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1. O0mue MoJI0KeHu

1.1. leau u 3aa44 TUCHUILJIMHBI

Llenp yueOHON MUCIMITIMHBI - (OPMHUpPOBAHHE KOMIUIEKCA 3HAHWHA, YMEHHWH, HABBIKOB B 00JIaCTH

pa3pabOTKH MPOEKTHBIX PELICHHH /I CO3/IaHUsI CUCTEM 00eCTIeUeHHs IKOJIOTHYEe-CKOM O0€30MacHOCTH.
3amaun yueOHOW JUCITUTUIMHEL:

* U3y4eHUE METOJOJOTUYECKHUX MOJIX00B U OCHOBHBIX MPUHIIUIIOB PACYETOB U MPO-EKTUPOBAHUS CUCTEM

obecrieueHns 0€30MaCHOCTH, OCHOB MPOCKTUPOBAHUS COOPYKCHHU JJIT OYMCTKU BO3/yXa, CTOYHBIX BOJ,

00€3BpEeKUBAHUS TEXHOTCHHBIX OTXOJIOB;

* (dopMHUpOBaHHEC YMEHHUS TPUMEHEHHS OCHOBHBIX TPHUHIMIIOB CO3JAaHUS CHUCTEM 3KO-JIOTHYECKOU

0€30IMaCHOCTH TEXHOI'CHHEIX 00BEKTOB;

* (opmupoBaHHE HABBIKOB BBHITIOJHEHHS PAcUETOB OCHOBHBIX TEXHOJOTHYECKHX I1a-PaMETPOB CUCTEM

o0ecrnedeHus IKOJIOTUIECKON 0€30MacHOCTH TEXHOTCHHBIX 00BEKTOB.

1.2. M3yuyaemblie 00beKTbI QU CIUTLINHbBI

[TpemMeToM OCBOEHUS TUCITUTUIMHBI SIBIISIOTCS CIISAYIONNE OObEKTHI:

- METOJIBI 00ECIICUCHUS YKOJIOrHYECKOI OC30IIaCHOCTH;

- IPOLIEAypa pacueTa v MPOSKTUPOBAHUS CHCTEM o0ecrieueHus1 0€30MacHOCTH;

- OCHOBBI TPOCKTUPOBAHUS COOPYXKCHHMH [UIsi OYMCTKH BO3/yXa, CTOYHBIX BOJ, O00E3BpEKHBAHHS
TEXHOT'€HHBIX OTXOJOB.

1.3. Bxoauslie TpedoBaHus

|He IPEyCMOTPEHBI

2. [Inanupyemble pe3yJibTaThl 00y4eHUsI MO AUCUHUILIMHE

WHankaTop J0CTHKEHHS
KOMITETEHIINH, C KOTOPBIM Cpencraa
COOTHECEHBI IJIAaHUPyeMbIe OLICHKH

pe3yIbTaThl 00ydeHUs

[Tnanupyemsbie pe3yabTaThl
o0yueHus Mo AUCUUIUINHE
(3HaTh, yMETb, BIA/IETh)

Wanexc

Kommerennus
WHIUKaTOpa




IInanupyemsele pe3ynbTaTsl

Nupukatop nOCTHKEHUS

Wunexc KOMIIETEHLIUH, C KOTOPBIM Cpencrsa
KOMHCTGHHH;{ HHIUKATOpa O?;ZiiH;thTHLH;?Z;:;f)Ie COOTHECCHEBI INIaHUPYEMBIC OLICHKH
’ ’ pe3ybTaThl 00y4eHUs

OIIK-1 NJI-10IIK-1. (B pe3ynbrare 0OCBOCHHUS 3HaeT OCHOBHbIE NpUHIMIGI  |[KoHTposibHAS
KOMIIETCHIIUH CTY/ICHT: (hopMuUpOBaHUS HAYIHBIX paboTa
3Haer: 3HaHUU (MaTeMaTHYECKUX,

— OCHOBHBIE (haKTOPBI €CTECTBEHHOHAYYHBIX,
BO3HUKHOBEHUS U COLIMATbHO-3KOHOMHYECKUX,
HOCJIEICTBHUS Mpo¢eCcCHOHANBHBIX) C
HKOJIOTHYECKON OMACHOCTH; [MCIOJIb30BAHUEM

— OCHOBHBIE METOJIbI U NH(POPMALTMOHHBIX PECYPCOB;
o0opymoBaHUE IS oOIIHe MPUHIIUIIBI pacueTa
obecrnieueHus OCHOBHBIX CHCTEM
PKOJIOTUYECKOH obecrieueHus TeXHOCHEepHOM
0€e30IacHOCTH; 0€e30macHOCTH.

— OCHOBHBIE aCTIEKThI

BO3/ICHCTBHS TEXHOT'€HHOTO

00BEKTa Ha OKPYIKAIOIILYIO

cpeny;

— TpeOOBaHUS K KAUeCTBY

aTMoc(epHOTo BO3/ayXa U

OCHOBHBIE MEPHI,

HanpaBJiCHHbIC HA UX

co0Io/ieHue;

— KJIAaCCH(DMKAIIUIO CTOYHBIX

BOJI 110 BHJIaM 3arps3HEHUII;

— K1accu(UKaInio, COCTaB U

CBOWCTBA TEXHOT€HHBIX

OTXO/JIOB.

OIIK-1 N/I-2011K-1. [VmeerT: YMeeT Ha IPAKTHKE Kypcosas
— OCYIIECTBIISATH BHIOOD MPUMEHSTh Hay4HbIEe 3HAHUS |[paboTa
TEXHOJIOTHYECKOM CXeMBI  |(MaTeMaTH4ecKue,
OYHUCTKHU BBIOPOCOB B €CTECTBEHHOHAYYHEIE,
atmMocepy, OUMCTKH COLIMATbHO-3KOHOMHYECKHE,
CTOYHBIX BO/, MpodecCuOHaNbHbIE) IS
00e3BpeKUBaAHUS peIIeHus] BOIPOCOB
TEXHOTCHHBIX OTXOJIOB HA  [TeXHOC(EPHOI
OCHOBE CBEJIEHHIA 00 HX 0€301acHOCTH; IPHUMEHSTh
COCTaBe U CBOICTBAX; METOAMKH pacdyeTa OCHOBHBIX
— OCYIIECTBIISITH BBIOOD cucteM obecrieueHus
o0opymoBaHUS IS TeXHOC(HEPHOI
TIOBBIIICHUS YPOBHS 0e30MacHOCTH.
SKOJIOTUYECKOM
0€30MacHOCTH TEXHOTEHHOTO
00BeKTA.

OIIK-1 MJ1-30I1K-1. |Bnaneert: Biiaseer HaBbIKaMU pelieHUs [JK3aMeH

— HaBbIKaMU IPUMCHCHUA
METOJIMK pacyera
COOPYXKEHUU JIJIT OUUCTKU
BBIOPOCOB B aTMocdepy,
OYHUCTKH CTOYHBIX BOJ,
00e3BpeKUBaHUS TEXHO-
TEHHBIX OTXOJIOB.

CJIOXKHBIX U HpO6JIeMHI)IX
BOIIPOCOB B chepe
TeXHOC(HEPHOI
0C30I1aCHOCTH, B TOM YHCIIC
HaBBIKAMH MMPOCKTUPOBAHUS U
pacueToB.




Kommerenmnus

Munexc
WHIUKATOpa

[TmarnpyemsbIe pe3yabTaThl
o0ydeHus 0 TUCIUTUTHHE
(3HaTh, yMETh, BIIAJICTh)

Nupukatop nOCTHKEHUS
KOMIETEHIUU, C KOTOPBIM
COOTHECEHBI TNIAHUPYEMbIC

pe3ynbTaThl O0y4YCHUS

CpenctBa
OLICHKHU

OIIK-3

11/1-1011K-3.

3Haer:

— TpeOOBaHUs K COCTaBy U
COJICPKAHUIO Pa3/CIIOB
MPOEKTHOU IOKYMEHTAIIUH;
— oOmue TpeOoBaHuUs B
00J1aCTH OXPaHbBI OKPYXKa-
IOIIEN cpelibl TpU
pa3MelleHn!,
MPOEKTUPOBAHNUH,
CTPOUTEIBCTRE,
PEKOHCTPYKIMH, BBOJIC B
DKCIUTY-aTaIuIo,
PKCILTyaTaluu,
KOHCEPBAIMU TEXHOT€H-HBIX
00BEKTOB;

— OCHOBHBIE TTPUHIIHUIIBI
COCTAaBJICHMS 3aaHMS Ha
MIPOCKTUPOBAHHUC;

— OCHOBHBIE TpPeOOBaHUS K
cHcTeMaM obecrieue-Hus
YKOJIOTHYECKOM
0€30IaCHOCTH TEXHOTEHHOT'O
00BEKTA.

3HaeT OCHOBHBIE TPEOOBAHUS
K 0()OPMIICHHUIO PE3YJIHTATOB
MpoQeCCUOHATTLHOM
JCATCIIBHOCTH.

KonTposbHas
pabora

OIIK-3

11]1-2011K-3.

YMeer:

— COCTaBJISITh 33/IaHUE HA
pa3paboTKy CIieUaTbHBIX
pa3ienoB NPOEKTHON
TOKYMEHTAIIHNH;

— IIPUMEHSTh OCHOBHBIC
MIPUHIIATIBI pacueTa u
MIPOCKTUPOBAHUA CUCTEM
OYHCTKH BBIOPOCOB B
atMocdepy, OUUCTKH
CTOYHBIX BOJ,
00e3Bpe)KUBaHUS
TEXHOTEHHBIX OTXOJIOB.

YMeeT NpencTaBiIsATh UTOTH
MpoQeCCUOHATTLHOM
JIeSITEIIBHOCTH B BUJIC
OTYETOB, pehepaToB, CTATEH,
3asBOK HA IATEHTHI,

o OpMIICHHBIX B
COOTBETCTBHHU C
[PEIbSBISICMbIMUA
TpeOOBAHHSIMH.

Kypcosas
pabora

OIIK-3

11]1-30T1K-3.

Brnaneer:

— HaBBIKAMU Pa3pabOTKU
CXEMBI TEHEPAIBHOTO TUIaHA
TEXHOI'CHHOT'O OOBEKTA C
ydeToM coOroIe-HuUs
TpeOOBaHMIA SKOJTOTHIECKOMN
0e30I1acHOCTH;

— HaBBIKAMHU Pa3pabOTKU
TEXHOJIOTHYECKUX pellie-
HU, 00€CIIeYnBaIOIINX
BBICOKHI YPOBEHB YKOJIO-
rUYeCcKoM 0e30IacHOCTH
TEXHOTEHHOI'0 00BEKTA;

— HABLIKAMHU OIIEHKHU
BO3JICHCTBHS HA OKPYIKaI0-

Biajeer HaBbIKaMH
0(hOpMIICHUS OTYETOB,
pedeparos, cTaTei, 3asIBOK Ha
MaTCHTLI U JIP.

