MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
PegepajibHOE TOCYIAPCTBEHHOE OI0IKETHOE 00pa3oBaTe/IbHOE YUpeKIeHue

BbICIIET0 00Pa30BaAHUA
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YpoBeHnb 00pa3oBaHusi: BiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yueHusi: 3aouHas

Pabouass nporpaMma QM CHUILIHHBI
OCHOBBI KOHCTPYUPOBAHMUSA YCTPOUCTB UHTEPHETA BEILIIEU

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Oo0s13aTeLHas

Ne IMCHUNJIMHBI 10 YYeOHOMY
IJIaHy:

b1.0.03.07

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

8 cemecTp - 5;

Yacos (Bcero) no yueoHomy
IJIAHY:

180 yacoB

Jexknun

8 cemecTp - 8 yacos;

HpaKTuquKne 3aHATHA

8 cemecTp - 8 yacos;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

Kouncynbranuu

8 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

8 cemecTp - 160,2 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

8 cemecTp - 1,5 yaca;

BKJIIOYAS:
TecTtupoBaHue
KontpoabHas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

8 cemectp - 0,3 yaca;
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1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Leab ocBoeHusi AMCUMIUIMHBI. (OPMUPOBAHUE TEOPETUYECKUX M MPAKTUYECKHX HABBIKOB I10
pa3paboTKe CUCTEM YCTPOICTB ¢ MPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHIA TPOTrPAMMHUPOBAHHSL. .

33[{3‘11/1 AUCHHUITIMHbI

- U3y4eHHe MPUHLIMIIOB (HOPMUPOBAHHS KOHCTPYKIUHN 1O YCIOBHUSAM SKCIUTYaTalluy, a TaKKe
npoueaypsl BbIOOpa BapHaHTOB MPU KOHCTPYUPOBAHUU;

- IpUOOpETEeHNE HABBIKOB Pa3pabOTKN KOHCTPYKIIUU U CUCTEMBI JIEKTPOIUTAHUS alapaTHIX
3JIEMEHTOB YCTPONCTB C YYETOM YCIIOBHM SKCILTyaTalluu U TPeOOBaHMI FIEKTPOMArHUTHOM

coBmectumoctu (OMCO);

- OCBOEHHE KOMITBIOTEPHBIX TEXHOJIOTHH 1151 pa3pab0TKU KOHCTPYKTOPCKOHN J10-KyMEHTAINH B
cootBercTBUH ¢ TpeboBanusmu ECK/I.

dopmupyembie y 00y4aronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUIUIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Koa n HaumMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINH

3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus

OIIK-4 CnocobeH
MMOHUMATh TTPUHITUTIBI
paboThl COBPEMEHHBIX
nH(}OpMaITMOHHBIX
TEXHOJIOTHH B
HCIIOJIL30BATh UX I
pelieHus 3aaa4y
npodecCHOHATbHON
JIeITeIIbHOCTH

N-3onk-4 PazpabateiBact
MIPOCKTHYIO U
KOHCTPYKTOPCKYIO
JOKYMEHTAIUIO B
COOTBETCTBHUH C
HOPMAaTHUBHBIMU
TpeOOBaHUSMU

3HaTh:

- IPOLEAYPHI BBIOOPA BAPUAHTOB MPHU
KOHCTPYHPOBaHUU; (OPMATH3OBAHHYIO
MMOCTaHOBKY 3aJ]a4H BHIOOPA U MPUHATHS
pelIeHU.

YMETh:

- KOHCTPYMPOBATh ANMapaTHHIE JJIEMEHTHI
PaZMoORIIEKTPOHHOM amnmnapaTypsl ¢ y4ETOM
3aJJaHHBIX TPEOOBAHMIA MO YCIOBUAM
JKCILTyaTalluu U 3JIEKTPOMarHUTHOU
COBMECTHMOCTH.

OIIK-4 CnocobeH
MOHUMATb TTPUHIIUITBI
paboThl COBPEMEHHBIX
UH(GOPMaIMOHHBIX
TEXHOJIOTHH B
WCIIOJIb30BATh MX JIJIS
pelieHus 3aaa4y
npodeccuoHaNbHOM
eI TeIIbHOCTH

WU 1-4onk-4 Ilpumensier
COBpPEMEHHBIE TPOTPAMMHBIE
CpEACTBA JIJIs MOJATOTOBKH
IIPOEKTHOU U KOHCTPYKTOPCKO-
TEXHOJIOTHICCKOM
JIOKyMEHTauu

3HATh:
- IPUHIUIBI GOPMUPOBAHUS KOHCTPYKLIUN
10 YCJIOBUSAM JKCILTyaTallUu.

OIIK-5 Cnocoben
pa3pabaThIBaTh aITOPUTMBI
U KOMITBIOTEPHBIC
ImporpaMMmal, IMPUTroJAHLIC
JUTSL IPAKTUYECKOTO
IMPUMCHCHUA

NJI-1onk-5 3HaeT aaropuTMBbI
PacueToB, MPHUTOAHBIE TS
HPaKTUYIECKOTO MPUMEHEHUSI

YMETB:
- pa3pabaThiBaTh KOHCTPYKLUU U CUCTEMBI

AIIEKTPONUTAHHUS alllIapATHBIX AJIIEMEHTOB
pasivodIIEKTPOHHOM anmapaTypsl.

