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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.05.02 ITpoekTHpOBaHUe aBUALIMOHHLIX U PaKeTHBIX /BUraTe/iei
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa E5 DKOJIOI'MA U TTPOU3BOJCTBEHHASA BE3OITACHOCTD
Bytopuna Mapuna BasiuMoBHa, [1.T.H., JOLIEHT, Tipodeccop

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpammel E5 IKOJIOTUS Y1 TIPON3BOJCTBEHHAS BE3OIIACHOCTbD

3aBenyromumii kadenpoii [amypun A.E., A.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

A8 IBUT'ATE/IN 1 DOHEPT'OY CTAHOBKM JIETATEJ/IBHBIX AITITAPATOB

3aBepaytoimii Kadezapoii JleBuxuH A.A., K.T.H., JOLI.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
JIKOJIorus

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

YK-8 — crocoOHOCTh CO37aBaTh U TOJIEP>KUBaThb B TIOBCEAHEBHOM >KU3HU U B TMpo(eCcCHOHATbHOU
ZesITe/TbHOCTH Oe30TacHble YCIOBUS >KU3HEAeITeTbHOCTH ISl COXPAHEHUS TIPUPOJHON cpe/ibl, 00ecrieueHus
yCTOHUMBOTO Pa3BUTHs OOIIeCTBa, B TOM YUC/Ie TIPY yrpo3e W BO3HUKHOBEHWH Upe3BbIYAlHLIX CUTYyal[did U
BOEHHBIX KOH(IMKTOB

OIIK-4 — crnocoOHOCTh OCYIIEeCTBAATh MPO(deCCHOHAMBHYIO AeSITeTbHOCTh C YYETOM SKOHOMUYECKUX,
9KOJIOTUYeCKUX, COLMAIbHBIX W APYrMX OrpaHMUeHHil Ha BCeX JTarax >XM3HEHHOrO LMK/Ia TeXHUYeCKUX
00bEKTOB aBUAI[HOHHOW H PAKETHO-KOCMHUECKOH TEXHUKH

DOpPMUPOBAHHIO KOMITETEHIUH C/TYXKUT JIOCTKEHUE C/IeIYIOIIUX Pe3y/IbTaTOB 00pa30BaHuUs:
YK-8

3HAHUS:

Ha YpOBHe Ipe/iCTaBJIeHHIi:

3aKOHBI 3KOJIOTHH, CTPYKTYpa U cocTaB buocdepsr;

CTPYKTYpa Y ZIMHAMUKA TeoCc(epHbIX 000/10ueKk 3eM/TH U BIUSHUAE TeXHOTeHHOUW AeATeNbHOCTA Ha UX
W3MeHEeHHS;

npo0sieMbl  SKOKY/IBTYPbl, KOHLIETILIMSI YCTOMYMBOTO Da3BUTHS, TEPCIIEKTUBBI JKOPa3BUTUS U
o0ecrieueHUst 3KOJIOTMYeCcKor 6e30MmacHOCTH.

Ha yPOBHE BOCTIPOW3BE/I€HHUSI:

OCHOBHBIE (hH3UKO-XUMHUUYeCKHe TIPoIleCcChl B atMocdepe, ruipocdepe U MoUBe;

VICTOYHUKHU 3arpsisHEHUs], BUZIBI M COCTAB 3arpsi3HEHUM; WHTEHCHBHOCTb WX 00pa30BaHMs B OCHOBHBIX
TeXHOJIOTHUECKUX TIPOIeCCaXx;

MOCJIeZICTBYSA 3arpsisHeHus okpy»atoleil cpepsl (OC);

HopMaTuBbl KauectBa OC W HOpPMAaTHBHI JIOMyCTUMOro Bo3gelictBusi Ha OC, craHaapTel B obmactu
9KOJIOTUY;

METO/Ibl SKOJIOTHUECKOTO MOHUTOPHHT A, TIPHOOPBI 3KOJIOTHYECKOT0 KOHTPOJIS.

Ha ypOBHE TIOHUMaHUS:

CTpaTervsi U TAaKTHKAa 3alUThl atMochepbl, MeTO/Abl OUMCTKH BpPEJHBLIX BBIOPOCOB B armocdepy,
ra3004MCTHbIE YCTaHOBKH;

CTpaTervsi ¥ TexXHWKa 3alliUThl TUAPOChepbl, METOAbl OYUCTKH CTOYHBIX BOZ W 0OOpyoBaHMe AJIST UX
peasM3aLuy;

obecrieueHre K0JIOTHUECKOHM 0e30MacHOCTH MPU 00paIlleH|H C ONaCHBIMHU OTX0/IaMHu;

OCHOBHBIE HAarpaB/jeHUs] PaIOHAJBHOTO WCIIO/MB30BAaHUS TIPUPOJHBIX PEeCcypCoB, Pecypco- U
3HeprocOepexeHus;;;

YMeHuUsi:

oTipeZiesISiTh BHBI TIPOWM3BOJCTBEHHOTO O0ODYAOBAHUS, SIBISIOLIErOCs WCTOUHUKOM 3arpsisHeHuss OC;
aHa/M3MpoBaTh MHpOpMaLuto o 3arpssHeHuto OC;

ODUEHTHPOBAaThCS B OCHOBHBIX METOZAX, CHCTEMaxX W TEXHOJOTHsX obecrieueHHst 3KOJIOTMYeCcKOn
0€e30MacHOCTH, YUUTHIBATH COBPEMEHHbIE TEHJEHI[UM WX DPa3BUTHsS U ODOOCHOBAHHO BLIOMpAaTh YCTPOKCTBA,
CHCTEeMbI Y METO/IbI 3allUThI UeI0BEKA M OKPYKAIoIIlel Cpe/ibl OT OMacHOCTel;

WCTI0/Ib30BaTh TPOdeCcCHOHaNbHBIE 3HAHHUS B cdepe 5KOJOrMUeCKOr0 COBEpIIIeHCTBA MPOU3BOJCTRA,
BHe/IPeHUsI HOBOU TeXHWKH U TEXHOJIOTHH.

TpaKTHUeCKHe:

OTIpefieNisiTh W aHaAM3MPOBaTh OCHOBHBIE 3arpsisHeHrsi OC, B T.4. Ha COOTBETCTBUE HOPMATHBHBIM
3HAUYeHUsIM;

MO/b30BaThCsl TpubopaMu /it u3MepeHus: 3arpssHenuit OC, MeToaMK OTIpe/ie/ieHus 3arpsi3HeHus;
OLI€HMBATh KOJIOTUYHOCTb TEXHOJIOTHUECKHUX MPOIECCOB;

HABbIKU:

paboTel ¢ Tipubopamu AT M3MepeHHUsl 37IeKTPOMarHUTHOTO M3/yueHus, NOHU3UPYIOLIUX W3TyYeHUH,
11ymMa, MeTeOopOJ/IOruueCKuUx rapaMeTpoB aTMOCCl)epr, 3allbV/IEHHOCTH BO3/yXa,

W3MepeHusl YpOBHel HeraTuBHOTO Bo3delicTBuss Ha OC (lIyma, 3/IeKTPOMAarHUTHOTO W3/IyuYeHus],
paZualvy, 3arblIeHHOCTH);

06pabOTKM MOMyUeHHBIX Pe3y/IbTaTOB: PACUET YPOBHEH 3arpsi3HEHHSs], OIleHKa UX COOTBETCTBUS HOpMawm,
orpeziesieHre TpeOyeMOoro CHYDKeHUs] HETaTUBHOTO BO3/elCTBUS;

oteHKH KauectBa OC 1 TIPOTHO3 BO3MOXKHOTO Pa3BUTHS CUTYaLWK;

BbIOOpAa CpEACTB 3allUThl OT HeraTWBHOTO Bo3zeicTBusi Ha OC, pacueta ux 3¢ddeKTUBHOCTH,
BBITTOJTHEHUS] CDABHUTE/bHBIX UCTTLITAHUM.

OIIK-4
3HAHUA:



Ha ypOBHe Mpe/CTaB/lIeHUN:

3aKOHBI 3KOJIOTHH, CTPYKTYpPa U cocTaB bruocdepsr;

CTPYKTYpa ¥ AMHaMUKa reocdepHbIX 00010ueKk 3eM/M U BIMSIHUE TeXHOTeHHOW AesTe/lbHOCTA Ha MX
V3MeHeHWs;

npo0sieMbl  SKOKY/IbTYphl, KOHLEMLUSI YCTOWYMBOTO Ppa3BUTHS, T€PCHEKTUBBI JKOPA3BUTHUS U
obecrieueHUst 3KOJIOTYeCKo 6e30MacHOCTH.

