MHHHUCTEPCTBO HAYKH U BbicLiero obpazosanusi Poccuiickoit Mepepaunu
Hi  HekaMCK 1 XMMHMKO-TEXHOJIOTUYECKUH UHCTUTYT (dbunnan)
(dhenepanbHOro roc' 1pc1 :HHOro OK  KETHOIo 00pa3oBaTe..,HOIO YUPEKICHUS
BbICLIEr0 00pa3oB: sl
«Ka3zaHCKMHU HallMOHAJBbHBIA UCCIIEA0OBATEIBCKUN TEXHOJOTMYECKHI YHUBEPCHTET»

(HXTH ©OT'bOY BO «k TUTVY»)

\1O

AOKYMEHT NOANUCAH
SNEKTPOHHOWM NOAMNUCHIO

<ropa no YP

CepTudukar:
O0FAB7B23BD8E4F44FEC3846AA717AA259

Bnapeneu: Axmetos Unbaap Nymeposuy {H KH q)opo Ba
[Leiicteutenen: ¢ 28.04.2022 po 22.07.2023

2023 r.

\. J -

®OHJ OUEHOYHbLIX CPEJICTB
MO JMCUHMIUIHHE (MOJLYJIHO)
b1.B/IB.02.01 Tpeboearusn npomMbliieHHOU OE30NACHOCIU NPU HPOEKIUPOGAH LU

HA ONACHBIX IPOUZE00CHIBEHHbIX O0bEKNIAX
(KO M HAMMEHOBAHHKE AUCLHITIUHBL (MOLYNs))

15.04.02 Texnonocuueckue mauiunsl U 0O6opyoosaiue
(KO)] U HAUMEHOBAHWE HallpaBIeHK ﬂOﬂl‘OTOBKM/ Cﬂeul‘laﬂbHOCTH)

SVt ate A A A AT A A5 NIATA SN AR A AN A A ST 0

(HAHMEHOBAHUE (IPOYPHIISY/CIICITHAIINZALIMK )
MACUCIP
KBaMuKaLms

OYHO-3A0YHAA
¢dhopma o0yueHHUs

Huxnekamck, 2023r.



Cocrasurens ©OC:
['.P. IlaTtpakoBa

(1O DKIOC T ) (D.HN.0)
DOC paccMOTpeH U 0n1oOpeH Ha 3aceiaHuM kagdepbl HAXT ,
NpoTOKON OT 20 r. No
3aB. kadenpot  AXT ) W JlaTpirae

(drvi)))
COI'JIACOBAHO
[IpoTokoJ 3acenanus K¢ reapbl MAXTI _, peanu3ylouUeu nojroToBKyY
OCHOBHOM 00pazoBaTe/lbHON MpPOrpaMMbl  OT 20 1. No
3aB. kadeapoit N AXTI 1 [MajbliieB
) (D.H.0.)
DKCMepT:

Pykosoaurens OOIT - M.H.Maabnues, jgou. kadg. MAXIT HXTH ®1'bOY BO «KHUTY)

$.M.0., 1017KHOCTE, OpraHU3aius, NOAINUCH




Ilepeuens Komnemenyuil u UHOUKAMOPOB OOCHUICCHUA KOMNEMEHWUIL C YKA3aHuem
IMaAnoe hopmupoeanus 6 NPoUecce 0C60EHUA OUCUUNTUHDL
Komnerenpst:

[IK-2.1 3Haer METOAUYECKHE OCHOBBI [IESITEIBHOCTH IO TMOJITOTOBKE U
MOBBIIICHUIO KBATU(PUKAUU KAJAPOB BBICHIEH KBAIM(PHUKALIUUA B COOTBETCTBYIOIIEH
00J1acTH 3HAHUM.

[IK-2.2 VYwmeer pa3pabaThiBaTh METOAMYECKOE OOECIICUCHUE I TTOATOTOBKHU
M TOBBIICHUS  KBaIM(UKAIMM  KAApOB  BbICHIEH  KBalu(uKanum B
COOTBETCTBYIOIIEH 00IaCTH 3HAHUH.

[IK-2.3 Bnaaeer HaBbIKaMH OCYIUIECTBIEHUS METOAUYECKOTO PYKOBOJCTBA
nporpaMMaMu TOATOTOBKM M TOBBIMICHUS] KBAIU(PUKAUUU KaJpOB BBICIIEH
KBaJIM()MKALIMK B COOTBETCTBYIOIICH 00JIaCTH 3HAHU.

[IK-6.1 3HaeT akTyajdbHYI0 HOPMATHBHYIO JIOKYMEHTAIlMIO MPHU BBHIIIOJIHECHUU
OKP B 005acTi XMUMHYECKOTO MAIIMHO- U almapaToCTPOCHUS.

[IK-6.2 VYmeeT NpuMeHATHh aKTyaJbHYI0 HOPMAaTHUBHYIO JTOKYMEHTALHIO IPHU
BbInosineHun OKP.

[IK-6.3 BnageeT HaBbIKAMH UCIIOJIb30BaHUS AaKTyaJlbHOH HOPMATUBHOM

JTOKyMeHTaluu npu BeinoHeHun OKP.

Smanst hopmuposanus KomnemeHyuu Haume
W’ (ykazamo éce memol uz PIT/]) Hoéanue
Jerapm Tparanwmecrue Jlabopamoprwie Kypcosoi OUCHOUHO20
SaAHAmMuUA 3armuAa npoexkm C eocmea
(padoma) P
TIK 2.1-2.3, Temwr 1,2, 3,4,56 Tewwr 1,2,3,4 | Temor 5,6 He Tpaxnumeckast
TIK 6.1-6.3 npedyc/wo paﬁoma,
mperbl JIAOOPAMOpHAst
paboma, 0oKao,
3aquem

Ilepeuens oyenounvix cpeocme no oucyuniaune (MooyJo)

Ouenounvie cpeocmea Kon-6o0 Min, 6annos Max, 6annos
Ilpakmuueckue padomul 4 5(20) 8 (32)
Hoknao 1 6 12
Jlabopamopnan paboma 2 5(@10) 8 (16)
3auem 1 24 40
Hmozo: 60 100




HlIkana ouenusanusn

Mudposoe
BbIpa:KeHHe

BbipaxeHue B
daJsax:

CioBecHoe
BBIPa:KeHHe

Kpurtepun oneHKH HHIMKATOPOB J0CTHKEHUs P popMe KOHTPOJIA:

K3aMeH / 3a4eT ¢ OIeHKOMH

3a4eT

5

&7 -100

OTan4HO
(3aurteHo)

OneHka «OTIMYHO» BBICTABISCTCS CTYJACHTY, €CIIM TEOPETHUECKOE
COJICpKaHUE Kypca OCBOEHO TOJHOCTHIO, 0e3 MpoOesoB; MCUePIbIBAIOIIE,
MOCIIEIOBATENIbHO, YETKO W JIOTHYECKH CTPOWHO U3JaraeT MaTepua;
CcBOOOMHO cHpaBisieTcs C 3afjadaMid, BOIPOCAMH M JIPYTHMMH BUIAMH
MPUMEHEHUsS 3HAHMIA; UCTONB3yeT B OTBETE JOMOJHUTEIBHBI MaTepual
BCE NPETyCMOTPEHHBIE MPOTPaMMOM 3aJaHHS BBITIOTHEHBI, KaueCTBO HX
BBITIOJTHEHNS OIEHEHO YHCIOM 0ajuioB, ONM3KIM K MaKCHMaJbHOMY;
AHAIM3UPYET TOJYYCHHBIC PE3YJIBTAThI, TPOSBISIET CAMOCTOSTEIEHOCTD
TIPH BEITIOJTHCHUH 33 JaHHH

