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1. e/ 1 3afauM yueOHOM AMCIUITTHHBI

Lens mnperofaBaHusi AUCLUTIIUHBI

— /[daTb OCHOBHEI€ TIOHATHA B obactu SKCILTyadTaquKn

reoTepMaJlbHbIX PeCypCOB, BK/IHOUAKOLe XapaKTepUCTUKY 3arlacoB TepMasibHbIX BOJ, U Tlapa Ha 3emiie

B 11€JIOM, B Poccum a Takke Ha KamuaTke B YdCTHOCTH, pPACCMOTPETb METObI 6yp6HI/IH M HUCIIbITaHUA

reoTepMajibHbIX CKBA)KHWH, H3YUYUTb XUMHUYECKUH COCTaB W3BJIEUEHHBLIX Ha AHEBHYIO TIOBEPXHOCTbH

reoTepMaJibHbIX BOJ, Y Mapa, MeTO/bl TeHepaluu TeIJIOBOM U 371eKTpudeckoi sHepruu Ha ['e0dC u
I'eoTOC.

OcHoBHas 3d/ida4ya IpernojaBaHvsa JUCHUIT/IMHBI — IIOATOTOBKA HAa COBpeMeHHOM YDOBHE MH)>X€HEeDOB,

3HAKOMBIX C COBpEMEHHBIMH TEXHOJIOTUAMUA 6ypEHI/IH reorepMa/ibHbIX CKBA>)KWH Ha I1dp U BOAY,

CXeMdMH U TeXHOJIOTUAMU reoTepMajibHOIo T€H]IOCH&6)K€HI/IH, 6I/IHaprIX 9H€PFO6JIOKOB, OOHO- U

IBYX-KOHTYpHBIX ['e00C u ['e0TOC, xuMHuuyeCcKrM COCTaBOM I'eO0TepMajlbHOTO TeIVIOHOCUTEIS U

MeTOJaMu KM3BJ/IeUeHHM M3 HEro eHHbIX KOMIIOHEHTOB.

2. TpeboBaHus K pe3y/IbTaTaM O0CBOEHHS JUCIUTIIHHBI

TTporiecc U3yueHust AUCIUIUTUHBI HAarlpaBieH Ha (OPMUPOBaHKE CIeAYIOLIUX KOMITETeHI[UA:
[TIK-1 — crocobeH obecrieunTs pabOTy COOPY>KEHWH OUMCTKM CTOUHBIX BOZ, M 00pabOTKy ocajka
CTOYHBIX BOJ| B COOTBETCTBUU C TEXHOJIOTHUECKHUM PETJIAMEHTOM;

Tabmura — [Tnanupyembie pe3ynbTaThl 00yueHHUs TIPY W3yUeHUH AUCLIUIIIMHBI, COOTHECEHHBIE C

TJIAHUPYEMbBIMH pe3y/IbTaTaMU OCBOEHHs1 00pa30BaTe/IbHOM MPOrPaMMBI
Koz HaumenoBanue Kopg v HaumeHoBaHue |  [lnaHupyemslil pe3ysibTat Koz
KOMITe KOMIIeTeHLIU! WH/JMKaTopa o0yueHust TI0 AUCLUTUIMHE | [TOKa3aTest
TEeHLIU Joctwkenus [TK a1
51 OCBOEHMUSI
IIK-1 |Criocoben obecieunts|I/1-1  pgx.i:  3Haer|3HATh:
E:SSEIZDSOZ%YA)K;HH(I)%(;?&C;?; METO/MHECKYIO, - COBpEMEHHbIE TEXHOJOIMH
HOPMATHBHO- OypeHust reoTepMabHBIX 3(IK-1)1
OCaJiKa CTOYHBIX BO[, B TEXHI/I‘—IECKYI'O KB
reXHOTOrHHECKanY “roxymermaiyo, N
OIpe/esIolyI0 - XUMUUYECKUN coctaB| 3(TTK-1)2
PEIVIAMEHTOM TexHuuyeckKue reoTepMajibHOro
TpeboBaHUS K|TEeIJIOHOCUTEJISI U MeTO/bI
paspabotke - W3BJIEYEHUs] M3 Hero L|eHHBIX
TeXHOJIOTUUeCKUX KOMIIOHEHTOB; 3(I1K-1)3
TIpOLIeCcCoB
BOJIOOTBeIeHUs, B TOM|~ CXeMbI u TeXHOJIOTUH1
yucie cucTeM|T€0T€PMATIbHOIO 3(ITIK-1)4
aBTOMAaTU3aL[UU TEH]IOCH&6)K€HI/IH;
- CXeMbl M  TexXHOJIOTUU
OWHApHBIX 3HEPTr00JIOKOB,; 3(IIK-1)5
- CXeMbl U TEXHOJIOTUX OJHO- U
ABYX-KOHTYpHEIX ['e00C  u| 3(TIK-1)6
'eoTOC.
NAO-3 pxa:  YMeer|YMeTb:
OLIeHUBaThb
HaripasJ/leHusI - HpOBOJHTD pacueTell y(TTK-1)1
reoTepMasbHbIX cucTeM




pasBUTHSA TerI0CHA0KeHUS;

