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PaGouas nporpamma cocraBiieHa Ha OCHOBaHHH TpeOoBaHuii:

* (enepadbHOTO TOCYAApPCTBEHHOTO 00pa3oBaTeNbHOrO0 CTaHAapTa
BICIIEr0 npodeccuoHanbHOro 00pa3oBaHUs 10 HaNpaBIEHHIO
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YTBEeP)KIEHHOrO TIpHKazoM MUHHCTEpcTBa 00pa3oBaHHA H HAyKH
Poccuiickoii ®enepannn ot 19 cenradbps 2017 r. Ne 923

* VuyeOHoro miaHa, yrBepxiaeHHoro y4yeOHeiM coBerom BI'TY um.
B.I'. [llyxosa B 2021 roay.

CocraBuTenb (COCTABUTENHN): K.T.H., IOIEHT | )& (A.JO. Cemeiikun)
(yueHas cTerneHb U 3BaHue, MOAMHUCH) (maunmans!, hamunns)

Pabouas nporpamma corjiacopasa ¢ Beliyckarolei kadeapoi
be3zonacHOCTH KH3HEAEATETbHOCTH

(HauMeHOBaKNe Kadenpsl)
3asenytomuii kadeapoit JLT.H.. npodfeccop _ Z{ (A.H. Jlonanos)
(yueHas crenehs H 38'«111}19,36%6 (MEHLHANLL, haMHINs)
« 14 » Ao A 20/1r.

Pa6owas nmporpamma ob6¢cyrxieHa Ha 3aceaniuH Kadeapsl

« 14 » oKX 2001r., NpoTOKOJ No 4

"
T.H., mpodeceo

(yuenas crenens v 3Banme, NOMHHEE)

A.H. Jlonanos

(MHHUMANDL, hamuans)

3aBenyroumuii kadenpoii:

PaGouast nporpaMmMa oobpeHa MeToHYeCKOi KOMHUCCHEH HHCTHTYTa

« 18 » o A 2074 r., nporokom Ne ’[

/
[Ipeacenarens K.T.H., IOUEHT @i (JL.A. [TopoxHIOK)
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(rpymma) HAaMMEHOBaHUsA WHJIUKaTOpa OLICHUBAHHUS
KOMIIETCHITU I KOMIIETEHIUHU JOCTHKCHUS
KOMIIETCHIINHT
[Mpodeccuonanburie | [IK-2. Cnocoben | [1K-2.1 BemomnHsier 3HATh: NPUHLIUIBI U METOIbI
y4acTBOBATh B UCCIIeI0BaHUs obecrieueHnst 0€30TTaCHOCTH
MPOBEJCHUU CTPYKTYpPBI U CBOMCTB MIPU TIOJIYYEHUU PA3TIAYHBIX
pacyeTHBIX HaHOMAaTEPHUAJIOB U KJIACCOB HAHOMATEPHAJIOB;
pabor (1o U3JIeTIU U3 HUX B METOJUKHA KOMIUIEKCHOTO
CYIIECTBYIOIIUM | COOTBETCTBHH C aHajan3a U MOJCIIUPOBAHUS
METO/IMKaM) IPU | TEXHUYECKOU U CTPYKTYpPBI ¥ CBOMCTB
MPOCKTUPOBAHUH | SKCIUTYyaTallHOHHOMN HaHOCTPYKTYPHUPOBAHHBIX
CUCTEM JTOKyMEHTaIuen MaTepuaioB; METOIUKHU
0€30MacHOCTH B MPOEKTUPOBAHUS CUCTEM
HaHOWH)KEHEPUH, 0€30MacHOCTH B
B TOM YHCJIE HaHOWHXEHEPUH
BBITIOJTHSTH YMeThb: NIpoeKTUPOBATH
TEXHUKO- CHUCTEMBI O€30TIaCHOCTH B
SKOHOMHUYECKOE HAaHOWHXEHEPHUH B
000CHOBaHME TEXHOJIOTHYECKUX MPOIIeccax
TIPOEKTOB. 0 TIOJTYYEHHUO
HaHOMAaTEPHAIOB U U3yYEHUIO
WX CBOWCTB
Baaners: pacuera u
MPOEKTUPOBAHUS CUCTEM
06e30MacHOCTH B
HAaHOWH)KEHEPUU

2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM
ITPOI'PAMMBbI

1. Komnerennusa [1K-2. CnocobeH y4yacTBOBAaThH B OPOBEACHHUU PACUYETHBIX padOT
(II0_ CYIIIECTBYIONIMM METOIMKAM) IPU OPOEKTHUPOBAHWU CHCTEM 0O€30IaCHOCTH B
HAHOMH)KEHEPHUHN, B TOM YHCJIE BBIIOJHATH TEXHUKO-DKOHOMHYECKOE 00OCHOBAaHHE

IIPOEKTOB.
JlanHast KOMIIeTeHIHS (POPMUPYETCS CICAYIOIMIMMH JUCITATIMHAMM.

Cranus HanMeHnoBaHue TUCLUTUINHEL
1 duznyeckas XUMHUs JUCTIEPCHBIX CHCTEM U TIOBEPXHOCTHBIX SIBJIICHHM
2 KoMIproTepHOE MOICTUPOBAHUE CHCTEM U TEXHOJIOTUH B HAHOWHK CHEPHH
3 Mo ienrpoBaHue KPUTHYCCKUX MTPOLIECCOB B HAHOMH)KCHEPUHU
4 MonennpoBanue 6€30MacHbIX TEXHOJIOTUN HAHOUHKEHEPUHU
5 OCHOBBI HAyYHBIX HCCIIETOBAHUN
6 besomnacHas TeXHOIOTHS TUCTIEPCHBIX CUCTEM U HAHOPA3MEPHBIX

(YHKIMOHAIBHBIX 0OBEKTOB

7 Pacyer u mpoekTupoBaHue cucTeM 0€30MaCHOCTH B HAHOMHKEHEPHUHU
8 Cucremsbl obecriedeHns 6€30MacHOCTH B HAHOUHKEHEPUH
9 ITpou3BoIcTBEHHAs MPEIUTIIIOMHAS MTPAKTUKA

3. OBPbEM JUCIUIIJIMHBI
3




OO6m1ast Tpy10€MKOCTh AUCIUILIMHBI cCOCTaBisAeT 8 3a4. enuHul, 288 yacos.

dopma NPOMEKYTOUYHOU aTTECTALIMU IK3aMEH.

Bun yae6HOM paboThI Bceero Cemectp
4acoB Ne8
OO0mast TpyI0eMKOCTh TUCIHUTIINHBI, 4ac 288 288
KonTakTHas pabora (ayquTOpHbIEC 3aHATHS), B T.U.: 96 96
Jlexumn 36 36
JlabopaTopHbie - -
[IpakTnueckue 54 o4
['pynmoBsie KOHCYABTALUHU B IIEPHO TEOPETUYECKOTO O0YICHUS 6 6
Y IPOMEXYTOYHOHU aTTeCTalluu
CamocrosTensHas paboTa CTy/IEHTOB, BKITIOYAst 192 192
WHJIMBUJIyaJIbHBIC ¥ TPYIIIOBbIC KOHCYJIBTAIMH, B T Y-
KypcoBoit mpoekr 54 o4
Kypcosas pabora - -
PacuetrHo-rpaduyeckoe 3a1aHue - -
WNHuBuayabHOE TOMANIHEE 3ajaHue - -
CamocTtosTenbHas paboTa Ha MOJArOTOBKY K ayIMTOPHBIM 102 102
3aHITUSIM (JIEKIIUH, TPAKT. U J1a0. 3aHATHSA)
DK3aMeH, 3a4eT 36 JK3aMeH

4. COAEP KAHUE JUCIUITJIMHBI

4.1 HaumeHoBaHMe TeM, UX COIEPKAHUE  00bEM

O0beM Ha TEMATUYECKUN pa3ies 1o
BHJIaM y4eOHOM Harpy3Kku, 4yac
§
No HaumeHnoBanue pasnena o o) %
n/m (kpaTkoe cojepxKaHue) % % g
g & | ¢ 3 z g
= = & B & O o
1 2 3 4 5 6
MeTtoanyeckue MOaAXoabl K pacuery u
1. | NPOEKTHPOBAHMIO CHCTEM OOecTeYeHHus! 2 >
0€e30IaCHOCTH
11 CTpyKTypa U XapaKTepUCTUKU TEXHOTECHHBIX
"~ | 0OBeKTOB
12 dopMHpOBaHUE HHKCHEPHBIX CHCTEM 00ECIICUCHUS
"~ | 6e3omacHOCTH
HopmaTuBHO-TeXHUYeCKas: 0a3a pacyera u
1.3 | npoexTupoBaHus cUCTEM OOecreueHHs
0€30MacHOCTH
14 [Ipouenypa mpoeKTUPOBAHUS CUCTEM 00ECTICUCHHUS
" | 6e30macHOCTH Tpyzia
CucreMbl HOPMAJIU3ALUH MIAPAMETPOB 20
2 BO31YLIHOM Cpe/bl, 3aIIMTHI OT NbLIe-, 8 15
ra3oBblIeJIeHUI
21 Knaccugukarus HCTOUHUKOB 3arpsi3HEHUS
" | BO3AYyIIHOM cpejibl MOMEIICHUH 1 aTMOC(heEpBI.
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2.2

DU3NKO-XUMHYECKIE CBOMCTBA ITBUICBBIX M
ras’oBbIX BbIAeIeHUH. OCHOBHBIE CBOICTBA IBbIIIEH U
METO/Ibl UX ONPEAEIICHHS, CBOMCTBA
MPOMBIIIEHHBIX I'a30B

2.3

OCHOBHbBIE MEXaHU3MBI OCaXJICHUA 4aCTHUI]
(rpaBUTALMOHHOE, MHEPIIMOHHOE, LICHTPOOESKHOE,
maddy3Hoe, MEKTPUUECKOE OCAKICHHE,

tepmodopes u muhdysnodopes)

24

OcHoBHBIE CLIOCOOBI U anmaparsl AJis OUUCTKU
ra3oB OT IIbLIM (IIbUIEOCAAUTENbHBIE KAMEPBI,
LIUKJIOHBI, PYKaBHbBIC, 36pHUCTHIE U
AIIEKTPO(UIBTPHI, aNapaThl MOKPO OUYUCTKH)

2.5

Krnaccudukaiust MECTHBIX OTCOCOB; IPUHITUTIBI
pacuera cucreM acnupauuu. Knaccuduxarms
MBUICYJIaBIMBAIOIINX alllIapaToB U OLIEHKA
3¢hHEeKTUBHOCTU UX pabOTHI

2.6

CrocoObl OYMCTKHU Ta30B OT Fa30BBIX MPUMECEH:
(apcopOrusi, abcopOIHs, KATATUTHIECKUE METOIbI
OYHCTKH, JOKUTAHUE).

2.7

Oumncrka ra3oB OT JIETKOOKHUCIIIEMBIX, TOKCUYHBIX
WJIN JYPHO-TTaXHYIIMX BCUICCTB

2.8

OO6cmyxuBaHue U KOHTPOJIb pabOThI
MIbUICYIABIMBAIOLIUX U Ta300YHCTHBIX YCTAHOBOK

CI/ICTeMbI 3alIUThI OT Bnﬁpaunonnux
BO3AeCTBUIA

10

3.1

['uruennyeckoe HOpMUpPOBAaHKE BUOpALIUH.
Omnpenenenre pa3MepoB 30HBI BUOPAITMOHHON
0€30MacHOCTH.

3.2

Knaccudukanus cpeicTB 1 METOZ0B 3aIUTHI OT
BHOparuu. BuOpou3osiius cTaiinoHapHOTO
TEXHOJIOTHYECKOT0 000pY0BaHUS

3.3

Bubpowusomnsus pabounx mect. JlnHamuueckoe
BuOporamenue. Bubpoaemmndupyronye moKpbITHI
Y KOHCTPYKITUH

CucreMbl 3alIUTHI OT IMPOU3BOJACTBCHHOI'0 IIIyMa

14

4.1

['uruennyeckoe HOPMUPOBAHUE LITyMaA.
Knaccudukanus cpeacTs 3auiuThl OT IIyMa.
Omnpenenenre ypoBHEH 3ByKOBOTO IaBICHUS U
TpeOyeMOro CHUKEHHs YPOBHS IITyMa

4.2

CpeI[CTBa 3BYKOU30JIAINU

4.3

CpencTBa 3ByKOOTJIOIIEHUS

4.4

I'mymrenu myma

Cucrembl 3a1IUTHI OT 3JIEKTPOMATHUTHBIX
1oJiel M M3JIy4YeHH; 3a1lUTa OT HOHU3UPYIOLIMX
U3JIYYEeHU

14

5.1

I'nruennyeckoe Hopmuposanue OMII.
Knaccudukanus cpencts 3amutsl o IMIT




5.2

DxpanupoBanre IMII. MaTtepuaiibl ajis 3alIUTHBIX
JKPaHOB.

5.3

3amura oT J1a3epHoro usiaydeHus. Kinaccsl
OIaCHOCTH JIa3€POB.

5.4

3amura 0T HHPPAKPACHOTO (TEIIIOBOTO)
n3nyueHus. Kimaccuduxarys Temio3anmTHbIX
cpeacts. Temnon30sus ropsSIux MOBEPXHOCTEH.
Tenno3anuTHble SKpaHBbI.

5.5

Knaccudukanus cpencts 3amutsl ot UN. Beibop
MaTepHUAaIIOB JUIsl CPEJCTB 3auThl. Pacuer
TOJIIIMHBI 3AUTUTHBIX SKPAHOB.

Cucremsl 3alIMTHI OT IOPAKCHUA
IJNEKTPUICCKUM TOKOM

10

6.1

AHanu3 OMacHOCTH MOPAKEHUS TOKOM B
AJIEKTPOYCTAHOBKAX

6.2

PacueT 3ammTHOTO 3a3eMIIEHUSA

6.3

Pacyer 3amMTHOTO OTKIFOYEHUS

CucremMbl 3alMTBhI OT OIMACHOCTH
MEXAaHUYCCKOIo TPAaBMUPOBAHUSA

7.1

MGTO)IBI " CPEACTBA 3allIUTBI TEXHOJOTHYECKOT'O
000py/I0BaHUs U HHCTPYMEHTA.

7.2

Pacder 3aUTHBIX OTpaKICHHIA.

7.3

O06ecrieueHre 0e30IIaCHOCTH IO ILEMHO-
TPAHCIIOPTHOTO 00opyaoBanus. Topmosa u
OCTAHOBBI, OTPAaHHYUTEITH I'PY30TI0IHEMHOCTH,
MIPOTHBOYTOHHBIE CPEACTBA

CucreMbl o0ecnieyeHH sl MOKAPHOI 0€30M1aACHOCTH

14

8.1

[Tokazarenu nmoxapo- U B3pbIBOONIACHOCTH BEIIECTB
U MatepuaioB. OnpeaeneHue KaTeropuil 31aHui,
MOMEILIEHUH U HAPYKHBIX YCTAHOBOK I10
B3PBIBOMNOXKAPHOH U MOKAPHOM OMACHOCTH.

8.2

MeTOI[I/IKa pacdue€Ta KOJINMYECTBA OIHETACAIICTO
BCIICCTBA

8.3

Pacuer cucteMbl aBTOMAaTHUYECKOIO
TOXKapOTYyHICHUA

8.4

Pacuer HE0OX0AMMOTO KOJIMYECTBA MOMKAPHBIX
u3Belareiaen

CucreMbl o0ecriedyeHHus1 0€30MaCHOCTH
repMeTHYHbIX CHCTEM, PAGOTAIOIIMX MO/
JABJEHUEM

10

9.1

Pacuer cocynos Ha nmpouHocTh. Pacuer
MIPOITYCKHOM CTIOCOOHOCTH MPEI0XPAHUTETBHBIX
YCTPOMCTB

9.2

Pacuyer MmeMOpaHHBIX MTPETOXPAaHUTENBHBIX
YCTPOMCTB

9.3

Pacuer AOIMMYCTUMBIX YTCUCK U TCPMCTUIHOCTH
PAa3bEMHBIX COCIUHEHMI.

BCEI'O

36

54

102




4.2. Conep:xaHue NPAKTHYECKHUX (CEMUHAPCKHMX) 3aHATHIA

Ne HanmenoBanue Tema npakTuyeckoro (CEMUHApPCKOro) K-Bo K-Bo
m/m | pazgena JUCHUTLITIHBI 3aHSITHS 4acoB 4acoB
CPC
cemectp Ne®
1 Cucremsl OmnpenerneHre 1 pacueT XapaKTePUCTHK 3 3
HOpPMaJIH3aIuu nbLIeH U razos. Pacuer
MapaMeTpPOB BO3AYIIHON | MBUICOCAUTEIHHBIX KaMeP U ITUKIOHHBIX
cpenbl IIBUICYJIOBUTEIIEH
2 MIPOU3BOICTBEHHBIX Pacuer 1 mog6op pyKaBHBIX U 3 3
HOMEIICHUH, 3aIIUTHI OT | 3JIEKTPO(PUILTPOB
3 IbljIe-, Fa30BBIAETIEHUN | PacueT cucTeMBI acCIUpalMy y3jia 3 3
NEPErpy3KH CHITyYUX MaTEPHATIOB
4 Pacuer ecTecTBEHHOM M MEXaHUYICCKOM 3 3
BEHTHWJISIUH 110 W30BITKAM BIIArd,
W30BITOYHOH TETUIOTHI M BPEIHBIX BEIIECTB
5 PacueT BO31yITHO-TETNIOBOM 3aBECHI 3 3
6 Cucremsl 3amuTel OT | Pacuer BHOpou3osiiu padovero Mecra 3 3
BUOPAIIMOHHBIX
BO3/ICUCTBUI
7 Cuctemsl 3amuThl 0T | [IpoekTrpoBaHue 3ByKOM30JINPOBAHHOMN 3 3
MPOU3BOJICTBEHHOTO | KaOMHBI OllepaTopa
8 uryma Pacuer 3ByKOHM30JIMPYIOIIETO KOXKYXa IS 3 3
000pyI0BaHUS
9 CucTeMBl 3alIUThI OT Pacuer skpana a1 3a1IUTHI OT 3 3
AIIEKTPOMATrHUTHBIX AJIEKTPOMArHUTHOTO M3ITy4CHHS
10 MoJIeH M U3My4eHul; | Pacder Temmo3amuTHON U30ISIUN 3 3
3amuTa OT 000pyI0BaHUS
11 MOHHU3UPYIOIINX Pacuer sxpaHOB 151 3aITUTHI OT 3 3
W3ITyYCHUN WOHU3HUPYIOIINX U3ITydCHHUI
12 CucTeMBl 3alUThI OT Pacuer 3amurHOro 3azeMieHus 3 3
13 IIOpaKCHHA Pacuer 3amuTHOrO 3aHysIeHUs 3 3
AIIEKTPUYECKHM TOKOM
14 CucTeMBl 3alUThI OT Pacuer cucrem 3amurel OT BO3IEHCTBUSA 3 3
OITIaCHOCTH JBYDKYIIUXCS YacTeid 000py10BaHUS
MEXaHUYECKOTO (3aIIUTHBIC OTPAKICHHS U KOKYXH)
TPaBMHUPOBAHUS
15 | Cucremsl oOecnieuenust | OmnpeneneHue Kareropun o0bEKTa Mo 3 3
MOYKApHOM B3PBIBO- U TIOXKApHOU onacHocTH. Pacuer
0€30IaCHOCTH pa3MepoB MOXKAPOOIIACHBIX 30H MPU
NOCTYIUICHUU TOPIOYKX ra30B U MApOB
JIETKOBOCIUIAMEHSIOIIUXCSI )KUIKOCTEH
16 Pacuer cucteMbl aBTOMaTHYECKOTO 3 3
MOKapOTYIICHUS
17 [IpoexTrpoBaHue dBaKyallMOHHBIX 3 3
MEPOIPUATHI
18 | Cuctemsl obecnieuenust | Pacuer repMeTHUHBIX COCYIOB Ha 3 3

0e30IMacHOCTH
TEePMETUYHBIX CHCTEM,
paboTaroImx no
JIaBJIEHUEM

IMPOYHOCTD. Pacuer MpEeaAOXPAHUTCIIBHBIX
KJIaIIaHOB.




| UITOT O: | 54 | 54

4.3. Coaep:kanue JJadOpaTOPHbIX 3aHATHH

VY4eOHbBIM IJIaHOM HE MPEAYCMOTPEHbI

4.4. Conepxxanue KypcoBOro npoeKkTa/padorsl

Y4yeOHBIM IUJIAaHOM TPEAYCMOTPEHO BBHIMIOJIHEHUE KYPCOBOM paboThl 1O
JTUCHUIUIMHE Ha TeMy: «PacyeT u mpoeKTUPOBAHUE CUCTEMbI 0€30MacHOCTH Tpyja Ha
IPEATPUITUN

[lenbto KypcoBOM pabOTHI SIBJISIETCS 3aKPEIUICHHE CTYJICHTOM Y4eOHOTO
Marepuanga IO JUCIHUIUIMHE W HAaBBIKOB CaMOCTOSTENILHOTO BbIOOpa, pacuera u
MPOCKTUPOBAHUSI CHUCTEM 3alIUThl PAa0OTAIOIIUX OT BO3JCHCTBHS BPEIHBIX W/UIU
OTACHBIX MPOU3BOJICTBEHHBIX (haKTOPOB.

