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Pa6ouas mporpamma mo mucrmmmne «OKCIUTyaTalis KOMIDIEKCHEIX THAPOY3IIOB» COCTaBIE€HA Ha
ocHoamuu  QI'OC BO HanpaBneHHs mOATOTOBKM 20.03.02 «Ipuponoobycrpoiicteo  u

BOAONOIB30BaHHUE) TEXHOJOTHYECKOTO d)aKyHLTBTa

Cocrasurens paboueit mporpamms

Houent kadenprr 30C, k1.1 3anopoxHeii A

Pafowas mporpamma paccmorpena Ha 3acellanuK Kaeapel «3aliiTa OKpYKarouIeH Cpensl
BOZOTIONB30BAHHEY, IPOTOKON Ne 4 oT «23%» _Hogbps 2021 .

3asenyromuii kadeapoit «3ammura OKDYXKAKOUIEH CPEIBI M BOAOIIONb30BAHHE K.T.H., JIOIL.
A

«29» _Hosbps 2021 . - JLM. Xopouman




1. Hesm n 3axaun y4eOHOM M CHMIIIMHBI

HCJ'IB npenoaaBaHus  AUCHUIIIIMHBI

— JaTb OCHOBHBLIC IIOHATHA B obmactu SKCILTyaTalluun

TeOTEpMaAIbHBIX PECYPCOB, BKIIIOYAIOIUE XapPAKTCPHUCTUKY 3allaCOB TCPMAJIBHBIX BO M I1apa Ha 3emie

B 1ICJIOM, B Poccun a Taxke Ha KamuaTtke B YaCTHOCTHU, pacCMOTPETh MCTOAbI 6ypeHI/I$I N UCIIbITAaHUA

TCOTCpMAJIbHBIX CKBaXWH, U3YYHUTH XUMHUYECKHII COCTAaB M3BJIICUCHHBIX Ha JHCBHYIO ITOBCPXHOCTH

reoTepMalibHBIX BOJ U Iapa, METOJbl I€HEPALUU TEIJIOBOM U 3JIeKTpuueckoi sHepruu Ha ['eoOC u

I'eoTOC.

OcHoBHas 3aaa4a npenogaBaHusd JUCHUITIIIMHBI — IIOATOTOBKA HA COBPEMEHHOM YPOBHCHHXKCHEPOB 110

cnenuanbHocTu 20.03.02 «KommiekcHOE HCIIONIb30BaHUE U OXpaHa BOAHBIX PECYPCOBY», 3HAKOMBIX C

COBPCMCHHBIMU TCXHOJIOTUAMU 6yp€HI/I5I TCOTCpMaAJIbHBIX CKBAXKHWH HA I1ap U BOAY, CXEMaMH U

TEXHOJIOTHUAMHU I'€OTCPMAJIBHOI'O TCHJ'IOCHa6)KeHI/I5[, 6I/IHapHBIX 3Hepl"06J'IOKOB, OJIHO- U IBYX-

KOHTYPHBIX I'eoDC n FCOTBC, XUMHUYCCKHM COCTABOM I'COTCPMAJIbHOI'O TCILIOHOCUTECIIA U METOdaMU

HU3BJICUCHUS U3 HETO ICHHBIX KOMIIOHCHTOB.

2. TpeOoBaHus K pe3yJibTATAM OCBOEHUSI JUCHUNIMHBI

[Tpornecc n3y4yeHus QUCUUIUIMHBI HAIIPaBJIeH Ha (POPMUPOBAHHE CIEIYIOUINX KOMIICTECHIIHIA:
[IK-1 — cnocoben obecrneuuTs pabOTy COOPYKEHUM OYHCTKH CTOYHBIX BOJ M 0OpabOTKY ocaaka
CTOYHBIX BOJI B COOTBETCTBHH C TEXHOJIOTMYECKHM PETIIAMEHTOM;