OTe4yeCTBeHHOM U|- TIPOBOJUTH BHIOOP METOZOB

3apyOe)KHOW HAayKd M|OUMCTKU reoTepMasibHOTO

TeXHUKM B  C(epe|TerioHOCUTes Y(ITIK-1)2

BO/I0OTBe/IeHuS;

oripeieNisiTh

roKasaTe/u

3¢ heKTUBHOCTH

TIpUMeHsIeMbIX

TeXHOJIOTUUeCKUX

MPOLIECCOB, OLIeHHWBAaTh

COOTBETCTBHE

pa3pabaTbIBaeMbIX

MIPOEKTOB

HOPMAaTHBHBIM

TeXHUYeCKUM

JOKyMeHTaM

NN-2  pxq:  3Haer|Biapers:

sapyOersmti  omerr|”  PABHKMH  TDOBCACHIS| iy )
N pacueToB reoTepMasbHbIX

MCCIEAOBAHNH CHUCTEM TeIJIOCHAOKEeHNUS;

obnactu

- - ; HaBblKaM{  TIPOBe/IeHUs

MpOL{eCCOB cucrem|> 0P METOAOB  OHUCTRM B(I1IK-1)2

reoTepMajlbHOrO
BO/|0CHa0KeHUS M| o TOHOCHTELSL
BO/IOOTBe/IeHHsI

3. MecTo AUCHHUIUIAHBI B CTPYKTYpe 00pa3oBaTe/IbHOW MPOrpaMMbI

HOuctyrmmHa  «OKCIUTyaTalusi KOMIUIEKCHBIX TH/POY3/I0B» SIB/ISETCS AWCLUIUIMHOW IO BbIOOPY
yueOHOTrO MIaHa OCHOBHOM NMpogeccHoHaibHON 00pa30BaTe/IbHOM NPOrPaMMBI.

4. CopepxaHue JMCLUIIMHBI
4.1 Temamuueckuti ni1aH OuUCYyun/auHbl

3aouHas popma 00yueHHs
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1 2 3 5 6 7 8 9
Pa3pen 1. 36 4 2 ) 30 KoHTpo/bHast
paboTa, orpoc
Tema 1. Pa3Butre reotepMaabHOU
p 5 1 1 - - 3 Ormpoc
SHEepreTUKH.
Tema 2. IlpoucxoxzaeHue U
TpU3HAKKU reoTepmMasabHbIX| 5 1 1 - - 2 Orpoc
MeCTOPOKAeHU




Tema 3. Bugpl reorepMasibHbIX

o 5 1 - 1 - 5 Onpoc
MEeCTOPOXKIAEHUH.
Tema 4. Metoabl HCC/IeAOBaHUS 5 1 ) 1 ) 5 Onpoc
TepMaJIbHbIX BOJ.
Tema 5. TepmanbHble  BOZbI
IansHero BOCTOKpa > ) ) ) ) > Onpoc
Tema 6. Bugbl SKCIUTyaTaluu ) ) ) 5 Onpoc
reoTepMa/ibHbIX MeCTOPOK/IeHUH.
Tema 7. Tunnwl 'eoTOC. 6 - - - - 5 Omnpoc
Pazpgen 2. 36 4 2 2 } 30 KoHTponbHas

paboTa, orpoc

Tema 8. CywjecTByrouie BHJbI

U3BJIeUCHUS XUMUUECKUX
o 5 1 1 - - 3 Ompoc
COeIMHEHUM U3 TreoTepMa/bHOIro
dmonza.
Tema 9. Wcmionb3oBadue
TepMa/IbHbIX BOJ B  CeJbCKOM| 5 1 1 - - 2 Orpoc
XO3SCTBe.
Tema 10. I'eorepmasnbHOe
p 5 1 - 1 - 5 Ompoc
TervioCcHabkeHue.
Tema 11. BanbHeosornyeckue
pecypchl. ITpo6nembl ul 5 1 - 1 - 5 Orpoc
T1epCIeKTUBBI MCTIOTb30BaHUsI.
Tema 12. banbHeosioruueckue
5 - - - - 5 Onpoc

pecypcbl KamyaTtku.

Tema 13. N3B/ieueHrie XUMHUYECKUX
CcoeIMHeHUM U3 TeoTepMaTbHOTO 5 - - - - 5 Ormpoc
dmonga Ha KamuaTke.
Tema 14. [lepcrieKTuBbI

reoTepMajibHOU 3HepreTUKU 6 - - - - 5 Ormpoc

Kamuatku.