OIIK-5 Cnocoben
pa3pabaThIBaTh aITOPUTMBI
U KOMITBIOTEPHBIC
ImporpaMMmal, IMPpUIroJJHbIC
JUTSL IPAKTUYECKOTO
IMPUMCHCHUA

N-2o0mk-5 Y™MeeT
pa3zpabaThIBaTh
KOMIIBIOTEPHBIE TIPOTPAMMBI
JUTSL paCUeTOB IPH PEIICHUN
NPaKTUYCCKHX 3a/1a4

YMETB:
- pa3pabaThIBaTh TEXHOJOTHUECKYIO

JIOKYMEHTAIUIO JUIsl MOHTa)ka U COOpKH
anmapaTHbIX 3J€MEHTOB
parno3IEKTPOHHON anmnaparypsl.




2. MECTO JJUCHUAILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JucuumnimHa OTHOCHUTCS K OCHOBHOW mpodecCHOHaIbHOM 00pa3oBaTeNpHOM IMporpaMme
becnipoBognbie TexHomorun U uHTepHET Beuel (nanee — OIIOIN), nanpasnenust noaroroBku 11.03.01
Pagnorexnuka, ypoBeHb 00pa3oBaHUs: BeIcLIee 0Opa3oBaHue - OakalaBpHar.

bazupyetcst Ha ypoBHE cpesiHero o01ero oopa3oBaHus.

Pe3ynbraTel 00yueHus, MOTydeHHBIE IPH OCBOCHUH JUCLUILIMHBL, HEOOXOAUMBI IIPH BHIITOJTHEHUH
BBIITYCKHON KBaTM(PHUKAIMOHHON pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Tepmunb! 1 21.8 8 1.2 - 1.2 - 0.2 - 0.2 - 19.0 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
OIPEJEIICHUS. IToBTOpenue maTepuana mno pasaeny "TepMUHBI
CuCTeMHBIH TOAX0 u onpenenenusi. CUCTEMHBIH NOAX0A MPU
MPY [TPOEKTUPOBAHUH MPOEKTUPOBAHUU KOHCTPYKIHI anmapaTHbIX
KOHCTPYKIUH 3JIEMEHTOB."
annapaTHbIX H3yuenue mamepuanoe 1umepamypHbix
3JIEMEHTOB. UCIOYHUKOG:
1.1 Beenenne. TepmuHb 1 10.9 0.6 - 0.6 - 0.1 - 0.1 - 9.5 - [1], cTp. 5-10
OTIPEIEIICHHS.
1.2 CucTeMHBIN MOIXO 10.9 0.6 - 0.6 - 0.1 - 0.1 - 9.5 -
IPH ITPOEKTUPOBAHUH
KOHCTPYKLHH
anmnapaTHBIX
3JIEMEHTOB.
2 OcHoBHBIE IPOOTEeMbl M | 22.6 14 - 14 - 0.3 - 0.3 - 19.2 - Ilodz0mogKa K meKyuiemy KOHmMpoiio:
3aa4uu IToBTOpEHNe MaTepuaa no paszaeity
KOHCTPYUPOBAHUS U "OCHOBHBIE TPOOIEMBI U 321241
TEXHOJIOTUH KOHCTPYHUPOBAHUSI U TEXHOJIOTHUH alapaTHbIX
arnmnapaTHbIX anemeHToB. Knaccudukarius no ycroBusm
3JIEMEHTOB. sKcIuTyartauu. GUiabTpanus BHyTPUCHCTEMHBIX
Knaccudukanus no nomex. Obecnieaenne IMC B KOHCTPYKILIUSX
YCIIOBUSAM anmaparypsbl."
9KCIITyaTalyy.
OuibTpanus
BHYTPUCHCTEMHBIX

nomex. Obecrnieuenue
OMC B KOHCTPYKITHSIX
anmaparypsl.




2.1

OcHOBHBIE IPOOJIEMBI U
3aJa4un
KOHCTPYUPOBAHUS U
TEXHOJIOTUH
anmapaTHeIX
9JIEMEHTOB.
Knaccudukanus mo
YCIIOBHAM
9KCILTyaTAIHH.

11.3

0.7

0.7

0.2

0.1

9.6

2.2

QunbTpanus
BHYTPUCHCTEMHBIX
nomex. ObecnieueHue
OMC B KOHCTPYKITHSIX
anmaparypsl.

11.3

0.7

0.7

0.1

0.2

9.6

OCHOBBI TEXHOJIOTHHU
MIPOU3BOJICTBA
MMEYaTHBIX IIAT.
IIpoextupoBanue u
MIPOCTPAaHCTBEHHOE
MOJICITUPOBaHHUE
OJIHOCJIOHHBIX U
MHOTOCJIOMHBIX
MMEYATHBIX IJIAT

22.2

1.2

1.2

0.3

0.3

19.2

3.1

OCHOBBI TEXHOJIOTHHU
TIPOU3BOJICTBA
MMEYATHBIX IIAT.
IIpoextupoBanue u
MIPOCTPAHCTBEHHOE
MOJIETTUPOBAHUE
OJIHOCJIOHHBIX U
MHOTOCJIOMHBIX
MeYaTHBIX IIaT.

11.0

0.6

0.6

0.1

0.1

9.6

3.2

PazpaboTka neyaTHbIX
TIaT JJ1s
Ppanuo31eKTPOHHOM
annapaTypsl ¢
IPUMEHEHUEM
COBPEMEHHBIX ITAaKETOB
IIPOTpaMM CKBO3HOTO

11.2

0.6

0.6

0.2

0.2

9.6

Iloozomoska K mekywiemy KOHMpPOJI0:
IToBTOpenne maTepuana mno paszaeny "OCHOBBI
TEXHOJIOTHUH MPOU3BO/ICTBA MEYATHBIX IUIAT.
[IpoekTHpoBaHUE U MPOCTPAHCTBEHHOE
MOJICIMPOBAHIE OTHOCIIOHHBIX 1
MHOT'OCJIOMHBIX IIEYaTHEIX I1aT"
H3yuenue mamepuanoe 1umepamypHslx
UCMOYUHUKOG:

[4], cTp. 154-242

[5], ctp. 262-274




MPOCKTUPOBAHUA.

