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JINCT COI'J/IACOBAHMHS

PABOYASI ITPOI'PAMMA COCTAB/IEHA B COOTBETCTBUHM C TPEBOBAHUSIMU ®EJEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATEJ/IBHOI'O CTAH/IAPTA BEICIIIET'O OBPA3OBAHUSA (®I'OC BO)

24.05.05 MHTerpNpoBaHHbIe CHCTEMBI JIeTaTe/IbHBIX anmaparoB
24.05.06 CucTemsl ynpaB/ieHHs JIeTaTe/IbHBIMH annapaTaMH

[Tporpammy cocTaBuiI:
Kadeapa E5 OKOJIOI'MA U ITPOU3BOLACTBEHHASA BE3OIMACHOCTD W

Byropuna Mapuna BaguMoBHa, K.T.H.

OKcriepr:

3aBe/ylouuii kadeapoi «MmkenepHas 3aiura okpysxarouei cpeabl» CaHKT-
ITerepbyprckoro l'ocyaapereentoro TexHonoruueckoro MHcTuryTa
Ueaxuiok K., 1.X.H., mpod.

ITporpamMma paccMoTpeHa
Ha 3acelaHuM Kadeapri-pazpaborurika
paboueii nporpamms E5 9KOJIOT'MsSI U ITPOU3BOJICTBEHHASI BE3OITACHOCTBD

/
3apeqyromuii kadeapoit Msanos H.U., A.T.H., npod. t"#//‘/\

i

ITporpamma paccmorpeHa
Ha 3ace/JaHuM BBINTyCKarolei Kadezpsl paboueii nporpaMmel

19 CUCTEM YITPAB/IEHUS U KOMIIBHOTEPHBIX TEXHOJIOT' UM

/ // E

74

3aseayroumit kapeapoit Marsees C.A., A.T.H., iped: 2o eeer T

DAKYJIBTET "N" MTHO®OPMAILIMOHHBIX U YIIPAB/IAIOIMX CUCTEM /%
JHexan Crpaxos C.}O., A.T.H., fou.




PABOYASA ITPOI'PAMMA JUCLHUIT/TUHBI
3KOJIOTUs]

Pasnennl paGoueii nporpamMmbl

1. HEJIM OCBOEHHWA ANCHUIIJIMHBI

2. MECTO JUCHUIIIIMHEI B CTPYKTYPE OOIT BO

3. CTPYKTYPA 1 COOIEP)KAHUWE JUCIUIT/IMHBI

4. DOPME]I KOHTPOJIA OCBOEHWA JUCLIUIT/IMHBI

5. YUEBHO-METOANYECKOE 1 MTHPOPMALMOHHOE OBECIIEYEHWUE JVMCLHHWIIIMHBI
6. MATEPMAJIEBHO-TEXHUYECKOE OBECIIEYEHWE AUCIHUIIJIMHEI

IIpunoxeHusn K pabouyed nporpaMme AUCLHI/IHHBI

¢ TpunokeHue 1. AHHOTalMs paBoueii NporpaMmel

¢ Ilpwnoxenue 2. TexHonoTHN U GOpMBI 00yUe HUS

o TpunokeHue 3. OneHOUHBIe CpeJICTBA U METOAMKU UX NPUMeHeHUs

o [lpwioxkenne 4. JIUCT W3MeHeHHH, BHOCHMBIX B pabouyro MporpaMmy



1. IIEJTA OCBOEHMSA U CIATUTAHBI

uenblo OCBO€HHA AUCIIHIITUHEBI ABIACTCH Q)OPMHPOBHHHE C1e Ay IOImux KOMI'IETQHI.(HF[I

OIIK-4 — cmocobHOCTh  OCYIIeCTBIATH MNPOoQeCCHOHATBHYIO  JIeiTeJIbHOCTh C  yueToM

3KOHOMMUE CKHX, IKOJIOIHUeCKHX, COI[HA/IbHBIX U APYTHX OrpaHHuYeHHUH Ha BCeX JTarnax XM3HeHHOro

IUK/Ia TeXHHUe CKMX 06beKTOB aBHAIMOHHOM U paKeTHO-KOCMHUe CKOH Te XHUKH

OIIK-4 — cnocobGHOCTh OCYIIeCTBAATh NPO(eCCHOHATBHYIO  JeSTe/IbHOCTh € yUYeToM

5KOHOMMUE CKUX, IKO/IOIHUeCKUX, COL{HA/IbHBIX U APYrUX OrpaHUuYeHU Ha BCeX 3Talax XU3HeHHOro

IIUK/Ia TeXHHYeCKUX 00beKTOB aBHALMOHHOH U PaKeTHO-KOCMHYe CKOH Te XHUKU

YK-8 — crnoco6HOCTh C03/jaBaTh U MO//iepXKHBaTh B MOBCeHeBHOM XHU3HU U B MpodecCHOHATbHOM

24.05.05|gesiTenlbHOCTA  Oe30MacHble YC/IOBUSL JKU3HEJEeSTe/IbHOCTU JUISl COXPaHeHWs! NPHPOJHOM CpeJsl,
(N19) |obecmeueHHss YCTOWYMBOTO Ppa3BUTHS 0OLIeCTBa, B TOM UHCIAe TPH Yrpo3e W BO3HUKHOBEHHH

ype3BbIYaHHBIX CHTYAI[Hi W BOEHHBIX KOH(/IHKTOB

YK-8 — cnoco6HOCTb C03/jaBaTh U MO/ PXKHBATh B MOBCeJHEBHOM XKH3HU U B NpodecCHOHATLHOM

24.05.06|geaTenbHOCTH Oe3omacHbie YC/IOBHS >KU3HEAEATeTbHOCTH /Il COXpaHeHWs TIPHPOAHOI Cpepl,
(N19) |obecmeyeHHss YCTOWYMBOTO Ppa3sBUTHS 0OmIeCTBa, B TOM YHCAe TPH yrpo3e M BO3HHKHOBEHHH

ype3BbIYaHHBIX CUTYAl[Ui U BOGHHBIX KOH(IUKTOB

24.05.05
(n9)

24.05.06
(n9)

POpPMHUPOBAHHIO KOMITeTeHI{UH CJTY)KUT JOCTIXKeHHe CJIe/IyIOLIUX pe3y/IbTaToB 0Opa3oBaHus:
OITK-4 (24.05.05, H9)

3HQHUA:

Ha ypoBHe Ipe/ICTaB/IeHUil:

3aKOHbI IKOJIOTHH, CTPYKTypa U cocTas 6Hocdepsl;

CTPYKTypa U JUHAMUKa reocdepHbix 060/104eKk 3eM/IM U BIUSHUe TeXHOIeHHOH JlesiTe/IbHOCTH Ha HX
H3MeHeHMs;

npobsieMbl  3KOKY/ILTYPbl, KOHLENIMs YCTONUMBOIO pPa3BUTUS, IEepPCIEKTUBBI 3JKOPa3sBUTUS U
obecneyeHus 3KosI0rHye CKol 6e30MacHOCTH.

Ha YpOBHE BOCIIPOM3Be/Ie HUA:

OCHOBHbIe (PH3UKO-XMMHUeCKHe npoliecchl B arMocdepe, ruipocdepe H nouse;

MCTOYHMKH 3arpsi3HeHHUs, BBl M COCTAB 3arpsi3HeHMH; HHTeHCHBHOCTh MX 00pa3oBaHMUs B OCHOBHBIX
TeXHOJIOrHue CKHX Ipoleccax;

NoC/IeACTBHUS 3arpsisHeHUs1 OKpy Katorei cpeapl (OC);

HOpMaTHBbl KayectBa OC M HOPMAaTHUBBI JONYCTHMOro Bo3feiicTBus Ha OC, craHjapTel B 061acTH
5KOJIOTHH;

MeTO/Ibl IKOJIOTHYe CKOTO MOHMTOPHHTA, MPHOOPHI 9KO/IOTHYe CKOTO KOHTPOJIS.