3auet 4
Bcero| 72 8 4 4 - 60 4

4.2 CodepicaHue oucyun/uHbl
Pazpen 1.

Jlekyus 1. 1. Pazeumue zeomepma/ibHOU 3Hep2emuKu.
PaccmaTpriBaemMble BOTIPOCHI:
CraHoB/IeHVe Te0TePMUN KaK HayKU
['eorepMarnbHBIe pecypChl
Jlekyus 1.2. IIpoucxodicoeHue U NPU3HAKU 2e0MepMa/ibHbIX MeCmopoXcoeHULl
PaccmaTpriBaemMble BOTIPOCHI:
[TpoucxoxxaeHue reoTepMabHbIX MECTOPOXKIEHU
[Tpu3sHaky reoTepMasbHbIX MECTOPOXKAEHUN
Jlekyus 1.3. Buobl 2e0mepma/aibHbIX MeCMOPOXCcOeHull
PaccmaTpriBaeMble BOTIPOCHI:
Knaccudukarus reorepManbHbIX MECTOPOXKEHUN
MexaHu3m oOpa3oBaHUsI TeoTepMaibHOTO (Irora
Jexkyus 1.4..MemooObl ucc1e008aHusi mepma/ibHbIX 800
PaccmarpuBaemble BOIIPOCHI:
Mertogp! ucciefoBaHus TepMabHbIX BOZ, B Poccun
MeToAbl uccel0BaHNs TepMaJIbHBIX BOJ, B MHUpe
ITIpakmuueckasa pa6oma 1.1. . OnpefenuTh TOJHYI0 MOIJHOCTh Hacoca N, TepeKauuBaroLero
urcTyro Bofy. IlmotHocTs Boasl P=1000 kr/m>; mogauy Q, Hamop H u KIIJI M Hacoca TPUHATEH
COIJIaCHO BapuaHTa 110 Tabaune 1. g=9.8 m/c2.



Tabmma 1

[TapameTp 1 2 3 4 5 6 7 8 9 10
Q, M’/c 0.02 0.04 0.04 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 54 5.8 5.6 5.9 6.6 8.0

ip 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,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, % 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
Ip 1.1 0.9 0.8 0.7 0.6 0.5 1.2 1.4 1.8 2.2

Jekyus 1.5. TepmanbHbie 600bl /JaibHe20 Bocmoka
PaccmartpriBaembie BOMIPOCHI:

Knaccudukariiys TepMaabHBIX BOJ,

XHMHYeCKUi COCTaB TepMasbHbIX BO/|

Jlexkyus 1.6. Budbl 3kcnjyamayuu 2eomepmaabHbIX MeCmMopoxcoeHutl

PaccmaTpriBaeMble BOTIPOCHI:

Bupp! akcriyatanyuu

BiusiHue Ha OKpY’KaroLlyto cpeiy

Ipakmuueckas paboma 1.2. Onipe/iemUTh MOMHYIO MOITHOCTH, N Hacoca, repeKaurBarolero MmyJibITy.
T[noTHOCTL Mysbibl P=1200 kr/m>; nogauy Q, Hanop H u KIII 1) Hacoca NMPUHATEL COTJIaCHO BapHaHTa
1o Tabnuiie 2.

Tabmura 2

ITapameTp 1 2 3 4 5 6 7 8 9 10
Q, M%/c 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




ITapameTp 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
1, % 65 70 75 80 85 82 92 90 94 78

[Tapamerp | 21 22 23 24 25 26 27 28 29 30
Q, M%/c 1.1 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

[Tapametp | 31 32 33 34 35 36 37 38 39 40
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 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

Jekyus 1.7. Tunbt I'eoTOC

PaccmaTpriBaeMble BOIPOCHI

['eoTOC ¢ npsAMBIM UCTI0/1Ib30BAHUEM TIPUPOHOTO T1apa

'eoTOC ¢ KOHEHCAIIMOHHOU TYPOHHOM

IIpakmuueckas pa6oma 1.3. OnpefieUTh JOMyCTUMYIO T€OMETPHUECKYI0 BBICOTY BCacbiBaHUsS Hj
IJIsl 0CEBOT'0 HACOCA, TIPU KOTOPOM B Hacoce He OyzeT KaBuTauu. ATMOCHEpPHOe JABIeHUE Pypy = 10°
[Ta. OT™meTKy HIDKHero Obeda hys, MoTepy Haropa Bo BcachiBaroiieM TpybonpoBoge h,., Temmneparypy
BOJBI t /ISl BBIUMC/IEHWS JIaBIeHUs] HACHIIIEHHOTO BOJSHOTO Tapa py(t) MpUHATH K3 TaO/mMOBl 3
cornacHo BapuaHta. I[Tojaua Hacoca Q= 5.2 m%/c, HOMyCTUMBINA KaBUTALMOHHBINA 3amac Ahg,, mpu
Takou rozauu paBeH 12.0 m.

Hs < (Parv/Pg) — (hus/900) - Ahyor — e — (Pu/Pg)

Tabura 3

[TapameTp 1 2 3 4 5 6 7 8 9 10
hys, M 0 50 75 100 110 120 140 160 180 200
hye, M 4.0 5.0 6.0 6.5 6.6 4.8 6.8 5.4 5.3 5.9
t, °C 20 24 25 30 35 40 45 46 48 50

ITapameTp 11 12 13 14 15 16 17 18 19 20

hye, M 250 300 400 500 550 600 660 680 700 720
hge, 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
hys, M 250 300 400 500 550 600 660 680 700 720
hye, 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
[Tapametp | 31 32 33 34 35 36 37 38 39 40
hys, M 0 50 75 100 110 120 140 160 180 200
hge, 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

Jekyus 1.8. Tunbl I'eoT3C(npodondiceHue)
PaccmarpriBaembie BOMPOCHI:
I'eoTOC c GUHAPHBIM LIUKJIOM Ha BOjie



'eoTOC c 6GUHapHBIM LIMK/IOM Ha H3KOKHUIIsileM paboueMm Tesie
'eoTDC KOMOMHKMPOBAHHOT'O TUTIA

Pazpen 2.

