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PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim

n-p.TexH.Hayk, [Ipodeccop, T.A. Kynaruna

AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[lenpro mpenofaBaHusl AMCLMIUIMHBL SIBIISIETCS: KOMIUIEKCHOE HW3Y4YEHHME H
pPaccCMOTpEHHE BOIIPOCOB, CBA3AHHBIX C TPEACTaBICHHEM OYyIyIIEero HHXKEHepa O
(U3UKO-XMMUYECKUX OCHOBAaX TEXHOJIOTMYECKUX IMPOLIECCOB U  MPUMEHSIEMOM
000py1I0BaHUM, NMPUHIMIAX MPOESKTUPOBAHUS M AHAINW3a OTPACIEBBIX TEXHOJOTMH U
IIPOU3BOJACTB, KAuye€CTBEHHOM M KOJIMYECTBEHHOM COCTABE BBIICIIOIIUXCSA B
IIPOLIECCE IPOU3BOACTBA BPEIHBIX BEILIECTB.

1.2 3apauu u3dyyeHus JUCUMIJIMHBI

OCHOBHBIMHU 3aJadyaMi AUCHUIIIMHBI ABJIAIOTCA:

O NpUOOPETeHNUE CTY/IEHTAaMH HAaBBHIKOB TOCTPOCHUS TEXHOJOTHYECKUX
[ENOYEK JIF000TO MPOU3BOACTBEHHOTO MPOIIECCa;

0 O3HAKOMJICHHE C TIPUHIUIAMU padOThI  OCHOBHBIX  CPEJIICTB
MOHHUTOPHUHTA TEXHOJOTUYECKUX MPOIIECCOB;

O NpuOOpEeTeHHe HAaBBHIKOB  pabOThl €  METOJUKAMH  pacydera
00pa3oBaHMs 3arps3HSIONINX BEIIECTB;

N BBIOOp METOJIOB M CPEACTB NpPH PEIICHHHM THIIOBBIX 33134 II0

oOecrieueHUIO0 OE30MaCHOCTH YeJIOBEeKa B cpene oburtanus (IMPOM3BOJCTBEHHOH,
OKPY>KaroIIIeH ).

1.3 IlepeueHb NmJIaHUPYeMbIX Pe3yJbTATOB OOyYeHHUS MO JUCUMILJIMHE
(MOnyJII0), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH pe3yJabTATAMH  OCBOCHHS
o0pa3oBaTeJIbHOI MPOrpamMMbl

Kog u HavmeHoBaHve nHavkaTopa | 3annaHupoBaHHbIE pe3ynbTaTbl 06y4YeHWst No AUCUMINuHE
OOCTWKEHUS| KOMMETEeHL N

IIK-1: Crioco0eH mJIaHMPOBATH M IOKYMEHTAJILHO 0(pOPMIISITH MEPONIPUATHS 110
IKCIIYAaTAIMH CPEICTB M CHCTEM 3aIIUTHI OKPY:KalolIeil cpebl B OPraHu3amum.

[IK-1.1: 3nanue 3HAET TEXHOJIOTHYECKHUE ITPOLECCH] U PEKUMBI
TEXHOJIOTHYECKUX MPOLIECCOB U | IPOU3BOJCTBA NPOJYKIIUU B OpPraHU3aLUH C
PEKMMOB IIPOU3BO/ICTBA NEPCIEKTUBAMU PA3BUTHUS TEXHOJIOTUN B 00J1aCTH
HPOAYKIMH B OPraHU3alluU C 3alllUThl OKPYIKAIOLIEH Cpeibl

NEPCIEKTUBAMU Pa3BUTHUSA YMeer I1aHupoBaTh M JOKYMEHTATBHO O(POPMIIATH
TEXHOJIOTHH B OOJIACTHU 3aLIUTHl | MEPONIPHUATHSA IO IKCIUTYATALMH CPEJCTB U CUCTEM
OKPY’KarOILEH CPEIBI. 3aIIUTHI OKPYIKAIOIIEH CpeJlbl B OpraHu3aluu

1.4 Oco0eHHOCTH peau3alMu U CIUILTHHBI
S3bIK peanu3aluy JTUCITUTUINHBL: .

Jucuuruinaa (Moayis) peanusyercs 6e3 npumenenust 20 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTHas padora ¢ 2(72)
npemnoaaBaTeseM:
3aHSATHUS JICKIIMOHHOTO TUTIA 1(36)
MIPAKTHYCCKUE 3aHATHS 0,5 (18)
naboparopHbie paboTh 0,5 (18)
CamocrosiTesqbHas padora 2(72)
obyuarommxes:
KypCOBO€ IPOEKTHPOBAHNE
(KTT) Her
KypcoBas padora (KP) Ha




