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1. Hesm n 3axaun y4eOHOM M CHMIIIMHBI

Ilenp mpenopaBaHusl AMCUUIUIMHBIL — JaTh OCHOBHBIE IIOHATUS B 00JacTH SKCIULyaTallUU
reoTepMalIbHBIX PECYPCOB, BKIIIOUYAIOIIUE XapAaKTEPUCTUKY 3a11acOB TEPMajIbHBIX BOJ U I1apa Ha 3emiie
B 11esoM, B Poccun a takke Ha Kamyatke B 4aCTHOCTH, PacCMOTPETh METOJbI OyPEHUS U HCTIBITAHUS
re0TepMaJIbHBIX CKBa)KUH, M3YYUTh XUMHUYECKHMH COCTAaB H3BJICUEHHBIX HA JHEBHYIO IIOBEPXHOCTh
reoTepMalIbHBIX BOJ M IMapa, METOJbl F€HEepaluy TEIUIOBOW U 3JeKTpudeckoil sHepruu Ha 1'eoDC u
I'eoTOC.

OcHoBHasl 3a/1aya NpenoiaBaHus JUCHUILIMHBI — IOArOTOBKA HA COBPEMEHHOM YPOBHE HHKEHEPOB,
3HAKOMBIX C COBPEMEHHBIMHU TEXHOJIOIUAMU OypeHUs reoTepMallbHbIX CKBRXXKHUH Ha I1ap U BOLY,
CXE€MaMH U TEXHOJIOIMSIMU I'€0TePMAIIbHOIO TEMJIO0CHA0KEHNs, OMHAPHBIX 3HEProOJIIOKOB, OTHO- U
IBYX-KOHTYpHBbIX ['€00C u I'eoTOC, XuMHn4yeckuM cOCTaBOM re0TePMaJIbHOTO TEIJIOHOCUTEINS U

METOAaMU U3BJICUCHUA U3 HEI'O LICHHBIX KOMITIOHCHTOB.

2. TpeOoBaHus K pe3yJibTATAM OCBOCHHS JUCHUNIMHBI

[pouecc n3yyeHns: TMCUMIUIMHBI HANIPABJIEH Ha (OPMUPOBAHUE CIIECAYIOIIUX KOMICTECHIIHHI:
[1IK-1 — cmocoben obecrneynTh pabOTy COOPYKEHHH OUYMUCTKH CTOYHBIX BOJ M 0OpabOTKY ocaika
CTOYHBIX BOJI B COOTBETCTBHHU C TEXHOJIOTUYECKHM PEriIaMEeHTOM;

Tabnuna — [Inanupyemblie pe3yabTaThl 00YUSHHs IPU U3YUYEHUU TUCIUILIMHBI, COOTHECEHHBIE C
TJIAHUPYEMBIMU PE3YJIbTaTaMH OCBOCHHUSI 00Pa30BaTEIHLHON MPOTrPaMMBbl

Kon HanmenoBanue Kon v HaumenoBanue | [lnmanupyemsiii pe3ynpTaT Kon
KOMIIE KOMITIETEHIUU WHIKATOpa 0oOydYeHUs 1O TUCIUIUINHE | TOKa3aTes
TEeHIU noctkenns TTK s

u OCBOCHUS
I1K-1 |CnocoGen obecneuntbMI/1-1  nx-1:  3Haer|3HaTh:
pa60Ty COOp}I)KeHI/Iﬁ OYUCTKHN MeTOI[I/IquKYIO,
CTOYHBIX BOJ H 00pabOTKy HOPMATHBHO- -6 C(;?I/II):MeHHLf feX;:;;:;}I:IIE 3(I1K-1)1
™ oo L
;
JOKYMEHTAIHIO,
;Z?E;;EE?E;CKHM OIIPE/IEISIOLLYIO - XUMHYECKHIH cocras| 3(T1K-1)2
TEXHUYECKUE re0TepMalIbHOTO
TpeGoBaHMS k| TETUIOHOCHTEIS U METOBI
paspadoTke - W3BIICUCHHS W3 HETO ICHHBIX
TEXHOJOTHUYECKUX KOMIIOHCHTOB; 3(ITK-1)3
MPOIIECCOB
BOJOOTBEICHNS, B ToM|~ CXEMBI M TEXHOJOTHH
qrcIe cucrem | COTCPMATIBHOTO 3(TTK-1)4
ABTOMATH3AIIHH TENJI0CHAOKEHNS;
- CXEMBl M  TEXHOJOTHHU
OMHAPHBIX YHEPTOOJIOKOB; 3(IK-1)5
- CXEMBI U TEXHOJIOTHU OJHO- U
IBYX-KOHTYpHbIX ['€0DC wu 3(MK-1)6




I'eoTOC.
NI-3  nx1:  Ywmeer|Ymerhb:
OIICHUBATH
HAITPABJICHUS } [POBOIIUTE pacaeThl y(TTK-1)1
pa3BUTHA reoTepPMaTbHBIX CUCTEM
OTeUeCTBEHHOI 1| TETIOCHA0KEH NS,
sapy6ekHoll Hayku u|~ TPOBOMTH BBIOOp METO/I0B
TexunkH B cepe|OUHCTKH TeoTepMATbHOTO| y(TTK-1)2
BOJIOOTBEICHS; TETIOHOCHTETIS
OTIPENeNATh
MOKa3aTen
s dexTuBHOCTH
MIPUMEHSIEMBIX
TEXHOJIOTUIECKUX
MIPOLIECCOB, OIEHUBATH
COOTBETCTBHE
pa3pabarbIBacMBbIX
MIPOEKTOB
HOPMAaTHUBHBIM
TEXHUYECKUM
JTOKYMEHTaM
UJ-2 nx1: 3Haer|Baagern:

OTCHCCTBCHHBII Y. HaBblkamu MIPOBEICHUS
3apyOeKHbBIN OTIBIT B(ITK-1)1
. pacyeToB reoTepMalIbHBIX

HCCIIeTIOBaHUI B .
CHCTEM TEIJIOCHAOKCHHS;
obnactu
- HaBbIKAMH  TPOBEJICHUS
TCXHONOTIMICCKIX BHIOOpAa  METOJOB  OYHCTKHU
MPOIIECCOB CUCTEM B(ITK-1)2
reoTepMaILHOTO
BOJIOCHAOKEHUSI "
TETIOHOCHTEIS
BOJOOTBEICHUS

3. MecTo AMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

JuctumimHa «OKCIutyaTalusi KOMIUIEKCHBIX THAPOY3JIOB» SBISETCS AUCHMILUIMHOW IO BBIOOpY
y4eOHOT0 MJIaHa OCHOBHOM MpodeccHoHaNbHOM 00pa30BaTeIbHOM MPOrpaMMBbI.

4. ConepxaHue THCHHUIIHHBI
4.1 Temamuueckuit nian OUCYUNIUHDL

Ounasn gopma o0yueHus

=
= KonraktHas [ 2 2 % 2 g _2

Beero |5 % PE g |28 o g|laE &

HaunmeHoBaHme pa3aesioB U TeM qacos | = E pabora mo Buaam EESVEESRE=RIEEE
. S S

< = & yueOupIx 3ansTHii ) § e e = |= =z




g e
- wa
2 E -
S §23%2¢2
5 224 E5
BEEEES
= 83588
O 2 <
E | =
1 2 4 5 6 7 8 9
Pasznea 1. 36 5 ) 30 KonTponbHas
pabota, onpoc
Tema 1. PazButne reorepmaibHOMI
P 5 1 - - 3 Ompoc
SHEPTeTUKHU.
Tema 2. [Ipoucxoxnenue u
IIPU3HAKU reoTepMalbHbIX| 5 1 - - 2 Ompoc
MECTOPOXKACHUI
Tema 3. Buasl reorepMalibHBIX
Ibl TEOTEp 5 - 1 - 5 Ompoc
MECTOPOXKIACHUM.
Tema 4. Meroasl HCCIEIOBAHUS
5 - 1 - 5 Ompoc
TEPMaJIbHBIX BOJI.
Tema 5. TepmanbHbIe BOJIBI
p a 5 - - - 5 Ompoc
JansHero Bocroka
Tema 6. Bugbsl »KcIUIyaTanuu
A yaran 5 - - 5 Ompoc
re0TepMaIbHBIX MECTOPOKICHUN.
Tewma 7. Tunsl 'eoTOC. 6 - - - 5 Ormpoc
Pasnen 2. 36 5 5 ) 30 KonTposbHas
pabota, onpoc
Tema §. CymiecTByromue BUIBI
W3BJICYECHUS XUMHYECKUX
. 5 1 - - 3 Ormpoc
COCIMHEHUH U3 TreoTepMajibHOrO
dmouna.
Tema 9. Hcnionp3oBanue
TepMaJIbHBIX BOJ B  CEIICKOM| 5 1 - - 2 Ompoc
XO3SICTBE.
Tema 10. I'eoTepmannHOE
P 5 - 1 - 5 Ompoc
TEIUIOCHA0KEHHE.
Tema 11. banpHeonornueckne
peCypChl. [TpoGnembr u 5 - 1 - 5 Ormpoc
MEePCIIEKTUBBI UCTIOIH30BAHUS.
Tema 12. BaapHeonornueckue
5 - - - 5 Ormpoc
pecypcbl Kamuarku.
Tema 13. M3BeyeHe XUMHUYECKUX
COEIMHEHUH U3 F€0TepMaIbHOTO 5 - - - 5 Ompoc
dbmouna Ha Kamuatke.
Tema 14. IlepcieKTUBEI
reoTepMabHON YHEPTETUKHI 6 - - - 5 Ompoc
KamuaTtkn.
3aueT a
Bcero| 72 4 4 - 60 4

4.2 Cooepicanue oucuuniunol
Paznen 1.

Jexyusa 1. 1. Pazeumue ceomepmaibHoll IHEP2eMUKU.




PaccmarpuBaembie BOIIPOCHI:
CraHOBIIEHHE T€OTEPMUHN KaK HayKH
I'eorepmanbHbIe pecypcesl
Jexyua 1.2. IIpoucxosricoenue u npusHaKu 2e0mepmMaibHoIX MeCHopOosHCOCHUIL
PaccmaTpuBaemble BOpOCHI:
[IpoucxoxaeHne reoTepMaIbHbIX MECTOPOXKICHUN
IIpu3Haky reoTepMaibHbBIX MECTOPOKIACHUI
Jexyusn 1.3. Buovt 2eomepmanvHbix MecmopoxcoeHuil
PaccmaTpuBaemble BOPOCHI:
Knaccudukanus reotepMaabHbIX MECTOPOXKICHUN
Mexanu3m 00pazoBaHHs Fe€0TEpMaTBLHOTO (IIIOH1a
Jexyusn 1.4. Memoowt uccneoosanus mepmanbHvlx 600
PaccmaTpuBaemble BOPOCHI:
Mertoabl uccienoBanus TepMalbHbIX BoJ B Poccun
MeTto/1b1 Hccae10BaHUS TEPMAIbHBIX BOJ B MUPE
Ilpakmuueckaa paooma 1.1. . Onpenenuth TOJHYIO MOIIHOCTH Hacoca N, mepekaduBaromero
gmcTyio Boay. IlnotHOCTH Boasl p=1000 xr/m%; momauy Q, mamop H m KIIJ m Hacoca mpuHATH
COIJIACHO BapuaHTa no Tabmuue 1. g=9.8 m/c?.

