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Ilepeuens Komnemenyuii U UHOUKAMOPO8 OOCHUICEHUA KOMNEMEHUUIL C YKa3aHUEM
IMaAnos hopmuposanus 6 npouecce 0C60EHUA OUCUUNTUHBL
Komnerenyis:

VYK-2.1  3HaeT MeTOABl YIpPAaBICHUS MPOEKTAMH; 3Tallbl KXU3HEHHOTO
[IMKJIa TPOEKTA.

VK-2.2  VYwmeer pa3pabaTbiBaTh M aHAJIW3UPOBATh aJbTEPHATUBHBIC
BapHAHTHI IPOEKTOB JJIsI JOCTHKEHHUSI HAMEUEHHBIX Pe3yJbTaTOB; pa3padaThiBaTh
MPOEKTHI, ONPEIEIATh 1IEJIEBbIEC ATAIlbl U OCHOBHBIE HAMpPaBIIEHUS PadoT.

VK-2.3 Bnmameer HaBbIKaMH pPa3paOOTKH TPOEKTOB B HM30paHHOMU
npogeccuoHanbHOM chepe; MeToaaMu OIEHKU 3(PPEKTUBHOCTU MPOEKTa, a TAKKE
NOTPEOHOCTH B pecypcax.

VYK-6.1 3HaeT OCHOBHBICE TPUHLUIBI  MPO(PECCHOHANBHOTO |
JUYHOCTHOTO Pa3BUTHs, MCXOAS W3 3TAllOB KapbepHOrO pocTa U TpeOOBaHMMA
pBIHKA TpyJAa; CIOCOOBI COBEPIICHCTBOBAHUS CBOCH ACSITEIPHOCTH Ha OCHOBE
CaMOOIICHKH.

VYK-6.2  VYwmeer pemarh 3a7audi COOCTBEHHOTO MPO(ECCHOHATBLHOTO U
JUYHOCTHOTO Pa3BUTHS, BKIOYas 3a7aud M3MEHEHUS KapbepHOW TPaeKTOPUU;
paccTaBisiTh IPUOPUTETHI.

VK-6.3 Bmameer cmoco0amMu ympaBlieHUS CBOEW TMO3HABATEIHLHOMN
JIESITEIbHOCTRIO U €€ COBEPIICHCTBOBAHUS HAa OCHOBE CAMOOIICHKH W MPUHIUIIOB

o0pa3oBaHUs B TCUCHUE BCCH JKU3HU.

Dmanwt popmuposanus komnemenyuu Haume
W’ (ykazamw 6ce memul us PIIJ]) Hoeanue
Jlexyuu Tparamumecruie Jlabopamoptvie Kypcosoi OUCHOUHO20
3aHAmuUA 3arsamuAa npoexkm c eocmga
(padoma) P
VK2.1-2.3, Pazoen 1, 2,3,4,5,6 | Pasoenl 23 | Pasoenl, 2 He Tpaxmuecxast
VK6.1-6.3 4 npedycmo paboma,
mpeHbl JIAOOPAMOPHAS
paboma, 0oKao,
3auem




Ilepeuenv oyenounvix cpeocme no oucyunaune (Mooyji)

Ouenounvle cpeocmea Kon-6o Min, 6annoe Max, 6an106
Ilpakmuueckue padomot 4 5 (20) 8 (32)
Hoxnao 1 6 12
Jlabopamopnasn paboma 2 5 (10) 8 (16)
3auem 1 24 40
Hmozo: 60 100




Illkana ouenueanusn

Mudposoe
BbIpa:KeHHe

BbipaxkeHue B
faJsax:

CioBecHoe
BbIpa:KeHHe

KpuTepun onieHKH HHAMKATOPOB JOCTH:KeHHS PU opMe KOHTPOJIS:

JK3aMeH / 3a4eT ¢ OIIeHKOI

3adyeT

5

87 -100

OTan4HO
(3auteHo)

OneHka «OTINYHO» BBICTABISIETCA CTYIAEHTY, €CIH TEOpPETHUYECKOE
coJiepKaHue Kypca OCBOCHO MOJHOCTHIO, 0e3 MpoOenoB; McuepIbIBalolie,
[IOCJIE0BATENPHO, YETKO M JIOTMYECKHM CTPOHHO H3JaraeT MaTepual;
CBOOOJHO CIHpaBiseTcs C 3aJadyaMH, BOIPOCAMH M APYTUMH BHAAMHU
MPUMEHEHUs 3HaHW; UCIOJb3yeT B OTBETE JOMOJHUTENBbHBIM MaTepuan
BCE MPELyCMOTPEHHBIE NMPOrpaMMOIl 3aJaHMs BBIIIOJHEHBI, KA4E€CTBO HX
BBINIOJIHEHNSI OLIGHEHO YHCIOM OaniioB, OMU3KUM K MaKCHMaJbHOMY;
aHAIM3UPYET TMONY4YEeHHBIE PEe3yNbTaThl; MPOSBISIET CAMOCTOSATEIBHOCTD
TIpY BHITIOJTHEHUH 3aJaHUH

74 - 86

Xopomuio
(3auTeHo)

OueHka «XOpOLIO» BBICTABISIETCS CTYIEHTY, €CIM TEOPETHUECKOE
collepKaHhe Kypca OCBOCHO TIOJTHOCTBIO, HEOOXOAWMBIE IMPAKTUYECKHE
KOMIIETCHIIMK B OCHOBHOM C(QOPMHPOBAHBI, BCE MPEIYyCMOTPECHHbIE
mporpaMMoii  oOy4deHHs y4yeOHbIe 3aJaHWsl BBIMOJHEHBI, KAa4eCTBO WX
BBIMIOJIHEHUS JOCTATOYHO BbICOKOE. CTYyIEHT TBEpPAO 3HAET Marepua,
rpaMOTHO M 1O CYIIECTBY M3JaraeT €ro, He JOMNyCKas CYIIECTBEHHBIX
HETOYHOCTEN B OTBETE HA BONPOC.

60 -73

Y noBnerBopu
TEIBHO
(3auTeHo)

OLeHKa  «yIOBIETBOPUTEIBHO»  BBICTABISIETCS  CTYIEHTY,  €CIId
TEOPETHUYECKOE COJIepKaHWe Kypca OCBOCHO YaCTUYHO, HO MpOOersl He
HOCSIT CYIIECTBEHHOTO XapakTepa, OOJIBIIMHCTBO IMPEAYCMOTPEHHBIX
MpOrpaMMoOii 3aJaHUI BBITIOJTHEHO, HO B HUX UMEIOTCS OIIMOKH, TIPU OTBETE
Ha MOCTABJICHHBIA BOIPOC CTYJEHT JOIMYCKAaeT HETOYHOCTH, HEJOCTATOYHO
NpaBUIbHBIE (OPMYIUPOBKH, HAONIONAIOTCS HAPYIIEHUS JIOTHYECKOH
IIOCJIEIOBATENBHOCTH B U3JI0KEHUM NPOrPaMMHOr0 MaTepuala.