Jleknus 2.1. CymjecTByronjyue BUAbI U3B/IeYeHNs] XUMUUYECKUX COeANUHeHNH U3
reorepMa’jabHOro ironja

PaCCManI/IBaeMBIe BOITPOCHI:

erMHe3eM 1 METOJIbI ero 1n3BjieueHus

3BneyeHre GOpHOW KUCIOTBHI

V3Bneuenue mutus, pyouaus, 1e3usi U IpyTux

MHKDPO3JIEMEHTOB

ITpakmuueckass paboma 2.1. Cemunap Ha memy: «IlepcnekKmuebl u36/1euyeHUs] XUMUYECKUX
coeduHeHuUll U3 MepMas/abHbIX 800»

OO6cy>kaemMble BOIPOCHI:

KpeMHe3eM ¥ METOJIbI €T0 U3BJIeueHust

3BneyeHre GOPHOW KUCIOTBI

13BneueHue mutus, pyouaus, 1e3usi U IpyTux

MHKDO3/7IEMEHTOB

JICKI{UH 2.2..Ucnoab306aHue mepmMma/ibHbIX 800 @ Ce/IbCKOM X03slicmee
PaCCManI/IBaeMBIe BOITPOCHI:

Ncnonb3oBaHue Te€PMaJIbHBIX BO/J, AJId MMOJIMBA CeJIbCKOXO035MCTBEHHBIX KYyJIbTYD.
Ncnonb3oBaHue Te€PMaJIbHBIX BOJ, A4JId OTOIVIEHUA TEIVIMUHO-TIAPHUKOBBIX XO3SICTB.

ITpakmuueckas paboma 2.2. Cemunap Ha memy: «IlepcneKmuebl UCNO/b308AHUSI MeEPMA/AbHbIX
800 8 ce/1bCKOM xo3siticmee Kamuamckozo kpas»

O6cy>xaaeMble BOMPOCHI:

[TepCrieKTHUBBI UCIOIb30BaHKsI TEPMAJIbHBIX BOJ

[Tpo6sieMbl CBsI3aHHBIE C UCII0/Ib30BaHUEM TePMasbHBIX BOJ

Jlekyus 2.3. 'eomepmasibHOe men/0cHabx}ceHue

PaccmaTpriBaeMble BOTIPOCHI:

[MpuHIMNUaIbHasE CXxeMa reoTepMasabHOTO TeTJIoCHa0XKeHusI C TeTyI000MeHHUKaMH

[MpuHIMNUanbHas cxeMa reoTepMaIbHOTO TeryiocHabKeHus C Tlapasie/bHOM Tojjauei reoTepMaabHOM
BO/IbI Ha OTOI/IEHHe U ropsiuee BoJoCHabKeHuUe.

[TpuHLMITMABHAs cXxeMa 6eCCTMBHOM CUCTEMBI Te0TEePMa/TbHOTO TeTJI0CHA0KeHHSI.

[TpuHLUITMATBHAS CXeMa reoTepMabHOTr0 TeTIoCHabKeHHs C MpUMeHeHHeM TelJIOBOTro Hacoca.

ITpakmuueckas paboma 2.3. Bbl6Op npuHyunuaabHOU U nNOCMpoeHue pa3eepHymoll cxembl
2eomepma/abHO20 Mensa0cHabceHus

O0cyscoaemblie 80NPOCHL:

3apanue 1. [IpuHUMIUanbHas cxeMa MCII0JIb30BaHUS MECTOPOXKIEHUs

3aganue 2. [TocTpoeHre pa3BepHYTOM CXeMbl

Jlexkyus 2.4..baabHeonozuueckue pecypcbl. IIpo6aembl u nepcnekmuebl UCNo/b306aAHUS.
PaccmarpriBaemble BOTIPOCHL:

[MoHsiTHE Oa/TbHEOIOTUUECKUX PeCyPCOB

Knaccubivkaiysi 6a1bHeoorn4ecKux pecypcoB

Wcnonb3oBaHue OasbHEOIOTMUeCKUX PecypCoB

Jlekyus 2.5. baibHeonozuueckue pecypcbl Kamuamku
PaccmarpriBaemble BOIIPOCHI:

TepmasnbHble Bogbl KamuaTku

Knaccudukanys TepManbHbIX BojJ, KamuaTku



HpO6JI€MBI " MepCrieKTHUBbI UCII0/Ib30BdHUA

Ipakmuueckas paboma 2.4. a) ITonb3ysck dhopMynaMyd TeOpuM 10001, BBIUMC/IATL MapaMeTphbl
MO/IeJILHOT'O0 Hacoca, TeOMeTpUueckKd U KWHeMaThyecKu Tofo06Horo HatypHomy: Qu, Hy, Ny, M
[TapameTpsr HaTypHOTO Hacoca Qy, Hy, Ny, My cegyeT mpuHATE Mo Tabiuie 1 coryiacHO BapuaHTa.
Koadduiment reomerpuyeckoro nogobus ip = (Dy/D,) 1 yactotHoro mopobus i,= (ny/n,) Takke
TIPUHSTH 110 Tabwmre 1.