Tabmuna — [TnaaupyemMbie pe3yabTaThl O0YUCHUS TPH U3YUCHUHU TUCITUTUINHBI, COOTHECEHHBIC C
TUIAHUPYEMBIMH Pe3yIbTaTaMi OCBOEHHUs 00pa30BaTeNIbHOM MPOrpaMmbl

Kon HaumenoBanue Kona u HaumeHnoBanue [nanupyemsblii pe3ysbTaTt Kon
KOMIIe KOMIIETEHIINH WHMKaTOpa oOyueHus o TUCHUIUIMHE | [TOKa3aTes
TEHLIH noctuxenus [TK A

u OCBOEHMUS
I1K-1 |CnocoGen obecneuntbMI/1-1  nx-1:  3Haer|3HaTh:
paboTy COOpYKEHHUIT OYUCTKH|METOAUYECKYIO,
CTOWHEIX BOX 1 OGPAGOTKY|sopmaTHBHO- % COBPEMEHHBIE  TEXHONOTHH| (TIK-1)1
OCamKa  CTOMHBIX BOA  Blrexmyueckyio ypeHI/m. reoTepMaTbHBIX
COOTBETCTBHU C JIOKYMEHTAIIHIO, CKBA)XXHH,
;Z?E;ﬁg;?g;CKHM OTIPEACIISIONIYIO - XAMHUYECKUU COCTaB 3(HK-1)2
TeXHUYECKUue reoTepMajibHOI'O
Tpe60BaHI/I$I K|TECTIJIOHOCUTEISA U METOABI
paspabotke - U3BJICYEHUS U3 HETO LEHHBIX
TEXHOJIOTHUECKHUX KOMITOHEHTOB; 3(T1K-1)3
MPOIIECCOB
BOJIOOTBE/IEHHS, B ToM|~ CXCMBI M TEXHOJOIHH
qHCIIe cucrem I €COTEPMATBEHOTO 3(TIK-1)4
ABTOMATH3ALIHH TEIMIOCHAOKEHUS;
- CXeMbl W  TEXHOJOTHH
OMHAPHBIX YHEPTOOJIOKOB; 3(IIK-1)5
- CXEMBI ¥ TEXHOJIOTHU OJTHO- U
IBYX-KOHTYpHbBIX ['€00C m 3(TK-1)6

I'eoTOC.




NI-3  nk1:  Ymeer|YMmerh:

OIICHUBATH

HaIpaBJICHUs i HPOBOANTE pacaeThl y(TT1K-1)1
pa3BUTHA reoTepPMaTbHBIX CUCTEM
OTEYEeCTBEHHOI 1| TETUIOCHA0KECHHU S,

sapy6ekHoll Hayku u|~ TPOBOTH BEIOOD METOJ/IOB
TexunkH B cepe|OUHCTKH TeoTepMATbHOTO| y(TTK-1)2
BOJIOOTBEICHS; TETIOHOCHTETIS

OTIPENeNATh

MOKa3aTen

s dexTuBHOCTH

MIPUMEHSIEMBIX

TEXHOJIOTUIECKUX

MIPOLIECCOB, OIEHUBATH

COOTBETCTBHE

pa3pabaTbiBacMbIX

MIPOEKTOB

HOPMAaTHUBHBIM

TEXHHUYECKUM

JIOKYMEHTaM

UJ-2 nx1: 3Haer|Baagern:

OTCHCCTBCHHBII Y. HaBblkamu MIPOBEICHUS
3apyOeKHbIN 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
BOJIOCHA0KEHUS u
TETIOHOCHTETIS
BOJIOOTBEICHUS

3. MecTo AMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl
JucuuruinHa « JKCIuTyaTalnus KOMIUIEKCHBIX THIIPOY3JIOBY SBISIETCS AUCIUILTUHON 110 BBIOOPY

B 4acTU,(hOpMHUpPYEMOI YyHYaCTHHUKAMHU 00pa30BaTEIbHbIX OTHOILIEHUHN B CTPYKTYpE OCHOBHOM
npodeccuoHaNBHOM 00pa30BaTEIBHON MPOTPAMMBI.

