MUHOBPHAYKHN POCCHUA
(enepanbHoe rocyfapcTBeHHOe OHO/KeTHOe 00pa3oBaTe/IbHOe YUPeXK/ieHHe BhICIIEro 00pa3oBaHust
«BanTHHCKHI rocyfapcTBeHHbIH TexHuueckuil yHuBepcureT « BOEHMEX» um. [I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. /I.®. YcTuHOBA)

YTBEPXIAIO
HekaH daky/bTeTa

Crpaxos C. HO.

(mozmuck) [0/ [0)
« » 20

PABOYAS{ ITPOI'PAMMA JUCLHUII/IMHBI
HAJEXHOCTD

HanpagsieHnue/cnerjuaibHOCTb NMOATOTOBKH 11.03.01 PaguorexHuka

Crnenuanusanus/npoduib/nporpaMma

MoAroTOBKH

Pajin03/1eKTPOHHBIE CHCTeMBbI

YposBens Boiciero 06pa3oBaHust BbakanaBpuar

®opma o0yueHUs

daxynbreT

Beinmyckaromasi Kageapa

Kadeapa-paspaboTunk padoueit mporpaMmsi

OuHan

U NndopMaiMOHHBIX U YIIPAB/IAIOIIHAX CHCTEM

14 PAIVNOIJIEKTPOHHBIE CUCTEMBI YITPAB/IEHWS

14 PAINOI3JIEKTPOHHBIE CUCTEMBI YITPAB/IEHWSA

A YACHI (mo Ha/THYHI0 BH/0B 3aHATHI) o
B E ﬁ AYJUTOPHBIE 3AHATUA CAMOCTOATEJ/IBHAA PABOTA B
o= Q am
¥ | O =
. E|E% 2 23 2 | 8 BB |ES
g O | O = = T | 55 & 2 SE- &
: £ F3|S|g S|EEgE ¢ £ | E|EE i
9 AEZ| g2 | A 25 | £y | & 3 3 R
= & K < = =) = o
© =HE= 2 0| &% BT 2 & & =0 | O
= a E | o | k5| A o S 50 | &
E% = 2g | £° O o | &5 |E
& S = & . )Z | =
Re | g = > > ) =
o 7 X K M
©
4 8 3 | 108 | 39 26 0 13 69 0 0 69 @I;f
Cankr-ITeTepbypr
20_ . 25731




JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJ/IEHA B COOTBETCTBUU C TPEBOBAHUSIMU ®EJEPAJIBHOI'O
I'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICHIEI'O OBPA3OBAHNSA (@I'OC BO)

11.03.01 PaguoTexHuka
roz Habopa rpymmsr: 2024

IIporpammMy cocTaBuIL:

Kadenpa V14 PAIVIOD/IEKTPOHHBIE CUCTEMEI YITIPABJIEHUSA
KprinoBa Mapusi AnekceeBHa, CTaplIlvii [IperojaBaresib

IIporpamma paccmoTrpeHa
Ha 3ace/jaHuM Kadepbi-pa3paboTumnka
paboueii mporpamMmel 14 PATUOI/IEKTPOHHBIE CUCTEMBI YIIPAB/TEHUS

3apenyromuii Kadeapoit Crpaxos C.FO., A.T.H., ipod.

IIporpamma paccmoTrpeHa
Ha 3aceflaHyH BhIMTyCKarolriei Kadeapol

N4 PAINOJ/IEKTPOHHBIE CUCTEMBI YIIPAB/IEHUSA

3aBepyromuii kadeapoii Crpaxos C.1O., A.T.H., ipod.




PABOYAS{ ITPOI'PAMMA JUCIHIUII/TMHBI
HAJIEXKHOCTD

Pa3pesnbl padoueii nporpaMmel

1. IEJIM OCBOEHMA OJUCHUITIINHBI

2. MECTO JVUCHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA U COOEP)KAHUME OVCLIUITJINHBI

4. ®OPMbI KOHTPOJIA OCBOEHMA JUCHUIIIINMHBI

5. YYHEBHO-METOMYECKOE 1 TH®OPMAILIMOHHOE OBECITEUEHUE JUCIHUITJIVHBI
6. MATEPMAJIBHO-TEXHUYECKOE OBECITEYEHWE JUCIINIIJINHBI

IIpuioxeHus K padoueii nporpaMme JUCIUIIIHHBI
o Tlpunoxenue 1. AHHOTaIMs paboyeii MpOrpamMMeI

o Tlpunoxenue 2. TexHOMOrMK U GOPMBI 00yUEHUS
o IIpunoxenuve 3. ®OH/BI OLIEHOYHBIX CPE/ICTB



1. HE/IX OCBOEHUSA AN CLHINITVINHbI

HEIILI-O OCBO€HMA JUCLHUIIIMHBI AB/ISAETCA Cl)OpMI/IPOBaHI/Ie c1eayrommnx KOMHETEHHHﬁI

IICK-1.3 — cnocobHOCTEL BBIMOMHATL PacyeT W NPOEKTUPOBaHUe AeTajlel, y370B U YCTPOMCTB PaJUOTEXHUUECKUX
CUCTEeM B COOTBETCTBHUHM C TEXHUYECKHUM 3a/laHHeM C UCI0JIb30BaHUEM CPeJiCTB aBTOMAaTH3aL[ii MPOEKTUPOBaHUS
[ICK-1.4 — crocoGHOCTb OCYIIeCTB/STh KOHTPO/Jb COOTBETCTBUSI pa3pabaTbiBaeMbIX IMPOEKTOB M TeXHUUECKOU
JJOKYyMeHTall{ CTaHJapTaM, TeXHU4eCKAM YCIOBUSAM U PyTUM HOPMaTUBHBIM JOKyMeHTaM

IICK-1.6 — criocobHOCTb OpraHM30BbIBaTh METPOJIOTHUeCKoe 0becrieueHre MpOr3BO/CTBA

@dOopMHUPOBAHUIO KOMITETEHIIUHN CITy>KUT JOCTIKEHHe CIIeIyIOIIUX pe3yibTaToB 00pa3oBaHus:
IICK-1.3

3HAHUSA:

3HaTb IIPYHLUIIBI KOHCTPYHPOBAHUSI OTZle/IbHBIX JleTaslel, y3/I0B U YCTPOWCTB pafjuOTEXHUUECKUX CUCTEM;

3HATb CUCTeMbl ABTOMAaTH3UPOBAHHOTO MPOEKTUPOBAHUS PaIMOTEXHIUUECKUX CHCTEM;

YMeHus:

yMeTb paboTarh C NMPOrpPaMMHBIMH CPe/ICTBAMH C KCIIO/Ib30BaHUEM COBPEMEHHBIX NPUKIAJHBLIX TPOrpaMM 0
pacyeTy paZiOTeXHUYeCKUX CHCTeM;

HAsbIKU:

B/aJileTb HaBbIKAMH pacyéTa W TPOeKTHPOBaHUS JeTaneid, y3/I0B M YCTPOMCTB pafluOTEXHUUECKUX CHUCTEM B
COOTBETCTBUM C TEXHUUECKUM 33/|JaHHeM C UCTI0/Ib30BaHHEM CPe/ICTB aBTOMaTH3al{i1 TPOeKTUPOBaHMUS.
IICK-1.4

3HAHUA:

3HaTh HOPMAaTHBHBIE JOKYMEHTHI, CTaHJAPTHI M TEXHUUEeCKHe YCIOBUS Ha pa3pabaTbiBaeMble TIPOEKTHI;

3HaTh TIPUHLMWMBI TIOCTPOEHWS] TEeXHWUECKOro 3aJiaHuss TP pa3paboTKe [eTanei, y370B U yCTPOUCTB
paJMoTeXHUYECKUX CHCTEM;

YMeHus:

yMeTb pOpMy/IMpOBaTh TPeOOBaHUs K HaZie)XHOCTH pa3pabaThiBaeMbIX TEXHUUECKUX CHUCTEM;

HABbIKU:

B/aJieThb HaBbIKaMU 0(hOpMJIeHHsI TPOEKTHO-KOHCTPYKTOPCKOM [JOKYMeHTalluK B COOTBETCTBUU CO CTaH/apTaMu.
IICK-1.6

3HAHUSA:

3HaTh CIIELU(UKY H3MepPUTeIbHOTO 000pyI0BaHusl, METPOJIOTHUeCKoe obecrieueHre IPOM3BO/ICTRA;

3HaTh METOJWUECKYH0 0a3y WM3MepeHWM NMapaMeTpOB TEXHOJIOTHUECKHUX MPOLIECCOB W TeCTHPOBAHHUS MPOAYKTA
TIPOU3BOZCTBA;

YMeHUs:

yMeTb pellaTh 3a/laud ONTUMU3aLMK CYLL{eCTBYIOIMX U HOBBIX TEXHUUECKUX pelleHHi TIPY OLleHKe HaJle)KHOCTH
paJioTeXHUYEeCKUX CHCTEM;

YMETb OCYIIIeCTB/ISIT TIOBEPKY, HaCTPOMKY 1 KaJTMOPOBKY 3JIeEKTPOHHOW M3MepPUTEeTbHOM arraparypebl;

HasbIKU:

B/IafIeTh HAaBBIKAMH METPOJIOTHUECKOTO COTIPOBOXK/IEHUSI TEXHOIOTMYECKHX TIPOLIECCOB B 00/1aCTH PaJMOTEXHUKH.
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2. MECTO JUCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuumimaa HATEXKHOCTD siBnsieTcst AUCHUTIIMHON YacTH, JopMHpyeMoii yUaCcTHUKAMHU
o0pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, mporpaMMel MOArOTOBKY 10 Harnpasienuto 11.03.01 PaduomexHuka.

