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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
3aB. xkadenpoit A IO. IlepsiTuHCKUMIMA

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)

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
CPEJ/ICTB, METO/I0B KOHTPOJISL K TPOTrHO3UPOBAHUS

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

HucuumuinHa CucTeMbl 3alUThl TUApOoc(epbl BXOAUT B YacTh Y4eOHOro IIjIaHa
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:

IIponsBoacTBEeHHAs — IPEIIUILUIOMHAs IPAKTHKA

ITonroroBka K caue u caaya rocy JapCTBEHHOTO IK3aMeHa

ITonroToBka K mpoueype 3aluThl ¥ 3al1Ta BITYCKHON KBaIH()UKALMOHHON paboThI

3 Komnerenuun odyuarwmierocsi, opMupyembie B pe3yJabTaTe 0CBOCHHS

AUCHHUILINHBI (MOAYJISA) U IVIAHUPYEMBbIe Pe3yabTaThl 00y4eHH s

B pesynbraTte OcBOEHHMS IUCHUIUIMHBI (MOayss) «CHCTEMBI 3alIUTBl TUAPOChEpH»
oOyyaromuiics JoKeH 001aaTh CeAYOIIMMU KOMIETEHIIUSIMHU:

KO,[[ HHIUKATOpa I/IH,Z[I/IKaTOp JOCTHIXKCHHUA KOMIICTCHIINH

[TK-1 CniocobeH mpruHUMATh y4acTHE B MHKEHEPHBIX pa3padoTKaxX CPEeTHETO YPOBHSI CIOKHOCTU
B COCTaBe KOJUICKTHBA;, pa3pabdaThiBaTh W UCIHOJIL30BaTh TPaPUUECKYI0 JTOKYMEHTAIIUIO;
OLICHMBATh PHUCK M OIpEAeNsTh Mepbl M0 o0ecnedeHnto 0e30MmacHOCTH pa3pabaTbiBaeMOn
TEXHHUKH; HCIIOJIb30BATh METOJBI PACUETOB 3JIEMEHTOB TEXHOJIOTHUECKOTO OOOPYIOBAHHS IO
KPUTEPUIM PabOTOCTIOCOOHOCTH U HAICKHOCTH

IK-1.1 [IpuMmeHsieT HOPMATHUBHO TIPaBOBBIE aKTBl B cdepe TeXHOCHEpHOUH
0e30macHOCTH, rpapUUecKyl0 JOKYMEHTAIUIO NI pa3paboTKU MPOEKTOB
MEpONpUITHII B OOJACTH OXpaHbl OKpYXAlolEeH Cpeibl, OXpaHbl Tpyja,
0€30MacCHOCTH B YPE3BBIYANHBIX CUTYAIHIX Ha 00bEKTaX SKOHOMUKHU

[1K-1.2 AHanu3upyer cocTosiHue 00BEKTOB JAEATEILHOCTH C TIO3UIMH O0eCTIeUeHus
0€30MacHOCTH M BBINOJHEHUS TpeOOBaHMH HOpMaTuBOB. [IpumenHsieT
COBpEMEHHBIE  METOAbl  pPacyeTOB  JBJEMEHTOB  TEXHOJOTHYECKOTO
000pyTIOBaHUS 110 KPUTEPHSIM PAOOTOCTIOCOOHOCTH U HAJIC)KHOCTH

IK-1.3 OnennBaer pucku U 3()(PEKTUBHOCTH TPHUHATHIX TPOCKTHBIX PpEIICHUH,
ompenensieT Mepbl Mo olecrneyeHHIo Oe3omacHOCTH. OcCyIecTBIseT
KOHTPOJIb IMPOEKTHBIX pEIIEHUH, MPOEKTHON TOKYMEHTaluu B 00JacTH
OXpaHbl OKpY’)KalolleW cpeabl, OXpaHbl TpyjAa, OE30MacHOCTH B
Ype3BbIYAHBIX CUTYALUAX

[IK-3 CnocoOeH onpenensTh HOpMaTUBHBIE YPOBHH JIOYCTHMbIX HETaTUBHBIX BO3CHCTBUI Ha
YEJIOBEKA M OKPYXKAIOILYI0 Cpedy; NPOBOAUTh H3MEPEHHUS YPOBHEH OIIACHOCTEH B Cpexe
oOuTaHus, 00padaThIBaTh NOJTYUYEHHBIE PE3yJIbTAThl, COCTABIIAThH IPOTHO3bI BO3MOXKHOTO




Pa3BUTHA CUTyalUW; aHAJIU3UPOBATb MEXAHW3MBI BO3JCHCTBHS ONACHOCTEH Ha YEJIOBEKA,
OTIpeNIeNIATh XapaKTep B3auMOJICHCTBHS OpraHN3Ma YeJIOBEKa C OMACHOCTSIMU Cpe/ibl OOMTaHUS C
y4eTOM CHEeNHU(PUKH MEeXaHU3Ma TOKCHUYECKOro JEHCTBHUS BPEAHBIX BELIECTB, YHEPIETHUECKOTO
BO3/ICUCTBUSI M KOMOWHHUPOBAHHOTO JACUCTBHUS BPEIHBIX (AKTOPOB; ONPEACIATH OIACHBIE,
YPE3BBIYAHO ONACHBIC 30HBI, 30HbI IPUEMIIEMOTO PUCKA

[K-3.1 OcymiecTBiIsieT MOHUTOPHHT (DYHKLIIMOHUPOBAHUS CUCTEM OOECIeUeHUs U
yOpaBICHUS  OXPAaHOH  OKpyKaiomel  Cpeabl, OXpaHOH  Tpyaa,
0€30aCHOCTBIO B UYPE3BHIUANHBIX CUTYALUIX

[K-3.2 IIpoBoguT  IUIAaHUpPOBAaHME M JOKYMEHTAJIbHOE  COIPOBOXKJIECHUE
NEeATEJIFHOCTH 1O  COOJIOACHHIO WM  JOCTH)KEHHIO  TpeOOBaHMI
HOPMATHBHBIX aKTOB B c(hepe OXpaHbl OKPY’KaIOLIEeH Cpe/bl, OXpaHbl TPYIa,
0€301acHOCTH B YPE3BbIYANHBIX CUTYAIUAX

