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1 Ilesiu ocBOeHMS ANCHUIIUHBI (MOAYJIA)

LenssMu ocBoeHUsS] AUCLUTIIMHBI (MOAy/si) «TexXHONMOrusi OUMCTKU TIPOMBILIEHHBIX
CTOKOB 0OoraTWTenbHbIX (abpuK» SB/SIOTCS: (OPMUPOBAaHWE Yy CTYAEHTOB 3HAHWM JIJist
obecrieueHrs1 pPALMOHATILHOTO WCIOIB30BaHUS BOJHBIX PeCYpCOB /sl  BOJOCHAaOXKeHUs
oboratutenbHbIX Gabpuk v 'OKoB U nipeyripeskaieHyst 3arpsisHEHUs] U UCTOILEHUST BOJHBIX
00BEKTOB B pe3yJibTaTe MPOMBIIIEHHOW JesTelbHOCTA Ye/IOBeKa; 3HaHWM 0 crocobax u
MeTOZiaX KOHJWIIMOHUPOBaHUsSI 000pOTHBIX Bozi OD.

2 MecTto pucnuiuinHbI (MOAYJ/Is) B CTPYKType 00pa3oBaTe/IbHOW IPOrpaMMbI
MOATrOTOBKM 0akasiaBpa (Marucrpa, Crenuaamucra)

OuciprmiHa «TeXHOMOTHsT OYHMCTKY TPOMBIIIJIEHHBIX CTOKOB 00OTaTUTe/NbHBIX (habpuK»
BXOJUT B BapUaTHMBHYH uacTh Os0ka 1 oOpa3oBaTenbHON TPOTrpaMMbl JUCLIMITIMH 10
BBIOODY.

[ u3yuyeHUs: AUCLUIUIMHBI HeOOXOAUMBbI 3HAHUSI U YMEHUsI chopMHpOBaHHbIE B
pesyJibTaTe U3y4YeHUsl JUCLUIUIVH

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

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

- B1.5.17 ocHOBBI ropHOrO Jena: Kaaccudukalys 00beKTOB OCBOEHHsI MeCTOPOXKIeHHM
TIOJIe3HBIX 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: [10Jie3Hble HCKOTaemble,
BeIIleCTBEHHBIM COCTAaB; MOHSATHS METO/I0B 1 TIPOLIECCOB 00O0TaIleHNs TI0/Ie3HBIX NCKOTaeMbIX,
OCHOBBI TEOPUM pa3jiejieHusi MUHepasioB, TeXHOJOrhyeckrue CxeMmbl, 0bOoraTUTesbHbIe
habpuky;

- b1.B./IB.3.1 xumus (yioTopeareHTOB: K/laCCU(UKaL1sl peareHToB, /1eiCTBHe peareHToB
B Tporjeccax o0oralreHus 1MoJie3HbIX NCKOTIaeMbIX, CTPOEHHEe U CBOMCTBA PeareHToB.

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

b1.6.24  T'opHOIpOMBIlIeHHAas 3KOJIOTUS;

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/, 0OoTraIleHusl.

I1pu noarotoeke u 3amure BKP.

3 KomnereHuuu odyuarierocs, popMmupyemMbie B pe3y/ibTaTe 0CBOEHH
AMCLMILUIAHBI (MO/y/IsI) U IUVIAHHPYeMbIe Pe3y/IbTaThl 00yueHust

B pe3ysnbTaTe OCBOEHMs AMCLMIUIMHBI « T@XHOJOTMSI OUMCTKU TPOMBIIUIEHHBIX CTOKOB
oboraTuTe/IbHBIX (habpUK» 00y4YaroLUICs AO/DKeH 00/1a/1aTh CIeYIOIUMU KOMIIeTeHIIUSIMU:

CTpyKTypHBII
5/IeMeHT [1naHvpyeMble pe3ysibTaThl 00yUYeHHs
KOMITeTeHLIUU

OIIK-4 roToBHOCTBH) C eCTeCTBEHHOHAYYHbIX MO3MIMH OLleHNBaTh CTPOeHMHe,
XHMHUYECKUH ¥ MHHepPa/JbHBINl COCTaB 3eMHOH KOpbI, MopdosoruuecKue
0CO0EHHOCTH ¥ TeHeTHYeCKHe THNbl MeCTOPOXXAEHHH TBepJbIX IOJIe3HbIX




CTpyKTypHBIU
3/1eMeHT [TnaHupyemMble pe3yabTaThl 00yueHUs
KOMIIeTeHLIU

HCKOIIdE€MBIX IMPpHU PEII€eHUH 3a4a4 110 PAIJHOHA/IbHOMY U KOMIIJIEKCHOMY OCBO€HUIO
He/Ip

3HaTh ...OCHOBHbIe OTpe/ie/ieHUs] U TIOHSTUS, XapaKTepU3ytollilie CTPOeHUs,
XUMUYeCKUH, TTeTPOJIOTHUeCKUM U MUHePaJIbHbIN COCTaB TOPHBIX TIOPO/]
PYJHBIX U HEPYJHBIX MECTOPOXKAeHWM, BJUSIOIIUX Ha COCTaB BOJHOU
¢a3bl B KOTOPO# MPOXOAST MPOLiecChl 000rallieHus .1.; CTPYKTYpPy
ruzipocepsl; IKO0rMUecKre IPUHLIUIILI paljuOHATLHOTO
WCTIO/Tb30BaHUsI BOJHBIX PeCypCOB U OXpaHbl IPUPO/bI;

... TeOpeTUUeCcKre OCHOBbI MOHUTOPHHTA KauecTBa BOJ;

... 3aKOHOMEPHOCTH TpaHChOpMaluK 3arpsi3HeHU BOJJHOM Cpe/ibl Mo/
JleNiCTBUEM pa3/IMUHbIX (PAKTOPOB.

YMeTh: ...[IPOBOAWUTDL dHA/IM3 KAUY€CTBd BOJ;

...dHa/TM3MPOBAThb I.[EJ'IECOO6pa3HOCTI> M BO3MOXXHOCTb ITPUMEHEHHUA
TeXHOJIOTUM Hepepa60TKH 4 O60FaU_[eHI/IH MHWHEDPAJIbHOT'O CBhIPbA C
HO3HHHﬁ PalflMOHA/IBHOT'O MCTI0/Ib30BaHUA BOJAHBIX DECYDCOB,
PallMOHAJIBHOTO ¥ KOMITJIEKCHOT'O OCBOEHUWA HEAP.

Bnagets: ...uH(opMalrel 0 B3aMMOCBSI3U MUKPO ¥ MaKpO KOMITOHEHTHOTO
COCTaBOB BOJl M XMMHUYeCKOT0, (pa30BOro cocTaBa pyZ, C
TEXHOJIOTUUECKUMH TI0Ka3aTe/IsIMUA 00O0TallleHusl.

...HaBbIKAMH OL|eHKW pPAallMOHAbHOCTH  HCIO/Mb30BaHUS  BOJHBIX
pPecypcoB B 000TraleH!H I1.H.

I1K-2 B/1afjeHHeM MeT0/JaMH1 PAljHOHA/ILHOT0 H KOMIIEKCHOTO 0CBOEHHA
reopecypcHoOro noTeHIijiasa Hejp

3HaTh ...TEDMHUHOJIOTHIO, TpeOOBaHUs palMOHAJBLHOTO W KOMIUIEKCHOTO
OCBOEHHUSI Te0pPeCypCHOT0 MOoTeHI1aa Hefip
Ymets: ...QHaU3UpOBaTh  BO3MOXXHOCTb  PALIMOHA/JILHOTO  WCIIOJIb30BaHUs

Pa3/IMUHBIX TIPUPOAHBIX WM TE€XHON€HHBIX HMCTOUYHHKOB BO,E[OCHa6)KEHI/IH
OqD, PYAHUUYHBIX BOM, HEHHBIX KOMIIOHEHTOB, COAEPKAIUXCA B BOAdX.

Bnapets: ...HaBbIKAMM aHa/M3a BO3MOXXHOCTHM WCIIO/Ib30BaHUSI  Pa3/IMUHbIX
TIPUPOAHBIX U TEeXHOTEeHHBIX MCTOUHUKOB BojOCHaOxeHuss O,
MEeTO[AMM W3BJ/IeUEHUSI LIEHHbIX KOMIIOHEHTOB W3 BOJ, MeTOAaMH
OUMCTKU BOJ,

ITK-10 B1ajeHHeM 3aKOHO/aTe/TbHBIMUA 0CHOBAMH HE/IPOI0/Ib30BaHUs U
obecreyeHUs1 IKOJIOTHUECKOH M MPOMBIIIJIEHHO! 0e30macHoCTH paboT npH Jo0bIue,
nepepadoTKe MoJie3HbIX HCKOMAEeMbIX, CTPOMTE/IHCTBE H KCIUTyaTal[i{ MO/3eMHbIX

COOPY)KeHHI.

3HaTh ...HOpMaTHBHbIe JIOKYMEHTbl U OCHOBBI 3aKOHOJATeNhCTBa B 00/acTH
MIPUPO/I0MN0/Ib30BaHUsl, UCTIOIb30BaHUSI BOJHBIX PeCypCOB.

YMeTh: ...QHa/IM3UPOBaTh CUTYyalMI0 C TIO3ULIMMA 3aKOHO/AaTe/lbCTBa, YMeThb
NIPUMEHUTh HY’>KHble HOPMAaTHBHbIE [JOKYMEHTbI NPY NPOeKTUPOBAHUU
0.

Bnazets: ...nH(opmaLer 00 OCHOBHBIX TpeOOBaHMSX 3aKOHO/ATeNbCTBA B
00/1aCTH WCTIOMB30BaAHMSI M OXpaHbl BOJHBIX PeCypCOB, BO/IOCHAaOKeHUsI
Y KaHaJIM3aLMH.

ITK-5 roToBHOCTBI0 IeMOHCTPHPOBATh HABBIKH Pa3padoTKH MUIAHOB MePONPHUATHIA 110
CHIDKEHHI0 TeXHOTeHHOH HAarpy3KH IPOM3BOACTBA HAa OKPYXKAKINYI cpejy HpH
JKCIUTyaTallHOHHOW pa3Befike, J00bIue M mepepa0oTKe TBepJbIX IOJIe3HBIX




CTpyKTypHBIU
3/1eMeHT [TnaHupyemMble pe3yabTaThl 00yueHUs
KOMIIeTeHLIU

HCKOIIdE€MBIX, d TAK)Ke IIPHU CTPOUTE/IBCTBE U IKCIUIYaTAIIUHA

3HaThb ...OCHOBHbIE IPOCTPAHCTBEHHO-IUIAHUPOBOYHbIE M TEXHOJIOTMUYecKue
pellieHrs] MepOTIPUATHI 0 CHI)KEHHIO TeXHOTeHHOW HarpysKd OPHOTO
TIPOM3BO/ICTBA Ha rupocdepy;

Ymets ...TIPEJIJIOKUTb MEpOMNpUATHSI 10 palMOHaJbHOMY HCII0/Ib30BAHHUIO
BOJHBIX DPeCypcoB TIpyM OOOramieHuH I.M. CHI)KEHHWI0 TeXHOTeHHOMN
Harpysku OT CTOYHbIX BOoZ, Od Ha OKpy»Karolyto Cpeay;

...pa3paboTaTh CHI)KeHMs TOTepb BOZbI M OpraHu3alvy BozoobopoTa
yepe3 XBOCTOXPaHWIHILE U1K OUUCTHbIE COOPY>KEHHUS.