74 - 86

Xoporiio
(3auTeHoO)

OneHka «XOpOIIO» BBICTABISETCS CTYAEHTY, €CIH TEOPETHYECKOe
colepkaHHue Kypca OCBOEHO TIOJHOCTBHIO, HEOOXOAWMBIE MPAKTUIECKHE
KOMIICTCHIIMM B OCHOBHOM C(OPMHPOBaHBI, BCE MPEAYCMOTPCHHEIC
mporpamMmoil  0o0y4deHHs yd4eOHbIe 3aJaHWsl BBIMONHEHBI, KAa4eCTBO WX
BBITIOJTHEHUSI [TOCTaTOYHO BBICOKOe. CTYyAEHT TBEpAO 3HAET MaTepual,
rPaMOTHO M TIO CYIIECTBY H3JIaraeT €ro, He JOITyCKas CYIISCTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIIPOC.

60-73

Y nosnerBopu
TETHHO
(3aurteHo)

OneHka  «y[IOBJIETBOPUTENBHO)»  BBICTABISACTCA  CTYIEHTY,  €CIHU
TEOPETUYECKOE COJEPKAHUE Kypca OCBOCHO YacTUYHO, HO IIPOOEsbl HE
HOCSAT CYIIECTBEHHOTO XapakTepa, OOJBLUIMHCTBO HPEAYCMOTPEHHBIX
NpOrpaMMoii 3a1aHuil BBITIOIHEHO, HO B HUX UMEIOTCSl OLIHOKH, TIPH OTBETE
Ha IIOCTaBJIEHHBIN BOIPOC CTYAEHT JOIIyCKAaeT HETOYHOCTH, HEAOCTaTOYHO
NpaBUIIbHBIE (OPMYIUPOBKH, HAOMIONAIOTCS HApYIICHUS JIOTHYECKON
MOCJIEJOBATEIFHOCTH B M3JI0KEHHH NPOrPaMMHOTO MaTepHala.

Orenka

«3a4YTCHO»

BBICTABJIACTCA

CTYACHTY, €CJIM OTBCThI Ha BOIIPOCHI IIO
TEMaM JUCHHUINIIMHBI ITIOCICAO0BATCIIbLHBI,

JIOTHYCCKH

H3JIOXKEHEI,

HC3HAYUTCIIBHBIC HCIOYCThI

CTYyJICHTA,

CaMOCTOATCIIBHOT'O

OIHMOKH | TIp

TaKHe Kaxk

BBIBO/IA,

JIOTTYCKAFOTCS

B OTBETE
OTCYTCTBHE
pedeBbIe

Huxe 60

Heynosnersop
UTEJIBEHO
(He 3a4TeHO)

OneHka «HEyZOBIETBOPUTEIHHO» BBICTABISETCS CTYIAEHTY, €CIM OH He
3HaeT 3HAYMTENbHOM 4YacTH WPOTPAMMHOTO MaTepuana, IOIYyCKaeT
CYIISCTBCHHBIC OINMMOKW, HEYBEPEHHO, C OOJBIIUMH 3aTPyTHCHHSIMH
BHITIONHSIET TPAaKTHYECKHUE  pabOThl, HEOOXOMUMBIE  MPAKTUYCCKHUEC
KOMIIETEHIINK HEe CQOPMHPOBAHBI, OONBIIMHCTBO IPEIyCMOTPEHHBIX
nporpamMmoii o0ydeHHUs Y4eOHBIX 3aJaHUH HE BBITIOJIHEHO, KaueCTBO WX
BEITIOJTHCHUS OIICHEHO YHCIIOM 0aJlJIOB, OJIM3KMM K MUHUMAIILHOMY

Orenka
CTYICHTY,

«HEC 3a4YTCHO»
€Clin

CTYIICHT

HC

BBICTaBJIACTCA

3HACT

OCHOBHBIX ITOHATHH TEMBI IUCIUILIAHEI,
HE OTBEUaeT Ha JONOJHUTEILHBIE U
HaBOJIATIIFIEC BOIIPOCHI IIPETIOAaBaTE.




KpaTKas XxapaKTepucTuKa OL,eHOYHbIX CpeacTBa

Ne
n/n

HaumeHosaHue
OYeHOYHO20
cpedcmea

Kpamkas xapakmepucmuka oyeHo4Ho20 cpedcmea

MpedcmaeneHue
OYeHO4YHOo20
cpedcmea 8 ¢hoHOe

2

3

NabopaTtopHas
pabota

310 BMA, y4yebHOM paboTbl, Lenbio KOTOpoW ABAAeTCA
n3yyeHue (MccnepoBaHUe, U3MEPEHME) XapaKTepUCTMK
nabopatopHoro ob6bekKTa.

Lenb nabopaTopHbIX 3aHATUNA:
y4yebHol  AUCLMNNUHBI;

OCBOEHME M3y4yaemoW
npuobpereHne  HaBbIKOB
NPaKTUYECKOro NPUMeEHeHUS 3HaHUM yuyebHoi
OANCUMNAWHBI (ancumnamn) C NCNONb30BaHNEM
TEXHUYECKUX CpeacTB u (nnmn) obopyaoBaHus

Tembl
NlabopaTopHbIX
pabor,
KOHTPO/bHblE
BOMPOCHI N0 TeMe
nabopartopHou
paboTbl, BONPOCHI K
KONIOKBUYMY

MpakTnyeckoe
3aHATME

B xope npaKTUyecknx paboT CcTyAeHTbl OBAaaeBatloT
YMEHMAMW nNonb3oBaTbca paboTtaTb C HOPMaTUBHbLIMMU
OOKYMEHTAMW U UHCTPYKTUBHLBIMW  MaTepuanamu,
CNpaBOYHUKAMM, COCTaBAATb TEXHUYECKYIO
[OKYMEHTALMIO; BbIMONHATL YEPTEXN, CXeMbl, TabanLpbl,
pewartb pasHOro pojda 3afadyu, Aenatb BblUUCAEHMUA,
onpeaensatTb XapaKTePUCTUKM  PasNUYHbIX  BELLECTS,
00beKTOB, ABNEHMN. Llenb NpaKTUYECKUX 3aHATUM
3aK/loYaeTcA B BblpaboTKe Y CTYAEHTOB HaBbIKOB
NPUMEHEHNA MNOJIYYEHHbIX 3HAHWUW ANA  pelleHus
NpakKTUYeCKUX  3ada4 B  npouecce  COBMECTHOM
0eATeNbHOCTU C NpenogaBaTensimu.