I1K-3.3 CriocoOeH OCYINEeCTBIATh KOHTPOJIb COJCPIKAHUS B UCIIPABHOM COCTOSIHHH
CUCTEM U CPEJCTB 3aIUTHI OKPYXKAIOIICH Cpelibl, pabounux MECT, CHCTEM U
CPEJICTB 3alIUThl IPH YPE3BbIUAHBIX CUTYanusx. CrocOOCH OCYIIECTRIISTh
KOHTpOJIb BBITIOJTHCHU S 3aHJIaHI/IpOBaHHBIX MepOHpI/IﬂTI/If/'I 10 oxpaHe
OKpYXaloIel Cpelbl, OXpaHe Tpyda, OOeCIeYCHHIO Oe30IacHOCTH B
YPE3BLIYAMHBIX CUTYALIMIX HA O0BEKTE

[1K-4 CriocobeH OpHEHTHpPOBATHCSA B OCHOBHBIX MpoOJieMax TeXHOc(hepHOH Oe30MMacHOCTH;
NPUHUMATh y4YacTHE B HAayYHO-HCCIIEOBATENIBLCKUX Pa3pabOTKax MO MPOPHII0 MOArOTOBKH:
CHUCTEMATH3HpOBAaTh HWHQPOPMAIMIO 10 TEME HCCIICOBaHUM, MPHHAMATh Y4YacTHE B
JKCIIEpUMEHTaX, 00palaThiBaTh MOIYyYEHHBIC ITaHHBIC; peIaTh 33Jayd MpodecCHOHATBHOM
NeSITETIHbHOCTH B COCTaBE HAYYHO-HCCIICJIOBATEIILCKOTO KOJUICKTHBA; MCIOJIB30BATh 3aKOHBI M
METOABl MaTEMAaTHKH, €CTECTBCHHBIX, TYMAaHUTAPHBIX U HSKOHOMHYECKUX HAyK MpPHU PEIICHUH
NpopEeCCHOHATBHBIX 3a/ia4y; TPUMEHSITh Ha TPAKTUKE HABBIKM TIPOBEJCHHUS M OIUCAHHS
HUCCJIEIOBAHUMN. B TOM YHUCJIE DKCIIEDUMEHTAIBHBIX

[1K-4.1 B cocTtaBe Hay4HO-HCCIEA0BATEIBCKOTO KOJUIEKTUBA TPUHUMAET y4acTHE B
pa3paboTKe M HKOJIOr0-?KOHOMMYECKOM OOOCHOBAHUU IJIAHOB BHEIPEHUS
HOBOM IPUPOJOOXPAHHOM TEXHUKM W TEXHOJOTHMH, SKOHOMHUYECKOM
peryJIupoBaHuH IPUPOJOOXPAHHON AEATENBHOCTA OPraHU3alluU

I1IK-4.2 B cocraBe Hay4HO-UCCIEA0BATENBCKOTO KOJUIEKTUBA IPUHUMAET y4acTUE B
pa3paboOTKe MEpPONPHUATHH IO CHIDKCHHIO TOXAPHBIX W JIPYTHX PHCKOB
Ype3BhIYAMHBIX CUTYAIIUHN

IK-4.3 B cocTaBe Hay4HO-UCCIEA0BATEIBCKOTO KOJUIEKTUBA TPUHUMAET y4acTUE B
OIICHKE pPEe3yJIbTATUBHOCTH M D(P(HEKTUBHOCTH CHUCTEMBI YIIPaBICHUS
OXpaHoM TpyJaa




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 | KOHTaKTHasg paboTta E = dopma TeKy1Iero
S B
= o] U KOHTPOJIS
Pazgen/ Tema 3 (B axaz. yacax) £ B A . P Kon
g & ©| caMOCTOATENbHOM | ycIeBaeMOCTH U
JUCIUILIAHEL 3 = . | xommerenuu
O 2 5 paboThI MIPOMEKY TOYHOM
nmab. | mpakt. | 3 ATTECTAIMH
Jlek. =at 1T
3aH. 3aH. | O
1. Paznen 1
11 Yemosexk u  Boxa: CamocTosgTeabHoe
’ ’ n3yueHue yuebHoit| YcTHEII onpoc
B3aMMOCBSI3b ul 8 2 Y y N P TIK-1.1
B3AIMOBABHCHMOCTE U HAYYHOU (cobecenoBanue)
JIUTEPaTypbl
HWroro no pazneny 2
2. Paznen 2
I1K-1.2, TIK-
2.1 3aKoHOIATENHCTBO B .
oOMaCTH OXHaHLI BOHBIX CaMoCTOSITENBHOE 1.1, IIK-1.3,
CCYDCOB p 8 2 u3ydeHue yueOHol | YcTHBIN ompoc IK-3.1, IIK-
Ir\)/IeZg[yHa.ponHoe W HAYYHOU (cobecemnoBanme) 3.2, [1IK-3.3,
COTPY,THHYECTRO JIUTEPATYyPbl [K-4.1, TIK-
4.2, T1K-4.3
HWroro no pazneny 2
3. Pasgen 3
CaMoCTOATEIBLHOS
3.1 ®wusuka, XuMUI U 8 4 usyueHue yueOHOM | YcTHBIH ompoc TK-1.3
MHUKPOOHOJIOTHS BOJIBI U Hay4YHOH (cobecenoBaHue) '
JTUTEPATYPBI
HWroro no pazaeny 4
4. Pasnen 4
41 Knaccuduxaus CamocTosATensH0e
BOJHBEIX OOBEKTOB, BOJ, BVUCHHE VaeOHO TectupoBanue
MpHUMeECei ecTecTBEHHOro u| 8 2 y W Ha 3}{0171 YCTHBIN oMpoc TIK-3.1
UCKYCCTBEHHOTO i yaT o (cobecenoBaHue)
TIPOUCXOKACHUS patyp
Htoro no paszaerny 2

5. Pasnmen 5




5.1 OcHOBHBIE ITOJIOKEHUS
THIPOJANHAMHUKH
JTUCTIEPCHBIX CUCTEM

CaMoCTOATEILHOE
U3yueHHe yueOHOM
U Hay4HOH
JTUTEPATYPHI

Tectuposanue
VYerHbli onpoc
(cobecenoBanue)

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

HWroro no pazgeny

6. Pasnen 6

6.1 Knaccudukamus u
OCHOBEI MPUMEHEHUS
9KOOMO03aIUTHON TEXHHKH.
CucTeMbl OYMCTKH, METOJIBI
OILIEHKH OCHOBHBIX
TEXHUYECKUX IOKa3aTeeit

CamocTosATeNnbHOE
u3yueHue yueOHOMH
1 HAy4HOU
JIUTEPaTyphl

TectupoBanue
VYeTHbli onpoc
(cobecenoBanue)

