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JIuer aktyaau3zanuu padodeii nporpaMmsl

Pabouast mporpamma nepecMoTpeHa, oocyxIeHa u ofgoopeHa i peanusanuu B 2024 - 2025
y4eOHOM oty Ha 3aceqanuu kKadgeapbl [IpoMbIIIIEHHON 3KOIOTHH 1 0€301TaCHOCTH

[Ipotokom ot 20 . Ne

3aB. kadeapoii A.IO.ﬁeprTI/IHCKI/Iﬁ

Pabouast mporpamma nepecMoTpeHa, 0ocyxaeHa u ofoopeHa i peanusanuu B 2025 - 2026
y4eOHOM rofy Ha 3aceqannu kKadeapsl [IpoMBIIUIEHHOH 9KOIOTHH M 0€301TaCHOCTH

[Iporokomor 20 . Ne

3aB. kadenpoii A.IO.ﬁepﬂTHHCKI/Iﬁ

PaGouast mporpamMmma nepecMoTpeHa, 00CykaeHa U o100peHa it peanusanuu B 2026 - 2027
y4eOHOM rofy Ha 3aceganuu Kadeapsl  [IpoMbIIUIEHHOHN 3KOIOTUN U 0€3011aCHOCTH

IIporokomor 20 . Ne
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Pabouas mporpamma niepecMoTpeHa, 00CyxIeHa u oo0pena s peaymsanuu B 2027 - 2028
y4eOHOM rojy Ha 3acenaHuu Kadeapsl [IpoOMBIIUIECHHON 3KOIOTHU U 0€301MacCHOCTH

[Ipotokom ot 20 . Ne

3aB. kadeapoii A.Io.ﬁepﬂTI/IHCKI/Iﬁ




1 Ilesiu ocBOeHMS AMCUMILIMHBI (MOIYJIsST)

enssiMu ocBOCHHS TUCTTUTIIUHBI « CHCTEMBI 3aIUTH aTMOC(EPB) SABIISIOTCS:

- (hopmupoBaHUe 3HAHMIA U HABBIKOB, HEOOXOIMMBIX ISl CO3aHUS 0€30MaCHBIX YCIOBUN
JIEATETLHOCTH TP MTPOCKTUPOBAHUH U UCTIOJIb30BAaHUU TEXHUKH U TEXHOJIOTMYECKUX MTPOIIECCOB;

- IOJyYeHUE 3HAHUHN U HABBIKOB, HEOOXOAMMBIX JJIsl CO3JaHMsI YCIOBHMA, HAIIPaBICHHBIX
Ha COXPAHECHHE KU3HH U 37]0POBbS YEJIOBEKA 3a CYECT UCITOJIH30BAHUS COBPEMEHHBIX TEXHUUECKHX
CPEJ/ICTB, METO/I0B KOHTPOJISL K TPOTrHO3UPOBAHUS

2 MecTo TUCHUIJIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOIi MPOrpaMmbl

HucuumuinHa CucTeMbl 3alUThl  aTMoc(epbl BXOAUT B 4YacTh Y4eOHOro IUIaHa
bopMupyeMyo ydacTHUKaMU 00pa30BaTeIbHbIX OTHOIIEHUH 00pa30BaTeIbHON IPOrPaMMBbl.

Jis  u3ydeHus  JMCUMIUIMHBL ~ HEOOXOAMMbI — 3HaHMs  (YMEHHMs,  BIAJEHUs),
c(hOpMUPOBAHHBIE B PE3yIbTATE U3YUEHUS JUCIIUILINH/ IPAKTUK:

MOHUTOPHHT cpeabl OOUTaHUS

I'uaporazoanHamuka

VcTOYHMKH 3arpsi3HEHUS Cpeibl OOUTaHUS

3HaHus (yMEHUS, BIaJIeHUs ), MOTyYEHHbIE IPU U3YUYEHUH JaHHOM JAUCUUIUIMHBI OyIyT
HEOOXOIUMBI [Tl U3YyUCHUS TUCIUILIINH/TIPAKTHK:

Okosornyeckas HHQpacTpyKkTypa

[Ipou3BoacTBEeHHAs — IPEIIUILIOMHAs TPAKTHKA

ITonroToBka Kk caue u caaya rocyJapCTBEHHOTO SK3aMeHa

[TonroToBka K MpoIe1ype 3aliThl ¥ 3alI1Ta BHITYCKHOW KBATH()HUKAIMOHHOM pabOTHI

3 KomnereHuuu odyuariierocsi, fopMupyembie B pe3yJibTaTe 0CBOECHUSI

AUCHMILIMHBI (MOIYJIf) U IVIAHUPYEMbIe pe3yJbTaThl 00yYeHus

B pesynprate ocBoeHUs IUCHUIUIMHBI (Monyns) «CHCTEMBI 3alIUTBl aTMOCHEpHD»
00yyJaronuics J0HKeH 00J1a1aTh CIIEYIOITUMU KOMIIECTCHITUSIMU

KOJI HHIUKaTOopa I/IH)II/IKaTOp JOCTHMIXKCHUA KOMIIETCHIITN N

[MK-1 CniocoOeH MpUHUMATH y9acTHE B HHXKEHEPHBIX Pa3pabOTKaxX CPEeTHEr0 YPOBHS CIIOKHOCTH
B COCTaBe KOJUICKTHBA; pa3palbaThiBaTh M UCHOIB30BaTh TpadUUecKyld TOKYMEHTAlHUIO;
OIICHUBATh PUCK W OIpPEAeTsATh MEPhl MO O0ecredeHnto 0e30MacHOCTH pa3padaTbiBacMOn
TEXHHUKH; HCIIOJIb30BaTh METOJbl PACYETOB 3JIEMEHTOB TEXHOJOIMYECKOTO O00OpYIOBaHHS IO
KPUTEPUSIM PaO0OTOCTIOCOOHOCTH M HAJICKHOCTH

IK-1.1 [IpuMeHseT HOpPMATHBHO TIpaBOBBIE akThl B cdepe TexHochepHOU
0e30macHOCTH, rpaUIecKyr0 JTOKYMEHTAIUIO0 JJs Pa3padOTKU MPOEKTOB
MEpOTIPUSTHIA B OOJIACTH OXpaHbl OKPYXAKOIIEH Cpelbl, OXpaHbl TPY.a,
0€30IMMaCHOCTH B YPE3BBIYAHHBIX CUTYAIHIX HA 00bEKTaX SKOHOMHUKHU

[K-1.2 AHaIM3UPYeT COCTOSHUE OOBEKTOB ACSITEIBHOCTH C MO3UIIMH 00eCTIeueHUs
0€30MacHOCTH M BBIMOJHEHHUS TpeOoBaHUNW HOpMAaTUBOB. [Ipumensier
COBPEMEHHBIE ~ METOABl  pacyeToB  JJEMEHTOB  TEXHOJOTMYECKOTO
000py10BaHUS TIO KPUTEPHUSIM pabOTOCIIOCOOHOCTH M HAZICKHOCTH

I1K-1.3 OneHuBaer pucku U 3()(PEKTUBHOCTH NPHUHATHIX MPOEKTHBIX PpeEIICHUl,
ompenensieT Mepbl 1Mo olecrneueHHto Oe3omacHOCTH. OCyIIeCTBISET
KOHTPOJIb TMPOCKTHBIX PEUICHUH, MPOSKTHOW JOKYMEHTAIlMd B 00JacTh
OXpaHbl ~OKpY)KalOIIeW Cpeabl, OXpaHbl TpyJAa, OE30MMacHOCTH B
YPE3BBIYANHBIX CUTYAIIHIX

[IK-3 CnocobeH ompenensiTh HOpMaTUBHBIE YPOBHH JIOIYCTHMBIX HETaTUBHBIX BO3JCHCTBUI Ha
YEJIOBEKA U OKPYKAIOILYIO Cpely; IPOBOIUTh U3MEPEHUS YPOBHEN ONIAaCHOCTEH B Cpelie




oOuTaHusi, 00pabaThIBaTh IMOJyYEHHbIE pE3YJIbTAThl, COCTABJIATH MPOTHO3BI BO3MOKHOTO
pa3BUTHUSL CUTyallMd; aHAJIM3UPOBATh MEXAHM3Mbl BO3ACHCTBUS OMACHOCTEM Ha YeJIOBEKa,
OTIpEeIeIIATh XapaKTep B3aUMOACHCTBUS OpraHu3Ma YeJloBeKa C OMACHOCTSIMU Cpeibl OOUTaHUS C
y4eTOM CHEeIU(PUKA MEXaHHU3Ma TOKCUYECKOTO JIEHCTBUS BPEIHBIX BEIIECTB, SHEPTETUUECKOTO
BO3/JICHCTBUSL W KOMOWHUPOBAHHOTO JEHCTBHS BpeAHBIX (AKTOPOB; OMpPENEsITh OIACHBIE,
YPE3BBIYANHO ONACHBIE 30HbL, 30HBI IPUEMIIEMOTO PUCKA

