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1. INTAHUPYEMBIE PE3YJBbTATHI OBYYEHUA 11O JNCHUIIJIMHE

Kareropus Kox u Haumeno- Kox u HaumenoBsanue Haumenosanue noxkasareis
(rpynmna) BAaHMS KOMIIE- WHJUKATOpa JOCTUXKe- OLICHUBAaHHUS
KOMIIETEHIIHH TEHIIUU HUS KOMIETCHIUH
[Tpodeccuonanwvubie | [TK-2. Criocoben | [TK-2.1 BeimonusieT ic- | 3HaAHMSA . IPUHIIUITB U METO-

Y4aCTBOBATh B

CJIEIOBaHUS CTPYKTYPBI

eI 00ecIieueHns1 0e30I1acHO-

MIPOBEJICHUU Y CBOWMCTB HAHOMATEPHU- | CTH MPH MOTYICHUH PA3THY-
pacyeTHBIX pa- QJIOB M U3JICJINH M3 HAX | HBIX KJIACCOB HAHOMAaTEpHa-
6ot (1o cye- B COOTBETCTBUU C T€X- | JIOB; METOJIUKU KOMILJIEKCHO-

CTBYIOIIIUM Me-
TOAMKAM) IIPU
MIPOCKTUPOBAHUH
cucTeM Oe3omac-
HOCTH B HaHO-
WHXXCHEPUH, B
TOM YHCJI€ BEI-
MTOJIHATH TEXHHU-
KO-

HUYECKOH W AKCIUTyaTa-
LHUOHHOW IOKYMEHTAa-
nuen

ro aHaJIM3a U MOJICITUPOBAHMS
CTPYKTYPBI U CBOWCTB
HAaHOCTPYKTYPHUPOBAHHBIX
MaTepuaioB; METOJIUKHU IIPO-
E€KTHUPOBaHUSI CHCTEM 0Oe3-
OTMAaCHOCTH B HAHOUHXKEHEPUHU
YMeHusi: IpoeKTUPOBATH CU-
cTeMbl 0€30ITIaCHOCTH B HaHO-
WH)XEHEPHUH B TEXHOJIOTHYE-

HKOHOMHUYECKOE CKHX ITpolieccax I10 IoJryde-
000CHOBaHUE HUIO HAHOMAaTepHUaJoB U U3Y-
MPOEKTOB. YEHHUIO UX CBOWCTB

HaBsbiku: pacuera u mpoek-
TUPOBAHUA CUCTEM Oe3omac-
HOCTH B HAHOWH)KEHEPHHU

2. MECTO JUCHUIIJIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM
IHPOI'PAMMBI

1. Komnerenmusa [1K-2. CriocobeH y4acTBOBATHL B MPOBEACHUU DPACUYETHBIX PA0OOT
(o CVIIECTBVIONIMM METOAWKAM) IIPU IMPOEKTHPOBAHHUU CHUCTEM O€30MMACHOCTH B
HAHOMHKEHEPHUHU, B TOM YHCJE BBIMOJHITE TEXHUKO-DKOHOMHUYECKOE OOOCHOBAHUE

IIPOCKTOB.
I[aHHaH KOMIICTCHIIUA (bOpMI/IpyeTCSI CICAyIOMUMHA JUCHHUIINIMHAMM.

Cranus HaumeHnoBaHue AUCIUTUTMHBI
1 KommnbroTepHoe MoIeTHpOBaHNE CHCTEM U TEXHOJIOTHI B HAHOMH)KEHEPHUH
2 MopenupoBaHie KpUTHYECKHX MPOILIECCOB B HAHOMH)KEHEPUHU
3 MopenupoBaHue O€30MTaCHBIX TEXHOJIOTHI HAHOMH)KEHEPUHU
4 OCHOBBI HAYYHBIX UCCIIEIOBaHUN
5 be3zonacHast TEXHOJIOTHSI JUCTIEPCHBIX CUCTEM M HAHOPAa3MEPHBIX (PYHKIIMOHAIBHBIX
00BEKTOB
6 PacueT 1 mpoeKkTUpoBaHHUEe CHCTEM 0€30MaCHOCTH B HAHOMH)KEHEPUH
7 Cucrembl obecriedeHrst 0e30MacCHOCTH B HAHOMHKEHEPUU
8 [Tpon3BoiCTBEHHAS NPEIUTUIOMHAS TPAKTHUKA




3. OFBEM JJUCIHUIIJINHBI
OO6m1ast TPy 1I0€MKOCTh JUCIUIUIMHBI COCTaBIAET 8 3a4. enuHuIl, 288 yacos.

CDopMa HpOMG)KYTO‘IHOfI aTTCCTallu1 5K3aMCH.

Bun yae6HO# paboThI Bceero Cemectp
4acoB Ne8
OO01mmas Tpy10eMKOCTh TUCIUTUINHBI, 4ac 288 288
KonrakrHas pabota (ayJUTOpHBIC 3aHATHS), B T.4.: 96 96
Jlexiun 36 36
JlaGopaTopHbIie - -
ITpakTnueckue o4 o4
['pynmoBbie KOHCYIBTALMU B IIEPHO TEOPETUIECKOTO OOYUCHHUS 6 6
Y IPOMEKYTOUYHOM aTTeCTaluu
CaMocrosTenbHast paboTa CTyA€HTOB, BKIIIOYas 192 192
WHIMBUyJIbHBIC U TPYNTIOBBIE KOHCYJIBTALIUH, B T U:
KypcoBoii npoekt 54 54
Kypcogas pabora - -
PacuetHo-Tpaduueckoe 3ananue - -
WNHuBuayanpHOE JOMAIIHEE 3aaHue - -
CamocrosiTenbHasi paboTa Ha MOATOTOBKY K ay/IUTOPHBIM 3aHs- 102 102
TUSM (JIEKIIMH, IPAKT. U J1a0. 3aHATHS)
OK3aMeH, 3a4eT 36 36

4. COAEPKAHUE JUCIIUIIJINHbI

4.1 HaumeHOBaHuUe TeM, HX COJEeP:KaHUE U 00beM

OObeM Ha TeMaTHYECKUH pa3el 1o
BUJaM y4eOHOIl Harpy3KH, yac
3
No HanmenoBanue pasnena 2 2 E
/i (KpaTKoe coziepKaHue) § § g
<> =}
g 2 F | § £ z g
= = & B & O o
1 2 3 4 5 6
1 MeToan4yeckue moaxXobl K pacyeTy U NPpOeKTH- 9 5
" | poBaHHI0 cHCTeM olecriedeHHsi 0€30NMACHOCTH
11 CTpyKTypa U XapaKTepUCTHKU TEXHOTEHHBIX 00b-
€KTOB
19 dopmupoBaHre HHXEHEPHBIX CUCTEM 00ECTICUEeHUS
"~ | 6ezomacHOCTH
13 HopmartuBHo-TexHu4eckas 6aza pacuera v MpoeK-
"~ | TupoBaHus cucteM obecreyeHus: 0€30MacHOCTH
14 [Tpouieaypa npoeKTHPOBAHUS CHCTEM 00eCTIeUeHUS
" | 6e3omacHOCTH Tpyaa
2 CI/IfTeMLI HOpMAaJIN3alluu NapaMeTpoB Bo3z1y11{- 8 15 20
HOM Cpe/bl, 3alIMTHI OT NbljIe-, Fa30BbLICJICHUI
21 Knaccudukanus uCTOYHUKOB 3arps3HEHHSI BO3-
" | AYITHOM Cpebl MOMENIEHUH U aTMOCHEPHI.




2.2

Du3NKO-XUMHUYECKHE CBOMCTBA MEIJICBRIX U Ira3o-
BBIX BbIIeaeHUi. OCHOBHBIE CBOMCTBA IILLIEH U Me-
TOJIbI MX OTPEJIETICHUS], CBOMCTBA IPOMBIIIJICHHBIX
ra3oB

2.3

OCHOBHbBIC MEXaHU3MbI OCKACHHS YaCTHIL (TPaBH-
TAI[MOHHOE, UHEPLIMOHHOE, IICHTPOOEKHOE, TU (-
(y3HOe, 3TeKTpUUECKOe OCaKACHHE, TepMOdope3 1

muddysnodopes)

2.4

OcHOBHBIE CIOCOOBI U aIapaThl A1 OYMCTKU ra-
30B OT NbUIH (TIBLJIEOCAAUTEIBHBIE KAMEPBI, LIUKIIO-
Hbl, pyKaBHbIE, 36PHUCTBIE U 3JIEKTPOPUIIBTPHI, ar-
1apaTbl MOKPOM OYMCTKH)

2.5

Knaccudukaiys MECTHBIX OTCOCOB; TPUHIIUIIBI
pacdera cuctem acniupanud. Kiaccudukarus mei-
JIeyJIaBIMBAIOIINX aNNapaToB U OIleHKa YPPEKTUB-
HOCTHU UX pabOThI

2.6

CrocoObl OYHCTKH Ta30B OT T'a30BBIX MPUMECEH:
(amcopOums, abcopOLmsl, KATATUTHYESCKUE METOTBI
OUHNCTKH, JOKHUTAHUE).

2.7

OuncTka ra3oB OT Jer KOOKHCIIIEMBIX, TOKCUYHBIX
WM AYPHO-TIaXHYIIUX BCUICCTB

2.8

O6CJ'Iy>KI/IBaHI/Ie H KOHTPOJIb pa6OTLI NbUICYJIaBJIN-
BarOmux M ra3004YUCTHBIX YCTAHOBOK

CucremMbl 321IIMTHI OT BUOPAIIMOHHBIX BO3/1€-
CTBHUI

10

3.1

['uruenndeckoe HopMupoBaHue Budparuu. Omnpe-
JieJICHUE pa3MePOB 30HBI BUOpAIIMOHHOM Oe3ormac-
HOCTH.

3.2

Knaccugukarus cpeicTB 1 METOJIOB 3aLIUTHI OT
BUOpaunu. Bubpounzonsdius cTallioOHapHOrO TEXHO-
JIOTMYECKOr0 000pyJOBAHHUS

3.3

Bubpouzonsauus pabouux mect. J{lunamuueckoe
BuOporaienue. Bubponemmndupyronme nokpbITHs
Y KOHCTPYKITHH

Cucrembl 3alIUTHI OT MPOU3BOACTBEHHOI'0 IIIyMa

14

4.1

['uruennueckoe HopmupoBanue myma. Kinaccugu-
Kallis CPeJCTB 3aluUThI OT mryMa. Onpenenenue
YpOBHEH 3BYKOBOTO JIaBJIEHUS U TPEOYEMOTro CHHU-
YKEHUS YPOBHs LTyMa

4.2

Cpe,Z[CTBa 3BYKOU3O0JIAINA

4.3

CpencrBa 3ByKOIOTJIONICHUS

4.4

['mymmrenn nryma

Cucrembl 32a1IUTHI OT 3JIEKTPOMATHUTHBIX 110-
Jiell ¥ M3JIyYeHMH; 3alUTa 0T HOHU3HPYOLINX
H3JIyYeHU il

14

5.1

['uruennveckoe HopmupoBanue IMII. Knaccudu-
Kalus CpelicTB 3auThl 0T DMII




OxpanupoBanre IMII. MaTepuaibl asis 3aIIUTHBIX

5.2
9KPaHOB.
53 3amura oT J1azepHoro u3nydeHus. Kiaccel oracHo-
CTH JIa3€pOB.
3ammrTa oT HHPPAKPACHOTO (TEIJIOBOTO) U3ITyde-
5 4 | HHL Knaccudukanmst Termio3amuTHbIX CPEACTB.
TennonsoAnus ropssuux nosepxHocren. Teruosa-
IIUTHBIC SKPAHBI.
Knaccudukanus cpencts 3ammutsl ot UW. Beibop
5.5 | maTepuanoB I CpeACTB 3aUTHI. Pacder Tommm-
HBI 3aIIUTHBIX YKPAHOB.
6 CucreMbl 3alIUTHI OT MOPAKEHUSI YJIEKTpHYe- 4 6 10
CKHM TOKOM
6.1 AHaM3 OIMMACHOCTH MOPAXKCHUS TOKOM B JJICKTPO-
YCTaHOBKax
6.2 | Pacuer 3aiiuTHOTO 3a3€MJIEHUSA
6.3 | Pacuer 3alIUTHOrO OTKJIIOUEHHS
7 CucreMBbl 3aIIUTHI OT ONIACHOCTH MEXaHHYeCKO- 9 3 5
r0 TPABMHPOBAHHSA
71 MeTobl ¥ CpelICTBa 3alTUTHI TEXHOJIOTHYECKOTO
000pyI0BaHUs U HHCTPYMEHTA.
7.2 | Pacyer 3aIlIUTHBIX OTPAXKICHHM.
OO0ecneueHue OE30IMaCHOCTH MOIBEMHO-
7 5 | TPaHCIIOPTHOrO obopynoBanus. Topmosa u ocTaHoO-
BbI, OTPAaHUYUTENH IPY301I0ILEMHOCTH, POTUBO-
YrOHHBIC CPEJICTBA
8 | Cucrembl oGecrieueHHs MOKapHOIi Oe3onacHocT | 4 9 14
[Tokazarenu moxapo- ¥ B3pLIBOOIIACHOCTH BEIIECTB
g1 | 1 MaTepHalOB. Omnpenenenue KaTeropuil 3AaHUIA,
MTOMEIIEHUH ¥ HAPYKHBIX YCTAHOBOK IT0 B3PBIBO-
MI0KapHOM U MOKAPHOM ONACHOCTH.
8.2 MeTtoauka pacueTa KOJTUYECTBA OTHETacsIIero Be-
ecTBa
8.3 Pacuer cuctemMbl aBTOMaTHYECKOTO TIOKAPOTYIIIe-
HUSA
8.4 Pacder He0OX0IMMOTO KOJTUYECTBA MTOKAPHBIX HM3-
BelllaTenei
9 Cucrembl o0ecnieueHust 6€30MaACHOCTH repme- 4 3 10
THYHBIX CHCTEM, PAa0OTAIOIIKX NO/I JaABJIEeHUEM
9.1 Pacuer cocynos Ha mpoyHocTh. Pacuer mpomyck-
"~ | HOM c1TOCOOHOCTH MPEIOXPAHUTEIbHBIX YCTPONCTB
9.2 Pacqef MEMOPaHHBIX MPETOXPAHUTEIHHBIX
YCTPOMCTB
9.3 Pacuer momycTumBbIX yTEUeK 1 TePMETHIHOCTH
Pa3beMHBIX COCIMHCHUM.
BCEI'O 36 54 102




4.2. Conepxxanue NPaKTHYECKUX (CEMUHAPCKUX) 3aHATHIA

No HanmenoBanue Tema npakTH4YecKoro (CEMUHAPCKOTO) 3a- K-Bo K-Bo
m/m | paszgena AUCIUTLTHHBI HATHUS 9acoB 4acoB
CPC
cemectp No§
1 Cuctembl HopManza- | Ompenenenue u pacyeT XapakTepUCTUK 3 3
[[MU MTapaMeTpoB BO3- | IbUIEH U ra3oB. PacueT nbuieocaauTesns-
JYITHOW CpeJlbl MPOU3- | HBIX KaMep Y MUKIOHHBIX MBUICYIOBUTENCH
2 BOJCTBEHHBIX NOMelle- | Pacuer u mogbop pyKaBHBIX M 3JIEKTPO- 3 3
HUI, 3alIUTHI OT MbUIE-, | QUIBTPOB
3 ra30BBIICICHUN Pacder cuctembl actimpanuu y3ia nepe- 3 3
TPY3KH CHITYyYNX MaTEpPHUaJIOB
4 Pacuer ecTecTBEeHHOW U MEXaHUYECKOM 3 3
BEHTHUJISINH 110 M30BITKAM BIIATH,
M30bITOYHON TETIOTHI M BPEHBIX BEIIECTB
5 Pacyer BO3IyIIHO-TEIIIOBOM 3aBECHI 3 3
6 CHcTeMBI 3allIUTHI OT Pacuer BuGpon3ossiiiu pabodero Mmecra 3 3
BUOPALIMOHHBIX BO3/1EH-
CTBUM
7 Cucremsl 3amuTsl 0T | [IpoekTrpoBanue 3ByKOU30JIMPOBAHHOM 3 3
MIPOM3BOJICTBEHHOTO | KaOMHBI Oneparopa
8 uryma Pacyer 3ByKOM30IUPYIOIIETO KOXKYyXa st 3 3
000opyI0BaHUs
9 Cucremsl 3amuTel OT | Pacder skpaHa Juis 3alIUThI OT 3 3
AIEKTPOMArHUTHBIX TI0- | AJIEKTPOMArHUTHOTO M3ITy4CHUS
10 JIEW U U3Jy4eHUH; 3a- | PacueT Terro3aimmuTHON N30SI 3 3
IIUTA OT HIOHU3UPYIO- | 000pyI0BAHUS
11 UX U3TYyYEeHUN Pacuer skpaHOB AJis 3a1IUTHI OT 3 3
WOHHU3UPYIOIINX U3ITYYEHHUIN
12 Cucremsl 3amUThl OT | PacueT 3auTHOTO 3a3eMiIeHus 3 3
13 | TIOPKCHHA SJICKTPUYC- | PacyeT 3alIUTHOTO 3aHYJICHHS 3 3
CKHM TOKOM
14 CHCTEMBI 3aIIUTEI OT Pacuet cucteM 3aIUTEI OT BO3ACHCTBHUSA 3 3
OMACHOCTH MEXaHW4Ye- | IBIKYIIUXCS YacTeil 000pyaoBaHUS
CKOTO TPAaBMUPOBAaHMSI | (3AIUTHBIC OTPAXKICHUS U KOXKYXH)
15 | Cucremsl obecrieuenust | OmpeneneHne KarTeropuu 00beKTa 1mo 3 3
MOKapHOU 0E30MacHO- | B3PHIBO- U MOXKapHOU omacHocTH. Pacuer
CTH pa3MepoB MOKAPOOMACHBIX 30H MPHU
MOCTYIUICHUY TOPIOYHX T'a30B U MApOB
JIETKOBOCIUIAMEHSFOIIMXCS )KUIKOCTEH
16 Pacuer cucteMbl aBTOMaTHYECKOTO 3 3
MT0’KaPOTYIIICHUS
17 IIpoekTupoBaHue 3BaKyallMOHHbIX 3 3
MEpONPUITHI
18 | Cucremsl obecieuenus | Pacuer repMeTHUHBIX COCY/JIOB Ha 3 3
0€30IMacCHOCTH TepMe- | TPOYHOCTh. PacueT mpeoXpaHuTeIbHBIX
TUYHBIX CUCTEM, pa0o- | KJIamaHoB.
TAIOMIUX ITOJT JIABJICHH-
eM
HUTOI'O: 54 54




4.3. Conep:xaHue Ja00pPaTOPHBIX 3aHATHIA

VY4eOHbBIM JIAHOM HE MPEYyCMOTPEHBI

4.4. Conep:kaHue KypcoBOIro NMpoeKkTa/padoTbl

Y4eOHbIM IJIAHOM MPEIYCMOTPEHO BBINOJIHEHUE KYpPCOBOH PabOThI MO JAMCITH-
IJIMHE Ha TeMy: «PacdeT u nmpoekTupoBaHuEe CHCTEMbI OE30MMaCHOCTH TPY/a Ha Tpe /-
PUSTU

[{enbro KypcoBO paOOTHI SBIISICTCS 3aKpEIJICHHE CTYJACHTOM y4eOHOro Marepua-
Jla 0 JUCIHHUIUIMHE W HABBIKOB CAMOCTOSITEIIFHOTO BhIOOpA, pacuera U MPOCeKTUPOBA-
HUSI CUCTEM 3alUThl padO0TAONIUX OT BO3JECUCTBUS BPEAHBIX W/WUIN OMACHBIX MPOU3-
BOJICTBEHHBIX (DAKTOPOB.

[TosicHuTeNbHAS 3alMCKa K KypCOBOMY IMPOEKTY JOJDKHA BKIIIOYATH TUTYJIbHBIN
JIUCT, 3aJlaHue Ha KypPCOBYIO padoOTy, CoJepKaHUE, BBEJCHUE, XapaKTEPUCTUKY TEX-
HOJIOTUYECKOTO TMpOollecca, aHaJIW3 BPEIHBIX H/WUIU OMACHBIX MPOU3BOJCTBEHHBIX
(hakTOpOB, XapakTEPHBIX JIsl JAHHOTO TEXHOJOTHMYECKOIO IMpoIlecca, OMUCcaHue Cy-
IIIECTBYIOIIMX CUCTEM OOecIieueHrst OE30MMacHOCTH U 3alIUThl padOTaIOIINX OT BpPe/I-
HBIX W/WJIM OMACHBIX MPOM3BOJACTBEHHBIX (haKTOPOB (C 00s3aTEIBHBIM IIPOBEACHUEM
MaTEHTHOI'O0 MOMCKa MO TEME MPOCKTUPYEMOUM CUCTEMBI 3allIUTHI); UHKEHEPHBIEC pac-
YeThl BRIOPAaHHON CHCTEMBI 0OecrieueHrs 0€30MaCHOCTH, BBIBOABI IO paboTe, CIIMCOK
HCIIOIb3YyeMOoi Iutepatrypbl. OObeM KypcoBOM padOTHI TOKEH COCTABIISATh HE MECHEE
30 cTpaHuIl MEYaTHOTO TEKCTA C pacuyeTaMH.

