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JINCT COT'JIACOBAHMIA

PabGouas nporpaMma paccMOTpeHa U yTBEpsKAEHa Ha 3aceJaHuu Kadeaps! «aeKTpudeckas
CBSI3b)»
ITporoxon Ne 5 ot 24 nekaOps 2024 r.

3aBenyromuit kadeapoit
«ONEeKTpUYeCKas CBA3b» E.B. Kazakesuu
24 nexabps 2024 r.

COI'NTACOBAHO

Pykosogurens OITOII BO

«TeneKOMMYHUKAIIMOHHBIC CUCTEMBI M CETH

JKEJIE3HOAOPOKHOTO TPAHCIIOPTay, E.B. Kazakxesuu
24 nexabps 2024 1.

Pykosogurens OITOITI BO
«Panuorexauyeckue CUCTEMBI Ha

KEJIC3HOJOPOKHOM TPAHCIIOPTE
24 nexabps 2024 r. /[.H. Poenkoe



1. Heau u 321294 TUCHUILIMHBI

PaGouas mporpamma JUCHUIUIMHBI «DJNEKTPOMArHUTHAsE COBMECTUMOCTb U CpEACTBa
3ammMThl B cucremax cBs3u» (B1.B.21) (mamee — auciuiuiHa) cOCTaBieHA B COOTBETCTBUHU C
TpeOoBaHUsIMU  (heZieparibHOr0 TOCYAapCTBEHHOIO0 00pa30BaTENbHOIO CTaHAApTa BBICIIETO
obpa3zoBanus no cneruanbHocTH 23.05.05 «Cuctembl oOecrieueHus IBMKEHUS MOE3I0B» (nayiee
— ®I'OC BO), yrepxaennoro 27 mapta 2018 r., mpukaz MunoopHayku Poccum Ne 217, ¢
yueToMm npodeccruonanpHoro crangapra 17.018 «PaboTHUK MO TEXHUYECKOMY OOCITYKHBAHUIO U
PEMOHTY OOBEKTOB KEJIE3HOAOPOKHOU 2IIEKTpOCcBs3n» (yrBepkiaeH 1 ampens 2024 r., npukas
Muntpyna Poccun Ne 162#H).

Lenbpto u3ydeHUs IUCHUIUIMHBI SIBJISETCS NPUOOPETEHHWE HABBIKOB UM TOJY4YCHHE
0o0yJalmuMUCs 3HAaHUH W YMEHHH IO BOIpPOCAaM TEXHUYECKOro OOCTYXKMBaHUS OOBEKTOB
JKEJIE3HOJJOPOKHOM DIEKTPOCBSI3U B YAacTH DJIEKTPOMarHuTHOi coBmectumoctu (OMC) u
COBPEMEHHBIX MeTOoA0B obecnieueHus DMC, s HCIONB30BaHUS IMOJNYYCHHBIX B PE3yJbTaTe
W3YYEHHUS TUCIUIUIMHBI 3HAHUH M yMEHU# npu pa3paboTke, MPOSKTUPOBAHUU U IKCIUTyaTalluH
YCTPOWCTB aBTOMATHKH, TEICMEXaHHWKH, CBSI3M W JJICKTPOCHAOKEHHUS Ha JKEJIC3HOIOPOKHOM
TpaHCIIOPTE.

JI1st TOCTHKEHUS 1IeTN TUCIMIUIUHBI PEIIAIOTCs CJICTYIONTUE 3aauH:

- ¢dopMupoBaHUE 3HAHUN B 00JACTU TEOPUHU, METOJOB M CPEJCTB AJIEKTPOMATHUTHOU
COBMECTHMOCTH CHUCTEM OOCCIICUCHHS TBMKCHHS IMOC37J0B U BO3MOXKHOCTH HX MPAKTUYECKOTO
MIPUMEHEHUS;

- pa3BUTHE YMEHUN B UTEHUHU DJICKTPUUECKUX CXEM OOBEKTOB IKEJIE3HOJOPOKHOU
JJIEKTPOCBS3H, B OIEHUBAHUM TEXHUYECKOTO COCTOSHUS OOBEKTOB IKEIE3HOAOPOKHOU
tekTpocBsizu ¢ nmo3unud OMC U B UCTOIB30BAaHUHU (PH3UKO-MATEMAaTHICCKOTO armapara Jjis
pa3paboTku mMatematuyeckux mozeneii DMC 0O0bEeKTOB aBTOMATHKH, TEJIEMEXaHUKH, CBS3H U
00BEKTOB DNEKTPOCHAOKEHUS;

- npuoOpeTeHrne OOYYaIOIIMMUCS HABBIKOB MPUMEHEHHS METOIO0B MaTEeMaTHYECKOTO
aHaJIM3a U MOAENUPOBAHUS JUISl aHATTN3a TEXHUUECKOTO COCTOSIHHSI O0OBEKTOB JKEIEe3HOJOPOKHOM
AJIEKTPOCBSI3M U OOOCHOBAHUS MPUHATHS PEIICHHUI 10 TapaMeTpaM CPeJCTB 3aIIUThHI OT ITOMEX,
AKTyaJIbHBIX I CUCTEM OOeCTIeueHUs IBHKEHHUS TT0€3/10B.

2. IlepeyeHb MUIaHUPYEMBIX Pe3yJIbTATOB 00y4eHHs 10 JMCIUILIHHE,
COOTHECEHHBIX C YCTAHOBJICHHBIMH B 00pa30BaTe/IbHOI IpOrpaMMe MHANKATOPAMH
NOCTH/KEHHS] KOMIIeTECHIIUH

[InanupyembiMu  pe3yibTaTaMu OOydYeHHMs] MO JAUCHUIUIUHE (MOZYNIO) SBISETCS
dopMupoBaHue y oOywarouuxcs KomneTeHUMid (yactu komnereHiuit). ChopMHUpPOBaHHOCTh
KOMIIETEHIIMH (YacTH KOMIIETEHI[MH) OLIEHUBAECTCS C IOMOIIbI0 HMHIMKATOPOB JOCTHKECHHUS
KOMIIETCHITNH.

B pamkax wu3ydeHHMs AMCUUIUIMHBI (MOAYJS) OCYILECTBIISIETCS IMpaKTHUYecKas
MOATOTOBKA oOOydwaromuxcsi K Oyaymiedl mpodeccHoHambHON JesTenbHOCTH. Pe3ymbratom
0GYUEH S IO IUCIUIIINHE SBISETCS (POPMUPOBAHHS y OOYUAIOIINXCS MPAKTHYECKHX HABBIKOB' .

NHaukaTopsl 10CTHKEHUS

. Pe3yabTaThl 00yUYeHHA O AUCHHUILINHE (MOIYJIIO
KOMIIETCHIIM U y y a I ( Hy )

IIK-1 Texaudeckoe 00CTy)KHBaHUE O0BEKTOB YKEIC3HOJOPOIKHON IIEKTPOCBI3H

! AG3arr 106aBIseTCS TOMBKO U1 AUCLHILIMH, B PAMKAX KOTOPBIX OCYLICCTBIACTCS MPAKTHYECKAs IOATOTOBKA
oOyuatommuxcs. [lepeueHb Takux AMCLMIUINH IPUBENEH B 11.5 o0weit xapakrepuctuku OITOIT



NHpukaTopsl 10CTHKEHHUSA
PesyabTaThl 00y4eHHs 110 AUCHHUIIMHE (MOLYJIIO)

KOMIIeTeHIN
IIK-1.1.5. 3maer  ycnosusa | Obyyarowutics 3Haem:
OKCILTyaTalun 00BEKTOB | - aKTYaIbHOCTh M CyTh Ipobiembl DMC, kacaromeiics
IKEJIE3HOAOPOXKHOU CUCTEM 00€eCTIeUeHHUsI IBHXKCHUS TI0€3/10B, MPUHIIUITBI

QIIEKTPOCBSI3M W TEXHUYECKHE
TpeOOBaHUS, MPEIbIBIIEMbIE K
HUM

B3aUMOJICHCTBUSI CUCTEM CBSI3H;

- TEOPETUYECKHE OCHOBBI, METOBI U cpeacTBa IMC cuctem
o0ecreyeHus ABMKEHUS 110€3/10B U BO3MOKHOCTH UX
[IPAKTUYECKOI0 IPUMEHEHUS;

- METO/Ibl BBIYUCIUTEIbHBIX SIKCIIEPUMEHTOB C LIEIIBIO
IIOJIyYEHUS JAHHBIX JUISI BHIIIOJHEHUS BEPOSTHOCTHBIX
pacyeToB

IIK-1.2.1. VYwmeer ouenuBatsh | Ob6yuarowuiics ymeem:
TEXHU1ECKOE COCTOSIHHC | - YCIOIB30BaTh TEOPUIO BEPOSTHOCTEH M MAaTEMaTHYECKYIO
ODBEKTOB  IKENE3HONOPOKHOH | crariCTHKY [UIs CHHTE3a apaMeTpuuecKux Moaeneit IMC;

STICKTPOCBASH - TNPUMEHSTH MAaTeMaTHYECKHE 3aKOHBI W  MpeleIbHBIE
TEOpPEMBI TEOPHH BEPOSTHOCTEH K pemenuto 3amady DMC u
BBIOOPY CPEJICTB 3aIKUTHI B CUCTEMAX CBSI3H

K-1.2.3. VYmeer  uurathk | Obyyarowulics ymeem:

YCPTCHKHU, IIEKTPUICCKUC CXEMBL | - yyuTaTh CXEMBI 3aIUTHI CPEACTB CBSA3U OT MOIIHBIX
00BEKTOB JKENIE3HOI0POKHOU MMITYJICHBIX TOMEX

ANEKTPOCBSI3U

IIK-13.7  Wmeer  HaBbiku | OOyuarowuiics umeem HaebIKU:

aHalsa TEXHUYECKOTO | - mpuMeHeHus Meroga Monre-Kapno g nposenenus
COCTOAHMA 5 OOBEKTOB | MoneNbHBIX — OKCIEPHUMEHTOB € IEIbIO  TONyYCHHS
KCTICSHOAOPOAKHON BEPOSITHOCTHBIX ~ XapaKTEPHCTHK  DIEMEHTOB  CHCTEM,
SJICKTPOCBA3U

He0OXoauMBIX 17151 pacueToB OMC u 000CHOBaHUS IPUHATHUS
pEIIeHUI IO KPUTEPHUIO BEPOSATHOCTHBIX HOPMATUBOB.

