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Ilepeuens Komnemenyuil ¢ yKazanuem ypoeHei ux yopmuposanus no
Hanpaesnenuro noozomosku daxanaepos 20.03.01 «Texnocghepnan d6e3onacnocmo
Ilpogpuns noozomosxku «bezonacnocms mexnHoa02udecKux nPoOUeccos u

npou3600cme»
Hnoexc Cooeporcanue Dmanwl popmuposanus Komnemenyuu
Komneme KomnemeHnyuu (vkazams 6ce memvi uz PII/])
Hyuu Jexyuu | IIpakmuuec | Jlabopamo | Kypcosoii | Haumenosan
Kue pHble npoexkm ue
3anamus, 3anamus (paboma) | ouenounozo
nabopamop cpeocmea
HblU
RPAKMUKyM

[IK-4.1 | 3naer nepeuens  Tema I-9 Tema 3,6, 9 | He He 3auem,
ONaCHOCTEM, npedycmo | npeoycmo | npaKmuqeck
napameTpsl mpeHwl mpenvt | as paboma,
HMCTOYHUKOB 0oKnao,
OHACHOCTH mecmuposan
paboueli cpenpl U ue/

KOHmpoibha
TPYAOBOTO A paboma
rpouecca,
HEOOXOUMBIE ISt
PaH)XUPOBAHUSA
HETaTUBHBIX
(dakTOopoB u
BbIPa0OTKH
3aLIUTHBIX MEP.

[1IK-4.2 | YMmeer Tema 1-9 Tema 3,6,9 | He He Ix3amen,
OCYILIECTBIIATD npedycmo | npeoycmo | npaKmu4eck
c6op W aHaIM3 mpenul mpenvt | as paboma,
JOKYMEHTOB MU 00Knao,
uadopMauu 00 Ziee/cmupoaau
YOTOBIGIX 1DyAR, KOHmMPONbHA
pa3pabaThiBaTh 4 padoma
IIPOTPaMMBI
MIPOU3BOACTBEHHO
0 KOHTPOJIS.

[1IK-4.3 | Bimaneer Tema 1-9 Tema 3,6,9 | He He Ix3zamen,
HaBBIKaMH npedycmo | npeoycmo | npaKmu4eck
KOHTPOJIS mpeHbl mpenst | as paboma,
VCIIOJIHEHUS 0oKao,
IPaBOBBIX u mecmuposan
OPraHU3alMOHHBIX ue/

KOHmpObHa
OCHOB nopsiiKa 4 padoma
MIPOBEICHUS
MIPOU3BOACTBEHHO
ro KOHTpOJS H
CIIelIaIbHON
OLICHKM  YCIIOBUU
Tpyaa.




Ilepeuenv oyenounvix cpeocme no oucyunaune (Mooyi)

Ouenounvie cpeocmea

Kon-¢0 Min, éannoe

Max, oannoe

Hoknao

1 12

20

Tecmupoeanue/Konmpon
bHasA paboma

1 12

20

Ilpakmuueckasn paboma

1 12

20

IK3amen

1 24

40

Hmoczo:

60

100

IlIkana ouenueanusn

Mudposo
e
BbIpa:KeH
ue

Bripaike
HHE B
fasax:

CioBecHoO
e
BbIPaKeH
ne

KpnTepnn OHCHKHU MHAUKATOPOB JOCTUKCHUS IIPHA (l)OpMe

KOHTPOJISA:

K3aMeH / 3a4eT ¢ OIeHKOMH

3avyer

5

87-100

OTan4HO
(3auTeHo)

OI1leHKa «OTIUYHO» BBICTABISAETCS CTYACHTY, €CITU
TEOPETHUECKOE  COACPKAHHME Kypca OCBOCHO
MOJIHOCTBI0, 0e3 mpoOenoB; WCYEPHBIBAIOIIE,
MTOCIIEZIOBATENBHO, YETKO WM JIOTHYECKH CTPOHHO
M3jlaraeT MaTepuai;, CBOOOIHO CHpPaBISIETCA C
3aladyaMH, BOMNPOCaMH W JAPYTUMH  BHAaMU
MPUMEHEHUs] 3HaHWH; WCIONB3yeT B OTBETE
JIOTIOJTHUTEIJILHBIN MaTrepual BCE
MIPEAYCMOTPEHHBIE MPOTrpaMMoit 3aJJaHUS
BBIIOJHEHBI, KAYECTBO WX BBIIMOJIHCHUS OIICHCHO
yrciaoM OamioB, ONU3KAM K MaKCHMAaIbHOMY;
aHaHI/I3I/IpyeT HOJ'Iy‘IeHHBIe pe3yJ'H)TaTBI; HpOHBJ'DIeT
CaMOCTOSITEITLHOCTh TIPY BBITTOJIHEHUH 3aIaHUI

74 - 86

Xoporio
(3aureHo)

OreHKa «XOpPOIIO» BBICTABISETCS CTYACHTY, €CIU
TEOPETUYECKOE  COAEpkKAHUE Kypca OCBOEHO
IIOJIHOCTBIO, HEO0XOAMMBIC MPaKTUYECKUE
KOMIICTCHIIMY B OCHOBHOM C(OPMHPOBaHBI, BCE
NpeayCMOTPEHHbIE porpamMmoi o0y4JeHus
yqe6HLIe 3aJaHusd  BBIIIOJIHCHBI, Kaiy€CTBO HX
BBIITOJTHCHUA JO0CTAaTOYHO BBICOKOC. CTy,ZIeHT
TBEPJO 3HAET MATEPUAIL, TPAMOTHO U MO CYLIECTBY
H3JaraeT €ero, He JOINycCKas CyIIECTBEHHbBIX
HETOYHOCTEW B OTBETE HAa BOIPOC.

60-73

VYnoBieTB
OPHUTEIEHO
(3auTeno)

OneHka  «yJTOBJIIETBOPUTENBHO»  BBICTAaBIIAETCSA
CTYAEHTY, €CJIM TEOPETUUECKOE COAEPKAHUE Kypca
OCBOGHO YaCTHUYHO, HO TMpoOelbl He HOCAT
CYILIECTBEHHOT'O XapakTepa, OOJIBIIUHCTBO
MPEAYCMOTPEHHBIX MpOTrpaMMoit 3a7aHui
BBITIOJTHEHO, HO B HHUX HMEKOTCS ONIMOKU, TpHU
OTBET€ Ha TIIOCTABJEHHBI BOMPOC CTYJIEHT
JIOIyCKaeT HETOYHOCTH, HEJIOCTaTOYHO
MpaBWIbHBIE  (POPMYJIHMPOBKH,  HaOIIOMAIOTCA
HapyLIEHUsl JIOTUYECKOM MOCIeq0BATEILHOCTH B
H3JI0KEHUHU POrPaMMHOI0 MaTepHaa.

OleHKa «3a4TEHO»
BBICTABIISIETCS
CTYJICHTY, eciu
OTBETHI Ha BOMPOCHI
10 TeMaM
JTACIUIUTNHEI
[IOCJIEN0BATENLHEI,
JIOTHYECKH
M3JI0KEHEI,
JIOTTYCKAIOTCS
HE3HAYUTEILHEIC
HEIOYETHI B OTBETE
CTYJCHTA, TaKUE Kak
OTCYTCTBHE
CaMOCTOSTEILHOTO
BBIBOJIA, peueBbIc
OLIMOKH U IIp

Hwxe 60

Heynosne

OLICHKEI «HCYIOBJICTBOPUTCIIbHO» BBICTABJIACTCSA

Onenka «HE




TBOPUTCJIb |CTYACHTY, €CJIM OH HC 3HACT 3HAYNTCIILHOM YacCTH |3a4TEHO»

HO MPOTPAMMHOT'O MarepHaia, JIOTTYCKAET | BBICTABIISIETCS
(e CYIIIECTBCHHBIC OIINOKH, HEYBEPEHHO, C|CTyneHry,
3auTeHo) |OONBIIMMU 3aTPYJHCHUSIMU BBITIOJTHACT |CTYJEHT  HE
MIPaKTHIECKHE paboTHI, HEOOXONMBbIE | OCHOBHEIX  ITOHSTHI

MIPaKTHYECKWE KOMIIETEHIIMM HE C(OPMHPOBAHBL, |TeMbl IUCLIHAIIIMHEI,
OOJIBIIMHCTBO TMPEAYCMOTPECHHBIX MPOrPaMMOM|HE  OTBEYaeT
oOyueHus: y4eOHBIX 3aJaHWil HE BBIOJIHEHO, | JOTIOJIHUTEIBHBIE
Ka4eCTBO MX BBINOJIHEHHA OLIEHEHO YHCIIOM|HABOMSIINE BOIPOCHI
0ayI0B, OJTU3KUM K MUHUMAIIEHOMY MIpernoaBaTes.

MuHmCTEpCTBO HayKH U BhICIIEro oOpa3oBanus Poccuiickoit denepanuu
HmxHekaMCKHii XUMHKO-TEXHOJIOTHIESCKHI HHCTUTYT ((pritnan)
benepanbHOro roCyIapCTBEHHOTO OIOPKETHOTO 00pa30BaTENbHOTO YUPEKICHHS
BbICILIEr0 00pa30BaHUs
«Ka3aHCKui HAIllMOHAIBHBIN UCCIE0BATEIbCKUN TEXHOJIOTMYECKUIT YHUBEPCUTET »

Dakynromem MEXaHNMYCCKUM
Kagheopa HAXT
Hamnpasnenue noaroToBKu: 20.03.01 «Texnocgepnan dezonacnocnovy
(k00 u naumenosanue)
[Ipoduns/mporpamma: «bezonacnocms MEXHON02UUeCKUX npoueccos
npPoOU3800CH18)
Cemectp 4

IlepeyeHb BONPOCOB ISl IK3aMeHAa

no qucuunnude b1.B.13 Meouko-ouonozuueckue ocroebl 0e30nacnocmu
(kK01 ¥ HAMEHOBAaHUE TUCIUITIINHEI (MOIYIA))

JK3aMeHAUMOHHBbIN Omiter Ne_ 1
1. OCHOBBI 3aKOHOATEIHCTBA M0 OE30MACHOCTH KU3HEIEATEIILHOCTH YEJIOBEKA.
2. CoueTanue NeCTBUS BPEIHBIX (PAKTOPOB CpeAbl OOUTAHMUS.

MuHHCTEpCTBO HAyKH U BhICIIEro oOpa3oBanus Poccuiickoit denepanun
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((huinan)
(benepaabHOro rocy1apCcTBEHHOT0 OI0PKETHOI0 00pa30BaTeIbHOIO YUPEKACHHS
BbICILIEr0 00pa3oBaHUs
«Ka3zancknii HalMOHAIBHBIM HCCIIEN0BATENBCKANA TEXHOJIOTHYECKUI YHUBEPCUTET »

Daxynomem MEXaHUYECKUU
Kagheopa IMAXT
Hampasnenue noaroroBku: 20.03.01 «Texnocghepuaa 6ezonacnocnoy

(k00 u nHaumenosanue)



[Ipodwmins/mporpamma:  «be3onacnocms  mexnonocuyeckux  npoueccos

RPOU3E00CHLE)
Cemectp 4

JK3aMeHALMOHHBIH OuiteT Ne_ 2
1. CocTosinue 310poBbs HacesneHus B PO u PT.
2. Akyctudeckue kosiebanus. BiusHue nyma Ha 3I0pOBbE YEIOBEKA.

MuHHCTEpCTBO HAyKH M BhICIIEro oOpa3oBanus Poccutickoit deneparuu
HmxHekaMCKHii XUMHKO-TEXHOJIOTHIECKHI HHCTUTYT ((rnan)
benepanbHOro rocy1apCTBEHHOTO OIOPKETHOTO 00pa30BaTEIbHOTO YUPEKICHHS
BBICIIET0 00pa30BaHUs
«Ka3aHCKui HaIllMOHAIBHBIN UCCIE0BATEIbCKUN TEXHOJIOTMYECKUIT YHUBEPCUTET »

Daxkynomem MeXaHUYEeCKUHU
Kagpeopa NAXT
Hampasnenue noaroroBku: 20.03.01 «Texnochepuaa 6ezonacnocmuvy
(k00 u HaumeHosaHue)
[Tpoduns/mporpamma: «be3onacnocmo MEXHO102UYEeCKUX npoueccoe
npou3600Ccme)
Cemectp 4

JK3aMeHAlMOHHBIN Omyer Ne 3
1. 310pOBbe — BaKHEHIINI (HaKTOP KU3HEEATEIBHOCTH YEJIOBEKA.
2. BubOpatus. Bausinue BuOGpaiuu Ha 30pOBbE YEIOBEKA.