QM = Cll—['iD-B'in-l
HM = HH'iD_z'in_2
Ny = Nyip™i,3
Mu=1- (1- TQIM)'iDOAS'inO'2

6) Bbruniciutb KOS(l)(i)I/IL[I/IEHT 6bICTpOXO,Z[HOCTI/I Ny HACOCA, XdPAKTEPUCTHUKKU KOTOPOI'O AdHEI B Ta6]II/IL[e

1 cornacHo BdpHaHTA. I-IElCTOTy BpallleHHsA pa6oqero KOJieCa HACOCa IMPUHATD Ny paBHOﬁ 80 06/mMuH.
=13.65 0.5 -H -0.75,

Ng . QH H Ny

Jlekuus 2.6. U3e1eueHue XumuyecKux coeOuHeHull u3 2eomepmasibHo20 ¢aouda Ha Kamuamke
PaccmarpuBaeMbie BONIPOCHI:
ITpotieccbl MeMOPaHHOTO M3BJIeUeHHsT KOJUIOMAHOTO KpeMHe3eMa 13 re0TepMasbHOrO cerapara

Jlekuus 2.7. Ilepcnekmuebl 2zeomepmasibHoU IHepzemuku Kamuamku
Paccmampusaemble onpochbi:

[IepcrieKTHBHBIe HalpaB/IeHUs Pa3BUTHS

[TpobsieMbl 3al[UThl OKpY’Katolllel cpefibl

CamocrosTenbHas pabora CTyAeHTOB 1o pasjaeiy 2.

B pamkax koHTposiss CPC no pa3zen 2 npeyCMOTpeHa Mo/roTOBKA U 3alliiTa ped)epaToB MO OAHOM U3
HIKe Mpe/iCTaB/JIeHHbIX TeM.

TepmasnbHblie Bogbl KamuaTku

Tepmasnbhbie Bogbl JanbHero BocToka

Cxema BbICOKOTeMIIepaTypHOU TMIpOTePMabHOM CUCTEMBI.

KoHBeKkTHBHbIe U KOHAYKTUBHBIE THPOTepMaslbHble CUCTeMBI.

Cxema reotepMasbHOM 3/1eKTPOCTaHLMU C HE[TOCPeCTBEHHbBI UCI0/Ib30BaHMEM Mapa.
Cxema reotepMasibHOM 3/IEKTPOCTAHI[MHU C KOH/JeHCAIIMOHHOM TypOMHOM U TIPSIMbIM
WCII0/1b30BaHKeM IIPHUPOJHOIO Iapa

7. Cxema I'eoDC c maporipeobpa3oBaTesieM.

8. Cxema I'eo3C ¢ GuHapHBIM 3HEpProOI0KOM.

9. AmmapaThl BUXPEBOT0 KOH/IeHCAL[MOHHOTO 0borarieHusl.

10. CpaBHEHME TUIIOB TEXHOJIOTMUECKUX anraparTos.

L e

5 YueOHo-MeToAMUeCKOe 00ecieyeHHe A/Is1 CAMOCTOSITe/TbHOW Pad0ThI 00yJaroUXCs
B mieslom BHeayZMTOpHasi cCaMOCTOsITe/TbHAsE paboTa CTy/jeHTa MpU M3y4YeHHWH Kypca BK/IIOYaeT B ce0st
Cyieayolye BUibl paboT:
- npopaboTKa (U3y4yeHre) MaTeprasioB JIEKI[UH;
- yTeHHe U TpopaboTKa peKOMeH/J0BaHHOW OCHOBHOM M [IOTIOJTHUTETbHOM JIUTepaTyphl;
- MO/IrOTOBKA K MPaKTUYeCKUM (CeMUHApCKUM) 3aHSATHSIM;
- TIOWCK U TIpopaboTKa MaTepuasoB U3 VIHTepHeT-pecypCcoB, IepuoiuuecKoi nevyary;
- BBITIO/THEHWE [IOMAIllHUX 3ajaHuii B (GopMe TBOpPYECKUX 3aflaHUM, KeMc-CTaju,
JIOKJI1afl0B;
- MO/IrOTOBKA Npe3eHTalui [J1s1 WIIFOCTPaLUY J0K/1a/0B;
- BBINIOJIHEHUE KOHTPOJAbHOM paboThl, ecau MpefycMOTpeHa yueOHbIM —IIaHOM
JVCLIUIIIUHBI;
- MOJrOTOBKA K TeKyllleMy M HWTOroBOMYy (IIPOMEXyTOYHasl arTecTalusi) KOHTPOJIIO
3HaHWM 10 JUCLIUTUIMHE.
OcHOBHast []oJil  CaMOCTOSITe/IbHOM  paboThl  CTY/IeHTOB TPUXOAWUTCS Ha MpopaboTKy
peKOMeH/IOBaHHOM JIUTepaTypbl C LeJIbl0 OCBOEHUSI TeOpeTUYecKoro Kypca, TMOJATOTOBKY K



MpaKTUYeCKUM (CeMUHapCKKMM) 3aHATHSIM, TeMaTHMKa KOTOPbIX TOJHOCTbIO OXBaTbIBaeT
copepxanue Kypca. CamocrosTesnbHass paboTa MO MOJTOTOBKE K CEMMHAPCKHM 3aHSTHSM
riperiosaraeT ymeHue paboTarth C nepBUUHON MH(OPMaLMei.

6.DoH/ OLEHOYHBIX CPe/CTB /1A MPOBe/JeHHsI MPOMEKYTOUHOH aTTeCcTalui 00yYaroIuXxcsl 1Mo
JUCIUIITHHE

6.1

Cmpykmypa ¢oHoa oyeHoUHbIX cpedcme

®oHJ, OIEHOUYHBIX CpEJACTB [Jisi TIPOBeEHHs TMPOMEXYTOUHOW aTTecTalid OOYYarouXCs TI0
JVICLIUTI/IVIHE TIPe/ICTaB/IeH B IPUIOKeHUH K paboueii mporpaMme AUCLIUIIMHBL ¥ BK/IFOYaeT B cest:

BPON AW =

—_
—_

15.
16.
17.
18.

