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Kontpons (3k3ameHn, 9ac./3a4€T) JK3aMeH, 36 9K3aMeH, 18

Honenk, 2020 r.




2

Pabouas mporpamma mucuuruiunbl «CoBpeMeHHbIe METOIbI 06eCIeYeH s TeXHO-
cepHOH 6e30MaCHOCTH» COCTAaBIEHA B COOTBETCTBHHM C Y4YeOHBIMH ILTAHAMH IO
HanpaBieHuio moarotoBku 20.04.01 «TexnocdepHas Ge30macHOCTE», MarmcTepckas
nporpamma «MmxeHepHas 3ammra okpyxarwomeil cpeas» mist 2020 roaa npuéma 1o
OYHOH M 3a04HOM popmMam 00yueHHs.

CocraBurens:
noueHT kadenps! «IIpuknagHas
9KOJIOTHS U OXpaHa OKPYXKarollen /; /

E.A. Tpomuna
(®PUO)

Cpenb», K.X.H., JOLEHT F

Pa6oyas mporpamma pacemoTpena u r:f ATa Ha 3acenaHud kapeapsl «IIpu-
KJ1aJIHast 9KOJIOTHsS M OXpaHa OKpyKarolei cpérbly.
Ipotokon ot « J/ » @ebyeuce 2020 romaNe /.
[Z4 5 =

o
3aBenyrouuii kadenpoi ”;// il B.B. IllanoBayios

(noanwuce) (®.U.0)

Pabouas mporpamma omobpena yueGHo-MeToaMueckoii kommecneii TOYBITIO
«IOHHTY» no Hanpasnenuo noarorosku 20.04.01 «TexnocthepHas 6e30mMacHOCTEY.
Tpotokon ot «J7/ » @ buytra 2020 roma Ne 7

—

_~

T >
IIpencenarens g e O.H. Kanuuuxun
(noanuck)” T (®.M.0))
'/r)

Paboyas nporpamma mponstena s 2027 rona npuéma Ha 3aceiaHuu Kageapsl
«IIpukianHas 5KOJOTHS M OXpaHa OKPYIKaroIel cpemby.

[Tporokon ot « 24 » W 2027 roma Ne 2
3aBenyromuit kadeapoi W »5/9 M«wz/
7 “(noanucs) (®.H.0.)

Pabouyas nporpamma mpoaiena mis 20 roja npuéma Ha 3acelaHuu Kadeapsl
«ITpuknagHas 5KOJNOrUs U OXpaHa OKPYXKArOIIeH Cpembly.
IIpoToxon ot « » 20 roja No

3aBenyroumii kadeapoii

(noanuce) (D.H.0.)
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PaGouast mporpamma npoasiena s 20 rojia mpuéMa Ha 3aceqaHuu Kadeapbl
«IIpuknagHas 5K0JIOTHSI U OXpaHa OKPYKAIOIICH CpeabD».
ITpoTOKOJI OT « » 20 rona Ne

3aBeayromuii kadeapon

(mozmucs) (®.1.0.)

Pabouas mporpamma nmpoasena s 20 roja npuémMa Ha 3aceJaHuu Kadenpsl
«IIpuKiagHas 3KOJOTUS U OXpaHa OKPYKAIOLIEH CPEeIbD».
[IpoTokon OT « » 20 roma Ne

3aBenyromuii kadenpoit

(moanuce) (®.11.0.)

Pabouas nporpamma nmpoaJjiena s 20 rojia npuémMa Ha 3aceaHuM Kadeapbl
«IIpuKkmnaaHas 3KOJ0TUs U 0XpaHa OKPYKAIOLIEH CPeabD».

IIpoToKOII 0T « » 20 roaa Ne

3aBenyromuii kadeapoun

(rozrvCE) (®.1.0.)

PaGouast mporpamma npoasiena jis 20 rojia mpuéMa Ha 3aceaHuu Kadeapbl
«IIpuknagHas 3K0JIOTHSI U OXpaHA OKPYKAOIIECH CpeabD».
IIpoToKOII OT « » 20 roaa Ne

3aBenyromuii kadeapoi

(rozrvcE) (®.1.0.)

Pabouas nporpamma nmpoaJjiena s 20 rojia npuémMa Ha 3aceaHuM Kadeapbl
«IIpuKiaaHas 3KOJOTUs U OXpaHa OKPYKaloLEH Cpeabl».
[IpoToKOII OT « » 20 roaa Ne

3aBenyromuii kadeapoin

(moamuce) (®.1.0.)

Pabouas nporpamma nmpoasena s 20 roja npuéma Ha 3acelaHuu Kadenpsl
«[IpuknanHas 5K0JNOTHs U OXpaHa OKPYXkKAIOIIEH Cpeab».
[IpoTokon OT « » 20 roma Ne

3aBenytromuii kadenpoit

(moanuce) (®.1.0.)
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1. OBBEKT, HEJIb U 3AZTAYN OCBOEHUSA TUCHUIIJINHBI

OO0BbeKTOM M3yUYeHUs: TUCIUIUIUHBI «COBpEMEHHbBIE METObI 00ECIIEUEHUSI TEXHO-
cdepHoit 6€30MacHOCTHY ABJISIFOTCS MPOIIECCHI 00ECTIEYEHUSI ONTUMATBLHOTO YPOBHS MPO-
MBIIIJIEHHON 0€301MacHOCTH 0O0BEKTOB apTENPUPOAHON CPEJIBI.

Heanlo npenojaBanus TUCHUILIAHGI SBIAETCA: (POPMUPOBAHUE Y CTYJIEHTOB TEO-
PETUYECKUX 3HAHUN M MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JIJisi pabOThI B TOCyAap-
CTBEHHBIX U BEJIOMCTBEHHBIX MPOU3BOCTBEHHBIX MOAPA3ACICHUIX, OCYIIECTBISIOMIUX
KOHTPOJIb, HAJI30p U MOJJepKaHue TeXHOChHepHOM 0e30MacHOCTH Ha MPOMBIIIICHHBIX
00BEKTaX.

3agaum JUCITUTUTMHBI: H3yYeHUE COBPEMEHHBIX METOJIOB U CPEACTB 00eCIIeueHUs
TeXHOC(PEpHON OE30MaCHOCTH.

B pe3ynbpTaTe 0CBOCHUS TUCIUTIINHBI CTYACHT JTOJDKCH:

3HAaTh: OCHOBHBIC TEPMHHBI U MIOHATHS, KOTOPBIC TIPUMEHSIIOTCS B paMKax Kypca;
INPUHIUIBI BBIOOPA TEXHOJIOTHH M CXEMbl 00€CTeueHns TEXHOCPEPHOU 0€301acHOCTH;
MPUHITUIIBL BBIOOpA anmapatoB JJis1 00ecreueHus 3a/JaHHOM CTeTeHH TeXHOChepHOM 6e3-
OITACHOCTH; MPUHIIUIIBI OTIPE/ICTICHUSI UCXOHBIX JAHHBIX ISl KOHCTPYKTHUBHBIX U MaTe-
pHUATBHBIX PACUETOB alapaToB.

yMeTh: paccuMTaTh MaTepHANIbHBIN OanaHc mpoliecca obecrieueHus TexHochep-
HOI 0€30MMacCHOCTH; BRIOMPATh KOHCTPYKIIUIO armapara JJjig o0ecrieueHus 3aJaHHOM cTe-
MeHU TeXHOC(HEPHOU 0E30MaCHOCTH; BBIMOIHATh PACUETHI, CBSI3aHHBIE C OTPEICICHUEM
KOHCTPYKTHUBHBIX TapaMeTpOB aIapaToB W OOOPYAOBAHMS IO OOECIEUCHUIO TEXHO-
chepHOlt OE30MaCHOCTH.

BJIA/IeTh: CIIOCOOHOCTRIO K pa3pabOTKe ClieHapus (MEXaHU3Ma) pean3aluy ONTH-
MaJbHOW CTPATEruH PEIICHUs MPOOJIEMHON CUTYallMH ¢ YYE€TOM HEOOXOIUMBIX pPecyp-
COB, JJOCTH)KUMBIX PE3yJIbTaTOB, BO3MOKHBIX PUCKOB U ITOCJICICTBHI; 3HAHUSMHU 1 HABbI-
KaMH BEJICHHS JOKYMEHTAITUH, 0()OPMIICHHUSI OTYETHOCTH 110 TIPHPOJTOO0XPAHHBIM MEpO-
MPUATHSAM Ha MPEATPUSITHH B COOTBETCTBUH C YCTAHOBIICHHBIMU TPEOOBAHUSIMH, TIPOBE-
JICHUSI aHAJIM3a MPOEKTOB MOBBIMICHUS YKOJIOTHYECKON (D (HEKTUBHOCTU MPEATIPUSITHS;
3HaHUSMHM U HaBBIKaMU I pa3paboTku HopMaTuBoB BeIOpocoB (I1/IB), copocor (H/IC),
oOpa30oBaHUs M pa3MENICHUs Ha MPEANPUITHIX U 11 000CHOBAaHUSI pa3MEPOB TUIATHI 32
HEraTUBHOE BO3/ICWCTBUH HA OKPYKAIOIIYIO CPeay; 3HAHUSIMH M HaBBIKAMU JUIsI: pa3pa-
OOTKH pa3eioB JOKYMEHTAIINH; y9aCTHsI B POBEPKAX COOTFOACHHUS TPUPOJOOXPAHHOTO
3aKOHOJIATEIhCTBA; aHAM3a JOKYMEHTOB, 00CCTICUMBAIONIUX pa3MEphl IUIATHI 32 HETa-
THUBHOE BO3JICHCTBHE Ha OKPY’KAIOIIYIO CPEy U OLIEHKY IKOHOMHUYECKOTO yIiepoa.