Ha ypOBHe NOHUMaHMs:

CTpaTernsi M TaKTHKA 3alfUTBI aTMocdepsl, MeTOAbl OUMCTKH BpeAHBIX BBHIOPOCOB B armocdepy,
ra300YMCTHEIe YCTaHOBKH;

CTpaTernsi ¥ TeXHHKA 3al[HThl THAPOC(epsl, MeTOAbl OUMCTKH CTOUHBIX BOJ, M obopyJoBaHHe IS MX
peanu3anuu;

obecrnieyeHHe IK0/IOrHYeCKOH Be30macHOCTH NPH 06paIleHHH C OMACHBIMH OTXO0JaMH;

OCHOBHbIe HampaB/eHHs] PaIjHOHATBHOTO WCMOIB30BaHHA TPHPOJAHBIX pecypcoB, pecypco- H
JHeprocHepekeHus;;

YMeHust:

omnpeJe/saTh BH/JBI IMPOM3BOJCTBEHHOIO 000pPY/AOBAHUS, SIB/SIOIIEIOCS MCTOYHMKOM 3arpsisHenuss OC;
aHaJIM3UpOBaTh UH(pOpMaLHUIo 1o 3arpsisHeHuto OC;

OpPHeHTHPOBaTbCSI B OCHOBHBIX MeTOJaX, CHCTeMaxX M TeXHO/JOTHSX obecreueHHs 3KOIOrMYeCKOH
6e30I1aCHOCTH, YUYHUTHIBATH COBPeMEHHble TeHJEeHIUMH HX Pa3sBUTHUS M 00OCHOBAHHO BbLIOMpaTh YCTPOMCTBA,
CHCTeMbl H METO/IbI 3alIIUThI Ye/I0BeKa H OKpY»Kalollei cpejibl OT ONacHOCTeH;

HCIIO/Ib30BaTh NpogeCCHOHA/IbHBIE 3HAHUS B cdepe 3KOJIOTHUeCKOro COBepLIEHCTBA IPOM3BOACTBA,
BHe/IpeHHsl HOBOM TeXHHUKH M TeXHOJIOTHH.

npaKkTHye CKue:

onpeje/iiTh U aHa/IU3UPOBATb OCHOBHble 3arpsisHeHus OC, B T.4. Ha COOTBETCTBUE HOPMATUBHBIM
3HaYeHHUSM;

110/1b30BaThCs NpubopamMu 1 u3MepeHust 3arpsisHeHuit OC, MeTOAaMH oOIlpe/le/IeHUs! 3arpsisHeHUS;
OIle HUBAaTh KOJIOTMYHOCTh TeXHOJIOTHYe CKMX IPOILie CCOB;;

HABbIKU:

pabotel ¢ mpubopaMu I M3MepeHHs 371eKTPOMAarHUTHOTO H3/yYeHHs, HOHHU3HPYIOIUX H3/1yueHHH,
IIyMa, MeTeopo/Ioruue CKMX apaMeTpoB aTMoc(epsl, 3albUIeHHOCTH BO3/lyXa;

U3MepeHUs] ypOBHel HeraTWBHOro Bo3jelicTBus Ha OC (uyma, 3/1eKTPOMArHUTHOIO H3/IyYeHHs,
pajyaniy, 3albUIeHHO CTH);
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0OpabOoTKHU MMOYYeHHBIX Pe3y/IbTATOB: PACYET YPOBHEH 3arps3HeHHs, OLleHKAa HX COOTBETCTBUSI HOpMaM,
omnpeJeneHye TpebYeMOTro CHIHXeHHUA HeraTHBHOTO BO3/eHC TR,

oneHKH KagecTBa OC M IPOTHO3 BO3MOKHOTO PAa3BHUTHS CHTYALH;

BbIGOpa cCpeACTB 3all[UThl OT HeraTUBHOTO Bo3fleiticTBus Ha OC, pacueTa UX 3¢ ¢eKTHBHOCTH,
BBIIIO/THEHWS CPaBHUTE/IbHBIX HCTIBITAHHH. .

OITK-4 (24.05.06, H9)

SHAHUA:

Ha YPOBHe IpeJCTAB/IeHHHU:

3aKOHBI YKONTOTHH, CTPYKTYpa U cocTaB BUOCHepH;

CTPYKTYpa M AWHAMHMKA TeocdepHBIX 000M0ueK 3eM/IH W BIHSHHE TeXHOIeHHON JesATe/BHOCTH Ha MX
H3MeHeHUS;

npobaeMbl  3KOKYJIBTYpPbI, KOHILEMIMA YCTOHUWMBOTO pAa3sBHTHA, MepPCOeKTUBB JKOPA3BUTHA H
oDecIeye HUA KO/IOTHUe CKOH De30TacHOCTH.

Ha YpOBHE BOCIPOU3Be/IeHUA:

OCHOBHBIe (PH3HKO-XMMHUECKHe TPOLeCcchl B aTMOC(epe, rigpocdepe U I0UBe;

HUCTOYHMKHU 3arpsi3HeHUs], BUBI M COCTAaB 3arpPA3HEHHI; HHTEHCUBHOCThL UX 06pa30BaHUA B OCHOBHBIX
TeXHO/IOTHUe CKMX MPOLeccax;

TIOC/IeICTBISA 3aTPA3HeHMA OKpYKatolleii cpegsl (OC);

HopMaTHBBEl KauecTBa OC M HOPMATHBHI JOTYCTUMOro Bo3feiicTBua Ha OC, cTaHJApTH B 061acTH
3KOJIOTHH;

MeTO/IbI 3KOMOTHUe CKOTO MOHUTOPHHTA, IPUGOPEI IKOOTHUUE CKOTO KOHTPOS.

Ha ypOBHe MOHUMAHHA:

cTpaTerds M TaKTHKa 3all[UThl aTMocdepbl, MeTOAbl OUHCTKU BpeJHHIX BBIOPOCOB B aTMocdepy,
Ta300UHUCTHBI® YCTAaHOBKH;

CTpaTerwst U TeXHHKA 3aIlUTHl MMAPOCGepH, MeTOABl OUHCTKH CTOUHBIX BOJ H 0DOpyHOBaHHe LIS X
peanTn3saluy;

oDecrnieyeHre SKo/IOTMUeCKOH De30MACHOCTH NPH obpallieHHH ¢ OIACHBIMH OTXOJaMH;

OCHOBHBlI® HampaBleHWA palHOHATBLHOLO HCMOAb30BAHHA TPUPOAHBIX PpeCypcoB, pecypco- H
sHeprochepeskeHNs;;

YMeHUs:

OMNpeieIAThL BUAB MPOH3BOACTBeHHOr0 060pyA0BaHUsA, SIBAAIONIETOCS HCTOUHMKOM 3arpsisHeHus OC;
aHA/TM3UPOBATh VH (GOPMALMIO 110 3arpsasHeHHI0 OC;

OpPUeHTHPOBATbCA B OCHOBHBIX MeTOJaX, CHCTeMaX H TeXHOJOTUsAX ofecreueHHs 3IKOMOTHUECKOH
6e30MacHOCTH, YUMTHIBATH COBPeMeHHBIe TeHJARHLHHM HX Pa3BHTHA M 000CHOBaHHO BhIOHpAaTh YCTPOHCTBa,
CHCTeMBI U MeTO/IbI 3aIlIUTHl Ue/ToBeKa U OKpy:Kalollel cpefpl 0T OMacHOCTeH;

HCII0/Ib30BaTh TpogeCcCHOHA/IbHBIE 3HAHMA B Cdepe SKOMOTHUECKOrO COBEpIIeHCTBA ITPOM3BOICTRA,
BHeJpeHMs HOBOM TeXHHMKM U TeXHOJIOTHH.

MpaKTHUe CKHe:

OTIpee/IATE M AHATH3HPOBaTh OCHOBHble 3arpsisHeHHs OC, B T.4. Ha COOTBETCTBHE HOPMAaTHBHBIM
3HaUeHUAM;

TIO/Ib30BaThCsA NprubopaMu A/ H3MepeHHS 3arpssHeHHH OC, MeToZaMH oINpefeeHHS 3arpsi3HeHHS;
OLIe HUBATh KOJOTMUHOCTH TeXHOJIOIHUe CKHX TPOIIe CCOB;;

HABbIKU:

paboTsl ¢ npubopaMy A1 W3MepPeHUS TeKTPOMArHHUTHOIO M3/y4eHHS, HOHM3HPYIOIIMX H3/1yueHHH,
1IyMa, MeTeopoJIoriue CKUX MapaMeTpoB aTMoCdepbl, 3ambLTeHHOCTU BO3AYXa;

U3MepeHWsl YpOBHeil HeraTHBHOro BosZedcTBuS Ha OC (IIyma, 3MeKTPOMAarHHTHOIO H3Ty4eHHS,
pafyallMy, 3abUTeHHOCTH);

0OpaboTKHU MOYUeHHBIX Pe3y/IbTATOB: PACYET YPOBHEH 3arpsi3HeHHs, OLleHKAa HX COOTBETCTBUSI HOpMaM,
oTIpee/ieHre TpeOyeMOTO CHIDKeHHS HeIaTHBHOIO BO3eHCTBYS;

olleHKH KauecTBa OC U MPOTHO3 BO3MOXKHOTO PA3BUTUA CHTYAIUM,

BeibOpa CpeAcTB 3alUThl OT HeraTMBHOro Bo3gelicTBusi Ha OC, pacyeta HX 3¢d¢eKTHBHOCTH,
BBIMOMHeHUA CPABHUTE/ILHBIX HCTIBLITAHHA. .

VK-8 (24.05.05, H9)

SHAHUA:

Ha YpoOBHe MpeCTaBAeHH:

3aKOHBI SKOJIOTHH, CTPYKTYpPa 1 cocTaB Drocdeprs;

CTPYKTYpa M AWHAMHUKA TeocdepHBIX 060M0UeK 3¢MIU U BAUSHHE TeXHOTeHHOU JeATe/TbHOCTH Ha UX
M3MEeHEeHUS;

npobeMbl  3KOKYJIBTYPbI, KOHLEMIMA YCTOHUWMBOTO pA3sBHTHA, TMepPCOeKTUBB JKOPA3BUTHA U
oDecIeye HUA KO/IOTHYe CKOH 0e30TIacHOCTH.