19.
20.

21.
22.
23.

0.
. Cxema BbICOKOTeMIIepaTypHOM IMApOTepPMaIbHOM CHCTEMBI.
12.
13.
14.

I repeyeHb KOMITeTEHLIMI C yKa3aHHeM 3TaroB UX (OPMHUPOBAHMS B NIPOLieCCe OCBOEHUS
o0pa3oBaresibHO MPOTrPaMMBbl;

0 OITICaHUe ToKa3areyiei u KpHUTepHUEB OLIEHMBAHUA KOMHETEHL[I/Iﬁ Ha PA3/IMUHBIX 3TallaX
Hnx q)OpMI/IpOBaHI/IH, OINMCdHHE IIKa/I OLiIeHWBAHMA;

I TUTIOBbIe KOHTPOJIbHBIE 33/laHUsI WM MaTepHasibl, HeoOXO0[uMble /il OLIeHKU 3HaHUH,
yMeHHH, HaBBIKOB U (W/IK) OMbITA JeSTeTbHOCTH, XapaKTepU3YIOIMIUX 3Tarbl (OpPMUPOBaHUS
KOMIIeTeHIIHH;

0 MeTOAUUeCKre MaTepualsibl, Onpeesisitolye MpoLeAypbl OLleHUBaHWs 3HAHUM, YMeHHUH,
HaBLIKOB U (WIM) OMbITa [eATelbHOCTH, XapaKTepU3yIoIUX 3Tarbl  (HOPMUPOBaHUS
KOMIIeTEeHIIUH.

6.2 IlepeueHb 60NPOCOB UMO208020 KOHMPOJIS1 3HAHUL

IToHsATHe 0 HEBO30OHOB/IAEMBIX UCTOUHHUKAX SHEepruu.
[ToHsITHE O BO30OHOB/ISIEMBIX UCTOUHUKAX YHEPTHU.
['eoTepMuueckuii rpaIieHT U reoTepMUYEeCKasi CTYIIEeHb.
TernioBoi MOTOK 3eMJIH.

Krnaccudukariys TepMaabHbIX BOJ,

XVMMHUUeCKUM COCTaB TePMasIbHbIX BO/J,

Krnaccudukariiyisi MECTOPO>K/IeHHUM TepMabHbIX BOJ,
TepmasnbHble BogbI KamuaTku

Tepmasnbhble Bogbl JansHero BocToka

MeTobl Ucciel0BaHNs TepMaJIbHbIX BOJ,.

KoHBeKkTHBHbIe U KOHAYKTUBHBIE TH/IpOTepMaslbHble CUCTEMBI.

Cxema reotepMasnbHOM 3/1eKTPOCTaHL[MU C HEMIOCPeCTBEHHbBI UCI0/Ib30BaHMEM Mapa.
Cxema reoTepMasibHOM 3/IEKTPOCTAHLIMM C KOH/I@eHCALIMOHHOM TypOUHOM 1 TIPSIMBIM
WCII0J/Ib30BaHWeM IIPUPOHOro napa

Cxema 'eo3C c maponpeobpa3oBaresieM.

Cxema I'eo3C c 6uHapHBIM 3HEProOI0KOM.

[TpuHIMNUanbHas CXeMa reoTepMasbHOTO TeTIOCHA0XKeHH s C TeTI000OMeHHUKaMHU.
[MpuHIMNUanbHas CXeMa reoTepMasbHOTO TeTIoCHA0KeH s Tlapasie/TbHOM roiaueid
reoTepMasibHOM BO/IbI Ha OTOTI/IEHHE U ropsiuee BoJ0CHabKeHMe.

[MpuHIMnUanbHast cxeMa 6eCC/IMBHOM CUCTeMbI Te0TepMaJIbHOTO TeryIOCHAOKeHMS.
[MpuHIMNUaIbHasE CXxeMa reoTepMaabHOTO TeTIOCHa0XKeHusI C IpUMeHeHreM
TeIJI0BOr0 Hacoca.

Vcrnosib30BaHre TepMarbHbBIX BOJ, B CEJIbCKOM XO35MCTBE.

W cnonb3oBaHue TepMasbHBIX BOJ, /IS Lieiel OaibHeoI0Tuu.

TepmasibHble BOJbI- ChIpbe [/1s1 XUMUYeCKOW TTPOMBILLIIEHHOCTH.

7 PekomeHiyeMas iuTepaTypa



7.1 OcHogHasa Aumepamypa
1. Pa3BuTHie BO300HOB/IIEMbIX UCTOUHHUKOB 3HEPTUM B Poccui: BO3MOKHOCTH U TpaKTHKa— M.:

OMHHO, 2011.

7.2 [lonoHume bHas iumepamypa

2. TamxkueB A.I'., Cynrano HO.U., Purep IIL.H. TeorepmanbHoe TeruiocHabkeHue. -M.::
OHeprowusgar, 2007.

3. benoycoB B.U. I'eosiorusi reoTepMasibHBIX 10716l B 00/1aCTH COBPEMEHHOT'O ByJIKaHU3Ma. -M.::
Hayka, 2008.