Jns pa3paboOTKM CTyJIEHTaM IIpeiJiaraeTcsl MHIWBHAYaJbHBIC TEMbl U 3aJaHUS.
Kaxnoe 3amanue BKio4aeT B ceOs BUJ MPOU3BOACTBA, XapaKTEPUCTUKY MPOU3BO/I-
CTBEHHBIX BpEIHOCTEH (OMacHBIX U BPEIHBIX MPOU3BOJCTBEHHBIX (DAKTOPOB) C HUC-
XOJIHBIMU TAHHBIMU, HEOOXOAMMBIMU JJIs1 paCYETOB (HArpuMep, BUJ U KOHIICHTpAIUs
BpPEJIHbIX BEIIECTB, MbUIM B BO3JAyXe paboueil 30HBI, MapamMeTpbl MUKPOKIMMATA,
YpOBHH BUOpaluu, myma 1 T.4.). CTyIeHTy He0OX0AMMO MPOAHATU3UPOBATH UCXO/I-
HbIE JIaHHBIE K 3aJIaHUI0, CAMOCTOSITEJILHO CHelaTh 0OOCHOBAaHHBIM BBIOOP Tpelye-
MBIX CHCTEeM oOecreueHus1 0€30MacHOCTH U 3aIUThl PaOOTAOIIMX OT BPSAHBIX H/WIIH
OTIaCHBIX MPOU3BOACTBEHHBIX (DAKTOPOB M IIPOBECTH UX PacyeT B COOTBETCTBUU C ME-
TOJAWKaMH, MUMEIOIIMMUCS B CIPABOYHOM, HAYYHO-TEXHUYECKOM WIJIM HOPMATUBHOU
JauTEpaType.

TpeboBanus k 0popMIIEHHI0O KYPCOBOIO MPOEKTA

KypcoBoii mpoekT BKJIIOYAET MOSICHUTENbHYIO 3alUCKy M rpadUyecKyr0 4acTb.
[TosicHuTenbHYIO 3aMuCKy clieayeT opopMisTh Ha juctax ¢gopmara A4 (21001297
MM); pa3mepsbl nojeit: nesoe — 20 MM, npaBoe — 10 MM, BepxHee — 15 MM, HUKHEe —
20 MM.

[TosicHuTenbHas 3anyucKa BBIIOJIHIETCS ¢ HAHECEHHOW OrpaHUYUTENIbHON paMKoOn
OTCTOSIILIEN OT J1eBOro Kpasi Ha 20 MM U OCTaJIbHBIX Ha SMM.
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Enunsie hopmbl, pa3Mepsl U TOPAJIOK 3aMOJTHEHUS OCHOBHBIX HAJNUCENH Ha 4ep-
TE¥XKaxX U B TEKCTOBBIX JJOKYMEHTaX, BXOAIINUX B COCTaB CTYAEHYECKUX KYPCOBBIX pa-
00T, KypCOBBIX M JUIUIOMHBIX IMPOEKTOB MPHUBEACH B MPHIOKEHUH A (COMIacHO
I'OCT 21.101-97 (CI1AC)).

PaccTostHue oT pamMku 10 TpaHUIl TEKCTA CIEAYET OCTaBIATh B HA4Yaje U B KOHLE
CTPOK — He MeHee 3 MM. PaccrosiHMe OT BEpXHEW WM HWKHEHW CTPOKH TEKCTa A0
BEPXHEHN WJIM HUKHEN PAMKHU JOJDKHO OBITh HE MeHee 10 mm.

TeKkCT NOSICHUTENBPHOW 3aIIMCKU NIEYATAECTCS HA OJTHOW CTOPOHE JINCTA Yepe3 MOoJ-
Topa uHTepBana, mpudt Times New Roman (kermb 14), oTCTynm KpacHOU CTPOKU —
1,27 cM., BBIpaBHUBAHUE — IO IIUPUHE.

Paspemaercs uCIonb30BaTh KOMIIBIOTEPHBIE BO3MOXKHOCTH AKLIEHTUPOBAHUSA
BHUMAaHMS Ha ONpPENEICHHBIX TEPMUHAX, TPUHIMNAX, GopMyTax, TpUMEHss MpUd-
ThI pa3HOM TapHUTYPHI.

['padmueckas yacTb KypCOBOIO IPOEKTAa MOKET BBIIOJHATHCS Ha JIUCTaX Gopma-
ta Al (Jomyckaercst u npyroi#t dopmar, Haripumep, A2).

['paduueckas yacTh pabOTHl MOKET BBIMOTHATHCS TYIIBIO HA MEPraMeHTe WIH Ty-
CUHBIM NEPOM WJIM C MPUMEHEHUEM CHEUUAIM3UPOBAHHBIX MporpamMm Ha [19BM,
Hanpumep AutoCAD.

['padprueckuii Marepran TOJKEH KaK MOYKHO TMOJHEE W HAIJISIIHEE OTPaXKaTh OC-
HOBHBIE PE3YJIBTATHl KYPCOBOTO MPOEKTA.

Iopsinok BBINOJIHEHHSI KYPCOBOI0 MPOEKTAa

I]enb nHanucanusi KypcoBOil paboTHI:

— CUCTEMAaTHU3alMsl, 3aKPEIJIEHUE CTYIEHTOM y4eOHOTO MaTtepraa 1o JUCHUIIINHE
Y HABBIKOB CAMOCTOSITEILHOTO BBIOOpA, pacyeTa U MPOEKTUPOBAHUS CUCTEM 3aIUThHI
paboTamUX OT BO3JACUCTBUS BPEAHBIX M/WIIM OMACHBIX MPOU3BOIACTBEHHBIX (DaKTO-
POB;

—0onee riybokas pa3zpaboTKa OJHOTO M3 BOIPOCOB NMPEMJIOKEHHOM TEMaTHKHU C
HCIIOJIb30BAHUEM JIUTEPATYPHBIX UCTOYHUKOB (B TOM YHCIIC TTATEHTHOM) U CIpaBOY-
HOTO MaTepHaa.

B xone paGoThl CTYJEHT HaKarMBaeT (PaKTUYECKUd MaTepHrall 0 BEIOPaHHOM Te-
M€ JJI PaCKPBITHSI MOCTABJIEHHBIX BOMPOCOB, CUCTEMATU3UPYET €ro, 3HAKOMHUTCS CO
CIIEUAIBHOW JIUTEPATYPOU, [ 'OCy1apCTBEHHBIMU CTaHAAPTaMU CUCTEMBI CTAaHIAPTOB
oe3onacHoctu Tpyaa (CCBT), caHUTapHO-TUTHEHUYECKUMH HOPMaTUBAMH, 0(OpM-
JsieT paboTy ¢ TabauIaMHu, CXeMaMM, AUarpaMMaMHd U Ha OCHOBE CPaBHUTEIHHOTO
aHan3a JeaeT 0000IIEHNUS U BBIBOIBI.

Tembl KypCOBBIX paOOT MpeIaraloTcs MPEnoaaBaTeNIIMU U YTBEPKIAIOTCS Ha 3a-
cenanuu kadeapel. Pacnpenenenue TeM Mexay CTYyACHTaMH OCYIIECTBISETCS Ka-
beapoil ¢ yueTom HHTEpeca KaKJJ0ro CTy/ICHTa.

[Tocie BIOOpa TeMBI KYpCOBOUM pabOThI CTyJIEHTaM HEOOXOIMMO 03HAKOMHUTHCS C
COOTBETCTBYIOIIMMHU pa3jeiaMi M3y4yaeMoro Oe30MacHOCTH >KU3HEIESATEIbHOCTH, C
JUTEpaTypoil, B KOTOPOM paccMaTpUBaeTCs AaHHasA mpoOjema. 3aTeM CleayeT Mpu-
CTYIUTb K COCTABJICHUIO MJIaHA HAITUCAHUS KypCOBOM paOOTHI.



B nane Hameudaetcs Kpyr mpo0Osiem, TpeOyromux pa3paboTKU U OCBEIEHUs B pa-
6ote. DT pobIeMbl 00YCIOBIUBAIOT CTPYKTYPY KYpCOBOM pabOThI, U3JI0KEHUE KO-
TOpPOM COCTOUT W3 BBEJCHUS, OCHOBHOM YacTH, pacUETHOM YacTH, 3aKIIOYCHUS U
CIIUCKA HCIIOJIb30BAHHOM JIUTEPATYPHI.

Bo 66edenuu He0OXOAUMO PAaCKPBITh aKTYaJIbHOCTh PACCMATPUBAEMON MPOOIIEMBI,
ee MPAKTUYECKOE 3HAYEHUE M TOKa3aTh 3HAUEHHE OE30MaCHOCTHU IMPOU3BOJICTBA U
AKCIUTyaTali KOHKPETHBIX BUJOB TEXHOJOTHUYECKOTO 000pYAOBaHUS WU MpoIiecca,
IIPY 9TOM HAJI0 YE€TKO c(hopMyIHMpoBaTh IENIb U 3aJa4u KypcoBOH paboThl. BBomHAS
4acTh JIOJKHA ObITh HamMcaHa Ha 1—2 cTpaHMIlax.

B ocnoenoli wacmu xypcoBoil pabOThl W3NIAraloTCS Pe3yabTaThl UCCICIOBAHUS U
Ha X OCHOBE (DOPMYIUPYIOTCS MPEII0KEHUS, KOTOPEIMU MOXKHO OyIeT BOCIOJIB30-
BaTbCs HA MpakTHKe. V310keHne BCEero 3Toro MOXeT COCTOSATh U3 HECKOIBKUX pa3-
nenoB. Kaxxapiit pa3aen qoikeH ObITh YETKO O3ariiaBJieH.

B pa3znenax ocHOBHOM 4acTH HEOOXOJUMO JAaTh OIEHKY Pa3jIMYHbIM TOYKaM 3pe-
HUs, 000CHOBAaTh U aPTYMEHTHUPOBATh COOCTBEHHBIN B3IV HA MPOOJIEMY, ONUPAsCh
Ha (DaKTUYECKHE W CTATUCTUYECKUE JaHHBbIE, coOpaHHbIe aBTOopoM. OOmui 00beM
ATOM YacTH pabOThHI JIOHKEH COCTaBJIATH OKoJio 20-25 cTpaHuUIl pyKOIKUCHOTO (Ma-
IITMHOIMMCHOI'0) TEKCTA.

B pacuemmnoii wacmu 1eo06X0IMMO TIPUBECTHU PEILICHUE UHXEHEPHO-TEXHUYECKON
3a/1aud, HaMpaBJICHHOW Ha oOecrieueHue 0e30MacHOCTH TpyJa NMpH 3aJJaHHOM TEXHO-
JIOTUYECKOM TIporiecce (omnepaiuu), no 3aJaHuio MpernoiaBaTes.

B 3aknwuenuu xypcoBoi paboThl cienyeT chopMyaupoBaTh B 000OIIEHHOM, Te-
3UCHOM (DOpME OCHOBHBIE TEOPETUUECKUE U TTPAKTUUECKHE BBIBOJIbI, BBITCKAIOIIUE U3
MPOBEJIEHHOI'0 UCCJIEIOBaHUS MTPo0JIeMbl HAa 2—3 CTpaHUIlaX.

[Tocie 3aKiIF0YeHUsI MPUBOAUTCS CIIMCOK OCHOBHOM U JIOIIOJIHUTEIBHON UCIIOIb30-
BAHHOU JIMTEPATYPHL.

AHaIMTH4YeCKHH 0030p JIUTEPATYPbI

Pasnen nomkeH copepkaTb pacCCMOTPEHHUE U OLICHKY Pa3IMYHBIX TEOPETHUECKUX
KOHIIETIINI, B3TJISII0B, METOAMYECKUX TMOIXOAOB MO PEIICHUI0 paccMaTpUBaEMOM
npoOJieMbl. 371eCh JOJKHO OBITH JaHO YETKOE OMHCcaHue npeameTa (00beKTa) uccie-
JIOBaHMSI, OTMEUEHBI HEJJOCTATKU U CIa0ble ero CTOPOHBI. PekoMeHmyeTcst Kputude-
CKU TPOAHATM3UPOBATh (PYHKIMOHUPOBAHKHE AHAJIOrOB MpenMera (00beKTa) Hcclie-
JIOBaHUs, KaK B POCCUNUCKON MPAKTUKE, TAK U 32 PYyOEHKOM.

B sToMm paznene paboThl aBTOp aHANM3UPYET CYIIECTBYIOIIMNA MOHATUIHHBIN arra-
paT B HCClleyeMoil 001acTh, MPEACTaBIsIeT CBOI0 TPAKTOBKY OIPEICICHHBIX MOHS-
TUN (aBTOPCKOE OMPEIEICHUE), WU JAET KPUTUUECKYIO UX OLICHKY.

[Tpu ocBelieHUN METOI0JIOTUYECKUX OCHOB HCCIeayeMol MpoOaemMbl HE T0MyCcKa-
€TCsl KOTIMPOBAHUE COJIEPKaHMs yUeOHUKOB, yUeOHBIX mocoouii, moHorpaduii, Un-
TEpPHET-PecypcoB 0€3 COOTBETCTBYIOIIMX CCHUIOK Ha MCTOYHUK. IIpu 3TOM pexomeH-
JyeTcsl UCTOJIb30BaTh CUCTEMY BKJIIOUEHHUS CCBUIKU MPSIMO B TEKCT pasfeina (B BUIE
NOCTPAHUYHBIX CHOCOK).

ABTOp paboThI AOKEH MOKa3aTh OCHOBHBIEC TEHICHIIMU PA3BUTHUSI TEOPUH U MIpaK-
TUKHU B KOHKPETHOM 00JIACTH U CTENEHb UX OTPAKEHHUSI B OTEUECTBEHHOU U 3apyOeiK-
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HOM HAay4YHOM M yueOHoU nuteparype. [IpuoputeT B mepBoM pasjeiie paboThl TOKEH
OTJIaBaThCs UCTIOJIB30BAHUIO0 MOHOTpaduii, HAyYHbIX CTaTel U y4eOHOU TUTEpaTyphI.

Paznen taxoke JOMKEH cojepaTh 0OOCHOBaHHE BhIOOpA METO/IOJIOTHUU HUCCIE0-
BaHMs MO paccMmaTpuBaeMoil mpobiieme. [Ipu 3TOM pekoMeHIyeTcsi AaTh OLEHKY
IIPEANO0JIAraeMbIX METOJOB MCCIECIOBAHNS C TOUYKU 3PEHUS BO3MOKHOCTHU U IIEJIECO-
00pa3HOCTH WX HMCIOJIL30BAHUS, MPEUMYIIECTB U BO3MOKHBIX TPYIHOCTEH NI pe-
IIICHUS TIOCTABJICHHOMN MPOOJIEMbl MPUMEHHUTEILHO K ONPEACICHHOMY MPEAMETY, OT-
paciay U UeIsM UCCIIETOBAHMS.

Hay‘IHO-I/ICCJ'leIlOBaTeJIBCKaH 4acTb

OTOT pazzien ABJISIETCS] OCHOBHBIM IO COAEP’KaHUIO U JOJIKEH HOCUTh aHAJIUTHYe-
CKUM XapakTep. B HEM Ha KOHKpPETHOM IpUMEpE OTpaciii WiIH cepbl (CUCTEMBI)
JOJKHA OBITh MCCIIEOBaHA MPAKTHKA J1€ATEIbHOCTH, PACKPBITO U MpOaHaIN3UpOBa-
HO JEHCTBHE CUCTEM M MEXAaHM3MOB Ha OKpYXaloLlyl cpeny U uenoseka. [Ipu
HAlMCaHUM JAHHOM IJ1aBbl U MPOBEIECHUU aHAIU3a HEOOXOAMMO MCIIONb30BaTh CO-
BPEMEHHBIE CTaTUCTUYECKUE JAHHBIE, XapaKTEPU3YIOIINUE COCTOSTHUE HCCIIEyEMOTO
o0BeKTa B IMHaMHKE. B pa3nene MOKHBI ObITh OTPaXKEHbI pe3yJIbTaThl BCEX BHJIOB
IIPOBEICHHBIX MCCIIEJOBAaHUM, KaK HA OCHOBE BTOPUYHON HH(pOpManuu (00s13aTeIbHO
yKa3aHUE€ HCTOYHUKOB MH(OpMaLMM), TaK M SKCHEPUMEHTAIBHBIX HCCIEAOBaHUM,
IIPOBEJICHHBIX CTYAEHTOM CAMOCTOSITENBHO.

Paznen nomkeH conmepkaTh aHAIM3 PE3yJIbTATOB KaXIOrO W3 MPOBEIEHHBIX HC-
cjeloBaHuM 1Mo paccmaTpuBaemoit mpobaeme. [Ipu ero noaAroToBke HEOOXOAUMO HC-
MI0JIB30BATh Pa3JIMYHbIE METOJbl aHAJIN3a, B TOM YHUCJIE C MCIOJb30BAaHUEM CIEIU-
ATBHBIX KOMIBIOTEPHBIX MPOrpaMMm 00paboTku mHbopmMarmu. Matepuanibsl pasjena
JIOJIKHBI TTO3BOJIUTH OLIEHUTh KOPPEKTHOCTH, IIOJTHOTY M OOOCHOBAaHHOCTH BBIBOJIOB U
pPEKOMEHIalluil 10 3alllUTe OT BPEAHBIX U OIMACHBIX MPOU3BOJCTBEHHBIX (PAKTOPOB,
paccMaTpuBaeMbIX B HAy4HOU padore.

BoinoJiHeHMe MaTEeHTHBIX HCCJIeI0BAHUH

[{enb MaTeHTHBIX MCCIEIOBAHUNA — MOJyYE€HUE MCXOAHBIX JaHHBIX AJs o0ecreye-
HUS BBICOKOTO TEXHUYECKOTO YPOBHS U KOHKYPEHTOCIIOCOOHOCTU OOBEKTOB TEXHUKH,
WCIIOJIb30BAHUSI COBPEMEHHBIX HAyYHO-TEXHUYECKUX JOCTHKEHUHM M HUCKIIOUYEHUS
HEOMPABJIAHHOTO TyOIUPOBAHUS MCCIIEIOBAHUNA U Pa3pabOTOK.

OCHOBHBIMU HH(POPMAIIMOHHBIMHA UCTOYHUKAMU JJIs1 TPOBEICHUS MAaTEHTHBIX U C-
CJIeIOBAaHUH SBJISIIOTCS:

— odulMaTbHbIC MATEHTHBIE OIOJIJIETEHU;

— OMMCAHMS K 3aBKaM Ha M300pETEeHHMs], MPOIIECAIINM WA HE MPOLIEAIINM Mpe/I-
BApUTENBHYIO WIN (DOPMATBHYIO SKCTIEPTU3Y (B COOTBETCTBUM C MATEHTHHIM 3aKOHO-
JaTEIbCTBOM CTPAHbI MIOUCKA);

— OMKCAHMS K MATEHTaM;

— ONMCAHMS MOJIE3HBIX MOJIENIEH;

— o(unranbHBIe TATEHTHBIE YKa3aTelu;

YKa3aHHble ICTOYHMKH IIPEICTABIEHBI BO BCEpOCCHICKON NAaTEHTHO-TEXHUYECKOU
oubnunoteke (BIITH). B honne OubnmmnoTexkn nuMeroTcs U3AaHusi pOCCUICKUX OPTaHOB
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HAyYHO-TEXHUYECKOW M MaTEHTHOW MHGopMalnu, 3apyOeskHbIX UHGOPMAIIMOHHBIX
CIIyk0, MaTeHTHO-TIPaBOBAsi OTEUECTBEHHAS U 3apyOeKHas JIUTepaTypa.

[Touck naTteHTHOU MHGOPMAIIMK HA OyMa)XHBIX HOCUTENSX MPEAyCMaTpUBaET Clie-
JIYIOLINE BUABL:

— TeMaTUYECKUH (TI0 KJTFOYEBBIM CIIOBaM, MHACKCAM MaTeHTHOM KiIacCU(pUKAIIN);

— UMEHHOU (110 UMEHH U (pamminu n300peTatens, 3asBUTENS WU MMaTeHTOo00 Ia1a-
TENsA);

— HyMEpalUOHHBIN (10 YYETHO-PETUCTPAIIMOHHBIM HOMEPAM JOKYMEHTOB).

[IpucTynas K BBITOJTHEHUIO NATEHTHBIX UCCIIECIOBAHUN, BBITOIHAIOT, KaK IIPaBUIIO,
TEMATUYECKHUI TTOUCK.

[Touck B UHTepHeTe ¢ mcmonp3oBaHueM 0a3 gaHHBIX DenepanpHoro MHCTHTYTA
[TpombinuienHoit Co6ctBeHHOCTH (DUIIC) MOKET OCYIIECTBISTHCS MO CIETYIOIIEMY
anpecy: WwWw.fips.ru. ITogsectu kypcop k ¢paze «MHbopMaIMOHHBIE pecypChl», 3a-
TeM «OTKpBITBIE peecTphl», Aanee «Peectp uzobperenuit Poccuiickoit deneparnumy,
OTIpEJICNIUTh MapaMeTp noucka (kak npasuio, uujaekc MIIK). Eciau mouck ocymiects-
nsercss no uHaekcy MIIK, To BBecTH HailicHHBI MHAEKC (B HAIlEM HIOpUMEpe
B65G69/18) GonbIMMu TaTHHCKUMHU OyKBaMu 0e3 Tpo0esioB (BBOJAUTH TOJIBKO OJMH
HHJIEKC), U BBIMJET CIIMCOK HAMAECHHBIX ITaTCHTOB.