DnexTponuTaHue
annapaTHbIX 3JIEMEHTOB
Paavo’IIEKTPOHHOI
anmaparypsl

33.2

1.8

1.8

0.5

0.3

28.8

41

OnexTponuTaHue
annapaTHbHIX 3JIEMEHTOB
PaavolIEKTPOHHOM
anmaparypsl

11.0

0.6

0.6

0.1

0.1

9.6

4.2

XHUMHUYeCcKHue
HCTOYHHUKH
AIEKTPOIUTAHUSI.

111

0.6

0.6

0.2

0.1

9.6

4.3

KonTpons npoueccon
3apsaa/paspsaa
AKKyMYJISITOPOB.

IIpumenenue
rajabBaHUYECKOU
pa3BsI3KH,
CYMEPKOHICHCATOPOB U
COJIHEYHBIX MaHEJEH.

111

0.6

0.6

0.2

0.1

9.6

Iloozomoeka K mekywiemy KOHMpPOJio:
[ToBTOpEHUEe MaTepuaa mo pasaeny
"DNIeKTpONUTAHUE aNMapaTHBIX SJIEMEHTOB
paano3JIeKTPOHHON ammaparypsr”
H3yuenue mamepuanos 1umepamypHulx
UCMOUHUKOB:

[3], ctp. 111-154

Bimsune
KOHCTPYKTUBHBIX U
TEXHOJIOTHYECKUX
(dakTopoB Ha
obecrieueHue
HAaJIE)KHOCTH B
Pa3INYHBIX YCIOBHUIX
IKCIUTyaTaI[iH.
Cosnmanue
JIOKYMCHTAIHH

44.0

2.4

24

0.5

0.4

38.3

5.1

IIpoextupoBanue
TEIJIOBBIX PEXKUMOB
anmapaTHbIX
3JIEMEHTOB.

111

0.6

0.6

0.2

0.1

9.6

5.2

3amura anmnapaTypsl OT
MEXaHUYECKHUX
BO3JICHCTBUI.

11.0

0.6

0.6

0.1

0.1

9.6

5.3

Biusune
KOHCTPYKTUBHBIX U

11.0

0.6

0.6

0.1

0.1

9.6

Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
[ToBTOpenue marepuaina no pasaeny "BiusHue
KOHCTPYKTHUBHBIX M TEXHOJIOTHYECKNX
(haxTOpoB Ha oOecreyeHNe HAAEKHOCTH B
Pa3IMYHBIX YCIOBHSX AKCILTyaTaun"
H3yuenue mamepuanog 1umepamypHbix
UCIMOYHUKOG:

[2], cTp. 42-78




TEXHOJIOTUIECKUX
(axTopoB Ha
obecrieyeHue
HaJeKHOCTH B

Pa3IUYHbIX YCIOBUIX

OKCILTyaTalnuu
5.4 Co3nanne 10.9 0.6 - 0.6 - 0.1 - 0.1 - 9.5 -
JIOKyMEHTaluu
OK3aMeH 36.2 - - - - 0.2 - - 0.3 - 35.7
Bcero 3a cemectp 180.0 8.0 - 8.0 - 2.0 - 15 0.3 1245 35.7
Hroro 3a cemecTp 180.0 8.0 - 8.0 2.0 15 0.3 160.2

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanpHble KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padoram; ['K- rpynmoBsie KOHCYIbTallMK TIO pa3ienaM
mucuuiuinHel; CP — camocrostenbHas padora crynenTa; UKP — unas konraktHas padora; TK — Texymmii koHTposb; [TA — npomexxyrounas

arrecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Tepmunot u onpedenenus. Cucmemuslii 100X00 NPU NPOEKMUPOBAHUU KOHCIMDYKYULL
annapamubix 2J1eMeHmo8.

1.1. Benenue. TepMuHbI U ONpeEIICHUS.
Onpenenenue kubep-(pu3ndeckol cucTteMmsl, mpumMepbl.. OmnpeneleHne MHTEpPHETa Belled U
IIPOMBIIIJIEHHOIO UHTEpHETA Bellel.. OCHOBHbIE TEPMUHBI U OIIPEIEIECHHUSL.

1.2. CucteMHBIN NOAXO IPU TPOCKTUPOBAHUU KOHCTPYKIIMM armapaTHbIX 3JIEMEHTOB.

CucreMHBIN OIX0/ MTPU IPOEKTUPOBAHUM KOHCTPYKIMI alllapaTHbIX 3JeMEHTOB.. [IpuHIuIIbI
dbopMUpOBaHUS KOHCTPYKUMH U KiIacCH(PHUKAIUs anmapaTypbl IO YCIOBHUSIM SKCIUTyaTallUu..
OYHKIMOHATBHO-Y3/I0BOH, (YHKIMOHATIHHO-MOAYJIbHBIM NPUHIUNBI  JeneHus.. llpouenypsl
BbIOOpa BapHaHTOB IpPH KOHCTpyHpoBaHHH.. DopManu30BaHHAs I[OCTAaHOBKA 3aJayd BbIOOpa U
OpUHATHS  pemieHuil.. @opmanu3oBaHHAs TIOCTAHOBKA 3aJauyd IPOEKTHOrO BbIOOpa TpHU
KOHCTPYMPOBAaHUHM  alMapaTHBIX  JJIEMEHTOB.. MHOTOKpUTEpUaIbHBIA  BBHIOOP  BapHUaHTOB
KOMIIOHEHTOB KOHCTPYKLH.. MO1esi TaHHBIX..