IK-3.3

HWroro no pazgeny

7. Pasnen 7

7.1 OCHOBBI BbIOOpa
MIPOEKTHBIX pelIeHui
CHCTEM BOZIOOYHCTKH.
Tunosbie CXCMBI,
OPaKTHYECKHE OCHOBBI
OYHCTKH BOABI - (PH3UKO-
XUMHYECKas CYILHOCTb
HPOIIECCOB,
KOHCTPYKTHBHBIC
0COOEHHOCTU  aNmaparos,
OCHOBBI BBIOOpA M pacuera

9/41

CamocrosTesnpHoe
u3ydeHue y4eOHon
W HAYyYHOU
JIUTEpaTyphl

TectupoBanue
YcTHBI ompoc
(cobecenoBanue)

[1K-4.1, TIK-
1.1, [IK-1.2,
IK-1.3, IIK-
3.1, TIK-3.2,
IK-3.3, I1K-
4.2, TIK-4.3

Wroro no pazneny

9/41

8. Pa3nen 8

8.1 OcHoBHBIE CIIOCOOBI
OYUCTKH CTOYHBIX BOJ, HX
(bU3UKO-XUMHYECKas
CYLIHOCTh. AmmapatypHoe
odopmiieHue Croco0oB,
OCHOBBI pacuera,
ocoOeHHOCTH U 001acTH
MPUMEHCHUS: OYHCTKA
CTOYHBIX BOJ OT TBep}IBIX
BEIIECTB W  OMYJbCHH,
peareHTHbIe, MEMOpaHHEIE,
AIIEKTPOXUMHUYUCCKUE
MCTOAbI OYHMCTKH, OYHUCTKaA
Ha OCHOBE (ha3oBbIX
MEPEeXO/I0B,  OIPECHEHUE
BOJbI, COPOIMOHHBIE U
OMOXUMHUYECKHE METOBI

9/41

CaMocCTOATENBHOE
U3yueHHe yueOHOM
U Hay4yHOH
JATEPaTyphI

TectupoBanue
YcTHBIl ompoc
(cobecenoBanue)

IK-4.2, TIK-
1.1, [IK-1.2,
IK-1.3, IIK-
3.1, IIK-3.2,
IK-3.3, IIK-
4.1, 1IK-4.3

HWroro no pazneny

9/41

9. Paznmen 9




9.1 3aMKHyTBIE CHCTEMEI
BOJIHOT'O XO03SIICTBa,
BBIIYCK M  pa3baBieHUe

CTOYHBIX BOJ. Cucrembl I1K-4.3, TIK-

OYHCTKH CTOYHBEIX BOJ OT CaMOoCTOSTENBHOE TecTHDOBAHNE 1.1, T1IK-1.2,

OCHOBHBIX BUJIOB u3yueHue yueOHOH DS IK-1.3, I1IK-
.. 3 9/61 | 2,5 . YcTHBIH onpoc

3arpsi3sHEHUH; mepepaboTka Y Hay4IHOU (coBeceioBanne) 3.1, IIK-3.2,

U yTHIM3alUs  TBEPIBIX JTUTEPATYPBI A IK-3.3, [IK-

OTXOJIOB, ob1ue " 4.1, TIK-4.2

CreanbHbIe METOJIBI

nepepaboTKH u

00€3BpEeIKMBAHIS  TBEPIBIX

Hroro no pasgeny 3 9/611 | 2,5

HWroro 3a cemectp 30 30/141| 8,5 9K3aMeH

Hroro mo aucuuiinae 30 30/141 | 8,5 JK3aMeH




5 O6pa3oBaTeibHbIE TEXHOJIOTHH

B mpomecce mpenomaBaHus IUCHUIUITMHBI «CHCTEMBI 3aIUThl TUAPOCchepbIchephD
OPUMEHSIOTCS  TPaAMLMOHHAS,  MOJYJbHO-KOMIIETEHTHOCTHas W HMH(OpPMAIOHHO-
KOMMYHHKAIIMOHHAA 06p330BaTCJ'H)HBI€ TEXHOJIOI'H.

Cuctema opraHuzanuu ydeOHOro mpolecca J0/DKHAa ObITh OpUEHTHpPOBaHA Ha
VWHJIUBUAYaJIbHBIA MOAXOJ K YYallUMCS W JOJDKHA COAEpKaTh 3aJlaHHsl PAa3HOr0 YPOBHSA
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 IiTyOOKOMY OCBOEHHUIO TEOPETHUECKUX IOJIOKEHHH W HMX
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  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:

- Cco3JaHHe MpPOOJIEMHBIX CHUTyalludi C TIOKa3aTeNbHBIM pEHIeHHEM MpPOoOJIeMbI
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 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. Jlykanun, A. B. mkeHepHast 5KOJIOTHS: TIPOIIECCHI U alapaThl OYMCTKUA CTOYHBIX BOJ
U niepepaboTku ocankoB : yueO. mocoodue / A. B. Jlykanun. — Mocksa : UHOPA-M,



2018. — 605 c¢. + [lom. wmatepuansl [DIEKTpOHHBIH pecypc; Pexum mocryma:
https://new.znanium.com]. — (Bsicmee obpa3oBanue: bakamaBpuar). — Www.dx.doi.org /
10.12737/22139. - ISBN 978-5-16-012132-1. - Tekcr : oanektponHbii. - URL:
https://znanium.com/catalog/product/924677 (nata obpamenus: 28.10.2020). — Pexxum gocryma:
TI0 MOJIITHCKE.

2. Beromkun, A.I'. UHxeHepHas 3amuta ruapocepsl OT COPOCOB CTOYHBIX BOJ | Y4eO.
nocobue / A.I'. BeromikuH. - 2-¢ 3., ucnp. u goir. - Mocksa : Mudpa-Umkenepus, 2019. - 296 c.
- ISBN 978-5-9729-0277-4. - Teker : AJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1053372 (mara oOpamenus: 28.10.2020). — Pexum
JOCTYyTA: 110 TIOATUCKE.

0) lonostHUTEIBLHAS JINTEpPATypa:

1. bawnoBckas, . FO. Mopckas 9kojoruss W OPUOPEKHO-MOPCKOE
PHUPOIOTIONB30BaHue: YueOHoe nocooue/bimuosckas . 1O., 2-e u3a. - Mocksa : @opym, HUL]
NH®PA-M, 2016. - 168 c. (Briciee obpazoBanue: bakamaspuar) ISBN 978-5-00091-140-2. -
Teker : anekrponnsiii. - URL: https://znanium.com/catalog/product/525860 (nara oOpaiueHwus:
28.10.2020). — Pexxum 10CTYMIA: 110 ITOIITHCKE.