Tabmauua 1

[Tapamerp 1 2 3 4 5 6 7 8 9 10
Q,Mc | 0.02 0.04 | 004 | 0.05 | 0.055 | 0.06 | 0.065 | 0.07 0.08 0.1
H, m 10.0 15.0 20.0 30.0 | 40.0 50.0 60.0 70.0 80.0 | 90.0

n, % 65 70 75 80 85 82 92 90 94 78

ip 2.8 3.2 4.0 6.0 5.0 4.2 4.4 8.0 10.0 8.6

in 1.0 1.2 1.1 1.2 1.25 1.6 1.0 1.4 1.45 1.56

[Tapamerp| 11 12 13 14 15 16 17 18 19 20
Q, m’/c 0.01 0.03 | 0.034 | 0.052 | 0.051 | 0.066 | 0.07 | 0.086 | 0.09 0.15
H, M 10.0 15.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0

n, % 65 70 75 80 85 82 92 90 94 78

ip 4.4 4.6 4.8 5.2 5.4 5.8 5.6 5.9 6.6 8.0

in 1.1 0.9 0.8 0.7 0.6 0.5 1.2 1.4 1.8 2.2

[Tapamerp| 21 22 23 24 25 26 27 28 29 30
Q,m*c | 0.015 | 0.033 | 0.028 | 0.048 | 0.049 | 0.062 | 0.061 | 0.076 | 0.082 | 0.123
H, M 20.0 26.0 37.0 50.0 44.0 52.0 66.0 74.0 88.0 94.0

n, % 65 70 75 80 85 82 92 90 94 78

ip 6.0 6.2 8.4 9.2 10.2 2.6 2.7 3.8 4.6 7.6

in 0.8 2.0 2.2 1.4 1.2 0.88 1.6 2.1 0.9 0.6

[Tapamerp| 31 32 33 34 35 36 37 38 39 40
Q,mc | 0.015 | 0.033 | 0.028 | 0.048 | 0.049 | 0.062 | 0.061 | 0.076 | 0.082 | 0.123
H, m 20.0 26.0 37.0 50.0 44.0 52.0 66.0 74.0 88.0 94.0

n, % 77 72 84 88 92 86 94 88 64 91

ip 2.8 3.2 4.0 6.0 5.0 4.2 4.4 8.0 10.0 8.6

in 1.1 0.9 0.8 0.7 0.6 0.5 1.2 1.4 1.8 2.2




Jexyusa 1.5. Tepmanvnuwie 600vt /lanvnezo Bocmoka
PaccmarpuBaembie BONPOCHI:

Knaccudukanus TepMaibHbIX BOJ

XUMHUYECKU COCTaB TEPMAJIbHBIX BOJ

Jexkuyusa 1.6. Buowt skcniyamayuu 2e0mepmanbHulX MeCmopoiHcoeHull

PaccmaTpuBaemMble BOIIPOCHI:

Buap! sxcruryatanumn

Bnusinue Ha oKkpyXarouryro cpeny

Ilpakmuueckaa padboma 1.2. Onpenenuts NOJHYIO MOITHOCTH N Hacoca, nepekaunBaroero myJsbIly.
[TnotHOCTH MynbIBl p=1200 Kr/M%; nogauy Q, manmop H n KIIJ] 1| Hacoca MpHHATH COTIACHO BapHAHTA
o Tabmmuue 2.

Tabauua 2

[TapameTp 1 2 3 4 5 6 7 8 9 10
Q, M%lc 1.1 0.90 1.3 1.4 1.5 1.6 1.8 1.25 1.4 1.22
H, m 10.0 15.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0

n, % 65 70 75 80 85 82 92 90 94 78

[Tapamerp| 11 12 13 14 15 16 17 18 19 20
Q, m’/c 0.96 0.98 1.44 1.52 1.51 1.8 1.28 1.68 1.35 2.2
H, M 10.0 15.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0

n, % 65 70 75 80 85 82 92 90 94 78

[Tapamerp| 21 22 23 24 25 26 27 28 29 30
Q, M’/c 11 0.90 1.3 1.4 1.5 1.6 1.8 1.25 1.4 1.22
H, m 20.0 26.0 37.0 50.0 44.0 52.0 66.0 74.0 88.0 94.0

n, % 65 70 75 80 85 82 92 90 94 78

[Tapamerp| 31 32 33 34 35 36 37 38 39 40
Q, m’lc 0.96 0.98 1.44 1.52 1.51 1.8 1.28 1.68 1.35 2.2
H, M 20.0 26.0 37.0 50.0 44.0 52.0 66.0 74.0 88.0 94.0

n, % 77 72 84 88 92 86 94 88 64 91

Jexkyus 1.7. Tunvt I'eoTAC

PaccmarpuBaembie BOIIPOCHI

['eoTOC ¢ mpsiMBIM HCTIOIB30BAaHUEM TTPUPOTHOTO Mapa

['eoTOC ¢ kKoHIEeHCAIMOHHOH TypOUHOM

Ilpakmuueckaa paboma 1.3. OnpenenuTh AOMYCTUMYIO T€OMETPHYECKYIO BBICOTY BcachiBaHUST Hs
JUISL OCEBOTO HACOCA, IPU KOTOPOil B HAacoce He OyaeT KaBUTAlUH. ATMOC(EpPHOE JABIEHUE Pary = 10°
[Ta. OT™meTKy HUKHETO Obeda hys, MOTEepH Hamopa BO BcackiBarolieM TpyoonpoBose hse, Temmeparypy
BOJbI t JUIS BBIUMCIICHUS JaBJCHUS HACBIIICHHOTO BOJASHOTO mapa Pu(t) mpuHATH M3 Tabnuubl 3
cornacHo BapuaHTa. Ilojaua Hacoca Q= 5.2 M%/c, momycTUMBIH KaBUTAUMOHHBIA 3amac Ahye Hpu
Takou nojgauu paseH 12.0 m.