Ha YpOBHE BOCITPOU3BeJIeHHsI:

OCHOBHbBIE (hPM3UKO-XMMHUUeCKHe TIPOIiecchl B atMocdepe, Tuapocdepe ¥ MOuBe;

WICTOYHWKHU 3arpsi3HEHUs], BU/bl M COCTAaB 3arpsi3HeHUH; WHTeHCUBHOCTh X 00pa30BaHUSI B OCHOBHBIX
TeXHOJIOTHUEeCKUX TIPOLeCCaXx;

TMOC/Ie/ICTBUS 3arpsisHeHUst OKpysKatoiteit cpesibl (OC);

HopMatuBbl KauectBa OC M HOpPMAaTHUBBI JOMyCTUMOro Bo3derctBusi Ha OC, craHzapThl B 00/acTv
9KOJIOTHH;

METO/Ibl SKOJIOTHUECKOT0 MOHUTOPHHTA, TIPHOOPHI 3KOJIOTHYECKOT0 KOHTPOJIS.

Ha ypOBHe TIOHUMaHUSI:

CTpaTervsi U TaKTHKa 3alluThl arMocdepbl, MeTOAbl OYMCTKM BpeAHBbIX BLIOPOCOB B armocdepy,
ra3004MCTHBIE YCTAaHOBKH;

CTpaTervsi ¥ TeXHWKa 3alllUThl TUAPOChEpPhl, METObl OUMCTKH CTOYHBLIX BOZ, U 0OOpy/oBaHWe [Jisi UX
peasnu3aiuy;

obecrieueHre KO/I0TMYeCKON 6e30MacHOCTH MU 0OpaIleH|H C OMTAaCHBIMM OTXO/IaMU;

OCHOBHbIe HarpaB/eHHsl palMOHaJbHOTO HCIIO/IB30BaHUS TIPUPOJHBIX PecypcoB, pecypco- U
5HeprocoepexeHust;;;

YMeHuUsi:

OTIpe/iesIiTh BU/BI TIPOM3BOJCTBEHHOTO 00ODYHOBAHUS, SBISIOLIErOCS WCTOUHUKOM 3arpsiHenus OC;
aHaIM3UPOBaTh NH(OpMaLuio 1o 3arps3Hednio OC;

OPUEHTHPOBATLC B OCHOBHBIX METOZIaX, CHCTEMAaxX W TEXHOJOTUSAX 00ecreueHust 3KOJIOTHUeCKOU
0e30MacHOCTH, YUYUTHIBaTb COBPeMEHHble TeHJEeHIMM WX Pa3BUTUS U 0OOCHOBAaHHO BBIOWMpATh YCTPOMCTBA,
CHICTEMBI M MeTO/IbI 3aIliThI UesioBeKa M OKPYKarolllel cpeJibl OT OMacHOCTe;

UCII0/Th30BaTh TpodeccroHabHbIe 3HaHUSI B Ccepe 3KOJOTMYECKOTO COBEpILEHCTBAa TMPOW3BOACTEA,
BHe/IpEHUsI HOBOM TeXHUKU U TeXHOJIOTHHA.

TpaKTU4eCcKue:

ompefieiiTh W aHAJU3WPOBaTh OCHOBHBIe 3arpsisHeHusi OC, B T.U. Ha COOTBETCTBHE HOPMAaTHUBHBIM
3HAUEHUSIM;

M0/b30BaThCcs TpubopaMy AJisi u3MepeHusi 3arpsisHeHuit OC, MeTofamMu ompejesieHusl 3arpsi3HeHus;
OLIEHMBATb IKOJIOTUYHOCTb TEXHOJIOTMUECKHX TPOLeCCOB;

HaBbIKU:

paboTel ¢ TipubopamMu A M3MepeHUsl S7IEKTPOMAarHUTHOTO H3/IyUYeHHs, NOHU3UPYIOIINX W3MyYeHUH,
IIIyMa, MeTeopoJIOTHYeCKUX ITapaMeTpoB aTMoC(hepsl, 3aIblIeHHOCTH BO3YXa;

W3MepeHHs] YPOBHeM HeratuBHOro Bo3felictBuss Ha OC (mIyma, 37€KTPOMAarHUTHOTO W3/Ty4eHUs,
pajuaLu, 3arbUIeHHOCTH);

00paboTKM TIO/TyueHHBIX Pe3yJIbTaToOB: PACUET YPOBHEH 3arpsi3HeHus], OLleHKa WX COOTBETCTBUS HOpMawm,
oripeZiesieHre TpeOyeMOro CHI)KEHHs] HETaTUBHOTO BO3/eHCTBUS;

otieHKU KauecTBa OC 1 TIPOTHO3 BO3MOYKHOTO Pa3BUTHSI CUTYalUH;

BbIOOpa CpEJICTB 3allUThl OT HeratwMBHOro Bo3zedcTBus Ha OC, pacueta WX 3P(EKTHBHOCTH,
BBITIO/THEHUS] CDABHUTETbHBIX UCTTLITAHUH.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iucrunvaa 9KOJIOT' S sBnsieTcs AUCIUTUIMHON 00A3aTe/IbHOM YacT 0/10Ka 1 mporpaMMet
TIOATOTOBKHU 110 HaripasieHuto 24.05.02 ITpoekmuposaHue aguayuoHHbIX U pakemHblx 0guzamenel.

Cojep>xaHue AUCLUILIMHBL SIBASIETCS JIOTMYeCKUM Tipogo/bkeHueM gucuurivd: BBEJEHUE B
CIIEIIUAJIBHOCTBD.

CopepkaHve AUCLUATUIMHBI SIBAsieTCsT OCHOBOM 1yt ocBoenuss aucturuivH: BE3OITACHOCTD
KUN3HEJEATE/IBHOCTMN.

Hpe,aBapHTeﬂbele KOMIIeTeHLIH, CCI)OPMI/IPOB&HHLIE y 06yqa}0Luer 0Csd A0 HadaJ/la U3ydyeHud JUCLHUIIIMHBIL

¢ TICK-1.7 — Cnioco6eH NpoM3BOAUTD TIOUCK, CUCTEMAaTH3MPOBATh U aHAIM3UPOBaTh MH(POPMALHIO TI0
KOHCTPYKTUBHBIM U CXEMHBIX PelleHNUsM CyLeCTBYIOIMX JBUraTesel JeTaTe/bHbIX anmnapaToB U UX
5JIeMEeHTOB

¢ [ICK-1.9 — Crioco0eH BLIMOMHITH HAYYHO-MCC/Ie0BaTeIbCKHe PabOThI U pa3padaThiBaTh OTUETHI B
obecrieueHNY CO3/IaHMs TIEPCIIEKTUBHBIX KOHKYPEHTOCIIOCOOHBIX [IBUraTe/IbHbIX YCTAHOBOK U UX
COCTaBHBIX 3/IeMEHTOB Ha OCHOBe BO3/YLIIHO-DeaKTUBHBIX JiBUrareseit

¢ YK-6 — CriocobeH orpefie/isiTh ¥ peaan30BbIBaTh MPUOPUTEThI COOCTBEHHOM /1eITeTBHOCTH U CIIOCO0BI
ee COBepLIeHCTBOBAHMS HA OCHOBEe CaMOOLIeHKH U 00pa30BaHMUsl B TeUeHHe BCeH )KU3HU



3. CTPYKTYPA U COAEPXKAHUE JUCIIAII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaunmeHoBaHHe pas/ie/1oB H AHAAKTHYECKHX eJHHHUL|

BCEI'O

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

JIekuun

JIabopaTopHbIit
NPaKTHKYM

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

YK-8

OIIK-4

Paszen 1. OKo/10rus1, 3K0/10rndecKas 6e30nacHoOCTb, IK0JI0rHYeCKUi
MeHepKMeHT. OCHOBHbIe MOHATHA. 1.1 JK0/I0rKs Kak 06/1aCcTh 3HAHHUH, BOJIOLUS
9KO/IOTUUeCKOM HayKH, OCHOBHbIE MOHATHUS M IPUHLIUIBL. VIH)KeHepHas U
MPOMBILLUIEHHAs 9KO/IOTHsI. 1.2 DKoMoruueckuit (robabHelit) KpU3NC, MPU3HAKK
KpPH3HCa 1 ero MpUYKHBI. YCTOWUKMBOE Pa3BUTHeE U 3KOJIOrHYecKas Ge3omnacHocTb. 1.3
DKonoruueckuit MeHekMeHT. CoBpeMeHHasi CUCTeMa yIpaB/eHHs! Ka4eCTBOM
OKpy»KarolLjeii cpezibl B Poccutickoii ®ezepatiun.