Ornenka

JIOTHYCCKH

«3aYTCHO»
CTYJEHTY, €CJIH OTBETHI
TeMaM JIMCIUAILIMHBI
H3JIOKEHEI,

HC3HAYUTCIIBHBIC HCA0OYCThI

CTYyJICHTA,

OIINOKY U TIp

TaKHe
CaMOCTOATCIIBHOT'O

Kak
BBIBOJIA,

BBICTABIISIETCS
Ha BOIPOCHI TI0
IOCJIEIOBATEIIbHBI,
JIOITYCKAIOTCS

B OTBETE
OTCYTCTBHUE
peueBblie

Hwuxe 60

HeynosnerBop
UTEIIBHO
(He 3auTeHO)

OLEeHKa «HEYTOBJIETBOPUTEIBHO» BBICTABISAETCA CTYIEHTY, €CIM OH HE
3HaeT 3HAYUTEIBPHOM 4YacTHM MNPOrpaMMHOTO MaTepuana, JOIMyCKaeT
CYIIECTBEHHBIE OINMOKM, HEYBEPEHHO, C OONBIIUMH 3aTPYJHEHHUAMHU
BBHIMIOJTHSIET — TpaKTHYeckue paboThl, HEOOXOJWMBbIE  IMPAKTUYECKUE
KOMIIETCHIIMM HE CQOPMHUPOBAHbI, OOJBLUIMHCTBO NPEAyCMOTPEHHBIX
mporpaMMoil oOyueHHus] y4eOHBIX 3aJaHW{ HE BBITIOJIHEHO, KauyecTBO WX
BBITIOJTHEHHS OIIEHEHO YMCIIOM 0ayiyioB, OJIM3KMM K MUHUMAIBHOMY

Ornenka
CTYJICHTY,

«HEC

€CIIn

3a4TEHO»
CTYJEHT

HC

BBICTABJIACTCA

3HaACT

OCHOBHBIX TOHSTHU TEMBEI JWUCIUITIIINHBI,
HC OTBCYACT Ha OOIIOJHHUTCIIBHBIC H
HaBOJAIIMWEC BOIIPOCHI MPETIOJaBaTCIIA.




KpaTkasa xapaKTepucTUKa OL,eHOYHbIX cpeacTBa

Ne

HaumeHosaHue
OYEeHOYHO020
cpedcmea

Kpamkasa xapakmepucmuka oyeHo4YH0o20 cpedcmea

MpedcmasneHue
OYeHOYH020
cpedcmea e poHOe

2

3

4

NabopaTtopHan
paboTa

310 BUMA y4yebHOM pPaboTbl, LENblD KOTOPOM ABAAETCA
nsyyeHue (MccnegoBaHMe, U3MEPEHME) XapaKTepPUCTUK
nabopaTtopHoro obbekKTa.

Lenb nabopaTopHbIX 3aHATUN:
y4yebHOM  AMCUMN/INHDI;

OCBOEHME M3Yy4aemoi
npuobpereHne  HaBbIKOB
NPaKTUYECKOro npuMMeHeHus 3HaHWU yyebHoit
ONCUMNNMHDI (ancumnamn) c NCNo/Ib30BaHMEM
TEXHUYECKUX cpeacTs u (nnn) obopyaoBaHus

Tembl
NnabopaTtopHbIX
pabor,
KOHTPO/IbHblE
BONPOCHI M0 Teme
nabopatopHoit
paboTbl, BONPOCHI K
KOJINOKBUYMY

MpakTnyeckoe
3aHATME

B xope npaKTUYecknx paboT cTydeHTbl OBAafeBaloT
YMEHUAMKM NoNb30oBaThcA paboTaTb C HOPMATUBHbLIMMU
OOKYMEHTaMM M MHCTPYKTUBHbIMKU  MaTepuanamu,
CNpaBOYHUKAMMU, COCTaBAATb TEXHUYECKYIO
OOKYMEHTaLUMIO; BbINOAHATb YepTesku, cxembl, Tabaubl,
pewartb pasHOro poja 3ajayun, Aenatb BblMUCAEHMA,
onpeaensTb  XapaKTePUCTUKM  Pas3NUYHbIX  BELLECTB,
06bekToB, fABAEHUN. Llenb nNpakTUYECKUX 3aHATUN
3aK/loYaeTca B BblpaboTKe y CTyAEHTOB HaBbIKOB
NPUMEHEHUA MOJIYYEHHbIX 3HAHWIA AO/1A  pelleHus
NPaKTUYecKMX 3agady B  Npouecce  COBMECTHOM
AeATeNbHOCTU C NpenoaaBaTensaMu.

TeMbl NPaKTUYECKUX
3aHATUI;
KOHTPO/IbHbIE
BOMPOCHI 1 3a4aHNA
no Teme
NPaKTUYECKOro
3aHATUA

Joknag, coobuieHue

MpoayKT CaMOCTOATENbHOM paboTbl CTYAEHTa,
npeacrasastowmii cobon nyb6anYHOE BbICTYN/IEHME MO
NpeacTaBNeHUIO MOJIYYEHHbIX pPEe3y/bTaToB  peLleHus
onpeaeneHHoM y4yebHOo-NpaKTUYeCcKom, y4yebHo-

“ccnep0BaTeIbCkol UM HayYHOU TeMb

Tembl LOKNajos,
coobLeHnin




MuHKHCTEPCTBO HAYKU U BhICIIEro oOpazoBanus Poccuiickoit denepannu
HwxHekamMCcKkuii XUMUKO-TEXHOJIOTUYECKANA MHCTUTYT ((prmmain)
dbenepabHOTO TOCYAAPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEIHLHOTO YUPESKICHUS
BBICIIIET0 00Opa30BaHUs
«KazaHckuil HaMOHAIBHBINA UCCIIEN0BATEIbCKHUIN TEXHOJIOTMYECKUI

YHUBEPCUTET
(HXTU ®I'bOY BO «KHUTVY»)

@CleJmeem MeXaHU4ecKull

Kageopa Ilpoyeccol u annapamul Xumuueckux mexnono2uil

Hanpasnenue noarotoBku/crnenuanbHocTh: 15.04.02 Texnonocuueckue mauunsl u
obopydosanue
(k00 u Haumenosanue)
[Ipoduns/cnenuanuzanus: «Xumuyeckoe MawuHo- u anNApamocmpoeHuey
(Haumenosamue)

Cemectp: 1

Iepeuens Bonpocos k 3aueTy 1o auctvimHe b1.B.J1B.02.01 TpeOoBaHus NpOMBIITIEHHON
0E30MaCHOCTY IPY MPOEKTUPOBAHNY HA OMACHBIX MPOU3BOZICTBEHHBIX OOBEKTaX

1. Craguun npoektupoBanus. Pa3paboTka TexHuueckoro 3amanus. CocraB
pa3aenoB MPOEKTHOW MOKyMeHTanuu. TpeboBaHMS K COJAEP)KAaHUIO pa3fesioB
MIPOEKTHOM TOKyMEHTAIINH.