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenibl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYeCKHI MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3angaTusa

3aHATUS CEMUHAPCKOTO TUIA

CamocrosTenbHast
JIEKIIMOHHOTO
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
n/m Moy, TemsI (pasaesbr) AMCHUIITHHEL IIpakTnueckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B Tom B Tom B Tom B Tom
Bcero yucne B Bcero yucne B Bcero yucne B Bcero Yyucie B
3NO0C anocC icl%[e]e; 3UOC
1. MoayJns 1.
1. 1.1. OCHOBBI TEXHOJIOTUYECKUX MPOLIECCOB B
TEIJIOOHEPTeTHKE
1.2. PaboTa KOTEIBHBIX YCTAHOBOK
1.3. TerioBbIe 3JIEKTPUUECKUE CTAHIIUU. 18
1.4. IToaroroBKa BOJIBI
1.5. XBOCTOBBIE IOBEPXHOCTH HArpeBa
1.6. PacueT BEIOPOCOB 3arps3HSIONMINX BEIIECTB B
armMocdepy.
2. PacueTt BBIOPOCOB 151 KOTEIBHBIX
MIPOU3BOAUTENILHOCTHIO MeHee 30 TOHH Mapa B 4ac. )
Opranu3oBaHHbIe BBIOPOCHL. Onpe/ieieHne KOTMIecTBa
BO3/yXa, HEOOXOAMMOTO JJIsi TOPEHUSI.




3. Pacdet BRIOPOCOB )11 KOTEIIBHBIX
MPOU3BOAUTENILHOCTHIO MeHee 30 TOHH mapa B yac. Pacuer
BBIOPOCOB TBEPABIX yacTHil. PacueT okcumoB a3ota. Pacuer
okcu0B cepbl. Pacyer okcunoB yriepoza. Pacuet BeiOpoca
Ma3yTHOM 30J1bI B IlepecueTe Ha BaHaauil. OnpeaeneHue
BBIOpOCOB OeH3(a)mupeHa B arMocdepy MapoBbBIMH U
BOJIOTPEWHBIMH KOTJIaMH.

4. HeopranusoBaHHbI€ BBIOPOCHL. PacueT nmbuieHus npu
3arpy3ke yriis. PacdeT BEIOPOCOB 3arpsi3HSIONIUX BEIIECTB B
arMocdepy OT KOTeJIbHOM U ckiana yris. CayBaHHe MBLUTH C
JIEHTOYHOTO KOHBEMepa.

5. Pacuer Bb1OpocoB g TOC. Pacuer okcuioB a3oTa.
Pacuer okcunoB cepbl. Pacuer okcuno yriepozaa. Pacuer
BbIOPOCOB TBEP/IBIX YacTHll. PacueT BEIOpOCOB
yII1eBO10po10B. PacyeT BEIOPOCOB NATHOKUCH BaHAAMS.

6. Onpenenenre CKOPOCTH U 00BEMHOTO Pacxojia JHIMOBBIX
ra30B B BO3JIyXOBOJIC

7. OnpeneneHue 3anbUIEHHOCTH METO/IaMU BHEIITHEN U
BHYTpEHHEH QUIbTparuu

8. OmpenenieHne KOHIIEHTPAIIMU OKCUAOB a30Ta B ILIMOBBIX
razax

9. 3amuTa 1a60paTopHBIX padboT

2. Monyas 2.

1. 2.1AcdanbToOCTOHHBII 3aBO.
2.2TexHosorust 1 000py10BaHUE POU3BOICTBA
acanpToOETOHA.

2.3 [IpueynaBnuBaroiiee 000py10BaHIE
ac(hanbTOCMECUTENBHBIX YCTAHOBOK.