[lepeunciieHHbIE PE3yJIbTaTBl OOYYCHUS SBIISFOTCS OCHOBOWM it (popMUpOBaHUS
CHEAYIOINX KOMIIeTEHIM !

- CIOCOOEH TMPEACTABIATh UTOTH TPO(ECCHOHATBFHON NEeITeTbHOCTH B 00JacTH
TexHOC(epHON 0E30MacHOCTH B BHJIE OTYETOB, pedepaToB, CTaTel, 3asiBOK HA BbIAUY
HaTCHTOB, 0(DOPMIICHHBIX B COOTBETCTBUH C MpeabsBisieMbiMu TpeboBanusmu (OITK-3).
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2. MECTO JJUCHOUIIJIMHBI B OCHOBHOM OBPA3OBATEJIBHOM
IHPOI'PAMME

JlucuumiuuHa OTHOCUTCST K oOpa3oBarenbHON yacTh bioka 1 «ducuuniaunsl (Mo-
JyJIA)» y4eOHOTo IIaHa.

ba3upyercst Ha 3HaHUSAX U YMEHUSX, KOTOPbIE CTYJAEHT MPUOOpPEN MPU OCBOECHUU
IIPEALIECTBYIOINX AUCHUIUIMH: «MeToA0a0rus U METOAbl HAYYHBIX HCCIIEIOBAHUI,
«IDKOJI0Trn4ecKas OLEHKa COCTOSIHHSI KOMIIOHEHTOB OKPY’KaroIlen cpelbl», « Teopus mpo-
THO3a 3arpsi3HEHUs OKpYXKarolen cpenb», « [eXHOTEHHBIE CUCTEMBI M IKOJIOTMYECKUI
PHUCK».

3HaHUA U YMEHHUS, IPUOOPETEHHBIEC IPU OCBOCHUH JTAHHOM TUCIUILINHBI, peallu3y-
IOTCSl CTYJEHTOM IIPU MPOXOKICHUH MPOU3BOJCTBEHHOM M NMPEAAUIIIOMHON MPAKTHK,
IIPOXOXKIEHUN FOCYITapCTBEHHON UTOTOBOM aTTECTALIUH.

3 CTPYKTYPA U COAEPXAHHUE JUCIHHUII/IMHBI
3.1 PacnpeesieHne y4eOHbIX YaCOB M0 TeMaM JUCHMILIMHBI M BUAAM 3aHATHH

HanmenoBanwue Tem KomuyectBo yacos
(comepxaTenbHbIX MOJTyJIEH) (ounasi/3aouHas popma)
B ToM uncie
Bcero IIpaxkr.

Jlexuuu (Cemn.) JlaGop. CP
Tema 1. Texnochepnas 6e30nacHOCTb U 16/19 41 6/1 0/0 6/17
METO]Ibl €€ 00ecneyeHus
Tema 2. 3amura ruapocdepsl. CoBpe-
MEHHBIE METOIbI 00€3BpeKMBaHUS cTOY- | 23/23 5/2 12/2 0/0 6/19
HBIX BOJI
Tema 3. IlpumeHeHrne OHOXMMHUYECKUX
METOJIOB 00€3BPEeKMBAHUS CTOUHBIX Bojx | 18/21 4/1 8/1 0/0 6/19
U 0CaJIKOB
Tema 4. TlepepaboTka ocaakoB, 00pasy- 14/19 on 6/1 0/0 6/17
IOIUXCS MTPH OYHCTKE CTOUHBIX BOJI
TeMav 5. MeToapl OUMCTKH Ta30B OT a3po- 10/19 on on 0/0 6/17
3051ei
NunuBuyansHOE 3a1aHNE 0/0 0/0
Kypcogas pabota (mpoekr) 27127 27127
Hroro 1o BugaM 3aHATHIH 108/126 17/6 34/6 0/0 57/116
KoHTpois 36/18

HUTOI'O: 144/144

(I)opanOBaHne KOMIIETEHIIUH B pe3yjabTare 0CBOCHUA TEM JUCHHUIIINHBI

KoMrmereHmun TeMbl AUCHHILTAHBI, HalleJICHHBIC HAa (POPMUPOBAHNE KOMIICTCHIIUN
OIIK-3 Temnr 1,2,3,4,5




3.2 Jlekuuu

Tema 1. Texnocepnas 6€30mMacHOCTb U METO/IBI €€ 00ECIICUCHUS.

ConepxaHue TeMbl 1.

[Tonsitue «rexnocdepHas 6e3omacHoCcTb». OOBEKTH TEXHOC(HEpHOI O€30MaCHOCTH.
YpoBHU 00BEKTOB TexHOC(hepHOU Oe3omacHOCTU. TexHOoChEepHbIE YTPO3bl: BHEIIHUE U
BHyTpeHHHE. ObecnieueHrne TexHoCchepHOil Oe30MacHOCTH pernoHa. AHajau3 mpoodsieM-
HBIX cuTyanuii. PazpaboTka MmeponpusTHii Mo oXpaHe oOKpyskaroiei cpeanl. TpedboBaHus
1 HOpMaTHUBBI B 001aCTH oOecrieueHus: TexHoc(hepHO 6€30MacHOCTH.

Jlutepatypa k Teme 1: [1, 2].

Tewma 2. 3ammra ruapocdepsl. CoBpeMEHHBIC METOIbI 00€3BPEKHUBAHUS CTOUHBIX
BOJ.

ConepkaHue TEMBI 2.

HecopOius neryunx npumeceit. O6iacTu npuMeHeHus MeToaa aecopouun. Ousu-
YEeCKHUEe METO/Ibl yAasleHus ra3oB. MickyccTBeHHas aecopomus. Kunetuka npoueccon. Oc-
HOBHBIE amnmapatbl U MX CpaBHUTENbHAs XapakTepucThka. ComocTaBiIeHHE METOJ0B
OYHUCTKH, 00ECIeueHNE IKOJIOTHIECKON O€30MacHOCTH

DNEKTPOXUMHUUYECKHE METO/bl OYMCTKM CTOYHBIX BOJ. OOIIas XapaKTepHCTHKA
IEKTPOXUMHUYECKUX METOAO0B. KaToIHOE BOCCTaHOBIEHUWE: HCIIOIb30BAaHUS, YCIOBUS
MIPOBENICHUSI TIPOIIecca, yIaJeHue HOHOB TsHKENIBIX METaJUIOB, COeIMHEHUN Xpoma (+6).
AHO/IHOE OKHUCIIEHUE: UCII0JIb30BAHUS, YCIIOBUSA IPOBEACHUS npoliecca. O6nacTu npume-
HEHUs, pacdeThbl 3PHEKTUBHOCTH METO/Ia, KOHTPOJIb Ha MPETPUITHH.

O6e33apakuBaHe CTOYHBIX BOJI. O0IIIast XapaKkTEPUCTHKA METOI0B 00€33apaKuBa-
HUsA. XUMUYECKUE METObI 00€33apakKUBaHUs TUIIOXJIOPUTOM HATpusl. XapaKTepUuCTUKa
TUIOXJIOpUTAa HATpHsl, GU3MKO-XUMHUYECKHE OCHOBBI Mpoliecca. [IpoBenenus mporecca
oOe33apaxuBanus. Ousznyeckue MeToabl o0e33apakuBanus: ode33apaxuBanue YD usz-
aydyeHrueM. MexaHu3M OaKTepUIIUAHOTO AehcTBUs, UCTOUHUKU YD uznyuenuem. dak-
TOPBI, BIMUSIIOUIME HA TPOLEcC. 3aKOHOMEPHOCTH OTMUPAHUSI MUKPOOPTaHU3MOB. Y cTa-
HOBKU 1151 Y@ o0e33apakuBanus. O0ecrneueHre 3K0JI0rnuecko 0€30macHOCTH TIpH pa-
00Te C CUIILHBIMHU OKUCTUTEISAMU. AJICOPOIIMOHHBIE METO/Ibl OUMCTKH CTOYHBIX BOJ. Du-
3MKO-XMMUYECKHE OCHOBBI Mpoiiecca. Dusnueckasi, XUMUUECKasi, akTUBUPOBaHHAs a/l-
cop6rusi. Ctaguu nporiecca. TpeboBanusi, peabsiBiIsieMbie K copOoeHTam. O01Iast xapax-
TEPUCTUKA COPOCHTOB: YIIEPOAUCTBIE U HE YIIIEPOJUCTbIE COPOCHTHI. AKTUBHBIN YT OJIb.
TexHonornyeckre CXeMbl 1 arnmnapartbl, 00ecIeynBaIoLe OXpaHy OKPY KaroLIe cpeabl.

Jlurepatypa k Teme 2: [1, 2, 3].

Tema 3. IlpuMmeHECHNE OMOXUMHUYECKUX METOJIOB 00€3BPEIKMBAHUS CTOYHBIX BOJ U
OCaJIKOB.

