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JIuer aktyaau3zanuu padodeii nporpaMmsl

Pabouast mporpamma nepecMoTpeHa, oocyxIeHa u ofgoopeHa i peanusanuu B 2024 - 2025
y4eOHOM oy Ha 3aceqanuu kKadeapbl [IpoMBITUIEHHONH SKOJOTHN U O€30MTaCHOCTH

[Iporokomor 20 . Ne

3aB. kadeapoii A.IO._Hep;[TI/IHCKI/Iﬁ

PaGouas mporpamma nepecMoTpeHa, 00cyxkaeHa u ogoopena s peanuszanuu B 2025 - 2026
y4eOHOM roy Ha 3acenaHnu kKadeapsl [IpoMBIIIIEHHOM SKOIOTHN M 0€301TacCHOCTH

[Iporokom ot 20 . Ne

3aB. kadenpoii A.IOT_IepHTI/IHCKI/Iﬁ

PaGouast mporpamMmma nepecMoTpeHa, 00CykaeHa U o100peHa it peanusanuu B 2026 - 2027
y4eOHOM roy Ha 3aceqaHuu Kageapsl [IpOMBITIIIEHHOM SKOJIOTHH U OE30IMaCHOCTH

IIporokomor 20 . Ne
3aB. xkadenpoit A 1O. TlepsiTuHCKUMIA

Pabouas mporpamma niepecMoTpeHa, 00CyxIeHa u oo0pena s peaymsanuu B 2027 - 2028
y4eOHOM rojy Ha 3acenaHuu kadeapsl [IpoMBIIUICHHON 3K0IOTHU U 0€301MaCHOCTH

[Ipotokom ot 20 . Ne

3aB. kadeapoii A.IO._Hep;ITHHCKHﬁ

Pabouast mporpamma nepecMoTpeHa, 00cyx1eHa u ogoopena i peanmszanuu B 2028 - 2029
y4eOHOM Toy Ha 3acenaHuu Kapeapbl [IpOMBIIUICHHOM YKOJIOTUH U 0€30MaCHOCTH

[Ipotokomor 20 1. Ne

3aB. kadeapoii A.IO._Hep;[TI/IHCKI/Iﬁ




1 Ilesiu ocBOeHMS AMCUMILIMHBI (MOIYJIsST)

ensiMu ocBoCHUS TUCTTUTIIUHBI « CHCTEMBI 3aIIUTHI TUAPOCHEPh) SABISIOTCS:

- (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
CPE/ICTB, METO/I0B KOHTPOJISL K TPOTrHO3UPOBAHUS

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

Hucuumnuaa CucTeMbl 3amuThl TUAPOchEpshl BXOAWT B YacTh Y4eOHOro IUIaHA
dbopMHupyeMyI0 y4aCTHUKaMHU 00pa30BaTEeIbHBIX OTHOIICHW 00pa30BaTEeIbHON MPOTPAMMBI.

Jns  w3ydeHus  JAUCHUIUIMHBL  HEOOXOAMMBI  3HaHWs  (YMEHHUsA,  BIAJCHUS),
c(hopMupoOBaHHBIC B pE3yJIbTATE U3YUCHUS UCITATIINH/ TPAKTHK:

MOHHTOpPHHT Cpeibl 0OUTaHUS

I'maporazonnnamuka

VcTouHuku 3arps3HEHUS Cpeibl OOUTaHUS

DU3NKO-XUMHUYECKHE TTPOLIECCHI B TEXHOC]epe

3HaHus (yMEHUs, BIIQJICHUA), MTOJYYCHHBIC TIPH MU3yYCHUH JAHHOW JUCIMIUIMHBI OyIyT
HEOOXOIUMBI JIJIS1 U3YUCHHSI TUCIUTLINH/TIPAKTHK:

DKOJIOTHSI TPOMBIIIIICHHBIX PETHOHOB

DKOJIOTHYECKHUE MPOOIEMBI TPOMBIIICHHBIX 30H

HanexxHoCTh TEXHHYECKUX CUCTEM U TEXHOTEHHBIA PUCK

[TepepaboTka u yTuIM3aus OTXO0A0B TPOU3BOACTBA

[TpousBoaCcTBEHHAs - MPAKTHUKA MO MOIYyYEHHUIO0 MPOPECCHOHATBHBIX YMEHUH U OIbITA
poeCCHOHAIBHOMN IeITeTLHOCTH

[IpoekTHas AesSATETbHOCTD

[logrotoBka K  mOpoueaype  3allUThl W NOpOUEAypa  3alIUThl  BBITYCKHOMN
KBaJIM(UKAIIMOHHOM paboThI

[ToaroToBka u ciada rocy1apCTBEHHOIO HK3aMeHa

[IponsBoaCTBEHHAS - HAYYHO-HCCIIEI0BaTENbCcKas paboTa

[Tpoun3BoaCTBEHHAS — TPEAAUIIIOMHAS IPAKTUKA

3 Komnerenuun odyuyaromerocs, opmMupyembie B pe3yJ1bTaTe 0CBOCHHS

AUCUHMILIMHBI (MOAYJISA) U INIAHUPYEMbIe pPe3yJIbTaThl 00y4YeHHs

B pesynbraTte OocBOeHMsS IUCHMIUIMHBI (MOAyns) «CHCTEMBI 3allUThl THUAPOCHEPHD
00ydJaronuics J0mHKeH 00J1a71aTh CIIEYOITUMU KOMIIETECHITUSIMU

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

[MK-1 CniocoOeH NMpUHUMATH y9acTHE B HHXKEHEPHBIX Pa3paboTKaxX CPEeTHEr0 YPOBHS CIIOKHOCTH
B COCTaBe KOJUIEKTHBA; pa3palbaThiBaTh W UCHOIB30BaTh TpadUUecKyld TOKYMEHTAlUIO;
OIICHUBATh PHUCK W OIpPEIeTsATh MEphl MO O0ecredeHrto 0e30MacHOCTH pa3padaTbiBacMOn
TEXHHUKH; HCIIOJIb30BaTh METOJbl PACYETOB 3JIEMEHTOB TEXHOJOTMYECKOTO OOOPYIOBAHHS IO
KPUTEPUSIM PaO0OTOCTIOCOOHOCTH M HAJICKHOCTH

[K-1.1 [Ipumensier HOpPMAaTHUBHO TPaBOBbIE aKThl B cdepe TexHOchepHO
0€30MMacHOCTH, TPaPUICCKYI0 JOKYMEHTAIUIO JIJIs pa3paboOTKH MPOCKTOB
MEpOIIpUATHI B 00JAaCTH OXpaHbl OKPY’)KaIOIIEH Ccpeipl, OXpaHbl Tpy/a,
0€30IaCHOCTH B YPE3BLIYANHBIX CUTYAIUIX Ha 00bEKTaX IKOHOMUKH

TIK-1.2 AHaM3UPYET COCTOSTHUE OOBEKTOB JEATEILHOCTH C MO3UIIMH 00€CTICUeHUS
0€30MacCHOCTH U BBIMOJTHEHHSI TPEOOBaHHUI HOPMATHBOB.