3. MoayJas 3.




1. 3.1 Tpaucnopt
3.2. Metouka pacueTra BEHIOPOCOB 3arpsi3HSIONINX BEIIECTB
OT aBTOTPAHCHIOPTHBIX MPEATPUATHI

2. BBIOPOCHI 3arpsA3HSIONINX BEIIECTB OT CTOSTHOK
aBTOMOOWIIEH.

3. Pacuer BBIOPOCOB OT KapbepHOTO TPAHCHIOPTA.

4. OnpeneneHue couepKaHus BPEIHBIX BEIIECTB B
0TpabOTaHHBIX ra3ax aBTOMOOUIIS

5. Onpenenenue ypoBHS IIyMa OT JIETKOBOT'O
aBTOTPAHCIIOPTA.

6. 3auTa 1a00paTOPHBIX PadOT

4. Moayas 4.

1. 4.1. ITpOMBIILIEHHOCTh
4.2. Pacuet BEIOPOCOB 3arps3HSAIONINX BEIIECTB OT
Pa3IMYHBIX IPOU3BO/ICTBEHHBIX YUACTKOB.

2. Pacuet BBIOPOCOB 3arpsi3HSIOIINX BEIIECTB OT
Pa3JINYHBIX IIPOU3BOJACTBCHHBIX YUYACTKOB: HAHCCCHUC
JTAaKOKPACOYHBIX IMMOKPHITHIT; CTATEIUIABUIBHOTO 11€Xa; OT
MeXaHN4eCKOol 00pabOTKH MaTepuasoB.

3. PacueT BBIOPOCOB 3arpsi3HAIOLIMX BEIECTB OT
Pa3IMYHbIX IPOU3BOJCTBEHHBIX YYaCTKOB: HAHECEHUE
JTAKOKPACOYHBIX MOKPBITUH.

4. PacueT BRIOPOCOB 3arpsi3HSIONIMX BEIIECTB OT
Pa3INYHBIX IPOU3BOACTBEHHBIX YUaCTKOB: Ky3HEUHbIE
paboTHI.

5. PacdeTt BRIOPOCOB 3arps3HSIONINX BEIIECTB OT
Pa3JINYHBIX ITPOU3BOJCTBCHHBIX YUACTKOB: CBAPKa U PC3Ka
METaIOB.




6. M3y4yeHue TeopeTHYecKoro Kypca.
KypcoBoe npoextupoBanue.

72

Bcero

36

18

18

72




10.

1.

12.

13.

14.

4 YyeOHO-MeETOAMYECKOe O0ecmeYeHHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U3TaAHUA:

Beromkun A. I'. Obecrieuenue HaJIe)KHOCTH M 0€301TaCHOCTH B TEXHOChEpe
(Mocksa: Jlanp").

Beromkun A. I, Tapanuesa K. P. TexHoreHHblIi1 puck u 6€30MacHOCTb:
Yyeonoe mocooue(Mockpa: OOO "Hayuno-uznarensckuii neHTp MHDOPA-
M").

Kynaruna T.A., Kynaruna T.A. HopmupoBanue BbIOPOCOB 3arpsi3HAOLINX
BEIIECTB: [y4e0-MeTO/1. MaTepuasbl K U3yUYEHUIO TUCITUTUIMHBI

s ...20.03.01.06 Unxxenepnas 3auuTa okpyxaronieit cpenbl |(KpacHospcek:
CoYV).

Kynarnna T. A., Aunpynsk U. B. TexHosnornueckue nmpoueccsl 1
3arps3HAOINe BEIOpoCk: yueoHoe mocodue(Kpacuospck: COY).
Beromkun A. I'. TeopeTnueckre OCHOBBI 3allIUTHI OKPY>KarOIIEH CpeIbl:
ydeOHoe nocoOue 715l By30B 1O cenuanbHOCTH "VHKeHepHas 3amuTa
OKPY>KAarOILIEH cpepl" HapaBICHUs MOATOTOBKH ' 3alMTa OKPYXKaAOIIEH
cpennl"(MockBa: Beicias mkona).

Entoruna T. A., Hlanaes . M., Mapuenkosa C. I'. Onpenenenue BHIOPOCOB
3arpsi3HSIONIMX BEUIECTB B aTMOC(EPHBIN BO3AYX: yueOHOe mocodue ass
cTyAeHToB 1o crnennaibHocTsIM 280101.65 "bezonacHocThb
XKu3HenesaTenbHocTU B TexHochepe" n 280202.65 "NnxeHepHas 3amura
OKpYXarolleu cpeibl', a TakKe MO0 HAMPABJICHUSIM MOJITOTOBKU MarucTpoOB
270100.68 "CrpoutensctBo" 1 150100.68 "Metamnyprus"(KpacHosipck:
HNudopmannonno-nonurpadpuueckuit komreke [UIK] COY).