Ha YPOBHE BOCIIPOH3BeARHMSA:

OCHOBHBIe (PU3UKO-XUMHUeCKHe TpoliecChl B aTMocdepe, ruApocdepe U MouBe;



HCTOUHHKH 3arpsA3HeHHsA, BUAB U COCTAB 3arps3sHeHHH; UHTeHCHBHOCThL MX 00pa3oBaHHA B OCHOBHBIX
TeXHOMOrHUe CKUX MPOoIecCax;

TIOC/IeICTBISA 3aTPA3HeHMA OKpYKatolleii cpegsl (OC);

HopMaTHBbl KauecTBa OC M HOpPMATHBBEI JOTYCTUMOro Bo3deitcTBua Ha OC, cTaHAAPTH B 007acTH
3KOJIOTHH;

MeTOZBI 3KO/IOTHUE CKOTO MOHUTOPHHTA, TIPHOOPEI 3K0/I0THYe CKOTO KOHTPOJTS.

Ha YpoBHe MOHUMAHUA:

CTpaTeTwi M TaKTHKA 3alUTHl aTMocdepbl, MeTOJEl OUHCTKH BPeJHEIX BHIOpOCOB B aTMocdepy,
ra300YHCTHBIE YCTAHOBKH;

CTpaTeTVd U TeXHHKA 3allfUTHl I'MApocdepEl, MeTOAEl QUHCTKH CTOUHBIX BOZ, W 0OOpyJoBaHHe LIS UX
peanusanuy;

obecreueHHe SKOIOTHUECKOH Ge30MacHOCTH NMPU 06 pallle HUU € OMaCc HBIMU OTXOJAMU;

OCHOBHble HallpaB/leHWs PaqUOHAIBHOIO HCIO/AB30BAHUSA TNPHPOAHEIX PeCypCcoOB, Ppecypco- H
>HeprocBepekeHuUs;;

YMeHUA:

OIpeJie AT BHAB NPOU3BOJCTBeHHOro 060pyJOBaHUs, SIBIAIONIETOCS HCTOUHUKOM 3arpsisHeHust OC,
aHA/TM3MPOBaTh MH(POPMALHIO 10 3arpsasHeHHI0 OC;

OPUEHTHPOBAaTbCA B OCHOBHBIX MeTOJaxX, CHCTeMaX H TeXHOJIOTHSIX obeclleueHUS 3KOIOTHYeCKOH
fe30MacHOCTH, YUMTHLIBATL COBPEMEHHbIE TeHJeHIMM HX Pa3BUTHA U 000CHOBAHHO BbIOHpATH yCTpOHCTRA,
CHUCTeMBI M MEeTOZ}BI 3aIlIUTHl He/I0BeKa 1 OKPY>KAIoLIel cpefsl OT ONAacHOCTeH;

HCH0/b30BaTh NpodecCHOHAAbHbIE 3HAHUS B Cdepe IKOMOTHUECKOTO COBEpIIeHCTBA MPOH3BOACTEA,
BHeApeHUs HOBOI1 TeXHHWKH 1 TeXHOJIOTHH.

TpaKTHYe CKHe

ONpeJieNIAITh M aHAIU3UPOBAThL OCHOBHBIe 3arpsisHeHua OC, B T.U. Ha COOTBETCTBHE HOPMATHBHBIM
3HAUEeHUAM;

MOMbL30BaThCs MpUbOpaMH 1A H3MepeHHA 3arpasHeHuit OC, MeTogaMu OmNpefefeHUS 3arpsisHeHUs;
OLIeHMBAThk KOJIOTMYHOCTE TeXHOJIOTHUE CKHX TIPOL|e CCOB;;

HQBbIKU!

paboTl ¢ nprbopaMy A7l U3MepeHHA 3MeKTPOMArHUTHOIO H3/IyUeHHS, HOHH3HPYIOLIUX H3/1yUeHHUH,
1IYMa, MeTeOpOIOrHUe CKUX MapaMeTPOB aTMoCdepbl, 3albLIe HHOCTH BO3AY X4,

HU3MepeHUs YpOBHeil HeraTMBHoOro Bo3feiicTBua Ha OC (UIyMa, MeKTPOMATHUTHOTO U3/IyueHUs,
pajyialiy, 3aNbUIeHHOCTH);

00paboTKH MOMyUeHHBIX Pe3YJIbTaTOB: PACUET YPOBHeH 3arpsi3HeHUA, OL[eHKA UX COOTBeTCTBUS HOPMaM,
oTipedesieHre TpebyeMOTO CHIDKeHHS HEraTHBHOTO BO3JIeHCTBHS;

olleHKH KauecTBa OC U NPOrHO3 BO3MOXKHOTO Pa3BUTHUA CUTYALIUY,

BeIOOpa CpeiCcTB 3alUTHl OT HeraTWBHOTO Bo3felicTBusi Ha OC, pacyera HX 3(pQeKTHBHOCTH,
BBINO/IHEHNA CPAaBHUTE/IBbHBIX HCIIBITAHUH..

YK-8 (24.05.06, H9)

3HARUA:

Ha YpOBHe NpeCTaBlIeHHi:

3aKOHBI 9KOJIOTHH, CTPYKTYpa 1 cocTas brocdepsr;

CTPYKTYpa U AMHaMHKa TeocdepHbIX 00omM0uek 3eMIU U BAMUSIHHE TeXHOT@HHOH AedATebHOCTH Ha UX
H3MeHe HUS,

TpofieMbl  3KOKY/IBTYPHI, KOHLENIUSA YCTOWUHMBOIO pasBUTHA, [EePCHeKTHBEl 3KOPasBHTUA U
oBecneueHUA 3KOJIOTHUe CKO Be30MacHOCTH.

Ha YPOBHEe BOCIIPOU3BeAeHIA:

OCHOBHBIe (PU3UKO-XUMHUECKHe MPoLecCH B aTMochepe, ruApocdepe U MOUBe;

HCTOYHHKH 3arpsA3HeHHsA, BUAB U COCTAB 3arpssHeHHH; UHTeHCHBHOCTh MX 00pa3oBaHHA B OCHOBHBIX
TeXHO/IOTHUe CKHX NpoLeccax;

MoCAeICTBUS 3arpsisHeHUA oKpysKatolledi cpeant (OC);

HopMaruBHl KauecTBa OC M HOpMAaTHBHE JONYCTHMOro Bo3ZelicTBUA Ha OC, cTaHZApPTH B 00mMacTH
3KOJIOTHUH;

MeTOZBI 3KO/IOTHUE CKOTO MOHUTOPHHTA, TIPHOOPEI 3K0/I0THYe CKOTO KOHTPOJTS.

Ha ypOBHe MOHUMAHUA:

CTpaTerus M TaKTHKa 3allluThl aTMocdepbl, METOAbl OUHCTKU BpeJHHBIX BBIOpPOCOB B aTMocdepy,
ra3oQUMCTHBIE YCTAHOBKH;

CTpaTerus U TeXHHKAa 3alUTH rHapocdepsl, MeTOAR OUMCTKH CTOUHBIX BOA, U 0B0pyJoBaHHe AI9 UX
peasTu3aLyn;

obecreueHHe SKOIOTHUeCKOH Ge30MacHOCTH NMPU 06pallle HUY € OMaCHBIMU OTXOJAMU;

OCHOBHble HalpaB/leHWs PaqUOHAIBHOTO HCIO/AB30BAHUSA IPHPOAHEIX PeCypCcoOB, Ppecypco- H
sHeprochepe>keHNS;;

YMeHUs:



OTIpeJe/ATh BHAB TPOU3BOACTBEHHOI0 0OOpYAOBaHHSA, SIBJSIOLIEIOCS HCTOUHHMKOM 3arpsisHeHus OC;
aHATH3UPOBaTh HHpopMalHIo Mo 3arpssHeHuto OC;

OPHMeHTHPOBATBCS B OCHOBHBIX MeTOZaX, CHCTeMax M TeXHOIOTHsIX obeCHevUeHHS 3KOTOTHUYeCKOH
fe30MaCHOCTH, YUUTHLIBATH COBPEeMEHHbIe TeHJEHIMU HX pa3BUTHA U 060CHOBaHHO BHIGUpATh yCTpoHcTEa,
CHCTEMBI ¥ MeTOZpI 3allIUThHI He/I0BRKA M OKPY>KAIOLLeH cpefpl 0T ONacHOCTeH;

HCTIO/Ib30BaTh TIpO(eCCHOHA/IbHBIE 3HAHMS B Cdepe 3KOMOTMUeCKOT0 COBEpLIeHCTBA IPOM3BOACTBA,
BHeJpeHUs] HOBOH TeXHUKHU U TeXHOIOTHiL.