2. OcroegHble npobaembl U 3a0a4u KOHCIMPYUPOBAHUA U MEXHOJI02UU ARNADAMHBIX 2J1eMEHMO8.
Knaccuduxauus no yenosusam saxkcnayvamayuy. Puismpayus 6HYMPUCUCTIEMHBIX HOMEX.
Obecneuernue IMC 6 KOHCIMPYKUUAX ANNAPAMypbl.

2.1. OcHoOBHBIE ITPOOJIEMBI U 33/1a4U KOHCTPYUPOBAHMS U TEXHOJIOTHH allapaTHbIX 3JIEMEHTOB.
Knaccugukaius no ycioBusM 3KCIUTyaTaluy.

OcHoBHbIE TPOOJEMBl U 33Ja4d KOHCTPYMPOBAaHHS U TEXHOJIOTMM alIapaTHBIX 3JIEMEHTOB.
OO0ume cBegeHUsT 00 3JIEKTPOMArHUTHBIX NOMexax.. B3auMHOe BiIMSHUE MCTOYHUKA HUTAHUS U
npeoOpaszoBares..

2.2. @unpTpanus BHyTpucHucTeMHbIX tomex. Obecrneuenne OMC B KOHCTPYKIMAX anaparypsl.

3amuTa OT 3JEKTPOMArHUTHBIX MOMeX (KJacCHU(pUKalus CHOCOOOB 3alUTHI).. YMEHBIICHHE
Napa3sUTHBIX €MKOCTEH MECTHBIM JKPAaHUPOBAHUEM.. Y MEHBIICHHE Napa3sUTHBIX MHIYKTHUBHOCTEN
palMOHATIBHBIM MOHTA)XOM COEIMHUTEIbHBIX TPOBOJAHUKOB.. MOHTaX MPOBOJHUKOB 3a3€MJICHUS U
nuTaHus.. MOHTaX MPOBOJHUKOB MUTaHUS MOTpeOUTENeH pa3HbIX TUIOB.. MOHTaX NMPOBOJAHUKOB
NUTaHUS JUIsl OOJIBIIOrO YKciIa OJHOTHUIHBIX MOTpeduTeneil.. MoHTax MpOBOJHUKOB pa3HECEHHBIX
nenei.. MoHTax MPOBOJHUKOB MEX 1y HIKadaMu (CTOHKaMH) 3JIEKTPOHHOMN anmnaparypsl..

3. Ocrosbl mexnHono2uu npous’eodcmea nevyamHslx niaam. HpoekmupoeaHue u
npocmpaHCcme€eHHoe MO@@]ZMDOGCIHH@ 0O0HOCHOURBIX U MHO20C/IOUHBIX NEYAMHbIX NIAm

3.1. OcHOBBI TEXHOJOTMH NMPOU3BO/ICTBA NIEUaTHBIX IU1atT. [IpoexkTupoBanue u
IIPOCTPAHCTBEHHOE MOJCIIMPOBAHNE OJHOCIONHBIX U MHOTOCJIOMHBIX I1€YaTHBIX I1JI1aT.

TexHOJIOTHusT U3rOTOBJIEHUS NEYaTHBIX IUIaT.. Buapl medatHeIx miar.. MeToJbl M3roTOBIECHUS
[EYaTHBIX ILIAT..

3.2. PazpaboTka rmevaTHbIX IJatT AJIs paJHodJIeKTPOHHOH armapaTypsl C MPUMEHEHHUEM
COBPEMEHHBIX ITAaKETOB IPOrpaMM CKBO3HOTO ITPOEKTHUPOBAHUS.

CoBpemMeHHasl 3JEKTPOHHAs 7JieMeHTHas Oa3a.. TexHOJOrMM MOHTa)xa 3JIEMEHTOB, BU/IBI
KOpPIIYyCOB..

4. SﬂekmponumaHue annapaniivlx 31eMeHmoe6 DCIOMOSJZQKWLDOHHOIZ annapamypbvl




4.1. DnexTponuTaHKe annapaTHbIX AEMEHTOB PaAHO3IEKTPOHHON annapaTypsl

Bonpocel snexkTponuTaHus  YCTPOMCTB: pacyeT MOTpeOsiIeMOro TOKa W MOIIHOCTH..
[IpoekTupoBaHue yCTPOMCTB C€ AaBTOHOMHBIM MHUTaHUEM.. VIMIyJIbCHBIE W  JIMHEHHBIC
CTaOUITU3aTOPBI..

4.2. XuMHYECKHE UCTOYHUKHU IEKTPONUTAHUS.
Counessie u mmenounbie 6atapen.. Ni-Cd, Ni-Mh, Li-lon, Li-Pol, Pb akkymysstopsl.. CpaBHeHHE
XapaKTEPUCTHK XUMHICCKUX UCTOYHHKOB ITUTAHUSL. .

4.3. KoHTpoJib mpo1ieccoB 3apsaa/pa3psaaa akkyMyssiTopoB. [IpuMeHeHne raibBaHUIeCKOM
Pa3BsI3KH, CYIIEPKOHIEHCATOPOB U COJIHEUHBIX IMaHEJIEH.

KonTponps mporeccoB 3apsaa U paspsaa akKyMynasTopoB.. [IpuMmeHeHue rajabBaHHYECKON
pa3Bs3Ku MexAy LernsiMu.. Mcronp3oBanne cynepKoHIEHCATOPOB U COJIHEYHBIX MaHeNeH. .

5. Brusnue KOHCMpPYKMUGHbIX U MEXHON02UYeCKUX hakmopos na obecneuenue HadelCHOCmu 8
paziuuHbIx yeaosuax skenayamayuu. Cozoanue 0OKyMenmayuu

5.1. [IpoekTupoBaHKE€ TEIIOBBIX PEKUMOB alllapaTHBIX 3JIEMEHTOB.