3. MecTo AUCHUILIMHBI B CTPYKTYpe OCHOBHOI po(decCHOHAIBLHOM
0o0pa3oBaTeIbHON NPOTrPaAMMBbI

JlucuuIiuinHa OTHOCHUTCS K dYacTH, (OpPMUPYEMOW y4YaCTHHKAMHU OOpa30BaTEIbHBIX
OTHOIIeHUH 0510Ka 1 «/{uCIUTIIHHBI (MOZYIH)».

4. O0beM QUCHUILIMHBI U BUABI Y4eOHOH padoThI

Jlnist o4HOM (POpMBI 00YUEHUS:

Buna yueOHo# padoThI Bcero yacos CeM7e “p
KonTaktHas pabota (1o Bugam y4eOHbIX 3aHATHI) 64 64
B ToM guce:
— nexuuu (JI) 32 32
— mnpaktuueckue 3ausatus (113) - -
— naboparopuble pabotsl (JIP) 32 32
CamocrositenbHas pabota (CPC) (Bcero) 76 76
Kontponb 4 4
@dopma KOHTPOJIs (IIPOMEKYTOUHON aTTECTALMN) KP, 3
OO01mas Tpy10eMKOCTh: Jac / 3.¢€. 144/4 144/4




Jlist 3a09HOM (hOPMBI OOYUEHUS:

Buj yueOHoii padoThl Bcero yacos K);pc
Konraktnas paboTa (1o BuaaM y4yeOHBIX 3aHATHIA)
B tom umcie: 16 16
— nekuuu (JI) 5 3
— npakrtuueckue 3auarus (I113) ] ]
— nabopatopHbie paboTsl (JIP) 8 8
CamocrostensHas pabora (CPC) (Bcero) 124 124
KoHTpoub 4 4
®dopma KOHTPOJISI (MMPOMEKYTOUHON aTTECTAIUH) KP, 3
OO01ast TPYA0EMKOCTB: Yac / 3.€. 144/4 144/4

Ipumeuanue: « Dopma konmpoaay — sx3amen (3), 3auem (3), 3auem c oyenxou (3%),
kypcosoti npoexm (KI1), kypcosas paboma (KP)

5. CTpykTypa U coaep:KaHHe TUCIHUINIUHBI

5.1. Pa3znensl TUCIUIIIIMHBI U COACPIKAHUC paCCMATPUBACMBIX BOIIPOCOB

Jlist o4HOM (POPMBI O0YUEHUSI:

No HaumenoBanue
n/mn | pasaejia QuCHUAINIAHbBI

Conep:xanue pasjeiia

HNuagukaropsl
JOCTHKEHUS
KOMIIeTeHIN I

1 Pazgen 1. AkTyanbHOCTb U
cyTh pobsembl OMC B
cucTeMax o0ecIeueHMs
JIBIOKEHHS I10€3/I0B

Jlexnust 1. OCHOBHbIE NOHATHUA U ONPECICHUSL.
AKTyalbHOCTB ¥ PETPOCIIEKTUBHBIN 0030
npoosiemsl OMC, crnierudura IMC B cuctemax
obecnieuenus aerkeHus moe3aos (COJIT).
Oco0ast aKTyaaIbHOCTh BIMSHUS MOJTHHEBBIX
nporeccoB Ha paboty COJII. Dxornomuueckas
cocragsitonias nmpodiems OMC. Cesazp OMC ¢
HAaJIe)KHOCTBIO U Oe3omacHocThio COJIL.

IIK-1.1.5

CamocTosiTesqibHas padora. Paccmorpenue
CEMaHTHKH (CMBICIA) OOIIMX TEPMUHOB U
OMPEJICIICHU, UCITOIb3YEMBIX B JUCIIUILITHHE
«INEKTPOMATrHUTHAS COBMECTUMOCThD H
CpeZCTBa 3aIUTHD): TIoMeXa,
MOMEX0YCTOHYNBOCTh, TOMEX03aIINUIIEHHOCTb.
Pabora c mutepaTypoit (MCTOUYHUKH
uHpOpMAIK CM.I1.8.5).

[K-1.1.5

2 Pazgen 2. Teoperuueckue
ocHoBBI OMC:
Hopmouentpuueckas
KOHLICTIIHS

Jlexnus 2. HopmoueHTpuieckas KOHUESIIUS
OMC. CeMaHTHKa TEPMHUHOB «HOpPMa» U
CHOPMAaTHB.

[IK-1.1.5,
IIK-1.2.1

Jleknus 3. BeposITHOCTHBII HOpMaTUB U
METOJIMKa ero noxydenus. [I[poexTao-
KOHCTPYKTOPCKHI HOPMAaTHB, METO/IUKA €TI0
onpezaeneHus. VcnplTaTebHBI HOPMaTHB U
METOJIMKA €TO0 MOITYIEeHHUS

[IK-1.1.5,

JladopaTtopHas padora 1. V3ydenue npuHIuIa
JIEHACTBYS 1 KOHCTPYKTHBHBIX 0COOCHHOCTEH
KITFOUEBOTO 3alUTHOTO ycTpoiictea. (K3VY)

IK-1.2.1

CamocrosTeabHas padora. Mzydenne

[IK-1.1.5,




TJIABHBIX MOJIXO0JIOB OTPEACTICHISI HOPMaTUBOB-
10 MaTepuajam Jekiuii 2-3, pabora ¢
JUTEpaTypo (MCTOYHUKY WH(POPMAITIH
cMm.11.8.5)

[K-1.2.1

Pazgen 3. Teopernueckme
0ocHOBEI OMC:
MaremaTuueckue MOACITU

Jlexnust 4. [Tapamerpudeckas COBMECTHMOCTh
ANIEKTPOMArHUTHON 0OCTAaHOBKH M 3alTUTHBIX
CPEJICTB Ha OCHOBE CTATUCTHUYECKHUX MOJAETEH.
AHaTUTUYECKHE PEIICHUS.

Meton MonTe-Kapiio kak HHCTpYMEHT
BHUPTYaQJIBHBIX IKCIIEPUMEHTOB. MeToanka
ONpeieJICHUE MPOEKTHO-KOHCTPYKTOPCKHUX
HOPMAaTHBOB C IPUMEHEHHEM CTATHCTUIECKOTO
MOJICJIMPOBAHMS HA TIpUMEpPE KITFOYEBOTO
3alIUTHOTO YCTPOMCTBA.

[IK-1.1.5,
IK-1.2.1,
[K-1.2.3

JlaGopaTopHas padora 2. lccnenoBanue
BJIMSIHUS TUCTIEPCUOHHBIX CBOWCTR 3aIlUTHBIX
CpeJCTB Ha 00ECTIeYCHNE MOJTHUE3AIUTHI
YCTPOMCTB KEJIC3HOIOPOKHOM aBTOMATHKH,
TeJIeMeXaHUKU | cBsi3u. JacTh 1. M3yuenue
BEPOSITHOCTHOT'O METOJIa 00eCTICUeHHUS
SHCKTpOMaFHHTHOﬁ COBMECTHUMOCTH 3JICMCHTOB
1 MPOIECCOB M0 MAPAMETPHUECKOMY KPHUTEPHIO.

IK-1.1.5,
[IK-1.2.1,
[1K-1.2.3,
IK-1.3.7

CamocrosiTesqibHass padora. AHanu3 3a1aHus
Ha KypCOBYIO pa0OTy U IUIaHA €€ HAaIlCaHMUs.
W3yuyenne marepuanoB JeKui, paboTta c
TUTEepaTypoi (MCTOYHUKHA MH(POPMAITIH
cM.11.8.5)

[IK-1.1.5,
[K-1.2.1,
[K-1.2.3,
I1K-1.3.7

Paznen 4. Teopetnueckue
ocHOBbI OMC:
BryTpeHnHNe nCTOYHUKH,
KaHaJIBI ¥ PELeTITOPHI
nomex B COLI, meTost
Y CPEJCTBA UX
MIO/1aBJICHUS

Jlexnus 5. Cocrap COII u ux 3meMeHTHAS
baza.

BHyTpeHHME 1 BHENIHUE UCTOYHUKH ITOMEX:
BHYTPEHHSISI IMHUCCHS IIOMEX; BHEIITHUE
HMCTOYHUKH.

KommyTarus nuraroniiux JHHAN BBICOKOTO U
HHU3KOT'O HaPSKEHHUS.