JK3aMeH




[TmarnpyemsbIe pe3yabTaThl
o0ydeHus 0 TUCIUTUTHHE
(3HaTh, yMETh, BIIAJICTh)

Munexc

Kommerenmnus
WHIUKATOpa

WNnnukatop nocTmxeHus
KOMIIETEHLIUH, C KOTOPBIM Cpencraa
COOTHECEHBI IJIaHUPYEMbIE OIICHKHU

pe3ybTaThl 00yUeHUs

Y10 Cpemy Mpu
CTPOUTEIBCTBE U
DKCILTyaTaliu
TEXHOI€HHOI'0 00BLEKTA.

3. O0beM U BUABI y4eOHOI padoThI

Pacnipenenenune
N Bcero [0 CEMECTPAM B Hacax
Bun yuebHol paboTh
4acoB Howmep cemectpa
2
1. [TpoBenenre yueOHbBIX 3aHATHH (BKIIOYas IPOBE/Ie- 41 41
HUE TEKYLIEro KOHTPOJIA yCIIeBaeMOCTH) B hopme:
1.1. KonrakTHas ayauropHas paboTa, U3 HUX:
- nexuuu (JI) 10 10
- maboparopusie padoTsl (JIP)
- IPAKTUYECKHE 3aHATHUS, CEMUHAPHI U (W) APYTUE 27 27
BHJIBI 3aHATHI cemuHapckoro Tuna (113)
- KOHTPOJIb camocTosTeIbHON paboThl (KCP) 4 4
- KOHTpOJIbHAst paboTa
1.2. CamoctosrensHas pabota ctyaentoB (CPC) 67 67
2. [IpomesxxyTouHas arrecTanus
DK3aMeH 36 36
Jnddepenmpoannsiii 3aueT
3auer
Kypcosoii mpoekt (KIT)
Kypcoas pa6ora (KP) 18 18
OO01mas TpyT0eMKOCTh JUCITATIIHHBI 144 144
4. Conepxxanue IMCUUIIMHBI
Ob6bvem
O06beM ayTUTOPHBIX BHEAYIUTOPHBIX
HanmMeHoBaHMe pa3/ienoB TUCIUIUIMHBI C KPATKUM SAHSTHIA O BHIAM B YacaX |3aHsTuil o BHIAM
coJiepKaHueM B yaCAX
a1 | gp | m3 CPC
2-i1 cemecTp
OCHOBHBIE MTOHATHUS CUCTEM 00ecTIedeHUs 0€30TaCHOCTH 2 0 0 3

Tema 1. IToHATHE PKOJIOrMYECKOM ONACHOCTH.
DKOJIOTHYEeCcKast OMacHOCTh. McTouHMKH, (haKTOphI
BO3HMKHOBEHHS, 00BEKTHI BO3-IEHCTBHS, ITOCIEACTBUS U
WX JTAKBUAJALUS.

Tema 2. MeToapl peleHus 3a/1a4 00eCeYeHUS
YKOJIOTHYECKOM 0€30IMacHOCTH.

JKoyiornueckasi 6e30MacHOCTb. YPOBEHb HKOJIOTHIECKOM
6e3omacuocTu. ObecneueHne 3K0JI0rMIeCKOM
0€30IIaCHOCTH.




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4yacax

O0BeM
BHEAyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

JI

JIP

I13

CPC

CocTtaB 1 XapaKTepUCTHKA TEXHOTEHHOTO 00BEKTa

2

0

0

3

Tema 3. CTpyKTypa U XapaKTepHUCTUKA TEXHOTCHHOTO
00BEKTA.

TeXHOreHHBI 00BEKT, BO3AEHCTBIE TEXHOTEHHOTO
00BEKTa Ha OKPYKAOIIYI0 cpeay. JKU3HEHHBIHN KT
WHXEHEPHOTO COOPYKECHHUS.

Tema 4. 3akoHOMEpHOCTH (HOPMUPOBAHUST MHKEHEPHBIX
cHCTEM 00eCIIeYeHNs DKOJIOTHYECKO 0€30IIaCHOCTH.
dopmupoBaHUE WHXEHEPHBIX CUCTEM 00€CTICYCHUS
pKoJIoTHYeckor 6e3omnacHocTu. [IpoekTupoBanue.

HopmartuBHO-TexHHYecKas 6a3a U Mpoleaypa pacuera u
MPOEKTUPOBAHUS CHCTEM oOecTieueHMs 0€30MacHOCTH

Tema 5. HopmatuBHo-TexHHYeckas 0a3za pacueTa u
MPOEKTUPOBAHUS CHUCTEM oOecreueHus: 0€30MacHOCTH.
DKOJIOTHUECKOE 3aKOHOaTeNIbcTBO. TpeboBaHus K
cuctemMaM obecriedeHus: 0€3-0MacHOCTH.

Tema 6. [Iporenypa pacuera u MpOSKTUPOBAHUS CUCTEM
obecrniedeHunst 6€3-0NMacHOCTH.

Craauu npoextupoBanus. Pazpaborka 3amanus Ha
npoektupoBanue. CocTaB pas/enoB IPOSKTHON
mokyMeHTalu. TpeOoBaHus K CONIEPKaHUIO Pa3/IeioB
Mpo-eKTHOW AoKyMeHTanuu. O01mme TpeboBaHus B
00J1aCTH OXpaHbl OKPY KaIOIIEH Cpe/ibl IPU pa3MeIeHUH,
MPOCKTUPOBAHUU, CTPOUTEIHCTBE, PEKOHCTPYKITUH,
BBO/IC B DKCILTYaTalluIO, SKCILUTyaTal[ii, KOHCEPBAIIUH
TEXHOT€HHBIX 00BHEKTOB

Pacuer u INPOCKTUPOBAHUEC CUCTEM obecneyeHuUs
KOJIOTHUECKON 0€30ITacHOCTH BO3AYIIHOI'O bacceiina

20

Tewma 7. Knaccudukarus BeIOpocoB B atmochepy ¢
[IEJIBI0 BEIOOPA METO 1a 00SCIIEUSHUS IKOJIOTHUECKON
0€e30I1acHOCTH BO3AYIIHOTO OacceiiHa.

CraHgapThl IO Ka4eCTBY BO3AYLTHOTO OacceiiHa,
OTIacHbIE KOHIICHTPAIIUH 3arPsA3HSIONINX BEIIECTB.
["ocymapcTBEHHBII KOHTPOJIb 32 OXpaHOW aTMOC(hepHOTOo
BO3-1yxa. Kinaccudukamust ICTOUHNKOB 3arpsi3HEHUI
atMocgepsl. CBOMCTBA U XapaKTEPUCTHKH BHIOPOCOB.
Kiaccudukarus BeiopocoB. HopmupoBaHnue BEIOPOCOB.
CHuxeHne UHTEHCUBHOCTH 00pa30BaHMsI BHIOPOCOB.
PacceuBanue BbIOpocoB B atmocdepe. Perynuposanue
BHIOPOCOB B 3aBHCHUMOCTH OT METEOPOJIOTHUECKIX
YCITOBHU.

Tema 8. PacueTr u mpoexkTrpoBaHUe COOPYKEHUM s
OYMCTKH TIHIIETa30BBIX BHIOPOCOB.

OCHOBHBIE MEXaHU3MBI OCAKICHUS YACTHIL:
['paBUTAIIMOHHOE U HHEPIIMOHHOE OCAKICHHE.
OcaxxieHue 1noj AecTBUeM EHTPOOSKHON CHUJIBI.
3auermienue. Jnddy3nonnoe ocaxaeHue.
DnekTpuueckoe ocaxaeHue. Tepmodopes u




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O0BeM

O06beM ayTUTOPHBIX BHEAYIUTOPHBIX
3aHATUH MO BUAAM B Yacax |3aHSATHUN 1O BUJAM
B Hyacax
JI JIP 13 CPC

muddysnodopes. OCHOBHbIE METOBI YIIABIUBAHUS
MBLICH: CyXre MEXaHWYEeCKHE TbLIe-YJI0OBUTEIH;
«MOKpas» OYMCTKA Ta30B; PHIBTPOBAHUE; OUUCTKA B
DIIEKTPUYECKOM IoJie. Animaparypa u paboure
nmapaMeTphl Ipolecca yaaBIuBanus mbuiei. Criocoob!
WHTEHCU(PHUKANU pabOThI Ta300YNUCTHBIX YCTaHOBOK.
Pexymnepanus mbuieil. JKOHOMHUYECKUE aCTIEKThI
MBIICYJIaBINBAHNS.

Tema 9. Pacuer, npoeKTUPOBAaHUE CUCTEM U
TEXHOJIOTMYECKOTO 000PYIOBaHUS XUMUYECKIUX METO/IOB
OYUCTKU

AGCOpPOLIMOHHBIE METO/IbI OYMCTKU T'a30B OT
ra3000pa3HbIX coennHeHN: PDU3NKO-XUMUYECKHEe
3aKOHOMEPHOCTH IMPOIecCOB (hU3NIECKOI abCOpIIUH.
OCHOBBI XeMOCOPOIIMOHHBIX MTPOIECCOB.
TexHnomornyeckoe opopmIIeHHE Pa30MKHYTHIX
a0copOLMOHHBIX MporieccoB. LIMpKyIAIOHHbIE
Mmporiecchl GU3MUECKON U XUMHYCCKOH a0CopOITru.
TpeboBanus k abcopOeHTaM. AnmaparypHoe
odopmMIteHHEe a0COPOIIMOHHBIX TTPOIIECCOB. METO b
pereHepanuu abCopOSHTOB.

AZICOpOIIMOHHBIE METO/IbI OUYUCTKH T'a30B OT
ra3o000pa3HbIX coenuHennii Kunetnka agcopounu-
necopbumu. J{nnamuka axcopommm. OnpeneneHue
BPEMEHH 3aIUTHOTO JICUCTBUS CIIOS M BHICOTHI
paboTaroriero cios. MeTosl pereHepaiu
ancopoentoB. KoHcTpykiuu agcopoepos.
WuTencuduxanus agcopOLUOHHBIX MTPOIECCOB.
KaTtanmuTuyeckre MeToIbl OUUCTKH T'a30B OT
ra3000pa3HbIX coennHeHnH Oc-HOBBI KaTATUTHYECKHX
METO/I0B OYHUCTKH. MeTOIbI KaTaIMTHYECKOTO
00e3BpeKMBAHMS Ta30B: CTAITMOHAPHBIN METOI,
HECTAIIMOHAPHBIN C1I0co0 (peBepc-mporecc).