2. O6bmue TpeOoBaHUS OE30MACHOCTH TPU MPOCKTUPOBAHUM TPEATPHUATHH,

TEXHOJOTHI 1 000pyA0BaHUS

AcnupanMoHHbIe CUCTEMBI, YKpPBITHS. | epmeTu3aius o0opynoBaHusl.

OO0meoOMeHHass BEHTUJISIUSA, TPUHIUIBEL pacuéra. Kiaccudukanus MecTHBIX

0TCOCOB. MeCTHbIE OTCOCHI OTKPBHITOTO THIIA.

Bunpl, TUIIBI U cXE€MbI BEHTUIISILUMHU. PacTET 1 BHIOOP MECTHBIX OTCOCOB.

[TpoexkTrpoBaHHue CUCTEMBI BEHTHIIALINY LIE€Xa.

CucremMbl KOHAUIIMOHUPOBAHUS BO3IyXa

Cucrembl mbUIeynaBiauBaHus. OCHOBHBIE MEXAHM3Mbl OCAKICHUS YaCTHIIL:

TPaBUTAIMOHHOE W WHEPUHUOHHOE ocaxaeHue. OcaxaeHue Mo IeHCTBHEM

HEHTPOOEIKHOM CHIIBI. DIEKTPUUECKOE OCAKICHUE.

9. OcHOBHBIE  METOIBI  YJAaBIMBAHWS  TBUICH:  CyxXHe  MEXaHHUYECKHE
OBUICYJTOBUTENN; «MOKpash» OYHCTKa Ta30B; (UIBTPOBAHUE; OUYHUCTKA B
DIIEKTpUYECKOM Tonie. Ammapatypa u paboume mapaMmeTpsl mpolecca
yJIaBJIMBAHUS MIbLUIECH.

10.TenooOMeH H3IydyeHUEM B MPOM3BOACTBEHHOU cpene. PacTér obmydyéHHOCTH
pabouero.

11.Tenmownzonsius nmoBepxHocTei. Pactér dhyrepoBku neyun.

12.PacTéT u BBIOOD TEIUIO3alUTHBIX SKPAaHOB. BUIBI SKpaHOB.

13.Bo3ayuiHoe gymmpoBaHue, BogopacnbiieHue. Bunel u pactér 3asec.

14.Be160p cpencts Temno3aumtsl. O00pyA0BaHNE MECT OTABIXA.

15.TexHu4eCKHe CPEeACTBA 3AIIUTHI.

16.TexHuueckue cpeAcTBa 0OecreueHust JIeKTPoOe30MacHOCTH.
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17.CriocoObl TTOBBIIIEHUS 3JIEKTPOOE30MaCHOCTH B DJIEKTPOYCTAHOBKAX: 3aIUTHOE
3a3eMIIeHuE, 3aHyJICHHUE, 3alllIUTHOE OTKJIIOUYEHUE, IPYTUE CPEACTBA 3aIUTHI.

18.OrpamurensHbie W TPEAYNPEAUTEIbHBIE CPEICTBA, OJOKUPOBOYHBIE W
CUTHAJIM3UPYIONINE YCTPONUCTBA, CUCTEMBI TUCTAHIIMOHHOTO YIIPABIICHUS.

19.Knaccudukarus cpeacts 3ammTbl oT ImymMa. OmnpeaeneHue OKHUIAeMbIX
YPOBHEH 3BYKOBOTO JaBJICHUS U TPeOyeMOTo CHIDKCHHS IIIyMa.

20.CpenctBa 3ByKomzoisaiuu. CpeacTBa 3BYKOIOTJIOMICHHUS. AKYCTHYECKHE
pacuérsl. ['mymurenu uryma.

21.0OmpeneneHne pa3MepoB 30HBI BHOpAIMOHHOW omacHOCTH. Kiaccudukarus
METOJIOB M CPEJICTB 3aIIUTHI OT BUOPAIIHH.

22.BuOpon30simust CTAIIMOHAPHOTO TEXHOJIOTHYECKOTO 00opyIOBaHUsI.
Bubpouzosnsmus pabounx Mecr.

OreHka 3a OTBET Ha BOMPOCHI 3aueTa, MPOBOJUMBIN B (hOpMe YCTHOTO OIpoca
3HAHUW CTYJIEHTOB, OCYIIECTBISIETCS B COOTBETCTBUU C OaUIbHO-PEUTHHIOBOM
CHUCTEeMON W TpeamnojiaraeT MakcUMalbHBIM Oamn 3a otBeT — 40. OuenuBanue
OTBETa CTYAEHTA MPOU3BOJIUTCSA IO CIECAYIOUIEH 1IKane 0amioB

Kpurepuii ouenkn bana

JleMOHCTpUpyeT TOJIHOE IIOHMMAaHUE [OCTaBIEHHOIO Bompoca. Jlaer mnoaHbIA
pa3BepHYTHII OTBET HAa OCHOBHOW Bompoc. JlaeT normdecku OOOCHOBaHHBIM U
MIPaBUJIBHBIN OTBET HA JOMOJHUTEIbHBIN BOIPOC.

OueHka «3a4YTeHO» BBICTABISIETCS  CTYAEHTY, €CIM OH  HMCUEpIbIBAIOIE,
IIOCJIEIOBATEIbHO, YETKO M JIOTMYECKHM CTPOMHO M3JaraeT Marepuai, yMeeT TECHO
YBS3bIBATh TEOPUIO C MPAKTUKOM, MCIIOJIB3YET B OTBETE MaTepual PEKOMEHIAYEMOU
JUTEPaTyphl,  MPAaBWIHHO  OOOCHOBBIBAET  TMPHUHATOE  PEIICHHE,  BIAJCET
Pa3HOCTOPOHHMMU HAaBBIKAMH U IIPUEMAMHU BBITIOJIHEHUS IPAKTUYECKUX 3a]1a4.

3HaeT: METO/BI pacueTa U NMPOEKTUPOBAHUSA CHCTEM oOecrieueHusi 0e30MacHOCTH OT
OMACHBIX W BPEIHBIX MPOM3BOACTBEHHBIX (DaKTOPOB; OOIIME MPUHIUIBI PACYETOB U
MPOEKTUPOBAHUSA CHUCTEM 3alIUThl OT OMACHBIX W BPEAHBIX IPOU3BOJCTBEHHBIX
(bakTOpOB; MPUHITUIIBI Pa3pa0OTKH PEKOMEHIAINI MO0 CUCTEMaM 3alllUThl OT OMACHBIX
Y BPEIHBIX TPOU3BOICTBEHHBIX (DAKTOPOB.

Mosker: BBIOMpaTh, pPACCUMTHIBATE M  MPOEKTHPOBATh CPENCTBA  3alIHTHI;
dbopMHupoBaTh JaHHBIE HEOOXOAMMBIC JJII PACUETOB CPEACTB 3AIIUTHI OT OMACHBIX U
BPEIHBIX MPOU3BOJICTBEHHBIX (DAKTOPOB; pa3padaThiBaTh PEKOMEH AU IO CUCTEMaM
3aIATHI OT OMACHBIX U BPEIHBIX MTPOU3BOACTBEHHBIX (DAKTOPOB.