Bragetsb ...HaBbIKaMHM  BbIOOpa  TEeXHOJOTMM W  crmocoba  0OOPOTHOrO
BOJIOCHAO)KeHUsST i1 oOecrieyeHUs] PaLMOHA/TIBHOTO — WCTIO/Ib30BaHUS
BOJHBIX  PECypCOB U CHIKEHHIO  TeXHOTeHHOH  Harpys3Ku
oboraTuTeIbHOTO TIPOM3BO/ICTBA Ha OKPY KAIOLIYIO Cpefy.

ITK-12 roToBHOCTBIO ONIEPAaTHBHO YCTPAHATHh HapylleHUs MPOM3BOACTBEHHBIX MPOLecC
BeCTH NepPBHYHbIN YUeT BBINO/IHAEMbIX Pad0T, aHA/IM3UPOBATh ONePaTUBHbIE U TEKYIIY
MOKa3aTe/IM MPOU3BO/ICTBA, 000CHOBBIBATH MPe//I0)KEHHUSI M0 COBePIIEHCTBOBAHUIO
OpraHu3anuy Npou3Bo/CTBA

DB,

3HaTb ... TIPOU3BO/ICTBEHHBIE TIporiecchl Od;
...TEXHOJIOTMYECKYHO POJib BOABI B npoueccax OI1U;
...MCTOUHHUKH BogoCHa0xeHnss OD;
... IPUHLUIIBI BOJOOTBeeHus Ha OD;
MeTO/Ibl PALJMOHA/ILHOTO M KOMILJIEKCHOTO HWCIIO/Ib30BaHUS BOJHBIX
pecypcos;
...KaccuduvKalyy rnpuMeceii MpUPOIHBIX U CTOYHBIX BOJ;
...CxeMbl BofiocHabkeHus Od, rokasaresi KauecTBa BOJ.
... HOpMaTUBBI KauecTBa BOJ;
...3aKOHOMEPHOCTM B/IMSIHUS KayecTBa BOJ Ha TeXHOJOTUUeCKHe
nokasaresy OITH.

YMeTb ...000CHOBaTh cxemy BogocHabxenust OP

...000CHOBaTb MepOIpUATHS TI0 KOHAWUL[MOHUPOBAaHUIO 000POTHOM BO/BI
Y OUMCTKe CTOUHBIX Bog OD

...BbIOpaTh cmocob6 W paspaboTate CxXeMmy KOHAWIMOHUPOBAHMUS
000POTHOM BO/Ibl M OUMCTKH CTOYHBIX Bog OD

Bnagets ...HaBbIKaM{ BBIOOpa MeTOZA KOHAWLMIOHMPOBaHWsS O0OOPOTHOUW BOJBI U
OYMCTKHU CTOYHBIX Bogi OD

...HaBbIKaMHl  BbIOOpa  CXeMbl  BO/IOCHaOKeHUsT W MeTofa
KOH/JMLIMOHUPOBAHUS 000POTHOM BO/IbI M OUMCTKH CTOUHBIX Bog OD
...HaBbIKaM{ BbIOOpA M pacueTa amnrapaTtoB W CXeMbl BOJOCHAOKeHWs,
CXeM KOH/JULIMOHHUPOBAHHUSI 000POTHOM BOZBI U OUUCTKH

...MeTo/jJaM{ parjOHaTbHOTO ¥ KOMIUIEKCHOTO OCBOEHHS re0pecypCHOTr0
NoTeHI[MaMa HeAp (B T.4. TIPUPO/JHBIE TIO/3eMHbIE BO/bI, TEXHOT€HHbIE
BOJbI).

ITIK-21 TroTOBHOCTBIO [|eMOHCTPUPOBAaTb HAaBBIKM Ppa3paloTKH CHCTeM 10
00ecreyeH!U0 KO0/I0TMYeCKOH M MPOMBIILIEHHOW 0€30MacHOCTH NMPH NPOHU3BOACTBE
pabdoT Mo 3KCIUTyaTalMOHHOM pa3BejKe, A00bIue U mepepadoTKe TBEPABIX MOJIe3HBIX




CTpyKTypHBIU
3/1eMeHT
KOMIIeTeHLIU

[TnaHupyeMble pe3ynbTaThl 00yUeHUs

HCKOIId€MBIX, CTPOUTE/JBCTBY U JKCITYdTAIIMH IT0/I3€eMHBIX 00HeKTOB

3HaTb ...OCHOBHBIE METO/Jjbl KAaueCTBEHHOTO W KOJMYECTBEHHOTO aHajM3a
OTIaCHBIX W BPEJIHbIX aHTPOIOTeHHBIX (PaKTOPOB TOPHOT'O TIPOW3BO/ICTBA;
ob61rie TpebOBaHMS MO 00eCTIeUeHHI0 IKOJIOTHUECKOW U MPOMBIIIIEHHOM
0e30I1aCHOCTY;
...TIpUMepbl  pa3paboTKU CHCTeM 10 06ecreueHHr0 3KOJ0OTHUeCKOr |
TIPOMBIIIIJIEHHOM 6e3011acHOCTH;
...TIPUHLIUMBI pa3pabOTKU CHCTEM TI0 00eCTeueHHI0 3KOJIOTHUECKOH U
TIPOMBIIIIJIEHHOW 0e3011aCHOCTH.

YMeThb ...TIPOBO/IUTh PacueThl C WCMO0/Ib30BAHUEM SKCIIEPUMEHTA/bHbIX U
CTpaBOYHBIX /IaHHBIX, OOOCHOBBLIBATH 3KOJIOTHUYECKU 0e30rMacHOCHBIE
TexHoJsioruu OIIU;
...MCTO/b30BaTh TEOPETUUECKHE 3HAHWM B MPAKTUUECKOM /1eATe/IbHOCTH;
apryMeHTHPOBaHO JTOKa3bIBaTh He00X0JUMOCTh pa3paboTKu
MEpOTIPUSATUIA TI0 BOJOIO/TOTOBKE W BOJOOYMCTKUA TP OOOTaIlieHuu
L.U.;

Bnagets ...OCHOBaMM  pallMOHA/IbHOTO  MCII0/Ib30BaHKWsI BOJHBIX  PeCypCOB,

V3B/IeUeHUs] L[€HHBIX KOMIIOHEHTOB U3 CTOUHBIX BOJl, OUUCTKA CTOYHBIX
BOZI.

HaBbIKAMM pacyeTOB ammapaTtoB OUMCTKM UM [apaMeTpoB
KOH/JJULIAOHWUPOBAaHUsI BOJ, C WCII0/Ib30BaHHWEM SKCIepUMeHTa/lbHbIX U
CMPaBOYHBIX JJaHHBIX;

IICK-6.3 cmoco0HOCTBI0O BbLIOMPAaTh M PACCYUTHIBATH OCHOBHBIE TEXHOJIOTHUECK

napaMerpbl 3G (eKTHBHOI0 M HKOJOTHUYeCKH 0e30macHOro npou3BOjACTBa pador

nepepaboTke W 000raijeHHI) MHHEPA/JLHOTO ChIPbSi Ha OCHOBE 3HAHWN TPUHLIMIL
NMPOEKTUPOBAHUS TEXHO/IOTHYECKHX CXeéM 000raTUTEe/JIbHOT0 TPOU3BOACTBA M BBIOC

OCHOBHOI'0 ¥ BCIIOMOraTe/IbHOIr'0 000raTuTe/IbHOI0 oﬁopynonaﬂnﬂ
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3HaTL

...TpeboBaHusl K BOje, MCIONb3yeMoi B mpoieccax OIIM B KauectBe
TPaHCIIOPTHPYIOLLeH, OXJIaXKAAOLel U peaklIMOHHOU cpef

...ctocoObl W MeTOJbl HWH)XEHePHOW 3alluThl THUApocdepbl TMpU
riepepabOTKe TBeP/IBIX I0JIe3HBIX UCKOTIAeMBbIX.

...3HaTb TeOpeTUYeCKHe OCHOBBI 3KOJIOTMYECKOI0 MOHUTOPUHIA, METO/bI
aHa/v3a KauecTBa BOJBI.

...HODMUDOBAHUSI Y CHIDKEHUsS] 3arpsi3HeHHs OKpY’Karollleld cpefpbl,
TeXHOT€HHBIX CUCTEM U SKOJIOTMUeCKOr0 PHUCKa;

...METOAUKY BbIOOpa M pacyeTa OCHOBHOTO U BCIIOMOTaTeIbHOTO
oborarurensHOrO0 00OPYZOBaHMSI [JIsi OpraHM3aliyd  PaLMOHATBHOTO
WCTIOb30BaHUsT BOJHBIX PeCypcoB M 00e3BpeXXUBaHUS MPOMBILLITIEHHBIX
CTOKOB Ha O®.

YMmeTb

...pa3paboTaTb TIPUMEPHBIM TUIAH MEepOIPUATHSI TI0 PpaljOHA/ILHOMY
WCTI0JTb30BaHUI0 BOAHBIX PECYPCOB Ha TOPHOM TIPOM3BO/ICTBE;

... IPOBOJUTB BLIOOP M pacueTbl 000PyAOBaHUS [Jjisi OUMCTKU BOJ;
...BbIOMpATh OCHOBHbIE TEXHOJIOTHUECKHE MapaMeTpbl 3((}eKTUBHOTO U
9KOJIOTMUeCKH 0e30TacHOTO TIPOM3BO/ICTBA, MPUMEHSTh CBOW 3HAHUS B
obmacTy aHa/mM3a pe3ysibTaTa B3aWMOJIEMCTBUS TOPHOMPOMBIIIIEHHBIX
TIpeJNpUSTUI C OKPY>Katolllel cpesoi;

...TIPOBOJUTh pacueThl JKOJIOTUYECKOW Harpy3Kd C UCIO0Jb30BaHHUEM
9KCTIePUMEHTA/IbHBIX M CITPABOYHBIX JIaHHBIX




CTpyKTypHBIU

3/IeMeHT [TnaHupyemMble pe3yabTaThl 00yueHUs
KOMIIeTeHLIU
Bnazets ...HaBbIKAM{ COCTaBJ/IeHWs, BbIOOpa M pacyeTa MPOLIECCOB U arlliapaToB

JIsl OpraHu3alu 060poTHOTo BoZiocHabxkeHust OD.

...HaBbIKAMM BBIOOPA UM pacueTa OCHOBHBIX TEXHOJIOTHYECKUX
rnapamMeTpoB  3(G¢deKTUBHOIO M 3KOJIOTUYeCKU 6e3omacHoro
TIPOU3BO/ICTBA.

...MeTOZaM{ pacueTa TEeXHOJIOTUUECKUX CXeM, BOJHO-IIJIAaMOBOTO
pacueTa U Mpe/ICTaB/IeHUs pe3y/IbTaToB.