Tema 10. PacueT 1 mpoeKTUPOBaHHUE COOPYKEHUIA
TEPMHUUYECKOTO 00E3BPEKUBAHUS Ta30B OT
TIETKOOKUCIISIEMBIX, TOKCUYHBIX H AYPHO MaXHYIHX
BEIIIECTB

Tepmuueckre MeToabl 00€3BPEKUBAHHS T'a30B OT
TIETKOOKHUCIISIEMBIX, TOK-CHYHBIX U TyPHO MaxXHYIIUX
BeniecTB. HekaTtanuTuaeckre MeTo Il OUHCTKH.
broxumudeckas ouncTka ra3oB. MemoOpaHHoe
paszzeneHue ra3oBeix cMeceil. Konnencannonuepie
METO/IbI OUUCTKH.

Tema 11. IIpoMbllieHHOE TPUMEHEHUE TEXHOIOTUI
00e3BpeKUBaHUS BEIOPOCOB B aTMOc(hepy

PacueT 1 mpoeKTHPOBaHHE CHCTEM OYUCTKH I'a30B OT
nmrokcuaa yriepona. Pacyer u mpoeKTUpOBaHHE CHCTEM
OYMCTKH Ta30B OT OKCHa yriepoaa. Pacuer n
MPOEKTUPOBAHUE CUCTEM OYHCTKH T'a30B OT
CepOBOAOPO/IA U CEPAOPTAHNUECKUX COENHEHUH.
Pacyer u MpOEKTUPOBAHUE CUCTEM OYHUCTKU T'a30B OT




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4yacax

O0BeM
BHEAyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

JI

JIP

I13

CPC

nnokcuaa cepbl. Pacuer u mpoekTupoBaHUE CUCTEM
OUYHCTKHU Ira30B OT OKCHUJIOB a30Ta. PacueT u
MPOEKTUPOBAHUE CUCTEM OUYMCTKH ra30B OT raJIoT€HOB U
HX COeIUHEHUM.

Pacyer 1 mpoeKkTHpPOBaHKE CUCTEM O0eCTICUeHHS
HKOJIOTUYECKON O€30MaCHOCTH 00BEKTOB THIPOCHEPHI

10

17

Tema 12. Knaccudukanus cTOYHBIX BOJ € LENbIO BHIOOPA]
MeTo1a 00ecTIeYeH sl SKOIOTHYECKO Oe30macHoCTH
00BEKTOB rUAPOCHEPHI

XapakTepuCcTHKa COCTaBa CTOYHBIX BoA. Kimaccudukanms
CTOYHBIX BOJ IT0 BUAAM 3arpsizHeHu. Br16op
TEXHOJIOTMYECKOW CXEMBI OYHCTKH CTOYHBIX BOJ U
COCTaBa OYMCTHBIX COOPY>KEHHUH.

Tema 13. Pacuet coopyXKeHHII MEXaHUYECKON OYUCTKU
CTOYHBIX BOJ

Pacuer coopyXeHUI AJ11 OUUCTKH CTOYHBIX BOJI OT
KpPYIHOANUCIIEPCHBIX IPUMECEH: pelIeTKH, IECKOJIOBKH,
oTCTOMHUKH. OCHOBBI pacueTa COOPYKEHUH /I OUUCTKH
CTOYHBIX BOJ METOJIOM (pribTpoBaHUs. Pacder ckophIx
HATIOPHBIX (PUIBTPOB, MEIUICHHBIX KapPKaCHO-3aCBITHBIX
(bunbTPOB.

Tema 14. PacueT coopykeHUN XUMUYECKOU U (PU3UKO-
XUMHYECKOM OUHNCTKU CTOYHBIX BOJ

OCHOBBI pacyeTa COOpY>KEHUH 7151 HeUTpalu3aluuu 1
OKHUCJIEHUS] CTOYHBIX BO/I.

PacueT coopy>KeHH 11 OYUCTKU CTOYHBIX BOJI (PH3UKO-
XUMHYECKAMHU MeToAaMHu (KoaryJsius, QroTamnus,
ancopOuus). Pacuer cmecureneit u kamep
XJIONTbEOOpa30BaHMsl, HAIIOPHOTO (prroTaTopa, ajgcopoepa.
Tema 15. OcHOBBI pacueTa COOpyKeHUH OMOXUMUYECKON
OUYUCTKU CTOYHBIX BOJ

OcHOBBI pacyeTa a3poTeHKOB. OCHOBBI pacueTa
O0no(puIETPOB ¥ OMOPEAKTOPOB.

Tema 16. Pacder coopyskeHu# st 00e33apaknuBaHus
CTOYHBIX BOJ

Omnpenenenune 10361 peareHToB. O0e33apaKuBaHNE BOIBI
xJIopcozepkaumMu peareHramu. O0e33apakuBaHue
BOJIbI (pr3udeckuMu MeToaamu: Y U, MarHuTHOE TI0JIC

U 7p.

Pacyer u mpoekTHpOBaHUE CUCTEM 00eCTICUeHUS
HKOJIOTUYECKON 0€30MacHOCTH O0BEKTOB JTUTOC(HEPHI

10

19

Tema 17. OcHOBHBIE TOAXOMABI K KJIAaCCU(DUKAITUH
TEXHOTCHHBIX OTXO0JIOB, X XapaKTEPUCTHKA
Knaccudukanus, cocTaB U cBOICTBa TEXHOT'€HHBIX
OTXOJI0B.

Tema 18. PacueT coopyXKeHHI MEXaHUYECKOI
MOJITOTOBKY U MEPepabOTKN TEXHOTEHHBIX OTXO0JI0B
Pacuer u mpoeKTUpPOBaHUE COOPYKEHUH IS
KJaccu(UKaIMY TEXHOTEHHBIX 0TX0A0B. Pacuer u
[IPOEKTUPOBAHUE COOPYKEHUH JUIsl yMEHBILIECHUS WU




HamMeHnoBanme pa3aciioB JTUCHUIIIIMHBI C KPATKUM

O0BeM
O0BeM ayTUTOPHBIX BHEAyIUTOPHBIX
3aHATUH 10 BUOAM B 4acax |3aHITUU 110 BUIAM

COACPKaHNEM B yacax

JI JIP I13 CPC

YKPYIHEHHS pa3MEPOB YaCTHI] TEXHOT€HHBIX OTXOJIOB.
PacueT u npoekTHpOBaHNE COOPYKEHUH ISt
00€3BOKUBaHUS TEXHOI'€HHBIX OTXO/IOB.

Tema 19. Pacuer coopyskeHul PU3NKO-XUMHUECKOM
MOJITOTOBKY U MEPEepabOTKN TEXHOTEHHBIX OTXO0JI0B
Pacuer u mpoeKTUpPOBaHHUE COOPYKEHUH IS
BBIILIEIAYMBAHUS TEXHOTCHHBIX OTX0/10B. Pacuer n
[IPOEKTUPOBAHUE COOPYKEHUM ISl KpUCTAIUIU3ALNH
TEXHO-T€HHBIX OTXO/0B. PacueT u nmpoexktupoBanue
COOPYKEHHI JJI1 PACTBOPEHUSI TEXHOI€HHBIX OTXOJOB.
Tema 20. Pacuer coopyskeHuit Ononornyeckon
MOJITOTOBKH U MEpepabOTKN TEXHOTEHHBIX OTXO0JI0B
Pacder u mpoeKTHpOBaHUE COOPYKEHUN 1J1s1 ad3pOOHOM
cTaOuIM3any 0TX0A0B. Pacder u mpoekTupoBaHue
COOpY>KEHHH /7151 aHa3pOOHOH cTabMIN3auK OT-XO/10B.
Tewma 21. Pacuer coopy>keHUI 17151 TEPMUUECKON
MOJITOTOBKH ¥ MEPepabOTKN TEXHOTEHHBIX OTXOI0B
PacdeT 1 IpOEKTUPOBAHKUE COOPYKEHUN IS CYIIKU
TEXHOT'CHHBIX OTXOAO0B. PacueT u mpoexkTupoBaHue
COOPYKEHHUU [T IUPOJIA3a TEXHOT€HHBIX OTXOOB.
Pacuer u mpoeKTUPOBaHHUE COOPYKEHUHN IS
ra3uukauy TeXHOTEHHBIX 0TX00B. PacueT n
[IPOEKTUPOBAHUE COOPYKEHUH ISl CKUTAHUS
TEXHOTEHHBIX OTXO/I0B

HNTOI'O no 2-my cemecTpy 10 0 27 67

WTOI'O o nucLuIninge 10 0 27 67

TeMarnka NpUMEPHBIX MPAKTUYECKUX 3aHATUN

Ne
- HaumeHoBaHMe TeMbl IPAKTHYECKOI0 (CEMUHAPCKOI0) 3aHATHS
1  [Pa3pabotka 3amanus Ha mpoekTupoBanue. CocTaBieHHE 3aJaHMsI Ha Pa3paOdO0TKy CIeUaTbHBIX
pa3enoB MPOEKT-HOM JoKyMeHTaluu. Pa3zpaboTka cxeMbl TeHepalIbHOTO TIJIaHa U
TEXHOJIOTUYECKUX PEIICHHH, 00eCIIeunBaOIUX BEICOKUN YPOBEHb SKOJIOTMYECKOM O€30MmacHoCTH
TE€XHO-T€HHOTro 00bekTa. OLeHKa BO3ACHCTBUS Ha OKPYKAIOIIYIO CPEy IPH CTPOUTENHCTBE U
DKCILTyaTallii TEXHOTEHHOTO 00BEeKTa.
2 [Knaccudukauus HCTOYHHKOB 3arpsi3HeHH atMocdepsl. CBOICTBA U XapaKTEPUCTUKU BHIOPOCOB.
Kiaccuduxkaiys BeIOpocoB. BeiOOp TeXHONOTHYECKOH CXeMBbl OUNCTKHA BBIOPOCOB B aTMOC(Epy
Ha OCHOBE CBEJICHMI 00 UX COCTaBe M CBOMCTBax. PaccemBanue BEIOPOCOB B aTmMocepe.
3 |BeIbop anmmaparypsl U pacueT pabounx mapaMeTpoB Npo-Tecca YIaBIuBaHUS TbLUICH
4  [BeiOop anmapaTypsl U pacdeT pabouux mapaMeTpoB a0-COPOIIMOHHBIX U aJCOPOITMOHHBIX
[IPOIIECCOB
5  [BwiOop ammapatypsl ¥ pacueT pabo4yux napaMeTpoB MPOLECCOB TEPMUUECKOTO 00E3BPEKUBAHNUS

ra30B OT JICTKO-OKHCJIACMbBIX, TOKCUYHbBIX U AYPHO MaXHYIIHUX BCUICCTB




HaunmeHoBaHUe TeMBbI MNPaAKTHIECCKOI0 (CeMI/IHapCKOFO) 3aHATUA

ILII.