ConepxaHue TeMBbI 3.

CyTb METOJIOB OMOXUMHUYECKOM 0UUCTKH. A3poOHbIe MeToAbl BXO. Ounctka cTou-
HBIX BOJI B €CTECTBEHHBIX YCIOBHAX. OUMCTKA CTOYHBIX BOJ] B HICKYCCTBEHHBIX COOPYIKe-
HUSIX.

Anaspo6ubie meToabpl BXO. AnaspobHoe copakuBanue. CyTh npoiiecca, pakTopsl,
BJIMSIONINE Ha 00pa3oBaHUe MPOAYKTOB cOpakuBanus. COpakvBaHHE OCAJIKOB B METaH-
TEeHKax. broras.
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VY nanenue U3 CTOYHBIX BOJ cOeMHEHUH a3oTa. Hutpudukanus n neautpuduxas
CTOYHBIX BOJI. Y CJIOBUS IPOBEICHUS TIporiecca, (PHU3NKO-XUMUIECKHE OCHOBBI. TEeXHOI0-
TUYECKUE CXEMbl HUTPU(PHUKAIIUN U JCHUTPUDUKALIMHN, KOHCTPYKIIMH annapaToB.

KoHTpo:b 3a ocy1iecTBIeHUEM MEPOIIPUSTHM 110 3aIIUTE BOJOEMOB OT 3arps3HEHUS
OMOT€HHBIMH DJIEMEHTaMH.

Jlutepatypa k Teme 3: [1, 2, 3, 4].

Tema 4. IlepepaboTka ocagKoB, 00pa3yIOMIUXCS MPU OYUCTKE CTOUYHBIX BOJI.

Conep:xanue TeMHl 4.

VYII0THEHHE 0CaJKOB, METOJIbI YIUIOTHEHUS M anmapaThl, CTaOUIn3aIus 0CaaKoB,
METO/Ibl CTAOMIIM3AINY | aIlllapaThl, KOHIUITMOHUPOBAHUS OCAKOB, METOJIBI KOHIAIIAO-
HUPOBAHMS U aIIapaThl, 00€3BOKUBAHUS OCAKOB, METOIbI 00€3BOKUBAHHUS U alllIapaThl,
TepMUYecKas 00paboTKa 0CaIKOB, METOABI TEPMUIECKON 00paOOTKH 1 ammapaThl.

Jlutepatypa k Teme 4: [1, 2, 4].

Tema 5. MeToapl OUUCTKH Ta30B OT a3pO30JIEH.

CoaepxaHue TEMEI 3.

A3po30yiH, UX ynalieHue u3 ra3oB. [ paBuTaimoHHOE ocaxkaeHue OuncTKa ra3oB B
MOKpBIX TIbUIeYyJIoBUTENAX. Karie- 1 TyMaHOYJIOBUTENN. DIEKTPOCTATUUECKOE OCaXK Ie-
HUe, TIpUMeHseMoe obopynoBaHue. [Ipon3BOCTBEHHBIN IKOJIOTHYECKUN KOHTPOJIb 3a
COCTOSIHUEM aTMOC(hEpHI.

Jlutrepatypa k Teme 5: [1, 2, 4].

3.3 IlpakTnyeckue (CeMUHAPCKNE) 3aAHATHS

Ne Tema 3ansaTHA Obbewm, uac. JIureparypa
n/m OYH./3204H
1 TexHnocdepHas 6€30MacCHOCTh U METOJIbI €€ 00eceYeHUS 6/1 [1, 2, 5]
2 CoBpeMeHHBIE METO/IbI 00€3BPEIKUBAHIS CTOUYHBIX BOJIL. 12/2 [1, 2,3, 5]
3 [IpumeHeHne GMOXUMHYECKHX METOJIOB 00€3BPEKUBAHMUS 8/1 [1,2,3,4,5]
CTOYHBIX BOJI M OCAJIKOB
4 [TepepaboTka ocaikoB, 00pa3yOMIUXCS TIPU OYUCTKE 6/1 [1,2,4,5]
CTOYHBIX BOJ[
5 MeTo/ bl OYHCTKH Ia30B OT ad3pO30JIeH. 2/1 [1, 2,4, 5]
HUTOIO: 34/6
3.4 JIabopaTopHble padoThI
He mpexycMoTpeHbl yueOHBIM IJIAHOM.
3.5 CamocrositesqibHasi padora cryaeHTa [6]
é\/&;[ Buapl camocTosiTenbHON paboThI CTyeHTa O06newm, yac.
1 M3ydeHne JeKIMOHHOIO MaTepuasa 10/29
2 [TonroToBKa K MPaKTHYECKUM 3aHATHSIM 20/60
3 [TonroroBka K 1a00paTopHbIM paboTam 0/0
4 BrinorHeHne KypcoBOro nmpoekTa 0/0
5 BrinonHenue KypcoBoii paboThl 27127
6 BrinonHenne MHANBUYaTLHOTO 3a/TaHHS 0/0
HUTOTIO: 57/116
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3.6 KypcoBoii npoekT (padora), HTHAMBUAYAJIbHOE 3a/IaHUE

CornacHo yueOHOMY TIaHy 1o auciuruiiae « COBpEeMEHHBIE METO Il 00eCIIeUeHUS
TexHoc@epHasi 0€30MacHOCTH» MPeyCMOTpEHa KypcoBasi padoTa.

KypcoBas paboTa BBINOIHSAETCS CTyACHTaMH BO BTOPOM CEMECTpPE U MpeAHa3HaYCHa
JUTSl IPAKTUYECKOTO 3aKPEIIeHUs 3HAHUM, TTOJIyYeHHBIX MPU TEOPETUUECKOM U3yUEHUU
Kypca «CoBpeMeHHbIE METO/Ibl 00ecTIeueHUsl TEXHOCPEpHOH O€30IacCHOCTI.

Bo BpeMs BBINOIHEHUS! KYpCOBOM PaObOThI CTYJIEHTHI TOCKOHAIBLHO U3Yy4aloT CyIIe-
CTBYIOIIME CIIOCOOBI 3aLTUTHI OKPY>KAIOIIEH CPe/ibl OT TEXHOT'C€HHBIX 3arps3HUTENCH, BbI-
OMparOT ONTUMAIBHBIA METO/I 00€3BPEKUBAHUS OTXO/I0B U M3y4alOT TEXHOJIOTHUECKHI
IIPOIIECC, KOTOPBIM BBIOpaH I 00e3BpeKUBaHUSA [7].

KypcoBas paGoTa momxHa coaepkKaTh CASAYIONINE pa3/Iebl:

- BBEJICHUE;

- o0mIasi XxapakTepUCTHUKA CYIIECTBYIOIIUX METOJ0B 00ecredeHnss TeXHOCEepHO
0e301acHOCTH;

- METOJIBI U CTIOCOOBI 3AIIUTHI OKPYKAIOIIEH CPEbl B POU3BOICTBEHHOM IIPOIIECCE;

- (pU3UKO-XUMUYECKHE OCHOBBI BEIOPAHHOTO CIIOC003;

- OIIMCaHHME TEXHOJIOIMYECKON CXEeMbI BBIOPaHHOTO C110c00a;

- aJITOPUTM pacueTa OCHOBHOTO ariapara;

- BBIBO/IBI.

O0bexkTamMu KypcoBoi paboThl o quctuminHe «CoBpeMeHHbIE METO bl 0Oecreye-
HUS TeXHOCHEPHOI 6€30MaCHOCTY SABJISIFOTCS YCTAHOBKHU 00€3BPEKUBAHUS OTXOI0B, 00-
pa3yroIuxcsl B KaKOM-JIH00 MPOU3BOICTBEHHOM IIPOLIECCE.

Bo Bpems BbIMOIHEHHs pabOThI CTYACHT JOJDKEH U3YYHUTh JTUTEpaTypHBIE UCTOY-
HUKU 110 TIPEIJIOKEHHON MPENoIaBaTeIeM TeMe, IPOaHaIN3UPOBATh CYIIECTBYIOIINE Me-
TOJIbI U CIIOCOOBI O0ecTieueHus: TeXHOCPEpHOI 0e30MacHOCTH, MPEATIOKUTH ONITUMATh-
HBIM BapuaHT, 10Ka3aTh 3(P(HEKTUBHOCTh BHIOPAHHOTO METOJA, OXapaKTEPHU30BaTh MpO-
Tekarotue rpoiecchl. Heo0xoaumoit yacTbio paboThI SBJISIETCS OMMCAHUE TEXHOJIOTUYe-
CKOM CXEeMBbI, KOTOPOE JOKHO BKJIIOYATh TAKXKE KPATKYIO XapaKTEPUCTHKY OCHOBHOTO
TEXHOJIOTMYECKOro 000py10BaHuUS.

Pexomennyemsblii 06beM KypcoBoi pabotel — He Oosee 50 ctpanunr ¢popmara A4
(210x297 mm).

OO6beM yueOHOM Harpy3Ku IpH BBIMOJTHEHUH KypCcOBOM pabOThl — 27 4acoB.

