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MporpamMma OMcumnninHbl "9KOTEXHONOM MM BOCCTAHOBNEHMS! BOAHbIX 06bekToB"; 022000.68 Skonorus n nprpoLononb3oBaH1e; AOLEHT,
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Mporpammy ovcumnnuHbl paspabotan(a)(n) aoueHT, K.H. HukutuH O.B. kadbeapa npuknanHoi
3Konoruu otaeneHne akonoruu , olnova@mail.ru ; PymaHues Bnagncnae AnekcaHopoBumY

1. LUenn ocBOEHNS AUCLUMINHBI

Llenbio 0CBOEHMS ANCLMMNVHDI SBNSIETCS NMOArOTOBKA BbICOKOKBANMPULIMPOBAHHbBIX CMELManncToB B
obnacTv BOCCTaHOBNIEHUSI BOAHbIX 9KOCUCTEM, 06nafatoWwmx 4OCTaTONHbIMM 3HAHVSIMI AN
COXpaHEeHsl N 0300POBNEHNSI BOAHbIX 0O bEKTOB.

OcCHOBHbIMK 3a4a4amu KypcCa ABNA0TCA:

- 03HaKOM/IeHNe C 0COBEHHOCTAMU CTPYKTYPHO-CPYHKLIMOHANBbHOW OpraHn3aummn n pasHoobpasmem
TWMNOB BOOHbIX 9KOCUCTEM;

- 3HaKOMCTBO C CYLLECTBYIOWMM aHTPOMNOreHHbIM BO34eCTBUEM Ha BOOHbIE 3KOCUCTEMbI,
pakTopamu popMrpoBaHNA Ka4ecTsa BOA.

- 3HaKOMCTBO C MPOUCXOAALWMMK NPOLECCaMy aHTPOMOreHHOM TpaHCAOPMaLIMM BOAHbIX 06bEKTOB,
C OCHOBHbIMV COBPEMEHHbBIMU NPOo6neMamMm BOOHbIX 9KOCUCTEM;

- O3HaKoOMJieHMne C TeopeTn4ecknMmm ocHoBamun BOCCTAHOBUTENbHOW 3KONOrnu;

- O3HakKoMneHune C pa3Hoo6pasmeM MeTO00B NCKYCCTBEHHOIo0 BOCCTAHOB/TIEHWA, 0COBEHHOCTSAMU KX
NPUMEHeHU4,;

- 3HAKOMCTBO C KOHKPETHbIMK NpuMepamm BOCCTAHOBNEHNA U SC*)CpeKTI/IBHOCTb}O NPUMEHEeHn4
BOCCTAHOBUTE/IbHbIX MepOI'IpVIFITI/IVI, C MHHOBALIMOHHbIMK NOAX00aMU B AAHHOW obnacTu.

2. MecTO AMCUMNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpamMmmbl BbICLLETO
npocpeccuoHanbHOro o6pasoBaHus

JaHHas yyebHas oncumnnnHa BkodeHa B pasgen " M2.B.2 MpodgoeccrnoHanbHbIi" OCHOBHOM
obpasosaTtenbHol nporpammbl 022000.68 Skonorvs n NpMpPoAoNoNb30BaAHME N OTHOCUTCS K
BapuatmeHol yactn. OceamBaeTcsa Ha 1 kypce, 1 cemecTp.

[ns 0CBOEHNS faHHOW OMCUMMAVHBI HEOOXOANMbI 3HAHWS, MONYYEHHbIE NMPU N3YYEHUN
€CTEeCTBEHHOHAY4YHbIX OUCLMMNIVH B NpoLEecce NpenwecTByoWero oby4yeHns, B HacTHoCTH, "duranka”,
"Xumng", "Buonorus", "Skonorus", "Xumns okpyxatouwen cpegpl”. bonbwoe 3HaveHe npnobpeTatoTt
1 3HAHWS, NONyYEHHbIE B Npouecce n3ydeHns gucumniud "OxpaHa okpyxatowen cpenbl”,
"OKOHOMVKa Npupoaononb3osaHus”, "MNpasoBble OCHOBbLI MPUPOAONONb30BaHMS", "OKONOrM4eckunm
MOHUTOPUHT", "HopMnpoBaHWe 1 CHUXEHWE 3arpsa3HeHns okpyXxatouwen cpegbl”, "lNpuknagHas
akonorns". B 10 Xxe BpeMs oncunninHa "SKkoTexXHONOrnm BOCCTaHOBIEHNS BOLHbIX 0O bEKTOB"
ABNAETCS BAXHOW ONS U3YYEHNS OPYrMX QUCLIMIMIMH y4eBHOro nnaHa marnctpatypbl. 3HaHNUS U
YMEHWS, NOMly4eHHblE B NPOLIECCe ero n3y4eHns HeobxoanMbl TakXe AN19 BbINONHEHNS

Hay4HO-MCCNenoBaTenbCcKol paboTbl MarmcTpoB.

3. KomneteHuuu obyyaroLlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/monyns

B pesynbrate 0CBOEHUS AMCUMMIMHBLI (OOPMUPYIOTCS Cneayowme KOMNeTEHUUN:

PaclwumcppoBka
npuobpeTtaemMor KOMNETEHLUN
cnocobHOCTb hopMynMpoBaTb NPobnembl, 3aga4n u MetToabl
Hay4HOro uccnepnosaHus; nonyd4atb HOBblE AOCTOBEPHbIE
gpakTbl HA OCHOBE HAbMOOEHWNIA, ONbITOB, HAYYHOro aHannaa
AMMUPUYECKUX OaHHbIX; pedpepupoBaTb HayyHble TPyabl,

Lndop komMneTeHLUH

MK-1 -
TaBNATb aHAIMTUYECKUN bl HAKOMNNEHHbIX CB HUN B

(MpocpeccuoHanbHbie fnac OaB(;-IVI HaaLKea Cl mn oﬁgso;c%?:é?-lzom ie?}ITgJe'leOCTﬁl'eO%iGLuaTb

KOMMeTeHuun) P y P ’