TeMbl NPaKTUYECKNX
3aHATUIA;
KOHTPO/bHbIE
BOMPOCHI 1 3a4aHUSA
no Teme
NpPaKTUYECKOoro
3aHATUA

[oknag, cooblieHune

MpoayKT CaMOCTOSTEe/IbHOW paboTsbl CTYAeHTa,
npeacrasasowmn cobon nybanMYHOE BbICTYN/IEHME NO
NPeACTaBNeHUIO MOJYYEHHbIX PE3y/NbTaTOB  peLleHus
onpeaeneHHoM y4yebHO-NpaKTUYECKoM, y4yebHo-

MCCﬂeAOBaTEHbCKOVI nnn Haquoﬁ TEMbI

Tembl [OKNanos.,
coobLeHni




MuHuCTEpCTBO HAYKH U BhICIIEro oOpazoBanus Poccuiickoit denepanuu
HuxHexaMCKuil XMMUKO-TEXHOJIOTHUECKUNA HHCTUTYT ((prsnan)
benepabHOTO TOCYAapPCTBEHHOTO OFOKETHOTO 00pa30BaATEILHOTO YUPEKACHUS
BBICIIETO 00Opa30BaHUs
«KazaHckuil HalMOHAJIBHBIN UCCIIEI0BATEIbCKHUI TEXHOJIOTMUECKUHI
YHUBEPCUTET

(HXTU ®T'BOY BO «KHUTVY»)

@CleJmeem MeXaHUYecKull

Kageopa Ilpoyeccol u annapamul Xumuieckux mexuoio2uul

Hanpasnenue noaroToBku/crenuanbHoOCTh: 15.04.02 Texnonosuyeckue MauiuHvl u

obopydosanue
(k00 u Haumenosanue)
[Ipoduns/cnenuanu3anus: «Xumuueckoe MawuHo- u aANNAPAMOCMpPOCHUE)
(Haumenosanue)

Cemectp: 1

Iepeuenns Borpocos k 3auety 1o auciviuHe b1.B.JIB.02.01 TpeGoBaHwst TpOMBITIICHHON
0E30MacCHOCTH P MPOSKTUPOBAHUY HA ONACHBIX MPOW3BOJICTBEHHBIX OOBEKTAX

1. Craguu mnpoexktupoBanus. Pa3paborka TexHuyeckoro 3amanusi. CocTaB
pa3fenoB MPOEKTHOW MOKyMeHTauuu. TpeOoBaHMsSI K COJAEP)KAaHUIO Pa3fesioB
IIPOEKTHOW JOKYMEHTALUH.

2. O6mme TpeboBaHUs OE€30MaCHOCTH TMPU TMPOCKTUPOBAHUU MPEINPUITHIA,

TEXHOJIOTHI U 000pyAOBaHUS

AcnupanoHHbIe CUCTEMBI, YKpbITH. ['epMeTuzanus o00pya0BaHus.

OO1eoOMeHHas BEHTUJISILMA, TpUHIMIBEL pacu€ra. Kiaccudukanus MecTHbBIX

OTCOCOB. MECTHBIE OTCOCHI OTKPBITOTO THUIIA.

Buapl, THMBI U cXemMbl BEeHTWIALMH. PacTéT u BEIOOP MECTHBIX OTCOCOB.

[IpoexkTrpOBaHUE CUCTEMBI BEHTUIISILIUN LIEXA.

CucTeMbl KOHIULIMOHUPOBAHUS BO3/1yXa

Cucrtembl mnbuieynaBiuBaHusA. (OCHOBHBIE MEXAaHHU3Mbl OCAXKACHUS YACTHIL:

IPABUTALMOHHOE M HWHEPLHUOHHOE ocaxjaeHue. OcaxaeHue NoJ JeUCTBUEM

HEHTPOOEKHOM CUJIBL. DIEKTPUUECKOE OCAXKICHHUE.

9. OcCHOBHbIE  METOABl  YyJNABIMBAHMS  MbUICH:  CyXHE€  MEXaHUYECKHUE
OBUICYJTOBUTENHN; «MOKpas»» OYHMCTKa Ta30B; (UIBTPOBAHUE; OYHUCTKA B
JNIEKTpUYECKOM Tonie. AmmapaTtypa © pabodywe mapameTpsl Ipolecca
yJIaBJIMBAHUS NBUICH.

10.TeriooOMeH H3Iy4eHHEM B MPOU3BOJACTBEHHOW cpene. Pactér oOmyu€HHOCTH
pabouero.

11.Ternousossiius moBepxHocTel. Pactér ¢pyrepoBku rneuwu.

12.PacT€T 1 BbIOOp TEMIO3AIIMTHBIX SKPAaHOB. Buabl SKpaHOB.

13.Bo3nymHoe aymupoBaHue, BogopacibuieHue. Buabl n pacTér 3aBec.

14.Bw160p cpencTs Termno3zamutbl. OO0py10BaHHE MECT OT/bIXA.

15. Texnuueckue CpeacTBa 3aluThI.

16. TexHuueckue cpeacTBa o0ecreueHus eKTPoOe30MacHOCTH.

nalie
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17.CniocoObl MOBBILIEHUS IEKTPOOE30MACHOCTH B AJNEKTPOYCTAHOBKAX: 3AIUTHOE
3a3eMJIEHHE, 3aHYJICHHE, 3AIUTHOE OTKIIFOUEHHE, IPYTUE CPEICTBA 3AILUTHI.

18.0OrpagutenbHple W MPEAYNPEIUTEIbHBIE CPEACTBA, OJOKUPOBOYHBIE U
CUTHAJIM3UPYIOIINE YCTPOUCTBA, CUCTEMBI JUCTAHIIMOHHOTO YIIPABIICHMUS.

19. Knaccudukammst cpeAacTB 3amuThl 0T 1myma. OmpenerneHue O0XUIAeMbIX
YPOBHEM 3ByKOBOTO JaBJICHUS U TPeOyeMOro CHIDKCHHSI TIIyMa.

20.CpenctBa 3Bykomzoisiiuv. (CpeacTtBa  3BYKOMNOTJIONMIEHUS.  AKYCTHYECKHE
pacuérsl. ['mymurenu uryma.

21.0mnpeneneHue pa3MepoB 30HBI BHOpanMOHHOW omacHocTd. Kiaccudukanus
METOJIOB U CPEJICTB 3alIUTHI OT BUOPALIUU.

22.Bubpouzonsuus CTalMOHAPHOTO TE€XHOJOTUYECKOTO 000pyI0BaHUS.
BubGpouzossiius pabounx MecT.

OneHka 3a OTBET Ha BOIMPOCHI 3a4€Ta, MPOBOJAUMBINA B (hOpME YCTHOTO OIpoca
3HAaHWM CTYJIEHTOB, OCYIIECTBIISIETCSI B COOTBETCTBUH C OalIbHO-PEHTHHTOBOU
CHUCTEMOM W TpenrnoyiaraeT MakCUMalbHbIi Oamn 3a otBer — 40. OueHuBaHue
OTBETa CTYyJIEHTa MPOU3BOAUTCS MO CIEAYIOUIeH mKkane 0aaioB

Kpurepmuii onenkn bana

JleMOHCTpHUpYET MOJHOE NOHMMAHHWE [OCTABIEHHOIO Bompoca. Jlaer mnonHbIMA
pa3BEepHYTHII OTBET HAa OCHOBHOM Bompoc. JlaeT mnormueckm OOOCHOBAaHHBIN U
[IPaBUJIBHBIN OTBET HA JOMNOJHUTEIbHBIN BOIPOC.