Kynaruna T. A. TeopeTuueckrie OCHOBBI 3allIUTHI OKPYKAIOIIEH Cpe/ibl:
yuaebHoe nocodue(Kpacnospek: UL KITY).

Beromkun A. I. amura okpyskaromieit cpeibl 0T SHEpreTHYeCKuX
BO3/eHcTBUI: yueO. mocoOue 1ys cTyAeHToB By30B(MockBa: Briciias
IITKOJIa).

[lenokoB S. M. Dkonoruyeckue npoOiIeMbl 3HEPrOEMKHUX MPOU3BOJICTB!
cripaBouHoe uznanue(MockBa: TernaoTexXHUK).

Tomumpsia A. H. TIpombiniuieHHAs 9KOJIOTHS 1 MOHUTOPHUHT 3arpsi3HEHUs
npupoHOU cpeasl: yueOHnk(MockBa: OHUKC).

SAxbeB H. S1. bezonacHOCTh TPaHCTIOPTHBIX CPEACTB: YUEOHHK JJISI CTYIEHTOB
BY30B, 00y4. 10 crietl. "Opranu3amnusi 1 6€301MacHOCTh JIBHKCHUS
(aBTOMOOMIIBHBIN TpaHcnopT)"(MockBa: Akanemus).

Kgamnun Y. M. IlpenenbHo A0mycTUMBIE BEIOPOCHI IPEANIPHUATHS B
armocdepy. PacceuBanue u ycranosiaenue HopmaruBoB(MockBa: ABOK-
npecc).

Tomunsia A. H. IIpombliiuieHHAs 3K0JIOTHS 1 MOHUTOPHUHT 3arpsi3HEHUs
NPUPOJHOMN CpeJibl: YUEOHUK JISl CTYJIEHTOB YUPEKIECHUIN CpEeTHErO
npodeccuonansHoro oopazoBanus(MockBa: OHUKC).

Kynarun B.A., Kynaruna T.A., Martomenko A.W., Typyrtun b.®. ®usuka
armocdepsl U Tuapodu3nKa: yuedHoe mocodue.; pekomeraoBano MO u
Hayku PO (Kpacnosipck: UIIL KITYVY).
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15.

16.

17.

18.

19.

Ksamaun V.M. [IpomeinienHbie BHIOPOCH B arMocdepy. HkeHepHbie
pacueThl 1 UHBEHTapu3alus: HayuyHoe uzganne(MockBa: ABOK-1pecc).
Kamun 1. A., Kynaruna T. A., Augpyssk U. B. Pacuer paccenBanus B
arMocdepe 3arpsA3HsIONINX BEIIECTB, 00Pa3yIOUIUXCs PU CIIOEBOM
C)KUTAHUH TBEPAOTO TOILTUBA: METOJI. YKa3. K 1a0. padotam(KpacHospck:
UIIK CDY).

Kynaruna T. A., Cre6enesa O. I1. Dxonoruueckas 6e30macHOCTb
TeXHOC(HEPHBIX 0OBEKTOB: y4e0.-METO/I. KOMILJIEKC [[IJIs1 CTYACHTOB Harp.
280700.68 «Texnochepnas 6e3omacHocTb» |(KpacHospck: CDY).
Kynaruna T.A. TexHoJiornueckue mpoiecchl U 3arpsa3HSIONINE BEIOPOCHI:
[y4e6-MeTo 1. Marepuaitbl K U3yUYSHHUIO JUCHUTIIUHBI 1714 ...20.03.01.06
Nnxenepnas 3amura okpyskarorieit cpeasl |(Kpacnosipck: COY).
Kynaruna T.A. TeopeTrudeckre OCHOBBI 3aIIUTHI OKPY KaIOIIEH Cpebl: [yueo-
METO/I. MaTepUATbl K U3YUCHUIO TUCIUILIIMHBL 114 ...20.03.01.06
NuxenepHas 3amura okpyskatomieit cpeast |(Kpacnosipek: COY).

4.2 JIMueH3UOHHOe ¥ CBOOOXHO PacHpoCTpaHsieMoe MPOrpaMMHOe

obecrevyeHue, B TOM YHCJIe 0T€YeCTBEHHOr0 MPOM3BOACTBA (IIPOrpaMMHoOe
obecnevyeHune, HA KOTOPOEe YHHBEPCUTET UMeeT JUILEH3HI0, 4 TAKKe CBOOOTHO
DAcCIDOCTDAHAEMOE MDOrDAMMHOE o0ecIedeHmne):

1.

e I A

11.