13

10

10

Paspen 2. Paspen 2. T'eocepsi 3eman. Buocdepa. BosjelicTtBre TexHocdepsl.
JK0/I0rH4yecKoe HOpMHPOBaHHe U MOHUTOPHHLT. 2.1 Bsinve ConHila Ha
9KOJIOTHUeCKHKe TIPoLiecchl Ha 3emiie. 2.2 O61iye rpefcTaB/ieHus o reocdepax
3emH, rpanuLibl 6uocdepsl. CTpyKTypa reocdep 1 MX XapakTepuCTUKH. Bruocdepa
1 ee KOMIIOHeHTbI. BuocycTeMsl, rpymnmbl 0praHu3MoB, cpezia UX 0OUTaHusl.
DKoJoruyeckye 3akoHsl. 2.3 TIpupozHble pecypchl, BO30OHOB/IsSIeMble HCTOUHHKH
SHepruu. 2.4 AHTpornoreHHsle Bo3zeiicTBus Ha OC. MarepuasbHble U
SHepreTHyecKue 3arpsi3HeHus. DKOJ0rMyeckoe HOpMUPOBaHUe U MOHUTOPUHT.

13

10

10

10

Paspen 3. Pasaen 3. 3arpsisHenue u 3amura arMocdepsl. 3.1 OcobeHHOCTH
3arpsisHeHus: atMocdepsl. KauecTBo arMocdepsl. OCHOBHbIE XMMUUeCKHe IPUMECH,
3arpsisHsitoLye atMocdepy. 3.2 OCHOBHbIE NCTOUHHKH 3arpsi3HeHust atMocdepsl. 3.3
OCHOBHBIe TIOC/Ie/ICTBHS 3arpsi3HeHust arMoc(epbl. 3.4 MeTo/bl 3allUTh
armocepbl. MepoTpHsTHs 10 CHU)KEHHIO MOLIHOCTH BPe/IHbIX BIOPOCOB;
MEpONPUSTHS 110 IPUMEHEHHIO CIIeL{aIbHbIX CUCTEM OUHUCTKH /it 00pabOTKH 1
HeHTpanu3aLyi (O4UCTKN) BPeJHBIX BEIGPOCOB (METOZBI 1 arraparbl OUUCTKH
BpPeJHBIX BBIOPOCOB OT a3p030J1ei, OT ra3000pasHbIX MPUMeceii); MEpPOTIPUSITHS 110
HOPMHPOBaHHUIO BbIOPOCOB. OLieHKH 3 (eKTUBHOCTH paboThl ra3004MCTHOTO
06opyz0BaHuUsI.

23

14

25

25

Paspen 4. 3arps3HeHue U 3amuTa rujpocdepsl. 4.1 CBoiCTBa BO/bI U
rnobanbHbI Bozjo06MeH. 4.2 3arpsizHeHue rugpocdepst. 4.3 VcroueHne
MaTepUKOBBIX BOJ. 4.4 Vcrionb3oBaHue TIpeCHBIX BO/: Ka4eCTBO BOABI, obecrneueHue
KauecTBa MUThEBOH BO/IbI, OCHOBHbIE HarlpaB/IeHUA B PeLleHUH l'lpOG]'IeMl:I HexBaTKHU
rpecHoii Bozbl. 4.5 MeTozbl ¥ CPe/CTBA 3allUThI BOAHBIX 0OBEKTOB OT 3arpsi3HEeHHs!
CTOYHBIMM BOJIaMU: MeXaHHU4YeCKue, Cl)I/lBl/IKO-XI/lMI/l'-IeCKl/IE, XHUMHUYeCKue,
6HOXI/IMI/I‘{€CKM€, TepMHu4yeckue, l'fIy60KaSI OUUCTKa CTOYHBIX BOJ, 06933apa)KI/lBaHl/lE
OUYMILIEHHBIX CTOYHBIX BOJ,.

12

10

20

20

Pazpaen 5. 3arpsizHenue u 3ammra aurocdepst. 5.1 Jlutocdepa u eé cocras. 5.2
Knaccudukauust (Buzpl) nanamadTo, paspylueHde gaHamadros. 5.3 ITousa 1 eé
cTpoeHue. 3arpsisHeHue noyB. HopmupoBaHue U KOHTPOJIb 3arpsi3HeHus MouB. 5.4
ObecrieueHre SKOIOTMUECKOM 0e30MacHOCTH npu 06pau_(eHI/m C OrnaCHbIMHU
OTXOZIaMH.

13

10

10

10

Paspen 6. 3arpszHenne OC (H3HYeCKMMH NOJISIMH H 3aIHTA OT HX
BO3/ieHcTBHA. 6.1 D/IeKTpOMarHUTHbIe OISl Y 3alliiTa OT UX BO3/eHCTBUS Ha
OKpY’KatolLyto cpefy. 6.2 3alura OT aKyCTHUeCKOro 3arpsisHeHust OKpyKaroLLeid
cpezpl. 6.3 PaguaronHas 6e30macHOCTb.

34

14

11

20

25

25

Bcero 3a 2 cemecTp

108

34

17

17

74

100

100

Bcero no AMCHHIUIMHE

108

34

17

17

74

100

100

3.2. JIaGopaTopHbIil NPAKTHKYM

Homep u HauMeHOBaHUe pa3jiesa
JIMCLIUTLTHHBI

Tema /1a00paTOPHOro NPaKTHUKyMa

Oo0nemMm,

ayps.

yacoB

Pazpen 3. Pazgen 3. 3arpsi3HeHue U 3alyTa

aTMocdephl.

OrmpefiesieHe METEOPOJIOTYECKUX
TapamMeTpoB aTMOC(hephI

OnpeziesieHye KOHIIEHTPALUY TBIIA B
aTMoc¢epHOM Bo3yXe

Paspen 6. 3arpsisHenue OC ¢u3nyecKUMu

TI0JIAMU U 3alliiTa OT UX BOB,E[EﬁCTBI/IH.

UccnenoBaHue 3/1eKTPOMarHUTHBIX T10J1ei B
OKpY>Karolleli cpefie

Orienka 3¢ GeKTUBHOCTH aKyCTUUeCKUX
5KpaHOB

UccnenoBanve 3¢ deKTUBHOCTH TIyIIATEeH
nryma

Onpepenenye 3arpsi3HEHHOCTH ITPOAYKTOB
TUTaHWS PA/MOAKTUBHBIMY BeIlle CTBAMHU

Bcero 3a 2 cemecTp
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3.3. CamocTosnTenbpHas padora crygenta (CPC)

Ne Homep u HauMeHOBaHHe pa3jeia AUCHUILINHBI Copep>kaHue yueOHOro 3a/jaHus Otew,
n/n 4acos
1 AHanu3 1eKLMOHHOTO MaTeprasa 2
2 |Pasgen 1. SKOJEOFI/M, 3KOoJIorHueckasi 6e30macHOCTb, Eszgiggiozegghﬁ;iy;r;:na 2
9K0/IOTHYeCcKuii MeHe)KMeHT. OCHOBHbIE TIOHSTHS.
3 [TpocMOTp BUAEOIEKLIUMA 1
4 Hanucanue pedepara 5
5 N3yueHre pekoMeHIyeMbIX ?
Pasgen 2. Pazpen 2. l'eocdepst 3emnu. buocdepa. UCTOYHUKOB I10 TEME pasje/ia
6 |Bo3geticTBre TexHOChEPBI. DKOIOTHUECKOE ITpocMOTp BUZEOIEKIIUU 1
7 HOPMHPOBaHHNE U MOHUTOPHUHI. Harmmcanue pedepara 5
8 AHanu3 1eKLMOHHOTO MaTeprasa 2
9 Amnanus 1eKIMOHHOI0 MaTepuasna 2
10 W3yueHre pekomMeHlyeMbIX 7
HWCTOYHUKOB [0 TeMe paszesa
11 Paspen 3. Pasgen 3. 3arpsisHeHue U 3aIyTa aTMOChepbl. Hpocmorp BrAeoneKLy1it 1
OdopmsieHue oTueTa 1o
12 nabopatopHoii pabore, 4
TOJTOTOBKA K 3alljUTe
13 Harmicanue pedepara 5
14 AHanu3 1eKIMOHHOT0 MaTepurasna 2
15 N3yueHne pekOMeHyeMbIX ’
Pasgnen 4. 3arpsisHeHMe U 3alljyMTa TUAPOCQephL. HMCTOYHUKOB I10 TeMe paszesia
16 IIpocmoTp BUZeO/IEKIINN 1
17 Hammicanue pedepara 5
18 AHanu3 1eKIMOHHOI0 MaTepuasna 2
19 N3yueHne pekoMeHyeMbIX ’
Pasgen 5. 3arpsisHeHue U 3a1yra JUTOChephI. HCTOYHUKOB 10 TeMe pasfera
20 IIpocmoTp BUAeO/IEKIIN 1
21 Hammicanue pedepara 5
22 AHanu3 1eKIMOHHOI0 MaTepuasa 2
23 N3yueHne pekoMeHZyeMbIX ’
Paspen 6. 3arpssaenue OC ¢u3ruecKUMH MOJISIMUA U MCTOTHMKOB TIO TEME pasAena
3alUTa OT UX BO3[eHCTBUA. Odopmiiere OT4€TOB M0
24 sabopaTopHbBIM paboTam, 11
TMOJTOTOBKA K 3alljUTe
25 Hanucanue pedepara 5
Bcero 3a 2 cemectp 74
4. ®OPMbI KOHTPOJISA OCBOEHUA NNCIIUITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
1/ 2 |31 4 |5/ 6 | 7 |8 9 |10 11 (12|13 |14 15 | 16 17
2 JIP JIP AP | JIP JIP | OP | JIP JIP Ped | AP Tecr, 3au.