6  |BbIOOp TEXHOIOTHYECKOUW CXEMbI OUYMCTKH CTOYHBIX BOJ] HA OCHOBE CBEJCHHUI 00 MX COCTaBe U
cBolicTBax. Pacuer co-opyxeHuil s OYUCTKHU CTOYHBIX BOJI METOIOM (QUILTpO-BaHus. PacueT
CKOPBIX HAMIOPHBIX (PUIBTPOB, MEUICHHBIX KapKaCHO-3aCHIITHBIX (PHILTPOB

7  |Pacuet cmecuTenel U kKaMep XJI0MbeoOpa3oBaHusl, Haop-HOro ¢uioTaTopa, aacopbepa

8  [Pacyer asporeHka, OMOGUILTpa U OMOpeaKToOpa

9  |Pacuet coopyxeHuit ans o6e33apakuBaHUsl CTOUHBIX BoA. OmpeaeneHue 1036 PeareHTOB pH
o0e33apakMBaHUH BOJIBI

10  |Knaccudukarus, cocTaB v CBONCTBA TEXHOTCHHBIX OTXOJIOB C IICJIbIO BRIOOPA TEXHOJIOTUYECKON
CXEMBI X 00€3BpEIKUBAHUS

11 |PacueT u mpoeKTUpOBAaHUE COOPYKEHHH TSI KIIAaCCU(PUKAIINN TEXHOTCHHBIX OTX010B. PydHas u
aBTOMATHYECKast COPTUPOBKA TBEPABIX KOMMYHAIBHBIX OTXOJIOB

12 |Pacuet coopyxeHH (PU3MKO-XUMHUYECKON TTOJITOTOBKHU M MEPEPAOOTKH TEXHOTCHHBIX OTXO0JIOB:
BBIIIEJIAYMBAHNE, KPUCTAIIN3AIINS, PACTBOPCHHE

13 |PacueT u MpOCKTUPOBAHKE COOPYKCHHM JIJIsl a3pOOHON CTAOMIN3AIMKY OTXO/I0B: TUTOIIaIKa
KOMITOCTUPOBaHMSI, ONOTOHHEIh

14  |PacyeT u IPOEKTUPOBAHUE COOPYKEHUM JIJIsl CYIIKU TEXHO-T€HHBIX OTXOJ0B. Pacuer u

IIPOCKTUPOBAHUC COOpy)KeHI/Iﬁ AJI TTUPOJIn3a TCXHOI'CHHBIX OTXOI0B. Pacuer n IMPOCKTU-POBAHHUC
COOpy)KeHI/Iﬁ JJIA 1"8.3I/I(I)I/IK3.I_II/II/I TCXHOI'CHHBIX OTXO/J0B. Pacuer u MMPOCKTUPOBAHUC coopymeHHﬁ
JJIA COKUTaHUs TCXHOT'CHHBIX OTXO0J0B

TemaTuka IpUMEPHBIX KypCOBBIX IPOEKTOB/padboT

HN; HaumeHoBaHue TeMbl KypPCOBbIX POEKTOB/PadoT

1  |Pacuer u NpOEKTHPOBAHHE CHCTEM 00ECIIeUCHHS HKOJIOTMYECKON 0€30MacHOCTH ISl 3AaHUS
MPOM3BOCTBEHHOM KOTEIBHON Ha TBEPIOM TOITUBE (YroJib) (10 BapuaHTaMm)

2 |PacueTr M MPOEKTUPOBAHHE CHCTEM 00eCIIeUCHHS IKOJIOTMYECKO 0€301MacHOCTH ISl a9POTEHKA
(oB), mperHa3HAYEHHOTO(BIX) JUISI OUMCTKU XO3IHCTBEHHO-OBITOBBIX CTOKOB (TOpOACKast
KaHaJIM3aIis HACEJICHHOTO IMyHKTa) (10 BapHaHTaM)

3 |PacueT 1 IpoeKTHPOBaHHUE CHUCTEM O0ECTIeYeHHUs FKOIOTUIECKOI Oe30IacCHOCTH ISt
MpennpusThs AepeBoo0padoTKH (TI0 BapraHTaM)

4 |PacyeT M MPOEKTHPOBAHHE CUCTEM 00eCIeUeHHs HKOJIOTHYECKON 0€30MMacHOCTH ISl y4acTKa
TOHHEJIFHOT'O KOMITOCTUPOBAHUS TBEP/ABIX KOMMYHAJIBHBIX OTXO0/I0B (TI0 BApHAHTaM)

5  [PacueT u mpOEKTUPOBAHUE CUCTEM OOECIIEUCHHSI IKOJIOIMYECKOM 0€30MacHOCTH IS yyacTKa
yTHIM3aIuu HedTenuiama (TIo BapuaHTaM)

6  |PacueT 1 IpoeKTHPOBaHMUE CUCTEM O0ECIIEUeHHUs IKOIOTUIECKOI Oe3011acCHOCTH AT

ntureGadpuku (1o BapuaHTaMm)
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5. Opranu3anMOHHO-NIEAATOrHYECKHUE YCIOBUA

5.1. O0pa3oBaTre/ibHbIE TEXHOJIOT UM, HCIIOJIb3YyeMble 1151 (OPMHUPOBAHUA
KOMIIeTeH Ui

[TpoBeacHME NEKIIMOHHBIX 3aHITHIA MO JUCIMILIMHE OCHOBBIBACTCS HA aKTUBHOM METOJ]Ie 0OyYeHUS,
MPU KOTOPOW ydaliuecs He MacCHBHBIC CIyIIaTeNd, a aKTHBHBIC YYACTHUKH 3aHSTHS, OTBEUAIOIINE Ha
BOIPOCHI TpernojiaBarelisi. Bompockl mpenogaBaTensi HaleleHbl Ha aKTUBHU3AIUIO TPOIECCOB YCBOCHUS
MaTepuasa, a TakKe Ha pa3BUTHE JIOTMUECKOro MblieHus. [IpernogaBaTens 3apaHee HaMe4aeT CIUCOK
BOHpOCOB, CTI/IMYJ'II/IPYIOHII/IX ACCOIIMAaTUBHOC MBIIUJICHHUEC U yCTaHOBJIeHI/Iﬂ CBﬂSGﬁ C paHee OCBOCHHBIM
MaTepralioM.

[IpakTrueckne 3aHATHS TPOBOJATCS HAa OCHOBE peallM3allMk MeToja OOyYeHHs JICHCTBHEM:
OnpeAeNsoTcs MpobiaeMHble 00acTi, popmupyrores rpynnsl. [Ipu npoBeneHUN MPAKTUYECKUX 3aHATHI
MpeCcIeayOTCA CIEeAYIONINE 1EeNU: TPUMEHEHUE 3HAHUN OTAENBHBIX AUCIUIUINH U KPEATUBHBIX METO/OB
711 peleHust Mpo0JieM U MPUATHS PElIeHU; oTpaboTKa y 00yJaronuxcs HaBbIKOB KOMaHJIHONH PaboThI,
MEXJIMYHOCTHBIX KOMMYHHUKAIIMA W Pa3BUTHE JIMJICPCKUX KAa4YECTB; 3aKPEIUICHHE OCHOB TEOPETHUUYECKHX
3HAHUH.

[Ipu nmpoBeneHun y4eOHBIX 3aHITUIH UCIIONIB3YIOTCS HMHTEPAKTUBHBIC JIGKIIUH, TPYIIIOBBIE JHCKYCCHH,
pOJIeBLIe I/IprI, TpeHI/IHFI/I 1 aHAJIN3 CI/ITyaHI/Iﬁ 1 UMUTAIIUOHHBIX MOIIGJ'ICI\/'I.

5.2. MeTtoguueckue yKazaHusl JJisl 00y4aOUIMXCS M0 U3YYEHUI0 TUCIATITHHBI

I[Ipy w3yyeHWM  AUCIUIUIMHBI  OOYYarOMIMMCS  IEJIeCO00pa3sHO  BBIMOJHATH  CIICAYIOIIHNEC
PEKOMEH AL

1. U3yuenune yueOHOM TUCIUTIITNHBI JOJKHO BECTHCH CHCTEMATHUECKH.

2. Ilocne w3yueHuss Kakoro-nubo pasfena Mo y4eOHWKY WJIM KOHCICKTHBIM MaTepuaiaM
PEKOMEHIYETCS IO TaMSATH BOCIPOU3BECTH OCHOBHBIE TEPMHUHBI, ONIPEACIICHUS, TOHATHA pa3aena.

3. Ocoboe BHUMaHHE CIEIYET YICIUTh BBIMOJHEHUIO OTYETOB IO TPAKTUYCCKUM 3aHATHSIM U
WHIMBHTyaJIbHBIM KOMIUIEKCHBIM 33/IaHUSIM Ha CaMOCTOSITENIEHYIO paboTy.

4. Bcs TemaTrka BOIIPOCOB, M3y4aeMBIX CaMOCTOATENBHO, 3aJaeTCsl Ha JIEKIHUSIX TPErojiaBaTesieM.
WM >xe MaroTcsl UCTOYHUKH (B TIEPBYIO OYepe/lb BHOBD M3[aHHBIC B TIEPUOUICCKON HAYUYHOU TUTEpaType)
17151 60J1ee IeTaTbHOTO TIOHMMAaHUS BOITPOCOB, 03BYYCHHBIX HA JICKITHH.