[TosicHuTENBHAS 3alMCKAa K KypCOBOMY IMPOEKTY JOJDKHA BKJIIOYATh TUTYJIBHBIN
JUCT, 3aJ]aHhe Ha KypPCOBYIO paboTy, cojepkKaHWEe, BBEICHHE, XapaKTCPUCTHUKY
TEXHOJIOTMYECKOT'0 TPOoIlecca, aHallu3 BPEIHBIX W/WUIU OMACHBIX MPOU3BOJCTBEHHBIX
(aKkTOpOB, XapaKTEPHBIX [JIs JAHHOTO TEXHOJOTHYECKOro Tpollecca, OIMHCaHue
CYIIECTBYIOIIUX CHUCTEM oOecredeHuss O€30MacHOCTH W 3alluThl PabOTarIIMX OT
BpPEAHBIX W/WIMW OMACHBIX IPOM3BOJICTBEHHBIX (HAKTOPOB (C 00s3aTeIbHBIM
IIPOBEJCHUEM IIaTCHTHOTO TIOWCKa IO TeME€ MPOSKTUPYEMON CHCTEMBl 3alllMThI);
WHXEHEPHBIE pacyeThl BHIOPAHHOW cHUCTeMbI oOecTieueHHUs 0€30TMacHOCTH, BBIBOIBI
o paboTe, CIUCOK HCIOJb3yeMou auTepaTypbl. O0beM KypcoBOW pabOTHl JOJDKEH
cocTaBJisITh HE MeHee 30 CTpaHMIl IeYaTHOTO TEKCTa C pacyeTaMu.

Jlns pa3paboOTKU CTYJAEHTaM TpeajiaraeTcs WHAUBUIyaIbHBIE TEMbI W 3aJaHUS.
Kaxmoe 3amanume BkiIoyaeT B ceOS BHUJ TMPOM3BOJCTBA, XapaKTEPUCTUKY
IIPOU3BOJICTBEHHBIX BpeIHOCTEH (OMACHBIX W  BPEIHBIX IPOU3BOJICTBEHHBIX
(hakTOpOB) C MCXOAHBIMH JAaHHBIMH, HEOOXOAUMBIMU JJISI PacyeTOB (HAIIpuMeEp, BUL
¥ KOHIICHTpAIUs BPEJHBIX BEIIECTB, MBUIM B BO3AyXe pabodeil 30HBI, MapameTphl
MUKpOKJIMMATa, YPOBHM BHOpanuu, myma u T.4.). CryaeHTy Heo0X0auMo
MIPOAHANIN3UPOBATh HCXOJHBIE [aHHBIE K 3aJaHUIO0, CaMOCTOSTEIBbHO CHENaTh
000CHOBaHHBIM BBIOOp TpeOyeMBIX CHCTEM OOecTeYeHHUsT 0C30MacHOCTH W 3aIUThI
paboTaromuX OT BPEHBIX W/ WU OTIACHBIX TPOU3BOJICTBEHHBIX (DaKTOPOB M IPOBECTU
UX pacyeT B COOTBETCTBUHM C METOJAMKAMH, UMEIOIIMMUCS B CHPABOYHOM, HAYYHO-
TEXHUYECKOW WJIM HOPMATHUBHOM JIUTEPATYPE.

TpeOoBaHus K 0POPMIICHUIO KYPCOBOI0 NPOEKTA

KypcoBoli mpoeKT BKIIOYAET MOSICHUTEIBbHYIO 3alMCKy W TPadUUECKyIO0 YacTh.
[losicauTenpbHYIO 3amucKy cieayet opopmisaTe Ha juctax (opmara A4 (21001297
MM); pa3Mmepsl moJjeit: neBoe — 20 mm, mpaBoe — 10 MM, BepxHee — 15 MM, HUKHEEe —
20 mm.



ITosicHuTENbHAS 3aIMCKa BBIIOJIHACTCSA C HAHECEHHON OTPaHUYMUTEIBHOW PaMKOM
OTCTOSILIEH OT JIEBOTO Kpast Ha 20 MM M OCTaJbHBIX HA SMM.

Enunsle ¢opmbl, pasMepsl U TOPSAJOK 3alOIHEHUS OCHOBHBIX HAJNUCEH Ha
YEpTEKAX U B TEKCTOBBIX JOKYMEHTAX, BXOSIINX B COCTAB CTYIEHUYECKUX KYPCOBBIX
paboT, KypCOBBIX U JUIUIOMHBIX MPOEKTOB NPHUBEACH B MPUIOKEHUU A (COINIACHO
I'OCT 21.101-97 (CIIAC)).

PaccTossHME OT paMKy A0 TpaHMI] TEKCTa CIEAYET OCTABIISTh B HAYAJIE U B KOHIIE
CTPOK — He MeHee 3 MM. PaccTosiHME OT BEpXHEW WM HUKHEU CTPOKH TEKCTa 10
BEpPXHEH WM HUKHEN paMKHU JOJKHO ObITh HE MeHee 10 mm.

TeKCT MOSICHUTENBbHOM 3aIllUCKU II€YaTaeTCsl Ha OJHOW CTOPOHE JMCTa 4YEpPeE3
noyitopa uatepBaia, mpudt Times New Roman (kernpb 14), oTcTyn KpacHOM CTPOKH
— 1,27 cm., BBIpaBHUBAHUE — M0 IIUPUHE.

PaspemaeTcss MCnosnb30BaTh KOMIBIOTEPHBIE BO3MOKHOCTH aKLUEHTHUPOBAHUS
BHUMAaHUS Ha ONpEIENEHHBIX TEepMHMHAX, NpUHIMNAX, (opMmyrnax,  MOpPUMEHss
mpU@TH pa3HOW TaPHUTYPBHI.

I'padrueckas 4yacTb KypcOBOTO NIPOEKTa MOXKET BBIMOJIHATHCA Ha JHMCTaX
dopmara Al ([Jomyckaercs u apyroit hopmat, Hanpumep, A2).

I'padprueckass yacTh pabOTBI MOMKET BBINOJHATHCS TYIIBIO HA MEpraMeHTe WM
TYCHUHBIM NIEPOM WJIM C IPUMEHEHHEM CIIEHHAIM3UPOBAaHHBIX IporpamMm Ha [[OBM,
Harpumep AutoCAD.

['paduuecknit maTepuan AOKEH KaK MOXHO TOJHEE W HArJisiHEee OTpa)kaTh
OCHOBHBIE PE3yJIbTaThl KypCOBOI'O MPOEKTA.

Ilopsaaok BbINOJHEHUSI KYPCOBOI0 MPOEKTa

Iens nanucanusi KypcoBOM paOOTHI:

— CUCTEMAaTHU3alINs, 3aKpEIJICHUE CTYICHTOM y4eOHOTr0 MaTepHalia 1o JUCIUIUIHHE
Y HaBBIKOB CAMOCTOSITEIIBHOTO BbIOOpA, pacyeTa U MPOSKTUPOBAHUS CUCTEM 3aTUTHI
paboTaromux OT BO3JCUCTBUS BPEAHBIX W/WIA OMNACHBIX MPOU3BOACTBEHHBIX
bakTopoB;

—Oosiee ray0Ookas pa3pabOTKa OJHOTO W3 BOMPOCOB MPEII0KEHHOM TEMATHUKH C
HCIIOJIb30BAaHUEM JIUTEPATYPHBIX HCTOYHUKOB (B TOM 4YHUCJIE MATEHTHOH) W
CIIPaBOYHOr0 Martepuaa.

B xonme paboThl CTyneHT HakamiMBaeT (HaKTHUYECKHUH MaTepuai 1O BbIOpaHHOMN
TEM€ JUIsl PACKPBITHS MOCTABIECHHBIX BOIPOCOB, CUCTEMATU3UPYET €ro, 3HAKOMHUTCS
CO CHOEeUUaIbHOW JUTepaTrypor, [ oCyIapCTBEHHBIMM CTaHAAPTAMH CHCTEMBI
crangaptoB  Oe3omacHoctd  Tpyaa  (CCBT), caHUTapHO-TUTUEHUYECKUMU
HOpMaTuBamu, odopmisier paboTy c Tabauamu, cXxeMaMu, JAuarpaMMaMd U Ha
OCHOBE CPaBHUTEIBLHOIO aHAJIN3a JieJlaeT 000OIIEHHS U BHIBOJIBI.

Tembl KypcOBbIX paOOT MpeiaratoTcsi MPEnoJaBaTesisIMU U YTBEPKIAIOTCS Ha
3aceqanun kKadeapsl. PacnpeneneHue TeM MEXIY CTYIAEHTAMHU OCYILECTBIISIETCS
Kadeapoi ¢ y4eToM UHTepeca KaKIoro CTyJeHTA.

[Tocne BbIOOpa TEMBI KypCOBOM pabOTHI CTYJEHTaM HEOOXOAUMO O3HAKOMHTHLCS C
COOTBETCTBYIOIIMMU pPa3felaMU U3y4aeMoTro O€30MaCHOCTH KU3HEIAEATENbHOCTH, C
IUTEpaTypor, B KOTOPOM paccMaTrpuBaeTCs JaHHas mpoOjieMa. 3aTeM CclieqyeT
MPUCTYIUTDH K COCTABJICHUIO MJIaHA HAITMUCAHUSI KYpCOBOM pabOTHI.
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B nnane Hameuaercss Kpyr mpoOisieM, TpeOyrouux pa3padOTKHM U OCBEIICHHUS B
pabore. DT npoOseMbl 00YCIOBIMBAIOT CTPYKTYPY KYpCOBOM pabOThI, U3I0KEHHUE
KOTOPOM COCTOMT M3 BBEJEHUS, OCHOBHOM YacTH, PAaCU€THON YacTH, 3aKJIIOYEHUS U
CIIUCKA HCIIOJIb30BAHHOM JINTEPATYPHI.

Bo 6sedenuu Heob6Xx0aMMO PacCKpBITh aKTyaIbHOCTh PACCMaTPUBAEMOI IPOOIIEMBI,
ee MPaKTHUYECKOe 3HAYEHUE M MOKa3aTh 3HAaYeHUE OE30MaCHOCTU MPOU3BOJCTBA U
AKCITyaTallui KOHKPETHBIX BUJOB TEXHOJIOTMYECKOT0 000pYI0BaHUS UM Tpoliecca,
IIPU 3TOM HAJ0 YETKO CPOpMYJIMPOBATh 1IeNb U 3a/aud KypcoBoi padoThl. BBogHas
4acTh JOJDKHA ObITh HamucaHa Ha 1—2 cTpaHuIax.

B ocnoenoit wacmu xypcoBoil paboThl W3JIaraloTcsi pe3yabTaThl UCCIEIOBAHUS U
HA HX OCHOBE (OPMYIUPYIOTCS MPEIOKEHUS, KOTOPHIMU MOXHO Oyaer
BOCIIOJIb30BAThCSl HAa TMpakTuke. M3moxkeHue BCEero 3TOro MOXKET COCTOATh W3
HECKOJIbKUX pa3zaesioB. Kaxxaplil pazien A0KeH ObITh UETKO 03arjaBiieH.

B pasnenax OCHOBHOHM uYacTh HEOOXOAMMO JaTh OIEHKY Ppa3IMYHBIM TOYKaAM
3peHus, OOOCHOBATb M apryMEHTHUPOBATh COOCTBEHHBIH B3MJIS[ Ha MpodEMy,
onupasch Ha (PaKTHUECKUE U CTATUCTUYECKUE JaHHbIE, COOpaHHbIe aBTOpoM. OO
0o0BeM ITOM YacTu pabOThl JOJKEH COCTaBIATh 0K0JI0 20—25 cTpaHuIl pPyKOIHUCHOTO
(MaIIMHOMUCHOTO) TEKCTA.

B pacuemmnoii wacmu Heo6X01MMO MPUBECTU PEILICHUE WHKEHEPHO-TEXHUYECKOM
3a/layu, HamnpaBleHHOM Ha ofecrneueHre O€30MacHOCTH TpyJda MpU 3aJlaHHOM
TEXHOJOTHYECKOM Tpoliecce (orepainuu), mo 3a1aHui0 TpernogaBaTes.

B 3axnwuenuu xypcoBoit paboThl cieayeT chOpMyJIHpOBaTh B 0O0OOIIEHHOM,
TE3UCHON (hOpME OCHOBHBIE TEOPETUUYECKUE U MPAKTUUECKUE BHIBOJIBI, BHITEKAIOIINE
U3 MIPOBEICHHOT0 UCCIEA0BaHUS TPOOIEeMBbl Ha 2—3 CTpaHHIIaX.

[locne 3akitoyeHHs] TPUBOAUTCA CHUCOK OCHOBHOM W JIONOJHUTEIBHOMN
UCITOJIb30BAHHOM JINTEPATYPHI.

AHAJIMTHYECKHA 0030p JIUTEPATYPHI

Pazgen nomkeH coaep:karb pacCMOTPEHUE M OLEHKY Pa3INMYHBIX TEOPETUUYECKUX
KOHLETIINHI, B3IJSA10B, METOOUYECKUX IOJXOJI0OB IO PEHIEHUI0 paccMaTpUBaEMOM
npoOiemMbl. 371€ech TOJDKHO OBITh JaHO YEeTKOE oOmucaHue mpeamera (00beKTa)
WCCJIEIOBaHMSI, OTMEYECHBI HEJIOCTATKH M cllabble ero CTOpOHBL. Pexomenmyercs
KPUTUYECKU MPOAHATM3UPOBATh (DYHKIIMOHMPOBAHUE aHAJIOTOB IpeaMeTa (00beKTa)
MCCJIeIOBaHUSI, KaK B POCCHICKON MPAKTHKE, TaK U 32 PyOEKOM.

B stom paszmene paboThl aBTOp aHAIM3UPYET CYMIECTBYIOIIMNA TMOHATUWHBIN
anmapar B HMCCIeIyeMOn 00JacTH, MPENCTaBIsSET CBOIO TPAKTOBKY OMNPENEICHHBIX
MOHATUN (AaBTOPCKOE OINpPEETICHUE), NN JAET KPUTUUECKYIO UX OLICHKY.

[Ipu ocBelleHMM METOAOJIOTMYECKUX OCHOB HCCIEAyeMOM MpoOJeMbl HeE
JIOMYCKAeTCsl ~ KONMMPOBAaHUE  COJCPKAHUA  yUYEOHWUKOB, YUYEOHBIX IMOCOOWMIA,
MoHorpaduii, MHTEpHET-pecypcOoB 0€3 COOTBETCTBYIONIMX CCHUIOK Ha HMCTOYHUK.
IIpu 3TOM peKOMEHAYeTCsl HCIOJIb30BaTh CUCTEMY BKJIIOYEHHUS CCBUIKM MPSMO B
TEKCT pazjena (B BUIE MOCTPAHUYHBIX CHOCOK).

ABTOp pabOTBl JOJKEH IOKa3aTh OCHOBHBIE TEHJCHIHMHM PAa3BUTHS TECOPUH U
MPAaKTUKA B KOHKPETHON OO0JAcTH M CTENEHb UX OTPAXEHUS B OTEYECTBEHHOU U
3apyOeXHOM HaydyHOM M yuyeOHOUl nureparype. [lpuoputeT B mepBOM pazjelne
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paboThl JOMHKEH OTAABAaThCS HCIONB30BAHUIO MOHOTpaduil, HAy4YHBIX CTaTed u
y4eOHOM TUTEepaTypHhl.

Pa3nen Takke JoiKeH cojaepkaTh OOOCHOBaHME BbIOOpa METOJIOJIOTHU
UCCJEeIOBaHMUs O paccMarpuBaeMor mnpobsieme. Ilpu 3ToM pekomeHayeTcs aTh
OLICHKY TMpPEeIoiaraeMbIX METOJO0B MCCIEJOBAHUSA C TOYKH 3PEHUS BO3ZMOXXHOCTH U
[EJIeCO00Pa3HOCTH MX HUCIOJB30BaHUS, MPEUMYIIECTB U BO3MOXKHBIX TPYIHOCTEH
JUIA  pEIICHHsT TOCTAaBICHHOW MPOOJIEMBl TPUMEHUTENBHO K OINpeAeTeHHOMY
peaIMeTy, OTPACId U IEJSIM UCCIICIOBAHMS.

Hay‘IHO'I/ICCJ'IeIIOBaTeJH)CKaﬂ 4acCTb

OTOT pasaen SBISICTCS OCHOBHBIM 10 COJICPKAHUIO M JIOJDKEH HOCHTH
AQHAIMTHYECKUIM XapakTep. B HEM Ha KOHKPETHOM MpHMEpPE OTpaciv Wiu chepbl
(cuctembl) JOJDKHA OBITH HCCIEAOBaHA TMPaKTUKA JEATEIBHOCTH, PACKPBITO U
NPOaHATM3UPOBAHO JIEHCTBUE CHUCTEM M MEXaHU3MOB Ha OKPYKAIOIIYI0 Cpely
yenoBeka. Ilpw HamucaHWW J@aHHOW TUIaBbl M TIPOBEJICHUM aHAM3a HEO0OXO0IUMO
UCIIOJIb30BaTh  COBPEMCHHBIC  CTAaTHCTHYECKHEC  JaHHBIC,  XapaKTEePHU3YIOLIUE
COCTOSIHHE HCCIIEAYeMOro 00beKTa B TUHAMHUKE. B pasnerne JoKHbI ObITh OTPaKCHBI
PE3yJIBTaThl BCEX BHJIOB NMPOBEJCHHBIX HMCCICIOBAaHUIM, KaK HAa OCHOBE BTOPUYHOM
uHpopmanuu  (00s3aTeILHO  yYKa3aHWE HWCTOYHUKOB HMH(POpMANWH), TaK U
AKCIIEPUMEHTATBHBIX UCCIICIOBAHUM, TTPOBEJACHHBIX CTYJCHTOM CaMOCTOSITCIIBHO.

Pazmen momkeH comep)kaTh aHAINW3 PE3yJbTATOB KaKIOTO W3 TPOBEIESHHBIX
MCCIIEJIOBAaHUN 0 paccMaTpuBaeMoi mpobieme. [Ipu ero moaroroBke HeOOXOIUMO
UCTIOJIh30BaTh pa3IUYHBIE METOABl aHallM3a, B TOM YHCIE C HCIIOJIb30BaHUEM
CTHEIMABFHBIX KOMIIBIOTEPHBIX TIporpamMMm 00paboTku wuHbopmanuu. Matepuaibl
paszzena JODKHBI TIO3BOJHUTH OLEHUTh KOPPEKTHOCTh, TTOJHOTY U OOOCHOBAaHHOCTH
BBIBOJIOB M PEKOMEHJAIMIA 110 3allUTe OT BPEAHBIX M ONMACHBIX MPOU3BOJCTBECHHBIX
(bakTOpOB, paccMaTpUBaEMbIX B HAyUYHOU padoTe.

BreinmoJiHeHHe MATEHTHBIX UCCJIEI0BAHUN

Ilenp DATEHTHBIX HCCIEIOBAHMI — TIOJYYEHUE MCXOJHBIX JaHHBIX IS
oOecreueHus: BBICOKOTO TEXHUYECKOTO YPOBHS U KOHKYPEHTOCTIOCOOHOCTH OOBEKTOB
TEXHUKH, MCIOJb30BAHUSI COBPEMEHHBIX HAy4YHO-TEXHUYECKUX JOCTHXKEHUH U
WCKITIOUEHHUS HEOMPaBAaHHOTO TyOJIMPOBAHUS UCCIEAOBAaHUHN U pa3pabOTOK.

OcHOBHBIMH MH(POPMAIIMOHHBIMU UCTOYHUKAMHU JIJISI IPOBEICHHS TTATCHTHBIX
HUCCJICTOBAHUM SIBIISTIOTCS :

— ouranbHbIC TATCHTHBIC OIOJUICTCHH,

— ONHKCaHMs K 3asiBKaM Ha M300peTeHus, MNPOUICAIIMM WM HE MPOLIEIIIUM
MpEeABAPUTEIbHYI0 WX (POPMANIBHYIO 3KCNEpTU3y (B COOTBETCTBUU C MATEHTHBIM
3aKOHO/IATEeIbCTBOM CTPAHbI IIOUCKA);

— OMHUCAHUA K TaTEHTaM;

— OMHUCAHUA MOJE3HBIX MOJIEIEH;

— o(uLUaNIbHbIC TTATEHTHBIC YKA3aTEelu;

YKa3zaHHbIE HCTOYHUKH IIPEACTABIEHBI BO BCcepoccnilckoil NaTeHTHO -TEXHUYECKOM
oubuoteke (BIITBH). B dhonne 6ubanoTekn MMEIOTCS U3AaHUS POCCUMCKUX OPTaHOB
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HAayYHO-TEXHUYECKOW M MATEHTHOW MH(POpPMALMH, 3apyOeKHbIX HHPOPMAIIMOHHBIX
CIIy’k0, MaTEeHTHO-NPAaBOBAasi OTEYECTBEHHAS U 3apyOeKHasl IuTepaTypa.

[louck mareHTHOM uHHPOpMANMK HAa OYMaXXHBIX HOCHUTENSAX MPEAyCMaTPpUBACT
CJIEIYIOIINE BUIbI:

— TeMaTU4YeCKui (10 KIIOUEBBIM CIIOBAM, MHAEKCAM MATEHTHOMN KilacCU(UKAIUN);

— WUMeHHOM (o wuMeHM W (pamMuauu  uU300peTarens, 3asBUTENS  WIH
nmaTeHToo0IaaTeNns);

— HyMEPAIMOHHBIH (M0 YYETHO-PETUCTPAIIMOHHBIM HOMEPAM JTOKYMEHTOB).

[Ipuctynas Kk BBIMOJHEHUIO MATEHTHBIX UCCJICI0OBAaHUM, BBITIOIHAIOT, KaK MPABUIIO,
TEMaTUYECKUN TTOUCK.