I'azopaspsiHbie TPUOOPHI.
DnekTpocTaTnyeckue paspsinbl. KabenpHble
muann. [loneswie kananbl. CBs3b Yepes
3JIEMEHTHI CUCTEM.

OO0l TOIXO0T K MOAABJIEHHUIO ITOMEX.
Pa3nenenne nutaHns UICTOYHUKOB U PEIETITOPOB
nomMex. 3aluTa co CTOPOHbI MUTaHus (QUIBTPHI
1 TpanchopMaTopsl). 3aIuTa M0 BXOIHBIM U
BBIXOJIHBIM IIETISIM (TaTbBaHUYECKas pa3Bs3Ka,
CUMMETPUPOBAHHUE, SKPAaHUPOBAHNUE).

3amuTa yCTpOMCTB SKpaHUPOBAHUEM
METaJIIIMYEcKoro kopmyca. Kauectso
ANIEKTPOIHEPTUU KaK YacTh nmpobiaembr DMC
COAIL

[K-1.1.5

JlabopaTtopHas pa6ora 3. VccienoBanue
BIUSHYSI TUCTICPCUOHHBIX CBOWCTB 3allIUTHBIX
CpEICTB Ha 00eCTIeUeHNE MOJTHUC3AIIUTHI
YCTPOMCTB KEJIC3HOIOPOKHOM aBTOMATHUKH,
TeNIeMEXaHuKu | cBsi3u. YacTe2. M3yueHue
IKCIEPUMEHTAITEHBIMA METOJIaMU CBOWCTB
OCHOBHBIX TEOPEM TEOPHH BEPOSITHOCTEH,
WCTIONIb3YEMBIX B

napaMmerpuueckux Moaensix OMC.

[IK-1.1.5,
[IK-1.2.1,
IK-1.2.3




CamocrosiTenbHasi pabora. BolnonHeHue
KypcoBo# paboTsl . 1. M3yueHue MaTepuaaoB

. . IK-1.1.5
JeKuid, paboTa ¢ IUTepaTypoi (MCTOUHUKU
WHQOPMAINH CM.11.8.5)
Pazgen 5. OcHOBHEIE Jlexnust 6. Buapl rpo3. @usnka 00pa3oBaHus I1K-1.1.5
METOJTBI TEOPETHYECKOTO | AIEKTPHUYECKUX 3apSAI0B B TPO3OBBIX 0OJIaKax.
U 9KCIIEPUMEHTAIBHOTO CTpyKTypa I'po30BOH siUEHKH 00JIaKa.
uccnenoBaHus 00beKToB: | CamocTosiTeJbHasi padora. BoinonaHenue [K-1.1.5
OcHOBBI aTMOC(EPHOTO KypcoBoii paboTsl 11.2. M3ydeHne maTepruaioB
AIEKTPUIECTBA nekui, paboTa ¢ muTepaTypoil (MICTOYHUKH
WHQOpPMAINH CM.11.8.5)
Pa3nen 6. OcHoBHbIE Jlexuus 7. Mexanusm npo0ost Bo3ayxa. IK-1.1.5,
MeToJTbI TeopeTrdeckoro | Ilporecc pa3BuTHs MONHUN: THEPHAS CTa IS
U 9KCIIEPUMEHTAIBHOTO I'naBuelit paspsa. [lonoxurensHas u
HCCIIeIOBaHUsl OOBEKTOB: | OTpHUIATENIbHAS, HUCXOIIAst U BOCXOASIIAs
®duznka u MOJIHUH. MHOTOKOMIIOHEHTHBIE MOJIHHH.
XapaKTePUCTUKH OCHOBHBIE XapaKTEPUCTUKH MOJTHUH.
MOJTHHEBBIX TPOLIECCOB. BeposiTHOCTHBIE 3aBUCHMOCTH XapaKTEPUCTHUK.
CamocrosiTeibHasi padoTa. BoimonHeHue I1K-1.1.5,
KypcoBoii paboTsl 11.3. M3ydueHne maTepruaioB IK-1.2.3
JeKuid, paboTta ¢ TuTepaTypoi (MCTOUHUKU
WHPOpMAINH CM.11.8.5)
Paszgen 7. OcHOBHEBIE Jlexknus 8. [IpuHIMIT nomaganws TOKa MOJTHAN [IK-1.1.5,
METOJTI TEOPETHUECKOT0 | B JIMHEIHBIE U ammapatHbie cpeactea COJIL IK-1.2.1,
U SKCIIEPUMEHTATHHOTO Amnanuz TunoBoit cxemsl MosHue3amuThl COAIL IK-1.2.3.
HCCIIeIOBaHUsl OOBEKTOB: | Ha MPUMEPE YCTPOICTB YUCIOBOH KOJOBOM
MexaHN3M BO3ICHCTBHS aBToOn0KHpoBKH (UKA). OcobeHHocTH
MOJTHUEBBIX TPOIIECCOB KaHaJM3aI[MH TOKa MOJIHAHU TI0 TIPOBOIaM
Ha ycrpoiictBa CO/II kaberneli 0e3 MeTautonokposa. [Ipuyrna mpodos
n3oyAnny 3TuX Kabeneit. [IpuaInn
HOPMUPOBAHUS TEIJIOBOM CTOMKOCTH
MOJIHHE3aIUTHBIX IpruOopoB it YKA.
JladopaTtopHas padora 4. liccnenoBanue u IK-1.1.5
pacyeT 3alMTHOTO 3a3EMIICHUS
CamocTosiTenbHas padora. BeimonHeHnue IIK-1.1.5
KypcoBoii paboTsl 1.4. M3ydueHne maTepruaioB
neKui, paboTa ¢ muTepaTypoi (MICTOYHUKH
WHQOpMAINH CM.11.8.5)
Pazpnen 8. Ilpumenenue Jlexuust 9. MeTopl onpeiecIeHNs 30H 3aIIUThI [IK-1.1.5,
(nzuko- MOJIHUEOTBOJIOB. PacueTHble Moenu U [1K-1.2.1
MaTEeMaTHYECKOTO (dopmyIbl. MOHUETIPUEMHUKH W TOKOOTBO/IBI.
anmapara Juis pa3padbotku | JlomycTHMBbIE pacCTOSHHS MEXKITY TOKOOTBOJIOM
MaTeMaTHYECKUX U 3amuiaeMpiM 00bekToM. [lpumepsr.
MoJiesiel 0O BEKTOB: CamocrosiTenbHast pabora. BelmonHeHue [IK-1.1.5
MonHUEOTBOBI, UX KypcoBoii paboTsl 11.5. M3ydueHne maTepraioB
3 PEKTHBHOCTS, nexuui, paboTa ¢ muTepaTypoil (MICTOYHHUKH
pacyeTsl. MHQOpPMaLNH CM.11.8.5)
Pazgen 9. Jlexnust 10. Pa3psaHuKy: NpUHIUI ACHCTBUS, I1K-1.1.5,
Teopernueckue BOJIbT-aMII€pHAs XapaKTEPUCTHKA, IK-1.2.1,
KOHCTPYKTUBHBIE PEIICHUS, TOCTOUHCTBA U IK-1.3.7

OCHOBBI, METO/JbI U
cpenctea OMC cucrem
obecrieueHus
ABHKCHUSA ITIOE310B U
BO3MOYKHOCTH HX
MIPAKTUIECKOTO

HEJO0CTaTKH.
Bapucropsl: npyuHIMI JEHCTBUS, BOJIBT-
aMIiepHas XapaKTeprUCTHKA, KOHCTPYKTUBHBIC
pelIeHus, TOCTOMHCTBA U HETOCTATKH.
CTabuinuTpoHbl, MO3UCTOPHI, KIIOYEBOE
3alIMTHOE YCTPOMCTBO: MPUHIIUI JACHCTBUS,




npumMeHenus: Cpeacrea
3alUThl OT MOIIHBIX
HUMITYJIBCHBIX MOMCX

BOJIbT-aMIICpHAsA XapaKTCPpHUCTHKA,
KOHCTPYKTHUBHBIC PCHICHWA, TOCTOMHCTBA U
HCOOCTAaTKHU.

IInaBkue MMpEAOXPaHUTCIIN: IIPUHIAIL ,E[CflCTBI/IH,

OMC-cBoiicTBa, KOHCTPYKTHBHEIE PEIICHUS,
JIOCTOMHCTBA M HEJIOCTATKHU.

JlabopaTopHas padora 5. Uzyuenue IK-1.1.5
NPUHINIA JEHCTBUS, Pa3HOBUIHOCTEH U

KOHCTPYKTHUBHBIX OCOOEHHOCTEH pa3psITHUKOB.

JlaGopaTopHasn padora 6. 3yuenue I1K-1.1.5
NPYHIMIIA 1EeHCTBUS, pa3HOBUAHOCTEH 1

KOHCTPYKTHUBHBIX OCOOEHHOCTEH BApHUCTOPOB.
CamocrosiTeqbHas padoTa. BemonHenne [IK-1.1.5,
KypcoBoii paboTsl 11.6. M3yueHue maTepuaioB IK-1.2.1,
JISKIIUH, paboTa ¢ JIuTepaTypoi (MCTOYHHUKH OIlK-1.3.7
nHpOpMaIK CM.11.8.5)

10 | Pazmen 10. Jleknus 11. Kimaccndukanus 3a3eMIeHHAN. IIK-1.1.5
Teopernueckue Oynkiuuu 3a3emienus B CO/Jl; nuHeliHbIe U
OCHOBBI, METO/IBI U HEJIMHEHBIE CBOMCTBA COMTPOTUBJIEHUSA
cpenctBa DMC crcrem | 3a3€MIICHHS. TpeOoBaHUA K 3a3EMITUTEISIM.