[1K-3.1 OcymiecTBIsIET MOHUTOPUHT (DYHKIIMOHUPOBAHUSI CUCTEM OOECIeYCHUs U
YIPaBICHUS  OXpPaHOM  OKpYXarwlIlerd  cpelpl, OXpaHOW  Tpyna,
0€30IaCHOCTBIO B UPE3BBIYaHHBIX CUTYAIIHIX

[1K-3.2 [IpoBogutT  IUIaHWpPOBaHME M JOKYMEHTAJIbHOE  CONPOBOXKIICHUE
JESTETbHOCTH 10  COOJIIOJCHUI0O MM JIOCTHKECHHIO  TpeOOBaHUI
HOPMAaTUBHBIX aKTOB B cepe 0XpaHbl OKPYKAIOIIEeH cpe/ibl, OXpaHbl TPY/Ia,
0€30IMMaCHOCTH B YPE3BbIUYANHBIX CUTYAIHSIX

[K-3.3 CrniocobeH OCyIIeCTBIATh KOHTPOJIb COACPIKAHUS B HCIIPABHOM COCTOSHUH
CHCTEM M CPEJICTB 3alMThI OKPYIKAIOIICH Cpe/ibl, pab04nuX MECT, CHCTEM U
CPEICTB 3aLUTHI PU YPE3BBIYANHBIX cCHUTyanusaX. CIiocoO0eH OCyIIeCTBIISATh
KOHTPOJIb  BBIMOJHECHUS 3aIUIAHUPOBAHHBIX MEPOIPUATHIA IO OXpaHe
OKpYJXKalIlel cpeasl, OXpaHe Tpyda, OOECIeYeHUI0 O€30IacHOCTH B
YPE3BBIYANHBIX CUTYAIMAX HAa OOBEKTE

[IK-4 CnocobeH OpUEHTHpPOBATHCS B OCHOBHBIX MpoOiemMax TexHocepHO Oe30MacHOCTH;
NPUHUMATh y4acTHE B HAy4YHO-HCCIICAOBATEIbCKUX pa3paboTKax MO MPOQHUI0 MOATOTOBKH:
CUCTCMATU3UPOBATH PIH(l)OpMaI_[I/IIO II0 TEME HCCJ’ICI[OBaHHfI, IIpUHUMATh y4dacTtue B
IKCIePUMEHTaX, 00pabaThiBaTh MOJYYCHHbIC IaHHBIC;, pelIaTh 3aJadd MPodecCHOHATbHOM
JICATEILHOCTH B COCTaBE HAay4YHO-HCCIICAOBATEIbCKOTO KOJUICKTHBA; UCIIOJIB30BATh 3aKOHBI W
METOJIbI MaTeMaTHKH, €CTECTBEHHBIX, TYMAHUTAPHBIX M SKOHOMHYECKUX HAyK TPH PEIICHUU
HpO(i)eCCI/IOHaJIBHI)IX 3aaa4; MNPUMCHATL Ha TIIPAKTUKC HABBIKKW IMPOBCACHUA W OIMUCAHUSA
HCCIIeIOBAHMIA, B TOM YKCIIE SKCICDUMEHTAIBHBIX

[K-4.1 B cocraBe Hay4yHO-UCCIIE10BATENBCKOTO KOJUIEKTUBA IPUHUMAET yYacTHE B
pa3paboTKe M IKOJIOro-3KOHOMUYECKOM OOOCHOBAHMU IUIAHOB BHEAPEHUS
HOBOM MPUPOJOOXPAHHOM TEXHUKH U TEXHOJOTUH, SKOHOMUYECKOM
peryJIMpoOBaHUY IPUPOTOOXPAHHON AEATEIBHOCTH OPTaHU3AUU

[1K-4.2 B cocTtaBe Hay4HO-HCCIEA0BATEIBCKOTO KOJUIEKTUBA TPUHUMAET y4acTUE B
pa3paboTKke MEpONPUSATHI TO CHIDKEHHUIO TMOXKAPHBIX U JIPYTUX PHUCKOB
Ype3BRIYAMHBIX CUTYaAINH

[1K-4.3 B cocTtaBe Hay4HO-HCCIEA0BATEIBCKOTO KOJUIEKTUBA TPUHUMAET y4acTHE B
OLICHKE pPe3yJbTaTUBHOCTU U J(PPEKTUBHOCTH CHUCTEMBI YIPABICHHUS
OXpa”Hou TpyJa




4. CTpyKTypa, 00bEM M cofepkaHMe JUCHUTIMHBI (MOIYJIsT)
OO0mas TpyI0EeMKOCTh JUCIUIUIMHBI COCTAaBIsIET 3 3a4eTHBIX enuuuil 108 akazn. gacoB, B ToM

HUCJIIC:

— KOHTaKTHas pabota — 63,8 akaj. 4acos:
— aynutopHas — 60 akaj. 4acos;
— BHeayIuTopHas — 3,8 akaJl. 4acos;

— caMoCToOsTeNbHAs paboTa — 8,5 aka. 4acos;

— B (opMe mpakTHUeCKO moarotoBku — 0 akas. gac;
— [MOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

<DopMa aTTeCTaluu - 3K3aMEH

AynuTopHas 3 s
o | KoHTaKTHAA paboTta E 5 dopma TeKy1ero
Pasnein/ tema S (B axaz. uacax) = E‘ Buzx KOHTpOIA Kon
g & ©| caMOCTOSATENBHOM | ycleBaeMOCTH U
JWUCIHUITIIIMHBI 5] H o< o KOMIICTCHIIMHN
3 0 = paboTbl IIPOMEKYTOYHOH
nab. | mpakr. | €8
Tlex. : 128 aTTecTanuu
3aH. 3aH. | QO &
1. Paznen 1
1.1 3akoHOJATENBCTBO B CaMOCTOSTRILHO
obnactu OXpaHbI - .
n3yueHue yuyeOHoH | YcTHbII onpoc
aTMoc(epHoro  Bo3nmyxa.| 8 2 2/11 Y yHet p [K-1.1
M 1 Hay4IHOH (cobecenoBanmue)
EXKIYHAPOIHOE JIATEepaTyphl
COTPYIHUYECTBO
HWroro no pazgeny 2 2/11
2. Paznen 2
2.1 Anpo u
THIPOJIMCIIEPCHBIE
CHUCTEMBI, Hx CamMocTosiTenbHOe
knaccudukanus. Apo3onu: 8 5 5 u3ydeHue yueOHoi | YCTHBIN ompoc TK-1.2
IBIMBI, TBUIM W TyMaHbI. U Hay4YHOH (cobecenoBanue) '
T'ene3uc aspozoneid W ux JIATEPATyphI
BJIMSIHUE Ha OKPYIKAIOILYIO
cpeny
HWroro no pazaeny 2 2
3. Pasgen 3
3.1 ®usuyeckue u Ppuszuko-
XUMHUUYECKHE CBOIicTBa
a’p0o30JIeH: MJIOTHOCTb, CamMocTosiTenbHOe
pa3Mepsl, ¢dopma, 8 2 2 n3yueHue yueOHo# | YcTHbI onpoc MK-1.3
JTUCTICPCHBIN COCTaB, U Hay4YHOH (cobecenoBanue) '
CMa4nMBaeMOCTh,  afre3ws, JIATEPATyphI
JNEKTPHUYECKUE u
MarHUTHBIC
Wroro no pazneny 2 2
4. Paznien 4
4.1 OCHOBHBIE TOJOXKEHHS
ra30IMHAMHKH
JMCHEPCHBIX HCTEM. MOCTOSITEIIEH
crepe cHcTe CamocTosTenbHOe Tecuposate
Jlunus TOKa, TpyOKa TOKa n3yueHue yuyeOHOH N
> TPy | 8 4 4/11 Y yaet VYerHslii onpoc IK-3.1
YCIIOBUSL ~ HEPa3pBIBHOCTH. 1 Hay4IHOU (cobeceoBanuc)
YpaBHeHus Diinepa, JIUTEPATYy Pl
Bbepnynnu u
KpUTEpPUANbHBIE YPABHEHUS