CopepxaHvue [JUCLUIUIMHBL S(BASeTCsl JjorudyeckuMm npoposkeHveM gucuvriyivH:  JJIEKTPOHHBIE U
MUKPOOJJIEKTPOHHBIE ITPUBOPBI, METPOJ/IOTYSI N1 PAJMOU3SMEPEHUNS, M3MEPUTEJ/IbHBIE
NMH®OPMAIIMOHHBIE CUCTEMBI.

IIpenBapuTe/ibHbIE KOMITETEHIIMH, C(HOPMUPOBaHHbIE y 00YUalOIerocs A0 Hauaaa U3yueHus JUCLIUTUIMHBL:

¢ OIIK-2 — CriocobeH caMOCTOSITEe/TbHO MPOBOAUTE SKCIIEPUMEHTA/IbHbIE UCC/Ie0BAaHUS U UCTIONb30BaTh
OCHOBHBIe ITpHeMbl 06paboTKY U TIpeAICTaB/IeH s TIOTYUeHHBIX JaHHBIX

¢ OIIK-3 — CriocobeH nMpUMeHsITh METOABI TIOMCKa, XpaHeH!sl, 00paboTKY, aHa/M3a U Mpe/iCTaBIeHNs B TpebyeMom
(opmarte UHGOPMALIUK 13 Pa3TUUHBIX UCTOUYHHUKOB U 6a3 JaHHBIX, COOII0AAst TPU 3TOM OCHOBHBIE TpeOOBaHHUs
MH(OPMAaL[HOHHOW 6e30MacHOCTH

¢ TICK-1.2 — CriocobGeH pea/nn30BbIBAThH MPOrPaMMbI SKCIIEPUMEHTA/ILHBIX UCC/Ie[OBAHUH, BK/THOUast BLIOOD
TeXHUYECKUX CPEJICTB U 00pabOTKy pe3ysibTaToB

¢ [ICK-1.6 — CriocobeH opraHH30BbIBaTh METPOJIOTHUECKOe 00ecrieyeHre TIPOM3BOACTBA



3. CTPYKTYPA N1 COJEPXXAHUE AVCHUIIVINHBI

OO611jast TPYA0EMKOCTh AVCLMITIMHLI COCTaB/seT 3 3.e., 108 u.

3.1. Copepixanue (AMAAKTHKA) AUCHUILTHHBI

AyAuTOpHBIE 3aHATHA °
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4 8 Paspen 1. Beegenne. 3azaun, cofepkaHie ¥ 0COGEHHOCTH AUCLATUIMHBL 13 2 2 0 1 10 10 10
OCHOBHbIe TEPMMHBI U OIIpeJie/IeHus.
Paspen 2. ITokasarenm Hajie)XHOCTH U Moyie/TH. OCHOBHBIE TT0Ka3aTe/ln
4 8 Ha/|e)KHOCTH /IEKTPOHHBIX CHCTeM M yCTPOHCTB. MareMaTHuecKie MOJie/ld B 24 10 6 4 14 20 20 20
TEOPMH HA/IeXKHOCTH.
Pazpen 3. Onenka TeJIel Ha, TH HEBOCCT: IX
/IEKTPOHHBIX ycTpoiicTB (JY) 6e3 pesepBupoBanus. HazexxHoctb
4 8 KOMIUIEKTYHOLIMX 3/1eMeHTOB OY. CBsi3b 10Kasatesieid Hajie)kHoCTH DY ¢ 24 10 6 4 14 20 20 20
HUHTEHCUBHOCTbIO OTKA30B 3/1EMEHTOB. MeTO,LIb[ OLIEHOYHOr0 pacyeTta
rioKasaresieil Ha/leXXHOCTH DY. YueT BUSHUS YCIOBUI SKCIUTyaTaldy.
Pa3pen 4. HapexxHocTs DY M CHCTeM ¢ pe3epBHpOBaHHeM. Buijibl
pe3sepBupoBaHust. [TokasaTenu Ha/|e)KHOCTU YCTPOKCTB C MOCTOSIHHBIM
4 8 Harpy>keHHbIM pe3epBoM. [ToKa3are/nn Ha/JIeXXHOCTH IPU Pe3epPBUPOBAHUN C 25 1 6 5 14 20 20 20
HeHarpy>keHHbIM pe3epBoM. CKosb3silliee pe3epBUpoBaHUe. Pe3epBupoBaHue C
TIpUMEeHEeHHEeM Ma)KOPHUTAapHOI0 3/1eMeHTa. YHpanIEHHE Ha1e)KHOCTBIO CUCTEM
C pe3epBUpOBaHUEM.
4 8 Paszen 5. OneHKa HajIeXKHOCTH YCTPOHCTB H CHCTeM CJIOKHOH CTPYKTYpHbI. 12 4 4 0 8 20 20 20
Mertop, cBepTKH. JIOTHKO-BEPOSITHOCTHBIM MeTOA. MeTof COCTOSTHUM.
Pazpen 6. HapiexxnocTs nmporpamMmuoro obecnieuenus. [ToHsTHe OTKa3a
4 8 rporpammel. Knaccudukauys ommboK nporpaMmMHoro obecrieuensi. Crioco6bt 10 2 2 0 8 10 10 10
obecrieueHust ¥ TIOBBIILIEHHs HaJ|@>KHOCTH ITPOrpamMM.
Bcero 3a 8 cemecTp 108 39 26 13 69 100 100 100
Bcero no AMCHMIUIMHE 108 39 26 13 69 100 100 100
3.2. AyAMTOpPHbBIN HPAKTUKYM
Ne Oo0nem,
o /;'l HOMEP U HAMMEHOBdHHE pa3jie/id JUCLHUII/TUHBI Tema MNPpaKTUYeCKOro 3aHATUA ayA.
YacoB
XapakTepyuCTUKU HaJle)KHOCTH
1 |Pa3gen 2. Iloka3aTtesn HaZeXKHOCTHA U MOZETH. paano3eKTpoHHbIX cucteM (POC) npu 4
BHe3aITHbIX OTKa3dX
prr[l'[OBOﬁ METO/[, OLI€EHOYHOI'0 pacueTa
2 |Pa3gen 3. OrieHKa MoKa3saresiel HaJje)KHOCTH TIOKa3aTe/ieil HaJIe)KHOCTH 37IeKTPOHHBIX 3
HEBOCCTAHAB/IMBAEMBIX 3JIEKTPOHHbIX YCTPOﬁCTB yCTPOﬁCTB
3 (3Y) Ges3 pesepBrpOBaHMSI. daKTOpBI, BAUSIOLIME HA pab0TOCIIOCOGHOCTh 1
PoC
XapaKTepI/ICTI/IKI/I HaJe>XHOCTHU
4 HMO3/IGKTPOHHBIX CHUCTEeM IIPpH pa3/IMUYHBIX 1
Pa3zpen 4. HagexxHocTts Y U CUCTEM C paz P pu p
3dKOHaX pacripe/ie/ieHrsa BpeMeHH! [0 OTKa3a
pe3epBHUpOBAHHEM.
5 AHanu3 CTPYKTYPHBIX CxeM HafiexkHoctu POC. 4
PE3EPBI/Ip0BaHI/Ie. METO,E[BI pe3epBHUpPOBAHUA
Bcero 3a 8 cemecTp 13
3.3. CamocrosaTenbHasi padora crygenta (CPC)
Ne HOMep W HAUMEHOBdHHE pa3jeja 06"I>EM,
Copep>kaHue y4e0HOro 3aJaHusA
n/n JMCLIUIIINHBI 4acos
I/I3yq8HHe npeayCMOTPEHHBIX HpOFpaMMOI‘/‘I
1 |Pa3pen 1. Beenenue. IUJAKTUUe CKUX eTUHUIL] 10 PeKOMeHyeMOou 11
JInTeparype
I/IBYIIEHI/IE mpeayCMOTPEHHBIX HpOFpaMMOﬁ
2 |Pa3gen 2. [Toka3aTenu HaJe>XKHOCTH U MOJeNIU. |JUAAKTUUECKUX eJUHUL] [10 peKOMeHAyeMoin 14
uiTeparype. HO,/I[FOTOBKEI K ITpaKTU4YeCKUM 3aHATHAM
Pa3,qen 3. OL[EHKa ToKa3aresein HaJe>XXHOCTHU I/I3y'-1eH1/1e npeayCMOTPEHHBIX HpOFpaMMOfI
3 HEBOCCTAHAB/IMBAEMBIX 3JIEKTPOHHbIX AUAAKTUUECKHUX €QWHUL 10 pEKOMEH,IIyeMOI‘/JI 14
yctpoticTs (3Y) 6e3 pe3epBUpOBaHUS. suteparype. [1oAroToBKa K MpakTUueCKUM 3aHSTHUSM
4 |Pa3gen 4. HagexxHOCTb DY U CUCTeM C V3yueHue npeaycMOTPEHHBIX TPOrpaMMOi 14
pe3epBHUpOBAHHEM. AUIaKTHUe CKHMX eWHULI 110 pEKOMEHAyeMOﬁ
JInTeparype. HO,E[FOTOBKEI K IIPAKTHUY€CKUM 3dHATHUSM
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. V3yueHue npesjyCMOTPEHHBIX IPOrpaMMoi
Paspen 5. OLieHKa Ha/le)KHOCTH yCTPOMCTB U .
5 o IUaKTUYeCKUX eIMHUL] TT0 PeKOMeH[yeMOU 8
CHCTEeM CJIO’KHOW CTPYKTYDBI.
JTeparype
6 Pawen s Hagexsmocrs mporpawnanoro B exoweny ool 6
obecrieyeHusl. AHA AMHHLLTIO P a4
JUTeparype
Bcero 3a 8 cemecTp 69
4. ®OPMbI KOHTPOJIA OCBOEHUA JVCIIUIT/INHBI
CEMECTP HEJE/IN CEMECTPA
1 2 3 4 5 6 7 8 9 |10 11 12 13
8 TekK | TexkK | Koutp.P. | TekK | IP | TekK | Kontp.P. | TekK | AP | Koutp.P. | TekK | aud. 3au.
YcnoBHble 0603HaUEHUSI:
¢ JIP — muarHocTUueckasi pabora;
e TexkK — BONpoCkI AJ151 TEKYLEro KOHTPOJIS;
¢ Kontp.P. — kKoHTpO/bHAsA paboTa;
e 1. 3au. — fuddepeHIPOBaHHBIN 3aueT.
Tekyuuii KOHTPOJIb YCIIeBaeMOCTH CTYJeHTOB NIPOBOJIMTCS B IMCKPETHbIe BpeMeHHbIe HHTepBaJsIbl B
cnepyomux hopmax:
e IMArHOCTHYEeCKasi paboTa;
®  BONPOCHI Ji/1s TEKYLLero KOHTPOJIS;
e KOHTpO/bHas pabora.
IIpome)xxyTouHasi arrecTanus IIPOBOAUTCS B (hopMax:
e nuddepeHIMPOBAaHHBIN 3aueT.
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5. YYAEBHO-METOJIMYECKOE Y1 TH®OPMAIIMOHHOE OBECIIEUYEHUE
MVICIIUTI/TAHbI

