOB PEaKTUBHOW MOLTHOCTH

£ Q,-0,05U,(U, -U,) 0

F(xh)=|f, [=| 80-0,01U,(5U,-8,33U,+3,33U,) |=|0|

£, | |70-0.01U,(6.66U,+3,33U,-10U)| |0
Z=Q,=0,066U,(U,-U,)

U Texumdeckumu orpanndeHusMu: 0 < Qq < 90; 215 < Uy < 230; 220 < U; < 235;210 <
U, < 225;205 < U3 < 220;—-10 < Qp < 70 . BcnencrBue HeyueTa pacrpeiesieHus
AKTUBHBIX MOIIHOCTEH (pa30BbIe yIIIbl HAPSHKCHUI MOYKHO CUUTATh OJIMHAKOBBIMH U PaBHBIMHU
HYJIIO.

OTBeThI:
1) Q1=86,53 MBap; U0=224,1 kB 2) Q1=96,57 MBap; U0=224,1 kB 3) Q1=86,53 Msap;
U0=222,4 xB
Bepnsiit otBeT: 1
2.Haiitu ontumansHoe pacnpeaeneane bCK B COC, npencraBieHHON paaraibHON CXEMOH.
O6mas momHocTh KY paBHa Qli
u

&
'
i
1

R, R R | R,

®:_® @ (@

VAP T

Qr Qi Q2 Qx2 Qi Oxi Qn  Qka

OTBeT: QKi = Qi - A/Rl
OtBeTsI:
1) BepHO 2) He BepHO 3) HE BOZMOKHO BBIUHCIHUTD
Bepuniii otBeT: 1
3.Haiiti ontumansHoe pacnpenenenne bCK ais maructpaibHON CXeMbI CETH, ecliu 001Iast
MOIIIHOCTh KOMIIEHCUPYIOIIHUX YCTPOMCTB paBHA Q.

.‘____u

(o]} Qx1 Q2 Qi Q, Qxi Qn Qkn

Oteet: R, (Qkxn — Q) = 0 wmu Qk,, = Q,, , TO €CTh PEaKTUBHYIO HATPY3KY IMOCIIECIHETO
noTpeduTeNs Ha/l0, M0 BO3MOKHOCTH, CKOMIIEHCHPOBATh MMOTHOCTHIO. 3aTeM NEPenTH K
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npeanocieHeMy Y311y n-1 U CKOMIEHCUPOBaTh HArpy3Ky (1 U Tak, ABUrasich OT KOHIA
MarvucTpaly K €€ Hayaiy, [IOCTYIIaeM JIO BBIIOJHEHUS YCIOBUS Z;‘ Qki = Qx(i=n—4,n—
1,n—-2,...)

OTBeTHI:
1) Bce BepHO 2) ecTb OIMIMOKH

Bepwusriii otBeT: 2
4.B CcyIIecTBYIOIIEH CXeMe MIEKTPOCHAOKEHHUS CIEAYeT paclpeeaIuTh Mexay y3iaamu 1, 2 u 3
cymmapHyto moutHocTs bCK, paBnyto: 1) 1000 kBAp; 2) 600 kBAp. HomunansHoe
Hanpsbkenue cetu 10 kB. Conporuniennst (OM) U peakTHBHBIC Harpy3KH y3i10B (KBAp)
yKa3aHbl Ha CXEMeE.

OTBeThI:
1) Q(K2)=325(1*250+1*75) u Q(K3)=275(1*150+1*125) kBAp 2) Q(K2)=336 u Q(K3)=264
kBAp 3) Q(K3)=325(1*150+1*75) m Q(K2)=275(1*250+1*125) kBAp

Bepnsiit otBeT: 1
5.Haiitu ontumansHoe pacupenenenne bCK aiis anekrpudeckoii cet, cxema
KOTOPOI MpHUBEICHA HA PUCYHKE . 3HAUCHHUS PEaKTUBHBIX Harpy3ok (KBAp) u npuBeneHHbIE K
HanpspkeHuto 10 kB akTUBHBIC CONPOTHBIICHUS JIMHUN U TpaHchopMaTopoB (OM) yka3zaHbI Ha
CXeMme.
Ucxonnbie nannbie : ky, = 2000 py6/xBAp; a=0,06 o.e.; tgé = 0,004 ; Ty, = 2000 u; Cy =
3 py6/(xBt u); T = 40004; E=0,08 o.e.; T=5 ner.

@ 0.9 ) 0.8 @)

J 1 1
1 L | L |
—_—
1400-Qu1-Qx2 1, 800-Qa 0%
600-Qu1
TII-1 TIL-2
600 Qxi g00 Qx2
OTBeTHI:

1) Q(K1)=0 ; Q(K2)=91 kBAp; d(min)=-12354 py6. 2) Q(K1)=0 ; Q(K2)=75 kBAp; ¢(min)=-
13444 py6. 3) Q(K1)=0 ; Q(K2)=100 kBAp; db(min)=-13444 py6.