Hs < (Parw/pg) — (M16/900) - Aion — hise — (Pu/pQ)



Tabnuua 3

[TapameTp 1 2 3 4 5 6 7 8 9 10
Nus, M 0 50 75 100 110 120 140 160 180 200
Nae, M 4.0 5.0 6.0 6.5 6.6 4.8 6.8 5.4 5.3 59
t,°C 20 24 25 30 35 40 45 46 48 50

[Tapamerp| 11 12 13 14 15 16 17 18 19 20
Nus, M 250 300 400 500 550 600 660 680 700 720
Nse, M 4.2 4.9 4.8 5.1 5.2 5.4 5.5 5.6 5.7 6.0
t, °C 20 24 25 30 35 40 45 46 48 50

[Tapamerp| 21 22 23 24 25 26 27 28 29 30
Nug, M 250 300 400 500 550 600 660 680 700 720
Nec, M 3.3 5.5 5.8 5.9 6.0 6.2 6.4 6.6 6.8 7.1
t, °C 55 58 60 66 68 70 69 56 60 48

[Tapamerp| 31 32 33 34 35 36 37 38 39 40
Nus, M 0 50 75 100 110 120 140 160 180 200
Nse, M 3.3 5.5 5.8 5.9 6.0 6.2 6.4 6.6 6.8 7.1
t, °C 55 58 60 66 68 70 69 56 60 48

Jexyusn 1.8. Tunwt I'eoTIC(npooonixicenue)
PaccmarpuBaembie BONIPOCHI:

I'eoTOC ¢ GuHapHBIM TUKJIOM Ha BOJE

['eoTOC ¢ GuHapHBIM HUKIOM Ha H3KOKHITALIEM pabodyeM Tele
['eoTOC KOMOMHUPOBAHHOTO TUTIA

Pazgen 2.

Jleknus 2.1. CymecTByonue BUAbl H3BJIe4eHUS XUMHYECKUX COeIUHEHN 13
reorepMajbHOro guironaa

PaCCManI/IBaCMBIe BOIIPOCHI:

erMHGBGM 1 METOJIBI €0 U3BJICUCHUA

N3BneueHre 60pHOI KHCIOTHI

W3Bneyenue auTusl, pyouausi, He3us u Apyrux

MHKPO3JICMCHTOB

Ilpakmuueckan paooma 2.1. Cemunap na memy: «llepcnekmugol u3eneueHuns XumMuueckux
COCOUHEHUIL U3 MEPMATILHBIX 600»

Ob6cyx1aeMble BOIPOCHI:

KpemHe3eM 1 METOIIbI €ero U3BJIeUeHUs

N3BneueHre 60pHOI KUCIOTHI

W3Bneyenue auTusi, pyouaus, He3us u Apyrux

MHUKPO3JIEMEHTOB

Jexyua 2.2.. Hcnonv3oeanue mepmanbHbixX 600 6 CeNbCKOM X03AlCHEe
PaccmarpuBaembie BOIIPOCHI:

Hcnonp30BaHne TEPMaIbHBIX BOJ JJIS TIOJIMBA CEIbCKOXO03SIMICTBEHHBIX KYIBTYD.
Hcnonp3oBanne TEPMAJIBHBIX BOA JJIA OTOIJICHUA TCIIMYHO-TIAPHUKOBBIX XO3SIHUCTB.



Ilpakmuueckasa paooma 2.2. Cemunap na memy: «Ilepcnekmuevl ucnonv306anus mepmaibHbvixX
600 6 cenvckom xozaiicmee Kamuamckozo kpasay

OO6cyxnaeMble BOIIPOCHI:

[lepcnieKTUBBI UCTIOIB30BAHMS TEPMATILHBIX BOJT

[Tpo6GieMbl CBsI3aHHBIE C UCTIOIB30BAHUEM TEPMAIbHBIX BOJ

Jexyusn 2.3. 'eomepmanvnoe mennocnadiicenue

PaccmaTpuBaemble BOPOCHI:

[TpuHIMNManbHAS CXEMa re0TepPMaIbHOIO TEIIOCHA0KEHNUS C TEIII000OMEHHUKAMU

[TpuHIMnMaIbHAs CXeMa re0TepMAbHOTO TEIJIOCHAOKEHHS C MapajelbHON Mojadeld reoTepMaIbHON
BOJIbl HA OTOIJIEHHUE U ropsiuee BOJOCHAOXKEHHUE.

[TpuniunuanbHas cxeMa 0eCCIMBHON CHCTEMBI T€OTEPMAILHOTO TETNTIOCHAOKEHHSL.

[TpuHIMnMaIbHAA CXEMa reoTepPMaibHOIO TEIIOCHA0KEHUS C IPUMEHEHHEM TEIJIOBOI0 HAacoca.