4. CopepxxaHue JUCUUIIMHBI
4.1 Temamuueckuit nian OUCYUNIUHDL

3aounas popma oOyueHus
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Pa3nen 1. PasButne reorepmanpHoi| 34 4 2 2 - 30 |KonuTponbHas




SHEPreTHKU.

pabota, ompoc

Paznen 2. CymiecTByromue BHUIBI
XAMHYECKHAX

HU3BJICUCHU A

30 KonTponbsHas

. 34 2 2 -
COCIMHEHUN U3 TeOTePMAIBHOTO paboTa, onpoc
bmouna.
3aueT 4
Beero| 72 4 4 - 60 4

4.2 Cooepircanue oucuyuniunsl
Pasznen 1.

Jekuyusa 1. 1. Pazeumue zeomepmanbHoil IHEP2eMUKU.
PaccmaTpuBaemMble BOIIPOCHI:

CraHOBIIEHHE T€OTEPMHUU KaK HAYKU
['eoTepManbHbIe pecypchl
Jexkyua 1.2. Ilpoucxosrcoenue u npusHaKu 2e0mepmaitbHbIX MECHOPOHCOCHUTL

PaCCManI/IBaCMBIe BOIIPOCHI:

[IpoucxoxaeHue reoTepMaibHbIX MECTOPOKICHHI
[Ipu3Haku reoTepManbHbIX MECTOPOKACHUI

Jexkyusa 1.3. Buowvt 2eomepmanbHbIX MeCHOPOHCOCHUTL
PaccmaTpuBaemMble BOIIPOCHI:

Knaccugukanus reorepManbHBIX MECTOPOKICHUN
MexaHu3M 00pa3oBaHus T€OTEPMAIBHOTO (uItonIa

Jexyusa 1.4.. Memoowt ucciedosanus mepmaibHbviX 600
PaccmartprBaeMbie BOTIPOCHI:

Mertobl nccien0BaHus TepMaibHbIX BOJ B Poccuu

MeTo/bI HCCIIeTOBaHUS TEPMAIBHBIX BOJI B MUPE
Ilpakmuueckaa paboma 1.1.

. Onpenenuth MONHYIO MOIIHOCTH Hacoca N, IepexkaunBarouiero
gpcTyio Boay. IlmotHocts Bomsl p=1000 kr/m%; momauy Q, mamop H u KIIJ] n Hacoca mpuHSTEH
COTJIacHO BapuaHTa no Tabmmue 1. g=9.8 m/c2.

Tabmuna 1

ITapamerp 1 2 3 4 5 6 7 8 9 10

Q, Mc 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¥lc 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

in 11 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,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, % 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

in 1.1 0.9 0.8 0.7 0.6 0.5 1.2 14 1.8 2.2

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

Knaccudukanus TepMaibHBIX BOJ

XHWMHUYECKUH COCTAB TEPMAJIBHBIX BOJL

Jekuyusa 1.6. Buowt skcnayamayuu 2e0mepmanbHulX MeCmopoyHcoeH Uil

PaccmaTpuBaemMble BOIIPOCHI:

Bune! sxcrutyatannmn

Bnusinue Ha OKpyXarollyro cpeny

Ilpakmuueckaa paboma 1.2. Onipenenuth NOJHYIO MOITHOCTH N Hacoca, nmepekaunBaroero myJsbIly.
IInotHOCTS Mymbnsl p=1200 kr/m>; mogavy Q, mamop H u KITJ] 1| Hacoca NpUHATH COTIACHO BapHAHTA
o Tabnuie 2.