4 POH/I OHEHOYHbBIX CPEJACTB

4.1 Kpurepun ¥ mKAaJbI JJIsi MHTETPUPOBAHHOI OLIEHKU YPOBHS c(popMupo-
BAHHOCTH KOMIIETEHIIN

Cocmasaaowas komnemeHyuu — nOJTHOMaA 3HAHUU
- HyJIEBOW YPOBEHb: HEBEPHbIE, HE APIYMEHTUPOBAHHBIE, C MHOKECTBOM I'PYOBIX
OLIMOOK OTBETHI HA BOIIPOCHI. Y POBEHb 3HAHUM HM)KE MUHUMAJIbHBIX TPEOOBAHNUH;
- MUHUMAaJIbHBIA YPOBEHB: IaHbI HE IIOJIHBIC, HETOUHBIE U HEAPTYMEHTUPOBAHHBIE OT-
BETHI Ha BONPOCHI. J[0MmyI1eHO MHOTO rpyObIX OIIMOOK. Y POBEHb 3HAHNH HU)KE MUHUMAIIb-
HBIX TPEOOBAHMUIA;
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- IOPOT'OBBIM YPOBEHB: 1aHBI HETOCTATOYHO ITOJIHBIE, TOYHBIEC U APTYMEHTUPOBAHHBIE
OTBETHI HA BONPOCHL. [ 110X0 3HAET TEPMUHBL, ONIPEAEIEHUS U IOHATHUS; OCHOBHBIE 3aKOHO-
MEPHOCTH, COOTHOILLIEHUSI, TPUHIUIBL. J[0MMy111eH0 MHOTO HErpyObIX OIIMOOK;

- CPEIHUM YPOBEHB: JaHbI JOCTATOYHO IIOJIHbIE, TOYHbIE U APIYMEHTUPOBAHHBIE OT-
BETHI HAa BOIIPOCHI. B 11€710M 3HA€T TEPMUHBI, OIIPEAEICHUS U IIOHATHS; OCHOBHBIE 3aKOHO-
MEPHOCTH, COOTHOLLIEHUSI, IPUHIUIBL. [{0Iy11IeHO HECKOJIBKO HErPyOBIX OLINOOK;

- IPOJBUHYTHIN YPOBEHB: JaHbI IIOJIHBIE, TOYHBIE U apIYMEHTUPOBAHHBIE OTBETHI HA
BOIPOCHL. 3HAET TEPMUHBI, ONPEACICHUS U ITOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOLLIEHMS, TPUHIMIBI. J[OIMyIIIEeHO HECKOJIBKO HErpyOBIX OIIMOOK;

- BBICOKMI YPOBEHbB: JIaHbI ITOJIHBIC, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI HA BO-
IPOCHI. 3HAET TEPMUHBIL, ONPEEICHUS U TOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHO-
LIEHNUs, IPUHIMIBL. [[ONyIIeHO HECKOIBKO HETOYHOCTEM.

Cocmasnsowas KomMnemeHyuu — YMeHusl

- HYJICBOM ypOBEHb: MOJHOE OTCYTCTBUE MOHUMAHHS CYTHU MPOIECCOB U SBIICHUA,
JIOTTYIIIEHO MHO>KECTBO IPyOBIX OLIMOOK/ 3a/1aHMs HE BBIMOJIHEHBI BOOOIIIE;

- MUHUMAaJIbHBIA YPOBEHB: cl1aboe MOHMMaHUE CYyTH 0OOCHOBAaHHUS BHIOOpA METOJIOB
o0ecreueHns dKOJIOrM4YeCcKor 0e30MacHOCTH, NOMYIIEHbI rpyObie ommoOku. PemeHus He
o00ocHOBaHbI. C11a00 OpUEHTUPYETCS B OCHOBHBIX METOJIaX U CIIOCO0axX 0OeCcTeueHus IKO-
JIOTUYECKOU OE30MMaCHOCTH.

- IOPOTOBBIN YPOBEHb: IOCTATOYHOE IIOHUMAHUE CYTH BBIOOpA 1 0OOCHOBAHUS pa3pa-
OOTaHHBIX MEPOTPHUATUN 10 OXpaHe OKPYKAIOIIEH Cpefibl, JOIMYIIEHBI OMHUOKH. Perenus
He Bcerja 00OCHOBAaHBI. YMEET HUCIOJIb30BaTh HOPMATUBHO-TEXHUYECKYIO JIUTEPATYpy.
Cnabo opueHTHpYETCS B ClIEMAIbHOM HAYYHOU U HOPMATUBHOM JINTEPATYPE;

- CpPEIHHI YPOBEHB: B 1I€JIOM MOHUMAET CYyTh METOJAUKH PEIICHUS TTOCTaBICHHBIX
3a/1a4, yMeeT pa3padaThiBaTh MEPOIPUATHUS IO 0OECIIEUCHUIO KOJIOTHYECKOM Oe3ormac-
HOCTH, TONYIIIEHBI OIIUOKHU. BBIBO/IBI U pellIeHUs HE BCera 000CHOBAHBI. Y MEET UCIIOJIb-
30BaTh HOPMATUBHO-TEXHUUYECKYIO U CIECIMATBbHYIO HAYUHYIO JTUTEPaTypy;

- IPOJBUHYTHIN YPOBEHB: B LIEJIOM MIOHUMAET CyTh METOJAUKH PELICHUS OCTABJIEH-
HBIX 33]1a4, TOMYIIeHbl HeTOYHOCTU. CrtocoOeH 000CHOBATH pellieHUs. Y MEET UCTIOb30-
BaTh HOPMATUBHO-TEXHUYECKYIO U CIEHUATIbHYIO HAYUYHYIO JINTEPATYpPY;

- BBICOKHI YpOBEHb: MOHUMAET CYyTh METOJIOB PEIICHHS MOCTABJICHHBIX 3a7a4 IO
obecrieueHuo dKoJIorHaeckoi 6e3onacHoctr. CrrocoOeH 000CHOBATH MpeIaracMbIe pe-
HIEHUA. Y MEET UCIO0JIb30BaTh HOPMATUBHYIO U CIIEIUAIIbHYI0 HAYYHO-TEXHUYECKYIO JTH-
TepaTypy, NEePeI0BOU OIIBIT.

Cocmasenaowas komnemeHyuy — 61a0eHue HagblKamu

- HyJIEBOM YPOBEHb: HE IEMOHCTPUPYET BiIaJICHUE HAaBbIKaMU BBITIOJIHEHUS TIpodec-
CHOHAJBHBIX 3a71a4. He MOKeT BBITIOJTHUTD 3a/1aHMS;

- MUHUMAaJIbHBIA YPOBEHb: HE JEMOHCTPUPYET BJIAJICHUE HABBIKAMHU BBITIOJHECHUS
npodeCCUOHANIBHBIX 3aJ1adu. VICTIBITHIBAET CYIIECTBEHHBIE TPYIHOCTH MPHU BHITIOJTHEHUHN
OTACJIbHBIX 3aJIaHUM;

- IOPOTOBBIN YPOBEHB: BIIAJICET HABBIKAMH BBITIOJTHEHUS TPO()ECCHOHATTBHBIX 33/1a4
Ha [MOPOTrOBOM YPOBHE. 3a/1aHUs BBITIOJIHAET MEJIJIECHHO U HEKAY€CTBEHHO;
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- CpeHMI YpOBEHb: BIa/J€E€T HABbIKAMHU BBIMOJHEHUS MPO(ECCHOHATBHBIX 3ajad.
3aaHus BHIMOMHIET HA CPETHEM YPOBHE IO OBICTPOTE U KaYECTBY;

- MPOJIBUHYTHIN YPOBEHB: BIIAJCET YBEPEHHBIMU HABBIKAMHU BBITIOJIHEHUS Mpodec-
CHUOHAJBHBIX 33/1a4. BBICTPO M KaUECTBEHHO BBIMOJHSET 3aJaHUs, HTHOTJA TOMyCKasl He-
3HAUYUTENbHBIE NOTPEITHOCTH;

- BBICOKHMI YpOBEHb: BJIaJIEET YBEPEHHBIMU HABBIKAMH BBINOJIHEHUS Mpodeccuo-
HaJBHBIX 3371a4. BBICTPO M KaueCTBEHHO BBIMOJIHSET 3aJaHusl, IPU HEOOXOUMOCTH Jie-
MOHCTPHUPYSI TBOPUECKUN MOIXO/I.

Ob6006wenHas oyenka chopmuposaHHOCmMU KOMNemeHyull

- HyJICBOW YPOBEHB: Ha HYJICBOM ypOBHE CHOPMHUPOBAHBI: BCE COCTABJISIIONIUE; OTHA
WJIU JBE U3 TPEX, OCTaJIbHBIE — Ha 00JIee BEICOKOM YPOBHE;

- MUHUMAaJbHBIA YPOBEHb: HA MUHUMAJIBLHOM YPOBHE C(HOPMHUPOBAHBI: BCE COCTaB-
JISIIOIIME; OJTHA WM JIBE U3 TPEX, OCTAIIbHBIC — HA 00JIe€ BLICOKOM YPOBHE;

- IOPOTOBBIN YPOBEHb: Ha MOPOTOBOM YPOBHE CHOPMUPOBAHBI: BCE COCTABIISIOIINE;
OJIHA WJIH JIBE U3 TPEX, OCTAJIbHBIC — Ha 00JIee BLICOKOM YPOBHE;

- CpeIHUN YPOBEHbB: Ha CpeTHEM YPOBHE C(hOPMHUPOBAHBI: BCE COCTABIISIONINE; OHA
WU JIBE U3 TPEX, OCTANIbHBIC — Ha 00JIe€e BHICOKOM YPOBHE;

- MPOJIBUHYTHIN YPOBEHB: HA MPOJABUHYTOM YPOBHE C(DOPMUPOBAHBI: BCE COCTABJIS-
FOIIME; OJHA WM JIBE U3 TPEX, OCTAIBLHBIE — HA BBICOKOM YPOBHE;

- BBICOKHI YPOBEHB: Ha BRICOKOM YPOBHE C(DOPMHUPOBAHBI BCE COCTABJISIOIINE KOM-
MCTCHIIUM.