5.1. OcHoBHas UTeparypa 1o JUCLAIIIMHE:

1. A. A. CopokuH, H. B. CoTHukoBa, []. A. XpoMuxuH. . OLieHKa roKa3aresnei Hafé)KHOCTH 3/1eKTPOHHBIX
ycrpoiicte U cuctem. CIT6.BT'TY "BOEHMEX" um. [I. ®. YctrHoBa, 2016, 55 3K3.

2. A. A. CopokuH, H. B. CotHukoBa, [I. A. XpomuxuH. . O1jeHKa roKa3aTe/ieii HaJ&>XHOCTH 3/1eKTPOHHBIX
ycrpoiicte U cuctem. CIT6.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2016, 351. pec.

3. B. B. CmupHOB, B. A. BaHoB, M. B. Buiuienies. . VIH>xeHepHble UCC/1eJOBaHUsl PaJH03/IeKTPOHHBIX CUCTEM.
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2008, 103 3k3.

4. E. B. Cyrak. . [IpuknasHas Teopus HaaéxHocTh. CaHkT-ITetepOypr: Jlanb, 2022, 371. pec.

5. C. . Manadees. . HagéxHocts TexHnyeckux cucteM. CaHkT-IletepOypr: Jlanb, 2021, 3m1. pec.

6. C. I1. Tumormenkos, 5. M. CumoHoB, B. H. I'opomiko. . OcHOBEI Teopuu HazigxkHOCTA. MockBa: FOpaiit, 2020, 371
pec.

5.2. JlonoynHWTe/IbHAs IUTepaTypa 10 JUCLIUILIMHE:
He TpebyeTcs.
5.3. [Tepuopnueckre U3faHUsA:
1. PagnorexHuka — XXI Bek.

5.4. TlepeueHb pecypcoB UH(POPMAIIMOHHO-TEIEKOMMYHHUKAIL[MOHHOM ceTH "VHTepHeT", He0OXOAUMBIX /11 OCBOEHHSI
[IUCLIUTUIMHBI, 37IeKTPOHHbIE OMO/IMOTEUHbIE CUCTEMBI:

1. http://e.lanbook.com — 3BC JlaHs;
2. http://library.voenmeh.ru — ®yHnamenTansHas 6ubmioreka BI'TY «BOEHMEX» um. [1.®. YCTHHOBS;
3. http://urait.ru — O6pa3oBareybHast miatdopma «HOpaiiT». [/ By30B U CCY30B..

COBPEMEHHI:IE l'IpOC])I’:‘CCI/IOHafII:HI:Ie 0asbl [AAaHHBIX!

1. https://rusneb.ru — HarjpioHabHast 3/ieKTpoHHas 6ubmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHasi anekTpoHHas 6ubmioTeka «KubepyieHMHKa»;
http://www.rfbr.ru/rffi/ru/library - [TonHoTekcTOBas 37eKTpoHHast 6ubmmoTeka Poccuiickoro dhoHzaa
(byHIaMeHTaIbHBIX UCCTIeA0BaHUH.

WHdopmaliioHHble CripaBoYHble CUCTEMBbI:
1. TexskcrepT — MIH(bOpMaL[MOHHBIH 1TOpTal TeXHUYeCKOro peryavpoBanus: Hopmel, ipaBuia, craHaapTel PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/l 'OCTos
cobcrBenHol redepauyu BI'TY "BOEHMEX" um. [1. @. YcTHHOBS;
3. http://www.consultant.ru/- KoncyneranTlLntoc- “HGOPMaIMOHHBIM TTOPTaJ MPaBOBOM MHGOPMALIUH.
5.5. TIporpaMMHOe 06ecrieueHue:
1. Mathcad Education - University Edition Term.

5.6. HdopMaIoHHbIe TeXHOJIOTHH:

B3auMogelicTere ¢ obyuatommucs mocpenctsom SMIOC Moodle BI'TY «BOEHMEX» um. I.®. YcTHHOBA.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYHEHUME JUCIUIT/IMHBI

6.1. JIeKijnoHHbIE 3aHATHUSA:

CTIeIa/I3UPOBaHHEBIe TPeOOBaHMs 110 000PYAO0BAaHUIO OTCYTCTBYIOT; ayAUTOPHS C TIOCaZ0YHBIMUA MECTaMH T10
KOJTMYeCTBY CTYAEHTOB; AOCKa.

6.2. IIpakTHUecKHe 3aHATHA:

1. ITpoekrop;
2. Mathcad Education - University Edition Term.

6.3. Ilpouee:

1. pabouee MeCTo TIpero/iaBaresisi, OCHAI[EHHOe KOMITbIOTEPOM C IOCTYIIOM B IHTEpHeT;
2. pabourie MecTa CTY/|eHTOB, OCHAIIleHHbIE KOMTIbIOTEPAMH C IOCTYIIOM B IHTEpHET, NpeiHa3HaueHHbIe J/1s1 paboThI
B JIEKTPOHHOM 00pa3oBare/ibHOM cpejie.



IIpunoxenne 1
K pafoueii mporpaMme JMCIMIUTHHBI
HAJIEXXHOCThb

AnHoTanus padoueii mporpamMmbl

Oucupmmuimaa  HAJEXKHOCTD  sBnsieTcss  JUCLMIUVIMHOW — 4YacTH, ()OPMHUPYeMOH  yd4aCTHHKAMHU
oOpa3oBaTe/bLHBIX OTHOWIEHHWH O/ioka 1, mporpamMMbl TOATOTOBKM N0 HampaeneHuto 11.03.01 PaduomexHuka.
HOucuyruinHa peanu3syetcs Ha (akynerere M VHbopMaimoHHbIX U yrnpasistonmx cictem BI'TY "BOEHMEX" um.
[.®. Ycrunosa Kadegpoii U4 PAIVMOS/IEKTPOHHBIE CUCTEMBI YTIPABJTEHNSA.

