[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WNO: Nexapesckuii bopuc Bnagummposuy

[lomkHocTb: MpopekTop no yuebHol 1 MeToanyeckoi pabote
[ata nognucanus: 11.01.2024 11:49:47

YHUKanbHbI MPOrpaMMHbIA KIKOY:
3b89716a1076b80b2c167df0f27c09d01782bad4

MHWHOBPHAYKU POCCUN
(benepanbHOE TOCYAAPCTBEHHOE OFO/IKETHOE 00pa30BaATENbHOE YUPEKACHNUE BBICIIEI0 00pa30BaHUs
«Cankt-IlerepOyprckuii rocy1apcTBEHHBIN TEXHOIOTUYECKHIA HHCTUTYT
(TEXHUYECKHUI YHUBEPCUTET)»

YTBEPXIAIO
[TpopekTop mo y4eOHOW U METOINYECKOI paboTe

b.B. IlekapeBckuii

« 14 » nexabps 2016 .

Pa6Gouas nporpaMmma quCUMILTHHBI

OCHOBbI ITPOEKTUPOBAHUA ITPUPOJOOXPAHHBIX OBBEKTOB

HaHpaBHCHI/IC IoArOTOBKH

20.03.01 TexnocdepHas 6e30MaCHOCTH

Hanpasnennoctu nporpamm OakanaBpuata
HNukeHepHas 3a11MTa OKPY:KaKOILeil cpeabl

Kpanudukarms

bakanasp

dopma 00yueHus

3aounas

CDaKYJ'ILTCT I/IH)KeHepHO'TGXHOHOFI/I‘IGCKI/Iﬁ

Kadenpa wHXeHEpHOMN 3aIUTHI OKPYKAIOIIEH CPeIbl

Cankr-IlerepOypr
2016
b1.B./1B.06.01



JIMCT COI'JTACOBAHUA

YueHoe 3BaHUE,

PazpaboTumk, JOTKHOCTD IMoamnuce
(haMuvss, WHULIAATIBI

JTOLIEHT Kuszes A.C.

Pabouas nporpamma nucuuruinabl «OCHOBBI TPOEKTUPOBAHUS IPUPOJAOOXPAHHBIX OOBEKTOBY»
o0cyx/ieHa Ha 3acelaHuy KadeIpbl HHKCHEPHOH 3alIUThl OKPYXKAIOIIEH cpeibl

npotokonn Ne 3 ot « 21 » Hos0ps 2016
3aBeayromuit kadeapoit I'.K. UBaxHIOK

OnobpeHo yueOHO-MEeTOANYECKONH KOMUCCUEH HHKEHEPHO-TEXHOJIIOTHYECKOT0 (paKkynbTeTa
npotokosl Ne 4 ot « 12 » nexadbps 2016

[Ipencenarens B.B.IIposieB
COI''TACOBAHO
PykoBoauTens HanpaBiieHUs IOATOTOBKU T.B. Ykpauniena
«TexnocdepHast 6€301MaCHOCTH
Jupektop OubnuoTexu T.H.CrapocteHko
HagansHuk MeToau4YecKoro oraeia T.N.bornanoBa

y‘Ie6HO'MeTOL[I/I‘IeCKOFO YIIpaBJICHUA

Haganeauk C.H./leaucenko
yu4eOHO-METOIMYECKOTO YIPABICHUS




COJEPKAHUE

1. Ilepedennb mIaHUPYEMBIX PE3yJIbTaTOB O0yUEHUS MO JUCLUILTUHE, COOTHECEHHBIX C

IUTAHUPYEMBIMH PE3yJIbTaTaMH OCBOCHUS 00PA30BATEIBHOMN MPOTPAMMBI .....vneeeaneanenennsss 04
2. MecTo TUCHMIUTMHBI (MOIIYJIS) B CTPYKTYPE 00Pa30BATEIBbHON MPOTPAMMBL. . ........vueeeseenns 05
IO 103 1Y 117 (6311711 0)171021:) S RSP 05
4. ConepxaHue JUCIUTUIMHBI
4.1. Pazesnbl AUCUMIUIUHBI M BUIBI BAHATHM . .. ..utentttttanteaiie et eneeaeenieennnenenns 06
4.2. 3aHATUS JTEKIUOHHOTO THIIA. . ..t e entent ettt et ete et et ettt et et et eteeeneeaeneenanns 06
4.3. 3aHATUS CEMUHAPCKOTO THTITA. . .. vveenteennsenneeanaeenneeaneeenseeneeaneeaneennearnneenns 08
4.3.1. CeMUHAPBI, MPAKTHUCCKHUE BAHITHS ... e.nvvenrreenrsenneeannsenneennneennennenens 08
4.3.2. JTaOOPATOPHDBIC BAHITH . ..\ veurteneeeenneenneenneeneeenneeaneeaneeeaneeananennns 08
4.4, CaMOCTOSATEITBHAS PAOOTA. .. .vtettentteeete et et ettt e eteeateeeaeeaneeeneeeneniren e e 09
4.5 KOHTPOITBHBIC PAOOTBL. . ...\ euttententeeatentettententeate et eate et ete et eeenaeaneenaeanns 10
4.6 KYPCOBAT PAOOTA. ...\ttt entente et eteate et et e et et et et et e et e et e e eaeeeeaneanens 10
5. [lepeyeHn y4eOHO-METOAMIECCKOTO 00SCTICUCHUS IS CAMOCTOSITEIIBHON pabOThI
(JO)7 1 00107 0:063: 01 (03117 (0117 11 011712 (<P 11
6. ®oH/T OLIEHOYHBIX CPEJCTB VIS IPOBEACHUS MPOMEKYTOUHON ATTECTAIUM. ... ueeeeneanrennnnne. 11
7. IlepeueHb OCHOBHOM U JIOTIOJHUTEIBHOM yU4eOHOM TUTEpaTyphl, HEOOXOIUMON IS
(0103:1015350%6: W05 (#10500 01050515 QUUEEUEEEN 11
8. [lepeuenn pecypcoB HHPOPMAIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTh «HTepHETY,
HEOOXOAUMBIX JUIST OCBOCHUST JICTIATIIIIHBL . ... et eteeteneeneeteeteaeaeeaeeaeee e eneenenenene 12
9. Meronuieckne yKa3aHus sl 00YJaIOMINXCS TI0 OCBOCHUIO JUCIUTUIAHBL. . ... ueeeneenenenn. 12

10. Iepevens MHPOPMALTMOHHBIX TEXHOIOTUH, HCIIOIB3YEMBIX TIPU OCYIIECTBICHUN
00pa30BaTeIbHOTO NpoIiecca MO TUCHUILUIMHE

10.1. THGOPMAIITMOHHBIE TEXHOIOTH .« .« e eneeettentente et eiaeeieeaeaieeaeenaennens 14
10.2. TIpOrpaMMHOE OOCCTIEUCHUE. ... ... e.eeeeteneeneeteateeeneeneeeeeeneeneeneeene 14
10.3. TH)OPMAIIMOHHBIE CTIPABOYHBIE CHCTEMBI. ... e eneeneeeeeeneeneanennenennens 14

11. MatepuanbHO-TeXHUUECKas 0a3a, HEOOXOUMast 1Tl OCYIIECTBIICHHS 00pa30BaTEIbHOTO

o L0 A (oo I 1 (01 12 (812 1 A1 (ST 14
12 OC06GHHOCTI/I OCBOCHHUA NUCHUIIJIMHBI UHBaJINJaMU U JIUIIAMH C OFpaHI/I‘ICHHBIMI/I
BOBMOKHOCTSIMU 3ITOPOBBS .. vvteutteneteenteentteenteenneeneeenaeenaeeenaeeeeaneeeaeenneeensaraneeenas 14

HpI/IJ'IO)KeHI/IHZ I.CDOH,[[ OLCHOYHBIX CPCACTB HJIs MMPOBCACHUA HpOMe)KYTOqHOﬁ aTTeCTaluu. .. 16



1. IlepedyeHb MJIAHMPYEMBIX Pe3yJbTATOB 00y4YeHHUs IO AMCHMILJIMHE, COOTHECEHHBIX €

IJIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOEHUsI 00pa30BaTeIbHON NMPOrpPaMMbI

B pesynbrare ocBoeHus1 00pazoBaTeIbHON MPOrpaMMBbl OakamaBpuaTa 00yJaronuics
JIOJIKEH OBJIAJIETh CIEAYIOIIMMU pe3yibTaTaMu 00y4eHHUs M0 TUCIUILINHE!

Konbt PesynbTaTel ocBoenus OOII [lepeueHb mIaHUPYEMBIX PE3yJIbTaTOB

KOMITETEHIIMH (conmepkaHue KOMIETEHIUN) 00y4YeHUs IO TUCIUTIINHE

IIK-1 CriocoOHOCTh IpUHUMATh Yy4acTue | 3HaTh.  INOHATUA —  NPEANPOEKTHAS
B  HMHXKEHEpHBIX  pa3paboTkax | mpopaloTka, TEXHUYECKOE 3aJaHue,
CPEIHETO YPOBHS CJIOXHOCTH B | IPOCKT U MPOCKTUPOBAHUE; MPEAIPUSITHE,
cocTaBe KOJIJICKTHBA eX, Yy4YacTOK, OTJIEJCHHE; T'eHepalbHBIN

TJ1aH; TEHJEp, (buHaHCHpOBaHUE,
CorJIacOBaHUe, yTBEPKICHUE.

YMmers: TBOPYECKHU UCIOJIb30BaTh
OCHOBHBIE TIOHSITHUS mpoiecca
MPOEKTUPOBAHUS, MPUHUMATh Yy4acTHE B
00CYX/IeHUH TEXHUYECKOU JJOKYMEHTAIIUH.
Baaners. wuHpopmanueli 00 OCHOBHBIX
METOJ]aX MPOEKTUPOBAHUS U OCOOEHHOCTSIX
PUPOAOOXPAHHBIX OOBEKTOB.

