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1 Lleny ocBOeHUs AUCLIATIIMHBI (MOZYJIs1)

LlensamMu ocBOeHUsI JUCLUIIMHBL (MO /1s1) « T@XHOMOrUsi OUMCTKY MPOMBILIIEHHBIX CTOKOB
oboraruTtensHBIX (habpUK» SBMSAIOTCS: OPMUPOBAHKE Y CTY/I€HTOB 3HAHUM 711 0becrieueH st
paLIMOHABLHOTO MCII0/Ib30BaHUsI BOJIHBIX PeCypCOB MJisi BOAOCHabkeHHsi 0OOraTUTeNbHBIX
dabpuk u 'OKoB u mipenyripekfieHus1 3arpsi3HEHHS] U WCTOIIEHHS BOAHBIX OOBLEKTOB B
pe3y/bTaTe TIPOMBIIIEHHON [ieTe/lbHOCTH UesioBeKa; 3HaHUW 0 criocobax M MeTozax
KOH/IUI[UOHUPOBaHUsE 000pOTHBIX Bog, OD.

2 MecTto pucnuiuinHb (MOAYJ/Is) B CTPYKType 00pa3oBaTe/IbHON IPOrpaMMbl
MOATrOTOBKM 0akasiaBpa (Marucrpa, Crenuaamucra)

NucrunnyHa «TexXHOMOTUsT OUMCTKY TTPOMBIIIIEHHBIX CTOKOB 000raTHTeNbHBIX (habpuk»
BXOJUT B BapUaTHBHYH uacTh Os0ka 1 oOpa3oBaTenbHON TPOTrpaMMbl JUCLIMITIMH 10
BBIOODY.

[ v3ydyeHus: AUCLMIUIMHBI HeoOXOAMMBbI 3HaHWS W yMeHUs CQOpMUpOBaHHbIE B
pesyJibTaTe U3y4YeHUsl JUCLUIUIVH

- b1.b.14 x¥Mus: XMMUUeCKHe CUCTEMbI: PaCTBOPBI, JUCIIEPCHbIE CUCTEMbI; PeaKL|MOHHAas
CIOCOOHOCTH BeIeCTBa: XUMHUS M NepUOAMYecKasi CCTeMa 371eMeHTOB, KUCJIOTHO-OCHOBHBIE
Y OKUC/IMTE/IbHO-BOCCTAHOBUTE/IbHbIE CBOWCTBA BEILleCTB; KAUeCTBEHHbIM, KOJMUeCTBEeHHbIN
1 (U3MKO-XUMHUYeCKUW aHasu3;

- b1.5.37 ruipoMexaHuKa: CBOMCTBA U MapaMeTpbl COCTOSIHUS KUJKOCTH, OCHOBBI TEOPUH
¢ubTpaLyy, 6e3HanopHbIe U CBOOO/HBIE TIOTOKH >KU/IKOCTH;

- B1.5.17 ocHOBBI ropHOrO Jena: Kaaccudukalys 00beKTOB OCBOEHHsI MeCTOPOXK/IeHHM
TO/Ie3HBIX HCKOTAeMbIX, KOMIUIEKCHI TIOA3eMHBIX M OTKPBITHIX TOPHBIX BBIPAOOTOK,
TeXHOJIOTMU Pa3pabO0TKH MeCTOPOKAEHHUH T0/Ie3HbIX MCKOTaeMbIX TM0/I3eMHBIM U OTKPBITHIM
criocobamu;

- B1.5.19 ocHOBbI TiepepabOTKH TIOMe3HbIX MCKOTAaeMbIX: I10Jie3Hble HCKOTaemble,
BeIIleCTBEHHBIM COCTAaB; MOHSATHS METO/I0B 1 TIPOLIECCOB 00O0TaIleHNs TI0/Ie3HBIX NCKOTIaeMbIX,
OCHOBBI TEOPUM pa3jie/ieHusi MUHepasioB, TeXHOJOrhyeckue CxeMbl, 0bOoraTUTesbHbIe
habpuky;

- b1.B./IB.3.1 xumus (yioTopeareHTOB: K/laCCU(UKaL1sl peareHToB, /1eiCTBHe peareHToB
B TIpoLjeccax o0oralreHus 1oJie3HbIX NCKOTIaeMbIX, CTPOEHHEe U CBOMCTBA PeareHToB.

3HaHUs (yMeHUs, Ba/leHUs]), TOJlyueHHble TP W3yUeHUM JaHHOW [JUCLIUTUIUHBI OyAyT
HeoOX0ZMMBI TIPH M3yUeHNUH KYPCOB:

b1.6.24  T'opHOIpOMBILIeHHAas: SKOJIOTUS;

b1.5.39  TIpoekTtpoBaHue oboratutensHbIX (Habprk

b1.5.40  TexHosorusi oboraireHus Moje3HbIX UCKOMaeMbIX

b1.5.41  OCHOBBI Hay4HBIX UCC/Ie[JOBAaHUY;

b1.5.42  VccnenoBaHue py/ Ha 000raTUMOCTb;

b1.B.0/1.4 ®dnoTalMoHHBIN MeTo/, 0OoTalleHusl.

I1pu noarotoeke u 3amure BKP.

3 KommereHnuu o0y4aromierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHHUA
AMCLMILUIAHBI (MO/y/IsI) U IUIAHHPYyeMbIe pe3y/IbTaThl 00yueHust

B pe3ynbTaTe OCBOEHMs JUCIMITIMHBI (MOAY/s) « T€XHOOTHSI OUHUCTKHM MPOMBIIIIEHHBIX
CTOKOB o0OoratuTenbHbIX (Dabpuk» OOydaroluiicss Ao/pKeH 00/a7aTh  CrieyHOI[UMU
KOMIEeTeHIUsSMHU:



CTpyKTypHBIN
3/1eMeHT [TnaHupyeMble pe3ysbTaTbl 00yueHust
KOMIeTeHLUU

OIIK-4 TroTOBHOCTBI) C €CTeCTBEHHOHAYYHbIX TO3UMLUH OLeHHMBAaTh CTPOEHHe,
XHMHUYEeCKUH U MHUHEPA/IbHBIA COCTaB 3¢eMHO# KOPbI, MOP(O/I0rHuecKrne 0CO0eHHOCTH U
reHeTHUeCKHe TUINbI MeCTOPOXXK/|eHUH TBep/bIX MO0J/Ie3HbIX MCKOMAaeMbIX NMPHU pelleH’d
3a/ia4 M0 paliOHAaIbHOMY U KOMIIEKCHOMY OCBOEHHMIO He/ip

3HaTh ...OCHOBHble onpede/ieHUs U NOHAMUS1, Xapakmepusyroujue CmpoeHus,
Xumuueckutl, nemposno2uyeckutl U MUHepa/abHbIll COCMAs 20PHbIX NOPOD
PYOHbIX U HepYOHbIX MeCmopoxcOeHull, 8AUSIOWUX HA cOCMAg 800HO1 (a3sbl
8 Komopoli npoxoosim npoyeccbl 0boeawjeHust n.u.; CMmpyKkmypy
2udpocgepbl; 3Kon02UUeCcKUe NPUHYUNbI pAYUOHA/bHO20 UCNO/Ab308AHUS
800HBIX peCypco8 U OXpaHbl Npupoobl;

... meopemuyecKue 0CHO8bl MOHUMOPUH2A KA4ecmaa 800;

... 3dKOHOMepHOCMU MpaHcgopmayuu 3az2psizHeHutl 00HOU cpedbl N0
delicmguem pazAuuHbix pakmopoe.

YMeTs: ...Np0BOOUMb aHA/U3 Kauecmea 800;

...aHaAU3upos8amb YenecoobpasHoCmb U 803MOHCHOCMb NPUMEHEeHUs]
mexHoso2ull nepepabomku u 06o2awjeHuUsi MUHepaabHO20 CbIPbsl C NO3UYull
PAayUOHA/LHO20 UCNO/b308AHUSI BOOHbBIX PECYpPCO8, pAYUOHAAbHOR0 U
KOMNJIEKCHO20 0C80€eHUs1 Heop.

Bnazets: ...UH¢popmayueti 0 83aUMOCB3U MUKPO U MAKPO KOMNOHEHMHO20 COCMAsos
800 U XUMU4eCcKo20, (pazo8020 cocmasa pyo ¢ mexHoA02u4ecKUMU
nokasamensimu 00602aujeHusl.

...HABbIKAMU OYeHKU payuoHa/gbHOCMU UCNOAb308aHUSI 800HBIX PECypcos 8
oboeawjeHuu n.u.

I1K-2 B/1ajjeHHeM MeTO/JaMHU PAljHOHA/IBHOT0 U KOMILIEKCHOTO OCBOEHHUS
reopecypcHoOro noTeHijiaa Hejp

3HaThb ...mepMuHo/no2uo, mpebo8aHUs  pAYUOHANLHO20 U  KOMNJAEKCHO20
0C80€eHUs1 2e0pecypCHO20 NnomeHyuaad Heop
YMmeTs: ...AHAMU3UPOBAMb ~ B03MOXMCHOCMb  PAYUOHAAbHO20  UCNO/b308AHUS

DPA3AUYHBIX NPUPOOHBIX U MEeXHO2EHHbIX UCMOYHUKO8 B000CHAOMCeHUs
O®D, pyOHUUHbIX 800, UEHHbIX KOMNOHEHMO08, CO0epHcaujuxcsi 8 600aXx.

Bnazgets: ...HaBbIKAMU  aHAAU3A  BO3MOXMCHOCMU  UCNOAb308AHUS  PA3AUUHBIX
NPUPOOHbIX U MEXHO2eHHbIX UCMOYHUKO8 8000CHAabdceHuss Od,
Memooamu u3eneueHusl UYeHHbIX KOMNOHEeHmMo8 u3 800, Memooamu
ouucmku 800

ITK-10 B1ageHneM 3aKOHO/JaTe/IbHHIMH 0CHOBAMH HeJJPOM0/Ib30BaHMsI M 00ecreueHus
IKOJIOTHUECKOH U MPOMBIIILJIEHHOH 0e30macHoCcTH padoT npu Jo0bIue, epepadoTke
MOJ/Ie3HBIX HCKOMAEeMbIX, CTPOUTE/IHLCTBE U IKCITyaTal{HH MOA3€MHBIX COOPY)KeHHUMH.

3HaThb ...HopmamueHble OOKyMeHMbl U OCHO8bl 3aKOHOOame/nbcmea 8 obaacmu
npupoo0ono/b308aHUsl, UCNO/b308AHUSI B0OHbBIX PECYpCO8.

YMmers: ...aHaIU3upogamb cumyayuio ¢ no3uyuili 3aKkoHooameabCmeda, ymemb
NpUMeHUMb HYJXCHble HOPMAMUEHble OOKYMEHMbl NpU NpOeKMupo8aHuu
0.

Bnapets: ...uH¢popmayueli 06 o0cHO8HbIX mMpebOBAHUSAX 3aKOHOOamMe/nbCcmed 8
obaacmu ucnonb308aHuUsi U OXPAaHbl BOOHbIX pecypcos8, 8000CHAbICEeHUs U
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CTpyKTypHBIN
3/1eMeHT [TnaHupyeMble pe3ysbTaTbl 00yueHust
KOMIeTeHLUU

KaHaauzayuu. |

ITK-5 roTOBHOCTBHIO JéeMOHCTPHPOBATh HABBIKH Pa3padOTKH IJIAHOB MEPONPHUATHI IO
CHIDKEHUI0 TeXHOTeHHOM Harpy3kKu IMPOU3BOACTBA HA OKPYXAWINYH CpeAy NpH
JKCIUTyaTallHOHHON  pa3Bejke, [Ao00blue U mepepadoTKe TBepPABIX IOJI€3HBIX
HCKONaeMbIX, a TAK)Ke IIPH CTPOUTE/NbCTBE U KCIJTyaTaluu

3HaTh ...OCHOBHble NPOCMPAHCMBEHHO-NIAHUPOBOYHbIE U  MeXHOo/A02U4ecKue
peuwleHus Meponpusimull N0 CHUMCEHUN) MeXHO2eHHOU Hazpy3Ku 20pPHO20
npou3goocmea Ha 2uopocaepy;

Ymetb ...npeodnocUMb Meponpusimusi N0 payuoHAAbHOMY UCNOAb308AHUIO BOOHbIX
pecypcos npu 0602aujeHuu N.U. CHUXCEHUI MeXHO2eHHOU Hazpy3Ku om
cmouHblx 800 OD Ha okpycaroujyro cpeoy;

...paspabomamsb CHUMCeHusi nomepb 800bl U OpeaHusayuu eodoobopoma
uepe3 X80CMOXpAHUAULe UAU OYUCMHbIe COOPYHCEHUSL.

Bnazets ...Haeblkamu  6blbOpa  mexHono2uu U cnocoba  0b6OPOMHO20
8000cHabceHuUs 0151 obecneyeHusi payUOHAAbHO20 UCNO/Ab308AHUS BOOHBIX
Decypcoe U CHUMCEHUI0 MeXHO2eHHOU Hazpy3ku 0boeamumenbHO20
npou3go0Ccmea Ha OKPYHCAIOLYIO CPeAly.

ITK-12 roToBHOCTBIO ONIEPAaTHBHO YCTPAHATHh HapyLIeHUs1 NPOM3BO/ACTBEHHBIX MPOI[eCCOE
BeCTH NepPBUYHBIN YUeT BBINIO/THAEMbIX PadoT, aHA/IM3MPOBATh ONepPaTUBHbIE U TEKYIIIHE
MoKa3aTe/M MPOU3B0/[CTBA, 000CHOBBHIBAThH NMpPe//I0)KeHHs M0 COBEPIIEHCTBOBAHUIO
OpraHu3anyy Mpou3Bo/CTBA

3Hatb ... npou3goocmeeHHble npoyeccbl OD;
...MexHo/02U"ecKyo po/b 800bl 8 npoyeccax OITU;
...UCMOYHUKU 8000CHabiceHuss OD;
... NpuHYyunbl 800oomeeoeHus1 Ha OD;
MemoObl PAYUOHA/NIbLHO20 U KOMN/IEKCHO20 UCNO/Ab308aHUSI BOOHBIX
pecypcos;
...K1accugukayuu npumecell NnpUPOOHbIX U CMOUHBIX 800,
...cxembl 8000cHabxceHust OD, nokazamenu Kkauecmea 600.
... HoOpMamusebl Kauecmea 800,
...30KOHOMepHOCMU  @AUSIHUSI  Kauecmea 800 HA MexHo/a02u4ecKue
nokasamenu OIIH.