TIpaKTH4e CKHe:

ONpeJieNaTh W AHAIHW3UpOBATH OCHOBHBIe 3arpssHeHuMd OC, B T.U. Ha COOTBETCTBHe HOPMATHBHBIM
3HAUeHUAM;

MONML30BaThCsA NMpUbopaMu 1A U3MepeHHA 3arpasHeHuii OC, MeToZaMH ONpefeneHUA 3arpsisHeHUs,
OLIeHUBATh 3KOJOTHUHOCTD TeXHOJIOTHUe CKUX NpOLie CCOB;;

HABbIKU:

paboThl ¢ npubopaMH 1 U3MepeHUA 3MeKTPOMATHUTHOTO H3/yUYeHUS, HOHU3HUPYIOLIUX U3/TyueHHid,
myMa, MeTeopoJIoTHUeCKUX TTapaMeTPOB aTMocepsl, 3alB/IEHHOCTH BO3AYXa;

H3MepeHHUA YypoBHeH HeraTUBHOro Bo3feiicTBua Ha OC (uIyMa, 3MeKTPOMATHMTHOTO W3My4eHUs,
pafiyaliuy, 3albUIeHHOCTH);

06paboTKH MO/TyUeHHBIX Pe3y/IbTAaTOB: PACUT YPOBHel 3arpsi3HeHHS, OLjeHKa UX COOTBe TCTBHs HOpMaM,
onpefieneHue TpebyeMOro CHIKeHUA HeTaTUBHOTO BO3eHCTBUS;

oLeHKH KauecTBa OC 1 IPOTHO3 BO3MOKHOIO Pa3BUTHS CUTYaLHK;

BHIOOpA CpeACTB 3alUTBl OT HeratuBHoro Bo3felicTBus Ha OC, pacueta uX 3ddeKTHBHOCTH,
BBITNIO/IHEHHS CPABHUTE/IbHBIX HCIIBITAHHU..



2. MECTO JUCIUITVIMHBI B CTPYKTYPE OOII BO

AucymmnrHa SKOJIOT' A sapnseTca AUCOUILIHHON o0si3aTe/IbHOH yacTy 6/10Ka 1 mporpaMMel
MOATOTOBKY 0 HanpagaeHUsAM: 24.05.05 VHTerpupoBaHHbIe CUCTeMEBL JleTaTe/IbHBIX annaparos, 24.05.06
CHCTeMBI YTIpaB/IeHNA JIe TAaTe/IbHBIMH allllapaTaMH.

CoflepskaHue  JUCLMIVIMHBL SABAAeTCA JIOTHUUeCKUM Ipofo/DkeHuUeM Juciuiuiud:  BBICIHIASA
MATEMATHKA.

Cofep>kaHHde JAUCLUIVIMHBEL sBAsSeTC OCHOBOHM A1 ocBoeHua Jucuumiud: BE3OINACHOCTH
ZKHU3HEJEATE/IBHOCTH.

Hpemsapmenbﬁble KOMIIeTeHL1H, C(l)OPMl/IPOBaHH]:-Ie ¥ 06yqalomeroc51 A0 HaydaJ/lda H3y4UeHHs JUCOHUILTHHBL:

e OIIK-1 — cnocoben NPpHUMeHATL eCTeCTBRHHO-HayYHEIe U OGMEHH)KEHEPHBIE 3HdAHHKA, MeTOAbL
MATeMaTHY€ CKOI'0 dHA/TM3d H MO e/ THPOBAHUSA, TeOPeTHUE CKOTO H 3KCIIePHUMeHTAJIBHOI'O HCC/Ie JOBAHHSA
ANd pellleHUd WHXXKeHepPpHBIX 3a/aud HPO(l)eCCl/IOHEU'leOﬁ AeATe TBHOCTH

CogepkaHre AMCLMIVIMHBI OXBaTbIBAeT KPYI BONPOCOB, CBA3AHHBIX C B3auMogelicTBHeM GuocdepEl,
TexHoCepsl U Hoocdephbl, MOHATHEM KOHLEMIMH YCTOHUMBOTO pasBUTHA U ofecmeueHHS 3IKOMOTHUeCKOH
fe3onmacHOCTH. PaccMaTpHBAIOTCS OCHOBHBIR (PU3HKO-XHMUUeCKHe IPOLeCCH B aTMocgepe, rugpocdepe H
MouBe; HCTOUHUKU 3arpsisHeHUsA, BUJLl U COCTAB 3arpsi3sHeHUM; HHTeHCUBHOCTb UX 006pa3oBaHUA B OCHOBHBIX
TeXHOMOIMYe CKUX Mpolieccax; NMOCAeJCTBHA 3arpsisHeHUst okpyxatouieii cpeapl (OC); HOpMaTHBBI KauecTBa
OC u HopMaTHBBl JOTYCTAMOTQ Bo3ZeHcTBHA HA OC, cTaHIZapThl B 00/1acTH 3K0/I0THH. M3ydaroTcsi MeToApl U
cpeacTBa oxpaHel OC: CTpaTerua M TaKTHKA 3alIMTHL aTMOC(ephl; METOAbl OYHCTKM BpeJHBIX BHIGPOCOB B
atMocdepy, ra300YMCTHBIE YCTAHOBKH; CTPaTerus M TeXHHKa 3alUTE THAPOCdepbl, MeTOAB OUHCTKH CTOUHBIX
BOA U obopyJoBaHHe 414 MX peanusaluy; obecrmeyeHUe IKOMOTHUecKoH Ge3omacHOCTH NMpU obpalljeHUU
OTIACHBIMH OTXOJAMM; OCHOBHBIE HAallpaB/IeHHs] PaLHOHA/JBHOIO HCIONB30BaHHSA IPHPOJHBIX PeCypCOB,
pecypco- H 3HeprocfepeskeHus. ]aloTcs HaBBIKA paboTel ¢ MpUGOpaMH 1 H3MepeHMHsl YPOBHeH HeraTHBHOIO
Bo3eficTBuA Ha OC, 06paboTKU MO/IyUeHHBIX Pe3yNLTATOB /s OlleHKU KauecTBa OC, MPOrHO3a BO3MOXKHOTO
Pa3BUTHA CUTYaLMK 1 BbIOOpa CPeACTB 3aLLIATHI.



3. CTPYKTYPA ¥ COAEP)KAHUE IV CLIATTAHBI

Ob6mas TpyI0eMKOCTh JHCIUIUTHHEI cocTapaseT 3 3.e., 108 u.

3.1. Coaepkanue (AMAAKTHKA) JHCIHIITHHBI

Buocdepa. Bo3jeiicrBue
TexHoc(ephbl. IKOIOrHUYecKoe
HOPMHPOBaHHE U MOHHTOPHHI.
2.1 Bnusinue CosHila Ha
IKOJIOrHUeCKHe MPOoIieCChl Ha
3eme.

2.2 Ob1ue npejAcTaBIe HUS O
reocdepax 3eM1H, FPaHULbI
6uocepsl. CTpykrypa reocdep u
UX XapakrepucTHKU. Buocdepa u
ee KOMIIOHeHThbl. BHOCHCTeMBI,
I'PYIIbI OPraHU3MOB, Cpejia UX
obuTaHus. DKOJIOrHyeCKue
3aKOHBI.

2.3 IlpupojHsle pecypchl,

B0300HOB/ISIeMble HCTOUHHKHU

AypHTOpHBIE X
3aHATHA B =
KOHTaKTHOMH =
dopme § g
g
g =
53 =
E’ )
= X
©
: e 8 :
O Q o B < -3
-4 = HaumeHoBaHHe pa3je/ioB U E E a =
; = JUJAaKTHUEeCKUX eJJUHULL (&) o = & § E.
8 A E §- i = <]
o | &| 8| @ &
AIE| & |8 alalal=
el E|l 2|88
g b n n . A
g8 |38 | g
A S I -
S E| 8| K
Paspen 1. OkoJiorusi,
IKOJIOTHYecKasi 6e30MacHOCTh,
IKOJIOTHUECKHH MeHe/UKMEeHT.
OCHOBHBbIE IOHATHS.
1.1 Oxostorus Kak o61acThb
3HAHUU, IBOJTIOLUS
9KOJIOTHYe CKOM HayKH, OCHOBHBI®
HOHSATUS Y IPUHITUIIBL.
VH)KeHepHas U NPOMBILLUIEHHAsS
1 2 |3KoJIOTHSl. 13 3 3 0 10 10 10 10 10
1.2 3konoruue cKui (r100a1bHbIN)
KPHU3HC, MPU3HAKU KPU3HUCa U ero
NPUYUHBL. YCTOHYHBOE Pa3BUTHe
U 3K0JI0THYe cKast 6e301acHOCTh.
1.3 3Kosiorue CKUi MeHe DKM HT.
CoBpeMeHHas CHCTeMa
yIpaB/ieHUs] Kaue CTBOM
OKpYKalolle cpe/ibl B
Poccuiickoit Dejeparin.
1 2 |Paspen 2. I'eocdepni 3emn. 13 3 3 0 10 10 10 10 10




JHeprHUH.
2.4 AHTpONOTeHHBIe BO3/IeHCTBHUS
Ha OC. MarepuanbHbie H
3HepreTHue CKHe 3arpsisHe HUsl.
OKosoriue cKoe HOpMHpPOBaHHe H
MOHHUTOPHHT.

Pa3spen 3. 3arpsizHeHue u
3amuTa arMocdepbl.