MuHucTepcTBO HayKu U Bbiciiero oopasosanus Poccuiickoit denepanun
HuxHexkaMCKUi XMMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((humran)
benepabHOTO TOCYAPCTBEHHOTO OIOIKETHOTO 00Pa30BaTEIBLHOTO YUPEKICHUS
BBICIIIEr0 00pa30oBaHUs
«KazaHckuii HalMOHAIBHBIN HCCIEN0BATENbCKUNA TEXHOJIOTMUECKUI YHUBEPCUTET »

Dakynvmem MEXaHUYECKUU
Kagheopa IMAXT
Hamnpagiienue moaroToBku: 20.03.01 «Texnocgepnan dezonacnocnivy
(k00 u nHaumenosanue)
[Ipoduns/mporpamma: «be3onacnocmov  mexHon02uvecKux npoueccos
npou3600cme»
Cemectp 4

JK3aMeHAllMOHHBbIN OmiteT Ne_ 4
1. Knaccuduxarus yciaoBuii Tpyaa.
2. Bubpoakyctuueckue KoiebaHus.



MuHHCTEpCTBO HAyKH U BBICIIEro oOpazoBanus Poccuiickoit denepanun
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((uitnan)
(enepasbHOro TOCYAapCTBEHHOTO OIOPKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS
BbICILIEr0 00pa30oBaHUs
«Ka3zanckuii HalMOHAJIBHBINA UCCIIEIOBATEIBCKUN TEXHOIOTMYECKUN YHUBEPCUTET »

Daxkynrvmem MEXaHUYCCKUM
Kagheopa MAXT
Hamnpasnenue noaroToBku: 20.03.01 «Texnocgpepnas dezonacrhocmovy
(k00 u naumenosanue)
[Ipoduns/mporpamma: «be3onacnocmob MEXHO102UYEeCKUX npoueccos
nPOU3800CHLE)
Cemectp 4

JK3aMeHAUMOHHBbIN Omiter Ne_ S
1. ApanTanys 4enoBeKa K yCIOBUSAM OKPYKAIOIIEN CPEMBI.
2. MeTeopoJIorn4ecKue yCaoBUs IPOU3BOIACTBEHHOU CPEJIBI.

MuHucTepcTBO HayKU U Bhiciiero oopasosanus Poccuiickoit denepannn
HuxHexkaMCKUi XMMUKO-TEXHOJIOTMUECKUN HHCTUTYT ((humuan)
beneparbHOT0 TOCYIaPCTBEHHOTO OIOKETHOTO 00Pa30BaTEIHLHOTO YUPEKICHHS
BBICIIIEr0 00pa30oBaHUs
«KazaHckuii HalMOHAIBHBIN HCCIEN0BATENbCKUNA TEXHOJIOTHUECKUI YHUBEPCUTET »

Daxkynrvmem MEXaHUYECKUMN
Kageopa HAXT
Hamnpagiienue noaroToBku: 20.03.01 «Texnocpepnan dezonacnocmovy
(k00 u nHaumenosanue)
[Tpoduns/mporpamma: «be3onacnocmov _ mexHOI102UYECKUX ___NPOUeccos
nPOU3800CHL8)
Cemectp 4

JK3aMeHALMOHHBIN Ouster Ne_ 6
1. XapakTepucTrKa NpoLECCOB aAanTallH.
2. BoznelictBue pusnyeckux (GakTOPOB OKPYKAIOLIEH Cpelibl Ha OPraHu3M
YEJI0BEKa.

MunncTepcTBO HayKu U BhIcIero oopasosanus Poccuiickoit denepannn
HwmxHekaMCKuii XUMHKO-TEXHOJIOTHYECKUN HHCTUTYT ((priinan)
(benepaabHOro roCyAapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIbHOTIO YUPEIKACHHS
BBICIIETO 0OpPa30BaHUS



«KazaHckuil HallMOHAJILHBINA UCCIIEI0BATEILCKUN TEXHOJIOTUYECKUI

YHUBEPCUTET»

Daxkynomem MEXaHUYECKUN

Kagheopa MAXT
Hamnpasnenue noaroToBku: 20.03.01 «Texnocgepnas dezonacrhocmovy

(k00 u naumenosanue)

[Tpodwns/mporpamma: «bezonacnocmys _mexuonozuueckux  npoueccos
HpOU3600CcHIE)
Cemectp 4

IK3aMeHAIIMOHHBINA OmJieT Ne 7
1. OOmMe NPUHIUIIEI 1 MEXaHU3MBbI aJanTalluH.
2. MeTo1bl TOKCUKOJIOTHYECKUX UCCIIEOBAHMIA.

MuHucTepcTBO HAYKH U BhICIIEro oopazoBanus Poccuiickoit deneparuu
HwxHekaMCKuil XUMUKO-TEXHOJIOTUYECKUNA UHCTUTYT ((prinain)
benepaibHOTO TOCYAAPCTBEHHOTO OIO/I)KETHOTO 00Pa30BaTEIBLHOTO YUPEKICHUS
BBICIIIETO 00Opa30oBaHuUs
«Kazanckuil HalmOHAJILHBIN HUCCIEA0BAaTEIbCKUN TEXHOIOTHUECKHUHN

YHUBEPCUTET»

Daxkynromem MEXaHUYECKUU

Kageopa HAXT
Hamnpagiienue noaroTtoBku: 20.03.01 «Texnocgpepnan dezonacnocnivy

(k00 u nHaumenosanue)

[Tpoduns/mporpamma: «be3onacnocms _mexunonocuueckux __npoueccos u
npouU3800cme»
Cemectp 4

IK3aMEeHALMOHHBINA OmJieT Ne 8
1. OO6mMe Mephl MOBBIIEHUS] YCTOWUYUBOCTH OpraHU3Ma.
2. [laTtorenes pa3BUTHS KIIMHUKHU TTOPaKEHUS.

MunmcTepcTBO HayKu U BhIclIero oopasosanus Poccuiickoit ®denepanuu
HmxHekaMcknii XUMHKO-TEXHOJIOTHYECKHI MHCTUTYT ((prinan)
benepabHOTO TOCYAPCTBEHHOTO OI0KETHOTO 00Pa30BaTEIBLHOTO YUPEKICHHS
BbICIIET0 00pa30BaHUs
«KazaHckuii HalMOHATBHBIM UCCIEN0BATENbCKUN TEXHOJIOTMUECKUI YHUBEPCUTET »



QDaxkynvmem MEXaHUYECKUN

Kageopa [MAXT
Hampasnenue noaroroBku: 20.03.01 « Texnocghepuas dezonacnocmsy
(k00 u nHaumenosanue)
[Ipoduns/mporpamma: «bezonacnocmo MEXHO0102UYeCKUX npoueccoe
npoU3800CH18)
Cemectp 4

IK3aMEHALMOHHBINA OmJieT Ne 9
1. Kpatkas xapakTepucTUKa HEPBHOWU CHCTEMBI.
2. 'urueHnvyeckre HOpMaTUBHI.

MuHHICTEpCTBO HayKHU U BhICIIEro oOpa3oBanus Poccuiickoit denepanuu
HwxHekaMCKHil XUMUKO-TEXHOJIOTHYECKUN HHCTUTYT ((uiinan)
benepanbHOro roCyIapCTBEHHOTO OIOKETHOTO 00pa30BaTENbHOTO YUPEKICHHS
BbICILIEr0 00pa30BaHUs
«Ka3aHCKui HaIllMOHAIBHBIN UCCIEI0BATEIbCKUIN TEXHOJIOTHYECKUIT YHUBEPCUTET»

Daxkynomem MEXaHUYECCKUI
Kageopa HAXT
Hamnpasnenue noaroToBKu: 20.03.01 «Texnocgpepnan dezonacnocnvy
(k00 u nHaumenosanue)
[Ipoduns/mporpamma: «be3onacnocmob MEXHO102UYEeCKUX npoueccos
npPoOU3800CH18)
Cemectp 4

JK3amMeHAUMOHHBbIN Ouster N 10
1. PedexTopHbIN TPUHITUI PETYIISAIIHH.
2. OCHOBBI TUTHEHUYECKOTO HOPMUPOBAHUS (DAKTOPOB OKpYKAIOIIEH cpej.

MuHHCTEpCTBO HAyKH U BhICIIEro oOpa3oBanus Poccuiickoit denepanun
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN WHCTUTYT ((huinan)
(benepaabHOro rocy1apcTBEHHOT0 OI0PKETHOI0 00pa30BaTENbHOTO YUPESKICHUS
BbICILIEr0 00pa3oBaHUs
«Ka3zancknii HalMOHAIBHBIM HCCIIEN0BATENBCKANA TEXHOJIOTHYECKUI YHUBEPCUTET »

Dakynbmem MEXaHUYECKUU
Kagheopa MAXT

Hamnpasnenue noaroToBku: 20.03.01 «Texnocgepnan dezonacrhocmovy




(k00 u nHaumenosanue)
[Tpoduns/mporpamma: «bezonacnocmy _mexuonozuueckux  npoueccos

HPOU3600CHIE)
Cemectp 4

Jk3aMeHAIMOHHBIN Omjter Ne 11
1. CiMHHON MO3T.

2. 111Y, HopmupoBanue pusnyeckux GakTopoB cpe/ibl OOUTaHUS.

MuHHCTEpCTBO HAyKH M BhICIIEro oOpa3oBanus Poccuiickoit deneparuu
HmxHeKkaMCKHii XUMHKO-TEXHOJIOTHYECKHI HHCTUTYT (rnan)
benepanbHOro roCyIapCTBEHHOTO OIOPKETHOTO 00pa30BaTENbHOTO YUPEKICHHS
BbICILIEr0 00pa30BaHUs
«Ka3aHCKui HAlIMOHAIBHBIN UCCIEI0BATEIbCKUN TEXHOJIOTMYECKUIT YHUBEPCUTET »

Dakynromem MEXaHMYCCKUM
Kageopa NAXT
Hamnpasnenue noaroToBKu: 20.03.01 «Texnocgpepnan dezonacnocnvy
(k00 u naumenosanue)
[Ipoduns/mporpamma: «be3onacnocmob MEXHO102UYEeCKUX npoueccos
npPoU3800CH18)
Cemectp 4

JK3aMeHAIIMOHHBIN OmJieT Ne 12
1. ®U3MOIOTHS CEHCOPHBIX CUCTEM.
2. NoHu3upyomnme u3Iy4eHus - XapakTep BO3ACUCTBUS, KPUTEPUU OLICHKH.

MuHucTepcTBO HayKy U BhIciiero oopasosanus Poccuiickoit denepannn
HuxHexkaMCKUi XMMUKO-TEXHOJIOTHYECKUNA HHCTUTYT ((humuan)
benepabHOTO TOCYaPCTBEHHOTO OIOIKETHOTO 00Pa30BaTEIBLHOTO YUPEKICHUS
BBICIIIErO 00pa3oBaHUs
«KazaHckuii HallMOHATBHBIM UCCIEOBATENbCKUNA TEXHOJIOTMUECKUI YHUBEPCUTET »

Q@akynemem _ MEXaHMYECKHU
Kageopa HAXT
Hanpagienue nmoarotoBku: 20.03.01 «Texnocghepnas dezonacnocmpy
(k00 u nHaumenosanue)
[Tpoduns/mporpamma: «be3onacnocms _mexuonozuueckux __npoueccos
HpPOU3800CHIE)
Cemectp 4

JK3aMeHAIIMOHHBIN Omyer Ne 13



1. OOuue NpUHIMUIBI PAO0ThI CEHCOPHBIX CUCTEM.

2. DIEKTpOMAarHUTHOE, 3JIEKTPUYECKOE U MarHuTHble mosist. VIX Bo3neicTBHE Ha
OpraHu3M YeJI0BEKa.

MuHucTepcTBO HayKH U BhIcLero oopasosanus Poccuiickoit denepannn
HwxHexkaMCKuil XUMHKO-TEXHOJOTMUECKUI UHCTUTYT ((uiinai)
(enepabHOr0 rocyJapCTBEHHOT0 OIOKETHOTO 00Pa30BaTEIbHOTO YUPEXKICHUS
BbICLIEr0 00pa30BaHuUs
«Ka3zaHckuii HallMOHATIBHBIN MCCIIE0BATENIbCKUN TEXHOJIOIMYECKH YHUBEPCUTET »

Daxkynbmem MEXaHUYCCKUU
Kagheopa MAXT
Hampasnenue noaroroBku: 20.03.01 «Texnochepuaa 6ezonacnocmuvy
(k00 u HaumeHosaHue)
[Tpoduns/mporpamma: «bezonacnocmo MexXH0102UYeCcKUX npoueccoe u
npPOU3800CH1E)
Cemectp 4

IK3aMeHAIIMOHHBIA OnJjeT Ne 14
1. Knaccudukamus ananuzatopoB. CBOHCTBa aHATIU3aTOPOB.
2. DIIEKTPUYECKHI TOK.