Ymetb ...obocHosamb cxemy 8o0ocHabceHus OP

...0b0CHOBaAMb Meponpusimusi N0 KOHOUYUOHUPOBAHUIO 060pOmMHoLi 800bI U
ouucmke cmoyHblx 800 OD

...8blbpamb  cnocob6 u paspabomamb cxemy KOHOUYUOHUPOBAHUS
060pomHoti 800bl U OUUCMKU CMOYHBIX 8600 OP

Bnazgetsb ...HaebIKamu eblbopa Memood KOHOUYUOHUPOBAHUsi 060pomHoli 600bl U
OUUCMKU CMOYHbIX 800 OD
...Haeblkamu  eblbopa  cxeMbl ~ B8000CHAOJXCeHUs U  Memood

KOHOUYUOHUPOBAHUs1 060pomHol 800bl U OUUCMKU CMOYHbIX 800 OD
...Hasblkamu eblbOpa u pacuema annapamog U cxembl 8000CHAOiCeHusl,
cxem KOHOUYUOHUpOo8aHusi 060pomHoli 600bl U OUUCMKU

...Memooamu payuoHanrbHO20 U KOMNJAEKCHO20 OCB0€HUsl 2e0pecypCHO20
nomeHyuaaa Heop (8 m.u. NpupoOHble NoO3eMHble 800bl, MEXHO2EeHHble
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CTpyKTypHBIN
3/1eMeHT [TnaHupyeMble pe3ysbTaTbl 00yueHust
KOMIeTeHLUU

800bl).

ITK-21 roToBHOCTBI0 /[EMOHCTPUPOBATh HAaBBIKH Pa3padOTKH CHCTEM IO o0ecredeHUIo
JKOJ/IOTHYECKON W TNPOMBIIUIEHHOW 0e30MmacHOCTH TIPH NPOU3BOJCTBe padoT mo
JKCIUTyaTallHOHHON  pa3Bejke, [Ao00blue U mepepadoTKe TBepPABIX IOJI€3HBIX
HCKOIaeMbIX, CTPOUTE/IHCTBY M 3KCIUTyaTal[HH MO/A3€MHbBIX 00 bEKTOB

3HaTh ...OCHOBHble MemoObl KAYeCMEEHHO20 U KOAUYeCmeeHHO20 aHaIu3d
ONACHBIX U 8peOHbIX AHMPONO2EHHbIX (PaKmMopoe 20pHO20 Npou3BOOCMed;
obwue mpebosaHusi no obecneueHurd 3K0/102UUECKOlU U NPOMbIUAEHHOLU
be3onacHocmu;

...npumepbl pazpabomku cucmem no obecneyeHurd 3KO0/a02UUECKOU U
npombluieHHoll be3onacHocmu;

...NpuHYuUNnbl paspabomku cucmem no obecneueHurd 3K0A02UUECKOU U
npombluLieHHOll be3onacHocmu.

Ymetb ...npogo0UMb  pacuembl C UCNO/Mb308AHUEM 3KCNEPUMEHMAAbHbIX U
CNpAagouHbIX OdHHbIX, 000CHOBbIBAMb 3KOA02UHEeCKU ©e30NacHOCHble
mexHono2uu OIIH;

...ucnonb3oeamsb meopemuueckue 3HAHUll 8 npakmuyeckotl
desime/nbHOCMU; ~ AP2yMEHMUpPOBAHO  OOKA3blBAMb  HE0HX00UMOCMb
paspabomku meponpusimuli no 8000nN0020mMoeke U 60000UUCMKU Npu
obo2aujeHuu n.u.;

Bnagetb ...OCHOBAMU pAYUOHA/bHO20 UCNO/b308AHUSI BOOHbIX peCypCo8, u3eneyeHust
UYeHHbIX KOMNOHEeHMO8 U3 CMOYHbIX 800, OUUCMKU CMOYHbIX 800.

HAaBbIKAMU pacyemog8 annapamoe Oo4uUCmKuU U hapamempos
KOHOUYUOHUPOBAHUS 800 C UCNO/Ab308AHUEM SKCNepUMEeHMAAbHbIX U
CNpasouHbIX OAHHbIX;

IICK-6.3 cmoco0HOCTHI0O BbLIOMPAaTh M PACCUUTHIBATh OCHOBHBIE TEXHOJIOTHUYECK
napamMeTpbl 3((PeKTUBHOr0 H 3KOJOrMYecKH 0e30MacHOro MPOU3BOACTBA PadoT 1
nepepaboTke W 000raleHHI) MHUHEPA/bHOI0 ChIPbsi HAa OCHOBE 3HAHWN TIPUHIHIIO0
NMPOEKTHUPOBAHUS TEXHOJIOTMYECKHX CXeM 000raTUTe/IbHOr0 TPOU3BOACTBA M BHIOOP
OCHOBHOI'0 ¥ BCIIOMOTaTe/IbHOT0 000raTuTe/IbHOr0 000Py/[0BaHUS

3HaThb ...mpebogaHusi K eode, ucnoabzyemol 8 npoyeccax OIIHM & kauecmae
mpaHcnopmupyroujetl, oxaaxcoarowjeli U peakyuoHHoOU cpeo

...cnocobbl U MemoObl UHX}CeHepHoll 3awjumbl 2udpocgepbl npu
nepepabomke meepobiX NO/MEe3HbIX UCKONAeMbIX.

...3HamMb meopemuyecKue OCHO8bl 3K0/102U4eCK020 MOHUMOPUH2d, MemoObl
adanu3a kayecmeda eoobl.

...HOpMUPOBAHUSI U CHUMCEHUsl 3aepsi3HeHusi OKpyxcawowell cpeobl,
MeXHO2EeHHbIX CUCMeM U 3K0/102U4eCK020 pucKd;

...MemoouKy eblbopa U pacuema OCHOBHO20 U BCNOMO2amenbHO20
oboeamumenbHO20 000pydOBaHUsi O/s1 OpedHU3AYUU  PAYUOHAAbHORO
UCNO/Mb308AHUSI BOOHBIX Pecypco8 U 00e38pexcusaHusi NpPOMbIULIEHHbIX
cmokog Ha OD.

Ymetb ...pazpabomamp nNpuUMepHbIli NAAH Meponpusimus NoO pPAayuoOHAAbHOMY
UCNO/Mb308AHUIO BOOHBIX PeCypCo8 Ha 20pHOM npou3eoocmee;

... Npo8oOUMb 8bIOOP U pacuembl 060py008aHuUs 0/151 OUUCMKU 800;
...8blOUPAMb OCHOBHblE MmexHo/02UYecKue napamempbl 3¢¢ekmugHo20 u
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CTpyKTypHBIN

3/IEMEHT [TnanupyeMble pe3y/bTaTbl 00yUeHUs

KOMITEeTEHI[UM
JKon02uYeckU 6e30nacHo2o0 npouzeo0cmed, NpuMeHsimb C8OU 3HAHUSI 8
obnacmu aHanusa pesyabmama e3aumoodelicmeusi 20pHONPOMbIULAEHHbBIX
npeonpusimuli ¢ okpyxcaroujeti cpeooli;
...npo8OOUMb  pacuembl 3KO/N02UUYECKOU HaA2py3KU C UCNO/Mb308AHUEM
9KCNepuUMeHMmMA/bHbIX U CNPABOYHbIX OaHHBIX

Brnagetsb ...HaeblIKamu cocmaesneHusi, 8bIOOPA U pacuema npoyeccos U annapamos

0/1 opeaHuzayuu 060pomHo20 800ocHabceHuss OD.

...HaebIKamu eblbOpa u pacuema OCHOBHbIX MEXHO/02UUECKUX Napamempos
3¢hpekmugHO20 U IK0NM02UUeCKU 6e30NaCHO20 NPOU3800CMEd.

...MemooamMu pacuemda MexHOA02UYECKUX CXeM, B0OHO-ULIAMOBO20
pacyema u npedcmae/eHusi pe3y/ibmamos.

...Hasblkamu 8blbopa meponpusimulli N0 payuoHAAbLHOMY UCNO/Mb308AHUHO
B00HbBIX pecypco8 Ha 20pHOM npou3goocmee, CHUMCEHUK MexHO2eHHOU
HA2py3KU 20pHO20 NPOU3800CMEA HA OKPYHCAOWYto cpedy;




4 CTpyKTypa U cofiep>KaHue AUCLUIUIUHBI (MOAY/Is)
OO0111ast TPYA0EMKOCTh AUCLUIIMHBI COCTaB/IsieT __4_ 3aueTHBIX euHUL] _144___ akaj. 4acoB, B TOM UHCIIE:
— KOHTaKTHasi pabora — __10,9 aKa/i. yacos:

— ayAuTopHas —

_ 8 aka/i. 4yacog;
— BHeayauTOpHas — __ 2,9 aka/i. yacoB

— camMocTosiTelbHast pabota— __124,4 aka/i. 4yacog;

— TIOATOTOBKA K 3K3aMeHy — 8,7 akaz,. yaca

Busip yueGHO# paboThl,

s
~~
BK/THOUast w ’E %
o O
CaMOCTOSATe/IbHYO T g 59
> L
- aboTy CTy/IeHTOB U S . @DOopMBbI TeKy1Lero u &
Pazgesn/ Tema 2 b Y CIYA | & F Bua camocTosiTeibHOU P Y = E
£« |TpyAoeMKOCTh (B yacax) | & TIPOME>KYTOUHOT'O 29
JUACLIUTIIUHBI N S © paboTHI 0=
. = s | B8 KOHTPOJISI yCIIeBaeMOCTH O K
~ T =S © « by QE)
= SN o= = =
: | gE| 2E (O <5
= = 5| 28 8 a
o
Tema 1. Bsepenue IIpegmer u| 5 0,2 12 W3yyenne mateprasna. |YCTHBIN OIPOC. OIIK-4,
coZiepykaHue Kypca. [TogroroBka KOHCIIEKTa
Tema 2. [IIpaBoBble  OCHOBBI 5 0,4 14 N3yuenve MaTepuana. |¥YCTHBINM OIpPOC. IIK-10;
OXpaHbI u PaLMOHA/ILHOTO [TogroroBka koHcriekTa|lIpoBepKa KOHCIIEKTOB,
VCIIO/Ib30BaHWsl  BOJHBIX  PeCcypCoB. KOHTPOJIbHOM paboThI.
TexHonornueckuyi  persiameHT  O®.
[TokasaTenu KauecTBa BOJ,
Tema 3. BogocHabkenue 5 0,4 14 N3yuenve MaTepuana. |¥YCTHBIM OIpPOC. IIK-5;
MPOMBILIIEHHBIX NpeANpUATHN. [TogroroBka koHcrekra |IIpoBepka KOHCIIeKTOB, pacuetoB u|[IK-12;
O6opoTHoe BoiocHabkeHre OD. pe3y/IbTaTOB JJabOPaTOPHOM I1K-21;

! Ykasbigaromest 6 coomgemcmeuu ¢ yuebHbiM naaHom. Ecau gud pabombl, yKa3aHHbili 8 mabauye He npedyCMOmpeH yueOHbIM NAaHoM, mo u3 mabauybl OH

yoaasiemcsi.

2 acbl, omeedeHHble Ha NpaKmuyuecKue 3aHsimusi 8 UHMepaKkmueHol (hpopme yKasbi8aromcsi yepes 0poodb.




Buip yueGHOI paboTHl,

s
BK/IIOUast - g - %
CaMOCTOSATe/IbHYO T g é o
Pazpgesn/ Tema = paboTy CTyAEHTOB i 1 °:’ 5’: Bua camocTosiTennbHOM DOpMEI TEKYIIEro u < QEJ
> |TPYAOEMKOCTb (B yacax) | & i TIPOMEKYTOUHOTO 205
JUCLIATITUHEI N7 i i =a paboThI KOHT B =
. s 5w | B8 POJIsL yCIIeBaeMOCTH O
= T = SHS e w = o
g | 8E| EE |35 < 2
3 © & % U o :2 =
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paboTHI. IICK-6.3
Tema 4. Crokoobpa3oBaHue u| 5 0,5 14 | W3yueHue mMaTepuana. |YCTHBIN OMpOC. IIK-5;
BO/IOOTBe/IeHHe Ha 0. ITogroroBka KoHcriekra|IIpoBepka KOHCIIEKTOB, pacueToB U |[IK-12;
XBOCTOXpaHW/IULLIe. pe3y/bTaToB 1abopaTOPHOM IIK-21,
paboTHI. IICK-6.3
Tema 5. OunCTKa CTOUHBIX BOJ M| 5 0,5 14 | W3yueHue MaTepuana. |YCTHBIN OMpOC. TIK-2;
KOH/IUI[MOHUPOBaHWE OOOPOTHBIX BOJ ITogroroBka koHcrekTa |IIpoBepka KOHCIIeKTOB, pacueToB U |IIK-5;
O®.. O6mume cBefeHus, KaacCUPUKAI[IN pe3y/ibTaToB JTabopaTOpHO IK-12;
METOZI0B U NIpUMecCeil. paboTHI. IK-21;
IICK-6.3
IIpomMe)XXyTOYHbIH KOHTPOJIb IO ITucbMeHHBIN OIIPOC
TeMaMm 2-5
Tema 6. MexaHuueckass OUUCTKa| 5 0,5 1/1 18 | WM3yueHue maTepuana. |YCTHBIM OIPOC. IIK-2;
CTOYHBIX BOJI M KOHAWLIMOHWUPOBaHUS IToaroroBka kKoHcrekTa [[IpoBepka KOHCIIEKTOB, pacuyeToB U |[1K-5;;
obopoTtHeIX Bogi OD IToaroroBka K|pe3y/IbTaToB J1ab0paTOpHOM IIK-12;
naboparopHoit pabore. |pabOTHI. IK-21;
ITogroroBka K 3aijure IICK-6.3
71a60paTOPHOM pabOTEI
Tema 7. @usuko-xumuyeckas| 5 1 /1 20 W3yyeHne maTepuana. |YCTHBIN OIpPOC. IIK-2;
OUMCTKa CTOYHBIX BO/JI u IToaroroBka kKoHcrekTa [[IpoBepka KOHCIIEKTOB, pacueToB U |[TK-5;
KOHJWLIMOHUPOBAaHUSI 0OOPOTHBIX BOJ [ToaroroBka K|pe3y/bTaToB 1ab0paTOpHOiA IIK-12;
oo nabopaTopHoii pabote.  (paboTBHI. IK-21;
[TogroroBka K 3aiure IICK-6.3

10




Buzipl yueGHOM paboTHI, R =
BKJTFOYast w = Ef
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71a00PaTOPHOM pabOTEI
Tema 8. Xwumuueckas OYMCTKa| 5 0,5 1 18,4 | WN3yueHue maTepuana. |YCTHBIM OMpOC.
CTOYHBIX BOJ, U KOHJAULMOHUPOBAHHUS ITogroroBka koHcrekTa |IIpoBepka KoHCIIeKTOB, pacueToB U |IIK-2;
060poTHbIX Bog OD [Toaroroeka K|pe3yJibTaToB JlabopaToOpHOi IIK-5;
naboparopHoii paboTe. (paboThI. IK-12;
[loaroroBka K 3aure IIK-21;
71a00PaTOPHOM pabOTEI IICK-6.3
HWroro no gucmunimHe 4 4/2 124,4 3K3aMeH
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5 Obpa3oBarenbHbIe U HH(GOPMALMOHHbIE TEXHO/I0THH

1. Wcnonb3oBanue yueOHBIX (HUIEMOB.

2. Yacth 3aHATUM JIEKLMOHHOTO TWIA TIPOBOASTCS C UCIO/b30BaHUEM Y4eOHbIX
Npe3eHTalliy, BBIITOJIHEeHHbIX C [IOMOLLBIO IIPOrpaMMHOro rpoaykra Power Point.