Tabmauua 2

[Tapamerp 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 | 400 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 1.52 151 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 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

[Tapamerp| 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




Jexyusn 1.7. Tunot I'eoTIC

PaccmaTtpuBaeMbie BOIIPOCHI

['eoTOC ¢ npsiMBIM HCTIOIB30BAaHUEM TPUPOIHOTO Mapa
I'eoTOC ¢ KoHAEHCAITMOHHOW TYpOUHON

Ilpakmuueckaa padboma 1.3. OnpenenuTs JONMYCTUMYIO I€OMETPUYECKYIO BBICOTY BcachiBaHMs Hs

AJIs1 OCEBOr'o Hacoca, 1rmpu KOTOpOﬁ B HAaCOC€ HE 6yz[eT KaBUTAaIllNH. ATMOC(bepHOB JaBJIICHHUE Parm =

[Ta. OT™meTKy HUKHero Obeda hys, moTepu Harmopa BO BcachkiBarouieM TpyOorpoBoje hse, Temmeparypy
BOJBI t /U1 BBIYMCIICHUS JABJICHUSI HACBIIICHHOTO BOASHOrO mapa Pu(t) mpuHsTe M3 TaOmUIBl 3
cormacHo BapuanTa. Ilomaua macoca Q= 5.2 M%/c, momycTuMmblii KaBUTaIMOHHBIA 3anmac Al Tpu

Tako# nmojayu paseH 12.0 m.

Hs S (paTM/pg) - (hH6/900) - Ah;{on - th - (pH/pg)

Tabmuua 3

[Tapamerp 1 2 3 4 5 6 7 8 9 10
hus, 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 54 5.3 5.9
t, °C 20 24 25 30 35 40 45 46 48 50

[Tapamerp| 11 12 13 14 15 16 17 18 19 20
hus, M 250 300 400 500 550 600 660 680 700 720
Nec, M 4.2 4.9 4.8 5.1 5.2 5.4 55 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
hus, M 250 300 400 500 550 600 660 680 700 720
Npc, M 3.3 55 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
hus, M 0 50 75 100 110 120 140 160 180 200
Nec, M 3.3 55 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

Jexuyusa 1.8. Tunwvt I'eoTIC(npooonrcenue)
PaccmarprBaeMble BONIPOCHI:

['eoTOC ¢ 6GuHApHBIM LUKIOM Ha BOJE

['eoTOC ¢ GuHapHBIM LIUKJIOM Ha H3KOKHUITALIEM paboyeM Telie
['eoTOC KOMOMHHUPOBAHHOI'O THIIA

Pazgen 2.

Jlekums 2.1. CymecTByomue BUAbI M3BJIeYeHUS XMMHUYCCKNX COCINHEHUI 13

reorepMajbHOro guironaa
PaccmatpuBaemble BOIPOCHL:

KpeMHe3eM 1 METOIIbI €ro U3BJICUEHUS
W3Breuenre 60pHOM KUCIOTHI

W3Bnedyenue nutus, pyouaus, Le3ust U Apyrux
MHUKPO3JIEMEHTOB




Ilpakmuueckaa paooma 2.1. Cemunap na memy: «llepcnekmugol u3enevyeHus XumMuyecKux
COCOUHEHUIL U3 MEPMATILHBIX 600»

OO6cyxnaeMble BOIIPOCHI:

KpemHe3eM u METoJbl ero U3BJIeUeHUs

N3BneueHre 6OpHOI KHCIOTHI

W3Bneyenue auTHs, pyoOuaus, Le3us U APYrux

MHUKPO3JIEMEHTOB

Jexkyusn 2.2.. Hcnonv3oseanue mepmanbHovlx 600 6 CeNbCKOM X03AlCHEe
PaccmartprBaeMbie BOTIPOCHI:

Hcnions3oBanue TCPMAJIbHBIX BOJ JIA IMOJIMBA CEJIbCKOXO03SIMCTBEHHBIX KYJIBTYP.
Vcronp30BaHue TepMaIbHBIX BOJI JJIsl OTOILJICHUS TEITMYHO-TTAPHUKOBBIX XO3SIHCTB.