[Touck B UnTepnere ¢ ucnonb3zoBanueM 6a3 panHbix denepanbHoro MHctutyTa
[Tpombiniennoit CooctBennoctu (OUIIC) MOkKeET OCYIIECTBIATHCS MO CIAETYIOIIEMY
anpecy: wWww.fips.ru. TTonsectu kypcop k ¢dpase «HDOpManmoHHBIE pecypchI»,
3ateM  «OTKpbBITBIE peecTpbl», pAanee «Peectp wu300petenuit  Poccuiickoii
denepauuny», onpeaeauTh napameTp noucka (kak mpaswuiio, unaekc MIIK). Ecmou
nouCK ocyiectrisiercs o unjaekcy MIIK, To BBecTn HalieHHBINA UHCKC (B HaIlEM
npumepe B65G69/18) OosbiiMu TaTHHCKUME OykBamu 0e3 mpoOesioB (BBOJUTH
TOJIbKO OJINH MHJCKC), U BBIWJIET CIIUCOK HAWIEHHBIX MATEHTOB.

Br100op padoThl M BapuaHTa 3aJaHUA

Homep paGoThl W BapuaHT 3a7aHUsl BBIOMPAIOTCA CTYIEHTOM IO MOCJEIHUM
IByM LudpaM HOMepa 3aueTHOM KHMXKUA. Homep pabGoTbl — mocnenssst nudpa
3a4eTHON KHWXKU. BapuaHT 3amanus — mpennociensss mudpa 3a4eTHOW KHUKKH.
Ecnu HOMep mocnieinelt unu npeanocienteid nudpsl paBeH HyI0, TO HOMep padoTh
WJIM BapuaHT 3a7aHus paBHbl 10.

TunoBbIe BADUAHTHI T€M HA KYPCOBOM MPOEKT

O0mas Tema KypcoBoii padorbl: «BpIOOp, MPOEKTUPOBAHWE M PaCUET CPEJICTB
oOecrieueHus1 6€30MaCHOCTH TPY/la B TEXHOJIOTUYECKOM MPOIIECCE)

Tunosoe 3ajaHue HA KyPCOBYI0 Pa0OTy COCTOUT U3 IBYX YacTei:

1. Teopemuueckasn uacmow

[losicHuTenbHast 3amucKa K KypCOBOMY MPOEKTY IOJKHA BKIIOYATh TUTYJIBHBIN
JUCT, 3aJlaHhe Ha KYpCOBYIO paboTy, coaepKaHWE, BBEICHHE, XapaKTEPUCTUKY
TEXHOJOTUYECKOTO TMPOIIecca, aHAIN3 BPEIHBIX W/MIW OMACHBIX MPOM3BOIACTBEHHBIX
(GakTOpoB, XapaKTEPHBIX JUIsl JMAaHHOTO TEXHOJOTHYECKOTO TMpoIecca, OMHCaHUE
CYIIECTBYIONIUX CUCTEM obOecmedeHrus O0e30MacCHOCTH W 3allUThl pabOTaromMX OT
BPEAHBIX W/WIW OINACHBIX TPOU3BOJICTBEHHBIX (PAKTOpoB (C 0OsA3aTEIBHBIM
MPOBEJECHUEM MMATEHTHOTO MOMCKA MO TEeME MNPOEKTUPYEMOW CHCTEMBbI 3alUThI);
WH)XEHEPHBIE pacyeThl BHIOPAHHOM CHCTEMBI oOecriedeHUs] 0€30MaCHOCTH, BBIBOJIBI
o paboTe, CMHCOK MCHOJIb3yeMOol Juteparypbl. O0BEM KypcoBOil pabOThl JOJIKEH
coCTaBJIITh HE MeHee 30 CTpaHUIl [TIEYaTHOTO TEKCTa C pacyeTaMH.

2. Pacuemnan wacmo
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B nomenienun 1mexa mpoM3BOAUTCS MPOIIECCH METaIo00paboTKU (CBapOYHBIC
paboThl, TOKapHasi 00paboTKa 3aroTOBOK, JIUThE, MPECCOBaHUE, IITAMIIOBAaHUE, KOBKA
u 1.1.) Tpebyercs paccuuTath CUCTEMY YJaJ€HHUSI CBAPOYHOrO a’po30Js U3 BO3/yXa
paboueii 30HbI (MECTHBIM BBITSDKHOM 30HT), CUCTEMY OYMTKH BO31yXa (pyKaBHBIH
GuabTp, ANEKTPOPUIBTP), CUCTEMY 3aLIUTHl OT MOPAXKEHUS TOKOM (3a3eMJICHUE
/3aHyJIeHuE), CUCTEMY 3allUThl OT BUOpauu o0opyaoBanus (BUOpoaemMnprupoBaHue,
BUOPOU3OJSILKS) M TMPOU3BOACTBEHHOIO IIymMa (3BYKOINOIJIOLIAKOMAas OOJUIIOBKA
1exa), TEMIOU30JISIIIUN 000PYI0BaHUS U OMACHOCTH MEXaHUYECKOTrO TPaBMHUPOBAHUS
Ha paboueM MecTe (3alIUTHBIA KOXyX). McxonHble MaHHbIE NPUHHUMAIOTCS IO
BapUaHTaM.

Huxe naetcst npuMepHoe coJiep:kaHne BceX pa3zesioB KypcOBOM pabOThI.

2.1. XapakTepuCTHKA TEXHOJOTMYECKOI0 NMpouecca U aHAJIU3 BPeJIHbIX U/ MIH
ONACHBIX MPOU3BOJACTBEHHBIX (haKTOPOB

B pasaciic IpuBOAUTCA KpaTKasd XapaKTCPUCTHUKA TCXHOJIOTHUYCCKOI'O MpOoUueCCa Ha
nmpeajiaracMom pa60qu MCCTC C YKAa3aHHMCM OCHOBHLIX BHJIOB TCXHOJIOTHYCCKOI'O
O60py,ZIOBaHI/I$I, ChIpbd U MATCPUAIIOB, ABJIAIOMIUXCA HNCTOYHUKAMHN BPCIAHBIX HWIN
OITACHBIX ITPOU3BOJACTBCHHBIX q)aKTOPOB.

2.1.1. Ob6ecneyeHune 6e30MACHOCTH TEXHOJIOTHYECKHUX NMPOLECCOB

B pasznene HeoOXOAMMO MPUBECTH OCHOBHBIE MEPOIPHUSATHS, O0OECIEeUUBAIOIINE
0€30MacHOCTb MPOU3BOACTBEHHBIX MTPOIIECCOB:

— BBIOOPOM TPUMEHSAEMBIX TEXHOJIOTMUYECKUX IIPOIIECCOB, a TaKXKe IPUEMOB,
PEXUMOB pabOTHI U MOPSKA 00CITYKUBAHUS IPOU3BOJCTBEHHOTO 000PY/I0BaAHUS;

— BBIOOPOM TPOM3BOJCTBEHHBIX TMOMEIICHUH M TMPOU3BOJCTBEHHBIX IIJIOMIAIO0K
(m7st TpoLIeCCOB, BHITIONHSAEMBIX BHE TIPOU3BOJICTBEHHBIX TTOMEIIEHUH );

— BBIOOPOM MCXOIHBIX MaTEPHAIIOB, 3aTOTOBOK M T0JTy(haOpHKaTOB;

— BBIOOPOM MPOU3BOJICTBEHHOT'O 00OPYI0BAHHS;

— pa3MeleHrneM MPOU3BOJACTBEHHOTO OOOpPYAOBaHUS W OpraHU3alMer padounx
MECT,

— pacnpeneneHueM QYHKIIUNA MEXIY YEIOBEKOM M 000pYIOBAHUEM B IIEIIAX

— OTpaHUYCHHUS TSHKECTH TPY/A;

— BBIOOPOM CHOCOOOB XpaHEHUS W TPAHCTIOPTHUPOBAHUS HCXOAHBIX MATEPHUAIIOB,
3aroTOBOK, TOTOBOM MPOYKIIMK U OTXOJ0B MPOU3BOJICTBA;

— mpoecCHOoHaTBFHBIM OTOOPOM M O0yUeHHEM pabOTaOIINX;

— MPUMEHEHUEM CPEJICTB 3aIIUTH PabOTAIONINX;

— BKJIFOUCHHEM TpeOOoBaHWU OE30MacHOCTH B HOPMATHBHO-TEXHUYECKYI0 U
TEXHOJOTUYECKYIO JOKYMEHTAITHIO;

— BBIOOPOM TpeOOBaHMIT 0€30MACHOCTH U METOJIOB KOHTPOJISI X BBITIOJTHEHUS.

[Tpou3BOACTBEHHBIEC MPOIECCHI IOJDKHBI OBITH MOXAPO- U B3PHIBOOE30MACHBIMU U
HE JOJDKHBI 3arpsi3HITh OKpYXalollylo cpeny. TpebOoBaHus O0€30MaCHOCTH K
TEXHOJIOTUUYECKHUM TPOIIECCaM BKIIOUAOT:
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— YCTpaHEHHE HEIMOCPEJACTBEHHOTO KOHTakTa paboTarommx C HCXOAHBIMU
MaTepuajiaMH, 3arOTOBKaMH, moiyhadpukaTaMu, TOTOBOM MPOAYKIUEH U OTXOJaMHU
MPOU3BOCTBA, OKAa3bIBAIOIIUMHU BPEIHOE ICHCTBHE;

— 3aMEHy  TEXHOJOTHYECKMX TMPOLECCOB W  ONepanuid, CBA3AHHBIX C
BO3HUKHOBEHHUEM OIACHBIX U BPEIHBIX MPOU3BOJCTBEHHBIX (PaKTOPOB, MPOIIECCAMH U
OlepalusMi, TpPH KOTOPBIX YKa3aHHbIE (PAKTOPhl OTCYTCTBYIOT WJIH HUMEIOT
MEHBIIYI0 HHTEHCHBHOCTD;

— KOMIUIEKCHYIO MEXaHM3aIHI0, aBTOMAaTH3alMI0, IPUMEHEHUE AUCTAHIIMOHHOTO
yIpaBJICHUS MIPU HATUYUH OTIACHBIX U BPEIHBIX MTPOU3BOJCTBEHHBIX (PAKTOPOB;

— TepMeTHU3alio 000pyI0BaHUS;

— TPUMEHEHUE CPEJICTB 3aIIUTHI PaOOTAIOIINX;

— palMOHATBFHYIO OpPraHU3allMi0 TpPyAa W OTABIXa C IETbl0 TPOPUITAKTHKA
MOHOTOHHOCTH Y THIIOJIMHAMUH, & TAK)KEe OTPAaHUYCHHUE TSHKECTH TPYa;

— CBOEBpEMEHHOE TIOoNydeHHe WH(GOpMAllMd O BO3HUKHOBEHHWU OINACHBIX U
BPEIHBIX TMPOM3BOJCTBEHHBIX (AKTOPOB HA  OTACIBHBIX TEXHOJOTHYECKHX
OTepaIusX;

— CHUCTeMy  KOHTPOJSl W  yNpaBICHHWs  TEXHOJOTMYECKOTO  IpoIiecca,
oOecreynBamoIIyl0  3alIUTy  paboTalomUX WM aBapUiHOE  OTKJIIOYEHUE
POM3BOJICTBEHHOTO 00OPY/IOBAHUS;

— CBOEBpPEMEHHOE yAaleHHe U 00e3BpeXHBaHHE OTXOJOB IPOU3BOJCTBA,
SIBIISFOIIIUXCS. UICTOYHUKAMU OTIACHBIX U BPEIHBIX (DaKTOPOB.

2.1.2. OcHOBHBIE BpeHbIe MPOU3BOACTBEHHbIE PAKTOPBI

B pasniene nmpuBOASATCS ONMUCAHUS BCEX OMACHBIX W BPEIHBIX MPOU3BOJICTBEHHBIX
(akTOpOB, XapaKTePHBIX JUIS 33JIAaHHOTO MPOU3BOJICTBA C YKA3aHHEM HCTOYHHKOB MX
BO3HUKHOBEHHS, OCHOBHBIX XapaKTEPUCTHK U YpPOBHEH BO3JEHCTBUSA. 30HBI
BO3JICUCTBUSA BPEAHBIX (DaKTOPOB HEOOXOIUMO OOO3HAYHMTh HA TEXHOJOTHYECCKOU
cXeMe Ipou3BOoJCTBa. [lepeueHb OMacHBIX U BPEIHBIX MPOU3BOJICTBCHHBIX (PAKTOPOB
IPHUBOJIUTCS B MPUJIOKEHUHN A.

HauGomnee BpeaHbIM M OMACHBIM (DaKTOpaM JIaHHOTO IPOM3BOJICTBA CIICIYET JaTh
onucanue. HampumMep, mporu3BOACTBO IIEMEHTA XapaKTepu3yeTcs OOJIBIIUM YPOBHEM
3aIbICHHOCTH BO3/IyXa pa0odveil 30HBI, TO3TOMY HEOOXOAUMO JIaTh XapaKTePUCTHKY
OCHOBHBIX BHJIOB TbUICH IIEMEHTHOTO IIPOM3BOJICTBA, HMX TOKCHUKOJOTHUYECKYIO
XapaKTEPUCTUKY, KIACC OTIAaCHOCTH.

2.2. OcHOBHbIE MEPONIPUATHS M0 3alIMTE EPCOHAJIA U OKPY:KaKIIel cpeabl

B pasnmene moryt ObITh pa3paboTaHbl CIEAYIONIAE BOIMPOCH (MO0 YCMOTPEHUIO
PYKOBOJUTENS U aBTOpPa KYpCOBOM padOThI):

— BO3YXOOXpaHHas M BOJOOXPaHHAS JEATEIBHOCTh NPEANPHUATHS (OYHCTKA
MIPOMBIILJIEHHBIX BEIOPOCOB B atMocdepy, cOpOCOB B BOJIOEMBI);

— WCITOJIb30BAaHUE MPOMBIIUICHHBIX OTXOJOB U MOOOYHBIX MPOAYKTOB B KA4€CTBE
BTOPHYHOTO CHIPHS;

— yTUIU3anus U nepepadoTka MPOMBITIUICHHBIX OTXO0JIOB;
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— TPUMEHEHHE OTXOJOB M TOOOYHBIX MPOAYKTOB TMPEATNPUATHS B KaUCCTBE
HUCXOJHOTO CBIPhSl (MJIM CBIPEBBIX KOMIIOHGHTOB) Il TIOJYyYEHHS 3BYKO-,
TETUTON30JISIIUOHHBIX, MBUICTIOTIONIAONINX MAaTepUaIOB W H3ACIUN, YIIYUIIAOIIHX
yCIIOBHS TPY/Ia.

Crnenyer Takke yneTuTh BHHUMAaHHE HOPMHPOBAHUIO 3arpsS3HEHUN U KPUTEPUAM
OIICHKHU KayecTBa aTMOC(HEPHOT0 BO3ayXa U BOJIBI.

B pasmene CTyZeHT AOKEH MPEMIOXKUTH CIOCO0, YCTPOMCTBO, TEXHOJIOTHIO
OYHCTKH BBIOPOCOB WJIM COpPOCOB, YTHJIM3AIlM{, TPUMCHCHHS IPOMBIIUICHHBIX
OTXOJIOB WJIM JK€ pa3pabOTaHHYI0 O€30MACHYI0 MAaJOOTXOJHYI0 TEXHOJOTHIO C
COOTBETCTBYIOIIMMH pacdeTaMH. B 4acTHOCTH, MOTYT OBITh BBITTOJTHCHBI:

— pacyeTbl OCHOBHBIX IapaMETPOB arperatroB, MPeAHA3HAYCHHBIX JJIS 3allUThI
BO3/YIIHOTO OacceiiHa OT 3arps3HCHHs MPOMBIILICHHBIMU BbIOpocamMu ((UIBTPOB,
IIUKJIOHOB, CKpyOOEpoB U T.11.);

— pacueThl OCHOBHBIX IMApaMETPOB YCTPOWCTB, MPEeAHA3HAYCHHBIX ISl 3alTUTHI
BOJIHOTO OacceliHa OT 3arpsA3HCHHs TPOMBIIIUICHHBIMHA BbIOpOcamMu (ITECKOJIOBOK,
a’pOTEHKOB, (hJI0TATOPOB, aICOPOIIMOHHBIX YCTAHOBOK U T.I1.).

3. IPUMEPHBIE TEMbI KYPCOBBIX PABOT

[lepeyenb BHIOB TEXHOJOTUUYECKUX TPOIIECCOB (OIepaluii) Ha pabounx MecTax,
IpeJiaraeMbIxX JIJIS aHaJIk3a B KypCOBOM paboTe, TPUBOAUTCS HUKE:
1. Pydnas nyrosas cBapka (pabouee MECTO CBapIlUKa);
2. Tokapnas oOpaboTka MeTaiia (paboyee MecTo ToKaps);
3. Tlomous neMeHTHOrO KIMHKEpa (paboyee MECTO MAIIMHUCTA MEJTLHUILBI);
4. dopmoBaHMe IKENE300€TOHHBIX M3JeNuil (pabouee MecTo ornepaTopa
YCTAaHOBKHU HEMPEPLIBHOTO (hOPMOBAHUS);
5. IlpuroroBnenne  OeToHHOW  cMmecu  (omepatop  OETOHOCMECHUTEIBLHOMN
YCTAHOBKH);
6. Ceapka apmatypHbix KkapkacoB i1 JKXBU (paGouee wmecro omeparopa
MHOTOTOYE€YHOM CBApOYHON MAIIWHBI);
[Tomyuenue TemioBoi sHepruu (padboyee MecTo onepaTopa KOTEJIBHON);
8. M3menbueHne chIphbsi ISl MPOU3BOJCTBA KEPAaMHUECKOTO Kupmnuda (padouee
MECTO ONepaTopa MOMOJIILHOW YCTaHOBKH);
9. TpancnmopTUpOBaHHE CBIpbS I TPOU3BOJCTBA CHJIMKATHOTO KHUpIHAYa
(pabouee MecTo MAIIMHUCTA JIEHTOYHOTO KOHBElepa);
10.JIuthe MeTaIIMYECKUX JIeTajeil (pabouee MEeCTo TUTEHIINKA);
11.TIpou3BOACTBO AEPEBSHHBIX U3eNUi (pabodee MECTO TOKaps);
12.06xur kepamMu4eckoro kupmnuua (pabodee MecTO omepaTopa TYHHEITbHOU
neyn);
13.Cymika ceipbs (paboyee MecTo ornepaTopa CyIIMIHLHOTO ammapaTa);
14.1lltamnoBka | TIPECCOBAHUS METAUIMYECKUX U3AeHui (paboyee MecTo
Ky3HeIa-IITaMITOBIIHNKA);
15.Hanecenue rajabBaHMYECKOTO TMOKPBITUS METOJAOM TOPSYEro LHMHKOBAHUS
(pabouee MecTO rajibBaHUKA)
16.ABTOKIaBHasE 00pabOTKa CHIIMKATHOrO Kupmuya (padodee MeCcTo oreparopa
aBTOKJIaBa);

~
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17.1lonyyenre wu3genuii U3 TMOJMMEPOB METOAOM JIUThA (pabodee MeECTO
oreparopa);

18.Ipo6iieHne xkene3ucThiX KBapLUUTOB (pabodyee MECTO MalIMHUCTA JAPOOUIIBHOM
YCTaHOBKH);

19.I1leperpy3ka pacTUTENBHOIO ChIPhs (pabouee MECTO MAaIMHUCTAa KOHBEHEPA);

20.HaHecenue rajbBaHMYECKOr0 MOKPBHITUSI METOAOM HalbuieHus (pabodyee MecTo
rajbBaHHKa)

Tunosoe pacuyeTHoe 3a1aHue:

1. nentudunmposats Hanbosee BpeAHbIE W/WIM ONACHbIE MPOU3BOJICTBEHHbIE
(dakTopsbI;

2.000ocHOBaTh  BBIOOp  cHCTeMBl  oOecreueHus: O€30MacHOCTH  TpyIa,
3alMIIAONTY 0 pa0OTHUKA OT uaeHTuduimpoBanHoro BOII®D;

3.IlpoBecTn pacuer M MNPOCKTUPOBAHUS BBHIOPAHHOW CHUCTEMBI OOECIEeUCHUS
0e30macHOCTU TPY/a.

B kypcoBoii pabGore 00s3aTenbHO HEOOXOAMMO BBITIOJIHUTH pacueT |
NPOEKTUPOBAHUE CIEAYIOIINE TUTIOBbIE CUCTEMBI 0OecTieueHnst 0€30MacHOCTH:

1. VYcrpoiicTBO 3alIMTHOTO 3aHyJIEHUsS I 3alUThl  OT  TOPAXEHUS
ANEKTPUUECKUM TOKOM. lcxonHble naHHBIE K 3aJaue MNPUHATH [0 BapUaHTaM,
NPUBEJICHHBIM B TAOIHIIE

2. 3azeMJiAronIee yCTPOMCTBA ISl 3aIIUTHI OT MOPAKEHHUS JIEKTPUUECKUM TOKOM.
Hcxoauplie TaHHBIE K 3a/1aue€ IPUHSTH 110 BapUaHTaM, MPUBEJEHHBIM B Ta0IUIE

3. BuOponemndupyroiero moKpeITUS [JIsi CHUKEHHS YPOBHsSI BHOPALMOHHOTO
BO3/IEHCTBUA Ha paboTHuKA. VIcXO/HbIE NaHHBIE K 3a/lade MPUHATH MO BapUaHTaM,
NPUBEJICHHBIM B TAOJIHIIE

4. MecTHOE acnupallMOHHOE YCTPOMCTBO IS YJAJCHUS MbUIEra30BbIX MIpUMECe
u3 Bo3ayxa paboueil 30HBI. VcxomHble MaHHBIE K 3a7a4y€ MPUHATH 10 BapUaHTaM,
NPUBEJICHHBIM B TAOIHIIE

JIOTIOMHUTENBHO, TI0 COTJIACOBAHUIO C MPENoAaBaTeNieM, CTYJACHT MOXKET BbIOpaTh
U BBINIOJHUTH pacyeT JPYyroil CUCTEMBbI oOecreueHuss 0e30MacHOCTH TpyAa s
YKa3aHHBIX pab04YnX MECT.