HWroro no pazgeny

4/11

5. Pa3nen 5

51 Kiuaccudukamus u
OCHOBBI MPUMEHEHUS
9KOOMO3aIUTHON TEXHUKH.
Crpareruss ¥  TaKTHKa
3aLUTHI aTMoc(epsl;
CHCTEMBI 00€ECTIBIIIMBAHMSI,
METOAbI OLICHKHW OCHOBHBIX
TEXHUYECKUX IIOKa3aTenei
nbuteynosureneid.  OoOmas
Teopus MPOIIECCOB
00€eCTIBIITUBAHUS

411

CamocrosATespHOoe
u3ydeHue yueOHon
W HAYYHOU
JIUTEpaTypbl

TectupoBanue
VYerHbIl onpoc
(cobecenoBanue)

IK-3.2

HWroro no pazageny

4/11

6. Pasnen 6

6.1 PaccenBanue BpeIHBIX
BBIOpOCOB B armocdepe -
OCHOBBI TCOPHH, METOMBI
pacueTa

411

CamocTosATesbHOe
u3ydeHue yueOHoU
W HAYYHOU
JIUTEpaTypbl

TectupoBanue
VYcrHbIl onpoc
(cobecenoBanue)

IK-3.3

HWroro no pazgeny

4/11

7. Pasnen 7

7.1 IleeynoBurenu Juist
OYKMCTKH 3aIBUIEHHBIX
BO3/YIIHBIX BBIOPOCOB.
IIsuteocaguTenbHbIC "
WHEPLHOHHBIC
TIBLICYIOBUTEIIH,
LEHTPOOCKHBIC
MBLICYJIOBUTENH, (UIBTPHI,
NEKTPODUIBTPEI,
TyMaHOYJIOBUTEIN, MOKPBIE
OCaZMTENIN  a’3pPO30JILHBIX
YaCTHIIL, METO/IbI
[TOBBIIIEHUS

3¢ (eKTUBHOCTH, HOBBIE
METOABI W MEXaHW3MBI
00ecIbITUBAaHUST BBIOPOCOB
B aTMOcepy

4/211

CaMocCTOoATENbHOE
u3yueHHe yueOHOM
U Hay4YHOH
JIUTEPaTyphI

TectupoBanue
YcTHBIl ompoc
(cobecenoBanue)

[K-4.1

HWroro no pazneny

4/21

8. Pasnen 8

8.1 OcHoBbl  BbIOOpaA
ITPOEKTHBIX pemeHui
CHCTEM TMbLICYJIaBIHBaHHS.
Tumnoseie CXEMBI;
MIPaKTHYECKUE OCHOBBI
OYHCTKH BO3IyXa OT Tr'a30B
u napooOpa3HbIX
MpUMecei, COpOLUOHHBIE
METOJBI OYHCTKH:
abcopbuus, xemocopOuus,
azcopouus, ¢usuxo-
XUMHYECKas CYIIHOCTb
IPOLIECCOB,
KOHCTPYKTHBHBIE
0COOCHHOCTU  aIllapaToB,
OCHOBBI BBIOOpa 1 pacyera

4/31

4,5

CaMocCTOoATENBHOE
u3yueHHe yueOHOMH
U Hay4yHOH
JUTEPaTypPHI

TectupoBanue
VYerHbli onpoc
(cobecenoBanue)

IK-4.2

Wroro no pazneny

4/31

4,5

9. Pasnmen 9




9.1 XuMHUYECKHE METOIBI
OYHCTKH OTXOISLINX Ta30B.
Hoxuranue,
KaTaJuTHYecKas
HeUTpanu3anus;
KOHCTPYKIMSI amlaparos, -
CYILIHOCTb IPOLIECCOB,
OCHOBBI pacuera, oOiacTu
U TpUMEpBl TPUMEHEHHUS.
Je3zonoparust ra3oBBIX
BBIOPOCOB; CHCTEMBI
OYUCTKH OT  OCHOBHBIX
mapo- W Ta3000pa3HBIX
BBIOPOCOB

4/31

CamocrosTespHOe
u3ydeHue y4eOHon
W HAYyYHOU
JIUTEpaTyphl

TectupoBanue
YcTHBI ompoc
(cobecemoBanme)

ITK-4.3, IIK-
1.1, [IK-1.2,
IK-1.3, IIK-
3.1, TIK-3.2,
IK-3.3, I1K-
4.1, TIK-4.2

HWroro no pazgeny

4/31

Wroro 3a cemectp

30

30/121

8,5

OK3aMCH

Hroro no JUCHUILINHE

30

30/121

8,5

OK3aMCH




5 O6pa3oBaTeibHbIE TEXHOJIOTHH

B mponecce npenoaaBaHuA JAUCHUITIINHBI «CucreMbl 3alIUThI 3IMOC(1)GpI:I»
OPUMEHSIOTCS  TPaAMLMOHHAS,  MOJYJbHO-KOMIIETEHTHOCTHas W HMH(OpPMAIOHHO-
KOMMYHHKAIIMOHHAA 06p330BaTCJ'H)HBI€ TEXHOJIOI'H.

Cuctema opraHuzanuu ydeOHOro mpolecca J0/DKHAa ObITh OpUEHTHpPOBaHA Ha
VMHJIUBUAYAJIbHBIA MOAXOJ K YYallUMCS W JOJDKHA COAEpKaTh 3aJlaHHsl PAa3HOr0 YpPOBHSA
CJIO’KHOCTH, Pa3HOOOPA3HOTO COJCPKAHUS U, COOTBETCTBEHHO, OLICHUBATHCS IIO-PA3HOMY.

[IpakTuueckue 3aHATHS TPOBOJAATCS C UCIOJIB30BAaHUEM METO/Ia — «00yUYEeHHE HAa OCHOBE
OIbITa» JUISl CO3/IaHUS AHAJIOTMM MEXKIY W3YyYaeMbIMU SBJICHUSMU U 3HAKOMBIMHU CTYyJEHTaM
JKU3HCHHBIMU CUTyallUsIMU U OoJiee FHy6OKOFO YCBauBaHUA U3Yy4aCMbIX BOIIPOCOB. CT}UIGHT&M
BBIIAIOTCS 3a/laHusl 3aKpPEIUIAIONINE 3HAHMS, MOJACIUPYIOIIUE TEXHOJOTMYECKUE IPOLIECCHI.
Bricokast cTeneHb caMOCTOSATEIIFHOCTH MX BBINOJTHEHUS CTyJCHTaMU CHOCO6CTBy€T Pa3BUTHIO
JOTMYECKOTO MBIIUIEHUsI U Oosee IiyOOKOMY OCBOEHHUIO TEOPETHUECKUX IOJIOKEHUH U HX
IPaKTUYECKOro Hucnosb3oBaHus. I[Ipm cobecenoBaHUM M JKCIPECC-ONPOCE MPOBOAMUTCS
JTUCKyccHs U (POpMYITUPYETCs BBIBOJL 00 ONTUMAIBHOM PEKUME O0YUCHHUS.

Ha MPAKTUYCCKUX 3aHATUAX TMPUMCHAIOTCA TaKXKE CICAYIOMHUE BHUABI O6y‘~IeHI/I$[Z
KOHTEKCTHOE  OO0yd4eHHe, MEeXIUCUMIUIMHApHOe oOyuyeHue, JBpHcTHYecKas Oecena,
IIO3BOJIAOIINE HAXOAUTh OTBET Ha HpO6J’I€My, HCIIOJIB3Ys 3HaHWsA, IMOJIYUYCHHBIC M Ha JPYTHUX
JUCLUIUINHAX.

CamocrosTenbHass padoTa CTYACHTOB CTHUMYJIUPYET CTYAEHTOB K CaMOCTOSITENIbHOM
npopabOTKe TEM B ITPOLIECCE BHIIOIHEHUS U MTOATOTOBKH K IPAKTHUECKUM 3aHATHSIM.