[TpuMeHsieT COBpEMEHHBIE METOIBI PACUETOB JIEMEHTOB TEXHOJIOTUIECKOTO
000pyI0OBaHUS 10 KPUTEPHUSIM PAOOTOCTIOCOOHOCTH U HAJIC)KHOCTH

[1K-1.3 OnenuBaer pucku W 3(PPEKTHBHOCTh MPUHATHIX MPOEKTHBIX PEIICHUH,
ompenenseT Mepel 1o obecredeHuro Oe3zomacHOCTH. (OCyIIeCTBISET
KOHTPOJIb TMPOCKTHBIX PENICHUH, MPOCKTHOH TOKYMEHTAlMH B OOJIACTH
OXpaHbl OKpYXXalIleld Cpeapl, OXpaHbl TpyAa, OE30MaCHOCTH B
YpPE3BBIUYANHBIX CHTYAIUIX

[1K-3 CnocobeH onpenensiTh HOpMAaTUBHBIC YPOBHH JIOIYCTHMbIX HETaTUBHBIX BO3JCHCTBUI Ha
YEeJIOBEKa M OKPYJKAIOIIYI0 Cpeay; NpPOBOAUTh HM3MEPEHUS YPOBHEH OIACHOCTEH B cCpene
oOuTaHusi, 00pabaThiBaTh TOJTYYEHHBIE pPE3YJIbTAThl, COCTABIATH IPOTHO3BI BO3MOXKHOTO
pPa3BUTHS CUTYAlMM; AHAJIU3UPOBATH MEXAHU3Mbl BO3JCHCTBUS OMNACHOCTEM Ha YEJIOBEKa,
OTIpeNIeNIATh XapaKTep B3auMOJICHCTBUS OpraHW3Ma YeJIOBEKa C OIMTACHOCTSAMH CpPEIbl OOMTaHUS C
y4eTOM CHEIU(PUKA MEeXaHHU3Ma TOKCHYECKOrO JIEHCTBUSI BPEIHBIX BEIIECTB, SHEPTETUUECKOTO
BO3/ICUCTBUSL M KOMOWHUPOBAHHOTO JEUCTBHS BPEOHBIX (AKTOPOB; ONPEACISATh OIACHBIE,
YDE3BBIYANHO OMACHBIC 30HBL. 30HBI TDUEMIIEMOT0 DUCKA

IK-3.1 Ocy1iecTBisieT MOHUTOPUHT (DYHKIIMOHUPOBAHHS CHCTEM OOECIeYeHHs U
YIPaBICHUS  OXpPaHOM  OKpYyXarwIled  cpelapl, OXpaHOW  Tpyna,
0€30MaCHOCTHIO B UPE3BbIYAMHBIX CUTYAITHIX

[K-3.2 IIpoBoguT  IUIaHMpPOBAaHME U JOKYMEHTAJIbHOE  COIPOBOXKJIECHUE
NEATEJIFHOCTH 1O  COONIOACHHIO WM  JOCTH)KEHHIO — TpeOOBaHMI
HOPMATHBHBIX aKTOB B c(hepe OXpaHbl OKPY KaIOLIEeH Cpe/bl, OXpaHbl TPYIa,
0€301acHOCTH B YPE3BbIYANHBIX CUTYaIUAX

[1K-3.3 CriocoGeH OCyIIeCTBISATh KOHTPOJIb COJAEPKAaHUSI B UCIPABHOM COCTOSIHUM
CHCTEM U CPEJCTB 3aIIUThl OKpPY’KaloIIel cpesibl, pabouux MECT, CUCTEM U
CPEICTB 3alIUThl IPU Ype3BbIUaHBIX CUTyalUsAX. CocoOEeH OCYIIECTBIIATh
KOHTPOJIb BBINIOJIHEHHS 3aIUIAHUPOBAHHBIX MEPOINPHUSATUH MO OXpaHe
OKpyXarole cpenpl, oxXpaHe Tpyda, oOecrnedeHHIo Oe30IacHOCTH B
YpEe3BbIYANHBIX CUTYALUAX Ha O0BEKTE

[1K-4 CrocobeH OpHEeHTHpPOBATHCSA B OCHOBHBIX MpoOJieMax TexXHOc(hepHOH Oe30MacHOCTH;
NPUHUMATh yYacTHE B HAYYHO-UCCIIEOBATENBCKUX pa3padOTKax MO MPO(UII0 MOATOTOBKHU:
CUCTEMATU3UPOBATH I/IH(l)OpMaHI/IIO II0 TEME I/ICCJ'Ie,Z[OBaHI/II\/'I, INpUHUMATh Yy4acCTHUC B
JKCIIEPUMEHTax, o0pabaThiBaTh MOJTY4YEHHBIC NaHHBIC;, peIIaTh 3aJadyu MPodhecCHOHATBLHOU
NeSITEIHHOCTH B COCTaBe HAYYHO-HCCIIEJIOBATEIICKOTO KOJUIEKTHBA; HCIOJIB30BATH 3aKOHBI M
METOJIbI MaTeMAaTHUKH, €CTECTBEHHBIX, TYMAaHUTAPHBIX M IKOHOMUYECKUX HAYK TpPU PEIICHUU
HpO(i)CCCI/IOHaJ'II)HBIX 3aaa4; MNPUMCHATH Ha IIPAKTUKC HABBIKU IMPOBCACHUA W OIMHMCAHUSA
UCCIICIOBAHUIA, B TOM YHCJIE SKCIIEDUMEHTAIBHBIX

[IK-4.1 B cocTaBe Hay4HO-UCCIEA0BATEIBCKOTO KOJUIEKTUBA TPUHUMAET y4acTUE B
pa3paboTKe M SKOJIOro-3KOHOMUYECKOM OOOCHOBAHHHM TJIAHOB BHEIPEHUS
HOBOM IIPUPOJOOXPAHHOM TEXHUKHM M TEXHOJOTMH, SKOHOMUYECKOM
peryaupoBaHUM IPUPOJIOOXPAHHOM AESATENBHOCTA OPraHU3aLuN

T1K-4.2 B cocraBe Hay4HO-UCCIEA0BATENBCKOTO KOJUIEKTUBA IPUHUMAET y4acTUE B
pa3paboTKe MEpONPUSTHI TIO0 CHIDKEHHUIO IMOXAPHBIX WU JIPYTUX PHUCKOB
Upe3BLIYailHBIX CUTYAIIUH

I1K-4.3 B cocraBe Hay4HO-UCCIEA0BATEIBCKOTO KOJUIEKTUBA IPUHUMAET y4acTUE B
OIICHKE pPE3yJbTAaTUBHOCTH M A(P(HEKTUBHOCTH CHUCTEMBI YIIPaBICHUS
OXpaHOM Tpyaa




4. CTpyKTypa, 00BbEM U coaepkaHue TUCHUILINHBI (MOLYJI5)
OO0mas TpyI0EeMKOCTh JUCIUIUIMHBI COCTABISIET S 3a4eTHBIX enuuuil 180 akan. gacoB, B TOM
4quCle:
— KOHTaKkTHas padota — 12,9 akaz. 4acos:
— aynuropHas — 10 akaj. 4acos;
— BHeayauTopHas — 2,9 akaJl. 4acos;
— caMocTosiTenbHas pabora — 158,4 akan. gacos;
— B hopMe npakTudeckoi moaroropku — 0 akan. vac;
— IMOATOTOBKA K 9K3aMeHy — 8,7 akaj. yac

d)opMa aTTCCTAallMH - OK3aMCH

AynutopHas 3 s
KOHTaKTHas paboTta E = dopma TeKyIero
=
Paszen/ Tema g (B akaj. yacax) E > Bun 5 KOHTPOJIS Ko
> & © | caMocTOATENBHOM | yCIIeBaeMOCTH U
JUCIUILIAHEL = = . | xoMmereHumH
2 5 paboThI MIPOMEKY TOYHOM
ek 1ab. | mpaxr. Z aTTecTanmn
3aH. 3aH. 0 =
1. Paznen 1
I1K-1.1,
ITK-1.2,
CamMmocTogTenspHoe IK-1.3,
1.1 YenoBek u Boja: " 1\:[“;1 XTqui il Vernuii on I1K-3.1,
B3alMOCBS3b ul 3 |1 0,6 15,7 3yqe aeij 0 (coc6ece OOaPOZ) I1K-3.2,
B3aMMO03aBUCUMOCTh I/II/I:I quH I/II)I AoBatH I1K-3.3,
fHTepaTyp IK-4.1,
I1K-4.2,
I1K-4.3
HWroro no pazneny 0,6 15,7
2. Pasnen 2
I1K-1.2,
I1K-1.1,
2.1 3axKoHOIATENLCTBO B I1K-1.3,
CaMocTosATEIRHOE
00naCTH OXpaHBI BOJHBIX n3ydeHue yuyeoHoi| VYCTHBIN onpoc IK-3.1,
pecypcos. 3|06 0,5/0,5U| 18 Y yHet p [K-3.2,
W HAy4HOU (cobecenoBanue)
MexayHapoaHoe [ I1K-3.3,
COTPYIHUYECTBO Patyp IK-4.1,
I1K-4.2,
I1K-4.3
Hroro o paszaeny 0,6 0,5/0,51| 18
3. Pasgen 3
ITK-1.3,
ITK-1.1,
I1K-1.2,
CaMocCTosATEIbHOE
3.1 ®dwusuka, xumMuUi WU u3ydeHue y4ebHon| YCTHBIHI ompoc IK-3.1,
' ’ 3|04 05 [o50,5u 18 | yue p IK-3.2,
MHUKPOOUOJIOTHS BOJIBI Y Hay4HOU (cobecenoBaHue) 1K-3.3
JTUTEPATYPBHI TK-4.1
I1K-4.2,
I1K-4.3
HWroro no pazneny 04 | 05 [0,5/0,51| 18
4. Pasnen 4