6. Ilepeyenb yueOHO-MeTOANYECKOT0 M HHPOPMALMOHHOT0 00ecIeYeHUs
JJIA CAMOCTOSATEILHOM PadoThl 00YYAKIIUXCS 10 M CHUIINHE

6.1. IleuaTHas yueOHO-MeTOANYECKAS JJUTEPATYPA

bubnuorpaduueckoe onucanue KomuectBo
Ne i/ (aBTOp, 3aryaBue, BUJ U3/IaHUS, MECTO, U3/1ATEIBCTBO, 3K3EMIUISIPOB B
TOJ] U3/IaHUs1, KOTMIECTBO CTPAHMII) oubnnoTexe

1. OcHoBHas JuTEpaTypa

1 OCHOBHBIE ITPOIIECCHI U aNMapaThl XUMHUYECKON TEXHOJIOTHH : TIOCOOHE O 20
MPOEKTUPOBAHUIO : yaeOHoe mocooue mis By30B / I'. C. bopucos [u ap.]. -
Mocksa: Anbsgac, 2010.

2 PacuéT 1 npoekTupoBaHHue cucTeM olOecriedeHns: 6€30MacHOCTH : yueOHoe 5
moco6ue s By30B / 1. A. XKununckas [u ap.]. - [lepms: U3a-Bo
[THUITY, 2012.

2. JlonoJiHMTEBHAS JTUTEPATypa

2.1. YueOHble U HAYUYHBIE U31aAHUS

1 Bertomkun A. I'. MHXkeHepHas 3alMTa OKPYKaIOIIENH Cpeabl OT BPEIHBIX 3
BBIOpOCOB : yueOHoe nmocobue / Beromkun A. I'. - Bonoraa: Undpa-
Wnxenepus, 2019.
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Bopounos 1O. B. BogooTsenenne 1 04MCTKa CTOYHBIX BOJ | yUSOHUK JUIS
By30B / 10. B. Boponog. - Mocksa: N3a-Bo ACB, 2009.

40

OuncTka CTOYHBIX BO (TPUMEPHI PacyeToOB) : yueOHOE TocoOue st
BY30B M CPETHUX CITEITUAIBHBIX YueOHbIX 3aBeneHuii / M. I1. Jlamuikas [u
np.]. - Munck: Beicu. mik. A, 2007.

20

[TaBnoB K. @. [Ipumeps! 1 3a1a4u 110 Kypcy MPOIIECCOB U aIlapaToB
XMMUYECKOM TeXHOJI0ruu : yuebHoe nocodue s By3os / K. @. [1aBnos,
[1. I'. Pomankos, A. A. Hockos. - Mocksa: PycMenuaKoncant, 2004.

473

[Tanerynos I1.I1. YTumuzanust IpOMBIIIICHHBIX OTXOI0B /
[L.IT.I[Tansrynos,M.B.Cymapokog. - M.: Ctpoiinzaar, 1990.

PonnonoB A. M. TexHoornueckue npouecchl 3K0I0rH4ecKoi
0e30MmacHOCTH (OCHOBBI SHBAPOHMEHTATUCTHKH) | YYEOHUK [Tl BY30B /
A. W. Ponuonos, B. H. Kinymun, B. T'. Cucrep. - Kanyra: Uzn-so H.
boukapesoii, 2000.

24

T.1. - Kanyra: , U3n-Bo H.boukapeoit, 2006. - (OcHOBBI
KOHCTPYUPOBAHUSA U pacyYeTa XUMUKO-TEXHOJIOTUYECKOI0 U
IPUPO00XPAHHOTO 000PY0BaHUS : crIpaB. : yueO. mocobue; T.1).

T.2. - Kanyra: , U3a-so H.boukapesoii, 2006. - (OcHOBBI
KOHCTPYHPOBAHMS U pacyeTa XMMHUKO-TEXHOJIOTUYECKOTO U
MIPUPOJ00XPAHHOTO 000PY0BaHUS : cripaB. : yueO. mocobue; T.2).

T.3. - Kanyra: , U3a-so H.boukapesoit, 2006. - (OcHOBBI
KOHCTPYHPOBAHUS M PacyeTa XUMHKO-TEXHOJIOTUIECKOTO U
IPUPOLOOXPAHHOTO 000PYIOBaHUS : cipaB. : yued. mocobdue; T.3).

13

10

Yrpasienue orxonamu. MexaHoOnonoruueckas nepepadoTka TBEPAbIX
OBITOBBIX 0TX010B. KOoMIOCTHpOBaHUE U BEPMUKOMIIOCTHPOBAHUE
OpraHMYEeCKHX 0TX0/0B : MoHorpadwus / 5. U. Baiicman [u ap.]. - Ilepmb:
W3n-so [THUITY, 2012.

2.2. llepuonnueckue u3TaHus

3amuTa OKpyXKaromen cpeapl B He(Tera30BOM KOMIUIEKCE : HayYHO-
TEXHUUYECKUH JxypHai / Bcepoccuiickuii HayYHO-HCCIIeI0BaTeIbCKUAN
WHCTUTYT OpraHW3alliy, YIIPaBICHNUS U SKO-HOMUKH HeTera3oBoi
npoMelnuieHHOCcTH.— Mocksa: BHUMOSHI', 1993 - . — B By3ax:
[THUITY 2002-2015.— U3-maercs ¢ 1993 r.— Exemecaunoe. ISSN 0132-
3547.

Tsepasie 6b1TOBBIE 0TX0ABI: THO: Hay4YHO-TIpaKTUUECKUIA Kyp-Hai /
W3narensckuii 1om «OTtpacnessie Benomoctn». — MockBa. — Usnaercs ¢
1998 r. — Exemecsiu"oe. ISSN 2078-1040.

Okonorus u npomsinuieHHOCTh Poccnu : OKull : o6mmecTBeHHbIN HayYHO-
TEXHUUYCCKUH xypHan / Poccuiickast akamemust Hayk; MOCKOBCKHIA
roCyJIapCTBEHHBIA MHCTUTYT CTaH U cIjiaBoB (TexHomornueckuit
yausepcutet); 3A0 "Kansuc".— Mocksa: Kansuc , 1996 -. — B By3ax:
[THUITY 2002-2015.— Uznaercs ¢ 1996 r. — Exemecaunoe. ISSN 1816-
0395.

2.3. HopmaTUBHO-TeXHHYeCKHeE U3TAHUS

['OCT P 21.1101-2009 Cuctema npoeKTHON JOKYMEHTAIIUN IS
cTpouTtenbcTBa. OCHOBHBIC TPEOOBAHUS K MPOCKTHOM U padoueit
TTOKYMEHTAIHH

[Toctanosnenue [IpaBurensctBa PO ot 16.02.2008 N 87 «O co-craBe
pa3/1e10B MPOEKTHON JTOKYMEHTALMH U TPEOOBAHUAX K UX COJCPIKAHUION

3. MeToanueckue YKazaHud AJd CTYACHTOB 110 OCBOCHHUIO JUCIHUIIJIMHBI
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1 METOIMYECKHUE YKA3AHUA CTYIEHTAM « BBINIOTHEHUIO 30
KypCcOBOI paboThI py U3y4eHUH TUCHUILTNHBL «Pacyer n
MPOEKTUPOBAHUE CUCTEM OOecTeyeH s 0€30MacHOCTH»

4. Y4eOHO-MeTOAU4YECKOE 00eclieueHHe CaMOCTOSITeILHOM padoThl CTy/IeHTa

1 Opnos A.U. ITpoGrembl yrpaBieHUs 3KOJIOTHUECKO 0e301ac-HOCThIO. 2
YdaebHoe mocobue. Bropoe anexTpoHHOE M31aHUE, UC-TIPABICHHOE U JI0-
noaenHoe. (C) A.M.Opnos, 2000, 2002 (¢ n3MeHEHUSIMU)

6.2. DiieKTpOHHAas1 Y4eOHO-MeTOANYeCKasl JuTepaTypa

HanmenoBanune

Bup nureparypst pa3paboTKu

nH(GOPMAITMOHHBIA pecypc

HocTtynHocTh
(cets UnTEpHET /
JIOKaJIbHAasl CETh;

ABTOPU30BaHHBIH /
CBOOOJTHBIN JTOCTYII)

Ccouika Ha

OcHOBHAas
muTeparypa

Pacu€T 1 mpoeKkTHpPOBaHUE CHCTEM
oOecreyennst 0€30MacHOCTH :
yaeOHOe ocodue s By30B / S. A.
Kununckas [u ap.]. - [lepms: U3n-
Bo ITHUIITY, 2012.

http://elib.pstu.ru/Record/RU|ceTs MHTEpHET;
PNRPUelib3503

CBOOO/IHBIN JOCTYT

6.3. JIuleH3MOHHOE U CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe obecneyeHue,
HCII0JIb3yeMoe MPHU 0CYyIeCTBJICHHH 00pa30BaTeJLHOI0 NpoLecca no AUCHUIINHE

Buzx I10O

Haumenosauue [10

OnepaiimoHHbIE CUCTEMBI

Windows 10 (moam. Azure Dev Tools for
Teaching)

[TpuxitagHOE TIpOTpaMMHOE OOecTIedeHre 00IIeT0 Ha3HAYSHHS

Dr.Web Enterprise Security Suite, 3000
i, [THUATTY OLIHUT 2017

6.4. CoBpemeHHbIe NPodeccHOHAIbHBIE 0a3bl JAHHBIX 1 HH(OPMALIMOHHbIE
CIIPABOYHbIE CHCTEMbI, HCI0JIb3yeMble NPH OCYLIeCTBJICHUN 00Pa30BaTEeIbHOI0

nmpomecca 1mo JTMCIMIJInHE

HaunmenoBanue Ccpiika Ha HHQOpPMAIIMOHHEIH pecypc
basa naHHBIX Hay4YHOU IEKTPOHHOIN OMOINOTEKH https://elibrary.ru/
(eLIBRARY.RU)
Hayunas 6ubimoteka [lepMckoro HalimoHaIbLHOTO http://lib.pstu.ru/

HNCCIICA0BATCIBCKOT'O IMTOJIMTEXHUYCCKOI'0O YHUBEPCUTETA

DIeKTpOHHO-OnOmoTeueas cucrema Jlanb

https://e.lanbook.com/

DnexTpoHHO-O0nbmoTeyHas cucrema [PRbooks

http://www.iprbookshop.ru/

Wudopmarmonnsie pecypebl Cetn Koncynprantllntoc

http://www.consultant.ru/

OnekTpoHHast OubnuoTeka aucceprauuii Poccuiickoit
roCyJIapCTBEHHON OMOMITMOTEKH

http://www.diss.rsl.ru/
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7. MarepuaibHO-TeXHHYECKOe o0ecnevyeHne 00pa3oBaTeibHOI0 nmpomecca mno