Tabmuma 1
VcxonmHbIe JaHHBIE s pacyeTa 3alUTHOrO 3aHYyJICHHUS
= = *® <
= : & = @ =
- < B3 = g = 4 o gmm )
5 3 = §&x £ = - 2 ) ZEX S £ e
= =z = s = = ﬁ E 2 = Qg E S =%
2 ol & 5 = 52 & 2 g s ¥ o o © 25
5] ) =8 9 = 2 =y g = F E S = %
A E e = & % 2 S I S 2 g o
s g 3 & £ g 58 g3 g3
5 = = T = ° 5 = &
1. AIOMUHHANK 45 1010 Cyxoii 160 AYy 230
2. Cranb 20x4 250 Macnsanslit 25 6-10 AYy 230
3. Cranb 5 300 Macnanslit 40 6-10 AYy 230
4, Mennb 45 350 Cyxoii 180 AYy 230
5. Cranb 30x4 400 Macnsanslit 63 6-10 AYy 230
6. Cranb 6 450 Macnsanslit 100 6-10 AYy 230
7. AIIOMUHHI 5,6 500 Cyxoii 250 AYy 230
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8. Cranb 30x5 550 MacnsHbIi 160 6-10 AYy 230
9. Cranb 8 600 MacnsHsli 250 6-10 AYy 230
10. Menb 5,6 650 Cyxoit 320 AYy 230
11. Cranb 40x4 700 MacnsHbIi 400 6-10 AYy 230
12. Cranb 10 750 MacnsHsIi 630 6-10 AYy 230
13. AIOMUHHI 6,7 800 Cyxoit 400 AYy 230
14. Cranb 50x4 850 MacnsHsli 63 20-35 AYy 230
15. Cranb 12 900 MacnsHbIi 100 20-35 AYy 230
16. Menb 6,7 950 Cyxoit 560 AYy 230
17. Craip 50x5 1000 MacsiHblii 160 20-35 AYy 230
18. Craip 14 1050 MacsiHblii 250 20-35 AYy 230
19. AJFOMHHHI 8 1100 Cyxoit 630 AYy 230
20. Craip 60x5 1150 MacsiHblii 400 20-35 AYy 230
21, Craip 15 1200 MacsiHblii 630 20-35 AYy 230
22. Menb 8 1250 Cyxoii 750 AYy 230
23. Craip 20x4 1300 MacsiHblii 400 6-10 AYy 230
24, Craip 16 1350 MacsiHblii 630 6-10 AYy 230
25. AOMHHHN 5,6 1400 Cyxoii 1000 AYy 230
26. Cranb 60x5 1450 MacnsHbli 1000 6-10 AlYy 230
27. Craip 12 1500 MacnsiHblii 1600 6-10 AYy 230
Tabnuua 2
I/ICXO[[HBIG JaHHBIC JUIA pacdcTa 3alllMTHOIO 3a3CMJICHUS
« - -
E‘ % E = E == o © g
S [~
. = ¢S : 52 z f:it L =g
= = Z == g 2= B E3d S535x =
g z 4 Es £ g = = = = o B = E2R2E g 2 =
= = 9 =l == g S = o 2 o B EE > = <
5 = 225 5 ® ge o £5¢ 238z : Z
2 s Sgwe | £ 2 g 2 SE Fec: 58
= 5 = g = = g5 ¢ = NS5 A~ 0
=% 4 =3 S, s © = g
g = E S
>3 =~ i
1. ['pyHT 200 | 3000 800 80 10 pan 2
2. Cynech 90 1l 3000 900 60 10 psin 2
3. Ilecok 400 11l 3000 5 80 10 pan 2
4. [lle6enp 4000 [\ 3000 10 80 100 pan 2
5. [pyHT 400 | 3000 0 50 10 pan 2
6. [nuna 15 1 3000 0 60 4 psin 2
7. CyTIMHOK 30 11 3000 0 40 4 psin 2
8. [pyHT 85 | 5000 2200 60 4 pan
9. Cynech 100 1l 5000 1000 60 4 pan
10. Ilecok 600 11l 5000 1500 40 10 pan
11. [pyHT 450 [\ 5000 2000 40 10 pan
12. I'pyHT 530 | 3000 800 80 10 KOHTYP 3
13. [nuna 60 1 3000 900 60 4 KOHTYP 3
14. CyTInHOK 75 11 3000 5 80 4 KOHTYP 3
15. I'pyHT 160 [\ 3000 10 80 10 KOHTYP 3
16. Cynech 200 | 3000 0 80 10 KOHTYP 3
17. ITecok 700 1l 3000 0 60 10 KOHTYP 3
18. 1lle6enp 6000 11 3000 0 40 100 KOHTYP 3
19. I'paBuit 6500 | 5000 2200 60 100 KOHTYP 3
20. [nuna 80 1 5000 1000 60 4 KOHTYP 3
21. CyriIMHOK 130 11 5000 1500 40 4 KOHTYP 3
22. I'pyHT 240 \Y 5000 2000 40 10 KOHTYP 3
23. I'nuna 60 1 5000 0 40 4 KOHTYP 3
24. Ilecok 800 11 5000 0 60 10 KOHTYP 3
25. I'pyHT 300 | 3000 1000 80 10 KOHTYP 3
26. Cynech 180 I\ 3000 1500 40 4 psin 3
27. 1llebenp 5800 1 3000 20 60 100 psin 3
Taobmuma 3
BapuaHThl 3a1aHU K ONIPENIEIEHNIO NbUIEBOM HATPY3KU AJIsl IPOEKTUPOBAHKS MECTHOIO aCIIMPALIMOHHOI0 YCTPOMCTBA
o o % DakTH4YecKne Konuel-;Tpamm OBLTH
A % ) = K, mr/m
Sz % g = JlIMTeIbHOCTH 0TOOPa mpoo t
Ne g 5 ANID]L = S = E 5 JMTETLHOCTE 0TOOPA Npoo {, MIH Meponpusitus no
i E E § ;-5 S K1 K Ks K4 NBLIEN0JABIEHHIO
= 2
a = | E% E t t ts t4
1 2 3 4 5 6 7 8 9 10 11
Briemxa AHTpanur ¢ [IpenBapurensHoe
1 MOJIE3HOTO coziepyKaHueM 6 7 225 1070 950 600 800 YBII&KHEHHE MacCUBa
HMCKOITaeMOI0 SiO, 10 5% CIienraTbHBIMHA
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nobaBKaMu

10 20 55 35
5 MenHocyibhux 3 243 340 510 270 500 Tunosas opocuTenbHAs
HBIE PybI cucrema
15 25 15 45
150 80 110 90
3 T'pasmur 12 215 IToxaya BOJbI B 30HY
nblIe00pa3oBaHus
35 40 50 15
260 470 320 315
4 W3BecrHsk 6 321 ITbuteoTCOC C YKpBITHEM
30 25 35 40
VI ¢ 980 710 1010 990
BonoBozaynabsie
5 coziep)KaHuEM 9 247 KK TODDI
Si0 5-10% 15 60 20 40 P
AHTpaIuT ¢ 780 1000 850 920 IpenBapurensHOe
6 cozepKaHHeM 11 340 YBIIQ)XHEHH € MaCCUBA
SiO; 0 5% 30 20 45 35 BOJION
500 350 315 380 TuroBas OpoCUTEIbHAS
! —— R 10 325 15 25 | 55 25 crcrema
TOPHBIX Vrm ¢ 1020 710 1060 840 B
8 BBIPAOOTOK cozepKaHHeM 5 310 Hy?;ig;%:; ::;I(GHI/IS
SiO; 5-10% 35 45 50 15
400 650 800 410 ITsuteoTcoc 6e3
9 Jomnomur 8 316 30 25 35 50 E—
430 450 550 580 Tunosas opocuTenbHas
10 Kpapuut 5 246 15 50 25 40 cucTemMa
. 120 330 400 100 [Tsu1eoTcoc ¢
11 AnroMUHHI 4 302 25 5 20 10 yKpBITHEM
Bonbdpamorobda 190 200 | 215 305
12 HbZOBbIC Zl;ni)su 10 290 Tunosa: (lp(;cy;Teanaﬂ
oy 25 45 40 30 mete
CBapouHbie ammasa 10 5%
13 paGoThI Kpemuesemnuct 6 297 150 320 19 140 Ibineorcoc Ge3
bIii CILIaB 10 30 55 35 YKPBITHSA
205 210 180 290 BomoBo3aymisbre
14 Bonb(pam 5 314 15 25 15 45 2IKEKTOPbI
15 CruiaBel 14 209 145 170 215 260 Tunosas opocuTelnbHas
ATIOMHHUS 35 40 50 15 cucTeMa
. 460 580 610 520 IMTonava BoabI B 30HY
16 Kopynn bemiii ! 300 25 60 35 40 IBbIIC00Pa30BaHUs
310 545 500 670
17 Kpucrobamut 10 256 5 15 30 10 ITpoMbIBKa HIHYpa
Bypenue 425 500 610 560
18 CKBAKMH A1 Mennocynbdun 13 241 Tunoas opocuTenbHas
sapsnku BB HEIC pyAbI 10 45 55 35 cucrema
545 410 680 340
19 Iamor 3 350 15 25 15 5 IIpombIBKa LIHYpa
500 435 600 620 Ioma4a BoasI B 30HY
20 Kpapuur 8 219 15 40 30 10 U100 pa30BaHuUs
400 750 600 770 ITseorcoc 6e3
21 3epHoBasi MbLIb 2 312 35 20 50 15 v —
560 630 435 780 BonoBozaymiHsie
22 Myrmas msuts 6 259 15 60 55 40 SKEKTODBL
XmonkoBast 590 415 640 650
23 Teperpyska TBUTb € 11 234 ITsureorcoc ¢
KyABTYD HngeCLIO()?lOZ 45 15 20 10 YKPBITHEM
D e e 28 455 635 500 700
Tunosas opocuTenbHas
[IPOUCXOXKICHHS
24 JIpHsHAS TIBUTB 9 314 35 20 60 15 cncTena
25 Xom4aTodymax 4 290 560 645 425 650 ITsuteoTcoc Oe3
Hasl IbLTb 15 60 35 40 YKPBITHS
800 635 425 500 TwumoBast OpocHTETbHAS
26 JlpeBecHasi MbLIb 15 302 5 15 20 10 cncTena
Horpvaka AHTpALuT ¢ 980 1015 795 900 TipemapuTemssoe
27 o pg’ . coziepyKaHueM 14 246 YBII&KHEHHE MacCUBa
pol S0z 10 5% 10 20 55 35 BOJIOf
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28 MenHocynbdua 4 7 295 545 360 435 505 TurmoBasi OpocUTeIbHASL
HBIC PY/bI 15 60 15 45 crcreMa
570 295 340 400 ITsuteoTcoc 6e3
29 M3BecTHSIK 6 5 299 35 20 10 15 [E—
Vi ¢ 700 810 990 950 IIpensapurensHoe
30 coJlepKAHUEM 4 15 278 YBJIDKHEHHAE MaccHBa
Si0, 5-10% 15 60 35 40 creruaabHbIMI
nobaBKaMu
Yucio pabounx cMeH B roxy N=260.
Ta6numa 4
I/ICXOZ[HBIG JAaHHBIC UIA TPOCKTUPOBAHUA MCCTHOI'O ACTIMPAIIMOHHOI'O yCTpOﬁCTBa
Ba Tun B,m/R,m| h,m Uo,m/c/ | bym/r,m l,m We,m/c | G, | Gp,mr/c | Ls,m%c Cnp, Ck, FIFcte
pu Q,Br mr/c mr/m® mr/m®
aHT
Boimsicrvie 30nmot
1 MMiockast npuTO4Hast 0,.24 2 1,5 0,03 0,08 0,05 1 0,03 0,03 0,2 2,09 1
cTpys / B crene m=1
2 0,08 05 21 0,02 0,05 0,05 0,08 0,009 0,003 0,08 23 1
3 04 2 1,2 0,05 0,1 0,06 0,12 0,0012 0,005 0,01 0,38 1
4 [ockast npuTO4Hast 0,24 2 15 0,03 0,08 0,05 1 0,03 0,03 0,2 12 12
5 cTpyst / cBOGOIHBII 0,08 05 2,1 0,02 0,05 0,05 0,08 0,009 0,003 0,08 1,06 12
6 |narpybok m=25 04 2 12 0,05 0,1 006 |012| 00012 | 0,005 0,01 02 12
7 IKpyrnast mputo4dHast 0,24 2 15 0,03 0,03 1 0,03 0,03 0,2 1,1 1
8 cTpys / B cTene 0,08 05 2,1 0,02 0,05 0,08 0,009 0,003 0,08 18 1
9 F=TCd2/4, m=1 04 2 1,2 0,05 0,04 0,12 0,0012 0,005 0,1 0,4 1
10  |[Kpyruas nputodHas 0,24 2 15 0,03 0,03 1 0,03 0,03 0,2 2 1
11 cTpyst / cBOGOIHBII 0,08 05 2,1 0,02 0,05 0,08 0,009 0,003 0,08 18 1
2 |uarpyGox f=TEd%/4, 04 2 12 0,05 004 |012| 00012 | 0,005 0.1 04 1
m=1
13 KoHnBekTHBHast 0,24 2 1000 0,3 0,08 0,05 1 0,03 0,03 0,2 12 1
14 IocKasi cTpys/ B 0,2 0,5 800 0,2 0,05 0,05 0,08 0,009 0,003 0,08 11 1
15 crene m=1 0,3 2 2000 0,5 0,1 0,06 0,12 0,0012 0,005 0,01 0,1 1
16 KoHnBekTHBHast 0,24 2 1000 0,3 0,08 0,05 1 0,03 0,03 0,1 0,6 1
17 Kpyrias crpysi/ B 0,2 0,5 800 0,2 0,05 0,05 0,08 0,009 0,003 0,08 0,3 1
18 crene m=1 0,3 2 2000 0,5 0,1 0,06 0,12 0,0012 0,005 0,01 0,1 1
19 KoHnBekTHBHast 0,24 2 1000 0,3 0,08 0,05 1 0,03 0,03 0,1 0,54 1
20 Kpyriaas crpys/ 0,2 0,5 800 0,2 0,05 0,05 0,08 0,009 0,003 0,08 0,3 1
21 CBOOOTHBIN 0,3 2 2000 05 0,1 0,06 0,12 0,0012 0,005 0,01 0,1 1
narpyook m=1
Botmscnvle nanenu
Bap. Tun Xo, M Yo, M R, m Q,Br r,m We,m/c | G, | Gp,mr/c| Ls,m%c Cnp, Crak,
mr/c mr/m® mr/m®
22 IBokoBasi B cTeHE 0,2 0,3 0,24 1000 0,03 0,05 1 0,01 0,03 0,01 0,7
23 IBokoBasi cBOGOIHAs 0,2 1 0,24 1000 0,03 0,05 1 0,01 0,03 0,01 0,11
(A=B)
24 |Yruosas (A=B) 0,2 0,5 0,24 1000 0,03 0,05 1 1 0,03 1 1
25  |[BokoBas cBoGOIHAsA 2 1 0,24 1000 0,03 0,05 1 0,01 0,03 0,01 0,06
(A=B)
26 [Yriosasi (A=B) 1 1 0,24 1000 0,03 0,05 1 0,01 0,03 0,01 0,06
27 IBokoBasi cBOGOIHAs 2 2 0,24 1000 0,03 0,05 1 0,01 0,03 0,01 0,06
(A=B)
Tabmuma 5
VcxoaHble IaHHBIC T pacueTa BUOPOIeMII(UPYIOUIETO MOKPBITHSI
Ba Tun BAIT Jemndupyemas KOHCTPYKLHS Buo6ponoriaamaromuii/ IIpomeskyTOUYHBII
pu BSI3KOYNPYI Wil cJI0M /apMHPpYIOLIMii cJ10i
anr MaTepuan di, m MaTepual d2, m MaTepual ds, m
1 JIByXCIoitHO® JKeCcTKOe cTallb 0,002 pe3uHa 922 0,0006 JIaTyHb 0,0001
2 ApMmupOBaHHOE cTallb 0,006 pe3uHa 922 0,006 cTajb 0,0005
3 JIByXCIOITHO® JKeCTKOe cTallb 0,004 detp 0,003 TEKCTOJIUT 0,0005
4 ApMmupOBaHHOE cTalb 0,004 AT AT 0,003 AMOMUHUI 0,0003
5 JIByXCIOIHO® JKeCTKOe cTallb 0,002 BJI-17-58 0,001 MeIb 0,0001
6 ApMupoBaHHOE cTalb 0,002 BJ[-17-58 0,001 AMOMUHUI 0,0003
7 JIByXCIoitHO® JKeCcTKOe cTallb 0,001 acOOKapTOH 0,006 TEKCTOJIUT 0,0005
8 ApMHpOBaHHOE cTalb 0,0001 BJ[-17-58 0,0001 AMOMUHUI 0,0006
9 JIByXcIoitHO® KecTKoe cTalb 0,006 pesuna 1002 0,006 MeIb 0,0001
10 ApMHpOBaHHOE cTalb 0,006 pesuna 1002 0,006 cTajb 0,0005
11 JIByXCIoitHO® JKeCcTKOe cTalb 0,005 pesuHa 615 0,006 JIaTyHb 0,0001
12 ApMupOBaHHOE cTalb 0,005 pesuHa 615 0,006 AMOMUHUI 0,00006
13 JIByXCIOitHO® JKeCTKOe cTallb 0,001 AT AT 0,002 TEKCTOJIAT 0,0005
14 ApMmupoBaHHOE cTallb 0,001 AT AT 0,002 AMOMUHUI 0,0006
15 JIByXCIOITHO® JKEeCTKOE cTalb 0,003 AQHTUBHOPHT 2 0,002 AMOMUHUI 0,00006
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16 ApmMmupoBaHHOE cTajb 0,003 aHTUBHOPHT 2 0,002 AMOMUHU I 0,0009
17 JIByXcioitHOe XKecTKoe cTajb 0,0003 AHTUBHOPHT 3 0,001 TEKCTOJIUT 0,0005
18 ApmMmupoBaHHOE cTajb 0,0003 aHTUBHOPHT 3 0,001 Xaigamer 0,0005
19 JIByXcI0iHOE XKeCTKoe AIIOMHHUI 0,001 acOOKapTOH 0,0004 Xaigamer 0,0005
20 ApMupoBaHHOE AIOMHHUI 0,001 BJ[-17-58 0,0004 M€Ib 0,0001
21 JIByXcI0iHOE XKeCTKoe AMIOMHHUI 0,004 AT AT 0,004 AMOMUHUI 0,00006
22 ApMupoBaHHOE AIOMHHUI 0,004 ATAT 0,004 crajib 0,0001
23 JIByXcI0iHOE XKeCTKoe AIIOMHHUI 0,002 derp 0,003 Xaigamer 0,0005
24 ApmMmupoBaHHOE AIOMHHUI 0,002 AT AT 0,003 M€eJIb 0,0001
25 JIBYXCIIOIHO® JKECTKOE ATOMHUHHH 0,003 acOOKapTOH 0,004 TEKCTOJIUT 0,0005
26 ApMHpOBaHHOE QIFOMHHHI 0,003 pe3uHa 922 0,006 cTaJlb 0,0003
27 JIBYXCIIOIHO® JKECTKOE AITOMHUHHIA 0,005 AHTUBHOPHT 3 0,0001 Me/lb 0,0001

3ammTa KypcoBOro npoeKTa

B npouecce 3amuThl KypcoBOil pabOThl BBISBISIOTCS: HaJU4YME OCTATOYHBIX

OOIIETEOPETUYECKUX  3HAHUI o yuyeOHOMY  Kypcy «be3onacHocTh
KU3HeneaTeabHOCTHY, <«lIpou3BOJCTBEHHAass CaHUTapus W THUTMEHAa TpyJay,
«Martepuanosenenuey,  «OU3NKO-XMMHUUYECKHE  OCHOBBI ~ HAHOTEXHOJOTHUY,

«TexHoMOrusT HAaHOPAa3MEPHBIX MAaTEpPHUaIoB» W JAp., T.e. YMEHHE CAMOCTOSATEIHHO
NPUMCHATh WX TPH aHAJIW3¢ HAyYHOW M YYeOHOW JUTEpaTyphl IO MpobjeMam
OpraHu3alyy, ynpaBJIeHUs U 3P(HEKTUBHOCTH CUCTEMBbI 00CCIICUCHHS 0€30MacHOCTH
B HAHOWH)XCHEPUHU B COBPEMEHHBIX YCIIOBUSAX; CIIOCOOHOCTH K (DOPMYIUPOBKE
OCHOBHBIX TCOPETUYCCKUX IMOJIOKEHUH, COACPIKAIIUXCS B pad0Te, M YPOBEHb 3HAHUI
COOTBETCTBYIOLIUX HOPMAaTHBHBIX JIOKYMCHTOB, pETJIaMEHTHUPYIOIITUX
(YHKIIMOHUPOBAHHE COOTBETCTBYIOIIUX CTPYKTYP MPEANPUITHN U OpraHHU3aIU.