...HaBBbIKaMH BbIOOpA MEPOTIPUSATHI 110 paljMOHAILHOMY MCII0J/Ib30BaHUIO
BO/IHBIX PECYpCOB Ha TOPHOM TIPOM3BO/ICTBE, CHIDKEHUIO TEXHOTE€HHOMN
Harpy3ku ropHOTO MPOU3BO/CTBA Ha OKPYXKAKOLLYIO CPejy;




4 CTpyKTypa M CO/iep>KaHue JUCLUIIIMHbI

OO011jas1 TPYA0€MKOCTh AUCILIUTUIMHBI COCTaB/sieT 4 3aueTHBIX efuHUI] _144__ akaj. 4acoB, B TOM UUCJIE:

— KOHTaKTHasi pabora — __19,2 aKa/i. yacos:
— ayauTtopHas — __16 aka/i. 4yacog;
— BHeayauTopHas — __ 3,2 aka/i. yacoB

— camMocTosTebHas pabora— _ 116,1 aka/i. 4yacog;
— TIOATOTOBKA K 3K3aMeHy — 8,7 akaz,. yaca
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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. [TpoBenenusi 3aHsTHii B (hopme [1eMOBBIX WUrp, pa3dOp KOHKPETHBIX CHUTyaluH, 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. ITupKy/ISL{is BOABI B 0KeaHe (MOPCKHeE TeUeHHs) NPUBO/JAT K IJIAHETAPHOMY..
A) TeryiooOMeHy B)MaccooOMeHy
b) Boj00OMeHy T)B/1arooomMeHy

2.EcTecTBeHHbIEe U3MEHEeHUS, YXYALLIeHHs KauyecTBa BOAbI HAHOCAT?
A) 11yHamMu B) U3BepyKeHre BY/JIKaHOB
B) npoMmebIlIeHHOCTE T') HABOJAHEHUS

3.Ba)kHble NPUHIUIBI PAl{HOHA/ILHOI'0 UCII0/Ib30BAHUSA BO/JHBIX PeCYypPCOB, SAB/IAETCH:
A) npodunakTriKa B) HayuyHasi 000CHOBaHHOCTh

b) KOMIT/IeKCHOCTb BO/IOOXPaHHBIX Mep I') OpUeHTUPOBAaHHOCTb Ha CIIeL[r

-(uueckue ycioBuUs

4. B cTPyKTYype MCII0/1b30BaHHsA BO/Ibl OCHOBHOE ee KOJTHYeCTBO MPUXOANTCS:



a) Ha JI0JTF0 >KUUIITHO-KOMMYHAJIbHOTO X03STiCTBa; 0) Ha [I0JTF0 TIPOMBIILIJIEHHOCTH; B) Ha
JIOJIFO CeJIbCKOTO XO3SIMCTBA.

/JonoaHume npednodiceHue

1. Boaa siBnsieTcs ...

2. BojiHble pecypchl roCcyiapCcTBa BK/IHOYAIOT C/IeAYIOLe BOJOUCTOUHUKHY: ...

3. Kpynnetinme peku Poccuut: ...

4. Kpynseiiuve o3epa Poccuu: ...

5. KpynHetine Bogoxpanunuila Poccuiickol ®esepalivu: ...

6. CxeMa CTpOeHHs MOJIEKYJIbl BOJBI.

3agaHue KOHTPO/IbHOM paboThl . «BojHbIe pecypchbl». (BapHaHThI BONPOCOB)

1. BekoBble ecTecTBeHHbIe 3ariacbl 1 BO30OHOB/IsieMble BOZIHbIe pecypchl. PacripesienieHue
3aracoB Bo/ibl B TUIpocdepe.

2. J1aTh ompeziesieHHe U MO/IPOOHOE OMUCAHKE BOJOMCTOYHUKA, AaTh XapaKTePUCTHKY,
OCHOBHbI€e T10Ka3aTe/ Iy U rapaMeTphbl ero XxapakTepusyollye: pekuy,

03epa, BO/IOXpaHW/MILA, 60/10Ta, JIe[HUKH, 110/j3eMHble BO/[bl, MHOTOJIETHSISI Mep3710Ta,
MUPOBOM OKeaH.

3. OLeHKa BOJJHBIX PeCYPCOB: ypaBHeHHe BOJHOTO OasaHca, BOAHBIN OanaHC B Tipesiesiax
peuHoro 6acceiiHa, BoZ|0IT0/Ib30BaHKe U BogomnoTpebienne, BXK, cxema dhopMyUpoBaHHsI.

Tema 2. IIpaBoBbIe 0CHOBBI 0XPaHbI U PaliMOHA/ILHOT0 HUCI0/Ib30BaHMA BOJAHBIX
pecypcoB. Texnosiornueckuu perjiameHT O®. Iloka3aTenmm KauecTBa BoO/Jj
Tecmoeble onpocol

1. Korpaa 0bu1 puHAT 3aK0H «O Hegpax»?

A) 1992 B) 1994

b) 1993 r)1990

2. O0BeKTaMM rocyAapCTBeHHOT0 MOHUTOPHHIA BO/JHBIX 00 bEKTOB AB/IAETCA?
A) BofoXpaHU/IMIIa B) peKU

b) Mopsi ') okeaHbI

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

A) «O6 obpa3oBanun» B) ®I'T

b) «Konctutynuei» I') «O06 oxpaHe OKpy»Karolel cpe/ibi»

4. Ha Tepputopuu cydobeKkra Poccuiickoii ®ejepanuy aAMUHUCTPUPOBaHUe
BO/I0X035IICTBEHHOM /IeSITe/IbHOCTHIO OCYIIeCTBI/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/lbHOTO 3aaHUS.

BapuaHnr 1

[TepeuncivTe HCTOYHUKY SKOJIOTUYECKOTO TpaBa.

[Tepeuncivite 0CHOBaHYsI BO3HUKHOBEHUs IpaBa BOJOII0/Ib30BaHUSI.

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

Tecmoegblie 80Nnpochbl

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

Kak Br1 noanmMaete TepmuH «ObopoTHOe BojocHabxeHHe»? O00poTHOE BOAOCHA0KeHHe -

3ajaua YcTaHOBUTE COOTBETCTBUE MeXK/y THITaMH 3arpsisHeHni (O1aHK 3aiaHus y

Triperio/iaBaTe/isi) ¥ BbI3bIBAIOIIIMMU UX BU/IaMU BO3ZIEMCTBUH C BOZOM.
3ajaya OILIEHWTh TIPUrOJHOCTE TIpoO BoAbl (67aHK 3aflaHUs Y TIperojaBaTesis) [Jist
TEXHOJIOTMUECKUX TIPOIIeCCOB; TPOAHA/M3UPOBaTh TUITbI  3arps3HeHUs TUApocdeps;
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TNIpeJi/I0KUTh IyTH pelleHNnst KOHOULMOHUPOBAaHNUS BOJ,.
3aaHusA KOHTPO/IBHOM padoThl «Bosomob30BaHue B 000OTaIlleHUM».

2.0nucath HarpaBJ/ieHUsI UCTIOb30BaHKUs BOJ| Ha oboraTuTenbHOM (abprike

Bapuanr 1

dabpuka MarHuTooOOraTUTE/TbHAs. JKe/ie30pyHoe ChIphe.

3.0npezieMTh rOZIOBYIO MOTPEOHOCTL 0O0TaTUTENbHOU (habpHKU B CBEXKeH Bo/e,
HeoOX0IUMOM Z1Jisi KOMITeHCALIUKY TIOTeph C MPOAYKTaMH oboraliieHus1, Ha UcriapeHue B
CYLLIW/ILHOM OT/eJIeHHH U C TIOBePXHOCTU XBOCTOXPaHW/IMIIA, TTOTeph Ha (GUIbLTPALIUIO uepe3
CTEHKH U JI0’Ke XBOCTOXPAHW/IUILIA.

Bapuanr 1

[Tpou3BoauTENBHOCTD MO pyAe 5,2 M/IH.T.B rofi, Beixos koHieHTpaToB 1-17%; 2-12%.
Bnaxnocts pyabl 3,7%, KOHLIeHTPaToB: A0 CywwKu 1-10,2%; 2-9,0%, nocne cywku 1-4,0%;
2-5,0%. XapakTepuCTHKa XBOCTOXPAHW/IMIIA: TUIOIIAAM 3epKaia -1,35 km?, cteHok 0,21 Kv?,
noxa 1,02 KM?,II0po/ibl JIOXKa U CTeHOK c1abornpoHuaeMele. YeasOuHcKast 00/1aCThb.
4.01eHuTb 3P PeKTUBHOCTb CUCTEMbI BOJOCHA0XKEeHUST TIPeATIPUSATHH 110 TI0Ka3aTesisiM YPOBHS
WCI0/Ib30BaHMUsI BOJJHBIX PECYPCOB B NMPOMBILLLJIEHHOM MPOM3BO/ICTBeE.

Bapwuanrt 1

[TpousBoguTenbHOCTE 10 pyge 340 T/uac; BnaxxHocts pyasl 3,7%; Pacxon cBexxeit BOJbI U3
ucrounuka 200m*/uac, o6opoTHoii 200m*/uac, c6poc cTounsix Bog 150m*/uac, Boga as
pa3sbaB/ieHusi CTOKOB 0 HopMatuea ITJIK 700 m*/uac.

Tema 4. CToKooOpa3oBaHue 1 Bo00TBejeHHe Ha OD. XBoCcTOXpaHU/IHIIIE.
Tecmoeble eonpocnl

1. Ha3oBure coopy>keHus Ha KaHa/M3al[MOHHOM ceTH (a) ropoja u (0)
TTPOMBIIIIJIEHHOTO TIPE/IITPHSITHSI.

B 7 J
i

a)
g/ 5 7
: Tolt= 1
‘l 2 u s ]

B
57
s .{;j

3ajaHusA KOHTPOJIGHOM padoTsl «BosooTBeneHe».

1.PaccuntaTh K03((HULMEeHT cMellleHHsl CTOYHBIX BOJ, C BOZOM BOZ0eMa Y pacueTHOIro CTBOpa
U OTpe/ie/IUTh KPaTHOCTb pa3baB/ieHusl.
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Bapuanrt 1

CpejHeMeCsYHbBIi pacxoj BOJbI B peKe, M/C 30
CpenHsisi CKOPOCTb TeueHus, M/C 0,64
CpegHsis rimyOuHa pyciia, M 1,2
V3BUIMCTOCTD pyciia 1
Pacxo/; CTOYHBIX BOJI, M*/C 6,2
Tun BeITycKa* )
PaccTosiHie OT MecCTa BBIITyCKa 10 paCYeTHOTO CTBOPa, KM 3,5

Tema 5. OuKMCTKa CTOYHBIX BOJ M KOHAHUIMOHUPOBaHUE 000poTHBIX Bog O®. O6mme

cBeaeHud, Knaccn(lmxaunn METO0/10B U HpHMECEﬁ.

3aaHusA KOHTPO/IBHOM padoThl «Bogoounctkar.

1.PaccunTaThb C UCII0/Ib30BaHUEM [AaHHBIX U3 npe,qbl,qyu.[el‘/’l pa6OTBI CTerneHb OUMCTKH

CTOYHBIX BO/] 1epe]; cOPOCOM B PEKY.

Bapuanr 1.
Kateropus BoA0M0/Ib30BaHUS™** II
KoHueHTpauus B peke [0 BBITTyCKa CT.BOJ, MI/JI:
B3BellleHHbIe BelllecTBa 10
LIMHK 0,2
Me/lb 0,5
CBUHeL] -
KoH1eHTpalys B CTOYHBIX BOJAaX, MI/JI:
B3BellIeHHbIE BelleCTBa 100
LIMHK 28
Me/lb 350
CBUHeL] 1
Temmeparypa 18

Tecmoeblie 801npochbl

1 IToa XIIK moHUMAIOT MacCy KHC/I0PoAa (B Mr), HE00X0AUMYH0:

a) a1t okucienus 1 mr BerjectBa B CO,, H,O, NOs™ ; 6) g1s okucierust 10 Mr Belriectsa

B CO,, H,O, NOs" ; B) /151 OKHUC/IEHUS] OPTraHWUUeCKUX TIPUMeCel, coziepKaruxcs B 1 1m3

BO/IbI.

2. ITopa BIIK noHMMaKOT cojeprkaHue KHcaopo/a (B Mr/qm3), H3pacxo0BaHHOIO 3a

OHPEAEHEHHbIﬁ NMPpOMEXYTOK BPpEMEHHU:
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a) auist okucaenus 1 mr BerrjectBa B CO,, H,O, NOs™ ;6) Ha a3poOHOe Ouoxumuueckoe
OKHCJIeHHe (pa3/ioKeHHe) HECTOMKUX OPraHUUeCKHX BeIeCTB, COZEPXKAIUXCS B BOZIE; B) Ha
OKHMC/IeHHE OPraHuYeCKMX MpUMeceii, CoiepyKaimxcs B 1 1mM° BOJbL.