IK-2 CrnocobHocTh pa3pabaTeiBaTh U | 3HATH! npaBuia MIOCTPOCHUS u
HCIIOJIb30BaTh rpadUYecKyro | MPEACTABICHHUSI TEXHOJIOTHUECKUX CXEM,
JOKYMEHTAIIUIO CETEBBIX rpaduKoB, pacueTHo-

rpagu4ecKkux MoJIEe, YUTaTh YEPTEKU
anmnapaTtypbl, 3CKHU3HbIE JOKYMEHTHI.
Ymers: BBINIOJIHATH rpadU4yecKyro
nHpopmaiuio ¢ ucnosp3oBanuem 11K u
YEPTEKHBIX UHCTPYMEHTOB.
Biaanern:

nHpopMalued 0 COBPEMEHHBIX BHIAX
NpEJICTaBICHUS ¥ aHalu3a JaHHBIX B
rpaduueckoil popme.

IIK-4 Crnioco6HOCTh HCIIOJIb30BaTh | 3HATH. METOJBl  PAcCyeTOB  JIIEMEHTOB
METO/JBl  PAcueTOB  DJIEMEHTOB | TEXHOJOTUYECKOTO  OOOpYyIOBaHUA  TIO
TEXHOJIOTHYECKOT0 00OPYJIOBAHUS | KPUTEPHUSIM paboTocrnocobHOCTH u
o KPUTEPHSIM | HAJIEKHOCTH.
paboTocrnocoOHOCTH u
HaJIeKHOCTH YMeTh.: COMOCTABIATh W aHAIU3UPOBATH

pe3yibTaThl  pacyera OOOpYJIOBaHUS H
MPOCTEUIINX Y3JI0B CXEM IO KPHUTEPUAM
paboTOCIIOCOOHOCTH U HAICKHOCTHU

Buaaners: unpopmanueil 0 coBpeMeHHbBIX
METOJAX pacyerTa.




2. MecTo IMCHHMILUIMHBI B CTPYKTYpe 06pa30BaTe/IbHOl IPOrpaMMbl’,

JlucuurianHa OTHOCUTCS K TUCHIUIUIMHAM 110 BhIOOpY BapuatuHou yactu (b1.B./[B.06.01) u
u3ydaercs Ha 4 u 5 Kypcax.

B MeroauueckoM IUIaHE€ UCUUIUIMHA ONHMPAETCs HA  AJIEMEHThl  KOMIIETEHIIUH,
c(OpMHUPOBAHHBIE MPU M3YyUYECHUHN NTUCHUIUTHH « OOIIas XuMudeckas TeXHOJIorus», « [Iporeccs u
anmaparbl XMMHYECKOM  TeXHonorum», «Menuko-OMoiIoruueckue OCHOBBI — 0€30MacHOCTH
KUSHECACATCIBHOCTU».

[TomyuyeHHble B  @polecce  HM3yuyeHUs  OUCHUIUIMHBI ~ «OCHOBBI  NMPOEKTHPOBAHUS
IPUPOJOO0XPAHHBIX O0BEKTOBY» 3HAHUS, YMEHUS U HABBIKA MOTYT OBITh MCIIOJIb30BAHbI B IPOCKTHON
U Hay4YHO-UCCIIEJIOBATENbCKON paboTe OakanaBpa.

KoMmmnereHnuy, OCBOEHHBIE Ha IIPOMEKYTOYHOM JTale IPU HU3YYCHUU JTaHHOHU
JUCIUIUIMHBL OyAYyT pa3BUBAThCS Jlajee B HAay4YHO-HCCIEAOBATEIbCKOM W MPOU3BOACTBEHHOM
npakTuke, BeimosHeHnn [ YIA, a 3HaHUS yMEHUS M HaBBIKU OYAYT MCIIOJIb30BaHbI IIPH BBITOJHEHUN
BBIITYCKHOHN KBaJTU(UKAMOHHON pabOTHI.

3. O0beM TUCHHUILIAHBI

Bcero,
aKaJIeMUIECKUX
. 4acoB
Bun yae6HO# paboThI
3aounas gopma
oOyueHus
OO0mast Tpy10eMKOCTb M CHUILTHHBI 4/ 144
(3a4ETHBIX EAMHUIY aKaJIEMUYECKHX YaCOB)
KonrakTHasi padoTa ¢ nmpenojaBarejieM: 16
3aHATHUS JIEKIIUOHHOTO THIIA 8
3aHSTHUS CEMUHAPCKOTO TUTIA, B T.4.
CEeMHHApBbI, TPAKTHYECKUE 3aHATHUS 8
nabopaTopHble paboThI -
Kypcooe npoexktuposanue (KP nm KIT) -
KCP -
JpyTHe BUIbl KOHTAKTHON pabOTHI -
CamocrosiTesibHas padora 119
®opma Tekyuiero kourpoJs (Kp, pepepar, PI'P, acce) 3Kp
dopma NPOMEKYTOYHON aTTecTauuu (IK3aMeH) 9

! MecTo OMCUMILIMHEL OyIeT YYUTHIBAThCA IIPH 3anonHeHHd Ta0munsl 1 B Ilpuioxennu 1 (PoHI OLEHOYHBIX CPEICTB)
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4. Copep:kaHue JUCHUNIUHBI.

4.1. Pa3pessl AMCOUILINHLI H BUABI 3aHATHH.
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1. | OcHoBHBIE OnpeneneHus, MOHATHS, LCTb U 0,5 - - 10 [IK-2,4
3a/1a4l  JUCIUIUTAHBL. OCHOBHBIC METOJIBI
MPOCKTHUPOBAHUS
2. | IlpennpoextupoBanue. Beibop MeTona u 0,5 - - 20 I1K-2
MPHUHIUIIBI TTOCTPOCHUSI XUMHUKO-
TEXHOJIOTHYECKHUX CHUCTEM
3. | IlpupomooxpaHHbie 00BEKTHI HA 1 1 - 15 I1K-4,
MIPOU3BOJICTBAX OOJIBIION MOITHOCTH
4. | IlpupomooxpaHHbIE MEPOIPUSATHS U 2 1 - 20 [1K-4
00BEKTHI HA MAIOTOHHAXXHBIX U MHUKPO
TOHHAKHBIX TIPOU3BOJICTBAX C IEPEMEHHBIM
ACCOPTUMEHTOM
5. | OcHoBHBIC TIPOOJIEMBI YHH(DUKAIIMN 1 2 4 - 25 | IIK-1,2,4
CICHIUAM3AIINY TIPUPOJTOOXPAHHBIX
00BEKTOB M 000PYIOBaHHUS
6. | [IpoekTHbIC UCCIIEIOBaHNS U BHECCHHE 1 1,5 - 24 | 1IK-1,2,4
VM3MEHEHUN B HCXOJIHBIN BapUaHT
7. | OreHka TEXHUKO-9KOHOMHYECKON CHTYaI[UH 1 0,5 - 5 IIK-1,2
1 11eJIeCO00Pa3HOCTH IPOSKTUPOBAHHUS
4.2. 3aHATHS JEKIIHOHHOTO THMA.
No
asena HaumeHnoBanue TeMbl O6beM, |HMHHOBanmoHHAS
P U KPaTKOe COJIeP KaHUE 3aHATHS aKaj. 4achl dopma
JICITUTUTAHBI
1 OcHOBHBIE OnIpe/iesieHUsl, TOHATHSA, IeJIb U 0,5 Crnaiin-
3a1a4¥_JMCHUIIHHbL. OCHOBHbIE METO/bI MIpe3eHTAIHS

NPOCKTHPOBAHMUSA.

[TpoekT mpon3BOJCTBA U €T0 MPUPOAOOXPAHHbBIE
cocrapistomue. Crnenuain3upoBaHHbIE
(HETIPOU3BO/ICTBEHHBIE) IPUPOIOOXPAHHBIE
00bexThl. Pabounii mpoekT. [IpoekTHas
nokyMmeHTanus. Hauano pa3paboTku mpoeKTHOH
JIOKYMEHTAL1H.

WuBectupoBanue, Topru nojapsijaa. PykoBoactso
pa3paboTkoii mpoekTa. OCHOBHBIC TTPUHIIMUITBI
IIPOEKTUPOBaHMs. TUNOBask CTPyKTypa MPOEKTHON
opra"uszani. MHOroctaguiiHoe NpOEKTUPOBAHMUE.




Ne
paznena
JIUCLIUILIUHBI

HanmenoBanue TeMbl
Y KpaTKoe CoAep KaHue 3aHATHS

O0newM,
aKaj. 4acsl

aHoBannonHas

dbopma

OO011Ke NOHATHA O NPOLIETYPE NPOEKTUPOBAHUS.

2

IIpennpoexkTupoBanue. Bo10op MeTo1a u
NPUHIUIBI IOCTPOEHUS XUMHKO-
TEXHOJOTHYECKUX CHCTEM

Onenka He0OXOUMOMN TTPOU3BOTUTEILHOCTH
MPUPOIOOXPAHHOTO 00BbEeKTa. METO/IbI , TEXHOJIOTUU
¥ CTIOCOOBI MIX peanu3anuu. PernoHansHbIe
O0COOEHHOCTH U BBIOOP IJIOIIAJJOK CTPOUTEIHCTBA.

Ocku3Has W OanaHcoBas cxeMa IPOU3BOJCTBA
WIM  [POEKTHUPyeMOro  o0bekTa  Hpu  K.JI.
MIPOU3BO/ICTBE.

3a/laHue Ha MPOEKTUPOBAHUE.

0,5

Cnain-
MPE3CHTALIMS

IIpupogooxpaHHbIe MEPONPHUATHS HA
00BbEKTAX M IPOU3BOACTBAX 0O0JbIIOH MOIIHOCTH

[lITatHBle U 3KCTpEeMalIbHBbIC CUTYyalluu. AHaINU3
UCXOJHBIX JAHHBIX, UX Y4€T B CHUTYallUOHHOM U B
reHepaIbHOM ILJIaHaX.

Ocobennoctu BosaerctBusg Ha OC eguHUYHON
anmaparypsl 00J1b11101 MOUIHOCTH. Br16op
000py/0BaHus, HECTAaHIAPTHOE 000pYyI0BaHHE.