CnocobeH: BIageTh METOJUMKAMHU pacdeTra M MPOEKTUPOBAHUS CPEJCTB 3aUIUTHI OT
OTMAaCHBIX W BPEIHBIX MPOU3BOJICTBEHHBIX (DaKTOPOB; HAaBBIKAMHU pacueTra u
MPOEKTUPOBAHUS CPEICTB 3allUTHl OT OIACHBIX M BPEIHBIX ITPOU3BOJCTBEHHBIX
(GakTOpOB; HABBIKAMH Pa3pabOTKH PEKOMEHIAINI MO0 CHUCTeMaM 3allUThl OT OMACHBIX
Y BPEJIHBIX TPOU3BOJICTBEHHBIX (DAKTOPOB.

36-40

JlaeT AOCTaTOYHO MOJHBIA OTBET, ¢ HAPYIICHHEM IOCICI0BATEIBHOCTH HU3JI0KCHUS.
OtBevaeT Ha JIOTOTHUTENIBEHBINA BOMPOC, HO 000CHOBATh HE MOJKET.

OuneHKa «3a4YTEHO» BBICTABIISACTCS CTYICHTY, €CIM OH IO CYIIECTBY H3JIaraet
Marepuall, TMPaBWIBHO MPHUMEHSET TEOPETUYECKUE TMOJOKEHHUS TMpPH pPEHICHHH
NPAaKTHYECKUX BOIPOCOB.

3HaeT: MeTO/bI pacyera U MPOEKTUPOBAHMS cucTeM obecrieueHust 6e3omacHoctu ot | 30-35
OTIACHBIX M BPEAHBIX MPOW3BOJCTBEHHBIX (DAKTOPOB; OOIIME MPUHIMIIBI PAacYETOB U
MPOCKTUPOBAHUA CHCTCM 3alllUTbl OT OIACHBIX W BPCAHBIX MNPOU3BOJACTBCHHBIX
(bakTopoB.

Mo:ker: BBIOMpaTh, pPACCUMTBHIBATH W  IMPOEKTUPOBATH CPEACTBA  3AIUTHI;
dopMupoBaTh JaHHBIE HEOOXOAMMBIE JJISl PACUCTOB CPEACTB 3AINMTHI OT OMACHBIX U




BPEIHBIX MPOU3BOICTBEHHBIX (DAKTOPOB; pa3pabaThiBaTh PEKOMEHALMHU [0 CHCTEMaM
3aIIUTHI OT OMACHBIX M BPEIHBIX MPOU3BOJICTBEHHBIX (PaKTOPOB.

Cnoco0eH: BiaJieTh METOAMKAMHU pacueTa U MPOEKTHPOBAHUS CPEICTB 3allUTHI OT
OTTACHBIX U BPEIHBIX TPOU3BOJCTBEHHBIX (PAKTOPOB.

JlaeT HemoJIHBIA OTBET Ha OCHOBHOHM Bompoc. He maeT oTBeTra Ha ONMOIHUTEIbHBIN
BOIIPOC.

OueHka «3a4TEeHO» BBICTABIIACTCS CTYACHTY, €CIM OH HMMEET 3HAHUSI TOJBKO
OCHOBHOTO Marepuaia, HO HE YCBOWJI €ro JeTajei, JJOIMyCKaeT HETOYHOCTH,
HEIOCTATOYHO MPaBUIILHBIE (hopMyITUPOBKH, HapyIIeHUs JIOTHYECKON
MOCJIEIOBATEILHOCTH B U3JI0KEHUH MPOrPaMMHOI0 MaTepurara.

3HaeT: METOABI pacueTa M MPOCKTUPOBAHUS CHUCTEM oOecredeHus: Oe3omacHocTH oT | 24-29
OTTACHBIX U BPEIHBIX MTPOU3BOJCTBEHHBIX (PAKTOPOB.

Mosker: BbIOMpaTh, pacCUMTHIBATh CpEACTBA 3alIUTH; (OPMUPOBATH JaHHbBIC
HEOOXOMUMBIC JUISI PAcdYeTOB CpPEICTB 3alUTBl OT OMNACHbIX W  BPEIHBIX
IIPOU3BOJICTBEHHBIX (PAKTOPOB.

Cnoco0eH: BIaJieTh METOJMKAMH PacyeTa CPEACTB 3alIUTHI OT OIMACHBIX W BPETHBIX
MIPOU3BOJICTBEHHBIX (PAKTOPOB.

Her otBera.

OuneHka «He 3a4TEHO» BBICTABJISETCS CTYACHTY, KOTOPHI HE 3HACT 3HAUUTEIbHOU

4aCTH MPOTPAMMHOT0 MaTepuaia, JOMyCKaeT CyIECTBEHHBIC OMMOKK, HEYBEPEHHO, C 0

OOIBIINMU 3aTPYAHCHUSAMU OTBCHYACT Ha  BOIIPOCHI. Kax IIpaBujio, OICHKa
«HE3AYTCHO» CTABUTCA CTYACHTAM, KOTOPBLIC HC MOTYT IIPOAOJDKUTH 06y‘~I€HI/IC oe3
JOTIOJIHUTEIILHBIX 3aHATHUM I10 COOTBGTCTBYIOHleﬁ JUCHUITIINHC.

CymMapHbIil pPEWTHHI CTyAe€HTa B Oamjiax 3a CEMECTp CKJIaJbIBaeTCsi U3 OLEHKU €ro
JEATEIIBHOCTH B TEUEHUE CEMECTPA U OLIEHKH, MOIYYeHHON Ha dK3aMeHe, B cooTHomeHuu 60:40.
MakcumanbHbI 0aiil, KOTOPBIM MOXKET HaOpaTh CTYAEHT 3a OJIMH CEMECTP B XOJl€ M3y4eHUs
JUCLUIUIMHBL B 11esioM, paBeH 100. B cooTBeTcTBUUM C MOJIOKEHHEM O OaIbHO-PEHTHHIOBOM
cucreme (bPC) x nabpannoii 3a cemectp cymme 6amioB (ot 36 g0 60) gobapisercs Mpu caaye

3ayera otT 24 1o 40 6ayuIoB.




Cemectp: 1

10 ANCHUIIIINHC

MuHHCTEpPCTBO HAyKU U BhICIIEro oOpazoBanus Poccuiickoit denepanmu
HuxHekaMCKui XUMUKO-TEXHOJIOTUYECKUNA MHCTUTYT ((prsinan)
benepanbHOro rocyAapCTBEHHOTO OI0/IKETHOTO 00Pa30BaATENBLHOTO YUPEXKICHUS

BBICHICTO O6paBOBaHI/I}I

«Kazanckuit HaHHOHaHLHLIﬁ PICCJIGI[OBaTeJIBCKI/Iﬁ TEXHOJIOTUYECKUMN YHUBCPCUTCT»

Daxkynremem

(HXTU ®I'BOY BO «KHUTVY»)

MeXAHUYEeCKUU

Kageopa llpoyeccwr u annapamol xumuyeckux mexHoao2ul

Hanpapnenue noaroToBku/crieMaibHOCTh: 15.04.02 Texnonoeuueckue mauwiuibl U 000pyoosanue

(K00 u HauUMeHOB8aHUEe)
[Tpoduns/cneruanuzanus: «Xumuueckoe mawiuno- u annapamocmpoeHuey
(Haumenosanue)

KommuiekT 3aianuii ISt IPAKTHYECKUX PadoT

51.B.1B.02.01 TpeboBaHWA NpOMbILLAEHHON 6€30MacHOCTU NPU NPOEKTUPOBAHUM HA ONACHbIX

NPOM3BOACTBEHHbIX 06 BbEKTAX

Llens mpoBeneHUs MPAKTHUECKUX 3aHATUH — (GOpMHpOBaHHME y OOydaeMbIX MPAKTUYECKUX HABBIKOB B 0OJACTH CPENCTB
obecrnieyeHust 6€30MaCHOCTH TPy/a.

