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PaGouass nmporpamma aucuumIMHbI «PallOHaNbHOE HCMOJIb30BAHUE BOIHBIX PECYPCOB»
pa3paboTaHna:

- B cootBercTBUH ¢ TpedoBanusmMu ®I'OC BO — marucrparypa mo HampaBlIE€HUIO MOATOTOBKU
05.04.06 Dxonorust ¥ MPUPOIONOIBL30BAHUE», YTBEPKISHHOTrO npukazoM Munobpuayku Poccun Ne 897
ot 07.07.2020 r;

- HA OCHOBaHMHM Yy4eOHOro IUIaHA MAarhucTpaTtypsl IO HampaslieHWI moaroToBku 05.04.06
Dkonorust M MPUPOAOIOIB30BAHNEY HAINPABIEHHOCTh (Tpoduib) «IKOJOrMYECKHMH MOHUTOPHHT U

OXpaHa OKPY’KaroLIENH CPeabl».

CocraBurenb K.T.H., nouent Haropuos J1.0.

PabGouas nmporpamma paccmoTpeHa u oao0peHa Ha 3acenanun kadeapsi ['eoskonorun ot 02.02.2023

r., mIpotokosa Ne 7.

I.T.H.,

3asenyrouuii kagenpoii npodeccop [Tamkesua M.A.

1. EJA " 3ATAYHN TN CTUAITIJIMNHBI



Henp pucturuinHbl «PanmmnoHambHOE HCHOJIB30BAHHWE BOIHBIX peECypcoB» — (opmupyer y
CTYACHTOB COBPEMEHHbIC Hay4HbIE NPEACTABJICHUS B 00JIACTH OXPaHbl BOAHBIX PECYPCOB U YCTPAHEHHS
HETraTHBHOTO BO3JEHCTBUS MpH A00bIMe, mepepadoTke U TPAHCIOPTUPOBKE M XPAHEHWH IOJIE3HBIX
HCKOMAEMBbIX.

OCHOBHBIMU  3aJlayaMM TUCLUIUIMHBI «PaloHanbHOE HUCHOJIB30BAHUE BOJHBIX PECYPCOB»
SIBJISIFOTCSL

- U3Y4UTb CTPYKTYPY BOAHBIX pecypcos PD;

- U3YYUTh OCHOBHBIE TEXHOJIOTHUECKNE CXEMBbI BOJOCHAOKEHHS TPOMBIILIIEHHBIX MTPEINPUSATHIA,

- U3YYUTh CIIOCOOBI CHIKEHUSI IOTPEOIICHUs] BOABI HA TOPHBIX MPEATIPHUSTHSAX;

- TOJYYUTh HAaBBIKM HCIOJB30BAaHMUS HOPMATHBHOH JUTEpaTypsl B 0OJaCTH HOPMHPOBAHMS
PEKUMOB U YCJIOBUI MOTPeOIeHNsT BOJbI HA MPOMBILUICHHBIEC HY Kbl TP paboTe HA MPEAIPUSITHH;

- UI3YYUTh METONbl KOHCTPYHUPOBAHHS OXJAKIAIOIUX CHUCTEM BONOCHAOXKEHHS MPEOIPHUSATHS,
pacder UH)XEHEpHOTo 000pPYIOBAHNS,

- yMeTb OOOCHOBBIBATH TEXHHYECKYIO BO3MOXKHOCTb M 3KOHOMHYECKYIO LeJIecOO0pa3HOCTh
MOBTOPHOTO HCIOJIb30BAHUSI OUWIIEHHBIX CTOYHBIX BOJ B IPOMBIIUIEHHOM BOJOCHA0KEHUH B3aMEH
MPUPOJHBIX.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

Jucuumivza «PainnoHanbHOe UCTIOIB30BaHNE BOMHBIX PECYPCOB» BXOMUT B COCTAB BapUATHBHOMN
yactu bioka 2 moAroTOBKM MaruCTPOB IO HAMPABIEHUIO «DKOJOTHS U PUPOAOTIOIB30BaHUEY, PO UL
«DKONOTHUECKUI MOHUTOPHHT U OXPaHa OKPYIKAOIIEH CPENb» U U3yUaeTCsl BO 3 CEMECTPe — UHIEKC IO
yueOHomy tutany b1.B.JIB.02.01.

Jns usydeHust TUCHUILUIMHBI «PaliMoHaIbHOE HCIIONb30BaHHE BOIHBIX PECYPCOB» HEOOXOIHUMBI
3HAHUS, YMEHHsSI U KOMIIETEHIIMH, TMOJy4YeHHbIe OOYYaIOIUMUCS TMPH TOJIyYeHHH OOpa3OBaHUS IO
nporpamMMe OakanaBpHaTa MPU U3YYEeHUH AUCHUIUIMH «Bomonorpebnenue u BogooTsenaeHune», «OCHOBbI
TOPHOTO AeNia U O0OTaIleHHUS.

3. INTAHUPYEMBIE PE3YJIBTATBI OBYUEHHWA 1O TUCHUIIMHE, COOTHECEHHBIE
C ILTAHUPYEMBIMH PE3YJIbTATAMH OCBOEHHNSI OCHOBHOM
MPOPECCHUOHAJBHOU OBPA3OBATEJIBHOU MTPOT'PAMMBbI

[Ipouecc n3yueHus IUCHUIUIMHBI «PallmoOHaIbHOE UCTIOB30BAHNE BOAHBIX PECYPCOB» HAIMPABIIEH
Ha (OPMHUPOBAHUE CICAYIOMHNX KOMIIETCHIIUNA

®DopmMupyemMbie KOMNETEH U

KO)_] H HAHMCHOBAHUEC HHAUKATOPpA

Conepkanue KoMNeTeHIHH Kon AOCTHHEHHST KOMIeTeHIHH
KOMIeTeHI[UH
Crnocoben OCYILECTBJIATH YK-1 VYK-1.1. 3Hatp MeTOmBI CHUCTEMHOTO U
KPUTUYECKHI aHAJIN3 TPOOIEMHBIX KPUTUYECKOTO aHaJM3a, METOIUKU pa3padoTKH
CUTyalLMli Ha OCHOBE CHCTEMHOIO CTpaTeruu AeWCTBUN JJIs1 BBISIBJICHUS U peLIeHUs
MoAxoa, BbIpAOATHIBATH pOOJIEMHON CHTYaIIHH.
CTPATErHur0 AEUCTBUI YK-1.2. YMeTb NpUMEHATb METOABI CUCTEMHOTO

MOIXOAa M KPUTHYECKOTO aHAIHU3a MPOOIeMHBIX
CUTyalui, pa3padaThiBaTh CTPATETHIO NEHCTBUH,
MPUHUMATb KOHKPETHBIE pEIICHUS MAJs €€
peanu3aLuy.

YK-1.3. Bnagerp MeTOOOAOTHEN CHUCTEMHOIO U
KPUTHYECKOTO aHAJIH3a MPOOJIEMHBIX CHUTYAIIHIA,
METOAMKAaMH TOCTAHOBKH LEJIH, ONPENeICHUS
criocobOB  ee  JOCTHIKEHUs,  pa3paloTKu
CTpaTeruii JeNCTBU.
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®opMupyemMbie KOMIETEHUH

Coaep:kaHue KOMNETEeHUHH

Kon
KOMIETCHIINHU

KO)_I H HAHMCHOBAHUEC HHAUKATOPpA
AOCTHKCHHUS KOMIIECTCHIIHH

CrnocobeH ynpaBysiTh MPOEKTOM Ha
BCEX OJTamax ero SKU3HEHHOTO
UKJIa

YK-2

YK-2.1. 3Harth 3Tanbl JKU3HEHHOTO ILUKJA
NPOEKTa; J3Tanbl pPaspaboTKH U peasu3aluu
NPOEKTa;, METOABl pa3pabOTKU W YIPaBICHHS
MPOEKTAMH.

YK-2.2. YMmerb pa3pabaTsIBaTh MPOEKT C YUETOM
aHamu3a AaJbTEPHATHUBHBIX  BAPUAHTOB  €r0
peanu3alyy, ONPeNeNATb LEeJNeBble OSTarlbl,
OCHOBHBIE HANpaBJICHUs PadoT; OOBACHUTD LEIH
U chopMyIHpOBATh 3a4ayd, CBSI3AHHBIE C
MOATOTOBKOM M pealusalued  IPOEeKTa
yOPaBJIATh TPOEKTOM Ha BCEX J3Tamnax ero
JKU3HEHHOTO LIUKJIA.

YK-2.3. Bnagerp meromukamu pa3paboTKu u
yOPaBJICHUS TPOEKTOM; METOJAMH  OLIEHKH
noTpeOHOCTH B pecypcax U 3PPEeKTUBHOCTH
IPOEKTA.

Cnocoben
npobJiemsl,

bopMyaHrpoBaTh
3aJa4d U METOAbI

HAY4IHOT'O UCCIIeIOBAHMS,
MOJIy4aTb  HOBBIE  JOCTOBEPHBIE
(dakThl Ha OCHOBE HAOJIOICHMUIA,
OTIBITOB, HAY4IHOTO aHaJM3a
SMITUPUIECKUX TAaHHBIX

IIKC-1

IIKC-1.1. 3HaTh OCHOBHBIE MpOOJNEMBI B
o0NacTH 3alUTBl  OKpY)KAKOLIEH cpenbl |
IPUPOIOTIONB30BAHYS, OCHOBHBIE
METOMIOJIOTUYECKHE TMOOXOAbl W OCHOBHBIE
NPUHLHIBI PACYETOB U MPOSKTHPOBAHUS CHCTEM
obecrieyeHust 0e30MacHOCTH; TPUHLHITBL
dopmynupoBaHusl  Lenel, 3amad, MeETONOB
UCCIENOBAaHUs U aHAIM3a  PE3yJIbTaToB
r€09KOJIOTHYECKUX UCCIIEJOBAHIN.

IIKC-1.2. Ymerp aHaNIU3UPOBaThb
SKCIIEPUMEHTAIIbHBIE JaHHBIE U yCTAHABJIUBATH
HOBBIE 3aKOHOMEPHOCTH, OLIEHUBATh
CXOIMMOCTh MAaHHBIX C paHee IMONyUYECHHBIMH
IOaHHBIMH, 0000IIaTh MOJyYEHHbIE PE3YJIbTATHI B
KOHTEKCTE paHee HAKOIJICHHBIX B HAyKe 3HAHUH
u (OpPMYIHPOBATH BBIBOJABI U IPAKTHUECKHE
PEKOMEH/IAIMN Ha OCHOBE PENpPE3CHTATHBHBIX U
OPUTHHAJIBHBIX PE3YJIBTATOB HCCIEIOBAHUH.
IIKC-1.3. Ymerp aHaNIU3UPOBaThb
SKCIIEPUMEHTAJIbHBIE JTaHHBIE U yCTAHABJIUBATH
HOBBIE 3aKOHOMEPHOCTH, OLIEHUBATh
CXOIMMOCTh MAaHHBIX C paHee MONyYECHHBIMH
TaHHBIMH, 0000IIaTh MOJY4YEeHHBIE PE3YJIbTATHI B
KOHTEKCTE paHee HAKOIUICHHBIX B HAYKE 3HAHHIA
U popMyIHpOBaTH BHIBOJIBL.