Nnosy4eHHble pe3ynbTatbl B KOHTEKCTE paHee HaKoMnMNeHHbIX B
Hayke 3HaHWi; OoOpPMynMpoBaTh BbIBOLObI U NPakTUyeckme
peKkoMeH4aumm Ha OCHOBE pPenpes3eHTaTMBHbIX U OPUrMHaSbHbIX
pe3ynbTaTtoB UCCNeaoBaHWUM;
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Pacwmndpposka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
MNK-5
(NPOECCHOHANbHBIE ymMeHuve paspabotaTb TUMNOBbIE MPUPOLOOXPAHHBIE
KOMNeTeHLmm) MEpONpuATA,
OK-1 rnybokoe NoHUMaHne UNoCOCKMX KOHLIEMNLINIA
(OBILEKyNbTYPHbIE €CTeCTBO3HAHNS U BNafeHNEM OCHOBaMM METOLOMNOIM
KOMI‘IeT)éHLI,I/YVI) Hay4YHOro NO3HaHUS MPU U3y4eHNN Pa3NIYHbIX YPOBHEN
opraHvM3auun MaTepun, MPOCTPaHCTBA U BPEMEHN;
3HaHVE COBPEMEHHbIX KOMMbIOTEPHbIX TEXHONOMUA,
NprMeHsieMblx Npu cbope, xpaHeHUn, 0bpaboTke, aHann3e u
OK-2 nepenaye reorpadunyeckor nHgopmMaumm; cnocobHoOCTb
(0BLwekynbTypHbIE CaMOCTOSATENbHO UCNONb30BaTb COBPEMEHHbIE KOMMbIOTEPHbIE
KOMMEeTEeHLMN) TEXHONOrNW ANS PEWEHNs Hay4YHO-NCCNeaoBaTeNbCKMX U
NPON3BOLACTBEHHO-TEXHONOrMYECKNX 3a4a
npogpeccnoHanbHoOM OeATENbHOCTY;
CNOCOBHOCTb M FOTOBHOCTb K aKTUBHOMY OOLEHNIO B HAY4YHOM,
OK-3 MPOM3BOACTBEHHON M coLmanbHO-00WeCcTBEHHOW cadepax
(0blWeKynbTypHbIe 0esiTeNlbHOCTUN; CNOCOBHOCTb CBOBOAHO NONb30BaTLCS PYCCKUM
KOMNeTeHLmMm) N MHOCTPAaHHbIM A3blKaMy Kak CPeACTBOM AEN0BOro obweHns;
CNocobHOCTb K aKTUBHOM CoLManbHO MOBUNBHOCTU;
OK-4 BNafeHne Metoaamm OLEHKN penpeseHTaTMBHOCTM Mateprana,
(OBILEKyNbTYPHbIE ob6bema BbIOOPOK NpY NPOBEAEHNN KONMYECTBEHHbIX
KOMI'IeT)éHLI.V)IIVI) nccnenoBaHnii, CTaTUCTUYECKMN METOLAMMN CPABHEHNS
NONYYEHHbIX OAHHbIX 1 ONpeaeneHns 3aKkOHOMEPHOCTEN;
CMOCOBHOCTb MCMONb30BaTh YrinybneHHble 3HaHUS NPaBOBbIX U
3TUYECKUX HOPM MpWU OLLeHKE MOCNenCcTBUIA CBOEN
OK-5 NpPodbeccrnoHanbHOM OeaTenbHOCTH, Npu pa3paboTke u
(OBILEKYNIbTYPHBIE OCYLLECTB/IEHUN COLMAIbHO 3HAYMMbIX NMPOEKTOB;
KOMMETEHLM) NCMNONb30BaHNE HA MPAKTNKE HABLIKOB N YMEHWIA B
OpraHn3auumn Hay4yHo-UccnenoBaTenbCkux 1
Hay4YHO-NPON3BOACTBEHHbBIX PaboT, B yNpaBneHUnN Hay4YHbIM
KONNEKTMBOM;
OK-6 HaBbIKW CAMOCTOSITENbHOM Hay4YHO-MCCNenoBaTenbcko paboThbl
(0BLekynbTypHbIE 1 paboTbl B HAYYHOM KONNEKTNBE, CNOCOBHOCTBLIO MOPOXAaThb
KOMMEeTeHLMN) HOBblE naeu;
AK-2 rnybokoe NoHMMaHne n TBOPYECKOE UCMONb30BaHNE B HAYYHOM
N NPOM3BOACTBEHHO-TEXHONOMMYECKON 0eATENbHOCTN 3HAHNS
n NOHaJbHbI
(Kofn?-lcgfec:uv?m)an © doyHOaMeHTasNbHbIX U NPUKNaAHbIX pa3nenos cnelmanbHbiX
ancuunnmH OOIT maructpartypbl;
BNafeHne OCHOBaMM NPOEKTMPOBAHNS,
MK-3 9KCMNEePTHO-aHANUTUYECKOW 0eATENbHOCTM U BbINONHEHMS
(NPOECCHOHANbHBIE NCCnenoBaHUin C MCNONb30BAHNEM COBPEMEHHbIX NOAX0LO0B U
KOMMETEHLIAN) METOLO0B, annapartypbl U BbIYNCANTENbHbLIX KOMMNEKCOB B
COOTBETCTBUM C NpodounbHON HanpasneHHocTbio OOI
MarucTparypsl;
MnK-4 NCMNONb30BaHNE COBPEMEHHBIX METOA0B 00paboTKM 1
(npochbeccunoHanbHble MHTepnpeTaLmmn 3KoNorM4eckon nHgopMauumn npy NpoBeaeHun
KOMMeTeHLMN) Hay4HbIX 1 MPON3BOACTBEHHbIX UCCNEeN0BaHUN;
MNK-6 CNoCoBHOCTb NPOBOAMTL OLIEHKY BO3AENCTBMS NNAHNPYEMbIX
(npodheccunoHanbHble COOPY>XEHUN NN NHBIX (DOPM XO3ANCTBEHHOW OEATENbHOCTUN HA
KOMNeTeHLmm) OKpy>XaloLLyto cpeay;
nK-7 yMEHVe AnarHocTmpoBarb Npobnembl oxpaHbl NpUpoabl,
(npochbeccunoHanbHble paspabartbiBaTb NPakTMYECKME PEKOMEHAALIMMN MO OXpaHe
KOMMeTeHLMN) npupoabl 1 06ecnevyeHnto yCTONYNBOro pasBnTUS;
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PacwudpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU

K-8 3HaHVe HOPMAaTUBHbIX AOKYMEHTOB, pernaMmeHTUpyoLWwmnx
opraHn3auuio NPon3BoLACTBEHHO-TEXHONOMMYECKNX

n NOHasbHbI .

(K ozszg:uﬁmf © 9KONOrnyeckmx paboTt (B COOTBETCTBMMN C NPOPUIbHON
HanpasneHHocTbio OOl marncTpartypbl);

AK-9 CnocobHOCTb METOAMYECKUN FPaMOTHO pasdpabaTtbiBaTb NnaH
MEepPONPUSATUIA NO 9KONOrMYECKOMY ayaunTy, KOHTPONIO 32

npocpeccroHanbHble 4

(KOF:/II'ICSTGHLI,I/IVI) cobnooeHNeM 3KONOrn4eckux TpeboBaHunin, SKONOrM4ecKoMy
ynpasneHno NPON3BOACTBEHHbIMY NMpoLeccamu.

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. DONXeH 3HaThb:

neTepMHMpytowme dbakTopbl, 06ycnasnmneatoLmMe COCTOSIHME BOAHbIX 9KOCUCTEM, AaBaTb WX
KBaANMULMPOBAaHHYO OLEHKY M yMETb Aenatb NPOrHo3 Nx AasbHewero pa3sutms

2. IONXeH yMeTb:

Bbl6|/|paTb Hanbonee paunoHanbHble cnocobbl ans 0340poBNeHNA BOOOEMOB, KakK C no3nunn
9KOHOMUYECKOM 3PPEKTUBHOCTU, TakK 1 C NO3NLINN 3KONornyeckor 6e3onacHoOCTH.

3. 0OMXeH BnageTb:

cywecTByrowmnMn n NnepCcrnekTMBHbIM 3KOTEXHONOrM4eCKNMMM noaoxongamn B obnacTn BOCCTaHOBNEHWS
BOOHbIX 3KOCUNCTEM

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
NPVUMEHATb NONYYEHHblE 3HAHWNS, YMEHNS U HaBbIKW B MPOECCMOHANBbHOM OEeATeNbHOCTY.

4. CTpyKkTypa U cogepXxaHue OUCLUMNIUHBI MOAYNS
Obwas Tpya0eEMKOCTb ANCLMMNIIMHBI cocTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopmMa NPOMEXYTOHHOr0 KOHTPONS ANCUMUMNINHBI 9K3aMeH B 1 cemecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO NS [oMnycka K 3adeTy
28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHO" (yO0B.);

54 6anna n MeHee - "HeyOoBNETBOPUTENLHO" (Heya.).

4.1 CTpyKkTypa u coaepxaHue ayauTopHON paboTbl MO AUcUMNIMHE/ MOAYIO
TemaTuueckui NnaH AUCLUNINHBI/MOAYNS

Buabl n yachbl
ayauTopHOU paborThbl,

Paspnen
Henens WX TpyAO0EeMKOCTb Tekywme cpopmMbl
N D.VIIC\:’IL:)V‘I:;,T;HH/ CemMecTPemectpa (B yacax) KOHTpOnNsi
Nexuuu MpakTnueckumelllaboparopHble
L 3aHATUSA pabortbl

Tema 1. BeeneHue B YCTHbIA ONPOC

1. [BOCCTAHOBUTENbHYIO 1 8 1 2 0
SKOJOruio.
Tema 2. AHTpOnoreHHoe
o [BO3MEiCTBME Ha 1 8 1 5 0 YCTHbI ONpoc

BOOHbIE SKOCNCTEMbI.