3. Knaccudukarus JI. A. Ky/ibCKOTro yuuThIBaeT: a) MPUHIUI JOMYCTUMOCTH HCTIO/b30BaHuUs
BOJZl B 000POTHOM BOJj0CHaOXeHUH; 0) (ha3zoBoe U AUCIIEPCHOE COCTOSIHUE 3arpSI3HSIOLUX
ripuMecel; B) MOJIEKYJIIPHYIO MacCy 3arpsi3HSIFOIIUX BelleCTB.

4. [Ins yaaneHus U3 3arpsi3HEHHBIX CTOYHBIX BOJI B3BEIIIEHHBIX BEIeCTB, KaK MPaBUIIO,
TIPUMEHSIIOT: a) MeXaHUUeCKHe Crioco0bl OUMCTKH; 0) XUMHUUeCKHe CIIOCOObI OUMCTKH; B)
OuoJIoruUecKre CriocoObl OUMCTKY; T) CreldaibHbIe CIIOCOObI OUHUCTKH.

3agaHue KOHTPO/IbHOM paboTs! «[IpupoaHas Bosa. CBoOICTBa, XapaKTepUCTHKaA,
MOKa3aTe/i KaueCTBa» (BapHUaHThI BOMPOCOB)

IIpopo/pKuTe Npe/io)KeHue:
1. CocTtaB NpUpoAHOI BOJBI.
[Toj KaueCcTBOM NPHUPOAHOM BOABLI TOHUMAIOT ...
['pymnmbl nprMecet TpUPOAHON BOABIL:
['pynmbl nprMecei CTOYHOM BOJBI:
CrouHble BOJbl Pa3IAvaloT ...
dusnueckue rokasaTesn KauecTBa BOJBL: ...
XurMuryeckue 1MoKasaTeiu KauecTBa BOJBL: ...
CanurtapHo-0OrosioruuecKye rmokasaTesid KauecTBa BOJbL: ...
MeTo/ibl OUUCTKU BOJbI, UX XapaKTePUCTHKA.
. PaijoHanbHOe MCroib30BaHue BOAHBIX PeCypCcoB — 3TO ...

LN~ WN

—
(=)

3apaua. OnpesienTh, YTO /ISl JAHHOU PY/Ibl Oy/IeT SBASTHCS Crielu(UIecKUMU 1
vHaMbpepeHTHBIMY TIPUMeECSIMU B BO/IHOM (ha3e mpu (ioTaruu.

Tema 6. MexaHuuecKasi OUYMCTKA CTOYHBIX BOJ, M KOHJUL[HOHUPOBAHUSA
000poTHBIX BojJg OD
Tecmoegble sonpocbi

1. OCHOBHBIMHM anmapaTaMu JJjisi OTCTAUBAHUA SIBJIAIOTCA: a) MIECKO/IOBKH U OTCTOWHUKU;
0) perieTky; B) GUIBTPBI; T) TUAPOLIUKIIOHEI.

2. Kak npaBW/i0, MexaHH4YeCKasi 0OUMCTKA 00ecreunBaeT CHIKEHHE B CTOYHBIX BOAX
KO/IMYeCTBA B3BeIIeHHBIX BeliecTB Ha: a) 10-35%; 6) 40-80%; B) 90-95%.

3. Kak npaBu/io, MexaHHYeCcKas 0YMCTKA o0ecrieunBaeT CHIKeHHEe B CTOYHBIX BOJAX
KOJTHUeCTBA OPraHnyecKHUx 3arpsisHeHud Ha: a) 10-15%; 6) 20-25%; B) 30-45%.

4. Martepuasbl, HCII0/Ib3YyI0IMecs /ISl (GUIbTpanuy, J0/DKHbI YA0B/I1eTBOPATH
C1eAyIOIHM TPeOOBaHHUAM: a) Ha/TMUKe OTpe/ie/IeHHOro (pakKI[IOHHOTO COCTaBa; 0)
CIIOCOOHOCTH TPOSIB/SITH MIOHOOOMEHHbIe CBOMCTBA; B) MeXaHHWYeCKasl TPOUHOCTh Ha
VICTUPaHUe U U3MejlbueHue; I') XHMHUYecKas CTOMKOCTh K BO/ie U IPHMeCsAM.

5. IIpoAyKT, KOTOPBIi Mo/Ty4aeTcsi MPHU y/ja/IeHUH B3BelIeHHbIX BelleCTB U3 CTOUHBIX
BO/I, HA3bIBAETCA: a) aKTUBHBIN 1T, 6) 0CcazioK; B) (GUIBTPYIOIIMI MaTepHall.
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Tema 7. DU3UKO-XUMHUECKasi 0UMCTKA CTOYHBIX B0/, Y KOHAULIMOHUPOBaHUSA
obopoTHbIX Bog OD

Tecmoeble 6onpochl

1. CopOuusa npeHa3HaYeHa /I IJTy00KO# OUMCTKH CTOYHBIX BOJ OT: a) B3BellIeHHbIX
BelllecTB; 0) paCTBOPEHHBIX OPraHUUECKUX U HEOPTaHWYeCKUX BEIECTB; B) HEPACTBOPEHHBIX
OpraHMYecKHX U HeopraHU4eCcKHx BellecTB,;

2. B KauecTBe COPOEHTOB B mporecce COPOLMU UCMOJIB3YIOT: a) Kpaxmas v 3Gpupsl; 0)
TIO/TMAaKpUaIaMy/| ¥ TIOJIMATU/IEHAMUH; B) 30J1y, CU/TUKAre/iv, akTUBHbBIE TJIUHBI.

3. Ilporjecc cemapanuy HOHOB COJIei, OCYIIeCTB/IAeMbIil B MeMOPaHHOM anmnapare Mo/
AeHCTBHEM MOCTOSTHHOTO 3/IEKTPUUYECKOr0 TOKA, Ha3bIBAeTCA: a) Koarysisius; 0)
3JIEKTPO/[UaN3; B) QIIOKYJIALIUS; T') COPOIHSI.

4. TIponecc cenapanyy HOHOB COJIeH, OCYI[eCTBJ/IsieMblii B MeMOpPaHHOM anmapare moj
AeifiCTBHEM MOCTOSTHHOTO 3/IeKTPHUYeCKOr0 TOKA, Ha3bIBAeTCs: a) KoaryJisius; 0)
3/IeKTPO/INaN3; B) GIOKY/ISIHS; T') COpOLUs

Tema 8. XuMHuUecKasi 0UMCTKA CTOUHBIX B0/ M KOHJUIHOHUPOBAHUS 000POTHBIX BOJ
oo

Tecmoeble 6onpochl

1. B KauecTBe peareHTOB B NpoLecce HeMTPaIU3alUM UCI0JIb3YIOT: a) PaCTBOPbI KUCJIOT;
6) Mes1; B) aMMHaK.

2. B kauecTBe HEUTPA/IM3YIOIUX MaTepHaioB B npounecce ¢puabTpoBaHusA (OVH U3
Crioco60B HeMTpaiu3al[uK) UCTIONb3YIOT: a) U3BeCTHSIK; 0) pacTBOPHI KMCJIOT; B) MeJ; T')
aMMUaK.

3. B KauecTBe OKHMC/IMTe/IeH B nporecce 00e3Bpe)xHBaHUA CTOYHBIX BO/| MCIIO/IB3YIOT: a)
amMMHak; 0) Mes ¥ U3BeCTHSIK; B) XJIOPHYIO U3BeCTb.

4. XuMHnueckasi peakijusi MeXXy BellleCTBaMH, UMEIUMHU CBOMCTBA KUC/IOTHI U
OCHOBaHWs, KOTOPas MPUBO/UT K MOTepe XapaKTePHBIX CBOMCTB 000UX COeMHeHUH,
Ha3bIBaeTCsA: a) HelTpanu3auysi; 0) Koaryssiiyst; B) GIOKYJISILUS; T') COpOLISI.

3adaua cocTaBuTh CXeMy OUMCTKH CTOUHBIX BOZl OPUEHTHPYSICh Ha CO/IePyKaHUe
3arps3HSIONIMX BeliecTB. (O/1aHK 3a/laHus y TIPeTofiaBaTeris).
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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:

CTpyKT
YPHBIU
3/1eMeH
T
KOMIIET
eHLIUU

[TnaHupyemble pe3y/ibTaThl 00yUYeHUs

OLIEHOIJHI:IE cpeacTBa

OIIK-4

TOTOBHOCTBIO C €CTECTBEHHOHAYYHbBIX l'lO3I/Il.[l/Iﬁ OLl€eHMBaThb CTPOE€HHE, XMMHWUYECKHN U MHHepaJIbeIﬁ COCTaB 3eMHOM KOpBbI,

MOp(i)OJ'lOl"I/I‘-IECKI/IE 0CO0EHHOCTH U FéHeTHYeCKHe THIIhI MECTOPO)KAEHI/Iﬁ TBEPABIX IM0J/I€E3HBIX HCKOINIAE€MbBIX ITPU PEIIeHUH 3a4a4 110
PaliiOHA/IBHOMY H KOMIVIEKCHOMY OCBO€HHIO HEAp

3HaTh ...OCHOBHble onpeoe/ieHUs U NOHAMUSs, Bonpock! /151 NOATOTOBKH K YK3aMeHy
xapakmepu3sytoujue CmpoeHust, Xumuueckutl, 1 Boga, eé coctaB, OCHOBHbIE CBOMCTBA M YHUKA/IbHOCTb.
nemposo2uuecKull U MUHepaabHbIli cocmas 20pHbiX | 2 VICTOUHUKY BOJJ0CHA0KeHHMsI (3arachl MPECHOU BOJIbI).
nopoo pyOHbIX U HEPYOHbIX MeCmopoXicoeHull, 3 [MoTpe6sieHre 1 UCTIOb30BaHHe BOAHBIX PeCYpPCOB
8AUSIOWUX HA cOCMas 800HOU (pasbl 8 KOMopol TPOMBIIILJIEHHOCThIO PO.
npoxodsim npoyeccbl 0b6o2awjeHust n.u.; cCmpykmypy
2udpocgepbl; 3K0n102UUECKUe NPUHYUNBI TecmupoeaHue
PAyuUOHAILHO20 UCNO/b308AHUSL BOOHBIX PeCypcos U 1. Umo noHumaemcs nod 2udpoccepoti:
OXPaHbl NPUPOObI; a) CosoKynHocmb 8cex 800HbIX 06eKIM08 3eMHO20 Wapd;
... meopemuyecKue 0CHO8bl MOHUMOPUH2d 6) CogokynHocmb 8cex NpecHbIX 800;
Kauecmea 600; 8) Co80KynHOCMb N0O3eMHbIX 800. ...
... 3aKOHOMepHOCMU MpaHchopmayuu 3a2ps3HeHuUll
800HOLlI cpeOdbl N0 delicmeuem pazAuUHbIX
¢akmopoe.

YMeTh: ...NPOBOOUMb AHA/MU3 Kauecmed 800; Bomnpocsl /s MOArOTOBKH K 3K3aMeHYy

...aHaAu3upoeamsp Ye/necoobpazHocmp u
803MOJCHOCMb NPUMEHeHUsl mexHoa02ull
nepepabomku u obozawjeHusi MUHepaabHO20 CbIPbs C
no3uyutl payuoHaabHO20 UCNONb308AHUS B0OHBIX

7 Pa3paboTKa ¥ pacyéT UHAVBUAYATBHBIX HOPM BOAOTIOTPeOIeHUs.
8 Pacuét uH B yanbHBIX HOPM BOJOTIOTpeO/IeH s /17Ist
TeXHOJIOTUUECKHUX TIPOL[ECCOB MOKPOT'O 00O0TallleHusl.