T — KoHcTpyKIny coBpeMeHHBIX 3a3€MIIUTENEH.
JIBHKSHHS [OE310B H TexHonorus STpOI/ITCJ'II)CTBa U PEMOHTA
3a3eMinTeNnei. MeTombl H3MepeHus
BO3MO>KHOCTH UX N N
COTIPOTHBIICHUH 3a3eMIIeHIH. BrusHue
TIpaKTHICCKOro COIIPOTHBIICHHS 323€MJICHUS HA SKOHOMHYECKHE
HpHMeHeHHH: XapPaKTCPUCTUKU MOJTHHUEC3AIUTHI.
asemuienus JlaGopaTopnas padora 7. U3yuenue IK-1.1.5
Pa3HOBUIHOCTEH M KOHCTPYKTHUBHBIX
0c0OEHHOCTEN MOYJIEHO-CTEPIKHEBBIX
3a3€MJIUTENECH.
CamocrosTeabHast padoTa. Beimonanenne IK-1.1.5
KypcoBoii paboTel 11.7. M3yueHre MaTepraioB
NeKnuid, paboTta ¢ TuTepaTypoi (MCTOYHUKU
nHpOpMAIK cM.11.8.5)

11 Paznen 11. Jleknus 12. Pagno4acToTHBIN pecype Kak T1K-1.1.5
Teopernueckue OCHOBBI | cucTeMHas cocTapistomas OMC B obmactu
u cpeactea OMC panroCBs3H.
cucTeM obecrieueHus CamocrosiTebHas padora. Beinonnenue IK-1.1.5
JBHKEHHUS TI0E3/10B. KypcoBoii paboTsl 11.8. M3ydueHue maTepuaion
ocobennocty IMC B JeKuid, paboTta ¢ TuTepaTypoi (MCTOYHUKU
00JIaCTH PaJHOCBSI3N uHpopmaruy eM.1.8.5)

12 Pasnen 12. Jleknmusa 13. OnacHoe BIUSHHE [IK-1.1.5,
TeopeTnyeckre OCHOBBI | KBa3UHETIPEPHIBHBIX MOMEX HA HENPEPHIBHBIE I1K-1.2.1,
u cpeactea DMC penbpCcoBbIe Tenu. McTounukn IK-1.3.7
CHCTEM O0ecIeUeHIS KBa3HHENPEPHIBHBIX TOMeX. MeToabl 1
JIBUKEHUS TI0€3/10B; CpCaCTBA 3allUThI.
3MC penbCcoBbIX TeTei CamocrosiTesibHasA padoTa. Brinonnenue I1K-1.1.5,

KypcoBoii pabotsl 11.9. M3yueHune marepuainoB IK-1.2.1,
JIeKIwiA, paboTa ¢ TuTeparypor (MICTOUYHUKH IK-1.3.7
uHpOpMAIK CM.I1.8.5).

13 | Pa3zpmen 13. Jlexuus 14. KauecTBo 3JI€KTPOIHEPIUH KaK [IK-1.1.5,
Teopernueckue ocHOBHI | Xxapakrepuctuka OMC. Bupl TAroBoro
u cpeacrea DMC ANIEKTPOCHAOKEHHUS KaK NCTOYHUKHU SMUCCUHI

CHUCTEM 00ECIICUEHHUS
JIBUKEHUS MOE3/I0B!

KOHAYKTUBHBIX U UHAYKTHBHBIX IIOMCX.
MexaHu3Mbl BIUSHUS THX IIOMEX Ha
YCTpOﬁCTBa ABTOMATHUKH, TCICMCXaHUKU U




OMC TaroBoro CBSI3H.

3HCKT13°CH36)K6HM ¢ CamocTosiTeIbHAs padoTa. BeimonHeHne IK-1.1.5,
ycTpoucTsaMn KypcoBoii pa6otsl m.10. M3yueHue MaTepHasos MK-1.2.1,
aBTOMATHKH, JeKuid, paboTa ¢ TUTepaTypoi (MCTOUHUKU [K-1.3.7
TeJIeMEeXaHUKHU U CBSI3H urbopMamu cM.1.8.5).

14 Pazgen 14. Jlexuus 15. OnacHele 1Sl 4YeI0BEKa [IK-1.1.5,
TeopeTrueckre OCHOBBI | dIEKTpOMarHuTHeIE (hpakTopel. Moaenn IIK-1.2.1
BuodMC 6noOMC. MeTonb! U cpeAcTBa 3amuTH. Poib
(3mexTpoMarHuTHas 3a3E€MIICHUN.

COBMECTHMOCT HCIOBCKa JlaGopaTopHas padota 8. I3ydenne MeTo10B IIK-1.1.5
C DJIEKTPOYCTAaHOBKAMH)
Y CPEJICTB U3MEPEHUS CONPOTHBIICHUS
3a3eMIICHUS
CamocrosiTeabHas padora. [logroroska k [IK-1.1.5,
3aIIUTe KypCOBOM paObOTHI IO JUCIIUILINHE [K-1.2.1,
«OQNeKTpOMarHuTHas COBMECTUMOCTD U [K-1.3.7
CpeIICTBA 3aIUThI». V3yueHne MaTepruaioB
neKui, paboTa ¢ muTepaTypoi (MICTOYHUKH
WHPOpMaINK CM.11.8.5).
15 | Pazmen 15. Jlexuus 16. Crangaptuzanus u cepTadukarus IK-1.1.5
Teopernueckue B o6nact OMC. {upextra OMC.
OCHOBBI, METOIbI U MexayHapoJIHbIE U POCCUMCKUE OPraHU3aluH,
cpenctBa DMC cucrem | 3aHMMarommecs cranpapramu SMC.
P P—— CraHgapThl MO 3IMEKTPOMAarHUTHOM
BIKEHHS I0S310B K coBMecTUMOCTH. CHCTEMBI CepTHUHUKAITII
CrangapTsl 1o ucnelTaHusM Ha OMC.
BO3MOXHOCTH UX
HpaKTquCKO,FO CamocTrosiTenbHasi padoTa. Mzyuenue [K-1.1.5
NIPUMEHEHUS. . .
MaTepraloB JIEKIHi, padoTa C TUTepaTypoi
MexayHaponHoe
(ucrounnku uHGOpMamu cM.1.8.5).
COTPYJHHYECTBO B
obmactu OMC.
Jlnist 3a04HOM (OPMBI O0YUEHUS:
Ne HaumeHoBaHue Muuraroprl
Conep:xanue pa3zena JOCTHKCHUA
n/n | pasgeJa AUCHUNIHHBI .
KOMIIeTeHIUMI

1 Pazgen 1. AkryansHocTh 1| Jlekuusi 1. OCHOBHBIC TTOHSITHS M OIIPEICTICHUS. T1IK-1.1.5,
cyTb ipobsembl OMC Ha | AKTYalnbHOCTB M PETPOCIIEKTUBHBIN 0030p IK-1.2.1,
XK. J. TpaHCIOPTE npoosieMer OMC, cnierudrurka IMC B cuctemax IK-1.3.7

obecnieuenus aprkeHus noesnos (COMUIL).
Oco0as akTyaTbHOCTh BIIHMSTHHSI MOJTHUEBBIX
nporeccoB Ha padory CO/IIL.
Pasnen 2. Teopernueckue | Hopmouenrpuueckas konuenuus OMC.
0ocHOBBI OMC:
HopMmouientpuueckas [IpoeKTHO-KOHCTPYKTOPCKUI HOPMATHUB,
KOHILICTIHSI METOJIUKA €T0 ONPCACIICHUAA.
[TapameTpuyeckasi COBMECTUMOCTD
AIEKTPOMArHUTHOM 0OCTAaHOBKH M 3alTUTHBIX
CPEJICTB Ha OCHOBE CTATUCTHYECKUX MOJIEIEH.
Pazpnen 3. TeopeTquCKHe Merton MonTe-Kapio Kkak HHCTpYMEHT
0oCcHOBEI OMC: BHUPTYaJILHBIX OKCIIEPUMEHTOB.
Maremarnueckue monenu | CamocrositesbHas padora. U3yuenue I1IK-1.1.5,
IPUHIIMNA JCUCTBUS M KOHCTPYKTUBHBIX IK-1.2.1




OCOOCHHOCTEH KITIOYEBOTO 3alIUTHOTO
ycrpotictea (K3VY). M3yuenne MaTepraion
JIeKIHA, MPOpadoTKa (MCTOYHUKH HHPOPMALIUU
cM.11.8.5) BOIIPOCOB: DKOHOMHUYECKAS
cocTtapsstomias mpoodiemsr IMC. Ceszp OMC ¢
HaJIe)KHOCTBIO U Oe3omacHocThio COJI.
CeMaHTHKa TEPMUHOB «KHOPMa» H «HOPMATHUBY.
BeposITHOCTHBII HOPMaTUB ¥ METOJIUKA €TI0
nosny4eHus. McnblTaTenbHbI HOPMATHUB U
METOJIUKA €T0 MoTydeHusi. Merouka
OTIpeIeNICHUE MTPOSKTHO-KOHCTPYKTOPCKUX
HOPMaTHBOB C IPUMEHEHHEM CTATHCTUIECKOTO
MOJICJIMPOBAHMS HA TIpUMEPE KITFOYEBOTO
3alUTHOTO YCTPOKUCTRA.