Ne dopmupyemble
Yacbl Tema NpaKTUYecKoro 3aHATUA KpaTtKoe coaepikaHue
/n KoMneTeHLuum
1 O6wme nNpuHUMNBLI  NOCTpoeHuAa | Pacuem nponyckHoli cnocobHocmu rnipedoxpaHumensHsoix | YK 2.1-YK2.3, YK6.1-YK6.3
cuctem 3awuTtbl. Mogenu cuctem | KaanaHos. Pacuem u npoeKkmuposaHue ornop
4 3alMThI. Obuiue BOMPOCbI | epy30M100beMHbIX KpaHos. Paspabomka pexkomeHoauyuli ro
NPOEKTUPOBAHUS CUCTEM 3alLUUTbI | cCUCMeMaM 3auwUumesl om MexaHu4YecKux sosoelicmeauli.
OT MexaHN4ecKoro obopyaoBaHus.
2 4 O6uiMe npuHUMNLI  3alWKUTbl  OT | Pacuem Heobxodumozo Koauyecmea neHozeHepamopos u | YK 2.1-YK2.3, YK6.1-YK6.3




noxapa MeToaunKa | ux nponyckHol criocobHocmu.
NPOEKTUPOBaAHUA CUCTEM MOXKapHOU | Pacuem Heobxodumozo obvema 2a308bix modyneli. [odbop
CUTHAN3aLUK oO2HemMywauw,e20 geujecmea.
3 Obwme npuHUMNBLI  3awmTbl  OT | [Todbop wymou3onupyrouwux 3KpaHos. Pacuem | YK 2.1-YK2.3, YK6.1-YK6.3
5 NPOW3BOACTBEHHOTO LWYMA s(hhekmusHOCMU WYMOU30AUPYOWUX 3KpaHos. Pacyem u
npoekmuposaHuUe cucmem wymoompaxeHus. Paspabomka
peKkomeHOayul No cucmemam 3auyumel om wyma.
4 O6bwmne noaxogbl K 6opbbe c | Pacuem u npoekmuposaHue cucmem eubpousonsayuu. | YK 2.1-YK2.3, YK6.1-YK6.3
BMbpaunen. Pacuem u npoekmuposaHue cucmem
5 subpodemnguposaHus.
Paspabomka pexkomeHOayuli 1o cucmemam 3auiumesl om
subpauuu.
18

Kpurepum ouenku:
[Ipy m3yyeHUM AUCHUIUIMHBI MPEIYyCMATPUBAETCS BBINOJHEHUE 4 MpaKTUYECKUX padoT, 32 BBIMOJHEHUE U 3AIIUTY KOTOPBIX
CTYZACHT MOXET MOJIy9UTh MAaKCUMAaJIbHOE KOJMUECTBO 0aioB — 8 (3a BBIMOJHEHUE KA IO MPAKTUIECKON pabOThI).

Kpurepuii oueHku bana
JIeMOHCTpUpYET MNOJIHOEC NOHUMAHWE MOCTABJICHHOM 3amadu. Jlaer jmornuecku
O00OCHOBaHHBIM, TOJHBIM W TPaBUIbHBIM OTBET. OTCYTCTBHE OIIMOOYHBIX 8
BBIBO/IOB.
JlaeT [OCTATOYHO TMOJHBIM OTBET, C HApPYIIEHHUEM MOCIEA0BATEIbHOCTH 7
n3N0KeHus. FimMerorcs TpyJTHOCTH B 00OCHOBAaHHOCTH CBOETO OTBETA.
JlaeT HenosHbIM 0TBET (B 001IMX yepTax). HeT BEIBOJOB 1O BHINOJHEHHOM padoTe. 3)
Her orBera. TpyaHOCTH P BBITIOJTHEHUM. 0

PacueTtnl MMPOU3BOIAATCA 11O MECTOAUYCCKUM YKA3aHUAM:




1. apaitmmna, 3.I". be30macHOCTh KU3HEAEATEILHOCTH: METOIMYECKUE YKa3aHusl sl pakTudeckux pador / O.I. Tapaiimmuna, I'.P. I1aTpakoBa. —
Humxnexamck: HXTHU ®I'BOY BITIO «kKHUTVY», 2016. — 30 c.

2. INatpakoBa, I'.P. Oxpana tpyzna: yue6Hoe nocobue ais cryneatoB CIIO/ I'.P. Ilarpakosa.-Hmwknexkamck: HXTU ®I'BOY BIIO «KHUTY», 2015. -
90 c.

3. Imutpuena, O.C. DnexkTpoMarauTHas 0€30mMacHOCTh pabodero mecta: merod. ykazanus/ O.C. JImutpuena, A.B. [Imutpues, D.I'. TapaiimuHa.-
Himxnexamck: HXTH, 2015.- 20 c.

4. Imutpuesa, O.C. Anmapatsl B TeriosHepreruke:yued. nocodue/ O.C. Imutpuesa, A.B. [Imutpues.-Hmxuekamck: HXTHN,2016.-82 c.

5. IlarpakoBa, I'.P. IlpombinuieHHass 5KoiOrusi OOBEKTOB SHEPreTUKM M NPOMBIILIEHHAas Oe3omacHocTh: y4yeOHoe mnocobue/T".P.
[Tarpakosa.- Hwxuexamck: HXTU ®I'BOY BO "KHUTVY", 2017. -98 c.

6. [laTpakosa, ['.P. Oxomorust Texanocdepsr:yuebnoe nocodue mis BY3os/I'.P. [latpakoBa, M.A. Py3anoBa.-Hmwxnekamck:HXTHU,2016.-
117 c.