Br100op padoThsl 1 BapuaHTa 3a1aHUA

Homep paboThl U BapuaHT 3aJaHusi BBIOMPAIOTCS CTYACHTOM IO IMOCJHEIHHUM
JIBYM LIM(ppamM HOMepa 3a4eTHOM KHUKKH. Homep pabotel — mocnennss uudpa 3a-
YETHOW KHIKKHU. BapuaHTt 3amanus — npeanocinensss nudpa 3aueTHOM KHUKKH. Ec-
J¥ HOMEp MOcCieaHel WK mpeanocieqHel uudpsl paBeH Hy/IH0, TO HOMEpP padOThI
WJIM BapUaHT 3aJaHus paBHsl 10.

TunoBbie BApUAHTHI T€M HA KyPCOBOil MPOEKT

O0masi Tema KypcoBoii padoTrbl: «BpiOop, mpoekTupoBaHrue U pacyeT CPEeACTB
oOecrieueHus: 6€30MaCHOCTH TPY/ia B TEXHOJIOTHYECKOM IMPOIIECCE

Tunosoe 3a1aHNe HA KyPCOBYIO Pa00OTy COCTOUT U3 ABYX YaCTeH:

1. Teopemuueckasn uacmo

[TosicauTeIbHAS 3amUcKa K KYpPCOBOMY TMPOEKTY JIOJDKHA BKIIFOYATh TUTYJIbHBIN
JIUCT, 3aJlaHue Ha KypPCOBYIO padoOTy, cojJiepKaHUE, BBEJCHUE, XapaKTEPUCTUKY TEX-
HOJIOTUYECKOTO TMpOollecca, aHaJIM3 BPEIHBIX W/WIM OIMACHBIX IMPOU3BOJICTBEHHBIX
(bhakTOpOB, XapakTEPHBIX JJII JAHHOTO TEXHOJIOTMYECKOIo IMpOoIlecca, OMUCaHue CY-
HIECTBYIOIIMX CUCTEM OOecrieueHusi O€30MacHOCTH U 3alllUThl padOTaIOIIMX OT Bpe/-
HBIX W/UJIM OMAaCHBIX MPOU3BOJACTBEHHBIX (haKTOPOB (C 00s3aTEIBHBIM MPOBEACHUEM
MATEHTHOTO TMOUCKA MO TEME MPOSKTUPYEMOUN CUCTEMBI 3allIUThI); HHKEHEPHBIC pac-
YeThl BRIOPAHHON CHUCTEMBI 00eCIieueHHsI 0€30IMacHOCTH, BBIBOJIBI 110 pabOTE, CITMCOK
UCIOJIb3yeMoi TuTepatypbl. O0BEM KypCOBOUM pabOThI JOJDKEH COCTABIATH HE MEHEe
30 cTpaHMI] IEYATHOTO TEKCTA C PACUETAMH.

2. Pacuemnas uacmop
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B nomenennu 1iexa npou3BOAUTCS MPOLECCH METAI000padOTKU (CBAapOUHBIE pa-
00TbI, TOKapHast 00pabOTKa 3aroTOBOK, JINTHE, IPECCOBAHUE, IITAMIIOBAHUE, KOBKA U
T.1.) Tpebyercss paccunTaTh CUCTEMY YAAJEHHS CBapOYHOI'O a’3po30Js U3 BO3AyXa
paboueil 30HBI (MECTHBIM BBITSHKHOM 30HT), CUCTEMY OUYUTKH BO3AyXa (PYKaBHBIH
bunbTp, S7EKTPOGUIBTP), CUCTEMY 3aIUTHl OT TMOPAKEHHS TOKOM (3a3eMIICHHE
/3aHyJNEeHHE), CUCTEMY 3alllUThl OT BHOpaluu o0opynoBanus (BUOpoaeMIpUpoOBaHUE,
BUOPOM30JISILINA) U MPOU3BOJICTBEHHOIO IIyMa (3BYKOIOIJIOIIAOIasi 00IMIIOBKA I1e-
Xa), TEMION30JIALMN 000PYI0BaHUS U OMACHOCTH MEXaHMYECKOTO TPaBMHUPOBAHHUS HA
pabouem mecTe (3aIUTHBIA KOXYX). VIcXo/nHbIe TaHHbIE MPUHUMAIOTCA 10 BapHaH-
TaMm.

Huxe naercst npuMepHoOe coJiepKaHue BCEX pa3JieNioB KypcoBOil paboThI.

2.1. XapaKTepI/ICTHKa TEXHOJOTHYECCKOI0 nmpomnecca 1 aHaJIn3 BPEAHbIX U/ nian
OMMaCHBIX MPOU3BOACTBCHHBIX (l)aKTOPOB

B paznene npuBoAMTCS KpaTKas XapaKTEpUCTUKA TEXHOJOTMYECKOIro Impolecca Ha
npeajiaraeMoM paboyeM MECTE€ C YKa3aHHUEM OCHOBHBIX BHUJOB TEXHOJOTMYECKOIO
000pyZOBaHUs, ChIPbSi U MATEPHANIOB, SIBISIOLIMXCS HCTOYHUKAMH BPEIHBIX HIIN
OIaCHBIX MPOU3BOJACTBEHHBIX (PAKTOPOB.

2.1.1. Obecnneyenue 0€30MACHOCTH TEXHOJOTHYECKHX NMPOLECCOB

B pasnene HeoOXOauMO TPUBECTH OCHOBHBIE MEPOIPHUATHS, OOECIICUHBAIOIIUE
0€301acHOCTh MPOU3BOICTBEHHBIX MPOIIECCOB:

— BBIOOPOM MPUMEHSIEMBIX TEXHOJOTHYECKHX MPOIIECCOB, a TaKKE MPUEMOB, pe-
KUMOB pabOThI U MOPsIAKA 0OOCTYKUBAHUS TPOU3BOICTBEHHOTO 000PYA0BAHMUS;

— BBIOOPOM TMPOM3BOACTBEHHBIX MOMEIIEHUH M TPOW3BOJCTBEHHBIX IJIOMIAI0K
(17151 IPOLIECCOB, BBIMOJIHIEMbIX BHE TPOU3BOICTBEHHBIX IOMEIICHUN );

— BBIOOPOM HCXOIHBIX MAaTEPHAIIOB, 3aTOTOBOK U MOTY(HaOpUKaToB;

— BBIOOPOM MPOM3BOJICTBEHHOTO 000PY10BaHMUS;

— pa3MeIIeHUEM MPOU3BOJCTBEHHOTO0 00OPYAOBAaHMS M OpraHu3anueil padouux
MECT,

— pacrnpeneneHueM QYHKIHUNA MEX1y YeJI0BEKOM U 000pyI0BaHUEM B 11X

— OTpaHMYEHUS TSHKECTH TPYAa;

— BBIOOPOM CHIOCOOOB XpaHEHHUS M TPAHCTIOPTHPOBAHUS HCXOIHBIX MaTEpUAIIOB,
3aroTOBOK, TOTOBOI MPOIYKIIMU M OTXOAO0B MTPOU3BOJICTBA;

— npodecCuoHATBHBIM 0OTOOPOM M O0OYUYEHHUEM PabOTAIOIINX;

— TIPUMEHEHHEM CPEJICTB 3aIIUTHl padOTaOIINX;

— BKIIFOUEHUEM TpeOOBaHMI O€30MacCHOCTH B HOPMAaTHBHO-TEXHUYECKYIO M TEXHO-
JIOTHYECKYIO TOKYMEHTAIINIO;

— BbIOOpOM TpebOoBaHMI 6€30MACHOCTH U METO/I0B KOHTPOJISL UX BBITIOJHEHUSI.

[TpousBoaCTBEHHBIE MPOLIECCHI JOJIKHBI OBITH MOXKAPO- U B3PHIBOOE30MACHBIMU U
HE JOJDKHBI 3arpsi3HATh OKPYXalolIyto cpefy. TpeOoBaHUs O€30MacHOCTH K TEXHO-
JIOTHYECKHUM TpolieccaM BKIIIOYAIOT:
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— YCTpaHEHHE HEMOCPEICTBEHHOTO KOHTAaKTa paboTarOIUX ¢ UCXOAHBIMU MaTEPH-
alaM¥, 3aroTOBKaMH, Noiy(adprukaTaMu, TOTOBOI MPOAYKIHMEH M OTXOJaMH MPOU3-
BOJICTBA, OKA3bIBAIOIIMMU BPEAHOE JICHCTBHE;

— 3aMEHY TeXHOJIOTHUECKUX MPOIECCOB U OIEpallnii, CBSI3aHHBIX C BOSHUKHOBEHU-
€M OIMACHBIX M BPEIHBIX MPOU3BOACTBEHHBIX (PaKTOPOB, MPOLIECCAMHU U ONEPALUIMH,
IpU KOTOPBIX YKa3aHHbIE (PAKTOPHI OTCYTCTBYIOT MM MMEIOT MEHBIIYI0O MHTEHCHB-
HOCTB;

— KOMIUIEKCHYI0O MEXaHHW3aIMIo, aBTOMATHU3alNI0, IPUMEHEHUE TUCTAHIIMOHHOTO
yIpaBieHUs MPU HATUYUH OMACHBIX M BPEIHBIX MPOU3BOJICTBEHHBIX (DaKTOPOB;

— TepMETH3ALUI0 000PYI0BaHHUS;

— TPUMEHEHHUE CPEJICTB 3aIIUTHI paOOTAIOIINX;

— palMOHAIBHYIO OPTaHU3AIMIO TPYJa M OTAbIXa C IEeNbI0 NPOPUIAKTUKA MOHO-
TOHHOCTH U TUIIOJUHAMUH, & TAKXKE OTPaHUYCHHE TSKECTH TPY/a;

— CBOEBPEMEHHOE IOJIyueHHuEe MH(OpMAIMK O BO3ZHUKHOBEHUHU OMNACHBIX U BpE.-
HBIX IPOM3BOACTBEHHBIX (DAKTOPOB HA OTJEJIbHBIX TEXHOJIOIMUECKUX ONEPALIMSIX;

— CHUCTEMY KOHTPOJI U YIIpaBJIEHUs TEXHOJIOIMUYECKOTO Mpoliecca, 00ecreurnBao-
HIYIO 3alIMTy pabOTaIOUIMX M aBapUHOE OTKIIOYEHHE MPOU3BOACTBEHHOIO 000OpY-
JIOBaHMS,

— CBOEBPEMEHHOE yAaJIeHHE M 00e3BpEKUBAHHE OTXOJOB MPOU3BOACTBA, SBISIO-
HIMXCSl UCTOYHUKAMH OTACHBIX U BPEIHBIX (haKTOPOB.

2.1.2. OcHOBHbIE BpeHbIE PON3BOICTBEHHbIE (PAKTOPBHI

B paspenie npuBOASATCS ONKCAaHUS BCEX OMACHBIX W BPEIHBIX MPOU3BOJICTBEHHBIX
(bakTOpOB, XapaKTepHBIX Ui 3aJJaHHOT'O MPOU3BOJICTBA C YKa3aHUEM HCTOUYHUKOB MX
BO3HUKHOBEHUS, OCHOBHBIX XapaKTEPUCTUK M YPOBHEU BO3IEWCTBUA. 30HBI BO3ACH-
CTBUSL BpPEIHBIX (PAKTOPOB HEOOXOAUMO OOO3HAYUTh HA TEXHOJOTHYECKOM CXeMe
npousBojacTBa. [lepeyeHb onmacHbIX U BPEAHBIX MPOU3BOACTBEHHBIX (PAKTOPOB MPH-
BOAUTCS B IPUIIOKEHUH A.

Hauboiiee BpeqHbIM U OnacHbIM (PaKToOpaM JTaHHOTO MPOU3BOICTBA CIEAYET JaTh
onucanue. Hanpumep, mpou3BOACTBO LIEMEHTA XapaKTepu3yeTcs OONbIINM YPOBHEM
3aMbIJICHHOCTH BO3yXa paboyeld 30Hbl, MOATOMY HEOOXOAUMO J1aTh XapaKTEPUCTUKY
OCHOBHBIX BHJIOB IIbUIEH LIEMEHTHOI'O MPOU3BOJCTBA, UX TOKCUKOJIOTMYECKYIO XapaK-
TEPUCTHUKY, KJ1aCC OMAaCHOCTH.

2.2. OcHOBHBIC MEPONIPHUATHS 110 3ALIUTE MEPCOHAIA U OKPYKAKOLIel cpebl

B paznene MoryT ObITh pa3paOoTaHbl CleIyIOLUIME BOMPOCH (TI0 YCMOTPEHUIO PY-
KOBOJIUTEJIS U aBTOPa KypCOBOM pabOThI):

— BO3JyXOOXpaHHasl U BOJOOXpaHHAS NEATEIbHOCTh MPEANPUATHS (OYHCTKA TPO-
MBIIIJIEHHBIX BBIOPOCOB B aTMOC(hepy, COPOCOB B BOJOEMBI);

— HCIOJIb30BaHUE MPOMBIIIJICHHBIX OTXOJI0B M MOOOYHBIX MPOAYKTOB B KaueCTBE
BTOPUYHOTO CBHIPBS;

— YTUIM3AIMs U TepepadoTKa MPOMBIIIIEHHBIX OTXO/IOB;

— MPUMEHEHHE OTXOJ0B U MOOOYHBIX MPOAYKTOB MPEANPUATHS B KAUECTBE UCXO/I-
HOTO CBHIPbsI (UM CBHIPHEBBIX KOMIIOHEHTOB) JUIS MOJTYYEHHS 3BYKO-, TEIJIOU30ISAIIH-
OHHBIX, IBIJIEHONIOIAIOIINX MATEPUATIOB U U3/1EIUH, YIIydIIAIOUUX YCIOBUS TPYyaa.
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Crnenyer TakXe yAEIUTh BHUMaHUE HOPMHUPOBAHUIO 3arps3HEHUNA U KPUTEPUSIM
OLIEHKH KauecTBa aTMOC(EpHOro BO3/1yXa U BOJIBI.

B pa3nene CTyneHT AOMKEH MNPEMIOKUTh CIOCO0, YCTPOMCTBO, TEXHOJIOTHIO
OYHUCTKHU BBIOPOCOB MM COPOCOB, YTHIN3ALMH, IPUMEHEHUS POMBILIUIEHHBIX OTXO-
JIOB WJIHM ke pa3paboTaHHYIO0 O€30MacHYI0 MalOOTXOAHYIO TEXHOJIOTHIO C COOTBET-
CTBYIOIIMMU pacuyeTaMu. B 4acTHOCTH, MOT'YT OBITh BBITTOJIHEHBI:

— pacyeTbl OCHOBHBIX IMAPaMETPOB arperaToB, NPEIHA3HAYCHHBIX I 3aLIUThI
BO3yIIHOTO OacceifHa OT 3arpsi3HEHUsS] MPOMBILIUICHHBIMH BBIOpOcaMu ((PHUIBTPOB,
IIUKJIOHOB, CKpyOOEpoB U T.11.);

— pacueTbl OCHOBHBIX IAPaMETPOB YCTPOWCTB, MPEAHA3HAYECHHBIX JJISI 3aIUTHI
BOJHOTrO OacceifHa OT 3arpsi3HEHUS] MPOMBIIUICHHBIMH BbIOpOCcaMu (TIECKOJIOBOK,
a’pOTEHKOB, (DJIOTATOPOB, aJICOPOIIMOHHBIX YCTAHOBOK U T.II.).

3. MIPUMEPHBIE TEMbI KYPCOBBIX PABOT

[lepedyeHb BUIOB TEXHOJOTUYECKHX MPOIECCOB (orepaiuii) Ha paboynux MecTax,
npeajiaraeMbIX JJI aHallu3a B KypCOBOM paboTe, MPUBOIUTCS HIXKE:
1. Pyunas nyroBas cBapka (pabouee MECTO CBapIIHKa);
2. Tokapnas oOpaboTka meTaia (pabodee MECTO TOKaps);
3. Tlomon memMeHTHOTO KIMHKEpa (pabouee MECTO MAIIMHUCTA METTBLHUIIBI);
4. ®opmoBaHUE KeIe300€TOHHBIX H3/eaui (pabodee MECTO oreparopa yCTaHOB-
KU HEMPEPBIBHOTO (POPMOBAHUA );
5. IlpuroroBnenue OeTOHHON cMecHu (omepaTop OETOHOCMECUTEIBHON YCTaHOB-
KH);
6. Cmapka apmarypubsix kapkacoB s KBU (pabouee mMecto omeparopa MHOTO-
TOYEHYHOUW CBAPOUYHON MAIIIMHBI);
[Tomy4yenue TeroBoi 3Hepruu (pabodee MECTO omepaTopa KOTEIbHOMN);
8. M3MmenbueHue ChIpbs JUIsl MPOU3BOJCTBA KEPaAMUYECKOTO Kupruya (padouee
MECTO OIepaTopa MOMOJBHON YCTaHOBKH);
9. TpancnopTupoBaHHUE CHIPbs JJIsl MPOU3BOJCTBA CHJIMKATHOTO Kupruya (pado-
Yyee MEeCTO MAITMHUCTA JICHTOYHOTO KOHBEHepa);
10.JIuTthe MeTAITHYECKUX AeTaliel (pabodee MeCTO JINTCHIITNKA);
11.T1pou3BOACTBO IEPEBIHHBIX U3AENUI (paboyee MECTO TOKaps);
12.06:xur kepamu4eckoro kupnuya (padboyee MECTO orneparopa TYHHEIbHOH Tie-
un);
13.Cymika chipbs (pabouee MecTo onepaTopa CyHUIMILHOIO anmnapara);
14.1lITamMrioBKa ¥ TPECCOBAHUS METAJUTMUECKUX M3JeNui (pabodyee MeCcTo Ky3He-
11a-IITaMITOBIIUKA);
15.HaneceHnue raibBaHUYECKOTO MOKPBITUSI METOJOM TOpsIYero LIMHKOBaHUs (pa-
Oouee MecTo rajJbBaHUKa)
16.ABToKIaBHas 00OpabOTKa CHUIIMKATHOTO Kuprnua (paboyee MeCcTo oreparopa
aBTOKJIABA);
17.Tlonyuyenue u3nenanii U3 MOJTUMEPOB METOJOM JIUThA (paboyee MECTO orepaTo-

pa);

~
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18. IpoGieHne Kene3ucThIX KBApIUTOB (pabouee MECTO MAIIMHUCTA APOOUILHOMN
YCTaHOBKH);

19.1Teperpy3ka pacTUTEIBHOTO CHIPhs (pabouee MeCTO MaIlIMHKCTA KOHBEHepa);

20.HaneceHne raqbBaHUYECKOTO MTOKPHITUS METOIOM HaIbuIeHUs (pabodee MeCTo
rajbBaHUKA)

Tunosoe PAaCY€THOC 3aJaHUC:

1. UnentudunmpoBats Hauboiee BpeIHbIC W/WUIM ONACHBIE MPOU3BOJICTBEHHBIC
bakTopsl;

2.000CHOBaTh BBHIOOpP CHUCTEMBI 0OECTICUCHUS OE30MAaCHOCTH TPY/la, 3allUIIaio-
11yto paboTHHUKa OT ujeHTuuimporannoro BOII®;

3.IIpoBecTu pacyer U NPOEKTUPOBAHUS BBIOPAaHHON CHUCTEMBI oOecrieueHus: 0e3-
OIIACHOCTH TPYZa.