PernctpaunoHHbii Homep 2103114
CrtpaHnua 5us 17.
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Buabl n yachbl

ayoMTopHOM paborThbl,
Paspen ¥ P P

Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")'g;m;“b'/ CeMecTpl.oyectpa (B yacax) KOHTpOnsi
Nekumu MpakTnyecknellaboparopHbie
3aHATUSA paborbl

Tema 3. CoBpeMeHHble
3. noaoxonbl B 1 9 1 ) 0 YCTHbIV ONpoC

0300pOoBNEHNN BOOHbIX

00BbEKTOB.

Tema 4. Teopus n
npakTuka CHUXeHNs
BHELWHen Harpy3kn Ha
BOJOHbIE 3KOCUCTEMDI.

Tema 5. bBopbba ¢
3BTPOGOMPOBAHUNEM. YCTHbIi ONPOC

. NHakTnBaumsi 6uoreHos 1 10 1 2 0

BHYTPW BO4OEMA.

Tema 6. YnyyweHune
6. |PN3NKO-XNMUNYECKUX 1 10 1 2 0
yCNnoBUiA B BOOOEME.

Tema 7. Teopusa un
npakTuka CHUXeHUS

YCTHbI ONpOC

YCTHbI ONpOC

7. |[BHYTPEHHEen Harpysku 1 11 1 2 0 ycTHbI onpoc
Ha BOAHblE 3KOCUCTEMBI.
Tema 8. PagnkanbHble
n HT
g [BOCCTaHOBUTENbHbIE 1 11 1 > 0 cF:)T?SM :#M;'C
" |Mepbl - U3BATME OOHHbIX y P
OTNIOXEHUNA.
Tema 9.
IKOTexHonornyeckmne npe3eHTauns
9. [noaoxonbl K 1 12 0 4 0 YCTHbI Onpoc
03[0POB/IEHNIO BOLAHbIX
3KOCUCTEM.
nomauHee
Tema 10. lNooxonbl K 3apaHve
10.|BoccTaHoBNEHNIO 1 13 0 4 0 KOHTpONbHas
PEYHbIX 9KOCUCTEM. pabota
Tema . Ntorosas 1 0 0 0 3K3ameH
doopma KOHTpons
WNtoro 8 24 0

4.2 CopepXxaHume ONCLUMIUHDI
Tema 1. BBeaeHve B BOCCTaHOBUTE/NbHYIO 3KONOTUIO.
nekumnoHHoe 3aHsiTne (1 yaca(os)):

Llenn n 3apayn BOCCTAHOBUTENBHOM 9KONOrMN, OCHOBHBLIE TEPMUHBI U ONPeaeneHns, CBA3b C
LPYrMMy NpUpoAooXpaHHbIMA aucuunanHamn. KoHuenums ?6naronony4ms aKocucteMbl?, noaxonpi
K ero oueHke. YCTONYMBOCTb 9KOCUCTEM K BHEWHMM BO34eNCTBNAM. MeToabl BOCCTAHOBUTENBHOW
9KONOrnN: NOMHOE BOCCTAHOB/IEHNE UCXOLHOrO COCTOSIHWS; BOCCO34aHNE 3KOCUCTEMbI, MO BaXHbIM
napameTpam Mnoxoxemn Ha UCXoHyto (peabunutaums); TpaHcopMauns OLHOW 9KOCUCTEMbI B
LPYryt0 9KOCUCTEMY (3aMeLLEHNE); HEBMELIATENBCTBO ? CAMOBOCCTAHOB/IEHNE 3KOCUCTEMbI 3a CHET
9KONOrnYeckomn cykueccun. Haunydwmne npnponooxpaHHble npakTnku. OCo6eHHOCTN NPUMEHEHNS
METOA0B BOCCTAHOBMTENbHOM 9KONOrMN B HA3EMHbIX U BOOHbIX 3KOCUCTEMAX.

KETPOHHBH
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npaKkTudeckoe 3aHsitne (2 yaca(os)):

BocctaHoBUTENBHAS 9KONOrMS. CprKTypHO-prHKLI,VIOHaJ'IbHaﬂ opraHmn3daunsa BOOHbIX 3KOCUCTEM.
AHTpOI'IOI'eHHOG BO30ENCTBME HA BOAHbIE 9KOCUCTEMDI. COBpeMeHHbIe nooxonbl B 0340pOBMIEHNN
BOAHbIX 0OBHEKTOB.

Tema 2. AHTpONoOreHHoe BO3OenucTBne Ha BOAHble 3KOCUCTEMBI.
JNeKunoHHoe 3aHsitne (1 yaca(os)):

AHTpONOreHHoe BO34eNCTBNE Ha BOAHbIE 9KOCUCTEMbI U 0AKTOPbI POPMUPOBAHUSA Ka4yecTBa BOL.
AHTpONoreHHas TpaHccopmaums BoaHbIXx 06bekToB. OCHOBHbIE COBPEMEHHbIE MPOONEMBI:
3BTpOChMpoBaHne, 3aKnCneHne, sanneHne, 3arpsasHeHune, aaconeHune. EctecteseHHoe n
aHTPOMNOreHHoe 3BTPOPUPOBaHUE, MPUYMHBI BO3HUKHOBEHMWS, BO3MOXHbIE NOCNEACTBUS.
CwnHezeneHble BOAOPOCM, 0akTopbl Ype3MepHoro pa3smtus. OnacHocTb "uBeTeHns" Boapl,
LMAHOTOKCVHbI UX OMACHOCTb AN15 YenoBeka u rmapobrnoHToB. MeToabl Ka4eCTBEHHOW 1
KONMYECTBEHHOWN ANArHOCTUKN COCTOSIHNS BOOHbBIX 3KOCUCTEM: r’MAOpOXMMmnyeckme, bronornyeckme un
KOMMEKCHbIE MNOAXOAbl.

npaktnyeckoe 3aHsitne (2 4aca(os)):

MpakTnyeckas pabota: OnpeneneHne CTENEHN 9KONOrMYECKOro pucka npu LBETEHNN BOLOEMOB.
Tema 3. CoBpemeHHble Noaxoabl B 030,0pOBNEHUN BOOHbIX 00 BHEKTOB.

NeKLuMoHHoe 3aHsiTue (1 Haca(os)):

OCHOBHbIE NPVHUMMbI, NOAX0Abl U CTpaTerns 0300POBNEHNS BOAHbIX 3kocucTeM. PaspaboTtka
BOCCTAHOBUTENbHbIX TEXHONOIWIA: poccuiickas u 3apybexHas npakTuka. NprumeHeHne
KOHCEepBaTUBHbIX METOA0B U MHHOBALMOHHBIX pa3paboTok. banaHcoBbIi Noaxon B BOCCTAHOBAEHWM
BOOHbIX 0O BHEKTOB.

npaKkTundeckoe 3aHsitne (2 yaca(os)):

ObocHoBaHMe BbiIbOpa 0340POBUTENBHBIX MEPOMNPUATUIA AN PEWEHNS 9KONOrMYeCKNX Npobnem
NPUPOLHO-TEXHNYECKON rMAPOCMCTEMBI B YEPTE Meranonuca.