Onenka «3a4TEHO»  BBICTABISETCA  CTYACHTY, €CIM OH HCYEpIBIBAIOLIE,
IIOCJIEIOBATEIbHO, YETKO W JIOTMYECKHM CTPOMHO M3JaraeT Marepuai, yMEeT TECHO
YBS3BIBAaTb TEOPHUIO C IPAKTUKOM, UCIIOJIB3YET B OTBETE MATEPHUANl PEKOMEHIYEeMOM
JUTEepaTyphl,  MPaBWIbHO  OOOCHOBBIBAET  NPHUHATOE  pELICHHE,  BIAJeeT
Pa3HOCTOPOHHUMH HAaBBIKAMU U MTPUEMAMU BBITIOJIHEHHS PAKTUYECKUX 3a/1a4.

3HaeT: METO/BI pacueTa U IMPOEKTUPOBAHUSA CHUCTEM oOecrieueHus 0e30MacHOCTU OT
OTACHBIX U BPEIHBIX MPOM3BOJCTBEHHBIX (PAKTOPOB; OOIIME MPHHLHUIIBI PACYETOB U
IIPOCKTUPOBAHUS CHUCTEM 3alIUThl OT ONACHBIX M BPEAHBIX IPOU3BOACTBEHHBIX
(baxTOpOB; MPUHIMIIBI Pa3pabOTKH PEKOMEHJAINI IO CUCTEMaM 3aIIUThI OT OMACHBIX
Y BPEIHBIX IPOU3BOJCTBEHHBIX (PAKTOPOB.

MoskeT: BBIOMpaTh, PACCUUTHIBATE M  MPOCKTHPOBATH CPEACTBA  3AIUTHI;
dbopMupOBaTh JaHHbIE HEOOXOIUMBIE JIJISl PACUETOB CPEJCTB 3aILUTHI OT OMACHBIX U
BPEIHBIX IPOU3BOJCTBEHHBIX (PaKTOPOB; pa3padaThIiBaTh PEKOMEHIALNN [0 CUCTEMaM
3alIUTHI OT OMACHBIX U BPEIHBIX MTPOU3BOJCTBEHHBIX (PAKTOPOB.

Crnoco0eH: BIajeTb METOJUMKAMU pacyeTa U NMPOEKTUPOBAHUS CPENCTB 3AIUUTHI OT
OMACHBIX W BPEAHBIX MPOU3BOJCTBEHHBIX (DAKTOPOB; HABbIKAMHU pacyera u
IIPOCKTUPOBAHUS CPEICTB 3AIUUTHl OT ONACHBIX M BPEIHBIX IPOU3BOACTBEHHBIX
(bakTOpoB; HaBBIKAMH pa3pabOTKU PEKOMEHJIAIMI 10 cUCTeMaM 3allUThl OT OMAaCHBIX
U BPEIHBIX IPOM3BOJICTBEHHBIX (PaKTOPOB.

36-40

JlaeT DOCTaTOYHO MOJHBIA OTBET, C HAPYIIEHHEM IIOCIIEIOBATEIFHOCTH H3JIOKCHUS.
OTBeuaeT Ha OMOJIHUTENBHBIA BOTIPOC, HO 00OCHOBATh HE MOXKET.

OneHka «3a4TeHO0» BBICTABISIETCS CTYACHTY, €CIM OH IO CYIIECTBY H3JIaraet
MaTepuall, MPaBUIBLHO IPUMEHAET TEOPETUYECKUE IIOJNOXKEHUS IIPU PEIICHUU
HPaKTHYECKUX BOIPOCOB.

3HaeT: METO/bI pacyeTa U MPOEKTUPOBAHUS CUCTeM obecneueHus: Ge3omacHocTH ot | 30-35
OIIACHBIX M BPEAHBIX MPOM3BOACTBEHHBIX (DaKTOPOB; OOIIME NMPHHIUIBI PACUETOB H
MPOCKTUPOBAHUA CHUCTCM 3alllUTBI OT OHACHBIX W BPCAHBLIX IMMPOU3BOACTBCHHBIX
(bakTopoB.

Mo:ker: BBIOMpaTh, PpPACCUMTBIBATL U  IMPOEKTUPOBATH CPEICTBA  3AIIUTHI;
dopMupoBaTh JaHHBIE HEOOXOAMMBIE ISl PACUYETOB CPEACTB 3AIIUTHI OT OMACHBIX M




BPEIHBIX MPOU3BOJCTBEHHBIX (PaKTOPOB; pa3padaThIBaTh PEKOMEHIAINHU IO CUCTEMaM
3alIUThI OT OMACHBIX U BPEIHBIX MPOU3BOJCTBEHHBIX (DAKTOPOB.

Cnoco0eH: BIajeTb METOJUMKAMU pacyeTa U MPOEKTUPOBAHUS CPENCTB 3aIUUTHI OT
OINaCHBIX U BPEJHBIX IPOU3BOICTBEHHBIX (DAKTOPOB.

JlaeT HEMOJIHBIA OTBET Ha OCHOBHOM Bompoc. He naer orBera Ha JOIOJHUTEIBHBIN
BOIIPOC.

OuneHka «3a4TeHO» BBICTABIAETCS CTYIEHTY, €CIM OH MMEET 3HAHUS TOJIBKO
OCHOBHOTO MaTepuanga, HO HE YCBOWJI €ro JAeTajeil, IOIMyCKaeT HETOYHOCTH,
HEJ0CTATOYHO [IPaBUJIbHBIE (bopMyITHpOBKH, HapyLIEeHUs JIOTUYECKOU
IIOCJIE0BATENBHOCTH B U3JI0KEHUH IIPOrPAMMHOI0 MaTepHaa.

3HaeT: METO/bI pacueTa U MPOCKTUPOBAHHS CHUCTEM obecreueHus: Oe30macHoCTH oT | 24-29
OIaCHBIX U BPEJHBIX IPOU3BOICTBEHHBIX (DAKTOPOB.

Mo:ker: BbIOUMpaTh, PpAcCCUUTHIBATH CPEICTBA 3aIlUTHl; (OPMHUPOBATH JAHHBIC
HEOOXOAUMBIE JJIsl  pacuyeToB CPEACTB 3alllUThl OT ONACHBIX UM  BPEIHBIX
IIPOM3BOJICTBEHHBIX (PaKTOPOB.

CnocoleH: BiaseTh METOAMKAMHU pacueTa CPeJCTB 3alllUThl OT ONACHBIX M BPEIAHBIX
IPOM3BOJICTBEHHBIX (PaKTOPOB.

Her otsera.

OneHka «He 3a4TEHO0» BBICTABISETCS CTYACHTY, KOTOPBI HE 3HAET 3HAUUTEIbHOU

YacTU MIPOrpaMMHOI0 MaTepualla, JOIMYCKaeT CyLECTBEHHbIE OMNOKH, HEYBEPEHHO, C 0

OONpIIMMH  3aTPYAHCHHSIMH OTBEUaeT Ha Bompochkl. Kak mpaBmiio, OIleHKa
«HE3aUTEHO» CTAaBUTCS CTYAECHTAaM, KOTOpbIE HE MOTYT MpPOJOJIKHUTH oOyueHue 0e3
JIOTIOJIHUTEIIBbHBIX 3aHATHI M0 COOTBETCTBYIONIEH AUCITUIUIMHE.