JucuunnyHa HalesieHa Ha GOpMUPOBaHHe KOMNemeHyuli:
TICK-1.3 criocoGHOCTE BBITIONHATL PacyeT W MPOEKTUPOBaHUe JieTajleH, y3/I0B U YCTPONUCTB PaJHOTEXHUUECKUX CHCTEM
B COOTBETCTBUHM C TEXHUYECKHUM 3a/laHHeM C UCII0J/Ib30BaHUeM CPeJiCTB aBTOMAaTH3aL{iK IPOeKTUPOBAHUS;
IICK-1.4 crnocoGHOCTE OCYILECTB/STE KOHTPOMb COOTBETCTBUSI pa3padaTblBaeMbIX IPOEKTOB U TeXHUYEeCKOH
JIOKYMEeHTal|uM CTaHZapTaM, TeXHUYeCKUM YCI0BUSM U IPYTUM HOPMaTUBHBIM I0KyMeHTaM;
IICK-1.6 criocobHOCTb OPraHU30BbIBaTh METPOJIOrUYecKoe obecrieyeHre MPOU3BO/ICTBA.

Copiep)kaHue [JUCITUIJIMHBI OXBaThIBAET KPYT BOIMPOCOB, CBfA3aHHBIX C PACUeTOM HAAEKHOCTH PaJUO3/eKTPOHHBIX
CUCTeM Pa3TUYHON CJIOKHOCTH.

[TporpamMMoii AUCLIUIIJIMHBI TTPeAYCMOTPEeHbI CJIe/[yIolie BUABI KOHTPOJIS:

TeKyLimii KOHTPOJ/Ib YCIIEBAaeMOCTH CTYZeHTOB IIPOBOAUTCS B IUCKPeTHbIe BpeMeHHbIe UHTePBaJIbl B
Cleayommx GpopMax:
e MArHOCTHYeCKasi paboTa;
e BOIMPOCHI /IJIs TEKYILIEr0 KOHTPOJISE;
e KOHTpO/bHas pabora.

ITpoMexyTouHas arTecTalusA POBOJUTCS B popMax:
e muddepeHIMPOBAaHHBIN 3aueT.

OO11ast TPyIOEMKOCTh OCBOEHHS AUCLUIUIMHLI cocTaBnsieT 3 3.e., 108 u. ITporpamMMoii AUCHUIIIMHBI TIPEyCMOTPEHBI
JIEKIJMOHHBIe 3aHATHS (26 u.), mpakThueckue 3aHATus (13 4u.), camocTosiTesibHast paboTa cTygeHTa (69 u).

10



IIpunoxenne 2

K pa0oyeii mporpaMMe JUCIHILTHHBI

TEXHOJIOTHA 1 ®OPMBI OBYUYEHUA

PekoMeHanuy M0 0CBOEHHIO JUCIUILUIMHBI /I CTyA€HTa

HAJEXHOCTb

TpymoeMKOCTb OCBOEHHSI AWCLMIIIMHBI cocTapyisseT 108 u., m3 HuMX 39 U. ayAWTOPHBIX 3aHATWAN, U 69 u.,
OTBe/IeHHBIX Ha CaMOCTOSITeJTbHYIO paboTy CTy/eHTa.

PEKOMEHAEILII/II/I o pacripejejeHnuro y‘JE6HOFO BpeMEHU II0 BHUAAM CaMOCTOSITETbHOM pa6OTLI " pasjfejiamMm

IVCLIUTTVHBI TPUBe/IeHbI B Tab/uLle.

KoHTpO/Ib OCBOEHMSI [JUCLIMIUIMHBI TIPOU3BOAUTCS B COOTBETCTBUU C Ilo/IOKEHMEM O TeKylleM, pyOeXHOM
KOHTPOJIE YCITEBAEMOCTH U TTPOMEXKYTOUHOH aTTecTal|y 00yJarommxcsl.

@®opMBI KOHTPOJISI ¥ KPUTEPUH OL|eHHUBaHWs MIPUBe/IeHBI B IPHJIOKeHNH 3 K Paboueii mporpamme.

HaunmeHoBaHMe padoThI

PekomeHyemasn jiuTeparypa

TpynoeMkocCTh,
Jac.

Pa3pen 1. BBegenue.

V3yyeHne nipeyCMOTPeHHbIX I1POrpaMMOii
[UIaKTUUeCKWX eIMHUL] TT0 PeKOMeH[yeMon
JuTeparype

C. I1. Tumoiuenkos, b. M. CumonHoB, B. H. T'opouiko. .
OcHoBbI Teopuu HagéxHocTu: Mocksa: FOpaiit, 2020
(BCe)

B. B. CmupHOB, B. A. VBaHoB, M. B. BuieHies. .
VHKeHepHble UCCIef0BaHUs PaZi03/IeKTPOHHBIX CUCTEM:
CII6.BT'TY "BOEHMEX" um. 1. ®. YctuHoBa, 2008
(BCe)

A. A. Copokun, H. B. CoTHuKOBa, []. A. XpOMUXUH. .
OreHKa noKasartesel HaJj&>KHOCTH 3/1eKTPOHHBIX
ycrpoiicte u cuctem: CII6.BI'TY "BOEHMEX" um. [.
@. YctuHoBa, 2016 (Bce)

E. B. Cyrak. . [IpukiagHas Teopust Hag&KHOCTU: CaHKT-
[TetepOypr: Jlanb, 2022 (1,2,3)

C. 1. Manadees. . Hai&>KHOCTb TEXHUUECKUX CUCTEM:
Cankr-ITetepbypr: Jlanb, 2021 (1,2,3)

11

Wroro no pasgeny 1

11

Pa3pen 2. [Toka3zaremu HaAeXKHOCTH U MO/IE/TH.

V3yueHue TipelyCMOTPEHHBIX MPOrPaMMOM
UIaKTHUe CKHX eIMHUL] TI0 PEKOMeH[yeMoun
nureparype. [ToAroToBKa K npakTuyecKum
3aHATUSIM

A. A. Copokun, H. B. CotHuKoBa, []. A. XpOMUXUH. .
OtleHka nokasaresiel Ha/Zlé)KHOCTH 3/1eKTPOHHBIX
ycrpoiicts u cucrem: CII6.BI'TY "BOEHMEX" um. /1.
®. YcruHoBa, 2016 (1)

14

Wroro no pa3geny 2

14

Pa3pen 3. OneHKa noKa3aTe/ieil HaJ|e)KHOCTH HeBOCCTaHAB/IMBAEMbIX 3/IeKTPOHHBIX YCTPOHCTB (DY) Ge3

pe3epBHPOBaHUA.

V3yyeHue nipeyCMOTPeHHbIX IPOrpaMMOi
UIaKTUUeCKWX eIMHUL] TT0 PeKOMeH[yeMoHn

A. A. CopokuH, H. B. CotHukoBa, /1. A. XpOMUXUH. .
OtleHka nokasaresieid HaZ|é)KHOCTH 3/1eKTPOHHBIX

nureparype. [ToAroroBka K nmpakTudeckum | ycrpoiicts u cucrem: CII6.BI'TY "BOEHMEX" um. /1. 14
3aHSITUSM @. YctuHoBa, 2016 (2)

Wroro no pasgeny 3 14

Paspen 4. HagexxHocts JY U CUCTeM C pe3epBHpPOBaHHEM.

N3yuenue npesycMoTpeHHBIX rporpaMmoit | A. A. CopokuH, H. B. CotHukoBa, []. A. XpOMUXUH. .
UIaKTUYe CKUX eIMHUL] IT0 PeKOMeH/[yeMOt OreHKa noKasaresel HaJ|&>KHOCTH TeKTPOHHBIX 14
nureparype. [ToAroroBka K nmpakTudeckum | ycrpoiicts u cucrem: CII6.BI'TY "BOEHMEX" um. /1.
3aHSATHSAM ®. YcruHoBa, 2016 (3)

Wroro no pa3zpeny 4 14

Paspen 5. OneHKa Ha/|e)KHOCTH YCTPOMCTB ¥ CHCTEM CJIOKHOM CTPYKTYPBI.

. | A.A.Copokun, H. B. CoTHuKOBa, []. A. XpOMUXUH. .

W3yueHue nipesyCMOTPEHHBIX ITPOrpaMMOM o i
o OreHKa noKasaresel HaJ|&>KHOCTH 3/1eKTPOHHBIX
ﬂEﬂgK;?%CKHX CAWHHLLTIO PEKOMERAYEMOn ycrpoiicte u cuctem: CII6.BI'TY "BOEHMEX" um. /1. 8
patype ®. YeruHoBa, 2016 (4)
Wtoro no paspeny 5 8
Paspen 6. Hajie)XHOCTb MPOrpaMMHOT0 00ecreueHus.