Tema 4. Teopusa U NpaKkTUKa CHUXEHUS BHELLHEW Harpy3ku Ha BOAHble 3KOCUCTEMBbI.
nekumnoHHoe 3aHsiTne (1 yaca(os)):

MeponpusiTsi o NNaHOMEPHOMY CHUXEHMIO aMUccumn pocdopa B BOAHbI 06bekT. PaboTa ¢
TOYEYHBbIMU NCTOYHMKAMK Harpy3kn. QumcTka Bnagarwmx CToYHbIX Bod. MeponpusiTusi no seoay B
aKcnyaTauuto HOBbIX M YBENMYEHNIO 3G0DEKTUBHOCTI PpaboThl CYLLECTBYHOWMNX O4YNUCTHBIX
COOPYXXEHUI MO 04YMNCTKE KOMMYHANbHO-ObITOBbIX, MPOMbILWAEHHbLIX U CENbCKOXO3SNCTBEHHbIX
CTOYHbIX BOA. BHenpeHne cuctem 060poTHOro BogocHabxeHns Ha npeanpuatusix. BapmaHTtol
OCYLECTBNEHUS A PEHaXHOro KaHann3npoBaHusl Ha Bogocbope. 3awmTa oT pacCcesiHHbIX
NCTOYHMKOB 3arpsiaHeHusi. beperoykpenneHne n naHawadgTHoe 06yCTPONCTBO TEPPUTOPUN.
Ncnonb3oBaHme rabuoHHbIX KOHCTPYKULIA, apMUPYIOLWMNX reoMatepuranos (reopelleTkn, reoCceTku,
reoTekcTunb 1 1.M.). Metoabl neco- n nyromennopauun. OpraHmsaums 6ydepHblX CUCTEM:
nepexsaTbiBaOWMX NPYA0B, MCKYCCTBEHHbIX BETNAHAO0B.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

Case-study: NMpakTnka CHMXeHNs BHELWHEN Harpysky Ha BoAHble akocucTeMbl (03. KabaH, Poccus;
03. Madison, Sammamish, Shagawa, Washington, CWA; 03. Norrviken, lWseuwns; 03. Zlrich,
Wsenuapus; 03. Sebygaard, aHns)

Tema 5. Bopbb6a ¢ aBTpochnpoBaHmemM. MHakTMBaUus 6MOreHOB BHYTPU BogoOeMa.
neKkuunoHHoe 3aHsitne (1 yaca(os)):

JInmntnpyrowas ponb dpocgoopa B PYHKLUMOHNPOBAHUM BOLHbBIX 9KOCUCTEM, OCHOBHbIE (OOPMbI B
npupoaHbix Bogax. MpuMeHeHne peareHTHOn o4ncTkn. OCOBEHHOCTU UCNONb30BaHUS CONel
antoMVHNS, Xenesa u kanbums ons npouenyp BocctaHoBneHns. OnpeneneHne nosbl  BPEMEHN
BHeCeHus. [1penmylecTsa, Nponcxoaswme npoLeCcehl, BAnsaowme goakTopbl, BOSMOXHbIE
oTpuuartenbHble nocneacTsns. MiIHHakTueBauus docdopa ¢ MCnob30BaHMEM MHHOBALMOHHbIX
pa3paboTok (6eHTOHMTOBAS rMHA U MOANPULMPOBAHHbLIE NpenapaTthl HA ee OCHOBE),
npenmyllecTsa MeToa.

npakTnyeckoe 3aHsitne (2 4aca(os)):
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MpakTuyeckas pabota: OnpeneneHve KONM4YeCcTBa XMMUYECKNX peareHToB, HEOOX0AMMbIX AJ1s
OCYLECTBNEHUS NpoLeaypbl MHaKT1BaLMmn doocgopa B BOAOEME NP 3a4aHHbIX
PUBNKO-XMMUYECKUX YCNOBUSIX.

Tema 6. YnyyiwieHne ou3nMKo-XMMUYECKUX YyCIIOBUIA B BOJOeMme.
nekumnoHHoe 3aHsitne (1 yaca(os)):

Aspauuns n okcureHaums BOLHON Tonwm. TexHudeckas peannsaumsa n nocneacTsns ons
rMOpPOXUMUYECKOro pexnma Bogoema. BapmaHTbl ocylecTBneHms: BbiIbopoyHas nocnomnHas
aspaums, aspaums Bcen BogHom tonwm. CoxpaHeHme TeMnepaTtypHon cTpatmdukaumm um
NCKYCCTBEHHAs NPUHYyAMTENbHAA LMPKYyNaums (gectpartmgukaums). CosnaHne NpuooHHbIX
OKWCNEHHbIX MUKPO30H. BHeceHne HMTpaToB B NPUAOHHbIE CIOW BOAbI B rpaHyMPOBaHHON hopme n
B BMIe pacTBopa, MHbEKLUNOHHOE BHECEHUE peareHToB B IOHHbIE OTNOXEHUS. YCTpaHeHne
3aKkucneHns BOOOEMOB.

npakTnyeckoe 3aHsitne (2 4aca(os)):

Case-study: YnyJyweHne pranko-XuMn4ecknx ycnosuii B Bogoeme. Npaktuyeckas pabora:
OnpepnenexHne HeObX0AMMON NHTEHCUBHOCTU NPOLIEAYPbl a3paLmnmn CTpaTMULMPOBaHHOIO
BOJOEMA.

Tema 7. Teopusi N NpaKkTUKa CHUXEHUSA BHYTPEHHEN Harpy3kn Ha BOOHble 3KOCUCTEMbI.
NeKunoHHoe 3aHsitne (1 yaca(os)):

N3onsums foHHbIX 0TnoXeHuin. OCOBEHHOCTI OCYILECTBEHMUS, CNIEKTP NPUMEHSIEMbIX MATEPUAoB:
KanbLm1T, NecokK, rMHa, akTBMPOBAHHbIA Yrofb, LLeONnTbl, MONMMEPHbIE NNEHKW, re0TeKCTUNb,
XUMM4eckue peareHTbl. PazbaBneHune YNCTOWM BOAOK, MHTEHCUPMKaLMS BogooOMeHa.
WckyccTBeHHOe perynmpoBaHme ypoBHs Boabl. COpoc BoA runonMMHmnoHa. OcylieHre Bogoema.
BHewHee ynaneHne 61oreHoB 1 3arpsi3HSIOWMX KOMMIOHEHTOB Ha CNeuuanv3npoBaHHbIX CTaHLUMAX
BOOOYMCTKMN.

npakTnyeckoe 3aHsitne (2 4aca(os)):

Case-study: MpuMepbl M3bATUSA OOHHbIX OTNOXEHWUN, Kak BOCCTAHOBUTENbHON NpoLenypbl.
Tema 8. PapukanbHble BOCCTaHOBUTEJIbHbIE MEPbI - U3BATUE AOHHbIX OTIOXEHUN.
neKuunoHHoe 3aHsitne (1 yaca(os)):

Llenun, cpenctea n nocneacTenst gparnpoBaHms. TexHu4eckue cpeacTea peannsaumm,
NpuMeHsieMble ycTporicTBa. MeponpuraTis nNo CHUXeHMI0 HebnaronpraTHBIX MOCNEeACTBUIA.
LLapswme cnocobbl OCylWEeCTBNEHNS NPOLEOYPbl BBIEMKU AOHHbBIX OTNOXeHWA. OnpeneneHne
o6bema [LOHHbIX HAHOCOB, HEOOXOAMMOCTM X YACTUYHOIO UK NMOMIHOIO N3BNEYEHNS. YCTaHOBNEHMNE
Knacca onacHOCTW M3bIMaeMbIX OOHHbIX OTNIOXeHWiA. [NepBoHavanbHas obpaboTtka ?
NPpUHyonTenbHoe 06e3BoxunBaHue. [JobaBneHne CBA3bIBAOLWMX NONMMEPHbIX 10OABOK 1
MexaHn4yeckoe 06e3BOXMBaHNE (WHEKOBbI AErnapaTop, NEHTOYHbIA Npecc, UeHTpudyra
(mekaHTep), reotybbl). TpaHCNOPTUPOBAHME M BAPWaHTbI faNbHENLEro pas3MeweHns N3baTbiX
LOHHbIX HAHOCOB.

npaktnyeckoe 3aHsitne (2 4aca(os)):

MpakTnyeckas pabota: OnpeneneHme HeobxoaMMoro o6 beMa N3biIMaeMblX JOHHbLIX OTIOXEHUIA 1
yCTaHOBJIEHME Knacca OnacHOCTW.

Tema 9. koTexHONOrM4yeckKkmne noaxoabl K 0340pOBNEHNIO0 BOOHbIX 3KOCUCTEM.
npakTudeckoe 3aHsitne (4 yaca(os)):

Case-study: Vicnonb3oBaHne bruoMaHmnynaunii B npakTke BOCCTAHOBNEHNSI MEJIKOBOAHbLIX 03€ep.
Tema 10. NMoaxoabl K BOCCTAHOBNEHUIO PEYHbIX 3KOCUCTEM.

npakTnyeckoe 3aHsitne (4 4aca(os)):

Case-study: BoccTtaHoBneHne peyHblX 9KOCUCTEM Ha nNpuMepe cTpaH 3ananHoin Esponsbi.