Jist  3aluThl  CTYAEHTY PEKOMEHIYETCS TMOATOTOBUTH MYJIbTHUMEIUNHYIO
npesenrtanuio (B ¢popmare npesenramuu Microsoft Power Point) mo teme paboTsi,
HATJISITHO OTpa)Xaroulyld OO0bEeM MPOBEICHHBIX HCCIEIOBAaHUNA M TIOJyYEHHbIE
pe3ynbTaThl. 3alUTa KypcOBOI'O TIPOEKTa OCYIIECTBISIETCS B MPHUCYTCTBUH
CTYJIEHTOB TPYMIIbI, YTO JAET UM BO3MOYKHOCTbD:

— MOJIYYUTh HOBBIE 3HAHUS U JOTIOTHUTEIBHYIO HH(POPMAIIHIO;

— OILICHUTbH BBHICTYIUICHHE 3aIHUIIAIOIIETOCS;

— pUOOPECTH HaBBIKM MHOTOCTOPOHHETO IMAJIOTa;

- npuoOpecTd HHTEpeC K YCTHOM JUCKYCCHHM, 4YTO CIIOCOOCTBYET
(bOpMHUPOBAHUIO CAMOCTOSITEIBHOTO MPO(ECCHOHATBHOTO MBIIIICHHUS.

Ha 3amurty kypcoBoii pabotbl oTBomutcs 8—10 MUHYT, B T€UE€HHE KOTOPBIX
CTYJIEHT JOJDKEH KPAaTKO M3JI0KUTH IIeNIb pabOThI, €€ 3a/1a4i, OCHOBHOE COZIepKaHue,
BBIBOJIBI TI0 pe3yJabTaTaM BBIIOJHEHHONW pabOThI W OTBETUThH HA BONPOCH U
3aMeyYaHusl PElEH3eHTa U MPUCYTCTBYIOMINX MIPH 3aIUTE.

KypcoBasi pabora olieHMBaeTCsI Ha OCHOBE NHMCHMEHHOW pEIEH3UH TI0
YeThIPEX0aUIbHOW  CHUCTEME: «OTIUYHOY», «XOPOIIOY», «YyIOBIECTBOPUTEIHHO,
«HEYHOBIECTBOPUTENHHO». CTYNEHT, MOJYYHBIIHA OIEHKY «HEYIOBICTBOPUTEIHHOY,
JIOJKEH HaIMcaTh KypCOBYIO pabOTy Ha Ty K€ WM HHYIO TEMY .

[lo nambosee ymadyHbBIM M YCHENIHO 3alIUAIIEHHBIM padOTaM MOXKET OBITh
pPEKOMEHIOBaHa TMOJTOTOBKA IyOJWKAIMi B HAyYHBIE W METOJIWYECKUC HW3IaHUS
YHUBEPCUTETA.

Kpurepuu ouieHUBaHHUS KYPCOBOI'0 IIPOEKTA
dopma OLIEHKH Kpurepuii oniennBanmyst
OTIIMYHO XOopolIo yMeeT caMOOpIraHW30BbIBAaTh CBOIO pabOTY; BCE ITambl pabOThI
BBITIOJIHAET B COOTBETCTBMH C IUIAHOM; CaMOCTOSITEIIBHO PEIIAcT BCE
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DopMa OLIEHKH

Kputepuii oieHuBanus

MOCTABJICHHBIE ~ 3aJ[a4M; TBOPYECKH TOJIXOJUT K  BBINOJHEHUIO
MOCTABJICHHBIX 33/1a4;

KOHKPETHO M SICHO (hopMynupyeT Lenu M 3a1ad, COOTBETCTBYS TEMe
paboTbI; 000CHOBBIBAET BHIOOP HCTOYHHKOB MH(POPMAIIT; 000CHOBAaHHO
U TIOJIHO PAcKphIBaeT MpOOIEMbl M MYTH UX PEIICHUi; MPaBHIBHO U
YETKO JIeNAeT BHIBOIBI, COOTBETCTBYIOIIHE 3asBJICHHBIM B paboOTe HEIsM
M 33/1a4aM; PacCMaTPHUBAET HCIIOIb3YEeMbIe METOIbI IS MPAKTHYECKOTO
npuMeHeHus; pabora odopmiieHa Ha BBICOKOM YPOBHE: JIETKHH U
HOHSTHBIM CTHJIb M3JIOKEHHUS, paboTa JIOTMYHA, TPaMOTHA, B TOJHOM
o0beMe TIpefCTaBlIeHbl TpadHKy, IHarpaMMbl, CXEMbl, PHCYHKH,
COOTBETCTBYIOIIE TpPeOOBaHMSI O(GOPMIICHUS; PEYb BBICTYMAOIIETO
COOTBETCTBYET  3asBICHHOW TeMe, CTPYKTypHpOBaHa, JIOTUYHA,
JIOCTYIIHA, COJEP)KAT BCIO  HEOOXOMMMYIO  WH(OPMALUIO  JUIs
MIPE/ICTABIICHNUS; XOPOIIO BJIAJIeeT TEPMHHOJIOTHEH, OpPUEHTHPYETCS B
Marepuaie, OHMUMAET IPOIECChl M B3aMMOCBSI3H; apryMEHTHPOBAHHO,
YETKO, MOJIHO OTBEYAET Ha BOMPOCHI; peub CBOOOIHAST O€3 MPOUTEHHUS.

XOpOLIO

Crnioco0OeH caMOCTOSITEIbHO OPraHU30BHIBATh CBOIO PabOTY MO MHOTHM,
HO HE BCEM BOIPOCAM; BCE PAOOTHI BBHITIOJIHSIOTCS C HE3HAYMTEITHHBIM
OTKJIOHEHHEM OT TUIAHA; HE0OX0IMMa KOHCYIIBTAIMS TSl PEIICHUST BCEX
MOCTABIICHHBIX 3a/la4, TPOSBISET TBOPYECKHE CIOCOOHOCTH TIpH
BBHITIOJIHEHWW  TIOCTaBJICHHBIX  33/1ad; TPOMO3IKO ¥ HETOJHO
dbopMynupyeT menuM W 3a7ad; JaeT oO0mue OOOCHOBaHUS BBIOOPY
WCTOYHMKOB MH(OPMAIMK; B OOIIEM pacKpbIBaeT MPOOJIeMbl M IyTH UX
peleHui; GpopMupyeT OOIIME BBIBOJBI, COOTBETCTBYIOUIME LIENISM U
3amadyam  paboThl; pabora odopmiieHa Ha XOpOIIEM YpPOBHE:
CTaH/IAPTHBIN U MOHATHBIN CTUJIb U3JI0KEHNUS, paboTa CTPYKTYpHUPOBaHa,
MMEIOTCSI HEOOJBIIME OIMMOKH TEKCTa, OOJIbINas 4acTh HMH(OpMAaIH
COIIPOBOXKIAETCsl TrpaduKamu, JUarpaMMaMM, CXEMaMH, PUCYHKaMH,
COOTBETCTBYIOIIAs TPeOOBaHUSIM O(GOPMIICHUS; pPeYb BBICTYIAIOIIETO
COOTBETCTBYET TEMaTHKe, IOCJeoBaTeNbHa, JIOTUYHA, IOHATHA,
COJEP)KUT MUHHMYM JOCTATOUYHOW MH(OpMAIIUU; BIAJICET HE IMOJHOM
TEpPMHUHOJIOTHEH, OpPUEHTHPYETCS B MaTepHuaie, MOHUMaeT oOIue
HpoLIeCChl M B3aMMOCBS3U; IMPAaBWJIBHO OTBEYAET HAa BOMPOCHI; PEYb
cB0OOTHAs O3 MPOUTEHHUSL.

YAOBJICTBOPUTCIIBHO

Opranuzaiysi cBoed pabOThl IOJHOCTBIO — OCYILECTBIISCTCS O]
PYKOBOJCTBOM  DPYKOBOAMTENS;  HPUCYTCTBYIOT — 3HAuUTENIbHbIE
OTKJIOHEHHUS OT IUIaHa M rpaduka BBINOJHEHUS PaOOThI; C MOMOILBIO
METOUYECKHX PEKOMEHJALMIA 1 PYyKOBOAUTENS PEUIET MOCTABJICHHbIC
3a/1aud; TBOPYECKUM MOAXOX K BBINOJHEHHIO IOCTABJICHHBIX 33/1a4
HPOSBIIAETCS] YACTUYHO; B OOIIEM M HE CBA3aHHO (pOpMyIHpYeT Lielu U
3a71a4; YaCTMYHO PacKpbIBaeT IMPOoOIEMBbl U ITyTH UX PELIEHUI; C TpyAOM
¢dopMynupyer BBIBOABI IO LENAM W 3agadaM paboThl; paborta
oopmieHa Ha YIOBIETBOPUTEIBHOM YPOBHE: CTHJIb H3JIOKEHUS
IPOCTOM M HE BCeria MOHATHBIHM, paboTa He MMEET YETKOU CTPYKTYpHI,
COZIepKaThCsl TPaMMaTUYECKUE OIIMOKM, TOJBKO JUISi OCHOBHOHM 4acTu
npeJcTaBieHbl IpaduKy, AMarpaMMbl, CXEMbl, PHCYHKHM, HE BCerja
COOTBETCTBYIOIIME TpeOOBaHUS O(GOPMIICHHS; B PEYH BBICTYMAIOIIETO
NPUCYTCTBYIOT OTXOXJIEHHUS OT 3asBJIEHHOM TEMBI, CTPYKTYpa YETKO HE
COOTBETCTBYET COJAEPKaHHIO PabOThI, MPOCTa, IOCTYIHA, COAEPHKHUT
MHUHUMYM HH(opMaImuy; Ha 6a30BOM ypOBHE BIIaJIe€T TEPMUHOJIOTHEH,
HE BCErZa OPUEHTUPYETCS B MaTepHaie, KOPOTKO M C TEXHHUYECKUMH
OIIMOKaMH OTBEYAeT Ha BOIPOCHI; pedb YacTO CKOBAHHAsl, MPUMEHSET
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DopMa OLIEHKH

Kputepuii oieHuBanus

YTCHHUC C JIUCTA.

HCYOOBJICTBOPUTCIILHO

Opranuzaimsi cBoeil pabOThl OTCYTCTBYET, JQKE IOJ PyKOBOJCTBOM
PYKOBOJUTENS; TUIaH W TpadUK HE BBIMOIHACTCS; HE MOXET peIlaTh
MIOCTABJICHHBIE 33/1a4H; HETPAMOTHO M HENPaBWILHO (GOpMYIHpPYET Len
W 33/1a4; HE PACKpPBIBACT MPOOJEMBbI W MYTH UX DPEHICHHH; HE yMeeT
(opMyTUpOBaTh BBIBOABI 1O IEISIM M 33jJadaM paloThl; paboTa
oopmIieHa HEOPEKHO M HETIPABUIIBHO: CTHJIb M3JIOXKCHHS HE TIOHSTEH U
TSDKEJIO BOCIIPUHHMMAaeM, paboTa MOJHOCTHIO HE CTPYKTYPHPOBAaHa,
coziepiKaThCsi  OOJNIBIIIOE  KOJNMYECTBO —TIPAMMATHYECKUX — OLIMOKH,
OTCYTCTBYIOT HEOOXOIMMBbIe Tpa(UKH, JUArpaMMBbl, CXEMbl, PUCYHKH;
pedb BBICTYMAIONIETO HE COOTBETCTBYET 3asIBJICHHOW TEME, COBEPILICHHO
HE BIIQJICET TEPMUHOJIOTHEH, HE OPHEHTHPYETCS B Marepuaie, He
CIIOCOOCH OTBEYAaTh HA MHOTHE BOMPOCHI, peub Cyxas, 4YacTo
MPEPBIBUCTAS], IPUMEHSIET YTCHHUE C JIUCTA.

4.5. Conepxxanue pac4eTHO-rpaguIecKOro 3aiaHus,

HHAMBHUIYAJIbHBIX JTOMAIIHUAX 32IaHUH

VY4eOHbBIM TJIaHOM HE TPEAYCMOTPEHO.

5. OHEHOYHBIE MATEPHUAJIBI IJIs1 IPOBEJAEHUSA TEKYLWEI'O
KOHTPOJIS, MTIPOMEXYTOUYHOM ATTECTAIIUN

5.1. Peanu3zanus KoMneTeHIMHA

1. KomnereHnuusi IIK-2. Cnoco0OeH y4acTBOBaTh B IMPOBEACHUU PACUYETHBIX padOT

(1'[0 CYIIECTBYIOIIMM METOJMKAM) IPU IPOSKTHPOBAHMU CHCTEM 0C€30IMacCHOCTH B

HAHOWMHXCHCPHUH, B TOM YHMCJIC BBIIIOJHATE TCXHUKO-3KOHOMHUYCCKOC 000CHOBaHHE

ITPOCKTOB.
HaumenoBanue nnaukaropa Hcnonb3yemble cpeicTBa OIICHUBAHUS
(moxasareJist OIleHUBAHMUS)
[1K-2.1 BeimonHsieT ucciie1oBaHus CTPYKTYPhI U ColecenoBanue, TECT, 3aIIUTa
CBOMCTB HAaHOMATEePUAJIOB U U3JEIUN U3 HUX B MPAKTHYECKUX paboT, 3aluTa KypcoBOro
COOTBETCTBUU C TEXHUUYECKOHN U IKCILTyaTal[MOHHOMN MPOEKTa, IK3aMeH
JOKYMEHTalen

5.2. TunoBbie KOHTPOJIbHbIE 3aJAHNUS JAJIS1 IPOMEKYTOYHOH aTTeCTALIUN

5.2.1. IlepeyeHb KOHTPOJbHBIX BONPOCOB (THIOBBIX 3aIaHNUI) JJIA IK3aMeHa

Ne HaumenoBanue Copeprxanue BOMPOCOB (TUTIOBBIX 3aJJaHUN )
n/n paszena TUCIUTUTHHBI
I1K-2
1 Mertoanueckue moaxoapl | CTpyKTypa ¥ XapaKTePUCTHKH TEXHOTEHHBIX 00bEKTOB
2 K pacyery u dopMupOBaHUE HHKCHEPHBIX CHCTEM 00ECIICUCHUS
MPOCKTUPOBAHHIO CUCTEM | O6E30IIACHOCTH
3 oOecreueHust HopMmaTuBHO-TexHUYECKast 6a3a pacueTa u MPOCKTHPOBAHHUS
0€30MacHOCTH chcTeM obecrieueHus 0€30MacHOCTH
4 [ponieaypa MpoEKTUPOBAHUS CHCTEM 00ECTICUCHHSI
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0e30MacHOCTH TpyJa

S) Cucrempl HopManuzauuu | OCHOBHBIE MEPONIPUATHS IO O3J0POBIECHUIO BO3IyILIHOM
[1apaMeTpPOB BO3AYIIHON | CpEIbl.
6 cpelbl [TpombinuieHHast BEHTHIISAIMS. Buapl BeHTWIISIIUN
7 IIPOU3BOACTBEHHBIX Mexanudeckas BeHTwisAuudA. [IpenMyinectBa M HENOCTAaTKHU.
IIOMEULIECHUH, 3alUThl OT Bunnl BEHTHISIIMOHHBIX YCTaHOBOK.

8 IIbLIE-, Ta30BbIICICHUN Mertouka pacyeTa eCTeCTBEHHOW BEHTUIIALIMI
Metoauka pacueT MEXaHWYECKOW BEHTHJISIMH MO H30BITKaM
TETUIOTHI, BPEIHBIX BEIIECTB U BIIATH

9 OuncTka BO3AyXa OT MBUICBBIX 3arps3HeHuid. OCHOBHBIE
XapaKTEPUCTHUKH MBUICOYNCTUTEIILHOTO 000PYAOBaHUS

10 OCHOBHBIC CBOWCTBA IMBUICH

11 CBolicTBa MPOMBIIUIEHHBIX Fa30B

12 OCHOBHbBIE MEXaHU3MBbl OCAKICHMS YacTHUI] (FPaBUTALIMOHHOE,
WHEPIIMOHHOE, LEHTPoOekKHOe, Nu(dy3HOE, DIEKTPUUYECKOE
ocaxxjienne, repmodopes u nuddysnodopes)

13 OcHoOBHbIE TUIBI 000PYNOBaHUS [UIsl OYMCTKH BO3JyXa OT
TBLTN

14 OcHOBHbIE THUIBI 000PYNOBaHUS [UIsI OYMCTKH BO3IyXa OT
MapoB ¥ ra3oB

15 MeTto1MKa a’3poAMHAMHYECKOTO pacyeTa CUCTEMbl aCIUPALIUU

16 Knaccnudukamus mpuieyTaBIuBalONIMX anmapaToB M OIEHKa
s dexTuBHOCTH UX pabOTHI

17 CriocoObl OYMCTKH Ta30B OT ra30BbIX IpuMeceil: (azcopOrus,
abcopOIusl, KaTATMTUYECKUE METOIbI OYMCTKH, JOKUTAHHE).

18 OuncTKa ra30B OT JETKOOKUCIISIEMbIX, TOKCUYHBIX WJIH JypHO-
NaxXHYIIMX BEIIECTB

19 OO0GcnyxuBaHWE€ W KOHTPOJb pabOThl MBUICYIABIHBAIOIINX H
ra3004YUCTHBIX YCTAHOBOK

20 Bo3ayniHo-TemnioBbie 3aBeCh

21 Cuctembl 3aIUTHI OT Bubpanus. Knaccudukanus u HOpMHpOBAaHHME BUOpAIIHH,

BUOPAIIMOHHBIX JIeCTBHE HA OPraHU3M YeJIOBeKa.

22 BO3JICHCTBUI CpezcTBa ¥ METO/IbI 3aIIUTHI OT BUOpAINH

23 Onenka 3 GEeKTUBHOCTH CPEJICTB 3aIIMTH OT BUOPAIIUH

24 Bubpowuzomnsus (CymrHOCTh MeTo/a, IPUMEHSIEMbIC
MaTepuasbl, IPUHIUIIBI pacueTa, XapaKTepUCTHKN)

25 Bubporamenue, (cymHoCTh MeTo/a, IPUMEHSICMbIC
MaTepuasbl, TPUHIHUIIBI pacyeTa, XapaKTepUCTUKH)

26 BubponemndupoBanue (CylmHOCTb METOAA, TNPUMEHSEMBbIC
MaTepuasbl, IPUHIHUIIBI pACUeTa, XapaKTEPUCTUKU)

27 CucTteMbl 3alIUTHI OT [Mym. Knaccudukanuss 1 HOpMUPOBaHUE 1IyMa, ACUCTBHUE Ha

MIPOU3BOJICTBEHHOTO OpraHu3M 4eJIOBeKa.

28 nryma CpencTBa v METO/BI 3aLLUTHI OT IIyMa.