VYpaBHeHue sHepreTHueckoro OanaHca.. OCHOBHbIE BHUJABI TEIJIOOOMEHA B KOHCTPYKLUSAX
anmnapaTyphbl: TeIUIONPOBOJHOCTh, KOHBEKIUS, U3TydyeHue.. MoJleTupoBaHue TEIUIOBBIX MPOLIECCOB
C TIOMOIIBIO BJIEKTPUYECKUX Lemnen.. JIMHaMHYeCKHe TEeIUIOBbIE PEXKUMBL.. PacdeT TemnoBbIX
PEKUMOB KOADHUITMEHTHBIM METOIOM..

5.2. 3amuTa annapaTypsl OT MEXaHUYECKUX BO3ICHCTBUM.
AMOpPTH3ATOPBI KaK CPEICTBO 3alUTHI alapaTypbl OT MEXaHUYECKUX BO3JCHCTBUN.. MeTOIbI
3aIUTHI KOHCTPYKIIUI anmapaTypsl OT BUOpAIMK U y1apOB..

5.3. Bousune KOHCTPYKTUBHBIX H TCXHOJIOTUYCCKUX (b&KTOpOB Ha o0ecIIeueHue HaaACKHOCTHU B
PA3JIMYHBIX YCIIOBUAX 3KCILTyaTallun

BausHue BHENIHHX BO3My1.I.[€HPII>i Ha ONIMOKH napaMeTpoB MW HAACKHOCTL allaparypsl I10
MMOCTEIICHHEIM U BHE3aITHBIM OTKa3aM.. CBs3b MCXKAY BHCIIHUMH BO3MYIIAIOIIMMHA q)aKTOpaMI/I )51
HaaACKHOCTBIO paHHOBHCKTpOHHOﬁ aIrmaparyps.l..

5.4. Co3nanue JOKyMEHTAIM!
Bunel noxymeHTanuii Ha YCTPONCTBO SIEKTPOHHON TexHUKH.. Co3gaHHe TOKYMEHTallud B
nakere CAIIP mmeyaTHbIX IUIAT.

3.3. TeMbl IpaAKTHYECKUX 3aHATHI
1. Pa3paboTka nmevyaTHbIX IUIatT Ui paJuodJIEKTPOHHOM anmapaTyphl;
2. DAEeKTpONUTaHHE aNapaTHBIX 3JIEMEHTOB PalMO3JIEKTPOHHON anmnaparypsl;
3. [IpoexTpoBaHME TEIUIOBBIX PEKUMOB aNapaTHbIX JIEMEHTOB;
4. PazpaboTka TOKYMEHTaLUH.

3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPEAYCMOTPEHO
3.5 Koncyabranumn

Ipynnoewie koncyremavuuu no paszoeaam oucyuniunsl (I°'K)
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1. OOcyxneHue marepuaioB mno keiicam pasgena "Tepmunsl u omnpeneneHus. CUCTEMHBIN
MOJXO0/1 PU MPOESKTUPOBAHUM KOHCTPYKIIMI anapaTHbIX AJIE€MEHTOB."

2. OOcyxneHue wmaTepuanoB 1o Kkekdcam pazaena "OCHOBHbIE MPOOJEMBI W 3aJa4u
KOHCTPYHPOBAHUSI M TEXHOJOTUH amapaTHbIX 31eMeHToB. Kiaccudukanus no ycioBusam
sKciryatanuu. DuiupTpauus BHYTpUCHCTEMHBIX mnomex. OOecneuenne OMC B
KOHCTPYKIHUSIX anmnapaTrypsl."

3. OOcyxaeHue MarepwalioB Mo Kkeiicam pazgena "OCHOBBI TEXHOJOTHHU IPOHU3BOJICTBA
nevyaTHeIxX iat. [IpoekTupoBanue U MPOCTPAHCTBEHHOE MOJIEIUPOBAHUE OJHOCIOWHBIX U
MHOT'OCJIOMHBIX MeYaTHBIX Tu1at"

4. OOcyxJIeHne MaTepualioB IO KercaM paszjena "DIIeKTPOIUTAHUE allllapaTHBIX AJIEMEHTOB
PaaMOlIEKTPOHHOM anmnapaTypsl”

5. OOcyxneHue MarepuajoB IO Kelicam pasjaena "BiusHue KOHCTPYKTHBHBIX U
TEXHOJIOTUYECKUX (DaKTOpOB Ha oOecleyeHne HaIeKHOCTH B PA3IUYHBIX YCIOBHUSIX
3KCIUTyaranuu"

3.6 TemaTnka KypcoOBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JTVCIUIUTUHBI (B

OueHoYHOE CPEeICTBO
(TUII ¥ HAUMEHOBAHUE)