4.3 CTpyKTypa 1 comepXaHue camocTosiTesibHoM paboTbl AUCLUNINHBI (MOOYNS)

Buabi
N Paanen Cemectp| Henens | camocrostenbHoit [TpynoemkocTh g‘:ﬂ%"g‘;‘og‘::;gﬁgz
AucumnnvHel pcemeCTpa pa6oTbl (B yacax) a60TbI
CTYHEHTOB P
TeMa 1. BBEOEHNE B : -
PerunctpapinpHHbIN HOMEP 21(‘):!31 14 SAEKTPOHHBIH
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BOCCTAHOBUTENbHYIO 3KONOrio.
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Buabi
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 2. AHTponoreHHoe
BO3LeNCTBME Ha noarotoeka K o

2. 1 2 THbIA On
BOOHblE 9KOCUCTEMbI. 8 YCTHOMY Oonpocy ye onpoc
Tema 3. CoBpeMeHHble
nooxonbl B 1 noarotoBka K > o

) THbI OnN

3 0300pPOBNIEHNN BOOHbIX 9 YCTHOMY Onpocy yc onpoc

06 beKToB.
Tema 4. Teopusa n
npakTukKa CHUXEeHUS noarotoeka K -

4. 9 1 2 THbIA On
BHELHEeN Harpy3kn Ha 9 YCTHOMY Onpocy ye onpoc
BOAHblE 9KOCUCTEMbI.

Tema 5. Bopbba ¢
9BTPOPUPOBAHNEM. noAroToBka K .

. NHakTmeauus 6uoreHos 1 10 YCTHOMY Onpocy 2 YCTHBIV ONpOC
BHYTpW BOJoeEMA.

Tema 6. Yny4weHve

6. |[dPM3NKO-XMMUNYECKMX 1 10 nngSJOBOKﬁ '(() c 2 YCTHbI ONpocC
yYCNoBUIA B BOOOEME. y y onpocy
Tema 7. Teopus n
npakTuka CHUXeHUs

7. |BHYTpEeHHen Harpysku 1 11 ngfgg;OB;na I:)c 2 YCTHbI ONpOC
Ha BOJHbIE SKOCUCTEMbI. y y onpocy
Tema 8. PagunkanbHble NOAroToBka K 1 npeseHTauus

g [BOCCTAHOBUTENbHbIE 1 11 npeseHTauuu

) Mepbl - N3bATNE OOHHbIX noaroToBka K .
OTNOXEHUIA. YCTHOMY OMPOCY 1 YCTHbI onpoc
Tema 9. MoAroToBKa K
SKoTexHonorn4yeckme npeseHTaLmm 5 npeseHTauns

9. |nooxonbl K 1 12
0300pPOBJ/IEHNIO BOAHbIX noaroToBka K 5 CTHBIV OMDOC
9KOCUCTEM. yCTHOMy onpocy Y P

NoOAroToBK
OAroroska JomauHee
JoMallHero 4
Tema 10. MNoaxonowbl K 3apaHve
3agaHus

10./BOCCTAHOBNEHMIO 1 13
peyHbIX 9KOCUCTEM. MOAroToeka K KOHTpONbHas

KOHTPONbHOMN 8 26073
paboTe P
Ntoro 38

5. O6pa3oBareibHble TEXHONOMMU, BK/IloHYasi UHTEPaKTUBHbIE OOPMbl 06yUYeHus

PernctpaunoHHbii Homep 2103114
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Mpu npenoaaBaHU ANCUMNINHBI "OKOTEXHONOMMN BOCCTAHOBIEHNSI BOAHbIX 06 HEKTOB"
npeaycMaTpmBaeTcs NCMNoNb30BaHMe B y4ebHOM npouecce Kak TPaauUMOHHbIX hopM 0BydeHus
(nekums, KOHCYyNbTaums, caMocTosiTeNbHas paboTa, NpakTUYecKme 3aHSATHS), Tak U akTUBHbIX U
NHTEPaKTUBHbIX OOPM MPOBELEHUS 3aHATUN (MyNbTUMEONAHBIX MPOrpamM, BKIHOYAKOLWMX
npe3eHTauun, oTo-, ayamo- 1 Buaeomatepuanbl, 4ENOBbIE U PONEBbIE UIPbl, Pa360op KOHKPETHbIX
CUTyauuii) B coOMeTaHnM C BHeayaUTOPHOW paboTol ¢ Lenbio OOPMUPOBaHUS U Pa3BUTUS
NpodpeCcCroHanbHbIX HABbIKOB 0OYy4atoLWUXCS.

6. OueHOYHble cpeacTBa AJisi TEKYLLLEro KOHTPOJISl yCreBaeMoCTH, MPOMEeXYTOUHOM
aTTecTauum No UToram OCBOEHUs1 AUCLMMIMHBI U yYeOHO-MeToaMYeckoe obecneyeHune
CaMOCTOSsITe/IbHOW paboThl CTYAEHTOB

Tema 1. BBeneHve B BOCCTaHOBUTENIbHYIO 3KONOTUIO.
YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

1. lNepeyncnure OCHOBHblE eCTECTBEHHbIE (PaKTOPbI, OTBEYatoLwme 3a oopMmpoBaHme
PM3MKO-XMMMYECKMNX YCNOBUI B BogoeMme. 2. [lainTte onpeneneHne temnepaTtypHom cTpatndoukauun,
SMUINMHUOHY, METANUMHUOHY, MMNOAUMHUOHY, TEPMOKIUHY. 3. YTO MOXHO NOHUMAaTb NOA4 TEPMUHOM
"BOCCTaAHOB/EHNE BOAHBIX 3KocmcTeM"? 4. [MpmBeante NpuYnHb HEOOXOANMOCTY NPUMEHEHUNS
0340POBUTENbHBIX MEPONPUATUIA HA BogoeMe. 5. Hauny4lme npupoaooxpaHHble NpakTuku. 6.
Oc06eHHOCTN NPUMEHEHNS METOAOB BOCCTAHOBUTENBHOW 9KOMOMMU B HA3EMHbIX U BOLHbIX
aKocucrtemax.

Tema 2. AHTpONOreHHoe BO3OenucTene Ha BOAHble 3KOCUCTEMBI.
YCTHbI ONPOC , NPMMEpPHbIE BOMPOCHI:

1. [JaiTe xapakTepnCTMKy OCHOBHbIX COBPEMEHHbIX MPOONEM BOAHBIX 3KOCMCTEM: NOCTYMN/IEHNE
3arpsa3HSAIOWMX BEIWECTB, 3aKMCNeHne, 3acConeHne, 3amneHme. 2. 4to takoe aBTpodompoBaHue?
OTnnyme aHTPOMNOreHHOro 3BTPOOMPOBAHNS OT €CTECTBEHHOr0. 3. OCHOBHbIE NCTOYHUKN
aHTPOMOreHHOro 3BTPOPMPOBAHUSA: HACENEHHbIE MYHKTbI, MPOMbILWIEHHOE NPOU3BOACTBO, CENbCKOE
XO35MCTBO, pekpeauns. 4. [1pnyYnHbl BOSHUKHOBEHUS SBTPOOMPOBAHNS, BO3MOXHbIE NocneacTeus. 5.
HebnaronpusatHble nocneactsns "upeteHms” BogoeMoB. 6. OCHOBHblE (hakTopbl, onpeaensowme
6ronornyeckyo NPoayKTMBHOCTb BOLOEMOB. 7. LinaHobakTepmanbHble TOKCUHbI, MICTOYHUKU
NOCTYNNEHNS, OCHOBHbIE rPynMbl, HEGNAronpPUATHBIE MOCNEACTBUS MX HAXOXAEHWS B MPUPOLHbIX
Bodax. 8. CTexvomeTpuyecknini KoachgoumumeHt Pendmnaa, ncnonb3oBaHne ons ycTaHOBNEHUS
NUMNTUPYIOLWKNX 0akTOPOB 3BTpOomKaLmnn.