2. Kcenogonto, b. C. Ounctka CTOYHBIX BOJ: KHHETUKA (prroTaruu U proToKoMOaiHBI
monorpadus / b.C. Kcenodonros. — Mocksa : ] «POPYM» : UHDPA-M, 2018. — 256 c. -
ISBN 978-5-16-105928-9. - Texct : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/914652 (nara obparmienus: 28.10.2020). — Peskum mocryma:
110 TO/ITUCKE.

3. Kapmanos, A. I1. TexHOJIOTHsI OYMCTKH CTOYHBIX BOA: YueOHoe mocodue / KapmaHoB
A.Il. - Bomorma:udpa-Unxenepus, 2018. - 212 c.: ISBN 978-5-9729-0238-5. - Tekcr :
snektponnsii. - URL: https://znanium.com/catalog/product/989561 (mara oOpareHus:
28.10.2020). — Pexxum jocTyma: mo mommcKe.

4. I'yaxos, A.I'. MexaHnndeckast O4MCTKA CTOYHBIX BOJ : yue0. mocooue / A.I'. I'yakos. -
2-e u3]1., iepepad. u jor. - Mocksa ; Bonorna : Undpa-Umxenepus, 2019. - 188 c. - ISBN 978-5-
9729-0311-5. - Tekcr : smekrponnsiii. - URL: https://znanium.com/catalog/product/1053347
(mata obparenus: 28.10.2020). — Pesxum gocTyma: mo mojamnucke.

5. JlykanuH, A. B. IIpornecce u anmapaTbl OMOTEXHOJIOTHIECKON OYUCTKHA CTOYHBIX BOJT
yue6. nocobue / A.B. Jlykanun. — MocksBa : UHOPA-M, 2017. — 242 c. — (Beicuiee
obpaszoBanue: bakamaBpmar). - ISBN 978-5-16-103510-8. - Tekct : smekrtponnsrii. - URL:
https://znanium.com/catalog/product/610262 (m1ara obparienus: 28.10.2020). — Pesxum noctymna:
IO TIOJIITUCKE.

6. KcenodonroB, b. C. O6paboTka ocankoB CTOYHBIX Boxa : yued. mocobue / B.C.
KcenodonroB. — Mockpa : UHOPA-M, 2019. — 262 c. + [lon. maTepuanbl [DIEKTPOHHBIN
pecypc; URL: http://new.znanium.com]. — (Beicmiee oOpa3oBanue: Maructparypa). —
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 obOpareHus:
28.10.2020). — Pexxum 10CTyMIA: 11O 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 (maTta obpaieHus:
28.10.2020). — Pesxum ocTyma: mo Mo mucKe.

8. Betomkun, A. I'. TexHHYECKHE CPEACTBA HHKEHEPHOM YKOJIOTHH © yueOHOe ocobue /
A.T. Beromkun. — Cankr-IlerepOypr : Jlanp, 2018. — 424 c. — ISBN 978-5-8114-2825-0. —
Tekcr : anexrponnsi // JlaHb : 21€KTPOHHO-OMOIMOTEYHASI CUCTEMA.



https://new.znanium.com/
http://www.dx.doi.org/
https://znanium.com/catalog/product/924677
https://znanium.com/catalog/product/1053372
https://znanium.com/catalog/product/525860
https://znanium.com/catalog/product/914652
https://znanium.com/catalog/product/989561
https://znanium.com/catalog/product/1053347
https://znanium.com/catalog/product/610262
http://new.znanium.com/
http://www.dx.doi.org/10.12737/textbook_5d0c6a6ec8d5f8.14129585
https://znanium.com/catalog/product/991888
https://znanium.com/catalog/product/1053350

— URL: https://e.lanbook.com/book/107281 (nara obOpamenus: 28.10.2020). — Pexum
JOCTYyTa: U aBTOPH3. TIOJIb30BATEIICH.

9. AGpamoB, A. A. daoTarioHHBIE METOIbI OOOTaIeH s : yueOHuk / A. A. AbpamoB. —
4-e uzn., npepabotanHoe u aon. — Mocksa : ['opnas kuura, 2017. — 600 c. — ISBN 978-5-
98672-413-3. — TekcT : 3nekTpoHHbIi // JlaHb : aneKTpoHHO-OMOIHoTeyHas cucrema. — URL:
https://e.lanbook.com/book/111390 (mata ob6pamienusi: 28.10.2020). — Pexxum nmoctyma: yis
aBTOPU3. IT0JIB30BATEIIEH.

10. ®enopos, C. B. MeTop! nporHo3upoBaHus KauecTBa BoAbl : yueOHoe nocodue / C.
B. ®enopos, A. B. Kyapseues. — Cankr-IlerepOypr : Jlanp, 2019. — 96 ¢. — ISBN 978-5-
8114-3695-8. — Texkct : anexrponHslii // Jlans : anexTpoHHO-OnbIMOTeYHast cucrema. — URL:
https://e.lanbook.com/book/113917 (mata oOpamienus: 28.10.2020). — Pexxum moctyma: st
aBTOPH3. MOJIb30BATEINIEH.

B) MeToan4yeckne ykazaHusi:

1. Bo6GpoBa 3.M. Pacuér mapameTpoB BOJOOTBOASIIMX KAHAJIOB U TOPHU30HTATHHOTO
oTcTOMHHMKA [ TeKCT]: MeToa. yKa3aHus K BBITIOJHEHUIO MTPAKTUUECKUX 3aHATHHI MO JUCIUTIIMHE
"Oxomorus" Mg CTYACHTOB TexHWYecKuXx creuuaibHocTedd. MITY, [kad. ITIDubXI].
MarnuTtoropck, 2006. 11 c.

2. OscannukoBa H.M. HccnenoBanue cBOMCTB peareHTOB - (uokyisHTOB [IAA u
"AkBaron" [TekcT]: MeToa. yka3aHus K BBITIOJHEHHUIO J1a00paTOpHOI pabOThI MO JUCIUTIIIHHAM
"Oxonorua" u "OxpaHa OKpy’Karolei cpeipl”" Ui CTyIEHTOB Bcex crenmanbHocterd /| H.U.
OscsaankoBa, E.A. Adonuna, A.M. I'yces; MI'TY, [kad. [IDubXX/]]. Marautoropck, 2004. 16
c.

3. OBcsannukoBa H.M. Pacu€r XMMHYECKHX METOIOB OYMCTKH CTOYHBIX BoA [Tekcrt]:
METOJI. YKa3aHHs Ui MpaKkTUdecKuxX paboT mo mucuuruinHe "CHCTEeMBI 3allUThl CPEJIbI
obutanus" ms ctynentos crer. 280100. MI'TY, [kad. [I1DubXX/1]. MarauTtoropck, 2007. 13 c.