MK-3.1,

ITK-1.1,
41 Knaccuguxanus CaMOCTOSTRIBHO I1K-1.2,
BOJIHBIX OOBEKTOB, BOJI, MBVUCHIE VICOHOM TectupoBanue I1K-1.3,
nprUMecell  €CTECTBEHHOTO 0,4 0,5 [0,5/0,51] 18 Y W Ha zﬂoﬁ YcTHBIN ompoc I1K-3.2,
u HCKYCCTBEHHOTO Te yaT . (cobecenoBanue) I1K-3.3,
MIPOUCXOXKICHHS patyp I1K-4.1,
I1K-4.2,
I1K-4.3
HWroro no pazneny 04 | 05 [0,5/0,511] 18
5. Paszmen 5
I1K-3.2,
IK-1.1,
CamMmocToaTeasHoe IK-1.2,
5.1 OcCHOBHBIE MOJIOKEHHS M3VICHHE VICGHOI TectupoBanue I1K-1.3,
THIPOANHAMHUKH 0,4 0,5/0,51| 18 M A zHOﬁ YcTHBIN ompoc I1K-3.1,
JTUCTICPCHBIX CUCTEM e yaT . (cobecenoBanue) [K-3.3,
patyp TK-4.1,
I1K-4.2,
I1K-4.3
HWroro no pazaeny 0,4 0,5/0,51| 18
6. Pa3men 6
I1K-3.3,
6.1 Knaccudukauus u gﬁ:i%’
OCHOBBI MIPUMEHEHUS CaMoCTOSATENbHOE TeCTHDOBAHME HK-ll 3’
9KOOHMO3aIIUTHON TEXHHUKH. u3ydeHne yueOHoun DS Y
Crcrenbl OHCTKH 0,4 0,5/0,41| 16,7 u HayHo# YcTHbli onpoc [K-3.1,
’ (cobecenoBanue) I1K-3.2,
METO/bI OLEHKH OCHOBHBIX JIUTEPATyPhI K-4.1
TEXHUYECKHX ITOKa3aTelIei TK-4.2
I1K-4.3
Hroro o paszaeny 0,4 0,5/0,41| 16,7
7. Paspen 7
7.1 OCHOBEI BbIOOpa
MPOEKTHBIX peleHui IK-4.1,
CHCTEM BOJOOYUCTKH. I1K-1.1,
Tumnossie CXEMBI; CaMOCTOSTEIBHOS I1K-1.2,
TPaKTUYECKUE OCHOBBI JBvHeHIe VIeOHO TectupoBanue IK-1.3,
OYHCTKH BOJIBI - 0,4 0,5 18 Y o Ha JHOIZ YerHbIi onpoc I1K-3.1,
H3UKO-XMMHYECKasT cobecenoBanne -3.2,
JIATE yaT bl 6 IK-3.2
CYLIHOCTb MIPOLIECCOB, Patyp [K-3.3,
KOHCTPYKTHBHBIC I1K-4.2,
0COOEHHOCTH  amnmnapaTos, [1K-4.3
OCHOBBI BBIOOpA M pacuera
HWroro no pazneny 0,4 0,5 18

8. Pa3nen 8




8.1 OcHoBHBIE CHOCOOBI
OYHCTKH CTOYHBIX BOJ, HX
(hbUBHUKO-XMMUYeCKast

CYIIHOCTh. AmmaparypHoe

odopmiieHHe  C€HOCO0OB, [1K-4.2,
OCHOBBI pacuera, I1K-1.1,
ocoOeHHOCTH ¥ 00JacTu I1K-1.2,
CaMocCTosTENbHOE
MIPUMEHEHUS: OUHUCTKA M3VICHHE VICGHOI TectupoBanue MK-1.3,
CTOYHBIX BOJ OT TBEPHABIX 0,4 0,5 0,5 18 yI/IHa ti]Hof/'I YcTHBIN ompoc I1K-3.1,
BEIIECTB M OMYJIbCHH, Y (cobecenoBanue) [K-3.2,
JIUTEPATyPhI
peareHTHBIC, MEMOpaHHEIE, I1K-3.3,
3JIEKTPOXUMUYECKIE T1IK-4.1,
METOABI OYHUCTKH, OYUCTKA I1K-4.3
Ha OCHOBE (a3oBbIX
MEPEX0/I0B,  ONPECHEHHE
BOJIbI, COpPOLIMOHHBIE U
OHMOXMMHUYECKHE METOIBI
HWroro no pazneny 04 | 05 0,5 18
9. Paznmen 9
9.1 3aMKHyTBIE CHCTEMBI
BOJHOTO XO035IUCTBA,
A T1K-4.3,
BBIYCK ¥  pa30aBlicHUE
IK-1.1,
crounblx BoOJ. CuUCTEMBI [K-1.2
OYHCTKH CTOYHBIX BOJ OT CamocTosATEIbHOE s
OCHOBHBIX BHIOB n3ydeHue yueOHou Tecruposanue IK-1.3,
3arps3HEHHI; mepepaboTka 0.4 0.5 0.5 18 Y HAyYHOU Y CTHBIA ompoc IK-3.1,
’ cobeceroBaHKE MK-3.2,
U yTHIU3AIUS  TBEPIBIX JIUTEPATy P ( N10BaHNC) IK-3.3
OTXOJIOB, obue u e
cneuflaanme " METObI IIK-4.1,
I1K-4.2
epepadoTKu u
00€e3BpeKMBAHUS TBEPABIX
HWroro o pazaeny 0,4 0,5 0,5 18
Hroro 3a cemecTp 4 2 4/2,41 | 158,4 3K3aMEH
HToro no aucuuIninHe 4 2 4/2,41 | 158,4 3K3aMeH




5 O6pa3oBaTeibHbIE TEXHOJIOTHH

B mpomecce mpemomaBaHus  AUCIUIUIMHBL  «CHCTEMBI  3alUTHl  TUAPOChEPHD)
IPUMEHSIOTCS TPaaULMOHHAS, MOJTyJIbHO-KOMITETEHTHOCTHAs u
MH(POPMAMOHHO-KOMMYHHUKAIMOHHAs 00pa30BaTEIbHBIC TEXHOJIOTHH.

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 TMMPUMCHAIOTCA TaKXKE CICAYIOIHUE BHUALI O6y‘~IeHI/I$[Z
KOHTEKCTHOE  O0ydeHue, MEeXIUCUMIUIMHApHOe o0yuyeHue, 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:

- Cco3JaHHe MpPOOJIEMHBIX 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
IpyNIUPOBKA U KOHIIEHTPALM B KOHTEKCTE KOHKPETHOMN pEIIaeMon 3a1auH.