3.1 OcobeHHOCTH 3arpsisHeHHs
armocepst. KauecTBo
atMocepsl. OCHOBHbIE
XUMHUeCKHe IPUMeCH,
3arpsisHaoNe arMocdepy.

3.2 OCHOBHble HCTOYHUKHU
3arpsi3sHeHUs: aTMocepsl.

3.3 OcHOBHBIe IO C/IeACTBUS
3arpsi3sHeHUs: aTMocepsl.

3.4 MeToApl 3aIUTHI aTMOC(pepHl.
MeponpusTHs 110 CHIKeHHIO
MOIIHOCTH BpeHbIX BbIOPOCOB
MepOTpHATHS 110 IPUMeHeHHIO
CrelHa/IbHbIX CHCTeM OYMCTKH
715 06paboTKK M HeHTpaTH3aI Ui
(OYMCTKH) BpeIHBIX BBIOPOCOB
(MeTOZIbI M anmaparhl OUHCTKH
Bpe/IHbIX. BRIOPOCOB OT
aspo3oJieii, oT ra3o06pas3HbIX
npHMe ceii); MeponpHATHS 110
HOPMHPOBAHHIO BEIOPOCOB.
OneHkH ¢pdeKkTHBHOCTH paboThI
ra3004MCTHOro 060pyoBaHHs.

23

14

25

25

25

25

Paspen 4. 3arpsizHeHue U
3aiuTa rujipocdepnl.

4.1 CpoiicTBa Bo/bl U 171006a/1bHBIA
BOI00OMeH.

4.2 3arpsisHeHue rujipocdepsl.
4.3 VcToleHUe MaTepUKOBBIX
BO/J.

4.4 Vicrio/ib30BaHue IpeCHbLIX BOJA:
KayeCcTBO BO/bl, 0becreye Hue
KayeCTBa IIUTbeBOH BOJbI,
OCHOBHBI® HallpaB/IeHHs B
peitieHHH Ppo6/ieMbl HeXBaTKH
1Ipe CHOM BOJIBL.

4.5 MeTozpl H Cpe/iCTBa 3alUTHI
BO/IHBIX 0OBEKTOB OT 3arpsi3HeHUsI
CTOUYHBIMH BOJAMH,

MeXaHuue cKue, HPU3UKo-
XHUMHYeCKHe, XUMHYeCKHe,
HHroxHMHYe CKHe, TepMHYe CKHe,
1yboKasi OUMCTKA CTOYHBIX BOJL,
o6e33apakMBaHHe OUMIIIeHHBIX
CTOYHBIX BOJ,

12

10

20

20

20

20

Paspen 5. 3arpsizHeHue u
3aiuTa JuTocdepnl.

5.1 Jlutocdepa u eé cocras.
5.2 Knaccudukanus (BH/bI)
asuadToB, paspylieHHe
nasyuagToB.

5.3 TlouBa u eé cTpoeHue.
3arps3HeHuUe 10UB.
HopmupoBaHue ¥ KOHTPOJIb
3arps3sHeHUs 110YB.

13

10

10

10

10

10

10




5.4 ObecreyeHHe KOIOTHYE CKOH
He3onmacHOCTH NpH obpalleHHH ¢
OTMIACHBIMH OTXOZaMH.

Paspen 6. 3arpsasnenne OC
(pH3MUECKHMHU NOIAMH H
3alHTa OT HX BO3eHCTBHS.

6.1 DneXTpoMarHUTHBIE 110JI U
3alMTa OT UX BO3/leHCTBHSA Ha
OKPYKalOIIYIO Cpejy.

6.2 3aiura oT aKyCTHUeCKOro
3arpsisHeHUs1 OKpyJKaroleit
cpejpl.

6.3 PaguanonHasi 6e30MacHOCTb.

14 | 3 11 20 25 25 25

25

Bcero 3a 2 cemecTp 108

34 | 17 17 74 | 100 | 100 | 100 | 100

Bcero no ucuuninHe 108

34 | 17 17 74 | 100 | 100 | 100 | 100

3.2. J/TabopaTopHbIi MPaKTHKYM

Ne Homep 1 HanMeHoBaHHe pasje/ia QoRew;
S JERS—— Tema naGoparopHoro npakTHKyMa ayp.
YyacoB
1 Omnpejie/ieHHe MeTeopoIoruye CKUxX 3
Paszen 3. 3arpsasHeHHe M 3aldTa napameTpoB armMocgepsl
2 aTMOC!IJePbl- OrmnpejeneHye KOHIIEHTPALIMY MIbUIH B 3
aTMoc(epHOM BO3/y Xe
3 Plccnep;osaﬂge 3/1eKTPOMarHUTHBIX To/1eid B 2
OKpYJKalollel cpejie
4 OneHKa 3¢ppeKTHBHOCTH aKyCTHYe CKHX 3
Paszgen 6. 3arpsisHerre OC ¢pu3HyeCKUMH  |9KPaHOB
5 TIO/IAIMH M 3aLLATA OT UX BO3/eHCTBHA. HccnenoBanue 3¢pGeKTUBHOCTH IIYIIHTe/IeH 3
myma
6 OnpejeneHye 3arpsi3HeHHOCTH IIPOJYKTOB 3
NUMTaHUs PaJJHOaKTHBHBIMH Bellje CTBAMH
Bcero 3a 2 cemectp 17
3.3. CamocrosiTesibHasi pabora crygerTa (CPC)
Ne OonemMm,
i /;1 Homep 1 HauMeHoOBaHMe pa3jiesia AuciuiIMEbl | CojlepikaHue yueGHOro 3ajjaHus | ayjl.
yacoB
1 AHa/In3 JIeKIJMOHHOTO MaTepHasia 2
2 |Pasgmen 1. 31(0110114;1, 9KojIoTHuUecKast 6€30macHOCTD, E:¥ :::::ol; e:gw;:;?;:;z:na 2
3KOJIOTHYe CKUH MeHePKMeHT. OCHOBHBIe MOHSTHSI.
3 [TpocmoTp BHUie0/Ie KITUH 1
4 Hamucanue pedepara 5
5 AHanu3 IeKIHOHHOTO MaTepHasa 2
6 Pasznen 2. Teocdepst 3emnu. Buocdepa. Bo3gelicteue |V3yueHne peKoMeH/yeMbIX >
TexHOCdephl. DKO/IOrHyecKoe HOpMHUPOBaHUe U HUCTOUHHKOB [0 TeMe pas/ieia
7  |MOHHTODHHL. IIpocMoTp BUie0/1e KITUH 1
8 Hamucanue pedepara 5
9 AHanu3 IeKIJHOHHOTO MaTepHasa 2
10 W3yyeHne peKoMeH/lye MbIX 2
HMCTOYHMKOB I10 TeMe pasjesa
11 ITpocMOTp BH/ie0/1e KIHi 1

Paszen 3. 3arpsi3HeHHe U 3aljUTa aTMOCepHl.

OdopmieHne oTyera 110

11

12 naboparopHoi pabore, MoAroToBKa 4
K 3alure

13 Hamucanwue pedepara 5

14  |Pa3gen 4. 3arpsizHeHHe H 3aljUTa THAPOC(epHI. AHanmM3 JIeKIMOHHOTO MaTepHasa 2




15 W3yuenre peKOMeH/yeMbIX 2
HUCTOYHHUKOB I10 TeMe pasjieia
16 [TpocMoTp BHZEO/Ie KITHH 1
17 Hanucanue pedepara 5
18 AHa/mu3 JIeKIJMOHHOT0 MaTepHasa 2
19 W3yueHne peKOMeHyeMbIX 5
Pa3gen 5. 3arpsi3sHeHHe M 3all{UTa TUTOChepHI. HCTOYHHUKOB II0 TeMe pasjeia
20 ITpocMoTp BH/eO0/Ie KLU 1
21 Hanmcanue pedepara 5
22 AHa/IU3 JIEKIJHOHHOTO MaTepHasia 2
23 W3yueHre peKOMeH/yeMbIX 5
Paszen 6. 3arpsasaenre OC ¢u3Hye CKUMH IOISIMH U gcroqﬂm(oa 0 Ten® pIAene
3alllMTa OT MX BO3/IeHCTBHS. (popMIeRHe OTIETOB 110
24 nabopaTtopHbIM paboTam, 11
IIOJrOTOBKA K 3all[UTe
25 Hanmcanue pedepara 5
Bceero 3a 2 cemecTp 74
4. ®OPMbI KOHTPOJIsA OCBOEHUSA JTUCIHHUII/INHBI
CEMECTP HEJEJ/IN CEMECTPA
1/2) 3 |4,/ 5 |6/ 7 (8/ 9 |10| 11 12| 13 |14 15 |16 17
2 JIP JIP JIP JIP JIP JIP Ped T, 3au.

YcnoBHbIe 0603HAUEHHUS

TeKyuiasi arrecramus CTYeHTOB MPOBOAUTCS B UCKPETHbIE BpeMeHHbIe HHTePBA/IbI B C/IeYIOIMX

e Ped — pedepar;
e T —Tect;
e JIP — naboparopHas pabora;
® 3ay. — 3aYeT.
dopmax:
e pedepar;
® TecT;

naboparopHas pabora.