4. OpcsnaukoBa H.M. Pacuér ¢unbTpoB /s ounctku ctouHbix Box [Tekcr]: meron.
yKa3aHUs I IPAKTUIECKUX padboT mo aucruruinHe "CUCTEMBI 3allUThl Cpelbl OOuTaHus" st
cryaenroB cren. 280101 / H.U. Ogscsuumkosa, T.IO. Tropuna; MI'TY, [kad. T1DubX/].
MarnuTtoropck, 2009. 14 c.

5. OBcsunukoBa H.M. Pacu€T rupponMKIOHOB IS OYMCTKH CTOYHBIX BOA [Tekcr]:
METOJ. YKa3aHUs I TPAKTHYECKUX paboT mo aucuumuinHe "CHCTEMBl 3alluThl CPEJIbI
obutanus" mns crynentoB crneir. 280101 / H.U. OscsauaukoBa, T.1O. Tropuna; MI'TY, [kad.
[MOubXX]]]. Maraurtoropck, 2009. 18 c.

6. OBcannukoBa H.M. Pacu€r coopyskeHHii s 3IeKTPOXUMHUYECKHX METOJI0B OYMCTKH
[TekcT]: MeTO. yKa3zaHus JUIsl IPaKTHUECKUX paboT nmo aucuuiuinHe "CHCTeMBbI 3alUThl CPEIbl
obutanus" mns crynentoB crneir. 280101 / H.U. OscsuuukoBa, T.1O. Tropuna; MI'TY, [kad.
[MOubXX]]]. Maraurtoropck, 2010. 20 c.

7. OBcannukoBa H.M. Bei6op u pacu€T 0TCTOWHUKOB U1l OYUCTKU CTOYHBIX BOJ [ TekcT]:
METOJ. YKa3aHUs I TPAKTHYECKUX paboT mo nucuumuinHe "CHCTeMBl 3alluThl CPEJIbI
obutanus" mus crynentoB cneir. 280101 / H.U. OscsauaukoBa, T.1O. Tropuna; MI'TY, [kad.
[MOubXX]]]. Maraurtoropck, 2010. 13 c.

8. OBcsannukoBa H.U. Pacuér obopynoBanus st monHoro oomena [Tekcrt]: metos.
yKa3aHUs I MPAKTUYECKUX padboT mo aucruruinHe "CUCTEMBI 3alUThl Cpeibl OOuTaHus" s
ctynenTos cretl. 280101. MI'TY, [kad. [I9ubXX1]. Marautoropck, 2008. 25 c.

9. OBcsannukoBa H.M. PacuéT OmoXmMHU4YeCcKUX METOJ0B OYMCTKH CTOYHBIX BOA [TekcT]:
METOJI. YKa3aHHs Ui MPaKTUYecKuX paboT mo mucuuruinHe "CHUCTEMBI 3allUuThl CPEIIbI
obutanus" miast cryaento crer. 280101 Bcex dopm oOyuenus / H.. Oscsuuukora, T.1O.
3yeBa; MI'TY, [kad. [1DubXX/1]. MarauToropck, 2012. 24 c.

10. OscsaamkoBa H.M. Pacuér ycnmoBmii cOpoca CTOYHBIX BOJX B BOJHBIE OOBEKTHI
[Tekct]: MeToA. yKa3zaHMs K NOPAKTUYECKUM 3aHATHUAM MO JUCHUIIMHAM "OJkojorus" u
"CucteMbl 3alIUTHI cpebl oouTanus" s cryaeHtos crern. 280101 / H.M. OBcsiHHUKOBA,


https://e.lanbook.com/book/107281
https://e.lanbook.com/book/111390
https://e.lanbook.com/book/113917

T.1O. Tropuna; MI'TY, [kad. [I1DubX/l]. Marautoropck, 2011. 21 c.

r) [IporpammHoe obecneuenue u UHTepHeT-pecypcebl:

IIporpammHoe o6ecneyenmne

HaumenoBanue .

10 Ne norosopa Cpox neicTBUs TUIIEH3UN
MS Office 2007 |\, 135 o1 17.09.2007 GeccpouHO
Professional
7Zip CcBOOOIHO 0ECCPOUHO
FAR Manager |cBo601HO OECCPOYHO

HpO(l)eCCI/IOHa.]II)HbIe 0a3bl JAHHBbIX U I/IH(l)OpMalH/IOHHLIe CIIPaBOYHLIC CUCTEMbBI

Hassanue xypca CchpUIKa

MC}K,Z[YHapOI[HaH 0asza IOJHOTEKCTOBBIX

JypHalion Springer Journals http://link.springer.com/

YHuBepcurerckas nH(pOpMaLMOHHAs . .
https://uisrussia.msu.ru
cucrema POCCU B
(0] AJIbHBIN a30BaTeJILHBINA ITOPTAJI
cacp obpasoare op http://ecsocman.hse.ru/
— DKOHOMHKA. Conmosiorusi.

DNEeKTPOHHBIE  pPEeCypchl  OMOIMOTEKH

. i 2 =
MLTY v, . Hocopa https://magtu.informsystema.ru/Marc.html?locale=ru

Poccuiickas I'ocynapcrBennas

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

denepanbHOE roCyIapCTBEHHOE
oromketHoe yupexaenne «Denepansueiii|URL: http://wwwl.fips.ru/
HHCTUTYT [IPOMBIILICHHOM

Wndopmannonnas cucrema - Eaunoe

URL: http://window.edu.ru/
OKHO JOCTyma K HWH(MOPMAIMOHHBIM

ITouckoBast cucrema Axamemust Google

(Google Scholar) URL: https://scholar.google.ru/

HammonanpHas UH()OPMAIIMOHHO-
aHanuTHUeckas cuctema — Poccuiickmii|URL: https://elibrary.ru/project risc.asp
nHaekc HayuyHoro rurtuposanus (PHUHI)

OnekTpoHHass  0a3a  HEPUOAMYECKUX

n3nanuit East View Information Services, https://dlib.eastview.com/

9 MartepHaJIbHO-TEXHHYECKOE 00ecneuyeHne TUCIMILITHHBI (MOLYJIs1)

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


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

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
¢ makerom MS Office, Beixogom B MHTEpHET U € JOCTYIIOM B 3JIEKTPOHHYIO HHPOPMAI[MOHHO-
00pa30oBaTeNIbHYIO Cpely YHUBEPCUTETA

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

WHCTpyMEHTHI JUIs pEMOHTA J1ab0paToOpHOTo 000PYA0BaHUS



IIpuniaoxenne 1

Y4eOHO-MeTOANYECKOE 00ecTieYeHHe CAMOCTONATeILHOIH padoThl 00yYarommxcst

[To mucummumbe «CHCTEMBI 3alIUTBI aTMOC(EPB» NPEAYCMOTPEHA AayAuTOpHAs 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.