JlabopaTopHas padora — lccnenoBanue
BJIMSIHUS TUCTIEPCUOHHBIX CBOMCTB 3aILUTHBIX

CPEIICTB Ha 00eCIICUCHNE MOJTHUE3AIIUTHI TIK-1.2.1,
YCTPOUCTB KEJIE3HOJOPOKHON aBTOMATHKU, IK-1.3.7
TeneMexXaHuku | cBsizu. Yactel. M3yueHue
BEPOSITHOCTHOI'O METOJ1a 00ecieueHUs
AIIEKTPOMArHUTHOH COBMECTUMOCTH 3JIEMEHTOB
Y POLIECCOB I10 NAPAMETPHUECKOMY KPUTEPHIO.
Paznen 4. Teopernueckue | Jlekuus 2. CoctaB CO/II u ux snemeHTHas
ocHOBBEI OMC: 0a3a. BHyTpeHHME U BHEIIHUE HCTOYHUKU
BHyTpeHHHUE UCTOYHUKH, | TOMEX: BHYTPEHHSS SMHUCCHUS IIOMEX; BHELITHUE
KaHaJIbl U PELenTOPbI ucTouHUKHU. KauecTBO 351eKTpo3Heprun Kak
momex B COIIIL, meToasr | wacts mpodmemsr OMC COIL.
W CpPEJICTBA UX
MOJaBJICHUS
Bunet rpo3. ®usnka 00pazoBaHus
Paznen 5. OcHoBHBIE 5JIEKTPUYECKUX 3aPSJIOB B TPO30BBIX 00JIaKax.
METOBI TEOPETUIECKOTO
1 SKCIIEPUMCHTAILHOTO Mexanusm mpo6ost Bo3ayxa. [Iporiecc pa3BuTHst
HCCIICIOBAHUS O0BEKTOB: | \onppm: JuzepHas craaus. [J1aBHbIN paspsi.
OcHoBer aTMOChepHOro [MonoXuTENbHAS U OTPUIIATEIbHAS, IIK-1.1.5,
SJICKTPHUICCTBA HUCXOJIAIIAs U BOCXO/AIIAS MOJIHUH. [K-1.3.7
MHOTOKOMITOHEHTHBIE MOJIHUHY.
Paznen 6. OcHoBHbIC [TpvHIKI TONa1aHKs TOKA MOJIHMH B JINHENHBIE
METOABI TCOPETUICCKOTO |y anmapatnbie cpenctea COJIIL.
U 3KCIIEPUMEHTAIBHOTO
FccieIoBaHms o0pexTop: | METObI ONPEICICHHS 30H 3aLUThL
DU3NKa U MOJIHHEOTBO/OB. PacueTHble Moaenu u
XapaKTEPUCTHKH (dopmyIbl. MOHUETIPUEMHUKH W TOKOOTBO/IBI.
MOJIHHEBBIX MPOLIECCOB. JlonycTHMBIE PacCTOSTHUS MEXTY TOKOOTBOZOM
1 3amuinaeMeM o0bekToM. [lpumepsr.
Pasnen 7. OcHOBHBIE Pa3psiiHUKY: TPUHIMI AEUCTBHS, BOJIBT-
METO/Ibl TEOPETHYECKOro | AMIICPHAS XapaKTePUCTHKA, KOHCTPYKTHBHEIC
¥ DKCTIEPHUMEHTAILHOTO pelleHHs, TOCTONHCTBA U HEJIOCTATKH.
WCCIIeI0BaHNA O0BEKTOB:
MeXaHu3M BO3IEHCTBUS JlabopaTopHas padora. ccnenoBanue [K-1.1.2,
MOJTHHEBBIX TIPOIIECCOB BJIMSIHUSL JUCIIEPCUOHHBIX CBOMCTB 3aIIUTHBIX IK-1.3.7
Ha ycrpoiicrsa COJIII cpeAcTB Ha oOecriedeHne MOJTHUE3aUThI
YCTPOMCTB 3KEJIEe3HOIOPOKHOIN aBTOMATHKH,
Pazzen 8. [IpuMeHeHHe TeJeMeXaHuKu u cBs3u (Ha mpumepe K3VY)
usnko- CamocTosiTeibHasI padoTa. TIK-1.1.5,
MaTeMaTHYeCKOro AHanu3 3a/1aHus Ha KYPCOBYIO pa0OTy U TIaHa IIK-1.2.1

anmapara Juist pa3paboTKu

€€ HalluCaHM:.




MaTEeMaTHUCCKUX
Mojienieit 00 BEKTOB:
MOJTHHEOTBO/IBI, UX
3¢ (HhEeKTUBHOCTB,
pacyeThl.

Paznen 9.
Teopetnyeckue
OCHOBBI, METOJIBI U
cpeactsa OMC cucrem
obecrnieueHUs
JBHIKCHHS IOC3]I0B U
BO3MOKHOCTH UX
MPaKTUYECKOTro
npuMeHenus: Cpeacraa
3aIUTHI OT MOIIHBIX
HUMITYJIBCHBIX ITIOMEX

W3yuyeHne MaTepuanoB JeKIHHA, TpopadoTKa
(ucTouyHUKH HHOOPMAITUHU CM.I1.8.5) BOIIPOCOB:
KomMyTanus muTarommx JMHHA BEICOKOTO U
HU3KOT0 HanpspkeHus. ["azopaspsiiHbie
MPUOOPEL. DIECKTPOCTATUUCCKUAC PA3PSIBL.
Kab6enbnbie nunun. Ilonessie kananel. CBsA3b
Yyepe3 SJIeMEHTHI CUCTEM.

OOmmii NOAX0/ K MOIABICHUIO TIOMEX.
Pa3nenenue nutTaHust HCTOUHUKOB U PELIETITOPOB
noMex. 3aluTa co CTOPOHBI MUTaHus (PUIBTPHI
1 TpanchopMaTopsl). 3aluTa Mo BXOJHBIM U
BBIXOJHBIM LIEISIM (TalbBaHUUECKasl pa3BsI3Ka,
CUMMETPUPOBaHHE, SKPAHUPOBAHHUE).

3ammra yCTpOUCTB SKPaHUPOBAHUEM
METaJUIN4ECKOro KOpIryca.

AHanu3 THITOBOW CXEMBI MOJIHAE3alIUThI
COJII Ha mpumMepe ycTpoicTB YrcI0oBON
Ko/10BoH aBTOOIOKMpOBKH (UKA).
Oco0eHHOCTH KaHAIN3AUH TOKa MOJIHHUU 110
MpoBOJaM Kabeseil 6e3 MeTalIONOKPOBa.
[TprunHa mpo6os M30ISLUH STHX Kabenel.
[IpuHIMT HOPMUPOBAHUS TEIIOBOM CTOMKOCTH
MOJTHUE3aIUTHBIX TprOopoB st UKA.
CTpyKTypa Irpo30BOH sUeHKU 0OaKa.
OCHOBHBIE XapaKTEPUCTUKU MOJIHUH.
BeposTHOCTHBIE 3aBUCHMOCTH XapaKTEPUCTHUK.
BapucTopsl: npuHLMT I€UCTBUA, BOJBT-
amIiepHas XapaKTepHUCTHKA, KOHCTPYKTHBHBIC
peLeHHs, JOCTOMHCTBA U HEAOCTATKH.
CTaOuiIuTpOHBI, TO3UCTOPHI, KIIIOYEBOE
3alIMTHOE YCTPOMCTBO: MPUHIIUI ACHCTBUS,
BOJIbT-aMIIEPHAsl XapaKTEPHUCTHKA,
KOHCTPYKTHBHBIE PELICHNUS, JOCTONHCTBA U
HEJIOCTATKH.

[naBkue npegoXpaHuTeNn: IPUHIUIT JEHCTBUS,
OMC-cBoiicTBa, KOHCTPYKTHBHBIE PEIICHNUS,
JIOCTOWHCTBA M HEIOCTATKHU.

Paznen 10.
TeopeTrueckne OCHOBHI,
MeToAbl U cpenctBa OMC
cHCTEM oOecIeUeHMS
JIBUOKEHHS I10€3]I0B U
BO3MOXKHOCTH HX
MIPaKTHIECKOTO
MIPUMEHEHNUs: 3a3eMIIeHUS

Paznmen 11.
TeopeTnueckre OCHOBBI U
cpeactea OMC cuctem
o0ecrieueH s IBUKCHUS
IO€3/I0B: 0COOEHHOCTH
OMC B obnactu
paaroCBsI3U

Paznen 12.
TeopeTuueckue OCHOBBI U
cpeactBa OMC cuctem

Jlexnus 3. Kiaccudukarus 3a3eMIeHUH.
Oyukuuu 3a3emnenus B COJl; nuHeliHble 1
HEJIMHEHHBIE CBOMCTBA COITPOTUBIICHUS
3azeMiieHUS. TpeOoBaHMS K 3236 MITUTEIISIM.
KoHcTpyKInm cOBpeMEHHBIX 3a3€MITUTEIICH.
TeXHOJIOTHS CTPOUTEIHCTBA U PEMOHTA
3a3eMiMTeNed. MeToIbl U3MEpPEHUs
COIPOTUBJIEHUN 3a3eMIICHUH.