8 ITepeuenn pecypcoB HH(OpMaIMOHHO-TE/IEKOMMYHHKALIMOHHOM ceTH «VIHTepHeT»
— CrIpaBOyYHO-TIpaBoBast cuctema KoHcynbranT-muitoc http://www.consultant.ru/online
— CIIpaBOYHO-TIpaBoBas cucreMa ['apaHT http://www.garant.ru/online

9. MeToanyecKue yKa3aHusi /Is1 00yJaromuxcsi 0 0CBOEHUI0 JUCIHIUIUHBI (MOYJIs1)

B paMkax ocBoeHus1 yueOHOU AUCLIUTUIMHBI «DKCIUTyaTalj|si reoTepMasbHbIX MeCTOPOKeHU»
MpeAlyCMOTPEHBI CJIeAYIOIMe BUABI YUeOHBIX 3aHSATHM:

— JIEKLJUOHHOT'O THUIIa;

— MpaKTUUecKue 3aHsTHS;

— IPYNIOBBIX KOHCYJIbTALIWH;

— UHJUBU/IyaJTbHBIX KOHCY/IbTaL[Ui;

— CaMOCTOSITe/TbHOW paboThI,

a TakXKe MPOX0XK/IeHHe aTTeCTaljMOHHbIX UCIIbITAHUN TPOMEKYTOUHOW aTTeCTaluu.

B xofe nekuuid CTyieHTaM cieflyeT TOATOTOBUTb KOHCIIEKTHI JIEKLIMH: KpaTKO, CXeMaTHU4HO,
MoC/IeZioBaTe/lbHO  (PUKCHUPOBATh OCHOBHBIE TIONOXKEHUsI, BBIBOJBI, (OPMYJIUPOBKH, 00001eHNS;
roMeyvaTh Ba)KHble MBIC/IM, BbIJIe/IATh K/IOUeBble C/I0Ba, TEPMHHbI; MPOBEPSTh TEPMHUHBI, TIOHATHUS C
TOMOILIbI0  SHLMKJIONE Ui, C/0Bapel, CIPaBOYHUKOB C BBINKMChIBAHWEM TOJKOBAaHUN B TeTPajpb;
0003HauMTh BOTIPOCHI, TEPMUHBI, MaTeprasl, KOTOPbI BbI3bIBAET TPYJHOCTH, TIOMETUTh U TIOTBITATHCS
HaiTU OTBeT B peKOMeHZyeMoil suTeparype. Eciu camocTosiTensHO He yjaercsi pa3oOpartbcsi B
Marepuase, HeobxoarmMo copMyIMpoBaTh BOIMPOC U 33/laTh MperofiaBaTelo Ha KOHCY/bTal[id, Ha
MPaKTHUeCKOM 3aHSITUH. Y[Ie/IUTh BHUMaHUe TOHSTHSM, KOTOpble 0003HaueHb! 00si3aTe/TbHbIMU /151
KaK/101 TeMbl AUCLUTIIMHBI.

B Xoge rpynmoBbIX M WHUBUAYA/JbHBIX KOHCYJbTallUM CTYZEeHTbl MMEIOT BO3MOXHOCTb
MOJIyUMTh KBa/IM(ULMPOBAHHYK KOHCYJ/IbTALjUI0 110 OpraHM3aldyd CaMOCTOSITe/IbHOIO YIpaB/ieHHUs
CcOOCTBEHHOM [leSITeNIbHOCTbI0 Ha OCHOBE aHa/lv3a HUMeIOLIerocss y CTyZeHTa OmnblTa o0yueHws,
WCTOb3yeMbIX Y4ueOHBIX CTpaTeruid, uepe3 00OCy)K[eHUWe CUIbHBIX CTOPOH W OTrpaHUuUeHUM CTH/Is
yueHHsi, a TaKXe TIOMCK PpeCcypcoB, IIpe/oOCTaB/IsieMbIX BY30M /Jisi JOCTW)KeHUs] HaMeueHHBIX
pe3y/bTaToB; /ISl OTpejie/ieHusi TeMbl U MPo0sieMbl UCCIe[JOBaHUs], BBIMIOJHEHNUsSI MUHU-TIPOEKTOB T10
IUCLIUTUTHE, 00CY)X/IeHUsT HayUHBIX TEKCTOB U TEKCTOB CTY/JEHTOB, pellleHus YUeOHbIX 3ajau, JJist
MO/JITOTOBKM K WHTEPaKTUBHBIM 3aHSATHUSM CEMMHApPCKOrO TWIIA, /ISl MOJATOTOBKM K KOHTPOJIbHBIM
TOYKaM, B TOM YHCJIe UTOTOBOM; /IeTa/bHO MpopabaThiBaTh BO3HUKAIOIIME MPOOJeMHbIe CUTYALHH,
OCYILeCTB/IAITh TIOWCK BAapUaHTOB WX pelleHusi, OIpejeNsTh TperMyllecTBa M OrpaHUYeHUst
WCTI0J/Ib3yeMBIX CPeJICTB /IJIs pellieHHs] TIOCTaBIeHHbIX yueOHbIX 3a7iay, 00Hapy>KUBaTh HEOOXOJUMOCTh
M3MeHeHUsI CTIocOO0B OpraHu3alvy CBoek paboThI U Jp.