4.2 Bonipocsl K 3K3aMeHY U IpUMep IK3aMEHAIIMOHHOI0 OmJiera

Bomnpocs! k 3k3aMeHy

1. [lonsiTue «3KONOrMUEcKas O6e3omacHOCThy. ObecneyeHre 3K0JIOrMuecKoil 0e3-
OIMMAaCHOCTH PETHOHA.

2. OOBEKTHI PKOJIOTHYECKOM OC30ITaCHOCTH. Y POBHU 00BEKTOB IKOJIOTHYECKOM 0e3-
OIaCHOCTH.

3. DKOJIOTHYECKHE YTPO3bl: BHEIIHUE U BHyTpeHHUE. OOecTieueHne IKOJIOTHIECKOM
0€30MacHOCTH PErHoOHa.

4. Ananu3 nipoOaeMHBIX cutyaruid. Pa3paboTka MeponpusITHil IO OXpaHe OKPYXkKa-
FOIIEH CPEIbI.

5. TpeboBaHusi 1 HOpMATUBBI B 001aCTH 00ECTIEUEHUs SIKOJOTUYECKON 0e301acHO-
CTH.

6. HopmatuBHast nokyMeHTalus B 00JacTu o0ecreyeHus dKOJ0rnyeckon oezomnac-
HOCTH TUAPOChEpHI.

7. 3amuTa ruapochepsl. OdecnedeHrne 3K0I0rnYecKoi 6€30MacHOCTH BOAHBIX 00b-
CKTOB.

8. JlecopOruus netyyux npumeceid. O01acTH MPUMEHEHHUSI METO/Ia AECOPOIIHUH.

9. duznyeckre MeTOIbl yIaJICHUs Ta30B U3 CTOYHBIX BOJ. VICKyccTBEeHHas necopo-
IS

10. OcHOBHBIC anmapaThl JECOPOITMOHHBIX METOJIOB U UX CPABHUTEIbHAS XapaK-
Tepuctuka. OreHKa MeponpusITHI IO 00€3BPEKUBAHUS CTOYHBIX BO/I.
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11. AHanu3 BO3MOXHOCTH MTPUMEHEHUS JIEKTPOXUMHUYECKUX METOJ/IOB: yaaje-
HUE HOHOB TSDKEJIBIX METANIOB KaTOJAHBIM BOCCTAHOBJIEHHEM, YCIIOBUS IPOBEICHUS IIPO-
1ecca; aHOAHOE OKHMCIIEHUE: UCTIOIb30BaHUs, YCIOBHUS ITPOBEIECHUS IpOIIecca.

12. Cytb MeTo10B Onoxumuueckoir ounctku (bXO0). A3poOHbie METOBI.

13. OunCcTKa CTOYHBIX BOJI B UCKYCCTBEHHBIX COOPYXKEHUSX: CXEMa YCTaHOBOK
bXO B a’poTeHKax.

14, OuncTKa CTOYHBIX BOA B OnoduiabTpax. KoHCTpyKimu 0uopuibTpoB, ycio-
BUS UX DKCIUTyaTtanuu. TexHomoruyeckue cxeMbl bXO B Onodunbrpax.

15. AHa3poOHbIE METObI 00E3BPEKUBAHUS CTOUHBIX BOJI U 0caakoB. CyTh Me-
TOJ/IOB.

16. AnaspoOHOoe cOpaxuBanue. CyTh mporiecca, paKkTopbl, BIUSIONTNE Ha 00pa-
30BaHUE MPOJAYKTOB COpaKMBAHUS.

17, COpaxuBaHuE 0CAJIKOB B METaHTEHKax. buoras.

18. Y naneHue w3 CTOYHBIX BOJ COCIWHEHUN a30Ta: HUTPU(PHUKAIINS U TCHUTPH-
dbuKarysa CTOYHBIX BOA. Y CIIOBHS MTPOBEACHHS MPOIlecca, PU3NKO-XUMUIECKHE OCHOBBI.

19. OO61mast xapakTepUCTHUKa METOZ0B 00e33apakMBaHuUsl CTOUHBIX BOJI. OlleHKa
3¢ (HEKTUBHOCTH METOJIOB 00€33apakKMBaHUA.

20. O6e33apakMBaHie TUMOXJIOPUTOM HaTpus. DUMKO-XUMUYECKHUE OCHOBBI
mpoiiecca, MpoBeIeHUs mpoliecca o0e33apaxkuBanus. [IpenmyiiecTsa Mmetoja.

21. dusnyeckue MeTobl o0e33apakuBaHus: oOe33apakuBanue YD wuziayue-

HUEeM. MexaHu3M OaKkTepUIUAHOTO NEeHCTBUSI, UCTOYHUKN YD uznyueHuem. DakTopsl,
BIUSIIOIINE Ha Tiporiecc. [IpenMyinecTBa MeTo1a OTHOCUTEILHO PEAareHTHBIX.

22.  AncopOIMoHHBIE METOJBI OYHUCTKH CTOYHBIX BOA: (DU3MYECKas, XUMHYe-
CKas, akTUBUpOBaHHas aacopouus. OueHka 3¢p(HEeKTUBHOCTH METO/1A.

23. TpeboBanus, mpeabsBisieMbie K ancopOoeHTam. OOmias XapaKTepUCTHKA
COpOEHTOB: YIJIepOAUCTHIE U HEYTIEPOIUCThIE COPOCHTHI. AKTUBHBIN yrOJb.

24. CpaBHUTeNbHAS XapaKTePUCTUKA METOJOB 00€3BPEKMBAHUS OCAIKOB CTOU-
HBIX BOJI. JJOCTOMHCTBA M HEJTOCTATKH.

25. O06paboTKa 0CaKOB CTOYHBIX BOJI: YIJIOTHEHHE OCAIKOB, METObI YILLIOTHE-
HUS U ammnapaThl.

26. O6paboTKa 0CagKOB CTOYHBIX BOJ: CTAOMIN3AIMS OCAIKOB, METOJIBI CTa0M-
JIN3AIUY U arllapaThl.

27. O6paboTKa 0CaTKOB CTOYHBIX BOJI: KOHIUIITMOHUPOBAHMS OCAIKOB, METO/IBI
KOHJTUITMOHUPOBAHUSI U AIIAPATHI.

28. O6paboTKa 0CaJIKOB CTOYHBIX BO: 00€3BOKUBAHUS OCAJKOB, METOIbI 00€3-
BOXKMBaHUs U amnmapatrbl O0paboTKa 0CagKOB CTOYHBIX BOJI.

29. ObecnieueHre 3KOJOrnYecKor 6e30nacHOCTH aTMOc(hephl. XapakTepucTuKa
3arpsI3HSIONINX BEIIECTB.

30. OO01ast xapaKTepUCTHUKa METO/I0B 3alIUThl aTMOC(EPHI OT 3arpsA3HEHUM.

31.  Ynpanenwue a’po30Jieii U3 ra30B: TPABUTAIIMOHHOE OCAXKACHHUE, HHEPIIMOHHOE
ynasnuBaHue. JKanto3uiHbIN bUIeyI0OBUTEND. L[eHTpoOekHOE yiaBiuBaHuUE.

32, OuncTka ra3oB B MOKPBIX MbUIeYyIOBUTENSIX. OO0IIas XxapakTepucTuka Me-
TOJia, JOCTOUHCTBA U HEIOCTATKH.

33. DIEKTPOCTATHUECKOE OCAXKIEHUE, MpUMEHseMoe obopymoBanue. OreHka
METO/a.
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34. OueHka BO3MOXKHOCTH NPUMEHEHUS SJEKTPOCTATUYECKUX METOAOB st
OYHCTKH Ta30BBIX BHIOPOCOB.
35. [Tpon3BOACTBEHHBIN SKOJOTUYECKUM KOHTPOJIb 32 COCTOSITHUEM aTMOC(epHI.

IIpumep 3K3aMeHAIIMOHHOTO OUJIETA
oy BIIO « 1IOHELIKMN HALIMOHAJIbHBIM TEXHUYECKNU YHUBEPCUTET»

[Tporpamma: MAarucTp

HampagiieHre moAroTOBKHU: 20.04.01 TexuocdepHasi 6€30MaCHOCTb

Marucrepckasi nporpamma: WuxeHepHas 3aluTa OKpYKarmei cpelibl

CemecTp: 2

VYuebOnas mucuuiuimHa:  CoBpeMEHHBIE METO/IbI 00ecTiedeHus TeXHOC(hepHO! 0e30macHOCTH
BUJIET Ne 1

1. B uem cyTb skosornueckoii 6e3omacHoctu? Kakue cocTapisitomme BKIOYACT B ce0s MOHATHE
«00BEKT 3K0I0rHYecKor 6e3onacHocTn»? OXapakTepu3ynTe ux.