CyMMapHBIi PEUTHHT CTyJeHTa B Oaljgax 3a CEMECTp CKJIQJbIBACTCSl W3 OIEHKH €ro
JESATEIIBHOCTH B TEUEHUE CEMECTPA U OLICHKH, IIOJyYEHHOW Ha 3K3aMeHe, B cooTHoueHuu 60:40.
MakcumanbHbIA 0al, KOTOPBIH MOXXET HaOpaTh CTYIEHT 3a OJAMH CEMECTP B XOJI€ WM3y4YeHUS
TUCIUIUIMHBEL B 1enoM, paBeH 100. B cooTBeTcTBUM ¢ MOJIOKEHHEM O OaUTbHO-PEHTHHTOBOMA
cucreme (bPC) x nHabpanHoii 3a cemectp cymme 6amioB (ot 36 mo 60) mobaBisercs Mpu caade

3ayera oT 24 1o 40 6ayuios.




Cemectp: 1

10 JUCLUIUIAHE

MuHHUCTEpPCTBO HaYKH M BhICIIEro oopazoBanus Poccutickoit denepanuu
HuxHekaMCKui XUMUKO-TEXHOJIOTUYECKUNA MHCTUTYT ((prsinan)
(denepanbHOro rocyAapCTBEHHOTO OIO/IKETHOTO 00Pa30BATENBLHOTO YUPEXKICHUS

BBICIIIETO OOpa3oBaHUs

«Ka3aHCkuil HallMOHAIBHBIA UCCIEA0BATENBCKUN TEXHOJOTMYECKU YHUBEPCUTET

Daxkynremem

(HXTU ®I'BOY BO «KHUTY»)

MeXaHUu4ecKul

Kageopa llpoyeccwi u annapamoi xumuyeckux mexHon02utl

Hamnpapnenue noaroToBku/crieiuanbHOCTh: 135.04.02 Texnonroeuueckue mawiunbl U 060pyoosanue

(K00 u HauMeHOB8aHue)

[Ipoduns/cnenuanuzamnus: «Xumuueckoe Mawuno- u annApamMoCmpoeHue
(Haumenosanue)

KoMniekT 3agaHnii i NpakTHIECKUX padoT

651.B.1B.02.01 TpeboBaHUA NpOMbILWIEHHON 6e30MacHOCTU NPU NPOEKTUPOBAHUM HA ONACHbIX

NpPOW3BOACTBEHHbIX 06BbEKTAX

Lens mpoBeneHMs] MPAKTUUECKUX 3aHATUH — (OpMHUpOBaHHME y OOydaeMbIX MNPAKTUYECKUX HABBIKOB B 00JIACTU CPE/ICTB
oOecrnieueHns 0€30MaCHOCTH TPY/Ia.

Ne dopmupyembie
Yacbl Tema npaKTUYECKOro 3aHATUA KpaTtkoe coaepxaHue
/n KOMMeTeHuuu
1 Obwme npuHUMNbI  NOCTPOeHuA | Pacuem nponyckHol cnocobHocmu npedoxpaHumensHsix | MK 2.1-MK 2.3, MK 6.1- MK6.3
cncTem 3awmtbl. Mogenu cuctem | KAamaHos. Pacuem u npoekmuposaHue onop
4 3aLLUTBI. Obwme BOMPOChHI | 2py30M00beMHbIX KpaHos. Paszpabomka pekomeHOayul no

NMPOEKTUPOBAHMUA CUCTEM 3aLLMUTbI
OT MexaHu4Yeckoro obopyaoBaHuA.

cucmemam 3auUumel om MmexaHu4decKkux sosoelicmasuli.




O6uwue npuHUMNbI  3alWKUTbl  OT | Pacuem Heobxodumoz20 Konuvyecmea neHozeHepamopos u | MK 2.1-MK 2.3, MK 6.1- MK 6.3
4 noxapa MeToaunKa | ux nponyckHol criocobHocmu.
NPOEKTUPOBAHUA CUCTEM NOXKAPHOMN | Pacyem Heobxodumozo obvema 2a308bix Mmodynel. [1od6op
CUrHanM3auum o2HeMywau,e2o seuwecmaa.
Obuime npuHUMNbI  3alWmTbl  OT | [Toobop WymMou30aupyrouux 3KPAHO8. Pacuem | MK 2.1-MK 2.3, MK 6.1- MK 6.3
5 NPOM3BOACTBEHHOIO LWYMa aghgheKmusHOCMU WYMOU30AUPYHOUWUX SKPAaHo8. Pacyem u
poekmuposaHue cucmem wymoompanceHus. Paspabomka
pekomeHOayuli o cucmemam 3awumel om wyma.
4 Obuime noaxoapl K bGopbbe c | Pacyuem u npoekmuposaHue cucmem subpousonayuu. | NK 2.1-NK 2.3, NK6.1- MK 6.3
Bubpaumen. Pacuem u npoeKmuposaHue cucmem
5 subpodemnguposaHus.
Paspabomka pekomeHOayuli rno cucmemam 3auiumesl om
subpayuu.
18

Kpurepum onenku:
[Ipy u3yueHUM AMCUMIUIMHBI MPEIyCMATPUBAETCS BHINOJHEHHE 4 MPaKTUYEeCKHX paboT, 3a BBHIMOJIHEHHE U 3alIUTy KOTOPBIX
CTYACHT MOXET MOJIyYUTh MAaKCUMAJIbHOE KOJIMUECTBO 0asioB — 8§ (3a BBIIOJHEHUE KaXK10M MPAKTUYECKON pabOThI).

Kpurepuii oueHkun bana
JleMOHCTpUpYEeT MOJIHOE€ MOHMMaHWE IOCTABJICHHOM 3amaud. [laeT jorumdecku
000OCHOBaHHBIN, TMOJHBIN M TpaBWIbHBIA OTBeT. OTCYTCTBHE OIIUOOYHBIX 8
BBIBOJIOB.
JlaeT JOCTATOYHO TMOJHBIA OTBET, C HAPYIIEHUEM IMOCIEA0BATEIbHOCTH 7
n3sioxkeHust. MIMeroTcst TpyTHOCTH B 0OOCHOBAHHOCTH CBOETO OTBETA.
JlaeT HEnonHBIN OTBET (B 00muMX yeprax). HeT BEIBOAOB MO BHITIOJIHEHHOH padoTe. 5
Her otBera. TpyaHOCTH NPpH BBINOJIHEHUH. 0

PacueTsl IMPONU3BOAATCA 11O MCTOAUYCCKHUM YKa3aHUsAM:




1. lapaitmuna, 2.I'. be3onacHOCTh KU3HEACATENHPHOCTH: METOIUYCCKUE YKa3aHUs JJia npakTuueckux pador / O.I. apaiimmuna, I'.P. I1atpakoBa. —
Hwmxnexamck: HXTHU ®I'BOY BIIO «KHUTVY», 2016. — 30 c.

2. Ilatpakoga, I'.P. Oxpana tpyna: yueoHOoe mocooue mis cryaentoB CI1IO/ I'.P. [Tatpakosa.-Huxuekamck: HXTU ®I'BOY BITO «kKHUTY», 2015. -
90 c.

3. Omutpuena, O.C. DnekrpomarauTHas 06e30macHOCTh padouero mecra: meron. ykazanusi/ O.C. JImutpueBa, A.B. Imutpuen, D.I'. Tapaiimuna.-
Hwmxnexamck: HXTH, 2015.- 20 c.