PagnouacToTHBIN pecypc Kak cUCTeMHas
cocrapmstomniast OMC B 06acTH pagroCBsI3u.

OmnacHoe BIUSHUC KBA3UHCIPCPBIBHBIX TOMEX
Ha HCTIPCPBIBHLIC PCIILCOBLIC IICTIN.

[K-1.1.5,
[IK-1.2.1

CamocTrosiTetbHasi padoTa.

BrinonHenne KypcoBoi paOoThI.

Wzydenune marepuanoB JeKIui, npopaboTka
(ucTouHUKH HHOOPMAITUHU CM.I1.8.5) BOIIPOCOB:
BimsiHue conmpoTHBIIEHNS 3a3eMIICHHAS Ha
YKOHOMHYECKHE XapaKTCPUCTUKH

[K-1.1.5,
IK-1.2.1,
[K-1.3.7




o0ecIieueHns! IBIKEHNS
noe3noB: OMC
PENBCOBBIX IEMeH

MOJIHUE3 AN ThI HcTounuku
KBa3UHCIIPECPBIBHBIX ITOMEX. MeTtonas! u
CpCACTBA 3allIUTHI.

4 Paznen 13. Jlexnus 4. KauecTBo 351€eKTpOIHEPTUM KaK IIK-1.1.5,
Teopernueckne oCHOBBI 1 | XapakTepuctrka IMC. IK-1.2.1
cpeactBa OMC cuctem
06eCTICUCHHS IBIKSHIS OnacHele A7 YeoBeKa AIEKTPOMarHUTHEIE
noe3os: IMC tsroporo | Pakropsl. Mozxens 6n0OMC. Metozsl u
IIEKTPOCHAGKEHHS cpescTBa 3a1uThl. Poib 3a3emMiieHUH.

YCTPOKUCTBAMU
ABTOMATHKH, Cranpaptuzanus U cepTuUKanms B 001acTu
TeTeMEXAHIKN ¥ CBSI3H OMC. HupextuBa OMC. MexayHapoaHbIe U
POCCHICKHE OpraHu3aluy, 3aHUMaIOIHECs
Pasnen 14 crangapramu OMC. §
TeopeTHUCCKHE OCHOBBI CraHIapThl 1O BIEKTPOMATHUTHOM
ErodMC coBMecTHMOCTH. CHCTEMBI CepTHPUKATUT
(3IeKTPOMATHHTHAS CrangapTsl 1o ucnsltanusiM Ha OMC.
COBMECTHMOCTE YeIOBCKA CamocrosiTe1bHAsA pa§0Ta. IK-1.1.5,
¢ BIIEKTPOYCTAHOBKAME) BrmonHenne KypcoBoi pa60€1>1. IK-1.2.1
W3yuyenne MatepuanoB JEKIHid, MpopadoTKa
Pasnen 15. (ucTOYHMKH WH(pOPMAIIMH CM.11.8.5) BOIIPOCOB:
TeopeTHueCKUe OCHOBEL Buipl TATOBOTO 3JIEKTPOCHAOKEHHS KaK
MeTOMbI 1 cpeicTsa IMC WCTOYHUKH SMUCCUN KOHAYKTHBHBIX U
CHCTEM 0BCCICUCHIS WHIYKTHBHBIX HOMCX.VMexaHI/BMLI BITUSTHUS
BIKCHHS TTOC3IOB 1 3THX MTOMEX Ha YCTPOUCTBA aBTOMATHKH,
BO3MOKHOCTH HX TEJEMEXaHUKH U CBSI3H.
MPaKTUIECKOTO
MPUMEHEHUS:
MexayHaponHoe
COTPYIHUYECTBO B
obmactu OMC.
5.2. Pa3nesnsl UCHUILIMHGI ¥ BUABLI 3aHITHI
Jli1s ouHO# popMBl 00yUEHHUS:
No Bceero
n/n HaumeHnoBaHue pa3aesia IUCHUIINHBI J | I3 | JP | CPC

1 2 3 4 5 6 7

1 Pazgen 1. AkryansHocTs 1 cyTh mpoGiiemMbl OMC B 2 ) 4

cucreMax obecrieueHHs ABHKCHHUS TOE310B
5 Paznen 2. Teopernueckue ocHoBsl DMC: 4 4 8 16
HopmornenTpryeckast KOHIIETIIIHS

3 Paznen 3. Teoperuyeckue ocHoBel DMC: MaTemaTuueckue 2 4 14 20
MOJIENIN
Paznen 4. Teopernueckue ocHoBsl DMC: BHyTpeHHME

4 | ucrounmky, kaHansl 1 penentops! momex B COJI, MeTomus! 2 4 4 10
Y CPEJICTBA UX MOJABICHUS
Paznen 5. OcHOBHBIE METO/IBI TEOPETHYECKOTO U

5 | skcnepuMeHTANBHOTO UccIen0BaHUS 00BEKTOB: OCHOBBI 2 6 8
aTMOC(EPHOTO INEKTPHYECTBA
Paznen 6 OcHoBHBIE METOIBI TEOPETHUECKOTO

6 | skcepuMeHTANBHOTO HCCIEen0BaHUS 00BEKTOB: DU3NKA U 2 4 6
XapaKTEPUCTUKH MOJHUEBBIX MPOIIECCOB.




Paznen 7. OcHoBHBIE METOIBI TEOPETHUECKOTO U
9KCIEPUMEHTAIILHOIO UCCIIEI0BaHUA 00bEKTOB: MexaHu3M
BO3/IEIICTBHSI MOJIHMEBBIX MpoleccoB Ha ycrporictea COIII

14

Paznen 8. IpuMenenne GpU3NKO-MaTEMAaTHUECKOTO
armapara Juis pa3padOTKi MaTeMaTHIECKAX MOJIeTIeN
00beKTOB: MOJIHHEOTBOIBI, X 3P ()EKTHBHOCTH, PACUETHI.

Paznen 9. Teoperuueckrne OCHOBBI, METO/IbI U CPEACTBA
OMC cucrteM obecIieueHHs BKEHUS IT0S310B U
BO3MOKHOCTH UX IMPAKTHYECKOTO TPUMECHEHUS :
CpeI{CTBa 3alIUThI OT MOIIHBIX I/IMHYJ'ILCHLIX IIOMEX

16

10

Paznen 10. Teoperuueckne OCHOBBI, METOIBI M CPENICTBA
OMC cucrteM oOecrieueHUS ABKEHUS TOE30B U
BO3MOKHOCTH HUX IMPAKTHYECKOTO MPUMEHEHHUS: 3a3¢MICHHUS

11

Paznen 11. Teoperuueckue ocHOBEI U cpencTBa OMC
cucTeM 00eCITeUeHHS IBIKCHHS ITOE3I0B: OCOOCHHOCTH
OMC B obnacTu paguoCBsI3n

12

Paznen 12. Teopernueckue ocHOBBI U cpeactBa DMC
cucteMm obecniedeHus ABmKeHMs moe3oB: IMC perbCoBBIX
nemnen

13

Paznen 13 Teoperudeckue ocHOBBI 1 cpencTBa DMC
chcTeM obecrneueHust ABMKeHH moe3g0B: DOMC TIroBoro
AJIEKTPOCHAOXKEHHUS C YCTPOMCTBAMU aBTOMATHKH,
TEJIEMEXaHUKU U CBS3U

10

14

Pazgen 14. Teoperuueckue ocHOBbI brioOMC
(37meKTpOMarHuTHasi COBMECTUMOCTD YEJIOBEKA C
AJIEKTPOYCTAHOBKAMH)

15

Paznen 15. Teopetndeckue 0OCHOBBI, METO/IBI M CPEIICTBA
OMC cuctem obecriedeHuns ABIKEHUS T0€3/10B U
BO3MOXHOCTH MX TPAKTHYECKOTO MPUMEHEHHSI:
MesxayHapogHoe coTpyaaudecTBo B obsactu OMC.

Hroro

32

32

76

140

KonTpoJsn

Bcero (001mas Tpy10eMKOCTb, Yac.)

144

Jliig 3a04HOM HOpMBI 00YUEHHUS:

HaumenoBanue pa3aeiia ITMCIUIIVIMHBI

113

JIP

CPC

Bcer

2

Paznen 1. AxryansHocTh 1 cyTh nipoGsiembr IMC B
cucTeMax 00eCTIeUeHHsI IBUKCHUSI TI0E3/10B

Paznen 2. Teoperudeckue ocHoBbl DMC:
HopMornienTpruueckasi KOHIIENIUA

Paznen 3. Teopernueckne ocHoBsl DMC: MaTeMaTHUECKHE
MOJIEITH

31

33

Pazgen 4. Teopernueckue ocaoBel DMC: BHyTpeHHue
HCTOYHMKH, KaHabl U peuentopsl nomex B COIIL, meTonbl
Y CPEJICTBA UX TIOJIABJICHUS

Paznen 5. OcHOBHBIE METO/IBI TEOPETHUESCKOTO U
9KCTEPUMEHTATLHOTO HCCIIEAOBaHNS 00beKTOB: OCHOBBI
aTMOC(EpPHOTO ANEKTPHIECTBA