B X0e 3aHATHH nmpeamnojgaracTcsa UCIoJb30BaHNEC KOMIIIICKCA MHHOBAIITUOHHBIX METO/J10B
MHTEPAKTUBHOTO 00yUeHHs, BKIIOYAIOIIHUX B ce0sl:

- Cco3JaHMe MpOOJIEMHBIX CHUTyalludi C TIOKa3aTeNbHBIM pEHIeHHEM MpOoOJIeMbl
IIPENIOAABATENIEM;

- CAMOCTOSITEJIbHYIO TIOMCKOBYIO JESTEIbHOCTh B PELIEHUH YYEOHBIX MpoOieM,
HaIpaBJIIEMYIO [IPENOJaBATENIEM;

- CAMOCTOSITENILHOE peIlIeHHEe POOJIEM CTyI€HTAMH 1101 KOHTPOJIEM IIPENO1aBaTEIs.

- mpobaemMHoe 00yueHHe — CTUMYJIUPOBAHHUE CTYIEHTOB K CaMOCTOSITEIbHOM «J100BIuE»
3HaHUH, HEOOXOIUMBIX JIJIsI pEeIIEHUs KOHKPETHOM MPOOIEeMBI.

- KOHTEKCTHOE OOy4YeHHE — MOTHBAIUS CTYAEHTOB K YCBOCHHUIO 3HAaHUHM IyTeM
BEISIBIICHHS CBSI3EH MCXKY KOHKPETHBIM 3HAHUEM U €T0 IPUMCHCHHUEM.

- 00ydeHue Ha OCHOBE ONbITa — aKTUBHU3AIMS [TO3HABATEIBHOMN 1€ TETFHOCTH CTY/IEHTOB
3a CUET acCOIMalMK X COOCTBEHHOT'O OMBITA C IPEIMETOM H3yUEHUSI.

-  UHAUMBUAyalbHOe OOyueHHEe — BBICTPaMBaHUE CTYJCHTaMH COOCTBEHHBIX
00pa30BaTeNbHbIX TPAEKTOPHI Ha OCHOBE (DOPMHUPOBAHUS UHINBUIYabHBIX YU€OHBIX IJIAHOB U
IIPOrpaMM C YYETOM MHTEPECOB U IIPEIIIOYTEHUN CTYIEHTOB.

- MEXIUCIUIUIMHAPHOE O0ydYeHHE — HMCIOJb30BaHUE 3HAHWUW M3 pa3HBIX O0JacTel, ux
IpyNIMPOBKA U KOHIIEHTPALUS B KOHTEKCTE KOHKPETHOM pelaeMoil 3a1aun

6 YueOHOo-MeTOo1uYecKOe 00ecTieueHne CaMOCTOATEIbHOI patoThI 00yYaouuxcsi
[IpencraieHo B mpunoxxeHuu 1.

7 OueHOYHBbIE CPeACTBA AJIs POBeAeHHUS POMEKYTOYHOI aTTecTalun
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTONMYecKOe H HH(POPMALIMOHHOE 00ecneyeHue TUCIUIITHHBI (MOTYJI51)

a) OcHoBHasI TMTEpPaTypa:

1. Jlykanwn, A. B. HWmHxeHepHas »HKOJOTHS: TPOILECCHl M ammapaTbl OYUCTKH
ra30BO3/YIIHBIX BBIOPOCOB : yueO. mocobue / A.B. Jlykanun. — Mocksa : UTHOPA-M,



2019. — 523 c. — (Beicuiee oOpa3zoBanue: bakanaBpuar). — Www.dx.doi.org/10.12737/24376. -
ISBN 978-5-16-012307-3. - Tekct : ANEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1008975 (mara ooOpamenus: 28.10.2020). — Pexum
JOCTYyTA: TT0 TIOAIUCKE.

2. KimomenkoBa, M. W. 3ammura OKpyXaromed cpeibl OT MPOMBIIIICHHBIX Ta30BBIX
BBIOpOCOB : yueOHoe nocodue / M.U. Kimromenkosa, A.B. Jlykanun. — Mocksa : UHOPA-M,
2020. — 142 c. — (Beicmee obpa3oBanue: bakanaBpuar). - ISBN 978-5-16-103511-5. - Tekcr :
anektponHbid. - URL: https://znanium.com/catalog/product/1117212 (mata oOparieHus:
28.10.2020). — Pexxum 10CTyMA: IO MOIITHCKE.

0) lonostHUTEIBLHAS JINTEpPATypa:

1. MuxaitnoB, B. A. DKOJIOrMYHBIE CHUCTEMBI 3aIIUThl BO3IYIITHOW Cpeibl OOBEKTOB
ABTOTPAHCIOPTHOIO KOMIUIEKca : yueO. mocobue / B.A. Muxaiinos, E.B. Cornukosa, H.1O.
Kanmuuaa. — Mockga : UTHOPA-M, 2018. — 178 ¢. — (Bricmiee o6pa3oBanue: bakanmaBpuar). —
www.dx.doi.org/10.12737/textbook 59d71e77696d84.02815400. - ISBN 978-5-16-012929-7. -
Tekcr : anekrponnsiii. - URL: https://znanium.com/catalog/product/894778 (mata obpaiueHus:
28.10.2020). — Pexxum 1ocTyma: MO MOIITHCKE.

2. Beromkun, A. I'. AnmaparypHoe odOpMIICHHE MPOIECCOB 3alIUThl aTMOC(HEpPhl OT
ra30BbIX BEIOPOCOB : yueOHOe nocobue / A. I'. Beromkun. — 2-¢ u3f., ucnp. u Aoim. - Mockaa ;
Bonorna : Uadpa-Umxenepus, 2020. - 248 c. : wir., tabn. - ISBN 978-5-9729-0510-2. - Tekcr :
anekTponHbii. - URL: https://znanium.com/catalog/product/1167694 (nara oOparieHus:
28.10.2020). — Pexxum 10CTyMIA: 110 MOIITHCKE.

3. Beromkun, A.I'. MmxeHepHas 3ammra atMochepsl OT BpEIHBIX BBIOPOCOB @ yuel.
nocobue / A.I'. Betomkun. - 2-e u3., gom. u nepepad. - Mocksa : Madpa-Umxenepus, 2019. -
316 c. - ISBN 978-5-9729-0248-4. - Tekcr : onekrponnsi. -  URL:
https://znanium.com/catalog/product/1053368 (mara o6pamenus: 28.10.2020). — Pexum
JIOCTYTIA: IO TIOATIHNCKE.

4. Beromkun, A.I'. IH)keHepHast 3allIiTa OKpYXKaromeld cpe/ibl OT BPEIHBIX BHIOPOCOB :
yue0. nocobue / A.I'. BeromkuH. - 2-e u3 ., ucnp. u jaoim. - Mocksa : Uadpa-Umkenepus, 2019. -
416 c¢. - ISBN 978-5-9729-0249-1. - Tekcr : omektponnbii. -  URL:
https://znanium.com/catalog/product/1053370 (mara oOpamenus: 28.10.2020). — Pexum
JOCTyTA: MO TIOJIITUCKE.

5. Beromkun, A. I'. OcHOBBI WH)XEHEpHO# SKoyioruu : ydeOHoe mocobme / A. T.
Beromkun. — Cankt-IletepOypr : Jlans, 2018. — 332 c. — ISBN 978-5-8114-2822-9. — Tekct

anekTpoHHblt  // Jlawp :  anekTpoHHO-OMONMoTeyHas — cuctema. —  URL:
https://e.lanbook.com/book/107280 (mata ob6pamnenus: 28.10.2020). — Pexxum goctyma: s
aBTOPU3. I10JIb30BATEIICH.

6. Kpusomenn, JI. A. OCHOBBI PKOJOTHYECKONH 0€30MMaCHOCTH MPOMU3BOJICTB . y4eOHOE
nocobue / JI. A. Kpusomewnn, B. I1. [Imurpenko, H. B. ®enorosa. — Cankr-IletepOypr : JlaHb,
2015. — 336 ¢. — ISBN 978-5-8114-1816-9. — TekcT : anekTpoHHbIH // JIaHb © 31€KTpOHHO-
oubnmuoreunas cucrema. — URL: https://e.lanbook.com/book/60654 (mata oOparieHus:
28.10.2020). — PexuM qocTyma: 1jist aBTOPH3. MOJIb30BATEIICH.