6 YueOHO-MeTOANYeCcKOe o0ecneyeHHe CAMOCTOSITe/IbHOI PadoThl 00y4aloIMuXCs
[IpencraBneHo B mpuioxxeHuu 1.

7 OuneHoOYHbIe cpecTBA VISl IPOBeAeHUs IPOMEKYTOYHOM aTTecTAlUH
IIpencraBneHs! B IPUIIOKEHUH 2.

8 YueOHO-MeTOMMYecKOe H HH(POPMALIMOHHOE 00ecTeueHrue THCIIUIITHHBI (MOTYJIs1)

a) OcHoBHas JIUTEpaTypa:

1. Jlyxanun, A. B. HxeHepHas 5KOJIOTHS: IPOLIECCHI U anmapaThl OYMCTKU CTOUHBIX BOJI
U nepepaboTku ocaakos : yued. mocobue / A. B. Jlykanun. — Mocksa : MHOPA-M, 2018. —
605 c. + Jlom. maTepuaiibl [ DNEKTPOHHBIN pecypc; Pexum moctyma:



https://new.znanium.com]. — (Beicuree oOpa3oBanue: bakamaspuat). — www.dx.doi.org /
10.12737/22139. - ISBN 978-5-16-012132-1. - Tekct : omektponHbii. - URL:
https://znanium.com/catalog/product/924677 (nara obpamienus: 28.10.2020). — Pesxum moctymna:
IO TIOJIITUCKE.

2. Beromkun, A.I'. MmkeHepHas 3amuTa THaApochepsl OT COPOCOB CTOYHBIX BOJ : y4ueO.
nocobue / A.I'. Betomikus. - 2-e u3 1., ucnp. u got. - Mocksa : Uadpa-Nmxenepust, 2019. - 296 c.
- ISBN 978-5-9729-0277-4. - Tekcr : JJEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1053372 (mara oOpamenus: 28.10.2020). — Pexum
JIOCTYTIA: IO TIOATIHACKE.

0) JlonoJiHUTEIbHASA JINTEPATypa:

1. baunosckas, . HKO. Mopckas skojorus W OPUOPEKHO-MOPCKOE
MIPUPOJIONIOIB30BaHKe: YueOHoe nocooue/bimnosckas f. FO., 2-e uzn. - Mocksa : ®opym, HUIL]
NH®PA-M, 2016. - 168 c. (Breicuiee oOpa3oBanue: bakanaspuar) ISBN 978-5-00091-140-2. -
Tekcr : snexkrpounsiii. - URL: https://znanium.com/catalog/product/525860 (mata oOpareHus:
28.10.2020). — Pexxum 1ocTyMa: 1O MOIITHCKE.

2. Kcernodonros, b. C. Ounctka CTOYHBIX BOJI: KHHETHKA (hIIoTariui U (pIIOTOKOMOAMHBI !
moHorpadus / b.C. KcenodonroB. — Mocksa : ]| «DOPYM» : UHOPA-M, 2018. — 256 c. -
ISBN 978-5-16-105928-9. - Tekct : AJICKTPOHHBIN. - URL.:
https://znanium.com/catalog/product/914652 (nara obparmienus: 28.10.2020). — Pesxum noctymna:
TI0 TTOJIITUCKE.

3. Kapmanos, A. I1. TexHOJOTHsI OYMCTKU CTOUHBIX BOJ: YueOHoe nmocodue / Kapmanos
A.Il. - Bonornma:Uudpa-Umxkenepus, 2018. - 212 c.: ISBN 978-5-9729-0238-5. - Tekcr :
anexktpoHHbi. - URL: https://znanium.com/catalog/product/989561 (nmara oOpareHus:
28.10.2020). — PexxuM 10CTyMIA: 110 MOIITHCKE.

4. I'yaxos, A.I'. MexaHnudeckasi O4MCTKa CTOYHBIX BOJ : yueO. mocooue / A.I'. I'yikos. -
2-e¢ u31., epepad. u gom. - Mocksa ; Bonorma : Madpa-Umkenepus, 2019. - 188 c. - ISBN
978-5-9729-0311-5. - Texcr : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1053347 (mara o6pamenus: 28.10.2020). — Pexum
JIOCTYTIA: IO TIOATIHNCKE.

5. Jlykanun, A. B. IIpornecce! u anmapaTbl OMOTEXHOJIOTHYECKON OYUCTKHA CTOYHBIX BOJT
yue6. mocobue / A.B. Jlykanun. — Mocksa : UHOPA-M, 2017. — 242 c. — (Beicuiee
obpazoBanue: bakamaBpmar). - ISBN 978-5-16-103510-8. - Tekct : smekrtponnsrii. - URL:
https://znanium.com/catalog/product/610262 (n1ara obparenus: 28.10.2020). — Pesxum noctymna:
TIO TTO/IITUCKE.

6. KcenodonroB, b. C. ObpaboTka ocankoB CTOYHBIX Boxa : yued. mocobue / B.C.
KcenodontoB. — Mocksa : UHOPA-M, 2019. — 262 c. + [lon. maTepuanbl [DIeKTPOHHBIN
pecype; URL: http://new.znanium.com]. — (Beicmiee o0pa3oBanue: Marucrparypa). —
www.dx.doi.org/10.12737/textbook_5d0c6a6ec8d5f8.14129585. - ISBN 978-5-16-014577-8. -
Tekcr : anexkrponnsiid. - URL: https://znanium.com/catalog/product/991888 (nata obOparenus:
28.10.2020). — PexxuM 10CTyTIA: 110 MTOIITHCKE.

7. O0paboTKa U yTHIU3AIHS 0CAIKOB TOPOJICKUX CTOUYHBIX BOJ : yueOHuk / D.I1. Jlockuna
[u 1p.]. - Mocksa ; Bonoraa : Uadpa-Unxenepus, 2019. - 220 c. - ISBN 978-5-9729-0324-5. -
Tekcr : anextponnsiit. - URL: https://znanium.com/catalog/product/1053350 (mata obpareHus:
28.10.2020). — Pesxum ocTyma: 1Mo MmoImicKe.

8. Betormkun, A. I'. TexHHYECKHE CPEACTBA HHKEHEPHOM YKOJIOTHH © yueOHOe ocobue /
A.T. Beromkun. — Cankr-IlerepOypr : Jlanp, 2018. — 424 c. — ISBN 978-5-8114-2825-0. —
Tekcr : onekrponsbiii //  JlaHb : 2JeKTpoHHO-OMOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/107281 (nata o6pamienus: 28.10.2020). — Pexum



JOCTYTIA: [T aBTOPU3. TTOJIb30BATEIEH.

9. AbpamoB, A. A. doTaliMOHHBIE METOIbI OOOTaIleHH s | yueOHuK / A. A. AGpamoB. —
4-¢ w3n., npepaboranHoe u jgon. — Mocksa : [opnas kumra, 2017. — 600 c. — ISBN
978-5-98672-413-3. — Tekcr : a1ekTpoHHbI# // JIaHb : 3J€KTPOHHO-OHOIMOTEYHAS CUCTEMA. —
URL.: https://e.lanbook.com/book/111390 (nara obpamenus: 28.10.2020). — Pexxum poctymna:
U1l aBTOPU3. [TOJIb30BaTENICH.

10. ®emopos, C. B. MeTo/ip1 IpOrHO3UPOBAaHUS KauecTBa BObI : yueOHoe nocodue / C.
B. ®enopos, A. B. Kynpssues. — Caunkt-IletepOypr : Jlanp, 2019. — 96 c¢. — ISBN
978-5-8114-3695-8. — Tekcr : anekTpoHHbIH // JlaHb : 3IeKTPOHHO-ONOIHOTEYHAS CUCTEMA. —
URL: https://e.lanbook.com/book/113917 (nara obGpamenus: 28.10.2020). — Pexxum jpoctyna:
JUIS1 aBTOPU3. MOJIB30BATEIIEH.