PyGexxnas arrecraius CTYJ@HTOB MPOM3BOJUTCS MO HTOraM MOJIOBHHBI CeMeCTpa B C/1e/1y IOIHX
dopmax:
naboparopHas pabora.

IlpomexyTouHas arrecralus npoBOAUTCS B popMax:

3ayeT.

12




5. YHEBHO-METOANYECKOE U UH®OPMAINIMOHHOE OBECITEYEHHE
AUCLHUIT/IMHBI

5.1. OcHOBHasA UTepaTypa 10 JUCLWIIIHHE:

1. M. B. BytopuHa, JI. ©. Jposaora, H. V. liBaHoB. VIHXeHepHAsl 3KOJIOTHS 1 SKOIOTHUe CKHit
MeHe;KMeHT. M.: Jloroc, 2004, 5 3K3.

2. C. K. TTeTpoB, A. A. JlybsanueHko, B. B. KapmaHosa. O3a0porieHue Bo3ayiiHoM cpeapl. CIT6.BI'TY
"BOEHMEX" um. . ®. ¥cTuHOBa, 2014, GO 3K3.

3. C. K. IleTpos, B. H. Crgopos, C. C. [leTtpoBa. OCHOBB HH)KeHepHOH 3Kooruu. CII6.BI'TY
"BOEHMEX" um. /1. ®. ¥cTuHOBa, 2009, 311 pec.

5.2. Jono/iHUTe/IbHAdA JIUTepaTypa N0 JUCIUIIUHE:

1. C. C. Bopuoga, M. B. byTtopuHa, /1. ®. po3gosa. Obmas skonorusa. CII6.BI'TY "BOEHMEX" um. .
<. YetuHoBa, 2018, O 3K3.

2. C. C. Bopuoga, M. B. ByTtopuHa, /1. ®. [lpo3goBa. lH)XxeHepHas 3alHTa OKPY KakoLIel CpedEl.
CIIG.BI'TY "BOEHMEX" um. . ©. YcTuHOBa, 2019, 0 3K3.

3. Oxosiorua. BI'TY "BOEHMEX" um. /1. ®. YcTUHOBa, , 0 2K3.

5.3. Tlepuoauueckue U3TAHUA:
He TpebyloTcs.

5.4. TlepeueHb pecypcoB HHGPOPMAIIHOHHO-Te e KOMMYHUKALIMOHHOH ceTH "UHTepHeT", He0OXOAUMBIX J/14
QCBOEHHSA AUCLMIINHBI, 3/IeKTPOHHbBIe OMOTHOTeUHEIe CHCTEMBI:

L. https://www.youtube.com/watch?v=v-gJ3xpV9zY — Jlekuus 2 &quot; 3K0MOTUs - OCHOBHEIe TOHATHA U
npuHIMNBEI&quot; - YouTube;

2. https://www.youtube.com/watch?time_continue=50&v=Zas3e¢9fLCAk — Jlekuus 1 Kypca Mo KOIOTHU:
C.®.Kucenesa - YouTube;

3. https://www.youtube.com/watch?v=u0T5waa0VFI — Jlekuus 4 &quot;/aMeHeHUe KTUMaTa&quot; -
YouTube;

4. https://www.youtube.com/watch?
v=Dgk22gFt RE&index=3&list=PL1YDnn4k9Pj1165wMAnzoJjlaAIHW4t-h — Jlexkuusa 3
&quot; ATmocdepHBle 3arpasHeHHA&quot; - YouTube;

S. https://www.youtube.com/watch?
v=0eCH3bUp1lE0&index=9&list=PL 1Y Dnn4k9Pj1165wM AnzoJjlaAIHW4t-h — Jlekuus 9
&quot;3arpazHeHue ruapocdepsi&quot; - YouTube;

6. https://www.youtube.com/watch?v=jOHEGTS5kpS0&dist=PL1Y Dnn4k9Pj1165wMAnzoJjlaAITHW4th&
index=8 — Jleknus 8 &quot;CoxpaHeHue nous&quot; - YouTube.

5.5. IlporpaMmHOe obecrnieueHue:
He TpebyeTcs.
5.6. NndopMalioHHbIe TeXHOMTOTHH:

B3anMogeiicTBre ¢ obyuarowpmucs nocpeactsom 3MOC Moadle BI'TY «BOEHMEX» um. J.D. ¥cTHHOBA.

13



6. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHHWE JUCHUIT/TUHBI

6.1. JIeKIHOHHBIE 3aHATHA:
1. ITpoexTop.

6.2. JlaGopaTopHbIe 3aHATHSA:

1. OnpeJieneHHe MeTeOPOIOTHYUe CKUX MTAapaMeTpoB aTMocdephl;

2. OmnpegeneHne KOHLEHTPALHM TIBUIH B aTMOC(epPHOM BO3AyXe;

3. ViccnegoBaHue 3/1eKTPOMATHUTHBIX 107IeH B OKpYKaroLLel cpefe;

4. OueHKa 3¢ dheKTHBHOCTH aKyCTUUeCKUX KPAHOB;

5. MccnegoBanue 3¢pdeKTHBHOCTH IVIYIIHTe/IeH LIyMa;

6. OnpefieieHHe 3arpA3HeHHOCTH NPOJIYKTOB MUTAHUS PaJUOAKTHBHBIMU Belle CTBAMMU.

6.3. IIpouee:

1. paBouee MeCTO MpenojaBare/isa, OCHAIIeHHOE KOMIIBIOTePOM € A0CTYIOM B VIHTepHeT;
2. paboune MecTa CTYAeHTOB, OCHALLeHHble KOMIIBFOTOPaMH C AOCTYIIOM B MIHTepHeT, IpeHa3Hauye HHbIe
Jins paBoThl B 3/1eKTPOHHO 06pasoparesbHOM cpeie.

14



IMpunokeHne 1
K paGoueii mporpasime JUCUHOIHHBL

IKWIOrus

AHHoTaluA paGoyeil mporpaMMsbl

AucnunnuHa IKOJIOTUSA sapngercs JUCHMIIMHON o6A3aTenbHodM yacTh 610Ka 1 TmporpaMMEbL
NOATOTOBKH N0 HanpaeieHHaAM: 24.05.05 VHTerpUpoBaHHbIE CHUCTeMbl JIeTATeJABHBIX anmaparos, 24.05.06
CucTeMBl yIpaB/eHNA jleTaTe/TbHBIMA alnaparamMy. JUCLUIVIMHA peannsyeTcss Ha QakyieTeTe E Opyxue U
cucTeMbl BoopyxeHus BI'TY "BOEHMEX" wum. [O.b. VYerunoBa kabegpoit E5 ISKQJIOTUA U
IMPON3BOIOCTBEHHAA BE3OTIACHOCTD.

JucnunnyHa HalleeHa Ha GopMHUpOBaHUe KoMnemeHyuil:

OITK-4 (24.05.05)cnocobHOCTE OCYILLIe CTBATh MPOodie CCHOHAMEHYIO ZeATeTEHOCTh ¢ YUeTOM 3KOHOMHYeCKHX,
SKOJIOTHUECKUX, COLMANABbHBIX M JAPYIHX OTpaHUYeHUM Ha BCeX 3ITamlaxX >XM3HEHHOTO LUK/IA TeXHHUeCKHX
00OBeKTOB aBHALIMOHHOH 11 paKe THO-KOCMIUe CKOI1 TeXHHUKH;

OITK-4 (24.05.06)cnocoBHOCT OCYILEe CTRAATH Npode CCHOHATBHYIO AeATeNBHOCT ¢ YUeTOM 3KOHOMMUE CKHX,
9KOJIOTMMECKHX, COLMAABbHBIX H JPYTHX OrpaHAYeHHH Ha BCeX 3Talax JKH3HeHHOIO LUK/IAa TeXHHYeCKHX
00OBeKTOB aBHALIMOHHOH 11 paKe THO-KOCMIUe CKOI1 TeXHHUKH;

YK-8 (24.05.05)cniocoBHOCTb CO3[aBaTh W MOAAEDXKUBATH B MOBCeAHEBHOM XXU3HU U B mpodeccHOHATBHOH
JesATe/IbHOCTH Oe30TacHble YC/IOBHA >KA3HeJeATeTbHOCTH LIS COXpaHeHHUs NPHPOAHOH Cpefpl, 0becCedeHUs
yCTOHUMBOIO pasBUTHA 06LleCTBa, B TOM UHC/Ie NMPH yrpo3e U BOIHUKHOBeHMH Upe3BbIUAilHBIX CUTYalMH U
BORHHBIX KOH(/IMKTOB;

YK-8 (24.05.06)cniocoBHOCTb CO3[aBaTh W MOAAEDXKUBATH B MOBCeAHEBHOM XU3HU U B mpodeccHOHATBHOR
JlesiTeTIbHOCTH Be30macHble YCI0BUA KHU3He[esITebHOCTH /19 COXpaHeHHUA NMPUpPOAHOH cpefnl, obecneueHUs
yCTOHYHBOTO pa3BUTHA 0OljecTBa, B TOM WHC/Ie IIPH yrpo3e M BOSHUKHOBEHHH Upe3BbIUAMHBIX CUTYaUMH U
BOEHHBIX KOH(/IMKTOB.