4. Imutpuena, O.C. Anmapatsl B TeruiosHepretuke:yaed. mocodue/ O.C. Imutpuena, A.B. Imutpues.-Huxuekamck: HXTH,2016.-82 c.
5. TlarpakoBa, I'.P. IlpomplnmieHHast 3KOJOTHS OOBEKTOB SHEPreTHKHM M TMPOMBIINUIEHHAs Oe3omacHocTh: ydebHoe mnocobue/I.P.
[TaTpaxoBa.- Huxuexkamck: HXTU ®T'BOY BO "KHUTVY", 2017. -98 c.

6. IlaTpakosa, I'.P. Dxomorus texnocdepsl:yuedHoe nmocooue a1 BY3os/I'.P. [larpakoBa, M.A. Py3anoBa.-Hmwxkuekamck:HXTH,2016.-
117 c.

7. MonHue3anmra: MEeToOAMYecKue yKa3aHus i MpakTuyeckux padot/coct.: 3.1 INapaitmmna.-Hmwknexkamck: HXTH, 2013.- 40 c.

MunucTepcTBO HayKu U Bhicuiero oopasosanus Poccuiickoit denepannu
HwxHekamMCknii XUMHUKO-TEXHOJIOTUUECKU HHCTUTYT ((puTra)
(benepabHOTO TOCYAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIIbHOTO YUPEKICHUS
BBICIIIET0 00Opa30BaHuUs
«Ka3zaHCKkuil HalMOHAJIBHBIN UCCIIEIOBATENIbCKUA TEXHOJIOTUYECKUN YHUBEPCUTET

(HXTU ®I'BOY BO «KHUTY»)

Daxyromem MexaHuyeckuu
Kageopa Ilpoueccovl u annapamul XumuyecKux mexHon02uil

Hanpapnenue noaroToBku/crieiuanbHOCTh: 135.04.02 Texnonroeuueckue mawiunbl U 060pyoosanue
(K00 u HauMeHOB8aHue)
[Tpodunp/cnermanu3anus: «Xumuueckoe MAwuHo- u ARNAPAMOCIPOCHUE)
(Haumenosanue)

Cemectp: 1



10 AUCHUIIIINHEC

KoMmnexkT 3amanuii misa mabopaTopHEIX paboT

51.B.1B.02.01 TpeboBaHWA NpOMbILLUAEHHOW 6e30MacHOCTU NPU NPOEKTUPOBAHUM HA OMACHbIX

NpPOW3BOACTBEHHbIX 0OBbEKTAX

Ne dopmupyembie
Yacbl Tema npaKTUYECKOro 3aHATUA KpaTtkoe coaepxaHue
/n KOMMNeTeHUUM
1 5. Obwme npuHUMNbI 3aWMTbl OT | Pacuem u npoeKmuposaHue cucmem 3aujumsel om 3SMII. | NK 2.1-MNK 2.3, MK 6.1- MK 6.3
4 SMI. Pazpabomka pexkomeHOayuli no cucmemam 3awumel om
M.
2 6. Obwme npuUHUMNbI 3awWwMTbl OT | Pacdem U npoekmuposaHue  cucmem  mecmHoeo | MK 2.1-MK 2.3, MK 6.1- MK 6.3
5 MbIIN U XMMUYECKUX BELLLECTB nelnezaszoydaneHusa. Pa3pabomka  pekomeHOauyuli  no
cucmemam 3auwumsl om pou3soocmeeHHol noelau U
XUMUYECKUX seujecms.
9

Kpurepuu oneHku:
[Ipu u3ydyeHUM AUCUMIUIMHBI MPEeIyCMaTPUBAETCS BHINIOJIHEHHE 2 1a00paTopHBIX padoT, 32 BHIMOJHEHHUE U 3alIUTY KOTOPBIX
CTYJIEHT MOKET MOJIYYUTh MAKCUMAIbHOE KOJMYECTBO 0a/UIOB — 8 (32 BBIMOIHEHUE KaXKA0W MPAKTUYECKON paboThI).

Kpurepuii ouenku bana
JleMOHCTpUpYET MOJHOEC MNOHMMAHME IOCTABICHHOM 3adauu. Jlaer yornuecku
00OCHOBaHHbBIM, TMONHBIA W TPABWIBHBIM OTBEeT. OTCYTCTBHE OIIMOOYHBIX 8
BBIBOJIOB.
JlaeT [OOCTATOYHO TMOJHBIA OTBET, C HAPYLIEHUEM IMOCIEA0BATEIbHOCTU 7
u3N0KeHus. Mimerorcs TpyTHOCTH B 000CHOBAHHOCTH CBOETO OTBETA.
JlaeT HemoHbIN OTBET (B 001MX yepTax). HeT BRIBOJORB 1O BHIMOJHEHHOM padoTe. 5
Her otBera. TpyaHOCTH NIpU BBIOJIHEHUH. 0

PacueTtnl MMPOU3BOIAATCA 110 MECTOANYCCKUM YKA3AHUAM:




1. Imutpuena, O.C. DnekrpomarauTHas 6e30macHOCTh pabodero mecta: merof. ykaszanws/ O.C. JImutpueBa, A.B. JImutpue, O.I'. Tapaitmmna.-

Hwmxnexamck: HXTH, 2015.- 20 c.
2. Imutpuena, O.C. Anmapatsl B TeruiosHepretuke:yaed. mocodue/ O.C. Imutpuena, A.B. Imutpues.-Huxaekamck: HXTH,2016.-82 c.

3. IlatpakoBa, I'.P. IlpombinuienHass 3kojorusi OOBEKTOB SHEPTeTHKM W NPOMBIIUICHHAs Oe3omacHOCTh: ydeOHoe mocobme/I'.P.
[TaTpaxoBa.- Huxuexkamck: HXTU ®T'BOY BO "KHUTVY", 2017. -98 c.
4. Tlarpakosa, I'.P. Dxonorus texnocheprl:yuedbnoe nocodbue nns BY3os/I'.P. [TarpakoBa, M.A. Py3anoBa.-Hmwxnexkamck:HXTH,2016.-

117 c.
5. Pacuer 1 mpoeKTHpOBaHUE CPEICTB oOecredeHus: 6e30MacHOCTH: y4eGHoe nocobue / B.A. Bopuies. — Tam6os: U3g-8o ®rEOY BMO «TITY», 2013. - 96 c.

MuHHCTEpPCTBO HAYKH M BBICIIETO 00pa3oBanus Poccuiickoit deneparuu
HuxHekaMCKui XUMUKO-TEXHOJIOTUYECKUNA MHCTUTYT ((prinain)
(benepaibHOrO roCyapCTBEHHOTO OOXKETHOTO 00pa30BaTEIbHOTO YUPEKACHUS
BBICIIIETO0 00Opa3oBaHUs

«Ka3zaHCkuil HallMOHAIBHBIA UCCIEA0BATEIBCKUN TEXHOJOTUYECKUN YHUBEPCUTET
(HXTHU ®TBOY BO «KHUTVY»)

Daxynromem MexanuyecKuu
Kageopa llpoyeccwi u annapamoi xumuyeckux mexHon02utl

Hamnpagpnenue noaroToBku/crieiuanbHOCTh: 135.04.02 Texnonroeuueckue mawiunbl U 060pyoosanue
(K00 u HauMeHOB8aHue)
[Ipoduns/cnenuanuzamnus: «Xumuueckoe Mawuno- u annApamMoCmpoeHue
(Haumenosanue)

Cemectp: 1
TeMBI TOKJIaJd0B

10 AUCLUILIINHE 51.B.[1B.02.01 TpeboBaHMA NpoMbllLIEHHON 6e30NacHOCTU NPU MNPOEKTUPOBAHUU HA ONACHbLIX

NMPON3BOACTBEHHDbIX 0b6beKTax
(HaMeHOBaHUE TUCIIUILINHEI )




1. Pa3paborka TexHudeckoro 3amaHus. CocTaB pa3feioB MPOSKTHOW MOKyMEHTAIuu. TpeOoBaHUsS K COAEPKAHUIO Pa3/IesIOB MPOCKTHOM
JIOKYMEHTAIUU.