B) MeToan4yeckue ykazaHusi:

1. boGpoBa 3.M. Pacuér mapameTpoB BOJOOTBOASAIIMX KAHAJIOB W TOPU30HTAIBHOIO
OoTCcTOMHHUKA [ TeKCT]|: MeToM. yKa3aHUs K BBINOJHEHUIO MPAKTUUECKUX 3aHATHHN MO JUCHUTIIMHE
"Oxomorus" UL CTYACHTOB TeXHWYEeCKUx crnenuanbHocTed. MITY, [kad. TI1DubXI].
MarnuTtoropck, 2006. 11 c.

2. OscsananukoBa H.U. HccnemoBanme cBOHCTB peareHTOB - (uiokynsHTOB IIAA u
"AxkBamnon" [TekcT]: METON. yKa3aHHS K BBITIOJHEHUIO TAOOPATOPHON PabOTHI 1O TUCIUTUIMHAM
"Okonorus" u "OxpaHa OKpy:KawomeH cpeabl” s CTYIAEHTOB Bcex crenuanbHocreid /| H.U.
OBcsanaukoBa, E.A. Adonuna, A.M. I'yces; MI'TY, [kad. [IDubX/[]. Marautoropck, 2004. 16
c.

3. OBcsanuukoBa H.M. Pacu€r XMMHYECKHX METOJIOB OYMCTKH CTOYHBIX BOA [Tekcrt]:
METOJI. yKa3aHHs Uil MpakTUYecKux paboT mo aucuuiuinHe "CHCTeMbl 3alluThl CPEJb
oburtanus" mis cryaentos crerl. 280100. MI'TY, [kad. I1OubXX][]. MarauTtoropck, 2007. 13 c.

4. OBcsuaukoBa H.W. Pacu€r GuiabTpoB 11 OYMCTKH CTOYHBIX BOJ [Tekcr]: meros.
yKa3aHus I TPAKTHYECKUX padoT mo aucturuinae "CUCTeMBbl 3alIUThl cpeabl OOUTaHus " st
cryaenroB crer. 280101 / H.M. Oscsunmkosa, T.IO. Tiopuna; MI'TVY, [kad. TIDubX]].
MarnuTtoropck, 2009. 14 c.

5. OpcannukoBa H.M. Pacuér ruaponukiIoOHOB Jii OYMCTKH CTOYHBIX BOJ [Tekcrt]:
METOJ. YKa3aHus ISl NPaKTUYECKUX paboT mo aucuuiuinHe "CHCTeMBl 3alllUThl CPEJIbI
oburanus" mus cryaerros croer. 280101 / H.M. Oscsunukosa, T.1O. Tropuna; MI'TY, [kad.
[MOubX/[]. Marautoropck, 2009. 18 c.

6. OBcssaamkoBa H.WM. Pacuér coopykeHHI Tl SJIEKTPOXUMHYECKHUX METO0B OUUCTKHU
[TekcT]: MeTOA. yKa3zaHus JUIsl NPAKTHUECKUX paboT nmo aucuuiuinHe "CHCTEMBI 3alUThl CPEIbI
oburanus" mus cryaerros croer. 280101 / H.U. Oscsunukosa, T.1O. Tropuna; MI'TY, [kad.
I[MOubX/[]. Marautoropck, 2010. 20 c.

7. OBcssaanKoBa H.. Bei00p 1 pacu€T OTCTOMHUKOB JJIsI OYMCTKU CTOYHBIX BOJ [ TekcT]:
METOJ. YKa3aHus IS NPaKTUYeCKUX paboT mo aucuuiuinHe "CHCTeMBl 3alllUThl CPEJIbI
oburanus" mus cryaerros croer. 280101 / H.M. Oscsunukosa, T.1O. Troopuna; MI'TY, [kad.
[MOubX/[]. Marautoropck, 2010. 13 c.

8. OBcsannukoBa H.M. Pacuér obGopynoBanus mins moHHOro obmena [Tekcrt]: meTo.
yKa3aHus I TPAKTHYECKUX padoT mo aucturuinae "CUCTeMBI 3alIUThl cpeabl OOUTaHus " st
cryaenros creu. 280101. MI'TY, [kad. [I19ubXX/1]. MarauToropck, 2008. 25 c.

9. OBcsannukoBa H.M. Pacuér OMOXMMHUYECKHUX METOJIOB OYMCTKU CTOYHBIX BOA [TekcT]:
METOJl. yKa3aHHs I MpaKkTU4YecKuX paboT mo aucuuiuinHe "CHUCTEeMBI 3allUThl CPEJIbI
obutanus" mist cryaentos crer. 280101 Bcex ¢opm oOyuenus / H.. Oscsuuukora, T.1O.
3yeBa; MI'TY, [kad. [1DubXX/[]. MarauToropck, 2012. 24 c.

10. OBcsunukoBa H.M. Pacuér ycnmoBuii cOpoca CTOYHBIX BOJX B BOJHBIE OOBEKTHI
[TekcT]: MeTon. yKa3aHMsi K NPaKTHYECKUM 3aHATHUAM 1O AUCUHUIUIMHAM "OJxosoruga" u
"CucTeMbl 3aluThl cpenbl ooutanus” s cryaenTos crell. 280101 / H.U. Oscsuuukosa, T.1O.
Tropuna; MI'TY, [kad. [I1DubXX]]]. Marautoropck, 2011. 21 c.



r) [Iporpammuoe obecneuenue u UHTEepHeT-pecypcebl:

IIporpamMmmHoe obecneyenmne

HaumenoBanue .

10 Ne norosopa CpoK JIeHCTBHYS JIMIICH3UU
MS Office 2007 |y, 135 1 17.09.2007 GeccpoTHo
Professional
7Zip CcBOOOIHO 0OECCPOUHO
FAR Manager |cBo601HO OECCPOYHO

HpO(l)eCCI/IOHa.]II)HbIe 0a3bl JAHHBbIX U I/IH(l)OpMalH/IOHHI)Ie CIIPaAaBOYHBLIC CUCTEMbBI

HazBanue kypca

CchpUIKa

OneKkTpoHHass  0a3a  MEPUOIUYECKHX
n3nanuii East View Information Services,

https://dlib.eastview.com/

Hammonansaas
nH(OPMALIMOHHO-aHAIUTUYECKAs
cucreMa — Poccuiickiii HHAEKC HAYYHOTO

URL.: https://elibrary.ru/project_risc.asp

[TouckoBast cucrema Axamemust Google
(Google Scholar)

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

Wndpopmanmonnas cucrema - Eaunoe
OKHO _ JIOCTYyIa K __ MH(OPMAIIMOHHBIM

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

denepanbHoe rocyJIJapCTBEHHOE

orokeTHoe yupexaenne «Denepansusiii|URL: http://www1.fips.ru/

UHCTUTYT IPOMBIIIITIEHHOM

Poccuiickas Tocynapersennas https://www.rsl.ru/ru/4readers/catalogues/
6ubamnoreka. Kartamoru

DONEeKTPOHHBIE  pecypchl  OMOIMOTEKH

MI'TVY um. I''11. Hocosa

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

®denepanbHbIil 00pa3oBaTEIBHBIN MTOPTAI

http://ecsocman.hse.ru/

— OKOHOMHKA. Co1mosorusl.

YHuBepcHuTeTCcKas nH(pOpMaIMOHHAs . .
https://uisrussia.msu.ru

cucrema POCCHUA P

MexnyHapoaHas 6a3a TMOJIHOTEKCTOBBIX
»KypHaJI0B Springer Journals

http://link.springer.com/

9 MartepHaJIbHO-TEXHHYECKOE 00ecneyeHne TUCIMILITHHBI (MOLYJIs1)

MaTCpI/IaJIBHO-TCXHI/I‘-ICCKOe obOecrnieucHue JUCIUIIIIMHBI BKIIFOUACT:




Tun u HazBanue aygutopun OCHallleHNE ay AUTOPUU

VY4eOHble ayAUTOPUH JUIS IPOBEJCHUS 3aHATUHM JIEKIMOHHOTO TUNa MyJIbTUMEIUIHbIE
CpeICTBa XpaHEHMUsI, TIepeIavyr ¥ TIPEACTaBICHUS HH(POpMAIHN

VYueOHble ayIUTOpPUM JUIsI TPOBENEHUS MPAKTUYECKHX, J1a0OpaTOpHBIX 3aHATHUM,
IPYNIOBBIX M WHIAUBUAYAIbHBIX KOHCYJIbTALUN, TEKYLIEro KOHTPOJISI U MPOMEXYTOUHOH
aTrectTanuu MynbTUMEIUIHbIE CpeACTBA XpaHEHUS, Iepelau U NPpeICTaBIeHUs HHPOPMALIUH.