Tema 3. CoBpeMeHHble Noaxoabl B 03[4,0pOB/IEHAN BOAHbIX 0O BHEKTOB.
YCTHbI ONPOC , NPUMEPHbIE BOMPOCHI:

1. BanaHcoBbI Noaxo4 B BOCCTAHOBNEHMMN BOAHbBIX 06BEKTOB. 2. TOYEeYHbIE N PacCesiHHble
NCTOYHMKMN BO3AENCTBUS. 3. BHEWHne 1 BHyTPEHHNE UCTOYHMKIM NOCTYNNEHNs BUOreHoB.

Tema 4. Teopusi U NpakTUKa CHUXEHMUSI BHELLIHEWN Harpy3ku Ha BOOHbIe 3KOCUCTEMbI.
YCTHbI/i ONPOC , NPUMEPHbIE BOMPOCHI:

1. BoccTaHOBUTENbHbIE MEPOMPUSTUSA, HANPaBNEHHbIE HA HEMOCPEACTBEHHOE CHUXEHNE AMUCCUN
hocdopa B BOJOEM. 2. 3almTa OT TOYEYHbIX 1 PACCESAHHbIX MCTOYHNKOB BO3LEACTBUS. 3.
MeponpusiTus, HanpaBneHHbIE HA NOBbIWEHWE YaepXuBatowwei cnocobHocTn Bogocbopa 4.
MeponpusiTusi, HanpPaBneHHbIE HA OYNCTKY BNafalowWmx NPUTOKOB Nepes Ux nonanaHneM B BOLOEM.

Tema 5. Bopb6a ¢ aBTpochmpoBaHmeM. MHaKTUBaL s 6UOreHOB BHYTPU BogOEMA.
YCTHbIi ONPOC , NPMMEPHbIe BOMPOChHI:
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1. OcHoBHble rpynnbl docdropa B BoJoeMax, crnocobbl nx obHapyxeHus. Hanbonee BaxHas rpynna
doocdoopa, C TOYKU 3PEHMS MPUMEHEHNSI BOCCTAHOBUTENbHbIX Npouenyp. 2. CHUXEeHNe peakUMOHHOM
cnocobHocTM chocchopa B Bogoeme. MNpuHUMnbl MeToaa, BapuaHTbl OCYLIECTBEHUS, MPUMEHSIEMbIE
peareHTbl (CONKN antoMUHUS, Xeneaa, kanbums), onpeneneHve Aosbl BHeceHusl. 3. OcobeHHOCTH
MCNONb30BaHNS COMeil antoMUHUS ONs NpoLenyp BOcCTaHoBNeHUS. Mpenmylectsa, NpoMcxoaswme
MpoLecChl, BaXHble pakTopbl, BO3MOXHbIE OTpuuaTtenbHble nocneactsms. OnpeneneHne BpeMeHu
BHECEHMS peareHTHbIX 406aBokK, NpuYMHbI Bbibopa, NOCNeaACTBUS HECBOEBPEMEHHOMO BHECEHUS. 4.
MNMpumMeHeHVe conelt xenesa ans npouenyp nHaktTueaumm docgopa. Mpenmylectsa, MetTona,
npoucxoasiime NpoLecchl, BaXHble d0akTopbl, BO3MOXHbIE OTpULATENbHbIE NOCNEeACTBMS AN
BOAHbIX 9KOocUCTeM. 5. PeareHTHas oymMctka Bogoema npu nomolum conei kanbums. 6. IHHakTuBaums
doocgoopa € NCMob30BaHNEM MHHOBALMOHHBIX pa3paboTok (BeHTOHMTOBAS FMUHA W
MOONCPULMPOBaHHbIE NpenapaThl Ha ee ocHoBe). MpenmMyuiectsa MeToaa.

Tema 6. YnyywueHne ou3nMKo-XMMUYECKUX yCrIOBUIA B BOoJoeme.
YCTHbI ONPOC , NPUMEpPHbIEe BOMPOCHI:

1. BocctaHoBneHne 6naronpusaTHbIX (OM3NKO-XMMUYECKMX YCNOBUIA B BOAOEME: adpauns v
okcureHaums. Pewaemble 3agayn. [NpuMeHsieMble MHXEHepHble yCcTpoincTaa. 2. PaspyweHve un
COXpaHeHue TeMnepaTypHOn cTpaTuukaunn: Nnocbl U MUHYCbI. 3. OKMCREHne OOHHbIX OTI0XEHWUIA
1 NPUOOHHBIX croes BoAbl. Pewaemble 3anayn. lNprMeHsieMble xuMudeckne npenapartbl. 4. BHeceHune
HWTPATOB, CXeMa CTUMYNALMMA MUKPOOHOI AesTeNbHOCTU. M30Naumns LOHHBIX OTIOXEHWIA.

Tema 7. Teopusi U NpakTUKa CHUXEHUSI BHYTPEHHEN Harpy3ku Ha BOA4HbIe 3KOCUCTEMDI.
YCTHbI OMPOC , MPUMEPHbIe BOMPOCHI:

1. 3ongaumnsa OOHHbIX OTNOXEHWI. 2. BocCTaHOBUTENbHbIE MEPOMPUATUSA: U3 BATUE BOL
runonuMHuoHa. 3. BHewHee ypaneHue gooccopa. Pelwaemble 3agayn, BapmaHTbl OCyLWECTBEHUS. 4.
[MpUYnHbBI YCKOPEHHOIO HAaKOMNEHNS OOHHbLIX OTNIOXEHWUIA B BOOOEMAX.

Tema 8. PagpukanbHble BOCCTaHOBUTENbHbIE Mepbl - N3bATNE OOHHbIX OTNOXEHUN.
npe3eHTauuns , npMMepHble BOMPOChHI:

Heobxoaoumo npeactasmTb NpUMep 3BTPOGHOrO BOOHOro 06bekTa, Ha KOTOPOM OTMEYEHO
NPYMEHEHNEe 0300POBUTENbHbLIX MEPOMNPUATUI N3 PACCMOTPEHHOro nepeyHs. [ns BoaHoro obbekra
Heobx04MMO NPUBECTY reorpadmnyeckoe onMcaHne, xapakTepucTnk rmaponorn4eckoro,
FMOPOXMMNYECKOrO PEXNMOB, MPUYMHBbI BO3HUKHOBEHUS NPoBneMbl, 0COBEHHOCTM U XapaKTEPUCTUKM
BbINONHEHUS BOCCTAHOBUTENbHbBIX MEPONPUSTUIA, 30EKTUBHOCTD U COBPEMEHHOE COCTOSIHNE
npobnembi.

YCTHbIA OMPOC , NPMMEPHbIe BOMPOChHI:

1. N3bssTUE OOHHbIX OTNoXeHui. CyTb MeTona, uenv aparuposHusi. HebnaronpusatHble nocneacTeus.
TexHnyeckue cpeacTsa Ons UX MUHMMM3auuK. 2. BapraHTbl OCYLLECTBNEHNS N3BATUS OOHHbIX
HaHOCOB, NMPVIMEHSIEMbIE VHXEHEPHbIE YCTPOWCTBA MPU CyXOi 1 NOOBOAHOV BbieMKe FpyHTa.
MoaBonoHast BbieMKa OOHHbIX OTNOXEHMWA. DneMeHTbl paboyero 060pynoBaHNS NNaBy4mx
3eMcHapsnoB. MaopaBnmyeckne n MexaHnyeckue paspoixnutenu. 3. Micnonb3osaHue
MHEBMATUYECKNX HACOCOB [/151 BLIEMKU [OHHBIX OTNIOXEHUIA, NpenMyllecTBa meToga. 4. ObpaboTka
N3bATbIX OOHHbIX 0TNOXeHun. O6e3BoOXMBaHKE, LIenecoobpasHOCTb 1 BapUaHTbl OCYLWECTBNEHMS. 5.
PaamelleHns n3baTbix OTIOXEHWI Ha Bepery. BapraHTbl ganbHeiwero Ncnonb30BaHns 1
06e3BpeXunBaHunS.