7. IlpoctoB, C. M. CnocoObl U yCTpOHCTBa IJIsi OYMCTKH BO3JyXa OT 3arps3HEHHM
(aHanuTHyeckuit 0030p) : yueoHoe mocobue / C. M. Ilpocros, 10. U. Anekceenko, A. [I.
Hogrukoga ; mon penakmueit C. M. IIpocroBa. — Kemeposo : Ky3['TY umenn T.®D. ['opbauesa,
2018. — 131 c. — ISBN 978-5-906969-91-0. — Tekcrt : snextponHbiii // JIaHb : 371€KTPOHHO-
oubnmuoreunas cucrema. — URL: https://e.lanbook.com/book/115153 (nata oOparieHus:
28.10.2020). — Pesxum goctyma: ais



http://www.dx.doi.org/10.12737/24376
https://znanium.com/catalog/product/1008975
https://znanium.com/catalog/product/1117212
http://www.dx.doi.org/10.12737/textbook_59d71e77696d84.02815400
https://znanium.com/catalog/product/894778
https://znanium.com/catalog/product/1167694
https://znanium.com/catalog/product/1053368
https://znanium.com/catalog/product/1053370
https://e.lanbook.com/book/107280
https://e.lanbook.com/book/60654
https://e.lanbook.com/book/115153

aBTOPU3. NT0JIb30BATEIICH.

8. Beromkun, A. I'. TexHomoruu 3amUThl OKpY)KalOIIEH Cpeasl OT OTXOJOB
HPOU3BOJICTBA M IOTpeOeHus | yueOHoe nocodue / A. I'. BeTomkus. — 2-¢ u3., ucrp. u A01. —
Canxkr-IlerepOypr : Jlans, 2016. — 304 c. — ISBN 978-5-8114-2035-3. — TeKcCT : 37€KTPOHHBIH
Il Jlaub : anextporHo-6uOmMoTeuHas cucrema. — URL: https://e.lanbook.com/book/72577 (nara
obpamenus: 28.10.2020). — Pexxum goctymna: 1uist aBTOPU3. ITOJIB30BATEICH.

9. PacueT u mpoeKTHpPOBaHHE MAacCOOOMEHHBIX ammaparoB : ydeOHoe mocobue / A. H.
Octpuxos, B. H. Bacunenko, O. B. A6pamos, A. B. Jloruno. — Caunkt-IletepOypr : Jlans, 2015.
— 352 ¢. — ISBN 978-5-8114-1672-1. — Texkct : anekTpoHHbid // JlaHb : 31EKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/56170 (mata oOpamieHus:
28.10.2020). — Pexum qocTyna: st aBTOPH3. MOJIb30BATEIICH.

B) MeToau4ecKke yKa3aHU:

1. I'yceB, A.M. Pacuer pacceuBaHMs M perIaMeHTalMs BHIOPOCOB 3arps3HSIOMIMX
BeulecTB B arMmocdepy [TekcT]: MeTol. yKa3aHHs MO BBIIOJHEHUIO MPAKTUYECKUX PAadOT MO
mucuuiuinHaM - «Cuctema  3aluThl cpeibl OOMTaHus (0XpaHa aTMOC(HEPHOro BO3IyXa)»,
«Okonorusiy, «O0ImKe MPoOIEMbl IKOJIOTUU» JUIS CTYACHTOB BceX creuuanbHoctedt /| A.M.
I'yces, H.U. OBcsinaukoBa, E.A. Aponuna; MI'TVY, [kad. [I1OubX]. — Marautoropck, 2012. —
46 c.

r) [Iporpammuoe obecneuenue u UnTepHeT-pecypcebi:

IIporpammHoe o6ecneyenmne

HaumenoBanue .

o Ne noroBopa Cpok neiicTBUS JTUIICH3UU
MS Office 2007 |, 135 1 17.09.2007 GeccpouHo
Professional
7Zip CcBOOOIHO 0OECCPOUHO
FAR Manager |cBo6oHO 0eCCpPOUIHO

IIpodeccuonanbuble 6a3bl JaHHBIX M HH(OPMaMOHHBIE CIPABOYHbIE CHCTEMbI

Hassanue xypca CchplIKa
MexnyHapoaHas 0a3a MOTHOTEKCTOBBIX
KypHaJIoB Springer Journals

http://link.springer.com/

YHUuBepcHUTETCKAS nH(OpMAITMOHHAS . .
https://uisrussia.msu.ru
cucrtema POCCHU P
(0] BbHBIN BaTEJILHBINA IIOPT
cacpan opasosaren OPTaMl - /jecsocman. hse.ru/
— OKOHOMHKA. Co1mosorusl.

DJIEKTPOHHBIE  pecypchl  OMOIMOTEKH
MI'TY um. .. HocoBa

Poccniickas I'ocynapcrBeHHas
oubmmoreka. Karamoru

denepanbHOE rOCyJapCTBEHHOE
oromketHoe yupexaenne «Denepansueii|URL: http://wwwl.fips.ru/
UHCTUTYT IPOMBIILICHHOM
Wudopmanmonnas cucrema - Eamnoe
OKHO _JIOCTYIla K _MH(OPMAaIMOHHBIM
IMouckoBas cuctema Axamemust Google
(Google Scholar)

https://magtu.informsystema.ru/Marc.html?locale=ru

https://www.rsl.ru/ru/4readers/catalogues/

URL: http://window.edu.ru/

URL.: https://scholar.google.ru/



https://e.lanbook.com/book/72577
https://e.lanbook.com/book/56170
http://link.springer.com/
https://uisrussia.msu.ru/
http://ecsocman.hse.ru/
https://magtu.informsystema.ru/Marc.html?locale=ru
https://www.rsl.ru/ru/4readers/catalogues/
http://www1.fips.ru/
http://window.edu.ru/
https://scholar.google.ru/

HannonansHas nH(pOpMaIMOHHO-aHATUTUYECKAS
cucreMa — POCCHUICKUI MHIEKC HAYYHOIO IUTUPOBAHUS
(PUHIT)
DrexkTpoHHas 06a3a mepuoUUecKuX u3maanuii East View
Information Services, OO0 «MUBUC»

9 MaTepHaJIbHO-TeXHHYECKOE o0ecnevYeHne TN CIUIIINHBI (MOTYJIs)

URL:
https://elibrary.ru/project risc.asp

https://dlib.eastview.com/

MarepruanbHO-TEXHHUECKOE 00eCIIeYeHNE JUCIUIUINHBI BKITIOUACT:

Tun u HazBanue ayutopun OcHallleHNE ay AUTOPUU

VY4yeOHble ayAUTOPUH Ul IPOBEACHUS 3aHATHN JEKIIMOHHOTO THUAa MylbTUMeIniHbIC
CpEeJICTBA XpaHEHUs, [IepeIavyl U NMpeACTaBIeHUs HH(OpMaLIUU

VYuyeOHble ayAUTOPUM Ul NPOBENEHUS MPAKTHUECKUX 3aHATHH, TPYIIOBBIX U
UHAMBUIYAIbHBIX KOHCYJIbTAlMM, TEKYILIEro KOHTPOJIA U MPOMEXKYTOYHOM aTTecTaluyu
MynbTUMEIUIHBIE CPEICTBA XPAaHEHUS, [IEPeJauu U MpeICTaBIeHUs UHPOPMALIUH.

Jlocka, MyJIbTUMEUIHBIN IPOEKTOP, IKPaH.

[lomemenuss It camMOCTOATENbHOW — paboThl  oOyuaroumuxcs  [lepcoHanbHbIE
kommbpioTepsl ¢ maketom MS Office, Beixogom B MHTEpPHET W ¢ JOCTYIIOM B DJIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA

[lomemienne [uisi XpaHeHUS U MNPOPUIAKTHUECKOIO OO0CIy)KUBaHUS y4yeOHOro
obopynoBanust Ilkadsr ans xpaHeHHs Yy4eOHO-METOAMYECKOW JOKYMEHTALUH, Y4eOHOro
obopyioBaHus

WHCTpyMEHTHI [UIs pEMOHTA J1ab0paToOpHOTo 000PYA0BaHUS


https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/

IIpuniaoxenne 1
Y4yeOHO-MeTOANYECKOE 00ecTieueHHe CAMOCTONATeILHOIH padoThl 00yyarommuxcst

[To mucummumbe «CHCTEMBI 3alIUTBI aTMOC(EPB» NPEAYCMOTPEHA AayAuTOpHAs H
BHEAYJUTOPHAS CAMOCTOSITENbHAsE paboTa 00yYaromuXcs.

AynuTopHas CcaMOCTOsTENIbHAass paboTa CTYACHTOB IPEAINOJaracT YCTHBIH —OIpoC
(cobecenoBanue) Ha MPAKTUYECKUX 3aHATHSIX.