Jlocka, MyJIbTUMEUIHBIN IPOEKTOP, KPaH.

[TomereHus 1y caMOCTOATENbHOM paboThl 00yyaromuxcs [lepcoHanbHble KOMITBIOTEPEI
¢ maketom MS Office, Beixomom B UHTepHET HM ¢ JOCTYIOM B DJICKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA

[lomemenne s XpaHeHUss U NPODUIAKTUYECKOTO OOCTYKUBaHUS Yy4eOHOTo
obopynoBanus Illkadsl juis XpaHeHUs y4yeOHO-METOJUYECKOM JOKyMEHTAaIMM, Yy4eOHOro
obopyoBaHus

WHCTpyMEHTHI JUIs pEMOHTA J1ab0paToOpHOTo 000PYA0BaHUS



IIpuniaoxenne 1

6 YueOHO-MeTOANYeCKOe 00ecnieueHHe CAMOCTOATEILHOIH padoThl 00y4arommuxcst

[To mucummumbe «CHCTeMBl 3aIUTBI aTMOC(EpPb» TMPEAYCMOTPEHA ayAUTOpHAs H

BHEAYJUTOPHAS CAMOCTOSITENbHAsE paboTa 00yYaromuXcs.

AynuTopHas camMoOCTOsATENbHas paldoTa CTYAEHTOB TMPEIINOJAaraeT YCTHBIM OMpPOC

(cobecenoBanue) Ha MPAKTUYECKUX 3aHATHSIX.

[TpumepHBIe BONIPOCHI ISl Ay AUTOPHOTO YCTHOTO OIpOca:

©OoN Ok~ DdE

R e e T ol ol
©C©Woo Nk WD EO

Knaccugukanus Bog

Knaccugukarus npumeceit 1 3arpsa3HsONUX BEIIECTB

®u3nka U XUMHUS BOBI

MukpoOUOoIOTHS BOJIBI

BnusiHue Boabl Ha 3J0pOBBE YEIOBEKA

['upponucnepcHeie cuctemsl.. Kinaccuduxanms.

HpI0TOHOBCKME Y HEHBIOTOHOBCKHE JKUKOCTH

TpaekTopusi, TMHUA TOKa, TpyOKa TOKa, CTPys

VYcoBue HEpa3pbIBHOCTU CTPYH

YpaBHEHMS KOJIMYECTBA JBUKEHNS U ypaBHEHUE ABYXKEHUS Diliiepa
VYpasuenue bepnyinu. 3akon Ctokca

[TonsiTve nmorpaHuyHOro ciosi. MIsMeHeHue pexrMa Te4eHHs B IOTPaHUYHOM CJI0€
Pexxumbl 1BUKEHMS )KUIKOCTH

Teopus u KkpuTepuu nMoA00OHU

MexaHHYeCKHE CIIOCOOBI OUMCTKH BOJIBI

buoxumuueckne cnocodbl OYMCTKU BOJIBI

dusnueckue crnocoobl OUUCTKU BOJbI

XUMHUECKUe crIocOObl OYUCTKU BOJIBI

DU3NKO-MEXaHUUECKUE CTIOCOOBI OYMCTKU BOJIBI
OU3NKO-XUMUYECKHUE CIIOCOOBI OUYMCTKH BOJIBI



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: Cioco0eH npuHUMATH y4acTHe B HH/KEHEPHBIX Pa3pad0oTKaxX CpeHero YpoBHsI CJI0KHOCTH B COCTaBe KOLJICKTHBA; pa3padaTeiBaTh
U UCII0JIb30BATh rpadguuecKyio JOKYyMEHTAIHI0; OLICHUBATh PHCK M ONIPEAeJsAITh MepPhI 110 00ecnedyeHnI0 0e3011aCHOCTH pa3padaTbiBaeMoi
TeXHMKH; HCI0JIb30BATh METObl PACYETOB )JIEMEHTOB TEXHOJIOTHYECKOro 000pPy10BAHNS 10 KPUTEPUAM pPad0TOCIOCOOHOCTH M HAEKHOCTH

IK-1.1 [IpumMeHsieT HOpMaTHBHO MPABOBLIE AKThI B | [lepeuenb 60npocos 0 NOO2OMOBKU K IK3AMEH)
chepe TexHochepHoit 6€30macHOCTH, 1. Knaccudukarusi 3arps3HSIOMNUX BEMIECTB, COACPKANTUXCS B CTOYHBIX
rpaduueckyro JOKYMEHTAIUIO st BOJIaX
pa3paboOTKH IPOEKTOB MEPONPUITHIN B 2. Kiaccudukanmsi MeTo10B OYUCTKH CTOYHBIX BOJT.
o0JacTu OXpaHbl OKPYKAIOIIEH CPEIbI, 3. Obmme u coenuanbHble METONIBI MEepepadOTKH W 00E3BPEKUBAHUS
OXpaHBbI Tpy/1a, 0€301acCHOCTH B TBEPBIX OTXOJIOB.
Ype3BBIYANHBIX CUTYAIUSIX HA O0BEKTaX 4. VICTOYHHKY 3arps3HEHUS THAPOC]EPHI.
SKOHOMHUKU 5. Knaccuduxkaruys CTOYHBIX BOJI.
6. IlepepaboTKa 1 yTHIIM3AIKS TBEPABIX OTXO/IOB.
IK-1.2 AHaNM3UpyeT COCTOSIHUE 0OBEKTOB Ilepeuenv 60npocos 011 KOHMPOALHOU Ppabombl
NEeSTENIbHOCTH C TIO3UINH 00eCTIeueHHs 1. Knaccuduxkamms Bos
0€30IMaCHOCTH W BBITIOJTHCHHSI TPEOOBAHUH 2. Knaccudukarus npuMeceid U 3arpsA3HSIONINX BEIICCTB
HOpMAaTUBOB. [I[puMeHsIeT COBpeMEHHbBIE 3. ®u3nKa U XUMHSI BOJIBI
METOJIbI PACYETOB JIEMEHTOB 4. MuxpoOHoIOTHs BOBI
TEXHOJIOTHYECKOTo 000pyA0BaHUS T10 5. BnusHUE BOJBI HA 3JOPOBBE YETOBEKA
KpUTEPHUSIM pabOTOCITOCOOHOCTH 1
HaJC)KHOCTH
IK-1.3 OnennBaeT pUCKU U 3PPEKTUBHOCTD Koumponvuvie 3adauu

MPUHSTHIX IPOEKTHBIX PEIICHUH,
orpeieNisieT Mephl O 00ECTIEYCHHIO
6e3omacHOCTH. OCYIIECTBISIET KOHTPOJIb
IIPOEKTHBIX PELIEHUN, IPOEKTHOU
JIOKYMEHTAIUU B 00JIaCTU OXPaHbI
OKpYKarolleH cpeibl, OXpaHbl TPyAa,

3aoaua 1

Br1Opath 1 paccuuTaTh HAOPHBIE THAPOLMKIIOHBI JJIs1 OUUCTKU CTOYHBIX BOJ
(acoHHO-POPMOBOYHOTO 11€Xa. PacXxoa CTOYHBIX BOJ B CPEAHEM COCTABIISIET
100 M3/4. DPEeKTUBHOCTD OYUCTKM OT MeXaHHUeCkux mpumeceii n=80 %.
VY enbHbI BEC MEXaHWYECKUX 3arpsi3HAIOIIMX BEIIECTB B CPEAHEM paBEH
pr=2,6 r/em’,




0€30I1aCHOCTH B IIpC3BBI‘-IaI\/'IHLIX CUTyalusx

3aoaua 2

Paccunrare 3epHUCTBIC QWIBTPBI TSI TOOYUCTKH CTOYHBIX BOj. CpemHuit
pacxon crTouHblXx Box Qep=40000 MmY/cyr. OO6mmii  KkodpduuUEHT
HepaBHOMEPHOCTH Kog mare=1,51.