MuHKCTEpCTBO HAyKH U BbICIIEro oopazoBanus Poccuiickoit @enepanuu
HwxHekaMCKHil XUMUKO-TEXHOJIOTHYECKUN HHCTUTYT ((huiinan)
(benepaabHOro rocy1apCTBEHHOT0 OI0PKETHOI0 00pa30BaTeIbHOI0 YUPEKACHHS
BbICILIEr0 00pa3oBaHuUs
«Ka3zaHCKui HAIIMOHATBHBIN UCCIIEI0OBATEIbCKUN TEXHOJIOTUYECKUIT YHUBEPCUTET »

Daxkynromem MEXaHMYCCKUM
Kagheopa IMAXT
Hamnpagiienue moaroToBku: 20.03.01 «Texnocgepnan dezonacnocnivy
(k00 u nHaumenosanue)
[Ipoduns/mporpamma: «be3onacnocmob MEXHO102UYEeCKUX npoueccos u
npoU3800CmME»
Cemectp 4

JK3aMeHAIIMOHHBIN OmJieT Ne 15
1. 3puTenbHBINA aHAMU3ATOpP.

2. JIazepHoe usnyuyenue, Y ®-n3nyuenne, UK-n3nyyenne.



MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBaHus Poccuiickoit denepanun
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((rnain)
(enepasbHOro TOCYAapCTBEHHOTO OIOPKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS
BbICILIEr0 00pa30oBaHUs
«Ka3zanckuii HalMOHAJIBHBINA UCCIIEIOBATEIBCKUN TEXHOIOTMYECKUN YHUBEPCUTET »

Daxkynrvmem MEXaHUYCCKUM
Kageopa NAXT
Hamnpasnenue noaroToBku: 20.03.01 «Texnocgepnas dezonacrhocmovy
(k00 u naumenosanue)
[Ipoduns/mporpamma: «beszonacnocmo MEXHO102UYeCKUX npoueccos
nPOU3800CHLE)
Cemectp 4

JK3aMeHAUMOHHBIN Ouiter Ne_ 16
1. Cnyx0oBOW aHAJIA3ATOD.
2. Cratndeckoe 31eKTPUYECTBO.

MuHucTepcTBO HAYKH U BhICIIEro 0Opa3oBaHus Poccuiickoit @enepanuu
HuxHexkaMCKUil XUMHKO-TEXHOJIOTUYECKUM UHCTUTYT ((puran)
dbenepaabHOro rocy/1IapCTBEHHOTO OOJPKETHOTO 00pPa30BaTEIbHOTO YUPEKIACHHUS
BBICIIIEr0 0Opa30BaHuUs
«KazaHckuil HallMOHAJILHBINA UCCIIE0BATEIbCKUN TEXHOJIOTUYECKUMN

YHUBEPCUTET»

Daxynbmem MEXAHUYECKUU

Kageopa NAXT
Hamnpasnenue noaroToBKu: 20.03.01 «Texnocgepnan dezonacnocnvy

(k00 u nHaumenosanue)

[Tpoduns/mporpamma: «bezonacnocmy _mexuonocuueckux  npoueccog  u
npou3600cme»
Cemectp 4

JK3aMeHAIIMOHHLIN Onjter Ne 17
1. OOOHSATETBHBIN aHATTU3ATOP.
2. MexaHu3M JIeUCTBUS OTPABIISIIOIIUX BEIIECCTB.



MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBaHus Poccuiickoit denepanun
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((uitnan)
(enepasbHOro TOCYAapCTBEHHOTO OIOPKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS
BbICILIEr0 00pa3oBaHUs
«Ka3zanckuii HalMOHAJIBHBINA UCCIIEIOBATEIBCKUN TEXHOIOTMYECKUN YHUBEPCUTET »

Daxkynrvmem MEXaHUYCCKUM
Kageopa NAXT
Hamnpasnenue noaroToBku: 20.03.01 «Texnocgepnas dezonacrhocmovy
(k00 u naumenosanue)
[Ipoduns/mporpamma: «beszonacnocmo MEXHO102UYeCKUX npoueccos
npou3800Ccmae»
Cemectp 4

IK3aMeHAIIMOHHBIA OnJjeT Ne 18
1. KoHbII1 aHAIHU3aTOP.

2. Iyt mocTynieHus: OTPAaBIAIOIINX BEUIECTB B OPraHU3M.

MuHucTepcTBO HayKy U Bhiciiero oopasosanus Poccuiickoit denepanun
HuxHexkaMCKUi XMMUKO-TEXHOJIOTHYECKUN HHCTUTYT ((huiuan)
benepabHOTO TOCYAPCTBEHHOTO OIOIKETHOTO 00Pa30BaTEIBLHOTO YUPEKICHUS
BBICIIIEr0 00pa30oBaHUs
«KazaHckuii HalMOHATBHBIM HUCCIEN0BATENbCKUNA TEXHOJIOTHUECKUI YHUBEPCUTET »

Daxynvmem MEXaHUYECKUM
Kageopa HAXT
Hamnpagiienue noaroTtoBku: 20.03.01 «Texnocgpepnan dezonacnocnivy
(k00 u nHaumenosanue)
[Tpoduns/mporpamma: «be3onacnocmov _ mexHOI102UYECKUX ___NPOUeccos
nPOU3800CHL8)
Cemectp 4

JK3aMeHAIIHOHHLIN Onyier Ne 19
1. boneBast 4yBCTBUTEIbHOCTb.
2. Knnaccudukanus oTpaBIsiONIUX BEIIECTB.



MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepannu
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((uitnan)
(enepasbHOro TOCYAapCTBEHHOTO OIOPKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS
BbICILIEr0 00pa30oBaHUs
«Ka3zanckuii HalMOHAJIBHBINA UCCIIEIOBATEIBCKUN TEXHOIOTMYECKUN YHUBEPCUTET »

Daxkynrvmem MEXaHUYCCKUM
Kageopa NAXT
Hamnpasnenue noaroToBku: 20.03.01 «Texnocgepnas dezonacrhocmovy
(k00 u naumenosanue)
[Ipoduns/mporpamma: «beszonacnocmo MEXHO102UYeCKUX npoueccos u
npou3800Ccmae»
Cemectp 4

JK3aMeHAUMOHHBbINA Oniter Ne_ 20
1. OCHOBBI TPOMBIUIEHHOW TOKCUKOJIOTHH.
2. OU3UKO-XMMUYECKHE CBOKCTBA OTPABJISIIOIINX BEIIECTB.

MuHucTepcTBO HayKy U Bhiciiero oopasosanus Poccuiickoit denepanun
HuxHexkaMCKUi XMMUKO-TEXHOJIOTMUECKUN HHCTUTYT ((humuan)
beneparbHOT0 TOCYJAPCTBEHHOTO OIOKETHOTO 00Pa30BaTEIHLHOTO YUPEKACHHS
BBICIIIEr0 00pa30oBaHUs
«KazaHckuii HalMOHATBHBIM HUCCIEN0BATENbCKUNA TEXHOJIOTHUECKUI YHUBEPCUTET »

Daxkynvmem MEXaHMYECKUM
Kageopa HAXT
Hamnpasnenue noaroToBKu: 20.03.01 «Texnocgepnan dezonacnocnvy
(k00 u naumenosanue)
[Ipoduns/mporpamma: «be3onacnocmob MEXHO102UYEeCKUX npoueccos u
npPoU3800CH18)
Cemectp 4

JK3aMeHAIIMOHHBIN OmJieT Ne 21
1. IloHsATHE O TOKCUKOJIOTHUU.
2. Knmaccudukanys u Bo3/1eliCTBIE BPEIHBIX BEIISCTB HA YEIIOBEKa.

Kputepun onenku. OrieHka 3a OTBET Ha BOMPOCHI K K3aMEHY, MPOBOAUMBIA B (hopme
YCTHOTO OTpOCa 3HAHUN CTY/AEHTOB, OCYILIECTBISETCS B COOTBETCTBUH C OaNIbHO-PEUTUHTOBOM
CHCTEMOW W TIpeAroaraeT MakCUMaabHbIN Oamt 3a otBeT — 40. OneHnBaHNE OTBETa CTY/ACHTA
MPOM3BOJIUTCS IO CIEAYIOLIEH IKaie 0anoB.

Kpurepnii oneHkn bana

JleMOHCTpHpYET TIOJHOE IOHHMaHHWE IOCTaBJACHHOTro Bompoca. Jlaer monusii | (40) 5
pa3BepHYTHI OTBET Ha OCHOBHOW Bompoc. JlaeT mormuecku OOOCHOBaHHBIA U
MPaBWJIbHBIN OTBET HA JOMOJHUTEIBHBINA BOMPOC.




OuneHka «OTJIMYHO»  BBICTABIIAECTCA CTYACHTY, €CIM OH HCYEPIBIBAIOIIE,
IIOCIIEZOBATENBHO, YETKO M JIOTMYECKH CTPOMHO H3J1araeT MaTepuall, yMeeT TECHO
YBSI3BIBaTh TEOPHUIO C IPAKTUKOHM, MCIONb3YyeT B OTBETE MaTepUal PEKOMEHIYEMOM
JIUTEPaTypBHl, IIPaBUIILHO O0OCHOBBIBAET  IPHUHATOE  pELICHHUE, BJIAJIEET
Pa3HOCTOPOHHHMMM HaBBbIKAMU U IIPUEMAMU BBIIOJHEHHUs IPAKTUYECKUX 3a1a4.

I[aeT JIOCTaTOYHO MOJIHBIM OTBCT, C HApPYUHICHUCM II0CJICAOBATCIIbHOCTU H3JIOKCHUA.
OTBeuaeT Ha HOHOHHHTGHBHBIﬁ BOITIPpOC, HO 000CHOBAaTb HE MOJKET.

OIIeHKa «X0pouI0» BLICTABIACTCA CTYACHTY, €CJIM OH IO CYICCTBY HU3JIaracTt
MaTtcpuall, IpaBUJIbHO ITPUMCHACT TCOPETUUCCKUE ITOJIOKECHUA ITPU PCHICHUN
MPAKTUYCCKUX BOIIPOCOB.

(32)4

JlaeT HemonHbIA OTBET HAa OCHOBHOM Bompoc. He maer oTBera Ha JOMOJHUTEIBHBIN
BOIIPOC.

OueHka «yJAOBJIE€TBOPUTENbHO» BBICTABISICTCS CTYIACHTY, ©CJIM OH HMEET 3HaHUS
TOJIBKO OCHOBHOTO MaTepuajia, HO HE YCBOWJI €ro JeTajeH, JOMyCKaeT HETOYHOCTH,
HEIOCTATOYHO MpaBUJIbLHBIC bopMyITUpOBKH, HapYIICHUS JIOTHYECKOH
MOCJICIOBATEILHOCTH B M3JI0KEHUH NMPOTPAMMHOI0 MaTepuaa.

(24)3

Her otsera.

OneHka «Hey/10BJIeTBOPUTEIbLHO» BBICTABISICTCS CTYACHTY, KOTOPBI HE 3HAET
3HAYUTENIBHOM YacTH MPOrpaMMHOI0 MaTepHaia, JOIMyCcKaeT CyIleCTBEHHbIE OIINOKY,
HEYBEPEHHO, C OOJBIINMU 3aTPyTHEHUSIMHU OTBEYAET Ha BOMpPOckl. Kak mpaBuIo,
OLIEHKA «HEYJJOBJIECTBOPUTEIBHO» CTABUTCS CTYIEHTaM, KOTOPbIE HE MOT'YT NPOJOKUTh
oOydeHune 06€3 T0NOJHUTENbHBIX 3aHATUN 110 COOTBETCTBYIOIIEH AMCIUILIIMHE.