B kypcoBoii pabote 00s13aTeIbHO HEOOXOIUMO BBITIOJHUTH PACUET U MPOEKTHPO-
BaHUE CIIEYIOIINE TUIIOBBIE CUCTEMBI OOecTIeueHUsI 0€30M1aCHOCTH:

1. YcTpoHCTBO 3aIMTHOTO 3aHYJIEHUS IS 3aIIUATHI OT MOPAXEHUS IEKTpHYE-
CKUM TOKOM. VcXonHble JaHHBIE K 3ajaye MPUHATH 110 BapyUaHTaM, MPUBEICHHBIM B
Tabmuue

2. 3azeMJBAroNIee YCTPOMCTBA JUJIS 3aLUTHI OT MOPAKEHUS IIEKTPUUECKUM TOKOM.
HcxonHble TaHHbBIE K 3a/1a4€ MPUHATH IO BApUAHTaM, IPUBEACHHBIM B TA0IULE

3. BuOponeMn@upyromero MmoOKpbeITHS Il CHM)KEHHS YPOBHS BHUOPAIMOHHOIO
BO3JIeHCTBHS HAa paboTHUKA. VIcXonHble TaHHBIE K 3a/laye MPUHATH [0 BapHaHTaM,
NPUBEACHHBIM B TA0OIMIE

4. MecTHOE acnUpaIllMOHHOE YCTPOMCTBO JIs yIAJIICHUS MbLUIETa30BbIX MpUMECEn
U3 Bo3lyxa paboueil 30HbI. McxonHble NaHHBIE K 3ajaue MPUHATH 10 BapUaHTaM,
IPUBEICHHBIM B Ta0nuLe

JIOTIOTHUTENBHO, IO COTJIACOBAHMIO C IIPEIOAaBaTeNeM, CTYACHT MOXKET BhIOpaTh
U BBIMOJIHUTH pacyeT APYyrod cUcTeMbl o0ecredyeHus 0e30MacHOCTH Tpyaa Uil yKa-

3aHHBIX pabOYUX MECT.
Tab6muma 1

I/ICXOJIHBIG JAaHHBIC UIA pacycTa 3alllMTHOTO 3aHYJICHUA

z = : 5 . :
= s a5 5 = =z S vm 5
2 3z §SE £ = 5 i 5 £ 2
= = = = 2 . s = = = Y = = = .
g &3 §&E =2 g e g 4 %3 5E g%
= g e S Q= = = g ZEE e = £2
- =i X 2 = = 8 = 2¢e S35 g %
= g B 3 g 253 g gx
= = z = g =S S cp
= &
1. Amromuauit 4,5 1010 Cyxoi 160 Ay 230
2. Crainb 20x4 250 Macsauslit 25 6-10 AYy 230
3. Craib 5 300 MacstHblIi 40 6-10 AlYy 230
4, Mens 45 350 Cyxoit 180 A/Yy 230
5. Craib 30x4 400 MachsiHbIi 63 6-10 AlYy 230
6. Craib 6 450 MacstHblIi 100 6-10 AlYy 230
7. AmoMuHAN 5,6 500 Cyxoit 250 AYy 230
8. Craib 30x5 550 MacstHblIi 160 6-10 AlYy 230
9. Crainb 8 600 MacsHsblit 250 6-10 AYy 230
10. Menpb 5,6 650 Cyxoii 320 A/Yy 230
11. Crainb 40x4 700 Macnsausblit 400 6-10 AYy 230
12. Crainb 10 750 MacasHbIi 630 6-10 A/YH 230
13. AmoMuHMN 6,7 800 Cyxoit 400 AYy 230
14. Crainb 50x4 850 MacasHbIi 63 20-35 A/YH 230
15. Craib 12 900 Macasublii 100 20-35 AYy 230
16. Mens 6,7 950 Cyxoit 560 AYy 230
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17. Craib 50x5 1000 Macasublii 160 20-35 AYy 230
18. Crainb 14 1050 MacasHbIi 250 20-35 A/YH 230
19. AmoMuHAN 8 1100 Cyxoit 630 AYy 230
20. Craib 60x5 1150 MacusHbIi 400 20-35 AYy 230
21. Craib 15 1200 MacusHbIi 630 20-35 AYy 230
22. Menp 8 1250 Cyxoit 750 AlYy 230
23. Craib 20x4 1300 MacusHbIi 400 6-10 AYy 230
24. Craib 16 1350 Macusaublit 630 6-10 AYy 230
25. AIFOMUHWIH 5,6 1400 Cyxoit 1000 A/Yy 230
26. Craib 60x5 1450 Macusaublit 1000 6-10 AYy 230
Tabuma 2
I/ICXO,HHI)IC JAaHHBIC IUIA pacucTa 3allIUTHOTO 3a3CMJICHUA
e = K L g g2 s
. : 23 : £z : : 254 | &
= = S a 5] g % £ g = =3
< z H Zg =g Sz S = s 9 z g8 =
= 5 S E £Z = g = EE = g% z = ©
= = @ £ g o B = = = =52 )
[=-] = g Iy = ] = = == = =
= 2 = = g 2 = g 3 5o 3 ]
g E =9 E =5 2% 3 5
S = = =23 = 2 &
1. I'pynt 200 | 3000 800 80 10 psin 2
2. Cynech 90 1l 3000 900 60 10 psn 2
3. Tlecok 400 11 3000 5 80 10 psn 2
4. Ie6Genp 4000 \ 3000 10 80 100 psin 2
5. T'pyHT 400 | 3000 0 50 10 pan 2
6. T'nuna 15 1 3000 0 60 4 psin 2
7. CyrinmHok 30 11l 3000 0 40 4 psn 2
8. I'pynt 85 | 5000 2200 60 4 psn
9. Cyrmiech 100 1l 5000 1000 60 4 psn
10. Tlecok 600 11 5000 1500 40 10 psn
11. I'pynt 450 \Y 5000 2000 40 10 psin
12. I'pynr 530 | 3000 800 80 10 KOHTYP 3
13. I'nuna 60 1 3000 900 60 4 KOHTYp 3
14. CyrinuHoK 75 11l 3000 5 80 4 KOHTYp 3
15. I'pynt 160 [\ 3000 10 80 10 KOHTYp 3
16. Cynech 200 | 3000 0 80 10 KOHTYp 3
17. Tlecok 700 1l 3000 0 60 10 KOHTYD 3
18. 1{e6Genn 6000 11 3000 0 40 100 KOHTYp 3
19. I'paBwii 6500 | 5000 2200 60 100 KOHTYp 3
20. I'nuna 80 1 5000 1000 60 4 KOHTYp 3
21. CyrimmHOK 130 1] 5000 1500 40 4 KOHTYp 3
22. I'pyHT 240 I\ 5000 2000 40 10 KOHTYD 3
23. I'nuna 60 1 5000 0 40 4 KOHTYp 3
24. Ilecok 800 11l 5000 0 60 10 KOHTYp 3
25. I'pynt 300 | 3000 1000 80 10 KOHTYp 3
26. Cymech 180 [\ 3000 1500 40 4 pan 3
27. 111eGenn 5800 1l 3000 20 60 100 pan 3
Tabmuma 3

BapuaHTh!l 3ajaHUH K OIIPEICICHUIO IBLUIEBOM HATPY3KH [l IPOEKTUPOBAHMSI MECTHOI'O aCTIMPALIMOHHOIO YCTPOICTBA

° © o dakTHYeCKHe KOHIEHTPANH BLTH
e - g 2 3
2 2 o = K, Mmr/m
s = Zz EE g 2
No 9:‘ E ALID £ l§ - B JmTeasHOCTh 0TO0pa Mpod t, MuH Meponpusitist 1o
n/n - A § ;E § = Ky K> Ks K, NbLIEN0AABICHUI0
= = 2.
= s =
z = L g t t, ts t
1 2 3 4 5 6 7 8 9 10 11
AHTpamur ¢ 1070 950 600 800 Hpensapurensroe
1 cojiepKaHueM 6 7 225 YBIIKHCHUC Maccisa
SiO, 10 5% crHenuaIbHBIMU 100aB-
10 20 55 35 Kami
Briemka nones-
Or0 UCKOTIAeMO-
2 porot ;con M Mennocyinb- 4 3 243 340 510 270 500 Tunosast opocutenbHas
(dunHbIE PYIBI cucrema
15 25 15 45
150 80 110 90 Tlomaua BoxAEI B 30HY
3 Tpasur 2 12 215 nbUICe00pa30BaHuUs
35 40 50 15
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260 470 320 315
4 M3BecTHsK 6 321 [IsineoTcoc ¢ ykpbITHEM
30 25 35 40
Vrum ¢ conep- 980 710 1010 990 B
5 annem SO, 5- 9 247 IOBOYIVE HHIE EI
10% 15 60 20 40 P
Amnrpanur ¢ 780 1000 850 920 IpensapurensHoe
6 cofiep)KaHuEeM 11 340 YBJI2)KHEHHE MacCHBa
SiO; 10 5% 30 20 45 35 BOJIOH
500 350 315 380 Tumnosasi opocuteNbHast
! Tona 1o 825 15 25 55 45 cHcTeMa
IIpoBenenue
TOPHBIX BbI- Vrim ¢ cozep- 1020 710 1060 840 B
8 paboTok xammem SiO; 5- 5 310 e v
10% 35 45 | 50 15 0
400 650 800 410 ITsuteorcoc 6€3 ykpbI-
9 Jlonomut 8 316 30 5 35 50 st
430 450 550 580 Tunosast opocuTeNIbHAS
10 Ksapur 5 246 15 50 25 40 cucrema
. 120 330 400 100 [IbLIe0TCOC € YKPBITH-
11 AnroMuHUR 4 302 5 15 20 10 oM
Bomdpavoxo- 190 | 200 | 215 305
ATETOBBIC TurnoBast opocuTenbHast
12 CILTIaBBI C MPH- 10 290 cncTema
MECBIO alIMa3a 25 45 40 30
CBapouHble 10 5%
paboTst K 150 320 195 140
13 peMHe3eMIIH- 6 297 IIbuteorcoc 6e3 yKpsi-
CTBIif CILJIaB 10 30 55 35 TS
205 210 180 290 BonoBo3zxymnsie
14 Bosbsbhpam 5 314 15 25 15 45 9)KEKTOPBI
CrutaBsl aTIOMU- 145 170 215 260 Tunosast opocuTeNIbHAS
5 HUs 14 209 35 40 50 15 cucreMa
. 460 580 610 520 Tlomaua BoxEI B 30HY
16 Kopyrn Gerit ! 300 25 60 35 40 eUIC00pa30BaHHs
310 545 500 670
17 Kpucrobamur 10 256 75 15 30 10 ITpomeiBKa mHYypa
Bypenme 425 500 610 560
18 CKBaXKHH sl qi\ﬁ eﬁz;cyﬂb;l 13 241 TI/IHOBafcI I;)cpTc:l:\ZTeanag
3apsiiku BB AHBIC PYIY 10 45 55 35
545 410 680 340
19 lamor 3 350 15 %5 15 5 ITpomsIBKa mHYpa
500 435 600 620 TMonaua Bo/ibI B 30HY
20 Kpapuur 8 279 15 40 30 10 BUIC00pa30BaHHs
400 750 600 770 Ibuteorcoc 6e3 yKpbi-
21 3epHOBast MBLTH 2 312 35 20 50 15 o
560 630 435 780 BonoBo3ayrmbie
22 Mysnas it 6 259 15 60 55 40 9KEKTOPBI
XonkoBast 590 415 640 650
23 Tleperpyska TBLIB C TIPHMe- 1 234 IbI1€0TCOC € YKPHITH-
ceio Si0, bonee 45 15 20 10 eM
KYJIbTYp PacTH- 10%
e 455 635 500 700
TurnoBast opocuTenbHast
[IPOHCXOKICHHUS
24 JIpHsTHAS IBLTD 9 314 35 20 60 15 cneTeMa
25 Xromyaro0y- 4 290 560 645 425 650 ITsuteorcoc 6e3 yKpbI-
MakHasi [IbLTh 15 60 35 40 T
800 635 425 500 Tumnosas oOpocUTeNbHast
26 JlpeBecHast MbLTH 15 302 75 15 20 10 R
AmnTpanur c 980 1015 795 900 IIpenBapurensHoe
27 coziep)KaHuEM 14 246 yBJIa)KHEHHE MAaCCHBa
SiO, 10 5% 10 20 55 35 BOJIOH
28 Mennocyinb- 7 205 545 360 435 505 Tunosast opocutenbHas
Iorpyska (uHbIE pyIBI 15 60 15 45 cucremMa
Hopoet 570 295 | 340 20 | 1 G
BIIEOTCOC €3 YKPBI-
29 W3BecTHIIK 5 299 35 20 10 15 st
Ve  conep- 0L WO 0 L e waconsa
30 xanmem SiO; 5- 15 2718 Y
15 60 35 40 CrieLUanbHbIMHU 100aB-

10%

KaMu
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Yucno padounx cMeH B roxy N=260.

Tabnuma 4
VcxonHble JaHHBIE JIs1 NPOEKTUPOBAHUS MECTHOI'O ACTIMPAIIMOHHOIO YCTPONCTBA
Ba Tun B,m/R,m| h,m Uo,m/c/ | bym/r,m I, m Ws, m/c G, | Gp, mr/c | L, m¥c Cne, Crk, F/Fcte
pu Q, Br mr/c Mr/m® Mr/m®
aHT
Boimsasicnvie 3onmut
1 [l1ockast mpuTOYHAsK 0,.24 2 1,5 0,03 0,08 0,05 1 0,03 0,03 0,2 2,09 1
cTpys / B creHe 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 0,4 2 12 0,05 0,1 0,06 0,12 0,0012 0,005 0,01 0,38 1
4 [l1ockast mpuTOUHAsK 0,24 2 15 0,03 0,08 0,05 1 0,03 0,03 0,2 1,2 1,2
5 cTpys / cBOOOAHBIH 0,08 0,5 2,1 0,02 0,05 0,05 0,08 0,009 0,003 0,08 1,06 1,2
6 patpy6ok m=2,5 0.4 2 12 0.05 0.1 006 [012] 00012 | 0,005 0,01 02 1,2
7 Kpyrmnas nputodHas 0,24 2 15 0,03 0,03 1 0,03 0,03 0,2 1,1 1
8 CTpys / B cTeHE 0,08 0,5 2,1 0,02 0,05 0,08 0,009 0,003 0,08 1,8 1
9 f=Td%/4, m=1 0,4 2 1,2 0,05 0,04 0,12 0,0012 0,005 0,1 0,4 1
10 Kpyrnas nputodHas 0,24 2 15 0,03 0,03 1 0,03 0,03 0,2 2 1
11 cTpys / cBOOOAHBIH 0,08 0,5 2,1 0,02 0,05 0,08 0,009 0,003 0,08 1,8 1
12 harpyoo f=Td4, 0,4 2 1.2 0,05 004 |012] 00012 | 0,005 01 0,4 1
m=1
13 KonsekTupHast 0,24 2 1000 0,3 0,08 0,05 1 0,03 0,03 0,2 1,2 1
14 IocKasi cTpyst/ B 0,2 0,5 800 0,2 0,05 0,05 0,08 0,009 0,003 0,08 1,1 1
15 | cremem=1 0,3 2 2000 05 0,1 006 |012]| 00012 | 0,005 0,01 0,1 1
16 KouBekTuBHas 0,24 2 1000 0,3 0,08 0,05 1 0,03 0,03 0,1 0,6 1
17 Kpyrnast crpys/ 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 | Komsextusnas 0,24 2 1000 0,3 0,08 0,05 1 0,03 0,03 0,1 0,54 1
20 Kpyrias cTpyst / 0,2 0,5 800 0,2 0,05 0,05 0,08 0,009 0,003 0,08 0,3 1
21 cBO6O/HbIH maTpy- 0,3 2 2000 0,5 0,1 0,06 0,12 0,0012 0,005 0,01 0,1 1
6ok m=1
Bblm}l.ﬂ('”bl(_’ nanenu
Bap. Tun Xo, M Yo, M R, m Q, Bt r,M W, m/c G, | Gp, mr/c | Lg, M%c Crp, Crx,
mr/c mr/m® mr/m®
22 |bokoBas B crene 02 03 0,24 1000 0,03 0,05 1 0,01 0,03 0,01 07
23 |bokoBas cBOGOIHAs 0,2 1 0,24 1000 0,03 0,05 1 0,01 0,03 0,01 0,11
A=B
24 Ymoxzan (A=B) 0,2 0,5 0,24 1000 0,03 0,05 1 1 0,03 1 1
25  [bokoBas cBOOOIHAS 2 1 0,24 1000 0,03 0,05 1 0,01 0,03 0,01 0,06
A-B
26 anozaﬂ (A=B) 1 1 0,24 1000 0,03 0,05 1 0,01 0,03 0,01 0,06
27 IboxoBasi cBOOOIHAs 2 2 0,24 1000 0,03 0,05 1 0,01 0,03 0,01 0,06
A=B)
TaGnuma 5
VicxoHble AaHHbBIC s pacyeTa BUOPOIeMII(DUPYIONIETO TOKPBITHS
Ba Tun BATI Jemnpupyemasi KOHCTPYKIHSsI Bubponoriamaroumuii/ Bs3- TIpome:xkyTOUHBIIH
pu KOYNpyruii cJioii /apmMupyomuii caoii
aHT MaTepua di,m MaTepua day m MaTepua dz, m
1 JIByXcII0iHOE JKECTKOE crajib 0,002 pe3una 922 0,0006 JaTYHb 0,0001
2 ApMHpOBaHHOE crajib 0,006 pe3una 922 0,006 craib 0,0005
3 JIByXcI0iiHOE JKECTKOE crajb 0,004 terp 0,003 TEKCTOIUT 0,0005
4 ApMHpOBaHHOE crajib 0,004 ATAT 0,003 ATFOMUHUI 0,0003
5 JIByXcII0HHO® JKEeCTKOe cTaJb 0,002 BJ[-17-58 0,001 Meb 0,0001
6 ApMHpPOBaHHOE crajib 0,002 B/I-17-58 0,001 ATIOMUHUI 0,0003
7 JIByXCIIOHHOE JKECTKOE crajib 0,001 acOOKapTOH 0,006 TEKCTOJIMT 0,0005
8 ApMHPOBaHHOE cTajib 0,0001 B/1-17-58 0,0001 ATIOMUHUI 0,0006
9 JIByXCIIOHHOE JKECTKOE CTaNb 0,006 pesuna 1002 0,006 MeJb 0,0001
10 ApMHpPOBaHHOE cTaib 0,006 pesuna 1002 0,006 cTanb 0,0005
11 JIByXCIIOHHOE JKECTKOE cTajib 0,005 pesuna 615 0,006 JIaTYHb 0,0001
12 ApmupoBaHHOE crajib 0,005 pesuna 615 0,006 ATFOMUHUI 0,00006
13 JIByXCIIOHHOE JKECTKOE cTajib 0,001 ATAT 0,002 TEKCTOIUT 0,0005
14 ApmupoBaHHOE crajib 0,001 ATAT 0,002 ATFOMUHUI 0,0006
15 JIByXCIIOHHOE JKECTKOE cTaib 0,003 AHTHBHODUT 2 0,002 ATIOMUHUI 0,00006
16 ApMHPOBaHHOE cTajib 0,003 AHTHBHODPUT 2 0,002 ATIOMUHUI 0,0009
17 JIByXCIIOHHOE JKECTKOE crajib 0,0003 AQHTHBUODHT 3 0,001 TEKCTOJIMT 0,0005
18 ApMHPOBaHHOE cTajib 0,0003 AHTHBHODUT 3 0,001 xalgamer 0,0005
19 JIByXCIIOHHOE JKECTKOE ATFOMUHUIN 0,001 acOOKapTOH 0,0004 xafgamer 0,0005
20 ApMHpPOBaHHOE AMOMUHUN 0,001 B/I-17-58 0,0004 MeJlb 0,0001
21 JIByXCIIOHHOE JKECTKOE ATFOMUHUIN 0,004 ATAT 0,004 ATFOMUHUI 0,00006
22 ApmupoBaHHOE ATFOMUHUIN 0,004 ATAT 0,004 craib 0,0001
23 JIByXcioitHOE JKeCTKOoe ATIOMUHUK 0,002 derp 0,003 Xaigamer 0,0005
24 ApMHpPOBaHHOE ATFOMUHUIN 0,002 ATAT 0,003 Meb 0,0001
25 JIByXcioitHOE JKeCTKOoe ATIOMUHUK 0,003 acOOKapTOH 0,004 TEKCTOJIUT 0,0005
26 ApMHpOBaHHOE ATIOMUHUN 0,003 pe3una 922 0,006 cranb 0,0003
27 JIByXcioifHOE JKeCTKOoe ATIOMUHUI 0,005 aHTUBUOPUT 3 0,0001 Melb 0,0001
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3amuTa KypcoBOro npoeKkra

B npouecce 3ammThl KypcoBOM pabOThI BBISBISIOTCS: HAJUYME OCTATOYHBIX
OOIIETEOPETUYECKUX 3HAHUN 10 yueOHOMY Kypcy «be30macHOCTh KHU3HEACSITENbHO-
cti», «[IpousBojacTBeHHAs CaHUTapusi W TUTHEHA Tpyna», «MaTepuanoBeacHue»,
«DPUBUKO-XMMHUECKHE OCHOBBI HAHOTEXHOJOTUU», «TEXHOJOTHs HaHOpPa3MEPHBIX
MaTepuajoB» U JIp., T.6. YMEHHUE CaMOCTOSTENILHO MPUMEHSTh UX MPU aHaAJIW3€e Hayd-
HOW 1 y4eOHOI nuTepaTypsl 1o mpobiieMaM OpraHu3alvi, yrpaBiaeHus U 3G HeKTuB-
HOCTU CHUCTEMBI OOecreueHus: 0€30MacHOCTH B HAaHOMH)KEHEPHH B COBPEMEHHBIX
YCIOBUSIX; CHOCOOHOCTh K (POPMYJTUPOBKE OCHOBHBIX TEOPETUUYECKUX TMOJOKECHHM,
coJiepKaluxcsi B paboTe, U ypOBEHb 3HAHUW COOTBETCTBYIOUIUX HOPMATHUBHBIX JO-
KyYMEHTOB, PETIAMEHTUPYIOIIUX (PYHKIIMOHUPOBAHUE COOTBETCTBYIOUIUX CTPYKTYP
MPEAIPUITUNA U OPraHU3aALUM.

JUis 3aIlIUThl CTYAEHTY PEKOMEHIyeTCsS MOJArOTOBUTHh MYJIbTUMEIUNHYIO IIpe-
seHTanmio (B Qopmare mpesenramuu Microsoft Power Point) mo teme paGoThl,
HarJsSgHO OTPaXaloIllyld OO0OBEM IMPOBEAECHHBIX HCCIEIOBAaHUM U MOJyYEHHBIE pe-
3yJNbTaThl. 3alIUTa KypCOBOTO MPOEKTA OCYIIECTBIIACTCS B MPUCYTCTBUH CTYICHTOB
TPYHIBL, 9TO AT UM BO3MOXHOCTB!

- MOJTyYUTh HOBBIE 3HAHUS U TOTIOJHUTEIHHYIO HHPOPMAIIHIO;

- OLIEHUTH BBICTYIJICHUE 3aIUIIAOIIETOCS;

— IpUOOPECTH HABBIKM MHOTOCTOPOHHETO JUAJIOTa;

— MPUOOPECTH MHTEPEC K YCTHOW NMCKYCCHH, YTO CIIOCOOCTBYET (hOpMU-
POBAHUIO CAMOCTOSATEIHHOTO MPO(HECCHOHATEHOTO MBITIICHUSI.

Ha 3amuty kypcoBoit paboThl oTBoauTcs: 8—10 MHHYT, B T€UEHHUE KOTOPBIX
CTYACHT JIOJDKEH KPaTKO M3JIOKUTH LIeJh PadOThI, €€ 3aa4i, OCHOBHOE COJIepyKaHHe,
BBIBOJIBI 110 pe3yJIbTaTaM BBITIOJHEHHOW pabOThl M OTBETUTH HA BOMPOCH M 3aMeya-
HUS PELIEH3EeHTa U MPUCYTCTBYIOIIMX IPU 3aIUTE.