Ilpakmuueckasa padoma 2.3. Bwvioop npunyunuaivhoii u nocmpoeHue pa3zeepHymoil cxembl
2e0mepMaaIbHO20 MEeNna0CHADIHCeH U

Oobcysncoaemple 6onpocoi:

3aganue 1. [IpuHnunuanpHas cxeMa UCIOJIb30BaHUS MECTOPOXKACHUS

3ananme 2. [locTpoeHue pa3BepHYyTOM CXEMBbI

Jekyus 2.4.. banvneonozuueckue pecypcol. Ilpodnemvt u nepcnekmugsl ucnoib306aHuUs.
PaccmaTpuBaemble BOpoOCHI:

[TonsiTrie 6GaIbHEOIOTMUECKUX PECYPCOB

Knaccublukanus 6anbHE0IOrHYECKUX PECYPCOB

Hcnonp3oBaHue 6abHEOIOTHYECKUX PECYPCOB

Jekyua 2.5. banvneonozuueckue pecypcol Kamuamku
PaccmarpuBaemMbie BOIIPOCHI:

Tepmainbnble Boabsl KamuaTtku

Knaccudukanus repmansubix Bog Kamuatku
[Tpo6rieMbl U epPCIeKTUBBI UCTIONB30BAHUS

Ipaxmuueckan pavoma 2.4. a) Ilonb3ysch GopMynamu TEOPUU TOAOOHS, BBIYUCIUTH MapaMeTphI
MOJICJIBHOTO HAcoCa, TE€OMETPUYECKH W KMHEMATH4eCKu Momo0Horo HarypHoMmy: Qu, Huv, Nu, N
[Tapamerpsl HaTypHOro Hacoca Qu, Hy, Ni, Mu cenyer npussaTh MO Tabnuie 1 coriacHO BapUaHTA.
Kosddummenr reomerpuueckoro moaodusi ip = (Dw/Dy) u uwactotHoro nomobust in= (Nu/Ny) Taxxke
MpUHSATH 110 Tabmute 1.

QM = QH'iD-3'iﬂ-1
Hy = HH'iD_Z'in_Z
NM = NH‘iD_S'in_3

My = 1— (1_ nM)'iDO'45'in0'2

6) Beruucnuth k03¢ HuIeHT 6bICTPOXOJHOCTH Ns HACOCA, XaPAKTEPUCTUKU KOTOPOTO JIaHbl B Ta0IUIe
1 cornacuo BapuanTta. YacToTy BpalieHus pabodyero Kojieca Hacoca MPUHATH Ny paBHOM 80 06/MUH.
ns = 365'QH05 'HH_0.75'nH

Jlexknus 2.6. H3e1euenue xumuueckux coeOUHeHuil u3z 2eomepmanviozo ¢arwuoa na Kamuamee
PaccmaTpuBaemMblie BONPOCHI:
[Tporieccer MeMOpPaHHOTO M3BJICYCHHUS KOJUIOMIHOTO KpEMHE3eMa U3 Te0TePMaIbHOTO cerapara



Jlexuus 2.7. Ilepcnekmugnl 2eomepmanvhoiui ynepzemuxu Kavwuamku
Paccmampusaemvie sonpocwi:

[lepcnieKTHBHBIE HAIIPABICHHS Pa3BUTHS

[TpoGIieMbl 3aIIUTHI OKPY>KAIOLIEH cpebl

CaMocTosiTe1bHAsi paboTa CTYIEHTOB 10 pa3jieny 2.

B pamxkax konTpoinst CPC no pasnen 2 npeaycMoTpeHa MOATOTOBKA U 3aIIuTa pedepaToB 10 OJHON U3
HUKE IIPE/ICTABIICHHBIX TEM.

Tepmanbhbie Bosibl KamyaTku

Tepmainbnbie Boasl JansHero Bocroka

Cxema BBICOKOTEMIIEPATYPHOU FMAPOTEPMAIBHON CUCTEMBI.

KOHBEKTHBHBIE U KOHIYKTUBHBIE THIPOTEPMAJIbHBIE CUCTEMBI.

Cxema reotepMabHOMN 3JIEKTPOCTAHIIMU C HEITOCPEACTBEHHBI UCIIOIb30BAaHUEM I1apa.
Cxema reotepManbHON 3JIEKTPOCTAHIIUU C KOHJICHCAIIMOHHOM TYpOMHON U MPSAMBIM
UCIIOJIB30BAaHUEM IIPUPOIHOTO 1apa

7. Cxema ['eoDC ¢ maponpeoOpa3oBarenem.

8. Cxema ['eoDC c OuHapHBIM YHEPTOOIOKOM.

9. AmnmapaTsl BUXPEBOI0 KOHAEHCAIMOHHOT'O 00O0TallleHHMSI.

10. CpaBHEHHUE TUIIOB TEXHOJOTMUYECKUX aIlapaToB.

ISR

5 YueOHo-MeTOIMUYECKOe o0eceueHne JIsl CaMOCTOSATeIbHOI padoThl 00yUYaommuXxcst
B menom BHeaymuTOpHAsi caMOCTOSITeNIbHAS Pab0Ta CTyIEHTa MPU U3YYCHUU Kypca BKIIOYACT B ceOs
CIeyIoIre BUIbl padoT:
npopaboTKa (M3y4eHHE) MaTEPUAJIOB JICKIIHIA;
YTeHHE U MPOpadOTKa PEKOMEHI0BAHHOW OCHOBHOM U JIOTIOJIHUTEIBHON JTUTEPATYPhI;
MOATOTOBKA K MPAKTUYECKUM (CEMUHAPCKUM ) 3aHATHUSIM;
MOKCK U MpopaboTka MaTepuanoB u3 MHTepHET-pecypcoB, NEPUOANYECKOI MeyaTH;
BBITIOJIHEHHE JOMAIlHUX 3aJaHuid B (OpMe TBOPUECKUX 3aJaHUM, KeWc-CTajiu,
JIOKJIa/IOB;
MOATOTOBKA MPE3CHTALMN JIJIS1 WUTIOCTPALIUU JTOKJIA/I0B;
BBIMIOJTHEHHE KOHTPOJIBHOM paboThl, €cli MpeAyCMOTpeHa Y4eOHBIM IUTAHOM
JIUCILUIUINHEL,
MOJATOTOBKA K TEKYyHIEMy U MTOTOBOMY (MPOMEXYTOYHAsl aTTECTalus) KOHTPOIIO
3HAHWH 110 JUCIUTLINHE.
OcHOBHast [IONII CaMOCTOSITENIBHOM pa0OThI CTYIEHTOB TMPUXOJUTCS Ha MpopaboTKy
PEKOMEH/IOBAaHHOW JUTEPATYPhl C IEIbI0 OCBOCHHUS TEOPETUUECKOrOo Kypca, MOATOTOBKY K
MPAKTUYECKUM (CEMHUHApPCKUM) 3aHSATUSM, TEMAaTHKa KOTOPBIX IIOJHOCTHIO OXBAaThIBAET
comepxanue kKypca. CamocrosiTepHas paboTa MO TOATOTOBKE K CEMHUHAPCKUM 3aHSTHIM
mpeJnoaraeT yMeHue paboTarh ¢ MepBUYHON HHPOpPMAITHEH.