3amaHupOBaHHbIE PE3yAbTaThl 00yUYEHUs MO TUCIUIUINHE Konwt
COOTBETCTBUHU C
(B cOOTBETCTBUHU C pazjesioM 1) WHJIUKaTOPOB 1.3.1)
1]/2]3]4]5
3HaTh:
MpoLEeaypbl BbIOOpa BApHAHTOB MPU KOHCTPYUPOBAHUU; TectupoBanue/OcHOBHBIE TPOOIEMBI U 33141
(dhopManr30BaHHYIO ITOCTAHOBKY 3aJ]1a4i BEIOOpA U N-3omk-4 + KOHCTPYUPOBAHUS U TEXHOJIOTHH aIMapaTHBIX
MPUHSTHS pEIICHUN JJIEMEHTOB
MIPUHIIMAITE (POPMUPOBAHUS KOHCTPYKITUH 110 YCIOBUAM VT-4omica + TectupoBanne/KOHCTPYKITUH armapaTHBIX
SKCILTyaTaIluu JJIEMEHTOB
Ymersb:
KOHCTPYHMPOBATH aIlllapaTHbIC JIEMEHTHI KonTpomnpHas padora/Pa3paboTka rme4aTHbIx
pannoaneKEpOHHoﬁ anmnapaTypsl ¢ y4€TOM 3aJJaHHBIX VT-30mc4 + IUIaT JUIS PaUOdJIEKTPOHHOM anmapaTypbl
TpeOOBaHUH 10 YCIOBHSM SKCIUTYaTallMH U
AIEKTPOMArHUTHOM COBMECTUMOCTH
pa3zpabaThiBaTh KOHCTPYKIIMU U CUCTEMBI SJIEKTPOTTUTAHUS KontponbHas pabota/dnekTponutaHue
anmnapaTHBIX JIEMEHTOB PaJUO03JIEKTPOHHON anmnaparypbl N-lonk-s + anmnapaTHBIX JIEMEHTOB Pau03JIEKTPOHHON
anmnaparypsl
pa3pabaThiBaTh TEXHOJIOTUYECKYIO TOKYMEHTAIIUIO JUIS KonTponbnas pabora/Brausaue
MOHTa)ka ¥ COOPKH amnmapaTHBIX YJIEMEHTOB N-2omnks + | KOHCTPYKTHUBHBIX U TEXHOJIOTHYECKUX (PaKTOPOB

Paino3JeKTPOHHOM annapaTypbl
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
8 cemecTtp

Dopma peanuzanuu: KoMneoTepHoe 3a/1aHue
1. BiusiHue KOHCTPYKTHBHBIX U TeXHOJIOrnyeckux (axkropos (Konrponbnas padbora)
2. KoHcrpykuuu anmnapaTHsix 31eMeHToB (TectupoBanue)
3. Pa3zpaboTka neyaTHBIX IUIAT U paino3JIeKTpoHHOM anmnapatypsl (KontponabsHas padora)
4. DnexTponuTaHue alnapaTHbIX JIEMEHTOB paJn03JIeKTPOHHOM annapaTypbl (KoHTpobHas
pabora)

dopma peanuzanuu: [TuceMenHas padbota
1. OcHOBHBIE TIPOOJIEMBI U 33]1a4F KOHCTPYHUPOBAHUS U TEXHOJIOTHHU allIapaTHBIX JJIEMEHTOB
(TectupoBanue)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SBISETCS NPUIOKEHUEM A.

4.2 IIpoMe:XyTOUYHasI aTTECTALUSA 110 AU CHMUILJIMHE

Oxzamen (Cemecmp Ne§)
Onenka omnpezensieTcs MO0 COBOKYIMHOCTH Ppe3yJIbTaTOB TEKYLIEro KOHTPOJIS YCIIEBa€MOCTH B
cootBeTcTBUU C [lonoxeHnem o 0auIbHO-peUTUHTOBOM cucteMe ais ctyaeHToB HUY «MOW»

B numnmnoM BeICTaBIsETCS OICHKA 3a 8 CEMCCTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Kangpipu, 1O. B. OcHOBBI KOHCTpYHUpPOBaHUS, TEXHOJIIOTUN U HAJIEKHOCTH PaTUO3IEKTPOHHBIX
CpeAcTB : yueOHoe mocoOue /It By30B 1o HampasieHusM "Pagunorexnuka", "buotexnuueckue
cucteMmbl u TexHonorun" / 10. B. Kauneipus, B. T'. Kpsutos, @. H. [Tokposckuii ; oour. pexn. FO. B.
Kanneipun ; Ham. uccnen. ya-t "MOHU". — M. : Uza-Bo MOU, 2015. — 312 c. — ISBN 978-5-7046-
1628-3.

http://elib.mpei.ru/elib/view.php?id=7506;

2. Kodanos, 0. H. TeopeTnueckne 0CHOBbI KOHCTPYUPOBAHHUS, TEXHOJIOTMH U HA/IEKHOCTU
PaMO3IEKTPOHHBIX CPEJICTB : YUEOHMK JUIsSl BY30B M0 crieranbHocTsIM: "KoHcTpyrpoBaHue U
TEXHOJIOTHS PaIN3JIEKTPOHHBIX cpeacTB" 1 "KOHCTpynpOBaHUe ¥ TEXHOIOTUS BEIYMCIATEIbHBIX
cpencts" / FO. H. Kodanos. — M. : Paano u cBs3pb, 1991. — 360 c. — ISBN 5-256-00862-5.;

3. IIpoexTpoBaHNE NCTOYHUKOB 3JIEKTPOIUTAHUS SJIEKTPOHHOM anmapaTypsl : yueOHoe nocodue
Jutst By30B 1o crienanbHocTsaM 210201 "[IpoekTrpoBanue 1 TEXHOJIOTUS PaJUO3IEKTPOHHBIX
cpeacts" u 210202 "[IpoekTupoBaHKE U TEXHOJIOTHUS AJEKTPOHO-BBIYUCIUTEIBHBIX CPEACTB"
Hanpasienus 210200 "IIpoektupoBanue u TexHoONOrus MeKTpoHHbIX cpeacTs” / O. K. bepesun, u
np. ; Pen. B. A. lllaxuHoB. — 4-¢ u3n., mepepad. u jgom. — M. : KaoPyc, 2010. — 536 ¢. — ISBN 978-5-
406-00230-8.;
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4. IMuporoaa, E. B. IIpoexTrpoBaHne 1 TEXHOJIOTHUS MEYATHBIX IUIAT | y4eOHUK JJIS BY30B 110
HarpasjeHuto "TIpoekTUpOBaHKEe 1 TEXHOJIOTHS AIEKTPOHHBIX cpeAacTB® / E. B. [Tuporosa. — M. :
®opym : UHOPA-M, 2011. — 560 c. — (Beiciee obpazoBanue). — ISBN 5-8199-0138-X.;