CTpykT

YPHBIN
3/1eMeH
T [Tnanupyemble pe3ynbTaTbl 00yUueHus OrneHOuUHBIe Cpe/CTBa
KOMIIeT
eHLIUU
pecypcos, payuoHaIbHO20 U KOMNIEKCHO20
0CB0€EHUSs1 Hedp.
Bnager ...UHhopmayueli 0 83aumoces3u MUKPO U MAKPO 3apaua
b! KOMNOHEHMHO20 COCMAago8 800 U XUMUUYECKO20, YcraHoBUTe COOTBETCTBUE MeXX/y THUIaMU 3arpsis3HeHUN U
(pazoso2o cocmaea pyd ¢ mexHon02uHeCKUMU BbI3bIBAIOIMMU X BUIAMU BO3/€MCTBUM C BOZOM.
nokasamensmu obo2aujeHus.
...Ha8bIKamu OYEeHKU payuoHaabHOCMuU
LCNO0/b308aHUSl BOOHBIX pecypcos 8 0bo2aljeHuu n.u.
IIK-2 B1ajeHHeM MeTOaMH PAaliMOHA/ILHOI0 M KOMIIEKCHOI0 0CBOEHHs re0pecypCHOro rnoTeHiyana Hejap
3HaTb Bormpocs! /18 NOAr0TOBKHM K 3K3aMeHy
18 Knaccudukanys npuMecel B cTouHbIX Bogax O® ¢ yuetom
C1I0Cc000B OUUCTKH BOZ,.
19 TexHonoruueckas kKiaccu@ukalys mpumMeceil B 000pOTHBIX
...mepMuHosnozulo, mpebosaHusi payuoHaabHo2o Uu | Bopax Od.
KOMIN/IEKCHO20 0C80€HUSs eeopecypcHozo | 20 dioTopeareHThl, MPUMeHsieMble TIPH 000Tall[eHu Py U UX
nomeHyuana Heop, kaaccugpukayuu 800 u npumeceli | BIUSHUE HAa COCTaB CTOYHBIX BOJ,.
8 HUX. 21 YcoBus BbIIyCKa POM3BO/CTBEHHBIX CTPOYHBIX BOJ| B
TOPOZCKYIO KaHa/IM3al1io U B BOJOEMBI.
23 Knaccudukanus v cucteMaTU3alusi NpoLecCOB OUHMCTKU
CTOYHBIX BOJ| U N1€PCIIeKTUBBI UX Pa3BUTHSI.
Ymerts: ...aHaAU3Upo8aMb B03MOJNMCHOCMb PAYUOHA/bHO20 | Bonpockl A/l MOATOTOBKH K 3K3aMeHY

UCNo/b308aHUs Pa3AuUHbIX NPUPOOHBIX u
MexHO2eHHbIX UCMOYHUKO8 8000ocHabcenus OD,
PYOHUUHbIX 800, YEHHbIX KOMNOHEHmMOo8,
codepacalyuxcs 8 600ax.

17 Obpa3oBaHue CTOUHBIX BOJ, B MpoL{eccax oboraireHusl.
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CTpykT

YPHBIN
3/1eMeH
T [TnaHupyemblie pe3y/ibTaTbl 00yUYeHuUst OrieHOUHBIE CPE/CTBA
KOMTIIeT
eHLIUU
Bnager ...HasbIKamu alanusa 8o3modicHocmu | Bonpochkl Jijist IOATOTOBKH K 3K3aMeHY
b UCNOAb306AHUSL  PA3AUUHbBIX NPUPOOHBIX u | 22 ObocHoBaHMe BbIOOpa CXeMbl OTBe/leHUs! (KaHaIU30BaHUs) U

MexXHO2eHHbIX UCMOYHUKO8 8000CHabxiceHuss OD,
Memooamu u3e/neveHus UYeHHbIX KOMNOHEeHMo8 U3
800, Memooamu O4UCMKU 800

OUMCTKH CTOKOB.

ITK-5 roToBHOCTBI0 AeMOHCTPUPOBATh HABBIKH Pa3padoTKH MUIAHOB MePONPHUATHI M0 CHIKEHHUIO TEXHOTeHHON Harpy3KH MPOU3BO/CTBA
Ha OKPY)KaKIIYH CPeAy NMPH IKCI/TyaTaljHOHHOH pa3BeJKe, 00bIUe U nepepadoTKe TBEPABIX M0/Ie3HBIX HCKOMAEMbIX, a TAKXKe MPHU
CTPOUTE/IbCTBE U IKCITyaTaliu

3HaTh ...OCHOBHble NPOCMPAHCMBEHHO-NJIAHUPOBOYHble U | 3awjuma A1abopamopHbix paéom.
mexHo/no2u4eckue  pewleHuss meponpusimuli no | 1.KoHOuyuoHupogaHue 060pOMHbIX 800 NO 838eUEHHbIM
CHUJICEHUI0 ~ MEXHO2eHHOU  Hazpy3KU  20pHO20 | gewjecmeam.
npou3eoocmea Ha 2uopocgepy; 2.KoHOuyuoHuposaHue 060pomHbix 800 NO UOHHOMY COCMAgy
¢usuko-xumuueckumu memooamul.
3.KoHOuyuoHuposaHue 060pomHbix 800 NO UOHHOMY COCMAgy
XUMUYeCKUMU Memooamu.
YMeTb ...nhpedaoxcumb Meponpusimusi no payuoHaibHoMmy | Tecmoebte 6onpochl

LCNO/b308AHUIO BOOHBIX pecypcog npu obozaujeHuu
Nn.U. CHUMCEHUIO MexHO2eHHOU Hazpysku om
cmouHbix 800 OD Ha OKpyHcarowjyto cpeoy;
...pazpabomampb  CHudiceHuUss nomepb 800bl U
op2aHusayuu 8o0oobopoma uepes
X80CMOXPAHUAUWJE UAU OUUCMHBLE COOPYHCEHUSL.

1. OcHOBHBIMM amnmnapaTamMH //Isi 0TCTAMBAHUA SB/IAIOTCA: a)
TIeCKOJIOBKH U OTCTOWHUKH; 0) peIieTky; B) (GUIbTPSI; T)
TU/IPOLIUKI/IOHBI.

2. Kak npaBu/10, MexaHM4eCKas 0YMCTKA 00ecrieunBaer
CHIDKeHMe B CTOYHBIX BOAaX KO/IHUeCTBA B3BellleHHbIX BelllecTB
Ha: a) 10-35%; 6) 40-80%; B) 90-95%.

3. Kak npaBu/i0, MexaHn4yecKasi 0UMCTKa obecrieunBaeT
CHIDKeHMe B CTOYHBIX BO/IAaX KOJTHUECTBA OPraHNYeCcKUX
3arpsisHeHu# Ha: a) 10-15%; 6) 20-25%; B) 30-45%.
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CTpykT
YPHBIN
3/1eMeH
T
KOMIIeT
eHLUU

[Tnanupyemble pe3ynbTaTbl 00yUueHus

OueHOYHBIE Cpe/iCTBa

4. Marepuasibl, HCIIO/Ib3y0IIHecs Jist GUIbTpanuu, J0/DKHbI
Y/IOBJ/IETBOPSATH C/IeJyIOIUM TPeOOBaHUAM: a) Ha/luure
orpeie/ieHHOT0 (PPAKIIMOHHOTO COCTaBa; 0) CrIOCOOHOCTh
TIPOSIB/IATE MOHOOOMEeHHbIe CBOWCTBA; B) MeXaHUUecKasi IPOYHOCTh
Ha UCTUpaHUe U u3MeJibueHue; I') XuMrudeckasi CTOMKOCTb K BOjie U
TIPUMECSIM.

5. CopOuus nmpegHa3HaueHa JJisi I/Ty00KOH OUMCTKH CTOYHBIX
BO/J, OT: a) B3BellleHHBIX BelleCTB; 0) paCTBOPeHHBIX OpPraHUYeCcKUX
1 HeOpraHWYeCKUX BellleCTB; B) HepaCTBOPEHHBIX OPraHUUYeCcKuX U
HEOPraHUYeCKHX BeILeCTB;

6. B kauecTBe COPOEHTOB B MpoLecce COPOLMHU UCTIO/IB3YIOT: a)
KpaxmaJsi ¥ 3¢upsl; 0) rmosMakpraaaMu/] U OMITU/IEHAMUH; B)
3071y, CUJIMKarejiv, akTUBHbIE TJIUHBI.

7. IIponecc cenapaiuy HOHOB COJIed, OCYyII|eCTB/IsieMbId B
MeMOpPaHHOM amnmapare Moj, /[eiCTBHeM MOCTOSTHHOT0
3/IEKTPUYECKOr0 TOKA, HAa3bIBAETCS: a) Koary/sius; 6)
3/IEKTPO/IYanu3; B) MIOKYJISIHS; T') COPOLIUS.

8. B kauecTBe peareHTOB B IpoIecce HeHTpaIu3aLuu
HCIO/TB3YIOT: a) PaCTBOPHI KUCJIOT; ) MeJT; B) aMMHaK.

9. B kauecTBe HEMTPA/TM3YIOIMX MaTePHUA/IOB B MpoLecce
¢unbTpoBaHus (0WH K3 CIOCOOOB HEUTpaIK3al[iH) UCTIONb3YIOT:
a) U3BECTHSK; 0) paCTBOPHI KUCJIOT; B) MeJI; T) aMMHaK.

10. B KauecTBe OKHMC/IUTE/IEH B MpoLecce 00e3Bpe)KMBaHUs
CTOYHBIX BOJ MCI0/Ib3YIOT: a) aMMHaK; 0) Me/ U U3BECTHSIK; B)
XJIOPHYIO U3BECTb.
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CTpykT

YPHBIN
3/1eMeH
T [TnaHvpyeMble pe3ybTaThl 00yUeHuUs OlleHOYHBIE Cpe/ICTBA
KOMITET
eHLIUM
Bnager ...HaeblKamu 8blbopa mexHoso2UU U cnocoba 3ajaua. Ope/ieHTh, UTO JUIs AHHOM PY/IbI GY/IET ABSTHCS
b obopomHoz2o 8000CHabCeHuUss 01 obecneueHus

PAyuUoOHAIBLHO20 UCNO/Mb308AHUSI BOOHbIX Pecypcos U
CHUCEHUIO mexHO2eHHOl HazpysKu
oboeamumebHO20 NPOU3800CMBA HA OKPYHCAIOUJYHO

cpeoy.

crieliu(pruUeCcKUMU U MHAUPGEpeHTHBIMU IPUMECSIMU B BOJJHOU
(ase npu Quotarum.

3agaua. O1leHUTh MPUTOHOCTD TIPOO BO/BI /1T TEXHOJIOTMUECKUX
TPOLIeCCOB; MPOAHaTN3UPOBATh THUIIbI 3arpsis3HeHus1 T pocdepbl;
Mpe/yI0KUTh MYyTU pellieHUs] KOHAULMOHUPOBAHUS BOJ.

IIK-10 B/ajgeHHeM 3aKOHOAATEe/IbHBLIMH 0CHOBAMH He[POII0/Ib30BAHHUA U 00eCIeueHNns KO I0THUeCKO U POMbIIIIEHHOM
0e3omacHoCcTH padoT NpH J00bIUe, IepepPadoTKe Mo/Ie3HBIX HCKOMAeMbIX, CTPOMTE/IHCTBE M KCIUTyaTalji| M0/j3eMHbIX

COOpPY)KeHHUH.
3HaThb Bomipocs! /1 NOAr0TOBKHM K 3K3aMeHy
1 I'ocyapcTBeHHbIe Mephbl, HallpaB/leHHbIe Ha palOHalIbHOe U
...HOpMAMU@GHbLe OOKyMeHMbl u OCHO8bl
KOMIT/IEKCHO€ HCIT0/Ib30BaHMe BOJHBIX PeCypCOB.
3aKoHOOamenbcmeda 8 obaacmu
2 [IpaBOBbIe OCHOBBI OXpaHbl U paLiMOHAIbHOI'O UCTI0J/Ib30BaHUSA
npupooono/nb308aHusi,  UCNO/Mb308AHUS  BOOHbIX
BOZIHBIX PeCypCoOB.
pecypcos.
Ymerts: ...AHAU3UpOBaAMb cumyayuro c nosuyuli | 3aujuma 3a0aHusi KOHMpPO/AbHOL paboms!