Pa3;[eﬂ 6 OcHOBHEIE METOAbI TCOPETUYCCKOTO U
OKCIICPUMCHTAJILHOI'O UCCIICJOBAHU S 00bekTOB: Dusrka u

31

37




XapaKTEePUCTUKH MOJIHUEBBIX MPOLIECCOB.
Paznen 7. OcHoBHBIE METOBI TEOPETUIECKOTO U
IKCIIEPUMEHTAIBHOTO HCCIIeIOBaHHS 00BEKTOB: MexaHn3m
BO3/IEIICTBHSI MOJIHMEBBIX MpoleccoB Ha ycrporictea COIII
Pazpnen 8. Ilpumenenne Gu3nko-MaTeMaTHuecKOro
anmapara Juis pa3pad0oTKu MaTeMaTHYECKHX MOJeIIeH
00beKTOB: MOJIHHEOTBOIBI, X 3P (PEKTHBHOCTH, PACUETHI.
Pa3znen 9. Teopernueckue 0OCHOBBI, METO/IBI U CPEJICTBA
OMC cucrem obecrieueHus ABMKEHUS IT0E310B U
BO3MOHOCTHU HUX ITPAKTUYECKOTO MPUMEHECHHUS .
CpezcTBa 3alIUTHI OT MOIIHBIX HMITYJILCHBIX TOMEX

Paznen 10. Teoperuueckne OCHOBBI, METOBI M CPENICTBA
OMC cuctem obecriedeHns ABIKEHUS TT0E3/I0B U
BO3MOKHOCTH HX MPAKTHICCKOTO MPUMCHCHUSI: 3a3eMIICHHUS
Paznen 11. Teopernueckue ocHOBbI 1 cpeactBa DIMC

33 | cucrem obecrieueHns IBMKEHHS OE310B: 0COOEHHOCTH 2 4 31 37
OMC B 061aCTH paguOCBSI3U

Paznen 12. Teopernueckue ocHOBBI 1 cpeactBa DMC
cucrteMm obecniedeHus IBmKeHus moe3noB: IMC perbCoBBIX
nemnen

Paznen 13 Teoperudeckue ocHOBBI 1 cpencTBa DMC
cucTeM obecrieueHus ABKeHus noe3noB: IMC TaroBoro
AIIEKTPOCHAOKEHHS C YCTPOHCTBAMHU aBTOMATHKH,
TEJIEMEXaHUKH U CBSI3U

Pazgen 14. Teoperuueckue ocHOBbI brioOMC
(9JIeKTpOMAarHUTHAsE COBMECTHMOCTD Y€JIOBEKA C 2 31 33
AIIEKTPOYCTAHOBKAMH)

Paznen 15. Teoperndeckue 0OCHOBBI, METO/IBI M CPEIICTBA
OMC cuctem obecriedeHns ABIKEHUS T0€3/I0B U
BO3MOKHOCTH MX MPAKTHYECKOTO IPUMEHEHHS:
MesxayHapogHoe coTpyaaudecTBo B obsactu OMC.

HUroro 8 8 124 140

Kontpoas | 4

Bcero (o6mias TpyaoeMKocTs, yac.) | 144

6. OneHouHble MaTepHuaJbl 1JI MIPOBECACHUS TCKYIIET0 KOHTPOJIA YCII€EBAEMOCTH U
l'[p()ME)KyTO‘lHOﬁ aTTeCTalluu oﬁyqamumxcn Mo JUCHMIIJIMHE

OneHoyHble MaTepuanbl M0 JUCHUIUIMHE SBISETCS HEOThEMJIEMOW 4YacThio paboueit
IIPOrpaMMbl U TPEACTABICHBl OTIEIbHBIM JOKYMEHTOM, DPACCMOTPEHHBIM Ha 3acelaHuu
Kadeapsl U yTBEPKIEHHBIM 3aBe1yIOLINM Kadeapoil.

7. MeToauveckne yKazaHus 1 00yYAHOIIUXCS 10 OCBOCHHIO JUCIUIJIMHBI

[Topsiiok n3ydeHus TUCIUIIIIUHBI CIEAYFOITUN:

1.  OcBoeHue pa3aenoB AUCIHUILUIMHBI MPOU3BOJUTCS B TOPSAIKE, MPUBEACHHOM B
paznene 5 «CoxaepxaHue W CTPYKTypa IUCHHUIUIMHBD. OOydaromuiics MOKEH OCBOUTH BCE
pa3zenbl JUCIUILUIMHBI, UCTIOIb3YsI METOINYECKHUE MaTepHallbl AUCIMILTUHBIL, a TaKke ydeOHO-
METOMYECKOe 00ecTieueHe, MPUBEICHHOE B pa3fene 8§ pabodeil mporpaMmel.

2. Jna ¢opMupoBaHHS KOMIETCHIMA OOydYalomUics JIOJDKEH TMPEeACTaBUTh
BBITIOJITHCHHBIC 3aJaHMs, HEOOXOAMMBIE NJIsi OIEHKH 3HAHWM, YMEHHM, HABBIKOB U (MJIM) OTBITA
JeATEIbHOCTH, MTPEAYCMOTPEHHbIE TEKYIIUM KOHTPOJEM YCHEBAEMOCTH (CM. OLIEHOYHbIE
MaTepuaibl MO JUCIHUILIUHE).

3. Ilo uToram Tekymiero KOHTPOJS YCIIEBAEMOCTH IO TUCIUILIMHE, 00yJaroIunics
JIOJIKEH MPOUTH MPOMEKYTOUHYIO aTTECTAINIO (CM. OLIEHOYHbIE MaTepUalbl IO JUCIUILTUHE).



8. Onucanne MaTepuaJIbHO-TEXHUYECKOT0 U Y4eOHO-MeTOAMYEeCKOro o0ecneyeHusl,
He00X0UMOro /ISl pean3alun 00pa3oBaTebHOI NPOrpaMMbl 0 TUCHHUILINHE

8.1. TlomemeHus nMpeaCTaBIsAIOT cOO0M yUeOHbBIE ayTUTOPHH JIJIsI TPOBEACHUS
y4eOHBIX 3aHATHIA, IPEAYCMOTPEHHBIX MPOrpaMMOii OakagaBpuaTa/crenuaaIuTera/
MarucTparypbl, yKOMIUIEKTOBAHHbIE CIIEIIMATU3UPOBAHHOMN YueOHOM MeOeIblo 1 OCHAIlIEHHBIE
000pyIOBaHUEM U TEXHUYECKUMH CPEIICTBAMH O0yUEHHSI, CITY>KAIIMMU JJIS TIPE/ICTABICHUS
yueOHoI nH(popMalruu OOIBIION ayAUTOPUH: HACTEHHBIM SKPAaHOM (CTAllHOHAPHBIM HIIN
MIEPEHOCHBIM), MAPKEPHOM JIOCKOM U (MJIK) MEIOBOU TOCKOH, MYJIbTUMETUNHBIM ITPOCKTOPOM
(cTamMOHAPHBIM WIIH IEPEHOCHBIM).

Bce momemenus, nCnoiabp3yeMbie A7 IPOBEACHNUS YUEOHBIX 3aHATHI U
CaMOCTOSITENIbHOM pabOThI, COOTBETCTBYIOT JIEHCTBYIOIIUM CAHUTAPHBIM U MPOTUBOIIOKAPHBIM
HOpMaM U TpaBUIIaM.

Jl11a mpoBeieHus J1abopaTOPHBIX pabOT UCHoNb3yeTcs Taboparopust «MoaenupoBaHue
TEXHHUUYECKHX CUCTEM» Kadeapbl, 000py10BaHHAs CICAYIOUMMHU PpHOOopaMu/crienuaibHONR
TEXHHUKOW/YCTaHOBKaMH HCIIOJIb3yEMbIMH B Y4eOHOM IpoI1iecce:

— CpeICTBAa 3alIUTHI Pa3IMYHBIX TUIOB (pa3psAHUKH, BAPUCTOPHI, KIOYEBOE 3AIUTHOE
YCTPOMCTBO, MIIABKHE NMPEAOXPAHUTENN) B YIOOHOM ISl U3yYEHUS BUJIE,

— TIporpaMMHO-alNapaTHBIE CpPEICTBAa Ha 0a3e NEepCOHANBHBIX KOMIBIOTEPOB IS
IPOBE/ICHUE BBIUMCIUTEILHBIX SKCIEPUMEHTOB MpH pemeHnH 3amad obOecreuenuss OMC ¢
UCIIOJIb30BAHUEM  BEPOSTHOCTHBIX ~ MOJIENEH, i BBIMOJIHEHHUS  AKCIIEPHUMEHTAIbHBIX
HCCJIEJOBAaHUM CBOMCTB MO/JieNel, HEOOXOUMBIX JIJIsl IPUHATUS IPAKTUUECKUX PELICHUH;

— CpencTBa 3a3€MIICHUS MOAYIbHO-CTEPKHEBOW KOHCTPYKIIMH B YJOOHOM JIJISl U3YUEHUS
BUJIE;

— o0pa3usl kabene ChIly ¢ xopormio HabI01aeMbIMU TETUIOBBIMU CIIEaMH HUCTIBITAHUI
Ha HUX TIPENeNBbHOTO YPOBHS JDKOYyJeBa HMHTETpajia C IENbI0 ONpEIeiCHUss HOpMaThUBa s
BbIOOpa MOJTHHE3aIUTHBIX CpPEACTB; 00pa3ibl ruIpooON3UPOBAHHBIX u
HeruipopoOU3upOBaHHBIX Kabesel, Ha KOTOPHIX YAOOHO H3ydaTh MEXaHU3Mbl MPo0Os HX
U30JISLUH;

— DIIEKTPOMArHUTHOE pelie KaK UCTOYHUK MAaveK MOMEX IPH €ro KOMMYTAIUH.