2. O6mue TpeboBaHus 0€30MaCHOCTH MTPH MPOSKTUPOBAHUH MPEITPHUATHI, TEXHOJIOTHH U 000pYA0BaHUSI.

3. I'epmeTu3ariust 000py10BaHHUA.

4. O6meoOMeHHast BeHTUIISLUS, MPUHIUIBI pacuéTa. Kitaccuukanust MECTHBIX 0TCOCOB. MeCTHBIE OTCOCHI OTKPBHITOTO THIIA.

5. CucTtembl KOHAUIIMOHUPOBAHUS BO3/1yXa.

6. Cuctemsl npuieynaBinBaHus. OCHOBHbIE MEXaHU3MBbI OCAX/ICHUS YaCTHIl: TPAaBUTAIIMOHHOE U MHEPLIMOHHOE ocaxjieHue. 7. OcaxaeHue moj
NENCTBUEM IEHTPOOSIKHOMN CHIIBI. DIIEKTPUIECKOE OCAKICHHUE.

8. TermooOMeH M3TydeHHEM B MIPOU3BOJICTBEHHOM Cpejie.

9. Teron30s1HsI TOBEPXHOCTEH.

10. PacTér u BEIOOpP TETUIO3AIMUTHBIX SKPAHOB.

11. Texnuueckue cpencTpa 3alUThI.

12. TexHu4ecKue CpeicTBa 00ECIIEUCHHS AIEKTPOOE30MaCHOCTH.

13. CriocoObl MOBBIIEHUS IEKTPOOE30MACHOCTH B AJIEKTPOYCTAHOBKAX: 3aIIMTHOE 3a3€MJICHHE, 3aHYJICHUE, 3aIllUTHOE OTKIIIOYEHHUE, IpyTrue
CPEICTBA 3aIIUTHI.

14. OrpagutenbHble W TpenylnpeluTeNbHbIe CPEACTBA, OJOKHMPOBOYHBIE M CUTHAJIM3UPYIOIIME YCTPOMCTBA, CHCTEMBI TUCTAHIIMOHHOTO
YIIPABJICHHUS.

KpuTepuu OuleHKH: BBICTYIUIGHHE CTYJCHTa C JOKJIAaJOM IIpEeAnojaracT 3HAUYMTEIbHYIO CaMOCTOSTEIbHYIO paboTy crydeHTa. Jlokman
JOJDKEH BBINIONMHATH psAA TpeOOBaHUU: €ro cojepkaHue COOTBETCTBOBATh 3asBJICHHOM TeMe; IIeM COOTBETCTBOBATh 33/1auaM; JIOTUYHOCTh H
MOCTIEZIOBATENFHOCTh M3JIOKEHUSI MaTepuajia; CHOCOOHOCTh K paboTe C JHMTepaTypHBIMH HWCTOYHHMKamH, HHTepHeT-pecypcamu, CHpaBOYHOH U
SHLUKIIONIETMUECKON JITEPaTypOid; 00BEM HCCIECAOBAHHON JMTEpaTypbl U APYTMX HUCTOYHUKOB MH(OpPMAIMH; CIIOCOOHOCTh K aHAIM3y U OOOOIIECHHIO
MH()OPMALMOHHOTO MaTepHaa, CTENeHb IOJTHOTHI 0030pa COCTOSIHHS BOIPOCA; OOOCHOBAaHHOCTH BBIBOIOB. B  OayulbHO-pEHTHHTOBOHM cucTeMe
BBICTYIJICHHE C JIOKJIaJOM OTHOCHUTCS K JONOJHHUTENbHBIM BuAaMm pabot. lllkama muddepennupoBana no psny kputepueB. OOmui pes3ynbraT
CKJIQ/IBIBAETCS KaK CyMMa 0aJsIOB IO IPEICTABICHHBIM KPUTEPHsIM. MaKCHMaIbHBIN 0all 3a BRICTYIUICHHE C JOKJIa oM — 12 6asos.

Kpurepnii onenkn MaxkcumaibHblii | MuHUMAIBLHBIA
0aJL1 0aJL1
AKTYaJIbHOCTb TEMBI 2 1
[TomHOE packpeITHE MPOOIEMBI 2 1
Hanuyne coOCTBEHHOM TOYKU 3peHuUs 2 1
Hanuuue npeseHraruu 2 1
Hanvure oTBETOB Ha BONPOCHI ayIUTOPUH 2 1
JIOrMYHOCTB M MOCIEN0BATEIBHOCTD U3JI0KEHHUS 2 1
Hmoezo 12 6




MuHHUCTEpPCTBO HayKH M BhICIIEro oopazoBanus Poccutickoit denepanuu
HuxHekaMCKui XUMUKO-TEXHOJIOTUYECKUNA MHCTUTYT ((prsinan)
(benepaibHOrO roCyJapCTBEHHOTO OOXKETHOTO 00pa30BaTEIbHOTO YUPEKACHUS
BBICIIIETO OOpa3oBaHUs
«Ka3aHCkuil HallMOHAIBHBIA UCCIEA0BATEIBCKUN TEXHOJOTUYECKUN YHUBEPCUTET

(HXTU ®TBOY BO «KHUTVY»)

Daxynromem MexanuyecKuu
Kageopa llpoyeccwi u annapamoi xumuyeckux mexHon02utl

Hamnpapnenue noaroToBku/crieiuanbHOCTh: 135.04.02 Texnonroeuueckue mawiunbl U 060pyoosanue
(K00 u HauMeHOB8aHue)
[Ipoduns/cnenuanuzamnus: «Xumuueckoe Mawuno- u annApamMoCmpoeHue
(Haumenosanue)

Cemectp: 1

KonTponupyemas caMmocTosaTenbHas pabora
0 JIUCLUILINHE 51.B.1B.02.01 TpeboBaHMA NPOMbILLIEHHON 6e30NacHOCTM NPU MPOEKTUPOBAHUM Ha ONaCHbIX

NMPOUN3BOACTBEHHDbIX 06'be KTax
(HanMeHOBaHUE TUCIIATIIINHEI)

B mHacrosimiee BpeMsi MIMPOKO HCHONB3YIOTCS TpexdasHble TPEXIPOBOIAHBIE CETH C H30JHUPOBAHHOM HEUTpasiblo U
Tpex(azHble YETHIPEXIIPOBOIHBIE CETH C TIIyX03a3€MJICHHON HEUTpasbio, B KOTOPbIX OCHOBHOM 3aIIMTON OT 3JEKTPOTPABM IPHU
HapyILIEHNUU U30JSLUUN CIYKAT COOTBETCTBEHHO 3a3€MJICHUE U 3aHYJICHUE.