3. Vcnonb3oBaHue [ijisi TOATOTOBKM yueOHHMKOB W MOHOrpaduii M3 37eKTPOHHOU
oubmoreku «JIaHb».

4. Perienue cTyieHTamMu KeicoB, 3a/au.

5. BbinonHeHne pacueToB € MCIO/Ib30BaHWEM I[POrpaMMHOr0 mpogykra Microsoft
EXEL.

6. Vcronb30BaHue MeTozia MpobIeMHOTO M3/I0)KeHHsI MaTeprasa, Kak JIEKTOPOM, TakK |
CTY[IeHTOM.

7. CamocTosiTelbHOe — UTeHHWe CTyJeHTamMu yueOHOW, yueOHO-MeTOJUueckon W
CTIpaBOYHOM JMTEpaTyphl U TOC/IeAYIole CBOOOZAHbIE AWCKYCCHH T0 OCBOEHHOMY HMH
MaTepuay.

8. Wcnonb3oBaHue NMPOEKTHOM /leITe/IbHOCTH CTY/IeHTOB.

9. [TpoBenenus 3aHsTHil B opMe  [1e/I0OBBIX  Wrp, pa300p KOHKPETHBIX CHUTyalWH, B

CcoYeTaHMM C BHeayJUTOpPHOW paboToil c 1enbi0 (HoOpMUPOBaHUS U Pa3BUTHUSA
nipodeCCHOHATBHBIX HABBIKOB 00YYarOIIMXCS.
6 YueOHO-MeTO/[HUECKOe 00ecIieyeHre CaMOCTOATe/IbHOI padoThl 00yyarommxcs

ITepeueHb 1a00paTOPHBIX PadoT

[Mo mucuuruiiHe «TexXHOMOTHUS OUYMCTKU TIPOMBIIIJIEHHBIX CTOKOB 00OTaTHTeTbHBIX
¢dabpuk» TpeAyCMOTpeHa ayAWTOpHasT W BHeayAMTODHasi CaMOCTOsTe/bHas paboTa
o0yyJaroImuyxcsi.

AymutopHas camocTosiTellbHas paboTa  CTYZEHTOB TIPeAToJiaraeT — BbIMOJHEHHE
nabopaTopHbIX paboT
1.KoHAUIIMOHMPOBaHKE 000POTHBIX BO/] 110 B3BEIIIEHHBIM BellleCTBaM. - 2 yaca
2. KoHauioHupoBaHre 000POTHBIX BOZ 110 MIOHHOMY COCTAaBY XUMHUYECKAMHU MeTo/aMu. — 4
yaca
3.KoHauipoHupoBaHre 000POTHBIX BOJ, 10 MIOHHOMY COCTaBY (DM3UKO-XMMUYeCKUMU
MeToJlaMU. - 4 yaca
BHeayautopHasi caMmocTosiTenibHast —paboTa  CTy[eHTOB  mpejrosiaraeT paboty Ha
obpa3oBaTe/bHOM TOpTasle, BBIOTHEHWE WHIVBUIYAIbHBIX AOMAIIHUX 3aJaHUU (pelieHue
3ajiau), TECTOB, MO/ITOTOBKY KOHCITEKTA Y BHITIOJTHEHHE KOHTPOJIbHOW PabOTHI.

Tema 1. BBeaenue. IIpegmer u cojepxanue Kypca.

Tecmoeble sonpocnl

1. IIupKy./iAiust BoAbI B 0KeaHe (MOPCKHE TeueHHs) MPUBOJAT K IVIAHeTAPHOMY..
A) TerioobMeHy B)MaccooOMeHY
b) BoiooOMeHy r)BaroooMeHy

2.EcTecTBeHHbIEe U3MEHEeHUS, YXYALLIeHHs KauyecTBa BOAbI HAHOCAT?
A) nyHamu B) U3Bep>KeHHe BYJIKAHOB
B) npompbIiliieHHOCTD T') HaBOAHEHUsT

3.Ba)xHble NPHMHLUIBI PAlJMOHA/TBHOI0 MCII0/Ib30BaHUs BO/JHBIX PeCypPCOB, SIB/IAETCA:
A) npodunakTrka B) HayuHast 000CHOBaHHOCTb

b) KOMIT/IEKCHOCTb BOIOOXPaHHbIX Mep I') OpUEHTUPOBAHHOCTh Ha CIIeL{r

-(uueckue ycioBus



4. B cTpyKType UCII0/1b30BaHUs BOABI 0OCHOBHOE ee KO/IN4eCTBO NPUXO0/UTCA:

a) Ha JI0JT0 >KUJTUIITHO-KOMMYHA/IbHOTO XO035TCTBa; 0) Ha [I0JTF0 TIPOMBIIIIJIEHHOCTH; B) Ha
JIOJII0 CebCKOr0 X035IMCTBa.

/JlonoaHume npednoceHue

1. Boga aBnsiercs ...

2. BopHble pecypchl roCyZapCTBa BK/IOUAKOT C/IeAyIOLre BOJOMCTOYHUKHY: ...

3. Kpynnuenmme peku Poccun: ...

4. Kpynneiiiue o3epa Poccuu: ...

5. Kpynnennme Bogoxpanunmina Poccurickon ®esfepaiyu: ...

6. CxeMa CTpOeHHs MOJIEKYJIbI BOJBI.

3agaHue KOHTPOJ/IBHOM padoTsl . «BojiHbIe pecypchbl». (BapMaHThI BONPOCOB)

1. BekoBble ecTeCcTBeHHBIE 3ariachbl ¥ BO30OHOBIIsieMble BOJHbBIE pecypchl. Pacripesenenyie
3aracoB Bo/ibl B TUzipocdepe.

2. J1aTh ompeziesieHHe U MMO/IPOOHOE OMUCAHKE BOJOMCTOYHUKA, AAaTh XapaKTePUCTHKY,
OCHOBHBI€ I10Ka3aTe/x U [lapaMeTpbl ero XapakTepu3yrollye: peKu,

03epa, BOAOXPaHU/IUILA, O0I0Ta, JIe[HUKH, TI0/I3eMHbIe BO/IbI, MHOTOJIETHSISI MEP3/I0Ta,
MHPOBOM OKeaH.

3. OLeHKa BOJHBIX PeCYPCOB: ypaBHeHHe BOJHOTO OanaHca, BOAHBIN OanaHC B Tipesiesax
peuHoro 6acceiiHa, BoZ0II0/Ib30BaHKe U BogomnoTpebierne, BXK, cxema dhopMyUpoBaHUsI.

Tema 2. IIpaBoBbIe 0CHOBBI 0XPaHbl U PaljiOHA/IBHOI0 UCII0/1b30BaHUSA BOJHbBIX
pecypcoB. TexHonornueckuii persiameHT O®. IToka3aTenn KauecTBa BoJ,

Tecmoeble sonpocnl

1. Korpa 0611 npuHAT 3aK0H «O Hegpax»?

A) 1992 B) 1994

b) 1993 r)1990

2. O0BeKTaMM rocyAapCTBEHHOT0 MOHUTOPHHIA BO/JHBIX 00 bEKTOB AB/IAETCA?
A) BOAOXpaHWIHLLA B) PEKH

b) mMops 1) okeaHbI

3. Kakum 3akoHOM P® perynupyercs oxpaHa BOAHBIX peCypcoB?

A) «O6 obpa3oBanun» B) ®I'T

b) «KonHctutynuei» I') «O06 oxpaHe OKpy»Karolel cpefibi»

4. Ha Teppurtopuu cydbekra Poccuiickoii ®ejjepanuy aAMUHUCTPUPOBaHIe
BO/I0X035IICTBEHHOM /IeSITe/IbHOCTHIO OCYIIIeCTBI/ISAeTCS:

a) opraHaMu OXpaHbl MPUPO/IbI U MOHUTOPUHTA; 0) OpraHaMu UCIIOJTHUTeTbHOM B/IaCTH; B)
opranamu PocrioTpeGHaz3opa.

3ajjaHue KOHTPOJ/ILHOM padoThl «IIpaBoBasi 0XpaHa BOJHBIX PeCypCOB» OTBETHI Ha
BOIPOCHI MHAMBU/Ya/IbHOTO 3a/IaHUS.

BapuaHnr 1
[TepeurciiiTe UCTOUHUKHM 3KOJIOTMYECKOTO TIpaBa.

Hepqu/IchTe OCHOBAHHSA BO3HUKHOBEHHUS IIPpdBd BOJOIT0/Ib30BAHUA.

Tema 3. BojgocHa0)keHHe MPOMBIIILJIEHHBIX NpeAnpusaTuii. O00poTHOE BOJ0CHADKeHHe
Od.

Tecmoegblie 80Nnpochbl

1. Kak Br1 moanmaete tepMuH «BogocHabkeHne»? BogocHadxeHue - 3710.........

Kak Br1 nonnmMaete TepmyH «ObopoTHOe BojocHabxeHHe»? O00poTHOE BOAOCHA0KeHHe -
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3agaua YCTaHOBUTE COOTBETCTBHE MEXK/y THUTIAMU 3arpsi3HeHuH (0/1aHK 3a/laHus ¥
Triperio/iaBaTe/isi) ¥ BbI3bIBAIOIIIMMU UX BU/IaMU BO3ZIEMCTBUH C BOZOM.

3ajaya OILIEHWTh TIPUrOJHOCTE TIpoO BoAbl (67aHK 3aZlaHUs Y TIperojaBaTesis) st
TEXHOJIOTMUECKUX TIPOIIeCCOB; TPOAHA/M3UPOBaTh TUITbI  3arps3HeHUs TUApocdeps;
TIpe/I/IOXKUTh MyTH pellieHst KOHAUIIMOHUPOBAHHS BOJ,.

3ajjaHus KOHTPOJ/ILHOM paboTbl «Bozormnosb3oBaHme B 000TaliieHrum».

2.0nwMcath HarpaB/IeHUsI UCTIOIb30BAHKUS BOJ| Ha 0boraThTelbHOU (habprike

Bapuanr 1

dabpurika MarHuTooOOraTUTEMbHAS. JKeie30pyHOe ChIphe.

3.0rpeieTMTh TOIOBYIO MOTPeOHOCTL 060TraTUTEbHOM (haOpHKU B CBeXKeH Bo/Ie,
HE0OXO0IUMOM /11 KOMITEHCALIUY TIOTePh C MPOAYKTaMH 00oraltieHys1, Ha UCTlapeHne B
CYLUM/ILHOM OT/eJIeHHH U C TIOBEPXHOCTH XBOCTOXPaHW/IMIIA, TOTEPh Ha (PMILTPALIUIO uepe3
CTEHKHU U JIO’Ke XBOCTOXPaHWIULLA.

Bapuanr 1

[Ipou3BoauTeIBHOCTS 110 pyAe 5,2 MJIH.T.B rof, Beixos KoHLeHTpaToB 1-17%; 2-12%.
Bnaxnocts pyabl 3,7%, KOHLEHTPATOB: A0 cywKku 1-10,2%; 2-9,0%, nocne cywku 1-4,0%;
2-5,0%. XapakTepucTHKa XBOCTOXPaHW/IMILA: [IOIIAAH 3epKaa -1,35 km?, creHoK 0,21 KM?,
noxa 1,02 KM?,TI0po/ibl JI0XKa U CTeHOK C/1aborpoHuriaemMele. YensOUHCKas 00/1aCTh.
4.011eHUTh 3P PEeKTUBHOCTb CUCTEMBI BOJOCHA0XKEHUS TIPEATIPUSTHH 110 TIOKa3aTessiM YPOBHS
WCII0JIb30BaHus BOJHBIX PECYPCOB B NIPOMBILLLJIEHHOM TIPOM3BO/ICTBE.

Bapuanr 1

[MpousBoguTenbHOCTD 110 pyJe 340 T/uac; BnaxxHocTb pyabl 3,7%; Pacxon cBexxeit BO/bI U3
ucrounrka 200m*/yac, o6opotHoit 200M*/uac, cOpoc cTouHbIX Bog 150M*/uac, Boga ayist
pas0basjieHusi CTOKOB [0 HopMaTusa 11K 700 m*/uac.

Tema 4. CToKooOpa3oBaHue u Boj00oTBe/jeHHe Ha OD. XBocTOXpaHU/IHIIIE.
Tecmoeble 6onpocobl

1. HazoBure coopyKeHus1 Ha KaHaIM3alMOHHOM ceTH (a) ropoa u (0)
TIPOMBIIIL/IEHHOTO TIPE/ITIPUSITHSL.

aj ] 7) J
&8

E:::j u

. B
S
~ <224
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3ajgaHusA KOHTPOJIGHON padoTsl «BozooTBeieHe».