[TomemieHus A1 caMOCTOSATENILHON pabOThl 00YYarOMIUXCsl OCHALIEHbI KOMIIBIOTEPHOM
TEXHUKOM ¢ BO3MOXHOCTBIO MOJIKIIIOUYEHNUs K ceTu «HTepHeT» u obecrieyeHneM J10CTymna B
AIIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

8.2.  VYHuBepcuTeT oOecredeH He0OX0IMMbIM KOMITJIEKTOM JIMIIEH3HOHHOTO U
CBOOOJHO PACIPOCTPaHIEMOI0 IPOrPaMMHOT0 O0ECTieueH s, B TOM YHCIIE OT€YECTBEHHOTO
POM3BOJICTBA:

— Microsoft Office;

— OmnepannonHas cuctema Windows;

— AmnrtuBupyc Kacnepcknii;

— IIporpammuas cuctema ajsi oOHapy>KE€HHsI TEKCTOBBIX 3aMMCTBOBAaHUI B y4eOHBIX U

HaY4HbIX paboTax «AHTUIIAaruaT.BY3».

8.3.  OOyuaronmmcs obecriedeH M0CTyI (YAaIeHHBIH JOCTYIT) K COBPEMEHHBIM
npodeccuoHaIbHBIM 0a3aM TaHHBIX:

— DneKTpoHHO-OMOIMoTeuHass cuctemMa wu3gaTenbeTBa  «JlaHby. [DIeKTpOHHBIN
pecypc]. — URL: https://e.lanbook.com/ — Peskum mocTyma: 1uist aBTOPH3. MMOJIb30BaTENCH;

- DnekTpoHHO-0MOIMOoTeuHast cuctemMa ibooks.ru («AibOyke»). — URL: https:/
ibooks.ru / — Pexum gocTyma: s aBTOpHU3. TOJIb30BaTEIIEH;

- DnektponHas 6ubanoreka FOPAWT. — URL: https://urait.ru/— Pexum moctyma:
JUUISL aBTOPHU3. TIOJIB30BATEIIEH;

- Eaunoe okHO Jnoctyma K oOpa3oBaTelbHBIM — pecypcaM - Karajor
00pa3oBaTeNbHBIX HHTEPHET-PECYPCOB M MOTHOTEKCTOBOM AJICKTPOHHOU y4eOHO-METOINUECKON


https://e.lanbook.com/
https://e.lanbook.com/
https://e.lanbook.com/

oubmmoreke Ui obuiero u npogeccuonansHoro oopaszosanusi». — URL: http://window.edu.ru/
— Pexum nocryna: cBOOOTHBII.

- Crnosapu u suimkionenun. — URL: http://academic.ru/ — Pexum pocryna:
CBOOOIHBII.

— Hayunas anekrponnast 6udimoteka "KubepJlennnka" - 310 HaydHast JJIEKTPOHHAS
O0ubnmoTeka, MOCTpOEHHAs Ha mapagurmMe OTKpbIToi Hayku (Open Science), OCHOBHBIMHU
3aJjauaMy KOTOPOM SIBIISIETCS MOMYJIspU3alusl HAyKd U HAYYHOM JeATeIbHOCTH, OOIIECTBEHHBIH
KOHTPOJIb KauyecTBa HAYYHBIX MyOJIMKAlWH, pa3BUTHE MEXKIUCHUIUIMHAPHBIX HCCIEIOBAHHIA,
COBPEMEHHOT0 MHCTUTYTA Hay4YHOU pelleH3UH U MOBBIIICHHE [IUTUPYEMOCTH POCCUICKON HAyKH.
— URL: http://cyberleninka.ru/ — Pexxum moctyrma: cBOOOIHBIIA.

8.4. OOyuaromumcsi obecrieueH A0CTyN (YIaJICHHBIA JOCTYI) K HWH()OPMAIMOHHBIM
CHPAaBOYHBIM CHCTEMAM:

— Hamumonaneubit  OtkpeiThiii  YHuBepcuter  "MHTYUT". becrninatHoe
obpasoBanue. [DnektponHblii pecypc]. — URL: https://intuit.ru/ — Pexum pgocryma:
CBOOO/THBI.

8.5. IlepeueHb neyaTHBIX U ANEKTPOHHBIX U3/IaHUHN, UCIIOIB3yEMbIX B
00pa30BaTeNbHOM IpOLIECCe:

— IllamanoB, B.M. DnexTpoMarHUTHasT COBMECTUMOCTb CHUCTEM >KEIE3HOJOPOKHOU
ABTOMATHUKHU U TEJIEMEXaHHUKU. [DNEeKTPOHHBINA pecypc]: YueOHble MOcoOus — DIEKTPOH. JaH.
— M.: YMII XKAT, 2013. — 244 c. — Pexum nocryma: http://e.lanbook.com/book/59145.

— T. Yunnesamc, K. Apmctponr [nep. ¢ anri. : Kapmames B. C., Keuunes JI. H., CapsuioB
B. H.]. OMC nns cucrem u ycraHoBok. M. : WMJI Texuonoruum, 2004. [DneKTpOoHHBIN
pecypc]:Monorpadpus—DIneKTpoH. JaH.-Pexum JIOCTYyTIA:
https://consense.com.ua/ru/lib/showbook/ems_for_systems

— TI'OCT 30372-2017 (IEC 60050-161:1990) «CoBMECTUMOCTh TEXHUYECKUX CPEJICTB
AJIEKTPOMAarHuTHasl. TepMuHbI " OTIPENEIICHUS »— URL:
https://docs.cntd.ru/document/1200157882- Pexxum goctyma: CBOOOIHBIN;

— T'OCT P 50656-94 «CoBMECTUMOCTb TEXHUYECKHX CPEICTB JJIEKTPOMArHUTHAs.
YCTONYMBOCTh TEXHHUYECKUX CPEJACTB JKEJIE3HOJOPOKHOM aBTOMATHKM M TelEeMEXaHUKH K
KOHIYKTHBHBIM JJIGKTPOMArHUTHBIM ITOMEXaM U 3JEKTPOCTATHUECKUM paspsaaM. TexHHUecKu
TpeboBaHus U MeTomsl ucmbiTanuity - URL: https://docs.cntd.ru/document/1200028920-Pesxum
JIOCTYTIa: CBOOO/THBIN;

— T'OCT IEC/TS 61000-1-2-2015 «OnexkrpomaruutHas coBmectumocTs (OMC). Yacth
1-2. OO6mwme mnonoxeHus. MeToqoJorust AOCTHXKEHHsS (YHKIHOHAIBHOM O€30MacHOCTH
DIIEKTPUYECKMX W DJIEKTPOHHBIX  CHCTEM, BKJIIOYass 00OpydOBaHWE, B  OTHONICHHU
anekTpoMarHuTHbIX moMex»- URL: https://docs.cntd.ru/document/1200124129-Pesxum poctymna:
CBOOOTHEII;

— TP TC 020/2011 «TexHuueckuil perasaMeHT TaMOKEHHOT'O CO03a. DJIeKTPOMarHUTHAs
COBMECTHMOCTb TEXHUYECKUX CpeACTB»- URL: https://
https://docs.cntd.ru/document/902320551-Pesxum gocTyma: cBOOOIHBIN;

— Kocrpomnuos A.M., Koctpomunos A.A. MccinenoBanue BIMSHMS AMCIIEPCHOHHBIX
CBOWCTB 3alUTHBIX CPEJICTB Ha OOecleYeHHe MOJHHE3aIUThl YCTPOHCTB KEIe3HOIOPOKHOM
AaBTOMATHUKH, TEIEMEXaHUKHU U CBS3M // Meroanyeckue yka3aHus K JaOOpaTOpHBIM paboTam u
npakTuaeckum 3austusm. — CI16.: ®I'BOY BIIO IIT'VIIC, 2015, 16 c.

8.6. Ilepedensn pecypcoB HH(POPMAIIMOHHO-TEICKOMMYHUKAIIMOHHOW CETH
«MHTEpHET», HCIIONIB3YEMbIX B 00pa3oBaTeIbHOM IpoIiecce:

- JInuneiit xkabuner DOUOC [OnextponHbli pecypc]. — URL: my.pgups.ru —
Pexum noctyna: st aBTOpU3. MOJIb30BaTENEiH;

— DnexTpoHHas WH(GOPMAIIMOHHO-00pa3zoBaTeibHas cpena. [DIeKTpOHHBIA pecypc]. —
URL: https://sdo.pgups.ru — Pexxum octyma: ajis aBTOPU3. MOJIb30BATEIICH;

— CunpaBoynas MpaBoBast cucrema «KoncynbsrantlImrocy» -

URL: https://www.consultant.ru/ — Pexxum moctyma: cBOOOIHBIN;



http://e.lanbook.com/book/59145
https://docs.cntd.ru/document/1200157882-
https://sdo.pgups.ru/
https://sdo.pgups.ru/

- ONeKTpOHHBIH (OHJI MPAaBOBOM M HOPMATHBHO-TEXHHUYECKOW IOKYMEHTAIMH —
URL.: http://docs.cntd.ru/ — Peskum moctyma: cBOOOIHBIN.

Pazpabotunk paboueld mporpaMmsl,
TOTEHT Kadenpsl « DIEKTPUUIECKAsT CBA3hY O.I'. EBnoxumoBa

23 nexabps 2024r.
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