10 Kypcogoii npoekTt (padota)
BbINo/iHEeHHe KypCOBOTO TMpoekTa (paboThl) yueOHbIM TUIAHOM U3YYeHWs [JUCLIUIUIMHBI He
npeJlyCMOTPEHO.

11. IlepeueHb WHGOPMALMOHHBIX TEXHOJIOTUM, MCIO/b3yeMbIX MPH OCYyL[eCTB/IeHUH
00pa3oBaTe/IbHOrO MPoLecca Mo AUCHUILIMHE, BK/IKOYasi nepedyeHb MPOrPaMMHOI0 00ecriedeHust
U UH(OPMaLIIOHHO-CIIPABOYHBIX CUCTEM

11.1 Ilepeuewp uH(pOpMAYUOHHBIX MeXHO/M02ULl, UCNO/Ab3yeMbIX NpU ocyujecmesneHuu


http://www.consultant.ru/online
http://www.garant.ru/online

obpazosamebHO20 npoyecca

— 3JIeKTPOHHBIe 00pa30oBaTe/ibHbIe PeCypCh;

— WCIIO/b30BaHWe Cai/i-npe3eHTalui;

— U3yuyeHHWe HOPMAaTHMBHBIX JOKYMEHTOB Ha OdHIMaJbHOM caiiTe ¢efiepaJbHOIO OpraHa
WCTIOJTHUTETbHOM BJIaCTH, MpopaboTka JOKYMEeHTOB;

— UJHTEepakTUBHOe o0OljeHre C O0O0yvaroImMMUCS W KOHCY/JbTUDPOBaHUE TI0CPe/[CTBOM
3/1eKTPOHHOM MOUTHI.

11.2 Ilepeuenb npozpammHo20 obecneueHus, UCNO/b3yeM020 nNpu  ocyujecmeneHuu
obpazosameibHO20 nNpoyecca

I[Tpu ocBOEHMY JUCLIMTUIMHBI UCTIONB3YeTCs IMLeH3MOHHOe ITPOrpaMMHOe obecrieueHue:

— ornepaluoHHble cucTteMbl Astra Linux (Wi vHasg ornepanjMoHHasi CUCTeMa, BK/IFOUEHHas B
peecTp 0TeueCTBEHHOT'O TIPOTPAMMHOT0 obecrieueHust);

— KOMILIeKT oucHbIX niporpamm P-7 Oduc (B cocTaBe TEKCTOBOIO MPOLIECCOPA, TIPOrPaMMbI
paboTbI C 37eKTPOHHBIMU TabJWIlAMK, TIPOTPAMMHBIE CPeJICTBA PeAAKTUPOBAaHUS U
JIeMOHCTpALUU Tpe3eHTaLui);

— nporpaMma IpoBepKU TeKCTOB Ha MpegMeT 3aMMCTBOBaHUS « AHTHUIL/IaruaT».

12 MaTepua/IbHO-TEXHHYECKOe ofecriedeHne JUCHHUITUHBI
B yuebHOM KabuHeTe umeeTcsi Habop Mebesn yueHUUeCKoW, MHPOPMALIMOHHBIA CTeH I, KapThl,

Becbl, Ph-meTp mepeHocHoi, mpubop M371, anemomeTp KpbunbuaThii 0,3-0,5 M/c, aHeMOMeTp
varreuHblid 1-20 M/c, mpubop MB-4M, nprubop M4100, BonbT™MeTp, pudop MB.
MynbTumMeauiiHoe 06opyjoBaHre (HOyTOYK, MPOeKTOop, TeneBu3op, DVD npourpeiBatesb)

st caMocTosiTeNTbHOM pabOTHI 00YUarOIUXCs UCIO/Ib3YIOTCA KabuHeTwl 6-214 1 6-314; KaXKabli
KabuHeT 060pyZOBaH KOMIUIEKTOM yueOHOW Mebenu, OByMsI pabOUMMM CTaHLUSAMU C JOCTYIIOM B
MHGOPMALIMOHHO-TeJIEKOMMYHHKAIL[HOHHYI0 CeTh «VIHTepHET» W B 3JIEKTPOHHO-00pa30BaTe/IbHYHO
CpeJly opraHu3alvu, MPUHTEPOM U CKaHEPOM.



Jlono/1HeHUs ¥ UI3MeHeHUsI B padouyeii mporpaMmme

Jlono/THeHMs ¥ U3MEHeHHsl B paboueii mporpaMme 3a / y4eOHbIi roj
B pabouyto mporpaMmy TO [AWUCIUIUIMHE «OKCIUTyaTalusl KOMITIEKCHBIX THUIPOY3JIOB» /ISt
HarpaeieHusi moArotoBku  20.03.02  «IIpupogoo0ycTpoiCTBO ¥ BO/OIO/IB30BAaHUE»  BHOCSITCS

cdilenyromiye A0I0JTHEHNA U U3MEHEeHUA:

,Z[OHOJ'IHEHI/IH 1 U3MeHeHUs BHeC

(momxHOCTb, ®.1.0., MoAHCh)
Pabouast mporpamMMa nepecMoTpeHa U o/jo0peHa Ha 3acelaHuu Kadepbl
« __» 20 1.
3aBeayromuii Kadepoit

(moamnuchk) (®.1.0.)