1.PaccurTtaTh KO3 UIIMEHT CMellleHHs CTOUHBIX BOJ, C BO/IOM BO/j0eMa y pacyeTHOTO CTBOpa

Y OTIpe/ie/TUTh KPaTHOCTh pa30aB/ieHusl.

Bapuanr 1
Cpe/iHeMeCsIuHbIM pacxofl BOAbI B peke, M%/C 30
CpefiHss1 CKOPOCTb TeueHust, M/C 0,64
Cpepusisi riyOvHa pyciia, M 1,2
W3BUIHUCTOCTD pycCiia 1
Pacxo/; CTOUHBIX BOJ, M>/C 6,2
Twun BbITycKa* 9)
PaccrosiHve oT MecTa BbIIyCKa 10 paC4eTHOr0 CTBOpa, KM 3,5

Tema 5. OUMCTKA CTOUYHBIX BOJ] M KOHAUIMOHHPOBaHUe 000poTHBIX BoJ OD. O6mue

CBefieHMs, K/IacCH()MKALIUM MeTO/I0B U IPpUMeCeH.

3aaHnsA KOHTPO/IBHOM padoThl «Bogoounctkar.

1.PaccuuraTh C UCII0J/Ib30BaHHUEM AdaHHBIX M3 HPEALIAYH_IEI‘/JI pa6OTLI CTerneHb OYMCTKHU

CTOYHBIX BO/ 1epe]; cOpPoCcoM B peKy.

Bapuanr 1.
Kareropus Bozonosnb3oBaHus ™ * IT
KoH1eHTparus B peke /10 BbIITyCKa CT.BOJ, MI/JI:
B3BellleHHbIe BellleCTBa 10
[IUHK 0,2
Melb 0,5
CBUHeL] -
KoHLeHTpalyisi B CTOYHBIX BOZaX, MI/JT:
B3BelLIeHHbIE BelllecTBa 100
LIUHK 28
Melb 350
CBUHeI] 1
TemmnepaTypa 18

Tecmoeble eonpocnl

1 IMop XTIK moHMMaIOT Maccy KMC/I0po/a (B Mr), HE00X0AUMYIO:

a) auist okucienusi 1 mr BerriectBa B CO,, H,O, NOs™ ; 6) s okucienuss 10 Mr Belrjectsa
B CO,, H;O, NOs" ; B) 17151 OKUC/IEHUS] OPTraHUUYeCKUX TIpUMecei, coiep>karumxcs B 1 1m3

BO/IbI.
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2. ITop BIIK noHumarT copep)xaHue Kucaopo/a (B Mr/amM3), U3pacxoj0BaHHOIO 3a
onpe/ie/ieHHbIM IPOMe)XXYTOK BpeMeHH:

a) a1t okucienus 1 mr Berrjectsa B CO,, H,O, NOs™ ;6) Ha a3poOHOe 6HoXUMHUUYECKOoe
OKHC/eHue (pa3yioykeHne) HeCTOMKUX OPraHWueCKUX BellleCTB, COAEepP Kalluxcs B BOZE; B) Ha
OKHC/IeHHe OPraHuyYeCKUX TpUMecei, coiepyKaipxcs B 1 1mM° BOJbL.

3. Knaccudukarus JI. A. Ky/nbCKOro yunThiBaeT: a) MPUHLMI JOMYCTUMOCTH MCIO/Ib30BaHuUs
BOJ| B 000pOTHOM BOZIoCHabkeHnH; 0) (ha30BOe 1 TUCTIEPCHOE COCTOSIHUE 3arpsI3HSOIINX
ripUMeceii; B) MOJIEKY/ISIPHYIO MacCy 3arpsi3HSIFOIIUX BelecTB.

4. [Inst ynaneHus U3 3arpsi3HEHHBIX CTOYHBIX BOJI B3BellIeHHBIX BEIeCTB, KaK MPaBUIIO,
MIPUMEHSIIOT: a) MeXaHUUYEeCKHe CII0COObI OUMCTKH; 0) XUMHUECKHe CITIOCOObI OUMCTKH; B)
OuosioruUecKre CriocoObl OUMCTKY; T) CrieldaibHbIe CTIOCOOBI OUHUCTKH.

3agaHMe KOHTPO/IbHOM padoTsl «[IpupoaHas Bosa. CBOMCTBA, XapaKTePUCTHKA,
roKa3aTe/Ii KauecTBa» (BapHMaHThI BOMPOCOB)

IIpopo/pKuTe npe/io)KeHue:
1. CocTtaB NpUpoAHOIN BOJBI.
[Toj KauecTBOM NPHPOAHOM BOZBI TOHUMAIOT ...
['pymninbl mprMecei MPUPOIHON BOAbI:
['pynnbl nprMecel CTOYHOM BOJBIL:
CrouHble BOJbl Pa3IAvaloT ...
dusnueckue rokasaTesn KauecTsa BOJBL: ...
XurMuryeckue 1nokasarei KauecTBa BOJBL: ...
CanHuTapHO-0MOIOrMYecKye 1oKa3aTe/id KauecTBa BOABL: ...
MeTo/ibl OUMCTKU BOJbI, UX XapaKTepPUCTHKA.
. PaijoHaneHOe Mcronb30BaHue BOAHBIX PeCypCoB — 3TO ...

LoONT WD

—
(e

3agaua. OnpeziesTUTh, UTO [k JAHHOU PYZbl Oy/1eT SB/IATHCS CIIEIUPUUECKUMU U
vHaMbpepeHTHBIMY TIpUMeCSIMUA B BOIHOM (ha3e npu (ioTaruu.

Tema 6. MexaHn4ecKas 0UYUCTKA CTOYHBIX BOJ, ¥ KOHAMIMOHUPOBAHHUS
000poTHBIX Bojg OD

Tecmoeble eonpocnl

1. OCHOBHBIMM anmapaTaMu JJjisi OTCTAaUBAaHUA SIBJIAIOTCA: a) MIECKOIOBKU U OTCTOWHUKY;
0) peleTKy; B) GUMLTPBI; T') THAPOLIUK/IOHBI.

2. Kak npaBWi0, MexaHH4YecKasi 0OUMCTKA 00ecreunBaeT CHIKEHHE B CTOYHBIX BOJAX
KO/IMYeCTBA B3BeIIeHHBIX BemecTB Ha: a) 10-35%; 6) 40-80%; B) 90-95%.

3. Kak npaBWI0, MexaHHUecKasi 0YMCTKa 00ecreyrnBaeT CHI)KeHHE B CTOYHBIX BOAAX
KO/TMYECTBA OPraHMYeCKHUX 3arpsisHeHu Ha: a) 10-15%; 6) 20-25%; B) 30-45%.

4. Martepuasibl, HCIIO/IB3YyOIHecH J/is1 GUIbTPaLUy, J0/DKHbBI YAOB/IETBOPATH
C1e[yIOIUM TPeOGOBaHMAM: a) Ha/lMuKe Ompezie/ieHHOTO (PpaKI[MOHHOTO COCTaBa; 0)
CIOCOOHOCTH TMPOSIB/ISTH MIOHOOOMEHHBIE CBOMCTBA; B) MeXaHUUECKast TPOUYHOCTh Ha
WCTUPaHue U U3MeibueHue; I') XUuMUUYecKasi CTOUKOCTb K BOjie M IPUMecsM.

5. IIpoAyKT, KOTOPBIii Mo/TydyaeTcs NPHU y/ia/IeHHU B3BelIeHHbIX BeleCTB U3 CTOYHbIX
BO/I, HA3bIBAETCA: a) aKTUBHBIN 1T, 6) 0cazioK; B) GUIBTPYIOIIMI MaTepual.
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Tema 7. ®U3NKO-XUMHYECKasi OUMCTKA CTOYHBIX BOJ| M KOHJULIMOHHUPOBAHUSA
o0opoTHbIX Bog OP

Tecmoebie 6onpocol

1. CopOuusa npegHa3HaYeHa /i IJTy00KO# OUMCTKH CTOYHBIX BOJ OT: a) B3BeIlIeHHbIX
BellecTB; 6) paCTBOPEHHBIX OPraHUUECKHUX M HeOpraHUUeCKUX BeIIeCTB; B) HEPACTBOPEHHBIX
OpPraHUYeCKHX U HeOpraHUUeCKUX BelllecTB;

2. B KauecTBe COPOEHTOB B mporecce COPOLMU UCMOJIB3YIOT: a) Kpaxmas v 3gupsl; 0)
TNoJIMaKpUaiaMu/i ¥ TIOIMATUIEHAMIH; B) 30Ty, CUTUKAre/iv, aKTUBHbIE TJIUHBI.

3. ITporjecc cemapanuy HOHOB COJIel, OCYIIeCTB/IAeMbIil B MeMOPaHHOM anmnapare Mo/
AeiiCTBHEM MOCTOSTHHOTO 3/IeKTPHUYeCKOr0 TOKA, Ha3bIBAeTCs: a) Koary/sius; 0)
3/IEKTPO/IManu3; B) IOKYJISLHS; T') COPOLIUS.

4. TIpouecc cenapanyy HOHOB COJIeH, OCYILeCTB/IsIeMbIii B MeMOpPaHHOM anmnapare o
AefiCTBHEM MOCTOSTHHOTO 3/IEKTPHUYeCKOr0 TOKA, Ha3bIBAeTCs: a) KoaryJisiius; 0)
3/IEKTPO/INaNN3; B) QIOKYJISIUS; T') COpOLUs

Tema 8. XumMuueckasi 0UHCTKA CTOYHBIX BO/| U KOHAUIHOHNPOBAHUA 000POTHBIX BO/J
o

Tecmoebie onpocol

1. B KauecTBe peareHTOB B NpoLecce HeMTPaIN3al[UM UCI0JIb3YIOT: a) PaCTBOPbI KUCJIOT;
0) MesT; B) aMMHaK.

2. B KauecTBe HeNTPa/IM3YOIIUX MaTepHa/IoOB B nmporjecce (GUIbTPoBaHUA (OIVH U3
CrI0co00B HeUTpaMM3aljiK) UCI0/IBL3YIOT: a) U3BECTHSK; 0) paCTBOPBI KUCJ/IOT; B) MEJT; T)
aMMMaK.

3. B kauecTBe OKHC/IUTE/IEH B MpoLecce 00e3Bpe)KMBaHUsA CTOYHBIX BOJ HCIOJIL3YIOT: a)
aMMMaK; 0) MeJT U U3BECTHSIK; B) XJIOPHYIO U3BECTb.

4. XuMuuecKkasi peakijusi MeXXy BellleCTBaMH, UMEIOIUMHU CBOMCTBA KUC/IOTHI U
OCHOBaHMA, KOTOPasi IPUBOJMT K MOTepe XapaKTEPHBIX CBOMCTB 000UX COeJUHEHHH,
Ha3bIBaeTCsA: a) HelTpanu3aiys; 0) Koaryisiys; B) GIOKY/ISALUS; T) COPOLUs.

3adaua cocraButh CXeMy OUHCTKUA CTOUHBIX BOJ] OPUEHTHPYSICh Ha CO/IEP)KAHHEe
3arpsi3HSIOLINX BellecTB. (6/1aHK 3a/laHusl Y TIpero/iaBarerisi).
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OueHOYHBIE CPe/ICTBA /AJisl IPOBe/ieHNs MPOMEeKYTOUHOH aTTeCcTalui
a) Ilnanupyemsbie pe3y/ibTaThl 00yYeHHUS U OLIEHOYHBIE CPe/ICTBA /I/IsA MPOBe/JeHUs MPOMEXYTOUHON aTTeCTalyu:

CTpyKTypHBI
Y 3JIeMEeHT [1naHvpyeMble pe3ysibTaThl 00yUYeHHs OreHOuHBIE CpefCTBa
KOMITeTeHLIUU
OIIK-4 FOTOBHOCTBIO C eCTeCTBEHHOHAYUYHbIX MO3HUIUH OLleHUBaTh CTPOeHHe, XUMHUYeCKUH U MHHepa/IbHbIH COCTaB 3eMHOHM KOpblI,

MOpCl)OJIOFI/IHECKI/IE 0CO0EHHOCTH H TeHeTHYeCKHe THIIbI MECTOPO)KAEHI/Iﬁ TBEPABIX IT0/IE3HBIX HCKOINIAE€MbLIX IIPpU pelIeHuH 3a4d4 II0
PaliiOHA/IBHOMY H KOMIIV/IEKCHOMY O0CBO€HHIO HEAp

3HaTb ...OCHOBHBbIe Oripe/ie/ieHUsl U TIOHSITUsI, XapaKTepu3sytolire |Bompocsl A/ MOroToOBKH K 3K3aMeHY
CTPOEeHUsl, XUMHUUYEeCKUM, TTeTPoJIOTUUeCKUi U MUHepasibHbIl |1 Boja, eé cocTaB, OCHOBHbIe CBOMCTBA U YHHUKA/IbHOCTb.
COCTaB FOPHbBIX MIOPOJ, PYAHBIX U HEPYAHbIX 2 VicTouHrKY BO/I0OCHA0>KeHHs (3arachl PEeCHOM BOJIbI).
MeCTOPO>K/eHHH, B/IUSIIOIIUX Ha COCTaB BOAHOM a3kl B 3 [MoTpeb6sieHue U UCTO/Ib30BaHUe BOAHBIX PeCYPCOB

KOTOPOW TIPOXOASAT TPOL{eCChl 000TalleH s I1.1.; CTPYKTYPY |TIPOMBIIIJIEHHOCTbI0 PD.
U pocdepsl; 5K0JI0rMUecKre NPUHLIUILI palliOHaIbHOTO

WCII0/1b30BaHMsI BOAHBIX PECYPCOB U 0XPaHbl TIPUPO/IbI; TecTupoBaHue
... TeOpeTHUeCKre OCHOBbI MOHUTOPHHTA KaueCTBa BOJ; 1. Yro nmoHumaetcs mof, ruipochepoii:
... 3AKOHOMEpPHOCTH TpaHC(HOpMaIiH 3arpsi3HeHui BogHOH |a) COBOKYITHOCTb BCEX BO/IHBIX OOBEKTOB 3€MHOTO 111apa;
Cpe/ibl TI0/1 iefiCTBHEM pa3/InuHbIX (DaKTOPOB. 6) COBOKYIIHOCTh BCEX TTPECHBIX BOJ;
B) COBOKYITHOCTb MO/3€MHBIX BOL. ...
YMeTh: ...TIDOBOJIUTH aHa/IN3 KauecTBa BO/; Bonpocs! /i/1si IOJJrOTOBKH K 3K3aMeHY
...aHaIM3MPOBATh 11e/1IeCO00Pa3HOCTb U BO3MOXXHOCTh 7 Pa3paboTKa ¥ pacuéT UHAMBH/yaTbHBIX HOPM BOZOTIOTPeOIeHuS.
NIpUMeHeHUsI TeXHOJIOTHH 1epepaboTKu 1 oOoraleHHs 8 PacuéT uHAMBH/IyaIbHBIX HOPM BOZOTIOTPeOIeHUsT [IIs]
MUHEPaTbHOTO ChIPbs C TIO3ULIUM paljiOHaTLHOTO TeXHOJIOTHUECKHX MPOLIeCCOB MOKPOTO 00oralieHusl.