3GKOHoaameﬂbcm661, ymemb npumeHumb HYMHCHble
HOpMdmueHble aOKyMeHmbl npu npoekmupoeaHuu
0.

«I1paBoBast 0xpaHa BOJJHBIX PeCypPCOB» OTBEThI Ha BOIIPOCHI
VH/JVBU/yalbHOTO 3a/laHMsl.

Bapuanr 1
[TepeunciivTe UCTOUHUKH SKOJIOTMUECKOTO TIpaBa.

Hepqu/ICJII/ITe OCHOBaHHKA BO3HMKHOBEHNS TIpaBa BOAOII0/Ib30BaAHUA.

Bonpocskl /11 NOATOTOBKY K 3K3aMeHy
[TprMeHeHMe TIpY MTPOeKTUPOBAHUH K/lacCUbUKALMA HOPM
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CTpykT

YPHBIN
3/1eMeH
T [TnaHupyemblie pe3y/ibTaTbl 00yUYeHuUst OrieHOUHBIE CPE/CTBA

KOMTIIeT

eHLIUU

BO/[0TIOTPE0/IeHNsT 1 BO/IOOTBE/IEHUSI.

Bnazer ...uHpopmayueti 06  OCHOBHbIX  MPeOOBAHUSX | Tecmoabie & onpocs
b 3akoHoOamenbcmea 8 006/1acmu UCnONb308AHUS U

OXpaHbl BOOHBIX pecypcos, B8000CHabMCeHus U
KaHaausayuu.

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

A) 1992 B) 1994

b) 1993 r)1990

2. O0beKTaMH rocyAapCTBeHHOT'0 MOHUTOPHHIA BOJHBIX

00BEKTOB AB/IAETCA?

A) Boj0OXpaHW/IMIIIA B) PEKU

b) Mopsi ') okeaHbI

3. Kakum 3aKoHOM P® peryiupyercs oxpaHa BOJAHBIX

pecypcoB?

A) «O6 obpazoBanumn» B) ®I'T

b) «Koncrutyuueii» I') «O06 oxpaHe OKpy»Karoliei cpeb»

4. Ha Tepputopun cyobekTa Poccuiickoii ®eepanuu

a/[MUHHCTPHPOBaHNe BOJ0X03ACTBEHHOH /JeATe/IbHOCTHI0

OCYLIIeCTBJ/IAAeTCS:

a) opraHaMH OXpaHbI IPUPO/IbI U MOHUTOPHUHTA; 0) OpraHamMH

WCTIO/THUTE/ILHOU B/IAaCTH; B) opraHaMu PocriotpebHa30pa.
5.0JHMM W3 NPHHOMIOB B 00/1aCTH MCHO/Ib30BaHUA U
OXpaHbl BOA fABJsAETCA: A) IpUOpUTeTa UCIOIb30BaHUS
MO/3eMHbIX BOJ, [Ji1 TIPOM3BOJCTBEHHBIX HYXZ IO
OTHOIIIEHHIO K WX WCIOJb30BaHUIO [/ APYrUx Hyx[] b)
TIpUOpUTeTa UCMO/b30BaHUS MO/I3eMHBIX BOJ, /i1 KyJ/IbTypPHO-
OBITOBBIX  HYXK/ HAace/lieHWsl TI0 OTHOLIEHHIO K WX
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CTpykT
YPHBIN
3/1eMeH
T
KOMIIeT
eHLUU

[Tnanupyemble pe3ynbTaTbl 00yUueHus

OueHOYHBIE Cpe/iCTBa

WCIOMb30BaHUKD 11 APyrux Hyx7a B) mnpuopureta
WCTIOIb30BaHUST TIOJ3eMHBIX BOJ, /151 PbIO0XO03SIMICTBEHHBIX
HY>K/I 10 OTHOLLIEHHIO K UX UCIO0JIb30BaHUIO [J1s1 APYTUX HYXK]
[') mnpuopuTeTa WCIO/b30BAHUS TMIOA3EMHBIX BOJ /ISl
MUATBEBBIX HYXKJ, HaceJeHWss TI0 OTHOLIEHWID K HUX
WCIT0/Ib30BaHUIO [/l IPYTUX HYXK]

ITK-12 roToBHOCTBIO OII€pAaTUBHO yCTPAHATH HAPYII€HHUA NMPOU3BOACTBEHHBIX IMPOLIECCOB, BECTH HepBH‘lHLIﬁ YUeT BbIIIO/IHAEMb
p860T, dHA/TU3UPOBATh OIl€PpAaTUBHLIE M TeKYyIlljHe II0Kad3aTe/IM INMPOu3BO/JCTBAa, 000CHOBBIBATH MpeaIo)KeHUdA MO0 COBEPIICEHCTBOBAHHIO

Opra"Hv3alvy Mpou3BoOACTBA

X

3HaTh ... npousgodcmeeHHble npoyeccbl OD; Bonpocsl /11 NOArOTOBKHY K 3K3aMeHY
...MexHo102UYeCKyto po/b 800bl 8 npoyeccax OITH; | 1. Obume cBefjeHUs1 0 BOZOCHAOKeHYe TIPOMBIIIJIEHHBIX
...ucmoyYHuKu 8odocHabceHuss OPD; TIpeJIIpUSTHH.
... NpuHYunbl 8o0oomeedeHus1 Ha OD; 2. Nlcrionb3oBaHue BOAbI HA IPOMBILLIIEHHBIX NIPeANPUATUAX.

MemoObl pAyuoHAnbHO20 U KomniekcHozo | 3. TpeboBaHus K KaueCTBY 1OTpebisieMoil BOZbI.

UCNOAb308AHUSL BOOHBIX PECYpCO8; 4. TToka3arenu KaueCcTsa NPUPOJHBIX Y IIPOMBILLITIEHHBIX BOZ,.
...K1accugukayuu npumeceli npupoOHbIX U cmouHblx | 5. Ob1Me TpeboBaHUS K KaueCTBY M CBOMCTBaM TeXHUUECKOW BOJIBI.
800; 6 CxeMbl BOZOCHAOKeHHsI TIPOMBIIIIEHHBIX TTPeATIPUSTHA.
...cxembl  8000cHabxceHuss ~O®, nokazamenu | 7 Cxembl BoZ0000OpOTa rOpHO—TIepepabaThIBArOLMX TIPeATPUSITHA.
Kauyecmea 800. 8 IToka3arenu paLMOHa/IbHOCTY UCIIO/Ib30BaHuUs BOJbI HA
... HOpmMamuebl Kayecmaa 800; TIpeANPUSITUN B YC/IOBUSIX BOZ000O0OpOTA.
...30KOHOMepHOCMU  8IUSIHUSL Kauecmeda 600 Ha
mexHono2uyeckue nokazamenau OIIH.

YMeThb ...0bocHogamb cxemy 8o0ocHabceHus OD 3apaua. OnpeziesTUTh, UTO JJ1s1 JAHHOU PYZbI OyIeT SIB/IATHCS

...0bocHogamb Meponpusimusi no
KOHOUYUOHUPOBAHUK 0O60pOMHOU 800bl U OUUCMKE
CMouHbIX 800 OD

crietjiuueckumu 1 uHAMGOEepeHTHBIMU TTPUMECSIMU B BOJJTHOM
(a3ze ripu QsioTaLuu.
3agaua. O1leHUTh MPUTOAHOCTD TIPO0 BOJIBI /151 TEXHOJIOTMUECKUX
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CTpykT

YPHBIN
3/1eMeH
T [TnaHvpyeMble pe3ybTaThl 00yUeHuUs OlleHOYHBIE Cpe/ICTBA

KOMITET

eHLIUM
...eblbpamb  cnocob6 u pazpabomamb  cxeMy | TIPOLIECCOB; TIPOAHATM3UPOBATH TUIIbI 3arPsi3HEHNUs TUAPOCHEpH;
KOHOUYUOHUPOBAHUsI 060pOMmMHOU 600bl U OUUCMKU | TIPEJJIOXKUTD MyTH PEIIeHHs KOHJULIMOHUPOBAHUS BO/I.
CcMouHblx 800 OP

Bnager ...Hasblkamu 8blbopa memooa KOHOUYUOHUpOBAHUs | 3awjuma /1adopamopHbix pabom.

b 060pomHoli 600bl U OUUCMKU CMOUHBIX 800 OD 1. KoHouyuoHuposaHue 060pomHbIX 8600 NO 838eWeHHbIM

...HagblKamu eblbopa cxembl B000CHADOXMCEHUs U
Memood KOHOUYUOHUPOBAHUsi 060pomHoll 800bl U
OUYUCMKU CMOYHbIX 800 OD

...HasblIKamu eblbopa U pacuema annapamos u
cxembl 8000CHADMCEHUS,, CXeM KOHOUYUOHUPOBAHUS
0060pomHoli 600bl U OUUCMKU

...Memooamu  payuoHaabHO20 U KOMMN/IEeKCHO20
0CB0€HUs1 2e0peCcypCHO20 nomeHyuana Heop (8 m.u.
NpupooHble Nod3eMHble 800bl, MeXHO2eHHble 800bl).

gewjecmeam.
2. KoHouyuoHuposeaHue 060pomHbIX 800 NO UOHHOMY COCMAgY
¢usuko-xumuueckumu Memooamu.

3. KoHouyuoHuposeaHue 060pomHbIX 800 NO UOHHOMY COCMABY
XUMUYeCKUMU Memooamu.

ITK-21 roToBHOCTHIO [J€MOHCTPHPOBATh HABBIKH Pa3paloTKH CHCTeM IO 00eCreuyeHHI) IKOJIOTHUeCKOH W MPOMBIILIEHHON
0e3omacHOCTM TIPH NPOU3BO/JCTBe PadOT MO 3KCIUTyaTalMOHHOW pa3BejKe, A00bIYe M TepepadoTKe TBEPABIX IOJI€3HBIX
HCKOMAaeMbIX, CTPOUTE/IHCTBY M IKCIUTyaTaI[HH MOA3eMHbIX 00 bEKTOB

3HaTh

OCHOBHble ~ MemoObl  KA4eCmeeHHo20 U
KO/IUYeCMBEeHHO20 aHAAU3d ONACHbIX U B8PEOHbIX
aHMpONO2eHHbIX ¢akmopos 20pHO20
npousgoocmed; obwjue mpebogaHus no
obecneyeHul0 3KO/02UUECKOU U NPOMbIUWLIEHHOU
be3onacHocmu;

...npumepbl pazpabomku cucmem no obecneueHuro
9K0/102UHeCKOlU U NpoMbllleHHOU be3onacHocmu;

Bomnpocsl /11 NOATOTOBKHY K 3K3aMeHY

1. BogocHab)xeHHe PyAHBIX IIaXT U KapbepoB. CXeMbl
BOZIOCHAO KeHHsI.

2. ®abpuKy /7151 OKYCKOBaHHSI PYAHOTO ChIpbsi. CXeMbI
BOZIOCHAO KeHUsI.