Hpl0TOHOBCKME 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 kpuTepuu nMog00Ms

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

OuneHo4HBIE CpeICTBA /sl IPOBe/IeHUsI POMEKYTOYHOM aTTecTAlMU
ILiianupyemMbie pe3yJbTaThl 00YUeHHs] H OLIEHOYHbIE CPeICTBA /ISl IPOBEIeHUsI IPOMEKYTOUYHOM aTTecCTALUM

CTpyKTypHBII [Tnanupyemble pe3yabTaTbl 00ydeHuUs OneHouHble CpescTBa
JIEMEHT
KOMIIETEHIINH

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 TexHochepHOi 6e30MmacHOCTH, 1. Knaccudukanus 3arps3HsIONIMX BEIIECTB, COACPIKAIIUXCS B CTOYHBIX
rpadU4ecKyro TOKYMEHTAIIHIO IS BOJIaX
pa3paboTKu MPOEKTOB MEPONPUATUI B 2. Knaccuduxkanusi METO10B OYUCTKU CTOYHBIX BOJI.
00J1aCTH OXpaHbl OKPYKAIOIIEH CPEIbI, 3. O0mue ® croernualbHbIle METONBI IMEepepadOTKH W 00e3BpEIKHBAHUS
OXpaHsbl Tpya, 0€30acHOCTH B TBEPJIBIX OTXO/I0B.
YpE3BBIYAIHBIX CUTYAIUSIX Ha 00BEKTaX 4. VICTOYHHKY 3arpsi3HEHUS THIPOCHEPHI.
9KOHOMHKHU 5. Knaccuduxkanusi CTO9HBIX BOJ.
6. IlepepaboTKa M YTHUIM3AIUS TBEPABIX OTXOIOB.
IK-1.2 AHanu3upyeT COCTOSIHUE 00BEKTOB Ilepeuenv 60npoco 01 KOHMPONLHOU pabombl
NEATEIFHOCTH C ITO3UIIMN 00ECIIeYEHUS 1. Knaccudukanus Bos
0€30MaCHOCTH U BBITIOJIHEHUS TPEeOOBaHUI 2. Knaccuduxamus npuMeceil v 3arpsA3HsIONINX BEIIECTB
HOpMaTuBOB. [IpuMeHsieT coBpeMeHHbIE 3. ®u3uKa U XUMHS BOJBI
METO/Ibl PACUYETOB JIEMEHTOB 4. MukpoOuOoIOTHSs BOABI
TEXHOJIOTMYECKOro 000pyA0BaHUs 1O 5. BnusiHue BoJbI Ha 3J0POBBE UEIOBEKA
KpUTEpHsIM pabOTOCTIOCOOHOCTH U
HaJEeKHOCTH
IK-1.3 OnenuBaeT pucku U 3PPEKTUBHOCTH Konmponvnuie 3a0auu
IPUHATHIX IPOEKTHBIX PEILICHUM, 3aoaua 1
OTIpeieNIsieT MePBI 0 00ECTICYCHHTO BreiOpaTh M paccuuTaTh HANOPHBIC THUAPOIMKIOHBI JUISI OYUCTKU CTOYHBIX
6e3omacHOCTH. OCYIIECTBISIET KOHTPOJb BoA (acoHHO-(pOpMOBOUYHOTO Iexa. Pacxol CTOYHBIX BOA B CpeIHEM
MPOEKTHBIX PEIICHUN, TIPOCKTHOM coctapmer 100 M4, DPGEeKTHBHOCT OUYMCTKM OT MEXaHHIECKUX

JIOKYMEHTAIIUH B 00JIACTH OXPaHbI npumeceid N1=80 %. YaenbHbI BeC MEXaHUYECKUX 3arpsI3HSIONINX BEIIECTB




OKpY KaroIlel cpelibl, OXpaHbl TPya,

0€30IMaCHOCTH B UPE3BbIUANHBIX CUTYAIHIX

B CpeJiHeM paBeH pr—=2,6 r/cMe,

3aoaua 2

Paccunrare 3epHUCTBIE (QUIBTPBI JUISI TOOYUCTKH CTOYHBIX BOA. CpenHuit
pacxon crouHelx Box Qep=40000 Mm%cyr. OO6mmit koddduiment
HepaBHOMEPHOCTH Koo mare=1,51.

IIK-3: Cnocoben omnpeaejsitTb HOPMATHUBHbIE YPOBHHU JONYCTHMbIX HEraTHMBHBIX BO3J€iiCTBHI HAa 4YeJIOBEKa WU OKPYKAWIIYIO Cpexy;
NPOBOJAUTH HM3MEPEHHUs] YPOBHell omacHocTeil B cpeae oO0MTaHus, 00padaThIBaTh IMOJIyYeHHbIE Pe3yJbTATbl, COCTABJISATH MPOTrHO3bI

BO3MOKHOI'0 pPasBUTUA CHUTYAllUH,

aHAJM3UPOBATHL MEXaHU3MbI BO3/ICHCTBHS ONMACHOCTEeHl HAa 4eJlOBeKa, ONpeAeJATh XapakTep

B3aMMO/IEHiCTBUSI OPraHU3Ma 4YeJ0BEKA C ONMACHOCTSIMHU Cpelbl OOMTAHMS € YYeTOM cHeuM(PuKU MeXaHU3Ma TOKCHYECKOro AeilCTBHS
BpPeIHbIX BelleCTB, JHEPreTH4YecKOro BO3AeHCTBUSI U KOMOMHMPOBAHHOIO /elCTBUSI BpPeIHbIX (AKTOPOB; ompeaesiTb ONACHBIE,
4Ype3BbIYaITHO ONACHBIE 30HbI, 30HbI IPHEMJIEMOI0 PUCKA