N3yuenwne nipesycMoTpeHHBIX riporpaMmoit | A. A. CopokuH, H. B. CotHrkoBa, []. A. XpoMuxuH. . 8
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IUaKTUUe CKUX eJUHUIL] 10 peKOMeHyeMoi O1jeHKa MoKa3aresieil HalEKHOCTH 3JIEKTPOHHBIX

JuTeparype

ycrpoiicte u cuctem: CII6.BI'TY "BOEHMEX" um. [.
@. YctuHoBa, 2016 (6)

Wroro no pasgeny 6

12
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Ilpunoxenne 3
K pafoueii mporpamMme JMCIMIUTHHBI
HAJIEXXHOCTh

®OH/J] OHEHOYHBIX CPEJICTB

@DOoH/I OLIEHOUHBIX CPE/ICTB, TIO3BOJISIIOIIME OLIEHUTh Pe3y/IbTaThl 00yUYeHHs 0 JaHHOW JUCLIUTIIHE, BK/TIOUAIOT B Ce0s:

e UAarHocTHueckas pabora

®  BOTMPOCHI AJIs TEKYILIEro KOHTPOJISL;
e KOHTpO/bHas paboTa;

e muddepeHLIPOBaHHBIN 3aueT.

Kputepun onieHMBaHuA

JuarHocruueckasi pabora
HuarHoctuueckasi pabora mpoeoautcs B popme tecta B SMMOC Moodle:

¢ [IpU NPaBUBHOM OTBeTe MeHee yeM Ha 60% BOIIPOCOB - He arTeCcTaLus;
 IIpU [IpaBU/ILHOM OTBeTe Ha 60% BOIpocoB U GoJiee - aTTecTaLysl.

Bonpocsl /711 TeKyIero KOHTpoJist
CryzieHTy Tpe[jlaraeTcsi CIIMCOK BOIIPOCOB, U3 KOTOPBIX OH JO0JDKeH MPaBUILHO OTBeTHTh Ha 60% u Gornee.
ITepeuens Borpocos npuseseH B YMK gucuurivHeL.

KouTposibHast pabora

Pe3ysbTaThl BRITIOTHEHHUST KaXKZ0M KOHTPOJIBHOM PabOThI OL|eHWBAIOTCS TI0 YeThIpex-0a/iTbHOM IIKasie
(«OTIMUHO», «XOPOLLO», «YIOBAETBOPUTETHEHO» U «HEY[0BIETBOPUTETHHO» ).
KonTtponsHast paborta Nel cozepXut 1 TeopeTHUeCKHid BOTIPOC U 2 3a/1aui. [Ijisi MOTyYeHus OL|eHKH
"yI0B/IETBOPUTE/ILHO" HEOOXOJUM Pa3BepHYTHIN OTBET HAa TEOPETHUECKUI BOMpoC. Bosee BbICOKast OlLleHKa
(hopmMHpyeTCst ¢ y4eTOM MMPaBUIHLHOTO 0OPMIIEHUS U PellleHus 3a/jau.
KonTposnbHast pabota Ne2 cozmepxut 1 Teopetuueckuii Borpoc 1 3ajauy. [Iis oyueHust OLIEHKH "y/I0B/I€TBOPUTE/THHO"
HeoOX0JUM pa3BepHYTHIN OTBET Ha TeOPeTHUeCKUH Bompoc. bosee BbicOKast olieHKa (hopMupyeTcs ¢ yueToM
MpaBU/IBLHOTO 0()OpM/IeHUs U pellieHHs 3aZiauu.
KonTponbHast pabota Ne3 cozpepxut 1 Teopetuueckuii Bonpoc 1 3ajauy. [is oyueHust OLIeHKH '"yI0B/I€TBOPUTETBLHO"
HeoOXOIUM pa3BepHYTHIN OTBET Ha TeOpeTHUEeCKH BOMpoc. Bosee BbICOKast OLIeHKA (POPMUPYETCS C YUETOM
TPaBWILHOTO 0OPMJIEHUS U pellieHus 3a[jaul.
B c/iyyae HamvcaHusi KOHTPOJILHOM paboThI CO BTOPOH MOMBITKY WK HE B PAMKAX OTBE/IEHHOTO M0 Heé 3aHATH,
WTOTOBBIN Oasi1 He MOXXeT ObITh Bhbillle "XOpOIo".

JuddepenuupoBaHHbIii 3aueT

JubdepeHIPOBaHHEIN 3aueT BLICTABISETCS NPH YC/IOBUY HAIMHMCAHUS TPeX KOHTPOJIBHBIX paboT. OrjeHKa Ha
mudd. 3aueTe BBICTABMSETCS KaK CpejHee apruMeTHUeCKoe OLIEHOK 3a KOHTPOJIbHbIe PabOoTHI
Ecnu KoHTposbHBIe paboTHI He OBLTM HAMKCAHBI B CPOK Ha MOJIOKUTEIbHYIO OLIeHKY, Ha Au(depeHIIMPOBaHHOM 3a4eTe
[JIs1 pellieHus] BBIJAIOTCS TPH 3aJauu (10 OHOM M3 KaXK/I0W KOHTPOJIbHOM paboThl).

Ecnu 00yuaroluiicst XoueT MOBBICUTH CBOIO OLIEHKY, TO Ha v hepeHIIApOBaHHOM 3aueTe CTY/EHTY Tpe//laraeTcs TecT
u3 10 Bormpocos. Tect cunTaeTcsi MPOMEHHBIM YCIIELIHO, eC/IH CTYAeHT IPaBU/IbHO OTBeTH/I Ha 6 (1 6osee) u3 10
TIpe/IJIOKeHHBIX BOMPOCOB. I1py npaBU/IbHOM OTBeTe Ha 8 WM 9 BOMPOCOB BBICTAB/ISIETCS OL[eHKa «XO0POILO0», IIPH
MpaBUWILHOM OTBeTe Ha 10 BOMPOCOB BbICTaB/IAeTCS OLleHKa « OT/IMUHO».
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IMTacmiopT (hoH/a OIIEHOUHBIX CPE/ICTB

KYPC

CEMECTP

HaumeHoBaHMe pa3fesioB U
JUAKTUYeCKHX eJUHUL]

BCEI'O

AypuTopHBIe
3aHATHA B
KOHTaKTHOM

tdopme

BCET'O
Jlekuuu
ITpakTHyeckue

3aHATHA

CamMocTrosiTe/IbHas
pabora cTy/jeHTOB

dopmupyemas
KoMmeTeHIusA, %

IICK-1.3

IICK-1.4

IICK-1.6

HAVIMEHOBAHUE
OLEHOYHOTI'O CPEJICTBA

Pa3pen 1. BeegeHnue.

13

11

—_
o

Bormpocer
IJ1st
TeKyIL|ero
KOHTPOJIS

Pa3pen 2. [Toka3zarenu
HA/I&)KHOCTH U MO/IeJTH.

24

10 6 4

14

20

20

20

KonTtposnbHasg
pabora,
Bonpocesr
st
TeKyILero
KOHTPOJIS

Paspgen 3. OneHka nmokasaresiei
Ha/[e)KHOCTH
HeBOCCTaHaB/IMBaeMbIX
3/71eKTPOHHBIX YCTPOUCTB (JY)
0e3 pe3epBUPOBaHUSI.

24

10 6 4

14

20

20

20

KonTponbHas
pabora,
Borpocel
IJ1st
TeKyl|ero
KOHTPOJIS

Pazpnen 4. Hapexxnocts 3Y u
CHCTEM C pe3epBHPOBaHHEM.

25

11 6 5

14

20

20

20

KonTponbHas
paborTa,
Bornpocel
IS
TeKyILlero
KOHTPOJIS

Pa3pen 5. OueHka Ha/|e)XHOCTH
YCTPOWCTB U CHCTEM CJI0)KHOH

CTPYKTYPBI.

12

20

20

20

Bonpocesr
ISt
TeKyILlero
KOHTDOJIS

Paspen 6. Hape)xxHoctb
MPOrpaMMHOT0 o0ecreueHus.