5. Po3zanos 1O. K., Boponun I1. A., PeiBkun C. E., Yaneirun E. E.- "CnpaBoyHUK 110 CHIIOBO#
anektponuke", U3narensctBo: "U3narensckuii nom MOU", Mocksa, 2014 - (474 c.)
http://e.lanbook.com/books/element.php?pll_id=72289.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe odecrnedeHue:
1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(h)UCHBIX MIPOrpamm;

3. Windows / OnepanimonHas cucrema cemeicTpa Linux;

4. Buneoxondepenuuu (Maiiua, Coepmkas, BK u np);

5. Eagle.

5.3 UnTepHeT-pecypchl, BKIKYas NpodeccuoHaIbHble 0a3bl JAHHBIX H HH(POPMALMOHHO-
CIIpaBOYHbIE CHCTEMbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcurTerckas 6u0J1M0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/

4. JnexTponHasi 6udmmoreka MIU (3B MDIH) - http://elib.mpei.ru/login.php

5. ITopTan oTKpBITHIX AaHHBIX Poccuiickoii ®exepanuu - https://data.gov.ru

6. Ba3za oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U COUMAIBHOI 3a1uThI PD -
https://rosmintrud.ru/opendata

7. Ba3za OTKPBITHIX JaHHBIX MPO(ecCHOHATBHBIX CTAHAAPTOB MUHHCTEPCTBA TPyAa U
conuaabHoi 3anmThl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

8. ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMUYECKOT0 pa3BuTus P@ -
http://www.economy.gov.ru

9. ba3a oTKpbITBIX AaHHBIX PocpuamonnTopunra - http://www.fedsfm.ru/opendata

10. DuiexTpoHHast oTkpbITast 6a3a naHHbIX '"'Polpred.com O630p CMHU" -
https://www.polpred.com

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomeneHust Homep aynuropumn, OcHamenune
HANMEHOBaHHe
VYyeOHble ayAUTOPUH XK-417/6, benas CTOJI KOMIIBIOTEPHBIH, 1OCKa UHTEPAKTUBHAS,
JUISI IPOBEJICHUS MYyJIbTUMEANIHAS KOMITBIOTEpHAs CETh C BBIXOAOM B MIHTEpHET,
JIEKIMOHHBIX 3aHATHH U CTYIUS MYJIbTUMEAUMHBINA TIPOEKTOP, KOMIIBIOTED
TEKYILEro KOHTPOJIA IIEPCOHAIBHBIN
XK-417/7, CeroBas CTYJI, KOMIIBIOTEPHAsI CETh C BBIXOJOM B
4yepHas CTyIHs WuTepHet, MUKPO(OH, MyTbTUMEIUITHBIN

MPOEKTOP, IKpaH, 000pyAoBaHKE
CTeIUaTU3UPOBAHHOE, KOMITBIOTED

MIEPCOHAJIbHBIN
VY4eOHble ayAUTOPUHI K-417/1, CTOJI IPENO0IaBaTENs, CTOJI KOMIIBIOTEPHBIH,
JUISL TIPOBEJICHUS Kommprorepnsiii | mkad 115 JOKYMEHTOB, ITKad) 17151 0JI€KIbI, CTOJ
MPAaKTUYECKUX 3aHIATUH, knacc UJ10 MMMCbMEHHBIN, KOMIIBIOTEPHAsL CETh C BBIXOJOM B
KP u KII NuTtepHeT, nocka MapKepHasi epeIBHKHas,

KOMIIBIOTEP NEPCOHAJIbHBIN, IPUHTED,
KOHJUIMOHED, CTeHT HHOPMAITMOHHBII
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YueOHbIC ayAUTOPUHN

XK-417/1,

CTOJ Ip€rioJaBaTeisd, CTOJI KOMHBIOTCpHBIfI,

JUTSl IPOBEICHUS KommnbrorepHsiii mkad A7 JOKYMEHTOB, IIKad I OB, CTOJ
MIPOMEKYTOUHOMN kinacc 10 MUCbMEHHBINA, KOMIIBIOTEPHAS CETh C BBIXOJIOM B
aTTecTauu WNurtepHert, 1ocka MapkepHasi epeIBUKHas,
KOMITHIOTEP MEPCOHATBHBIN, IPUHTED,
KOHUIIMOHED, CTCHT MHPOPMAITMOHHBII
ITomemenus ns HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ MUCbMEHHBIH,
CaMOCTOSTEIIbHOM JlexmmonHast BEILIAJIKa JUIsl OJICXKAbl, KOMITbIOTEPHAs CETh C
paboThl ayIUTOPUS BBIX0JIOM B IHTEpHET, KOMIIBIOTED
MePCOHANIbHBIN, TPUHTEP, KOHIUIIUOHED
ITomemenus ms 2K-2000, CTOJI, CTYJI, KOMIIBIOTEP MEPCOHAIBHBIM,
KOHCYJIbTUPOBAHUS Kondepeni-3an KOHJIUIIUOHED
110
ITomemenus s XK-417 /2a, CTEJUIaX I XPAaHCHUS UHBEHTAps, DKpaH,
xpaHenusi ooopynoBanus | [lomemenue ans yKa3Ka, apXUBHbIE IOKYMEHTHI, TUTIIIOMHBIE U
1 yu4eOHOTO MHBEHTAPS WHBEHTaps KYPCOBBIE€ PaOOTHI CTY/IEHTOB, KaHIICIAPCKHUI