Bepwusliii otBeT: 3
6.Exeronnas Tpy/10eMKOCTh KalTUTAIBHOTO PEMOHTA JIEKTPOYCTAHOBOK 3aBOJIa B 00beMe
10000 gacoB cknaabpIBa€TCs U3 HOPMATUBOB BPEMEHU HA PEMOHT AJIEKTPOBUTATENEH,
TpaHc@opmaTopoB u AiekTponeueit. CoOcTBeHHass peMOHTHast 0a3a 3aBojia MO3BOJSET
BBITMIOJHATH paboThl B 00beMe He Oosiee 7000 yacoB. Ha ocHoBe moapsiaa Best paboTa 1o
PEMOHTY WJIU €€ 9aCTh MOXET OBITh MepeaaHa 3aBOJIOM CIICIHATIM3UPOBAHHON (Prpme.
Wudopmarius mo oobeMaM U CTOUMOCTH KalUTaIbHOTO PEMOHTA MPUBE/ICHA B Ta0JIHUIIE.

Buj TpynoemkocTs, Croumocts peMoHTa, Thic. P/
ofopyaosanus 4 Ha 3aBoje B upme
JIBUTATEH 6000 0,6 0.45
TpancdiopMaropsl 3000 0,75 0.6
AUEKTPONICUH 1000 1,35 L5

TpeGyeTcs coCTaBHTS ONTHMATLHBI [LIAH KAIUTAILHOrO PEMOHTA 21eKTpoy CTAHOROK 380712,
otBeT: X11 = 3000 + 6; x4, = 3000 — 6; x;3 = 1000; x5, = 3000 — 0; x5, =0+
0, rnefmoxxHousMmeHsATbBNpeAenax0 < 6 < 3000

OTBeThI:
1) BepHO 2) HE BEpHO

Bepusliii otBerT: 1
7.MImerotcs ABE SMEKTPOCTAHIUMU ¢ pe3epBamMu MolHocTeit (MBT) a;=60, a,=40, u Tpu
noJIcTaHIMK ¢ Harpy3kamu b;=20, b,=50 u bs=30. Bo3MoxHbBIE I TPOKIIAJIKH BO3TYITHBIX
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JIMHUM 3JIEKTpoNepead Tpacchl, a TAKKE 3HAUEHU yIEIbHBIX 3aTpaT Ha coopysxeHue BJI (B
MJIH. pyoseii 3a 1 MBT nepenaBaeMoii MOIIIHOCTH ) TPUBEICHBI HA pUCYHKE . Tpedyercs
BBIOPATh ONTUMAIBHYIO KOH(PHUTYPAIIUIO CXEMBI CETH.

50

60—\

T | T~
60 9@ \2 15)—=30
160 ® I
~

\\"’90 xh‘ ot -
40
20 . 3}_»—~

OTBECT:

OTBeTHI:
1) BepHO 2) HE BEpHO

BepHnsriii otBeT: 2
8.Ilmanupyercs npoknaaka kadbensHoit cetu 10 kB g mectu TII npoextupyemoro
MUKpopaiona (a). Uucno Ha pedpe rpada ykasbsiBaeT JUIHHY Kadens (M). Y3en 1 ssisercs
MNUTAIOMUM MyHKTOM. Heo0xo1mMo onpenenuTs ceTh MUHUMAIbHOM JTTHHBL.
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OTBeTsI:
1) L(cymm)=1600 M, a rpadh) HCKOMO¥ CE€TH COCTOMT U3 pebep Kaxaoro u3 maros — (1-4)-(4-5)-
(4-2)-(2-6)-(3-1) mm (3-2) 2) L(cymm)=1200 M, a rpad) HCKOMO# CETH COCTOUT U3 pedep
Kaxa0ro u3 maroB — (1-5)-(5-4)-(4-2)-(2-6)-(3-1) wmu (3-2) 3) L(cymm)=1900 M, a rpad
HCKOMOM CETH COCTOMT U3 pebep Kaxoro u3 maros — (1-4)-(4-5)-(4-2)-(2-6)-(3-1) wiu (3-2)

Bepnpsiit otser: 1
9.J1n1s1 ceTH Ha PUCYHKE OTPEICIUTh KpaTYalIvi MyTh U3 UCXOTHOTO MyHKTa | B IyHKT
Ha3zHayeHus 7. JJmuHbl yyacTKoB ceTH (y.e.) MpuBeAeHbl Ha yrax rpada. CeTb He UMEET
IIMKJIOB (HET HU OZHOM 11T, CBS3BIBAIOIICH Y3€ll C CaMUM CO00i).