KypcoBas paGoTa oneHUBaeTCs Ha OCHOBE NMUCHbMEHHON PELEH3UM IO YeThI-
pex0aIbHON CUCTEME: «OTIMYHO», «XOPOIIO», «yIOBIETBOPUTEIBHOY, «HEYAOBIIE-
TBOpUTEIbHO». CTYyAEHT, MOJYYUBUIMM OIEHKY «HEYIOBJIETBOPUTEIBHO», IOJHKEH
HammucaTh KypcoByIo pabOTy Ha Ty )K€ WM UHYIO TEMY.

[To Hanbonee yAauHbIM U YCIIEIIHO 3alIMIEHHBIM paboTaM MOXET ObITh pe-
KOMEH/IOBaHa MOATOTOBKA MyOJHMKAIMi B HAyYHBIE U METOAMYECKHUE M3IAHUS yHU-
BEpCHUTETA.

Kputepuu onieHUBaHHUS KYPCOBOI0 MPOEKTA

Dopma OLIEHKH Kpurepnii oneHnBanus

OTJIINYHO XopoIo yMeeT caMOOpraHU30BbIBaTh CBOIO palbOTy; BCE ATarbl paboThI
BBINIOJTHSIET B COOTBETCTBUH C IJIAHOM; CAaMOCTOSITENILHO PEIIaeT Bee Mo-
CTaBJIEHHBIE 3a]lauy; TBOPYECKH ITOIXOMUT K BBIIOIHEHUIO MTOCTAaBIIEH-
HBIX 33/1a4;

KOHKPETHO U SICHO ()OPMYIIMpPYET LIeJU U 33/1a4, COOTBETCTBYS TEME pa-
00TbI; 000CHOBBIBAET BHIOOP UCTOUHUKOB HH(OpMaIi; 000CHOBAaHHO U
TMIOJTHO PACKPBIBAET MPOOJIEMbI U IIYTH MX PELICHHIA; PaBUIIBHO U YETKO
JIeTIaeT BBIBO/IbI, COOTBETCTBYIOIINE 3asIBJIEHHBIM B paboTe LIEISIM M 3a-
JadyaM; PacCMaTpUBAET HCIOJIb3yEMbIE METOAB! sl MPAKTUYECKOTO

20




dopMa OlLIEHKU

Kpurepuii oniennBanust

NpUMEeHeHHs; paboTa oopMIIeHa Ha BBHICOKOM YPOBHE: JIETKUH U I10-
HSTHBIH CTHJIb M3JIO’KEHHs, padoTa JIOTHYHa, TPAaMOTHA, B TIOTHOM 00be-
Me TIpeCTaBieHbl IpaduKH, IHarpaMMbl, CXEMbI, PUCYHKH, COOTBET-
CTByIOIIE TpeOOBaHMSA O(GOPMICHUS; peyb BBICTYNAIOLIEIO COOTBET-
CTBYeT 3asBJICHHOW TeMe, CTPYKTYpHpOBaHA, JIOTWYHA, JOCTYIIHA, CO-
JIEPKUT BCIO HEOOXOIMMYIO HH(OPMAIIUIO IS IPEJICTABICHHST; XOPOLIO
BJI3JICET TEPMUHOJIOTHEH, OPHEHTUPYETCS B MaTepuase, OHIUMAET Mpo-
IIECChl ¥ B3aHMOCBSI3H; apryMEHTUPOBAHHO, YETKO, MOJHO OTBEYaeT Ha
BOIIPOCHI; Pe4Yb CBOOOIHAS O€3 IPOUTEHHSI.

XOPOILIO

CriocoOeH caMOCTOSTENBHO OPTaHH30BBIBATH CBOO PA0OTY 11O MHOTHM,
HO HC BCCM BOIIpOCaM; BCC pa6OTBI BBIIIOJHAIOTCA C HEC3HAYUTCIIbHBIM
OTKJIOHEHHEM OT TUIaHa; HEOOXO0MMa KOHCYIIBTAIHS TSl PEIICHHST BCEX
MOCTABJICHHBIX 33/1a4; MPOSBIIIET TBOPUYCCKHAE CIOCOOHOCTH TPU BBI-
TIOJIHCHUH TTOCTABJICHHBIX 33/1a4; TPOMO3JIKO U HETOJHO (HOpMYIIUpyeT
[EeNU | 337139, JaeT oOpe 000CHOBaHUS BBIOOPY MCTOYHHKOB HUH(OP-
MalliK; B OOIIEM pacKphIBacT MPOOJIEMbI U YT UX PEIICHUIT; (POpMHU-
pyeT o01Ire BBIBOIbI, COOTBETCTBYIOIINE IIEISIM | 3a7a4aM padoThl; pa-
0ota oopmiieHa Ha XOPOILIEM YPOBHE: CTAHIAPTHBIA U OHITHBIA CTUITh
U3JIOKEHHs, paboTa CTPYKTYpUpPOBaHA, UMEIOTCS HEOOJBIINE OIMIMOKH
TeKcTa, OoJblias 4yacTh MH(GOPMAIMK CONPOBOXKIACTCS TpapUKaMHU,
JiarpaMMaMH, CXEMaMH, PUCYHKaMH, COOTBETCTBYIOIIAs TPEOOBAHUSM
o(opmIIeHHS; pedb BBICTYIAIOIIEI0 COOTBETCTBYET TEMATHKE, ITOCIIE/IO-
BaTrciibHa, JIOTMYHA, IOHATHA, COACPKUT MHUHHMYM I[OCTaTO‘{HOI;'I HH-
(dopMarum; BIaJIceT HE TIOJHON TEPMUHOJIOTUCH, OPHEHTUPYETCSI B Ma-
Tepuase, TOHUMAET OOIIHe MPOIIECCHl M B3aMMOCBSI3H; TIPAaBIJIBHO OTBE-
YaeT Ha BOIIPOCHI;, pedb CBOOOIHAs 6€3 MPOYTEHHS.

YIOBJIETBOPUTEIILHO

Opranmzanys CBOe padOThI MOJHOCTHIO OCYIIECTBISIETCS TIOJI PYKO-
BOJICTBOM PYKOBOJUTEJIS; IPUCYTCTBYIOT 3HAUUTEIBHBIE OTKIOHEHUS OT
IUIaHa U rpagyKa BBIIOJIHEHUS! PabOThI; C MOMOILBI0 METOIMYECKHX Pe-
KOMEH/JAIMA U PYKOBOIUTENS PELIET NOCTABJICHHBIE 3aJayd; TBOpYE-
CKUIl MOAXOJA K BBIIOJHEHMIO TOCTAaBJICHHBIX 3a/1au IMpPOSBISETCS 4a-
CTUYHO; B OOIIIEM U He CBA3aHHO (hOPMYIIUpYET LEH U 3a]1a4; YaCTUYHO
pacKpbIBaeT MPOOJEMBI U MYTU MX PELISHHIA; ¢ TpyaoM (GopMmyrupyer
BBIBOJIBI 110 LIETISIM M 3a7auaM paboThl; pabota opopmiieHa Ha yIOBIIe-
TBOPUTEJILHOM YPOBHE: CTWJIb M3JIOKEHUS IPOCTON U HE BCEra MOHST-
HBIH, paboTa HEe MMEeT YeTKOW CTPYKTYpBI, COJAEpKaThCs IpaMMaTHye-
CKHE OIIMOKH, TOJBKO JUIi OCHOBHOM YacTH Mpe[cCTaBieHbl Tpaduky,
JIMarpaMMbl, CXEMbI, PUCYHKH, HE BCErJla COOTBETCTBYIOIIME TpeOOBa-
HUSL OOPMJIEHUS]; B PEYM BBICTYAOLIETO MPUCYTCTBYIOT OTXOXKIECHHUS
OT 3asBJIEHHON TEMBI, CTPYKTYPa YETKO HE COOTBETCTBYET COAEPIKAHUIO
paboThI, MPOCTa, TOCTYIIHA, COIEPKUT MUHUMYM HH(popMannu; Ha Oa-
30BOM YPOBHE BJAJEE€T TEPMUHOJIOTUEN, HE BCErJa OpUEHTUPYETCS B
Mmarepuae, KOpoTKO M ¢ TEXHUYECKMMH OIIMOKaMU OTBEYAeT Ha BOIIPO-
CBl; p€Ub YaCTO CKOBAHHAsI, IPUMEHSIET YTEHHE C JIUCTA.

HCYIOOBJICTBOPUTEIILHO

Opranmzanys cBoel paboThI OTCYTCTBYET, JJaXe MO PYKOBOJICTBOM pPy-
KOBOJAMTENS; TUIaH M TpadUK HE BBHIMOIHICTCS, HE MOXKET peliaTh Mo-
CTaBJICHHBIE 3a/1a4l; HETPAMOTHO U HETIPABWJIbHO (POPMYIUpPYET LETH U
3a1a4; HE PACKphIBAET MPOOJIEMBI U IYyTH UX PEIIeHUH; He ymeeT (op-
MYJIUPOBATh BBIBOJIBI TIO IEJISIM U 3a7auaM padoThI; paboTa oopmieHa
He6pe)KHO N HCHPABUJIbHO: CTWIb M3JIOKCHHA HC TOHATCH W TAKCIIO
BOCIPHHUMaEM, paboTa MOJHOCTHIO HE CTPYKTYPHPOBAHA, COACPKATHCS
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dopMa OlLIEHKU

Kpurepuii oniennBanust

OOJIBIIIOE KOJIMYECTBO TPAMMATHIECKUX OIIMOKH, OTCYTCTBYIOT HEOOXO-
JMMBbIE TPa(UKK, THarpaMMBbl, CXEMbI, PUCYHKH, PeYb BBICTYIIAIOIIETO
HE COOTBETCTBYET 3asBJIICHHON TEME, COBEPILIEHHO HE BJIA/ICET TEPMHUHO-
JIOTUEH, HE OPUCHTHUPYETCS B MaTepualie, He CIOCOOCH OTBeYaTh Ha
MHOTHE BOTIPOCHI; peUb CyXasi, YaCTO MPEPHIBUCTAS, IPUMEHSICT YTCHHE C
JINCTA.

4.5. Conep:xxanue pacuyeTHO-rpa¢gpuuecKoro 3ajanus,
WHIMBHUAYAJIbHBIX JOMALIHUX 3aJaHUI

Y4eOHBIM IJITAHOM HE MPEAYCMOTPEHO.

5. OHEHOYHBIE MATEPHUAJIBI U1 TPOBEJAEHUSA TEKYHIETI'O

KOHTPOJISA, MPOMEXYTOYHOM ATTECTAIIUM

5.1. Peanuzanus KOMIETeHIIUHA

1. Komnerennusa IIK-2. ConocoOeH y4acTBOBATh B IIPOBEIECHHU PAaCUYETHBIX padoT
(II0 CYIIECTBYIOIIMM METOAMKAM) OPU HPOEKTUPOBAHHK CHUCTEM 0O€30IIaCHOCTH B

HAaHOMHXCHCPHH, B TOM YHCJIC BLIMNOJHATH TCXHHKO-3KOHOMHYCCKOC 000CHOBaHHE

IIPOCKTOB.
HaumenoBanue nuaukaropa Hcnonb3yeMble cpecTBa OLEHUBAHUS
(mokazaresisi OLIeHUBAHMSI)
[1K-2.1 BeinonHseT ucciaenoBaHusi CTPYKTYphI U 3amuTa NpakTUYeCKuX padoT, 3aluTa Kyp-
CBOICTB HAHOMATEPUAJIOB U U3JEINN U3 HUX B COOT- COBOTO ITPOEKTA, IK3aMEH
BETCTBUU C TEXHUYECKOHN M SKCILTyaTalluOHHOM J0-
KyMEHTalHuen

5.2. TunoBble KOHTPOJIbHBIE 32IaHUA IS IPOMEKYTOYHOM ATTECTALNH

5.2.1. IlepeyeHb KOHTPOJBHBIX BONIPOCOB (TUMOBBIX 3aJaHMI1) VISl IK3aMeHa

No HaumenoBanue CogepxaHue BOIIPOCOB (TUMIOBBIX 3aaHH)
/11 pasnena JUCIUTUTHHBI
1 Mertoandeckue noaxoapl | CTpyKTypa U XapaKTEPUCTHUKHA TEXHOTEHHBIX 00BEKTOB
2 K pacueTy U npoeKkTupo- | dopmupoBaHNe HHKEHEPHBIX CUCTEM oOecrieueHus be3omac-
BaHUIO CHCTEM oDecIieue- | HOCTH
3 HHS O€30IIaCHOCTH HopMmaTtuBHO-TexHHUYecKas 6a3a pacueTa U MPOSKTUPOBAHHUS
(IK-2) cucreM obecrieueHns 0€30MacHOCTH
4 [Tpouiegypa npoekTHpoOBaHUS cucTeM obecrieueHus Oe3omnac-
HOCTH TpyJa
5 Cucrembl Hopmanu3auud | OCHOBHBIE MEPOIIPUSATHUS 110 03OPOBJICHUIO BO3AYIIHON Ccpe-
MapaMeTpoOB BO3YIITHON | JbI.
6 cpedbl Mpou3BOACTBEH- | [IpoMblnieHHas BEHTWIALMSA. BUAbI BEHTHIIALIMI
7 HBIX IOMELIEHUH, 3aU- | MexaHnueckas BECHTUJIAIIUA. HpeHMymeCTBa U HEIOCTATKH.
ThI OT IbLJIC-, Ta30BbIAC- Buabl BEeHTHIISIIMOHHBIX YCTaQHOBOK.
8 nennii (IIK-2) MeTouKa pacueTa eCTECTBEHHON BEHTUIISLAN

Meroanka pacyeT MEXaHMYECKOW BEHTHJIIIIUU O M30BITKAM
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TCIJIOTHI, BPpCAHBIX BCUICCTB U BJIar

9 OuncTka BO3AyXa OT IBUIEBBIX 3arpsi3HeHUil. OCHOBHBIE Xa-
PAKTEPUCTUKH NBIJICOYUCTUTEILHOIO 000PYAOBAHUS
10 OCHOBHBIE CBOWCTBA NbLICH
11 CBolicTBa IPOMBIIIUIEHHBIX a30B
12 OCHOBHBIE MEXAaHU3MBbl OCAXKJIEHHs YacTUL[ (TPaBUTALIOHHOE,
WHEPIHUOHHOE, IIeHTpoOexkHOoe, mudQy3HOoe, 3IEKTPHUIESCKOE
ocaxzenue, repmodopes u nuddysnodopes)
13 OcHOBHBIE TUITBI 00OPYAOBAaHUS UL OYHCTKH BO3JlyXa OT IIbI-
Y
14 OcCHOBHBIE THITBI 00OPYAOBAHUS JUISI OYUCTKH BO3JyXa OT Ia-
POB U ra3zoB
15 MeToauka a3poAMHAMUYECKOT0 paciyeTa CUCTEMbI aCIIMpalluu
16 Knaccugukanus npuieynaBIuBarOlIMX annapaToB U OLEHKa
3¢ (HEKTUBHOCTH MX PaOOTHI
17 CriocoObl OYMCTKHU Ta30B OT ra30BBIX IpuMecel: (amcopOrus,
abcopOIusl, KATATMTUYECKUE METOAbI OUUCTKH, JTOKUTAHHE).
18 OuncTKa ra3oB OT JETKOOKHCISIEMbIX, TOKCHYHBIX WM TypHO-
HNaxXHYUIMX BEIECTB
19 OO0cnyxrBaHHE M KOHTPOJIb PaOOTHI INbUICYJIABIHUBAIOIINX U
ra300YUCTHBIX YCTAHOBOK
20 Bo3zynHo-TenioBble 3aBeChl
21 CucTembl 3alIUTHI OT Bubpanus. Knaccuduxanus u HopMupoBanue BUOpaluu, aei-
BUOPAIIMOHHBIX BO3/ICH- | CTBHE HA OPTraHU3M YEIIOBEKa.
22 creuii (ITK-2) CpencTBa 1 METOJIbI 3aIIUTHI OT BUOpaIuu
23 Ornenka 3()()eKTUBHOCTH CPEJICTB 3aIIUTHI OT BUOPAIIH
24 Bubpouzomnsauus (CynHoCTh MeTo/1a, IpUMEHsIeMbIEe MaTepHua-
JIB1, IPUHIIMIIBI PAcYeTa, XapaKTEPUCTUKN)
25 Bubporamenue, (CyniHocTh MeTOAa, MPUMEHsIEMbIE MaTepua-
JIbl, IPUHIIMIIBI PAcyeTa, XapaKTePUCTUKN)
26 BubponemndupoBanne (CymHOCTh MeTOa, IPHUMEHSIEMBIC
MaTepHalibl, IPUHIMIIBI pacyeTa, XapaKTepUCTUKH)
27 CucreMsl 3alIUTHI OT [ym. Knaccupukanuus U HOpMUPOBaHUE IIyMa, AEHCTBUE Ha
IPOM3BOJICTBEHHOTO IIIy- | OPTaHU3M YeJIOBeKa.
28 Ma (ITK-2) CpencTBa 1 METOBI 3aIUTHI OT ITyMa.
29 3BYKOM3OJIAIMS (CYLIIHOCTh METO/1a, IPUMEHsIeMble MaTepua-
JI61, IPUHIIATIBI PacyeTa, XapaKTePUCTHKH)
30 3BYKOMOIJIONIEHHE (CYIIHOCTh METOJa, IMpPUMEHsSEMbIe Mare-
pHaJIBl, MPUHIIMITEL pacyeTa, XapaKTePUCTHUKN)
31 [nmymmrenn mryma (CyIIHOCTh METOJIa, IPUMEHSIEMbIE MaTepH-
QJIbl, TPUHIUIBI pacyeTa, XapaKTePUCTHKH)
32 DKkpaHHpoBaHUE IMyMa (CYIIHOCTh METO/a, IPUMEHsIEMbIE Ma-
TEpUabl, IPUHLIUIIBI pacyeTa, XapaKTEPUCTHKH)
33 CucTeMBl 3aIUTHl OT DnexTpoMarauTHeIe oyst. Kiaccudukanms, OCHOBHBIE Xapak-
AJIEKTPOMArHUTHBIX MO- | TEPUCTUKU
34 | neit m uzmy4yeHui; 3ammra | Cpenctsa U crocoObl 3amuTel 0T OMIT
35 | OT MOHU3UPYIOIWIUX U3Ty- | DkpanupoBanue DMII (cynHOCTh MeTOa, TPUMEHSIEMbIe Ma-
uennit (ITK-2) TepHUaJTBl, IPUHITUITBI PACYETA, XapPAKTEPUCTUKH)
36 3amra ot SMII npoMBIIUIEHHON YaCTOTHI
37 3ammra ot OMII pagrouacToTHOTO MHUAa3oHa
38 JlazepHoe wm3mydeHue. XapaKTEPUCTHUKH, KJIACCHI OMACHOCTH
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Ja3epoB

39 Crioco0bI 3aIIUTHI OT JIA3EPHBIX U3ITYYEHUH
40 3amuTa OT ICTOYHUKOB TEIUIOBBIX M3JIyYCHHH.
41 Tenno3amuTHbIe 3KpaHbl (IpUMEHsSIEMblE MaTepUabl, OLEHKA
3¢ (HEeKTHBHOCTH)
42 HoHunzupyromue u3aydeHus U UX T'MTHEHHYecKasl perjiaMeH-
TaIysl.
43 Crioco0bl U CpeJCTBA 3alIUTHl OT HOHU3UPYIOUIMX M3JIy4EHHH.
44 CucreMsl 3alIUTHI OT 1O- | DJIEKTPOONIACHOCTh Ha IPOU3BOACTBE. JleiicTBHE 3ileKTpuye-
pa’keHUsl JIEKTPUUYECKUM | CKOTO TOKa Ha YelOoBeKa
45 tokoMm (ITK-2) AHanu3 ONacHOCTH MOPaKEHUS EKTPUUYECKUM TOKOM B pas-
JIMYHBIX JEKTPOCETSIX.
46 CriocoOb! 3alIUThl OT MOPAKEHUS HIEKTPHUECKUM TOKOM TIPH
HKCIUTyaTallMl YCTaHOBOK, HAXOJSAIIMXCS MO0/ HAPSKEHUEM
47 3amuTHOE 3a3eMJICHHE (CYIIHOCTh METO0/1a, IPUMEHSIEMbIC Ma-
TepUabl, IPUHLUIIBI pacyeTa, XapaKTePUCTHKH)
48 3amuTHOE 3aHyJleHUe (CYUIHOCTb METOAA, MPUMEHsEMble Ma-
TEpUAIbI, IPUHIUIIBI pacueTa, XapaKTEPUCTHKH )
49 3aMTHOE OTKJIIOYEHHUE (CYIIHOCTh METO/a, NpPHUMEHseMble
MaTepHaJIbl, MPUHIIMIIBI PacyeTa, XapaKTePUCTUKH)
50 CucTeMmsl 3alUTHl OT 3amyrTa OT ONacHOCTeM MEeXaHU4eCKOro TPAaBMUPOBAHUS
51 | omacHoCTHM MeXaHM4YeCKO- | ObecrieueHne 0€30MacCHOCTH IOJbEMHO-TPAHCIIOPTHOTO 000-
ro tpasmupoBanus (IIK- | pynoBanus. TopMo3a U OCTaHOBBI, OTPAHUYUTENN TPY30MOIb-
2) €MHOCTH, IPOTUBOYTOHHBIE CPEJICTBA
52 Cuctemsl obecnieuenust | OnpezneneHre KaTeropuum oOBbEKTa IO B3PbIBO- M HOXKapHOU
MIOYKapHO OE30MaCHOCTH | ONACHOCTH.
53 (MK-2) CucreMbl aBTOMaTHYECKOT0 OKAPOTYILIEHUS
54 Buabr oraeracsimmx BemiecTs.
55 ITo>xapHast aBTOMaTHKa
56 DBaKyallMOHHbIE MEPONIPUSATHUS
o7 IToxazarenu noxapHO OMAaCHOCTH BEILIECTB U MaTepUaoOB
58 Cuctemsl obecnieuenust | Pacuer cocynoB Ha mpo4HOCTh. Pacuer mpomyckHOH crmoco6-
0€30IMaCHOCTH T'e€pMETHY- | HOCTH MPEJOXPAHUTEIHHBIX YCTPOHCTB
59 HBIX CUCTeM, paboTtato- | Pacuer MeMOpaHHBIX MPEAOXPAHUTEIbHBIX YCTPOHCTB
60 HIMX T0JT AaBJICHUEM be3omacHOCTh AKCIUTyaTallK COCYIOB, PaOOTAIONIMX MO JaB-

(TK-2)

JICHUEM
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Tunosoi BAapHUaHT 3K3aMCHAIIUOHHOI'O ouiera

MUHOBPHAYKH POCCUU
(benepanbHOE TOCYIapCTBEHHOE OI0IKETHOE 00pa3oBaTesbHOE YUPEKIEHUE BBICIIET0 00pPa30BaHUs
«BEJITOPOJICKUH I'OCYJAPCTBEHHBIN TEXHOJJOI MYECKHI
YHUBEPCUTET um. B.I'. LIYXOBA»
(BI'TY um. B.I'. lllyxoBa)
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5 CTyneHT NOJHOCTHIO U MPABUIIBHO OTBETUJ Ha TeOpeTHUecKkue Bonpock! oumiera. Cry-
JICHT BJIaJIeeT TEOPETUUECKUM MaTepHajIoM, OTCYTCTBYIOT OIIMOKU MPU OMUCAHUU TEO-
puu, GopMyIHpPYET COOCTBEHHBIE, CAMOCTOSTENbHBIE, 000CHOBAaHHBIE, ApTYMEHTHUPOBAH-
Hble cyxJeHust. CTyIeHT MPaBUJILHO BBINOJIHWI IPAKTUYECKOE 3a/1aHue OuiieTa, rmpa-
BUJIbHO MCIIOJIb30BaJl METOAMKY PELLIEHUS 3ajaul, CAMOCTOSITENIbHO chopMyIHpoBal
HOJIHBIE, 0OOCHOBaHHbIE U ApI'YMEHTUPOBAaHHBIE BBIBO/IbI. OTBETHII HA BCE IOTIOJHUTEIb-
HbI€ BOIIPOCHI.