JTUCIUIIIINHE

Bun 3anaruit

HaumeHoBanue H606XOI[I/IMOFO OCHOBHOI'O O6OPYI[OB3HI/I}I
U TCXHUYICCKUX CPCACTB OGy‘ICHI/IH

KonnuectBo equHui

Kypcosas pabora

[MPOEKTOP, SKpaH, HOYTOYK WM crannoHapHbIid [TK

Jlexuust MPOEKTOP, 3KpaH, HOYTOYK UK crarmonapHbii [1K 1
[IpakTueckoe [IPOEKTOP, 3KpaH, HOYTOYK UK ctaimoHapHbii [1K 1
3aHATUE

8. ®oH OLIEHOYHBIX CPEACTB AMCUUIIMHBI

|OanaH B OTACJIBHOM JOKYMCHTC
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DoH/I OLEHOYHBIX CPEeACTB UId IPOBEICHUS MMPOMEKYTOUHOW AaTTECTALUU
00yJaronuxcst Mo JUCHUIIINHE SBISETCSA YaCThIO (MPUIIOKEHWEM) K pabodeii mporpaMmme
JucuUIUINHBL. DOHT OLIEHOYHBIX CPEJICTB ISl POBEACHUS MPOMEKYTOYHON aTTecTalluu
oOydJaronuxcsi o JUCIHIUIMHE pa3padoTaH B COOTBETCTBUHU C OO0mIeH dacTthio (poHma
OIICHOYHBIX CPEJICTB [UJIi TPOBEACHUS NPOMEXYTOUHOM arTecTallui OCHOBHOM
00pa3oBaTEIbHOM MpPOrpamMMbl, KOTOpasi YCTAaHABIMBAET CHUCTEMY OILICHUBAaHUS
pe3yJIbTaTOB MPOMEXKYTOUYHON aTTeCTallid U KPUTEPUU BBICTaBIEHUS OIeHOK. DoHn
OIICHOYHBIX CPEJCTB JIJIsi MPOBEICHUS MPOMEKYTOUHOM aTTeCcTallMi O0YYaroIMXCs IO
JTUCHUIUIMHE YCTaHABIMBAET (POPMBI U MPOLETYPhI TEKYIIIET0 KOHTPOJIS YCIIEBAEMOCTH U
MPOMEKYTOUHON aTTEeCTAlMKU O0YYaIOIIUXCS 10 JUCHUILIUHE.

1. IlepeyeHb KOHTPOJHUPYEMBIX Pe3yJbTATOB OOy4YeHUS] O JUCHMILIHHE,
00beKThl OLIEHUBAHUS U BUAbI KOHTPOJIS

Cornacao PIIJI ocBoenue ydeOHOTO Marepuaia TUCHIUILIMHBI 3alUIAHUPOBAHO B
TEUYEHHE OJTHOTO ceMecTpa (2-ro cemecTpa y4eOHOro IUiaHa) U pa3oUTO Ha 2 y4eOHBIX
Monyiist. B kaxaoM Moayse npeayCMOTPEHBI ayTUTOPHBIEC JIEKIIMOHHBIE U MPAKTUYECKUE
3aHATHS, a TAKXKE CaMOCTOsATENbHAsl paboTa CTyIEeHTOB. B paMkax ocBoeHUs y4yeOHOro
Marepuaia JAUCIUIUIMHBI (OPMHUPYETCS] KOMITOHEHTHI KOMIETCHITUN 3Hambv, yMemo,
én1adems, ykazaHHble B PIIJ[, koTOphie BBICTYHalOT B Ka4eCTBE KOHTPOIUPYEMBIX
pe3ysbTaToB 00y4YeHus 1Mo qucuuruinae. (tadm. 1.1).

KoHTposib ypoBHSI YCBOGHHBIX 3HAHHM, OCBOEHHBIX YMEHHI M MPUOOPETEHHBIX
BIAJICHUN OCYIIECTBISCTCS B paMKax TEKYIIEro M MPOMEXKYTOUYHOIO KOHTPOJS TpHU
W3Y4YEHUU TEOPETUUYECKOr0 MaTepuaia, cjadye OTUYETOB M0 CaMOCTOSATEIbHBIM padoTaM U
sK3ameHa. Bupl KoHTpOIIs cBeieHbl B Tabnuiy 1.1.

Tabnuma 1.1. [TepeueHb KOHTPOIUPYEMBIX PE3YABTATOB O0YUYEHHUS 110 JUCIUTUIHHE

Kontposaupyembie pe3yabTaThbl 00y4eHHs 110 JUCHMILIMHE Bua koHTpOJISI
(3YBer) Texymuii [pomesxxyrounsiii | HTorosblii
TO 13 T/KP KII JK3aMeH
YcBoeHHbIe 3HAHNA
3.1 3HaTh OCHOBHBIE (PAKTOPHI BOBHUKHOBEHUSI U TTOCIIEICTBUS TO1 KP1 + TB
9KOJIOTMYECKOU OIIACHOCTH
3.2 3HaTh OCHOBHBIC METOJIbI U 000PYAOBAHKE IJIs1 00CCIICUCHUS TO2 KP1 + TB
9KOJIOT4YecKOr 0€3011acHOCTH
3.3 3HaTh OCHOBHBIE ACTIEKThI BO3AECHCTBHUS TEXHOT€HHOIO TO2 KP1 + TB
00bEKTa Ha OKPYKAIOUIYIO Cpeny
3.4 3HaTh TpeOOBaHUS K KAYECTBY aTMOC(HEPHOTO BO3/LyXa U TO4 KP2 + TB
OCHOBHBIE MEpBbI, HAIIPaBJICHHBIE HA MX COONI0ICHUE
3.5 3HaTh KJIACCU(UKAIMIO CTOYHBIX BOJ IT0 BU/IaM 3arpsi3HEHUH TOS KP2 + TB
3.6 3HaTH KIAacCH(MKAINIO, COCTaB U CBOMCTBA TEXHOTEHHBIX TO6 KP2 + TB
OTXO0JIOB
3.7 3HaTh TPEOOBAHUSA K COCTABY M CONCPKAHHIO PA3/ICIOB TO3 KP1 + TB
MIPOEKTHOM JIOKYMEHTALNH
3.8 3HaTh 00mue TpeboBaHUs B 00JIACTH OXPaHBI OKPY KarOIIeH TO3 KP1 + TB
Cpezbl P pa3MEIIEHUH, IPOSKTUPOBAHUH, CTPOUTEIIBCTBE,
PEKOHCTPYKIINH, BBOJIE B AKCILTyaTalMIO, SKCILTyaTaliH,
KOHCEpPBaIMU TEXHOTEHHBIX 00BEKTOB
3.9 3HaTh OCHOBHBIC IPUHIIKITBEI COCTABICHHUS 3aIaHUs HA TO3 KP1 + TB
IPOEKTHPOBAHUE




3.10 3HaTh OCHOBHBIE TPEOOBAHHUS K CHCTEMaM 00eCICUeHHS TO2 KP1 + TB
9KOJIOTHYECKOHN 0€30MaCHOCTH TeXHOTEHHOT0 00BEeKTa

OcBoeHHbIe yMeHUs

¥Y.1 yMeTh OCYIIECTBIATH BEIOOP TEXHOIOTUICSCKON CXEMBI 113 KP1 + 113
OYHUCTKH BEIOPOCOB B aTMOC(Epy, OUNCTKH CTOYHBIX BOJI,
00e3BpEeIKUBAHMS TEXHOTCHHBIX OTXO0B Ha OCHOBE CBEACHUH 00
WX COCTaBE M CBOMCTBAX

¥Y.2 yMeTb OCyIIECTBIISTE BHIOOP 000pY1OBAaHMS /IS HOBBILIEHHS 113 KP2 + 113
YPOBHSI SKOJIOTHIECKOH 0€301MacCHOCTH TEXHOTEHHOTO 00bEKTa
¥Y.3 yMeTh cOCTaBIATH 33JaHKE Ha Pa3pabOTKy CHEIHATBHBIX 113 KP1 + 113

pa3aenoB MPOEKTHOH TOKYMEHTANI

¥Y.4 ymeTh IpUMEHATH OCHOBHBIC TIPUHIIHITEI pacueTa u 113 KP2 + 13
MIPOEKTHUPOBAHMUS CHCTEM OYHCTKH BBIOPOCOB B aTMochepy,
OYHCTKHU CTOYHBIX BOJI, 00€3BPEIKUBAHUS TEXHOT€HHBIX OTXOZO0B

IIpunoOpeTeHHbIe BIaAeHUs

B.1 BiageTh HaBBIKAMH TNPUMEHEHHS METOJMK pacueTa 113 + 113
COOPYKEHHMH JUIsi OYUCTKH BBIOPOCOB B arMoc(epy, OYHCTKU
CTOYHBIX BOJ, 0663Bpe)I(I/IBaHI/IH TEXHOI'CHHBIX OTXOJ0B

B.2 BrazseTh HaBbIKAMH Pa3pabOTKH CXEMbl T€HEPaJIbHOTrO IJIaHa + 113
TEXHOT€HHOTO OO0BEKTa C YYeTOM COONIOJeHUs] TpeOOBaHHUN
9KOJIOTHYECKOl 6e30acHOCTH

B.3 BiiasieTh HaBbIKAMU Pa3pabOTKH TEXHOJIOTMYECKUX PEIICHHH, + 113
00ecIeunBaOINX BEICOKHH YPOBEHb 3KOJIOTHYECKOM
0€3011aCHOCTH TEXHOI'€HHOT0 00BhEKTa

B.4 BnanmeTh HaBBIKAMU OIICHKU BO3JCHCTBUSA Ha OKPYKAIOIIYIO + 113
Cpeoy TMpH CTPOUTEIHCTBE M OKCIUTyaTallid TEXHOTCHHOTO
o0BeKTa

TO — xonnoxsuym (meopemuyeckuii onpoc); T/KP — npomesxcymounoe mecmuposanue (KOHMpOIbHAS
paboma); KII — «kypcosoii npoexm (kKypcosas paboma);, TB — meopemuueckuii eéonpoc; II13 —
npakmuueckoe 3a0anue.

WTOroBoil OLEHKOM JOCTHMXKEHHS pe3y/lbTaToB OOy4YeHUsT 1O JUCUHUILIMHE
SABJISACTCSA IIPOMEXYTOYHAsi arrecTalys B BHUAEC JK3aME€HA, IPOBOAUMAs C Y4YE€TOM
PE3YJIBTATOB TEKYLLErO U IIPOMEXYTOYHOTO KOHTPOJIS.