IIK-3: CnocoGen omnpeneasiTe HOPMATHBHbIE YPOBHHU [IONMYCTHMbIX HEraTHUBHBIX BO3/1eHCTBHII HAa 4eJIOBEKA M OKPYKAWIIYI Cpeay;
NMPOBOJANTH HM3MEPEeHUs] YPOBHeH ONMAaCHOCTed B cpele OOMTaHUSA, 00pPadaThIBATH INOJYYEHHbIE Pe3yJbTaTbl, COCTABJATH IPOTHO3bI

BO3MOKHOI'0 pa3BUTUA CUTYallUH,

AHAJIN3UPOBATL MEXAHU3MBI BO3/J€iiCTBHS OIIACHOCTEH Ha YeJI0BEKa, ONpPeEac/AThL XapaKTep

B3aUMO/IeHiCTBUSI OPraHU3Ma 4YeJiOBeKa C ONMACHOCTSIMH Cpelbl OOUTAHUS € Y4eTOM CHelH(UKH MeXaHM3Ma TOKCHYECKOro eiicTBHA
BPEAHBbIX BelIEeCTB, JHEPreTHYECKOro BO3eCTBHS W KOMOMHMPOBAHHOIO [eiiCTBUSI BpPEIHBIX (PAKTOPOB; OMNpeNe]asiTh ONACHbIE,
Ype3BbIYAITHO ONACHBIE 30HbI, 30HbI IPUEMJIEMOI0 PHCKa

IK-3.1 Ocy1ecTBiIsieT MOHUTOPUHT Ilepeuens 6onpocos 011 NOO2OMOBKU K IK3AMEHY
(YHKIIMOHMPOBAHUS CHCTEM 00ECTICUEeHUS 1 1. O0mme W cnenuagbHBIE METOABI TEPepadOTKH U 00€3BPEKUBAHMUS
yIpaBJIeHUs] OXpaHOH OKpY KaroIlel cpebl, TBEPJIBIX OTXO/I0B.
OXpaHoii Tpyaa, 0€30MacHOCTHIO B 2. I'mapomucnepcusie cuctembl. Knaccudukanmusi.
Ype3BbIYANHBIX CUTYALUSIX 3. HbIOTOHOBCKME U HEHBIOTOHOBCKHUE JKUAKOCTH
4. O4ncTKa CTOYHBIX BOJ OT TBEPIBIX BELIECTB M AMYJIBCHI: ammaparsl,
OCHOBBI pacueTra, 0COOEHHOCTH 1 001aCTH IPUMEHEHUS.
5. PeareHTHBIE METO/IbI OYMCTKH CTOYHBIX BOJI.
6. MemOpaHHBIE METO/Ibl OUUCTKU CTOUHBIX BOJ.
I1K-3.2 [IpoBoauT MuaHupoBaHue u Ilepeuenv 6onpocos 01 KOHMPOALHOU pabombi
JIOKYMEHTaJIbHOE COMPOBOXKIEHHUE 1. Tpaekropusi, TUHUS TOKa, TPyOKa TOKa, CTPYs
JESITeTBHOCTH TIO COOJTIOICHHUIO UITH 2. YcnoBue Hepa3pbIBHOCTH CTPYH
JOCTHKEHUIO TpeOOBaHUH HOPMATUBHBIX 3. YpaBHEHMs KOIMYECTBA ABWKEHHS U ypaBHEHHUE IBHKEHUs Dilnepa
aKTOB B c(epe oxpaHbl OKpyskatolel cpeabl, | 4. YpaBHenue bepnymu. 3akon Crokca
OXpaHbl Tpya, 0€30aCHOCTH B 5. IlonsiTe morpaHuyHoOro cjios. lM3MeHeHMe pexuMa Te4yeHUs B
Ype3BBIYAHBIX CUTYAIUSIX MOTPaHUIHOM CJI0€
6. Pe:xuMbl ABMIKEHHSI XKUJIKOCTH
I1K-3.3 Crioco6eH oCyIIeCTBISITE KOHTPOJIb KoumponvHuie 3a0auu

COACPpKaHNA B UCIIPABHOM COCTOSHUU
CHCTEM M CPEJICTB 3alIUTHI OKPYKAIOIICH
cpenbl, pabounx MECT, CUCTEM U CPEIICTB
3aIIUTHI IPH YPE3BBIYAHHBIX CHTYAIIUSX.
CriocobeH ocymecTBIATh KOHTPOJIb
BBITIOJTHCHUSI 3aTIAHUPOBAHHBIX

3aoaua 1

PaccunTtarh 37€KTPOKOATyIsTOP CO CTATbHBIMHU AJICKTPOJIAMHU JIJII OYUCTKH
XPOMCOJEPKAIUX CTOYHBIX BOJ.

HUcxonupie navHEeIe:

—pacxoa cTOYHbIX BoA Qw=10 Mo/a;

—UCXOAHble KOHLEHTpauuH Cen IIECTHMBAJIEHTHOIO XpPOMa M IIMHKA -




MEPOTIPHUATHIA 10 OXPaHE OKPYIKAroIIei
Cpebl, OXpaHe Tpy/ia, 00eCIeUeHUI0
0€30IIaCHOCTH B YPE3BbIUANHBIX CUTYAIHIX
Ha 00BEKTE

cootBeTcTBEHHO 50 1 20 Mr/am°;
—YIENbHBI pacxod JIEeKTpUYEeCTBa, HEOOXOMUMBIA I yHaJCHHs U3
CTOYHBIX BOJ | T moHa MeTauia, Qeur=3,1 A-4/T.
3aoaua 2
Paccuntath HOHOOOMEHHYIO YCTAaHOBKY.
Hcxonnble qanHble: CpeTHUM pacxoj] CTOYHBIX BOJ qw=2 1 M/
KOHIIGHTpAIMsl KATHOHOB M aHWOHOB B CTOUHOM BOJIE

I1K-4:

HAYYHO-UCCIIEA0BATC/IIBCKOI0 KOJJICKTHBA]

Cnoco0en

OPHEHTHPOBATLCI B  OCHOBHBLIX mpolJemMax TexHochepHoii  0e30aCHOCTH; NPUHUMATL  y4yacTHe B
HAYYHO-HUCCJIe0BATEIBLCKUX Pa3padoTKkax Mo MNpopuin NOArOTOBKH: CHCTEMATH3UPOBATHL HH(MOPMANUIO IO TeMe HCCJIe0BaAHUI,
NPUHUMATH Y4aCcTHE B IKCIIEPUMEHTAaX, 00padaThIiBaTh NMOJIy4Y€eHHbIE JaHHbIE; pelIaTh 3a/1a4i NPo(ecCHOHATBHOM 1esiTeJIbHOCTH B COCTaBe

HCIIOJBb30BATh 3aKOHBI M METOAbI MATEMAaTHKH, €CTCCTBCHHbLIX, TI'YMAaHHUTAPHbLIX H

IKOHOMHUYECCKHUX HAYK I[pPH PpeElICHUU l'[pO(i)eCCI/IOHaJH)HbIX 3ala4; NPUMCECHATH Ha IPAKTUKE HABBIKM IIPOBCIACHUA U ONHMCAHUSA
I/lCCJIeIIOBaHI/IfI, B TOM YHUCJIC OKCIEPUMEHTAJIBbHBIX

[IK-4.1 B cocTaBe Hay4HO-HUCCIIEIOBATETHCKOTO Ilepeuenv 60npocos 01 N0O20MOBKU K IKIAMEHY
KOJUICKTHBA IMPUHUMACT y9acTHE B 1. DIEKTPOXUMHUYECKHUE METOJIBI OYUCTKH CTOYHBIX BOJI.
pa3paboTKe U IKOJIOT0-3KOHOMHYECKOM 2. OuncTka Ha OCHOBE (ha30BbIX MIEPEXOJIOB.
000CHOBaHUH TIJIAHOB BHEPEHUS HOBOU 3. OmpecHeHHE BOJIBI.