[TpumepHbIe BOIPOCH! [T ay AUTOPHOTO YCTHOTO OMpOCca:

1. Knaccudukanus npuieyioBuTenei

2. CaolicTBa IbLTU

3. Onpenenenue >3pPeKTUBHOCTH MbLICYTaBINBAHUA

4. CaoiicTBa raza

5. ['paBUTAIIMOHHBIC U WHEPIIMOHHBIC aNNapaThl CyXOH OYMCTKU
6. [{ukI0oHBI

7. Buxpesble nbUICyIOBUTENN

8. OWIbTPYIOIIKE annapaThl

9. DnekTpuueckasi OUMCTKa ra3oB

10. Huzkonanopusie ckpy60epbl

11. CpenneHanopHsle CKpy00epbl

12. BricokoHanopHble anmnapaTsl

13. OuncTka OT ra3000pa3HbIX U MApOOOPa3HBIX BEIIECTB

14. AOCOpOIMOHHBIE METOJIBI OYMCTKH Ta30B OT JUOKCHIA CEPhI
15. A1cOpOIIMOHHBIE METOJIBI OUYHMCTKH Ta30B

16. MeTo/1bl KATATUTUYECKONM OYMCTKH T'a30B

17. OuncTka ra3zoB OT OKCHIOB CEpPbI

18. OuncTKa ra3oB OT OKCHUIOB a30Ta

19. CucTtembl ra3004UCTKU

20. CucTeMbl OYHCTKH Ta30B B arJIOMEPAIlMOHHOM MPOU3BOJICTBE
21. CucTemMbl OUHCTKHU Ta30B B JOMEHHOM MPOU3BOJICTBE

22. CucTemMbl OUHCTKHU Ta30B B CTAJCIUIABUILHOM IMPOU3BOJICTBE
23. OuncTka ra3oB B MApTEHOBCKOM IPOU3BO/ICTBE

24. OuncTka ra30B B KOHBEPTEPHOM IPOU3BOICTBE

25. OuncTka ra3oB B AJIEKTPOCTAJIEIUIABUIILHOM MPOU3BOJICTBE
26. OuncTka ra3oB B AJIEKTPOCTAJIEIUIABUIILHOM NPOU3BOJICTBE
27. O6opynoBaHHE CUCTEM Ta300YUCTKH

28. Kanneynosurenu

29. YcTpoiicTBa HAKOTUICHUS M Pa3TPY3KH MBLUTH

30. ["a30BBIC TPAKTHI

31. TsromyTheBBIE YCTPOHCTBA



IIpunoxenne 2

OIIeHO‘leIe cpeacrea Jisdd MPpOBEACHUSA HpOMe)l(yTO‘lHOﬁ aTTeCTallumn

ILiianupyemMbie pe3yJbTaThl 00YUeHHs] H OLIEHOYHbIE CPeICTBA /ISl IPOBEIeHUsI IPOMEKYTOUYHOM aTTecCTALUM

CrpyKTypHBII
JIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yabTaTbl 00ydeHuUs

OneHouHble CpescTBa

IIK-1: Cnoco0eH NnpuHUMATH y4acTHe B MHKEHEPHBIX Pa3pad0TKaxX CpeiHero ypoBHs CJI05KHOCTH B COCTaBe KOJIJICKTHBA;
pa3padaTeIBaTh U HCIOJIB30BATH IPa(uuecKyl0 JOKYMEHTAlMI0; OLlEHMBATh PUCK H ONpee/siTh Mepbl 10 o0ecrnedeHHI0 0e30I1aCHOCTH
paspadaTbiBaeMOi TEXHMKH; HCI0JIb30BATh METOAbI PACYETOB 3JICMEHTOB TEXHOJIOTHYEeCKOr0 000pPYA0BAHUSA 110 KPUTEPUAM
padoToCIOCOOHOCTH M HAIEKHOCTH

IK-1.1 [TpumMeHsieT HOpMaTHBHO TPABOBEIE aKThI B | [lepeuerb 60npocos 0isi NOO2OMOBKU K IK3AMEH)Y
cdepe TexHochepHol OE30MaCHOCTH, 1. LleHTpOoOEKHBIE MBLICYIOBUTEIH.
rpauIECcKyI0 JOKyMEHTAIUIO JIJIS 2. TkaneBbie GUIBTPHI
pa3paboTKU MPOEKTOB MEPONPUATHIA B 3. DneKkTpohUIbTPHI.
00J1aCTH OXpaHbl OKPYKAIOIIEH CPEIbI, 4. TyMaHOYJIOBUTENH.
OXpaHsbl Tpya, 0€30acHOCTH B 5. Mokpble OcaiuTeNu a3pO30JIbHBIX YACTHII.
Ype3BBIYAaHBIX CUTYAIMIX Ha 00BEKTaxX 6. Meto el oBbIIeHUS () (HEKTUBHOCTH THUICYIABIHBAHUSI.
SKOHOMHUKHU 7. IlpakTHdyeckre OCHOBBI OYHMCTKHM BO3AyXa OT Ta30B M MapooOpa3HbIX
IIPUMECEH.
8. AbcopOumst: PU3NKO-XMMHUYECKasi CYLITHOCTh Mpoliecca, KOHCTPYKTUBHBIE
0COOEHHOCTH amnmnapaToB, OCHOBBI BbIOOpA U pacyera.
IK-1.2 AHanu3upyeT COCTOSTHHE 00BEKTOB Ilepeuenv 60npocos 01 KOHMPONLHOU Ppabombl
JESATETLHOCTH C TMO3UIINHN 00eCTIeYeHUs 1. CpennenanopHbie CKpyOOEepHI
0€30MaCHOCTH U BBITIOJIHEHUS TPEOOBAHUI 2. BbICOKOHAIIOpHBIE anmapaTel
HOpMaTUBOB. [IpuMeHsieT coBpeMeHHbIE 3. OumcTka OT ra3000pa3HBIX U TAPOOOPA3HBIX BEIIECTB
METO/Ibl PACUYETOB JIEMEHTOB 4. AOGCOpOIIMOHHBIE METO/IbI OUYMCTKH ra30B OT JUOKCHA CEPbI
TEXHOJIOTHYECKOTO 000pyA0BaHUS TI0 5. AncopOIroHHBIE METOABl OYUCTKH Ta30B
KpUTEpHsIM pabOTOCTIOCOOHOCTH U 6. MeToabl KaTaIUTUYECKON OUUCTKU Ta30B
HaJeKHOCTH 7. O4ucTKa ra30B OT OKCHUJOB CEPHI
8. OuncTka ra3oB OT OKCHOB a30Ta
9. Cucrembl ra3004UCTKH
10. CucTeMbl OUHCTKH ra3oB B arJIOMEpPaIllMOHHOM IPOU3BOICTBE
I1K-1.3 OneHuBaeT puCKU U 3PPEKTUBHOCTD Pacuem munosvix 3a0a4




IPUHATHIX IPOEKTHBIX PEIICHUN,
OIpezessieT MEPHI 10 00ECIIEYEHUIO
6e3onacHocT. OcyIIecTBIAET KOHTPOJIb
IIPOEKTHBIX PELICHUH, IPOEKTHON
JOKyMEHTAlUH B 00JaCTH OXpaHbl
OKpYKaroIlEeH Cpelibl, OXpaHbl TPyAa,
0€30I1aCHOCTH B YPE3BbIUANHBIX CUTYALMIX

IIpy TpOEKTUPOBAHUH Ta30XOJOB IPOBEACHO MOJICITUPOBAHUE C IIEIBIO
OTpeseNieHUs] PEKMMOB TEYCHHUS ra3za. B OJKCIepuMeHTe B KadecTBe
MOJCIIUPYIOIIEH CpeJlbl HCTIOIB30BAJIaCh BOJIA TIPH CIICTYIONTUX YCIOBHUAX:

e TuameTp TpyoonpoBoaa Ux = 50 mwm;

e TemMIieparypa Bojsl tx = 25 °C;

® IJIOTHOCTB BOABI Px = 1000 kr/Mm°;

® TMHAMHUYECKast BA3KOCTh BOJHI [k = 0,001 Ila-c.
Onpenenuts auameTp rasoxofa Or ¥ peXXMM TEYEHHs rasa MpH YCIOBHH
MIOJTHOTO MOA00MS THAPABIUICCKON CUCTEME.