IIPUHAUIEKHOCTH, CIOPTUBHBIA HHBEHTAph,
XO35iICTBCHHBII NHBEHTAPb, 3allaCHbIC
KOMILIEKTYIOUIHE 1J1s1 000pYAOBaHUS
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

OCHOBBI KOHCTPYUPOBAHUS YCTPOMCTB MHTEPHETA BelleH

(Ha3BaHME AUCIMILIMHBI)
8 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:

KM-1 Konctpykuuu anmapatHsix 31eMeHToB (TectupoBanue)

KM-2 OcHoBHbIE poOIEMBI U 3371291 KOHCTPYHPOBAHUS M TEXHOJIOTUH alapaTHBIX 3JICMCHTOB
(TectupoBanue)

KM-3 Pa3paboTka nevaTHbIX IUIaT JJI1 PanodJIeKTPOHHOM anmapatypsl (KoHTponsHas padora)

KM-4 DnexTpornuTaHue anmapaTHBIX 3JIEMEHTOB PaJn03JIeKTPOHHOM annapaTypbl (KoHTponbHas
pabora)

KM-5 BrusHue KOHCTPYKTUBHBIX U TeXHONOrHUeckux gakropoB (KonrponpHas pabora)

Buja npoMexyToYHOI aTTecTANMU — DK3aMEH.

Nunexc KM- | KM- | KM- | KM- | KM-
Howmep Pasgen nucHuIuinHel KM: L 2 3 4 0
pasjena Henens 3 6 9 12 15
KM:
Tepmunsl u onpeneneHus. CUCTEMHBIN ITOIXO] TIPH
1 MIPOSKTUPOBAHUH KOHCTPYKITUH armapaTHBIX
3JIEMEHTOB.
11 Beenenue. TepMmuHsl 1 onpeneneHus. +

CucTeMHBIH 0AX01 IPU IPOEKTUPOBAHUU

1.2 .
KOHCTPYKIMHU allllapaTHBIX 3JICMCHTOB.

OcHoBHBIE TIPOOJIEMBI U 337]a9¥ KOHCTPYUPOBAHUS H
TEXHOJIOTUH alnapaTHbIX 1eMeHToB. Kitaccudukanus
2 0 YCJIOBUSIM dKCIUTyaTariu. OuibTparms
BHYTpHUCUCTEMHBIX ToMeXx. Obecneuenne DMC B
KOHCTPYKIIUSX armapaTyphl.

OcHoBHbIE IPOOJIEMBI U 33JJa4l KOHCTPYHUPOBAHUS U
2.1 TEXHOJIOTUH allnapaTHbIX 1eMeHToB. Kitaccuduxanus +
110 YCJIOBHUSIM 3KCILTyaTalUH.

@unpTpalys BHYTpUCHCTEMHBIX ToMex. Obecreuenne

22 OMC B KOHCTPYKIMAX anmapaTypsl.

OCHOBBI TEXHOJIOTMH [TPOU3BOJICTBA IIEYATHBIX ILIAT.
[TpoexTrpoBaHHe U TPOCTPAHCTBEHHOE
MOJIEJTMPOBAHUE OJHOCIOWHBIX U MHOTOCIOMHBIX
MEYaTHBIX IUIAT

OCHOBBI TEXHOJIOTMH [TPOU3BOJICTBA IIEYATHBIX ILIAT.
[TpoexTrpoBaHue U TPOCTPAHCTBEHHOE
MOJIEJTMPOBAHUE OJHOCIOWHBIX U MHOTOCJIOMHBIX
MEYaTHBIX IUIAT.

3.1

Pa3zpaboTka nmeyaTHBIX MJIAT sl PAAHOITEKTPOHHON
3.2 amnmapaTypbl ¢ IPUMEHEHHEM COBPEMEHHBIX TTaKETOB +
POrpaMM CKBO3HOTO TPOEKTUPOBAHHUS.
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SHGKTpOHI/ITaHI/Ie armapaTHbIX 3JICMCHTOB

4 .
pPaZMOdIIEKTPOHHOH ammapaTypsbl
41 DNEKTPOINUTAHUE AMIMAPATHBIX AJIEMEHTOB +
] pasivodJIEKTPOHHOM annapaTypbl
4.2 XUMHUYECKUE UCTOYHHUKH 3JICKTPOITUTAHUSI. +
KonTposns npoueccos 3apsiaa/paspsaa
43 aKKyMYJISTOpOB. [ [puMeHeHne rajibBaHNYECKOU +
' pa3Bs3KU, CYNIEPKOH/IEHCATOPOB U COTHEUHBIX
IIaHeJen.
BnusiHue KOHCTPYKTUBHBIX M TEXHOJIOTHYECKUX
5 ¢dakTOpoB Ha OOecTIeueHUE HAJICKHOCTH B PA3ITUIHBIX
ycnoBusX 3kcmryaranuu. Co3gaHue JOKyMEeHTaluu
51 [IpoekTrpoBaHMEe TEIIIOBBIX PEKUMOB alMapaTHBIX +
' 3JIEMEHTOB.
5.2 3amuTa anmnapaTrypsl 0T MEXaHUYECKUX BO3ACHCTBUM. +
BnusiHue KOHCTPYKTHBHBIX M TEXHOJIOTHYECKUX
5.3 (dakTopoB Ha OOECIICUeHNE HAJIS)KHOCTH B PA3IIHIHBIX +
YCIIOBUSIX IKCILTyaTalluu
5.4 Co3nanue 10KyMeHTaluuu +
Bec KM, %: | 20 20 20 20 20
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