6.D0oH/1 OLICHOYHBIX CPEACTB VI POBEICHNS MPOMEKYTOYHOM aTTeCTAMH 00y4alomuXxcs 1mo
AUCHUILINHE

6.1 Cmpykmypa ¢ponoa oyenounvix cpeocme

®DOoH/T OLEHOYHBIX CPEACTB I TMPOBEJACHUS MPOMEKYTOYHOW aTTECTAIMH OOYYAIOIIMXCS IO

JTUCITUTIIMHE TIPEICTABIICH B MPHJIOKEHUH K paboueil mporpaMMe AUCHUIIINHBI U BKIIOYAeT B ce0sl:
0 nepeyeHb KOMIIETEHINI ¢ YKa3aHHEeM JITaroB UX (OPMUPOBAHUS B MPOLIECCE OCBOCHHUS

00pa30BaTeNbHON MPOrpaMMBl;

O OIIMCaHUE I0Ka3aTeIe U KPUTEPUEB OLICHUBAHUS KOMIIETCHIIMN HA Pa3iIUYHBIX dTarax
ux (popmMHupoBaHUS, ONUCAHHUE LIKAT OLEHUBAHUS;



O TUTIOBBIE KOHTPOJIBHBIC 3aJaHUsl WJIM MaTepuajbl, HEOOXOIUMBIE ISl OIICHKU 3HAHUM,
YMEHH, HaBBIKOB M (WJIM) OMbBITA JNEATEIBHOCTH, XapaKTEPU3YIONINX 3Tarbl (OPMUPOBAHHUS
KOMIIETCHIIUT;

[ METOANYECKUE MATEPUAIIbI, OIPEACIAIOIINE IIPOLEAYPbl OLICHUBAHUS 3HAHWUM, YMEHUH,
HaBBIKOB M (WIM) ONbBITa JAEATEIBHOCTH, XapaKTepU3YOIIUX d3Tanbl  (opMUpOBaHUS
KOMIIETEHIIAH.

6.2 Ilepeuensv 60npocos umo206020 KORMPONA 3HAHUTL

TTonsatre 0 HEBO30OHOBIIAEMBIX HCTOYHHKAX OHECPTHH.
[TonsiTrie 0 BO30OHOBIISIEMBIX UCTOYHUKAX SHEPTUU.
I'eorepmuyecknii rpalueHT U F€OTEPMHUYECKAs CTYIICHb.
TennoBoi MOTOK 3eMIIH.
Knaccugukaius TepMaibHBIX BOJ
XUMHYECKUH COCTAB TEPMAIIbHBIX BOJI
Knaccugukaius MecTopoxKIeH!H TepMatbHBIX BOJ
Tepmainbnbie Boabsl KamuaTtku
Tepmainbnbie Boasl [JansHero Bocroka
. Meroasl ucciaen0BaHus TEPMAIbHBIX BOJI.
. Cxema BpICOKOTEMIIEPATYPHOU IMAPOTEPMAIIBHON CUCTEMBI.
. KoHBeKkTHBHbBIEC U KOHYKTUBHbBIE TUAPOTEPMAIIbHBIE CUCTEMBI.
. Cxema reotepMasbHOMN 3JIEKTPOCTAHIIUU C HEIIOCPEACTBEHHBI UCIOIb30BAaHUEM I1apa.
. Cxema reotepManbHOMN 3JEKTPOCTAHIIUU C KOHJICHCAIIMOHHOM TYpOMHON U MPSAMBIM
MCII0JIb30BaHUEM IPUPOTHOTO Mapa
15. Cxema ['eoDC ¢ nmaponpeoOpa3oBaTeieM.
16. Cxema ['eoDC ¢ OMHAPHBIM YHEPTOOIOKOM.
17. llpuHIMOHManpHas cCXeMa reoTepMaIbHOTO TEIIOCHAOKEHHUS C TEINIO0OMEHHUKAMHU.
18. [IpuHIMNManpHas cxeMa reoTepMaIbHOTO TEIUIOCHAOKEHUS apajieIbHOM nojadeit
reoTepMalibHOM BOJIbI HA OTOIJICHUE U ropsiuee BOJOCHAOXKEeHHE.
19. IpuHnmUanpHas cxema OECCITMBHON CHCTEMBI T€OTEPMATIBHOTO TETIIOCHAOKEHHUS.
20. IlpuHIMnManbHas cxema reoTepMaabHOTO TETJIOCHAOXKEHUS C IPUMEHEHUEM
TEIJIOBOTO Hacoca.
21. Vicnonb30BaHue TEPMATIBHBIX BOJ B CEILCKOM XO3sIHCTBE.
22. Vlcrionb30BaHKE TEPMATBLHBIX BOJI JUIS IEJIei OaTbHEOJIOTHH.
23. TepmainbHbIe BOJBI- CHIPE JIJISI XUMUYECKOU MTPOMBIIIIJICHHOCTH.
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7 PexoMeHayemasi iuTepaTypa

7.1 Ocnoenasa rnumepamypa
1. Pa3BuTHe BO30OHOBIISIEMBIX MCTOYHHUKOB dHEPruu B Poccuu: BO3MOKHOCTH W TIpakTUKa— M.:

OMHHO, 2011.