10

10

10

10

Borpocel
inbs
TeKyllero
KOHTPOJIS

Bcero 3a 8 cemecTp

108

39 26 13

69

100

100

100

Bcero no jucuuniiviHe

108

39 26 13

69

100

100

100

14
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Kpurepuu orjeHuBaHus

IICK-1.3
Bonpocbl omkpbimoz2o muna:
Ne 1l  BribepeTe HeCKOBKO BapUaHTOB OTBeTOB. DYHKLIMS BePOATHOCTH Oe30TKa3HoM pabotsl P(t) sBrsercs:

A. MOHOTOHHOM
B. yOriBaroiieit

C. Bo3pacrarolei
Ne 2  OTMeTbTe BHeIlIHMe MeXaHhueckue Bo3faeiicTBust Ha POC:

A. Temmieparypa

B. Biara

C. consiHOM TymMaH

D. armocdepHoe faBneHue
E. conHeuHas paguanus

F. Bubparuu

G. ynapsbl
Ne 3  HopmanbHbIMU KJIMMaTH4YeCKUMU ycnoBusmu At POC aBnstoTcs:

A. remnieparypa +25 ... +10 °C, oTHOCuTenbHasE BIaXXHOCTb — 45 — 80 %, armocdepHoe naBnenue — (8,3 —
10,6)-10/\4 T1a (630 — 800 MM pT. CT.) U OTCYTCTBHE aKTUBHBIX BeIlleCTB B OKpYy»Katolileii atMmocdepe

B. Temnieparypa +25 ... -10 °C, oTHocuTenbHas BaaxxHOCTb — 20 — 80 %, atmoccdepHoe paBneHue — (8,3 —
10,6)-10/4 ITa (630 — 800 MM PT. CT.) ¥ OTCYTCTBHE aKTHBHBIX BellleCTB B OKpYy»Katoleii atmocdepe

C. remnieparypa +105 ... 0 °C, otHocuTenbpHast BnaxHocTs — 0 — 100 %, armocdepHoe gasnenue — (8,3 —
10,6)-10/4 Ia (630 — 800 MM PT. CT.) ¥ OTCYTCTBHE aKTHBHBIX BellleCTB B OKpYy>Katollleii atMocepe

D. temnieparypa +25 ... -30 °C, oTHOCUTe/IbHast BIAXHOCTB — 5 — 95 %, arMocdepHoe gaBnenue — (8,3 —
10,6)-10/4 ITa (630 — 800 MM PT. CT.) ¥ OTCYTCTBHE aKTHBHBIX BeIlleCTB B OKpYy»Katoleii atmocdepe
Ne 4  ComocraBbTe ¢aKkToOp OKpyKaroleil cpesibl U 3 deKT BO3#enCTBYS:

1. Xpynkoctb. Obpa3oBaHue J/ibfia. YBenueHue BI3KOCTU U 3aTBepzieBaHue. [1oTepss MexaHUue Kol
TPOYHOCTH. PU3NUECKOE CHKaTHe.

2. O6e3BoXKMBaHKe. XPYMKOCTb. [ToTepsi MeXaHUUeCKOM TIPOYHOCTH. YcaiKa. YBeuueHre abpa3uBHOTo
H3HOCA MeX/y IO/ BIKHBIMU KOHTaKTaMH

3. IlpuMeHeHue CU/bL. YCTal0CTHOe siBjieHWe. BeiBeTprBaHue MaTepyasos. 3acopeHue. Dpo3usi. Hasesenue
BUOpaLu

4. TerunoBotii yaap. TersioBoe HarpspkeHne

A. Huskas Temmnepatypa

B. Huskas oTHOCUTe/IbHAS BIaKHOCTb
C. Betep

D. bricTpasi cMeHa Temmieparypsbl

E. Cuer wmm nep

F. KopposuonHas atmocdepa
Ne 5  CormocraBere $aKTOp OKpYKarolieid Cpe/ibl ¥ TUITUYHBIN BH/[| OTKa30B:

1. CTPyKTypHOe paspylleHre, IIOBePXHOCTHOE pa3pylieHne
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Ne 6

Ne 7

Ne 8

Ne 9

2. 3/1eKTprUeCcKoe TOBpeX/eHe, MexaHuueCcKoe TIoBpeX/ieH!e, MOTyCKHeHue T0OBepXHOCTH,
pacTpecKHBaHue

3. yBe/MueHHe M3HOCA MO/BIKHBIX YacTel, CTPYKTypHOe paspylleHue

4. HapyIIeHUe U30JISII[HH, pacTpeCKUBaHNe, MeXaHUUeCKoe TTOBPesK/IeHre, YBeTMUHBAIOIINICS U3HOC
TOJIBW)KHBIX UacTeld, BbI3BaHHbBIN C>KaTHeM WM MOoTepell MexaHWuyeCKoW MPOYHOCTU W/IU TToTepelt CMa3Ku.

A.rpag

B. o30H
C. yckopeHue (TIOCTOSTHHBIM PeXX1M)

D. Hu3kas Temmneparypa

Bribepete dhopMyIEl 715 onpeneneHns 3¢ GeKTHBHOCTH pe3epBHPOBaHILT
(ko3 bHITIEeHTa MOBEIIIEHIIT HATEKHOCTI):

GP = pe
A. PI{-&]:E!
Qﬂepe;
70,
B_ jl=]
T
GT -’
C. e
G, = l:@“
D. b

Hawnbosnbias TIPOLIeHTHAasA YaCTOoTa ITOAB/I€HHSA U3 I1peICTaBJIeHHbIX ITPUYWH foi11%(s0) @1 (0] [AaHHBIM
XapaKTepHa AJid:

A. OmboyHast JI0THKa WK TI0C/IeA0BaTeIbHOCTD OTepaLii
B. OumbouHsle apugMeTHUeCcKre oreparn
C. HexBarka BpeMeHHU [ijIs1 pellieHust

D. HenpaBwibHBIE TIOCTOSTHHBIE WJTH UCXOAHBIE aHHBIE
Bepudwuikarwist mporpamMm —

A. loka3arenbCTBO NPaBWIBHOCTH NIPOrPaMM IPY ITOMOLLA MareMaTHUYeCKUX MeTOJ0B Ji0Ka3aTe/IbCTBa
TeopeM

B. ITpoBepka paboThI IPOrpaMMBI 10 pe3y/IbTaTaM ee BBITIOJHEHHs Ha Clielida/IbHO Mo00paHHbIX Habopax
WCXOJHBIX JAHHBIX

C. TIpoBepka paboThI IPOrPaMMBI 10 Pe3y/bTaTaM ee BBIMOJHEeHHs Ha C/Ty4aiHbIX Habopax UCXOLHBIX
JAHHBIX
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Ne 10

Ne 1
Ne 2

Ne 3

Ne 4

Ne 5

Ne 6
Ne 7
Ne 8

dopmyna g7 onpegeeHa BepoATHOCTH Oe30TKa3HoIl paboTh! 31ema Ha
HHTepBane BpeMeHH ot 0 1o t.

P(t) = exp(— j} (dt=1- _F(p(l

A.
1
Top=7
B. N
] =
DOU)=—-¢ ?
C. A 2T

T, = [P(t)dt
D. 0

(I:'OPM}TJ'.IH AT OIIpeJelICHIIA INTOTHOCTII BePOATHOCTII BPeMEHII Oe3oTKazHOI
pﬁEDTHI H3TCIIIA.

dQ(t)
A dt
g QO=1-P(1)

Q1) =

T, = [P(t)dt
C. 0

b, P(D —e™

Bonpocbl 3akpbimozo muna:
Kosddunyent Harpy3ku KH 77151 KOH|eHCAaTOPOB HAXOAUTCS TI0 opMyrie:
BeposiTHOCTb 6€30TKa3HOM paboThl CUCTEMBI, MTPeCTaBIeHHON Ha PUCYHKe, HAXOAUTCS 1Mo (hopmyJie:

__________________________________________________________________

'h—-{ Pir_|-» Pni """r':'——"l ml—]-é-—-lﬁ'm I T H
EL { Pim |' "l Piim I—'-‘i

[17151 Ma)KOpUTApHOTO pe3epBUPOBaHKS Ha pellarolleM ieMeHTe npu KomOuHauyu 0 1 1 6yzet:

-1 pi(7)

p(7) Pp(2)

p3(?)

BeposTHOCTb 6€30TKa3HOM PabOoThl CUCTEMBI, MTPEACTAaBIeHHON Ha PUCYHKE:

— P1 P2 P3 p—

,HOKaBaTEIII:CTBO MpaBUJIbHOCTHU IIPpOrpaMM IIPpH MMOMOILHU MATEMATUUYECKHUX METOAOB J0KA3aTe/IbCTBA TEOPEM
—3TO ....

Harucatb dopmysny A/t CTaTUCTUYeCKON OLIEHKH YaCTOThI OTKA30B:
Hamnucatb dopmysny A/t CTaTUCTUYECKOH OLIeHKH UHTeHCUBHOCTH OTKa30B
[MpencTaBUTh Cyuai 00Iero pe3epBUPOBaHHUS
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Ne9  TIlpexcraButh Ciy4aid pa3ZieslbHOTO pe3epBHUPOBAHKS
Ne 10  TIpeacraBuTh Ciydail JUHAMUYECKOrO pe3epBUPOBaHMUs
IICK-1.4
Bonpocbkl 0mKpbimo2o muna:
Ne 1 Bribepere cyObeKTHBHBIE (haKTOPBI, BAHsIOIIME Ha paboTocnocobHocTh PIC:

A. OmmbKy pa3paboTUMKOB CXeMOTEXHHUECKUX, KOHCTPYKTOPCKUX pelleHHH
B. Ommbku Mpou3BOACTBa

C. OmubKy Ha 3Tare KCITyaTaLum

D. Harpy3ku, BO3HHKAIOIIMX B TIpoliecce QyHKIIMOHWPOBaHMUS anmapaTyphl
E. TemniepatypHoe Bo3zielicTBHe

F. MexaHnnueckue pa3pyllleHusi, BbI3BaHHbIe MUKPOOPTraHU3MaMH
Ne 2 Tlog ycnoeusimu nipuMeHennst POC Ha 00bekTe (B CHCTeMe) MOHUMAIOT BO3JeHCTBYS:

A. cBsi3aHHBIe C YCJIOBUSIMU (DYHKI[MOHUPOBaHUsI 00BEKTa, B COCTaBe KOTOPOro HaxoauTcst POC B yCIOBUAX
9KCIITyaTaluu

B. cBsi3aHHBIE C 0OCITY>KUBAIOLIUM MIEPCOHAIOM
Ne 3 BubpoyCTOMUUBOCTD —

A. onpegensiet criocobHocTb POC BHINOMHATE 3aJjaHHbIe (PYHKIAK BO BKJIFOUEHHOM COCTOSTHHAM B YCIOBUSIX
BO3[elCTBYS BUOpaLrit

B. xapakrepu3yeT criocoOHOCTb IPOTUBOCTOSITh Pa3pyLIaoLeMy BO3AeHCTBIIO BUOpaLuy B HepaboyeM COCTOSHUN
U TIPOZIO/KAaTh HOPMaJTbHO paboTaTh MOC/Ie CHATHS BUOPALIOHHBIX Harpy30K
Ne 4 BubpOTNpOYHOCTD —

A. onipeziensiet crioco6HoCTh POC BBIMOMHATD 3aJjaHHbIe (DYHKIMUA BO BKIFOUEHHOM COCTOSTHHU B YCIOBUSIX
BO3/IefiCTBUsI BUOpaLmi

B. xapakTrepu3syeT criocOOHOCTb IPOTUBOCTOSITH Pa3pyLIAIEMY BO3eHCTBUIO BUOpalyy B HepaboueM COCTOSTHUU
Y TIPOZI0/DKATh HOPMaJTbHO paboTaTh MOC/Ie CHATHS BUOPALIMOHHBIX HAarPy30K
Ne 5 3aBHCUMOCTh BEPOSTHOCTH 0€30TKa3HOM PabOTHI OT BpEMEHH TPe/ICTaB/IeHa Ha PUCYHKE

A.

B.

C. o=
N F

D.

Ne 6
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Fpatbmc 3aBHCIIMOCTII BEPOATHOCTH OTKA3a OT BPeMEHI MPeICTaBIICH Ha PIICYHKE!

D.

Ne 7 Bribepete cripaBe//TABbIe YTBEP>KIEHUS /IS TOCTOSIHHOTO Pe3ePBHUPOBaHMUS
A. TpebyeTcs B cucTeMax, AJisi KOTOPBIX He ZIOyCTHUM TiepephIB B pabote.

B. Pe3epBpreMLIe 3J/IEMEHThBI IMTPUCOeAUHAOTCA K OCHOBHBIM 3/IeMEHTaM U HaXO[AATCA IIOCTOAHHO B pa60qu
COCTOsAAHHH.

C. Cucrema A0/DKHA BK/IFOUATh B cebs AOIIOJTHUTEJIbHOE MepeK/royaroniee YCTPOﬁCTBO, CUCTEMY O6Hapy)KEHI/I${, d
TaK)Ke MCIIOJIHUTe/IbHOe yCTpOﬁCTBO AJI BKJITFOU€HHS pe3epBa.

No 8 OTMeTETe MoKa3arei 6e30TKa3HOCTH JI/Isl HEBOCCTAaHAB/IMBAEMbIX U3/Ie/THIA:
A. BeposiTHOCTh Oe30TKa3HOU paboThbI
B. BeposiTHOCTb OTKa3a
C. yacToTa 0TKa30B
D. BpeMsi BOCCTaHOBJIEHHUsS] Pab0OTOCIIOCOOHOCTH TIOC/Ie OTKa3a

E. Bpems ucripaBHOH pabOThI M3/e/THsI MEXY OTKa3aMu
Ne 9 OTmeTbTe 00BEKTHBHEIE (DaKTOPHI, BO3AeHcTByomre Ha P3C

A. Tero, BeIJe/isieMOe B KOMITIEKTYIOIIUX 37IeMeHTax
B. anekTpuueckue Harpy3Kku
C. omMOKHU MPOeKTUPOBAHUS

D. ommbouHbIe JelCTBUS 06CTYKUBAIOIIETO [TepCoHaa
Ne 10 JIvHeliHbIe yCKOPEHHS XapaKTepU3yHOTCS:

A. BeIMUMHON yCKOpeHHUs!
B. jnuTenbHOCTBIO BO3[eHCTBUS

C. UHC/IOM yJJapHBIX UMIYJIECOB
Bonpocbl 3aKpbimoz2o muna:
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Ne 1 KparHOCTh pe3epBHpPOBaHNS - OTHOLIEHUE YKC/IA ... KOMIIOHEHTOB K UMC/ly pe3epBUPYeMbIX UM OCHOBHBIX
KOMITOHEHTOB, BBID&)KeHHOe HeCOKpAIlleHHOH Apo6bio.

Ne 2 Kakue Cy11ieCTBYIOT pe3epBUPOBAHUs [0 BUJY COeJUHEHNUs?

Ne 3 Kosdduupent roroBHoctr 0,99 cOOTBETCTBYeT 3HaUeHHWIO MaKCHMaJIbHOTO BpEMeHH MPOCTOsI B TOf] B
Ne 4 Kosdduupent roroBHoctu 0,999 cooTBeTCTBYeT 3HaU€HUIO MaKCUMaIbHOTO BpeMeHU TIPOCTOsI B TO/I, B
Ne 5 Koadduiment roroBHoctu 0,9999 COOTBETCTBYeT 3HaUEHHIO MaKCUMaJ/IbHOTO BpeMeHU TIPOCTOsI B TO/] B

Ne 6 Koadduiment roroBHoctu 0,99999 COOTBETCTBYET 3HAUEHHUIO MAKCUMAJIbHOTO BPEMEHHU TIPOCTOS B O B

Ne 7
KakoBa BeposATHOCTE 0e30TKa3HOI pabOTHl 3NIeKTPOHHOIO VCTPOIICTBA, CIPYKTYpa
KOTOpPOTIO TIpecTaBlIeHa Ha PICYHKE, eCIIH BepOATHOCTE 0e30TKa3HOMH paboThl
31eMeHTOB yKa3aHa B Tabanme. CUIITaTh, UTjo Bee IeMeHTH HarpykeHsl. OTBeT
OKPYTJIHTH 10 TIATOI 3Ha4aIell midpel mocie 3amaroil.
—» Y1 Y3
—> Y5 *—>
> Y2 Y4
DneMeHT BepogTHOCTE 6€30TKa3HOII paboThl
Y1 0,81
Y2 0,84
Y3 0,86
Y4 0,8
Y5 0,83
Ne 8
KaxoBa BEepoaTHOCTE Oe30TKa3HOH padOTH 3IeKTPOHHOTO YCTPOHCTEa, CTPYKTIYpa
KOTOPOTO NpeJcTaBleHa Ha PHCYHKe, eCllH BepoSTHOCTE De30TKasHOH paboTw
JIEMEHTOE YEA34HA B Taﬁﬂl‘]lle. C‘IHTEIB} OTO BCE 3JIEMEHTEI HAIDYHEHEL. OTBeT
OKPYTIHTE [0 [ATOH 3HAYame HHQPHI HOCIe 3AIITOH.
=z Y3 |
—» *—p
> Y2 Y4
Jnement BeposTHOCTE De30TKA3HOH padoTHL
Y1 0,88
Y2 0.89
Y3 0.82
Y4 0.95
Y5 0.96
Ne 9
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Ne 10

IICK-1.6

Ne 1

Ne 2

Kaxosa sepodaTHOCTS 0e30TKa3HOH padOTH 31eKTPOHHOTO YeTpoHCcTEa, CTPVETYpA
KOTOPOTO NpeIcTaBIeHA Ha PHCYHKS, ecliH BepOSTHOCTS De3oTKasHol paboTs
37eMEeHTOB YKa3aHa B Tabmume. CHHTaTs, 910 BCe 3IeMeHTHl HarpyHeHsl. OTBeT
OKpVITIHTE 0 IATOH 3Ha"aneii HH(PEL Iocie 3aaToH.

SnemeHT BepodTHOCTE 0230TKA3HOH padoTs!

Y1 0,98
Y2 0,92
Y3 0,91
Y4 0.87
Y5 0,96

Kaxosa BepoaTHOCTE 0e30TKa3HOH pa0OTHl 3eKTPOHHOTO YCTPOHCTEE, CTPYKTYpa
KOTOpoOro NMpecTaEIeHA HA PHCYHES, eclIH BEepoATHOCTE 0e30TKasHoH paboTH
3MeMeHTOE VE43aHa B Tabmuie. CUNTATH, 9T0 BCe 3NMeMeHTHl Harpy:KeHbl. OTBeT
OKPVTIHTH 10 NATOH 3Hauamei HHQpPHI mocTe 3amaToi.