[IpunnunuanpHas TEXHOJIOTHYECKAs CXeMa.

Craiin-
[IPE3EHTALHSL.

IIpupoaooxpaHHble MepPONPUSTUS U 00beKThI
HA __ MAJOTOHHAKHBIX M MHUKPOTOHHAKHBIX
NMPOM3BO/ICTBAX C NePEMEHHBIM ACCOPTUMEHTOM

OcoGennoctu Bo3zeiictBus Ha OC ammaparypbl
Majol TPOU3BOAMTEIBHOCTH U MAJIOTOHHAKHBIX
MIPOU3BOICTB. Bri6op o0opynoBaHus,
HECTaHJIapTHOe 00opyaoBaHue. TexHOJIOrHYecKast
omepauMs, Yy3€J, Y4YacTOK, mpuemsiemas JJIMHa
TEXHOJIOTHYECKOM IIETIOYKH.

Craiin-
[pEe3eHTaLHS

OcHOBHbIE IP00.J1eMBbI YHUDHKAIIMY H
CIEIHMATH3ANNH IPHPOIO00XPAHHLIX 00LEKTOB 1
000pY/I0BAHHS

YHI/I(i)I/IKaHI/Iﬂ MaAJIOTOHHAKXHBIX HpOI/ISBO)ICTB,
MepbI TIOBBIIICHUS CTENEHU X YHU(DHUKAIIH,
TEXHOJIOTHYECKAsl U y3JIOBast Pa3HOBHUIHOCTH.
Cnrcok BO3MOXKHBIX COBMEIICHUN U YIIPABIsIEMOCTb
MPOIIECCaMHU, X TEXHOJOTHIeCcKasi 0€30MacHOCTb.
[Tpo6GyieMsb! criennanu3aii Ha OYUCTHBIX
COOPYKCHHSX Pa3IMYHON MTPOU3BOIUTESIIBHOCTH.
Jlokanu3anust IeXOBBIX OYHCTHBIX YYaCTKOB.

Craiin-
Mpe3eHTAIHS

HDOCKTHbIe HNCCJICTOBAHUA U BHCCCHUEC
M3MEHEeHMl B MCXOJAHBIH BAPUAHT

3aa4u TPOEKTHBIX UCCIECTOBAHUI Ha
Pa3IMYHBIX CTAAUSAX MPOEKTUPOBAHUS. AHAIN3
HpO@KTHBIX peSYJ'II)TaTOB U1 BBISABJICHUC
HEJIOCTAaTOYHBIX JTAHHBIX.

[Iporno3upoBanue mnokaszaTenen

Cnann-
npe3eHTaIus




Ne

pasnena HaumenoBanue TeMbl O0ObeMm, |MuHoBanmonHast
U KpaTKoe Co/Iep KaHNe 3aHATUS aKaj. 4achl dopma
JICIUTIAHBI
IPOEKTHPYEMOTO O0BEKTA.
MacraOpl 3arpsi3HEHUS] OKPY>Kalolleil cpebl

7 OneHka TeXHHKO0-)KOHOMHYECKOH CHTVAIINH 1 Craiin-

U 11€J1€C000PA3HOCTH MPOEKTHPOBAHUSA Mpe3eHTalUs
3aTpaTHbIH, KOMIIEHCALIMOHHBII u

3 PEeKTUBHBIA 3KOHOMHYECKHE BapHaHTBI pPabOTHI
IIPOEKTUPYEMOTO oOBeKTa. DKojoruyeckast
1[e1eCO00Pa3HOCTh ~ SKOHOMHYECKOIO  BapHaHTa
MIPUPOTOOXPAHHON TEXHOJIOTHH.

4.3. 3aHsAATHS CEMHUHAPCKOI'0 THIIA.

4.3.1. CemuHapbl, NPaKTHYECKHE 3AHATHUS.

Ne
pasgena HaumeHnoBanue TemMsl O6veM, |HMuHOBanmoHHas
U KPaTKOE COJICpP KaHUE 3aHATUS aKaJI. 9acel dopma
JICITUTUIAHBI

1 [ TpMHIIATIBI TOCTPOSHUS XUMHUKO- 2 TecT-KOHTPONE.
TEXHOJOTUYECKUX CXEM MPHUPOAOOXPAHHBIX I'pynnosas
00bekToB (IT00). AHcRyceHs
CemuHap: [IpuHIUTIBI TOCTPOCHUS XUMHKO-

TEXHOJIOTHYECKHUX CHUCTeM. AHAIN3 BRIOPAHHOTO
METO/Ia ¥ ChIPbsI IPOU3BOJICTBA. ATIIApaT,y4acTok,
nuHus. [lepeyeHb TEXHOTOTHYECKUX ONEpalnid,
HaMEYeHHBIX 70 peanuzauuu Ha [100, u
COCTaBJICHUE BAPUAHTOB MPUHITUITHATEHBIX
TEXHOJIOTHYECKHUX cXeM. MaTepuanbHblii 6amaHc.
Peanu3zanus 00eMHO-TUTAHUPOBOYHBIX PEIICHHIA
MPOEKTUPYEMOTO MPON3BOCTBA.

2 PecypcocOepexenue. 2 TecT-KOHTPOIIb.
CemuHap: OCHOBHBIE HAIIPABJICHMUSI B I'pynnosas
pecypcocOepexeHUN OCHOBHBIX MPOU3BOJICTB U AUCKyCCus
npupoaooxpanHbix 00bekToB (I100).

3 DHeProcoepekeHue. 2 TecT-KOHTPOIIB.
OHeprocoepexenue mnpu npoexktuposanuu [100 I'pynnosas
BBICOKOTEMIIEPATYPHBIX U HU3KOTEMIIEPATYPHBIX AUCKYCCUA
IPOIIECCOB.

4 Ocobennoctu Bosaeicteug 1100 na OC. 2 TecT-KOHTPOIb.

CemuHap: DKOJOrAYECKasi CTPATErus U MOJIUTHKA
pa3BUTHSL JOOBIBAIOLINX MPOU3BO/ICTB
I13 no pacyery BRIOPOCOB XpaHWINI] YTIIEBOJIOPOJIOB

I'pynmnosas
JTUCKYCCHUs

4.3.2. JlaGopaTopHble 3aHATUS

[InanoM HE mpeyCMOTPEHBI.




4.4. CamocTosiTe1bHAsA padoTa 00y4aromMXxcs.

Ne
paszerna
JUCLIUIUINHEI

[lepeuens BOMpPOCOB IS
CaMOCTOSITEJIbBHOTO U3yUEHHUSI

OO0newm,
aKaJl. 4achl

®dopma
KOHTPOJIA

1

OcHoBHbIC ONIpeieIeHN s, IOHATHS, IeJb U 321241
AUCHHUILINHBI. OCHOBHBIEC METO/1bl NPOEKTHPOBAHMS.

IIpoekT mpou3BOIACTBA U €0 NPUPOAOOXPAHHbBIE
cocrapiiitone. Crenuanu3upoBaHHbIe
(HEeNpOU3BOACTBEHHBIE) IPUPOJOOXPAHHBIE OOBEKTHI.
Pabounii npoext. [IpoexTHas qokymenranus. Hagano
pa3pabOTKU NPOEKTHOM JOKYMEHTAIUH.

NuBecTupoBanue, Topru noapsaa. PykoBoacrso
pa3paboTKoil npoekTa. OCHOBHBIE IPUHIUIIBI
MIPOEKTUPOBaHUs. TUNOBas CTPYKTypa NPOEKTHOU
opranuszanyy. MHOrocraguiiHOe MPOEKTUPOBAHHUE.
OO01ue NoHATHS O NPOLETypPe NPOEKTUPOBAHUS.

10

3auer.

IlpeanpoexkTnpoBanue. Boi6op MeTona u
NPUHIUIBI IOCTPOEHHT XUMHKO-TEXHOJOTHYECKUX
cucremM

Onenka He0OX0IUMOM TTPOU3BOAUTEIILHOCTH
MIPUPOJIOOXPAHHOTO 00BEKTA. METO/IbI , TEXHOJIOTHH U
CIOCOOBI UX peanu3anuu. PernonanbHbie 0COOEHHOCTH U
BBIOOD ILJIOMIAZ0K CTPOUTEIHCTBA.

Ocku3Has W OanaHcoBas cxema IPOM3BOJICTBA WM
MIPOEKTUPYEMOT0 00BEKTA MPH K.JI. IPOU3BOJICTBE.
3ajaHne Ha MPOEKTUPOBAHUE.

20

3auer.

IIpupoxooXpaHHbIe MEPONPHATHA HAa 00bEKTaX H

IPOU3BOJACTBAX 00JbIIOH MOUIHOCTH

HltatHple W AKCTpeMalbHblE CHUTyallMd. AHaIu3
WCXOJHBIX JIaHHBIX, HMX YYe€T B CHUTYallHOHHOM U B
reHepaJIbHOM IIaHaX.

Ocobennoctu Bo3zaeWctBus Ha OC  eguHUYHOU
anmaparypsl 60nb110H MoIHOCTU. Bb160p 060pynoBanus,
HECTaHIAPTHOE 000PYIOBAHHE.

[TpuHIMNMaIbHAsE TEXHOJIOTHYECKAs CXeMa.

15

3auet
KonTpoJib-
Has pabora

Nel.

IIpupoaooXpaHHbIe MEPONPUITHS M 00bEKTHI HA

MAJIOTOHHAKHBIX U MUKPOTOHHAKHBIX IPOU3BOJACTBAaX

¢ llepeMEeHHbIM ACCOPTUMEHTOM

Ocob6ennoctu Bo3aencTBus Ha OC anmaparypsl MaJIoi
MIPOU3BOIUTEIIBHOCTH U MAaJIOTOHHAKHBIX IPOU3BOJCTB.
Br16op 06opynoBaHus, HeCTaHJApTHOE 00OPYAOBaHUE.
TexHonoruueckas onepanusl, y3ei, y4acToK, IpuemieMas
JUIMHA TEXHOJIOTHYECKOM LIETTOUKH.