7.2 /lononnumenshas tumepamypa

2. T'ampxkmeB A.I'., CynranoB [O.U., Purep IL.H. T'eorepmanpHOe TemuocHaOxkenne. -M.::
Oneprousaart, 2007.

3. Benoycos B.U. ['eonorust reoTepManbHBIX TOJIEH B 00JIACTH COBPEMEHHOTO BYJIKaHU3MA. -M.::
Hayxka, 2008.



8 Ilepeuenn pecypcoB HHGOPMAIHOHHO-TEIEKOMMYHUKAIIMOHHOM ceTn «MMHTEepHeT»
— cmpaBoYHO-TIpaBoBas cucrema Koncynasrant-tutoc http://www.consultant.ru/online
— cIpaBOYHO-TIpaBoBas cucteMa ["apanT http://www.garant.ru/online

9. MeroauyecKkue yKa3aHUs sl 00y4alOIUXCH 110 OCBOCHUIO JUCUMILIMHBI (MOXYJIS)

B pamkax ocBoeHMs! y4eOHOM AUCHUIUIMHBI « DKCIUTyaTalUs T€0TEPMaIbHBIX MECTOPOKICHUN»
MIPEAYCMOTPEHBI CICAYIOIINE BUABI YICOHBIX 3aHATHI:

— JICKIHMOHHOI'O THUIIA,

— IPAKTUYECKUE 3aHATHUS;

— I'PYIIOBBIX KOHCYJIBTALUMH;

— UHIUBUTYaJIbHBIX KOHCYJIbTAIIUN;

— CaMOCTOSATENbHOMN paboThI,

a TaK)Ke MPOXO0XKJICHUE aTTeCTAIIMOHHBIX UCITBITAHUN TPOMEKYTOUHOM aTTeCTaINH.

B Xoe JICKLII/Iﬁ CTy,IIeHTaM cne;[yeT IIOATOTOBUTHE KOHCIICKTBI HGKHHﬁI KpaTKO, CXE€MaTHU4HO,
MOCJICIOBATEIbHO (DUKCHPOBATh OCHOBHBIC ITOJIOXKEHHUS, BBIBOJBI, (HOPMYJIHUPOBKH, OOOOIICHHUS;
noMeydaTrb BaXHBIC MBICJIH, BBIACIATH KIOYCBBIC CJIOBA, TCpMI/IHBI; HpOBepSITB TepMI/IHbI, IIOHATUSA C
MTOMOIIBIO SHIMKIIONEANH, CIOBapel, CIPAaBOYHUKOB C BBIMCHIBAHUEM TOJKOBAHHH B TETPab;
0603Ha‘-II/ITI) BOHpOCI)I, TCpMI/IHI)I, MaTCpI/IaJI, KOTOpI:IfI BBI3BIBACT TPYI[HOCTI/I, IIOMCTUTH U IIOIIBITATHCA
HaliTH OTBET B peKOMEeHJyeMoil nutepatype. Eciu camocTosiTensHO HE yaaercs pa3odparbes B
MaTepuaie, Heo0XoquMo chOpMYyIUPOBATh BOMPOC W 3a1aTh MPETOJaBaTENI0 HA KOHCYJIbTAIlUU, Ha
MPAKTUYECKOM 3aHSTHH. YACIIUTh BHUMAHHUE IMOHSATHSM, KOTOPble 0003HAYCHBI 00S3aTEIBbHBIMH IS
KEDKI{OI\/JI TEMbI JUCHOUIIJINHBI.

B xome rpynmoBbIX ¥ UHAMBHAYAIbHBIX KOHCYIbTAallMH CTYIEHTHl HMEIOT BO3MOXKHOCTH
MOJIYYUTh KBaTU(UIUPOBAHHYIO KOHCYJBTALMIO IO OPTraHMU3alldd CaMOCTOSITEIBLHOTO YIPABICHHS
COOCTBEHHOM JESITENPHOCTHIO HAa OCHOBE aHallM3a HMMEIOIIETOoCs y CTYICHTa OIbITa OOydeHus,
UCIIOJIb3YEMBIX Y4YEOHBIX CTpaTerui, uyepe3 OOCYKIEHHE CHUJIBbHBIX CTOPOH U OTPaHUYEHUN CTHIIA
YVUEHHUs, a TaKKe IIOMCK pPECYpCOB, MPEAOCTaBISEMBbIX BY30M [JISl JIOCTHXKEHUS HaMEUYEHHbIX
pe3y.]H)TaTOB; JJI OHpCIICJIGHI/Iﬂ TEMBI U HpO6JICMBI HUCCIICAOBaHUsA, BBIIIOJIHCHU S MI/IHI/I-HpOCKTOB 1o
TUCIUILIMHE, OOCYXICHHUS HAayYHBIX TEKCTOB M TEKCTOB CTYACHTOB, pelICHHUS Y4YeOHBIX 3ajad, s
IIOATOTOBKH K I/IHTepaKTI/IBHLIM 3aHATUSIM CeMI/IHapCKOFO TUIla, AJI1 IIOATIOTOBKH K KOHTpOJH)HLIM
TOYKaM, B TOM YHKCJE€ UTOTOBOM; JETalbHO MpOpadaThIBaTh BO3HUKAIOIIME MPOOJIEMHBIE CHTYAIlUH,
OCYHIGCTBJ'ISITI) IIOHUCK BapI/IaHTOB nx pGIHGHI/Iﬂ, OHpeI[eJ'ISITI) HpeI/IMYHIGCTBa nu Ol"paHI/ILIeHI/Iﬂ
UCIIONIE3YEMBIX CPEJICTB JJISl PEIIEHUS TOCTABICHHBIX y4eOHBIX 3a/1a4, 0OHAPYKUBATh HEOOXOIUMOCTh
MW3MEHEHUS CITIOCOO0B OpraHU3aIi CBOCH paboThHI U Jp.