4 CryneHT OTBETHII Ha TEOPETHUYECKHI BOIIpoC OmiieTa ¢ HeOOJIbIIMMU HETOUHOCTSIMH.
CryneHT BiazieeT TEOPETUUECKUM MaTepraioM, OTCYTCTBYIOT OIIMOKY ITPU OIMUCAHUU
TeopuH. CTyIEHT BBINOJIHWII IPAKTUYECKOE 3a/1aHue OnieTa ¢ HeOOJIbIIMMU HETOUHO-
CTSIMH, UCII0JIb30BaJl OOIIYI0 METOJIMKY PELeHUs 3a7auu, COpMyIUpOBaJl 10CTATOUHBIE
BbIBOIbI. OTBETHJI Ha OOJIBIIMHCTBO JOMOJIHUTEIBHBIX BOIIPOCOB.

3 CTyaeHT OTBETHII Ha TEOPETUUECKHI BOTIPOC OMIIeTa C CYIeCTBEHHBIMA HETOYHOCTSIMH.
CTyneHT BiaeeT TEOPETUUECKUM MaTepuaioM, IPUCYTCTBYIOT HE3HAYUTENbHbIE OIIN0-
KU IIpH onucaHuu Teopuu. CTyIeHT BBIMOJIHUI MPAaKTUYECKOE 3a/laHne OuiieTa ¢ cylie-
CTBEHHBIMU HETOYHOCTAMU. [Ipu 0TBETaxX Ha TOMOIHUTENHHBIE BOMIPOCHI OBLJIO JOMYIIECHO
MHOTO HETOUYHOCTEM.

2 [Tpu oTBeTe Ha TEOpETUUECKUI BOIIPOC OMiieTa CTyJeHT MPOAEMOHCTPUPOBAI HEAOCTA-
TOYHBIN ypoBeHb 3HaHUN. CTyIEHT NONMYCTUI CYILIECTBEHHbIE OIMOKH P UCIIOIb30Ba-
HUM 0011el METOAMKH peleHus 3a1auu. [Ipu oTBeTax Ha JONOJHUTENbHbBIE BOMPOCHI ObI-
JI0 JIOTYIIIEHO MHOXECTBO HEMPABHIbHBIX OTBETOB.

Meroauueckue MaTepHabl:

K sk3aMeHy AomycKarOTCsl CTYy[AE€HTHI, BHIOJIHUBIIME U 3alIUTUBIINE PACUET-
HO-Tpauueckoe 3aaHue, a TakKe Bce JJabopaTOpHbIC PAOOTHI.

DK3aM€H BKJIIOYAET OTBETHl HA TEOPETUYECKHE BOMPOCHI. J[JIsi MOATOTOBKU K
OTBETY Ha BOIPOCHI U 3aJaHus OujieTa, KOTOPBIM CTYJICHT BBITACKUBAET CIyYalHBIM
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oOpa3om, oTBoauTCs BpeMs B ipenenax 90 munyt. [locne oTBeTa Ha TeopeTHYECKHE
BOIIPOCHI OMIIETa M PELICHUs 3aJaud, MPENoAaBaTellb 33aeT JOMOTHUTEIbHBIC BO-
TIPOCHI.

Pacnipenenenre BONpocoB U 3aJaHuil O OMIIETaM HAaXOAUTCS B 3aKPBHITOM ISt
CTY/ICHTOB JIOCTyTe. EjxeroqHo mo AUCHUIUIMHE Ha 3aceqaHud Kadeapsl yTBep:Kaa-
eTCs KOMITICKT OWJICTOB JIUIsl IPOBEACHUS DK3aMEHA 110 JUCIUTUTHHE. DK3aMEH SIBIIS-
eTcst HanOoJiee 3HAYUMBIM OIICHOYHBIM CPEJICTBOM M PEIIAIONINM B UTOTOBOM OTMET-
K€ Y4eOHBIX JIOCTHKCHHUU CTY/ICHTA.

Jluteparypa s MOATOTOBKU K JIA0OPATOPHBIM 3aHSATHUSM, MPAKTHYECKUM U KOH-
TPOJBHBIM paboTaM, a TaKke K UTOTOBOMY TECTUPOBAHHUIO MpHUBeAeHA B 11.6.3 pabdo-
Yeil IPOrpamMMBbl 110 JTUCITUTUINHE

5.3. TunoBbie KOHTPOJIbHbIE 3aJaHUSA (MATEePHAJIbI) I TEKYILIero KOHTPOJIA B
cemecrpe

Jlonyck Kk npakmuueckum pabomam, 3auiuma nPAKMUYEcKuUx paoom

Jl5is momy4yeHus JOMmycKa K MPaKTUYECKUM paboTaM HeoOX0IUMO 03HAKOMHUTHCS C
TEOPETUYECCKIUMH BEJACHUSAMHU U TOPSIIKOM BBITIOJTHEHUS IPAKTHUECKON padOTHI, B CO-
oTBeTcTBUU C yueOHbIMU nocoOusmu (Cemeiikun A. 1O., bensera B. W. Pacuer u
MPOEKTUPOBAHKUE CUCTEM Oe3omacHOCTH Tpyna: yueO. mocobdue / A.FO. CemeiikuH,
B.N. bensea. — benropoa: U3n-Bo bBI'TY, 2017. — 193 c.; Pacuer n npoexktupoBanue
cUCTEM 0€30MacHOCTU TpyJa [DJIEKTPOHHBIA PEcypc|: METOAUYECKUE YKa3aHHUsS K
BBITIOJTHEHUIO KypCOBOW pabOThl Ui CTYJEHTOB HANpaBICHHUS IMOATOTOBKH Oaka-
naBpuata 20.03.01 — Texnochepnas 6e3onacHocts / BI'TY um. B. I'. lllyxoBa, kad.
BXK/I; coct. A. HO. CemeiikuH. - DIEKTPOH. TEKCTOBbIE AaH. - benropon: M3narens-
ctBo BI'TY um. B. I'. lllyxoBa, 2017.) u pa3naro4HbiM MatepuaioM, opOpMUTH He-
00XO0JIMMYIO MPAKTUYECKYIO pabOTy B TETPaaH JJIsl MPAKTUYECKUX padoT.

HpHMepHLIe 3alaHNf, BBIHOCUMbIC HA IIPAKTHYCCKHEC 3AHATHSA:

Ilpaxkmuueckasa paboma Nel. Onpeoenenue u pacuem xapaxmepucmux noiiel u

2az06. Pacuem nvinieocaoumenvhulx Kamep U YuKJIOHHblX I’lbl]ley]ZOGlee]Zelj
[Mono6pate MKIIOH, 0OecTIeYnBaIONIH cTereHb 3(GEKTUBHOCTH OYUCTKH ra3a OT IbIJIM HE MEHEE 1) COIJIacHO Ba-
pHaHTy 3aJJaHMS.

HMcxoanbie TaHHbIE AJI51 pacyeTra HMKJI0HA

Ne BapuanTa n Q, m%/c pu, Kr/M° Cax, /M3 dn, MKM p-10% , Ma-c

1 0,77 12 1930 10 20 22,2

Ha 3aBojie ’ee300eTORHBIX KOHCTPYKIHA 3albLIEHHBIH Bo3ayX B 00beMe 50000 M%/4 HE06XOAMMO OTYUCTUTD OT
UM ¢ yacTuuamu kpynsee 20 Mxm (2:10° m). TInOTHOCTB MbUIEBBIX YacTHL Pr=3000kr/M%, 1MHAMHUYECKas BA3KOCTh
Bo3ayxa H=1,83-10" kr-c/m?. Paccuntarh HblIe0caounyIo KaMepy [/ 3aJaHHBIX YCIOBUI OUMCTKH BO3IyXa.

Ilpakmuueckan_padoma Ne2. Pacuem u noooop pyKaHviX U 31eKmpoguib-
mpoe
PaccunrtaTh OYHCTKY 3aIbIIEHHOTO BO3AyXa B PYKaBHBIX (QDMIBTpax, eCii 00beM Bo3myxa cocTasnseT 35000 m/4.
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ITomoOpate Mapky pykaBHOTO (DHIBTPa, OTIPEIEIUTH HEOOXOAMMOE YHCIIO (PHIBTPOB M UX BO3AYIIHYIO HATPY3KY.
Paccuurarh S4eiKOBBIA GUILTP A1 ouncTKH Q M3/4 BO3oyXa, yNalseMOro CHCTEMOM BEHTHIISAILMH, €CIU KOH-
IHEHTpalys OUIM B OYHIAEMOM BO3yXE COCTABJIAET C, MI/MS, a ee HpelelbHO JOMYCTHMas KOHIEHTPALUs PABHA Crgx
3
MI/M

JaHHble VI pacyeTa 110 BApMAHTAM
KonuuecTBo ynansemoro Bo3myxa, Q, Konuenrpanus meui, Co,
Ne BapmanTa YA 3 ayxa, Q HerTpa 3 ’ Bupn neimum
M4 MI/M
1,11,21 4100 20 ArOMUHHEBAst

Ilpakmuueckaa paboma Ne3. Pacuem cucmemvl acnupayuu ysia nepezpy3xu

Colnydux mamepuaios
BrInonHUTE pacueT acnMpalMOHHON CUCTEMbI INPHUMEHUTENBHO K CXEME, NMpEeACTaBIEHHOW Ha puc.. McxonHsle
JTaHHBIC TIPUBEICHEI B Ta0M. 1.12.
HcxonHble faHHBIE 1/ pacyeTa ACHHPAIMOHHOI CHCTeMBbI

O6beM Bo3yxa , MY/u JinHa BO31yX0BOJIOB, M Temnepatypa
Ne BapuaHTa Q. Q. I, I, I, l, Bo31yXa, °C
1 1000 500 7 35 8 3 17

Ilpakmuueckasa paooma Ned4. Pacuem ecmecmeenHOU U MEXAHUYECKOU 8EHMU-

JAYUU no u3obImMKaM 61a2u, U30bIMOYHOU MEeNnI0mbl U 6p€aHle seujecme
Paccunrathe mapaMeTpsl MECTHOTO aclHpalMOHHOTO YCTPOMCTBa IS YJIAaBJIMBAHUS IapOB PAaCTBOPHUTENEH NpH
CMEIIMBAHUU JAKOKPACOYHBIX MATEPHAJIOB C MOMOIIBIO ArccoibBepa pazmepamu 1700x600 MM, BeicoToi 1950 MM.
Hcxonnble faHHbIE /ISl NPOEKTHPOBAHUSA
MECTHOT'0 ACIIHPAIIMIOHHOI0 YCTPOiicTBa

Ba Tun B,M/R,m| hym Uo, M/c/ by,m/r,m I, m We,m/c | G, | Gp,mr/c | Lp, M%/c Cne, Crx, FIFcte
pu Q, Br mr/c mr/m® mr/m®
aHT

Buoimsocnvie 3onmut

1 [Liockast mpuTOYHAas 0,.24 2 1,5 0,03 0,08 0,05 1 0,03 0,03 0,2 2,09 1
cTpyst / B ctene 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 0,4 2 1,2 0,05 0,1 0,06 0,12 0,0012 0,005 0,01 0,38 1

Ilpakmuueckasn paboma Ne5. Pacuem 6030yUuiHO-MeNI0801 348eChl

Paccunrate OOKOBYIO JIByCTOPOHHIOIO 3aBECYy M IOA0OOpaTh THIIOBOE pEIIEHHE, €CNIM 3aBeca JOJDKHA ObITb
YCTPOEHA y PacHalllHbIX BOPOT, pazsMepoM Fup = 3,6%3,6 = 12,96 M? B 0JIHO3TaKHOM IIPOM3BOICTBEHHOM 3JIaHUH BbICO-
Toit 8,4 M, MMeloleM 3eHUTHbIE (oHapy. PacueTHas TemmepaTypa HapyXHOro Bosayxa t = - 20 °C; py= 1,39 kr/m®.
Temneparypa Bo3ayxa B nomemenuu t = 18 °C; p. = 1,21 kr/m®. IIpu paboTe 3aBechl TeMIepaTypa cCMeCH BO3LyXa oy =
14 °C; pew = 1,23 kr/M%. Pacuernas ckopocts BeTpa V, = 5,5 M/c. PacueTHslif aspoauHaMuueckuii kodhpOUUUEHT ¢ =
0,8. TTonpaBounbIii koaddunment ki= 0,2

Ilpaxkmuueckasn pavoma Neb. Pacuem eubpouzonsayuu paboueco mecma

OmpenenuTs ypoBeHb IIyMa B MOMEIICHUU L, Iocie yCTaHOBKM BEHTHJIATOpA Ha NPYXHHHBIE BUOPOM30JISTOPEI.
JlomycTUMBIN ypOBEHBb 3BYKOBOTO NaBleHUS L= 60 1BA. YcTaHOBIEHHBIN 3a MpeaeiaMu IIPOU3BOACTBEHHOTO ITOME-
IeHUs HeHTpoOeKHbIN BeHTHIsITop cepun 114-70 Ne§ cosnmaer yposeHb 3BykoBoro nasnenusi L= 104 nbA. YactoTs
BpAaIleHHUs KoJieca BEHTWIATOPA M BaJla HJIEKTPOIBUTATENS OAMHAKOBHL: 960 06/MuH. Macca BEeHTHIIATOpA C 3JIEKTPO-
JBUTATENIeM U paMoii mo= 376 kr. Maccy 1 M? CTeHBI TOJNIIMHON B MOJOBUHY KHPIIMYA, 33 KOTOPOM HAXOJUTCA yCTa-
HOBKa, MPHUHATH paBHON 208,5 Kr. DKCICHTPUCUTET BpAIAIOIINXCA YacTell BEHTIIATOpA MPH €ro JHHAMHUYECKOr O0a-
JTaHCUpPOBKe paBeH &= 0,2 MM, Macca BpaIAIONINXCs YacTeld yCTaHOBKUM,= 78 KT.

B mmHOMOHTaXHOM OTAENEHUH MacTePCKON yCTAaHOBJICH CTAIlMOHAPHBINA MOPITHEBOW KOMIpeccop 00Iel Maccoi
mo= 264 KT ¢ IPUBOJOM OT DJIEKTPOJIBUTATEISI MONTHOCTHIO 4 KBT 1 wacToroit Bpamenus 1450 munt. Yacrora Bpailie-
HUsI KOJIEHYATOTO Bajia KoMIpeccopa cocrasiseT 1950 mun. Onpesenurs ypoBeHs yMa B IOMENIEHHH MOCIIE yCTa-
HOBKH PE3WHOBBIX BUOPOU30JISITOPOB, €CIIHM CO3/IaBaeMblii KOMIIPECCOPOM YPOBEHB 3ByKOBOTO naBieHus Lk= 88 nbA, a
JIOIIYCTHMBIN YPOBEHb 3BYKOBOTO AaBIEHUS Lyon = 80 nBA.

DKCIEHTPUCHUTET BpAlIAIOUINXCsl YacTel yCTAaHOBKH IPH e AMHaMHUUYecKoi OanaHcupoBke €= 0,2 MM, Macca Bpa-
MIAIOLINXCS YacTel YCTAHOBKU m; = 34 KI, MaKCHMAJIBHO JOIYCTHUMAas aMIUIUTYAa CMEIEHHs LEHTpa TAKECTU KOM-
npeccopa A, = 0,07 mm.

Ilpakmuueckaa _padoma Nel. IIpoexkmuposanue 38yKOU3OIUPOBAHHOU KAOUHbBL
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onepamopa

B naGopatopuu ¢ pasmepamu nomerieHus a= 12 M,b = 6 M, h = 3 M, B KOTOpO#l HET OKOH, YCTAHOBICHBI YETHIPE
OJIMHAKOBbIE MEJBHUIIBI, TIPH PabOTe KOTOPHIX CO3IAI0TCs CIEYIOIINE YPOBHU 3BYKOBOTO JIABJICHHUS B OKTaBHBIX I10-
jocax 4acToT: Lez = 741b; Lis = 78 ab; Laso = 811ab; Lsoo = 751b; Ligoo =72 1b; Loooo =69 1B; Lagoo= 67 ab u Lgooo = 63
nb. CornmacHo CH 2.2.4/2.1.8.562-96 [21] nomyctumble ypOBHHM IIyMa Ha pabodmx mecTax jadopartopuriles = 91 nb;
L125 =83 I[B; L250 =177 ,IlB; Lsoo =173 ,Z[B; LlOOO =70 Z[B; Lzooo =68 ,ZIB; L4ooo = 66 nb u Lgooo =64 nb. HeO6XO£[I/IMO BbI-
OpaTh MOAXOAAIINI MaTepHa sl 3BYKOIIOTJIOMAONIEH OOIHIIOBKY U ONPeaenuTh 3 PEeKTUBHOCTD ee IPUMEHEHHUS B
JaHHOM ITOMEIICHHH.

Ilpakmuueckasa pavoma Ne8 Pacuem 38yxouzonupyroweco Koxcyxa ois 0oopy-

0osaHus
CIpoeKTHpOBaTh CTEHY C JBEPbHIO, OTTOPAXHUBAIOILYI0 MOMEIIEHHE, B KOTOPOM YCTaHOBIICHBI [jBE APOOMIKH. Pa3-
MepbI IIyMHOTO TToMemieHus 24x18x6m. Pazmepsr nzomupyemoro momemienus 24x10x6 M. CymMmmapHBIi ypOBEHb 3BY-
KOBOI MOIITHOCTH, M37Ty4aeMblil YCTaHOBJICHHBIMH JPOOMIKAaMH, IPECTaBICH B Ta0I. 2
YpoBeHb 3BYKOBO#i MOLIHOCTH B IIYMHOM IIOMeELICHUH

Cpennereomerputeckas 63 125 250 500 1000 2000 4000 8000
gacrora, 11
L, ey 2B 08 102 113 100 101 84 83 74

Ilpakmuueckasa padoma Ne9. Pacuem sxpana 0Ons 3awumsl om dJeKmpomae-

HUMHO2CO U3TTYUYEHUA

B oTKpBITOM pacnpenennuTeIbHOM YCTPOMCTBE, TAe pacloiiokeHa ammaparypa ¢ Hanpspbkeauem U = 500 kB, mira-
IOIIasACs IePEMEHHBIM TOKOM MPOMBINUIeHHON dacToTel 50 I'1 mpeacTouT minaHoBas paboTa Ha psijie YUaCTKOB C IOBBI-
IICHHOH HAIpPsHKEHHOCTHIO JJIEKTPUUECKOro nojst. Pabora Oynetr mpoBoauThCs 6€3 MPUMEHEHUs! 3aIUTHBIX CPEICTB —
9KPAHUPYIOIIUX KOCTIOMOB, 3KpaHOoB. [IpolOKUTENBEHOCTh paboThl COCTABISIET HAa yyacTKe A, ryie HalpshDKEHHOCTh
anekTpuyeckoro noist E4 = 10 kB/M, tea = 60 MuHyT; Ha y4acTke b, rie HanpshkeHHOCTB dnekTpuueckoro moist Eg = 8
kB/M, teg = 90 MunyT. OnpenenuTh (GpakTuueckoe BpeMs BINOJIHEHHs paboT tec st Tperbero yyactka C, rue Hamps-
JKEHHOCTB dJIeKTprdeckoro nois Ec = 6 kB/M, a Takxke o0iiee BpeMsl BBIITOJIHEHHS padoT.