HCI10/Ib30BaHMA BOAHBIX PECYpPCOB, PAlIMOHA/IbHOT'O U
KOMIIJIEKCHOT'O OCBOEHUA HEAD.

BrageTs: ...uH(popMalyei 0 B3aMMOCBSI31 MUKPO U MaKpO 3ajaua
KOMITOHEHTHOTO COCTaBOB BOJl U XUMHUUeCKOro, ()a30BOro  |YCTaHOBUTE COOTBETCTBHE MEX/Y TUIIAMH 3arpsi3HeHUN U
COCTaBa py/ C TeXHOJIOIrn4eCKMMH I10Ka3aTe/sIMA BbI3BIBAIOIMMU UX BUIAMH BO3/IEMCTBUM C BOZIOM.
oborarieHus.

...HAaBbIKdAMMX OLI€EHKH DpallMOHAJIbBHOCTH HCII0/JIb30BdHHSA




CTpyKTYypHBI
1 5/1IeMeHT
KOMIIeTeHLIUU

[TnaHupyemblie pe3yabTaThl 00yUeHUs

OL[EHO‘-IHBIE cpeacTBa

BOJIHBIX PECYPCOB B 00OTall[eHHUH T1.1.

I1K-2 BiajeHHeM MeTOAAMH PaliMOHA/ILHOI0 M KOMIIEKCHOT'O 0CBOEHHs reopecypCHOro noTeHnuana Hejp

3HaTb Bonpock! /151 NOATOTOBKH K YK3aMeHy
1 Knaccudukanus npumeceii B CTOYHbIX Bogax O® c yuetom
CIoCco00B OUHCTKHU BOJI,.
2 TexHonoruueckasi Kiaccuukaiys mpuMeceid B 000pOTHBIX BOAAX
0.
...TEDMUHOJIOTUIO,  TpeOOBaHWsI  pallMOHATBHOTO |
3 dyioTopeareHThl, MPUMeHsIeMble TIPH 000Tall[eHUH PYA U UX
KOMIIJIEKCHOTO OCBOEHUsI TeopeCypCHOro TOTeHI[hasia
o BJIMSTHUE Ha COCTAaB CTOUHBIX BOJ.
He/Ip, K/lacCu(UKAalUU BOJ, ¥ TIPUMeCeld B HUX.
4 YcnoBust BbITyCKa TIPOU3BO/ICTBEHHBIX CTPOUYHBIX BOJI B
rOpO/ICKYI0 KaHaM3al[|io U B BOJIOEMBI.
5 Knaccudukaiys v cucreMaTU3alys TPOLieCCOB OUMCTKH CTOUHBIX
BOJI, U TIePCIIEKTUBBI UX Pa3BUTHSI.
YMeTh: ...aHaIM3UPOBaTh BO3MOXXHOCTh pairoHanbHOTO | Bonmpockl /i MOAr0OTOBKHU K K3aMeHY
WCTIOTb30BaHUsT PA3/IMUHBIX TIPUPOAHBIX W TeXHOTeHHbIX | OOpa3oBaHMe CTOUHBIX BOJ B IMPOLjeCcax oOoraleHusl.
HUCTOUYHUKOB BoZiocHaOeHusi O®P, pyAHUUYHBIX BOJ,
1[eHHbIX KOMITOHEHTOB, CO/IePKAIl[UXCsl B BOJAX.
Brazets: ...HaBbIKAMH aHa/iMi3a BO3MOXKHOCTM HCII0/Ib30BaHMsl | Bompockl A/if MOrOTOBKH K K3aMeHY

pa3/IMUHBIX TIPUPOJHBIX U TEXHOTEeHHBIX HCTOYHUKOB
BolocHaOkeHuss O®, MeTofaMH H3BJIEUEHUS L[€HHBIX
KOMIIOHEHTOB M3 BOJl, METOJAMH OYMCTKU BOJ|

Ob6ocHoBaHMe BbIOOpa CXeMbl OTBe/leHus (KaHaTM30BaHUs) U
OUMCTKU CTOKOB.

ITK-5 roToBHOCTHI0 IeMOHCTPHPOBATh HAaBBIKH Pa3padoTKH IUIAHOB MePONPHATHI 0 CHIKEHHUI0 TeXHOTeHHO! Harpy3Ku NMPoOU3BO/CTBA
Ha OKPYXaKIIyI0 CpeAy NPH 3KCILUTyaTaljHOHHOH pa3BejKe, 00b1ue 1 nepepadoTKe TBep/AbIX I0/Ie3HBIX HCKOMAeMbIX, a TAK)Ke MPH
CTpOUTE/IbCTBE U IKCIUTyaTalliu

3HaThb

...OCHOBHBI® MIPOCTPaHCTBEHHO-TIJTAHUPOBOYHBIE u
TeXHOJIOTUUeCKHe pellleHHs] MepPOTIPUATHI TI0 CHIKEeHHUIO
TEeXHOTEHHOM HAarpy3Kd TOPHOrO TIPOW3BOJ/ICTBA Ha

3amuTa /1abopaTopHbBIX padoT.
1.KoHuiLiMoHupoBaHrue 060POTHBIX BOJ, 110 B3BELIEHHBIM
BelIeCTBaM.
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CTpyKTYypHBI

1 5/1IeMeHT [TnaHupyemble pe3y/ibTaTbl 00yUYeHust OreHOYHBIE Cpe/iCTBa
KOMIIeTeHLIUH
rugpocdepy; 2. KoHauimoHrpoBaHre 000POTHBIX BOZ 10 HOHHOMY COCTaBY
(hU3UKO-XMMUUECKUMU MeTOaMHU.
3. KoHauipoHrpoBaHrie 000POTHBIX BOJ, TI0 HOHHOMY COCTaBY
XUMHAYEeCKMMH MeTO/laMHU.
Ymets ...TIpeJVIOKUTb ~ MEpOIpUATHS 10  panuoHaibHOMY | TecToBble BOIPOCHI

WCTI0/Tb30BAHUIO BOJIHBIX PECYPCOB IPU 00OTaIlleHUH TI.U.
CHWKEHHIO TeXHOTeHHOW Harpy3kd OT CTOYHbIX Bog, OP
Ha OKPY’KarollyIo Cpefy;

...pa3paboTaTb CHWKeHHUs1 MOTeph BOJbI M OpraHU3al[uu
BO/j0000pOTa Uepe3 XBOCTOXPAHW/IHWINE WA OUHUCTHBIE
COOpY>KEeHHUS.

1. OCHOBHBIMH anmapaTaMu /i1 OTCTAaMBaHKSA SIBJISIIOTCA: a)
MeCKOIOBKM U OTCTOMHMKH; 0) pellieTKH; B) GUIbTPBI; T)
TH/IPOIVKI/IOHBI.

2. Kak npaBu/10, MexaHM4ecKasi 0OUMCTKa ofecrieunBaeT
CHIDKEHHE B CTOYHBIX BO/IaX KOJIMUECTBA B3BelIeHHbIX BelleCTB
Ha: a) 10-35%; 6) 40-80%; B) 90-95%.

3. Kak npaBu/io, MexaHHUYeCcKas OYMCTKa o0ecrieunBaeT
CHIDKeHHe B CTOYHBIX BO/IaX KOJTMYECTBA OPraHNYeCKUX
3arpsi3HeHu# Ha: a) 10-15%; 6) 20-25%; B) 30-45%.

4. MaTepuasbl, HCTIO/Ib3YHOLIUecs /ISl (PUIbLTPALNH, JO/DKHBI
YAOB/IETBOPSATH C/IEAYIOLAM TPe0OBaHUAM: a) Ha/IMuKe
orpezie/ieHHOro (PpakIIMOHHOTO cocTaBa; 6) crroco6HOCTD
TIPOSIB/ISIT MOHOOOMEHHbBIE CBOWCTBA; B) MeXaHHUUeCKasi IPOUYHOCTh
Ha WCTUpaHUe U U3MeJibueHre; T) XUMUUecKasi CTOMKOCTh K BoJie U
TIPUMECSIM.

5. CopO1usi mpeAHa3HaYeHa /1A rJTy00KOH 0UHUCTKHU CTOUYHBIX
BOJI OT: a) B3BeIlIeHHBIX BeIeCTB; 0) paCTBOPEHHBIX OPraHUYeCKUX
Y HeOpraHWYeCKUX BeIlleCTB; B) HEPaCTBOPEHHBIX OPraHUUeCKuX 1
HEOPraHWUYeCKUX BeITeCTB;

6. B KauecTBe COPOEHTOB B MpoIjecce COPOIMH UCIO/Ib3YHOT:

a) KpaxMas 1 3pupsl; 6) oMaKpranaMu/ U MOMITUIeHAMUH; B)
30J1y, CWIMKAresiy, akTUBHbIE TJIMHBI.
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CTpyKTYypHBI
1 5/1IeMeHT
KOMIIeTeHLIUU

[TnaHupyemblie pe3yabTaThl 00yUeHUs

OL[EHO‘-IHBIE cpeacTBa

7. Ilpornecc cenaparii HOHOB COJIeH, OCYILIeCTB/IsIeMbIY B
MeMOpaHHOM arrapare Mo/ elicTB1eM TOCTOSIHHOTO
3JIEKTPUYECKOT0 TOKA, Ha3bIBAETCS: a) Koarysisiusi; 0)
3/1IeKTPO/IUan3; B) QUIOKYJIALIUS; T) COPOIUs.

8. B KauecTBe peareHTOB B NpoLecce HelTpa/u3aluu
HCIOJIB3YIOT: a) PACTBOPHI KKC/IOT; 0) MeJT; B) aMMHaK.

9. B KauecTBe HelTpPaIM3yHWII[UX MaTepHa/ioB B Mpoljecce
¢unbTpoBaHus (0JWH 13 CIOCOOOB HEHUTpaIH3aI[UH) UCTIOb3YIOT:
a) U3BECTHSIK; 0) PaCTBOPBI KUC/IOT; B) MeJI; T) aMMHaK.

10. B KauecTBe OKHC/IMTe/IEH B mporecce 00e3Bpe)KuBaHNsA
CTOYHBIX BOJ MCIOJIB3YIOT: a) aMMHaK; 0) Mes 1 U3BeCTHSIK; B)
XJIOPHYIO H3BeCTb.

Bnanets

...HaBbIKAMH BBIOOPA TEXHOIOTUU U CrIocoba 060pOTHOTO
BOZIOCHAOKeHUsT  [jisi  oDecrieueHUs]  parjiOHaIbHOTO
WCTIOMb30BaHUSI  BOAHBIX  PECYPCOB U CHWKEHHUIO
TEXHOT€HHOM Harpy3Kd 00OTraTUTEe/NLHOTO TPOM3BO/CTBA

Ha OKPY’KaloLLy10 Cpefy.

3agaua. OnpeziesUTh, UTO A1 JAHHOU PYAbI OyIeT SIB/ISATHCS
crietjiuueckumMu U uHAMGGOEepeHTHBIMU TIPUMECSIMU B BOJJHOM
(aze ripu dsioTauuu.

3apaua. O1ieHUTh MPUT0IHOCTD TIPOO BO/IBI /J1si TEXHOJIOTMUECKUX
TPOLIeCCOB; MPOAHATN3UPOBATh THUIIbI 3arpsis3HeHUs1 TUpochepbl;
TIpe/I/IOKUTh YT pelleHUs] KOHJULMOHUPOBAHUS BO/,.

I1K-10 B1afjeHreM 3aKO0HO/JaTe/IbHBIMH OCHOBAMH He/[POM0/Ib30BaHNs M 00ecreueHns 3K0/I0rMYeCKOH ¥ MPOMBILILIEHHOH 0€30MacHOCTH

paﬁoT IpH I[Oﬁbl'{e, nepepaﬁoTKe IM0JIE3HBIX HCKONIdE€MBIX, CTPOUTE/IbCT

B€ U IKCIUTyaTdllUH MOA3€MHBIX COOPY)I(EHPlﬁ.

3HaThb

...HOpMaTHBHbIE NOKYMEHTBI U OCHOBEI 3dKOHOAATe/IbCTBa
B 0obOj1acTu TMPpHUPOAOII0JIb30BdHMsA, NCII0/Ib30BAHUA BOAHBIX

pecypcos.

Bomnpocs! /11 NOArOTOBKHY K 3K3aMeHY

1 'ocypapcTBeHHbIe Mepbl, HarlpaB/ieHHbIE Ha paljMOHaIbHOe U
KOMIL/IEKCHO€ HCII0/Ib30BaHKEe BOJHBIX PECYPCOB.

2 [IpaBoBble OCHOBBI OXpaHbl ¥ PaLMOHA/IBHOTO UCTIOIb30BaHUS
BOJHBIX PeCypCOB.
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CTpyKTYypHBI

1 5/1IeMeHT [TnaHupyemble pe3y/ibTaTbl 00yUYeHust OreHOYHBIE Cpe/iCTBa
KOMIIeTeHLIUH
YMmerts: 3amuTa 3a{aHusA KOHTPO/IbHOM PadoThI

«[TpaBoBasi 0xpaHa BOJIHbIX peCypCOB» OTBEThI Ha BOIPOCHI
WH/IMBU/1ya/lbHOTO 3aJjaHusl.

Bapuanr 1

[Tepeunc/ivTe UCTOUHUKH SKOJIOTMUYECKOTO TIpaBa.