Kpurepuii oueHkn

bann

3a nepBbIii Bompoc OumneTa

10

3a BTOpOH BoIpoc Ouiera

20

3a JIOMOJIHUTENIbHBINA BOIIPOC

ol

3a JIOTIOTHUTEIIbHBIN BOIIPOC

HUmoeo

40

MuHHCTEpCTBO HAYKU U BhICIIEro oopazoBanus Poccuiickoit denepannn
HwxHekaMCKuil XUMUKO-TEXHOJIOTHYECKUN HHCTUTYT ((huiinan)
(benepaabHOro rocyAapCcTBEHHOT0 OI0PKETHOI0 00pa30BaTEIbHOIO YUPEKACHHS
BbICILIEr0 00pa30oBaHUs
«KazaHcknii HallMOHAIBHBIN HCCIIEN0BATENBCKANA TEXHOJIOTMYECKUI YHUBEPCUTET »

Dakynbmem MEXaHUYECKUU
Kagheopa MAXT

Hamnpagiienue moaroToBku: 20.03.01 «Texnocgepnan dezonacnocnivy

(k00 u nHaumenosanue)

[Tpoduns/mporpamma: «bezonacnocmy _mexuonocuueckux  npoueccos  u

RPOU3E00CHILE)
Cemectp 4

TeMbI TOKJIa10B




Tema 6. OCHOBBI THTHEHMYECKOT0 HOPMHUPOBAHUSA (PAKTOPOB
OKpYy:Kawuen cpeabl. ' urueHuyeckue HOPpMaTUBBI.

TeMbl BBICTYIJICHHI

['urnennyeckre HOpMaTHUBHI.

[IpenensHo gomyctumbie koHeHTpanuu (I1J1K).

JHomyctumblie octarounbie koHueHTpauu (O1K).

[IpenenvHo ponyctumeie yposHu (II1Y).

OpueHTHpoBOUHBIE Oe30nacHbie ypoBHU Bo3zAeiicTBug (OBYB).
Jonyctumyto koHnentpanuio (JIK) paaroakTHBHBIX BEIIECTB.

ok wnE

Kputepuu ouneHkH: OlleHKA 32 KOHTPOJIBHYIO PabOTy, OCYIIECTBISICTCS B COOTBETCTBUU
¢ OATbHO-PEHTHHIOBOM CUCTEMOM M MpeIoaracT MakCuMalibHbIi 0ami—20 (MUHUMaTbHOS—
12 6anno). OueHuBaHue padOTHI CTYACHTA IPOU3BOIUTCS 110 CISAYIOMIESH 1Kaie 6ayuIoB:

Munum. | Make.

Kputepuii oueHkn KOJI-BO | KOJI-BO

0a/JIoB | 0aJlJIOB
ITomHOE packphITHE MPOOIEMBI 3 5
OTBeTHI Ha BOITPOCHI 3 5
[TocnemoBarenbHOE U JIOTHYHOE M3JIOKEHHE MaTepralia 3 5
Haymune npesunTanmm 3 5
HUmoeo 12 20

MuHucTepcTBO HayKy U BhIciero oopasosanus Poccuiickoit denepannn
HmxHekaMCKuit XUMHKO-TEXHOJOTHUECKUI MHCTUTYT ((puiinai)

beneparbHOTO TOCYIaPCTBEHHOTO OI0/KETHOTO 00Pa30BaTEIBLHOTO YUPEKACHUS

BBICIICTO O6p330BaHI/I}I

«KazaHckuii HalMOHAIBHBIN HCCIEN0BATENbCKUNA TEXHOJIOTHUECKUI YHUBEPCUTET »

MEXAHUYECKUI
ITAXT

Daxynvmem
Kagheopa

Hanpagiienue nmoarotToBku: 20.03.01 «Texnocghepnas dezonacnocmpy

(k00 u nHaumenosanue)

[Mpoduns/mporpamma:  «bezonachocms mexnonocuueckux

npoueccoe

HPOU3600CHIE)
Cemectp 4

IIpakTnueckas padora

Tema 3. Kinaccuduxkanus yciaoBuii Tpyaa

OmpenenseM TOKCHUECKOE JEHCTBUE BEIIECTB, BBIJACISIONIMXCS B BO3AyX paOoyveil 30HBI
(ucxonmuble naHHble B Tabmuue 1). B ganHOW 3amaue ompenensieM TOKCHYECKOE ICHCTBHE
BpPEIHBIX BEIIECTB, BBIACIIEMBIX B IPOIECCE MPOU3BOACTBA, TPEOOBAHHMS K MHUKPOKIMMATY



paboueil 30HBI, omnpenaenseM TpeOyeMblii BO3AyXOO0OMEH, HOPMBI OCBEUICHHUS, YPOBEHB IIyMa,
BO3/ICHCTBYIOLIETO HA pAOOTHHUKOB.

Tabnuna 1
VcxonHble JaHHBIE K 3a7a4€
ITomemenue, m:
A-mmna 24
B-mmpuna 12
H-BrIcOTa 6,2
[Tpon3BOACTBEHHBIE YCIOBUSI:
IIpumeHsiemble BenlecTBa Tonyon
YKCycHas KUCJIOTa
G, , KI/4 KOJIMYECTBO BEILIECTBA BBIACISIEMOE U3 000PYAOBAHHUS 0,2
G, , KI/4 KOJIMYECTBO BEIIECTBA BBIACISIEMOE U3 000PYAOBAHHUS 0,4
Brmmonnsemas padota xapakTepu3yeTcs dHeprozarparaMy OpraHu3Ma, 130
KKaJ/4
Ocgemnienue: E, JK; n3MepeHHOE 3HAYCHHE OCBEILIEHHOCTH Ha padoueM 110
MecTe, JIK
HanMmenbmmii pasmep 00beKTa pa3muyeHus, MM 0,4
KoHtpacT-cpeanuii Cp
DOH-TEeMHBIN T
[IyM: HICTOYHMKOM IITyMa sIBJIsieTcs 000pyaoBaHue AJist KoToporo Lp, 60
1b(A) — u3MepeHHOe 3HAUCHNE YPOBHS 3ByKa Mo mKane “A”

B cBeTunbHMKaX UCIONB3YyeTCs B KAUECTBE MCTOUHUKA CBETA JIaMIla HaKaJIMBaHUS.
OnpeneseHue TOKCHYECKOr0 AeliCTBUS BellleCTB, BbIAEJSIOIIMXCH B BO3AYX padoyeil
30HBI.

Xapakrepuctuka TokcuaHocTy Tosryosia CgHs-C.

Ceoiicmea monyona

becuBetHass moABHXKHAs JieTy4yash JKUJIKOCTb C PE3KHMM 3alaxoM, MposBIsSET ciaboe
HapkoThueckoe neicTBue. CMmemmMBaeTcs B HEOIPAaHWYEHHBIX IpEAeNaXx C YIIIEBOAOPOAaMH,
MHOTHUMHU CIIUPTaMH, IPOCTHIMHU U CIOKHBIMH 3(pUpaMU, HE cMeluBaeTcs ¢ Bojaou. [Tokazarens
npesnomienus cgera 1,4969 npu 20 °C. 'oproy, cropaet KONTALIMM IIJIaMEHEM.

[Ipumensiercs Uil TONY4YEeHMs] TPOTWUJIA, KalpoJlakTama, B AHWIMHOKPACOYHOM H
(dapMalieBTUYECKOH  MPOMBIIUIEHHOCTH, B  KayecTBE BBICOKOOKTAHOBOI'O  KOMITOHEHTa
ABUAIMOHHBIX M ABTOMOOWJIBHBIX OEH3MHOB, PAacTBOPHUTENS, B IPOU3BOJACTBAX HEKOTOPBIX
IUIaCTMAcCC, CMOJI, JIAKOB, TUIIOTPA()CKUX KPACOK.

Tokcuueckoe oeiicmeue

B BBICOKMX KOHIIEHTpalMsIX IEHCTBYET HapKoTHUecKH. Ha HEepBHYIO cUCTEMy IEMCTByeT
CUJIbHEE, 4YeM OEH30J1, CHJIbHEE CKa3bIBAeTCs U pa3apakaroliee JeHCTBUE apoB.

[Tapsl TONyoOJIa MOTYT IPOHUKATh Y€pe3 HEMOBPEXKACHHYIO KOXKY M OpraHbl AbIXaHMS,
BbI3bIBaTh MOpPAXEHHE HEPBHON CHCTeMbl (3aTOPMOKEHHOCTb, HapylieHuss B padote
BECTHOYJISIPHOTO ammapara), B TOM uucie HeoOpatumoe. IloaTomy paboTaTh ¢ TOIYyOJOM H
pPacTBOPUTEINSIMHU, B COCTaB KOTOPBIX OH BXOJUT, HEOOXOJMMO B IMIPOYHBIX PE3NHOBBIX MEepUaTKaxX
B XOPOIIO ITPOBETPUBAEMOM MTOMEILIEHUH WIN C UCIIOIb30BAaHUEM BBITSKHOW BEHTUIISALINH.

Xapakmepucmuxka moKcuuHoOCmu YKCYCHOU KUCIOMbl

VYkcycHas KMCI0Ta, KOHLEHTpaus KoTopoil 6mauska k 100 %, HaspIBaroT seasHoN. 70—
80 % BOMHBII pPacTBOp YKCYCHOW KHCIOTHI HA3bIBAIOT YKCYCHOHM 3cceHmmen, a 3—15 % —
yKCycoM. BoaHble pacTBOpBl YKCYCHOM KHCIOTHI IIMPOKO HCIOJIB3YIOTCSI B IHIIEBOMN
MIPOMBIIIJIEHHOCTH U OBITOBOI KYJIMHApUU, & TaKK€ B KOHCEPBHUPOBAHUHU. YKCYCHYIO KHCIIOTY
IPUMEHSIOT U1 TOJY4YEHMsI JIEKapCTBEHHBIX M AYIIMCTBIX BEIIECTB, KaK pPAacCTBOPUTEIb
(HampuMep, B  TPOW3BOJCTBE  AICTHIIEIUNIONIO03bI, areroHa). OHa wHcHojib3yercs B
KHUTOIIEYaTaHUM U KpallleHUU. YKCYCHasl KUCJIOTa MCIOJB3YETCs KaK peaKIMOHHAs cpela JUis
IPOBE/ICHUS OKUCIIEHUS Pa3IMYHbIX OPraHUYECKHX BEILECTB.

Tokcuueckue Oeiicmeus


http://ru.wikipedia.org/wiki/%D0%A3%D0%BA%D1%81%D1%83%D1%81
http://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D1%82%D0%B2%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C
http://ru.wikipedia.org/wiki/%D0%90%D1%86%D0%B5%D1%82%D0%B8%D0%BB%D1%86%D0%B5%D0%BB%D0%BB%D1%8E%D0%BB%D0%BE%D0%B7%D0%B0
http://ru.wikipedia.org/wiki/%D0%90%D1%86%D0%B5%D1%82%D0%BE%D0%BD

[Tapel YKCYCHOH KHCIOTBI pa3fpakaloT CIM3HCThIE OOOJIOYKH BEPXHUX JAbIXATEIbHBIX
nyteit. [Topor BocnipusiThs 3amaxa yKCYCHOUM KHCIIOTHI B BO3JIyXe HaXxoauTcs B paiione 0,4 mr/m.
[TAK B armocdepHoM Bo3znyxe coctasisier 0,06 mr/m?, B Bo3ayxe pabo4Mx MOMEIIEHHH — 5
mr/m3. JleficTBHe YKCYCHOM KHCIOTHI Ha OHOJIOIrMYECKHE TKAaHU 3aBUCHUT OT CTENEeHU ¢
pa3baBnenus Bomo. OMACHBIMU CUMTAIOTCS PACTBOPHL, B KOTOPBIX KOHLEHTPAIMS KHUCIOTHI
npesbimaer30 %.

KoHueHTpupoBaHHasi YKCyCHasi KHCJIOTa CIIOCOOHA BBI3bIBATH XHUMHYECKHE OXKOTH,
MHUIUUPYIOIINE PA3BUTHE KOArYJISIMOHHBIX HEKPO30B MPUJICTAIOIIMX TKaHEH pa3IuyHON
HOPOTSDKEHHOCTH U TITYOUHBI.