Ilpaxkmuueckasn pavoma Nel(). Pacuem mennozauwumHou uzonayuu 060pyoosa-

HUA

TT1oma b MI0CKOr0 y4acTKa MeYM, OTAAroIIero Temno, 20 M2, TOIIMHA TEIUION30JISIMOHHOTO ClIosl Ous. Temre-
patypa temnonocurens 473 K. Temneparypa okpyxaromiero Bozayxa 293 K.

OmnpenenuTs TOJIUHY CIIOS M30JIILMH, HEOOXOANMYIO IUISi TOTO, YTOOBI TeMIlepaTypa HapyXHOW ITOBEPXHOCTH,
KOTOPOI MOTYT KacaTbCsl padoTaroIue, He peBbIiaia HopmatuBHOM — 318 K.

Ilpaxmuueckaa padoma Nell. Pacuem 3Kkpanog 01 3aujumsl OM UOHUSUDYIO-

WUX USTYYeHUU
OHpeI[eHI/ITI) TOJIIUHY CJI0A U30JIAIUN JJIA CJICAYIOINX MaTCpHUaioB
JlaHHBIe [1JIsl pacyera 0 BAPMAHTAM

No BapuaHTa Marepuan TemaonpoBoaHOCTE, Ao, BT/M K
1 2 3

1, 10, 22 Acbect 0,151
2,11, 24 beton 1,28
3,12,26 Bunuiamiact 0,163
4,13, 28 Boiinok mepcrsHoi 0,047
5,14, 29 Onuiky JpeBecHbIe 0,070 - 0,043
6, 15, 30 Ilenommact 0,047
7,16, 21 Crexio 0,698 — 0,814

8,17, 23, 27 IllnakoBas Bara 0,076

9, 18, 25, 20 Kuprng 00bIKHOBEHHBIH 0,698 — 0,814

Ilpakmuueckas paboma Nel2. Pacuem 3auumnoco 3a3emienus

BhINOMHATS pacyer 3alUTHOrO 3a3eMJICHHS JIEKTPOOOOPYAOBAHUS MPOU3BOACTBEHHOIO 11€Xa, YYUTHIBAs TO,
YTO B IIEX€ YCTAHOBJICHO AJIEKTPOooOOpyIoBaHUE BhICOKOTO HampspkeHus (380 B) mpu ycTaHOBIEHHOW MOIITHOCTH JJIEK-
tponsurareneit 1000 Br. MomHocts nuTaromero Tpanchopmaropa npesbimaer 100 kB-A. B xauecTBe BepTHKaIBHBIX
AIIEKTPOAOB MpeAnoaraercs UCIIOJIb30BaHHE CTaJbHBIX TpyO JIMaMETPOM
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d= 0,053 M anuHO# Ly = 3 M, B Ka4eCTBE rOPU30HTAIBLHOTO 3JEKTPOAA — COSAUHUTEIBHOM MON0CH! ceueHneM 40%4 MM.
I'mybuna 3a3emnenus, to= 0,5 M. ['pyHT — CyrJIMHOK.

Ilpakmuueckasa pavoma Nel3. Pacuem 3awyummno2co 3anyneHus
[TpoBepHTh OTKIIIOYAIOIIYIO CHOCOOHOCTH 3aHYJICHUS 3JIEKTPOIMTAIONIEH YCTAHOBKH MEXaHWYECKOTO IeXa, KoTopast
MOJTy4YaeT 3JIEeKTPOIHEPTuio oT TpaHcdopmaropa A/Y, (A/A) Hanpsbkenuem 10/0,4 kB, momuocteio P = 25 kB-A. Pac-
CTOSIHUE OT TpaHchopMaTopa 0 MecTa pacloyiokeHus norpedurenei sueprum L = 250 m (0,25 xm). [ToTpedutens
9HEPIUH 3AIIUIICH [UIABKUMH BCTaBKAMH.
B kauecTBe (pasHBIX POBOIOB MCIIOIB3YETCs Kabeib ¢ MEIHBIME Xmiamu auameTpom d = 3,56 MM u ceuenneM 10
mm?. HyneBoit mposo ceuenuem Sy, = 204 MM? mponoskeH Ha paccTosuu D = 50 cm ot kabens.

Ipakmuueckasa _paooma _Nol4. Pacuem cucmem 3awumsl om 6030elicCmeEus.

osudcywuxcs wacmeu 060py008aHus (3auumusle 02parCOeHUs U KOXCyxu)

Ha ToxapHOM cTanke oOpabaTsIBaeTCS YyTyHHBIN Baj, HApyXHBIM nuameTpoM 2 -Ro= 400 mM. CkopocTh Bpaie-
HUS Bala cocTaBasgeT Nos= 300 mun’. TIpu 06paboTke OT Bala OTIETAET KYCOUKM CTPYKKH Maccoit Mk = 10 r. Onpese-
JIUTH TOJILUHY CTCHKU OTPAXKACHHUS U3 JINCTOBOI CTANM, IPEIIoaras, 4YTo Bajl pa3pyLIUThCs HE MOXET.

Ilpaxmuueckasa pavoma Nel5. Onpeoenenue kamezopuu 00vekma no 63puvleo- u
nodcapHou onachocmu. Pacuem pazmepos noicapoonacHvix 30H npu HOCMYNJIeHUU

20prYUX 2A308 U NaApoe 1e2KOBOCNIAMEHAIOUWUXCA arcuoKocmeri
Onpenenuts yIAENbHYIO MOKAPHYIO HAarpy3Ky B CKIAJCKOM HoMelleHuH pasMmepamu 25x10x4 M, B KOTOpoMm
HaXOJATCS IepeBAHHbBIC m3aenus (Meberns) odmieit maccoit 0,9 T ¢ yaenpHO# TeruoTor cropanus 800 M/Jx/kr
PaccuuTarh kaTeropuio nomemeHus: pazmepamu 18x6x3 M Mo B3pBIBONOKAPHOU OMACHOCTH, €CIIHM B MOMEILE-
Huu Haxoautes 700 1 anerona (C3HeO), mnoTHOCTH napos koToporo coctasiset 0,002 kr/m®,

Ilpakmuueckas paooma Noelb6. Pacuem cucmemvl asmomamudeckozo noxca-

pomyuierus

TpeOyeTcs ompenenuTh KOIMYECTBO MOAYyNeH mopomkoBoro noxaporymenus MIII(H)-6 (TY 4854-004-
00159158-02), HeoOxommuMoe A TTOKAPOTYIICHUS 110 TUTOMAN 3aluiaeMoro noMemeHus. Kimace moxkapa — A. 3a-
IIMIIAEMBII OT OTHs MaTepual — apeBecuna. [Liomaas 3amuimaemoro nomemenus Sy— 40 M2 OGOpyIOBaHus, 3aTEHS-
FOIIETO 3alIMIIAEMYFO IJIOMIA b, HET.

Ilpakmuueckaa_paboma Noel7. [Ipoexmuposarnue 36aKyAUUOHHBIX MEPONPUSL-

mui
OHpe,I[CJ'H/ITB pacueTHOC BpEM: SBaKyalluu HIO,I[Cﬁ H3 3aJla YHUBEpMaAra, pacrnoJIO’)KCHHOI'O Ha BTOPOM 3TaxKe.
3,HaHI/Ie ” CTENEHU OTHECTOMKOCTH. TOpFOBOC O60pyZ[OBaHI/IG PACIIOJIOKEHO psAaMU. Pacuernas cxema npeacTaBjicHa
Ha puc. 9.2.
I/ICXO}Z[HI)IC JaHHBIC JJIA pacucTa MPUBCJICHLI B Ta6ﬂ..
I/ICXO}I]—[BIB JAaHHBbIC

XapakTepucTHKa 3Ha4yeHne
OO6beM CeKIUH, M° 1250
[Inomans cexiuu, Feer, M2 312
ITnomans nox obopynosanue Fos., M2 120
[lInprHa npoxoia Ha yyacTke 1, 81, M 15
Jmaa npoxoza Ha yvactke 1, I m 20
[IuprHa TECTHUYHON KICTKH, Ox, M 2,4
JuHa nectHugHOTO Mapmia |y, M 3,6

Ilpakmuueckasa paboma Nel8. Pacuem cepmemuunvlx cocy008 HA NPOUHOCHIb.

Pacuem npe()oxpaﬁumeﬂbelx KldnaHoe.

PaccunTars quaMeTp MHHUMAIBLHOTO IPOXOJHOTO CEYEHUS MPEJOXPAaHUTEIBHOrO KilalaHa, yCTaHaBINBAaeMOro Ha
6apabane mapooro kotia JJE-10-14. [TaponpousBoautensHocTs KoTia D cocrasnser 10 T mapa B yac.

Omnpenenuts MaKCUMaJIbHOE JaBJIEHUE CKATOrO BO3/yXa, CO37aBaeMO€ OAHOCTYIEHYAThIM ITOPLUIHEBBIM KOMIIPEC-
COpPOM C BO3YIIHBIM OXJIaXAECHUEM, €CIIU B HEM JUISl CMa3KU HCIONb3yeTcs Maciio Mapku Kn-8. HauansHoe naBnenue u
Temmeparypy armochepHoro Bo3ayxa npuusath: P1=0,1 Mlla, 71 =25 °C .
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J171s1 oLleHUBaHMS MPAKTUYECKUX padOT UCTIOIB3YIOTCA CAEAYIOIINE KPUTEPUU:
Kpurepuu onieHuBaHMsI NPAKTHYECKOH PadOThI

dopMa OlLIEHKU ‘ Kpurepuii otiennBanust

I1K-2. CniocoGeH y4acTBOBaTh B IPOBEAECHUN PACUETHBIX paloT (110 CYLIECTBYIOIIMM METOAMKAM) IIPH
[POEKTUPOBAHUU CUCTEM O€30I1aCHOCTH B HAHOMHKEHEPUH, B TOM UHMCJIE BBIIOIHATH TEXHUKO-
SKOHOMHMYECKOE 0OOCHOBAHHE MPOEKTOB.

[1K-2.1 BeimosnHser uccieioBanus CTPYKTYpPbI M CBOWCTB HAHOMATEPUAIOB U U3JEIINIA U3 HUX B COOT-
BETCTBUU C TEXHUYECKOW U IKCIUTyaTallMOHHON TOKYMEHTalUEeH

3aYTEHO Ienb, nocraBiaeHHas CTYAEHTY, BBIIIOJIHEHA ITOJHOCTHIO. BEITIOIHEHBI BCE 3ajaHus,
yKa3zaHHbIe B pabote. CTyIeHT B IOJIHOM 00beMe BIIaJIeeT TEOPETUUECKUM MaTepH-
aJIoM IS BBINOJHEHUS paboThl. YeTKO 3HAeT BCIO MOCIeI0BATEIbHOCTh BBIIIOIHE-
HUs paOotsl. [IpaBuiibHO oaOHUpaeT MeToauKy ['paMOTHO U MOHATHO odopmsieT
OTYET O MpOBeIeHHON pabore. POpMUPYET MOJHBIM, YETKUI U COOTBETCTBYIOIINI
LEJSIM U 3a]1a4aM BBIBOJ 110 padoTe. [1071HOCTBIO BBIIOJIHAET TPEOOBAHMS TEXHUKE
0€30IacHOCTH.

HE 3a4TE€HO Ilenb, mocTaBieHHas CTYEHTY, HE JOCTUTHYyTa. BplnonHeHa yacTh 3aaHuil  WiIn
3a/1aHUs1 HE BBIIOJIHEHBI NONHOCTBIO. CTYIEHT IUIOXO BJIAJIEET TEOPETUYECKUM Ma-
TEpHAaIOM /ISl BbIOJIHEHHS paboThl. [IyTaer nocnenoBaresbHOCTb WM BBITOIHSET
He Bce JTarbl padoThl. HempaBmiibHO orpesensieT HeoOXOaUMBbIE TapamMeTpsl U
pa3mMepsl. HeOpesxHO oopMIIsieT OTYeT O MPOAEIaHHON paboTe, YITyCKaeT BaXKHbIe
MOMEHTHI B otdere. C(HhopMUpOBaHHBIN BBIBOJI O TIPOJICTIAHHON paboTe HE COOTBET-
CTBYET WJIM YaCTHYHO COOTBETCTBYET IIOCTABJICHHOM LW M 3amadam. Hapymaer
TpeOOBaHMs TEXHUKE 0€30M1aCHOCTH.

[IpomexyTouHasi arrecranus OCYLIECTBIISICTCS B KOHLIE CEMecCTpa Iocie 3a-
BEPIICHUS U3YUYCHUS NUCIUILIUHBI B (hOpME dK3aMEHa.

5.4. Onucanne KpUTepUeB OLICHUBAHUS KOMIIETCHIMI H HIKAJIbI OLCHUBAHUS
Kpurepusimu onieHnBaHus TOCTUKEHNUN ITOKA3ATENEN SIBISIOTCS:

ITokaszaTenb OLlEHUBaHUS ‘ Kpurepnii onieHuBaHus

[1K-2. CnocoOeH y4acTBOBaTh B POBEIEHUH PACYETHBIX padoT (110 CYLIECTBYIOIIMM METOAU-
KaM) IpY IPOEKTUPOBAHUU CUCTEM 0€30IIaCHOCTU B HAHOWHKEHEPUH, B TOM YHCJIE BBIITOJIHATD
TE€XHUKO-3KOHOMUYECKOe 0O0CHOBAaHHUE MTPOEKTOB.

[1K-2.1 BeinonHser ucciaenoBaHus CTPYKTYPhl U CBOMCTB HAaHOMATEpUAJIOB U U3EIUN U3 HUX B
COOTBETCTBUU C TEXHUYECKOW U IKCILTYaTallMOHHOW JOKYMEHTaluen

3HaHUs 3HaHHE TEPMHUHOB, ONPEIEICHUM, MOHATHIH

3HaHUEe OCHOBHBIX 3aKOHOMEPHOCTEH, (PU3NKO-XUMUYECKHX TPUH-
IIUIIOB U METOJIOB MOJTyYEHUS Pa3JINYHBIX KJIACCOB HAHOMATEPHUAJIOB
3HaHME METOJIMK MTPOEKTUPOBAHMS CUCTEM O€30MaCHOCTH B HAHOMH-
KEHEpUU

OO0BeM OCBOCHHOTO MaTepuasa

ITos1HOTa OTBETOB HAa BOIPOCHI

YeTKOCTh U3JI0°KEHNS] M HHTEpIIpeTalus 3HaHUI

Ymenus YMeHue nosabp30BaThesi NpUOOpaMu 1 000pyI0BAHUEM

YMenue o6pabaThIBaTh pe3yabTaThl SKCIIEPHUMEHTA

YMmeHne MNPHUMCHATH Q)HSHLIGCKI/IG U XUMHUYCCKUC 3aKOHBI AJI PeIc-
HUS MPaKTHYECKUX 3a7[ad B 00JIACTH MOJICIMPOBAHUS CTPYKTYPBI U
CBOICTB HAHOMAaTEPHAJIOB, a TAK)KE OE30IMACHBIX TEXHOJIOTHH UX T0-
JIy4eHUs

YMeHHe BBIIOTHATh MOICIMPOBAHNE CTPYKTYPHI M CBOMCTB HAHOMa-
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TEPHUAJIOB B TIOJJHOM 00BEME C YETKOM MOCIe0BATEIIBHOCTHIO JACH-
CTBUU

YMeHne MoAenupoBaTh TEXHOJIOTHUYECKHUE MTPOLIECCHI MO MOIYYEHHUIO
HAaHOMATEPHUAJIOB U M3YUYEHHUIO UX CBOMCTB C UCIIOJIb30BAHUEM CO-
BPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTUHN U MPOTrPaMM

YMeHue UCnonb30BaTh BHICOKOTEXHOJIOTMYHOE 000PYJOBAHUE JUIS
JUIs OJIy4EeHUs] HAHOMATEpPHAJIOB;

YMenne uAeHTUPUIUPOBATH ONACHbIE (DAKTOPHI B TEXHOJIOTHYECKUX
MIPOLIECCAX MOJIYYEHUSI HAHOCTPYKTYPUPOBAHHBIX MAaTEPHAIIOB

Hasriku

BnaneTs HaBBIKaMH CaMOCTOSATEILHOM paOOThI ¢ yUeOHOH M HAYYHOH
JIUTEPATYpPOU

Brnanenue naBbikaMu pUOOPETEHHBIX 3HAHUI MTPH PEIICHUHN TIPaK-
TUYECKHX 3a/1a4

Bnanets HaBbIKamMu 00pabOTKH HHGOPMAITHI

BnaneHHe HaBbIKaMU ITPOCKTUPOBAHHA CUCTCM 0e301aCHOCTHU B
HAaHOWHKCHCPUU

Onenka c(hOpMUPOBAHHOCTH KOMITETECHIIUI IO MOKA3aTeJI0 3HAHUS.

Kpurepuit YpoBeHb OCBOCHUS M OLICHKA
2 3 4 9)
3HaHue Tep- He 3naer HNwmeer npeacrasie- | Xopolo 3HAET Pazbupaercs B
MUHOB, ONIpe- | TEPMHHBI, Hue o pyHIaMeH- (dbyHnameHTanbHble | QyHAAMEHTAIbHBIX
JIEJIEHUH, TIO- | OIpelene- | TalbHBbIX OCHOBaX | OCHOBBI OCHOBax
HATUN HUS U TO- MIPOEKTUPOBAHUS IIPOCKTUPOBAHUS IIPOCKTUPOBAHUS
HATUSA cUCTeM 0€30MacHO- | CUCTEM cucTeM 0e30MacHOCTH
CTHU B HAaHOMHJ)KEHe- | 0€30MacHOCTH B B HAHOMHKEHEPUU
pun HaHOMH)KEHEpUU
O6wem ocBo- | Marepuan  [3Haer Xopo1io 3HaeT 3HaeT BCE OCHOBHBIE
€HHOI'0 MaTe- | OCBOEH HE  [KJacCHU(PHUKAIMIO M | KJIacCU(UKALNIO U | KJIaCCUPUKAINIO U
puaa MIOJIHOCTBIO [METOIMKH pacueTa U | METOAMKHU pacdyeTa u| METOIUKH pacueTa U
MPOEKTUPOBAHUS MIPOEKTUPOBAHUS MIPOEKTUPOBAHUS CU-
CUCTEM CUCTEM cTeM 06e30MacHOCTH B
0€3011aCHOCTH B 0€3011acCHOCTH B HaHOMH)KEHEpUU
HAaHOWHKEHEPUHU HaHOMHKEHEPUU
ITonnoTa oT- OtBetsl Ha | He monHocThIO Opuentupyercs B | [lonHO U pa3BepHyTO
BETOB Ha BO- BOIIPOCHI HE | OPUEHTHUPYETCS B BOIIpOCax OTBEYAET Ha BCE
IPOCHI TOJIHBIE BOIIpOCax MIPOEKTUPOBAHUS OCHOBHBIE U
IIPOEKTUPOBAHHUS CUCTEM JIOTIOJIHUTEIIbHBIE
CUCTEM 0€30MacHOCTH U BOIPOCHI
0€30macHOCTH U pa3BepHYTO IIPOEKTUPOBAHHUS
Pa3BEepHYTO OTBEYAEeT Ha BCe CUCTEM
OTBEYAET Ha BCE OCHOBHBIE U 0€301acHOCTH
OCHOBHBIE U JIOTIOJTHUTEIIbHbBIE
JIOTIOJIHUTENBHBIE | BOIIPOCHI
BOIPOCHI
YeTKOCTh U3- YeTKoCTh W3noxenune mare- 3HaeT METOEI B nomHOM 00BEME
JIOKEHUS U U3JI0KEHUsl | puaja He YETHOE. IIPOEKTUPOBAHHUS 3HAET METOABI IIPOEK-
WHTEpIpeTa- Marepuaia cucTeM 0e30MacHO- | THPOBAHUS CUCTEM
11l 3HaHUHI OTCYTCTBY- CTH 0€301acHOCTH

€T
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OneHka copMUPOBAHHOCTH KOMIETEHIIMI MO MOKa3aTeN0 Y MEHUs

Kpurepuit YpoBEeHb OCBOEHUSI M OLICHKA
2 3 4 5)
YMenue uc- He ymeer camo- | C tpynom Cniocoben CrniocobeH u
M0JIb30BATh CTOATEIBHO MOJIb3yeTCs MCII0JIb30BATh MIPOEKTUPOBATH
COBPEMEHHBIE | TOJIb30BAThCS MPOrpaMMHBIMHU  [TPOTrPaMMHBIE CUCTEMBI 0e3-
POrpaMMHBIE | MPOTPAMMHBIMHM | KOMILIEKCAMH  [KOMIUIEKCHI JJIs1 OIaCHOCTH B
KOMILIEKCHI KOMIUIEKCaMH JUTSI pEIICHUS peleHus 3aaa4d HAaHOMH)KEHEPUU B
JUISL peLLICHUs | JUISl pelIeHus 3a/1a4 MOJICITMPOBAHUS TEXHOJIOTUYECKUX
3aJa4 [POeK- | 3a/1a4 MPOEKTH- | MPOCKTUPOBAHU (CHUCTEM nporeccax 1mno
TUPOBAHUS POBAHUS CUCTEM | I CUCTEM 0E30MMaCHOCTH B MIOJIy4YEHHUIO HAaHO-
cuctem 0e3- 0e30MacHOCTH 0€30MacHOCTH  [HAHOWH>KEHEPUHU MaTepuayoB U
OMacHOCTH W3YYCHUIO UX
CBOICTB
Ywmenue npo- | He ymeer mozme- OrpaHuueHHO YenemHo npume- YBepeHHO npuMe-

eKTUPOBATH
CHCTEMEI O€e3-
OIIACHOCTH B
HaHO-
WHXCHEPUU B
TEXHOJIOTHYe-
CKHX TIPOIIEeC-
cax 1o moJjy-

JTUPOBATH U
MIPOECKTHPOBATh
CHCTEMEI 0€3-
OIIACHOCTH B
HaHO-
HMHXCHEPUH B
TCXHOJIOTHNYC-
CKHX MpOIeccax

MPUMEHSICT 3HAHUS]
0 cucreMax 0e3-
OITACHOCTH B
HAHOMH)KCHEPUH B
TEXHOJIOTHYECKUX
poreccax mo
MOJTyYSHUIO HAHO-
MaTrepHalioB U

HSIET 3HaHUA O CH-
creMax 0e3-
OITIACHOCTH B HAHO-
HHXCHEPUH B TEX-
HOJIOTHYECKHX
mporeccax 1o mo-
JTy4eHUIO HAaHO-
MarepuaioB U U3y-

HSIET 3HAHUSA O CU-
cTemax Oe3omacHo-
CTU B HAHOMHXeE-
HEpPUHU B TEXHOJIO-
TUYECKUX TPOLIEC-
cax I10 NOJIyYEHUIO
HaHO-MaTepuajoB
Y U3YYCHHIO UX

YEHUIO HAHO- | MO MOJYYCHHUIO  M3YyYCHHIO UX YEHUIO UX CBOWCTB | CBOMCTB
MaTepHalioB U | HAHOMAaTepHa-  CBOMCTB
U3YUYEHHIO UX | JIOB M U3YYEHUIO
CBONCTB UX CBOMCTB
YMeHue BblI- Crynent Bol- | CTyneHT CryneHt CryneHt
HOJHSATh Me- | TIOJIHWJ paboTy | BBIMOJHUI BBINOJIHWI paboTy | BBIOJHWI PaboTy
TOJIbI MPOEK- HE B [IOJJHOM | pabOTy B MOJIHOM | B IIOJTHOM 00OBEME B | B ITOJIHOM 00bEME B
TUPOBAHMS o0beMe, B 0Tue- | 00beMe B OTUETE | IPEACTABICHHOM IPeICTaBJICHHOM
cucrtem 6e3- Te OBUTH JTOTTy- | OBUTH JOITYIEHBI | OTYETE MPABHIBHO | OTYETE MPAaBUIHHO
OIaCHOCTH IIIEHbI MHOXE- | B OOLIEH CI0XK- | U aKKypaTHO U aKKypaTHO

CTBEHHBIE
OIIIMOKH, HE BBI-
TTOJTHHJT aHAJIU3
MOIPEIIHOCTEM,
HE coOIroman
TpeOoBaHUS
0C30ITacCHOCTH
TpyZa, TOIyc-
KaJl OIIHOKHU
TP OTBETE Ha
JTIOTIOJTHUTEIIb-
HBIC BOITPOCHI.