[Tepeuncivte OCHOBaHUSI BO3HUKHOBEHHS MPaBa BOOMOJ/Ib30BaHUSI.
Bonpock! /11 IOATOTOBKH K 3K3aMeHY

[TpuMeHeHe TIpY TTPOEKTUPOBAHUH K/laCCUPUKAL[UHA HOPM
BOZIOTIOTPEe0/IeHHUST ¥ BOJJOOTBEIeHMS.

...@Ha/IM3UPOBATh CUTYaLMI0 C MO3ULIMI
3aKOHO/aTe/IbCTBa, yMeTb TIPUMEeHUTD HY)KHbIe
HOpMaTHBHBIe JJOKYMeHThI ITpU NpoeKThpoBaHnu OdD.

Brazets: ...nH(hopmarmeit 06 OCHOBHBIX TPeOOBAHUSX | TacroBRIe BOTPOCHI
3aKOHO/IAaTe/IbCTBA B 00/1aCTH WCTOb30BAHUSI U OXPaHbI
BO/IHBIX PECYPCOB, BOZOCHa0KeHHsI M KaHa/TM3allUu. 1. Koraa 611 npuHAT 3aK0H «O Hegpax»?

A) 1992 B) 1994

b) 1993 r)1990

2. O0BbeKTaMH rocyAapCTBEHHOT'0 MOHUTOPHUHIA BOJHBIX
00BEeKTOB AB/IAETCA?

A) Boj0XpaHU/HIIIA B) PEKU

b) Mopsi ) okeaHbI

3. Kakum 3akoHOM P® pery/upyercs oxpaHa BOJHBIX
pecypcoB?

A) «O6 obpazoBanun» B) ®I'T

B) «Kouctutyimeii» I') «O6 oxpaHe OKpy»Karolied cpeb»

4. Ha Tepputopuu cy6bekTa Poccuiickoit @egepanuu
a/[MHHHCTPHPOBaHNe BOJ0X03CTBeHHOH J1eATe/IbHOCTBIO
OCYILLIeCTBJ/ISAeTCA:

a) OpraHamM¥ OXpaHbI MPUPO/IbI U MOHUTOPUHTA; O) OpraHamu




CTpyKTYypHBI
1 5/1IeMeHT
KOMIIeTeHLIUU

[TnaHupyemblie pe3yabTaThl 00yUeHUs

OL[EHO‘-IHBIE cpeacTBa

WCTIO/THUTE/ILHOU B/IACTH; B) OpraHamu PocrnioTpebHa30pa.
5.0HUM U3 NPUHIUIIOB B 00/1aCTH MCMO/Ib30BaHUSA U OXPaHbI
BOJ, AB/IsieTCA: A) NMPUOpPUTETa MCIO0JIb30BaHUS MOJ3€MHBIX BOJ
s TIDOM3BOJCTBEHHBIX  HYXKJ [0 OTHOLUIEHWIO K  UX
WCIIOMBb30BaHUIO [I/Is1 IPYTUX HYXXJ, b) mpuopuTeTa MCnoab30BaHUs
TOJI3eMHBIX BOJ, /i1 KYJbTYPHO-OBITOBBIX HY’)KJ HacesleHHUsi TI0
OTHOLIEHWI0 K WX WCMHO/Ab30BaHUIO [J/Is1 JAPYyrUX Hyx7a B)
npyopUTeTa WCIT0/Ib30BaHus 0/13eMHBIX BOJ] IS
PbIOOXO03STUCTBEHHBIX HY’XK[| 110 OTHOIIEHWIO K WX WCIIO/h30BAHUIO
J71s1 ApYTUX HYXXZ ') mpropuTeTa MCIO/b30BaHUs MOA3EMHBIX BOJ
O  TUTBEBBIX HY)XKJ, Hace/leHHs [0 OTHOLIEHWI0 K HX
VICTI0/Tb30BaHUIO ISl APYTUX HYXK]]

ITK-12 roToBHOCTBI0 ONEPAaTHBHO YCTPAHATHh HAapylleHUs NMPOM3BOACTBEHHBIX MPOIECCOB, BeCTH MePBUYHBIN y4YeT BBINO/IHSEMb
pabor, aHaM3UpPOBATH ONEpPaTHBHBIE M TeKyIHe I0Ka3aTeJl MPOU3BOJACTBA, 000CHOBHIBATH MpeA/IOKEHHs 10 COBEpPIIeHCTBOBAHHIO

Opra"Hv3aii Mpou3BoACTBA

X

3HaThb

... IPOM3BO/CTBEHHBIe TpoLiecchl OD;
...TeXHOJIOTMYeCKYyH poJib BoZbl B rponeccax OIIU;
...ACTOYHHKHU BojiocHabxeHust OP;
... IPUHLMIIBI BOJOOTBeeHus Ha OD;
MeTOZbl  palMOHAaIbHOIO U
WCIIO/Ib30BaHUsI BOJHBIX PECYPCOB;
...Knaccudukalum npuMeceil NpUPOHbIX U CTOYHBIX BOJ;
...CcxXeMbI BoiocHaOxeHusi O®D, mokasaresid KaueCcTBa BO/,.
... HOpMaTUBBI KauecTBa BOJ;
...3aKOHOMEPHOCTM  B/JMUSIHUS  KayecCTBa
TexHoJsioruueckue rokasarenu OITN.

KOMIIJIEKCHOI'O

BOZ, Ha

Bonpocsk! /151 NOATOTOBKY K 3K3aMeHy

9. O061Me cBefieHUsT 0 BOJOCHAOKeHHEe TTPOMBIIIIEHHBIX
TIpe/iNpUsITUM.

10. Mcniosip30BaHue BOABI HA MIPOMBILLIEHHBIX [IPeATIPUATUAX.
11. TpeboBaHus K KaueCcTBY MOTpe0/IsieMOM BO/IBI.

12. TlokasaTe/s 1 KauecTBa MPUPOAHBIX U IIPOMBILICHHBIX BOJ.
13. O61me TpeboBaHMS K KQUeCTBY M CBOMCTBAM TEXHHUECKOM
BO/IbI.

14 Cxembl BofocHa0KeHHsl TIPOMBIILJIEHHBIX TIPeANPUITHN.

15 Cxembl Bofoo60poTa ropHO—TiepepabaThIBArOIMX TPeATPUSTHM.
16 Tloka3zaTeny palOHa/ILHOCTU UCIIO/Ib30BaHMUs BOJbI Ha
TMIPeATIPUSATHN B YCIOBUSIX BOZI0000pOTA.
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CTpyKTYypHBI

1 s7eMeHT [TnaHupyemblie pe3yabTaThl 00yUeHUs OueHOUHbIE Cpe/iCTBa

KOMITeTeHLIUU

YMmetb ...000CcHOBaTh cxeMy BoziocHaOxeHust OD 3agaua. OnpesiesIUTh, UTO /151 JAHHOU PYAbI OyIeT SIB/ISATHCS
...000CHOBaTb MepoOTpUATHSl 10 KOHAWLMOHUPOBAHUIO | CrieljudpuuecKumMu U uHANGGepeHTHBIMU PUMeCSIMU B BOJHOM
000pOTHOM BO/IbI U OUUCTKE CTOUHBIX Bog OD (aze ripu dsioTauuu.
...BbIOpaTh croco6 v pa3paboTatb cxemy | 3agauda. OLeHUTDb MTPUTOAHOCTD P00 BOABI /IS TEXHO/IOTUUeCKUX
KOH/IUI[UOHUPOBaHWsT 0OOPOTHOM BO/ABI U OUYMCTKU | MPOLIECCOB; TIPOAHATM3UPOBATh THITbI 3arpsi3HEHUsT TUPOCHEephI;
CTOYHBIX Bog OP MIpe//I0KUTh IMyTH pellleHrsi KOHAULIMOHUPOBaHUs BOJ.

Bnagets ...HaBbIKAMM BBIOOpPA MeTo/la  KOH/AWI[MOHUPOBaHMs | 3alUTa J1ad0paTOPHBIX PadoT.

000pOTHOM BOJbI 1 OUMCTKU CTOYHBIX Bog, OD
...HaBbIKaMH BbIOOpa CXeMbl BO/IOCHAOXKeHUs U MeToja
KOHJMLIMOHUPOBaHUsT 00OPOTHOM BOABI U  OYMCTKH
CTOYHBIX BOg OD

...HaBbIKaM{ BbIOOpa M pacyeTa amnmapaToB U CXeMbl
BOJJOCHAO)KEHUSsI, CXeM KOHJWLIMOHHUPOBAHUSI 00OOPOTHOM
BO/Ibl M OUMCTKHU

...MeTo/lJaM{ palOHANILHOTO W KOMIUIEKCHOTO OCBOEHHUSI
reopecypcHoOro IoTeHLMasa HeAp (B T.U. TNPUPOJHbIE
TI0/I3eMHbIe BOJbI, TEXHOT€HHbIE BOJIBI).

1. KonpuimonupoBaHrie 000pOTHBIX BOJ, 110 B3BeIleHHBIM
BellleCTBaM.

2. KoHauivoHrpoBaHue 000pPOTHBIX BOJ, TI0 HOHHOMY COCTaBy
(hbM3UKO-XUMUUeCKUMH MeTO/JaMHU.

3. KonguivioHrpoBaHue 000pPOTHBIX BOJ| TI0 HOHHOMY COCTaBy
XUMHYECKHUMU MEeTOJaMH.

ITK-21 roToBHOCTBIO ACMOHCTPHPOBATh HABBIKH Pa3pad0TKH CHCTEM MO0 00ecreyeHHI0 IKOJIOTHYECKOH M MPOMBIIIEHHOH 0e301acHoCTH
NPH NPOU3BO/ICTBE PadoT Mo KCIUTyaTaljMOHHOM pa3BejKe, A00bIue M nepepadoTKe TBepAbIX M0J/Ie3HBIX HCKOMAaeMbIX, CTPOUTEIbCTBY U
IKCIUTyaTalMH NMO/3eMHBIX 00HEeKTOB

3HaThb

... OCHOBHBIE MeTO/Ibl KaueCTBEeHHOTO W KOJTMUeCTBEHHOT'O
aHasiM3a OTMAaCHBIX M BPeJHBIX aHTPOIIOTeHHbIX (aKTOPOB
TOPHOTO  TIPOM3BOZICTBA;  0OI[Me  TpebOBaHUSI  TIO
obecrieyeHHI0  SKOJIOTMYECKOW U TIPOMBILLIIEHHOU
0e30MacHOCTH;

...TIpUMepbl  pa3paboTKM CcUCTeM TO0 00ecreueHHro
9KO0JIOTUYECKOM U TTPOMBIIIIJIEHHON 0e3011aCHOCTH;

Bomnpocs! /s MOArOTOBKH K 3K3aMeHYy

1. BogocHabxxeHre pyIHBIX 1IaXT U KapbepoB. CXeMbl
BO/JJOCHA0OKeHus.

2. ®abpuKy /7151 OKyCKOBaHUSI Py/JHOTO ChIpbsi. CXeMbl
BOJJOCHA0OKeHMs.

3. O6oraTtutenbHble habpuku. CxeMbl BOJOCHAOKEHUS.
4. Obpa3oBaHKe CTOUHBIX BOJI B ITpoljeccax 00oraijeHusl.
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CTpyKTYypHBI

1 s7eMeHT [TnaHupyemblie pe3yabTaThl 00yUeHUs OueHOUHbIE Cpe/iCTBa
KOMITeTeHLIUU
...TIDUHIUMBI  pa3paboTku cucteM 10 obecnieueHuto | 5. TexHosoruuecKkasi KaacCuhUKalys npruMeceii B 000pOTHBIX
9KOJIOTMUeCKOW Y MPOMBILLIIEHHON 6e30TacHOCTH. Bozax Od.
6. Y/10BUS BBITyCKa NIPOU3BO/CTBEHHBIX CTPOUHBIX BOJ, B
TOPO/CKYI0 KaHa/lInu3aluio U B BOJOEMBI.
7. Knaccudukaiiysi METOI0B OUHMCTKU BOZ,.
30 KonauioHUpoBaHKe BOJ, B cxeMaX 000pOTHOTO
BOZIOCHAOKeHUsI.
31 KoHauiMoHMpoBaHue C0JIeBOro CoCTaBa.
32 KoHWL[MOHUPOBaHUe crieljupryecKuX HeopraHuuecknx
TIpUMecCen.
YmeTb TIPOBO/IUTH pacueTsl C WCT0/Ib30BaHueM | Bompochkl //1s1 MOATOTOBKM K 3K3aMeHy
5KCIepUMEeHTa/TbHbIX u CIIPaBOYHBIX JaHHbIX, | 36. KoHauimoHupoBaHre 000POTHBIX BOJ, IO CO/I€P>KaHHIO
000CHOBBIBaTh 3KOJIOTHYECKYH0 0e301acHOCTb TOPHBIX | OpraHUYeCcKUX rpumMeceit (MeTo/bl, arrapaThl, CXeMbl, KOHAULIAN).
pabor; 37. KonauLMoOHMpOBaHe MOHHOTO COCTaBa BOJ, U OUKCTKA OT
...0bnmamaTh CTIOCOOHOCTHIO K WCTI0/Ib30BaHUIO | TBEP/BIX B3BeCel B XBOCTOXpaHU/IMILE (METO/[bl, annaparkl, CXeMbl,
TeOpeTUUeCKUX 3HAaHUM B MPAKTUUECKOW [eATe/IbHOCTH; | KOHAULIUN).
dpryMeHTHPOBaHO AOKa3sbIBaTh Heo0X0UMOCTh | 3a/iauad COCTABMTL CXeMY OUHCTKH CTOUHBIX BOJ, OPHEHTHPYACh Ha
pa3paboTKX MEPOTPUATHI TI0 CHUXKEHUIO TEeXHOTeHHOM | cofepkaHMe —3arps3HSAIONMX  BemjecTB. (6/aHK  3afaHus Y
Harpys3Ku MpoOM3BOACTBd Hd OKPY’KAIOIIYIO Cpeay; npeno'anaTeng)_
WCII0/Ib30BaTh  METOZOJIOTMK0 U CPejCTBa
paLIMOHANBLHOTO  TPUPO/IOTIOJIb30BaHUs U Oe30macHoi
JKU3HEesITeIbHOCTH /i1 pa3pabOTKM  CHUCTEM  TI0
obecrieueHHI0  JKOJIOTMUECKOM U ITPOMBILLIJIEHHOMN
0e30MacHOCTH.
Bnagetsb OCHOBaMH  TOPHOMPOMBIIUIEHHON  3KOJIOTUH,

TepMHHOHOFHEﬁ, HaBbIKdAMH pdCUHETOB C HCII0J/Ib30BAHUEM
SKCIIepHMMEHTAa/IbHBIX W CIIDABOYHBIX JdHHBIX;

3afaHusA KOHTPOJIbHOM paboTbl «Bo/00TBe/IeHHEY.