[Toxazareny TOKCHYHOCTH BEIIECTB IIPEICTABICHbI B TAOIHIIE 2.

Taoauna 2
Iloka3zarej M TOKCMYHOCTH BELIECTB

BemectBo LDso CDsg KBHO HHKﬁ Kirace omacHocTH
MI/KT MI/M

Tonyon 7000 - - 50 Il

Ykcycnas kuciora | 400 - - 5 Il

CpencTBa UHIMBUYaIbHOW 3aIlUTHI, IPUMEHSEMbIE IIPU padoOTe C JaHHBIMU BEILIECTBAMHU.
[Ipu pabore Cc yka3aHHBIMU BeIleCTBAaMM HEOOXOJMMa CHElMaJbHAs 3allUTa KOXKU U IJIa3.
PaboTrHukam BeIIAIOTCS: clieuanbHas OJ€XK/1a, ClelaibHas 00yBb, CPEICTBA NHAUBUAYATbHON
3alUThl OPraHOB [JbIXaHWUA (QUIBTPYIOLIEr0 THUMA (MACKM MM TOJIYMAackd CO CMEHHBIMU
¢unbTpamu mapku ABEK), cpenctBa MHAMBHAYalbHOM 3alMThl PyK (3alLUUTHBIE MEPUYATKH,
HapyKaBHHUKH), CPEJICTBA MHIMBUYAIIbHOM 3aIIUTHI I71a3 (3aILUTHBIE OYKU) COMIaCHO THUIOBBIM
HOpMaMm.
B ycnoBusix BBICOKHMX KOHIIEHTpalUUH HEOOXOAMMO MPHUMEHATh CPEJCTBA WHAUBUIYAIbHON
3aIIMUTHl OPTraHOB JBIXaHUS U30JIUPYIOLIErO TUIIA.

Onpenesnenue TpeGOBaHNH K MUKPOKJIMMATY padoueil 30HbI
JAHHOT0 MPOM3BOJCTBEHHOI0 NOMEIICHHS B TEIJILIH M XOJI0AHBIN NEPHOABI TOAAa U
(¢opmympyem TpeOOBaHUSA K CUCTEME OTONJIEHUS

XapaKTepI/ICTI/IKa OTAECJIBbHbIX KaTeropnﬁ paﬁoT

1. Kareropun paboT pa3rpaHUYMBAIOTCS Ha OCHOBE WMHTEHCHBHOCTH SHEpro3arpar
opranmu3ma B kKan/g (BT).

2. K kareropuu la oTHOCATCSI pabOTHI ¢ MHTCHCHBHOCTRIO dHEpro3aTpar a0 120 kkan/g (10
139 Brt), mnpou3BoAMMBIE CHJIS W CONPOBOXKAAIOUIMECS HE3HAUUTENbHBIM (DU3HYECKUM
HanpspkeHueM (psii npodeccuil Ha MpeanpusaTHsIX TOYHOro Mpubopo- U MAIIMHOCTPOEHUS, Ha
4acOBOM, IIIBEITHOM MPOU3BOJCTBAX, B c(epe yIpaBIeHHs U T.I1.).

3. K kareropun 16 oTHOCATCS pabOTHI C MHTEHCHUBHOCTHIO dHepro3aTpar 121-150 xkan/a
(140-174 Bt), npou3BOAMMEBIC CHJsI, CTOS WM CBSI3aHHBIE C XOJbOOW M COMPOBOXKIAFOIIUECS
HEKOTOPHIM (PU3NIECKUM HATPSIKCHUEM.

4. K kareropuu lla oTHOCATCS pabOTHl ¢ MHTEHCUBHOCTBIO 3Hepro3arpar 151-200 kkan/a
(175-232 BT), cBs3aHHBIE C MOCTOSHHON XOABOOM, MepeMenieHrneM MeIKuX (10 1 Kr) u3menuii
WIA TIPEJAMETOB B TOJOXKEHUU CTOSI WIM CHIS M TPeOYIOIIHME OIpeaesIeHHOro (U3UYECKOro
HaTPSKCHUS.

5. K xateropun 116 otHOCATCS pabOThl ¢ MHTEHCUBHOCTBIO 3Hepro3arpar 201-250 kkan/4u
(233-290 BrT), cBs3aHHBIE ¢ XOABOOM, MEpPEMEIIEHHEM U TMEPEHOCKON Tspkectedl 10 10 Kr u
COITPOBOKIAIOIINECS YMEPEHHBIM (PU3UUECKUM HAMIPSHKEHHEM.

6. K xareropun Il otHOCSTCSI pabOTHI C MHTEHCUBHOCTHIO PHEpro3arpat oosee 250 kkan/4


http://ru.wikipedia.org/wiki/%D0%9F%D0%94%D0%9A
http://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B7%D0%B4%D1%83%D1%85
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%B0%D0%B3%D1%83%D0%BB%D1%8F%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BD%D0%B5%D0%BA%D1%80%D0%BE%D0%B7
http://ru.wikipedia.org/wiki/%D0%A2%D0%BA%D0%B0%D0%BD%D1%8C_(%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)

(6onee 290 Br), cBA3aHHBIE C MOCTOSHHBIMU NEPEIBUKCHUSIMH, MTEPEMEIICHUEM U NIEPEHOCKOMN
3HaUUTENbHBIX (CBbIIIE 10 Kr) TspKecTel M TpeOyromue 00X GU3NIECKUX YCUINN. /enaem
861600, YMO Kamezopus MANCECMU BbINOJIHAEMbIX 6 yexe pabom HA OCHOBAHUU UCXOOHBIX
oanHuix — 6.

HopMmbl (onTUMAJIbHBIE U 10IYCTUMbIE) TEMIIEPATYPHI,
OTHOCHTEJIbHOM BJIAKHOCTH U CKOPOCTH ABHKEHHUS BO31yXa
B padoueii 30He MoMeIeHUust

Taoauna 3

OnTuMajibHbIe BeJINYMHBI OKa3aTe/lell MUKPOKJIUMATA Ui KaTteropuu 10

ITepuon rona |Kareropus padot | Temmeparypa |Temmepatyp |OtHOCHTENBH | CKOPOCTH
110 YPOBHIO Bo3ayxa, °C a ast JIBAYKEHUS
sHeprosarpar, Bt MOBEPXHOCT |BJIQXKHOCTh  |BO3AYyXa, M/C
e, °C BO311YyXa, %
Xomnonueridi |16 (140-174) 21-23 20-24 60-40 0,1
Termnbrii 16 (140-174) 22-24 21-25 60-40 0,1
Tab6aunna 4
JlonycTuMbIe BeJIMYMHBI MOKa3aTelell MUKPOKJIUMATA 11 KaTeropuu | 6
[lepuon |Karerop |Temmeparypa Bo3ayxa, |Temre- |OtHOcu | CKOPOCTH IBUKEHUS
rojaa us paodor | °C patypa |- BO3/IyXa, M/C
1o JIUara3oH |auama3oH |[OBEp-  |TEJbHAs | Avama- | OIS
YPOBHIO |HHXKE BBIIIIE XHOC-TEH, |BI@X- |30HA TEMIIe- |JHMama3oHa
3HEpro- |ontumains |ontumaibH |°C HOCTb |paTyp TEeMIIEpaTyp
Tpat, BT |HbIX BIX BO3/lyXa | BO3IyXa BO3/IyXa
BEJIUYHMH | BEJTUIHH , % HUKE ONTH- | BBIIIE
MaTbHBIX ONTUMAJIbHBI
BCJIMYMH, HE |X BEJUYHH,
Ooee He Oonee™*
Xomoxn- |16 (140- |19,0-20,9 |23,1-24,0 |18,0-25,0 15-75 |0,1 0,2
HBIH 174)
Temnerit |16 (140- 20,0-21,9 |24,1-28,0 |19,0-29,0 |15-75* |0,1 0,3
174)

Omnpenesienne TpedyeMoOro Bo31yxoo0MeHa u 000CHOBaHNE BbIOOPa CHUCTEMbl BEHTHJIALMU

KpatHocTh BO31yX000MeHa orpeiensercs o Gpopmyie:
K=L/V
BemiectBa pasHoHanpaBiIeHHOTO AEUCTBUS, BO3yX000MEH /s TONyoIa:
L=G/IIAK— Co= (0,2 x 1000000) / (50 — 50 x 0,3) = 5714,28 m*/a
BO3YX0OOMEH Il YKCYCHOM KUCIIOTHI:
L=G/IIAK— Co= (0,4 x 1000000) /(5 —5x0,3)=114285,71 m*/ua

Benem pacuer mo Toil BpegHOCTH, pacyeT MO KOTOpPOHM MaeT HauOONIbIIYI0 BEIHYUHY
BO3/yX000MEHa, T.€. [0 YKCYCHOM KHUCIIOTE.
Onpenenum KpaTHOCTh BO3ayXxoo0MeHa, r1ie V-00bem 3aanus (V=A-B-H, M ):
K=L/V =114285,71/24x12x 6,2 =64,004 /4

BeiBog: B CBSI3M C TeM, YTO B HUCXOAHBIX JAHHBIX JaHa OOJbIIas HHTEHCHUBHOCTH
MOCTYIJIEHUSI BPEAHBIX BEIIECTB, KPATHOCTh BO3yXOOOMEHa MOJYy4HJIach HEpealbHOM, Takas



WHTEHCHUBHOCTb 03HAYAET aBAPUNHOE MOJI0KEHHE.

O6a BemecTBa 3 Kjacca OMacHOCTH, TPU aBAPUHHBIX CUTYAIUSX OHH MOTYT NMPUBECTH K
OTpaBJICHHUSIM M THOENW IoJel, B MOMEIIeHHe TpeOyeTcss oO0IeoOMEeHHAss BEHTHUIISIIHUS
(mpuTOYHAs W BBHITSDKHASA), NPU 3TOM KPAaTHOCTb BO3AyXO0OOMEHa JOJKHA OBITh B Ipejaenax
YCTaHOBJICHHBIX HOPMAaTUBHbIMU JIokyMeHTaMu (1<K<20), a Tak ke aBapuiiHas BEHTUJISALUS C
MEXaHUYECKUM MOOYKICHHEM.

OnpenesieHne HOPMbI OCBEIIEHUS B 1[eXe

CornacHO MCXOJIHBIM JTaHHBIM, 00BEKT paznuueHusi — 0,4 MM, KOHTpacT cpenHuid, (oH
temubIil. [To Tabmune Ne 1 CIT 52.13330.2011 naxoaum, XapakTepuUCTUKA 3pUTEITLHON PabOTHI —
BBICOKOM TOYHOCTH, paspsj 3puTenbHoil padotsl — IlIB. [Ins ykazaHHOro paspsna 3puTENbHOMN
paboThl OCBEHICHHOCTh B MPOM3BOJCTBEHHOM IOMEIIEHUH TPU CHUCTEME OOIIETr0 OCBEIICHUS
nomxHa ObiTh He MeHee 300 nx, KEO npu OoxoBoM ocBelleHHH (TIPU COBMEIIEHHOM
ocsemenun) — 0,6 %.

®axrtuyeckoe 3Hadenue 110 nk. HeoOxomumo pa3zpaboTath MEpONPHUATHS ISl JOBEICHUS
OCBEILEHHOCTH JI0 HOPMAaTUBHBIX 3HAYCHUH.

Meponpusrus:

- I3MEHUTH MECTO PACIIONOKEHHS JIaMII U (WJIH) YBEJIUYUTH UX MOIIHOCTB;

- BBIJIATh 3a/IaHUE HA IPOEKTUPOBAHUE JOTIOTHUTEIBHOTO OCBEILICHHUS.

Onenka ypoBHs LIyMa, BO3ACHCTBYIOIIEro HA padoTAIOIIMX
U MepBbl 110 ero CHUKEeHUI0

JInsl TMrHEeHNYeCcKON OLIEHKHU IIyMa UCIIOJIb3YIOT:

- CIeKTp WIyMa (YpOBHHM 3BYKOBOTO JaBieHHs B 1b B OKTaBHBIX I10JIOCAX YaCTOT) JJS
CPaBHEHHMSI C THTUEHUYECKMMH HOPMaMHU U pa3padOTKH Mep MO CHIXKEHUIO LIyMa;

- JUIsI OPUEHTHUPOBOYHOI OLIEHKM IIyMOBOM OOCTaHOBKHM JOIYCKAeTCs MCIOJIb30BaTh
ypoBeHb 3Byka B JABA, u3Mepsembli mo xapakrtepuctuke "A" mrymomepa (mpuOIMKEHHO
COOTBETCTBYIOIIEH YaCTOTHOM XapaKTEPUCTHKE CIyXa YeJIOBeKa).