IIK-3: Cnocolen omnpenejsiTb HOPMATHBHbIE YPOBHU [IONYCTHUMbIX HeraTHBHBIX BO3/1efiCTBMII Ha 4Yel0BeKa M OKPYKAIOIIYI0 Cpeay;
NPOBOIMTH H3MEpeHHsl YPOBHeH oOmacHocTeidl B cpede oOuTaHusi, 00padaThIBAaTh INOJIyYeHHbIE pPe3yJbTAThbl, COCTABJATH NPOTrHO3bI

BO3MOKHOI'0 pa3sBUTUA CUTYyaAllUH,

AHAJIM3MPOBATHL MEXaHU3Mbl BO3/IeiCTBHS ONACHOCTEel HAa 4YeJlOBeKa, oONpeAe]sATb XapakKTep

B3aMMOJeHCTBHSA OpraHusmMa 4YeJjI0Be€Ka € OINAaCHOCTAMH Cpeabl 0o0UTaHUA C yYueToM Cl'lelllfl(l)l/ll(l/l MeXaHHU3Ma TOKCHYECKOro AeicTBHA
BPEAHBIX B€HIECCTB, JIHEPIreTUYCCKOIo BO3/IeliCTBUSL H KOMﬁHHHpOBaHHOFO JecTBUA BpPE€AHBIX (l)aKTOPOB; onpenejaTb OIacCHbIC,
qpe3nblqaﬁno OIMaCHbIC 30HbI, 30HbI NIPUEMJIEMOT0 PUCKA

I1K-3.1 Ocy1iecTBisieT MOHUTOPUHT llepeuenv 6onpocos 013 nN0020MoBKU K IK3AMEHY
¢dbyHKIMOHMpOBaHUs cucTteM obecnieueHud u | 1. Knaccudukaius HCTOYHUKOB 3arpsi3HEHUs aTMOC]epHI.
yIpaBJIeHUs! OXpaHO# OKpy»Katomei cpeabl, | 2. Knaccugukarus 3arpsHsaomux aTMocgepy BeIecTB.
OXpaHoH Tpya, 6€30MaCHOCTHIO B 3. Knaccuduxkaius METOJ0B OYUCTKH ra30B, BEIOpachkiBaeMbIX B aTMochepy.
Ype3BbIYANHBIX CUTYAIUSIX 4. CucteMbl CyX0Oi OUYHUCTKHU I'a30B OT MBLIH.
5. CuctemMbl MOKpPOI OYMCTKH ra30B OT MbUIH.
6. MeTo/bl OLIEHKH OCHOBHBIX TEXHUYECKHX NOKA3aTENIEH MbIICYJIOBUTENEN.
7. O0Gm1as Teopus MPOIECCOB 0OSCITBUTMBAHUSI.
8. OCHOBBI TEOpPHH, METOJBI pacyeTa pPacceMBaHHs BpPEIHBIX BHIOPOCOB B
atMmocdepe.
I1K-3.2 [IpoBoauT nnanupoBaHue 1 Ilepeuenv 60npocos 01 KOHMPONLHOU Ppabombl

JIOKYMEHTaJIbHOE COMPOBOXKICHUE
JeSITeIbHOCTH 1O COOJTIOICHHUIO UITH
JOCTHKEHHUIO TPEOOBAHUI HOPMATUBHBIX
aKTOB B chepe OXpaHbl OKPYIKaIOIIeH
Cpelibl, OXpaHbl TPyAa, OE30MaCHOCTH B
Ype3BbIYANHBIX CUTYAIUSIX

Knaccudukanus npuieyioBuTenei

CaoiicTBa UK

Omnpenenenne >QPEeKTUBHOCTH MBUICYJIaBIUBAHUS

CaoiicTBa raza

['paBUTAIIMOHHBIE U HHEPLIMOHHBIE allapaThl CyXOi OYMCTKU
ITuknoHsl

BuxpeBsbie nbuieynoBUTENN

OuibTPYIOLIKE aNapaThl

NN E




9. DnexkTpuuecKast OUUCTKA Ta30B
10. HuskoHamnopHble cKpyOOepsI

I1K-3.3

CriocobeH ocyecTBIIATh KOHTPOJIb
COJIepKaHUs B HCIIPABHOM COCTOSTHUH
CHCTEM M CPEJICTB 3alUThl OKPY KaroIien
cpenpl, pabodnx MECT, CUCTEM U CPEJICTB
3aLUTHI IPU YPE3BbIYAHBIX CUTYALUSX.
Crnioco0eH ocy1ecTBIATh KOHTPOJIb
BBINOJIHEHMS 3aIIJIAHUPOBAHHBIX
MEPOIPHUATUH 110 OXpaHE OKPYIKAIOIIEH
cpelibl, OXpaHe Tpy/ia, 00eCIeYEeHUI0
0€30MaCHOCTH B UPE3BbIUANHBIX CUTYAIHIX
Ha 00BEKTe

Pacuem munosvix 3a0au
3amaercss OMpeNelCHHBIA JUCIEPCHBIH COCTaB MBUIM  KaKOTO-THOO
IPOM3BOJICTBA, XAPAKTEPUIYIOILUICS CIeTyOIUMU ITapaMeTpaMu:
e MeauaHHBINA auamerp dm, MKM;
e  KOHIEHTpAlHs MbUIM HA BXOJIE B 0YMCTHOM anmapat Cexo, I/M>;
® JMCIIEPCUs PaCIIPEEICHUS G.
Kpome TOro, nmaercs npuIeysaBIMBAIOIMK anmnapar, MpeajiaraeMblil Ui
OUYMCTKM Ta3a OT IBUIM 3aJaHHOTO JUCIEPCHOIO COCTaBa, AJI KOTOPOTO
3aBUCUMOCTh 3(QEKTUBHOCTH OT pa3Mepa YacTUL[  OINpeAessieTcs
JorapupMHUUECKd — HOpMalnbHOW (yHKIMEH. 3amarorcs cleayrome
napameTpbl OYMCTHOTO anmnapata dso U Gu.
B 3anaue Heo6xoaumo:
1. Tloctpouth rpaduk norapuGMHUUECKU-HOPMAIBHOIO pAaCIpeaeIeHUs
JHUCIIEPCHOTO COCTaBa MbUIM, UCXOAS UX 3aJaHHBIX YCIOBUH.
2. Paccunrath QpakinoHHYO 3()(HEKTUBHOCTS.
3. OrmpenenuTts JUCTIEPCHBIM COCTaB MBUIM IOCJIE OYUCTKH B 3alaHHOM
anmapare.
4. PaccunTtarh HHTErpasibHYI0 3()(HEKTUBHOCTB.
5. Cnenate BBIBOJ MO pe3yjbTaTaM pacueTa O IeJIeCO00pa3HOCTH
IIPUMEHEHHs JIaHHOI'O anmnapara IpU OYUCTKE OT MbUIM C 33aJaHHBIM
JHUCIIEPCHBIM COCTaBOM.
6. OnpenenuTth MapaMeTpbl JUCIEPCHOTO cocTaBa NbUIM Om W G Ha
BBIXOJI€ U3 alapara.

IIK-4: CnocoGeH oOpUHEHTHPOBATLCSI B OCHOBHBLIX Mpo0JjemMax TexHOcepHOoii 0e30MacHOCTH;

NpUHUMATL Y4YacTue B HAYYHO-

HCCIeI0BATEILCKUX Pa3padoTkax no npo¢u/ixn NOArOTOBKH: CHCTEMATH3MPOBATh MH(OPMALMIO MO TeMe HMCCIAeJOBAHUI, NPUHUMATH
ydyacTue B IKCIlepUMeEHTax, 00padaTbiBaTh MOJy4YeHHbIE JaHHbIE; pelaTh 3a/a4M NPodecCHOHANBHOI /1eiTeJIbHOCTH B COCTaBe HAYYHO-
HCCI1eI0BATE/ILCKOT0 KOLJIEKTHBA; HCI0JIb30BAaTh 3AKOHbBI U METOAbl MATEMATHKH, €CTECTBEHHBIX, TYMAHUTAPHBIX H 9KOHOMUYECKHX HAYK
NpH pelieHUH NPO(ecCHOHAJBHBIX 3a]a4; NMPUMEHATh HA NMPAKTHKe HABBIKH INPOBeEJCHUS] U ONHCAHHUS HCCJEJ0BaHUH, B TOM 4YHCJIe

IKCIICPUMEHTAJbHBIX

I1K-4.1

B cocrase HAy4YHO-HCCJIICA0BATCIILCKOT'O
KOJUICKTHBA NPUHUMACT y4aCTHUC B
pa3pa60TKe H 3KOJIOT'0-3KOHOMHNYCCKOM

Ilepeuenv 60npocos 011 NOO2OMOBKU K IK3AMEHY
1. XuMnueckmie METOIbI OYUCTKU OTXOIAIINX Ta30B.
2. Jloxuranve: KOHCTPYKIMs allaparoB, CYIIHOCTb MPOIECCA, OCHOBBI




000CHOBAaHUU IJIAHOB BHEAPEHUs HOBOM
MIPUPOJOOXPAHHOU TEXHUKH U TEXHOJIOTHA,
9KOHOMMYECKOM PEryJIUpOBaHUU
IIPUPOJOOXPAHHON JIEATEILHOCTH
OpraHu3aluu

pacuera, 00JIaCTU ¥ IPUMEPHI IPUMEHEHUS

3. Katanutnueckass HeWTpaiau3alus: KOHCTPYKIHMS anmapaToB, CYIIHOCTb
mpolecca, OCHOBBI pacyeTa, 00JacTi U IpUMEPhl TPUMEHEHUS.