10 KypcoBoii npoexT (padorta)
Beimonnenne KypcoBoro mnpoekTta (paboThl) yueOHBIM IUJIAHOM H3YYEHHUS JAMCLUUIUIMHBI He
IPEyCMOTPEHO.

11. IlepeyeHbr UHGOPMANMOHHBLIX TEXHOJOTHi, HCHOJb3YeMbIX MNPH OCYUIECTBJICHUHU
00pa3oBaTe/LHOIO NMpoLecca M0 JMCUMILUINHE, BKIIYAs NepevyeHb MPOrpaMMHOro odecnevyeHust
U MHGOPMAITHOHHO-CIIPABOYHBIX CHCTEM

11.1 Ilepeuenv uUHGOPMAUUOHHBIX MEXHONO2UI, UCHONAL3YEMBIX NPU  OCYU4ECHIETICHUU
oopazoeamenbHo20 npoyecca

— DJIEKTPOHHBIE 00pa30BaTEIbHbBIE PECYPCHI;

— HCHOJIb30BAHUE ClANA-TIPE3CHTALUN;

— W3yuyeHHE HOPMATHBHBIX TOKYMEHTOB Ha OQHUIIMAIBHOM caiiTe (efepaibHOro opraHa
WCTIOJTHUTENILHOM BJIaCTH, MPOPaA00TKA TOKYMEHTOB;

— UWHTEpPAaKTUBHOE OOIIEHHE ¢ OOYYAIOIIMMHUCA W KOHCYJbTUPOBAHWE TIOCPEICTBOM
AIEKTPOHHOM MOYTHI.



11.2  Ilepeuenv  npozpammnozo  obecneyenus, UCROILIYEMO20 NPU  OCYULECEIEHUU
obpazoseamenvHo20 npoyecca

[Tpu ocBOCHMU AMCIUTUIMHBI UCTIONIB3YETCs JIMIIEH3UOHHOE MTPOrPaMMHOE 00eCTICUeHHE:
— TekcToBbId penakrop P-7 Oduc;
— maket P-7 Oduc;
— aexTpoHHbIe Tabmwuipl P-7 Oduc;
— Ipe3eHTanroHHbIN penakTop P-7 Oduc;
— mporpamma IpOBEPKU TEKCTOB Ha MPEAMET 3aUMCTBOBAHUS « AHTUILIATHATY.
— [laker npukiaaaHbIX OQUCHBIX IPOTPAMM, BKIFOYAIOIIHIA B Ce0s TEKCTOBBIN MPOIIECCOp,
cpenctea npocmoTpa pdf-daiinos u cpeacTsa paboTsl ¢ TpaduKo.
— DIeKTpOHHO-O0MOIIMoTeYHas cucteMa «JIaHby.
— Hudopmammonno-nouckosas cuctema «Koncynprant [Lmocy.

12 MaTepua/jibHO-TeXHHYECKOe o0ecnevyeHne TUCHUNIUHBI
B yuebHOM kaOuneTe umeercs Habop MeOenn yueHn4eckoi, HH(POPMAIIMOHHBINA CTEH]I, KapThl,

Bechl, Ph-metp mnepenocnoit, mpubop M371, anemomerp kpwuibuaThiii 0,3-0,5 Mm/c, aHemomerp
yarmreynslii 1-20 m/c, npubop MB-4M, npubop M4100, BotbT™MeTp, ipudcop MB.
MyneTumeauitnoe odopynoBanue (HOyToyK, poekTop, Tenesusop, DVD npourpeiBaress)

st caMocTosTeNbHON pabOThl O0YYAIOUINXCS UCIIONIBb3YI0TCA KaOuHeTsl 6-214 u 6-314; kaxabiid
KaOnHeT 000pyIO0BaH KOMIUIEKTOM Yy4eOHOW MeOenu, NByMsl paOO4YMMH CTaHIMUSMHU C JOCTYIIOM B
MH(OPMALIMOHHO-TEIIEKOMMYHUKAIIMOHHYIO CeTh «VIHTEepHET» U B 3JIEKTPOHHO-00pa30BaTEIHHYIO
Cpedy OpraHU3aIfH, IPUHTEPOM U CKAaHEPOM.

Jlono/iHeHNsI U MI3MEHEeHHs B padoueil mporpamme

JlonoiHeHHs1 M U3MEHEeHHusl B padoyeil mporpamme 3a / y4eOHbIii rojg

B pabouyto mporpamMmy Mo AUCHUIUIMHE «DKCIUTyaTallUs TeOoTepPMalbHBIX MECTOPOXKIACHUI» Ui
HanpaBieHus: noarotoBku 20.03.02  «IIprpoaooOycTpoiicTBO H  BOJOMONIB30BaHHE)» BHOCSATCS

CICOYIOMUC TOMMOJTHCHUA U USMCHCHU A



I[OHOJ'IHGHI/ISI U U3MCHCHUS BHEC

(momxuocTh, @.M.0., moamnuce)
Pabouas nporpamma nepecMoTpeHa u 0jo0peHa Ha 3aceanuu Kadeapbl

«__» 20 1.
3aBeayromuit kadenpoit

(moamnuce) (®.1.0.)