ITo ncxoaueiM ganubM Ly = 60 1b (A) (mpu HOopMe 80 nbA). /lomycTrMBIe yCnoBHs Tpyaa
[1]. BbInOAHUTE aHAJOTMYHBIE PEIIEHUS 110 UCXOJHBIM IaHHBIM (TabII. ).

Tabauna 5
Hcxoanble JaHHbIE K IPAKTHYECKOl padoTe
1 2 3 4 5 6 7 8 9 10
A-mmmHa 24 20 21 22 23 25 26 27 28 29
B-mmpuna 12 13 14 15 16 17 18 15 16 17
H-BeIcoTa 6,2 6 55 | 58 | 62 | 50 |55 | 6,0 6,1 6,2
[IpumeHsieMble g \% B i} = i CE § =
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S | O M 5 = S
G, kr/4 0203 |04 | 05|06 |07 |08]| 09 1,0 0,4
KOJINYECTBO
BEIECTBA
BBIIEISEMOE U3




000pyTOBaHUS

G, , kr/u o4 | 06 07|08 1|09 |07 |08] 09 1,0 0,4
KOJINYECTBO
BEIIIECTBA
BBIJICIISIEMOC U3
000py/TI0BaHUS

Brimonasemas 130 | 125 | 150 90 155 | 180 | 200 | 210 | 230 | 250
pabora
XapaKTepU3yeTCs
sHepro3arpaTamMu
OpraHu3ma,
KKaJ1/4

Ocgemienue: E, 110 | 250 | 300 | 240 | 130 | 320 | 350 | 380 | 400 | 250
JIK; ©3MEPEHHOE
3HA4YCHUE
OCBEIICHHOCTH Ha
paboueM MmecTe,
JIK

HaumeHsmmii 04 | 0,15 | 0,2 0,4 0,4 0,8 | 0,7 2 0,7 0,6
pa3mep oObeKTa
pa3IuYeHuUs, MM

Kontpact- Cp Cp M Cp Cp M Cp - - b
CpellHuH

DOH-TEeMHBIN T T T T Cp Cp | Cp - - T

Hlym: 60 70 80 90 50 60 | 70 80 90 100
UCTOYHUKOM
mymMma ABJISICTCS
o0opynoBaHue

JUIsl KoToporo Lp,
nb(A).

[To uToram paboThI AeIaeTCsi BHIBOJI.

Kpurepun omenkm: OlieHKa 3a pellleHHE NMPAKTUYECKOM 3a/adu, OCYIIECTBISETCS B
COOTBETCTBUM C OaJUIbHO-PEUTUHIOBOM CHCTEMOM W IpennojaraeT MakCUMaiabHbIH OGamn —20
0amioB, MUHHMaJIbHBI—12 OamroB. OleHWBaHWE OTBETAa CTYJASHTAa TPOU3BOJUTCSA TI0
cileAyromie mkane 0ansos:

20 §aJI0B BBHICTABISIETCSl CTYJCHTY, €CITH OH BIIJEeT PAa3HOCTOPOHHMMHU HaBBIKAMH
IpreMaMHM BBITMOJIHEHUS 3a/1a4, IPAaBUIbHO U 0€3 OIIMOOK BHIMOIHAET 33/1a4H.

18 6ansi0B BBICTABIACTCS CTYINCHTY, €CITM OH MPAaBUJIBHO MPHUMEHSET TEOPETUYECKUE
MOJIOKEHUS IIPU PELICHUH 33/1a4, HO B PELICHUH UMEIOTCSl HeOObIINE TOrPEIIHOCTH.

15 6anoB BBICTABIIAETCS CTYIEHTY, €CIU OH JIOMYCKAaeT HETOYHOCTH, HEAOCTATOYHO
MPaBUIBHO UCIIOJB3YET (POPMYJIbI, HAPYIIAET JIOTHYECKYIO MTOCIIEI0BATEILHOCTH B PEIICHUH.

12 0ayuI0B BBICTABISAETCS CTYAEHTY, KOTOPBIM OIMYyCKAaeT CYIIECTBEHHbIE OLIMOKH,

HEYBEPEHHO, c O0JIBIIUMHU 3aTpyJHEHUSIMU HCIIOJIb3YET bopmybI.



MunmcTepcTBO HayKu U BhIcIero oopasoBanus Poccuiickoit deaepanuu
HwxHexkaMCKUil XUMHKO-TEXHOJIOTHYSCKUM HHCTUTYT ((puauan)
dbenepaabHOro rocy/1IapCTBEHHOTO OI0JPKETHOTO 00pa30BaTEIbHOTO YUPEKIACHUS
BBICIIIET0 00Opa3oBaHUs
«KazaHckuil HAaIMOHAJILHBINA UCCIIEN0BATEIbCKUIN TEXHOJIOTMUECKUN

YHUBEPCUTET»
Daxynbmem MEXaHUYECKUN
Kageopa NAXT

20.03.01 «Texnocgheprnas dezonacnocmuv
(k00 u HaumeHosaHue)

«bezonacnocmob MEXHO0/102UUeCKUX

HaHpaBJIeHI/Ie IIOATOTOBKH:

[Tpoduns/mporpamma:
HpoU3800Ccme»
Cemectp 4

npoueccoes u

KomiuiekT 3agaHuii 1yisi KOHTPOJIbLHOM padoThI

1o quctuIuinae  «Meduko-ouonocuueckue 0CHO8bl 0€30nACHOCU)
(HaumeHnosanue OUCYuniumbl)

Tema 9. BozaeiicTBue Ppusznueckux (HakTOpoB OKPYKaAIOIIEH Cpeibl Ha OPTaHU3M
YesioBeKa. MeTeoposIornyecKkre yCiIOBHs IPOU3BOICTBEHHON CPEBI.

B cooTBeTcTBUY ¢ yUeOHBIM IJIAHOM CTYACHTHI BHIMOIHAIOT KOHTPOJIBHYIO padoTy.

3amaHrue Ha KOHTPOJIbHYIO pabOTy COJIEP)KUT M3YyUYEHHE HOPMATHUBHBIX JTOKYMEHTOB IO
BapUaHTaM.

Kontpomnsubie paboThl, opopMiieHHbIE HEOPEKHO U 0€3 COONIOECHUS MPEAbIBICHHBIX K
HUM TpeOOBaHUI, HE PACCMATPUBAIOTCS.

BapuanTtsl 3aannii BRIOUpAOTCS IO HOMEPY CTyAEHTa B Tabere.

Kaxxgast koHTposbHas paboTa BBIOTHSAETCS B LIKOJNBHON TeTpaau. CHUCOK JUTepaTyphl
JIOJDKEH OBITh HE MEHEE 5 UCTOUYHUKOB, COJIEPIKAHUE U TUTYJIbHBIN JTUCT 00s3aTEIIbHBI.

3aganmue 1. [1oAroToBUTH Te3UCHI MO CIETYIOLINM BOIPOCAM:

@10 1 BOITPOC 2 BOITPOC
1. OCHOBBI  3AKOHOJIATEJILCTBA | OBILIUE METOJANYECKHUE [TOAXO/Ibl
§(0) BE30ITACHOCTU | K KOHTPOJIIO ®AKTOPOB PABOUE(
KU3HEJESTEJILHOCTHU CPEJIbl U TPYJOBOI'O [TPOLIECCA
YEJIOBEKA
2. KJIACCUDUKALIUS YCJIOBUI | BO3JIENICTBUE ®U3UYECKUX
TPYJIA ®AKTOPOB OKPYAIOILEI1 CPEJIbI
HA OPTAHU3M YEJIOBEKA:
AKYCTUYECKUE KOJIEBAHUSI
3. AJIATITALIUSL  YEJIOBEKA K | BO3JIECTBUE OU3UYECKUX
YCJIOBUSIM OKPYKAIOLLEN | DAKTOPOB OKPYXXAIOILE CPEJIbl
CPEJIbI (CPEJIbI OBUTAHUST) HA OPTAHU3M YEJIOBEKA:
DJIEKTPOMATHUTHBIE T10JIST
4] [IOHSATUE O TOKCUKOJOIUU. | TUTUEHWYECKUE KPUTEPUU U
KJIACCUDUKALIUS BPEJIHBIX | KJTACCUDUKALIUS YCJIOBUIA
BELLECTB HA YEJIOBEKA. TPYJIA I1PU BO3JENCTBUUA
®AKTOPOB PABOYEN CPE/Ibl
5. OCHOBBI TUTMEHUYECKOI'O | BO3JIEMCTBUE OU3UUYECKUX




HOPMUPOBAHUS ®AKTOPOB | ®AKTOPOB OKPYXAIOILEN CPEJbI
OKPYKAIOIIEN CPE/IbI. HA OPI'AHU3M YEJIOBEKA:
SJIEKTPUYECKUI TOK
6. YEJIOBEK U CPEJIA OBHUTAHUSL. | BO3JAEUCTBUE ®UBNYECKHUX
3JIOPOBBE — BAYKHEMIINIA ®AKTOPOB OKPVXKAIOILEN CPEJIbI
®AKTOP KM3BHEIESITEJIbHOCTH | HA OPI'AHU3M YEJIOBEKA:
YEJIOBEKA. METEOPOJIOTUYECKUE  YCJIOBUS
[IPOM3BOICTBEHHOI CPE/IbI
7. OCHOBBI [IPOMBIIIJIEHHOU | XAPAKTEPMCTHUKA [IPOLIECCOB
TOKCHKOJIOTUU. OUBUKO- | ALAIITALIUAMN. OBIIUE MEPBI
XUMUYECKUE CBOMCTBA | IIOBBILIIEHUS YCTOUYMBOCTU
OTPABJIAIONMX BEIIECTB. OPI'AHU3MA.
8. KJIACCUDPHUKALIAI BPEJHbBIX | BO3JENCTBUE OUBUYECKHX
BEUIECTB, BIIMSIFOLLIAX HA | PAKTOPOB OKPYXXAIOIIIEN CPEJIbI
YEJIOBEKA HA OPI'AHI3M YEJIOBEKA:
BUBPALIAI
9. ®OUBUKO-XUMUYECKHUE BO3JIECTBUE OUBUYECKHUX
CBOICTBA OTPABJIAIOIUX | PAKTOPOB OKPYKAIOILIENM CPEJIbI
BEIIECTB. KIIACCUDUKALMS | HA OPI'AHI3M YEJIOBEKA:
OTPABJIAIONX BEIIECTB. MOHW3UPYIOIUME N3JIYUEHUS
10. OYTHU HOCTYIUIEHUS | TUTUEHUYECKUE KPUTEPUU U
OTPABJISIIOILMX  BEIIECTB B | KIACCUDUKALIMAI YCJIOBUIA
OPI'AHU3M. MEXAHU3M | TPV]IA [IPU BO3JIEMCTBUU
JIEMCTBUA OTPABJIAIOIUX | PAKTOPOB TPYJIOBOI'O ITPOLIECCA
BEII[ECTB
11. [IATATEHE3 PA3BUTUS KJIMHUKU | ®U3UOJIOT U CEHCOPHBbBIX
[IOPAXXEHUSIL. METO/IbI | CUCTEM. KJIIACCUD®UKALIUSA
TOKCUKOJIOTMYECKUX AHAJIN3ATOPOB
UCCJIEJOBAHUN.
12. CBONCTBA AHAJIM3ATOPOB. | OCHOBBI 3AKOHOJATEJILCTBA 10
3PUTEJIbHble AHAJTU3ATOPE! BE30OITACHOCTHU
JKU3HEJESTEJIbHOCTHU YEJIOBEKA
13. CJIYXOBOU AHAJIU3ATOP BO3/IEVICTBUE OUBNYECKUX
®AKTOPOB OKPYXAIOILEN CPEbI
HA OPI'AHU3M YEJIOBEKA:
AKYCTUYECKUE KOJIEBAHU S
14, OBOHSITEJIbHBI AHAJIM3ATOP. BO3JIEMCTBUE ®UBNYECKUX
®AKTOPOB OKPYXAIOILEN CPEbI
HA OPI'AHU3M YEJIOBEKA:
METEOPOJIOTMYECKUE  VCJIOBUS
[IPOU3BOJICTBEHHOM CPE/bI
15. KOXHbBI AHAJIU3ATOP KIIACCUOUKALIUS BPEIHBIX
BEHIECTB, Bmusromux HA UEJIOBEKA
16. BOJIEBASI YYBCTBUTEJIBHOCTbD [IOHSATUE O  TOKCUKOJIOI'MH.
KIIACCUOUKALUS BPEIHBIX
BEII[ECTB HA YEJIOBEKA