20

3auer
Kontposs-
Has paboTa
Ne2

OcHOBHbIE NIP00JIeMbl YHU(DUKAINH U
CHeNHATH3ANMH TPUPOIOOXPAHHBIX 00bEKTOB H
o0opyroBaHus

VYHuukamnys MaJoTOHHaKHBIX TPOU3BOJICTB, MEPHI
MOBBIIIEHUS CTENIEHU UX YHU(UKAIIUH, TEXHOJIOTHUECKas
1 y3JI0Basi pa3HOBUAHOCTH. CIHCOK BO3MOKHBIX
COBMEIIIEHUH U YIPABIsSEMOCTh NMPOLIECCAMHU, UX
TexHoJioruueckasi 0ezonacHocThb. [Ipobiemsl

25

3auer
Kontposns-
Has paboTa
Ne2




No
pasznena
IUCLUTUINHBI

IIepeyens BOIIpOCOB 11
CaMOCTOSITEJIbHOTO U3Yy4EHUs

O0bemM,
aKaJl. 4achl

dopma
KOHTPOJIS

CIELMAIN3alMY HA OYMCTHBIX COOPYKEHUAX Pa3IUIHOU
IIPOU3BOIUTENIBHOCTH. JIoKamm3anus HeXOBbIX OYUCTHBIX
Y4aCTKOB.

IIpoekTHBIE HCCIEI0BAHUS M BHECEHHE
M3MeHeHMIi B MCXOJHbIH BAPUAHT

3a7a4M MPOCKTHBIX UCCIEAOBAHUMN HA Pa3IMYHbIX
CTaAUSIX MPOEKTUPOBAHUS. AHAIU3 MPOEKTHBIX
pEe3yJIbTaTOB U BBISABJICHUE HEIOCTATOYHBIX TAHHBIX.
[Iporno3upoBanue mnokaszareneu MPOEKTUPYEMOTO
00BeKTa.

MacmiraOpl 3arpsi3HEHUs] OKPY>Katollel Cpeibl

24

3auer.

OneHKa TEXHHKO-DKOHOMHYECKOM CHUTYallMM M
1€J1eCO00PA3ZHOCTH IPOEKTHPOBAHMNS
3aTpaTHBIH, KOMIICHCAIIUOHHBIHN 54
SKOHOMUYECKHE BapHAHTBl PabOTHI
00BeKTa. DKoJiornueckas
YKOHOMHYECKOTI'0 BapuaHTa
TEXHOIOTHHU.

3¢ HEeKTUBHBIN
MIPOEKTHPYEMOTO
1enecoo0pa3HoCThb
IIPUPOJOOXPAHHOU

3auer.
Kontpous-
Has pabora
Ne3

4.5 KoHTpoJIbHBIE pa0OTHI

3aaHus ¢ TeMaMH KOHTPOJIBHBIX pa0bOT pacHpeAesstoTCs €XeroHO U UHIMBUAYAIBHO IO
NPUHIUITY COBIAICHUS] HOMEpa BapuaHTa C MmocieaHel nudpoit Homepa 3a4eTHON KHIKKH.

OTuYeTHOCTb MpeJCTaBIsAeTCS B MUCBMEHHOM BHJE ¢ OubiuorpaduyeckuM omnucaHUEeM
PacCMOTPEHHBIX MCTOYHMKOB M 0a3 JaHHBIX, BBIBIEHHBIX JOCTOMHCTB WM HEJIOCTaTKOB
pPacCMOTPEHHBIX BapHaHTOB. PekomeHayeMbIit 00beM — OT 3 CTpaHMI] IO KaXJ0W KOHTPOJBbHON
pabore, mpudr 12, yepes 1,5 unreppana.

[Tpu odopmieHnH KOHTPOJIBHOW pPabOTHl HE CleAyeT BOCIPOU3BOJIUTH TEOPETUUECKYIO
4acTh, INPEACTaBICHHYI0 B YyueOHOM mnocoOuu. Marepuan KOHTPOJIBHOH pPabOThl JIOJIKEH
COJIEpKaTh, UCKIIOYUTEIBHO, PE3YJIbTAaThl CAMOCTOSATENBHON y4eOHONH U PacUETHO-TIPAKTHUYECKON
NeSITeIbHOCTH CTYACHTA, a HE SBIATHCS KOMUEH 3IeKTPOHHOTO y4yeOHUKa.

IIpumepbl BADUAHTOB KOHTPOJIbHBIX PadoT

KonTponbhas padota Nel

Ha npeaAnpusaATHU OCHOBHOI'O OPTaHUYCECKOI'0 CUHTE3a o6pa3y10Tc;1 KUIKUEC OTXOIbI,

CoZCprKalure B CBOCM COCTABEC OPraHUYICCKHUEC BCIICCTBA.

[TonoOpats ans Bamrero BapuanTa Tpu MeToAa 00€3BPEKUBAHUS CTOUYHBIX BOJI, 1aTh MX
TEXHUKO-IKOHOMHYECKYIO OLIEHKY. [I[pUBeCTH TEXHOIOTHYECKHE CXEMbI, 000CHOBATh BHIOOP
IpeIaraeMoro Jyisi peanu3aii BapuaHTa TEXHOJIOTHH.

Wcxonuple qaHHBIC TPUBEICHBI B TAOIHUIIE.

Ne Cocrasn Konnenrtpanus, Pacxon,
Bap. r/m® M3/uac
1 | Orunnenriukoib [ C2 Ha (OH)2 ] 150 20
2 | Orunbenszon [ Cs Hio ] 50 10
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Konrponbnas padora Ne2

Ha npennpusitTiu mpou3BOACTBA MOJMMEPHBIX MaTEpHAIOB 00Pa3yIOTCs OTXOISIIUE Ta3bl,
coZIeprKalllie B CBOEM COCTaBe Mapbl OPraHUYECKUX BEILECTB.

[Togo6pats amst Bamero BapuanTa Tpu MeTo/1a 00€3BPEKUBAHUS OTXOISIINX T'a30B, aTh UX
TEXHUKO-3KOHOMHYECKYIO OLEHKYy. [IpuBecTH TexHOIOTHYeCKHe CXEeMbl, O0OCHOBaTH BBIOOD
HpeaIaraeMoro JUIsl pealn3aliy BapuaHTa TEXHOJIOTHH.

Hcxonnple qaHHBIC TPUBEACHBI B TaOIHIIE.

Ne Konuenrpauus, Pacxon,
Bap. Cocraz /M M3 aac

1 | Aueranpaerun [C2 Hs O] 5 3600

2 | Cepoyriepon [CS2] 30 500

KonTponbnas padota Ne3

s npeanpusTUs no nepepaboTKe TBEPAbIX OTXOA0B IPOBECTU IPOEKTHOE HUCCIIEI0BAaHUE
110 BO3MOYKHBIM CIIOCOOAaM UX NEepepadOTKH.

ITonoGpate aBa criocoba nepepaboTKH, JaTh UX TEXHHUKO-IKOHOMHUECKYIO OLleHKY. [IpuBectu
TEXHOJIOTUYECKHE CXeMbl, 000CHOBaTh BBIOOp MpeiaraeMoro Bamu juid peanuszauuu BapuaHTa
TEXHOJIOTHH.

HcxoaHble JaHHbIE IPUBEJCHBI B TaOIUIIE.

Ne CooTHo1IeHnE O0BeM
Bap CocTraB 0TX0/10B KOMIIOHEHTOB*, OTXO0/IOB,
% Mac. T/TON
1 | OrpaboTaHHbBIE IFOMHHECIICHTHBIC JIAMITHI: 70:29,9:0,1 1000
CTEKJIO + XkeJe30 + pTyTh(MeT.)
2 | OOpe3p yIMakoBKU: aIFOMUHKEBAs Qoibpra + 80:20 1000
MOJUATUIICH

*) I_II/I(i)pOBBIe JaHHBIC K y‘le6HBIM 3ala4yaM MOTr'yT OTIIMYATbHCA OT PCAJIbHBIX 3HAYCHMH.

4.6 KypcoBas pabora
ITnanoM He npeaycMoOTpeHa.

5. IlepeyeHb y4eOHO-MeTOAMYECKOI0 oOOecreyeHHs AJsl CAMOCTOSITENIbHOWH PadoThl
o0y4arommxcst N0 JMCHHUILIMHE

Meroauueckue yka3anust Uit 00yJaloNIMXcs 0 OPraHU3aluu CaMOCTOSTEIBHOM PabOTHI 10
JUCIUTUTMHE, BKJIFOYAsi TIEPEYCHb TEM CaMOCTOSTEILHONW paboThl, HOPMBI TEKYILEro KOHTPOJIS 110
JUCHUIIJIIMHE U TpC6OBaHI/I$[ K WX BBIIIOJHCHUIO PasMCIICHLBI B BHeKTpOHHOﬁ I/IH(l)OpMaIII/IOHHO'
obpazoBatenbHoii cpeae CITOI TU(TVY) na caiite Meaua: http://media.technolog.edu.ru

6. MOH/I OLIEHOYHBIX CPEACTB /JIsl MPOBEJAeHUSs MPOMEKYTOUHOI aTTecTAlNU

CBoOeBpeMEHHOE BBIMOJHEHHE 00YUAIOIIUMCSI MEPOIPUATUN TEKYILIETO KOHTPOJIS TO3BOJISIET
OPEBLICUTh  (IOCTUTHYTh)  IIOPOTOBBIM  YpPOBEHb  («YIOBJIETBOPUTEIHHO»)  OCBOEHUS
MIPEAYCMOTPEHHBIX DIEMEHTOB KOMIIETEHIUH.

Pe3ynbraThl OUCHUINIMHBI CUYUTAKOTCS JOCTUTHYTBIMHM, €CIM JUIL BCEX JJIEMEHTOB
KOMIETEHIIMHM MPEBBIIEH (JIOCTUTHYT) MOPOTOBBIA YpPOBEHb OCBOEHHS KOMIIETEHIIMM Ha JaHHOM
JTamne.
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http://media.technolog.edu.ru/

[TpomesxyTouHas aTTecTanus Mo AUCHUILIMHE TPOBOIUTCS B (hopMe dK3aMeHa.