YcnoBHble 00603HAUEHUS:

TP — nuarHocTuyeckasi pabora;
JIP — naboparopHas paboTa;
Ped — pedepar;

Tect — Tecr;

3au. — 3aYeT.

TeKyuii KOHTPO/Ib YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCSA B JUCKPETHbIE BpeMEHHbIE NHTEPBAJIBI B
cnenyromux dhopmMax:
[IMarHoCTUYeCKasi pabora;
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naboparopHas pabora;

pedepar;
TecT.

IIpome)xyTouHas arTecTranusi [IPOBOJUTCS B (hopMax:
3auer.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. M. B. BytopuHa, JI. ®. [Ipo3noBa, H. 1. 1BaHOB. . IH)KeHepHast KOJI0THS Y 3KOJIOTYe CKUH
MeHekMeHT. M.: Jloroc, 2004, 5 3k3.

2. C. K. ITerpos, A. A. JlybsinueHko, B. B. Kapmanoga. . O310poBnenue Bo3ayiHoi cpeabl. CI16. BT TY
"BOEHMEX" um. I. ®@. YctuHoga, 2014, 60 3k3.

3. C. K. ITetpos, B. H. Cuzopos, C. C. ITerpoBa. . OCHOBbI UH)XeHepHOM 3Konoruu. CIT6.BI'TY
"BOEHMEX" um. 1. ®. YctuHoBa, 2009, 1. pec.

4. C. C. bopuioBa, M. B. Byropusa, JI. ®@. [Ipo3znosa. . O6ias skosorusi. CI16. 5T TY "BOEHMEX" um. /1.
®. Ycrunona, 2018, 50 k3.

5. C. C. bopuoga, M. B. bBytopuHa, JI. ®. [Ipo3zoBa. . IH)KeHepHas 3alljUTa OKpy Katollleii cpesibl.
CII6.BI'TY "BOEHMEX" um. [1. ®. YctuHogsa, 2019, 50 3k3.

5.2. J[lorionHUTeNbHAs IUTepaTypa Mo JUCLUIIUHE:
1. Okonorusa. BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa, , 0 3K3.
5.3. [lepuoguueckue U3gaHust:
He TpeOyroTCs.

5.4. TlepeueHb peCcypcoB HH(POPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOH ceTy "VIHTepHeT", HeOOXOAUMBIX [1/Is1
OCBOEHUS! TUCIUTUIAHBI, 3/IEKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

1. https://www.youtube.com/watch?v=v-gJ3xpV9zY — Jlekuus 2 &quot; IK0JIOTHsI - OCHOBHEIE ITOHSATHUS U
npuHIUnbI&quot; - YouTube;

2. https://www.youtube.com/watch?time_continue=50&v=Zas3e9fLCAk — Jlekrus 1 Kypca 1o 3K0JIOTHH:
C.®.Kucenesa - YouTube;

3. https://www.youtube.com/watch?v=u0T5waa0VFI — Jlekrus 4 &quot;/3MeHeHNe KUMaTa&quot; -
YouTube;

4. https://www.youtube.com/watch?
v=Dgk22gFt_RE&index=3&list=PL.1YDnn4k9Pj1165wMAnzoJjlaAIHW4t-h — Jlekrus 3
&quot;ATMochepHbie 3arps3HerEns&quot; - YouTube;

5. https://www.youtube.com/watch?
v=0eCH3bUp1E0&index=9&list=PL.1YDnn4k9Pj1165wMAnzoJjlaATHW4t-h — Jlekius 9
&quot;3arpssHenue ruapocdepsi&quot; - YouTube;

6. https://www.youtube.com/watch?v=jOHE6T5kp90&list=PL.1Y Dnn4k9Pj1165wMAnzoJjlaAIHW4th&
index=8 — Jlekius 8 &quot;CoxpaHenue nous&quot; - YouTube.

CorpeMeHHbIe poeccroHabHbIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBast 3nekrponHas 6ubmmoTeka Poccutickoro oHza
(byHIaMeHTaTbHBIX UCC/IeI0BaHUH.

VHdopmaLMoHHbIe CIIPaBOYHbIE CHCTEMBI:
1. Tex3kcriept — MIHGOpMAaIMOHHBIM ITOPTa/l TEXHUUYECKOTO peryivpoBanusi: HopMbl, mpaBu/ia, CTaHAAPTEI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - /] I'OCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsrantIntoc- nH(opMalioHHBI# TOpTaa IpaBoBOM MH(MOPMALUH.
5.5. ITporpamMmmHOe obecrieueHue:

He Tpe0yeTcs.

5.6. UH(dopmalLMoHHbIe TeXHOJIOTUU:
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B3anMogelicTBHe ¢ obyuarorrmucs rocpezctsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTuHOBa.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:
1. TIpoexTtop.

6.2. JlaGopaTopHbIe 3aHATHA:

CreLraIM3upoBaHHbIe TpeOOBaHus 10 000PYAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TI0CAZOUHBIMU
MeCTaMU I10 KOJIMYeCTBY CTYZIeHTOB; [JOCKa.

6.3. IIpouee:

1. pabouee MeCTO TIpernofaBare/isi, OCHAIIIEHHOEe KOMITBEOTEPOM C JOCTYToM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl[eHHbIe KOMITbIOTEpAMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
IKoJ10Trust

AnHoTanusa paboueii nporpaMMsl

Mucuynmaa OKOJIOTUS saBnseTcs AUCIUIUIMHON 00si3aTe/TbHOM uYacTH 0/10ka 1 mporpammel
MOATOTOBKK 10 Harmpaenenuio 24.05.02 IIpoekmupoedaHue deUAUUOHHbIX U paxkemHbiX Ogueamesnell.
HOucrurnuivHa peanusyercs Ha (akynbreTe E Opyskue u cucteMmbl Boopykenuss BI'TY "BOEHMEX" um. [1.®.
Ycrunosa kadenpoit E5 OKOJIOTUA Y ITPOU3BOACTBEHHAA BE3OITACHOCTS.

JucumnivHa HallesieHa Ha (hopMHUpPOBaHUE KoMNemeHyuti:

YK-8 crmocoOHOCTb CO37laBaTh W IIOJJAE€P)KUBAaTb B IIOBCEAHEBHOM >KU3HM W B IMPOQeCcCHOHA/TbHON
JIesITelTbHOCTH 0e30TacHble YCIOBUSI JKU3HEIeSTeTbHOCTH [/l COXPAHEHHsl TIPUPOJHON cpefibl, 00ecrieueHus
YCTOWMUMBOTrO pa3BUTHs OOIleCTBa, B TOM UHC/Ie TP yrpo3e U BO3HUKHOBEHWM Upe3BbIUaliHBIX CUTyaldd U
BOEHHBIX KOH(M/IUKTOB;

OITK-4 crnocoOHOCTh OCYIIeCTBAATh MPO(eCCHOHABHYIO JeITeTbHOCTh € YUETOM 3KOHOMUUECKUX,
9KOJIOTUYECKUX, COL[MA/JbHBIX W JPYTMX OrPaHMUYEHUH Ha BCEX JTarax >KU3HEHHOTO IMK/IAa TeXHUYeCKUX
00BEKTOB aBUAI[HOHHOW W PAKETHO-KOCMHUECKON TEXHUKH,