Jlia 3¢ exTUBHON 3alUTHl OT MOPAKEHUS DJIEKTPUUECKHUM TOKOM YCTPOMCTBA 3a3eMJICHUS U 3aHYJECHUS JOJDKHBI UMETh
MaJible COITPOTHUBIICHUS PACTEKAHHIO TOKA B 3€MJIE.

B nocneanee Bpemsi B KauecTBE 3a3eMIIIONIMX YCTPOMCTB CTAJIM MCIOJb30BaTh (DYHIaMEHTHI MPOMBIIUICHHBIX 3aHU,
YTO IIO3BOJSIET CHU3UTh CTOMMOCTH M IIOBBICUTH HUX JIOJITOBEYHOCTb. B 3TOM cilydae CONPOTHUBIIEHHE PACTEKAHHMIO TOKa
3a3eMJIIOILETO YCTPOMCTBA ONpeesercs o Gpopmyse:



ch =0,5(, /\/S_)a

rae i, —YyIEeNbHOE 3IEKTPUUECKOE COMTPOTUBIIEHHE IPyHTa, OM*M;
S— mIomanb, OrpaHuYEHHAs IEPUMETPOM 31aHuUs, M> (BEIYUCIISIOT KaK IPOU3BENEHUE IIUHbI HA IUPUHY 31aHU).

7y =Fiy (1-2,7‘(“1”5 )+ﬁ2 ( 1—2,%-55/%)),

rae 0, i — yAeIbHBIE 3JICKTPUYCCKHE COMPOTHBIICHHS COOTBETCTBEHHO BEPXHETO M HIDKHETO ciosi 3emum, OM ¢ cMm
(3a7aroTcs 1o BapuaHTy);
a, B — Oe3pazmepHbIe KOI(PPHUIMEHTHI, 3aBUCSIINE OT COOTHOIICHUS YACIBHBIX JEKTPUUECKUX COMPOTHUBICHUN CIIOCB
3emud; Ipu 1>y a = 3,6, B =0,1; mpu i <fi, a=1,1 10>, =0,3 « 102;
h;— MOITHOCTB (TOJIIIMHA) BEPXHETO CJIOS 3€MJIU, M (3a/1aeTCsl 110 BAPUAHTY).
OmnpenenuB CONMPOTHBICHHE PACTEKAHHIO TOKa KEJIe300eTOHHOro (yHIaMEeHTa, HEOOXOJUMO CPAaBHUTH IOTYYCHHOE
3HAaYeHHUE C JOMMYCTUMBIMU 3HAYCHHUSIMH CONIPOTUBIICHHS 3a3€MIISIFOIIIETO YCTpoiicTBa (Tabm. 1).
Ta6nuna 1- ConpoTHUBICHHE 3a3eMIISIFOIIIUX YCTPOUCTB AJIEKTPOYCTaHOBOK, OM, He OoJiee

B ceTsx ¢ 3a3eMJICHHON HEUTPAJIBIO B ceTrax ¢ n301upoBaHHON HEUTPAIIBIO
Hanpsxenue Tpexdaznoro|Hanpsprenue 01HO(ha3HOTO HCTOYHHUKA

HCTOYHHKA NUTaHus, B nutanus, B

660 380 220 380 220 127

2 4 8 2 4 8 10

2. HOPAIOK BBIITIOJIHEHUA 3ATAHUSA

2.1. BeiOpatb BapuaHr (Tadu. 2).
2.2. OnpenenuTh CONPOTUBIIEHUE PACTEKAHUIO TOKA B 3a3€MJISIIOIIEM YCTPOUCTBE.
2.3. CpaBHUTH MOJIyYEHHOE 3HAUEHHUE C HOPMATUBHBIM CONPOTUBICHUEM 3a3eMJISIOLINX YCTPOUCTB (CM. Tabu. 1).

2. BapuaHnThbl 3aaHuii
« OyeHKka 803MOACHOCMU UCNONb30BAHUS JHCeNle300eMOHH020 YYHOAMEHMA Yyexa 8 Ka1ecmeae 3a3eMuIUmensiy.




BapuanT onpeaenstor no HoMepy CTy/AeHTa B Talere.

Tadomuma 2 — cxonuble JaHHBIE

Bapuant ["aGapuTHbIE pa3mMepsl 11eXa, M VY ienbHOE AIEKTPUYECKOE Mo-HOCTh Tun cetn Hanpsioxenue cetn,
COMPOTHUBIIE-HUE €105 3eMii, OM ¢ (TonmuHa) B
M BEPXHETO CJ0s
3€EMJIN. M
JUIMHA HIMpUHA BEPXHET0 HUKHETO
01 60 18 8 20 3 Tpexdasznas ¢ 380
02 72 24 10 22 3 H3OHPVIP033HH0171 380
03 66 24 12 26 3 HCUTPAJIBIO 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 Tpexdaznas ¢ 380
13 72 18 45 15 3 TIIYX03a3eMIICHHOH 220
14 90 8 40 15 3 HEHTPAIRIO 220
15 36 12 55 22 3 380
16 24 12 60 25 4 380
17 12 12 40 20 3 220




[Tponomkenne TabIUIBI 2

BapuanTt ["aGapuTHbIE pa3mMepsl 11eXa, M VY ienbHOE AIEKTPUYECKOE Momi-HocTb (TOJI- Tun cetn Hanpsioxenue cetn,
CONPOTHUBIICHUE €051 3eMiIr. OM * M| IIIMHA) BEPXHETO B
JUTUHA HIMpPUHA BEPXHETO HI)KHETO CJ104 3€MJIA, M
18 24 12 30 18 3 Tpexdaznas ¢ 220
19 18 18 22 12 4 [JTyX03a3eMIICH-HON 380
20 60 18 20 16 4 HCUTPAJIbIO 380
21 72 18 12 12 3,5 OnuodasHas 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

Kpurtepun omeHkH: orneHka paOOTbl CTYJAEHTOB MO BBINOJIHEHUIO KOHTPOJIbHOM pPabOThl MPOU3BOJIUTCA IyTEM CpPaBHEHUS

(I)aKTI/I"ICCKI/I BBITIOJTHCHHBIX 3aJa4 U MCpOHpI/IHTI/Iﬁ B XOA€ BBIIIOJTHCHUA. MakcumalbHBIN 0aJlT 3a BRITOJHEHNE — 18.

000CHOBAaHHOCTH CBOErO OTBETA.

Kpurepuii oueHku bana
JleMOHCTpHUpYET TIOJIHOE TIOHMMAaHHUE IIOCTaBJIEHHON 3amaun. JlaeT JIOTMYecKH OOOCHOBAaHHBIN, TIOJHBIA U 18
paBWIbHBIN OTBET Ha. OTCYTCTBHE OUTMOOYHBIX BHICKA3bIBAHUN, APTYMEHTUPOBAHHOCTD.
JlaeT N1OCTaTOYHO TMOJHBIM OTBET, C HAapyLIEHUEM IIOCIEA0BaTENIbHOCTH U3NoXKeHus. VMerorcs TpyaHOCTH B 10

JlaeT HEenotHBIN OTBET (B OOIMX yepTax) Ha BOIPOC.

1

Hert oTBeTa.
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