3. O6orarurensHble Gpabpuku. CxeMbl BOJOCHAOKEHMS.

4. Obpa3oBaHHe CTOYHBIX BOJ, B TIpoLjeccax o0OorareHus..

5. TexHonornyeckast KiaccuduKaius mpuMeceld B 000POTHBIX
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CTpykT

YPHBIN
3/1eMeH
T [TnaHupyemblie pe3y/ibTaTbl 00yUYeHuUst OueHOuHbIE Cpe/iCTBa
KOMITeT
eHLHU
...NpuHYyunbl pazpabomku cucmem no obecneueHuto | Bogax OD.
9K0/102UU4eCcKol U npomMblulieHHol be3onacHocmu. 6. Y c10BuS BbIIyCKa NIPOU3BOCTBEHHBIX CTPOUHBIX BOJ, B
FOPOZCKYH0 KaHa/IM3aL1I0 U B BOJOEMBI.
7. Knaccudukaiiyss MeToZioB OUHMCTKU BO/I.
30 KoHaWI[MOHUPOBaHHE BOJ, B CXeMaX 000POTHOTO
BOZIOCHA0KeHUSI.
31 KoHAuLMOHMPOBaHUE COJIEBOTO COCTaBa.
32 KoHAULIMOHMPOBaHUe crieliuprueckrux HeopraHuueckmux
ripumecei.
Ymets npogooumb  pacuembl C  UCNO/Ab308aHUeM | Bompockl JJisi MOATOTOBKH K 9K3aMeHY
3KCNepUMeHMAAbHbIX U  CNpAdBOUHbIX  OAHHbIX, | 36. KOHAWIIMOHUPOBAaHHE 000POTHBIX BOJ, TI0 COZIEP>KAHUIO
000CHOBbIBAMb  3KOA02UUECKyl0  6e30ndcHOCMb | OpraHUuUecKuX rpuMecei (MeTo/ibl, anmapaThl, CXeMbl, KOHAULIN).
20pHbIX pabom; 37. KonauLMOHMpPOBaHe MOHHOTO COCTaBa BOJ, U OUMCTKA OT
...06100amb  cnocobHOCMbIO K  UCNO/Ab308AHUIO | TBEPABIX B3Becel B XBOCTOXPAHU/IHUIIE (METOABI, arrapaThl, CXeMBbI,
meopemuueckux  3HAHUll 8 npakmuyeckotl | KOHAULIAN).
OesimeNbHOCMU;  AP2YMEHMUPOBAHO  OOKA3bl8AMb 3adaua cocTaBUTH CXeMy OUMCTKM  CTOYHBIX  BOJ

Heobxooumocmb paspabomku Meponpusmuil no
CHUJICEHUI0 MeXHO2eHHOU Ha2py3Ku npousgoocmed
Ha OKPYXCarouwjyro cpeoy;

uCnonb308amb  Memooo/no2ul U  cpeocmeda
PAayuoOHaIbLHO20 NPUPOOONO/b308aHUS U He30nacHoll
JHcu3HeOessmeslbHOCMU 01 paspabomku cucmem no
obecneueHul0 3KO/M02UUECKOU U NPOMbIULIEHHOU
be3zonacHocmu.

ODHEHTHUDYSICh Ha CoJep)KaHHe 3arps3HSIOLIMX BeIecTB.
(6naHK 3a7jaHUs y TIpErojaBaTeris).
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CTpykT

YPHBIN
3/1eMeH
T [TnaHupyemblie pe3y/ibTaTbl 00yUYeHuUst OrieHOUHBIE CPE/CTBA
KOMTIIeT
eHLIUU
Braper OCHOBAMU ~ cOPHONPOMDIWAEHHOU  SKONOSUU, | 34 1apyg KoHTpPOIBHOI paboTel «Boj00TBejEHNEY.
b mepmuHono2uell, HaBbIKaMu pacuemos c

ucnob308aHuemM 9KCNepuMeHmManbHbIX u
CNpAaBoUHbIX OAHHbIX;

...HasblIkamu  000CHOBAHUS 8UOA CucmeMm no
obecneyeHUl0 3K0/02UUECKOU U NPOMbIUWLIEHHOU
bezonacHocmu; HaebIKamu meopemuuecKozo
aHaausza u eblbopa HanpaeaeHutl uccaedos8aHull 8
obaacmu 20pHONPOMbIULIEHHOU 3KO102UU;
...Hasblkamu paspabomku cucmem no obecneueHuro
3K0/02UUeCcKoll U npombluLieHHOU 6e3onacHocmu,
6a3oli OAaHHbIX HAYUHbIX uccnedoeawutl,
C0HCUBLWIUXCSI 8 COBPEMEHHOU 20PHONPOMbIUIEHHOT
9KO/M02UU U HANpABAeHHbIX  HA  pelleHue
3Ko/102UUecKux npobsem ocgoeHust Heop.

1.PaccuntaTth KO3(pPUIMEHT CMeIlIeHHsI CTOUHBIX BO/, C BOJ0H
BO/I0EMa Y paCyeTHOr0 CTBOPA U OTPe/Ie/TUTh KPaTHOCTD
pa3baB/ieHusI.

Bapuanr 1
CpeaHeMeCsiuHbIM pacxo/; BOAbl B PEKe, 30
m’/c
CpeniHsisi CKOPOCTb TeueHus1, M/C 0,64
Cpegusisi rmyOWHa pyciia, M 1,2
N3BU/IMCTOCTD pyciia 1
Pacxo/ CTOYHBIX BOJ, M°/C 6,2
Tun BbImycKa* 6
PaccTosHe OT MecTa BBIyCKa IO 35
pacyeTHOI'0 CTBOpA, KM ’

3aiaHusA KOHTPOJ/IBHO padoThl «Bojoounctkar.

1.PaccunTaTh C UCTIOMb30BaHUEM JAHHBIX U3 Tpe/bIAyIei paboThl
CTerneHb OUMCTKH CTOUHBIX BO/] epej; COPOCOM B PEKY.

Bapuanr 1.

Kareropus BogoroJ/ib30BaHus ** IT
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3/1eMeH
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eHLUU

[Tnanupyemble pe3ynbTaTbl 00yUueHus

OueHOYHBIE Cpe/iCTBa

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

B3BellleHHbIe BellleCTBa 10
LIUHK 0,2
Melb 0,5
CBUHeI] -
KoHueHTpauust B CTOUHBIX BOJIaX, MI/J:

B3BellIeHHbIE BellleCTBa 100
LIMHK 28
Melb 350
CBUHeL] 1
TemnepaTypa 18

IICK-6.3 cnioco0HOCTHI0 BBIOMPATh M PacCYNTHIBATH OCHOBHBIE TEXHOIOTHUECKHEe MapaMeTpbl 3()(eKTHBHOr0 M 3KO/I0TrHYeck
0e30macHOro Mpou3Bo/CTBA pabdoT no nepepadoTke M 000rameHUI0 MUHEPA/IHHOI0 ChIPhS HA OCHOBE 3HAHHI MPUHIMIIOB ITPOEKTHPOBAHY
TEXHOJIOTHYECKHX CXeM 000raTUTe/TbHOT0 MPOU3BO/CTBA H BHIOOPA OCHOBHOI'0 M BCIIOMOTaTe/IbHOT0 000raTUTE/IbHOr0 000py/10BaHUs

(M
5

3HaThb

....TEXHOJIOTUECKHe
KOH/IUI[UOHUPOBaHKsI 000POTHOM BOJIbI
...cnocobbl U MemoObl UHMCEeHepHOlU  3aujumbl
oKpyxcaoujeli cpedbl Npu  3KCNAYamayuoHHOU
paszeedke, 0o0bblde U nepepabomke meepobix
noiesHbIX  UCKOndeMblx, 4  maAkxyce  npu
cmpoumenbcmee

...3HaMb _MmeopemuyecKue OCHOBbl 3K0102UHeCKO20

rapameTpbl

Bonpochkl /151 NOATOTOBKY K 3K3aMeHy

24 MexaHuyecCKasi OUMCTKa CTOYHBIX BO/I.
25 XyMH4ecKre MeTO/Ibl OUMCTKH.

26 ®U3MKO — XUMHUUECKUE METO/Ibl OUUCTKU TIPOM3BO/ICTBEHHBIX

CTOYHBIX BO/.

27 Ilpovecchl yaaneHust U3 BOJ TOHKO U YIbTPATOHKOAUCIIEPCHBIX

TIpUMeCeN.
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CTpykT

YPHBIN
3/1eMeH
T [TnaHupyemblie pe3y/ibTaTbl 00yUYeHuUst OreHOYHbIE Cpe/iCTBa

KOMITeT

eHLUU
MOHUMOpUH2d,  HOPpMUpOBAHUA U  CHudceHusa | 28 Ilpoueccel yaaneHus U3 BOJ, U YTUIW3aLUU UOHHBIX U
3aepsi3HeHusl OKpydcaroujeli cpeObl, MEXHO2EeHHbIX | MOJIEKYJISIPHBIX KOMITOHEHTOB.
CUCmeM U 3K0/102U4eCK0o20 puckKd, 29 buonoruueckue MeTobl OUUCTKH.
...Memoouky eblbopa u pacyema ocHoeHble | 33 TlepeBoji NIOHOB B TPYJHOPACTBOPHMBIE COeAUHEHMUS C
mexHo/n02u4eckue napamempbl 3¢@ekmugHo20 U | TIOCTeAYIOLUUM UX OCaKAEeHUEM.
3Kos02uUecku 6e30nacHo2o npouszeoocmaa 34 MeTopbl OUMCTKM CTOYHBIX BOJ, OT LJUaHU/IOB.

35 OuncTKa HOHOOOMEHHBIM CIIOCOOOM.
Ymetb ...paspabomamsb npumepHbIll NAAH Meponpusimus no

PAayUOHANBLHOMY UCNOAb30BAHUIO B00HbIX Pecypcos
Ha 20pHOM Npou38o0cmae;

... Npo8oO0uUMb 8b160Op U pacuembl 060py008aHust 0
oUUCMKU 800,

...8blOUpamb OCHOBHble mexHo/no2uuecKue
napamempbl  3¢pekmugHo20 U 3Ko/M0_UUECKU
6e3onacHo2o0 npou3eoocmeda, nNpuMeHsmb  C80U
3HaAHUsT 8 obsnacmu  aHaauza  pe3yibmama
g3aumodeticmeausi 20PHONPOMBIULIEHHBIX

npeonpusimuli ¢ okpyxcaroujeti cpedotl;
...NpoBoO0UMb pacuembl 3K0/N02UUECKOU HA2PY3KU C
UCnoab308aHueM IKCNepuMeHmMaabHbIX u
CNpAaBOUHbIX OAHHbIX

3afaHusA KOHTPOJIBHOM padoTsl «Bosomnonb3oBaHue B
oborarrieH’m».

2.0nmcaTh HarpaB/IeHUsT UCTIOIb30BaHUS BOJ| Ha 000raTUTeTbHOM
(habpuke

Bapuanr 1

dabpuka MarHuTooOOraTUTE/TBHAS. JKee30pyJHOe ChIpbe.
3.0rmpefieTMTh TOIOBYIO MMOTPEOHOCTL 0OOraTuTenbHOU (habpuky B
CBeXXel Bojie, He0OXOAUMOM /1/IsT KOMITEHCAL[UU TIOTeph C
MpPOAYKTaMH 000TallleHus], Ha UCTTapeHre B CYIIUIbHOM OT/le/IeHU!
¥ C TIOBePXHOCTH XBOCTOXPAHW/IUILA, TTOTePb Ha (PUIbTPALUIO uepes
CTeHKH U JIO’Ke XBOCTOXPaHW/IUIIIA.

Bapuant 1

ITIpou3BOAUTENIBHOCTS I10 pyAe 5,2 M/IH.T.B o, Beixos
KOHLIeHTpaToB 1-17%; 2-12%. BnaxxHocTts pyasl 3,7%,
KOHL|eHTpaToB: 0 cymku 1-10,2%; 2-9,0%, nocie cymku 1-4,0%;
2-5,0%. XapakTepyucTHKa XBOCTOXPaHW/IMILA: TIJIOMIAZM 3epKaa -
1,35 km?, cteHok 0,21 km?, 1oxa 1,02 KM*, TI0pO/ibl JI0XKa ¥ CTeHOK
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[Tnanupyemble pe3ynbTaTbl 00yUueHus

OueHOYHBIE Cpe/iCTBa

cnaborponuiiaemblie. YensionHcKast 06/1aCTh.