2. Buabl KOHTPOJIsl, TUIIOBbIE KOHTPOJIbHbIE 32/IaHUSI U IIKAJbI OLeHUBAHMS
pe3yJabTaToB 00y4YeHMsI

Tekymmii KOHTPOJb YCIIEBAEMOCTH HMMEET IIeJIbI0 OOecCIiedeHne MaKCHMAaJIbHOM
s HekTUBHOCTH y4eOHOTO Mpoliecca, YIpaBiIeHUe mpoieccoM GOopMUPOBAHUS 3aITaHHBIX
KOMIIETEHIIUM O00y4yaeMbIX, TMOBBIIICHHE MOTHUBAIlMU K ydebe U mpeaycMarpuBacT
OLICHMBAaHHE XOJa OCBOEHUA aucuuIUIMHBL. B coorBerctBuuM ¢ IlomoxxkeHuem o
MPOBEICHUU TEKYLIEr0 KOHTPOJISI YCIEBAEMOCTH M NPOMEKYTOYHOW arTeCTaluu
oOydaronuxcsi 1o o0pa3oBaTeIbHBIM IMpPOrpaMMaM  BBICHIETO  00pa3oBaHUSl —
nporpamMmam OakanaBpuara, cnenranurera u marucrparypsl B IIHUITY npegycmoTrpenst
CJIEYIONINE BUIbI U IEPUOUYHOCTD TEKYIIIET0 KOHTPOJIS YCIIEBAEMOCTH O0yYarOITUXCSI:

- BXOOHOM KOHTPOJb, NPOBEPKA MCXOAHOTO YpPOBHSA MOATOTOBICHHOCTHU
00y4aeMoro M ero COOTBETCTBUS MPEIbSABISIEMbIM TPEOOBAHUSIM JISI U3yUYECHUS TAHHOU
JTVCLUILIVHBIL,

- TEKyIIUA KOHTPOJb YCBOEHUS Marepuayia (ypOBHS OCBOCHHMS KOMIIOHEHTA
«3HaTh» 3aJlaHHBIX KOMIIETCHIIMH) Ha KaXKJOM TPYIIOBOM 3aHSATUU M KOHTPOJIb
IIOCEIIAEMOCTH JIEKIMOHHBIX 3aHATHM;

- MPOMEXKYTOYHBIM U PYOSKHBIH KOHTPOJIH OCBOCHHS OOy4aeMBIMH OTAEIbHBIX
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KOMITOHCHTOB «3HATh», «YMETh» 3aJlaHHBIX KOMIICTEHIIUH IyTeM KOMITBIOTEPHOTO HWJIH
OAaHOYHOTO  TECTUPOBaHHWS,  KOHTPOJBHBIX  ONPOCOB,  KOHTPOJIBHBIX  paboT
(MHIUBUIYATbHBIX JOMAIIHUX 3aJ[aHMii), 3alUTHl OTYETOB 1O JabOpaTOpHBIM padoTam,
pedeparos, 3cce U T.1.

PyOexHBI KOHTPOJIb 10 JTUCIUIUIMHE MMPOBOAMTCS HA CICAYIONICH Helene mocie
NPOXOXJICHUS MOAYJIS JWCIHHILIMHBI, a TPOMEKYTOYHBIH — BO BpeMs Ka)JOro
KOHTPOJIBHOTO MEPOIPHUITHS BHYTPH MOYJICH TUCIIUILINHBI,

- MEKCECCHOHHAs aTTeCTalus, CIMHOBPEMEHHOE IIOJBEJCHUE WTOTOB TEKYIICH
yCIIEBAEMOCTH HE MEHEE OJHOTO pa3a B CEMECTp IO BCEM AMCUIUIUIMHAM I KaKIOTO
HaIpaBJICHHS MMOATOTOBKH (CIEIUAIBHOCTH), Kypca, TPYIIIb;

- KOHTPOJIb OCTATOYHBIX 3HAHHH.

2.1. Tekymuii KOHTPOJIb YCBOCHHUS MAaTepUAaJIa
Tekymuii  KOHTpPOJIb  YCBOGHHUS MaTepuana B  (opme  BBIOOPOYHOTO
TeopeTrueckoro ompoca cryaentoB (TO) mpoBomuTcs mo Kaxkaoi teme. Pesynsrarsl mo
4-0aTbHOM TIKaJIe OIICGHWBAHUS 3aHOCSITCS B KHIIKKY IPETIOAABATENS U YIUTHIBAIOTCS B
BUJIC HHTETPAIbHON OIICHKH IPHU MPOBEACHUHA NTOTOBOM aTTeCTaIlnH.

IlepeyeHb THUNOBBLIX 32JaHMH TEOPETUYECKOI0 ONPOCA NPHU NPOBEACHUH
TeKYILero KOHTPOJIS:

TO1: [IpuBenure npuMep 3KOJOTUYECKON OMACHOCTH.

TO2: Yto nAOMWKHO BXOOUTH B CHUCTEMY HWHXEHEPHOIO OOecredeHus
AKOJIOTMYECKOM 0€30MaCHOCTH TEXHOTEHHOTO 00BheKTa?

TO3: Kakoii pa3gen mpoeKTHOM JTOKYMEHTAIlMW MO3BOJISIET CliejiaTh BBIBOJ 00
IKOJIOTUYECKOM 0€30MaCHOCTH TEXHOTEHHOTO 00BbeKTa?

TOA4: SBnsrorcs a1 TpeOOBAHUS K KaueCTBY aTMOC(HEpPHOT0 BO3IyXa KPUTEPUEM
OIICHKH YPOBHS 3KOJIOTHUYECKON 0€30IMacHOCTH TEXHOTEHHOTO 00beKTa?

TOS: BaxxHo nu 3HaTh KiIacCU(UKAIMIO CTOYHBIX BOJ, MPU MPOEKTUPOBAHUU
CHUCTEMBI 00€CIIeUCHUS IKOJIOTHISCKON OS30ITaCHOCTH TEXHOTEHHOTO 00BbeKTa?

TOG6: Kakue cBefeHHss 0 TEXHOTEHHOM OTXOJIE JIOXKATCS B OCHOBY pa3paboTKu
CUCTEMBI 00CCTICUCHHUSI IKOJIOTMIECKON O€30MacCHOCTH TEXHOTCHHOTO 00heKTa?

2.2. Py0eskHbIH KOHTPOJIb

[TpomexyTOUHBIN KOHTPOJIb JJIsI KOMIUIEKCHOTO OLICHUBAHUS YCBOECHHBIX 3HAHUU,
OCBOCHHBIX YMCHHMH W NPUOOpPETCHHBIX BiafcHHWi (Tabm. 1.1) mpoBomuTcs B (opme
3alMTHl TPAKTUYECKUX PAOOT M PYOEKHBIX KOHTPOJBHBIX paboT (Tocie u3yyeHus
Ka)XZI0TO MOAYJI Y4eOHON AUCIUIUIMHBI), a TaKXKe B (pOpMeE 3aIUThI KypCOBOM paOOTHI.

2.2.1. 3amuTa NpakKTHYECKUX padoT

Bcero 3amnanupoBano 14 mpakTthueckux paboT (IO HEKOTOPhIM TeMam
TUCIUTUINHBI). TUITOBBIE TEMBI MPAKTUYECKUX padoT mpuBeacHs! B PI1JI.

3amura mpakTHIeCKOW padOThI TPOBOAUTCS WHIUBUIYAIBHO KAXKIBIM CTYyIECHTOM
WIN TPYNIOW CTYyAeHTOB. TWIOBBIEC IIKala U KPUTEPUM OILICHKU MPUBEIACHBI B 00IIEH
yactt ®OC 00pa3oBareabHON NPOrpaMMBl.



2.2.2. PyOe:xHasi KOHTpoJIbHasA padora

Cornacno PIIJ[ 3ammanupoBano 2 pyOexkHble KOHTposbHBIE paboTel (KP) mocre
OCBOCHUS CTyleHTaMH y4deOHbIX Mmomyned nucuuruinibl. [lepas KP mo momymio 1
«MeTomoIOTIeCKre TOAXOIbl K pacdyeTy W MPOCKTUPOBAHUIO CHUCTEM OOeCTeueHUs
6e3omacHoctn», Bropas KP — mo momymio 2 «Pacder u mHpoOEKTUPOBAHUE CHUCTEM
o0ecreyeHus: IKOJIOrnYeCKOil 0€30IMACHOCTH TEXHOTEHHBIX OOBEKTOB.

Tunossblie 3aganus nepsoit KP:

1. B uem 3akitouaercst BO3A€HCTBHE TEXHOTCHHOTO OObEKTa HA OKPY>KAIOIIYIO
cpeny?

2. UTo BXOAUT B CHUCTEMY HHXXEHEPHOIO OOeCreYeHUs JSKOJOTHYECKON
0€30IacHOCTH TEXHOTEHHOro 00beKkTa?

3. Kakue acmexthl HEOOXOAMMO YyuecTh TpPU pa3pabOTKe MPOCKTHOMN

JOKyMEHTAllMM C TPUMEHEHHWEM ammaparoB, OOECIEUHMBAIOMIUX SKOJIOTHYECKYIO
0€301acHOCTh BO3YIIHOTO OacceifHa 3a CYeT MOTIOMISHUs Ta3000pa3HbIX KOMIIOHEHTOB
TBEPBIMHU TTOTJIOTUTEIISIMU ?

[Ipaktnueckoe 3amganHue: Pa3paborailTe TEXHONOTMYECKYI0 CXEMY MOKpOM
OYUCTKH Ta30B OT MBUIA I 00ECTICUCHUS SKOJIOTHUECKONH O€30MacHOCTH BO3IYITHOTO
Oaccelina.

Tunossbie 3aganus Bropoii KP:

1. Kakum o0pa3oM OCYIIECTBISIETCS BBIOOP TEXHOJOTHMYECKOM CXEMbl OUYMCTKHU
CTOYHBIX BOJI?

2. llepeuncnure UCXOAHBIE JaHHBIE, HEOOXOIMMBIC IS pacuera U
MIPOCKTUPOBAHUSI COOPYKEHUM JIJIs1 a3pOOHOM CcTaOMIM3aluK OTXOOB.

3. Kakume acmekTel HEOOXOAUMO YyYeCThb MpH pa3padOTKe MPOEKTHOU
JOKyMEHTAIlMK C TPUMEHEHUEM COOPYKCHHH i1 MEXaHW4YeCKOW Kiaccu(puKauu
TBEPJBIX OTXOA0B?

[IpakTHueckoe 3aJaHME: COCTABbTE CXEMY IUJIJAHUPOBOYHOW OpTraHU3aIuu
3eMEIBHOI0 yYacTKa Ha NpuUMepe IUIOMIaJKKA TMpuemMa U OO0E€3BPEKHUBAHUS TBEPABIX
HedTecomepKaInuX OTXO/IOB.