Cojep>kaHue IUCIATUIMHBI 0XBAaThIBAeT KPYT BOMPOCOB, CBSI3aHHBIX C B3aUMO/eiCcTBHEeM 6rocdepsl,
TexHochepsl ¥ HOOCGhephI, TOHATHEM KOHLIETILMY YCTOMUMBOTO Pa3BUTHS 1 00eCTIeUeH s SKOIOruue CKOM
6e3omacHocTH. PaccMaTpUBarOTCsl OCHOBHBIE (PU3HMKO-XMMHUUECKHE TIPOLIeCChl B aTMochepe, ruapocdepe u
TOYBe; UCTOUHHWKHU 3arpsi3HEHUs], BU/IbI M COCTAB 3arpsi3HeHUH; MHTeHCUBHOCTh UX 00pPa30BaHUsI B OCHOBHBIX
TEXHOJIOTHUeCKUX TIPOL[eCccaX; MOC/eCTBHs 3arpsi3sHeH st OKpy»Katoitieii cpesnl (OC); HOpMaTHUBbI KauecTBa
OC ¥ HOPMaTHBBI IOMYCTUMOTO BO3/eicTBUS Ha OC, cTaHAapThl B 06/1aCTH 9KOJI0TUH. V3yUualoTcst MeTOAIbI U
cpezcTBa oxpanbl OC: cTpaTerus ¥ TaKTHKA 3allUThl aTMOCGhEepbI; METOZbI OUMCTKH BPeIHBIX BLIOPOCOR B
arMocdepy, Ta300UNCTHbIE YCTAHOBKM; CTPATErys ¥ TEXHUKA 3aI[UThbI THAPOCHEPhI, METOABI OUMCTKH CTOUHBIX
BOJ, U 000pyZI0OBaHMeE JIJIs1 UX peau3aliuy; obecrieueHre 5K0JI0rMueCcKol 6e301acHOCTH MPH 00palleH|H C
OTAaCHBIMU OTXO0/IAMH; OCHOBHbIE HallpaB/eHHsl PAljOHA/IBLHOTO UCTI0/b30BAHUSI TIPUPOJHBIX PECYDCOB,
pecypco- u sHeprocoepe>keHusi. JJaroTCsi HaBbIKK paboThI C MPUbOpaMu [ijisi U3MepeHHst YPOBHEH HeraTUBHOTO
Bo3zeticTBust Ha OC, 00pabOTKM TI0/TyYeHHBIX Pe3y/IbTaToB /ijist OljeHKH KauecTBa OC, porHo3a BO3MOXKHOTO
Pa3BUTHS CUTYAL[MU U BEIOOpA CPE/ICTB 3all[UThI.

[Tporpammoil AUCLIUIIMHEI TIpe/lyCMOTPEHbI CJle[yIolire BU/bI KOHTPOJIA:

TeKyIIHii KOHTPOJ/Ib YCIIEBAeMOCTH CTYJE€HTOB TIPOBOJUTCS B IUCKPETHbIE BDEMeHHbIe HHTEpPBAJIbI B
cnenyronumx dhopMax:
e HArHOCTUYECKasi paboTa;
¢ naboparopHas pabora;
* pedepar;
* TecT.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
e 3auyer.

OO6m1as  TPyZI0EMKOCTh OCBOEHHUSI [JUCHMIUTMHBI cocTaBiseT 3 3.e., 108 u. TIporpamMMoi JUCIUTIHEL

TIpelyCMOTPEHbI JIEKIIMOHHBIe 3aHsTHS (17 4.), maboparopHelii mpakTkyMm (17 4.), camocTosTe/ibHasA paboTa
cryzeHrta (74 4).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

3KOJI0Ir s

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 34 4. ayJUTOPHBIX 3aHATUM, U 74 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 PaboTy CTyZeHTa.

PekoMeH/IalIM TI0 pacrpe/ie/ieHHI0 yueOHOTO BpeMeHHW M0 BHJAM CAMOCTOSITE/TbHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue padoThI Pexomenjiyemas 1uTeparypa prm:{?éKOCTb’
Pazgen 1. Dkosiorus, 3Ko1oruyeckasi 6e30macHoOCTh, IKOJIOTHUECKUN MeHePKMeHT. OCHOBHbIE TIOHATHA.
AHa/TI3 JIeKIHOHHOTO C. K. HeTPOB, B. H. Cugopos, C. C [Tetpoga. .”OCHOBLI
MaTepuana uHKeHepHoM 3kosioruu: CII6.BT'TY "BOEHMEX" um. /1. ®. 2

YctuHoBa, 2009 (1-2)
VisyueHne peKoMeH/jyeMbIX M. B. byropuHa, JI. ®. [Ipo3nosa, IE . NBaHoOB. .
HCTOUHHKOB 110 TeMe pasjena VmxeHepHas 3KOJIOTHS U 9KOJIOTUYe CKU MeHePKMeHT: M. 2
Jloroc, 2004 (14-16)
ITpocMOTp BU/IE0NEKIIIH C. K. Iletpos, B. H. Cugopos, C. C. IletpoBa. . OCHOBBI 1
vkeHepHo 3konorun: CI16.BT'TY "BOEHMEX" um. /1. ®.
Harrcanue pegepara YcruHosa, 2009 (1-2) 5
Wroro no pasgeny 1 10
Pazpesn 2. Pa3spen 2. I'eocheprl 3emin. buocdepa. BospeiictBue TexHochepbl. IK0I0rHYECKOe
HOPMHPOBaHHe U MOHUTOPHHI.
M3y4eHne pekomMeH/yeMbIX C. C. bopuoga, M. B. ByropuHa, JI. ®. Ipo3noea. . Obujas 2
UCTOYHWKOB M0 TeMe pa3fie/ld |  skonorusi: CI16.BI'TY "BOEHMEX" um. 1. ®. YcTHUHOBa,
TIpoCMOTp BU/IEOJIEKIIUM 2018 (1-5) 1
Harnucauue pe(l)epa’[a M. B. BYTOpI/IHa, JI. . ,Z[po3,/1013a, H. 1. BaHoB. . 5
AHa/M3 JIeKLMOHHOTO WHrkeHepHast 3KOJIOTUS U KOJIOTHYeCKUI MeHe/PKMeHT: M.:
MaTepHana Joroc, 2004 (1-3) 2
Wroro no pasgeny 2 10
Pa3pen 3. Pa3gen 3. 3arpsA3HeHHe U 3al[UTa aTMOC(hepbI.
AHanu3 N1eKLMOHHOTO M. B. BytopuHa, JI. ®. [Ipo3nosa, H. 1. ViBaHOB. . 7
MaTepuasa WmxeHepHast 5KOJIOTUS U 9KOJIOTHUeCKUI MeHeP)KMeHT: M.:
M3yueHrie peKOMeH[yeMbIX Jloroc, 2004 (4)
VICTOYHHKOB 110 TeMe pazzena | JKonorus: bI'TY "BOEHMEX" um. [l. @. YctuHoBa, (3,6) 2
TIpOCMOTp BHIEONeKIHH C. C. bopuosa, M. B. byropuHa, JI. ®@. [Ipo3zosa. . 1
VmkeHepHas 3amuTa okpyxatorei cpegsl: CI16.BITY
OCPOPMHEHHeuOquTa 1o "BOEHMEX" um. []. ®@. YctuHoBa, 2019 (2)
nabopatopHoii padore, C. K. ITetpos, A. A. Jlybsnuenko, B. B. KapmaHosga. . 4
TIOATOTOBKA K 3dI{HUTe O3pgoposnenne Bo3aywmHoM cpegpl: CI16.5I'TY "BOEHMEX"
Hammcanue pecdepara vMm. 1. ®. YcrunHosa, 2014 (1-5) 5
Wroro no pa3geny 3 14
Pa3pen 4. 3arpsa3HeHne u 3amuTa ruipocdepsol.
AHanu3 neKIMOHHOT0 C. C. bopuogsa, M. B. ByropuHa, JI. ®@. /Ipo3zoBa. . 2
Marepuasa VnkeHepHas 3aiura okpyskaroueit cpeapl: CI16.6I'TY
N3yueHne pekomeHAyeMbIX "BOEHMEX" um. [I. ®@. YcruHoBa, 2019 (3) 2
HWCTOYHMKOB I10 TeMe paszena M. B. byropuHa, JI. ®. [Jpo3nosa, H. . I1BaHOB. .
TTpocMOTp BU/IEOIEKIUU WmxeHepHas 3KOJIOTHS U 9KOJIOTUUe CKU MeHePKMeHT: M.: 1
Hamuicanue pedepara Jloroc, 2004 (5) 5