29 3BYKOM30JAIMS  (CYyIIHOCTh ~ METO/a,  IpUMEHsEMble
MaTepuasbl, IPUHIIMIIBI pacueTa, XapaKTePUCTHKH)

30 3ByKOMOIJIONIEHHE  (CYIIHOCTh  METOJa, IpUMEHSeMble
MaTepuasbl, IPUHIUIIBI pacueTa, XapaKTepUCTUKN)

31 Inymurenn myma (CymHOCTh MeTOJa, IpPHUMEHsSEMbIe
MaTepuasbl, IPUHIIUIILI pacyeTa, XapaKTePUCTUKH)

32 OKpaHMpOBaHHE IIyMa (CYIIHOCTh MeETOJa, INpHUMEHsEMbIe
MaTepuasbl, IPUHIIUITBI pacyeTa, XapaKTePUCTUKN)

33 CucTeMsl 3alUTHl OT OnexkrpomaruutHele  mossd.  Knmaccudukanusi,  0CHOBHbIE
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OJICKTPOMArHUTHBIX

XAPAKTCPUCTUKHU

34 MOJICH U U3Ty4eHUH; CpenctBa 1 criocoObl 3auThl 0T DMIT
35 3amuTa ot OxpanupoBanue OMII (cymHOCTh MeTOJa, NPUMEHSEMbIE
HMOHHU3UPYIOIHNX MaTepuabl, IPUHIUIIBI pacyeTa, XapaKTEPUCTUKH )
36 U3ITy4CHU 3amra ot OMII npoMBIIUIEHHON YaCTOTHI
37 3amura ot OMII pagroyactoTHOrO AMana3zoHa
38 JlazepHoe wW3IydeHUE. XapaKTEPUCTHKHU, KIACCHl OMACHOCTH
Ja3epoB
39 Crioco0bI 3aIUTHI OT JIA3EPHBIX U3ITYUICHHUH
40 3amuTa OT ICTOYHUKOB TETIJIOBBIX M3ITy4CHHIA.
41 Temuo3anurHble SKpaHbl (IPUMEHSIEMbIE MaTEpUalbl, OLEHKA
93¢ (HEKTUBHOCTH)
42 HNonwmsupytonmue  W3AydeHWss W WX  TUTHCHUYECKas
periiaMeHTaIusl.
43 CriocoOBbl ¥ cpeJICTBA 3alIUThl OT HOHU3UPYIOIUX U3ITYYEeHUH.
44 Cuctemsl 3alIUTHI OT DIIeKTPOOTIaCHOCTh Ha MPOU3BOJCTBE. [HeiicTBue
MTOPAKCHUS AJIEKTPUUYECKOTO TOKA Ha YeJIOBEKa
45 JNIEKTPUYECKMM TOKOM | AHAIM3 OIMACHOCTH TIOPKEHUS OJJIEKTPHYECKHUM TOKOM B
Pa3ITUYHBIX ATEKTPOCETSIX.
46 CriocoObl 3alIUThI OT MOPAKEHUS AIEKTPUUECKHUM TOKOM IPHU
IKCIUTyaTaIliy YCTAaHOBOK, HAXO SIIMXCS 10T HANPSHKEHUEM
47 3amuTHOE 3a3eMyieHHE (CYINIHOCTh METOJa, MPUMEHSIEMbIC
MaTepHAJTbI, TPUHIIHAITBI pAacUeTa, XapaKTePUCTUKH)
48 3ammuTHOE 3aHyNEeHHE (CYIIHOCTh METOJa, IPUMEHSIEMbIC
MaTepuasbl, TPUHIHUIIBI pacueTa, XapaKTePUCTUKN)
49 3amuTHOE OTKIIOYEHHE (CYINIHOCTh METOJa, MPUMEHSIEMBbIC
MaTepuasbl, IPUHIHUIIBI pacueTa, XapaKTePUCTUKN)
50 CucrteMsl 3alUThI OT 3anura OT ONaCHOCTEW MEXaHMYECKOT0 TPABMUPOBAHUS
51 OIIACHOCTH OGecnieuenne  0€30MACHOCTH  MOABEMHO-TPAHCIIOPTHOTO
MEXaHUYECKOTO obopynoBanusa. Topmo3a W  OCTAHOBBI, OTrPAaHUYMUTETU
TPaBMHUPOBAHUS I'Py30M0IbEMHOCTH, IPOTUBOYTOHHBIE CPENICTBA
52 Cucremsl obecrieuenust | OnpeneneHue Kareropuu oOBEKTa MO B3PHIBO- U MOXKAPHOMN
MOKapHOM OE30IaCHOCTH | OMACHOCTH.
53 CucreMbl aBTOMaTHYECKOTO MOKapOTYIICHUS
54 Buel orueracsmmx BeIecTs.
55 [ToxxapHas aBTOMaTHKa
56 DBaKyallmOHHbIE MEPONIPUSITUS
57 [Tokazarenu noxapHOil ONACHOCTHU BEIIECTB U MAaTEPUATIOB
58 Cucremsl obecrieuenust | Pacuer cocymoB Ha mpodyHocTh. Pacdyer mpomyckHOU
0€30MacHOCTH CIOCOOHOCTH MPEOXPAHUTEIbHBIX YCTPOMCTB
59 TEpMETHYHBIX CUCTEM, | Pacdyer MeMOpaHHBIX MPETOXPAHUTEIBHBIX YCTPOWCTB
60 paﬁOTaIOHlI/IX 1oJa be3onacHocThb SKCITyaTallud COCYJOB, pa60Tamu1HX moJ

JaBJICHHCM

JaBJICHHUCM

TunoBol BapuaHT 3K3aMEHAIIMOHHOTO OUJieTa
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MHMWHOBPHAYKH POCCHUHA

(enepanpHOE TOCYIAPCTBEHHOE OIOKETHOE 00Pa30BATEIILHOE YUPEKICHUE BBICIIIETO0 00pa30BaHuUs

«BEJTOPOJACKHUH r'OCYJAPCTBEHHbBIA TEXHOJOT MYECKUI
YHUBEPCHUTET um. B.I'. HIYXOBA»
(BI'TY um. B.T'. lllyxoBa)
Kadenpa bezonacHOCTH )KU3HENCATENBHOCTH
Jucuunimnaa Pacder u mpoeKTUPOBAHUE CUCTEM O€30MMaCHOCTH B HAHOUHXKEHEPUU
Hanpasisienue noarorosku: 28.03.02 Hanounxenepus

3K3AMEHAIIMOHHBIN BUJIET Ne 2

1. Mertouka pacueT MEXaHW4eCKOH BEHTUISIIIMU 110 U30BITKAM TEIUIOTHI, BPEAHBIX BEIIECTB U
BJIaTU

2. [Tokasarenu MokapHOW OTIACHOCTH BEIIECTB U MAaTEPUAIIOB

3. DkpanupoBanue IMII (cymHOCTH MeTO/1a, TPUMEHsIEMbIE MaTepPHAaJIbl, IPHUHIIUIIBI PACUETa,
XapaKTEPUCTHUKH)

VY1BepxkneHs! Ha 3aceqanuu kadenpsl 27 centsops 2020 r. [TpoTokon Ne 7
3aB. kadeapoit A.H. Jlormranos

Kpurepun onieHMBaHUs K3aMEHa.

Ouenka | Kpurepuu oneHuBanus

5 CTyneHT NOJIHOCTHIO U MPaBUIJIBHO OTBETUII HAa TEOPETUYECKUE BOMPOCH! OHIIETA.
CTyneHT BIaieeT TEOPETHUECKIM MaTepHAIOM, OTCYTCTBYIOT OIIUOKH MTPH OTACAHUH
TeOpHuH, GOPMYIHUPYET COOCTBEHHBIE, CAMOCTOSATEIbHBIE, 000CHOBaHHBIE,

6I/IJ'IeTa, IpaBHUJIbHO UCIIOJB30BaAI METOAUKY PEIICHUA 3ala4dr, CaMOCTOATCIIBHO

BCC TOIMOJHUTCIIBHBIC BOITPOCHI.

4 CryzneHT OTBETUJI Ha TEOPETUYECKHI BOIIPOC OuiieTa ¢ HeOOIbIIMMU HETOYHOCTSAMHU.
CryneHT BiaieeT TEOPETHUECKUM MaTepUaIoM, OTCYTCTBYIOT OIIUOKY IIPU OMIMCAHUU
Teopud. CTyJEHT BBIMIOJIHUJ MMPAKTUYECKOE 3a/laHue OusieTa ¢ HeOOIbIINMHU
HETOYHOCTSIMH, UCIIOJIb30BaJI OOIIYI0 METOIUKY PEIICHUS 3a/1a4H, CHOPMYIUpPOBaI
JOCTaTOUYHbIE BbIBOABI. OTBETHII Ha OOJIBIIMHCTBO JAOMOJHUTEIBHBIX BOITPOCOB.

apryMeHTHPOBaHHbIE CYXIeHUsA. CTyIeHT MPaBUIBLHO BBITIOJHIII IPAKTUUYECKOE 3aJaHHe

chopMynupoBall MoJiHble, 000CHOBAaHHBIE U APT'yMEHTHPOBaHHbIE BBIBOIbI. OTBETHII Ha

3 CTy,Z[eHT OTBCTHUII Ha TeOpeTI/I‘ICCKI/Iﬁ BOIIPOC ousera ¢ CYIIECTBEHHBIMHU HETOYHOCTSAMM.

CTy,Z[eHT BJIAZACCT TCOPCTHUYCCKUM MATCPUATIOM, ITPUCYTCTBYIOT HC3HAUUTCIIbHBIC
OIINOKHU IIpHU OIMMCAHUH TCOPHUM. CTy,Z[eHT BBITTIOJIHWAJI IIPAKTHUYICCKOC 3aJIaHUC ouiera ¢
CYIICCTBCHHBIMHU HCTOYHOCTSAMMU. HpI/I OTBCTax Ha AOIOJHUTCIIbHBIC BOIIPOCHI OBLIO
JAOIIYIIEHO MHOI'O HETOYHOCTEH.

2 [Ipu oTBeTe Ha TeoOpeTUYECKUil BONIPOC OMiIeTa CTYJACHT MPOIEMOHCTPUPOBAI
HEJO0CTAaTOYHBIN ypoBeHb 3HaHUHN. CTYJEHT JOMYCTHII CYIIECTBEHHbIE OIIMOKU TpU

BOITPOCHI OBLIO J0IYHICHO MHOKCECTBO HCIIPABUIIBHBIX OTBCTOB.

Metoanueckue MaTepHabl:

HUCIIOJIb30BAHHUH O6H.[€I>i MCTOAUKHU PCIICHU 3aa1uU. HpI/I OTBETAX HAa JOIMMOJTHHUTCIBbHBIC

K 9K3aMCHY JOOIIYCKAKOTCA CTYACHTBI, BbIIOJHHBIINC W 3alllMTHBIINC

pacueTHO-Tpaduueckoe 3a1aHnne, a TakKe Bce TaOopaTOpHbIE pabOTHI.

DK3aMEH BKJIFOYAET OTBETHI HA TEOPETUYECKUE BOMPOCHI. [[J11 MOATOTOBKU K
OTBETY Ha BOIPOCHI M 3aJaHus OMIeTa, KOTOPBIA CTYJICHT BBHITACKUBACT CIIy4ailHbIM
00pa3oM, oTBOAUTCS BpeMs B mpeaenax 90 munyt. [locie oTBeTa Ha TeOpETUUECKUE
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BONIPOCHI OWieTa W peueHus 3aJadyd, NpernojaBareib 3aJacT JONOJHUTENIbHbIE
BOIIPOCHI.

Pacnpenenenue BonmpocoB U 3aJjaHUid 10 OUJIeTaM HAaXOJIUTCS B 3aKPBITOM IS
CTYJEHTOB JjocTyne. ExXerogHo mo [auMcUMIIMHE Ha 3acefaHud  Kadeapsl
YTBEPKIAETCA KOMIUIEKT OWMJIETOB [JIsl MPOBEACHHUS 3K3aME€HAa MO JUCLUIUIMHE.
DK3aMeH sBiseTcss HanOojiee 3HAYMMBIM OLEHOYHBIM CpPEJICTBOM M PELIAIOLIUM B
UTOTOBOM OTMETKE YYEOHBIX JOCTUKEHUHN CTYIEHTA.

Jlutepatypa aJie TOATOTOBKM K JAOOPAaTOPHBIM 3aHATUSAM, NPAKTHYECKUM MU
KOHTPOJBHBIM pa0doTaM, a TaK K€ K UTOrOBOMY TECTUPOBAHUIO MpHBEAEHA B 11.6.3
pabouelt mporpaMMbl MO TUCLUIIIIUHE

5.3. TunoBbie KOHTPOJIbHbIC 3aJaHUS (MAaTEPHUAJIbI) AJIs1 TEKYIIEro KOHTPOJISA B
cemecrTpe

Jlonyck K npakmuueckum pabomam, 3auiuma npaKmudeckKux paoom

JI1st monydeHus 10MycKa K MPaKTUYECKUM paboTaM HEOOXOJAMMO O3HAKOMUTHCS C
TEOPETUYCCKUMH BEJACHUSMH M TIOPSAJIKOM BBITIOJHEHHS TPAKTUYECKOW pabOoThI, B
cootBeTcTBUM ¢ yueOHBIMU TIocoOusmu (Cemeitkun A. 1O., bensera B. U. Pacuer u
NPOEKTUPOBAHUE CHUCTEM Oe30MacHOCTH Tpyaa: yueb. mocodue / A.FO. CemeilikuH,
B.N. bensiera. — benropoa: M3a-so BI'TY, 2017. — 193 c.; PacueT u npoekTupoBaHue
cucteM 0O€30MacHOCTU Tpyda [DIEKTPOHHBIM pecypc]: METOAMYECKHE YyKa3zaHUs K
BBIMIOJTHEHUIO KYpCOBOM pabOThl i  CTYACHTOB HANpaBJICHHUS TOATOTOBKU
6akanapuara 20.03.01 — Texnocdepnas 6e3omacHocTs / BI'TY um. B. I'. lllyxoB.a,
kad. BXJ; coct. A. FO. CemelikuH. - DIEKTpOH. TEKCTOBBIE AaH. - benropon:
MzpnatenbctBo BI'TY uMm. B. I'. IlyxoBa, 2017.) u pa3gaToyHbIM MaTEpUaAIOM,
0pOpMHUTH HEOOXOIUMYIO TPAKTHUECKYI0 paboTy B TETpaaHW I MPAKTHICCKHUX
paboT.

HpI/IMeprIe 3alaHHUsl, BBIHOCUMbIC HA IPAKTUICCKHNEC 3aHATHUA

Ilpakmuueckan pavoma Nel. Onpedenenue u pacuem xapakmepucmux nviieu u

eaz06. Pacuem nvineocaoumenvhwvix Kamep U YUKIIOHHbIX nbmeyfzoeumeﬂeﬁ
[HomoOpaTe HMKIOH, oOecreynBarOmuil cTerneHs 3(p(PEeKTHBHOCTH OYMCTKH Ta3a OT IBUTH HE MEHEE 1) COIVIACHO
BapUaHTy 33JaHH.

HMcxoanble JaHHbIE N5 pacueTa HMKJIOHA

Ne BapuanTa n Q, M¥/c pu, Kr/m® Cex, T/M° dn, MKM p-10°, IMa-c

1 0,77 12 1930 10 20 22,2

Ha 3aBope xene300eTOHHBIX KOHCTPYKIIMHN 3albUICHHBIA BO3yX B 00beMe 50000 M3/4 HEOOXOIMMO OTYHCTHUTH OT
IIBITH € YacTHIaM# KpymHee 20 MKM (2105 ). ITnoTHOCTH MBIIEBBIX YacTHI] Pr=3000Kkr/M°, TMHAMHYECKas BA3KOCT
Bo3ayxa H=1,83-10"° kr-c/m?. PaccumuTarh IbLIEOCAT0UHYIO KAMEPY ISl 3aJaHHBIX YCIOBUI OYUCTKH BO3LYyXa.

Ilpakmuueckaa___padoma___No2, Pacuem u noobop  pykaguvlx u

INeKMPOPUILMPOB
PaccuuTaTh OYMCTKY 3albUIEHHOrO BO3/lyXa B PyKaBHBIX (DMIIBTpax, eciiu 00beM Bo3ayxa coctasiseT 35000 m3/u.
[MomoOpats MapKy pykaBHOTO (DHIIBTpa, ONIPEAEIUTH HEOOXOIUMOE YHCIO (DMIBTPOB M MX BO3IYIIHYIO HATPY3KY.
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Paccuutath suelKoBBIA GuabTp 11 ouncTku Q M%/4 BO3ZyXa, YAalsSeMOro CHUCTEMOM BEHTHIISIMH, €CIH
KOHIIGHTpALMS TIbUIM B OUMILAEMOM BO3JyXe COCTaBIseT C, MI/M°, a ee TpelenbHO J0MyCTHMAas KOHIEHTpaLus paBHa
3
Crix MT/M

JlaHHBIe 1715 pacyeTa 10 BApHAHTAM
KomnuuectBo ynansemoro Bo3ayxa, Q, KonuenTpanus msiny, Co,
Ne papnanTa Ma 3 ayxa, Q HerTpa 3 0 Bup neim
Mg MI/M
1,11, 21 4100 20 AroMuHHEBAS

Ilpakmuueckaa _padoma Ne3. Pacuem cucmemvl acnupayuu y3ia nepezpysKu

colnydux mamepuanoe
BEITONHUTE pacyeT acUpalMoHHOW CHCTEMBI MPUMEHHTEIBHO K CXEMe, MPEICTaBICHHOW Ha puc.. VcxomHbie
JTAaHHBIC TIPUBEACHBI B Ta0m. 1.12.
HcxomgHble TaHHBIE UISI pacyeTa aCHPANHOHHON CHCTEMBI

O6bem Bo3yxa’, M3/u JUHa BO31yX0BOIOB, M Temnepatypa
Ne BapnaHTa Q: Q. I, I, l, l, BO31yXa, °C
1 1000 500 7 35 8 3 17

Ilpakmuueckaa paooma Noed4. Pacuem ecmecmeeHHOU U MexXaHUyecKou

eeHmuAyuu no uzbLImKam 6lacu, U30bIMOYHOU Menaomvl U GpeaHle eeuecme
Paccuutath mapaMeTpbl MECTHOTO aclHpPaliOHHOI'O YCTPOWMCTBA Ul YJIaBIUBAaHUS MapoB PacTBOPUTEIEH MpU
CMEIIMBaHUH JJAKOKPACOYHBIX MaTepHAJIOB C TIOMOIILIO ucconbBepa pazmepamu 1700x600 mm, BeicoToi 1950 mMm.
HcxonHble TaHHbBIE 11 MPOEKTHPOBAHNUS
MECTHOT0 ACIIMPAIIMOHHOI0 YCTPOICTBA

Ba Tun B,M/R,m| h,m Uo, m/c/ b,m/r,m I, m We, m/c G, | Ge,mr/c | Le,m%c Cnp, Ck, FIFcte
pu Q, Br mr/c mr/m® mr/m®
aHT

Buvimsasicuvie 3onmeut

1 [ockast npuTOYHast 0,.24 2 1,5 0,03 0,08 0,05 1 0,03 0,03 0,2 2,09 1
cTpys / B crene m=1

2 0,08 0,5 2,1 0,02 0,05 0,05 0,08 0,009 0,003 0,08 2,3 1

3 04 2 12 0,05 01 0,06 0,12 0,0012 0,005 0,01 0,38 1

Ilpakmuueckan padoma No5. Pacuem 8030yuiHO-mennio8oul 3a8echol

Paccunrate GOKOBYIO IBYCTOPOHHIOIO 3aBeCy M INOAOOpaTh TUIIOBOE pELICHWE, €CIM 3aBeca NOJDKHA OBITh
yCTpOEHa y paclallHbIX BOPOT, pasMepoM Fy, = 3,6%3,6 = 12,96 M? B 0QHO3Ta)kKHOM HPOM3BOACTBEHHOM 3[aHHUU
BBICOTOH 8,4 M, MMEIOIIEM 3eHUTHbIE (QOHApHU. PacueTHas Temmeparypa HapyxkHoro Bosayxa t = - 20 °C; p,= 1,39 xr/m®.
Temmneparypa Bo3nyxa B nomenienun t = 18 °C; p. = 1,21 xr/m%. IIpu paboTe 3aBeckl TeMIepaTypa CMecH BO3AyXa tey =
14 °C; pew = 1,23 xr/m>. Pacuernas ckopocts BeTpa Vs = 5,5 M/c. PacueTHblil asponuHaMudeckuii Ko3QQUIueHt ¢ =
0,8. TlonpaBounsIit kKoa¢durrrert k= 0,2

Ilpakmuueckas padoma Neb6. Pacuem eudbpouzonayuu paboueco mecma

OrmpenenuTs ypOBEHb IIyMa B IOMEMICHHHU L, Mociie ycTaHOBKM BEHTHJISTOpA Ha MPYXUHHBIE BHOPOH3OJSATOPEL
JomycTUMBIA ypOBeHb 3BYKOBOTO aaBieHHS L= 60 nbA. YcTaHoBneHHBIH 3a mperenamMu IPOW3BOACTBEHHOTO
MIOMEMICHUS IeHTPOOSKHBI BeHTHWIATOp cepun 114-70 Ne8 co3maer ypoBeHp 3ByKoBoro maeienus L= 104 nbA.
YacToTsl BpalleHHUs KOJleca BEHTHISTOPA M Bajia 3JEKTPOABUTATENs OMUHAKOBEL: 960 06/MuH. Macca BEHTHIISATOpA C
5JIeKTpOIBUIaTeseM 1 paMoil mo= 376 xr. Maccy 1 M2 cTeHbI TONIIMHOMN B MOJOBMHY KMPIIMYA, 33 KOTOPOH HAXOMUTCS
YCTaHOBKA, NMPHUHATH paBHOU 208,5 Kr. DKCHEHTPUCHUTET BPAIIAIONINXCS YacTel BEHTWIATOpPA MPHU €r0 AMHAMHYECKON
OamaHcupoBke paBeH ¢= 0,2 MM, Macca BpaIIaIOMIUXCS YacTe YCTaHOBKAM,= 78 KT.

B mmHOMOHTa)KHOM OTJENIEHUH MAaCTEPCKONW YCTaHOBIICH CTAlMOHAPHBIN MOPIIHEBOW KOMIIPECCcop o0mIei Maccon
mo= 264 Kr C TPUBOIOM OT 3JEKTPOABUraTeNsi MOIIHOCTHIO 4 KBT m wacroroii Bpamenus 1450 munt. Yacrora
BpAIlleHUs KOJIEHYATOro Bala KoMIIpeccopa cocTapnser 1950 munt. Onpenenurs ypoBeHb iyMa B IOMEILEHUH T10CIE
YCTaHOBKH PE3MHOBBIX BHOPOHM3OJTOPOB, SCIH CO3/IaBaeMblii KOMIIPECCOPOM YPOBEHb 3BYKOBOI'O AaBieHus Lk= 88
nbA, a JOMyCTUMBI YPOBEHB 3BYKOBOTO NMaBieHUS Lyon = 80 nBA.

OKCUEHTPUCUTET BPAIIAIOIIUXCS YacTe YCTAaHOBKH NPH ee ITWHaMHu4deckoil OamancupoBke &= 0,2 MM, Macca
BpAIAIONINXCA YacTed YCTAaHOBKH M = 34 Kr, MaKCHMaJbHO JOMYCTHMasi aMIUIMTY/a CMEIICHHUS HEHTpa TSHKECTH
kommpeccopa A, = 0,07 mm.

Ilpakmuueckaa_padboma Ne7. [Ipoexmuposanue 36yKOU30IUPOBAHHOU KAOUHbBL

onepamopa
B naboparopuu ¢ pasmepamu momemenust 3= 12 m,b = 6 M, h = 3 M, B KOTOpOIl HET OKOH, YCTAHOBJICHBI YETHIPE
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OITMHAKOBEIC MENBHUIIEI, TP padoTe KOTOPBIX CO3JAIOTCS CIICAYIONINE YPOBHH 3BYKOBOTO JABJICHUS B OKTaBHBIX
nonocax 4actor: Lez = 74nb; Lios = 78 1b; Loso = 811bB; Lsoo = 7546; Liooo =72 1b; Loooo =69 1b; Lagoo= 67 ab u Lgooo =
63 nb. Cormacno CH 2.2.4/2.1.8.562-96 [21] momycTumble ypOBHH IIymMa Ha pabouynx Mectax jadopatopuulez = 91
ab; Lixs = 83 ab; Laso = 77 b; Lsoo = 73 ab; Liooo =70 1B; Laooo =68 1b; Lacoo = 66 1b 1 Lsooo = 64 1b. Heobxonumo
BEIOpAaTh MOMXOMSANIMNA MaTepuan JUisl 3BYKONOTJIOMIAOMICH OOMUIOBKH ¥ ONpPEneauTh 3(PPEKTUBHOCTH ce
MIPUMEHEHUS B JAHHOM ITOMECIICHUH.