lar | [Mar 2 [lar 3 [Mar 4 lar 5

U,=5 Ue=10

Mexoanbiii o < ; = -" 6 [Tynkr
NVHKT e HA3SHAYCHUA
> i 9 4 a7
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OTBETHI:
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1) MunumanpHOE pacCTOSsHUE MEXy MyHKTaMu 1 u 7 paBHO 8 y.€., a KpaT4aliliie yTH
MIPOXOJIST uepe3 BepIuHbl rpada cetu 1-2-4-7 wim 1-4-6-7 2) MuHuMallbHOE PacCTOSTHUE
MeXIy nyHkTamu 1 u 7 paBHo 12 y.e., a KpaTyailiine myTu IpoxXoAaT 4epe3 BepIInHbI rpada
cetu 1-2-4-7 wim 1-2-4-6-7 3) MunuManabHOE pacCTOSTHUE MEXKIy MyHKTaMH 1 1 7 paBHO 12
y.€., a KpaTyaiime myTyu IpoXoIsT uepe3 BepmuHsl rpada cetu 1-3-4-7 unu 1-3-4-6-7
Bepnsiit oteT: 2
10.ITpunaTo penieHre o MOAEpHU3ALNY TpeX npeanpuatuil. Ha sty nenu npeanonaraercs
BBIJICJINTH 10 5 MiIH.y.e. Kaxxioe npeanpustie npeacTaBuiio NpoeKThl ,KOTOPbIE
XapaKTEepU3yITCA BEJIMYMHAMHU (B MJIH.Y.€.) CyMMapHbIX 3atpaT (3) u 10x010B (/1), cCBA3aHHBIX
C peanu3anuei Kaxxaoro u3 npoekroB. COOTBETCTBYIOIINE JaHHbIE CBE/IEHBI B Ta0muLy . J{is
KaXJI0T0 U3 MPEIIPUATHHA JOIyCKAaeTCs pean3alus He 60oee 0JJHOrO MPOeKTa.

Homep lpeanpusarue | lpeanpusarue 2 [lpeanpustue 3
npoeKTa e pi ] 2 > 3 s
1 1 5 2 8 1 3
2 2 6 3 9 - -
3 - - 4 12
TpebyeTca coCTABHTE ONTHMANLHEI [71aH HHBECTHPOBAHMIL.

orBeT: Usz = 17MJIH.y. e

Otan 1 Otan 2 Otan 3
i Uy =0 Ugp=0 Ug=0

\
HBECTOp N .,
. =6\ ™

\Uy=6

OTBeTsI:
1) BepHO 2) HE BEpHO

Bepusiii otBert: 1
11.B pa3BuBatoleiics 3HeprocucTeMe TpedyeTcs ONpeeanTh ONTUMAIbHBIN 00beM BBOAA
TEHEPUPYIOLIMX MOIIHOCTEN d1eKTpocTaHmid. 1o mpornosam cymmapHas Harpyska
notpedureneit 99C MoxeT coctaButh 15, 20, 25 wim 30 enunui MmorHocT. Ha MomeHT
IPUHSTHS PELLIEHUS MOIIHOCTH 3ekTpocTaniuii 99C cocraBiseT 10 equnun. 3arparsl Ha
BBOJI KQXKJI0M HOBOM €TMHUIIBI MOIIIHOCTH COCTABJISIOT 5 MJIH.y.€. B nepcriekture 99C MoxkeT
oKa3zaTbcs N30BITOYHOH, cOamaHcupoBanHoOW wiu aedunuTHol. [Ipu neduunTe HeIOCTAIONIYIO
MOIIHOCTh MOKHO MOJYyYUTh OT cocenHnx IIC 1o 1eHe 6 y.e. 3a €AUHUILY MOIIIHOCTH.
N36BITOYHYIO MOIITHOCTh MOKHO OYJIeT po1aTh 3apyO0eKHbIM ITOTPEOUTEINISIM IO CpeAHEH 1IeHe
4 y.e. 3a €IUHUILY MOITHOCTH.
x; = 15;x, = 20; x5 = 25; x, = 30

OTtBeTHI:
1)x2,x3 2) x1, x4 3) x2, x4 4) x3, x4

Bepnpsiit otBeT: 1

II. Onucanue wkanvl oueHusanus

Oyenka: 5 («OTIUIHO)

20



Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu 6blnoaineHus 3Hanus: PaboTa BeIMoHEHA B paMKax "MPOABUHYTOT0"
ypoBHs. OTBETHI TaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIC OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Oyenka: 4 («xX0OpOIIOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 10
Onucanue xapaxmepucmuxu 8blnoiHeHus 3nanus: PadboTa BeImojgHeHa B paMKax "0a30Boro"
ypOBHS. BONBIIMHCTBO OTBETOB JaHBI BEPHO. B yacTu Marepuana ecTh He3HAUUTEIIHHBIC
HEJ0CTaTKU

Oyenka: 3 («yIOBJIETBOPUTEILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu vinoineHus snanus: Pabora BeIOIHEHA B paMKax "moporoBoro”
ypoBHs. OCHOBHAs 4acTh 3a/1aHUs BHITIOJHEHA BEPHO. HA BOIIPOCHI YIIIyOJIEHHOTO YPOBHS

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 6blnoneHus 3uanus: PaboTa He BHIIIOJIHEHA WM BBIIIOJHEHA
PEUMYIIECTBEHHO HETPaBHILHO

1I1. IIpasuna évicmaenenusn umo2o60i OYeHKU no Kypcy

Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0CHOBaHMU CEMECTPOBOM U aTTECTALlMOHHOMN COCTaBIIAIOIIMX.
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