Ilpakmuueckasa paooma 2.2. Cemunap na memy: «llepcnekmuevt ucnonv3o06anus mepmaibHbvix
600 6 cenvckom xozaiicmee Kamuamckozo kpasay

OO6cyxnaeMble BOIIPOCHI:

[lepcnieKTUBBI UCTIOIB30BAHMS TEPMATIBHBIX BOJT

[Tpo6yieMbl cBsI3aHHBIE C UCTIOIB30BAHUEM TEPMAIbHBIX BOJ

Jexyusn 2.3. 'eomepmanvnoe meniocnadiicenue

PaccmaTpuBaemble BOpOCHI:

[TpuHIMnManbHAs cXeMa reoTepMaibHOIO TEIUIOCHA0KEHUS C TeII00OMEHHUKAaMHU

[TpuHuMNIManbHAs cXeMa reoTEPMalIbHOTO TEIJIOCHA0XKEHNUS C MapajielbHON MoJlauei reoTepMaabHOM
BOJIbI HA OTOIIJIEHHUE U ropsiuee BOJOCHAOXKEHHE.

[TpuHuMnuanbHas cxeMa 0eCCIMBHONW CUCTEMBI T€0TEPMAIbHOTO TEIIIOCHA0KEHNUS.

[TpuHIMnUanbHAs cXxeMa reoTepMatbHOTO TEIUIOCHA0KEHUS C IPUMEHEHUEM TEIJIOBOT0 HAcoCa.

Ilpakmuueckas paboma 2.3. Boibop npunHyunuaivbHoii u ROCMPOEHUE PA3GEPHYMON CXeMbl
2€0MepManbHO20 MEeNIOCHADICEHUA

Oobcysncoaemple éonpocwi:

3aganue 1. [IpuHnunuansHas cxeMa UCIOJIb30BaHUS MECTOPOXKACHUS

3aganue 2. [locTpoeHue pa3BepHyTOI CXEMBI

Jexyusa 2.4.. banvneonozuueckue pecypcot. Ilpodnemot u nepcnekmugvl ucnoib308anus.
PaccmaTtpuBaembie BOTIPOCHT:

[TonsiTrie GaIbHEOIOTHUECKUX PECYPCOB

Knaccupmkanus 6aapHE0IOTHIECKAX PECYPCOB

Hcnonk3oBaHre 6abHEOIOTHYECKUX PECYPCOB

Jekyusn 2.5. banvneonozuueckue pecypcot Kawuamku
PaccmaTtpuBaemble BOpOCHI:

Tepmanbnbie Bonbl KamuaTtku

Knaccudukanus tepmanbabix Bog Kamyatku
[TpoGaembl ¥ EepCHEeKTUBBI UCTIONb30BAHUS

Ilpakmuueckasa paboma 2.4. a) Ilonb3yscs GopMynaMu TEOPUH MOAOOUS, BHIYUCIUTH MAapaMETPHhI
MOJICIBHOTO HAcoca, TEOMETPUYECKH W KHMHEMATH4eCKHu Tomo0Horo HatypHoMmy: Qu, Hu, Nu, N
[Tapametpsl HaTtypHOro Hacoca Qu, Hu, Nu, Mu ciaexyer npunsaTe o Tabnuie 1 coriacHo BapHaHTa.
Koa¢ppunmenr reomerpudeckoro nogodus ip = (Dw/Dy) u wactorHOro momodus in= (Nu/Ny) Tarxxe
MPUHSATH 110 Tabmute 1.