Kputepunu ouneHku: oleHka 3a KOHTPOJIBHYIO padOTy, OCYIIECTBISIETCS B COOTBETCTBUU
¢ 0amTbHO-PEHTHHTOBOM CHCTEMOM M TpeArojiaraeT MakKCUMaIbHBI 0a—20 (MUHUMaJIbHOE
KonmmuecTBO—12 6amnoB). OnieHUBaHUE pabOTHI CTYACHTA MPOU3BOAUTCS 0 CICAYIOIIEH IITKae
0asoB:



Kpurepuii ouenkn bana
[TonHOE packpbITHE TEMBI 5 3
Hanuuue HOBOI TuTEpaTyphl 5 3
[TocnenoBarenbHOE U JIOTHYHOE M3JI0KEHHE MaTeprasa 5 3
[IpaBUsIbHOE BBHITIOJIHEHHUE TECTA 5 3
HUmoeo 20 12

MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit depepannn
HwxHekaMCKui XUMHKO-TEXHOJOTMUECKUI UHCTUTYT ((uiinai)
(enepabHOr0 rocyJapCTBEHHOT0 OIOIKETHOIO 00Pa30BaTEILHOTO YUPEXKICHUS
BbICLIEr0 00pa30BaHuUs
«Ka3zaHckuii HallMOHATIBHBIN UCCIIE0BATENIbCKUN TEXHOJIOIMYECKH YHUBEPCUTET »

Daxkynvmem MEXaHUYESCKUN
Kagpeopa NAXT
Hampasnenue noaroroBku: 20.03.01 «Texnochepuaa 6ezonacnocmuvy
(k00 u HaumeHosaHue)
[Ipoduns/mporpamma: «bezonacnocmo MEexXHO0102UYeCKUX npoueccoe
npPOU3800CH18)
Cemectp 4

KoMiiekT TecTOBBIX 3aJaHUH

no quciouiuinae  Meouko-ouonocuueckue 0CHo8bl 0e30nACHOCHIUY)
(HaumeHnosanue OuUCYuniuibl)

Bapmuanr 1.

1. CBoiiCTBO OpraHnu3Ma 4ejioBeKa aJ1eKBaTHO pearnpoBaTh Ha
pa3Hoo0pa3Hbie MPOU3BOACTBEHHbIE (haKTOPHI ONpeaeasIeTCsa:

a) COCTOSIHUEM U CBOMCTBaMU HEPBHOW CUCTEMBI,

0) HE oTnpeaeIsIeTCS.

2. IIpousBoacTBeHHbIEe (PAKTOPHI BHI3BIBAKT HAPYIICHUS B OPraHU3Me:

a) B T€YCHUE KOPOTKOTO BPEMEHU;

0) B Te4EHHE ITUTEIHHOTO BPEMEHHU.

3. CTanmoHapHoOe COCTOSTHUE XapaKTepu3yeTcs:

a) OTHOCHUTEJIbHBIM IMOCTOSIHCTBOM OKPY>KaIOIIEH Cpeibl OpraHu3Ma u
YCTOMYUBOCTBHIO OCHOBHBIX (DM3HOJIOTHUECKUX (PYHKIUH;

0) OTHOCHUTEIHLHBIM HEITOCTOSTHCTBOM.

4. IIpu OTHOCHTEJbHO MAJILIX BO3/I€CTBUSIX BEIECTB:

a) HApYILIEHUsI COCTOSIHHS TOMEOCTa3a He TIPOUCXOIUT;

0) MPOUCXOANUT HAPYIIIEHWE TOMEOCTa3a.

5. 'omeocTaTu4yeckoe mjiaro:

a) OTHOCUTEJILHOE TTIOCTOSTHCTBO (DYHKITHY;

0) OTHOCUTETTLHOE HETIOCTOSHCTBO (DYHKITHH.

6. ®yHKUMM JEHAPUTOB:

a) MPOBEJCHUE UMITYJILCOB OT TeJla HEMpOHa K epUPepuIecKuM
OopraHam;




0) MpoOBeIEHNE UMITYJIHCOB K Ty HEHPOHOB OT nepudepruiecKux
PELEnTOPOB.

7. ApdepeHTHBIE HEHIPOHDbI:

a) BOCIIPUHUMAIOT BO3/ICUCTBHE U3 BHEIIHEW U BHYTPEHHEH CpEIbI;

0) mepenarT UMITYJIBCHI KJIETKaM pab04YrX OpPTaHoB.

8. UuTepopenenTopbl:

a) MOJy4aroT pa3apakeHUs U3 BHEITHEH CpeIbl;

0) MOIy4YaroT CBEICHMSI TIPH M3MEHEHUU XMMHUYECKOT0 COCTaBa
BHYTPEHHEH cpejibl OpraHu3Ma, JaBJICHUS B TKaHAX U OpraHax.

9. PedpiiekTOpHAS 1yra MOKeT COAePKaATh:

a) 2 HEeNpOoHa;

0) 3 HeitpoHa;

B) OoJiee 3 HEHPOHOB.

10. MecToM 3aMbIKaHUS YCJIOBHBIX pe(iekcoB sIBJIsIeTCS:

a) CIIMHHOM MO3T;

0) Kopa roJIOBHOTO MO3ra.

11. Be3ycioBHbIe pedieKchl:

a) GOPMUPYIOTCS TTOJ MHOTOKPATHBIM BIMSIHUEM Pa3ApaKUTEIICH;

0) BpOXKJIEHHbIE, HACJICACTBEHHBIE.

12. PeuenTuBHBbIE NOJIA CEHCOPHBIX HEITPOHOB MOTYT UMETh:

a) MaJICHbKUE PEIICITUBHBIC TTOJIS;

0) 6osbIlKe pelenTUBHBIC TOIS.

13. IIocTOAHHBIM CBOICTBOM OLIYIICHUI NPH JJIUTEIbHON CTUMYJISIIIUU
SIBJISIETCH:

a) ajanTarus;

0) OTCYyTCTBHE aianTaIiu.

14. Ha3zoBuTe pa3an4us Mexay TPyAoM (PM3HYeCKUM U YMCTBEHHBIM:

a) 3HAYHMTEIbHASI MBIIIICYHAs aKTHBHOCTD;

0) yyacTue HEpBHOW CUCTEMBI,

B) OOJIBIIINE SHEPTO3aTPaTHI;

') I3MEHEHUS B pabOTE OPraHOB JIbIXaHUS U KPOBOOOPAIIICHHUS,

1) CTPECCOBBIE CUTYAIlUH;

€) MOHOTOHHSI.

15. OTinumne YaCTUYHO ABTOMATHU3UPOBAHHOI0 MPOU3BOJICTBA OT
KOHBEIHEepHOro:

a) 3aJIaHHBINA PUTM;

0) mogaTe MaTepual 1l 00pabOTKH;

B) CPOYHOCTHh HEOOXOIUMOTO JSHCTBHS,

') aBTOMaTH4YecKasl mojjava JieTajiei;

J1) OTBETCTBEHHOCTD MPEACTOSIIEH paOOTHI.

16. Paziuume Mek1y TMHAMUYECKON U cTaTHYeCKOH padoTamMu:

a) mepeMeIleHue Tpy3a BBEPX, BHU3 U 110 TOPU3OHTAIIH;

0) moaaepxKaHue YeIOBEKOM YCHIINNA Oe3 mepeMelleHus Tena, pyK U HOT
B IIPOCTPAHCTRBE;

B) OBICTpasi yTOMJIIEMOCT;

I') IPUCYTCTBUE May3;



1) HAKOTJIEHUE HEJIOOKHUCIIEHHBIX MPOIYKTOB.

17. llpenes MAKCHMAJIBHOI0 KOJIHYECTBA KHCJI0PO/a, KOTOPOE MOKET
noTpedJIsiTh YeJI0BeK:

a) 2 1/MHUH.;

0) 3-4 n/mMuH.;

B) 5 JI/MuH.

18. Besilu4HMHY ABIXaTEJAbHOI0 KO3I(PPUUMEHTA ONPeIeSIoT M0:

a) BIBIXa€MOMY BO3]IyXY;

0) BBIABIXaEMOMY BO3/yXY;

B) BJBIXa€MOMY M BBIJBIXa€MOMY BO3JIYXY.

19. Y HeTpeHMPOBAHHBIX JIKO/Ieil BO3pacTaHMe MUHYTHOI0 00beMa KPOBHU NP
padoTe odecmeynBaEeTCs:

a) yJalieHHeM YUCIia CepJICUHbIX COKpPAICHHIA;

0) yBEIMYEHHEM CHUCTOJIMYECKOTO 0ObeMa.

20. IToxa3aresseM padoOTOCIOCOOHOCTH ABJIAETCH:

a) y4JalieHue MmyJibca;

0) cTaOUITLHOCTB;

B) pe3KHe KOJIeOAHUS YaCTOTHI ITyJIbCa;

I') HENPEPHIBHOE €T0 yBEIMYEHUE B TE€UCHHE PaboUero JHs.

21.Kakmue ycji0BHS TPy/a He BXOJAT B KJIaCCH(PUKANNIO:

a) ONTHMAaJIbHBIC;

0) 1OITyCTUMBIE;

B) HEONITUMAJILHEIE,

T') BPEIHBIC;

1) OIaCHBIE (3KCTPEMAJIbHBIE).

22. Ts1:kecTh TPY/AA — XapaKTePUCTUKA TPYA0OBOI0 NMPoIecca, 0TPaKaonas
NpenuMyIlecCTBEHHYI0 HATPY3KY HA:

a) (yHKIIMOHALHBIE CUCTEMBI OPTaHU3MA;

0) OMoOpHO-/IBUTaTEJIbHBIN aIapar;

B) QYHKIIMOHAIBHBIC CHCTEMbI OpTraHU3Ma M ONIOPHO-IBUTATEITHHBIN
ammapar.

23. HanpsizkeHHOCTB TPY/Ja — XapaKTePUCTHKA TPYJA0BOI0 Npoiiecca,
oTpa:kalouasi HArpy3Ky Ha:

a) IICHTPAIbHYIO HEPBHYIO CUCTEMY;

0) OnmopHO-/IBUTaTEIbHBIN aIlapar;
B) OpraHbl YyBCTB;
T') SMOIIMOHAJIBHYIO cdepy.

24. Ilpu nepeyToMJIeHUH KPATKOBPEeMEHHbIH OTIbIX:
a) BOCCTAaHABIIMBACT UCXOJIHBIN YPOBEHBb PAOOTOCITIOCOOHOCTH;
0) HE BOCCTaHABIMBACT UCXOIHBIN YPOBEHHh pab0OTOCTIOCOOHOCTH.

25. Pazapaxaomue BelecTBa 1eiicTBYIOT Ha:
a) IIEHTPAIbHYIO HEPBHYIO CUCTEMY;
0) ciu3ucThie 000I0YKH I1a3a, HOCa, FTOPTAHU U KOXKHBIE TIOKPOBBI;
B) KPOBb U KPOBETBOPHBIE OPTaHHbI.

Bapuanr 2.



1. IIpornakTryeckass TOKCUKOJIOTHS U3Y4aeT:

a) JIeiCTBUE Ha 4YeJIOBeKa BPEOHBIX  BEIIECTB, BCTPEYAIOIIMXCA B
IIPOU3BOJICTBEHHBIX YCIOBHSX;

0) 3a00IcBaHMUS, BOSHUKAIOIIME BCIICACTBHUC BIMSHHS Ha YCIOBEKA XHMHYCCKHX
BemectB OC;

B) 3aHUMAaeTCs NPEIyNpPEKISHUEM BPEIHOTO BO3IACHCTBUS BEIIECTB HA JKUBBIC
OpraHU3MBI ¥ SKOCUCTEMBI.