MIPUPOTOOXPAHHON TEXHUKU U TexHONOTul, | 4. CopOLUMOHHBIE METOBl OYUCTKU CTOYHBIX BOJI.

9KOHOMHYECKOM PETryJIUPOBAHUHU 5. bruoxuMHu4YecKre METOIbI OYUCTKHA CTOYHBIX BOJI.

IPUPOJIOOXPAHHOM 1eATETHLHOCTH 6. 3aMKHYTbIE CHCTEMBI BOJHOTO XO3fICTBA, BBINYCK U pa30aBiIcHHE
OpTraHu3aIuu CTOYHBIX BOJI.

[1K-4.2 B cocraBe HayuHO-HCCIIE0BATENBCKOTO Ilepeuenv 60npoco 01 KOHMPONLHOU pabombl
KOJUIEKTHBA IPUHUMAET y4acTue B 1. Teopust u kpuTepuu nNo1OOU
pa3paboTKe MEPONPHUSITHIA TIO CHUKEHHIO 2. MexaHn4eckue criocoObl OYMCTKHU BOJIBI
MOKapHBIX U JPYTHX PUCKOB Ype3BhIUaiiHbIX | 3. buoxumuueckue crnocoObl OYMCTKU BOJIBI
CUTYyalHi 4, dusznueckue crroco0Obl OUUCTKH BOIBI

5. XumMnueckne cnocoObl OUUCTKH BOJIBI

6. OU3HKO-MEXAaHUUYECKUE CIIOCOOBI OUMCTKU BOJIBI

7. OU3UKO-XUMHUYECKHAE CIIOCOOBI OUHUCTKN BOJIBI
[1K-4.3 B cocraBe HayyHO-HCCIIE10BATENBCKOTIO Koumponvhulie 3a0auu

KOJUIEKTHBA ITPUHUMAET yJacTHE B OLICHKE
Pe3yIbTaTUBHOCTHU U 3((HEKTUBHOCTH
CHCTEMBbI yIIPaBICHNS OXPaHOH Tpyia

3aoaua 1

Paccunrath 31eKTpoau3ep 1Uisl OUUCTKU LIUAHCOJAEPIKALIUX CTOYHBIX BOJI.
HUcxonupie naHHEeIe:

— MPOM3BOJUTENBHOCTD DIEKTPONIH3epa Qw — 2,5 M°/u;




— UCXOJIHAsI KOHIICHTpAIUs [IMAaHUI0B B OYHIIeHHOU Bojie Cen=200 mr/amS:
— BpeMsI AIEKTPOXUMHUYECKO 00paboTku cTOUHbIX BOA tei=0,5 u.

3aoaua 2

Paccunrate  sieKTpOKOAryiasiTop € allOMHUHUBBIMHU
HEMPEPBIBHOTO JICHCTBHUSI.

Hcxoanpie JaHHBIC:

TIPOM3BOAUTENFHOCTE anmapara Qw=1,8 m%/4;
ucxonHoe coaepxkanue macena Cen=6000 /M
IJIOTHOCTD aJTIOMHUHHUS PAI=2,7 T/™M3;

HavyaJibHas TOJIIUHA 3JIEKTPOAHBIX M1acTuH 0,006 Mm;
MEXIIEKTpoIHOE pacctosiHue bh=0,02 m;

aHo/Has (KaToHAas) IIOTHOCTh ToKa ian=120 A/Mm?.

AIEKTPOIAMHU




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

[TpomexyTouHas aTTecTanus Mo JucHUILUInHE «CUCTEMBI 3aIUThI THAPOCHEPHD BKIIOYAET
TEOPETUYECKHE BOIPOCHI, MO3BOJIAIONINE OLEHUTh YPOBEHb YCBOCHUS 00yUalOIIUMUCS 3HAaHUH U
NPaKTUYECKHE 3a/aHusl, BBIABISIONIME CTENEeHb CQOPMHUPOBAHHOCTH YMEHUH W BIaJICHUMH,
OpOBOJUTCA B (hOpME SK3aMEHa.

DK3aMeH N0 JaHHOW TUCIUIUIMHE MPOBOAUTCA B YCTHOM (hopMe IO 3K3aMEHAlMOHHBIM
OuseraM, KaXIbIi U3 KOTOPBIX BKIIOYaeT 1 TeopeTuyeckuii Bonpoc, 1 mpakTudyeckyto 3afgauy u 1
[PAKTHYECKOE 3aJjaHue.

Tlokazamenu u Kpumepuu OYyeHUBAHUA IK3AMEHA.:

— Ha OILIEHKY «OTIMYHO» (5 0ayuioB) — 0O0y4aromuiicsi 1eMOHCTPUPYET BBICOKUN YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTHYeckoe U IIyOOKoe 3HaHue
y4ueOHOro Marepuaja, CBOOOJHO BBINOJHSET MPAKTUUYECKHE 3a/laHus, CBOOOJHO ONEpPUPYET
3HAaHUSAMH, YMEHUSMH, IPUMEHSET UX B CUTYALUsIX MOBBIIICHHOMN CI0XKHOCTH.

— Ha OILIEHKY «Xxopouio» (4 6aia) — oOydaromuiics JEMOHCTPUPYET CPEAHHMH YPOBEHb
c(OPMHUPOBAHHOCTH KOMIICTEHLIMH: OCHOBHBIE 3HAHMSA, YMEHHsS OCBOEHBI, HO JOIYCKAIOTCS
HE3HAaYUTEeNIbHbIE OIIMOKU, HETOUHOCTH, 3aTPYIHEHUS IIPU AaHAJTUTHUECKUX OIEpaLUsX, IepeHoce
3HAaHUI U yMEHUI Ha HOBbIE, HECTAHAAPTHbIE CUTYALIUH.

— Ha OLIEHKY «YJOBJIETBOPUTEIbHO» (3 Oasia) — 00y4daromuics 1eMOHCTPUPYET HOPOTOBBIN
ypOBEeHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIMN: B X0JI€ KOHTPOJIbHBIX MEPOIPUATUI OITyCKAIOTCS
OIIMOKHU, MPOSBISAETCS OTCYTCTBUE OTIEIbHBIX 3HAHUM, YMEHMH, HABBIKOB, OOydarolmuics
UCTIBITHIBACT 3HAUUTEIIbHBIC 3aTPYIHEHUS IPU ONIEPUPOBAHNUYU U 3HAHUSAMHU U YMEHUSMU MPHU UX
IIEPEHOCE HAa HOBBIE CUTYaLIUU.

— Ha OLIEHKY «HEYJIOBJIETBOPUTEIBbHO» (2 Oana) — 00ydaromicss JEeMOHCTPUPYET 3HAHUS
He Oosiee 20% TEOpETHUECKOTO MaTepHayia, MOMYCKaeT CYIICCTBEHHBIC OIIMOKH, HE MOXKET
NOKa3aTh MHTEJUIEKTyalbHbIE HABBIKU PEIIEHUS MPOCTHIX 3a/1a4.

— Ha OICHKY «HEYJOBIETBOPUTENbHO» (1 0amr) — oOydaromiuiicsi He MOXET IOKas3aTh
3HaHUS Ha YPOBHE BOCIIPOM3BEIECHHUS U OOBACHEHMS HWHPOpPMALMM, HE MOXKET II0Ka3aTb
MHTEIIJIEKTYaJIbHbIE HABBIKM PELICHUS MPOCTHIX 3a/1a4.