TunoBble IIKajlla U KPUTEPUU OLICHKU PEe3ylbTaToB PYyOEKHOM KOHTPOILHOMU
paboTel npuBeneHbl B o0uieil yactu @OC o0pa3zoBaTebHON TPOTrPaMMBI.

2.3. 3ammuTa KypcoBoii pa6oThl

TunoBble TEMbI U 3a1aHKS HAa BBIMOJIHEHUE KypCOBOM paboThl puBenensl B PI1/].

3amura KypcoBod pabOThl MPOBOAMTCS WHIUWBUIYAIBHO KAXKIBIM CTYIECHTOM.
TumoBble 1IKaga W KPUTEPUM OLEHKUM TpuBeAeHbl B obmei uactu DPOC
00pa3oBaTeIbHOM MPOTPaMMBI.

2.4. IlpoMe:xxyTOUHAS aTTeCTALMSA

Jlomyck K MNpPOMEXYTOYHOM arrecTauuu OCYILECTBIIETCS IO pe3yibraraM
TEKYLIEr0 U MPOMEKYTOYHOIO KOHTPOJIS. YCIOBUSAMM JIOITYCKA SBJISETCS NOJOKUTEIbHAS
MHTErpajbHas OLIEHKA IO pe3yJIbTaTaM TEKYIIEro U MPOMEKYTOYHOTO KOHTPOJIS.



2.4.1. Ilpoueanypa mnpoMe:KYTOYHOM arrecTauu 0e3 JONMOJHUTEJIbHOIO
aTTeCTAlMOHHOI0 UCIIBITAHUSA

[IpomexxyTouHasi arTecTanus TPOBOAUTCS B (opMe dK3aMeHa. DK3aMEH I10
JUCLUIUIMHE BBICTABJISETCS MO pe3yJbTaTaM BBIMIOJIHEHUSI TEKYLIEro U MPOMEKYTOUHOTO
KOHTPOJIS.

Kputepun BbIBeIEHHUS WTOTOBOM OIICHKH 32 KOMITOHEHTHI KOMIICTCHLMH IPU
MPOBEACHUU MTPOMEKYTOUHOM aTTeCTallid B BUJE IK3aMEHa MPUBEICHBI B OOIIEH 4acTu
®OC obpazoBaresbHON TPOTPAMMEBI.

2.4.2. Ilpoueaypa mnpPOMeKYTOYHOW  arrecraMd ¢  I[POBeJeHHEM
aTTeCTAMOHHOI0 UCTIBITAHUS

B otnenpHBIX ciydasx (Hampumep, B ciydae MepearTecTallyl JUCHUTIINHBI)
IPOMEXKYTOUHAs arTeCTalMsl B BUJAE K3aMEHA IO AUCUUILIMHE MOXKET IMPOBOIUTHCS C
POBE/ICHNEM  aTTECTAIlMOHHOTO HWCIMBITaHWUs 10 OujeraM. buier comep ut
TeopeTudyeckue Borpochkl (TB) s mpoBepkH YCBOEHHBIX 3HAHUW, MPAKTUYECKUE
3ananus (I13) nns mpoBepKHM OCBOCHHBIX YMEHHH M KOHTPOJS YPOBHSI MPUOOPETEHHBIX
BJIQJICHUM BCEX 3asIBJICHHBIX KOMIIETECHIINH.

bunmer dopmupyercs TakuMm o0pa3oMm, YTOOBI B HETO IMOMAajd BOMPOCH U
NpPaKTUYECKUE 3aJaHUs, KOHTPOJMUPYIOIIME YPOBEHb C(HOPMUPOBAHHOCTH BCEX
3as1BJICHHBIX KOMIIETCHIIUH.

2.4.2.1. Tunosbie BONPOCHI U 3aJAHUA ISl IK3aMEHA 110 AMCHUILIHHE

TumnoBble BONPOCHI JJI KOHTPOJISI YCBOCHHBIX 3HAHUIM:

1. Ha3zoBuTe OCHOBHBIE NPHUHIMIBI U METOAbl OOECIEUYEHHS 3KOJIOTHYECKOU
0€30I1acCHOCTH.

2. Ilepeunciure OCHOBHBIE 3JIEMEHTHI CHUCTEMbl OOCCHEUYEHHS IKOJIOTMYECKOU
0€30MacHOCTH TEXHOTEHHOTO 00BEKTa.

3. [lepeuncnure OCHOBHBIC CTAIUU POSKTUPOBAHU.

4. Tlepeuncinute y4aCTHUKOB TPOEKTUPOBAHMUSL.

TumnoBble BONPOCHI M NMPAKTHYECKHE 3aJaHUS JJI KOHTPOJS OCBOECHHBIX
YMEHUI:

1. Pazpaboraiite cucremy oOecnie4eHUsI SKOJOTMYECKOW  O€30MacHOCTU
TEXHOTEHHOTO 0OBEKTA.

2. OcymecTBuTe BBIOOP TEXHOJOTHMUYECKOH CXEMBI OOE3BPEKHUBAHHS OTXOMIOB
MPEANPUITUS 1EPEBOOOPAOOTKH.

3. Pa3paboraiiTe 3aganue Ha pa3paboTKy paznena «KoHcTpykTuBHBIE U 00BEMHO-
IJIAHUPOBOYHBIE PELIEHUS» ISl IMOMEUIEHUs, B KOTOPOM pPa3MEIIAeTCs] YCTaHOBKA
abcopOnuu.

4. Tlpenyioxkute penieHus Mo yBeaudeHUo 3(GHEKTUBHOCTH OTOOpa BTOPUYHOTO
CBIPbS Ha 00BEKTE MEXaHUYECKOM COPTUPOBKH TBEPIBIX KOMMYHAJIBHBIX OTXO/IOB.

TunoBbie KOMIJIEKCHbIE 3aJaHUS 111 KOHTPOJISI IPUOOPETEHHbIX BJIAICHUIM:

1. Pa3zpaboraiite cxemy IUIAaHUPOBOYHOM OpPTraHHM3aAIlMU 3€MENIbHOTO ydacTKa s
00beKTa a’poOHOM cTaOMIM3alMK OTXOAOB C YYeTOM COONMIoAeHHUs TpeOoBaHMIA
AKOJIOTMYECKOI 0€30MaCHOCTH.

2. Tlpenyioxxute pemeHus Mo MOBBIIICHUIO YPOBHS IKOJOTHYECKON 0€30MacHOCTH



00BEKTOB HEDTEAOOBIUH.

3. CocraBbTe NEpeYeHb MCXOAHBIX JAHHBIX JJIs OICHKM BO3ACHCTBUA Ha
OKPYKaIOLLyI0 Cpely P CTPOUTEIBCTBE U IKCILIyaTalliy a3POTEHKA.

4. Pa3pa0oraiiTe KOMIUIEKCHBIE pELIEHUS 10 OOECHEUYEHUI0 3KOJIOTHYECKOU
0€30MacHOCTH y4YacTKa TOHHEJIBHOTO KOMIIOCTUPOBAHUS TBEPABIX KOMMYHAIbHBIX
OTXOJIOB.

2.4.2.2. llIkaJibl OLEHUBAHNUS Pe3yJbTATOB 00y4YeHHUsI HA IK3aMeHe

Ounenka pe3yiabraroB  OOy4yeHUSs MO JAWCHUIUIMHE B (GOpME  ypOBHSA
c(hOpMHPOBAHHOCTH KOMIIOHEHTOB 3HAaTh, YMETb, BIAJI€Th 3asBJIECHHBIX KOMIETEHUUN
IPOBOAUTCS MO 4-X 0aJUIbHOM I1IKaJle OLIEHUBAHUSI.

TumnoBsle MmKala 1 KPUTEPUU OLIEHKH PE3YNIbTAaTOB OOYUYEHMsI IIPH cAade SK3aMeHa
JUIs KOMIIOHEHTOB 3HaTb, yMETb M BIaJeTh HpuBeneHbl B o0meil yactu POC
00pa3oBaTeIbHON MTPOTPAMMBI.

3. Kpurepuu ouneHuBaHHMSl YPOBHfI C(OPMHPOBAHHOCTHM KOMIIOHCHTOB H
KOMIIeTEeHI M

3.1. OueHka ypoBHs ¢(pOpPMHPOBAHHOCTH KOMIIOHEHTOB KOMIIEeTEHIIUIA

[Ipu omenke ypoBHS c(HOPMHUPOBAHHOCTH KOMIETEHIIMA B pamMKax BBHIOOPOYHOTO
KOHTPOJISL IPU DK3aMEHE CUYMTAETCS, YTO IIOJyYEHHAs OLIEHKa 3a KOMIIOHEHT
npoBepseMON B OuiieTe KOMIIETEHLMH 0000IaeTcss Ha COOTBETCTBYIOIIMM KOMIIOHEHT
BCEX KOMIIETEHUUH, ((OPMHUPYEMBIX B pAMKaX TaHHOM y4e€OHOUN TUCUUILITMHBI.

OO6miast omneHka ypoBHS CGHOPMHUPOBAHHOCTH BCEX KOMIIETEHIIMI MPOBOIUTCS
IyTEM AarperupoBaHUsl OLICHOK, IIOJYYEHHBIX CTYICHTOM 3a KaXJblii KOMIIOHEHT
dbopMUpYEeMBIX KOMIETEHIUH, C yY4E€TOM pe3yJbTaTOB TEKYIIEr0o U IMPOMEXKYTOYHOIO
KOHTpOJISI B BHUJE HMHTErpajbHOM OLIEHKH 1o 4-X OayuibHOM mikane. Bce pesynbrarhi
KOHTPOJISL 3aHOCATCS B OLICHOYHBIM JIUCT M 3aIlOJHAIOTCS IPENOAABATENIEM 110 UTOram
IIPOMEXKYTOUYHOU aTTECTALUU.

®dopma OLIEHOYHOTO JIUCTa U TPEOOBaHMS K €ro 3all0JIHEHUIO MPUBEACHBI B 00LIeH
gact ®OC 00pa3oBareabHON NPOrpaMMBl.

[Ipu dopmupoBaHUM HMTOTOBOM OIEHKH MPOMEKYTOYHOW AaTTECTAIMH B BUJC
9K3aMEHa HCIONB3YIOTCS THUIIOBBIE KPHUTEPHH, MpuBeAeHHble B o60mel yactu POC
00pa3oBaTebHON MPOTrPaMMBI.