Cmocoben HCIIOJIb30BATh
COBPEMEHHBIE METOABl 00pabOTKU
U HUHTEpHpEeTauuu 3KOJOTHYECKON
uHpOpPMALIMKM TPU  MPOBEACHHUU
HAYYHBIX M TPOM3BOJCTBEHHBIX
VCCIIEIOBAHUN

IIKC-2

IIKC-2.1. 3HaTh TeopeTuyecKue u

MpaKTHYECKUe OCHOBBI o0paboTku u
UHTEPIPETAlN SKOJOTMYeCKod HWH(popMauuy,
0COOEHHOCTH NPUMEHEHHUSI METOAOB U NMPHOOPOB
KOHTPOJIA OKpY Karo e cpenel B
SKOJIOTHYECKHX MCCIETOBAHUSX.
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dopmMupyemMble KOMNETEHLUN

Kog

Cofep>xaHue KOMMETEHL UM
KOMMEeTEHLL N

Kog v HanmeHoBaHWe MHAMKaTopa
AOCTUXEHUS KOMMETeHL UK

MKC-2.2. YMeTb WHTepnpeTnpoBatb [JaHHbIE,
Nony4YeHHble B XOAe W3bICKaHWUW AN NPUHATUA
paLMoHabHbIX pelleHnid Npyu NPOeKTUPOBaHUN
NPUPOLOOXPaHHbIX MeponpuATUA; NPOBOAUTH
pacuethbl C NCnonbL30BaHNEM
9KCMEepPUMEHTA/IbHbIX W CMPaBOYHbIX [AHHbIX;
NPUMEHATbL Ha MPaKTWKe OCHOBHblE pacyeTHble
nporpaMMHble NPOAYKTbl B 06/1aCT 3KONOTUMN U
MOHWUTOPWHTa.

MKC-2.3. Bnagetb GopmMamum © MeTO4aMMU
OCYLLEeCTB/IEHUS  KOPPEKTHOW WHTepnpeTauuun
MONYYEeHHbIX OaHHbIX, KOMMbIOTEPHBLIMU
TexHonorvamm B obnactm  06paboTkMm "
NHTepnpeTauumn LaHHbIX,

HaBblKaMW MaTeMaTU4YeCKOro MOAENNPOBaHMA.

4. CTPYKTYPA N COAEPXAHWE OANCUNTINNHDBI

4.1. O6beM AUCUUNNHBI U BUAbI Y4e6HON paboThbl

O6las TPYAOEMKOCTb AWUCLUNAUHBI  «PaluoHaNbHOE MCMOMb30BaHWE BOAHbLIX PECYpPCcoB»

cocTaBs/ifeT 3 3a4eTHble eguHMLbI uan 108 ak.4yacos.

Bup yuebHol paboThl

AyONUTOPHBbIe 3aHATUNA (BCEro)

Nekynu
MpakTuyeckue 3aHatus (IM3)
CamocToATenibHas paboTta (BCero)

MoaroToBKa K MPaKTUYECKNUM 3aHATUAM

lMoAroToBKa K 3K3aMeHy

MpomexyToyHasi aTTecTaums - 3K3aMeH
O6Las TPyA0eMKOCTb ANCUUN/TUHbI

4.2. CofepxaHue JUCLUNJINHBI

AK. yachbl
Bcero
no
akK.
cemecTpam
yacoB
3
34 34
6 6
28 28
38 38
20 20
18 18
2 (36) 2 (36)
akK. yac. 108 108
3ay.ef. 3 3

Y4yebHbIM NaHoM npeaycMoTpeEHbI: NEKUUN, NPaKTU4YeCKNE 3aHATUA N CaAMOCTOATENNbHAA pa60Ta.

4.2.1. Pasgenbl AUCUNNINHBI U BUbl 3aHATUN



Buanl zaHarui

@ o Z s

No S = %u % E’(
HaumeHoBaHmue pa3aesios = = SE =

n/m 2 g =g s o
= a 23 s £

2 & =%

O

1. |Pasmen 1 «CtpykTypa BOAHBIX pecypcoB PDy. 6 1 5 _

9 Paznen 2 «CucreMbl BOgOCHAOKEHNST IPOMBIIUIEHHBIX 6 1 5 i
NPEANPUITHID.

3 Pazgen 3 «Oxnmaxparomue yCTpPOMCTBA CHCTEM 7 1 6

_ |IpOMBIILIEHHOTO BOAOCHAOKEHHSY.

Paznen 4 «OcobeHHocTn BOJIOCHAOKEHUS

4. |mpenmpusiTuii Pa3IAYHBIX oTpacnen| 25 1 6 18
MPOMBIIITIEHHOCTH.

Pasmen 5 «Oumctka oOTpaOOTaHHBIX BOA C LENBIO

5. |MCmONB30BaHHS MX B 3aMKHYTBIX CHCTEMax BOOHOro| 28 2 6 20
XO3s11ICTBA NPOMBIILIEHHbIX NPEANPUSITUIY.

Bcero:| 72 6 28 38
IloaroroBka K 3x3ameny:| 36
HUroro:| 108
4.2.2. ConepxaHue pa3aejioB JUCHUNIHHBI
Ne | HammeHoBaHMe pa3jena . TpynoemkocTn
Coaep:kaHue JIeKIIHOHHBIX 3aHATHI

n/n JAHCHHIIJIHHbBI B aK. 4acax

1. | Pasmen 1 «CtpykTypa Bona u ee ponp B pa3sBUTHM COBPEMEHHOU
BOJIHBIX PECYPCOB PDy. NOPOMBIIIJICHHOCTH W JHEPTETUKH. HOTpe6J'IeHI/Ie

BOABl B  PA3JIMYHBIX  OTPaACiIsIX  HAPOJHOIO
xo3siicTBa. PanmoHanbHOe HaydHO OOOCHOBaHHOE
KOMILUIEKCHOE HCIOJIb30BAHUE BOAHBIX PECYPCOB. 1
OxpaHa BOAHBIX MCTOYHUKOB OT 3arps3HEHUS.
Pemenus MIPABUTENBCTBA, MOJIOKEHUS
Konctutynun P® no BompocaM KOMILIEKCHOIO
UCMONBb30BAHUA BOAHBIX PECYPCOB, Pa3BUTHS
BOJIOCHA0KEHUsI, OXPAaHbI OKPY KAIOIIEH CpebL.

2. | Pazmen 2 «Cuctemsl Kparknii HUCTOPUYECKUN 0030p pa3BuTUA
BOZIOCHA0KEHUS MIPOU3BOACTBEHHOIO BOJIOCHAOKEHUSI.
MPOMBILIICHHBIX CoBpemeHHble CHUCTEMBI BOZIOCHA0KEHUS
NPEANPUITHID. MPOMBILIJIEHHBIX MPEANPUITHA U 3JIEKTPUUECKUX

CTQHLUH, OCHOBHBIE IyTH UX  pPa3BUTHS.
JIOCTIDKEHUST OT€UeCTBEHHON U 3apyOeKHOH HayKH
Y TEXHUKHU B CO3JAHUU MAJIOBONHBIX TEXHOJIOTUH U 1

3aMKHYTBIX ~ CHCT€Max  BOJHOIO  XO3sIHCTBa
NPOMBIIIJICHHBIX MPEANPUSATHHA. 3amaun B 00nacTu
NPOM3BOJICTBEHHOTO BOJOCHAOXKEHHsI B  CBETE

peleHuin MIPABUTEIBCTBA o OCHOBHBIM
HAIPaBJIEHUSAM 3KOHOMHYECKOTO M COLHUAJIBHOTO
passutuss  PO. ITorpebutenn  Bogel  Ha

MPOMBINUJICHHBIX IJIOIIAOKaX. Hamuue Ppa3JIMIHbIX
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KaTeropui norpedurenei Ha
MPOMIPEATTPUATHUSIX. Hopwmer u PEKUMBI
pacxoAoBaHMWs  BOABI HAa  MPOU3BOACTBEHHBIE
Hykabl. TpeOoBaHMs K KAUECTBY BOIBI.

Bunrnr CHUCTEM BOJIHOT'O XO3SIHUCTBA
npoMIpennpusTiii. Bo3MOXKHOCTE 00beqUHEHHS
CUCTEM BOJOCHAOXKEHHsI MPOMIPEANPUATUNH C
FOPOACKMMU W TIOCEJKOBBIMM  CHCTEMaMHU
BonocHabOxkeHus. [lopsmok B3aMMOOTHOIIEHUH C

FOPOACKUMU BOAONPOBOAAMH, rpaduxu
BOZIOTIOTPEOIEHUS, JIMMUTBI Ha BOAY
peryianupoBaHHE KadecTBa BOAbI M HEOOXOIUMBIX
CBOOOJHBIX HamopoB JJi1  OTAENBHBIX

BOZIOTIOTpeOUTENICH B IPOM3OHE.
Buapl cucTeM TEXHHYECKOrO  BOXOCHAOXKEHUS.

Cucrewmsl, 00opoTHOTO, MPSIMOTOYHOTO,
MOCJIEIOBATEIHHOTO, u 00OpOTHO-
MOCJIEI0BATEILHOTO HCIIOJIb30BAHUS BOJIBI.
[puHIUTEL pa3ouBKU CUCTEM

MPOMBOOCHAOKEHUS Ha Psii OOOPOTHBIX LIUKJIOB.
3aMKHYTBIE  CHUCTEMBbI ~ BOJHOIO,  XO3SHCTBA
[IpuHiunel co3manus 3THUX cucTeM. Bbuibop Buma
CUCTEeMBbl B  3aBHCHUMOCTH  OT  MOIIHOCTH,
yIaJe€HHOCTH U HAACKHOCTH  HMCTOYHHKA
BOIOCHAOKEHUS, TEMIIEPaTypbl U Ka4yecTBa BOIBI,
YCIOBUHM  3aIUTBl BOJOEMA OT  HCTOILIEHHS,
3arps3HEHNS, TEXHOJIOTUYECKHX TpeOOBaHUH.
TexHUKO-7KOHOMHUECKasi OLeHKa 3(PPeKTHBHOCTH
MPUMEHEHHST TUX CUCTEM.

[IpuHIMITBI COCTaBIEHUST BOAHOTO OajlaHca CHCTEM
BOIOCHAO)KEHUs] O  KOJHMYECTBY, KadeCTBY,
TEPMOCTA0MIIbHOCTH, KOPPO3UHHOCTH,
OMOTreHHOCTH OOOPOTHBIX BOJ.

Ob6opoTHOro BOAOCHAOXKEHUST IPOMIIPENTIPUATHH C
y4eTOM KaueCTBA M TEXHOJOTHMYECKHX CBOHCTB
n00aBOYHOHN ¥ OOOPOTHOM BOIBL

Pazgen 3 «Oxnaknaromye
YCTPOMCTBA CUCTEM
HpOMbIH_U'IeHHOFO
BOJIOCHAOKEHUSD .

Knaccudukamms OOOpOHHBIX BOA IO CTETEHU
Harpesa npu uX UCTIOJIB30BAHUI B
NPOMBIILIEHHOCTH. LlenecooOpasHoCTh pa3aeneHus
CHCTEMBI Ha Psii TOACHCTEM 00OpOTa MO CTENEHH
Harpesa BOJIBL.

IIpoueccsl  TemnooOMeHa B HCMAPHUTEIBHBIX
oxjamurensix. [lapamerpsl, XapakTepH3YHOLIHE
pabory oxmanureneir. Knaccudukamus crocobos
OXJIAKIEHUS. BOISHOE OXJIAXKICHHE, OXJIAXKIEHHE
ropsiueil BOAOW, HCIIAPUTENIBHOE OXJIAXKACHHE.
Bopoxpanmnmuma-oxnagurenn.  IlpuHomn — wux
paloThL, CXeMbl LUPKYJSIUUHA BOABL, TEIIOBOH
pacuer. Coopy:xeHus ISt MOBBILICHHUS
s¢pdexkTuBHOCTH padoThI BOJIOXPAHMUJIMLI-
oxjamurenei. OpraHuzanust U SKCIUTyaTaulus
BOJIOX PAHHWJIMLI-OXJIaTUTEIIEH.
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Bpbiranbabie OacceliHbl. YCTPOHCTBO M MPUHLUI
ux paborel.  PasOpemruBaromme comia |
TPyOOIIPOBOIBI OpbI3raJbHBIX OacceitHOB.
Tennosoi 51 TUIPABINYECKHUN pacyersl
OpbBrajbHbIX  0acCeHOB, HX  3KCILTyaTallHsL.
Pa3smernenue Ha npoMILIOIIAAKE

I'papupuu. KOHCTPYKIMH OTKPBITBIX, OAallIeHHBIX,
BEHTWIATOPHBIX WU PaJHaTOPHBIX  IPAaaHUPEH.
BonopacnpenenurenbHble, OpOCHUTEJIbHBIE 51
Opyrue ycTponcTtBa rpanupeH. TemnoBoll wu
a3pOIMHAMHMYECKH pacuer rpanupeH. Bribop
MecTa PacnoyOXKeHUs rpagupeH Ha
MPOMIUIOLIAKE. DKcrulyatanus rpagupex.
Bonneiii Oanmanc oxmagureneit. Ilorepu Bombl B
oxJlaguTeNsix. BocnonaHenue noteps BOALL

Beibop  Tuma  oxmaguTesei. IIpumenenue
pasnu4yHbIX  BUAOB  oxyagurenedl.  TexHuko-
SKOHOMMYECKOE  CpPaBHEHHE  OXJIAJAHUTEJBbHBIX
YCTPOWCTB.