K cpaue »sk3ameHa [OMYyCKalOTCSl CTYAEHTHI, BBIMOJHUBIINE BCE (OPMBI TEKYILETO
KOHTPOJS. DK3aMeH NPeayCMaTpPHUBAIOT BHIOOPOYHYIO MPOBEPKY OCBOCHHUS MPETYCMOTPEHHBIX
3JIEMEHTOB KOMITETECHIIHI U KOMILJICKTYFOTCSI BOITPOCaMu (J1J1s1 TPOBEPKHU 3HAHUIA).

IIpn cnade sKk3aMeHa CTYIEHT MOJy4aeT JBa BOIPOCAa M3 IEPEYHs BOIPOCOB, BPEMS
MOJTOTOBKU CTYJEHTa K YCTHOMY OTBeTY - 710 30 MuH. O1ieHKa BICTaBiIsIeTCs 110 0aabHON CUCTEME.

[Ipumep BapraHTa BOIPOCOB HA HK3aMEHE:

denepanbHOE rocy1apcTBEHHOE OI0/PKETHOE 00pa30BaTeIbHOE YUPEKICHUE BBICIIErO0 00pa3oBaHUs
«Cankrt-IlerepOyprckuii rocyJapCTBEHHBIN TEXHOJIOTUYECKUN HHCTUTYT (TEXHUYECKUN YHUBEPCUTET)

Hanpasienue noaroroBku 20.03.01 - TexnochepHas 6€30macHOCTh

HanpagJ/jieHHOCTH 00pa3oBaTe/IbHOM NPOrpaMmel - MHKeHepHas 3alMTa OKPYKAIOIIEH Cpebl
DaKyJabTeT - UH)XCHEPHO-TEXHOJIOTMYECKUI

Kadenpa - unxeHepHoil 3a1IUTHl OKPYXKAIOLIEH Cpebl

Kypc5

3aounas popma o0yueHusn

Avcunnnuna «OCHOBbI NMPOEKTUPOBAHUNA NMPUPOOOOXPAHHbBIX OB bEKTOB»

DK3aMeHalMOHHBIN OniteT No . ..

1. Mpobnembl oxpaHbl OC, yunTbiBaemble npu gopaboTke MeToga (TEXHONorum)
NPOEKTUPYEMOro NPoM3BOACTBA.
2. HeobxoouMOCTb NMNaHMpoOBaHUSA B MNPOEKTE KOHTPONSA KAYeCTBEHHbIX MNOKasaTenew

KOHEYHOro npoaykra.

3aBenyronuii kKageapoi, 1-p XuM. HayK, ipodeccop I'.K.VBaxHIOK

®denepanbHOE TOCyIapCTBEHHOE OI0HKETHOE 00pa30BaTeIbHOE YUPEKIEHHE BBICIIETO 00pa30BaHHS
«Cankrt-IlerepOyprckuii rocyJapCTBEHHBIH TEXHOJIOTHYECKUNA MHCTUTYT (TEXHUYECKUN YHUBEPCUTET)»

Hanpasaenue noarorosku 20.03.01 - TexHocgepnas 6e30nacHOCTb

HanpasienHocTs 00pa3oBaTeibHON NporpaMmsl - MHXeHepHas 3aluTa OKpyKaroliel cpeibl
DaKyJbTeT - UHKEHEPHO-TEXHOJOTUYECKHM

Kadenpa - nnxeHepHON 3aIlIUTHI OKPYXKAIOLIEH CPEIb

Kypce 5

3aouHas popma o0yueHnus

Avcumnnuna «OCHOBbBI NMPOEKTUPOBAHNA NMPUPOOOOXPAHHbBIX OB bEKTOB»

DK3aMeHaMOHHbBIA OmieT No ...
1. BbigBneHne TUNOBbIX HeOdOCTaTKOB TEXHOIIOMMYECKON CXEMBbI.
2. Yyer q)aKTopa cTeneHn ytnnnsaumnm npoaykuunm npm npoekTnposaHun.

3aBeayroniuii kadenpoii, 1-p XuM. HayK, mpodeccop I".K.MBaxHOK

@oHJ OLIEHOYHBIX CPEJICTB MO NUCIUIUIMHE NIpeacTaBiieH B [Ipunoxennn Ne 1
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/. IlepeyeHb OCHOBHOW W [JONMOJHHMTEJbHOH Y4YeOHOW JIMTepaTyphbl,

HCOﬁXOHHMOﬁ AJI1 OCBOCHUA JUCIHUIIJINHBI

a) OcHoBHAasA

1.

2.

Tuxomupona, O.I'. Ynpasnenue npoekroM. KOMIUIEKCHBIN TOAXO U CUCTEMHBIH
ananu3 : MmoHorpadus / O. I'. Tuxomuposna. - M. : UHOPA-M, 2014. - 300 c.
[eppime, M.A. Opranuzanus 1 NpOEKTUPOBAHUE NIPEANIPUATUIN TTepepaboTKU
miactmacc / M. A. [lleperies, H. H. Tuxonos. - CII6. : LIOII "IIpodeccus”,
2014. - 384 c.

AxunuH, H.W. IIpoMblIlInieHHAs 3KOJIOTUS: PUHIIMIIBL, TOJX0/IbI, TEXHUYECKHE
pemenus [Tekct] : yuebHoe mocodue /i By30B no cretl. 280200 "Oxpana
OKPYXAaIOIIEH CpeIbl M PallMOHATLHOE HCTIOIB30BAHKE MMPUPOIHBIX pecypcoB / H.
N. Axunun ; PXTY um. . 1. Menaeneena. - M. : PXTY um. /1. 1. Menneneena,
2010. - 292 c.

Beromkun, A. I'. [Tponeccsl u anmapatsl 3a1UThl OKpyX)arouien cpensl [ Tekcr] :
yaeOHoe mocobue Jist By30B 1o crell. "MHxeHepHas 3aiuTa oKpyKaroen
cpenbl" HalpaBiIeHUsl NOATOTOBKY "3ammTa okpyxatomei cpenbl” / A. T'.
Beromxkus. - M. : Beici. mxk., 2008. - 639 c.

0) JlomoiHUTEIbHAS

1.

OOparieHue ¢ TBEpAIMH KOMMYHAJIBHBIMH U TPOMBIIIJIEHHBIMU OTXOJJaMU
[Tekcr] : yueOHOE OcOOuUE 7151 SKOJOTUUECKUX CHEUATbHOCTEN TEXHUUECKUX
By30B / FO. M. JIuxaues, I'. K. UBaxniok, M. C. MacieHHUKOBa U Jp.; O] OO,
pen. FO. M. Jluxauesa. - CIIO. : Mennenees, 2005. - 287 c.

CanlluH 2.2.1/2.1.1.2555-09. CanutapHO-3alIUTHBIE 30HBI U CAHUTapHAs
KJ1accu(ukanus NpeAnpUusITHii, COOPYKEHUN U UHBIX 00BEKTOB : CaHUTApHO-
AMUAEMHUOJIOTHYECKHE MPaBHiia U HOpMaTuBbl / Dezep. ciayxba no Haa30py B
chepe 3aluThI MpaB NoTpeduTeNel u 0Iaromnoayydns 4ejioBeka. - Bres. ¢
01.12.2009. - M. : Pocriotpebnamzop, 2009. - 6 c.

['uruennueckue TpeOOBaHUS K IPOESKTUPOBAHUIO BHOBb CTPOSIINXCS U
PEKOHCTPYHUPYEMBIX MPOMBITUICHHBIX npeanpustuid : CIT2.2.1.1312-03 / M-Bo
snpaBooxpaneHus P®. - Been. ¢ 25 urons 2003. - CII6. : JIEAH, 2005. - 46 c.
Kaneirun, B. I'. be3onacHocTs xxu3HeaesTenbHOCTH. [IpoMbllieHHas U
HKOJIOTUYECKasi O€30MaCHOCTb, O€30MACHOCTh B TEXHOTEHHBIX Ype3BbIUaliHbIX
curyausx [Tekct] : yue6HOe mocobue o nucruiuinHe "bezonacHocTh
xuzHenestensHoctu" (bXKJ[) / B. I'. Kanbirun, B. A. bonnaps, P. f. Jlenesn;
nox obur. pea. B. I'. Kaneiruna. - M. : KonocC, 2008. - 520 c.

Penun, B.U. TlpoektupoBanue Npupog0OXpaHHBIX OOBEKTOB [] : METOAUYECKUE
yKa3aHUs K BBITOJHEHUIO KOHTPOJIBHBIX Pa0OT AJIs CTYI€HTOB 3a04HOM (POpMBI
oOydenus crnenuanbHocTy "MHXeHepHas 3amuTa okpysxaromieit cpenst” / B. U.
Penun, A. C. Kusszes, JI. B. Koctiok ; CIIOI' TU(TY). Kad. nunxenep. 3auTsl
OKPYX.CpeJlbl. - DIEKTPOH. TeKcToBbIe faH. - CII06. : [6. u.], 2010. - 72 c.- (Ob).
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http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A2%D0%B8%D1%85%D0%BE%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0,%20%D0%9E%D0%BB%D1%8C%D0%B3%D0%B0%20%D0%93%D0%B5%D0%BD%D0%BD%D0%B0%D0%B4%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0
http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A8%D0%B5%D1%80%D1%8B%D1%88%D0%B5%D0%B2,%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B8%D0%BB%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87
http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A0%D0%B5%D0%B4%D0%B8%D0%BD,%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D1%81%D0%BB%D0%B0%D0%B2%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87

B) BCIIOMOraTeJIbHAasl JJUTepaTypa:

1. Kusse, A.C. OcHOBBI OpraHH3alMK HAYYHBIX UCCIEAOBAHUN U
MPOECKTUPOBAHUS B 00IACTH MHKEHEPHOM 3alUThI OKPY>KaIOIIeH cpepl [] :
METOJMYECKHE YKa3aHUS K BBIMOJHEHUIO KOHTPOJIBHBIX pa0OT JJIsl CTYJIEHTOB
3a04HOM (popMbI OOyUeHHUs crienalbHOCTH "MH)XXeHepHas 3anmTa
okpyxatomeit cpeabl” / A. C. Kusizes, B. . Peaun ; CIIOGI TU(TY). Kad.
WHKEHEP. 3allUThl OKPYXKAIOLL. CPEJIbl. - DIEKTPOH. TEKCTOBBIE aH. - CII0. :
[6. m.], 2010. - 60 c.