7. MonHue3ammra: MeToIMYeCKue yKa3aHus AJs npakTuueckux pabot/coct.: D.I'. INapaiimmna.-Huxuaexkamck: HXTH, 2013.- 40 c.

MuHucTepcTBO HAYKH U BhICIIEro oOpa3oBanus Poccuiickoit @enepanuu
HuxHekaMCKU XUMHUKO-TEXHOJIOTMYECKUM UHCTUTYT ((priran)
dbenepaabHOrO rocy1IapCTBEHHOTO O0JIPKETHOTO 00Pa30BaTEIbHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs

«Ka3zaHCKnI HaIMOHAIBHBIN UCCIIEA0BATEIbCKUN TEXHOJIOTHYECKUN YHUBEPCUTET
(HXTU ®I'bOY BO «kKHUTVY»)

Daxynvmem Mexanuyeckuu
Kageopa llpoyeccwi u annapamvl Xumuyeckux mexHoao2uil

Hamnpasnenue noarotoBku/crenuanbHOCTh: 15.04.02 Texnonocuueckue mawunsl u 000pyoosanue
(k00 u HaumeHnosaHue)
[Tpoduns/cnenmanuzanus: «Xumuyeckoe MawuHo- u aNNAPAMOCmMpoeHue)
(Haumenosanue)

Cemectp: 1



KommiiekT 3apanuii 1Jist J1a0opaTopHbIX padoT
10 JUCIUIUINHE 51.B./1B.02.01 TpeboBaHWA NPOMbILLIEHHON 6€30NacHOCTU NPU NPOEKTUPOBAHUM HA ONACHbIX
NPOU3BOACTBEHHbIX 0O bEKTaX

Ne dopmupyemble
Yacobl Tema npaKTUYECKOro 3aHATUA KpaTtkoe coaepxaHue
/n KomneTeHuuun
1 O6wme npmHUMNbI 3aWwmTbl oT IMI. | Pacuem u npoekmuposaHue cucmem 3awyumel om 3MI. | YK 2.1-YK2.3, YK6.1-YK6.3
4 Pazpabomka pekomeHOayuli o cucmemam 3auumel om
M.
2 O6uwme NpuHLUMUNDBI 3aWMTbI OT NbiAK | Pacuem U npoekmuposaHue  cucmem  mecmHozo | YK 2.1-YK2.3, YK6.1-YK6.3
5 N XMMMUYECKMX BELLLECTB noinezaszoydaneHusd. Pa3spabomka  pekomeHOauuli  no
cucmemam 3awUmel Oom [pPouU3B0OCMBeHHOU nbiau U
XUMUYeCKux geujecms.
9

Kpurepuu ouenku:
[Ipu m3yd4eHUN MUCHUILIMHBI TPEIyCMATPUBAETCS BBITIOJIHEHUE 2 J1a00paTOPHBIX PaboT, 3a BHIMIOJIHEHHUE U 3AIIUTYy KOTOPBIX
CTYJIEHT MOET MOJIYYUTh MAaKCUMAIbHOE KOJMYECTBO 0a/UIOB — 8 (32 BBIMOTHEHHUE KAXKIO0U MPAKTUYECKON PabOThI).

Kpurepuii ouenku bauan

JleMOHCTpUpYyeT MOJIHOE€ TMOHMMaHUE IOCTaBJICHHOW 3amauyu. JlaeT joruuecku

00OCHOBaHHBIM, MOJHBIM W TpaBUJIbHBIM OTBET. OTCYTCTBHE OIIMOOYHBIX 8
BBIBOJIOB.

JlaeT 1OCTATOYHO TIOJHBIA OTBET, C HApPYLIEHUEM IIOCIEAOBATEIBbHOCTH 7
u3n0keHus. MimeroTcst TpyITHOCTH B 000CHOBAHHOCTH CBOET'O OTBETA.

JlaeT HenomHbIM O0TBET (B 00mMX yepTax). HeT BEIBOJOB 1O BEIOJHEHHOM padoTe. 3)
Her orBera. TpyaHOCTH P BBITIOJTHEHUM. 0

Pacuetn! IMPONU3BOAATCA 11O MCTOJUYCCKHUM YKAa3aHUSAM:




1. ImutpueBa, O.C. DnekTpomarautHas 6e3omacHOCTh pabouero mecta: meroa. ykazanus/ O.C. [ImutpueBa, A.B. [Imutpues, D.I'. TapaiimuHa.-
Hmxnexamck: HXTH, 2015.- 20 c.

2. Imutpuena, O.C. Anmnapatsl B TerosHepreruke:yued. nocodue/ O.C. [Imutpuena, A.B. [Imutpues.-Hmxuekamck: HXTH,2016.-82 c.

3. IlatpakoBa, I'.P. IlpomsinsieHHass 3KOJOTHS OOBEKTOB OSHEPreTHKHM M TPOMBINUICHHas Oe30macHOCTh: ydebHoe mocobue/l.P.
[Tarpakosa.- Hmwxuekamck: HXTU ®I'BOY BO "KHUTY", 2017. -98 c.

4. Ilatpakosa, I'.P. Dxonorust Texnocgepsl:yueonoe nocodue mist BY3os/I'.P. IlatpakoBa, M.A. Py3anoBa.-Hmwxunekamck: HXTN,2016.-
117 c.

5. Pacuer u mpoekTupoBaHue CpeacTB obecreueHus 0€30MacHOCTH: yyebHoe nocobue / B.A. Bopuies. — Tam6oB: Mag-8o ®rEOY BMO «TITY», 2013. - 96 c.

MuHucTepcTBO HAYKH U BhICIIEro oopazoBanus Poccuiickoit deneparuu
HuxHekaMCKUi XMMUKO-TEXHOJIOTUYECKUNA HHCTUTYT ((prsinan)
dbenepaabHOTrO rocy/1IapCTBEHHOTO OI0JIPKETHOTO 00pPa30BaTEIbHOTO YUPEKICHUS
BBICIIEr0 00Opa3oBaHuUs

«Ka3aHCkuil HallMOHAIBHBIA UCCIEA0BATEIBCKUN TEXHOJOTUYECKUN YHUBEPCUTET
(HXTHU ®I'bOY BO «KHUTVY»)

Dakynvmem MexaHu4yeckuu
Kageopa_ Ilpoueccovl u annapamul XumMuyecKux mexHonao2ui

HanpaBnenue noarotoBku/crnenuanbHoCTh: 15.04.02 Texnonocuueckue mawiunsl u 000pyo0osanue
(k00 u HaumeHnosanue)

[Tpoduns/cneruanuzanus: «Xumuueckoe mawiuno- u annapamocmpoeHuey
(Haumenosanue)

Cemectp: 1

TeMBbI JOKJIA10B
0o JUCIHMIIJIMHE 51.B./1B.02.01 TpeboBaHWA NPOMbILLAEHHOM 6€30NacHOCTM NPU NPOEKTUPOBAHUM Ha ONaCHbIX

NMPON3BOACTBEHHDbIX 06'be KTaX
(HanMeHOBaHME AMCLUILIMHEI)




1. Pa3zpabotka TexHuyeckoro 3amanus. CocTaB pa3/esioB MPOEKTHOM JAOKyYMEHTaludh. TpeOoBaHHUS K COJEPKAHHIO
pa3aesioB MPOEKTHOW TOKYMEHTAIUH.

2. O6mue TpeboBaHMs 0€30MaCHOCTH MPHU MPOSKTUPOBAHUH MPEANPUATHN, TEXHOJIOTUH U 000Dy IOBAHWS.

3. l'epmeruzanus o60pya0BaHuUS.