Tema 9. 3koTexHONoOrMyeckue noaxonbl K 03400poBJIeHUI0 BOOHbIX 3KOCUCTEM.
npe3eHtauuns , npuMepHbie BOMPOChHI:

Heobxoaoumo npeactasmTb NpuMep 3BTPOGHOrO BOAHOr0 06bekTa, Ha KOTOPOM OTMEYEHO
NPVYMEHEHNE 0300POBUTENBHbLIX MEPOMNPUATUIA N3 PACCMOTPEHHOro NepeyHs. [ns BoaHoro obbekra
Heobx04MMO NPUBECTY reorpadnyeckoe onMcaHne, xapakTepucTnkn rmaponornyeckoro,
rMOPOXMMNYECKOrO PEXNMOB, MPUYMHBbI BO3HUKHOBEHUS NPoBneMbl, 0COBEHHOCTM U XapaKTEPUCTUKN
BbINOMHEHNS BOCCTAHOBUTENbHbBIX MEPONPUSATUIA, 3EKTUBHOCTL U COBPEMEHHOE COCTOSIHNE
npobnembi.

YCTHbIA ONpoC , NPUMEPHbIE BONPOCHI:
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1. icnonb3oBaHWe B Ka4eCTBE BOCCTAHOBUTENBHbBIX MEPOMNPUATUIA BUONOrMYECKUX METOLOB. 2.
Teopus "Tpodouydeckoro kackaga". lNpumep ectecTBEHHOW Tpodomyeckon cykueccuu. 3. MNpuemsl
6romaHunnynupoBaHus. 4. Vicnonb3oBaHne 6MopnnbTPOB, MPUMEHEHNE CNELMANN3NPOBAHHbBIX
MUKPOBHBIX coobuiecTs, buopemeanaums, anbronmdaums. 5. MNpowueccbl eCTECTBEHHOMO
CaMOOUULLEHNS: PU3NYECKUE, PUBNKO-XMMUYECKINE, XUMMYECKIME 1 Bronornyeckne npoueccsl. 6.
CTpyKTYpHO-QPYHKLIMOHANbHbIE 6M10KN rMApoboNornieckoro MexaHnama CaMmooHnLLEHNS BOAHBIX
9KOCUCTEM: (OUNBTPbI, HACOCHI, MENTbHULLbI.

Tema 10. MNopoxoabl K BOCCTaHOBMEHUIO PEeYHbIX 3KOCUCTEM.
JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

HeobxoomMmMo cocTaBuTb 1 3aN0NHUTL CPABHUTENbHYIO Tabnuuy No pacCMOTPEHHBIM BapaHTaMm
03[0POBUTESbHBIX MEPONPUATUIA (MOCTPOMKA U MOOEPHU3ALNS O4NCTHBIX COOPYXEHWUI, BHECEHNE
conewn antoMuHUA, Xenesa, Kanbums, npenapaTos HA OCHOBE MUHUCTbIX MUHepanos (Phoslock),
oKCUreHaums n aspauus, paspyleHne cTtpatngukaumnmn (MCKyCcCTBEHHOE nepemMellnBaHmne),
OKUCNEHNE OOHHbIX OTNOXEHUN, U30NSUNS OOHHbIX HAHOCOB, U3bATUE BOL MMNONUMHMOHA, BHEILHEE
yoaneHve ¢oocgopa, BbleMKa LOHHbIX OTIOXEHWIA, BUOMaHUNYNNPOBAHNE, OTCYTCTBME BCAYECKOTO
BMewarenbCcTea). [1o kaxa0oMy MeEpONPUATUIO OTMETbTE Creaytowme NyHKTbI: - "OKONOrMYHOCTb",
OTCYTCTBWE NOCNELACTBWIA ANsg ruapobnoHTOB; - BinsHne Ha on3nko-xmuMmM4ecKkmne ycnoBsus B
Bogoeme: pH, Eh, konn4ectBo pacTBOPEHHOro KMCNOpoaa, MUrpaunoHHY0 CNOCOBHOCTb 3N1EMEHTOB,
NosiIBNEHME TOKCUYECKNX DOPM 3N1EMEHTOB. - bbICTpoTa HacTynneHuns adbgekTa; -
MpooonXunTensHOCTb adhdpekTa; - Hactota NPUMEHEHNS MEPONPUATIS W/UNK HEOBX0AMMOCTb
MOCTOSIHHOTO BbIMONIHEHUS MEPONPUSATUS; - DPPEKTUBHOCTL AN15 FNyOOKOBOAHBIX Y MENKOBOAHbIX
BOLOEMOB; - [pocToTa ocyuecteneHus; - CteneHb NpopaboTaHHOCTA U U3YHEHHOCTU METOAA; -
CTouMOoCTb MepONPUATUIA N 3CPPEKTUBHOCTb 3aTpar (COOTHOWEHNe 3aTpaT 1 NONy4EeHHOro
peaynbraTta).

KOHTpOnbHas paboTa , NpUMepHbIE BOMPOCHI:

MpuMmepbl Bonpocos: 1) BocctaHoBUTENbHBbIE MEPONPUATUA: MHAKTMBaLMSA doocdopa. MprHumnb
MeTona, BapmaHTbl OCYLWECTBNEHUS, MPUMEHSIEMblE peareHTbl, onpeneneHne 003bl BHECEHUS. 2)
Ocob6eHHOCTN NCMONb30BaHWSA CONEn antoMMHUS ONs Npouenyp BoccTaHoBNeHMs. [penmywecTsa,
nponcxogsime nNpoLecchl, BaxXHble 0akTopbl, BOBMOXHbIE OTpULaTeNbHbIe NOCNeacTams. 3)
Ocob6eHHOCTN NCMONb30BaHWS CONE antoMMHUS ANs npouenyp BocctaHoBneHns. OnpeneneHne
BPEMEHW BHECEHMS peareHTHbIX 006aBokK, NprYMHbI Bbibopa, NOCNenCcTBMS HECBOEBPEMEHHOMO
BHeceHus. 4) OcCOBEHHOCTM UCNONb30BAHUS CONEt Xenesa Ans npouenyp BOCCTAHOBNEHMS.
[MpeumywecTtsa, nponcxoaswme NPoLecchl, BaxXHble pakTopbl, BO3MOXHble OTpuLaTeNbHbIE
nocneacTeus.

Tema . UToroBasi oopma KOHTpOns

[MpvMepHble BOMPOCHI K 9K3aMeHy:
MpumMep ak3ameHaLMoHHoro buneTa:

1. MepeyncnmTe OCHOBHbIE rpynnbl dooccpopa B BOLOEMAX, CNOCO6bI X 0bHapyxeHus. Hanbonee
BaXkHasi rpynna gocgopa, C TO4KM 3peHNs NPYMEHEHNSI BOCCTAHOBUTENbHbIX MpoLeayp.

2. BoccTaHoBUTENbHBIE MEPONPUATUSA, HANPaBNEHHbIE HA HEMOCPEOCTBEHHOE CHUXEHNE 3MUCCUN
doocghopa B BOAOEM. 3almTa OT TOYEYHbIX M PaCCESHHbIX MICTOYHMUKOB BO3OENCTBUS.

3. Mpuembl 6rioMaHMMyNMPOBaHWSI.

7.1. OcHOoBHas nuTeparypa:

1. Hukmtun O.B., Nlateinosa B.3., No3aHskos W.P. 9koTexHonormm BOCCTaHOBNEHNS BOLAHbIX
00 bEKTOB (C OCHOBaMM BOOHON akonorum) [OnekTpoHHbI pecypc). - Pexum poctyna:
http://zilant.kpfu.ru/course/view.php?id=367. - KazaHb: K®OY, 2014. - 3arn. ¢ akpaHa.