Paznen 4 «Ocobennoctu
BOOCHAOKEHUS
MPEANPUATHI PA3INYHBIX
oTpaciein
MPOMBILIJICHHOCTH.

Bonocnabxenne BOJOEMKHX NIPEATNPUATHIA:
TEIUIOBBIX W ATOMHBIX B3JeKTpocTaHuui, TOLI,
NPEANpPUITU LBETHOM M YEPHOW METaJUTypruHu,
HedTenepepabaThIBAIOIMNX W HEPTEXHUMUUYECKUX
MIPOU3BOACTB, MPEeANPUATHN XUMHYECKOH,
MUIIEBOM W TEKCTWIbHOW  MPOMBILIJIEHHOCTH.
[Motpeburenu Boabl. TpeboBaHus K KaUeCTBY BOABI,
CXeMbI €€ UCIMOb30BaHus. CHCTeMbl OXJIAXKIEHUS
obopynoBaHus

Paznen 5 «Ouncrtka
oTpaboTaHHBIX BOJ C
LIEJIBIO UCIIOJIB30BAHUS UX
B 3AMKHYTBIX CUCTEMaX
BOJHOT'O XO3SIMCTBA
MTPOMBILIICHHBIX
MPEANPUATHIN.

Knaccudukaumss mpoOMBIBHBIX TON Ha CTaHLMAX
BOJIOTMOTOTOBKH MPOMBILIIEHHBIX BOJ.
Knaccuduxamus ocankoB. MexaHn3sm o0pa3oBaHUs
U cTpyKTypa ocankoB. COCTaB U CBOICTBA OCAIKOB.
'CBsi3p Bnaru u TBepAod (asel  ocaaka. OCHOBBI
pacdera OTCTOMHHUKOB, CI'YCTUTEJEH, ONpenesieHue
PEeXKMMOB  CTYLICHHs, THAPABIMYECKHI pacuer
TpyOompoBomoB. O0e3BOKMBAaHHE OCATKOB B
ecTecTBeHHbIX ycioBusx. OOpaboTka ocamgka B
Npyaax - HAKOMHUTEJSX U HA HJIOBBIX ILIOIIAAKAX.
MexaHu4eckoe 00e3BOXKHBAHHUE OCaJIKOB,
npenBaputenbHas, oOpaborka. (O0e3BOKUBaHUE
OCaJIKOB Ha BaKyyM-(puibTpax u npecc-QuibTpax.
Kucnornass o0paboTka T'HAPOKCHIAHBIX OCAIKOB.
UckyccTBeHHOE — 3aMOpaKMBAaHHE,  OTTAHBAHHUE
ocankoB. YTuiu3auusi 00e3B0KEHHBIX OCAIKOB.
XapakTepucTika mpumeceli  COPOCHBIX  BOA.
CaHHUTapHO-TUTMEHHYECKas OLeHKa OOOpPOTHBIX
Boa. DopMupOBaHHE COJEBOrO COCTaBa BOABI B
OOOpOTHBIX ~ CHUCTEMax  BOJOCHAOXKEHUS |
CTa0MIM3auusi HOHHOTO COCTaBa OOOPOTHON BOJIBL

OcsetneHue MIPUTOYHON BOJIbI u
cTabumu3alMoHHbIX  pacxonoB. HMoHooOMeHHast
KOPPEKTHPOBKA MHHEPAJIbHOTO cocTaBa




OYHINEHHBIX COPOCHBIX BOI U CTa0MIIN3ALIMOHHOTO
pacxopa nepea MOANUTKONH 3aMKHYTBIX OOOPOTHBIX
cucreM. JIOKanbHBIE YCTAHOBKM W WX pOJIb B
oOmei cucremMe BOJIOOYHCTKU
NPOMBIILIEHHOTO npeanpustusa. Koarynuposanue
npuMeceii  cOpOocHBIX  BOA.  AncopOuUHMOHHAs,
SKCTPAKIHMOHHAsT W  TepMmuueckas oOpaboTka
cOpOCHBIX BOJI.

TpeboBaHusi K KauecTBy OYHMINEHHBIX COPOCHBIX
BOJI, UCIIOJIb3YEMBIX Ul TIOATIUTKA  OOOPOTHBIX
cucreM BOmOCHaOkeHMs. TpeTHdHass OYHMCTKa
cOpPOCHBIX BOJ pe€areHTaMHu.
CaHuTapHO-TUrHEHUYECKast HaJIe)KHOCTD
UCIIONB30BAHUSI TOPOJACKUX CTOYHBIX BOA JUIs
NOJNMUTKH CHUCTEM OOOPOTHOTO BOIAOCHAOKEHHS

MPOMIPEANPUATUN I'nruennueckas
s dexTuBHOCTE 00E3BpEKUBAHUS ISTUX BOA U HUX
CaHUTAPHO-TOKCUKOJIOTHYECKAst u
OpraHOJeNTUYeCKas XapaKTePUCTHKA.
TexHonornueckme CXEMBbI BOJIOTOTOTOBKH

AOOYHINCHHBIX CTOYHBLIX BOA MEPECA nonaqeix'l Hux B
CUCTEMY TTPOMBOIOCHAOKEHUSI.

HTroro: 6
4.2.3. IlpakTHueckue (CECMHHAPCKHUE) 3aAHSTHS
Ne . TpyaoemkocTn
Pasnennbi TemaTuKa NPAKTHYECKUX 3aAHITHH
n/n B aK. Yacax
1. 1 Oruenka kadecTBa NPUPOAHBIX BOJ 2
) . 4
2. 2 Pacuér nnTerpanbHeIx nokasarenaei kauecTsa BOJ
3 5 BiusiHue HEKOTOPBIX MpUMeEced MCXOAHOH BOIBI Ha padoTy 4
' SHEPreTUYECKNX OOBEKTOB
4. 3 MeToas! BOJOMIOATOTOBKH Kiaccu(pukanuys 2
5 3 Bribop GuabTpyrOImMMX MaTepHANOB NI OCBETJIICHUS W 4
' copOIMK BOBI
6. 4 IIpoexTupoBaHU€e BHYTPEHHEN CUCTEMBI BOJOOTBEICHUS 4
7. 4 CtpykTypa ceTu BOLOOTBEAEHHS 4
8. 5 Ouenka 3 PpeKTUBHOCTH CUCTEM BOIOOTBEACHUS 4
Hroro: 28

4.2.4. JIabopaTropHbie padoTbI
JlabopaTopHbie pabOThI HE IPENYCMOTPEHBI.

4.2.5. Kypcosblie padoTbl (IpoeKTHI)
KypcoBsie paboThI (TPOEKTHI) HE MPENyCMOTPEHBI.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'N

B xone o0y4eHust NprUMeHSFOTCA:
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Jlekuuu, KOTOpBIE SIBISIFOTCST OMHUM M3 BRKHEWIINX BHIOB YUEOHBIX 3aHATHH U COCTABISIOT OCHOBY
TEOPETHIECKOH MOATrOTOBKU O0yHarommxcsl. L{enn IeKIIMOHHBIX 3aHATHA:

-IaTh CHUCTEMATH3HUPOBAHHBIE HAy4YHbIE 3HAHUS MO IUCLUIUIMHE, AaKLIEHTHPOBaTb BHUMAHHE Ha
HanboIee CIOKHBIX BOIMPOCAX TUCLUITIHHEI,

-CTUMYJIMPOBAaTh AKTHBHYIO [IO3HABATENBHYIO JIESITENbHOCT  OOYYarOIIMXCS, CIIOCOOCTBOBATH
(OpPMUPOBAHHIO X TBOPUYECKOTO MBILILICHHSL.

IIpakTHyeckue 3ansatus. Llenn npakTUHECKNX 3aHATHI:

-COBEPLICHCTBOBATh YMEHHS U HABBIKH PELICHHS MPAKTHUECKUX 3a/1a4.

I'maBHBIM conmeprkaHMEM 3TOrO BHIA YYEOHBIX 3aHSATUH SBISETCS padoTa KaKAOro 00ydaroIlerocs mo
OBJIAJICHHIO TIPAKTUIECKIMHI YMEHHUSMH 1 HaBbIKAMH MPO(HECCHOHATIBHON NIESITENbHOCTH.

Koncynbranmmmn (Texymasi KOHCyJbTalus, HakaHyHe nudd.sadera) siBusiercs omHOH U3  dopm
PYKOBOACTBA Y4eOHOH pabOTOi OOy4arOIMXCs M OKa3aHUsl UM TIOMOIIM B CAMOCTOSITEIbHOM HW3YYEeHHU
MaTreprajia JUCUUIUIMHEL, B JUKBUIAIMN UMEIOLINXCS MPOOEIOB B 3HAHUSX, 33/I0JDKEHHOCTEN 10 TEKYIIUM
3aHSITHSIM, B TTOATOTOBKE MUCBMEHHBIX padoT (TIPOEKTOB).

Texyure KOHCYNBTAllMM MPOBOIATCS TMpENojiaBaTeNieM, BENyLIMM 3aHATHA B Yy4eOHOW rpyrme,
HAay4YHBIM PYKOBOAMTENIEM H HOCSAT KaK HHAMBUYaJIbHBIHN, TAK M TPYIIIOBOH XapaKkTep.

CamocrosiTesibHAs padoTa 00y4AIOLIUXCHA HANpaBjieHA Ha YriyOJeHHEe W 3aKperuIeHHe 3HAHWM,
NOJYYEHHBIX Ha JIEKUUSIX W JPYTHX 3aHSATUSX, BbIPAOOTKY HABBIKOB CAMOCTOSITENIBHOTO aKTHBHOTO
npruOOPETEHUsI HOBBIX, JOMOJNHHUTENBHBIX 3HAHWHA, MOATOTOBKY K MPENCTOSIIIMM y4YeOHBIM 3aHATHAM U
MPOMEKYTOYHOMY KOHTPOJTIO.

6. ONEHOYHBIE CPEACTBA UIA TEKYIIEI'O KOHTPOJIA YCIHEBAEMOCTNH,

MPOMEXYTOYHOM ATTECTAIIUH 110 UTOT'AM OCBOEHUS AUCITAILINHBI
6.1. OueHouHble CcpeACTBA [JIs1 CAMOCTOSITEJIbHOH Ppa0doTbl M TeKyllero KOHTPOJIs

ycreBaemMocCTH

Paspen 1.

1. CtpykTypa BogHBIX pecypcos PO

2. Pacnipenenenue BOAHBIX PECypCOB MO Teppuropuu PO

Pazgen 2. CucteMbl BOAOCHAOKEHHUsI MPOMBIILIEHHBIX MpeANPUATHIAL.

1. Knaccudukarusi cucteM BOIOCHAOKEHHUS POMBIIIJICHHBIX MPENTPHUSITHH.

2. OcobeHHOCTH KOHCTPYKILIUU CUCTEM BOIOCHA0KEHHUS TIPOMBIIIJICHHBIX MPENTPHUSITHHN.

3.000pOTHBIE CHCTEMbI BOJJOCHAOKEHHUS

Pa3zpen 3. Oxnaxaamomue yCTpoiCcTBA CHCTEM MPOMBIIIJIEHHOT0 BOAOCHAOKEHHSI.

1. Knaccudukarus oxaakaaiomux yCTpoicTs

2. I'panupan 0COOEHHOCTH KOHCTPYKIIHH.

3. D¢ eKTUBHOCTD OXJAKIAOIINX YCTPOHCTB

4. bpeisranbHblie OaCCEHHBI M MPYIbI OXJIATUTEINH.