4. O6meoOMeHHass BEHTWISAIMSA, TPUHITMIBI pacuéra. Kimaccudukarms MECTHBIX OTCOCOB. MECTHBIE OTCOCHI OTKPBITOTO
THIIA.

5. CucTemMbl KOHTUITMOHUPOBAHHMSI BO3AYyXa.

6. Cuctemsl buteynaBIuBaHusa. OCHOBHBIE MEXaHU3MbI OCAKICHUS YaCTHI: TPABUTAIIMOHHOE ¥ HHEPIIMOHHOE OCAXICHHE.
7. OcaxxaeHue 1o 1eUCTBUEM LIECHTPOOEKHON CUITbI. DJIEKTPUUECKOE OCAKIICHHUE.

8. TermooOMeH M3IydeHUEM B POU3BOICTBEHHOM Cpeie.

9. Tenou30JISALIUS TOBEPXHOCTEH.

10. PacT€T u BHIOOp TEIIIO3AIIUTHBIX SKPAHOB.

11. TexHu4yeckue cpecTBa 3alTUTHI.

12. Texuudeckue cpencTBa o0ecnedeHus AEKTPOOE30MacCHOCTH.

13. CriocoObl MOBBIIIEHUST 3JIEKTPOOE30MIaCHOCTH B AJIEKTPOYCTAHOBKAX: 3AIMTHOE 3a3eMJICHHUE, 3aHYJICHHE, 3alllUTHOE
OTKJIFOYCHHE, IPYTUE CPE/ICTBA 3AIIUTHI.

14. OrpaguTenbHble W TMPEAYNPEAUTENbHBIE CPEJCTBA, OJIOKMPOBOYHBICE M CUTHAIM3UPYIOIIME YCTPOMCTBA, CHCTEMBI
JTUCTAHITMOHHOTO YITPaBJICHUS.

Kputepun OueHKH: BBICTYIUICHHE CTYACHTA C JOKIAJOM IMPEANOJaracT 3HAYUTEIHHYIO CaMOCTOSTENbHYIO paboTy
ctyaeHTa. Jlokman JOMKeH BBIIONMHATH psAl TpeOOBaHMIA: €ro CoAep)KaHWe COOTBETCTBOBATH 3asBICHHON TeMe, Lenu
COOTBETCTBOBATH 3ajjayaM; JIOTHYHOCTh M TOCIIEIOBATEIBHOCTh U3JIOKEHHUsI MaTepualia; ClloCOOHOCTh K paboTe ¢ JIuTepaTypHBIMU
UCTOYHMKaMH, VMIHTepHeT-pecypcamMu, CIpPaBOYHOW M SHIMKIONEINYECKOM JIMTepaTypor; 0ObeM HCCIEIOBAaHHOM JIUTEpaTypbl U
JPYTUX UCTOYHUKOB WHGOPMAITIH;, CIOCOOHOCTh K aHATIM3Y W 0000IIeHNI0 HHGOPMAITMOHHOTO MaTepraia, CTeNeHb MOJIHOTHI 0030pa
COCTOSIHHSI BONpOCAa; OOOCHOBAHHOCTH BBHIBOJIOB. B 0ayuibHO-pEHTHMHIOBOM cHCTeME BBICTYIUICHHE C JOKJIAaJO0M OTHOCHTCA K
JIOTIOTHUTENBHBIM BugaM padoT. lllkana quddepenniupoBana mo psay kputepueB. OOMIHI pe3ynbTaT CKIAIBIBAETCS KaK CymMMa
OaJIJIOB TIO MPEACTABICHHBIM KpUTEPUsIM. MakcuMallbHBIN OaJlT 32 BRICTYIUICHHE C JOKIaa0M — 12 6asioB.



Kpurepuii oneHkun MaxkcuMajabHbIi | MuHMMAJILHBIH
0asL 0asL
AKTYaJIbHOCTb TEMBI 2 1
ITostHOE packpbiTHE TPOOIEMBI 2 1
Hannuue coOCTBEHHON TOYKU 3pEHUS 2 1
Hannuwue npesentanuu 2 1
Hannuwme 0TBETOB Ha BONIPOCHI ay AUTOPHUH 2 1
JIOrMYHOCTB U MOCIIEN0BATEIBHOCTD U3JI0KEHUS 2 1
Hmoezo 12 6

MuHucTepcTBO HAYKH U BhICIIEro 0Opa3oBaHus Poccuiickoit @enepanuu
HuxHexkaMCKU XUMHUKO-TEXHOJIOTMYECKU UHCTUTYT ((priran)
dbenepaabHOTO roCyIapCTBEHHOTO OIOJIKETHOTO 00Pa30BaTEIbHOTO YUPEKIACHUS
BBICIIIEr0 0Opa30BaHUs
«Ka3zaHcKuil HaMOHAJIBHBIN UCCIIEI0OBATEIbCKUNA TEXHOJIOTUYECKUN YHUBEPCUTETY

(HXTU ®I'bOY BO «KKHUTVY»)

Daxynvmem Mexanuyeckuu
Kagpeopa llpoyeccwl u annapamvl Xumuyeckux mexHoao2uil

HanpaBnenue noarotoBku/crneuuanbHoCcTh: 15.04.02 Texnonocuueckue mawiunsl u 000pyoosanue
(K00 u HauMeHOB8aHue)

[Ipoduns/cnenuanuzanus: «Xumuueckoe Mawiuno- u annapamocmpoeHuey
(Haumenosanue)

Cemectp: 1

KonTposmpyemasi camocrositeJibHast padora




0 JIUCIUILINHE 51.B.1B.02.01 TpeboBaHusa Npombll/IeHHOW 6e30MacHOCTU MPU MPOEKTUPOBAHUM Ha OMaCHbIX

npon3BoOACTBEHHbLIX O6'be KTaXx
(HauMeHOBaHME TUCIUTUINHEL)

B HacTosiiee Bpemsi IIMPOKO HCHOJIB3YIOTCS TpexX(aszHble TPEXMPOBOJHBIE CETU C HU30JIMPOBAHHOW HEUTpaAJIbI0 H
Tpex(asHble YEThIPEXITPOBOJIHBIE CETU C TIYX03a3€MJICHHOW HEUTPasiblo, B KOTOPHIX OCHOBHOM 3aIIMTON OT 3JIEKTPOTPABM MpHU
HapyILIEHUHU U30JSUHU CIIY’)KaT COOTBETCTBEHHO 3a3€MJICHUE U 3aHYJICHHE.

Jnst 5pdeKTUBHOM 3aIIUTHI OT MOPAKEHUS HIEKTPUUECKUM TOKOM YCTPOWCTBA 3a3€MJICHHS U 3aHYJICHUS JTOJKHBI UMETh
MaJible COPOTUBIIEHUS PACTEKAHUIO TOKA B 3€MJIE.