8. Ilepeuenb pecypcoB HHGOPMANMOHHO-TEIEKOMMYHHKAIIMOHHOMH CeTH
«MHTEepHET», HEOOXOAUMBIX JJIsl OCBOCHHUS TMCUMILINHBI.

yueOHBIi IIJIaH, P11/ 51 y4eOHO-METOINYECKUE MaTepUaIIbI.
http://media.technolog.edu.ru

caiit «HITO Texuoxout» http://www.technocont.ru;

caiitel pupm paspadorunkoB ACYTII: www.adastra.ru; www.foit.ru;
WWW.Mmetso.ru; Www.Siemens.ru;

AJIIEKTPOHHO-OMOIMOTEUHBIE CUCTEMBI:

«ONEeKTPOHHBIN YUTAIbHBIN 321 — bubnuoTex»
https://technolog.bibliotech.ru/;

«JTanpy» https://e.lanbook.com/books/.

9. Meroanueckue YyKazaHMsl JJIs1  O0y4YAOIIHXCS 1O OCBOEHHIO
TUCUMILTHHBI.

Bce Bumbpl 3aHsTHiE 10 aucuuiuinHE  «OCHOBBI  MPOEKTUPOBAHUS
MPUPOJOOXPAHHBIX OOBEKTOB» TMPOBOAATCS B COOTBETCTBUU C TpPeOOBAHUSIMU
cnenytommx CTII:

CTII CIToI'TU 040-02. KC YK/IB. Bunsr yueOHbIx 3ausatuid. Jlekmus. O0mme
TpeOOBaHMS;

CTO CII6I'TU 018-2014. KC YK/IB. Buasl yueonbix 3ausatuii. CeMuHapbl U
npakTuyeckue 3aHaTus. O0mue TpeboBaHMs K OpraHU3alluy U TPOBEICHUIO.

CTIT CIIoI'TU 048-2009. KC VYKBJI. Buabsl y4eOHBIX 3aHSTHH.
CamocrosiTenbHas ITulaHupyemass pabora cryaeHTtoB. OOmme TpeboBaHHMS K
OpraHu3alliy U MPOBEICHHUIO.

CTIT CIIoI'THU 016-2015. KC YKBJ/. Ilopsimox mnpoBeneHUs 3a4€TOB H
HK3aMEHOB.

[TnanupoBaHre BpeMEHH, HEOOXOIUMOTO HAa M3YYCHHE TAHHOW TUCIUTIINHBI,
Jydllle BCETO OCYIIECTBIATh Ha BECh CEMECTp, MpeaycMaTpuBas MPH OSTOM
pEryIsipHOE MOBTOPEHHUE MPONICHHOTO MaTepuaia.

OCHOBHBIMH YCIIOBUSIMH TPABHJIBHOW OpraHW3aIMM y4eOHOTO Tpoliecca Jis
CTYJICHTOB SIBJIICTCS:

MJIAHOBOCTh B OPTaHMU3AIUU yU4eOHOU pabOTHI;

CEPHhE3HOE OTHOIICHHE K M3YUCHHUIO MaTEepHaa;
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http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D0%BD%D1%8F%D0%B7%D0%B5%D0%B2,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%B8%D1%87
http://media.technolog.edu.ru/
http://www.technocont.ru/
http://www.adastra.ru/
http://www.foit.ru/
http://www.metso.ru/
http://www.metso.ru/
https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/

MOCTOSIHHBI CAMOKOHTPOJIb.
Ha 3aHaTHs CTyIeHT JOJIKEH MPUXOJIUTh, UMesl Oara)xx 3HaHUW U BOIIPOCOB IO
y’K€ U3y4eHHOMY MaTepuaiy.

10. IlepeyeHb WH(POPMANMUOHHBLIX TEXHOJOIHWH, HCHOJb3yeMbIX MPH
OCYHIECTBJICHHH 00pa30BATEeIBLHOIO MPOLECCa M0 JUCHHUILINHE.

10.1. UndopManMoOHHbIE TEXHOJIOTHH.

B y4ye6HOM mporiecce mo JaHHOUW TUCIUTIIMHE TIPETYCMOTPEHO UCIIOJIb30BAHUE
UH(OPMAITMOHHBIX TEXHOJIOTHI:

YTEHUE JIEKIIUHI C UCITOJIb30BAHUEM CIIAU-IIPE3CHTALUI;

Buaeomatepuaibl komnanuu «HITO TexHokoHTY;

B3aUMOJICCTBHE C O0YUYAIOIIUMICS TTOCPEIACTBOM DJICKTPOHHOM IMTOYTHI.

10.2. ITporpammHoe o0ecneueHue.
Microsoft Office (Microsoft Excel);
P.I.D. — expet craHus HWHXEHEPHOTO  CONPOBOXJIEHUA  CHUCTEM
aBTOMATHUYECKOTO peryaupoBanus, Bepcus 2.05 (nmemo-Bepcusi).

10.3. UnopManoHHbIE CIIPABOYHbIE CHCTEMBbI.
CnpaBouHo-niouckoBas cucteMa «Koncymnsrant-ITmocy

11. MaTepuajbHO-TeXHHYECKasi 0a3a, HeoOXoauMast JJIsl OCYIIeCTBJIEHUS
00pa3oBaTeJIbHOI0 MPoLEcca Mo IMCHUIINHE.

J{nst BeieHUs JICKIMOHHBIX U MIPAKTUUECKUX 3aHSATUM HUCTIONIB3YETCS ayJIUuTOpHUs,
o0opyaoBaHHAs CPEICTBAMH OPTTEXHUKH, Ha 25 MOCaJOYHBIX MECT.

s mpoBeieHus 1TabOpaTOPHBIX 3aHATUN MCIOJIB3YETCS KOMITBIOTEPHBIN Kiacc,
000pyI0BaHHBIN MMEPCOHAIBHBIMUA KOMITbIOTEPAMU, O0BEAMHEHHBIMU B CETh.

12. Oco0eHHOCTH OCBOE€HHSl AUCHUILUIMHBI HMHBAJHIAAMH H JHIAMH C
OrpaHNYeHHbIMHU BO3MOKHOCTSAIMHU 3/I0POBbSI.

JUJis MHBAJIMIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXHOCTAMHU yueOHbIE MpOIlece
ocyllecTBsieTcsl B COOTBeTcTBUU ¢ IlojoxkeHuem 00 opraHuzanuu y4eOHOro
npouecca Jjii O0y4eHHUs MHBAJIUIOB M JIMI[ C OIPAaHUYEHHBIMU BO3MOXHOCTSMHU
3n0poBbst CIIOI' TU(TY), yrBepxaeHHbIM pekTopoMm 28.08.2014r.
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[Tpunoxenue Ne 1
K paboyeil mporpamme JUCIUIIHHEL

MoH/1 OLIEHOYHBIX CPEACTB
JJIs1 MPOBe/IeHusI MPOMeKYTOUYHOI aTTeCTALNHU 10

AUCHHUIIJINHE «OCHOBBI MPOECKTUPOBAHUSA NIPUPOI0OXPAHHBIX 00BEKTOB»

1. IlepeyeHb KOMIETEHIMI M 3TANOB UX ()OPMHUPOBAHUS.

KoMmnerenuun
Oran
Nunexc DopmyIUpPOBKaZ 3
¢dbopmupoBaHus
IK-1 CriocoOHOCTh MPUHUMATh y4acTHE B MH)KEHEPHBIX pa3zpaborkax | [IpomexxyTouHbIit
CPEIHETO YPOBHS CIIO)KHOCTH B COCTaBE KOJIJIEKTHBA
IK-2 CnocoOHOCTh pa3pabaTbiBaTh M HUCIOJIB30BaTh rpaduyeckyro | [IpomexyTodHbIit
JOKYMEHTALNIO
K-4 CrocoOHOCTh HCIOJNB30BAaTh METOJBI PACUETOB 3JeMEHTOB | [IpoMexyTouHBIiM
TEXHOJIOTUYECKOT O o0opyioBaHUs no KpUTEPUSIM
paboTOCIIOCOOHOCTH 1 HAJICKHOCTH

IIEPEYEHD
BOIIPOCOB, BHIHOCHMBIX Ha 3K3aMEH N0 y4eOHOW JUCIUIINHE
«OCHOBBI IPOEKTUPOBAHUS IPHUPOIOOXPAHHBIX OOBEKTOBY

1  OcHOBHBIE TEHCHIIUU B IPOEKTUPOBAHUHN XMMUUYECKHX IPOU3BOJCTB Pa3IMYHON MOIIHOCTH.

2  TexHOPKOHOMHUYECKHE OCOOCHHOCTH MPOU3BOJICTB OOJBIION MOIITHOCTH

3 3ammra OC Ha npeAnpUATHIX OOJIBIION MOIIHOCTH OT XUMHUYECKUX U YHEPrOBO3CHCTBUMN.