1.PaccunTaTh KO3(pPULIMEHT CMellleHHsl CTOUHBIX BOJ, C BOJIOM
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CTpyKTYypHBI
1 5/1IeMeHT
KOMIIeTeHLIUU

[TnaHupyemblie pe3yabTaThl 00yUeHUs

OL[EHO‘-IHBIG cpeacTBa

...HaBbIKaMy 000CHOBaHMSI BHZIA CHCTEM T10 00ecrieueHr o
9KOJIOTUUECKOW W TIPOMBIIUIEHHOM  6e30macHOCTY;
HaBbIKAMU  TEOPeTUYeCKOTO0  aHaaM3a W BbIOOpa
HarpaB/ieHUM VICC/IeJOBaHUM B obnactu
TOPHOMPOMBILLIZIEHHOW 3KOJIOTUH;

...HaBbIKaMMd pa3paboTKu cucteM 10 oOecreyeHnro
9KOJIOTUUeCKOW ¥ TIPOMBILUIEHHOM Oe3omacHocTH, 6a3oii
JlAaHHBIX HAyYHbIX HWCCAEe/I0BaHUM, CJIOKMBILIMXCS B
COBDEMEHHOW  TODHOINPOMBILIJIEHHOW  3KOJIOTUM U
HarpaB/IeHHbIX Ha pellleHre 3KOJ0ruYeckux Mpobsem
OCBOEHUSsI HeJip.

BOJ[0€Ma y PacyeTHOTO CTBOpPA U OTPe/IeTTh KPaTHOCTh

pa30aBieHusI.
Bapuanr 1
CpenHeMecsluHBIM pacxof, BOJbl B peKe, 30
m’/c
CpezHss1 CKOPOCTb TeueHUs1, M/C 0,64
Cpepnsist rmyOuHa pyciia, M 1,2
N3Bunucrocts pycia 1
Pacxo/, CTOYHBIX BOJ, M*/C 6,2
Twun BbITyCKa* 0
PaccrosiHue oT Mecra BbIIyCKa [0 35
pacyeTHOIo CTBOpa, KM ’

3aaHnsA KOHTPO/IBHOM padoThl «Bogoouncrkar.

1.PaccurTaTh C UCI0/Ib30BaHUEM JIAHHBIX U3 MPeAbIAYIIe padoThI
CTereHb OYUCTKH CTOYHBIX BO/ 1epe]; COPOCOM B PEKY.

Bapwuanr 1.

Kareropus BoZ10110/Ib30BaHUS** IT

KoHI1ieHTpalus B peke /10 BbIMyCKa CT.BOJI, MI/JT:

B3BeIlIEHHbIE BeleCTBa 10
LIMHK 0,2
Melb 0,5
CBUHEL] -
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CTpyKTYypHBI
1 5/1IeMeHT
KOMIIeTeHLIUU

[TnaHupyemblie pe3yabTaThl 00yUeHUs

OL[EHO‘-IHBIE cpeacTBa

KoHujeHTpalys B CTOYHBIX BOJax, MI/JI:

B3BellleHHbIe BellleCTBa 100
LIMHK 28
Mellb 350
CBUHeL] 1

TemriepaTtypa 18

TIICK-6.3 cnoco0HOCTBI0 BHIOMpAaTh M PAaCCUYMUTHIBATH OCHOBHBbIE TEXHOIOTMUeCKHe Mmapamerpbl 3¢ (eKTHBHOIO M IKOI0THUYeCk
0e30macHOro Mpou3Bo/CTBA PaboT Mo nmepepadoTke M 000rameHUI0) MUHEPAIHHOTO ChIPbSI HA 0CHOBE 3HAHHUI MMPUHIMIIOB IPOEKTHPOBAHY

TeXHO/IOTHYeCKHX CXéM 000raTUTe/IbHOI0 MNpou3BOACTBaA U Bblﬁopa OCHOBHOI'0 ¥ BCIIOMOraTe/IbHOr'0 000raTUTe/IbHOI0 060py,uonannﬂ

(A
5

3HaTb ....TeXHOJIOTUUeCKWe TapaMeTpbl KOHJUIIMOHUPOBaHWs | Bonmpockl A/ MOAroTOBKH K K3aMeHy
000pOTHOI BO/IBI 1 MexaHuueckasi OUMCTKa CTOUHBIX BOJ,.
...ctocoObI W MeTOABl  WHXEHEePHOW  3aiuThl | 2 XUMHUYeCKre MeTO/bl OUUCTKH.
OKpY’Karollleid cpefibl TIPU 3KCIUTyaTalMOHHOW pas3Befike, | 3 PU3NKO — XMMUUeCKHe MeTO/ibl OUMCTKU MPOW3BO/ICTBEHHBIX
n00bIue U riepepaboTKe TBEP/BIX TMOJIE3HBIX MCKOMAEMbIX, | CTOUHBIX BOJ,.
a TakyKe TIPU CTPOUTE/IbCTBE 4 TIpouecchl yjaneHusi U3 BoJ| TOHKO U Y/IbTPAaTOHKOJUCIIePCHBIX
...3HaTb TeOpeTUYeCcKrWe OCHOBbI 3KOJIOTMUeCKOro | MpUMeceil.
MOHUTOPWHIa, HOPDMUPOBAHUS M CHWXeHUs1 3arpsi3HeHusi | 5 [1poiiecchl yaaneHys U3 BOA U yTUIU3al[MK UOHHBIX U
OKpyXKatollleid  cpefibl, = TEXHOT€HHbIX  CHCTeM U | MOJIEKY/ISIPHBIX KOMIIOHEHTOB.
5KOJIOTUYECKOTO PUCKA; 6 Buosiornueckrie MeTO bl OUMCTKHU.
...MeTO/IUKY BbIOOpa u pacueTa OCHOBHbIe | 7 [TepeBoj; HIOHOB B TPY/ITHOPACTBOPHMbIe COeIMHEHUSI C
TeXHOJIOTUUeCKre  rapaMeTpbl  3(@(EKTUBHOrO U | MOCAeAYIOIIUM UX OCaXKAeHUEM.
9KOJIOTMUeCKH 6€301MacHOro POU3BO/ICTBA 8 MeTo/1bl OUMCTKU CTOUHBIX BOJ, OT LIUAHK/IOB.
9 OumrcTKa HOHOOOMEHHBIM CTTIOCOOOM.
YMmetb ...pa3paboTaTth TMPUMEPHBI TUIAaH MEepOIpUITHs 110 | 3aJaHUsl KOHTPOJIbHOM pPadoThl «Bo/0110/1b30BaHNE B

palLMOHATbHOMY HCII0/Ib30BaHUI0 BOJHBIX pPeCcypcoB Ha
TOPHOM TIPOW3BO/ICTBE;

oborarrieHnmn».
2.0nwmcaTh HarpaB/IeHHs] UCTIOIb30BaHHUs BOJ| HA 000TraTUTeTbHOU
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CTpyKTYypHBI
1 5/1IeMeHT
KOMIIeTeHLIUU

[TnaHupyemblie pe3yabTaThl 00yUeHUs

OL[EHO‘-IHBIE cpeacTBa

MPOBOAWTE BBIOOD M pacueTbl 00OPYAOBaHUS AJIst
OUMCTKHU BOJ;
...BBIOMpATh OCHOBHBbIE TEXHOJIOTMUECKHWEe TI1apaMeTphbl
3¢ peKTUBHOrO U 5KO0JIOTUUEeCKU 6e3omacHoro
TIPOU3BO/ICTBA, TPUMEHSTh CBOM 3HAaHUS B 00/acTh
aHamsa pesy/bTaTta B3aMMO/IeMCTBHUS
TOPHOIIPOMBIIJIEHHBIX  TIPEJIIPUATAA C  OKpY’Karollen
cpejion;
...TIPOBOJIUTb  pacyeTbl 3KOJIOTMUECKOW HArpyskd C
WCTIO/b30BaHUEM SKCIIepUMEHTa/bHbIX M CIPaBOYHbIX
JJAHHBIX

(habpuke

Bapwuanrt 1

®abpuka MaruuTooboraTUTeTbHAS. JKee30pyJHOe ChIpbe.
3.0npeieMMTh rO/JOBYIO MOTPeOHOCTH 060TaTUTELHOM (habpHKU B
CBEXKel Bojie, HE0OXOIUMOM /IJ1s1 KOMITEHCAIIUH TIOTePh C
MIpOAyKTaMu oboraiijeHus], Ha UCTlapeHre B CYLIWIbHOM OT/ie/IeHUH
Y C TIOBEPXHOCTU XBOCTOXPaHW/IUIL[A, TIOTePb Ha (GUIbTPALMIO Uepe3
CTeHKHU U JIO’Ke XBOCTOXPaHU/IUILIA.

Bapuanr 1

[Tpou3BOAUTENBHOCTS M0 pyAe 5,2 MIH.T.B rof, Beixo[
KOHLIeHTpaToB 1-17%; 2-12%. BiaxkxHocTs pyzsl 3,7%,
KOHLIEHTPATOB: [0 cywku 1-10,2%; 2-9,0%, noce cymku 1-4,0%;
2-5,0%. XapakTepuCThKa XBOCTOXPaHWIUILLIA: TI/IOLIAAN 3epKaa -
1,35 km?, ctenok 0,21 km?, oxka 1,02 KM*,TIOpO/ibI JIOXKa M CTeHOK
cnabornporuiiaemblie. UensionHcKast 06/1aCTh.

4.01eHuThb 3¢ (HeKTUBHOCTE CUCTEMBI BO/JOCHA0KeHUSI
MpeAnpUsITUNA MO TOKa3aTesiM YPOBHS UCII0J/Ib30BaHUs BOJJHBIX
pecypCcoB B IPOMBILLIJIEHHOM MPOW3BO/ICTBeE.

Bapuanr 1

[TpousBoauTenbHOCTSH 110 pyae 340 T/yac; BiaxxHocTh pyasl 3,7%;
Pacxoj, cBexxelt Bozibl U3 uctoudrka 200M*/yac, 060poTHOI
200m*/uac, cOpoc cTounbix Bog 150m%/uac, Boja 1 pa30aBieHus
CTOKOB /10 HopMaTuBa IT1JIK 700 m*/uac.

Bagets

...HaBBIKAMH COCTaBJieHUs], BbIOOpa U pacyeTa MpoOLIeCCOB

W anmapatoB i OpraHu3aiud  000pOTHOTO
BoZocHabOkeHus Od,

...HaBbIKaMH BbIOOpa u pacueTa OCHOBHBIX
TeXHOJIOTUUeCKMX  TapamMeTpoB  3(GGeKTUBHOTO U

3amuTa s1abopaTopHBIX padoT.

KoHu1oHupoBaHre 000pPOTHBIX BOJ, 110 B3BEIlIeHHBIM Bel[eCTBaM.
KoHaumoHupoBaHre 000POTHBIX BOZ 10 HOHHOMY COCTaBy
XUMUYECKUMH MEeTO/IaMHU.

KoHauLMoHpoBaHre 000POTHBIX BOZ, 110 HOHHOMY COCTaBY
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CTpyKTYypHBI
1 5/1IeMeHT
KOMIIeTeHLIUU

[TnaHupyemblie pe3yabTaThl 00yUeHUs

OL[EHO‘-IHBIG cpeacTBa

5KOJIOTUUeCKH 0e30MacHOro TMPOW3BOJCTBA MeTOZlaMHU
OLIEHKM Harpy3kd Ha TIPUPOZHYIO Cpely U pacueta
Tipe/ie/TbHIX HOPMAaTHBOB BO3J€UCTBUSI Ha 3KOCHUCTEMBI,
XapaKTepUCTUK  TPOLECCOB,  MpPOTEKAIOIMX  TIpU
pa3paboTKe MeCTOPOKAeHH, TlepepaboTKe MUHEpPaJTbHOTO
CbIDbsi, OUMCTKE Ta30BbIX BBIODOCOB, CTOUHBIX BOJ U
YTHIM3ALU TBEPBIX OTXOZOB.

...HaBbIKaMM BbIOOpA MEPOTPUATUHN TI0 palMOHATBHOMY
UCTO/Ib30BAaHUI0  BOJHBIX  PEeCypcOB  Ha  TOPHOM
TPOM3BO/ICTBE, ~ CHIDKEHWIO  TEXHOTeHHOW  Harpys3ku
TOPHOTO MPOU3BO/ICTBA Ha OKPY)KAIOILYIO CPezy;

Cl)I/IBI/IKO-XI/IMI/ILIECKI/IMI/I MeTOJaMM.
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Memooduueckue pekomeHOayuu 0/151 N0020MOBKU K IK3aMeHY

CryzeHT pomyckaeTcsi K 3k3aMeHy npu moceijeHnd 80% nekuui, BBIMIOJTHEHUU U
3amyTe BCeX J1IabOpaTOpHBIX M TPAKTUYECKUX pabOT, TpesyCMOTPEHHBIX IPOTrPaMMOH,
BbINo/IHeHWI0 HVP B COOTBETCTBUM C MHAUBH/Ya/IbHBIM 3aJjaHUeM U HallMCaHWW CTaTbU WU
MOJTOTOBKY /I0K/1a/la U BBICTYI/IEHUU Ha HaAyUYHOW KOH(epeHLUH.

[MogroToBKa K 95K3aMeHy 3aK/IHYaeTcsi B HW3yueHMM U TIaTeJbHOW MpopaboTke
CTy[leHTOM Yy4eOHOro Marepuana /[JUCLWIUVIMHBI C Y4YeTOM Y4eOHHKOB, JIEKIIMOHHBIX,
7abopaTOpPHbIX W TIPAaKTUUECKWUX 3aHSITWUM, CTPYIIMPOBAHHOTO B BHjE 3K3aMeHallMOHHBIX
BOIPOCOB.