2. TOKCUKOKUHETHKA U3y4aeT:
a) BJIIUSHKE BEILIECTBA HA OPTraHU3M;
0) 4TO MPOUCXOAUT C BEUIECTBOM B OpraHU3MeE.

3. 30Ha OTpHULIATEIHLHOIO BO3/ICHCTBHUS:

a) 3aMEHsEMBIE BEIIECTBA, HEJOCTATOK KOTOPBIX MOXKET OBITh KOMIICHCHPOBAH
JIPYTUMH BEIIECTBAMU;

0) 3aMeHsIEeMbIC BEIIECTBA, HEIOCTATOK KOTOPBIX HE MOYKET OBITh KOMIICHCUPOBAH
JTPYTHMH BEIIECTBAMHU.

4. DHAOTEHHBIC BPEIHBIC BEIIECTBA 00Pa3yIOTCS:
a) B OpTraHU3ME;
0) BHE Opranusma.

5. Ilopor BpenHOTo AENCTBUS BEUIECTBA:!

a) MUHUMaJIbHAsI KOHLIEHTPALlKs, BbI3bIBAIOIAs N3MEHEHUS B
OpraHu3Me;

0) MakcUMasbHasi KOHIICHTPAIINS, BHI3BIBAIOIIASI U3MEHEHUS B
OpraHu3Me.

6. DMEpIKEHTHBIE CBOMCTBA:
a) HOBBIE KOMITOHEHTHI, OTCYTCTBYIOIIME Ha MPEABIYIIIEM YPOBHE;
0) KOMIIOHEHTHI, MPUCYTCTBOBABIIIKE HA MPEIbIAYIIIEM YPOBHE.

7. OcTpble OTPABJICHUS BOZHUKAIOT MIPU:
a) OJJHOKPATHOM MOCTYIJIEHUH B OPraHU3M TOKCUYECKOM J103bI;
0) VTUTETLHOM TIOCTYIICHUH BPEIHBIX BEIIECTB B OPTaHM3M B MaJIbIX J103aX.

8. [lepBHUUHbBIEC peAKIIMKU BO3ACHCTBUS BPEAHBIX BEIIECTB
XapaKTEPU3yIOTCS:
a) n30MpaTeabHOCTHIO JEHCTBUA A/1a Ha (PYHKIIMOHAIBHYIO CHCTEMY;
0) UHTErpaJIbHOCTHIO.

9. 3agaumn Tokcukomerpuu (1o M.B. Canoukomy):

a) MepBUYHAsL TOKCUKOJIOTUYECKast OLIEHKa TOKCUYHOCTH U OMaCHOCTHU
HOBBIX XUMHUYECKUX COCANHECHHUI;

0) TOKCHKOJIOTHYECKAasi XapaKTePUCTHKA TEXHOJOTHUYECKHX MPOIIECCOB;



B) YCTAHOBJICHUE MIPEIETBHO JIOMYCTUMbIX KOHIICHTPALUNA XUMUYECKUX
BEIIIECTB B PA3JIMYHBIX CpelIax.

10. Bennunna 10mycTUMOTO TIOCTYIUICHHS BEIISCTBA ONPEACIIIeTCS 3!
a) CYTKH;
0) Heaemto;
B) MECHIII;
T) TOJ;
1) TPYJOBOM CTax.

11. OnacHOCTh OTpaBIICHHUS 3aBUCUT OT 30H U BEJIMYUHBI IOPOTa:
a) MEHBIIIE 30HA U BEJIMYMHA MTOPOTa;
0) Gosbllle 30Ha U BEIMYMHA ITOPOTa;
B) MEHbIIIE 30Ha, 0O0JIbIIIE BETMYMHA [TOPOra;
r) OOoJIbIIIe 30HA, MEHBIIIE BEJIMYMHA TIOPOTA.

12. KoaduiimeHT BeTUUIHHBI 3armaca JOJKEH BO3pacTaTh:
a) C YMCHBIIICHHEM a0COTIOTHON TOKCHIYHOCTH;
0) c yBenmueHueM abCOIIOTHON TOKCUYHOCTH;
B) C YBEJIMUYECHUEM BO3MOXXHOCTH HHTAISIIMOHHOTO OTPABJICHHS,
') C YMEHBIIICHUEM BO3MOXHOCTH HHTISIIMOHHOTO OTPABJICHUS;
1) C YMEHBIIIEHHUEM 30HbI OCTPOTO 3a00JIeBAHNUS;
€) C YBEJIMYCHUEM 30HBI OCTPOTO 3a00JIeBaHUS;
K) C YBEIIMICHHEM KyMYJIITUBHBIX CBOWCTB;
3) C yMEHBIICHUEM KyMYJISTUBHBIX CBOHCTB.

13. Kymynsuus:
a) MOCTYIUICHUE BEIIECTBA B OPraHU3M IPEBBINIACT BHIBEACHUE U3 OPraHU3Ma;
0) BhIBEICHUE BEILIECTBA U3 OPTaHU3Ma MPEBBIIIAET MOCTYIIJIICHUE.

14. DTunoBbI CIIUPT:
a) CHUYKAaeT TOKCHUeCKU A(p(EeKT METHUIIOBOTO CITUPTA;
0) MOBBIMIAET TOKCHYECKUN AP (HEKT METHIIOBOTO CITUPTA.

15. XapaxTep 1 BBIPaKEHHOCTH JIEHCTBHSI TOKCUYECKOTO BEIIIECTBA Ha
OpTraHU3M PaOOTAIOIINX ONPEACISACTCS:

a) IEUCTBYIOIIEH KOHIIEHTPAIIUECH;

0) BpeMeHEM BO3/ICHCTBUS,

B) UHJIMBUyaJIbHOW YyBCTBUTEIIBHOCTHIO OPTaHU3Ma K BO3JICHCTBUIO.

16. [To xapakTepy JEHCTBHSI Ha OpPTaHU3M YEJIOBEKA BBIACIISIOT TPYIIITHI
TOKCUYECKHX BEIICCTB:

a) BEIIECTBA Pa3IPAXKAIONICTO ICHCTBUS;

0) BemecTBa ¢ MPEUMYIIIECTBEHHBIM JICICTBUEM Ha CHCTEMY KPOBHU;

B) HEHPOTPOIIHBIE S/bL;

I') TeNaTOTPOIHBIC SI/TBI;



1) IPOMBIIIJIEHHBIE SI]IBI.

17. 'aTOKCUKAIIUX MOTYT OBITh:
a) XpOHUYECKHUE;

0) ocTpsie;

B) BHE3AIIHbIC;

I') IOJIOCTPHIE;

1) MaJIOOITacHBIE.

18. IlpenenpHO JOMyCTUMBIE KOHIICHTPAIIMA XUMHUYECKUX COSANHECHHH B
aTMOC(EpHOM BO3/lyX€ yCTAHABIMBAIOTCS T10:

a) MaKCUMaJIbHOHN Pa30BOM KOHIICHTPAIINH;

0) cpeHeCYyTOYHOM KOHIIEHTPAIUK;

B) HEJICJTLHON KOHIICHTPAITUH;

T') CPETHETO0BOM KOHIICHTPAIIHH.

19. Kputepuu pernmaMeHTUPOBAHUS KOHIICHTPALIUUA BPETHBIX
XUMUYECKUX COCTUHEHUN B BOJIE:

a) BIIMSIHUE Ha OO CAaHUTAPHBIN PEKUM BOJIOEMA;

0) BIMsIHUE HA OPTaHOJICITHICCKUE CBONCTBA BO/IBI;

B) BIUSTHUE HA 3JJ0POBbE HACEIICHMUS.

20. IToporoBbie 3HaYCHUS KOHIICHTPAIIMA XUMHUYCCKUX COCTUHEHUH,
BIUSIONIEH Ha 3arax M MPUBKYC BOJIbI, YCTAHABIUBAIOTCS:

a) MaCCOBBIM METOIOM;

0) OpuraJiHBIM METOJIOM;

B) BECOBBIM METOJIOM;

') 00bEMHBIM METOJIOM.

21. JlomycTumasi cyToYHasi KOHLIEHTPALKsl XMMHUYECKOTO BEIIEeCTBA
U3MEpSETCS B:

a) MIJUTUTpaMMax Ha KAJIOTPaMM MaccChl Tela;

0) rpaMMax Ha KMJIOTPaMM MaccChl TeNa;

B) KWJIOTpaMMBbI Ha 00BbEM TeJa.

22. «[Iucunii cna3mM» BO3HUKAET Y:
a) OyxranTepos;

0) KaMECHIITUKOB;

B) HAOOPIIMKOB;

T') KQHIEJSIPCKUX CITY>KaluX;

1) aBTOMOOMJIKCTOB.

23. JlommycTrMasi KOHIICHTPAIUs KCEHOOMOTHKOB B MHUIIEBBIX MPOIYKTaX JOJDKHA
OTBEYATh CIEAYIOITUM TPEOOBAHUSM:

a) ObITH OE3BpPEIHOM JJIs1 YEIOBEKA MPU CKOJIb YTOIHO JJIUTEIILHOM
yHnoTpeOJIeHUH JaHHOTO MPOAYKTa,



0) 06sa1aTh CHIOCOOHOCTHIO K KyMYJISILIUM;

B) HE yXY/IIATh OPTaHOJICITHYECKUE CBOMCTBA MPOYKTA,;

r) 00JIaaTh NEPCUCTEHTHOCTHIO;

1) HE OKa3bIBaTh HETATUBHOTO BIMSHUS HA TUTATEILHYIO IEHHOCTh
POIYKTA;

¢) o0agaTh BEIPAKEHHBIMU MyTareHHBIMH CBOMCTBaMU;

) HE MPEBBIIIATH TPEOYEMYIO TI0 TEXHOJIOTUIECKHM yCIIOBUSM
KOHIICHTPAIUIO B TIUIIEBOM MPOIYKTE.

24. ViccnenoBanusi BO3MOYKHOTO MyTareHHOTO JICHCTBHSI POU3BO/IAT, €CITU
U3y94aeMOe XUMUYECKOE BEIIECTBO:

a) MPUHAJUICIKUT K TPYIIITE BEIMIECTB, KOTOPhIE XUMHUYECKH U (DapMaKOJIOTHICCKU
OTHOCSAT K IMOTEHIUATBHBIM MyTareHaM;

0) HEe OKa3bIBAIOT OMPEICICHHOTO0 TOKCHYECKOTO ICUCTBHUS Ha MOJICTbHBIX
JKUBOTHBIX;

B) HAKAIJTUBAIOTCS M TUTEIILHO COXPAHSIIOTCS B OPTaHU3ME;

') He HAaKaIIMBAOTCS ¥ OBICTPO BBIBOASTCS M3 OpraHU3Ma.

25. NnTerpanbHblii KOd(QPUITMEHT 3amaca peKOMEHI0BaHO UCIIOJIb30BaTh:

a) €CJIM BEIIECTBO TOKCHYHO, HE 00J1aaeT OOJIBIION CTOMKOCTHIO K BO3JIEHCTBUIO
(haKTOPOB OKPY>KAIOIICH Cpebl U HET BRIPAKCHHBIX KYMYJISTHBHBIX CBOMCTB;

0) eclii BEIEeCTBO CHIIBHO TOKCHYHO, 00J1a/1aeT OOJIBIION CTOMKOCTBIO K
BO3JICHCTBHIO ()aKTOPOB OKPYIKAFOIICH CPEbl U UMEET BBIPAKEHHBIC KyMYJISITHBHBIE
CBOMCTBA.

Kpurtepuu omeHkH: OIeHKa 3a TECT, OCYLIECTBISETCS B COOTBETCTBHM C OaljbHO-
PEeUTHUHTOBOM cHUCTEMOM M  MpeAnoiaraeT MakCUMallbHbIl  Oami—20 (MMHHMaJIbHOE
KosimyecTBO—12 GansoB). OueHuBaHue paboThI CTy/I€HTa MPOU3BOJUTCS IO CIeyoei mKae
0aJu10B:

Kpurepuii oueHku Bama
ITpaBunpHOE BbINOTHEHHE MeHee 10 Bompocos 0
IIpaBunpHOE BbIMONHEeHUE 11-13 Bompocos 12
IIpaBunpHOE BbINONHEHNE 14-16 Bommpocos 14
[IpaBmiibHOe BhInONHEHHE 17-19 BompocoB 16
IIpaBuibHOe BhimonHeHne 20-23 BompocoB 18
IIpaBmibHOe BhIONTHEHNE 24-25 BOmpocoB 20