Pazgen 4. OcoOeHHocTH BOAOCHAOXKeHHMsI NpPeANPUATHI  pa3IMYHBIX  OTpacjei
NMPOMBIIIEHHOCTH.

1. ITorpeburenu BOIBL.

2. TpeGoBaHMsI K KAU€CTBY BOZBI, CXEMBI €€ HCIIOIb30BAHMUSI.

3. Cucremsbl OXJaKAeHNsT 000PYIOBaAHUS

Pa3gen S. Ouncrka oTpadoTAHHBIX BOA € 1eJIbI0 HCNOIb30BAHUS HX B 3AMKHYTBIX CHCTeMAaX
BOJHOI0 X035ICTBA MPOMBIIJICHHBIX NPeANPUSTHH.

1 Knaccugukanus mpOMBIBHBIX TOA HA CTAHLIMSIX BOJOMOATOTOBKH MPOMBIIUIEHHBIX BOJ.

2 Knaccugukanus ocaakos.

3.0cHOBBI pacyeTa OTCTOMHMKOB, CIyCTUTEJIeH, OIpeneleHue pPeKHUMOB  CryLIEHUs,
THPaBINYECKUil pacuer TpybonpoBoaos. O0e3BOKMBAHNE OCAIKOB B €CTECTBEHHBIX YCIOBUSX.

4 Mexanndeckoe 00e3BOKUBAHUE OCAIKOB; MpeaBapUTEIbHasI, 00padoTKa.

6.2. OueHo4HbIe CPpeACTBA AJIsl MPOBeJeHHUs MPOMEKYTOUHOMH aTTecTAMHU (IK3aMeHA)
6.2.1. IlpumMepHbIii NepevyeHb BONPOCOB/3aJaHHH K IK3aAMEHY:
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. YcnoBust mpueMa MpOoru3BOACTBEHHBIX CTOYHBIX BOJ B CETh OBITOBOI KaHAJIH3ALHUH.
. CMOTpOBBIE KOJIOAIIBL.

. HaopHb1it pexxum padoThl KaHATM3ALMOHHON CETH.

. TpaccupOBKa KaHAIU3ALUOHHON CETH.

. KananuzanmoHHbIe HACOCHBIE CTAHIIUH.

. HaropHpl1it pexxum padoThl JOKAEBOH CETH.

. KommnekcHble cXeMbl KaHATH3ALIH

. CoopykeHus Ha KaHATM3aLMOHHOM CeTH.

. Koagppunment croka.

. OCHOBHBIE 33/1aHUS JIs1 TPOCKTUPOBAHMS KAaHAJM3ALMH.

. Hroxepsl.

. Onpenenenne pacxonoB JOXKIECBBIX BOI.

. Konebanust mpuToKa CTOYHBIX BOJI.

. Pacuer nrokepa.

. PacnionoskeHue noxaenpueMHUKOB.

. HopMBI mpoekTHpOBaHUs KaHAM3ALHH.

. Coenunenus Tpyo.

. Knaccudukarus nosxxaenprueMHUKOB.

. Onpenenenne pacueTHBIX PaCXOAOB CTOYHBIX BOI.

. OcHOBaHwMs O TPYOBI U KAHAJIBL

. HopMbI Ha poeKTHpPOBaHNE TOKAEBOH CETH.

. KoadpunmeHTs! HepaBHOMEPHOCTH BOJOOTBEACHHUSI.

. Kanansr

. HaropHpl1it pexxum padoThl JOKAEBOH CETH.

. I'nybuHa 3a10:keHUs KaHAJTU3ALOHHBIX TPYO.

. Ilpodunakrudeckas MpOYNCTKA KAHATM3ALHMOHHON CETH.

. Pacuer noxxneBol KaHAIN3aMOHHON CETH.

. CxeMbl TpacCUPOBKU KaHAJU3ALUOHHON CETH.

. YcTpaHeHue CiydyailHbIX 3aCOPEHUN KaHATU3aLUOHHON CETH.

. Onpenenenne pacueTHON MPONOIKUTEIBHOCTH JOXKS ( IPH THAPABINYECKOM PACUETe CETH).
. Cxema BHyTpeHHE! KaHaAJIN3aLIH.

. OcHOBHBIE TpeOOBaHMSI, MPEABSIBIIEMbIE K KAHATU3ALUOHHBIM TPyOaM.
. Pacuer noxxneBoi KaHAIN3aMOHHON CETH.

. O0mrast cxema KaHAJIM3ALUH TPOMIUIOIIAAKH.

. CKOpOCTH B KaHAJIN3ALMOHHOM CETH.

. Onpenenenne pacueTHBIX PACXOIOB JOXKIAEBBIX BOI.

. O0mas cxema HEMOJHOM pa3feIbHON CHCTEMbI KaHAJTU3AIINH.

. CoenuHeHnne TpyO «IIeJbIra B MISIBITY.

. BeiBoz pacuerHbIX (POpMyJT HHTEHCUBHOCTEN NOXKeH (IO 3aMmucsiM CAMOITUCIIEB).
. IlepnieHnuKyIsIpHAS U IEPECEUCHHAS CXEMbl KaHAJTU3ALIUH.

0~ NN AW~

L0 LY LD LY W L) W W W WIN NN NN NN INNDINRFE == == = \O
OV IO WNPDHWNFR OOV WMPEWNFREOWOWOWSITOWMPE WN—~O

6.2.2. IlpumepHbIe TECTOBBIE 32JAHHUS K IK3aMEHY

Bapmnanr 1
Ne
Bomnpocel BapuaHTtbl 0TBETOB
1 | I'panupns 310 - 1. yCTpONCTBO AJ1s1 HATPEBA BOABI

2. COOpPYKEHHE JI1 OUMCTKU CTOUHBIX BOJ
3. COOpy>KE€HUE ISl OXJIAKACHUS BOJ
4. pJIEMEHT CUCTEMBI OTBOAA Fa30B

11



Bomnpocel BapuaHTtbl 0TBETOB
2 | Bcé wmHOroobpasme wucnonp3oBanus | 1. 4 kareropuu
BOJbl HA TEXHOJOIMYEeCKHe HYXbl | 2. 3 Kjiacca
TEJIAT Ha .. 3. 5 KJ1accoB
4. 6 kareropuit
3 | Ana pa3paboTku cucreM | 1. TpeOOBaHUS K KQ4eCTBY BOJBI
BOZIOCHAOKEHUS B KadecTse | 2. moTpeOHBIH HAOp
HCXOAHBIX napaMeTpos, | 3. CTeNeHb Ha&KHOCTU MOJA4YH BObI
XapaKkTepU3yIOIUX BomonorpediaeHne | 4. BCE BBIICTIEPEUHCICHHOE
JOJDKHBI OBITh MPUBENIEHBI CBEIEHHSI:
4 | TpeOoBanust k KauecTBy BOABI Js | 1. mpeampusitueM
TEXHUYECKH TEXHOJOTMYECKUX HYXKI | 2. pOCTEXHAA30pOM
onpeaessieTcs 3. CHull 2.04.02-84
4. XapakTepOM TEXHOJOTHYECKOIO
npoLecca Ha NpenpusiTHH
5 | ComepxaHne B3BEIIEHHBIX BeecTB | 1. He Gomee 60 T/m>
kpynHocThIO m0 0,05 MM 1pu | 2. He 6onee 50 r/m’
ckopoctu Bonbl He MeHee 1,0 M/c B | 3. He Gonee 80 /M’
KaHANaX CHCTEMBbl BOHOOTBemeHus | 4. He Gomee 200 r/m’
TOJDKHO OBITH ..
6 | Tpebyemas crenmenp Haaé&xKHOCTH | 1. BHIOM 000pyIOBaHUS
MOIa4X BOJBI JOJKHA ONPENETAThCA.. | 2. PEKUMaMH BOJONONb30BAHUS
3. OLIEHKO! NMOCIEACTBUI K KOTOPBIM
MO>KET IIPUBECTU HapylIeHUE B Mojiade
BOJIbI
4. paboTOi1 3aOPHOM apMaTypbl
7 | Ana pacuéra BOAOOTBOAAIMX | 1. pacu€THBIN pacxon
COOpY’KEHHH HEOOXOINMO 3HATb. . 2. 00BEM CTOYHBIX BOX
3. pac4éTHbIE PaCXO/bl B 4acC
MaKCHMAaJbHOIO U MUHUMAJIbHOTO
BOZONOTPEOICHUS
4. CyTOYHBIN pacxon
8 | Komnmuectso otBomuMon BOAbl U | 1. mepBoOl kareropuu
PEeXUM BONOOTBEACHUS COBMNANAKT C | 2. BTOPOH KaTerOpHUH
BOZIOTIOTPeOICHHEM JIJIst 3. TpeTbel KaTeropuu
4. 4eTBEPTON KaTeropuu
9 |llpn CBOOOTHOM n3nuBe | 1. CMOTPOBBIX KOJIOLIEB
oTpaOOTaHHOW  BOABI B  CXeMe | 2. pe3epByapoB
BOJAOOTBEIECHU  MNPEAyCMAaTPUBAIOT | 3. pe3epBYapOB U HACOCHBIX CTAHLUN
COOpPYKEHHUE: 4. 3ymndos
10 | B npaktuke  mOpOW3BOACTBEHHOrO | 1. MpsAMOTO4YHBIE
BOIOCHAOKEHUs  HE  NPUMEHSIOT | 2. 0OOpOTHBIE
CIENYIOINE CUCTEMBI! 3. IpsAMOTOYHBIE C TOBTOPHBIM
HCIIOJIb30BAHUEM BOJbI
4. 3aperyupoBaHHbIE
11 | HopmanbHoe ¢yHKIIOHUpPOBaHKE | 1. MO KOIMYECTBY BOABI, TEIUIA U
3aMKHYTOH CHCTEMBI BOIOCHAOXKEHUS | 3JIEKTPOIHEPTUH
BO3MOKHO npu coOmoneHnt | 2. Mo KOJMYECTBY TeIlIa
GaaHCoB. .. 3. MO KOJIMYECTBY NPUMECEH B BOIIE

4. O KOJIMYECTBY TEILJIA, BOJbI U IPUMECEN

B BOAEC

12




Ne Bomnpocel BapuaHTtbl 0TBETOB

12 | Ilorepu BOJIbI Ha OYHUCTHBIX | 1. IO 3aMepaM NHKH OTpedIeHUs
COOPYKEHHSIX B CHCTEME OOOPOTHOTO | 2. TEXHOJIOTUYECKHM PaCYETOM
BOJIOCHA0KEHUS ONPEAEIISIOTCSL. 3. DHEpreTU4eCcKUM pacuéTom

4. bamaHCOM BelIeCTB

13 |Ilo cmoco®y  mepemaum  Tera | 1. uCrapuTeNbHBIC U KareIbHbIE
aTMOC(epHOMY BO3AYXY OXJAIUTENH | 2. IOBEPXHOCTHBIE U PAIHATOPHBIC
MOAPA3AEIAIOTCS Ha 3. ucrapurtesbHbIE U paguaTOpHbIE

4. KOHBEKTUBHBIC 1 TU(y3UBHBIE

14 | ITotepu Bombl B cucteme obopotHOro | 1. Quer=KiAt/Qos
BomocHaOxennst Ha  oxuamuressix | 2. Qnor=QmmtQnontQou
ONPEAEIISIFOTCS U3 BBIPAXKCHUS. . . 3. Querr=Ki1AtQos

4. Qnor=Quur+Qrnon

15 | Iloctymuienne Bombl B cHCTEMY | 1. 3aKpBITBIX OpPBI3TaNbHBIX 0ACCEHHOB
00OpOTHOrO BOAOCHAOXKEHHUSI C aTM. | 2. IPYAOB —OXJanuTeNeH
OCaJKaMM YYMTBIBAETCS MPU HAIWYUH | 3. KOJOALEB Ha TEPPUTOPUHN NIPEATIPUSTUS
. 4. 3ymndos