I1K-3.1 Ocy1iecTBisieT MOHUTOPUHT llepeuens 6onpocos 01 n0020MoBKU K IK3AMEHY
(YHKIIMOHMPOBAHUS CUCTEM 00€CIIeYeHus 1 1. O0mue u cnenuangbHbIE METOAbI MEPEPabOTKU U 00€3BPEKUBAHMS
YIIPaBJICHUS OXPaHOU OKPY KalOLIEH Cpebl, TBEPABIX OTXOJ0B.
OXpaHoOM Tpyaa, 0€30MacCHOCTBIO B 2. I'maponucnepcuslie cucteMsl. Knaccudukanus.
Ype3BhIYANHBIX CUTYAIUIX 3. HbIOTOHOBCKHE U HEHBIOTOHOBCKHUE JKUIKOCTH
4. O4ucTKa CTOYHBIX BOJ OT TBEPIBIX BELIECTB M AMYJIbCHH: ammaparsl,
OCHOBBI pacueTra, 0COOCHHOCTH 1 00IaCTH PUMEHEHUSI.
5. PeareHTHbIE METO/IbI OUYMCTKH CTOYHBIX BOJI.
6. MeMOpaHHBIE METO/IbI OUYHUCTKH CTOYHBIX BOJL.
[1K-3.2 [IpoBouT NuaHupoBaHuE U Ilepeuensv 6onpocoe 011 KOHMPONLHOU PAGOMbL
JIOKYMEHTaJIbHOE COIPOBOXK/IEHNE 1. Tpaexropus, TMHUA TOKa, TPyOKa TOKa, CTPYs
JeSITebHOCTH MO COOJTIOICHUIO UITH 2. YcnoBue Hepa3pbIBHOCTH CTPYHU
JOCTUKEHHUIO TPEOOBAHUI HOPMATUBHBIX 3. YpaBHEHHsI KOJIMYECTBA IBWKCHUS U YPaBHEHHUE IBIDKCHUS Ditniepa
aKTOB B c(hepe OXpaHbl OKpYIKaroIIen 4. Ypasuenue bepnymnnu. 3akon Ctokca
CpeJibl, OXpaHbl TPyAa, OE30MaCHOCTH B 5. Ilonsitue mnorpanuyHoro cnos. U3MeHeHHe pexruMa TE4yeHUs B
Ype3BbIYANHBIX CUTYALUSIX HOTPaHUYHOM CJI0€
6. Pe:xxuMBbl ABYKEHHUSI KUIKOCTH
IK-3.3 Crioco0eH oCyIIecTBISATh KOHTPOIh Konmponvnuie 3a0auu

COJIEpKAHUS B UCIIPABHOM COCTOSTHUH
CUCTEM U CPEJICTB 3aLUTHI OKPYKaroIlen
cpelbl, pabounx MECT, CUCTEM U CPENICTB
3aIUTHI IPU YPE3BbIUANHBIX CUTYaLUAX.
CriocoOeH oCyIeCcTBIIATh KOHTPOJIb

3aoaua 1

Paccunrarh 37€KTPOKOAryIsiTOp CO CTAIBHBIMHU JIEKTPOJAMU IJII OUHCTKH
XPOMCOJIEPKAIUX CTOYHBIX BOJI.

Hcxonupie nanHbIE:

—Ppacxoj1 CTOYHEIX BOA Ow=10 M%/u;




BBINOJIHEHMS 3aIIJIaHUPOBAHHBIX
MEPOIPUATHUH 110 OXpaHE OKPYIKAIOLIEH
cpelibl, OXpaHe Tpy/ia, 00eCIeYEeHUI0
0€30IMaCHOCTH B UPE3BbIUANHBIX CUTYAIHIX
Ha 00BEKTe

—ucXoaHbie KOHIEHTpanmuu Cen IIECTHUBAJICHTHOTO XpOMa W IIMHKA -
cootBeTcTBEHHO 50 1 20 Mr/am®;

—YIENbHBI pacxoa JIEeKTpUYEeCTBa, HEOOXOMUMBIA I yHaJCHHs U3
CTOYHBIX BOJ | T moHa Metauia, Qeur=3,1 A-9/T.

3aoaua 2

Paccuntath HOHOOOMEHHYIO YCTAaHOBKY.

Hcxoanble naHHbIe: CpeIHUN pacXoj] CTOYHBIX BOJ qw=2 1 M/

KOHIIGHTpAIMsl KATHOHOB M aHWOHOB B CTOYHOM BOJIE

IIK-4: CnocoGeHn oOpHEHTHPOBATLCSI B OCHOBHBLIX TMpo0JjieMax TexHOcepHoii 0e30MacHOCTH;

NpuHUMaThL Y4YacTue B HAY4YHO-

HCCJI€I0BATECIbCKUX pa3pa60TKax mo l'[pO(l)I/I.]I]O MNOATOTOBKH: CHCTEMATU3UPOBATH I/IH(l)OpMa].[I/IIO mo TEMe nccnenonannﬁ, NPpUHUMATD
YuyacTue B IKCIIEPUMCECHTAX, OﬁpaﬁaTblBaTb MOJIYYCHHBIC JAaHHBIC; pelIaTh 3aJa4u I[pO(l)eCCl/IOHaJIbHOﬁ AECATECJIBbHOCTH B COCTABE€ HAYYHO-
HUCCJICT0BATEIBbCKOI0 KOJJICKTUBA; HCNTOJbB30BATh 3AKOHBI U ME€TOAbI MATEMATUKHU, €CTCCTBCHHBIX, TYMAHUTAPHBIX U JKOHOMHUYECKHUX HAYK
NnNpu peuiecHuMn HpO(l)eCC]/IOHaJIBHbIX 3ajlav; NMPUMEHATH HAa NPAKTHKE HABBIKM NMPOBCIACHUA U ONMHCAHHUA l/lCCJIClIOBﬂHPIifI, B TOM 4ucje

IKCIICPUMEHTAJbHBIX

[1K-4.1

B cocraBe Hay4HO-HCCIIE0BATENHECKOTO
KOJUUICKTHBA IPUHUMACT Yy4aCTHEC B
pa3paboTKe U IKOJIOT0-3KOHOMUYECKOM
000CHOBAaHUH TUIAHOB BHEAPEHUSI HOBOU
MPUPOJIOOXPAHHOM TEXHUKU U TEXHOJIOTUH,
DKOHOMUYECKOM PETyIUPOBAHUN
MIPUPOJOOXPAHHON JAEATETHHOCTH
OpraHu3aIH

Ilepeuenv 6onpocos 011 n0020MOBKU K IK3AMEHY

BHeKTpOXI/IMI/I'-IeCKI/Ie METOAbI OYNUCTKU CTOYHBIX BO/.

Ounctka Ha OCHOBE (ha30BbIX MIEPEXOJIOB.

OnpecHeHne BOJIbI.

CopOLrOHHBIE METOBI OYUCTKU CTOYHBIX BOJI.

Bbuoxumnueckne METOABI OYUCTKHU CTOYHBIX BOI.