4.0ueHuTsb 3G GheKTHBHOCTh CUCTEMBI BOJ0CHA0XKEeHHS
TIpe/ITIPUSITUI 110 TIOKa3aTesisiM YPOBHS UCTIO/Ib30BaHUS BOJJHBIX
pPecypCcoB B IPOMBIIIIEHHOM TIPOU3BO/ICTBE.

Bapuanr 1

[TpousBoauTensHOCTS 10 pyae 340 1/yac; BiaxxHoCTh pyasl 3,7%;
Pacxoj, cBexeit Bozibl 13 uctoudrka 200m*/yac, 060poTHOI
200m*/uac, cOpoc cTounbix Bog 150m%/uac, Boja i1s pa30asieHus
CTOKOB /10 HopMaTuBa IT1JIK 700 m*/uac.

Bnaget

...HasbIKaMu cocmaseneHusi, eblbopa u pacyema
npoyeccog u annapamog 041  Op2aHuayuu
060pomHoeo 8odocHabiceHusi OD.

...Hagblkamu  8blOOpa U  pacuema  OCHOBHbIX
mexHo/02u4ecKux napamempog 3¢gexkmusHozo u
3K0/M102UUeCKU 6e3zonacHoz2o npouseodcmeda
Memooamu OYeHKU Ha2py3KU Ha NpupooHylo cpedy U
pacyema npeode/bHbIX HOPMAMUBO8 8030elicmeust Ha

3KoCcuCmembl, Xapakmepucmuk npoyeccos,
npomekarowux npu paspabomke mecmopoxcoeHull,
nepepabomke  MUHepAAbHO20  CbiPbsl, OUUCMKe

2a306bix 6bIOPOCOB, CMOUHBIX 800 U ymuauzayuu
meepobIX OMX0008.

...HasblKamu 8blbopa Meponpusimuli no
PAayUOHAILHOMY UCNOABb30BAHUID B00HbIX Pecypcos
HA 20pHOM NpPOU3800CMBe, CHUMNCEHUIO MeXHO2eHHOU

3awjuma nabopamopHbix pabom.

KoHduyuoHuposaHue 060pomHbix 800 NO 838elLeHHbIM 8eUjeCMBaM.

KoHouyuoHuposaHue 060pomHbix 800 NO UOHHOMY COCMAagy
XUMUYeCKUMU Memooamu.

KoHouyuoHuposaHue 060pomHbix 800 NO UOHHOMY COCMAagy
¢usuko-xumuueckumu memooamu.
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[Tnanupyemble pe3ynbTaTbl 00yUueHus

OueHOYHBIE Cpe/iCTBa

HA2py3KU 20pHO20 NPOU3BOOCMEBA HA OKPYHCAIOULYIO

cpedy;
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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 KOMIIETEHLUM, T.e. 3HaeT...OCHOBHbIe OIpeZe/ieHUs U MOHATHS
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. -



https://gmexp.ru/netcat_files/multifile/2382/Sguschenie_2018._Proektirovanie_.pdf
https://gmexp.ru/netcat_files/multifile/2382/Sguschenie_2018._Proektirovanie_.pdf
https://magtu.informsystema.ru/uploader/fileUpload?name=3574.pdf&show=dcatalogues/1/1515135/3574.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3574.pdf&show=dcatalogues/1/1515135/3574.pdf&view=true

Marnutoropck: MI'TY, 2017. - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=3298.pdf&show=dcatalogues/1/1137687/3298.pdf&view=true

0) Jlono/THUTE IbHASA JINTepaTypa:
1. OpexoBa, H.H. PaimoHanbHOe ucronb3oBaHUe BOJHBIX pecypcoB [Tekcr]: yueb. mo-
cobue / H.H. OpexoBa. — Marauroropck: MI'TY, 2004. -105c. — ISBN 5-89514-423-3.
(bubmioteka MI'TY )
2.YysHoB,I'.I". XBOCTOXpaHW/IHI[a U OUMCTKA CTOUHBIX BOJ : yueOHOe mocobue / I'. I'. UysHoB
; YITY. - 2-e u3n., nepepab. - EkarepunOypr, 2005. - 230 c. :006paboTka 0ca/ikoB
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

IIporpamMmHoe o0ecrieueHue

Haumenosanue 110 Ne norosopa CpoOK JierCTBUS TULEH3UU
MS Windows 7 [O-1227 ot 08.10.2018 11.10.2021
HO-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 beccpouHo
7Zip cBOOO/THO pacrpocTpaHsieMoe | 6eccpouHo

VHTepHeT pecypchl

9BbC "Jlanp" www.e.lanbook.com

9BC "Alibykc" (ibooks) www.ibooks.ru

9BC "MH®PA-M" (ZNANIUM.COM) www.znanium.com

9bC BOOK.ru https://www.book.ru/

OBbC KoHcynbTraHT cTygeHTa http://www.studentlibrary.ru/

OnekTpoHHasi OMb/MOTeKa YHUBepCUTeTa Ha Oa3e 37IeKTPOHHOTO KaTtasiora

http://old.magtu.ru:8081/marcweb2/Defaul.asp
https://magtu.informsystema.ru/Marc.html?locale=ru

["opHas sHIUMKIONeAus http://www.mining-enc.ru/
10 Kypnan Bectouk MI'TY http://vestnik.magtu.ru/

11. TOPHOE [OEJIO WH(popMaLMOHHO-aHa/JIMTUUeCKUiI TopTaa /s TOPHSIKOB
https://www.mwork.su/gornie-zhurnali

12. N3patenbckuii aoMm «Pyna u Metannbel» ExxeHezle/bHOe HOBOCTHOE 3/IEKTPOHHOE
nsganve «Ore&Metals Weekly» http:/rudmet.ru/

L OoNU A WLWN =
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http://www.znanium.com/
http://www.ibooks.ru/
http://www.e.lanbook.com/
https://magtu.informsystema.ru/uploader/fileUpload?name=3298.pdf&show=dcatalogues/1/1137687/3298.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3298.pdf&show=dcatalogues/1/1137687/3298.pdf&view=true

9 MaTepua/ibHO-TEXHHYECKOe ofecrieueHne JUCHHUIUTAHBI (MOY/IsT)
MaTepuanbHO-TeXHHUYeCKoe obecrieueHre JUCIUIIMHBI BKTFOYAeT:

Tun ¥ Ha3BaHUWe ayIUTOPUU

OcHallleHMe ayaMTOpUA

JlekiroHHas ayautopus 104

My bTUMeIMiHbIe CPE/ICTBA XPaHeHUs, epefiaun U
ripeficTaB/eHUst UHQOpMaLUU

Jlaboparopus oborarreHu.

dioTaloHHbIe 7abopaTOpHBIe MALTUHbI

T0J1e3HBIX McKoraeMbix 013 YcraHoBKa OecrieHHOM (ioTaum
BuHTOBO} cerapaTop
Becnr
pH-meTp

Jlaboparopust ourcTky Bog, 10 MyTHOMEp

NN AEWNREIEORARWDN

[Tpubop CHeneHa

OO6pas3els IIKabl IBETHOCTH
["opu30oHTaNbHBIA OTCTOUHUK.
BepTurKa/ibHbIN OTCTONMHUK.
PasyianibHBIN OTCTOMHMUK.
Cop01MoHHast ycTaHOBKA
VoHOOOMeHHasl yCTaHOBKa

[Tomelienue a1 XpaHeHUs

u NpPOUIaKTUUECKOTO [Ikadbl A1 XpaHeHUs yueOHO-MeTOANYeCKOM
00CITy>KUBaHUST yueOHOro | JOKyMeHTaluy, y4ueOHOro 00OpyAoBaHUS U y4eOHO-
obopyoBaHus HarJ/IsIIHbIX TIOCOOMM.

kKoMH.030, 9, CnecapHoe o6opyj0BaHue

07A
Ayputopuu nsi | TlepcoHanbHbIe KoMIbiOTephI € TaketoM MS Office,
CaMOCTOSATE/TEHOM paboThI: | BBIXO/IOM B VIHTEPHET U C JOCTYIIOM B 3JIEKTPOHHYIO
KOMITbIOTEPHBIE KJ1acChl; | MH(OPMALIMOHHO-00pa30BaTebHYI0 CPeay

ynTaJbHbIE 3a/1bl OUOJIMOTeKU

YHUBEpPCUTETA
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[Ipunoxenue 1
Memooduueckue peKomeHaauuu no eblno/IHeHUKw U 3awume ﬂa6opamopr1x

pabom

JlabopatopHasi paboTa TpeJCTaB/sieTCss B B/l TOSICHUTeIbHOM 3arvcKy. B 3armcke 1o
K0l paboTe yKa3bIBaeTCs: Ha3BaHUe, LieJib, TIOPSJOK BBIMIOJHEHHUsS PabOThI C PUCYHKOM
yCTaHOBKM (ec/idi OH TIpUBeJileH B J1abOpaTOpHOM TMPAKTUKyMe WM ero HeoOXoauMo
BBITIOJITHUTH TI0 3aJ@HUI0), OCHOBHBIE pe3yJbTaThl W WX 00paboTKa, TOTyUYeHHbIe
3aBUCUMOCTH, BBIBOJbl. BBIBOJ COCOTOMT M3 [ABYX OCHOBHBIX 4YacTeld - KOHCTaTallus
TIOJTyYeHHBIX pe3yJ/IbTaTOB U aHa/IMTHUeCKas YacTb.

[Mpu noAroTOBKe paboThI CielyeT MIOMHUTh, YTO OHA He [JO/DKHA BBITIOHSATHCS TOJIBKO TI0
OJJHOMY HWCTOUHWKY W He JO/DKHa ObITh KOmnuel KHWUT Wiu ctateil. CoOpaHHBIN 1O Teme
MaTepuan J0/KeH ObITh CHCTeMaTU3HUPOBaH U 0000IIIeH.

[MTosicHuTebHas 3amMCKa BBITIOIHSIETCS Ha jaucTax ¢opmara A4 C OHOM CTOPOHBI JIUCTA.
Bo3MokHO ocdopmiieHne paboT B 0OIMMX TeTpajsx. 3aBUCUMOCTA B 3TOM C/lydae
BBITIOJTHSIOTCS] HA MUAJTIMETPOBOM Oymare.

ITpu Habope TeKcTa HeOOXOAUMO TIPUEPKUBATLCS CIeIYIOIINX TPeOOBaHMM: MO/ CBEPXY
u cHu3y no 20 MM, creBa — 20 mm, cnpaBa — 10 mm; mpudT Arial nim Times New Roman
pa3mepa 12 MyHKTOB, MeXXCTPOUHBIM UHTEPBAaJI — ITOTyTOPHBIN, ab3arfHbIi oTCcTyr 10 MM.

3amuTa paboThl OCYIIECTB/SIETCS TOC/e TPOBEPKU ee TIperojiaBaTesieM, MPOXOAUT BO
BpeMsi J1abOpaTOPHBIX 3aHATHM WM KOHCY/bTal[Wi. 3amura paboTbl MOKET OCYILeCTBIISATHCS
VH/IUBHU/yalbHO WM OpUrazioi, KOTOPOH BBITIOMHSIACH paboTa.

CTyeHT [o/DKeH TOATOTOBUTH [OKAa4 Ha 2 — 3 MHHYTHI U OTBETUTb Ha BOMPOCHI
Tipero/iaBaTeJisi.
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