16 | DddexTuBHOCTD WCIIONB30BaHUA | 1. CTENEHBIO JOKAIU3ALUN OYUCTKU BOX
BOJIbI MPOMBIIIJIEHHBIM | 2. KO3 (PHUIIMEHTOM HCTIONb30BaHUS
MpeaNnpUsITHEM OLIEHUBAETCS CBeXXeH BOJbl U3 HCTOYHHUKA

3. HOpMaMHu BOZIOTIOTPEOICHHS
4. 1O CTOUMOCTH CTOKOB
17 | Ilotepu BoAb! Ha KamnenbHbId yHOC 10 | 1. 1%
BEHTUJISITOPHBIX rpaaupeH | 2. 0%
COCTaBJISIOT 3. 5%
4. 0,2%

18 | Imst  OGopeObl ¢ kapOoHaTHBIMU | 1. cHCTEeMy yiIbTpa3ByKa
OTJIOXKEHUSIMH Ha TETUIOOOMEHHBIX | 2. METOJ MPOIYBKH CHCTEMBI
amnmaparax B OOOpPOTHBIX CHUCTEMax | 3. 3JEKTPOJIU3
BOJIOCHA0KEHUSI HCTTIOJIB3YIOT .. 4. nuposus

19 | Conocrasnenue npusenénneix 3arpat | 1. Ii=Ci-EuKi
Ha MeponpusaTus no BogocHaOxkeHuwo | 2. [=CiEuK;
npoMmpennpustuii paccuuteiBaroT 1o | 3. I=CitEuK;
dopmye.. 4. Ili= EuK;

20 | ns  nOpemoTBpallleHUss  TEIUIOBOrO | 1. yrunmzanus OTBOAUMOMN TEIIOTHI
3arpsisHeHUsT OT  paboOTBl  CHCTEM | TBEPABIM ChIPbEM
BOJITHOTO OXJIAXKACHUS TpeOyeTcst 2. pexynepauus TeIOTbI

TEXHOJIOTUYECKHX KUIKOCTEN U PaCTBOPOB
3. mepenaya U30BITOUHON TETIOTHI HA
coceHUe NpeAnpUsATUs
4. BCE BBILIENEPEUHCIEHHOE

Bapuant 2

Ne | Bompocnr BapuaHTtbl 0TBETOB

1 | K nmocromHcTBaM  TOBEPXHOCTHBIX | 1. Gonblimii 3 ekt oXmakaeHus
OXJIAANTENEeH IO CPaBHEHHMIO  C | 2. OOJBIIYIO IUIOLIAb OXJIAXKICHHS
UCIIAPUTENbHBIMU CJIEAYET OTHECTH. . 3. OTCyTCTBHE MOTEPH BOABI U €&

3arpsi3HEHUE
4. bonee rmyOoOKOe OXJIaXKIEHHE BOMBI IPH
MEHBIINX PacXojax BO3ayXxa
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BOOOIIPOBOAA HE UCITIOJIB3YIOTCA ..

. TIJTACTMACCOBBIE TPYOBI
. METAJUIOTIOJIMMEPHBIE TPYObI

Ne | Bompocbr BapuaHTtbl 0TBETOB
2 | YoenbHOE  KOJMYECTBO  TEIUIOTHIL, | 1. BOOHBIM OalaHCOM
nepenaHHoe BOJIE U3JydeHueM | 2. KareJbHbIM NIepeHOCOM
oTpeaensercs.. 3. paguanMOHHBIM OanaHCOM
4. cunont Apxumena
3 | OddexruBrOCTL paboOTHI OxMamuTens | 1. MOHMXKaeTCs
C YBEJWYEHHEM IUIOIIAAN KOHTAKTA | 2. OCTa€TCsl HEU3MEHHOMN
BOJIbI U BO3/lyXa.. 3. MoBBILIAETCS
4. HEe BO3MOXKXHO OIIPENENIUTh
4 | Koappuument ucnonb3oBanus | 1. Kos=Qors/(Qos-Qucr)
obopotHoit Bozabl paccuuthiBaercs 1o | 2. Kucrmr=(Quet-Qcsr)/ Quet
dopmyne.. 3. Kos=Qos/(Qos+Qucr)
4. Kucrr=(Quct+Qcrp)/ Quct
5 | K nmocromHctBamM  ucmaputenbHbIX | 1. Oonmbiumii 3 pexT oxmakneHus
OXJIAANTENCH IO  CPaBHEHHIO  C | 2. OOJBINYIO IUIOLIAb OXJIAXKICHHS
MOBEPXHOCTHBIX CJIEAYET OTHECTH.. 3. OTCyTCTBHE NOTEPb BOABI U €&
3arpsi3HeHue
4. bonee rmyOoOKOe OXJaXKIEHHE BOBI IPH
MEHBIIHNX PacXojax BO3ayXa
6 | IIpoexTuposanue cucreM | 1. pasmenieHnst BOIOnoTpedUTENe Ha
BOJOCHAOKEHHsI ~ TPOMITPEANPHUSATHH | FeHIJIaHe
JOJIKHO HAUMHATBCS C 2. cucreMaTH3alluy U aHaJn3a JaHHbIX 110
BOJOTIOTPEOICHHUIO U BOIOOTBEIEHHIO
3. pacuyéra HanmoOpPOB Ha BXOJE
4. pacuéra BOmHOro OajaHca
7 | K mNOBEpXHOCTHBIM  HCHAPUTENSM | . mpyABl —OXJIaaUTENH
OTHOCHT.. 2. IpyAbI-OXJIAAUTENHN U 3’KEKLINOHHbIE
rpagupHu
3. MOKpBIE TpagupHU
4. paguaTopHBIC FPAIUPHU
8 | CoopyxeHue, co3gaBaeMoe B 30He | . BogoxpaHuuIle
BOJOTOKA JJISI OXJIAXAEHUS BOXBI | 2. OpbI3rajbHbIN OacceiH
HAa3bIBAETCS 3. Ipya-OXJIaUTENb
4. rpagupHs
9 | Kosapdpuument ucrnonb3oBanus | 1. 0
00OpOTHON BOIBI HA MPOMBIILICHHOM | 2. OECKOHEUYHOCTH
MPEANPUITUN AOJKEH CTPEMUTHCS K 3. k03(pPHULHMEHTY HCTTONB30BAHMS CBEXKEH
BOJIbI U3 UCTOYHHUKA
4.1
10 | MaructpanbHeie  TpyOompoBoasl B | 1. Ha mogBecke
CHCTEMax XO3-TIUT. BOAOCHAOXeHWs | 2. Ha cToN04YaTOM (yHIAMEHTE
HE MOTYT IPOKJIa/bIBATbCS 3. Ha KOHCOJIBHBIX OIOpax
4. Ha MOJIBIIKHBIX HIAPHUPAX
11 | OTkpoIThIii pe3epByap U3 JABYX U | 1. BogoxXpaHUIHULIE
Oonee cekuuii , oOopymoBaHHBIN | 2. OpbI3rayibHbIN OacceliH
COIJIaMU JJisi pa3OpbI3TMBAHUS BOIBI | 3. MPYA-OXJIAAUTEND
HAaJ pe3epByapom 1. rpagupHs
12 | Ana mpoxnaaku cereil BHyTpeHHero | 1. crajbHbIe TPyObI
2
3
4

. KepaMHu4ecKHe TpyObl

—
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Ne | Bompocbr BapuaHTtbl 0TBETOB

13 | K wucnapurenbHbIM — OXJIAAUTENSAM | 1. IPyAbl —OXJIQAUTENN U CyXHE FPaIUupPHU

OTHOCHT .. 2. IpyAbI-OXJIAAUTENHN U 33KEKLINOHHbIE
rpagupHu
3. cyxue rpagupHu
4. paguaTopHBIEC FPATUPHU

14 | Pacnonoxxure rpaaypHU MO BEeJIHYUHE | 1. OTKPBITHIE, BEHTHIIATOPHBIE, OaleHHbIE
TUAPABIMYECKON HArpy3Ke Ha4MHAs C | 2. OTKPBIThIE, OalIeHHbIE, BEHTHISITOPHbIE
HauMeHbIlen 3. BEHTHJISITOPHBIE, OaIIEHHBIE, OTKPBITHIC

4. GalieHHbBIE, BEHTIJIATOPHBIE ,0TKPBITHIE

15 | JInst OTKPHITLIX IpaaupeH xapakTepHa | 1. mo 40 m/u

TUAPABINYECKAst HATPY3Ka paBHas 2. 10 10 M*/a
3. 1o 50 M*/u
4. no 4 Mg

16 | Koappuumenr ucnionb3oBanus | 1. Kos=Qors/(Qos-Qucr)
ceexxeit Bomel w3 wmcrounuka st | 2. Kuenr=(Quet-Qcsr)/ Quet
cucreM oboporHoro BomocHabxkenus | 3. Kop=Qor/(QostQucr)

PACCUMTBLIBAETCS IO hopMyie.. 4. Kucni=(QuettQcsr)/ Qucr

17 | Pacuudpyiite abbpesuarypy Tpyd | 1. mIaCTHKOBBIE BHICOKOH IIOTHOCTH

IIBII.. 2. NOJNU3TUIIEH BBICOKOU MJIOTHOCTH
3. MONMUACTEP BBICOKOM IJIOTHOCTH
4. nIacTMacCOBbIE BbICOKOH MJIOTHOCTH

18 | K Hemocrarkam metajutonoauMepHbix | 1. 100% -Hyr0 KUCIOPOAOTPOHUIIAEMOCTh

TpyO cnenyeT oTHECTH 2. BBICOKYIO CTOUMOCTb
3. MaJyr0 KOPPO3UOHHYIO CTOMKOCTb
4. HU3KYIO MOPO30CTOMKOCTD

19 | B obmyro crpykrypy TexHHUecKuX | 1. ycraHoBKa mpuOOpPOB yuéra
MEpPONPUITHH o MOBBIIEHHIO | 2. MOHUTOPHHT BOAONOTpeOUTENeH
sHeproaddexTuBHOCTH CUCTeM | 3. MHOTOOOOPOTHOE BOJOTIOIB30BAHHE
XOJIOOHOTO BOIOCHAOKEHUsT | | 4. MOIEPHU3ALHNS TEIUIOBBIX ITYHKTOB
BOJIOOTBEJIEHUS] HE BXONT..