QM = QH'iD-s'in-l



HM = HH'iD_Z'in_2
NM = NH'iD-S'in-S
Mu = 1 — (1- Nu)-ip>*-ind2

0) Beruncauths kod3huimeHT ObICTPOXOAHOCTH Ns HACOCA, XAPAKTEPUCTUKH KOTOPOTO JaHbI B TAOIHIIE
1 cormacHo BapuanTa. YacToTy BpamieHus paboyero Kojeca Hacoca MPUHATH Ny paBHOI 80 00/MUH.

ns = 3.65'QHO5 'HH-O'75'nH

Jlexuus 2.6. H3eneuenue xumuueckux coeOUHeHuil u3z 2eomepmanvhozo garwuoa na Kamuamee
PaccmaTpuBaemblie BONPOCHI:
[Tporiecchl MEMOpPaHHOTO M3BJICYCHHUS KOJUIOMIHOTO KPEMHE3eMa U3 Te0TepPMaIbHOIO cernapara

Jlexkums 2.7. Ilepcnexkmuewvl ceomepmanvhoit Inepzemurku Kamuamku
Paccmampusaemvie sonpocwi:

[lepcriekTBHBIEC HATIPABICHUS PA3BUTH

[IpoOneMbl 3aIIUTHI OKPYKAIOIICH Cpe/Ibl

CamocrosiTesibHAs padoTa CTY/AeHTOB N0 pa3jeny 2.

B pamkax xontposns CPC no pazgen 2 npeaycMOTpeHa MOAroTOBKA U 3aliuTa pedepaToB Mo OJHOHN U3
HUKE MPE/ICTABICHHBIX TEM.

Tepmainbnbie Boabsl KamyaTku

Tepmanbnbie Boasl [JansHero Bocroka

Cxema BBICOKOTEMITEPATYPHOUH THIPOTEPMATIbLHON CUCTEMBI.

KoHBekTHBHbBIE U KOHYKTHUBHBIE THIPOTEPMAIIbHBIE CUCTEMBI.

Cxema reotepMajbHOM AJIEKTPOCTAHLUU C HEMIOCPEICTBEHHBI NCIIOIb30BAHUEM I1apa.
Cxema reotepMabHOMN 3JIEKTPOCTAHLIUYU C KOHJIEHCAIIMOHHOM TYpOUHON U IPSIMBIM
HCIIOJIb30BAaHUEM MIPUPOTHOTO Iapa

7. Cxema ['eoDC ¢ maponpeobOpa3oBarenem.

8. Cxema ['e0DC c OuHapHBIM SHEPrOOIOKOM.

9. AmnmnapaTsl BUXPEBOI0 KOHAEHCAIMOHHOI'O 00OTallleHHUSI.

10. CpaBHEHUE TUIOB TEXHOJIOIMYECKHUX allapaToB.

IS

5 Y4yeOHO-MeTOAHYECKOE O0ecTievyeH e A CAMOCTOSITeIbHOM PadoThl 00y4arommMxcst
B nenom BHeaynuTopHas caMocCTOsITeNIbHAsE padoTa CTyJIeHTa NMPU U3yUYEHUHU Kypca BKIIOYAET B cels
ClIeAyIoIIMe BUAbI paboT:
npopaboTKa (M3y4eHHE) MaTePUAIIOB JICKIIHIA;
YTEeHUE U NpOopabOTKa pEKOMEHI0BAaHHOW OCHOBHOM M JJONOJHUTENBHOM JTUTEPATypHI;
MOJIFOTOBKA K MPAKTUYECKUM (CEMUHAPCKUM) 3aHSITUSIM;
MOUCK U MpopaboTka MaTepuaoB U3 HTepHeT-pecypcoB, NEpUOANIECKO eyarTu;
BBIMIOJTHEHHE JOMAIlHUX 3aJaHuil B (opMe TBOpPUYECKMX 3aJaHMi, Kelc-cTau,
JIOKJIaJI0B;
MOJIFOTOBKA MPE3EHTALMN JUIsl HIUTIOCTPALUH JTIOKJIa 10B;
BBINOJIHEHNE KOHTPOJIBHOM paboThl, €ClM MpeayCMOTpeHa Y4eOHBIM IUIaHOM
JUCIUIINHBL,
O HNOJArOTOBKA K TEKYIIEMY M HMTOTOBOMY (TIPOMEXYTOYHAsl aTTecTalus) KOHTPOIIIO
3HAHWH 110 TUCITAIIIINHE.
OcHOBHast JI0JI1 CaMOCTOSITETIbHOM pabOThl CTYJIEHTOB TNPUXOAMUTCS Ha MPOpabOTKy
PEKOMEHIOBAaHHOW JIUTEpaTyphbl C LENbI0 OCBOEHHUS TEOPETHMUYECKOTO Kypca, MOJATOTOBKY K
NPaKTUYECKUM (CEMHMHApPCKUM) 3aHSATHSM, TEMaTHKa KOTOPBIX IIOJHOCTBIO OXBAThIBAET
conepxkanue kypca. CamoctosarenbHas paboTa MO MOATOTOBKE K CEMHHAPCKUM 3aHSATHUSAM
npezrnonaraeT yMeHue padboTars ¢ nepBUYHON MHPOpMAaIUei.