Ilpakmuueckan _padoma_Ne8 Pacuem 38yKousonupyioweco Koxcyxa O0is

000pY006aHUs.

CnpoexkTupoBaTh CTEHY C JIBEPbIO, OTTOPAKHBAIOIIYK I[IOMEIIEHHE, B KOTOPOM YCTAQHOBIICHBI ABE JPOOMIKH.
Pa3meps! mrymHoro nomemienus 24x18x6m. Pasmeps! uzonupyemoro nomeeHus 24x10x6 M. CymmapHBIi ypOBEHb
3BYKOBOM MOIITHOCTH, U3JIy4aeMbli yCTaHOBIEHHBIMU JPOOMIIKAMH, IIPEJICTaBIICH B Ta0I. 2

YpoBeHb 3BYKOBOIi MOIITHOCTH B IIIYMHOM IOM €ILCHHH

Cpennercomerpuuccias 63 125 250 500 1000 2000 4000 8000
yacTora, [ 11
L, e 2B 98 102 113 100 101 84 83 74

Ilpakmuueckan ___paboma __Ne9. Pacuem 3Kkpana O0na 3awumsl  Om

ANEeKMPOMACHUMHO20 U3TYHUEeHUA

B OTKpBITOM pacrpeeiuTeNbHOM YCTPOMCTBE, TIe pacrojiokeHa ammapartypa ¢ HampsbkenueM U = 500 kB,
NHTAIONIAsICS TIEPEMEHHBIM TOKOM IPOMBIILIEHHOH YacToThl 50 I'i mpencrouT miaHoBas pabora Ha psJie Y4acTKOB C
NOBBIIIEHHOW HANpPsDKEHHOCTBIO 3JIEKTpUYecKkoro mnois. Pabora Oymer mpoBOAMTHCS Oe3 NMPUMEHEHUs 3allUTHBIX
CPEACTB — SKPaHMUPYIOIIUX KOCTIOMOB, 3KpaHOB. [IpofomkuTensHOCTh pabOThl COCTaBISET HAa ydacTke A, Tae Ha-
NpsDKEHHOCTh  AnekTpuueckoro mnomss Ea = 10 xB/M, tea = 60 muHyT; Ha y4acTke b, r/e HanpspKeHHOCTb
anekTpuueckoro nonst Ep = 8 kB/M, teg = 90 munyr. Onpenenuts (akTuueckoe BpeMsl BBITIOTHEHUsI padoT tec mis
TpeThero yyactka C, e HampsHKCHHOCTh DJIEKTpUdeckoro mojis Ec = 6 kB/M, a Takke oOliiee BpeMs BBIMOJHEHUS
pabor.

Ilpakmuueckaa___paboma___NoelO. Pacuem  menno3auumuou  uU30aAYUl

000pY006aHUS.

[lnomaas IJIOCKOTO yd4acTKa II€4H, OTAAIOMIEro Terwio, 20 M%, TONIMHA — TETUIOM3OJSIMOHHOTO CIOS  Oys.
Temmneparypa teronocurens 473 K. TemnepaTypa okpyxaromiero Bozayxa 293 K.

OmpenenuTs TONIIUHY CIOS M30JSLUH, HEOOXOAUMYIO IS TOTrO, YTOOBI TeMIIepaTypa HapyKHOH IOBEPXHOCTH,
KOTOpOM MOTYT KacaThCsl paboTaroliie, He IpeBbliana HopmatiuBHor — 318 K.

Ilpakmuueckaa _padoma Nell. Pacuem »53Kkpanog 011 3awumsl  Om

UOHUSUPYIOUWUX U3TTYUEHUT
OnpeneJme TOJIIMUHY CJIOS U30JIAINUN I CJICAYIOIIUX MaTE€pUaioB
IlaHHLle AJIf pacyeTa 1o BapuaHTaMm

Ne Bapuanra Marepuan TennonpoBoaHOCTH, Ao, Br/M K
1 2 3
1,10, 22 Acbect 0,151
2,11, 24 Beron 1,28
3,12, 26 Bununmiacr 0,163
4,13,28 Boiinok miepcrsHoit 0,047
5, 14, 29 Onuiiku IpeBecHbIe 0,070 — 0,043
6, 15, 30 Ilenomnact 0,047
7,16, 21 Crexno 0,698 — 0,814
8,17, 23, 27 IIInakoBas BaTa 0,076
9,18, 25,20 Kuprmiy oObIKHOBEHHBIH 0,698 — 0,814

Ilpakmuueckasa pavoma Nel2. Pacuem 3awummnoco 3a3emieHus

BBITOTHNTE pacdeT 3aIIUTHOTO 3a3eMIICHHS 3JIEKTPOOOOPYTOBAaHHS MPOU3BOICTBEHHOTO I1€Xa, YYUTHIBAS TO,
YTO B II€X€ YCTAHOBJIEHO 3JIEKTPOOOOpYya0BaHHME BBICOKOro HampspkeHust (380 B) mpu ycTaHOBJIEHHOH MOIIHOCTH
anextpoasurareneii 1000 Br. MomHocts mnuratomero TtpaHcdopmaropa mnpesbimaer 100 kB-A. B kauectse
BEPTHKAIIBLHBIX JJIEKTPOIOB npeanonaraercs UCTIONIb30BaHNE CTaJIbHBIX TpyO JIaMeTpoOM
d= 0,053 M mmHO# Ly = 3 M, B KauecTBe FOPHU30HTAILHOTO JIEKTPO/IA — COSANHUTENBHOM TOOCH ceueHrneM 40%x4 MM.
I'mybuna 3azemienns, to= 0,5 M. I'pyHT — cyrnuHOK.

Ilpakmuueckaa pavooma Nel3. Pacuem 3awyumno2o 3auyneHust
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[IpoBepHTH OTKITIOYAIONIYIO CIIOCOOHOCTH 3aHYJICHHUS 3JIEKTPONUTAIONIEH YCTAHOBKH MEXaHUIECKOT0 1IeXa, KOTopast
TIOJTyYaeT 3IIEKTPOIHEPTHI0 OT Tpancdopmaropa A/Y, (A/A) Hampsoxenuem 10/0,4 kB, mommocteio P = 25 xB-A.
PaccrosiHue ot TpaHc(opMaTopa 10 MecTa pacroiokeHus rnorpeourenei snepruu L = 250 m (0,25 km). Ilorpeburens
SHEPTHH 3AIIMUIIEH IUIAaBKUMU BCTaBKaMH.

B kauectBe (ha3HBIX MPOBOAOB HCIONB3YyeTCs Kabelb ¢ MEAHBIMHE XiaMu quaMeTpoM d = 3,56 MM u ceueHuneMm 10
mm2. HyneBoii ipoBost cedenneM Sy, = 20x4 Mm? mposioskeH Ha pacctosuuu D = 50 cM or kabers.

Ilpakmuueckaa_pavoma_Nol4. Pacuem cucmem sawumsl om 6030eliCmMEuUs.

08UINCYUUXCSL Yacmell 000pY008aHUS (3AUJUMHbBLE 02PANCOCHUSL U KONHCYXU)

Ha ToxkapHOM cranke oOpaOarbiBaeTcss UYTyHHBIH Basl, HapyXHbIM nuamerpoMm 2-Rog= 400 mm. CkopocTb
BpAllleHHs Bajia COCTaBISIET Nog= 300 Mun. [Ipu 0OpaboTKe OT Baja OTJIETAET KYCOYKH CTPYXKKH Maccoi Mk = 10 r.
OrmpeienuTh TONMUHY CTEHKH Orpa)KIEHUs U3 JUCTOBOU CTajHM, IPeANoaras, 4To Bajl pa3pyLIUThCS HE MOXET.

Ilpaxmuueckasn padoma Nel5. Onpeoenenue kamezopuu 006veKma no 83pwvleo- U
nodcapHot onachocmu. Pacuem pazmepos nooicapoonacHvlx 30n npu nocmynjieHuu

COPIOHUX 2A306 U NAPOE J1eCKOBOCNIAMEHAIOUWUXCA arcuoKocmet
OnpenenuTth yISNbHYIO MOKAPHYI0 HArpy3Ky B CKJIQJICKOM TOMEHICHMH pasmepamu 25x10x4 M, B KOTOpOM
HAXOJMATCS IepeBAHHBIC u3aenus (Mebernn) obmiei maccoit 0,9 T ¢ yaenpHO# TernoToi cropanus 800 M/JIx/kr
Paccunrate kateropuio momemnieHusi pazMepamMu 18x6X3 M 1O B3pBHIBOMOXKAPHOW OMACHOCTH, €CJIH B
nomemienuy Haxoxutest 700 1 arerona (C3HgsO), mIoTHOCTS mapoB Kotoporo coctasiser 0,002 kr/mS.

Ilpakmuueckans paooma Noelb6. Pacuem cucmemvl asmomMamuyecko2o

noasrcapomyuteHus

TpeOyercs omnpenenuTh KOMUYECTBO MOAyJeid mnopomkoBoro noxkaporyuenus MIIII(H)-6 (TY 4854-004-
00159158-02), HeoOxoaumoe Al MOXKAPOTYLIEHUS MO IUIOMIAIU 3allyiiaeMoro mnomerieHus. Knace moxkapa — A.
3amuIaeMblii OT OrHs Matepuan — japesecuHa. ILiomaas 3amumaemoro nomemenus Sy— 40 m% OGopynoanus,
3aTEHSIOIIET0 3alUIIAEMYIO TUIOLIA b, HET.

Ilpakmuueckan ____padoma __ Nol7. Ilpoexmuposanue  26aKyayuOHHbIX

meponpusmuil
Omnpenenuts pacyeTHOE BpeMsi dBaKyallu JIIOJIEH M3 3aja YHHMBEpMara, paclolioKEHHOr0 Ha BTOPOM 3Taxe.
3nanue |l crenenu oruecroiikoctu. ToproBoe 000pyqOBaHHE PACIIONOKEHO psiiaMu. PacueTHasi cxema mpelcTaBieHa
Ha puc. 9.2.
HcxonHble naHHBIC IS pacueTa MPUBEICHBI B Ta0lI..
Hcxoanbie JAAHHbIC

XapaKTepucTuka 3HayeHue
O06beM ceKuuu, M3 1250
Tnomas cekiuu, Feex, M2 312
ITowaes nox obopynoanue Fos., M2 120
IIupunHa npoxona Ha yyactke 1, 81, M 1,5
Jlnuna npoxozia Ha ygactke 1, Iy m 20
[TuprHa JeCTHUYHON KICTKHU, On, M 2,4
JlnvHa nectHugHOro Mapma |, M 3,6

Ilpakmuueckasa padoma Nel8. Pacuem eepmemuunsix cocyo008 HA NPOYHOCHIb.

Pacuem npe()oxpaﬂumeﬂbﬁbzx Klananoes.

Paccuurath quamMeTp MHUHHMAaJIBHOTO MIPOXOIHOTO CEYCHUS MPENOXPAHUTEIBHOTO KiIallaHa, YCTaHaBIMBAEMOrO Ha
6apabane maposoro komia JJE-10-14. TlaponpousBoautenbaocts kotia D cocrasnser 10 T mapa B yac.

OmpenenuTs MaKCUMAaJbHOE JaBJICHHE CXKATOrO BO3JyXa, CO3/1aBaEMOE OJHOCTYNEHYATHIM ITOPIIHEBBIM
KOMIIPECCOPOM C BO3JYLIHBIM OXJIQXKICHHEM, SCITH B HEM Ul CMas3KH UcHoNb3yercss Macino Mapku Kn-8. HaganpHoe
JIaBIICHUE U TeMIIepaTypy atMocdepHoro Bozayxa npunsate: P1=0,1 MIla, T1=25°C.

J171s1 olleHUBaHMS TPAKTUUECKUX PaOOT UCMONIB3YIOTCS CIAEAYIOUIUE KPUTCPUH:
Kpurepuu ouieHUBaHHMS NPAKTHYECKOH PadOThI

dopma OLIeHKH Kpurepuii oieHnBanmyst

3a4TCHO HGHB, TIOCTABJICHHAA CTYJACHTY, BBIITIOJIHCHA ITOJIHOCTLIO. BrinorHeHs! Bee 3aJlaHusd,
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DopMa OLIEHKH

Kputepuii oieHuBanus

yKkazaHHble B paboTe. CTyZeHT B MOJHOM OOBEME BJAAEET TEOPETUUECKUM
MaTepuaiIoM JUIS BBIIOJHEHUsS padoThl. YeTKo 3HAeT BCIO IMOCIIENOBATEIHLHOCTH
BBINOJIHEHUST paboThl. [lpaBuinbHO moadupaer mMeTtoauky ['paMOTHO M MOHSTHO
oopMIIIET OTY4ET O TMpoBeneHHOW pabore. DopMHUPYeT MOJHBINA, YETKHH U
COOTBETCTBYIOIIMIA LIENISIM U 337a4aM BbIBOJ 10 pabote. [1oMHOCTBIO BBIMOIHSET
TpeOOBaHUS TEXHUKE O€30TACHOCTH.

HEC 3a4TCHO

Llenb, nocraBiieHHast CTY/CHTY, HE JIOCTUTHYTA. BBINONHEHA 4acTh 3alaHiid  WITH
3aJIlaHUsl HE BBIIOJHEHBI MOJHOCTHIO. CTYNEHT IUIOXO BIIAJCET TEOPETHYCCKUM
MaTepuajioM Ui BBINOJNHEHHs paboThl. [lyraeT MOCIEI0BAaTENBHOCT WIH
BBITIOJIHSACT HE BCE ITambl paboThl. HempaBmibHO ompenesiser HeoOXOIUMbIC
napameTpsl B pasMepsl. HeOpexHo odopmiisier oT4eT O MpoJeiaHHOW paboTe,
YIIyCKaeT BaKHbIE MOMEHTHI B oTdeTe. CPOpMUPOBAHHBIN BBIBOJ O MPOJIETIAHHON
paboTe HE COOTBETCTBYET WM YaCTHYHO COOTBETCTBYET IMOCTABJICHHOW LIETH U
3agauam. Hapyiaer TpeGoBaHMs TEXHUKE O€30MTaCHOCTH.

HpOMe}Ky'TO‘IHaH arreCTanusd OCYHICCTBIIACTCA B KOHIEC CCMCCTpa IIOCIIC
3aBCPHICHUA U3YUCHUSA TUCTUIIIINHBI B (bopMe OK3aMCHa.

5.4. Onucanne KpUTEPpHEB OLICHUBAHNS KOMIIETEHIIUIA M IIKAJIbI OLEHUBAHUS
Kputepusamu oneHrBaHusl TOCTHXKEHUN MMOKA3aTeNeH SIBISIOTCS:

[Tokazarens olleHNBaHUS Kpurepuit onieHuBaHus

3uaHusa

3HaHWE TEPMUHOB, ONIPEACICHUN, TOHATHI

3HaHUE OCHOBHBIX 3aKOHOMEPHOCTEH, (PU3UKO-XUMUUECKUX
MIPUHLXIIOB U METOJOB MOJyYEHUS PA3INYHBIX KJIACCOB
HaHOMAaTepHUaJoB

3HaHHUE METO/IMK MPOEKTHUPOBAHUS CUCTEM OE30MacHOCTH B
HaHOWHKEHEPUU

O06beM OCBOCHHOTO MaTepHasa

[TonHOTa OTBETOB HA BOITPOCHI

YeTKOCTh U3JI0KEHHS U UHTEPIIpeTalus 3HaHUI

VYMmenusa

YMeHHe 1MoJIb30BaThCsl NpUOOpaMH B 000PYyTI0BaHHEM

YMeHne 00pabdaThIBaTh PE3yJIbTaThl KCIIEPUMEHTA

YMeHne npuMeHsITh GU3HMUECKHEe ¥ XUMHUUSCKHE 3aKOHBI JIJIs
pelieHus MPaKTUIECKHUX 3a/1a4 B 00JIaCTH MOJICITMPOBAHUS
CTPYKTYpPBI U CBOMCTB HAHOMAaTEPHUAaJIOB, a TAaKXKe 0€30MaCHBIX
TEXHOJIOTUI UX MOTydEHUS

YMeHue BBINOIHATh MOACIIUPOBAHUE CTPYKTYPbI U CBOKCTB
HaHOMAaTEPHAJIOB B IIOJTHOM 00bEME C YETKOM IMOCIICI0BATEILHOCTHIO
NEeUCTBUHI

YMeHHne MOJIeIMpoBaTh TEXHOJIOTMYECKUE TTPOLIECCHI IO MOITYYEHHUIO
HAaHOMAaTEPHAJIOB U U3YYEHHUIO UX CBOWCTB C UCIIOJIb30BAHUEM
COBPEMEHHBIX WH(HOPMAIIMOHHBIX TEXHOJIOTHI U pOrpaMMm

YMeHue ucrnoiab30BaTh BBICOKOTEXHOJIOTHYHOE 000pyI0BaHUE [T
JUIS IOJTy4YE€HUsI HAHOMATEpPHUaJOB;

YMenue naeHTu(UIrMpoBaTh OMacHbIe (PaKTOPBI B TEXHOIOTHIECKUX
IPOIIeCCaX NOJYYeHHs] HAHOCTPYKTYPHUPOBAHHBIX MaTEPHAJIOB

HaBreixkn

Brnagets HaBBIKaMU CaMOCTOSITENIBHOM paOOTHI ¢ yueOHON U HAYYHOU
JIUTEPATYPOU

Bnanenue HaBbIKaMH TPUOOPETEHHBIX 3HAHUH MPH peILIEHUH
MIPaKTUYECKUX 3a4a4

Brnanets HaBbIKaMu 06pabOTKH HH(OpMAIUK
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BJIaI[eHI/Ie HaBbIKaMHM NPOCKTUPOBAHUA CUCTEM 0e30IMacHOCTH B
HaHOWHKCHCPUU

Onenka chOpMUPOBAHHOCTH KOMIIETCHIIMH 0 TOKA3aTENI0 3HAHUS.