20 | B olrryro CTPYKTYypy | 1. MOBBIIIEHHE IEHHOCTHOIO CTAaTyCa BObI
OpPraHU3aLMOHHO-3KOHOMUUYECKUX 2. nyOnmuaHOCTh HHPOPMALH 00 yTeuKax
MEpPONPUATUNA BXOIUT.. 3. oOyueHwue CI0éB HaCENIEeHUs

palMOHATIbHOMY BOZOTIOJIb30BAHHIO
4. CTUMYJIMPOBAHHE MHOTOOOOPOTHOTO
BOZIONOTPEOICHUS
Bapmunanr 3
Ne
Bonpocel BapuaHTtbl 0TBETOB
1 | B ofmyro CcTpykTypy TexHHYeCKHX | 1. MHOrooOOpOTHOE BOIOTIONIB30BAHUE
MEpPONPUITHH 1o MOBBIIEHHIO | 2. 3 PeKTHBHAS TETITON30IALINS
SHEProdpPeKTUBHOCTH cucTeM | 3. MOJlepHHU3aLIMs TEIUIOBBIX IIyHKTOB
ropsiuero BOIOCHAO)KEHUSI W | 4. NCIOJIB30BAHNE MECTHBIX
BOJIOOTBEJIEHUS] HE BXOJNT.. BOJIOHArpeBaTenein
2 | Ilo KOHCTPYKIMH COILIa OBIBAOT.. 1. ueHTpanbHbBIE U KAHAJIBHBIE
2. TOJIbIE U LEJIbHbIE
3. menesble u Oe31eneBble
4. ueHTpoOEKHBIE U IIEJIEBbIE
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Bonpocel BapuaHTtbl 0TBETOB
3 | I'mmpaBnuueckue 3arBop (cudon) —| 1. 50-100 Mm
M30THYTBI KaHan wm  Tpyda ¢ | 2. 50-60 mm
BBICOTOH .. 3. 10-20 mm
4. 30-90 mm
4 | KananusauuOHHBIM  CTOSK  JOJDKEH | 1. Huke 31aHus Ha BeICOTY 0,2 M
OBITb BBIBEJIEH. . . 2. BBILLIE 3/1aHKS HA BBICOTY 2 M
3. BBILIE 371aHUA HA BBICOTY 0,2 M
4. HUXKe 30aHUs HA BBICOTY 2 M
5 |Ilo mnpuHUMIY paeiicTBHA Hacochl | 1. 0OObEMHBIE 1 MEXaHUYECKHE
MOJPa3AeA0TCA Ha .. 2. BO3BPATHO-NOCTYIATENbHBIE U
pPOTOpHbBIE
3. IONacTHBIE U TPEHUs
4. oOpéMHBIE M AMHAMUYECKHE
6 | Hacocel B  KOTOpBIX  KUAKOCTH | 1. AMHaAMUYeCKue
nepeMeInaeTcs nox CUJIOBBIM | 2. 0OBbEMHBIE
BO3/EIICTBUEM B Kamepe, IMOCTOSHHO | 3. TpeHUs
coofmaromeics ¢ BXOIOM U BBIXOIOM | 4. JIOTIaCTHBIE
Hacoca
7 | YpaBHeHue runpasiaudeckoit | 1. H= Hr-SQ
XapaKTEePUCTUKH Tpybonposonos | 2. H=HrSQ
HUMEET BUJT 3. H=Hr+SQ
4. H= Hr+SQ-P
8 |B cucTtemax xonoanoro | 1. H=4(n+1)
BOJOCHaOeHust Tpebyembrii Hamop | 2. H=4(n-1)
omnpenensercs no Gpopmyie 3. H=10+4(n-1)
4. H=10+4(n+1)
9 | HanmonHuTenpHast apMmarypa | 1. 3aropHoil apmatype
OTHOCHUTCA K .. 2. perynupyrouie apmMarype
3. Bogopa30opHOii apmarype
4. KaHAJIM3ALMOHHON apMaType
10 | 3agaueii pacuéra BHyTpeHHero | 1. mogbop HaCOCHOTrO 00Oy IOBAHUS
BOJIOMPOBOA MpPH TPOCTOH cXxeme | 2. monbop marepuana Tpyo
BOJIOCHAOKEHMSI 31aHUS SIBJIETCSI 3. monbop AMaMeTpoB TPYOOITPOBONIOB
ofecreunBarIUX HOPMAJIbHYIO padoTy
BCeX MPUOOPOB ¢ MAKCUMAJIbHBIM
HCIOJIb30BAHNUEM TapaHTUPOBAHHOIO
Haropa Hapy>KHON BOAONPOBOIHON CETH
4. nogbop quameTpoB TPyOOIPOBOIOB
obecreunBarIUX HOPMAJIbHYIO padoTy
BCEX MPUOOPOB C MUHUMAJIbHBIM
HCIOJIb30BAHHUEM TapaHTUPOBAHHOIO
Harnopa Hapy>kKHOW BOAONPOBOJHON CETH
11 | Ipwm pacuére BHyTpeHHero | 1. q°=5q°asd
BOZIOMPOBO/AA pacuyéTHbe pacxonsl Ha | 2. q°“=5q°a
BCEX y4acTKax BeTBU ompenessirores | 3. °=10q°asd
o hopmyie 4. ¢°=10q°a
12 | Hacocnas cranuuss mnoakauku nAis | 1. Hrap#Htp
NOABOAA BOAbI IPUMEHSIETCS KOTIa 2. Hrap>Hrtp
3. Hrap=Hrp
4. Hrap<Htp
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Ne Bonpocel BapuaHTtbl 0TBETOB

13 |IMotepu wHamopa mpu  pacuére | 1. Hou=Sq?
BHYTPEHHETO somonposona | 2. Heu=S? ¢*
OTpeaensioT 3. Hcu=2Sq?

4. Hea=Sdq?

14 | Ilpu pabore COOpY>keHHH | 1. Ka4ecTBO BOJBI IOCIIE NIEPBOTO
BOJOCHAOKEHHE 10 TNPSMOTOYHOH | BOZOMOTPEOUTENST COOTBETCTBOBAJIO
CX€Me C TIOBTOPHBIM HCIIOJIb30BaHHE | TPEOOBAHUSAM BTOPOTO
BOIBI 2 KaTeropuud HEOOXOAMMO YTO | 2. Ka4eCTBO BOABI MOCTIE MEPBOTO
OBl .. BOONOTPEOUTENIST HE COOTBETCTBOBAJIO

TpeOOBaHUSM BTOPOTO

3. KOJMYECTBO BOJBI MTOCJIE MEPBOTO
BOJIOTIOTPEOUTEINST HE COOTBETCTBOBAJIO
KOJINYECTBY HEOOXOAMMOE BTOPOMY

4. KONU4YECTBO BOABI TOCJIE MEPBOTrO
BOJIOTIOTPEOUTEINST COOTBETCTBOBAJIO
KOJINYECTBY HEOOXOAMMOE BTOPOMY

15 | Boma, yyacTByromasi OTHOBPEMEHHO B | 1. k mepBOM KaTeropuu
MOIJAlleHUH W TPAHCHOPTUPOBAHUM | 2. KO BTOPOM KaTeropuu
MpUMeECEH U B OXJIAXKACHUH NPOAYKTA | 3. K TPETbEH KaTerOpHH
1 000pyIOBaHMSI OTHOCHTCS .. 4. x 4eTBEPTON KaTeropuu

16 |B 00OPOTHBIX cucreMax | 1. Ha Bpems OXJIaXKACHUS
BOJIOCHAOKEHHSI cozmep:KaHue | 2. Ha HaIop
B3BEILIEHHBIX BELIECTB BIUSAET.. 3. Ha 3¢ (peKkTUBHOCTD PabOTHI

OXJIAKIAOIEro 000PYyIOBAHMUS
4. Ha CTOUMOCTb CTOKOB

17 | IlpsmoTouHas cucreMa | 1. Bomo3abopHbIE COOPYIKEHHUS,
MPOM3BOJCTBEHHOTO BOJOCHAOKEHHS | BOAOMPOBOJHBIE CETH H BBITYCK
JOJI’KHA BKJIIOYATh.. OTpabOTaHHON BOJBI

2. HacoChl, 1aM0y, BOA03a0OpHBIE

COOPY KEHHUSI

3. BOAONPOBOJHBIEC CETH

4. Hacochl, 1aM0y, BOJOIIPOBONIHBIE CETH

18 | Bona, OCYILECTBJISAIOLIAs B | 1. kK mepBoi1 kKareropuu
MOIJIOIEHNH W TPAHCHOPTUPOBAHUM | 2. KO BTOPOM KaTeropuu
npumeceii  0e3  TEIUIOBBLAENECHUS | 3. K TPETbeH KaTeropuu
OTHOCHUTCS K .. 4. HeT NpaBUJIbHOTO

19 | Boga B xopasmas B COCTaB TOTOBOM | 1. K mepBOM KaTeropuu
MPOAYKLUU OTHOCHUTCS K .. 2. KO BTOPOH KaTeropuu

3. K TpeTbeH KaTeropuu
4. HeT MpaBUJILHOTO BapHaHTa

20 | Comep:xaHue B3BELIEHHBIX BemecTs | 1. He Gomee 60 T/m’
kpynHOocTEIO 10 0,05 MM 1pm | 2. He 6onee 50 r/m’
ckopocTu Bouel He MeHee 0,5 m/c B | 3. He Gonee 30 T/m>
KaHAJaX CHCTEMBbI BONOOTBemeHus | 4. He Gomee 200 r/m’

JOJDKHO OBITH ..

6.3. Onucanne mnoka3arTejed H KpPHUTEPHEB KOHTPOJS YCHEBAEMOCTH,
OLICHUBAHUS

6.3.1. Kputepuu olieHOK NPOMeKyTOYHOH aTTecTaluH (IK3aMeHa)

IIpumepHas mKaia OHEeHNBAHHUS 3HAHUH 10 BONPOCAM/BBINOJTHEHHIO 3aJaAHUH IK3aMeHAa:
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Ouenka

«2»
(HEey10BJIETBOPHUTEILHO)

IloporoBblii ypoBeHb
OCBOEHHS

Yray0aeHHbIH
YPOBEHb 0CBOEHUS

IIpoaBuHyTBIH
YPOBEHB O0CBOEHHS

«3»
(YA0OBJIETBOPHTEILHO)

«“»
(xopomo)

«>»
(oTs1HYHO)

IMocemenue menee 50 %
JCKIHOHHBIX U
MPAKTUICCKUX 3aHATHI

Iocemenue ue meuee 60
% NEKLUOHHBIX U
MPAKTUIECCKUX 3aHATUN

Iocemenue He McHEe
70 % IEKUMOHHBIX U
MPAKTUIECCKUX 3aHATHI

Iocemenue He McHEE
85 % MEeKIMOHHBIX U
MPAKTUYECKUX 3aHATHI

CTyaeHT HE 3HACT
3HAYUTEIbHOM YacTH
Marcpuana, JOmyCcKacT
CYILICCTBCHHBIC OIIMOKU B

CTyICHT MOBEPXHOCTHO
3HACT MaTCPHAI
OCHOBHBIX Pa3JCjIOB U
TeM yaeOHOU
JUCILUILTAHBI, OMYCKAeT

CTyaeHT XOpomIo 3HaeT

MarepHal, TPaMOTHO U

IO CYIIECTBY H3/Iaract
€T0, JIOIyCKas

CTyaCHT B MOJTHOM
00BEéMe 3HACT MaTepua,
PaMOTHO H 10
CYIIECTBY H3Jaract ero,
HE JOMyCKast

HEKOTOPBIE HETOYHOCTH B CYIIECTBECHHBIX
OTBETax Ha BOIPOCHI HETOYHOCTH B OTBETE HA N
BONpOC OTBETE Ha BOIIPOC. HETOYHOCTEH B OTBETE
Ha BOIPOC
He ymeer HaxoauTs HHorma Haxoaur VBCpCHHO HAXOIUT Bezomubouno HaxoauT
pereHus OONBIIHHCTBA perIeHus, peieHus, peieHus,
IIPE Iy CMOTPEHHBIX IPe Iy CMOTPEHHBIE MIPEeyCMOTPEHHBIE MIPEeyCMOTPEHHBIE
MPOTrpaMMOH OOYICHHUSA MPOrpaMMOH OOYICHUS MPOrpaMMoH OOYICHHUA MIpOrpamMmoit
3a0aHUH 3aJaHUH 3a0aHUH 0o0OyUCHUS 33, JaHHH
BonsmuaCTBO IIpexycMmoTrpennsie IIpenxycmoTrpenHsie IIpenycmoTpenHsie
IIPE Iy CMOTPEHHBIX MPOrpaMMoOH OOYICHHUS MporpaMMou oOydIeHH | MPOrpaMMoi oOyiIeHUA

MPOrpaMMoit 00yUCHUS
3aJaHUH HE BBIIIOJIHCHO

3aaaHHA BBITIOJTHCHBI 3agaHud YCIICITHO 3agaHud YCIICIITHO

YAOBJACTBOPUTESIHHO BBITIOJTHCHBI BBITIOJTHCHEI
Ilpumepnas wikaia oueHU6aHUA 3HAHUTL 8 mecmosoll dhopme:
KosnuecTBo NpaBujibHBIX 0TBETOB, Yo Ouenka
0-49 HevaosaeTBopuTEIbEHO
50-65 Y 10BACTBOPUTEIBHO
66-80 Xopomo
81-100 Ot1nnuno

7. YAEBHO-METOANYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHUE
JANCIUTIJINHbI
7.1. PexomeHayemas aureparypa
7.1.1. OcHoBHAR JTUTEpaTypa

1. ®enoroBa, T.M. TexHONOrusi BO3BENECHHUS EMKOCTHBIX COOPYXKEHHMH BOIOCHAOXEHUS U
BOZIOOTBEICHUS [DnekTpoHHBIH pecypc] : yued. mocodue / T.M. ®enorosa, HB. I'mimsisunnHoBa. —
OnextpoH. nad. — Kemeposo : Ky3I'TY umenu T.®. ['opbauesa, 2020. — 142 c.