4 OcobGeHHOCTH PUPOIO3AIIUTHBIX COOPYKEHHUIM Ha MPEINPUITHIX MAIOH MOLTHOCTH.

5 TexHO’KOHOMHYECKHE 0COOEHHOCTH MaJOTOHHAKHBIX IPOU3BOJICTB C IEPEMEHHBIM
ACCOPTHUMEHTOM.

6 VYHudukanms MaJOTOHHAKHBIX TPOU3BO/ICTB.

7 MogenupoBaHue XMMHUYECKHUX MPOU3BOCTB (TEXHOJIOTUYECKUX cXeM) Ha ctaauu PI'U.

8 IIpopaboTka sHeprocOepexeHns Ha CTaJuu MPOEKTUPOBAHUS XUMHUUECKUX POU3BOJICTB.

9  VYTummzamus Tera BEBICOKOTEMIIEPAaTYPHBIX M HU3KOTEMITEPATYPHBIX IPOIIECCOB.

10 OcobeHHOCTH PKOHOMMH TeTjIa MPH HU3KOTEMIIEPATypPHBIX MPOLIECCaX.

11 OcHoBHBIE IPUHIMIIBI (METO/IbI) IEPEPAOOTKU TEXHOT€HHBIX OTX0/10B U UX 00OCHOBAHUE.

12 OO6ume MeToBp CHUKEHMS 3aTpaT Ha nepepaboTky npu yrunuzanuu TO.

13 HenocraTku MyCOpPOCKHTaHHS KaK paJuKaIbHOTO criocoda 60ps0sl ¢ TO. Yuer akropa
CTENEHM YTWIN3ALHUN NIPOAYKIIUN IIPU IPOEKTUPOBAHUH.

14 VnanuHeHune )KM3HEHHOIO IIUMKJIA MPOAYKIMU KaK MEeTol CHHKeHUs oobeMa bO Ha ctaguu
IIPOEKTUPOBAHHUS.

15 IIpuynHbl HEOOXOAMMOCTH MPOEKTHOIO HCCIEIOBAHUS B IIPU MPOESKTUPOBAHMHN XUMHUYECKUX
IIPOU3BO/ICTB.

16 TwumoBble HETOCTATKU UCXOJHON TEXHOJIOTUYECKON CXEMBI U ITyTH €€ COBEPIIEHCTBOBAHUSI.

2 kupHBIM WPHQTOM BHIIEIEHA Ta YacTh KOMIIETEHIMH, KOTOpas (JOPMHPYETCS B XOJE€ HM3yYeHHs JAHHOM

JUCLHMIUTHHBI (€CIH KOMIIETEHIIMS OCBAUBACTCS MOJTHOCTBIO, TO (PparMeHThI)

3 sran (opmupoBaHMs KOMIETeHIMM BhiOMpaeTcs no 1.2 PIIJ[ u yueGHOMy muaHy (HadaubHBIH — €CM HET
MPE/IECTBYIOINX AUCIUIUINH, UTOTOBBIH — €CIIM HET MOCJIEAYIONINX AUCIUIUINH (MM KOMIIETEHIUSI He (OPMUpYETCS
B Xoje npakTuku wiu ['MA), mpoMeKyTouHBIH - BCe ApYTHe.)
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21
22
23
24
25
26
27

28

29
30
31
32
33
34
35
36
37
38
39
40
41
42

43

OCHOBHBIE TIPOU3BOJICTBEHHBIE (DAaKTOPBI, YIUTHIBAEMBIEC ITPU AOPAOOTKE METO/AA (TEXHOIOTHUN)
MPOEKTUPYEMOTO MPOU3BOACTBA.

[Tpo6aemsr oxpansl OC, yuuTsIBaeMble IPU 10pAOOTKE METO/1a (TEXHOJIOTHH ) TPOSKTHPYEMOTO
IIPOU3BO/ICTBA.

[TonsiTHE 0 pacueTHO-TpaguUECKON MO pa3padaThIBAEMOr0 00ObEKTa

CBeneHus 0 ChIPhe, HEOOXOIMMOCTh BXOIHOTO KOHTpoJisa kauectBa TO B PI'M
IIPOEKTUPYEMOT'O IIPOU3BOACTBA.

Heo0xoaumMocTh KOHTPOJISI KaUeCTBEHHBIX MoKa3aTennel KoHeuHoro npoaykra B PI'M npoekra.

Csenenus o ceipbe B PI'M npoektupyeMoro npou3Bo/CTBa.

Aptomarm3anus u KUIT npoektupyemoro oobekTa.

MartepuanbHbiii 1 3HEprodananc B8 PI'M npoekTupyeMoro mpou3BoACTBA.

Pa3pabotka criucka HeoOX0UMO TEXHOJIOTHUECKOH TOKYMEHTAlUK TPOU3BO/ICTBA.

3ammra OC Ha cTaguu npoekTupoBaHus. OCHOBHBIC yUHTHIBaeMbIe (DaKTOPBI.

[TnanupoBaHe BO3MOXKHOT'O U3MEHEHHUS COCTaBa ChIPhS, MOLTHOCTHU IP-Ba U aCCOPTHUMEHTA
BBIITYCKAa€MOM MPOLYKLIHH.

O1eHoYHOE TEXHUKO-3KOHOMUYECKOE UCCIIeI0BaHNE PEHTA0eIbHOCTH MTPUPOJI00XPAHHOTO
(yHKIIMOHUPOBAHUSI [IPOU3BOJICTBA.

BrIsiBiIeHHE TUITOBBIX HEIOCTATKOB MEPBUYHON TEXHOIOTUYECKON CXEMBI.

Omnenka pexxuma paboThI MPOU3BOCTBA — HEMPEPHIBHBIHN, IEPHOANICCKHIA U T.11.

Crennanu3anus 00beKTa UM KOMIUIEKCHBIN npuHIun nepepadotku TO

Ckaackoe X035HUCTBO U XpaHEHUE.

TpaHcmopT u conb3yemas Tapa.

TexHonornueckue nNotTepu cbipbst U MaTepuainos. 3ammura OC oT BEIOPOCOB U yTEUEK.

3amura OC OT PHEPTeTUYECKOTI0 BO3ICHCTBUA.

Ponb BX0HOTO, TEKYIIETO U BHIXOJHOTO KOHTPOJISI KauecTBa B ipoekTe A1 3amuThl OC.

Tunoseie KNI, MUHUMaIIBHO HEOOXOAMMBIN ITEPEUYCHb.

ABTOMaTH3a1Ms U MEXAaHU3ALMs HEKOTOPBIX CTaUil MPOEKTUPYEMOI0 O0BEKTA.

PecypcocOepexenne B IpOEKTHOM HCCIIET0BaHUU.

JlononHuTeNbHBIE PEAKTUBBI U MaTEpUAIIbI.

BosmoxHocTH nepepabotku TO nepeMeHHOro acCOpTUMEHTA.

[IpoexTHas olleHKa MPOU3BOJICTBEHHON O€30MaCHOCTH 00BEKTA U OCTATOYHBIX BPEIHBIX
(baxTOopoB.

Mepsl 10 TeXHUKE 0€30MaCHOCTH 00CTYKHUBAIOIIETO TIEpCOHAaNa

2. [loka3aTeqid U KPUTEPUH OLEHUBAHUS KOMIIETEHIHII HA Pa3JIUYHbIX

Tanax ux (pOpMUPOBAHMNS, INKAJIA OLIEHUBAHUS.

IToxazarenu
OLIEHKH .

1 Kpurepnii Kowmme-
pe3yiIbTaToB [InanupyeMsble pe3yJIbTaThl

OLIEHUBAHHUA | TEHIIUU

OCBOCHUS
JUCHUITIINHBI

OcBoenne 3naer. OCHOBHBIEC TEHJICHLIUU B POEKTUPOBAHUH, [TpaBunbubie | T1K-1
paznena Ne 1 | 0cOOEHHOCTH TTPUPOIO3ANTUTHRIX COOPY>KEHUH; OTBETEI HA TIK-4

HE00XO0/IMMOCTh, POEKTHOT'O UCCIIEI0OBaHUS, TUIIOBBIE BOIIPOCHI Ne
KUII 1-7,15,25,37

Ymeer. MonenupoBaTh XUMHYECKHUE IPOU3BOJICTBA,
COCTaBJIATh TEXHOJIOTUYECKUX CXeMbI Ha cTtaauu PI'U,
noaoupaTb, MUHUMAJIbHO HeoOXoauMelii nepeuens KNI

Baajaeer. MeToaukoil COCTaBIEHUS CIIUCKA
HE00X0IMMON TEXHOJIOTMYECKON JOKYMEHTAIUU
ITPOU3BOJICTBA.
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Tlokazarenu