2. Kaxoii meTon 06e33apaxxMBaHUs BOJbI ISl TUTHEBOTO BOIOCHA0KEHUS Hanboee 3 HEeKTUBHO
o0ecrnieunBaeT 3KOJOTHYECKYI0 0€30MacHOCTh HaceleHHbIX MecT? [louemy? Onuuinre cyTh 3TOro
MEeTo/1a.

3. Ouenure 3()(peKTUBHOCTD IMpoOLECCa YIUIOTHEHUS! OCAJKOB MOCTEe OMOXMMHUYECKOW OYMCTKU
BOJIbI HA OCHOBAHMHM TAaKUX JAHHBIX: 00pasosanock 40 M3 ocazka, BIakHOCTE KOTOpPoro 98,5 % u
notHocTh 1,10 r/em®. TTociie yrIoTHEeH S BIaKHOCTh 0CaJIKa yMeHbIIUIach Ha 2 %, a IIOTHOCTh
coctaBuna 1,11 r/cm®. BeIBoIbI ClIeaTh Ha OCHOBAHUMM H3MEHEHHs 00beMa 0caIKa ocie YIoT-
HECHHUS.

YTBep:kJIeHO Ha 3aceaHuH Kadeapsl [IpuknanHas 5K0JIOTHS U OXpaHa OKPYXKarollel cpeibl
[Tporokon Ne ot . 20 1.
3aB. kadenpoii B.B. IllannoBanos
DK3aMeHaTop E.A. Tpommna
KPUTEPUU

OLICHUBAHUS IK3aMeHAIIMOHHOI padoThl
no gucuuiuinHe «CoBpeMeHHbIe METO/Ibl 00ecIIeYeH s TEXHOC(EpHOM 0e301acCHOCTH
11 o0yyaromuxcs o HarnpasieHuto noarorosku 20.04.01 «TexHocdepHast 6€30MaCHOCTH
(Maructepckas mporpamma — MHkeHepHas 3aluTa OKpyKarolieH cpe/ibl)

DK3aMeH MPOBOIUTCS MUCHMEHHO 0 OusietaM. bumet comepxut 3 Bompoca.

1 u 2 BOIIPOCHI COJIEPKaT TEOPETUUECKIE BOMPOCHI, KAXKIBIH U3 KOTOPBIX TPeOyeT KOHKPETHOTO
OTBETa, MPU HEOOXOAMMOCTH OTBEYAIOIINN JOJHKEH CONMPOBOAUTH HAMMCAHHOE MOSICHSIOMIEH cxemMon
(puCyHKOM),

3-rii BOIIPOC COJIEPIKUT MPAKTHICCKYIO 3a71a9y, KOTopas olleHuBaeTcs B 20 6ayuioB. 3a1aya nmpey-
CMaTpHUBaET IMPEJICTABIICHUE allTOPUTMA PEIICHUS ¢ HEOOXOAUMBIMH TMOSCHEHUSIMH U TIOJTHOE €€ pellie-
HUE.

Bomnpocsl 0XBaThIBatOT 3HAHUSI CTYJIEHTOB, IOJYY€HHbBIE B XO/€ JIEKIIMOHHBIX U IPAKTUYECKUX 3a-
HSTHM.

[TpaBuibHEII OTBET Ha | U 2 BOMPOC OIIEHUBAETCS B MSATHAALATH OayI0B. ECliu OTBET HE MOJHBIH,
TO OH OILICHUBAETCS B JeCATh 0aiuioB. [Ipu oTCYTCTBUM MPAaBHIIBHOTO OTBETA HA MOCTABICHHBIN BOTIPOC
oOyJaromuiicst moiaydaer HOJb 6ayutoB. [IpaBUIIBHBIN OTBET Ha 3 BOMPOC OLIEHUBAETCS B IBAIIATh OaJI-
70B. OLeHKa OCYIIECTBIISIETCA TakuM oOpa3zom: () OaiioB - aNrOpUTM pEIIeHMs 33/1a4d OTCYTCTBYET,
MaTeMaTHYECKOE PEIICHUE HEBEPHOE; 5 OAJIJIOB - alrOPUTM PEIICHUS 3aa4u MPUBEACH, MaTeMaTuye-
CKO€ pelieHue oTcyTcTByeT; 10 6ayioB - alNropuT™ pelieHus 3aaud NpUBEACH He MOJHOCThIO, MaTe-
MaTHUYECKOE pelIeHHEe MPaBIIIbHOE; 15 GaJIOB - aITOPUTM PENICHUS 3a]a491 IPUBEICH TOJTHOCTHIO, Ma-
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TEMAaTUYECKOE PELIEHNE COAEPKUT OMUOKH; 18 OaJIoB - aIrOPUTM pelLleHMs 3ala4M [IPUBEJICH, MaTe-
MaTHYECKOE PELICHUE COJIEPKUT HECYIIECTBEHHBIE OIIMOKH, KOTOPBIE HE BIUSIOT Ha BHIBOJBL; 20 Oa-
JIOB - 3aJla4a pelleHa MOJIHOCTbIO, 0€3 OIIMOOK.

YTBepxIeHO Ha 3aceJaHuy Kadeaphl IPUKIIAJIHON SKOJIOTHH U OXPaHbl OKPYKAIOIIeH Cpe/bl,
nporokon Ne ot . 20 T

3aBenyromnmii kKageapoit B.B. IllanoBaios

4.3 Kpurepum oneHUBaHUA

OueHMBaHUE YPOBHSI OCBOEHHUSI CTYJACHTOM Y4€OHOr0 Marepuayia JAUCIUILIUHBI
«CoBpeMeHHbIE METOJIbl 0OecTiedeHusT TeXHOC(EPHOU 0€30IMacHOCTHY MPOU3BOAUTCS B
X0J1€ TEKYIIEeTro KOHTPOJIS U IPOMEXKYTOUHOM aTTeCTalluu (CEMECTPOBOTO KOHTPOJIS).

Texkymuii KOHTPOJIb 3HAHUM CTYJEHTAa OYHOM W 3a04HON (OopM OOyUECHHS OCY-
LIECTBIISCTCS 110 PE3YIbTATaM MPAKTUYECKUX 3aHITHH.

BrinonHeHue 3a1aHuil Ha MPAKTUYECKUX 3aHITUSX, BHIIOJIHEHUE UHANBU1YaIbHOTO
3a/1aHusl, IPEAYCMOTPEHHBIX pabouell MpOrpaMMoOn JUCITUIUIHHBI, SIBJSETCS HEOOXO01-
MBIM YCJIOBUEM JIOITYCKa CTYJICHTA K 9K3aMEHY.

Pacnpenenenue 6aoB TEKYIIETo KOHTPOJISI pabOThI CTY/IEHTa Ha MIPOTSHKEHUU Ce-
MecTpa NpUBENECHO B Tabiuie 1.

Tabnuna 1 — Pacnpenenenne 6aiyioB TEKYIIET0 KOHTPOJIS

dopma KOHTPOJIA Bo3moxHOE KO- [Ipumeuanue
JIUYECTBO Oa-
JIOB
s ctynenToB 04HOM (OpMbI 00yUEHUS
OT4€T 0 BBINIOJHEHUH 33JaHUSI HAa IPAKTHYe- 10 3a/iaHue BBINOJIHEHO MPAaBUIIBHO,
CKOM 3aHSTHUH. IIPUBE/ICH aHAJIN3 ITOJIyYEHHOT O
pesyabTara
5 3a/laHuE BBIIIOJIHEHO B LIEJIOM

MMpaBUJIbHO, BO3HUKIIN TPYAHO-
CTH B 00BICHEHUH MOJIYYCHHBIX

pE3yJIBTaTOB
HToro mno mpakTUYECKUM 3aHATUAM (MaKCH- 50 U3 pacuéra 5 TeM mpakTUYECKUX
MaJbHO BO3MOYKHOE) 3aHATHIA.
HUTOI'O: 50 MaxkcumaabHO BO3MOXKHOE
s ctyneHToB 3a0uHOM (hopMbl 00yUeHuUs
OTuéT 0 BBHINOJIHEHUH 33/1aHUS HA MIPAKTHYE- 10 3a/iaHue BBIMOJHEHO MPaBUIIBHO,
CKOM 3aHSATHH. MPUBE/ICH aHAJIN3 OJTYYEHHOTO
pe3ynbpTara
5 3agaHue BBIOJIHEHO B 1IEJIOM

MMpaBUJIbHO, BO3SHUKIIN TPYAHO-
CTH B 00BICHEHUH MMOJIYYCHHBIX

pE3yJIbTaTOB
HToro 1no npakTUYECKUM 3aHATUAM (MaKCH- 50 N3 pacuéra 5 TeM pakTUYECKUX
MaJbHO BO3MOYKHOE) 3aHATHH.

UTOIO: 50 MakcuMaIbHO BO3MOXKHOE
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IIpomexxkyTouHasi arrecTalusl IO pe3yJbTaTaM OCBOCHHUS IUCUUILUIUHBI B Ce-
MeCTpe MPOBOAUTCS B (POpME CEMECTPOBOIO 3k3aMeHa. dopma nmpoBeneHHs IK3aMeHa —
MUCbMEHHAsl. DK3aMEHAIMOHHBINA OUJIET BKIIIOYAET B c€0s 2 TEOPETUUYECKUX Bompoca U 1
MIPAKTUYECKYIO 3a7auy.