2. Moprysos, K .I1. Hacochkl 1 HacOCHBIE CTaHIINH [DeKTpoHHBIH pecypc] : yued. mocodue / K.IT.
MopryHoB. — DnektpoH. nan. — Cankr-IlerepOypr : Jlanp, 2020. — 308 c.

3. beneBues, A H. Ilpoueccel u anmaparel OYUCTKH BOABI B MeTaTypruu. YuebHoe mocodue
[DnexTponHbIi pecypc] : yued. mocodbue / A.H. benesues, M. A. benesues, JLA. MupomkuHa. —
DnekTpoH. naH. — Mocksa : MUCHC, 2021. — 138 c.

4. Beromkun, A.I'. TH:keHepHast 3a1IUTa BOJHOM cpenbl [DNeKTpOoHHbBIH pecype] : yued. mocodue
— Dnextpon. naH. — Cankr-llerepOypr : Jlanb, 2022. — 416 c.

7.1.2. lonoJHUTeIbHAA JJUTEPATYpPa
1. Asronomosa, U.B. KomnpeccopHbie cranimu u ycraHoBku. Y. 3. Macja u cucTeMbl CMa3Ku
KoMIpeccopoB. BomocHabskeHne [DnekTpoHHBIA pecypc] : yued. mocodue / M.B. ABroHOMOBa. —
OnexktpoH. nad. — Mocksa : MI'TY um. H.O. baymana, 2019. — 72 c.
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2. Jlro6umosa, JI.JI. MrkeHepHBIE pacueThl B BOJOMOATOTOBKE MAPOBBIX U BOAOTPEHHBIX KOTJIIOB
[Dnexrponnsiii pecype] : yued. mocobue / JLJI Jlrobumora, A.C. 3aBopun, A A. TamuibikoB. —
DnextpoH. naH. — Tomck : TITY, 2019. — 133 c.

3. Beiconkuii, JIM. DneMeHTbl BOAOOTBENCHHS HAa aBTOMOOMJIBHBIX OpOrax [DJeKTPOHHBIN
pecypc] : yueb. mocobue / JLU. Briconkuii, FO.A. Uztomos, N.C. Bricoukmii. — DJIEKTPOH. MaH. —
Canxkr-IlerepOypr : Jlanp, 2021. — 192 c.

4. Koznos, C.H. Pacyer panuanbHbBIX 1 OCEBBIX CHJI B IIEHTPOOEIKHBIX Hacocax: MeTos. yKkazaHus
K KypCOBOMY U AMILUIOMHOMY IPOEKTHPOBAHUIO MO Kypcy «Teopus U pacdeT JIONACTHBIX 'MAPOMALINH»
[Dnextponnslii pecypc] : yueb.-meron. mocodue / C.H. Koznos, A M. IlerpoB. — DNeKTpoH. naH. —
Mocksa : MI'TY um. HD. baymana, 2021. — 32 c.

7.1.3. YueOHO-MeTOAHYeCKOe o0ecneyeHHe
1. 1. Meroanueckue ykasaHus K CaMOCTOATENBHOW paboTe mo aumcuuruinHe «ParmoHanbHOe
HCTIOJIb30BAHUE BONHBIX pecypcoB» [DnekTponnbiii pecypc| Coct.: Haropros [.0., 2022,
http://ior.spmi.ru
7.2. Ba3bl JaHHBIX, 3JIEKTPOHHO-0H0/IHOTEYHbIe CHCTeMbl, HHGOPMALIHOHHO-CIIPABOYHbIE U
NMOHCKOBbIE CHCTEMbI

1. EBpomnetickas uudposast Oubnmoreka Europeana: http://www.europeana.eu/portal

2. UHpOpMaMOHHO-U31aTENIbCKUH LEHTP MO TEOJIOTMM W HEeIPOIOJb30BAHUI0 MUHHCTEPCTBA
MPUPOAHBIX pecypcoB U skonoruu  Poccuiickoit @Pepepaunn - 000 "TEOMH®OPMMAPK"-
http://www.geoinform.ru/

3. MudopMamoHHO-aHATUTHYECKUH eHTp «MuHepai» - http://www.mineral .ru/

4. Koncynprantllmroc:  cipaBoyHO - MOUCKOBasi CUCTEMa [DNEKTPOHHBIA  pecypc]. -
www.consultant.ru/.

5. Muposas udposas oudnuoreka: http://wdl.org/ru

6. HayuHnas snexktponHas 6ubnmoreka «Scopus» https://www.scopus.com

7. Hayunas snextponHas 6nbnnoreka ScienceDirect: http://www.sciencedirect.com

8. Hayunas snextponnas 6ubnmnoreka «eLIBRARY»: https://elibrary.ru/

https://e.lanbook.com/books.

9. Ilouckossie cucrembl Yandex, Rambler, Yahoo u np.

10. Cucrema TI'APAHT: »ieKkTpOHHBIM MEPUOAMYECKHI CIPABOYHUK [DJIEKTPOHHBIA pecypc]
wWww.garant.ru/.

11. TepMuyeckne KOHCTAHTBI BEIIECTB. JJIEKTPOHHAsS 0a3a NaHHBIX,

http://www.chem.msu.su/cgibin/tkv.pl

12. DnexTpoHHO-OUONIHOTEYHAS cucTeMa U31aTeIbCKOrO LIEHTpa «Jlanby
https://e.lanbook.com/books

13. DnextponHast  Oubnmoreka  Poccuiickoii  T'ocymapcrBennoit  bubmuorekun  (PI'B):
http://elibrary.rsl.ru/

14. DnextponHas dubnuoreka yueOuukos: http://studentam.net

15. Dnextponno-6ubnuoreunas cucrema « 95C FOPAUT» www.biblio-online.ru.

16. DnextponHast Oubmmoreunas cucrema «HarmwoHanbHbli 1HQPOBOH pecypc «PykoHT»Y.
http://rucont.ru/

17. DnexTpoHHO-O0nbMoTeuHas cucrema http://www sciteclibrary.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHBI
8.1. MarepuaibHO-TeXHHYECKOE OCHALIICHUE AYAUTOPHUH:
CHGLII/IaJ'II/ISI/IpOBaHHbIe AyAUTOPUH, UCITOJIB3YEMBbIC ITPU MPOBECACHUUN JICKITMOHHBIX U MPAKTUYCCKUX
3aH$ITPII>'I, OCHAIIICHBI MyanI/IMeI[HfIHbIMH MNPOCKTOPaAMH MW KOMILUICKTOM alImapaTryphbl, HOSBOJ’[S[IOH_IGI\/'I
IE€MOHCTPUPOBATH TEKCTOBbIC U rpad) MIeCKre MaTepUAaIIbL.
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JIexMOHHBIT KypCc 4MTaeTcss C MYJBTHMEIUWHBIM CONPOBOXKIAECHUEM — J€MOHCTpauuein
MPE3EHTALIMOHHOTO MaTepUata ¢ IMOMOLIBIO MyJIBTUMEIUHHOTO IPOEKTOPA.

Jis  TmpoBeneHUs  NMPAKTHUECKWX  3aHATUH  HCIONB3YIOTCS  KOMITBIOTEPHBIE  KJIACCHI,
00OpyIOBaHHBIE TEXHUKOH M3 pacueTa OAMH KOMITBIOTED Ha OAHOTO OOyYaromerocs, ¢ 00yCTpOSHHBIM
pabounm MectoMm mpenonasatens. B yueOHOM mporiecce MCMONB3YeTCs] KOMIUIEKT AEMOHCTPALMOHHBIX
CTEHIOBBIX MaTEPHAJIOB IO TEMAM Kypca.

8.1.1. Ayautopus a5 npoBeAeHHs JeKUHOHHbIX H NPAKTHYECKHUX 3AHSITHH.

28 mocamouHbIx MecT (16 komm. + 12 6e3 koM. )

Monobnok Dell Optiplex 7470 All-in-One — 17 wT. (BO3MOXHOCTb A0cTyna K cetn «MHTepHeT),
M®VY Xerox VersaLink C405DN - 1 mT., MOOWIBbHBI MHTEPAKTUBHBIN KOMILUIEKC — | IIT., CBETOBAs
nanenb Crystal AO — 8 ., cereoii punbTp Pilot S 3m (6 pozetok) — 4 wr., cron Solos ASSMANN — 10
IIT., TKAHEBasl MEPEeropoika ¢ PEHIMHIOM IOA CHCTEMY HaBECHBIX akceccyapoB Viteco ASSMANN —
2 wr., koHpepeHu-kpecio 6248/A Pllaza Brunner — 26 1mT., xommbeioTepHOe Kpecino 7873 A2S
opanxkeBoe — 17 wr., koHpepeH-cTon (mpssMoyroibHbIii) Brunner — 1 mr., nocka 6enas Magnetoplan C
2000x1000mm — 1 mmT.

O6noBnenue nporpammuoro obecrieuenust YIIP3A «IKOJIOI nnsa kadenpst I'eoskonorun

«HAC-Dkonory» 3ameHa Ha Bep.2.7 mist kitoda Ne77 (ceTeBoit)

«xonor-Illym» «Crangapt» 3amena Bep.2.31 mus kimroua Ne77 (ceTeBoii)

«2-1m1 (Bo31yX)» 3aMeHa Ha Bep.2.1 s kimroua Ne 175 (cereBoii)

«2-1n1 (oTXOMBI)» 3aMeHa Ha Bep.4.2 s kioya Ne 175 (cereBoii)

«2-1m1 (BoAx03)» 3aMeHa Ha Bep.3.1 aus xmoda Ne 175 (cereBoii)

YIIP3A «9KOJIOI'» «I'a3» ¢ 3actpoiikoii 3ameHa Ha Bep.4 «I"a3» « UC- Crangapt» «3actpoiika u
BbICOTa» [T Kiitoya Ne 175 (cereBoii)

«PHB-2xomnor» 3amena Ha Bep.4.2 nus kimoua Ne 175 (cereBoii)

«xomnor-IlTym» 3amena Ha Bep. 2.31 nust kiroda Ne 175 (cereBoit)

«Pacuer nmpoHuKaromero myma» 3aMeHa Ha Bep. 1.6 nus kimoua Ne 175 (ceteBoii)

«OTxoapI» 3amMeHa Ha Bep.4 ISl KJIro4a

Ne 175 (cereBoii)

«HAC-Dkonory 3ameHa Ha Bep.2.7 s kimoda Ne 175 (cereBoii)

Microsoft Windows 7 Professional

I'K Ne 1464-12/10 ot 15.12.10 «Ha mocTaBKy KOMIIBIOTEPHOTO 00OPYAOBaHUS

I'K Ne 959-09/10 ot 22.09.10 «Ha mocTaBKy KOMITBIOTEPHOH TEXHUKI

I'K Ne 447-06/11 ot 06.06.11 «Ha moctaBky 000pyIOBaHHs»

I'K Ne 984-12/11 ot 14.12.11 «Ha nmoctaBky 000pyIOBaHHs»

Horosop Ne 1105-12/11 ot 28.12.2011 «Ha mocTaBKy KOMIIBIOTEPHOTO 000Dy IOBAHHS»

Horosop Ne 1106-12/11 ot 28.12.2011 «Ha nmocTaBKy KOMIBIOTEPHOTO 00OPYAOBAHUS

I'K Ne 671-08/12 ot 20.08.2012 «Ha mocTaBKy mpOmyKIIUI»

Microsoft Open License 60799400

ot 20.08.2012

Microsoft Open License 48358058

or 11.04.2011

Microsoft Open License 49487710

or 20.12.2011

Microsoft Open License 49379550 ot 29.11.2011 Statistica for Windows

I'K Ne1142912/09 ot 04.12.2009 «Ha nocTtaBKky mporpaMMHOTO 00€CTICHEHHS»

I'IC Maplnfo Professional

I'K Ne1142912/09 ot 04.12.2009 «Ha moctaBky mporpaMMHOTO 0O€CTICHEHHS»

Vertical Mapper 'K Ne1142912/09 ot 04.12.2009 «Ha moctaBKy mpOrpaMMHOro OOeCrieueHUs»
MapEdit Professional 'K Ne1142912/09 ot 04.12.2009 «Ha mocTtaBKy mpOorpaMMHOro obecreueHusD»
Surfer 'K Ne1142912/09 ot 04.12.2009 «Ha moctaBky mporpaMMHOT0 00eCTeueH s

LabView Professional T'K Nell142912/09 or 04.12.2009 «Ha mnoctaBKy HpOrpaMMHOIO
obecrieueHus»
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Geographic Calculator TK Nel142912/09 or 04.12.2009 «Ha mnocTaBKy HpOrpaMMHOIO
obecrieueHms»

Autodesk product: Duilding Design Suite Ultimate 2016, product Key: 766H1

8.2. llomemeHust AJis1 CAMOCTOSATENbHOM Pa0OTHI:

CIIb, 21-a muamnst B.O., n.2-4/45, mut. A Yuebnbiii uentp Nel, yuebno-nmabopaTopHbIii KOpPITyC
Nel Ayautopust st BBIOTHEHUST CAMOCTOSITENbHON paboThL. 14 MOCagOYHBIX MECT.