3nemeHT BeposTHOCTE D230TKA3HOH pabOTEHI

Y1 0,89
Y2 0,97
Y3 0,95
Y4 0,92
Y5 0,95

BOl’lpOCbl OMKpblmo2o muna:

Ortka3 He 00yC/IOB/IEH OTKa30M PYroro 3/eMeHTa B YCTPOWCTBe:
A) He3aBHUCUMBII

b) BHe3anHbIi
B) nocrenenHbIi

I') 3aBUCHMBI

OTka3 XdpaKTepu3yeTcsa CKa‘—IK006pa3HbIM W3MeHEeHHeM 3HaueHu OZTHOI'O WJ/IM HECKOJIBKUX 3d/ldHHBIX

rapaMeTpoB yCTPOMCTBa:
A) He3aBHUCUMBII

b) BHe3amnHbIi

B) nocrenenHbii

I') 3aBUCHUMBIHT
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Ne 3 OTKa3 XxapaKTep13yeTcsl IJIaBHbIM U3MeHeHWeM 3HaueHH OFHOTO W/ HeCKOJIBKUX 3a[jaHHbIX
rapameTpoOB yCTPOWCTBa:

A) He3aBUCHUMBIN
b) BHe3arnHbIi
B) nocrenenHbIi

I') 3aBUCHMBI
Ne 4 Ynap xapakrepusyercs:

A) yckopeHuem
B) piutensHOCTBIO
B) uncnoM yzapHbIX UMITY/IbCOB

I') BceM miepeumcieHHbIM
Ne 5 CBo¥icTBO 00BEKTa HEMpPephIBHO COXPAHSATh UCTIPABHOE ¥ pPaboTOCIIoOCOOHOEe COCTOsTHYE B TEUEHHE
XpaHeHHs1 U TPaHCIIOPTUPOBaHUS

A) CoxpaHsieMOCTb
b) Texaunueckuii pecypc
B) I"'amma-TiporieHTHBIN pecypc
Ne 6 HapaboTka 00bekTa OT Hauasa ero SKCITyaTaluy Wik BO300OHOBIEHHs TIOC/Ie PEMOHTA 0 Tepexo/a B
TipefieflbHOEe COCTOsTHUE
A) CoxpaHsieMOCTb
B) Texuuueckuii pecypc
B) N'amMma-TpoLieHTHBIH pecypc
Ne 7 HapaboTka, B TeueHHe KOTOPOM 00bEKT He OCTUraeT Mpe/ie/IbHOr0 COCTOSIHUS C HEKOTOPOM
BEPOSTHOCTBIO, BbIDA)KEHHOH B TIPOL|EHTaxX
A) CoxpaHsieMOCTb

B) Texuuueckuii pecypc

B) I"'amma-TiporieHTHBIH pecypc
Ne 8 OTMmeTbTe CyObeKTHBHBIE (HaKTOPBI, BIUSIOLMe Ha paboTocrnocobHocts POC

A. o1mbKH IPOU3BOCTBEHHOTO MEPCOHA/IA TIPY BBIMO/IHEHHUH TEXHOJIOTHUECKUX MPOLIECCOB
B. oumbku pa3paborunkos PIC
C. omubOKH B BbIOOpPE KOHCTPYKLIMOHHBIX MaTepPUasIoB

D. Bo3getictBre Ha POC coceHero ropsiuero 6;10ka
Ne 9 CoBra/ieHne YCJIOBHM pe3epBa C YC/IOBUSIMU, B KOTOPBIX HAXOJUTCS pabounii 610k

A) ropsiumii pesepB
b) Ternbiii pe3epn

B) xonogHbIi pe3eps
Ne 10 OO6nerueHHble yC/IOBYS Pe3epBa o ero BK/II0UeHHUs B paboTy

A) ropstunii peseps
B) Teniblii pesepr

B) xonoaHsli pe3epB
Bonpocbl 3akpbimozo muna:

Ne 1 ... — CBOMCTBO 00BEKTA COXPAHSTH BO BpEMEHH B YCTAHOBJIEHHBIX TIpeZieiaX 3HaueHHs BCeX
rapamMeTpOB, XapaKTepU3YIOIMX CII0COOHOCTD BBIMOMHATE TpeOyeMble GYHKLMY B JAHHBIX PEKUMaXx
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Ne 2

Ne 3

Ne 4
Ne 5

Ne 6

Ne 7

Ne 8

Y YCJIOBUSIX TIPUMEHEeHHUs], TEXHUYeCKOTO 00C/TY>)KUBAHUS], PEMOHTOB, XpaHEeHUsI 1
TPaHCIIOPTHUPOBaHUSL.

... — CBOWCTBO 00BEKTa COXPaHSITh paboTOCIOCOOHOCTE /10 HACTYTIIEHHS TIPE/Ie/TbHOTO COCTOSTHUSA C
HeoOXOIUMBIMY TepepbIBaMU JIJIsi TEXHUUECKOTO 00CTyKBaHUsl U PEMOHTA.

... — CBOWCTBO 00BEKTa HEMpepbIBHO COXPaHSATh paboTOCIOCOOHOE COCTOSIHHE B TeUeHHe HEKOTOPOTO
BpPEMEHHU WK HEKOTOPOW HapabOTKU.

BeposiTHOCTL Ge30TKa3HOM paboThl — ... .

Insa metoma X. /1. Musiica onuiivte 0603HaueHus B hopmysie

N N,

CCT HCE

N N

<VecT 00H <V HCK 00H

Kakogea BeposTHOCTE Oe30TKa3HOH pabOTHL 31eKTPOHHOTO YCTpoicTEa, CIPYKTYpa
KOTOpOro NMpeJcTaBleHa HAa PHCYVHKE, eclIH BePOATHOCTD De30TKa3Hoi padoTh
371eMeHTOB VEKasaHa B Tabaune. CUHTATh, 4TO Bee 3JeMeHThl HAarpys:keHbl. OTBeT
OKpPYTJIHTE JO ISTOH 3Ha4Yamed NHGpPEI Docle 3amaToH.

Y1 Y2

3nemenT BeposTHOCTE O230TKA3HOH padOTEI

Y1 0,83
Y2 0,89
Y3 0,93

Kakopa BepoATHOCTD 0e30TKa3HOH pabOThl 3IeKTPOHHOTO YCTpOHCTEA, CTPYKTYpa
KOTOpOTo IpecTaBIeHA Ha PHCYHKS, eclIH BepoATHOCTE 0e30TKasHoH paboTw
31eMeHTOE VKA3aHa B Tabmuie. CUHTATh, 9T0 Bee 3[IeMeHTHl HarpyXkeHbl. OTBeT
OKPYIIHTE J0 NATOH 3Hadamed DHQPE! Hoche 3anaroH.

—— Y3 |
v {2

JneMeHT BeposTHOCTE D230TEA3HOH pabOTHI

Y1 0,84
Y2 0.9
Y3 0.86
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Kakoea BepogTHOCTE 0e30TKa3HOH padOTHL 31eKTPOHHOTO YCTPOHCTEA, CTPYKETYpa
KOTOpOro NMpeJcTaEIeHa Ha PHCYHKS, eclIH BepOATHOCTh De30TKasHOH padoTs
3MeMeHTOB YKa3aHa B Tabmumne. CUHTATH, UTO BCe 3TMeMeHTHl HATpY:KeHsl. OTEeT
OKPVIIHTH J0 MATOi 3Hauammeil DH(PH HocTe 3amIToH.

— ¥

3nemenT BeposTHOCTE O230TKA3HOH padOTEI

Y1 0,96
Y2 0,82
Y3 0,87
Ne 9
Kaxosa BepogTHOCTE 0e30TKA3HOH pa0OTHl 31eKTPOHHOTO YCTPOHCTEE, CTPYKIYpa
KOTOpOro MpeJcTaEIeHA Ha PHCYHEKE, ecllH BepoSTHOCTE De30TKasHOH paboTH
31eMeHTOE VKA3aHa B TabaHme. CUHTATh, 9T0 ECce 3JIeMeHTHl Harpy:keHsl. OTEeT
OKpYTJIHTE J0 NATOH 3Hadamefl TH(PE Ioce 3amaTol.
-
—
3nemenT BeposTHOCTE D230TKA3HOH padOTEL
Y1 0,91
Y2 0,81
Y3 0,84
Ne 10

Kaxosa BepoaTHOCTE Oe30TKA3HOH padOTEl 3IeKIPOHHOIO YCTpoHCTEa, CIPYKTYpa
KOTOpOTIo NpelcTaEleHa Ha PHCYHKe, eclIH BepoSTHOCTE De30TKasHoH paboTh
37eMeHTOB YKa3aHa B TabiHme. CYHTaTh, 9T0 BCe 3JeMeHTEl Harpy&eHsl. OTBeT
OKPVIJIHTE 10 IAT0H 3Hauammel NHQPLI IocIe 3aIATOH.

SnemeHT BepogTHOCTE 0€30TKA3HOH paboTH

Y1 0.94
Y2 0.9
Y3 0.88
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