3aMKHYTBIE CHCTEMBI BOJHOTO XO3SMCTBa, BBIYCK U pa30aBiIcHUE
CTOYHBIX BO.

ook wdE

[1K-4.2 B cocTtaBe Hay4yHO-HCCIIEI0BATENBCKOTO Ilepeuenv 60npocos 01 KOHMPONLHOU pabombl
KOJUIEKTHBA IPUHUMAET y4acTue B 1. Teopust u kpuTepuu nNogOOUs
pa3paboTKe MEPONPHUSITHIA TIO CHUKEHHIO 2. MexaHn4eckue criocoObl OYMCTKHU BOJIBI
MOKapHBIX U IPYTUX PUCKOB 3. buoxumuueckue crnocoObl OUUCTKU BOJIBI
YPE3BBIYANHBIX CUTYAIUI 4. ®duznyeckre crnocoObl OYMCTKU BOJIBI
5. XumMnueckne cnocoObl OUUCTKH BOJIBI
6. OU3HKO-MEXAaHUUYECKUE CIIOCOOBI OUMCTKU BOJIBI
7. OU3UKO-XUMHUYECKHE CITIOCOOBI OUHUCTKN BOIIBI
[1K-4.3 B cocraBe HayyHO-HCCIIE10BATENBCKOTO Koumponvhulie 3a0auu

KOJUIEKTUBA ITPUHUMAET yJacTHE B OLICHKE
pe3yIbTaTUBHOCTHU U 3((HEKTUBHOCTH
CHCTEMBbI yIIPaBICHUS OXPAHOH Tpyia

3aoaua 1
Paccunrath 31eKTpoau3ep 1Uisl OUUCTKU LIUAHCOJAEPIKALIUX CTOYHBIX BOJI.
HUcxonupie naHHEeIe:




— MPOM3BOAUTENHHOCTD SIEKTPOIH3EPa Qw — 2,5 M°/;
— UCXOJIHAsI KOHIICHTPAIUs [IMAaHUI0B B 0YHMIIeHHOU Bojie Cen=200 mr/amS:
— BpEMSs JICKTPOXUMUYECKONH 00pabOTKH CTOYHBIX BOJ te1=0,5 .

3aoaua 2

Paccuntarte  sneKkTpoKOaryisATOp ¢ alOMHHUBBIMHU
HEIPEPBIBHOTO JIEUCTBUS.

HUcxonupie nanyrle:

IIPOU3BOINTENBHOCTD anmapara Qw=1,8 M>/u;
ucxonHoe conaepxkanue macena Cen=6000 /M
IJIOTHOCTh aJTIOMHUHHUS PAI=2,7 T/™M3;

HayajbHas TOJIIMHA 3JIeKTpoAHbIX TiacTuH 0,006 Mm;
MEXIIEKTpoIHOE pacctosiHue bh=0,02 m;

aHo/Has (KaToHAas) INIOTHOCTh TOKa lan=120 A/M?,

ANEKTPOAAMHU




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

[TIpomexxyTounasi arrectaiust 1o AucuUIUIMHE «CHCTEMBI 3alMTHI  TUAPOChHEpHD»
BKIIIOYAET  TEOPETHUYECKHE  BOMPOCHI,  IO3BOJSIONIME  OIEHUTh  YPOBEHb  YCBOGHUS
00yJaromuMHUCs 3HAHUNA W TPAaKTUYECKUE 33aJaHHs, BHISIBIIIONINE CTETICHb C(HOPMUPOBAHHOCTH
YMEHHUH U BIaJIeHUH, IpoBoaUTCA B (hOpME IK3aMEHa.

DK3aMeH M0 JaHHOH IUCIMIUIMHE MPOBOJUTCA B YCTHOW (hopMe MO IK3aMEHAIMOHHBIM
OuseraM, KaXIbIi U3 KOTOPBIX BKIIOYaeT 1 TeopeTuyeckuii Bonpoc, 1 mpakTudyeckyto 3afgauy u 1
NPaKTUYECKOE 3a/IaHue.

Tloxazamenu u kpumepuu OYeHUBAHUS IK3AMEHA:

— Ha OILIEHKY «OTIMYHO» (5 0ayuioB) — 0O0y4aromuiicsi 1eMOHCTPUPYET BBICOKUN YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTHYeckoe U IIyOOKoe 3HaHue
y4eOHOTO MaTepuayia, CBOOOJHO BBITIOJNHSET IMPAKTHYECKUE 3aJaHHs, CBOOOIHO OIEpUpPYET
3HAaHUSAMH, YMEHUSMH, IPUMEHSET UX B CUTYALUsIX MOBBIIICHHOMN CI0XKHOCTH.

— Ha OLIEHKY «xoporio» (4 O6amna) — o0ydaromuiics AEMOHCTPUPYET CPEIHUN YPOBEHBb
c(OPMHUPOBAHHOCTH KOMIICTEHLIMH: OCHOBHBIE 3HAHMSA, YMEHHsS OCBOEHBI, HO JOIYCKAIOTCS
HE3HAUWTENIbHbIE OIMMOKHM, HETOYHOCTH, 3aTPyJHEHHUS TIPH AaHAJUTUYCCKUX OIEpalusX,
nepeHoce 3HaHUK M YMEHUH Ha HOBBIE, HECTaHJapTHBIE CUTYAallUH.

— Ha OILICHKY «YIOBJIECTBOpUTENbHO» (3 Oamwia) — oOyYaromuics JIeMOHCTPUPYET
HOPOTOBBI YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETCHLMN: B XOJ€ KOHTPOJIBHBIX MEpPONPHUITUN
JIOITyCKAIOTCS OIMUOKH, TPOSIBIISIETCS OTCYTCTBHE OTICIBHBIX 3HAHWH, YMEHHH, HAaBBIKOB,
00yyaromuicsl UCHBITHIBACT 3HAYMTEIbHBIC 3aTPYAHEHUS MPHU ONEPUPOBAHUU U 3HAHUSAMHU U
YMEHHUSIMU TIPH UX IIEPEHOCE Ha HOBBIC CHTYAIIHH.

— Ha OLIEHKY «HEYJOBJIETBOPUTEIBbHO» (2 Oania) — 00ydaromicss JeMOHCTPUPYET 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 IOKa3aTh
3HaHMS Ha YpPOBHE BOCIPOM3BEACHHS M OOBACHEHUs WHPOpMAllMU, HE MOXET I[0Ka3aTh
MHTEJUICKTYaJbHbIE HABBIKU PEIICHUS MPOCTHIX 3a/1a4.