Hcnosib30Banue Ha 3aHATHSAX JICKTPOHHBIX W3JIaHUH (MCITOJIb30BAHUE CJIAMT-
npe3eHTalui, rpapuueckux oObEKTOB, BUACO- ayAH0- MaTEPHATIOB, B TOM
yuciie u yepe3 HTepHer).

OpraHu3zaius B3auMoJICHCTBHS ¢ 00YyJarOIIUMUCS TTOCPECTBOM JICKTPOHHOMN
noutsl, Moit COYVY.,

[ToaroroBka cTyAeHTaMu MYJIbTUMEIUMHBIX MPE3ECHTALNM, BUIECO-
MaTepUaIOB.

DJEeKTPOHHBIE U MYJIbTUMEANMHBIC YISOHUKHU U y4eOHbIE TTOCOOUSI.

DNeKTPOHHbIE PeCypChbl OMOINOTEKH.

9.1 IlepeueHb HEOOXOUMOTO MPOTPAMMHOTO OOECTIEUEHHUs

Oneparmonnas cuctema Windows (7 Bepcru U BBIIIIE).

[Taket npukiagaeix mporpamMm Microsoft Office — nis cozmanus u
JIEMOHCTpAIIUU TTPE3EHTALUN TT0 TEOPETUUECKOMY KYpCY.

Cucrema komnbrorepHoro tectupoBanust ACT — mist npoMexyTouHON
aTTeCTallly CTYIEHTOB.

4.3 UnTepHeT-pecypchbl, BKIKOYasA NMpodecCuoHaAIbHbIEe 0a3bl TaHHBIX
U UH(OPMAIHOHHBIE CIIPABOYHbIE CUCTEMBI:

Ennnoe okHO mocTyma K 00pa3oBaTeNlbHBIM pecypcam.— Pesxxum pocTyma:
http://window.edu.ru/

DneKkTpoHHAs 3aKOHOarenbHO-TpaBoBas 6a3za (KoncynpranT mitoc).— Pexxum
nocryna: http://www.consultant.ru/online/

10



3. Hayunas 6ubnuorexka COY. — Pexum gocryma: http://bik.sfu-kras.ru/

S ®oHja OLEHOYHBIX CPEACTB

OHGHO‘IHBIG CpE€ACTBA HAXOOATCA B IIPUIOKCHHUHU K pa60‘II/IM IIporpaMmmam
JUCHHUIIIINH.

6 MarepuajJbHO-TeXHMYECKasa 0a3a, HeoOXoaMMasi 1JIfl OCYIIEeCTBJICHUS
00pa3oBaTeJIbHOIO Mpolecca Mo AUCHUIJINHE (MOLYJII0)

JInst mpoBeneHus 3aHATUI JIEKIMOHHOTO TUIA HCIIOJIB3YIOTCS ay IUTOPHH,
OCHAIIEHHBIE KOMITBIOTEPHBIM U MYJbTUMEAUNHBIM 000pYI0BaHHEM
(TpoeKImoHHas TEXHUKA) 1 UMEIOIIIUE JOCTYI B KOPIopaTuBHYIO ceTh CDY n
Internet.

Jlyis mpoBeACHNS IPAKTUIECKHUX M TA0OPATOPHBIX 3aHATHI HCIIOIB3YIOTCS
CJIEYIOILME MAaTepUaIbHO-TEXHUYECKUE CPEACTBA:

- BUJIEO-MOHOOJIOK;
- HOYTOYK U BUACOMPOCKTOP JJISl IPOBEICHUS MPE3CHTAINI CTyIeHYECKHX paboT;

- IEPCOHAIbHBIE KOMIIBIOTEPHI JJIs IPOBEIECHUS TECTOBOTO IPOMEKYTOUYHOIO
KOHTpPOJISI 3HAaHUM CTYICHTOB.

OcBoenne JAUCHUTIIMHBI MHBATUAMU 1 JIMDAMHA C OTrpaHNUYCHHBIMHU
BO3MOJKXHOCTAMU 310POBbA, B 3aBUCHUMOCTHU OT HOSOJ’IOFHﬁ, OCYHICCTBIIACTCA C
HCITIOJIB30BAHUEM CPCACTB 06y‘ICHI/I5{ O6HI€1"O H CIICHHUAJIbHOI'O Ha3HAYCHN .
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