14
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Wroro no pasgeny 4 10
Pa3pen 5. 3arpsi3HeHue U 3amurTa JuTocgepsbl.
AHanu3 JIeKLIHOHHOTIO C. C. bopuosa, M. B. ByropuHa, JI. ®. [Ipo3zosa. . b)
Marepurasa VrkeHepHas 3aiuTta okpyskatoiei cpeabl: CI16.BI'TY
N3yueHre pekoMeHAyeMBIX "BOEHMEX" um. 1. ®@. YctuHoBa, 2019 (4) 2
VICTOYHUKOB 10 TeMe pasgera M. B. bytopuna, JI. @. Ipo3gosa, H. 1. VIBaHOB. .
IIpOCMOTp BU/IEONEKLUK WnxeHepHast 5KOJIOTUS U 5KOJIOTUUeCKUIA MeHePKMeHT: M.: 1
Hanmcanue pedepara Jloroc, 2004 (6) 5
Wroro no pa3geny 5 10
Pa3pen 6. 3arpsizHenne OC (pu3nuecKMMH MOJISIMM M 3alIUTA OT UX BO3/IeHCTBHA.
AHanus JIeK[MOHHOT O 7
Marepuana Ikonorus: BI'TY "BOEHMEX" um. [I. ®. YctuHoga, (1,2,4,5)
3 M. B. byropuHa, JI. ®. [Ipo3nosa, H. 1. I1BaHOB. .
yueHle peKOMeHyeMbIX o
HCTOUHMKOB 110 TeMe pasieNa NHxeHepHasi 5KOMOTUS U SKOJIOTUUYECKUN MeHeKMEeHT: M.: 2
Jloroc, 2004 (11-13)
Ogopmsietine OTYETOB M0 C. C. bopuoga, M. B. ByropuHa, JI. ®. [Ipo3nosa. .
n1abopaTopHLM paboram, VrkeHepHas 3aiurta okpyskaroreit cpeapl: CI16.BI'TY 1
TOATOTOBKA K 3allnTe "BOEHMEX" um. II. ®. Ycrusosa, 2019 (5-6)
Harmvicanue pedpepara 5
Wrtoro no pasgeny 6 20

15

21845




IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
IKOJ10rus

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta

* pedepar;

* TeCT;

e jabopaTopHasi paboTa;
e 3auyeT.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B ¢popme Tecta B SMOC Moodle:

¢ IIpW IIPaBUJIBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpM NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLusl.

Pedepar

* COOTBETCTBUE 1Ie/IAM M 33/IauaM JUCIIUTUTUHBI, COOTBETCTBHE CO/IEP)KAHUS 3asiB/ieH-HOU TeMe - 1 6as;
* IOCTAHOBKA MPO0/IeMbl, KOPPEKTHOE U3/IOXKEHHUE CMBIC/IA OCHOBHBIX HAyUHBIX U/IEH, UX TEOPETHYECKOe
obocHoBaHMe U 00bsICHeHuUe - 0,5 6a/IoB;
* JIOTUYHOCTD U TIOC/Ie[J0BaTeIbHOCTh B U3/I0KeHUH MaTepuana - 0,5 6a/ios;
* 00BEM HCCIIeI0BAaHHOM JIUTEpaTyphl U IPYTUX UCTOUHUKOB HHGbopMalyu - 0,5 6aios;
* KCI0/Ib30BaHue 6ojiee 1 MHOCTPAHHOrO MCTOUHUKA - 0,5 6a/oBs;
* crioco6GHOCTh K aHaM3y U 000011eHHI0 NHGOPMAIIMOHHOTO MaTepuara, CTerieHb MOJTHOTHI 0030pa COCTOSTHHUS
Borpoca - 0,5 6anoB;
* 000CHOBAaHHOCTH BLIBO/OB - 0,5 6asios;
* Ha/IMUMe aHHOTaIMK K pedepary - 0,5 6a/os;
* IPaBU/ILHOCTh O(hOpMIeHUst (COOTBETCTBHE CTAHAAPTY, CTPYKTYpHast yIIOpsiIOUeHHOCTh, CCHUTKH, I[UTATEHI,
Tab/mibl 1 T.4.) - 0,5 6asos.
Pedepar npu3HaeTCs BLITOTHEHHLIM B C/Ty4Yae ero OljeHKU He Hibke 3 0asiioB.

Tect
TecT cunTaeTcsi BHITIOIHEHHBIM TIPY KOJTMYECTBe MPaBUIbHBIX OTBETOB Ha BOTIPOCHI 0T 60% 1 Oornee.
KosnmmuectBo BompocoB - 40 miT., pacrionoykeHsl B cricteMe Moodle. @OC cozepkarcst B YMK 1 XpaHsTCS Ha

Kadespe.

JIaGoparopHas pabora

3ammuTa oTYeTa MpoXoAUT B hopMe KOMITBIOTEPHOTO TeCTUPOBaHMUs, pa3paboTaHHOTO TIPero/laBaTe/ITMU
kacdenpsl E5. OrjeHKa 0CyIiecTBsSeTCs 10 4-0ambHON CUCTEME.
[TporpamMMoii pelyCMOTPEHBI 111€CTh BOMPOCOB T0 TeMe JJAaHHOM JlabopaTopHO# paboThkl. Kaxkapiii Borpoc
cHa0yKeH YeTBIPbMSI a/IbTePHATUBHBIMK OTBETaMU, U3 KOTOPBLIX OWH CUUTAETCs MpaBUIbHBIM. [Ijis1 OTBeTa Ha
Ka)KIbI BOTIPOC AaeTcs 45 cekyH/, (yCTaHaB/IMBAeTCs ITPOrPaMMOit).
Kputepuem olieHKH SIB/SI€TCS:
[10 3 TPaBU/IbHBIX OTBETOB — HEY/IOB/IETBOPUTE/HHO;
4 TpaBU/ILHBIX OTBETA — yAOBIETBOPUTELHO;
5 TIpaBU/IHBIX OTBETOB — XOPOIIIO;
6 NMpaBUILHBIX OTBETOB — OTJIMYHO.

3auer
Cpaua 3ayeTa MPOU3BOAUTCS MO pPe3y/bTaTaM BhIIIOJIHEHHBIX B TeUEHHE CeMeCTPa KOHTPOJIbHBIX
Mepornpusitui (tectu JIP, pedepara) v TEKYIIEro TeCTUPOBAHUS
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB

AynuTopHBIe <

3aHATHA B m =

KOHTAKTHOH | & g = g %

o dopme = & % 2 T
i o é E = @ < 5

o Q = g = s B ==

& | o HaumeHoBanue pa3/e/ios u E = =l a = 0

E = JUAAKTHUEeCKHX eHHHUI] S o = E.. E, g : 5 § E 8

[
3 15§ Ei e | 2%
o 5 Sx| =& = )
M = S8 O~ & i E )
® E V- &
= = = =
C o

Pa3pen 1. Jkosorus,

1 o |PKOJIOTHYecKast 0e30MmacHOCTb, 13 3 3 0 10 10 | 10 Pedepar,
IKOJIOTMUEeCKUH MeHeP)KMEeHT. Tect
OcCHOBHBIe IOHATHSA.

Pazgen 2. Paspen 2. I'eocdepsr

1 ’ 3emin. buocdepa. Bo3aeiicrBue 13 3 3 0 10 10 | 10 Pedepar,
TexHoc(hepsbl. JKoI0rHUecKoe Tect
HOPDMHPOBaHHe U MOHUTOPHHT.

Tecr,

1 7 Pazpgen 3. Pa3pen 3. 3arpsisHeHue 23 9 3 6 14 25 | o5 JlabopatopHast

H 3amMTa arMmochepsl. pabora,
Pedepar

1 7 Pa3zpgen 4. 3arpsi3HeHue u 3alyTa 12 7 7 0 10 20 | 20 Pedepar,
rupocdepsl. Tect

1 2 Pazpgen 5. 3arpsisHeHue U 3amyTa 13 3 3 0 10 10 | 10 Pedepar,
JuTocdepbl. Tect
Pa3zpgen 6. 3arpszHenue OC P(}qzecl; an

1 2 |¢pusnueckumu mosissMu M 3ammTa | 34 | 14 3 11 20 25 | 25 ’

. JlabopatopHast
OT UX BO3/eliCTBHA.
pabora
Bcero 3a 2 cemectp 108 | 34 | 17 17 74 | 100 | 100
Bcero no agucuuiinHe 108 | 34 17 17 74 100 | 100
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YK-8

Kputepuu oneHuBaHus

Ne 1

Ne 2

Ne 3
No 4
Ne 5
Ne 6
Ne 7
Ne 8

Ne 9
Ne 10

Ne 1

Ne 2

Ne 3

Bonpocbl omkpbimozo muna:

IlepeunicivTe yeThIpe Klacca OMAaCHOCTH BPeJHBIX BellleCTB IO CTeleH! BO3/elCTBUA Ha
OpraHusM 4ejioBeKa?