[Ipu oLleHMBAaHUM CTYJIEHTA HA 3K3aMEHE MPENO0AaBaATENb PYKOBOJCTBYETCS KpPHUTE-
pUSMHU, IPUBEJCHHBIMU B TabuUIIE 2.

MakcumaibHOE KOJIMYECTBO OAJIOB 32 OTBET HA BOIIPOC IK3aMEHAIMOHHOTO OuiieTa
3aCUMTBIBAETCS CTYJICHTY B CIIy4ae, €CIM OTBET NOATBEPKAAET BJIAJICHUE CTYIEHTOM 3Ha-
HUSMHU B TIOJIHOM O0OBbeME Y4eOHOM MporpaMMBbl, MaTepuail U3JI0KEH B JIOTUYECKON MO-
CJIEIOBATEILHOCTH C BBIACIICHUEM TJIABHOTO, COACPKUT TOUHBIE (DOPMYIUPOBKH, COTIPO-
BOXKTACTCS WULTIOCTPUPYIOIUMH CXEMaMU U PUCYHKaMU (TIpU HEOOXOAMMOCTH).

B cnydae, ecnii 0TBET Ha BOIIPOC HE B TOJTHOM Mepe OTBEYAET PUBEICHHBIM TPeOO-
BaHUSIM, CTYJICHTY 3aCUUTHIBACTCS KOJTUYECTBO OalioB, paBHoe 10. [1pu oTcyTcTBUM Tpa-
BUJILHOTO OTBETA HA MOCTABJIEHHBII BONPOC CTYJEHT noJiydaet 0 6ayios.

Ta6nuna 2 — Pacnipenenenre 6aoB 10 CEMECTPOBOMY IK3aMEHY

®opMa KOHTPOJIA MakcumansHO
BO3MOXHOE KOJIMUYECTBO OaIoB
OTBeT Ha BOIIPOCHI 3K3aMeHaIH- Bonpoc 1 15
OHHOTO OuieTa BOIIpoC 2 15
BOTIpOC 3 20
HUTOIO: 50

HTorosas onieHka onpeeisieTcs MyTeM CyMMUPOBAaHUS KOJIMUECTBa OajlJIoB MO pe-
3yJbTaTaM TEKYILETO KOHTPOJISl U KOJIMYeCTBa OaJIOB MO pe3yIbTaTaM CEeMECTPOBOTO IK-
3aMeHa. MakCcHMaJILHO BO3MO:KHOE KoinuecTBo 0aoB — 100.

[Tonmyuyennast onenka no 100-0amibHOM 1MIKane OMpeaenseT OIEHKY MO Trocyaap-
crBeHHoM 1mkaie u mkaie ECTS:

CymmMma GamioB Orenka Orenka
o 100-6anpHOI mIKane no mkaine ECTS 10 TOCYJAPCTBEHHOM IIIKaje
90-100 A OTan4HO
80-89 B Xoporio
75-79 C
70-74 D
60-69 E VY 10BIE€TBOPUTEIIHHO
3559 F>*( HeynosnerBoputenbHo
0-34 F

* — ¢ 00s3aTEIbLHBIM IMMOBTOPHBIM M3YUCHUCM NUCHHUIIINHBI.

4.4 IlpuMep TeKyLIEro onpoca HA MPAKTHYECKUX (CEMMHAPCKHUX) 3AHATUAX
[IpakTueckoe 3anstue Ne 10.
OxpaHa BOAOEMOB OT 3arpsI3HEHUIN COEAMHEHUAMU a30Ta

1. HpO6J'ICMI>I, CBA3AaHHBIC C 3arpsA3HEHHUEM BOJOCMOB COCANMHCHUAMM a30Ta. HMcrouHuku
MOCTYIIJIICHUSA COC,Z[I/IHGHI/Iﬁ a30Ta B BOOOEMEI.
2. MCTO,Z[BI oOecrneueHus OXpaHbI BOJOCMOB OT 3arpA3HCHHA COCIUMHCHUAMU a30Ta.
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3. Meponpustus no oxpaHe BOJOEMOB OT 3arpsi3HEHUI COeIMHEHUSIMU a30Ta, uX AP dek-

TUBHOCTh
4. buoxuMHuuecKre METO/Ibl YAAICHUSI COSTUHEHUHN a30Ta.

5. Pemnts 3amaun:

5.1. Crounas Bozna coaepxut 35 mr/mv° nonos NHy* Hality, Ha KaKkyIo BEJIMYUHY yBe-
JUYUTCS COJIEpIKaHNE HUTPATOB B BO/IE MOCIE MPOBEACHUS HUTpUDUKAIUH, ecTu dPPek-
TUBHOCTB Tiporiecca coctaBisieT 90 %.

5.2. Jlnst u3Bneuenust 4,4 Mr HUTPATOB M3 CTOYHOM BOJIBI HE0OX0auMO 1,9 Mr meTuio-
Boro cnupta. Ouenuts pacxoq metminoBoro cnupta CH3OH ans o6e3BpexuBanus 110
M3/4 cTo4HOI Bombl, comepxkameii 108 mr/aM® HUTpaToB, HEOOXOOUMOIO IS IIOJIHOM
ounctku oT NOjz". i uzBneuenus 4,4 Mr HUTpPaToB HEOOXOAUMO 1,9 Mr METHUIOBOrO
crupTa

4.5 KypcoBoe npoekTupoBaHue

VY4eOHBIM IJIaHOM 3aIUIAHUPOBAHO BBINOJHEHUE KYypPCOBOW PabOTHI.

[Ipu olleHMBaHUU PE3yIbTATOB KYPCOBOT'O IPOEKTUPOBAHUS PYKOBOACTBYIOTCS ClIe-
JYIOIUM paclpeieIeHHeM MaKCHUMaJbHO BO3MOYKHOTO KOJIMYeCTBa OAJIOB IO OCHOB-
HBIM paszesiaM padoThI:

Ne HanmenoBanue pasnena MakcumanbHO BO3MOXKHOE
n/m KOJIMUYECTBO 0aJJIOB
1 Beenenue 5
2 OOmas xapakTepUCTUKA CYIICCTBYIOIIUX METOJOB O0eCIeUeHuUs 30
TeXHOC(HEPHOU 0e301macHOCTH
3 MeTopl B CTIOCOOBI 3aIMUTHI OKPYIKAIOIIEH Cpefibl B TPOHU3BO/I- 20
CTBEHHOM TIpoIiecce
4 | ®OU3MKO-XMMHYECKHE OCHOBBI BLIOPAHHOI'O CIIOCO0a 20
5 OnucaHyne TEXHOJIOTUYECKOH CXEMBI BEIOPAaHHOTO criocola 10
6 AJTOpuTM pacyera OCHOBHOIO ammapaTa 10
7 BriBoasl 5
HUTOI'O: 100

OnennBanue pasesna MPOU3BOIUTCS UCXOIS U3 CICTYIOIIETO:

- TOJTHOE (apTYMEHTHPOBAHHOE) OMKMCAHKE pa3/ieia — MaKCUMaIbHO BO3BMOYXKHOE KO-
JUYECTBO 0aJjIoB;

- HE TIOJIHOE OTMCAaHUE pas3jiena ¢ 3aMEUaHUsSIMH 110 000CHOBaHMIO (M3JI0KCHUE Ma-
Tepuaja He Bceraa JOruuHoe) — oT 1/3 10 2/3 oT MakcuMaabHO BO3MOYKHOTO KOJIMUECTBA
0aJlJIoB;

- COJZIEp’KaHME pasfiena He COOTBETCTBYET TeMe KypCcOBOW pabOThI, HEYyMEHHUE BbI-
TIOJIHUTH PacyeT IS OJIYICHHS HEOOXOUMBIX Pe3yJIbTaTOB, HEYMEHHE 000CHOBATH I10-
Jy4eHHBIE pe3yabTaThl — HOJIb 0AJIOB.

B pesynbrare cymmupoBaHusi HaOpaHHBIX TI0 pa3zienam 0aioB pyKOBOJIUTENb Kyp-
COBOTO TPOSKTHUPOBAHUS OIPEACISICT MPEIBAPUTEIHLHYI0 UTOTOBYIO OIICHKY, KOTOpas
MOKET OBITh CHIKEHA TI0 PE3YJIbTaTaM 3aIllUThl 00yUJaIOIMUMCs KypCOBOI pabOTHI Tepe/t
KOMHCCHEH W3 Yrcia mpernoaaBaTeneit kadeapol.
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S PEKOMEHAYEMAS JIMTEPATYPA

I. OcHoBHas iuTEpaTypa

1. 3axaposa, Y. I'. OCHOBBI 2KOJIOTMYECKOM O€30MaCHOCTH [ DIEKTPOHHBIN pecypc|
: yue6Hoe nmocodue jyuist By3oB / U. I'. 3axaposa ; Munoopnayka Poccuu, Gunuan oy
BO "Cawmap. roc. Texs. yH-T B T. Cezpanu", Kag. "Ob6mennx. quciuminss”. - Camapa
: Camap. roc. TexH. yH-T, 2016. - URL: http://ed.donntu.org/books/17/cd7453.pdf

2. Dxonorumdeckas 0€30MacHOCTh W PallMOHATBHOE MPHUPOAOIOIB30BaHNE [DIeK-
TPOHHBIN pecypc] : yueOHoe nocodue ais By3os / I'.B. Crapuxosa, H.JI. Mamaesa, T.T.
[Tonomapesa, B.C. OpinioB ; ®I'bOY BO "Troomen. roc. Hedgrera3. yH-T". - TroMeHb :
TromI'HI'Y, 2015. — URL.: http://ed.donntu.org/books/17/cd7451.pdf.