B nocnennee Bpems B KauecTBE 3a3€MIISIOIIMX YCTPOMCTB CTaJIHM MCIHOJIB30BaTh (PYHIAMEHTBI MPOMBIILUIEHHBIX 3[aHUH,
YTO MO3BOJSIET CHU3UTh CTOMMOCTb M MOBBICUTH HMX JOJITOBEYHOCTh. B 3TOM cilydae CONpPOTUBIEHUE DPACTEKAHUIO TOKa
3a3eMJISFOLLETO YCTPOMCTBA ONpeesieTcs Mo popMyIie:

R(I) =0:5(ﬁ3 /\/S_)a

rae i, —YIEeNbHOE 3IEKTPUUECKOE COMPOTUBIIEHHE IPyHTa, OM*M;
S— uIomaak, OrpaHuYEHHAs TIEPUMETPOM 3/1aHKs, M? (BBIYUCIIAIOT KaK IPOU3BEICHHE IIMHbI HA IIUPUHY 3/1aHNs).

=i (1274 oy (12,7805 ) )

rae  fiy, i — yAEIbHBIE JJICKTPUYCCKHUE COIMPOTHBIICHHS COOTBETCTBEHHO BEPXHETO W HIDKHETO cjos 3emiud, OM * cM
(3a7aroTcs 1o BapuaHTy);
o, p — Oe3pa3zmepHbie KOIPDUIIMEHTHI, 3aBUCSIINE OT COOTHOIIECHUS YACJIBHBIX JICKTPUUYECKUX COMPOTHUBJICHUN CIIOEB
3eMJIM; TIpH fig>fip a = 3,6, B =0,1; npu iy<fi, a=1,1 102, p=10,3 + 107
hi— MOIIIHOCTH (TOJIIIMHA) BEPXHETO CIIOST 3eMJIH, M (3a1a€TCsI [0 BAPHAHTY ).
OnpenenuB CONMPOTHUBIICEHUE PACTEKAHUIO TOKa JKEJIEe300€TOHHOTO (yH/IaMEHTa, HEOOXOJAMMO CPaBHUTH MOJTYYCHHOE
3HAYEHUE C JOIMMYCTUMBIMU 3HAYEHUSIMU CONTPOTUBIICHUS 3a3eMJISIOIIETO YCTporcTBa (Tadm. 1).



1. ConpoTuBJieHHE 323eMJISIIOIIUX YCTPOICTB 3JIEKTPOYCTAHOBOK, OM, He 0oJiee

B cetsx ¢ 3a3eMJIIEHHOW HEUTPAJIbIO

B ceTsx ¢ n30J1MpOBaHHON HEUTPAIBIO

Hanpsixenue Tpexdasznoro|Hanpsokenue  ogHo¢a3HOr0  MCTOYHMKA
HCTOYHHKA NUTaHus, B nuTtanus, B

660 380 220 380 220 127

2 4 8 2 4 8 10

2. HOPAJOK BBIITIOJIHEHUSA 3AJJAHUSA
2.1. BeiOpatb BapuanT (Tabi. 2).

2.2. OHpeI[GJ'II/ITB COIMIPOTHUBJICHUC PACTCKAHHUIO TOKA B 3a3CMJIAIOIICM YCTpOfICTBe.

2.3. CpaBHI/ITB IMOJIYYCHHOC 3HAYCHUC C HOPMATUBHBIM COIIPOTHUBJICHHUCM 3a3CMILAIOIITNX YCTpOﬁCTB (CM. TalJI. 1)

2. BapuanTsl 3agaHuii

((OL!@HKCZ B03MONCHOCINU UCNOIb30BAHUS HCEle300eMOHHO20 gbyndameuma yexa e Kkauecmee 3a3emaumeiis).

BapuaHT onpenenstor mo HoMepy CTyAeHTa B Talerne.

Tabmumua 2 — McxoaHple JaHHBIE

Bapuant ["abGapuTHbIE pa3mepsl Liexa, M Y nenpHOe dIEKTpUYECKOe Mo1u-HOCTh Tun cetn Hanpsxenue cern,
COTPOTHUBIIE-HUE CJI0s 3eMii, OM * (TommmHa) B
M BEPXHETO CJ0
3eMIU. M
JUITMHA HIMpUHA BEPXHETO HUYKHETO
01 60 18 8 20 3 Tpexdasnas ¢ 380
02 72 24 10 22 3 H30ﬂPvIPOBaHHOI7I 380
03 66 24 12 26 3 HEUTPAIbIO 220
04 72 18 14 30 3 220
05 90 24 16 36 3 380
06 72 24 18 40 3 380




07 72 18 20 50 3,5 380
08 90 24 22 60 3 220
09 72 24 24 70 3 380
10 66 18 26 80 3,5 220
11 60 18 30 10 3,5 380
12 66 12 40 12 4 Tpexdasznas ¢ 380
13 72 18 45 15 3 [1yX03a3eMIICHHOIH 220
14 90 18 40 15 3 HETIPEIRIO 220
15 36 12 55 22 3 380
16 24 12 60 25 4 380
17 12 12 40 20 3 220
BapuanTt ["aGapuTHbIE pa3mepsl 11exa, M VY 1enpHOE 3IEKTPUUECKOE Momi-HocTb (TOJI- Tun cetn Hanpsoxenue cetu,
COTMPOTHUBIIEHHUE CIIOS 3eMiii. OM * M| IIIUHA) BEPXHETO B
JUTUHA IUpUHA BEPXHETO HWJKHETO €104 3€MIIHA, M
18 24 12 30 18 3 Tpexdaznas ¢ 220
19 18 18 22 12 4 TIIyX03a3eMJIeH-HOU 380
20 60 18 20 16 4 HEUTpaJIbIO 380
21 7 18 12 12 35 OnunodasHas 380
22 60' 24 18 18 3,5 220
23 36 36 12 15 3 220
24 24 24 12 12 3,5 220
25 12 12 20 20 3 380
26 24 12 16 13 3,5 380
27 60 72 60 60 3 380
28 66 24 50 30 3 380




29 72 24 42 18 3,5 220

30 66 18 20 12 3 220

Kpurepun oumeHkmu: oueHka pabOThl CTYIEHTOB MO BBINOJHEHHIO KOHTPOJBHON paOOTHI MPOU3BOAMUTCS IyTEM CpPaBHEHUS
(aKTUYECKH BBIMOJIHEHHBIX 33]1a4 U MEPOIIPUATHI B X0/I€ BBINOJIHEHNs. MakcuMasbHbIi 0aiu1 3a BbloJIHEHUE — 18.

Kpurepnii ouenkn bana
JleMOHCTpUpyEeT TNOJHOE TNOHUMAaHUE IIOCTABIECHHOW 3ajaud. JlaeT Jsorudecku
00OCHOBaHHBIM, TMOJHBIA W TpPaBWIbHBIM OTBET Ha. OTCYTCTBHE OIIMOOYHBIX 18

BBICKA3bIBaHUH, ApTYMEHTHPOBAHHOCTD.

JlaeT AOCTATOYHO MOJIHBIA OTBET, C HAPYIICHHUEM IOCIICIOBATEIHPHOCTH H3JI0KEHUS.
HMeroTcst TpyAHOCTH B 0O0CHOBAHHOCTH CBOETO OTBETA.

JlaeT HemoaHbIN OTBET (B OOIIMX YepTax) Ha BOMPOC.

Hert oTBera. 0
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