Kpurepuit YpOoBEHb OCBOCHUS U OLICHKA
2 3 4 5
3HaHue He 3naer Nwmeer Xopouio 3HaeT PasOupaercs B
TEPMHHOB, TEPMUHBI, IPEACTaBICHUE O byHnameHTanpHbie | QyHIAMEHTATBHBIX
OTIpE/ICICHUH, | ompeneneHu | pyHIaMeHTaIbHBIX | OCHOBBI OCHOBax
TOHATUI S Y TIOHSTHS | OCHOBax POEKTHPOBAHUS IPOEKTHPOBAHUS
IPOEKTHPOBAHUS CHCTEM cucteM 0e30I1aCHOCTU
CUCTEM 0e30macHOCTH B B HAaHOWH)KEHEPUHU
0e30macHOCTH B HaHOUH)KEHEpUU
HaHOMH)KEHEPUHU
Ob6bvem Marepuan [3Haer Xopouio 3HaeT 3HaeT Bce OCHOBHBIE
OCBOEHHOTO OCBOEH HE  [KIacCU(UKALMIO U | KJIaCCU(PUKALMIO U | KiIacCu(UKALUIO U
Marepuana MOJIHOCTBIO [METOJIMKH pacueTa U | METOIHMKH pacdyeTa u| METOJAWKH pacueTa u
TIPOEKTHPOBAHUS IPOEKTHPOBAHUS PO EKTHPOBAHUS
CUCTEM CUCTEM CHCTEM
0e30MacHOCTH B 0e30MacHOCTH B 0€301MacHOCTH B
HAaHOWH)KCHEPHUHU HaHOWH)KEHEPUHU HaHOWH)KEHEPUHU
[TonHoTa Otsersl Ha | He nonHOCTHIO Opuentupyercsa B | [lonHO 1 pa3BepHYTO
OTBETOB Ha BOTIPOCHI HE | OPHEHTUPYETCS B BOTIPOCAx OTBEYAeT Ha Bce
BOTIPOCHI TOJTHBIC BOTIPOCAx IPOEKTHPOBAHUS OCHOBHBIC U
IPOEKTUPOBAHUS cHCcTeEM JIOTIOJTHUTEIIbHbIE
cHCcTeM 0e301acHOCTH U BOTIPOCHI
0e30I1acCHOCTH U pa3BepHYTO IPOEKTUPOBAHUS
pa3BepHyTO OTBEYAeT Ha BCE cucTeM
OTBEYAET Ha BCE OCHOBHBIE U 0€3011aCHOCTH
OCHOBHBIE U JIOTIOJTHUTEIIbHbIE
JIOTIOJTHUTENbHBIE | BOIPOCHI
BOIIPOCHI
YeTKoCTh YeTKoCTh HN3noxenue 3HaeT MeTOabI B nosmHOM 00BEME
U3JIOKEHUSI U | U3JIOKEHMs | MaTepuaia He IPOEKTUPOBAHUS 3HAeT METObI
UHTEpIpEeTaly | MaTepuaja | YeTHOE. cHCTEM IPOEKTUPOBAHUS
s 3HaHUM OTCYTCTBYE 6e301acHOCTH cucTeM 0e30IaCHOCTH
T

Ornenka chOpMHUPOBAHHOCTH KOMIICTCHIIMH 110 TIOKA3aTeII0 Y MCHUS

Kpurepuii YpoBeHb OCBOEHUS M OLIEHKA
2 3 4 5
Ymenune He ymeer C tpynom Crniocobex CrniocoGeH u
UCIOJb30BATh | CAMOCTOATENb | MOJIB3YETCS MCIIO0JIb30BATh IPOEKTHPOBATh
COBpEMEHHBIE | HO IPOTPaMMHBIMU [IPOTPaMMHBIE CUCTEMBI 0e3-
IPOrpaMMHBIE | MIOJIb30BAThCA | KOMIUIEKCAMHU  [KOMIUIEKCHI JUIst OTACHOCTHU B
KOMILIEKCHI POrPaMMHBIM | JUISl PELICHHS eIIeHUs 3a/1a4 HaHOMH)KEHEPUH B
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JUISl pelieHUs | U 3a1a4 MOICTTUPOBAHUS TEXHOJIOTHUECKHUX
3a/1a4 KOMIUIEKCAMHU | MPOEKTUPOBAHU |[CUCTEM rpoiieccax 1o
MIPOCKTUPOBAH | JJIS PEUICHUsI | s CUCTEM 0€30MacCHOCTH B MOJIy4€HHUIO HAHO-
Us CUCTEM 3a1a4 0€30MacHOCTH  |[HAHOWH)KCHEPUU MaTepHualioB U
0€30MacHOCTH | MPOCKTHPOBAH W3YUYCHUIO UX CBOWCTB
Usl CUCTEM
0€301acCHOCTH
YMenue He ymeer OrpaHu4eHHO VYenenrno YBEpEHHO NPUMEHSET
MIPOCKTHPOBAT | MOJICIIUPOBATH [IPUMEHSET MPUMCHSICT 3HAHUS O CHCTEMax
b CUCTEMBI " BHAHUS O 3HAHUS O 0€301acCHOCTH B
0€30MMacHOCTH | MMPOCKTHPOBAT [CUCTEMax 0e3- cucreMax 6e3- HAHOWH)KCHEPHUH B
B HAHO- b CUCTEMBbI OTIACHOCTH B OTIaCHOCTH B TEXHOJIOTHYECKUX
WH)KEHEPUU B | OE30MaCHOCTH |[HAHOWHXKEHEPHUH B| HAHOMHKEHEPUH | TIpolieccax Mo
TEXHOJIOTHYEC | B HAHO- TEXHOJOTUYECKHUX | B MOJTYY€HHUIO HAHO-
KHX WHXEHEPUU B [poIeccax 1mo TEXHOJIOTUUECKUX | MaTEepPHAJIOB U
MpoIrieccax Mo | TEXHOJOTHYEC [MOJTYYSHHIO HAaHO- | TIPOIIeccax 1Mo W3YYCHHIO UX CBOMCTB
MOTYYCHUIO KHX TIpoIleccax MaTepUajioB U MOJTYYCHUIO
HaHOMaTepuas | MO MOJYYEHUI0 M3YYCHHIO UX HaHO-MaTepuaIoB
OB U HaHOMaTepuasa [CBOWCTB U U3yYCHHIO MX
W3YYEHHIO UX | OB U CBOWCTB
CBONCTB HU3YYECHUIO UX
CBOICTB
VYMenne CryneHnt CryneHnt CryneHt CTyneHT BBITIOJTHUIT
BBITIOJTHATH BBITIOJTHUT BBITIOJTHILT BBITIOJTHHJT paboTy B TTOJTHOM
METO/IbI paboty HE B | pabOTy B OJIHOM| pabOTy B MIOJIHOM | 0OBbeMeE B
MIPOEKTHUPOBAH MIOJIHOM o0beMme B oTyeTe | 00beMe B MPEJICTaBICHHOM
Usl CUCTEM o0neme, B ObUIM JTOMYILEHBI | IPEACTAaBICHHOM | OTYETE IPABUILHO U
0€30macHOCTH | OTYeTe ObUTM | B OOIIEH CIIOXK- | OTYETE AKKypaTHO BBITIOJTHHJI
JIOTIYILIEHbl | HOCTH HE 0oJiee | MPaBUIIBHO U BCE 3aIucCH, TaOIHIIbI,
MHO>KECTBEHH | JABYX OLIMOOK (B | aKKypaTHO PUCYHKHU, YEPTEXKH,
ble OIIMOKH, HE | 3alUCAX €IUHUILL, | BHIIOJIHUI BCE rpaduku,
BBITIOJTHII U3MEpPEHUSIX, B | 3alHMCH, TAOMUIbL, | BBIYUCICHUS U ClIeiall
aHaIIn3 BBIYHCIICHUSIX, PUCYHKH, BBIBO/IbI, IPAaBUIILHO
MOTpEIIHOCTeH | rpadukax, YepTexKH, BBITIOJTHIJT aHAJIH3
, He coOroan | Tadiuiax, rpaduku, MOTPEUTHOCTEH,
TpeOOBaHUsI | cXemax, aHAJIU3€ | BEIYUCICHUS U cobmronan
0€30MacHOCTH | MOTPEIIHOCTEH M| cllenal BBIBOJBI, | TpeOOBaHUS
TpyAa, T.J.), HE PaBUIIBHO 0e301MacHOCTH TPYAA.
JOTTyCKal MPUHIIMIAAIBHOT| BBITIOJIHUI aHATN3
OLIMOKY IpU | O JUTsl TaHHOM MOTPEIIHOCTEH,
OTBETE Ha paboThI coburo1an
JOTIOTHUTEJIBH | XapakTepa, He TpeOoBaHuUs
bl€ BOMPOCHI. | TIOBIHUSBIIUX Ha | O€30MaCHOCTHU
pe3ynabTaT TpyAa, JOTMYyCKal
BBITIOJTHEHHS, HE3HAYUTENbHBIC
coOmoian OLIMOKH MpH
TpeOoBaHUs OTBETE Ha
0€30MacHOCTH JOTIOTHUTEIbHBIC
TpyAa, JOMYCKal | BOTPOCHI.
HE3HAYUTEIbHBIC
OLITMOKM MU
OTBETE Ha
JIOTIOTHUTEIIbHBIC
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| BompocL. |

Onenka chOpMUPOBAHHOCTH KOMIETEHIINI 10 noka3aTesto HaBbiKy.

Kpurepuit YpOoBEHb OCBOCHUS U OLICHKA
2 3 4 5
Bnaners He ucnons3yer He nocrarouno Hocrarouno Bnaneer
HaBbIKaMU yueOHyI0 U BJIa/I€ET BJIa/I€ET HaBbIKaMU
CaMOCTOSITEJIBHO | Hay4HYIO HaBbIKaMU HaBbIKaMU CaMOCTOSITEIbHO
it paboTHI € JAUTEpaTypy Uis CaMOCTOSITENIBHO | CAaMOCTOSITENIBHO | M paboOThI C
yueOHOH U IOATOTOBKH K 1 paboThI C 1 paboThI C yueOHOU U
Hay4HOU 3aHATUSAM yueOHOU U yueOHOU U Hay4HOU
JIUTEpaTypoun Hay4HOH Hay4HOU JUTEPaTypou
JUTEPATYPOU JUTEPATYPOU
Bnanenue HormyiieHst B ocnHoBHOM [TomHoe Hanuuue | [ToaHoe
HaBBIKAMU MIPUHIUITHATIEHBIE MOJTHOE BBITIOJTHECHH ST BBITIOJIHEHHE
MPUOOPETEHHBIX | OLIMOKHU BBITIOJIHEHHE BCero oobéma BCero oobémMa
3HAHUW NpH (mepemyTaHbl paboThI Tpu paboTHI 1 paboTHI,
perieHuun hopmyIsl, HaJTUIUHU HaJlIu4yue OTCYTCTBHE
MPaKTUYECKUX HapylleHa OIINOOK, HECYIIECTBEHHBI | CYIIECTBEHHBIX
3a1a4 IIOCJIEA0BATEIBHOCT | KOTOpPHIE HE X OIMOOK MpH OIIKOOK NpHU
b BBIYUCIICHU, OKa3bIBAIOT BBIYUCIICHUSIX U | BBIYUCIICHUSX H
OTCYTCTBYET CYLIECTBEHHOTO | MOCTPOEHUU MOCTPOCHUSX
MepeBoOg BIIUSIHUS HA rpaduKoB, rpaduKoOB H
(bu3mIecKux OKOHYATEJIbHBI | PUCYHKOB, HE PUCYHKOB,
BEJINYMH B CUCTEMY | pe3yibTarT. BIIMAIOIINX HA rpaMOTHOE U
CHU urt.nm). o0THiA aKKypaTHOE
pe3ynbTaT BBIITOJIHEHHE
peuIeHus. BCEX 3aJIaHUM,
HaJIU4us
BBIBO/JIA.
Bnanets C nononuutensHoit | C CdopmupoBanbl | ChopMHpOBaHbI
HaBbIKaMU MOMOILBIO JIOTIOJIHUTEIbHOM | HABBIKU YCTOWYUBBIE
00paboTKn 00pabaThIBaeT U HE | MOMOIIBIO 00paboTKu 1 HaBBIKH
nHpopMaruu UHTEPIPETHPYET 0o0pabaThIBacT M | HHTEPIPETAIMU | 0OpabOTKHU U
pe3ynbTaThl WHTEPIPETUPYET | PE3YJIHTATOB HUHTEpIpeTauuu
U3MEPEHUI pe3ynbTaThl U3MEPEHUI pe3yabTaToB
M3MEpEHUI M3MEpEHU
Bnanenue Bnaneer naBeikamu | Binaneer Xopomio Bnajeet | Bnageer
HaBbIKaMU pacuera u HaBbIKAMU HaBbIKAMU HaBbIKAMU
pacuera u IIPOEKTUPOBAHUS pacuera u pacuera u pacuera u
MIPOEKTUPOBAHUS | CUCTEM MPOEKTUPOBAHMS | IPOEKTUPOBAHUS | POEKTUPOBAHUS
CUCTEM 0e30MacHOCTH B CUCTEM cUCTEM cucTeM
0€30IaCHOCTH B | HAHOMH)KEHEPHUH, HO | 0e30MacHOCTH B | 6€30MacHOCTU B | O€30MacCHOCTH B
HAaHOWH)KEHEPHH | JIOMYCKaeT OMMOKHM, | HAHOMH)KEHEPUHU, | HAHOMH)XCHEPUH | HAHOUHXKEHEPUU
cinabo Biajeer HO JIOITyCKaeT Y HaBBIKaMHU Y HaBBIKAMH
HaBBIKAMU PEIICHUS | OIIMOKH, pereHus peueHus
TUIIOBBIX 3a7a4. BJIa/ICET TUTIOBBIX TUTIOBBIX
HaBBIKAMH buznyeckux buznyeckux
peuieHus 3a1a4 3a/1a4 U 3a7a4y
TUIIOBBIX 3a7a4. MOBBIIIEHHOU
CJI0)KHOCTH.
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6. MATEPUAJIBHO-TEXHUYECKOE U YYEBHO-METOANYECKOE

OBECIIEYEHHE
6.1. MaTtepuajibHO-TeXHHYECKOE o0ecredeHune
Ne HaumenoBanue cneruanbHbpIX oMemeHuit 1 | OCHAIEHHOCTh CHEIUATbHBIX TOMEIICHUHN 1
MIOMEUICHUHN JJIs1 CAMOCTOSITETIbHOM paboThl | MOMEUICHHUH JJIsl CAMOCTOSITETIbHOM paboThI
1 VYuebHast ayUTOpUs U1l IPOBEICHHS Crenanu3upoBaHHas MeOEb.
JEKIUOHHBIX U IPAKTUUECKUX 3aHATHUH, [IpoexTop, KoMIbrOTED,
TPYNIOBBIX U UHIUBHIYAIbHBIX aBTOMaTU3UPOBAHHBIN 3KpaH, MArHUTHO-
KOHCYJIbTALIUH, TEKyIIero Kourpois, I' YK MeJIoBas J0CKa
617
2 YUTATBHBIN 3aJ1 OMOIMOTEKH /st Crenunanu3upoBaHHasi MeOeb,
CaMOCTOSITEILHOU PabOThI KOMITBIOTEPHAsI TEXHUKA, MTOJKIFOUCHHAs K
cetn «HTEpHET» 1 MMeroLIas A0CTyH B
AIEKTPOHHYIO HHPOPMAITHOHHO-
00pa3oBaTeNbHYIO CPEIy

JInst mpe3eHTalyy JeKIMOHHOTO MaTepualla UCIOJIb3yeTCs] KOMILIEKT 000pYyI0BaHUS:
IPOEKTOP, HOYTOYK.

6.2. JIMeH3HOHHOE U CBOOOHO PACIIPOCTPaHsieMoe IPOrpaMMHoOe o0ecriedeHue

No [TepeyeHb TMIEH3MOHHOTO MPOTPAMMHOTO PexBU3UTHI NOATBEPKAAIOIIETO JOKYMEHTA
obecreyeHus.
1 Microsoft Office 2013 Horosop 31401445414 ot 25.09.2014

2 Google Chrome. CBoboano pacrnpoctpansemoe I10 cormacuo

YCIOBUAM JIMOCH3UOHHOI'O COrJIallICHUA.

3 Mozilla Firefox CBoboano pacrnpoctpansemoe I1O cormacHo

YCIOBUAM JIMOCH3HOHHOI'O COrJIalICHUA

6.3. Ilepeyennb y4eOHBIX U3IAHUH U Y4e€OHO-METOAUMYECKHNX MATEPHUAJIOB

6.3.1. IlepeuyeHb OCHOBHOI1 JIUTEPATYPHI

1. Cewmeiikun A. 1O., bensera B. M. PacyeTr u mnpoeKkTUpOBaHUE CHUCTEM
Oe3omacHoctu Tpyna: yueb. mocoodue / A.IO. Cemeiikun, B.W. bensieBa. — benropon;:
Wzn-Bo BI'TY, 2017. — 193 c.

2. Pacuer m mpoekTHpoBaHHE CcHCTeM O€30MAaCHOCTH TpyJa [DJIECKTPOHHBIN
pecypc]: MEeToauYecKre yKa3aHus K BBIOJTHEHUIO KypCcOBOM pabOTHI JJIsl CTYACHTOB
HampasieHus: moarotoBku OakanaBpuata 20.03.01 — Texnocdepnas Ge3omacHOCTH /
BI'TY um. B. I'. Illlyxoma, xad. BXJ[; coct. A. FO. CemeiikuH. - DIeKTpOH.
TeKCTOBble JaH. - benropoa: M3pmarensctBo BI'TY wmm. B. I'. Illyxosa, 2017.
(https://elib.bstu.ru/Reader/Book/2017090614310694700000657394)

3. benos, C. B. be3omacHOCTh XU3HEASATCIIBHOCTH M 3allldTa OKPYKaroen
cpennl (TexHochepHas Oe30macHOCTh): yuyeOHuK s By3oB / C. B. bemo. — 2-oe
u3a., ucnp. u gon. — M.: UznmarensctBo IOpaiit; U] FOpaiit, 2011. — 680 c.
([2nexTponnsbIit pecypc]: pexxum goctyna: https://elib.bstu.ru/Reader/Book/8426 )

34




4. Cewmelikun A.JO. be3onacHOCTh NPOU3BOJACTBA U IKCIUTyaTallMH
CTPOUTENBHBIX MaTepuagoB M wuzaenuid: yueb. mocodbue / AJO. CemeikuH. —
benropon: Uzn-so BI'TY, 2015. — 144 c. ([DnexkTpoHHBIN pecypc]: pexuM JocTyma:
https://elib.bstu.ru/Reader/Book/2016042811563557400000659558 )

6.3.2. [lepeyeHb JONOTHUTENBHOM JTUTEPATYPbI

1. bensesa B. W. Pacuet cpenctB obecnedueHus 0€30MacHOCTH Tpyaa: yueo.
nocobue s cryAaeHToB crenuaibHoctu 240304.65 / B. . bensera; BI'TY um. B. T'.
yxoBa. — benropon : M3a-so BI'TY wum. B. TI'. Illyxosa, 2011. — 88
c. ([DnexTpoHHBI pecypcl]: peXKUM JOCTyTa:
https://elib.bstu.ru/Reader/Book/ZO13040917332374891100007358)

2. bensesa B.M. Pacuer cpenctB oOecrnedeHuss O€30MacHOCTH TpyJa
[DnekTpoHHBI pecypc]: yuebHoe mocobue/ benseBa B.M.— DnekTpoH. TEKCTOBBIE
naHHble.—  benropoa:  benropojickuid  rocynapCTBEHHBIM — TEXHOJIOTMYECKHM
yauBepcurer uMm. B.I'. Illyxoa, ObC ACB, 2011.— 87 c.— Pexum pnoctymna:
http://www.iprbookshop.ru/28393.— DBC «IPRbooks»

3. EdpemoBa O.C. OnacHble U BpelIHbIE MPOU3BOJICTBEHHBIE (PAKTOPHI U
cpeacTBa 3amuThel padotaromux oT Hux / O.C. EdpemoBa. — M.: H3narenbcTBO
«Anbda-IIpeccy, 2005. — 294 c. (12 7k3)

4, Bensiesa B. . [IbUTh M TOKCHUYHBIE Ta3bl B MPOU3BOJICTBE CTPOUTEIIHHBIX
MaTepHaIoB: yueb. mocodue sl CTYACHTOB BY30B, 00yYarONIMXCs M0 HANpaBICHUIO
280700.62 - Texnocdep. 6e3onacuocts / B. U. bensiesa ; BI'TY um. B. I'. lllyxosa. -
benropoxa: U3a-so BI'TY um. B. I'. Illyxosa, 2012. - 207 c. (71 3k3)

d. Kypatomor, B. U. IlpoekTupoBaHne u pacdeT CpeACTB OOeCIeUeHUs
oesomacuoctu / B. U. Kypatomos, b. . 3otoB. — M.: Komoc, 2005. — 216 c. (1 3k3)
6. 3otoB, b. W. be3onmacHOCTH )XKU3HEECATCILHOCTH Ha IIPOM3BOJICTBE:

yueOnuk / b. W. 3oros, B. U. KypatomoB. — 2-¢ u3a., nep. u gon. — M. : KonocC,
2006. — 432 c. (16 5k3)

7. KynukoB O.H. be3onacHOCTh KU3HEAECATEIBHOCTU B CTPOUTEIHCTBE:
yueOoHuk nims By30B / O.H. Kynukos, E.W. Ponun. — M.: Akagemus, 2009. — 384 c.
(37 7K3)

8. beszomacHOCTh  KHU3HEAEITENBHOCTU.  be30macHOCTh TEXHOJIOTUYECKUX
mporieccoB u nmpou3BoacTB (OxpaHa Tpyaa) : yue6. mocodue / I1. I1. Kykun [u ap.]. -
4-¢ n3n., nepepad. - Mocksa: Beicmas mkoia, 2007. - 336 c. (150 3k3)

9. Beromkun A.I'. AnmapatypHoe oQopMiieHHE TIPOIECCOB  3alIUTHI
atMoc(epbl OT Ta30BBIX BHIOPOCOB [DIEKTPOHHBIM pecypc]: ydeOHOe mocobue 1o
npoekTupoBannio/ Betomkun A.I'.— DnexTpoH. TekcToBbie gaHHbie.— M.: UHbpa-
Nuxenepus, 2016.— 244 cC— Pexum JOCTYyTIA:
http://www.iprbookshop.ru/51717.— 3BC «IPRbooks»

10. Komkun A.W. PacdeT cucteM MeXaHUYECKOW BEHTHUISIUH [ DICKTPOHHBIN
pecypc]: yaeObHoe mocobue mo Kypey «be3omacHocTh Ku3Heae TeabHOCTH»/ KoMKuH
A.N., CoupunonoB B.C.— DiekTpoH. TEKCTOBbIe AaHHbIe.— M.: MOCKOBCKUI
rOCYy/apCTBEHHBIH TeXHWYeCKni yHuBepcuteT mMmenu H.D. baymana, 2007.— 184
¢c.— Pexxum nocryna: http://www.iprbookshop.ru/31220.— 3B5C «IPRbooks»

11. Komkun A.W. Pacuer W MpOEKTHUPOBAHUE CHUCTEM 3alUTHI OKPYKAIOIIEH
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http://irbis.bstu.ru/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%B5%D0%BB%D1%8F%D0%B5%D0%B2%D0%B0,%20%D0%92.%20%D0%98.

cpenbl. YacTte 1. TeopeTudeckrue OCHOBBI [ DIEKTPOHHBIN pecypc]: yueOHoe nmocooue/

Komkun A.W., KcenodpontoB b.C., CnupugonoB B.C.— DIeKTpoH. TEKCTOBBIC
na"nHble.— M.: MOCKOBCKHN TOCYJapCTBEHHBIM TEXHUYECKUNW YHUBEPCUTET UMEHU
H.D. baymana, 2011.— 100 cC.— Pexxum JOCTYyTIA:

http://www.iprbookshop.ru/31213.— 3BC «IPRbooks»
6.3.3. IlepeuyeHb HHTEPHET pPecypcoB
1.  DnexTtpoHHBIM (OHJ NPaBOBOM M HAayYHO-TEXHUYECKON HHpoOpManuu

http://docs.cntd.ru/
2.  HudopmarnmonHo-mpaBoBoii moptan ["apant.py http://www.garant.ru/

3.  HWuadopmanmoHHO-TIPaBOBOM nopTa KoncynpranT TLJTIOC
http://www.consultant.ru/
4.  MuHuCTEpCTBO TpyAa u COLMAJIBHOU 3alUTHI PO

http://www.rosmintrud.ru/
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