I1. lonoiHUTEABbHAA JIMTEPATYypa
3. Ulmpunaune, JI. O. ObecnieueHne 3K0JI0TMUECKOM 0€30MaCHOCTH : Y4eOHOE MOo-
cooue / JI. O. ltpurnunr, B. B. baxenos, T. H. BnoBuna. — Owmck : Omckuii rocyaap-
CTBEHHBIN TexHuueckuit yuusepcuret, 2015. — 160 c. — ISBN 978-5-8149-2145-1. —
TekcT : a5eKTpoHHbIH // DnekTpoHHo-0nOmoTeunas cucrema IPR BOOKS : [caiiT]. —
URL: https://www.iprbookshop.ru/58093.html.

4. Axunun, H. U. Dxonornueckas 6e30macHOCTb. [IpUHITUIIBI, TEXHUYSCKHE PEIlie-

HUS, HOpMaTHUBHO-TIpaBoBasi 0a3a : yueOHoe mocobue / H. . AkunuH. — 3-€ u3zn. —
HNonronpynnsiii : M3gatensckuit Jlom «MaTemnexk™, 2019. — 287 ¢. — ISBN 978-5-
91559-262-8. — TekcT : 3MeKTPOHHBIN // DIeKTpoHHO-OMOMMoTeuHas cucrtema [PR

BOOKS : [caiiT]. — URL : https://www.iprbookshop.ru/103543.html.

6 YAEBHO-METOANYECKOE OBECIIEYEHHUE JUCIIUITJINHbI

Y4eOHO-MeTOAMYECKHE U31aHUsA, pa3padoTannbie B JOHHTY:

5. Meroanueckue peKkOMEHIAIMHU K IPAKTUIECKUM 3aHATUSM 10 nucturuinHe «Co-
BPEMEHHBIE METOABl OOecredeHus: TexHochepHOoU Oe30macHOCTU» : JJIA CTYJIEHTOB
HarpasieHus nmoarotosku 20.04.01 «Texnochepnas 6€301MacHOCThY, MarucTepcKasi mpo-
rpamma «MHxeHepHas 3aiuTa OKpyskaroiei cpeani») Becex popm ooyuenus / TOYBIIO
«JOHHTY», Kad. npuknaaHoii 3K0JI0THU U OXpaHbl OKpYKarolen cpeabl ; coct.: E. A.
Tpommna, FO.H. I'annosa. — [{onenk : JOHHTY, 2020. — Cuctem. TpedoBanus: Acrobat
Reader. — 3aru. ¢ Tutyi. axpana. http://ed.donntu.org/books/21/m6900.pdf

6. MeTtoaudeckre peKOMEHAAINA K CaMOCTOSITENIbHON paboTe CTYIEHTOB IO
nucuuruinHe «CoOBpeMeHHbIE METOIbI 00ecTieueHus TeXHOC(hepHOH 0€30acCHOCTI © IJIs
ctyneHToB HarpasiieHus: noarotoBku 20.04.01 «TexnocdepHas 6€30MacHOCThY, Maru-
cTepckas nporpamma «VHxeHepHast 3alIuTa OKpyKarollen cpeab») Bcex Gopm o0yue-
Hus / TOYBIIO «IOHHTVY», Kad. npukiamHoi 3KOJIOTHH W OXPaHbl OKPYKarOIeh
cpensl ; coct.: E. A. Tpomuna, }O.H. I'annosa. — [Joneuk : JIOHHTY, 2020. — Cucrem.



http://ed.donntu.org/books/17/cd7453.pdf
http://ed.donntu.org/books/17/cd7451.pdf
https://www.iprbookshop.ru/58093.html
https://www.iprbookshop.ru/103543.html
http://ed.donntu.org/books/21/m6900.pdf
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TpeOOBaHMS: Acrobat Reader. — 3ard. C TUTYIL. dKpaHa.
http://ed.donntu.org/books/21/m6884.pdf

7. Meroauueckue peKOMEHAAIMH JIJIsl BBIMOJIHEHUSI KypCOBOM paOOThI MO IUCIIH-
winHe «CoBpeMeHHbIE METOIbl 0OeceueHus TeXHOC(HepHO 6€30MacCHOCTI : JUISl CTY-
neHtoB HanpasieHus noarotoBku 20.04.01 «TexnocdepHas 6€30MacHOCThY, MarucTep-
ckas nmporpamma «HxeHepHas 3aluTa OKpyXKarollen cpeqibl») Bcex GopMm o0ydeHus /
['OYBIIO «IOHHTVY», Kad. npuxiaiHoi 3KOJIOTUH U OXPaHbl OKPY>KAIOIIEH cpebl ;
coct.: E. A. Tpomuna, C. B. I'op6atko. — Jonenxk : JJOHHTY, 2020. — Cuctem. Tpedo-
BaHUA: Acrobat Reader. — 3arm. C TUTYL. IKpaHa.
http://ed.donntu.org/books/21/m6806.pdf

JIEKTPOHHO-UH(OPMALIMOHHBIE PeCypPChl

OBC JJIOHHTY - http://donntu.org/library
OBC IPRbooks - http://www.iprbookshop.ru

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

7.1 JIeKIMOHHLIE 3aHATHSA:

VYuebnas aynuropust Ne7.310 yueOHbIN KOpIyc 7 1Jis MPOBEICHUS 3aHATUHN JEKIIU-
OHHOTO U MPAKTUYECKOTO THUIIA, TPYNIOBBIX U UHAMBUIYATbHBIX KOHCYJIbTAIIUN, TEKY-
IIEr0 KOHTPOJIA M MPOMEXKYTOUHOM arTectauud. MynbTUMeanitHOe 000pyAOBaHUE: HO-
yTOyK, omeparronHas cuctema Linux Ubuntu 18.04 (2018), LibreOffice 5.3.4 (2017).
MYJIbTUMEIUUHBIA IPOEKTOP, S3KpaH. Criennanu3nupoBaHHas MeOenb: 10CKa ayAUTOpHas,
napThl, AEMOHCTPALIMOHHBIE CTEH/IbI U MJIAKATHI.

7.2 TlpakTHYecKHe 3aHATHSA:

VYuebnas aynuropust Ne7.310 yueOHbIN KOpITyc 7 1Jis MPOBEACHUS 3aHATHHN JTEKIIH-
OHHOI'O U MPAKTHYECKOrO THIIA, TPYNIOBBIX U MHAUBUIYAJIBHBIX KOHCYJIbTAlUM, TEKY-
IIET0 KOHTPOJIA U MPOMEXKYTOUHOM arTectaniuu. MyibTuMenuiiHoe 000py10BaHUE: HO-
yTOyK, omneparmonHas cuctema Linux Ubuntu 18.04 (2018), LibreOffice 5.3.4 (2017).
MYJIbTUMEAUNHBIN IPOEKTOP, SKpaH. Criennaan3upoBaHHas MeOelb: 10CKa ay JuTOpHasl,
napThl, AEMOHCTPALMOHHBIE CTEH/IbI U IJIAKATHI.

7.3 CamocTosiTesibHasi padoTa:

[TomemeHust 7151 CAMOCTOSITEIEHOM PabOThI ¢ BO3MOKHOCTBIO MOAKITIOUEHUS K CETH
"UnatepHer" wu  oOecrnedyeHUWEM JOCTyma B  JJEKTPOHHYIO  HH(OPMAIMOHHO-
00pa30BaTEeNbHYIO Cpely OpraHW3alliy: YWTalbHBIE 3aibl, yuyeOHBIE Kopmyca 2, 3.
KomnpioTepHass TeXHHWKa C BO3MOXKHOCTBIO MOAKIIOUEHHUS K ceTh «VHTepHeT» u
o0ecrieyeHneM JIOCTyla B AJICKTPOHHYH HH(DOPMAIMOHHO-00pa30BaTEIbHYIO CpPEILy
(BUOC JJOHHTY) u snexrponno-oubmuoteunyto cucremy (3bC [PRbooks), a Takxe
BO3MOXKHOCTBIO MHIUBUAYaIbHOTO HEOTPAaHUYEHHOTO focTyna odyudaromuxcs B ObC u
SUOC nocpeacrBom Wi-Fi ¢ mepconanbHbix MOOMIBHBIX ycTpoiicTB. OC- Microsoft
Windows 7, OpenOffice 2.0.3 — odmectBennas nunensus MPL 2.0/ Grub loader for ALT


http://ed.donntu.org/books/21/m6884.pdf
http://ed.donntu.org/books/21/m6806.pdf
http://donntu.org/library
http://www.iprbookshop.ru/
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Linux - mumensus GNU LGPL v3/ Mozilla Firefox - munensus MPL2.0, Moodle
(Modular Object-Oriented Dynamic Learning Environment) - smmensust GNU GPL.