ITpu ofHOBpPeMEHHOM IPUCYTCTBUM B aTMOC(EPHOM BO37lyXe HeCKOJIBKUX BelecTs,
00/1ajar0IMX CyMMUPYIOLINM [IedCTBHEM, CyMMa OTHOILIEHHH UX (akThyeCKUX
KOHLIEHTpaL[1i1 K MpeJie/IbHO JOMyCTHMBIM He [J0/DKHA MpeBBIIaTh___

Arnmapart /1 IPOMBIBKY JKUJKOCTBIO ra30B B Lie/IsIX U3BIeYeHUs U3 HUX OT[e/IbHBIX
KOMIIOHEHTOB Ha3blBaeTCs

[TepeuncauTe opraHo/enTyecKre oKa3aTean BoJbl

ITporjecc o6pa3oBaHus ra30BbIX MMy3bIPHKOB, TIPUIATIAHUS YaCTHL] K TIOBEPXHOCTH
pasfesia ra3oBOM U XKUAKOU (a3, BCIUIBIBAHUS 3TUX KOMILJIEKCOB Ha NTOBEPXHOCTH U
yZaneHus: o6pasyrolLerocsi IeHHOTO /1051 Ha3bIBAeTCs

[TepeuncnuTe He MeHee YeThbIpeX BUOB JaHAIA(QTOB

KaxkoB npefiesibHO [J0IyCTUMBIM YPOBEHb HAINPSHKEHHOCTH 3/IEKTPUUYECKOrO 1107151 B 30He
JKUTION 3aCTporKH, KB/M?

[IpuHLMN feliCcTBUSL aKTUBHOM LLIyMO3all{UThI
YpoBeHb 3BYKOBOTO ZaBJ/IeHUSI U3MePsieTCs B

[TOCTOSIHHBIM LITYMOM Ha3bIBAaeTCs IIyM, KOTOPBIH 3a BpeMsi U3MepeHHsI U3MEHSIeTCs He
Oosiee uem Ha IBA

Bonpocb! 3akpbimo2o muna:
TexHocepoii Ha3bIBaeTCS:

- YacTh ypOAaHU3NPOBAHHOU TEPPUTOPHH, He TIpeJHa3HaueHHas /IJIs POXKUBAHUS
JIIo7iel;

- ctepa pasyma, KaK KOHeuHas LieJib Ue/I0BeUeCTBa, B Hell YeJI0BeUeCTBO yIpaBJisieT
BCceMH OMOCQepHBIMH TIPOLeCCaMy;

- COBOKYITHOCTb MCKYCCTBEHHBIX O6”bEKTOB, CO3aHHBbIX HEHEHaHpaBHEHHOﬁ
AedATe/IbBHOCTBIO Ye/I0OBE€Kd, d TAaKXKe IMPHUPOAHBIX 06”beKTOB, W3MEHEHHBIX 3TOM

AesaTe/IbHOCTBIO;

riepBUYHast OMoorryecKast IPOAYKIVS, CHHTe3MPOBaHHAs U3 HEOPraHUJe CKHX
coeZIMHeHn!

Haubonee r10THBIH C/10¥ BO34yXa, IIPU/IErarOIIUi K 3€MHOM TIOBEPXHOCTH, HOCUT
Ha3BaHUe:

0 cTparocdepa
0 Tporiocdepa
0 me3ochepa

U Tporionaysa
OTx0zB! 1IepBOro Kjlacca ONacHOCTU sBJISAIOTCA:

- Ype3BbIYalfHO OMACHBIMHU OTXOZAMH, 3arpeleHHBIMH K 3aXOPOHeHHIO Ha
nouroHax TeepAbix otxoos (I1TO)

- OTX0JaMH, TIOAJIEXKAIIIMMI 3aXOPOHEHHI0 Ha MTOJIMToHaX TBepAbiX 0Txo0B ([1TO)
- YMepeHHO OIaCHbIMUA OTXOAaMU

- PAKTUYeCKHM HEeOTaCHBIMH OTXOJJAMH
Konebmroljasicst Bo BpeMeHH BUOpal[ys — 3TO BUOpal[st

- npu KOTOpOﬁ BO3AeﬁCTBHe BI/I6paL[I/II/I TMpepbIBaeTCs, MMpruueM AjIMTe/IbHOCTDb
WHTEePBAJ/IOB, B TeUEHKWE KOTOPBIX UMEET MECTO KOHTAKT, COCTaBJ/IAET 6onee 1 ¢
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OIIK-4

Ne 5

Ne 6

Ne 8

Ne 9

Ne 10

- COCTOSAIIAs U3 OIHOTO WJTM HECKOJTbKUX BUOPAI[MOHHBIX BO3/IeHCTBUH
(Haripumep, yAapoB), Ka&XKbIH AJIUTENbHOCTBI0 MeHee 1 ¢

- JI7IsT KOTOPOW BeJIMYMHA HOPMUPYEMBIX TTapaMeTPOB HellpephIBHO
M3MeHsIeTCs BO BpeMeHU Oosiee yeM B 2 pa3a (Ha 6 ib)

- [I7IsI KOTOPOM BeJIMUMHA HOPMUPYEMBIX TTapaMeTPOB U3MEHSIeTCS He Oosiee ueM B 2 pasa
(Ha 6 1B)

Kakoti BUi U3/1yueHUs1 He OTHOCUTCSI K MOHU3UPYIOIIEMY:

- Anbda

- bera

- T"'amma

- YnbrpadmosneToBoe
Uepe3 Kakve 4acCTH TeJla NepeJiaeTcst JIoKaibHast BUOpaLust:

- PYKH
- HOT'HU

- Teso
ITpu cnoxxenuu 80 gbA u 80 n1BA nosyuurcs:

160 gBA
83 gBA
100 zBA

0 nbA
Kakoti 0cHOBHOW Ta3 BXOJJUT B XMUMUUECKUI COCTaB 3eMHOM atMocdepsl

Asor (N);
Kucnopop (02);
AproH (Ar);

Yrnekucbiii raz (CO2)
KauecTBo oKpy»Katolrieii cpejibl - COCTOSTHYAE OKPY>KaroILiel Cpefibl, KOTOpoe
XapaKTepu3yeTCs TIOKa3aTesiMu:

(hr3ryeCcKuMH,
XUMHYeCKIMH,
OHOJIOrMUe CKUMH,

BCEMH BblllIeyKa3aHHBIMU WM UX COBOKYTTHOCTbIO
PaccraBbTe UCTOUHMKU BOZABI B ruipocdepe oT O0/bLIero K MeHbLIeMy:

1 - OkeaHb!

2 - Peku u 03epa

3 - Tlog3eMHBbIe BOJBI

4 - JlemnHUKHU

5 - Tlape! atmMocepsl
Bonpocbl omkpbimoz2o munda:
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Ne 2

Ne 3

Ne 4

CorocraBbTe HOpMaTHBaM KayecTBa OKPY)Karoliell cpejibl U UX BUJIBIL:

1. HOpMaTuBBbI, yCTaHOB/IEHHBIE [/ XUMUUeCKHUX TI0Ka3aTesiell COCTOsIHUSL OKpYsKatoliei
Cpefibl, B TOM UKCJIe HOPMATHUBBI TIpefie/TbHO I0MYCTUMbIX KOHI[eHTpaLUii;

2. HOPMaTHBBI, YCTAHOB/IEHHbIE /7151 (PU3NUECKHX NT0Ka3aTeseld COCTOSIHUS OKpY»KaroLLeit
CpeJibl, B TOM UKMCJIe TIOKa3aresiell ypoBHel paii0aKTHBHOCTH;

3. HOpMaTHBHI /17151 OMOIOTHUeCKUX TIOKa3aTesell COCTOSTHUSI OKpY Karollleli Cpe/ibl, B TOM
YKCJ/Ie BUJIOB U TPYIIN PaCTeHUH, JKMBOTHBIX U IPYTUX UCIO/Ib3YEMbBIX KaK UH/MKATOPbI
KaueCTBa OKPY’KarolLei Cpe/ibl OpraHU3MOB;

4. VHBIe HOPMAaTHBBI KaueCTBa OKPY’KaroIllel Cpefibl.

A TIOY

b. ITOK, OBYB, O, OOK

B wikasns! puckoB

I". KonnuecTBO 0cobeit Ha equHMLly Mtoiaau, ITIK m/o
ComnocTaBbTe [iMara30H CHIKEHUS TIPU3EMHBIX KOHI[EHTpAIHsi BLIOPOCOB CO CTETNEeHbI0

onacHoctu nepuoza HMY g OHB nio obecrieueHuo 3/1eKTPO3HEPTHe, ra3om
Y TIapOM:

1. Ha 5-10%

2. Ha 20—-25%

3. Ha 10—-20%

Al

B.1I

B. III
CorocTaBbTe XapaKTepUCTUKU UX 00/afaresnei

1. paiOaKTUBHOCTh

2. MOIIHOCTh 3KCITO3ULIMOHHOM [[03bI
3. 5KBUBaJIeHTHas /1034

4. nepuoy, nosypacraza

5. 3arpsi3HeHHOCTh MPOAYKTOB MUTaHUS U BOAbI

A. UICTOYHVK NOHU3UPYIOILUX U3Ty4YeHul (pafMOHyKIN)

b. nonusupyroiriee usnydeHve (paJuoOHYKIIUT)
ConocraBbTe KaTeroputo OHB 1 ypoBeHb ero HeratisHoro Bo3zeiicteus Ha OC

1. 3HauntesibHOe HBOC
2. ymepenHoe HBOC

3. He3”HauutebHOe HBOC

A. 1 xareropusi

b. 2 kareropus
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Ne 6

Ne 7

Ne 8
Ne 9
Ne 10

Ne 1

Ne 2

B. 3 xareropus
YcTaHOBUTE 10C/Ie0BaTEbHOCTD TIPHOPUTETOB B 00/1aCTH 00palljeH st C OTXOAaMHU:

1 — MaKcHManbHOe HCI0/Ib30BaHUe UCXOAHBIX ChIPbsSl U MareprasioB
2 — rpefioTBpalLjeHre 00pa30BaHuUs OTXO/[0B

3 — cokpairieHre 06pa30BaHuUs OTXO/IOB M CHKEHHe KJlacca OMIaCHOCTH OTXOZIOB B
HCTOYHMKAX UX 00pa30BaHMUs

4 — 0bpaboTKa 0TX0/I0B
5 — yTU/IH3ALIUS OTXO/[0B

6 — 00e3Bpe>KMBAaHHE OTXO/I0B

ITpu onpefesienny yiepba UCTIONB3YeTCs CieAyolast oC/Ie0BaTeIbHOCTh TPUUUHHO-
C/e/ICTBEHHBIX CBSI3eM:

1 — 06BbeMbI BEIOPOCOB BpeHBIX TIpUMeceii
2 — KOHIIeHTpal[{si BBIOPOCOB BpeHbIX MTPUMeCeH B OKpY)Karolijei cpe/ie
3 — HaTypaJbHbIH yiepO

4 — sKOHOMHWYeCKHH yiepo
POCT KOHLIeHTpaIMK KakKoro ra3a B BO3/lyXe aTMOC(]ephI SIB/ISIeTCS] 0CHOBHOM MPUUHUHON
MapHUKOBOTO 3¢ dekTa

Hepqu/ICJII/ITE B0O300HOB/IIEMbIe NCTOUYHUKU SHEPrun
METO,E[LI CHV>KEHHS IMTapHUKOBBIX I'a30B B TEIVIOSHEePreTuke

CorocraBbTe HAMMEHOBaHUSI OCHOBHBIX METOZIOB BLICOKOTEMIIepaTyPHOI0
00e3BpeXKBaHUH U TlepepabOTKH OTXO/I0B, COZIePKall[IX OpraHuveCKHe BeIecTBa, C UX
KpaTKUM OMNKCaHuEeM:

1. oKxuraHue;
2. IPOJIn3;

3. rasuduKaLys.

A. Tepmuueckast 00paboTKa OTXO/I0B OKHMC/IUTENIEM C PAaCX0J0M HIDKe
CTeXUOMETPUUECKOTO, C TOTyUYeHNeM reHepaTOpHOTO ra3a (CHHTe3-ra3a) v TBeporo Win
PAaCIIaBIeHHOTO MUHEPATLHOTO MPO/YKTa;

b. BLICOKOTEMHepaTyprIﬁ OKUC/IUTETbHBIN METO/,;

B. Tepmuueckoe passioykeHHs OTXOZ0B, COZeprKall{iX OpraHnyecKyre BellecTBa, Ipu
HeZloCTaTKe WM OTCYTCTBUM OKUC/IUTEIS.

Bonpocbl 3akpbimo2o muna:
UTO NMOHMMAIOT I107;, TEPMHUHOM «OKpYy’KaroLast cpefa»?

- PaCTUTE/IBHOCTBD, >KUBOTHBIHN MWD, BOAHAA W BO3AYyIIHAasA Cpega

- COBOKYITHOCTb KOMITOHEHTOB HpHpOAHOﬁ Cpenbl, IIpUPOAHLIX U TIPUPOAHO-
dHTPOIOT€HHBIX O6’BEKTOB, d TaK>Ke dHTPOTIOT€HHBIX 00LeKTOB

- BOZIa, 3eMJIsI, BO3ZIYLIIHOE TIPOCTPAHCTBO

- buocdepa, atrmocdepa, ruapocdepa, muTochepa
1711 HOpMUPOBAHUS U KOHTPOJIS 3arPSI3HEHHOCTH TI0UB TTPUMEHSFOT TTOKa3aTeIu:;

- TIJIK,

- OBYB,
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- JIOK,
- BIIK,

- 3B
Ne 3 IIpu rurrneHnye CkoM HOpMUpPOBaHUY napaMeTpos DMII npUMeHs0TCA IToKasaTesIn:

-BOY

-Y3

- IIAK

- JOK

-Y31

-1 Ay

Ne 4 B ocHoBy TexHO/IOrMY OeCTIaMeHHOT0 KaTaJUTHUeCKOTO TOPeHHUs B TaK Ha3bIBAEMOM

reHeparope Teruia Karamutudeckom (I'TK) 3amokeHO coueTaHue CIeyOIIIX

npuHLunoB (ykasate HEITPABUJIBHOE):

- OKUT'aHHe CMeCcel TOT/IMBa U BO3yXa IIpHU COOTHOIII€HHWH, 6/IM3KOM K
CTeXruoMeTpruieCKOMY

- COBMellleHHe TeTl/IOBbIZie/IeHNs U TeIJIOOTBO/ia B IMHOM TICEeB00KIKEHHOM CJI0e
-CKUraHue TOIUIMB B MCEBJOOKIKeHHOM (KHUIIALLEeM) CJI0e YaCTUL] KaTtaau3aTopa
- yBe/IM4YeHHe >KapoCTOMKOCTH U »KapOTIPOYHOCTH KOHCTPYKLIUU

- IDpUMEHEHNE KaTa/IM3aTOPOB IT0/IHOTO OKHCJ/IEHWA BEIleCTB
Ne 5 K TEPMHUUYECKUX METOAaM YTU/IN3alluh OTXO40B MOXXHO OTHECTHU:

- rasuduKarys;

- KOMTIOCTUPOBaHUE;
- 3aXOpPOHeHNe;

- INPOJI3;

- OKWTaHUe;

- YIIJIOTHEHUE.

Ne 6 Cpeziy TepMHUYeCKUX METOZOB MPU YTH/IN3aLMK TUVIACTUKOBBIX OTXO/0B Harboree
9KOJIOTUUeCKH 000CHOBAaHHBIM CJIelyeT MPU3HAaTh:

C)KUTaHUE,;
TTUPOJTU3;

rasuduKamnys
Ne 7 Kakoi1 noka3arenb Ha3HaueH Npy HEBO3MOXKHOCTU ycTaHOBUTH [1/1Kcc, Mp?

ObYB
JOK
KEO
IMOKpm
Ne 8 KakoB ripefie/IbHO [I0ITyCTUMBIN YPOBEHb HalPsPKEHHOCTH /1eKTPUUECKOT0 10J11 BHYTPU

JKWIBIX TIOMeLLeHUI 1 B 30He >KUJI0i 3aCTporKU, KB/M?

0
22



0,5

2
Ne 9 K rugpoxumuyue cKuM rokasaresisiM BOZbl He OTHOCATCS:

BO/IOPO/IHBIM TToKa3arenb (pH),
PacTBOPEHHbBIN KUC/IOPO/,
MUHepaJr3alius,

dropuap,

KO/IU-UHJEKC
Ne 10 Hawnb6onee 3¢ deKTHBHBI /7151 ynaBAMBaHUsl MeJIKOAUCIIEPCHOM TTbII:

- PyKaBHbIe (PUTBTPBI
- CKpy00epbI
- I[UKJ/IOHBI

- OMOTeHKU
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