6.D0H/1 OLICHOYHBIX CPEICTB VI POBEICHHS MPOMEKYTOYHOM aTTecCTAMU 00y4aromuxcs 1no



AUCHUILINHE

6.1

Cmpykmypa ¢honoa oyenounvix cpeocme

@DOHJ OLIEHOYHBIX CPEACTB [Jsl NPOBENECHHUS IPOMEKYTOUHOM arTecTalud OOydYaroUIUXCs I10
JUCLUTUIMHE TIPE/ICTABICH B MPHIIOKEHUH K paboueil mporpaMme JUCHUIUIMHBI U BKIIIOYAET B CEOsL:
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. TepMaIII)HBIe BOJBI- CBIPEE JIA XUMHYECKON MIPOMBIIIJICHHOCTH.
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O nepevyeHb KOMIETEHIUH ¢ yKa3aHHEM 3TanoB X (OPMUPOBaHUS B MPOLIECCE OCBOCHUS
00pa30oBaTeNIbHONU IPOrPaMMBlI;

O OIMCaHue I0Ka3aTeIe U KpUTEPUEB OLICHUBAHUS KOMIIETEHIIMHA Ha Pa3JIMYHBIX dTarax
ux (hOpMUPOBAHMSI, ONTUCAHUE ILIKAJ OLCHUBAHUS;

O TUTIOBBIC KOHTPOJIBHBIC 33JIaHUs WU MaTepuajbl, HEOOXOIUMBIC ISl OIICHKH 3HAHUH,
YMEHH, HABBIKOB M (WJIM) OMbBITA JEATEIBHOCTH, XapaKTEPU3YIONIUX 3Talbl (OPMUPOBAHHUS
KOMIIETCHIIN;

[ METOANYECKUE MATEPUAIIbI, OIIPEACIAIOIINE IIPOLEAYPhl OLICHUBAHUS 3HAHUM, YMEHUH,
HaBBIKOB M (WIM) ONbBITa JEATEIHHOCTH, XapaKTepU3YIOIMX dSTanbl  (GopMUpOBaHUS
KOMITIETECHIIUM.

6.2 Ilepeuenv 60npocos umoz06020 KOHMPOA 3HAHUIL

[ToHsaTHE O HEBO30OHOBIAEMBIX HCTOYHHKAX OHEPI'UU.

[TonsiTHE 0 BO30OHOBJISIEMBIX HCTOYHUKAX SHEPTHHU.
['eorepMuyeckuii rpaIu€HT U F€OTEPMUYECKAs CTYIICHb.
TemnoBoii MOTOK 3eMIIH.