HzotponHbiit m3smMeputeapr mMarautHoro mojst 113-70 — 1 wt., ananusarop Bomopoma ABII-02 —
1 ., aHamu3arop myma u BuOpamuu - 1 mr., mereomerp MOC-200A - 1 1mT.,, U3MEPUTEIBbHBIN
KOMIUIEKC JJ1s1 MOHUTOpuHra panoHa «Kamepa-01» - 1 wt., creng CK-DIIB-IIO «Cucrempl KOHTPOJIS U
obecrieueHms1 SKoJornyeckoi OezonacHoctuy - 1 wT., MoHuTOp Samsung- 1 ., MmoHuTop HP - 14 mt,,
npuntep — | wr., nmpoueccop HP- 14 mT. (Bo3MoxHOCTH focTyna k cetu «MHTepHeT»), npoueccop HP Z
600- 1 mT. (BO3MOXKHOCTB AOCTyNa K ceTH «MHTepHeT»), KOJIOHKA MOABECHAs (AKyCTHYECKasi CUCTEMA) —
2 wr., MyJbTUMEANA MpoeKTop - 1 mT., cTon mabopaTopHBI ¢ HaACTaBKOHW M TymOOi — 5 mT., cTON
KoMIbrOTepHBIH — 15 mT., cryn Kengo maGoparopHslii - 8 mr., cToa yrioBoi nabopaTtopHeiii — 1 mr,,
mkad AnS OOKYMEHTOB - 2 T, cryn - 14 mT., kpecino «Prestige» - 2 mr. JleMOHCTpaniOHHBIE
MaTepHalibl, TeMAaTHUECKUE HILUTFOCTPALIAH.

[TepedeHnb nuIIeH3MOHHOTO TIporpaMMHOro obecrnedenus: lorosop Ne @-1052/2016 OOHOBEHUE
nporpammuoro obecneuenust YIIP3A «3KOJIOI» nnsa kadenpsr ['eoskonorun «HAC-Dxonory 3ameHa
Ha Bep.2.7 ans kimouya Ne77 (cereBoit) «komor-lllym» «Cranmapt» 3amena Bep.2.31 mns kmoda Ne77
(cereBoii) «2-Ti (Bo3myX)» 3aMeHa Ha Bep.2.1 mus kimoda Ne 175 (cereBoii) «2-tmm (OTXOHBI)» 3aMeHa Ha
Bep.4.2 nust xmoua Ne 175 (cereBoif) «2-tim (Bomxo3)» 3ameHa Ha Bep.3.1 mns kmoua Ne 175 (ceresoii)
YIIP3A «9KOJIOI'» «I'a3» ¢ 3actpoiikoil 3amena Ha Bep.4 «I'a3» «I'MC- Cranmapt» «3acTpoiika u
BbIcOTa» Ut Kiroda Ne 175 (ceresoit) «PHB-Dkonor» 3ameHa Ha Bep.4.2 mist xmoda Ne 175 (cereBoii)
«xomor-Illym» 3amena Ha Bep. 2.31 ansa kmoua Ne 175 (cereBoil) «Pacder MpOHHUKAIOIIEro HIyMa»
3ameHa Ha Bep. 1.6 must kiroua Ne 175 (cereoit) «Otxonpr» 3ameHa Ha Bep.4 s kiroya Ne 175 (cereBoii)
«HJIC-Dxonor» 3ameHa Ha Bep.2.7 nist kiroda Ne 175 (ceresoii) MicrosoftWindows 7 Professional 'K Ne
1464-12/10 ot 15.12.10 «Ha mocraBky kommbroTepHOro odopynosanus» I'K Ne 959-09/10 ot 22.09.10
«Ha nmocraBky xomnbroteproii TexHukH ['K Ne 447-06/11 ot 06.06.11 «Ha nmocrasky obopynosanus» ['K
Ne 984-12/11 ot 14.12.11 «Ha nocraky obopynosanusi» Jorosop Ne 1105-12/11 or 28.12.2011 «Ha
MOCTAaBKy KOMIbIOTepHOro obopyaosanms» Jlorosop Ne 1106-12/11 or 28.12.2011 «Ha mocraBky
KommbroTepHOro obopynosanmsi» 'K Ne 671-08/12 ot 20.08.2012 «Ha nocrasky nponykium» Microsoft
Open License 60799400 ot 20.08.2012 Microsoft Open License 48358058 ot 11.04.2011 Microsoft
Open License 49487710 or 20.12.2011 MicrosoftOpenLicense 49379550 or 29.11.2011
StatisticaforWindows 'K Nel1142912/09 ot 04.12.2009 «Ha moctaBKy NIpOrpaMMHOrO oOecriedeHus
I'C MaplInfoProfessional 'K Ne1142912/09 ot 04.12.2009 «Ha nocraBky mporpaMMHOT0 0OecrieueHms»
VerticalMapper 'K Nel142912/09 or 04.12.2009 «Ha mnocrtaBKy mnporpaMMHOro oOecreueHus»
MapEditProfessional 'K Nel1142912/09 ot 04.12.2009 «Ha moctaBKy MpOrpaMMHOrO OO€CreueHus»
Surfer TK Nel142912/09 or 04.12.2009 «Ha mocraBKy mpOrpaMMHOro  obecreueHHs»
LabViewProfessional 'K Ne1142912/09 ot 04.12.2009 «Ha mocrtaBKy mporpamMMmHOro odecneueHHs»
GeographicCalculator 'K Ne1142912/09 ot 04.12.2009 «Ha mocraBKy HmpOrpaMMHOrO OO€CTICUEHHS
Autodesk product: Duilding Design Suite Ultimate 2016, product Key: 766H1

8.3. Ilomemenusi 1J1s1 XpaHeHHUs U NPOPUIAKTHYECKOr0 00CTyKMBAHUSI 000PYAOBAHMS:

1. LleHTp HOBBIX MH(POPMAITMOHHBIX TEXHOJOTHI U CPEACTB OOyUEHUSI:

OcHalIeHHOCTD. MEPCOHATBHBIA KOMIBIOTEP — 2 mT. (mocTyn K cetu «MHTepHeT»), MOHUTOp —
4 T, CeTeBOW HAKOMHUTEThb — | IOT., WCTOYHHK OecrepeOOWHOro MUTaHUs — 2 IIOT., TEJEBU30P
mia3MeHHbd Panasonic — 1 mr., Touka Wi-Fi — 1 T, nasuibHas cTaHius — 2 IOT., ApPeib — S5 IIT.,
nepdopatop — 3 mr., HabOp MHCTPyMeHTa — 4 IUT., TeCTep KOMIBIOTEPHOH ceTH — 3 mT., OaNIoH co
CXKaThIM ra3oM — 1 WT., macTa TermonposoAHas — | wr., neiecoc — 1 WT., panuocTaHuus — 2 WT., CTOJ —
4 wr., TymM0a Ha KojJecukax — | [T., MOACTaBKa Ha Kojecukax — 1 mwr., mkad — 5 wT., kpecno — 2 mwr.,
nectHuna Alve — 1 mr.

[lepeueHp nMLIEH3MOHHOrO mporpamMmHoro obecnedeHus: Microsoft Windows 7 Professional
(JInuensnonnoe cornamenune Microsoft Open License 60799400 ot 20.08.2012)
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Microsoft Office 2010 Professional Plus (JIlnnensuonnoe cornmamenue Microsoft Open License
60799400 ot 20.08.2012)

AnTHBHpYyCcHOE nporpammHoe odecnieueHne Kaspersky Endpoint Security ([orosop Ne J1810(223)-
12/17 o1 11.12.17)

2. lleHTp HOBBIX HH(GOPMAITMOHHBIX TEXHOJIOTHH U CPEeNCTB OOyUEHUS:

OcHaeHHOCTh: CTONM — 5 INT., CTYJd — 2 WT., Kpecio — 2 mT., mkap — 2 IT., NepCOHANbHBINA
KomnboTep — 2 wT. (moctynm k cetu «MHTepHer»), mMoHutop — 2 mr., M®Y — 1 mT., Tecrep
KOMITBIOTEpHOM cetr — 1 mT., 6aJIOH CO CXKAaThIM Ta3oM — | mT., mypymnosept — 1 mir.

IlepeueHp NHMLIEH3MOHHOrO mporpaMMmHoro obecreuenus: Microsoft Windows 7 Professional
(JInuensnonHoe cornamenune Microsoft Open License 60799400 ot 20.08.2012)

Microsoft Office 2007 Professional Plus (JIlnnensuonnoe cornmamenue Microsoft Open License
46431107 or 22.01.2010)

AnTHBHUpYyCcHOE nporpamMmHoe obecnieueHne Kaspersky Endpoint Security ([orosop Ne Z1810(223)-
12/17 o1 11.12.17)

3. lleHTp HOBBIX HH(POPMAITMOHHBIX TEXHOJIOTHH U CPEACTB OOyUEHUS:

OcCHaIIeHHOCTb. CTON — 2 INT., CTYJbs — 4 IWT., Kpecno — 1 wT., mkad — 2 mT., IepCOHANbHBINA
kommbroTep — 1 mT. (moctynm k cetn «MHTepHET»), BeO-kamepa Logitech HD C510 — 1 mr., konoHKH
Logitech — 1 ., Tectep koMmnbroTepHO cetu — 1 wT., npenb — 1 wr., Tenedon — 1 wr., HabOp pyIHBIX
UHCTPYMEHTOB — | IT.

[lepeueHp JUIIEH3MOHHOTO MporpaMMmHoOro obecrieuenus: Microsoft Windows 7 Professional
(JInuensnonHoe cornamenune Microsoft Open License 48358058 ot 11.04.2011)

Microsoft Office 2007 Professional Plus (JInnensnonnoe cornmamenue Microsoft Open License
46431107 or 22.01.2010)

AnTHBHUpYyCcHOE nporpammHoe odecneueHne Kaspersky Endpoint Security (Jorosop Ne J1810(223)-
12/17 o1 11.12.17)

8.4. /IluneH3MOHHOE MPOrpaMMHOe o0ecreyeHne:

1. Microsoft Windows 8 Professional (morosop 0eccpounsiii ['K Ne 875-09/13 ot 30.09.2013 «Ha
MOCTaBKY KOMITBIOTEPHON TEXHUKI)

2. Microsoft Office 2007 Standard (norosop Oeccpounsiii Microsoft Open License 42620959 or
20.08.2007)

3. Microsoft Office 2010 Professional Plus (moroeop ©Oeccpounsiii Microsoft Open License
60799400 ot 20.08.2012, morosop Oeccpouneiii Microsoft Open License 47665577 or 10.11.2010,
norosop 6eccpounslii Microsoft Open License 49379550 ot 29.11.2011)
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