[nis pomycka 1Mo Kypcy CTy[eHT o0si3aH TpefoCTaBUTh TOJIHBIA KOHCIIEKT JIeKLWH,
xypHan HUPC u odopmiieHHYI0 B COOTBETCTBMM C TIpaBWIaMHU CTaTbi0 IO pe3yJibTaTaM
HUPC.

OK3aMeH IO KypCy NPOBOJWTCS B BHJe OTBETOB Ha /iBa BOIIPOCA 3K3aMeHAlJMOHHOIO
OusieTa U3 Mpe/ICTaBIeHHOTO BhILlIe epeyHsi U PellleHus 3a/laui.

Kputepuu onjeHKuU:

— Ha OLEHKY «OTJIMYHO» — OOyuaromuiicsi TI0Ka3biBaeT BBICOKHI YPOBEHb
chopmupoBanHocTu KomrieteHmi OITK-4; TTK-2; TTIK-5; ITK-10; I[TK-12; ITK-21; [ICK-6.3
, T.e. yCBOWJI yueOHbIM MaTepuas, HMCUepIibIBarollle, JOTMUYeCcKd, 'PaMOTHO HW3/I0XKHB €ro,
TOKasa/l 3HaHWS METOJO0JIOTMM HAy4yHOrO0 MCC/IefloBaHUs, CIleLjMa/JbHOM JIMTepaTyphl, He
JIOTTyCKa/l CyIleCTBEHHbIX HETOUHOCTeW, a TakXe TMPaBUIbHO TNPHUMEHS TOHATUMHBINA
anmapaT; OLleHKa OT/IMYHO BBICTaB/ISETCS, TOABKO B TOM CJIy4ae eC/lu CTYZ[EeHT, peLIunsI
3azauy.

— Ha OIIEHKYy «XOpomo» — OO0yYalol[UiCcsS TIOKa3blBaeT CpPeJHUN YPOBEHb
c(OpMHPOBAHHOCTU  KOMITeTEHL[MM, T.e., TIOKa3blBae€T 3HAaHME OCHOBHBIX MeETO/bI
WCCTIeJOBaHWM, MCTIO/Ib3yeMbIX B 00OTallleHN! T0/Ie3HBIX MCKOTIaeMbIX, B/la/leHre HaBbIKaMU
Y MeTOAMKaMH 000011jeHUsI pe3y/IbTaTOB He JI0MyCKasl CyIL[eCTBeHHBIX HETOUHOCTEH, a TaKkKe
NIPaBWIBLHO MPUMEHST TOHATUMHBIM anrapaT, pacCkasasl MOpsZOoK pelleHns 3a/jaui.

— Ha OIeHKY «YAOBJIETBOPHUTE/JbHO» — OOYYaroIIUiics TIT0Ka3biBaeT ITOPOTOBbIM
yPOBeHb C()OPMHUPOBaHHOCTH KOMIIeTEHLIUM, T.e. 3HaeT OCHOBHbIe OIpeZe/leHUs] U MOHSATHUS
eCTeCTBEHHbIX HayK, MeTOJbl TIOMCKAa WH(QOpPMalLMHM, MOXXET HHTepIpeTHpoBaTh U
KOMMEHTHPOBAaTh I0/yuyaeMyr0 WH(OpMaLUI0, [JeMOHCTPUPYeT HaBBbIKM pelleHUs] TPOCThIX
3ajauy;

— Ha OLIEHKY «HEeYy/OBJIETBOPUTEJIbHO» — pe3y/JbTaT O0y4YeHUs] He MJAOCTUTHYT,
oOyuaroluiicss He MO’KeT I0Ka3aTh 3HaHWs Ha YPOBHe BOCIIPOM3BeieHHsi U OOBSICHeHUs
MH(pOpMaLMy, He MOXKeT TI0Ka3aTh MHTe/IeKTya/lbHble HaBbIKU pellleHHs] MPOCThIX 3a/au.

8 YueGHo-MeTOouecKoe U MHGOPMaIOHHOE 00ecredeHNe JUCHUIUTMHBI (MOJYJIs)
a) OcHoBHas uTeparypa:
bayman A.B. Crymenwue u Bofoo6oport. U.I. ViccnenoBanust ¥ MpoeKTUPOBaHUE: -
HoBocubupck. I'opmarrkcropt. 2018.- 30 c., u.
https://gmexp.ru/netcat files/multifile/2382/Sqguschenie 2018. Proektirova

nie_.pdf

Mumypuna, O. A. Bogubie pecypcbl. KoHTposib KauecTBa. MeTozbl 00e33apakMBaHHS
yuebHoe miocobue / O. A. MwumypuHa, D. P. MymmHa, E. B. Tapaciok ; MI'TY. -
MarHuToropck: MI'TY, 2018 ISBN 978-5-9967-1122-2. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3574.pdf&show=dcatalogues/

1/1515135/3574.pdf&view=true
TopnoBa, O. E. OGe3BoXkvBaHHe TIPOAYKTOB oborairieHusi U 000pOTHOe BOAOCHAaOXKeHHe
oboratuTe/bHBIX (abpuk : yue6HOe mocobue / O. E. I'opsioBa, H. H. OpexoBa ; MI'TY. -
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0) /lonmo/iHUTE/IbHAA JIUTEPATypa:
1. OpexoBa, H.H. ParjoHanbpHOe KCI0/Ib30BaHKe BOAHBIX pecypcoB [Tekcr]: yueb. mocobue /
H.H. OpexoBa. — MarauToropck: MI'TY, 2004. -105c. — ISBN 5-89514-423-3. (bubnmoreka
MITY)
2.YysHos,I'.I". XBOCTOXpaHU/IMII[A ¥ OYHMCTKA CTOYHBIX BOJ: yuebHoe rocobue / I'.I". UysHOB;
YITY. - 2-e u3pn., mnepepab. - EkatepunOypr, 2005. - 230 c. :O6paboTka ocagkoB
nipou3Bo/icTBeHHbIX (bubmioreka MI'TY 622.7 U-969).

3.bo6poBa, 3. M. MeTo/ibI 3aIIIUThI BOAHBIX PeCypcoB : yuebHoe mocobue / 3. M. bobposa, O.
FO. UnbuHa ; MI'TY. - Marauroropck, 2012. - 79 c. : ui., cxemsl, Tabs. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=564.pdf&show=dcatalogues/
1/1100019/564.pdf&view=true

B) MeTroanueckue yKa3aHuUA:
MeTtoaueckrie yKa3aHHSI T0 BBLITIOJIHEHWIO J1ab0OpaTOpHBIX pabOT TIpHMBeZIeHbI B
MPUIOKeHuu 1.

r) [IporpammMHoe o6ecnieueHue u VIHTepHeT-pecypchI
ITporpammMHoe o6ecieuenue

Hanmenosanue [10 Ne norosopa CpoOK AeMCTBUs TULEH3UN
MS Windows 7 [-1227 ot 08.10.2018 11.10.2021
[-757-17 ot 27.06.2017 27.07.2018
[-593 ot 20.05.2016 20.05.2017
MS Office 2007 Ne 135 ot 17.09.2007 6eccpouHO
Kaspersky Endpoint Security | [1-300-18 ot 31.03.2018 28.01.2020
Ju1st 6usHeca - CTaHjapTHBIN O-1347-17 ot 20.12.2017 21.03.2018
[1-1481-16 ot 25.11.2016 25.12.2017
[-2026-15 ot 11.12.2015 11.12.2016
7Zip CcBOOOZIHO pacripocTpaHsieMoe | 6ecCcpouHo
1. 3BC "Jlanp" www.e.lanbook.com
2. 3JBC "Aunbykc" (ibooks) www.ibooks.ru
3. 3BC "MH®PA-M" (ZNANIUM.COM) www.znanium.com
4. 3OBC BOOK.ru https://www.book.ru/
5. OBC KoncysnbTaHT cTypeHTa http://www.studentlibrary.ru/
6. OnekTpoHHast 6Mb/MOTeKa YHHUBepPCcUTeTa Ha 6a3e 371eKTPOHHOTO Karasiora
7. http://old.magtu.ru:8081/marcweb2/Defaul.asp
8. https://magtu.informsystema.ru/Marc.html?locale=ru
9. TopHas sHIMKNONeAUs http://www.mining-enc.ru/

10. JXypnHan Bectnuk MI'TY http://vestnik.magtu.ru/
11. TOPHOE [OEJIO WH(popMaLMOHHO-aHa/JIMTUUeCKUI  TopTan  JJISITOPHSIKOB
https://www.mwork.su/gornie-zhurnali
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12. N3patensckuri aom «Pyna u Metannbel» ExxeHeze/lbHOe HOBOCTHOE 3/IEKTPOHHOE
u3nanue «Ore&Metals Weekly» http://rudmet.ru/

9 MaTepua/ibHO-TeXHHUYECKOe o0ecrieueHre JUCHHUIUTAHBI (MOYJIsT)
MarepuanbHO-TeXHUUECKOe obecrieueHre AUCIUTTMHBI BKIFOUAeT:

Tun v Ha3BaHUe ayAUTOPUH

OcHallleHue ayauTOpUMN

JlexuoHHas ayguropus 104

MynbTUMeiviiHbIe CPeICTBA XpaHeHus, Tiepefiaud 1
Tipe/iCTaB/eHysl MH(OpPMaLUU

JlabopaTopust oborarieHuH.

dnoTaluoHHbIe Ta00paTOPHbIE MAIIMHBI

ToJie3HbIX MCKoraeMbix 013 2.| YcraHoBka 6ecrieHHOM (ioTaryum
3.| BunTOBOM CcenapaTop
4. | Becsl
5.| pH-metp
1.
JIabopaTtopust ounctku Bog 10 1. | MyTHoMep
2. | Ilpubop Crennena
3.| O6pa3zer] MIKa/IbI LIBETHOCTU
4. | I'opr30HTa/IbHBIN OTCTOWHUK.
5.| BepTuKaabHBIM OTCTOMHUK.
6. | PaguanbHblil OTCTOMHHUK.
7.| Copb1oHHasi ycTaHOBKA
8. | MloHooOMeHHasi yCTaHOBKa
[TomerieHue [/1s1 XpaHeHUst
u NpoduIakTHYeCcKoro [IIkader aAns XpaHeHUsT y4yeOHO-MeTOAUYECKOH
o0CTy>KMBaHUSI yueOHOro | JOKyMeHTalid, ydyeOHOro obopy/oBaHusI U yueOHO-
obopyZoBaHust HarJISAHBIX TOCOOMHA.
komH.030, 9, CnecapHoe 0b60pyJoBaHue
07A
Aynutopuu nst | TlepcoHambHBIe KOMITBIOTEPHI ¢ TakeToM MS Office,
CaMOCTOSITe/TbHOMN paboThI: | BBIXO[OM B VIHTEPHET U C JOCTYIIOM B 3/IEKTPOHHYIO
KOMITbIOTEpHbIe KJ1acchl; | MHGOPMaIMOHHO-00pa30BaTe/IbHYIO Cpeay

yUTaJIbHbIe 3a/1bl OMOIN0TEeKU

YHUBEPCHUTETA
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[Tpunoxenue 1
Memoouueckue peKomMeHOAyuuU NO 6bINOAHEHUO U 3awjume 1abopamopHbIX

pabom

JIabopaTopHasi paboTa TpeZCTaB/sieTCs B BHZe TIOSICHUTETbHOW 3amMCKy. B 3ammcke 1o
KaXk/Ioi paboTe yKa3bIBaeTCs: Ha3BaHUe, Lieflb, TIOPSIOK BBITIOJTHEHUSI pabOThl C PUCYHKOM
YCTAaHOBKM (€C/i OH TpuBeZieH B JIabOpaTOpPHOM TIPAaKTUKyMe WA ero HeoOX0JrMO
BBIMOJIHUTh TI0 3afIaHHIO), OCHOBHBIE pe3yJabTaThl W WX 00paboTKa, TMo/yueHHbIe
3aBUCMMOCTH, BbIBOZbl. BBIBOZ COCOTOUT M3 [JBYX OCHOBHBIX 4YacCTell - KOHCTaTalus
TIOJTyYeHHBIX Pe3y/bTaTOB U aHa/MTUYeCcKast 4yacTh.

I[Tpu noAroToBKe pabOThI CielyeT MOMHHUThL, YTO OHA HEe [JOJDKHA BBITIOHSTHCS TOJIBKO TI0
OJJHOMY WCTOUHHKY W He JO/DKHA ObITh Komuel KHUT uau ctareidi. CoOpaHHBINA 1O Teme
MaTepHaJl I0/DKeH ObITh CHCTEMAaTHU3UPOBaH U 0600I1IIeH.

[TosicHuTeNbHas 3aMMCKa BBITIOMHSIETCS Ha MMcTax (opmata A4 C OHOM CTOpPOHBI JIMCTA.
Bo3smoxxHo odopmieHue pabor B 0o0UMX TeTpaAsx. 3aBHUCHMOCTM B 3TOM C/Iyuae
BBITTOJIHSIIOTCSI HA MWIJTUMETPOBOM Oymare.

I[Tpu Habope TekCTa HEOOXOAMMO TIPUZEP>KUBATHCS CJIeYIOLIUX TPeOOBaHUIA: TIONST CBEPXY
1 cHu3y 1o 20 MM, cieBa — 20 MM, cripaBa — 10 mMm; mipudT Arial unmm Times New Roman
pa3Mepa 12 MyHKTOB, MEeXXCTPOUHBIM UHTepPBaJI — MOJIyTOPHbBIN, ab3a1fHbid oTcTymn 10 MM.

3ammra paboThl OCYILECTBJISIETCS TI0C/ie TIPOBEPKU ee TIperojiaBaTesieM, MPOXOAUT BO
BpeMst JTab0OpaTOPHBIX 3aHSATHA WM KOHCY/IbTAl[WK. 3amura paboThl MOXKET OCYIIIeCTBIIATHCS
WH/IMBUAYalbHO WM OpUraZioi, KOTOpOM BBIMOJIHSIACH paboTa.

CTyZeHT [O/DKeH TIOATOTOBUTH [OK/AaZ, Ha 2 — 3 MHUHYTbl M OTBETUTb Ha BOMPOCHI
TrperofiaBare’isi.
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