Coflep)kaHHe JUCIMIVIMHBL OXBAaThIBAeT KpPYI BONPOCOB, CBA3aHHBIX C B3aUMOJeHcTBUeM 6HOChepEL,
TexHoCepsl U Hoocdephbl, MOHATHEM KOHLEMIMH YCTOHUMBOTO pasBUTHA U obecreueHHS 3IKOMOTHUeCKOMH
fe30nmacHOCTH. PaccMaTpHBAIOTCS OCHOBHBIR (PU3HKO-XHMUUeCKHe IPOLeCCH B aTMocgepe, rugpocdepe u
MouBe; HCTOUHUKH 3arpsisHeHUs, BUJLI U COCTAB 3arpsi3sHeHUMH; HHTeHCUBHOCTL UX 006pa3oBaHUA B OCHOBHBIX
TeXHO/IOTHYeCKHX TIpoleccax; MOCeACTBHA 3arpsisHeHHs OKpyXkaroulell cpefsl (OC); HOpMAaTHBBI KauecTBa
OC 4 HOPMAaTHUBHl JONYCTUMOTO Bo3feficTBUs Ha OC, cTaHAAPTHl B 06MacTU 3KoM0ruM. M3yuaroTes MeToAp! U
cpegcTBa oXxpaHel OC: cTpaTerus M TAKTHKA 3alHTH aTMOC(eEpH; MeTOJBl OYMCTKH BpeJHBIX BEIOPOCOB B
atMocdepy, ra300YMCTHBIE YCTAHOBKH; CTPaTerus M TeXHHKa 3alUTE THAPOCcdephbl, MeTOAB OUHCTKH CTOUHBIX
BOA U obopyJoBaHHe A1 HUX peanusaluy; obecrmeyeHue IKOMOTHUecKoH Ge3zomacHOCTH MpU obpalljeHUU
OTIACHBIMH OTXOJAMM; OCHOBHBIE HAllpaB/IeHHs] PaLHOHA/BHOTO HCIONB30BaHHSA IPHPOJHBIX PeCYPCOB,
pecypco- 4 3Heproc6epeskeHus. Jlaiotca HaBRIKH paboThl ¢ mpubopaMu A1 U3MepeHUs! YpoBHeil HeTaTHBHOTO
Bo3zZeHcTBuA Ha OC, 06paboTKK No/IydeHHBIX Pe3y/IBTaTOB A5l OLeHKH KauecTBa QC, NPOrHO3a BO3MOXKHOIO
Pa3sBUTHA CUTYAL[UH U BhIGOpa CpeJiCTB 3allUTHI.

ITporpaMmoil AUCLMTIIMHEI TPeAy CMOTPeHBI C/leAYIOLHe BUABLI KOHTPO/ISA:

TeKyluaa arrecralua CTYJeHTOB IPOBOAUTCA B JUCKPETHEIe BpeMEeHHBIe HHTePBA/ILL B CJI€IYVIOIIHUX

dopmax:
» pedepar;
* TeCT;

¢ naboparopHas paboTa.

Py0exxHasn arTecTalHs CTYAeHTOB POM3BOJUTCS 10 UTOTaM [OJOBHHBI CeMeCTpa B CJIeAYFOLLIUX
dopMmax:
¢ naboparopHas pabora.

IMpoMexxyTouHas aTTecTallMA NpoBOAUTCA B hopMax:
* 3ayeT.

O0Lass TpyJOeMKOCTb OCBOHMA MAUCHUIVIHHBL cocTaBaseT 3 3.e., 108 u. IlporpamMMoii AMCIUTIMHBL
NpeAyCMOTPeHH JIeKLMOHHbIe 3aHATHA (17 u.), 1a0opaTopHEIHN MpakTHKyM (17 4.), camocTosTesibHas padora
CcTyAeHTa (74 u).
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Hpunoxenne 2
K paGouel nporpamMme MCIMIVIHHBL
SKOJIOTus

TEXHOJIOTMU U ®OPMbBI OBYUEHUS

Pexomennamm MO OCBOEHHIO JHCIHIVIHHBI JUUIA CTYJeHTa

TpyA0eMKOCTb OCBOGHHS JUCIUIUTHHBI cocTap/sgeT 108 u., w3 HuX 34 4. ayJUTOPHBIX 3aHATHIA, U 74 u.,
OTBe/ICHHBIX Ha CaMOCTOSTe/IbHYIO paboTy CTy/eHTa.

PeKOMeH/JJallii [0 pacrpejie/leHHi0 yueOGHOro BpeMeHHM IO BHJaM CAMOCTOSITe/IbHOI PaboThl
pasjesiaM JUCLUIUTHHBI IPUBe/ieHbl B Tabsule.

KoHTpo/Ib OCBOeHHSI JUCIMIVIMHBI TPOM3BOAMTCA B COOTBeTCTBHH ¢ Ilo/lokeHHeM o TopsjKe
[IPOBe/IeHUS IIPOMeXKYTOUHOMH arTecTanuu cTygeHToB BI'TY « BOEHMEX» um. 1.®. YcTHHOBA.

DopMbl KOHTPOJ/ISI H KDUTePHH OLleHUBaHUsI IPHUBeJIeHbl B IpWIoKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHMe paboTbl PekomeHn/iyemasi iuTeparypa TPYA(:I‘;“:KOWB»
Pasjgen 1. Okosorus, 3Ko/10ruyeckas 6e30nacHOCTb, 3IKO/IOrHUeCKUN MeHePKMeHT. O CHOBHbIe [1OHATHS.
AHa/IH3 JIEKIHOHHOTO C. K. ITetpog, B. H. Cugopos, C. C. ITetpoBa. OCHOBHI 2
MaTepuaa UHXXeHepHOH skonoruu: CII6.BI'TY "BOEHMEX" um. 1. ®.
V3yueHune peKOMeH/yeMbIX YctunoBa, 2009 (1-2) 9
HWCTOYHHKOB IO TeMe pasjiesna M. B. Byrtopusa, JI. ®@. /Ipo3aosa, H. . iBanoB.

TTpOCMOTp BH/EOTeKI[HH VHkeHepHasi 9KOJIOTHS M 9KOJIOTHYe CKHIA MeHe/PKMeHT: M. 1
Hanucanue pedepara Jloroc, 2004 (14-16) 5
Hroro no paszgeny 1 10
Pa3zpen 2. I'eocepnl 3emiu. buocdepa. Bo3jeiictBue TexHocdepbl. JK0/IOrHuecKoe HOpMHpPOBaHHe U
MOHHTOPHHI.
AHanH3 IeKIHOHHOTO M. B. Byropusa, JI. ®. IIpo3gosa, H. W. ViBaHoB. 2
Mareépuaia WHkeHepHasi 9KOJIOTHS M IKOJIOTMYe CKMI MeHe/pKMeHT: M.
Vi3yueHue peKoMeH/1yeMbIX Jloroc, 2004 (1-3) 2
HMCTOYHMKOB 110 Teme pas3fesia | C. C. bopuosa, M. B. Bytopusa, JI. ®. [Ipo3zgosa. Ob1as
[IpocMOTp BH/EO/IEKI{HHA skonorus: CII6.BI'TY "BOEHMEX" um. [I. ®. YcTUHOBa, 1
Hanucanue pedepara 2018 (1-5)
Wroro no paszgeny 2 10
Paspen 3. 3arpsisHenue U 3amurTa armocdepsl.
AHa/I43 JIeKIJHOHHOTO C. C. Bopuosa, M. B. Bytopusa, JI. ®. /Ipo3josa.
Marepuana WrxeHepHas 3auiura okpyxatouei cpeapt: CI16.5I'TY 5
Vi3yueHHe peKOMeH/IyeMBIX "BOEHMEX" um. [1. ®@. YcruHoBa, 2019 (2)
MCTOUHHKOB 110 TeMe pasjie/ia C. K. ITeTpos, A. A. Jlybsnuenko, B. B. Kapmanosa. 2
TIpocMoTp BHACOMeKIyHi Oszopoenenye Bo3ayuHoi cpeapl: CII6.6I'TY "BOEHMEX" 1
uM. [1. ©. Yctunosa, 2014 (1-5)
Ocpopmneuuevorqera o M. B. ByTtopuHa, JI. ®. /Ipo3aosa, H. V. VBaHOB.
1aboparopHoit padore, VIH)KeHepHast 3KOJIOTHS M IKOJIOTHYe CKHi MeHeDKMEHT: M.: 4
II0/ITOTOBKA K 3allluTe Jloroc, 2004 (4)
Hanucanue pedepara Okosnorus: BI'TY "BOEHMEX" um. /1. ®. YcTHHOBS, (3,6) 5
Wroro mo pasgeny 3 14
Pa3spen 4. 3arpsisHeHHe H 3al{iTa THApPochepskI.
AHa/IU3 JIEKIJHOHHOTO C. C. bopuosa, M. B. Byropuna, J1. ®. /Ipo3zoBa. 2
MaTepHa/a W HKeHepHas 3aluTa oKpysarouei cpeapi: CII6.BI'TY
V3yueHue peKOMeH/yeMbIX "BOEHMEX" um. /1. ®@. Ycrusosa, 2019 (3) 2
HMCTOYHHUKOB 110 TeMe pasjesia M. B. BytopuHna, JI. ®. JIpo3zosa, H. 1. 1BaHoB.
TTpOCMOTP BH/EO/IeKI[HH WHXeHepHas 9KOJIOTHS U IKOJIOTHYe CKUI MeHe/PKMeHT: M. 1
Hanucanue pedepara Jloroc, 2004 (5) 5
HWroro no pasgeny 4 10
Paspen 5. 3arpsisHeHue 1 3amura auTocdepol.
AHanu3 IeKIIHOHHOTO C. C. bopnosa, M. B. Bytopuna, JI. ®@. /Ipo3aosa. 2
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Marepuaia WHxeHepHas 3aliuTa oKpyxaromeii cpeapi: CITI6.BI'TY
]/I3yqu"e PeKOMeHyeMbIX "BOEHMEX" um. ,a &®. YctuHOBa, 2019 (4) 2
MCTOUYHMKOB I10 TeMe pasjiesia M. B. By’TOpHHa, JI. ®. Hp03}1033, !:I U. BaHOB.
TIPOCMOTp BH/EOMeKIHH WHuKeHepHas 31<onor|fl.s)1_I :rzi;og%gzq(eg)xm MeHePKMeHT: M.: 1
Hanucanue pedepara ’ 5
WToro mo pasgeny 5 10
Paspen 6. 3arpsizHenne OC pu3HUeCKUMH MOJISIMH H 3all{UTa OT UX BO3/IeHCTBHUS.
AHanu3 JIeKIJMOHHOTO
Marepuana % C. C. bopmosa, M. B. ByTopm{a: JI. . ﬂ%olflgoll;;;:ry 2
H)XeHepHasl 3alljiTa OKpYKarolle cpejpl: ;
Mayaene peroMenyeusix | LB OEHMEX" . 2 . Yermoss, 2019 (5:6) )
o T —— M. B. Bytopuna, JI. ®. Jlpo3josa, {-I W. ViBaHOB.
VHXeHepHasi 9KOJIOTHS M 9KOJIOTHYe CKUIA MeHePKMeHT: M.:
naboparopHbIM paboTam, Toroc, 2004 (11-13) 11
DOAraToHRa = Sare Sxkonorus: BITY "BOEHMEX" um. [, ®. Yetuuosa, (1,2,4,5)
Hanucanue pedepara 5
Wroro 1o pasgeny 6 20
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Hpunoxenne 3
K paGouei nporpaMme MCIMIVIHHBL
SKOJIOTus