2. 9KONOrn4yecknii MOHUTOPUHT BOAHbIX 06EKTOB: YuyebHoe nocobue / N.O. TuxoHosa, H.E.
KpyduHuHa, A.B. Oecsaros. - M.: ®opym: HAL NHgopa-M, 2012. - 152 c.
http://znanium.com/bookread.php?book=326721
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3. Cuctembl 3awnTbl cpeabl 0butanms. Cxembl, COOPYXXEHUS U annapatbl 4151 OYNCTKU ra30BbiX
BbIOPOCOB 1 CTOYHBIX BOA: YuebHoe nocobue / J1.H0. dupcosa. - M.: dopym: HULL NHppa-M, 2013. -
80 c. http://znanium.com/bookread.php?book=367411

4. BnopasHoobpasune 1 Tunonorusa kapctoebix 03ep CpeaHero MNosonxbs / nog pea. H. M.
MwuHrasosow .? KasaHb : KazaHCckuin rocynapCTBeHHbI yHuBepcuteT, 2009 .7 220 c.

7.2. lononHuTenbHasa nureparypa:
LoHHble oTnoxeHusi 03ep, CybeTTo, OMutpuin AnekcaHoposud, 2009r.

2. 9dkonornyeckme 0CHOBbI NPUPOAONONb30BaHMs: YuebHoe nocobue / B.®. MpoTacos. - M.:
Anbtha-M: MHDPA-M, 2010. - 304 c.

http://znanium.com/bookread.php?book=197844

3. OcHoBbI Nprpoaononb30BaHns: YuebHoe nocobue / W.KO. Mpuropbesa. - M.: HAL, MHoppa-M,
2013. - 336 c. http://znanium.com/bookread.php?book=341082

4. TeopeTnyeckme 1 NpakTnieckme acnektbl GIONOrMYecknii O4NCTKN CTOYHbBIX BOL B a3pOoTeHKax /
B. B. KupcaHos ; M-Bo obpazoBaHusi u Hayku Poc. ®epnepaunmn, denep. areHTCTBO No
obpasoBaHuto, Foc. 0bpasosart. yupexaeHne Bbicl. Npod. obpasoeaHus "KasaH. roc. TexH. yH-1" .?
KasaHb : [M130-Bo KasaHckoro rocynapcTBeHHOro TexHmM4yeckoro yHmeepcutetal, 2010 .7 262, [1] c.

5. BooooTBoasiume ceT NOBEPXHOCTHbBIX CTOYHbIX BOA : y4ebHoe nocobue / A. b. AgenbluH, H. C.
Ypmutosa, A. C. CentoruH [1 ap.] ; M-Bo obpasoBaHus n Haykn Poc. ®enepaumm, KasaH. roc.
apxXuTeKkTyp.-CTPonT. yH-T .? KasaHb : [130-80 Ka3aHCKOro apxmtekTypHO-CTPOUTENBHOIO
yHuBepcurtertal, 2012 .? 67 c.

6. MMaponornyecknin pexnm n 3anneHme manbix pas3HoTUNHbIX Bogoemos Cesepo-3anana / M. 4.
MpbiTkoBa ; Poc. akan. Hayk, VIH-T o3epoBeneruns .? CaHkT-MNetepbypr : Hayka, 2011 .? 194, [5] c.

7.3. UHTepHeT-pecypcChl:

About Phoslock - http://www.phoslock.com.au/about.php

Centre for Lake Restoration (CLEAR) - http://www.lake-restoration.net/english/index_UK.html
Great Lakes Restoration Initiative - http://www.epa.gov/glnpo/glri/

Lake Restoration - Dealing with the Problem - http://www.clean-flo.com/systems/lake-restoration/

Lake restoration and management for algae -
http://www.ecy.wa.gov/programs/wag/plants/algae/lakes/LakeRestoration.html

NHcTuTyT 03epoBeneHus - hitp://www.limno.org.ru/

KonnyecTtBeHHas ruapoakonorus: Metoabl CACTEMHOW NAEHTUOMKALN -
http://www.ievbras.ru/ecostat/Kiril/Library/Book1/Content0/Content0.htm

PekoHCTpyKUMS BOOOEMOB 1 NPy OOoB -
http://www.awatereng.ru/products/item/vodoemit/restoration_of water_reservoirs_and_ponds/

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUMIUHbBI(MOOYNS)

OcBoeHVe ONCUUNIVHBI "OKOTEXHONOMMN BOCCTAHOBNEHNS BOOHBLIX 00bekToB" npeanonaraet
ncnonb3oBaHme cnegywowero MmarepnanbHO-TEXHNYECKOIro obecneyeHuns:
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

KomnbtoTepHbIl kKnacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboymx MECT CTYAEHTOB, BK/IHOYAOLWMX KOMMbIOTEPHbIN CTOM, CTYN, NEPCOHANbHbIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIV JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHbI K KOPNOPaTMBHON KOMMbioTepHON ceTn KDY n
HaxoOsTCs B €4MHOM OOMEHe.

YyebHo-MeToaAn4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTeYHol cucteme " BrnbnuoPoccurka", 4OCTYN K KOTOPOW NpefoCcTaBneH
ctyneHTam. B 9bC " bubnunoPoccuka " npeacTaBneHbl KONNEKUMN akTyanbHON Hay4HOR 1 y4ebHo
nuTepaTtypbl N0 ryMaHMTapHbIM HayKaMm, BKtovatowme B cebst nybnmkaumm BeoyLmx pOCCUNRCKNX
N30aTenbCTB ryMaHUTapHOW nuTepaTypbl, U34aHUS Ha aHTIMACKOM S3blKe BeOyLWMX aMepPUKaHCKNX n
€BPONEeNCKMX N30atenbCTs, a Takxe peakme U ManoTMpaxHble N3aaHnsa POCCUACKUX PErMOHaNbHbIX
By30B. 9bC "BbubnnoPoccurka" obecneynBaeT WMPOKMiA 3aKOHHbIA AOCTYN K HEO6X0AMMbIM ANst
obpazoBaTefibHOro NpoLecca N3naHnsM ¢ UCMONb30BAHNEM MHHOBALMOHHBIX TEXHONOMNIA 1
COOTBETCTBYET BCEM TpeboBaHNSM henepanbHbIX roCynapCTBEHHbIX 06pasoBaTebHbIX CTaHAapPTOB
Bbiclero npodpeccuoHanbHoro obpasosarus (PrOC BIMO) HOBOro nokoneHus.

YyebHo-MeToAn4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHenwmnx POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBeHHbIX OpraHoB, nNpenogasarener Beaylmx By30B CTpaHbl, BbICOKOKBANN(ULIMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMN 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedeparbl, guccepraLmm, SHUUKNONEeaNn, CAOBapy U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3agaHms n n3naHus,
BbiNyckaemble nsgatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteetcTByeT
BCeM TpeboBaHMAM chefepanbHbIX rOCyAapPCTBEHHbIX 0Opa30oBaTeNbHbIX CTAHAAPTOB BbICLIENO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

3ameputensHoe 1 BCrioMoraTtenibHoe XMMUKO-3Komornieckoe o6opyoBaHue.

MNporpamma coctaBneHa B cooTBeTCTBUM € TpebosaHnamm ®IFOC BINO un yyebHbiM nnaHom no
HanpasneHno 022000.68 "Skonorns 1 NPMPoOLONob30BaHNE" N MarncTepckon nporpamMme
Skonornyeckas 6e30nNacHOCTb 1 ynpaBneHne B coepe OxXpaHbl OKpyXatolwel cpeabl .

PerncrpaumnoHHblii Homep 2103114 DAEKTPOHHEH
Crtpannua 16 n3 17. il yLH,lf[;F EPCHTET

AHATTAMECKAR CrCTEMA KPY



MporpamMma OMcumnninHbl "9KOTEXHONOM MM BOCCTAHOBNEHMS! BOAHbIX 06bekToB"; 022000.68 Skonorus n nprpoLononb3oBaH1e; AOLEHT,
K.H. Hukntun O.B.

ABTOpP(bI):

HukuntnH O.B.

PymsHues Bnagucnas AnekcaHoposuy

v 201 .
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