HOCTH He OoJiee
JIBYX OLIUOOK (B
3aMUCAX €IUHMII,
U3MEpEHUSIX, B
BBIYHCIICHHSX,
rpadukax,
TabIUIaAX,
CXeMax, aHaJIu3e
MOrPEIIHOCTEN U
T.1.), HE
MPUHIMITHATEHOT
0 JUISI JaHHOU
paboThI
xapakTtepa, He
MOBIIMSIBIINX HA
pe3yibTaT
BBITIOJTHCHHS,
coOuroman

BBITTOJTHUIT BCE
3anucy, TaOJHIIbl,
PUCYHKH, YEPTEKH,
rpadukw,
BBIYHCIICHUS U
CZeNal BBIBOJIBI,
MIPaBHIIBHO
BBITIOJTHIIT aHATH3
MOrPEIIHOCTEH,
coOuroman
TpeOoBaHUS
0e30macHOCTH
TpyJa, JOIyCKam
HE3HAUNTEIIbHBIC
OLIMOKH MU
OTBETE Ha
JIOTIOTHUTEIILHBIS
BOIIPOCHI.

TpeOOBaHUS

BBITIOJTHIUT BCE
3anucu, TaOJuIIbl,
PUCYHKH, YSPTEKH,
rpadukw,
BBIYHCIICHUS
c/ieTiall BBIBOIBI,
MIPaBHIILHO
BBITIOJTHIIT aHATH3
MOrPEIIHOCTEH,
coOuroman
TpeboBaHuUs
0e30MmacHOCTH

Tpyna.
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0e30macHOCTH
Tpyna, JOITyCKal
HE3HAYNUTEIILHBIE
OLIMOKH MTpH
OTBETE Ha
JIOIIOJITHUTEIbHBIC
BOIIPOCHI.

OHCHKa C(bOpMI/IpOBaHHOCTI/I KOMHGTCHHI/Iﬁ 0 Toka3arearo HaBhIKH.

Kpurepuit YpoBeHb OCBOEHUS U OLICHKA
2 3 4 5
Bnanetr HaBbI- He ucnonb3yer He nocra- Hocrarouno Bnaneer HaBbikaMu
KaM{ CaMOCTOSI- | yueOHYIO U Hay4- TOYHO BJIa- BJIAJICET HABBI- | CAMOCTOATEIbHON
TEIBHOU PabOTHl | HYIO JIUTEPATYPY JIeeT HaBbI- KaMHU CaMOCTOSI- | pabOTHI ¢ y4eOHOH u
¢ y4eOHOIl JUTSl IOJAITOTOBKH K KaMH caMo- | TeJIbHOU paboThl | HAYYHOH JIUTEpaTy-
HAay4YHOM JIUTE- 3aHATHAM CTOSITEJIBHOM | C y4eOHOU U poit
paTypoit paboTsI ¢ Hay4HOU JIUTE-
y4eOHOM 1 parypoii
Hay4HOU JIH-
TepaTypou
Biianenue HaBbl- | JlommyIeHbl IpUH- B ocuoBHoM | [lonHoe Hanu- [TonHoe BbITIONTHE-
KaM{ TIPUOOpe- | [HUIMHATBHBIC OMUO- | TIOJHOE BBI- | YKE BBITIOJIHE- HUE BCETro 00hEMa
TEHHBIX 3HAHUN | KU (TIepenyTaHbl MOJIHEHUE HUS BCero o0b- | paboThl, OTCYTCTBHE
NP PEIICHUN (dopMyItbl, Hapymie- | paboTel pu | €mMa paboThI U CYIIIECTBEHHBIX
MPaKTUYECKHUX Ha [OCJIe/I0OBATENb- | HAIMYUU HAJIMYUE HECY- | OIIMOOK MpU BBIYKC-
3a/1a4 HOCTh BBIYHMCIICHUM, | OIMIHOOK, KO- | IIECTBEHHBIX JIEHUSAX U TIOCTPOe-
OTCYTCTBYET IIE€pe- | TOpbIE HE OIIMOOK MPU HUSX TPAQUKOB U
BOJ PU3UYECKUX OKa3bIBAIOT | BBIYUCJICHUSX U | PUCYHKOB, TPAMOT-
BEJIMYUH B CUCTEMY | CYHIECTBEH- | IOCTPOECHUHU HOE M aKKypaTHOE
CH urt.n). HOT'O BIIUSI- rpaduKoB, pu- BBIIIOJIHEHHE BCEX
HUS HA CYHKOB, HE BJIM- | 33JIaHUM, HAJTUYUS
OKOHYATEIb- | SIIOLIUX Ha 00- BBIBOJIA.
HBIN pe3yllb- | IIHUH pe3yabTaT
Tar. perieHusl.
Bnanetrs HaBbI- C nononuaurensHort | C nononmuu- | ChopmupoBansl | ChopmupoBaHbl
KaMu 00paboOTKU | MOMOIIBI0 00paba- | TENbHOM MMO- | HAaBBIKU 00pa- YCTONYMBBIE HABBIKU
uH(pOopMaIuu THIBA€T U HE UH- MOIIIBbIO 00- | OOTKHU ¥ UHTEP- | OOPaOOTKHU U UHTEP-
TEPIPETUPYET pe- pabaThIBaeT | TIpETAIUU pe- MpEeTaIU pe3ybTa-
3yJbTaThl U3MEpE- Y MHTEpIpe- | 3yJIbTaTOB W3- TOB U3MEPEHUM
HUU TUPYET pe- MEepeHui
3yJbTaThI
M3MEPEHUN
Bnanenue HaBrl- | Biaageer HaBpikamMu | Bianeer Xopowo Brnaae- | Brmageer HaBbikamMu
KaMH pacueTa M | pacuera u HaBBIKAMH €T HaBbIKaMU pacdera u
MPOCKTUPOBAHUS | TPOCKTUPOBAHUS pacuera u pacdera v mpo- | MPOEKTUPOBAHUS
cuctem Oe3zomac- | cucTeM MMPOEKTHUPOBA | EKTUPOBAHUS CUCTEM
HOCTH B HaHO- 0€30I1acCHOCTH B HUS CUCTEM | CHUCTEM 0e3- 0€301acHOCTH B
WHXXEHEPUH HaHOWHXEHEPHH, HO | 0€30MMaCHOCT | OMACHOCTH B HaHOWHXCHEPHUH U
JIOTYCKAaeT OMMOKH, | U B HaHOMHXEHEPHUH | HABBIKAMU PEIICHUS
ciabo Biajaeer HAaHOWHXXEHE | U HaBbIKaMU THTIOBBIX
HaBBIKAMH PEUICHUSI | pUU, HO pelIeHus TUNo- | GU3NYECKUX 3a7a4 U
THUIOBBIX 3a]1a4. JIOIYCKAET BBIX (pu3nye- 3a/1a4 MOBBIIEHHOMN
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OIINOKH,
BIIaJICET
HaBBIKAMH
pelieHus
THUITOBBIX
3a/1a4.

CKHX 3aaa4 CJIOKHOCTH.

6. MATEPUAJIBHO-TEXHUYECKOE U YYEBHO-METOANYECKOE
OBECIIEYEHHE
6.1. MaTepuajJbHO-TeXHHYECKOe OOecneyeHmne

No HaumenoBanue crneruanbHbIX 10- | OCHAIIEHHOCTH CHEIUATbHBIX TOMEIICHUHN U TTOMeIlle-
MENIEHUN U ITOMENICHUHN I ca- HUH JJISI CAMOCTOSITEIHHOM pabOThI
MOCTOSITEIbHON pabOThI
1 | YuebGnas ayauropust 1jisl IpoBe- Crneuuanu3upoBanHas  MeOenb;  MYJIbTUMEIUWHBIHN
JIEHUS JIEKIIMOHHBIX, TPAaKTHYe- MIPOEKTOP, IEPEHOCHON IKpaH, HOYTOYK
CKHX 3aHSTUH, KOHCYJbTAIlUH, Te-
KYIIEro KOHTPOJIs, TPOMEKYTOU-
HOM aTTecTaluu, CaMOCTOSITEIb-
HOW pabOTHI
2 | YueGnas nabopatopus «IIpous- Crneunanu3upoBaHHas MeOelb.
BOJICTBEHHAs 0€30IMaCHOCTh» IJisi | Y4eOHO-UCCIe0BaTeNIbCKUE KOMIUIEKCHI: «Ormnpenerne-
71a00paTOPHBIX, TPAKTHUECKUX HUE MapaMeTpoB BO3AyXa pabodeil 30HBI U 3alluTa OT
3aHATHH TCIUIOBBIX BO3ACHUCTBHIY, «MeEToAbl OYHMCTKH BOIBIY,
«Metonbl ounctku Bozayxa» (OAO «Ksapiy, Bozmy-
xoouuctuTenb KyxoHHbI BK-1-3M), «3Bykousonsuus
u 3Bykomnornomenue» (BIIIB-003), «lccnemoBanue
sbdextuBHOCTH  BUOpom3oysMKny, «MccnemoBanue
s dexkTuBHOCTH U KauecTBa ocBemeHus» (000 «n-
toc +», tun BII-1 M), «MccnenoBanue anexTpodes-
OMACHOCTH TpeX(a3HbIX AEKTPUUYECKUX ceTeity, («Po-
cyqnpuOop»).
3 | YueOnas naboparopus «Teopus Criennanu3upoBaHHas MeOeb.
TOPEHUS U B3PBIBOB. 3aIlUTa B VYcraHoBKa 111 OMpEICNICHUs] TeMITEpaTyphl BCIBIIIKI
YC» g 1abopaTopHbIX, TPAKTH- | U BOCIIAMEHEHUS JKUIKOTO TOILIMBA.
YECKUX 3aHSATUI
4 | YuranpHbid 321 OubmuoTeku anst | Crenuanu3upoBaHHas MeOelb, KOMIBIOTEPHAS TEXHU-
CaMOCTOSITEIbHON PabOThI Ka, OAKIIoueHHas K cetu «MHTepHeT», nmeromas J0-
cTyn B AJIIEKTPOHHYIO nH(}OPMAIIMOHHO-
00pa3zoBaTeNbHYIO Cpeay
5 | Meroauueckwnii kabuHet Crneuuanu3upoBaHHas  MeOenb;  MYJIbTUMEIUWHBIN
IIPOEKTOP, NEPEHOCHON IKpaH, HOYTOYK

Jnist mpe3eHTauy JIEKIIMOHHOTO MaTepraia UCIOIb3yeTCsl KOMIUIEKT 000py10BaHHUS:
MPOEKTOpP, HOYTOYK.
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6.2. JInieH3MOHHOE U CBOOOTHO paclpoCTpaHsieMoe MPOrpaMMHoe odecredyeHmne

Ne IlepedeHs JIMLIEH3MOHHOTO MPO- PexBU3UTHI TOATBEPKIAIOIIETO TOKYMEHTA
I'paMMHOTI'0 00ecie4yeHusl.
1 Microsoft Windows 10 Kopnopa- | Cornamenne Microsoft Open Value Subscription
THUBHAS V6328633. Cormnartenue geiictsurensuo ¢ 02.10.2017

no  31.10.2023).  Joroop  mnocraBku  [IO
0326100004117000038-0003147-01 ot 06.10.2017

2 Microsoft Office Professional | Cormamenne Microsoft Open Value Subscription
Plus 2016 V6328633. Cormnartenue geiictsurensuo ¢ 02.10.2017

o 31.10.2023
3 Kaspersky  Endpoint  Security | Cyonuuensuonnsiii qorosop Ne 102 ot 24.05.2018.

«Crangapraeiii Russian Edition» | Cpok aeiictBus aunensun 10 19.08.2020
I'paxnancko-npaBoBoit  JloroBop (Kontpakr) Ne
27782 «llocTtaBka mpOMJICHHS IIpaBa IOJb30BaHUS
(muuensun)  Kaspersky  Endpoint  Security ot
03.06.2020. Cpoxk nevictBus JutieH3uu 19.08.2023r.

4 Google Chrome CBoboano pacrpoctpansemoe 1O coriaacHo ycioBH-
SIM JTUIICH3MOHHOTO COTJIAIICHHSI

5 Mozilla Firefox CBobonHO pacmnpoctpansemoe [1O cormacHo ycioBu-
SIM JTUIICH3MOHHOTO COTJIAIICHHSI

6 nanoCAD Cornamenune NeHP-22/220-BY3 ot 17.02.2022r.

Jluniensus 6eccpounas

6.3. IlepevyeHpb y4eOHbIX U3IaHUI U Y4eOHO-METOAUYECCKUX MATEPHUAJIOB

1. Cemeiikun A. 1O., bensea B. U. Pacuer u npoekTupoBaHue cucteMm 0Oe3-
omacHocTu Tpyna: yueb. mocodue / A.JO. Cemeiikun, B.M. benseBa. — benropon:
Wzn-Bo BI'TY, 2017. - 193 c.

2. PacyeT u MpoeKTUPOBAHUE CUCTEM 0OE€30MacHOCTU TpyAa [ DIEKTPOHHBIN pe-
cypc]: MeToaMuYecKne yKa3aHUsS K BBITIOJHEHUIO KypCOBOW PabOTHI NJisi CTY/IEHTOB
HarpaBieHus: noarotoBku OakanaBpuata 20.03.01 — TexHocdepnast 6e30macHOCTD /
BI'TY um. B. I'. lllyxoga, kad. BXX]I; coct. A. FO. CemelikuH. - DIEKTPOH. TEKCTO-
Bble JaH. - bearopox: W3pmarensctBo bBI'TY wum. B. I'. Ilyxosa, 2017.
(https://elib.bstu.ru/Reader/Book/2017090614310694700000657394)

3. benos, C. B. be3onacHOCTb *U3HENEATEILHOCTH M 3alIUTa OKPYKAIOIIEH
cpenbl (TexHocdepHas Ge3onacHOCTh): yueOHuK ans By3oB / C. B. benos. — 2-oe
u3a., uctp. u gon. — M.: M3narensctBo HOpaiit; U] FOpaiit, 2011. — 680 c. ([Dnek-
TPOHHBIN pecypc|: pexuM gocryna: https://elib.bstu.ru/Reader/Book/8426 )

4. Cemeiikun A.1O. be3omacHOCTh MPOU3BOCTBA U IKCIUTyaTallUH CTPOUTEb-
HBIX MaTepuanoB U uzaenuid: yue0. mocobue / A.1O. Cemeiikun. — benaropoa: U3a-so
BI'TY, 2015. — 144 c. ([OnexTpoHHBI pecypc]: pexuM JoCTymna:
https://elib.bstu.ru/Reader/Book/2016042811563557400000659558 )

5. benmsera B. U. Pacuer cpenctB obecnedueHus 6e€30macHOCTH Tpyaa: ydeo.
nocobwue 11t cTyneHToB crnennanabHocTH 240304.65 / B. U. bensera; BI'TY um. B. T
yxoBa. — benropog : WM3a-eo BI'TY wum. B. I'. Iyxosa, 2011. — 88
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C. ([OneKTpoHHBII pecypcl: pEXUM JIOCTyTA:
https://elib.bstu.ru/Reader/Book/2013040917332374891100007358)

6. Eppemona O.C. OnacHbie U BpeHbIE TPOU3BOACTBEHHBIE (DAaKTOPHI U CPE-
ctBa 3auuThl padotaromux ot HUX / O.C. Eppemona. — M.: U3narenbctBo «Anbda-
[Ipecey, 2005. — 294 c. (12 3k3)

1. bensesa B. Y. IIpuib 1 TOKCHMYHBIE Ta3bl B MPOU3BOACTBE CTPOUTEIb-
HBIX MaTepuajoB: y4eO. MocoOue Al CTY/IEHTOB BY30B, OOYYAIOIIMXCS M0 HampaB-
nenuto 280700.62 - Texuocdep. 6e3omacHocts / B. U. bensiera ; BI'TY um. B. T.
[yxoBa. - benropoxa: M3a-so BI'TY um. B. I'. lllyxosa, 2012. - 207 c.

8. Kypmiomos, B. U. IlpoektupoBanue u pacder cpeAcTB obOecreueHus
6e3omnacHoctu / B. U. Kypatomos, b. 1. 3otoB. — M.: Konoc, 2005. — 216 c. (1 7k3)
Q. 3otroB, b. M. be3onacHOCTb KU3HEAECATEIPHOCTH Ha IPOU3BOJICTBE:

yueOnuk / b. . 3oros, B. 1. Kypatomos. — 2-e uzn., nep. u gon. — M. : KonocC,
2006. — 432 c. (16 5k3)

10. KymukoB O.H. be3onacHOCTh >KHU3HEACSITEIBHOCTH B CTPOUTEIHCTBE:
yueOHuk misa By3oB / O.H. Kynukos, E.W. Ponun. — M.: Axanemus, 2009. — 384 c.
(37 7x3)

11. be3omacHOCTh KU3HEACATEIHPHOCTH. be30MmacHOCTh TEXHOIOTHIECKUX TPO-
1eccoB u npousBoAcTB (Oxpana Tpynaa) : yueb. mocodue / I1. I1. Kykun [u ap.]. - 4-¢
u3., nepepad. - Mocksa: Beiciias mkona, 2007. - 336 ¢. (150 5k3)

6.4. [lepeueHb HHTEPHET pecypcoB
1.  DnexTpoHHBIH (QOHA TPABOBOM M HAYYHO-TEXHUUYECKOW HHGOpPMALMH

http://docs.cntd.ru/
2.  Hudopmannonno-npaBoBoit mopran ["apant.py http://www.garant.ru/

3.  HudopmarmoHHO-TIpaBOBOI nopTail KoHcynbTant TLJTIOC
http://www.consultant.ru/
4, MuHHCTEPCTBO Tpyaa " COLIMAJILHOM 3aIUTHI PO

http://www.rosmintrud.ru/
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https://elib.bstu.ru/Reader/Book/2013040917332374891100007358
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.
http://docs.cntd.ru/
http://www.garant.ru/
http://www.consultant.ru/
http://www.rosmintrud.ru/

7. YTBEPXKJIEHUE PABOYEHN ITPOT'PAMMBbBI

PaGouass mporpamma yTBepxkaeHa Ha 20 /20 y4eOHBIM T0J
0e3 U3MEHEHHH / C N3MEHEHUSIMH, TOTIOJIHEHUAMU

IIpoToxomn Ne 3acefaHust Kapeaphl OT « » 20 T.
3aBenyrommii kKadeapoun A. H. Jlonanos
Jupexrop uHCTUTYTA P.H. Sctpebunckuii

! HyxHO€ HOa4epKHYTH
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