DOH/IbI OTNEHOYHBIX CPE/ICTB

DoH/IbI OL[€HOUHBIX CPeJICTB, I03BOJIIOLHe OLIeHUTh pe3y/IbTaThl 00yueHus 110 JAHHOH JUCI{UILIHHE,
BKJTIOUAIOT B cebs:

pedepar;

TecT;

naboparopHasi pabora;
3auer.

Kpurepuu oleHUBaHus

Pedepar

* COOTBETCTBHE Le/ISIM H 33/lauaM JMCLUIUIHHBI, COOTBETCTBHE COJePIKaHUs 3asiB/IeHHOH Teme - 1 Gasur;
* IOCTAHOBKa Mpo6/1eMbl, KOPPEKTHO® M3/I0KeHHe CMBIC/Ia OCHOBHBIX HayUHBIX HJEH, HX TeopeTH4eCcKoe
obocHoBaHHe U 00bsicHeHHe - 0,5 Oa/UIoB;
* IOTHYHOCTb U [I0CJ1e/I0BaTe/IbHOCTD B H3/10)KeHUU MaTepHaa - 0,5 6a/u1oB;
* 06beM HcC1eJ0BaHHOM JIMTepaTyphbl U APYTrHX HCTOUYHUKOB HH(popManuu - 0,5 6auios;
* HCIO/Ib30BaHKe Goslee 1 HHOCTPAHHOIO UCTOYHHUKA - 0,5 Ga/vIoB;
* criocob6HOCTh K aHa/IM3y M 060011eHHI0 MHPOPMAIIHOHHOTO MaTepUasla, CTelleHb OJIHOTHI 0630pa COCTOSHUS
Boripoca - 0,5 6asu1oB;
* 060CHOBaHHOCTb BHIBOJOB - 0,5 6a/U10B;
* Ha/IMuMe aHHOTAlMH K pedepary - 0,5 6a/U10B;
* IPaBHILHOCTBL OpopM/IeHUs (COOTBETCTBHE CTaH/APTY, CTPYKTYPHAs YIOPSJOUYeHHOCTh, CChUIKH, LUTAThI,
Tabmunp U T.4,.) - 0,5 6a110B.
Pedepar npusHaeTCs BHIIO/IHEHHBIM B C/Iyyae ero olleHKH He HibKe 3 6a/U1oB

Tect
TecT cyMTaeTCs BBHIIOJIHEHHBIM IIPH KO/IMYe CTBe IPABWIBHBIX OTBETOB Ha BONpPOCkl oT 60% u 6ostee

JlaboparopHas pabora

3auura oT4eTa NPOXOAUT B (hopMe KOMIIbIOTEPHOI'O TeCTUPOBaHMUs, pa3spaboTaHHOIO NpenojaBaTe/IIMU
Kadeapsl E5. OneHka ocymiecTsiseTcs o 4-6anbHoi cHcTeMe.
[TporpamMmoii rpe iy CMOTpeHbI 1IeCTh BOIIPOCOB 10 TeMe JJaHHOMH 1abopaTopHoi#i paboTsl. Kaxk b1l Bonpoc
cHabXeH YeTHIPbMA a/TbTePHATUBHBIMU OTBeTAMH, H3 KOTOPBIX OJJHH CYMTaeTCs MPaBWIbHBIM. /171 oTBeTa Ha
KaXX/Ibli Bonpoc jJaetcs 45 ceKyH/| (YCTaHAB/IUBAaeTCs IMPOrpaMMoii).
KputepreM o1jeHKH SBASETCS:
/10 3 IPaBWIBHBIX OTBETOB — HeYJ0B/IeTBOPUTETbHO; 4 MPaBWIbHBIX OTBeTa — Y/0B/Ie TBOPUTE/THHO;
5 NpaBWIbHBIX OTBETOB — XOPOILIO; 6 NPAaBH/ILHBIX OTBETOB — OT/IHYHO

3auer
Ciaua 3aueta NPOMU3BOJMUTCS 110 pe3y/ibTaTaM BbIIIOJIHEHHBIX B TeUeHHe CeMeCcTpa KOHTPO/IbHBIX
MeponpusaTHiA (11ecTH JIP, pedepara) U TeKyI[ero Te CTUPOBaHHS

ITacmopT (hoHAA OTIEHOUHBIX CPe/ICTB

@) ﬁ HaumenoBanue | © AyauTopHbIe
& (@) pa3jenoB u b 3aHATHA B
< g JIMJaK THYeCKHX 8 KOHTAKTHOM
= eIHHHT] ¢opme
O
e | &
A
v
= =

— Mopmupyemasi KoMmrnereHuus, %o
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Paspen 1.

JKoJiorus,

IKOJIOTHYeCKas

g [Pemomackocrs, | g5 | 5 | 5 | g | 40 | 40 | G0 | ao | o | PedeP
IKO/IOTHYeCKH I Tect
MeHe/UKMEeHT.

OcHoOBHBIE
TOHATHS.
Paspen 2.
I'eocdepst 3emnu.
Buocdepa.

o [BosAeiicTBHe 13(3|3| 0| 10]10]| 1] 10] 10]| Fedep
TexHoC(epbl. Tect
JKoJloruyeckoe
HOPMHpPOBaHHe H
MOHHTOPHHT.

Pa3zpen 3. Pedepar,

o [arpsmemued | o5 | g | 3 | g | 14| 25 | 25| 25 | 25 slece
3aluTa JTabopaTopHasi
aTrMmocdepsl. pabora
Paspjen 4.

p [arpmmenmeR | g | 5 | o | g | 20 | 20 | 20 | 2o | 2o | PEREPES
3auura Tecr
rujpocdepsl.

Paspen 5.

o [Parpasmenmen | o ( 53 | 53 | g | 90 | 20 | 10 | 10 | 10 | PevePEm
3aluTa Tect
uTocgepsl.

Pa3spen 6.
3arpssnenne OC Pedepar,

§ |DecEIeCKEME 34 14| 3| 11| 2 |25 25| 25| 25 Tect
TO/IIMH | 3aIHTa JTabopaTopHast
OT UX pabora
BO3/|eHCTBHSA.

Bcero 3a 2 cemecTp 108 | 34 | 17 17 74 100 | 100 | 100 | 100
Bcero no jucuumnimHe 108 | 34 | 17 17 74 100 | 100 | 100 | 100
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