OIICHKH y
Kputepuit Kommne-
pE3yJIbTAaTOB [Inanupyemsble pe3ybTaThbl [N EN—
OCBOCHUS
JUCIUTIAHBI
OcBoeHue 3naer. O HEOOXOIUMOCTH NMPOPAOOTKU [TpaBmibnbie | 11K-1
paznena Ne2 | sHeprocOepexeHus] Ha CTaJUU MPOESKTUPOBAHUS OTBETHI Ha [1K-2
XUMHUYECKHUX TIPOU3BOJICTB, OOIIHE METOABI CHIKCHUS BOTIPOCHI [K-4
3arpat Ha nepepaboTKy npu yrwm3anuu TO Y maenue [No§-
JKU3HEHHOTO IMKJIa IPOAYKIIMU ABTOMAaTH3aIuUs U 12,14,19,23,
MEeXaHU3aIKs HEKOTOPBIX CTaIUH TPOCKTUPYEMOTO 24, 30,38
oObeKTa
Ywmeer. Ilpeanaratb u 000CHOBBIBATH OCHOBHbBIE
METO/TbI ITePePa0OTKH TEXHOTCHHBIX OTXO/0B,
YTUIIM3ALUY TEIUIa aBTOMATU3AINI0 U MEXaHU3AIUIO
TUIOBBIX CTAIMI IPOU3BOJICTBA.
Baaneer. Metoaukoii cocTaBieHus: MaTepUaIbHOIO U
sHeprobananca B PI'M npoekrta u oLleHKOH pexuma
paboThl MPOU3BOJICTRA.
OcBoeHue 3naer OcCHOBHBIE M HEKOTOpBIE Ipyrue (hakTopbl [TpaBmibubie | T1K-1
pazaena Ne 3 | 3amutbl OC Ha cTaiuM NPOECKTUPOBAHMS, BIUSIONIME HA  [OTBETHI Ha TIK-4
PEXUM pabOTHl OYMCTHBIX COOPYXEeHHUU. MIcTOUHMKHN BOITPOCHI Ne
TEXHOJIOTHYECKHUX IMOTEPh ChIPhS U MAaTEPHAIIOB. 26,30,34
YmMmeetr OG0CHOBBIBaTh OCHOBHBIE (hakTOpPHI 3amuTel OC
B IIPOEKTE.
OcBoeHue 3naer. CBeneHus 0 ChIpbe IPOEKTUPYEMOTO [TpaBmibubie | T1K-1
pa3nena Ne4 | mpoOU3BOJCTBA €T0 TEXHOJIOTHUECKUX MOTEPSIX. OTBETHI Ha [1K-4
Bosmoxknocts nepepadotku TO. BOITPOCHI Ne
Ymeet. [Ipeqnarate TeXHOJIOTHH MEpepadOTKH 22,26,30,34,
ocHOBHBIX BuaoB TO. 41,43
Baaneer. Hpopmanueit 0 TUIIOBBIX HHCTPYKIMAX 110
TEXHHUKE 0€30MTaCHOCTH IPOSKTUPYEMOTO IMPOU3BOJICTBA.
OcBoeHue 3uaeTr TunoBble HETOCTATKU UCXOTHOM [TpaBuIbHBIE
paznena Ne 5 | TeXHOJIOrHMUECKOM MO pacueTHO-TpaduyecKoil Mmoaenu OTBETHI HA [K-1
pa3pabaTeiBaeMOro 00beKTa MEePBUUHOM Bompockl Ne | TIK-2
TEXHOJIOTHYECKON CXEMBI . YUeT CTENEeH! YTHIIN3aIluu 13,16, 19,17, | IIK-4
MPOJYKLHH NPU TpoeKTUpoBanuu.. HenocraTku 29, 30, 32,
mycopocxkuranus. CKIIafckoe X03sicTBo, Tpancopt 33, 35, 39,
UCIIOJIb3YEMYIO Tapy. 40, 42

YMmeer. YuuTsiBaTh BIUsIHUE 000pY10BaHUS
CKJIa/ICKOTO XO3SIIICTBa, XpaHEHUs, TPAHCIIOpTa U
ucnonb3zyemont Tapel Ha OC. YUUTBIBaTh OCTaTOYHBIC
BpEHbIE IPOU3BOJICTBEHHBIE (PaKTOPHI, IPH J0pabOTKe
MPUPOIOOXPAHHON TEXHOJOTUH, PEAYyCMaTPUBATh
JIOTIOJTHUTEIIbHBIE PEAKTUBBI U MaTEpUAIIbI.

Baajaeer. OcHOBaMU TPOEKTHOTO UCCIEAOBAHUS U
YCTpaHEHUS TUIOBBIX HEAOCTATKOB UCXOIHOM
TE€XHOJIOTHH C Y4E€TOM IMPOEKTHON OLIEHKH MPOU3-
BOJICTBEHHOH Oe3omacHocTH 00bekTa . MeTogamu
MIPOEKTUPOBAHUSI SKOJIOTHUECKH O€30MacHbIX CKIIAJCKOTO
Y TPAHCHOPTHOT'O XO35MCTB MPOEKTA.
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[TokaszaTenu
OTCHIH Kpurepnii Komme-
pE3yJIbTAaTOB [TnaHupyembie pe3yabTaThl [N EN—
OCBOCHUS
JUCIUTIAHBI
OcBoeHue 3naer. OCHOBHYIO annaparypy XUMHYECKUX [TpaBmibnbie | 11K-1
paznena Ne 6 | mpou3BoacTB. O HEOOXOIMMOCTH KOMILIEKCHOTO OTBETEI HA [1K-2
KOHTPOJII KAYECTBEHHBIX II0Ka3aTesIeld OCHOBHOTO Bonpocel Ne | T1K-4
MIPOJIYKTa U PEHTA0ETbHOCTH pabOThI MPUPOIOOXpaHHBIX P, 14-18, 14,
00BEKTOB, CBSI3aHHBIX C 0€30MAaCHOCTRIO Mpou3BoaACcTBa. 121, 28, 34,
Ywmeert. [logbupars anmaparypy npupoao-oxpansoro 36, 39, 37
Ha3zHaueHUs./[aBaTh XapaKkTepUCTHKY 0€30MaCHOCTH 42
o0BeKTa.
BiajgeeT TUTIOBBIMU METOUKAMU 00ECTICUCHUS
0€30MMacHOCTH NepCOHaa B IPOEKTUPYEMOM OOBEKTE.
OcBoeHue 3naer. OCHOBHBIE IKOHOMUYECKHUE TUIIbI [TpaBmibubie | 11K-1
paznena Ne 7 | mpUpOI0OXPAHHBIX TPOU3BOJICTB. OTBETHI Ha ITK-4\
YmMmeer. OLIeHUTH KOJOTHYECKYIO [eNIecO00pa3HOCTh  BOIPOCH! No
MIPOCKTHOTO BapuaHTa MPUPOA0OXpaHHON TexHojoruu.  [14-17, 30,
BiiajeeT OICHKOI TEXHUKO-I)KOHOMUYECKOW cutyamuu 37, 44,
U 11eJ1IeCO00Pa3HOCTH NPOCKTUPOBAHUS.

[Ixana onienuBanust coorBerctyer CTO CIIGI TU(TY):
[0 JAUCIUILIMHE TTPOMEKYTOUHAs aTTecTals NPOBOAUTCSA B (popMe dK3aMeHa,
pEe3yIbTAT OLEHUBAHUS — «OTIMYHOY», XOPOIIO», «YIOBJICTBOPUTEILHOY.

3. TunoBble KOHTPOJIbHBIC 3aJaHUA 1JId IIPOBCACHHUSA leOME)KyTO‘IHOﬁ
aTrrecranmmn.

a) Bonpocsl 11 OlleHKM 3HAHUI, yMEHHUII U HABBIKOB, C(POPMUPOBAHHBIX
y cryaenTa no komnerenuuu IMK-1:
Ne 1-7,11-18, 20, 25-28, 31, 34, 36, 38-41, 43.

0) Bonrpocs! 1y1st OLIEHKH 3HAHMH, YMEHMH M HABBIKOB, C()OPMHUPOBAHHBIX

y cTryaeHTa no kommnerenmun IK-2:
Ne 19, 21-23, 29, 30, 32, 33.

B) Bonpockl 115l OLleHKY 3HAHU, YMEHUI U HABbIKOB, CP)OPMHPOBAHHBIX Y

cryaenTa no komnerenuuu IK-4:
Ne 8-10, 24, 35, 37, 42.

K sk3ameHy J0MyCKarOTCS CTYAEHTHI, BBIMOJIHUBLINE BCE (DOPMBI TEKYILETO
KoHTposs. Ilpm cpade sk3aMeHa, CTYIEHT IOJydaeT JABa BOIPOCa W3 NEPEYHS,
IIPUBEICHHOTO BBIIIIE.

BpeMmst moAroToBKH CTyI€HTa K YCTHOMY OTBETY Ha BONPOCHI - 10 30 MUH.
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r) lIlpumepsl 3a1aHUH TECTOBOIO ONPOCA

BOIIPOC: [ua xoeco npeonasnauena npoexmnas OOKymeHmayus Ha npupoooOXpaHHblil
0bvekm?

BapuanTe! 0TBETOB:
— U151 3aKa34MKa,
— JUIs1 TJIaBHOT'O MHXKEHEpa IPOEKTa;
- i uHenekropoB Camsnuanaazopa u Pocrunpomera (denepanphas cioyx6a Poccun mo
THJIPOMETEOPOJIOTUU U MOHUTOPHHTY OKPY’KaIOLIeH Cpebl);
— JUIsL TEHITOAPSAYHKA.

BOITPOC: Komy npunaonescum éedywas pors npu paspabomxe npoexmos 1100 ?
BapuanTe! 0TBETOB:

— PYKOBOJIUTEIIO CyOIOPSITHON OpTraHU3aIlHH;

— MHKCHEPY-MEXaHHKY;

- HH)KEHEPY-IKOJIOTY;

— WHXXEHEPY-TEXHOJIOTY.

BOIIPOC: Bwibepume npasurvnvie conocmaénenus ( A — MOAYIbHBIA IPUHIMII
OpraHu3aIMy CXeM NPHUPOJOOXPAHHOTO OO0BEKTa IMO3BOJIAECT ...., b — MHorocrammitHas XTC
MO3BOJISIET ...; B — anmapaTypHbIit 6JI0K MTO3BOJISET ...):

BapI/IaHTLI OTBCTOB.

— pearM30BaTh YTUIU3ALUIO0 OJHOTO WIH HECKOJIBKUX OTXOJ0B (MOJIYIPOAYKTOB) Ha €TUHOM
TEXHOJIOTHYECKOM CXEME;

— peann3oBaTh NepepaboTKy TOIBKO OAHOTO 0TX0/1a (MOIYIMPOAYKTa) B TEXHOJIOTHYECKOM ITUKJIE
rmocieaopaTenbHbIX X 111

— peann30BaTh HECKOJIBKO OJHOCTAIMMHBIX XUMHKO-TEXHOJIOTHYECKUX TPOIECCOB NEPEPadOTKH
OTXOJIOB Ha OJHOM amnmnapaTypHOM O(GOPMIICHHH.

4. MeToauyeckue MaTepuasbl JJsl oNpeae/ieHUs MPoueayp OleHHMBAHUSA
3HAHMH, YMEHHUH, HABBIKOB M (MJIM) ONbITA AEATEJbHOCTH, XapaKTePHU3YIOLINX
3Tanbl (JOPMUPOBAHUS KOMIIETECHIIM M.

DK3aMeH M0 JAUCLMIUIMHE MPOBOJUTCA B COOTBETCTBUU ¢ TpeOoBanusmu CTO
CIIoI'TU(TY) 016-2015. KC YKB/I. [Topsimok mpoBeaeHUS 3a4€TOB U IK3aMECHOB.
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