4. Jlezomoparysi Ta30BbIX BEIOPOCOB; CUCTEMBI OYHCTKU OT OCHOBHBIX Mapo-
¥ Ta3000pa3HbBIX BHIOPOCOB.

5. Xemocopouusi: (bU3NKO-XUMHYECKas CYILIHOCTb npoiiecca,
KOHCTPYKTUBHBIE 0COOEHHOCTH anmnapaTroB, OCHOBBI BEIOOpA U pacyeTa.

6. AncopOrusi: (HU3MKO-XUMHUYECKasi CYIHOCTh Mpoliecca, KOHCTPYKTUBHBIC
OCOOEHHOCTH armapaToB, OCHOBBI BBIOOpA U pacuerTa.

7. IlputeocaguTenbHble KaMephl

8.MHepImOoHHbIE NBUICYJIOBUTEIH.

[1K-4.2 B cocTaBe Hay4HO-UCCIIEJ0BATEIBCKOTO Ilepeuens 6onpocos 01 KOHMPOILHOU pabombl
KOJUIEKTUBA IPUHUMAET y4aCTHE B 1. CucreMbl OUHCTKH ra30B B JOMEHHOM IIPOU3BOJICTBE
pa3paboTKe MEPONPUSITUNA IO CHUKEHHIO 2. CuCTeMbI OYHCTKHU Ta30B B CTAJIETIIABHILHOM IIPOU3BOJICTBE
MO>KAPHBIX U JPYTUX PUCKOB 3. OuucTka ra3oB B MApTEHOBCKOM MTPOU3BOJICTBE
Ype3BbIYANHBIX CUTyalUil 4. Ouuctka ra3oB B KOHBEPTEPHOM MPOU3BOJICTBE
5. OuucTKa ra3oB B AJIEKTPOCTANEIUIABIILHOM MPOU3BOJICTBE
6. OuncTKa ra3oB B 3JEKTPOCTAICIUIABUILHOM IPOU3BOICTBE
7. OGopyoBaHUE CHUCTEM T'a3004HCTKH
8. Kamneynosutenu
9. VYcrpoiicTBa HAKOIIIEHUS M pa3TPy3KH MbUTH
10.I"a30BBIE TpaKTHI
11.TsaroayTheBble YCTPOHCTBA
IK-4.3 B cocTtaBe Hay4yHO-HCCIIEI0BATENBCKOTO Pacuem munoswvix 3a0au

KOJUIEKTHBA IPUHUMAET y4acCTHE B OLIEHKE
Pe3yIbTaTUBHOCTH ¥ 3((HEKTUBHOCTH
CHUCTEMBI YIIPaBJICHUsI OXPaHOU Tpyda

Paccuutate 3agaHHOE Ta3004YHCTHOC O60py,HOBaHI/I€ IIpu H3BCCTHBIX
HCXOOHBIX JaHHBIX




0) Ilopsinok npoBeeHUsi MPOMEKYTOYHOM ATTECTAIMH, NOKA3aTeJIM U KPUTEPHHU
OllCHUBAHMS:

[TpoMexyTodHast aTTecTalus 1mo JuciuIuimHe « CHCTEMBbI 3alUThl aTMOC(HEPHD) BKITFOUAST
TEOPETUYECKHE BOMPOCHI, TTO3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHHS O0YUYaIOIUMUCS 3HAHUN U
MPAKTHYECKHE 3aJaHus, BBIIBISIIONIME CTCICHb CHOPMHUPOBAHHOCTH YMEHHHA W BIIAJICHUM,
OpOBOJUTCA B (hOpME SK3aMEHa.

Ilokazamenu u Kpumepuu oyeHUBAHUsL IK3AMEHA:

— Ha OLEHKY «OTIWYHO» (5 OamnoB) — oOydaroluiics MOKa3bIBa€T BHICOKHI YPOBEHBb
c(OpMHUPOBAHHOCTH KOMIICTCHIIHH, T.€. 3HACT OCHOBHBIC TEPMUHBI M TIOHATHUS, UCITOJIb3yEeMbIC B
npohecCHOHANBHON JIeATEIbHOCTH; yMEET BBIACIATH TIJaBHbIE MPOOJIEMBbI, pPaclo3HaBaTh
¢ dexTrBHBIE pemeHUs MpoOJeMbl, apryMEHTUPOBAHO OOOCHOBBIBAaTH CBOM PELICHMS,
CaMOCTOSITENILHO TMPUOOpEeTaTh U MPUMEHATh 3HAHUS B MPOo(decCHOHANBLHOW 00/IacTH; BiaieeT
MPAKTUYCCKUMH HAaBBIKAMHU HCITOJIb30BAHUS PA3NIMYHBIX CPEACTB M METOJOB OOCCIICUCHUS
0e30MacHOCTH, Ccrmoco0aMu U HaBbIKaMu 0000meHusT WHGOpPMAILMU, CHOCO0aMU OIEHKHU
3HAYUMOCTH U TIPUTOTHOCTH TTOJTYYECHHBIX PE3yIbTaTOB;

— Ha OLEHKY «xopomo» (4 Oamna) — oOydyaromuiics MOKa3blBa€T CpPEIHUI YPOBEHb
c(OpPMHUPOBAHHOCTH KOMIICTCHIIHH, T.€. 3HACT OCHOBHBIC TCPMUHBI U TOHATHUS; YMEET BBICIIATH
[JIaBHBIE  TPOOJeMbl, pacrmo3HaBaTh dJ()PEKTUBHBIE  pEHICHHS MPOOJEeMbl;  BIAJEET
MPAKTUYCCKUMH HaBBIKAMHU HCITOJIb30BAHUS PA3IMYHBIX CPEACTB U METOJOB OOECICUCHUs
0e30I1acHOCTH;

— Ha OIICHKY «YJIOBJIETBOPHUTEIbHO» (3 Oaia) — 0Oydaromuiics MoKa3bIBaeT MOPOTOBBII
ypoOBeHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIUN, T.€. 3HA€T OCHOBHBIE TEPMHHBI U TIOHATUSA,
UCTIONIb3yeMbIe B TPO(ECCHOHATIBHON AEATEIBHOCTH; YMEET MPUOOpeTaTh 3HAHHS B 00JAcTH
yYOpaBlIEeHUSI MPOMBIIIICHHOW  0€30MacHOCThI0; BIaJeeT MPOPECCHOHANBHBIM  S3BIKOM
MpeMETHOM 00J1acTH 3HAHUH;

— Ha OIEHKY «HEYJOBJIECTBOPUTEIbHO» (2 Oamna) — pe3ynbTaT oOydeHHs] HE JOCTUTHYT,
o0yJaromuicss HE MOXKET IMOKa3aTh 3HAHHWS Ha YPOBHE BOCHPOHM3BEACHUS U OOBICHEHHS
uHbOpMaIlii, HE MOXKET MOKa3aTh UHTEIUIEKTYaJ IbHble HABBIKU PEIICHHsI MPOCTHIX 3a/1a4.

— Ha OIEHKY «HEYAOBJIETBOPUTENHHO» (1 Oamm) — 3amaHue mpenojaBaTelsl BBITOJTHEHO
YaCTHYHO, OOYYaloUIMiicsi HE MOKET BOCIPOU3BECTH M OOBSICHUTH COJEp’KaHUE, HE MOKET
MI0Ka3aTh MHTEJUIEKTyaJIbHbIC HABBIKU PEIIEHUS MIOCTABICHHON 3a/1auH.