Knaccudukanus TepMaibHbIX BOJ

XUMHUYECKU COCTaB TEPMAIBHBIX BOJ

Knaccudukanust MeCTopoxIeHuH TepMaTbHBIX BOJI
Tepmanbhbie Bosibl KamyaTku

Tepmanbsnsie Boabl JlansHero Bocroka

. MeTopl nccnenoBaHus TEpMaIbHBIX BOJI.

. Cxema BpICOKOTEMIIEPATYPHOU IMAPOTEPMAIIBHON CHCTEMBI.

. KonBekTHBHBIE 1 KOHTYKTHUBHBIE THIPOTEPMAIILHBIE CUCTEMBI.

. Cxema reotepMasbHOM 3JIEKTPOCTAHIIMYU C HENTOCPEACTBEHHBI UCIIOIb30BAaHUEM I1apa.
. Cxema reotepManbHOMN 3JIEKTPOCTAHIIUU C KOHJIEHCAIIMOHHOM TYpOMHON U PSIMbIM

HCIIOJIb30BAHUEM IIPUPOIHOTO Iapa

Cxema 'e0DC ¢ maponpeobpazoBareiem.

Cxema ['eoDC ¢ GuHapHBIM 3HEProOIOKOM.

[IpunnunuansHas cxeMa reoTepMaibHOTO TETUIOCHA0KEHUS C TETUIO0OMEHHUKAMMU.
[TpuHIMIUaTBHAS cXeMa Te0TepMaTbHOTO TEIUIOCHAOKEHHS MapaienbHOM moaaueit
reoTepMagbHON BOJBI HA OTOIJICHUE U TOPSYee BOJIOCHAOKECHHE.

[TpunnMIUanbHas cxeMa 0eCCIMBHON CUCTEMBI T€OTEPMAaIbHOTO TEIIIOCHAOKEHHS.
[IpuHnMNIManbHas cXeMa Te€0TePMATBHOTO TETUIOCHA0KEHUS C TPUMEHEHUEM
TEIUIOBOI'0 HAcoca.

Hcnonp30oBanne TEpMaIbHBIX BOJ B CEJTLCKOM XO35IMCTBE.

Hcnonp30BaHre TepMaibHBIX BOJ AJIs 1IeNiei OambHEOIOTHH.

7 PexomeHayeMasi JiuTepatrypa

7.1 Ocnosnaa numepamypa



1. Pa3BuTHe BO30OHOBISIEMBIX UCTOYHUKOB PHEPruu B Poccuu: BO3MOKHOCTH M MpakTUKa— M.:
OMHHO, 2011.

1.2 /lononnumenvhasn umepamypa

2. T'ampxkueB A.I'., CynranoB lO.U., Purep ILH. D'eorepmanbHoe TemnocHabxkenue. -M.::
Oneprousaart, 2007.

3. benoycoB B.U. I'eonorust reorepManbHbIX NOJIEH B 00JIACTH COBPEMEHHOT'O BYJIKAaHU3MA. -M.::
Hayxa, 2008.

8 Ilepeyenb pecypcoB HHPOPMAIMOHHO-TEJEKOMMYHUKAIMOHHOM ceTH « UHTEepHET»
— crpaBo4HO-TpaBoBas cucrema KoncynbranTt-tuttoc http://www.consultant.ru/online
— cIpaBOYHO-TIpaBoBas cucteMa ["apanT http://www.garant.ru/online

9. MeToauveckne YKa3aHUs s 00YyYAOIIUXCS 110 OCBOCHHUIO JUCHUILIMHBI (MOAYJIs1)

B pamkax ocBoeHMs! y4eOHOM AUCHUIUIMHBI « DKCIUTyaTalis T€0TEpMaIbHbIX MECTOPOXKICHUN»
MPElyCMOTPEHBI CIEAYIONINE BUAbl yYCOHBIX 3aHITHIA:

— JIGKIIMOHHOI'O TUIIA;

— IPAKTUYECKUE 3aHATHUS;

— I'PYIIOBBIX KOHCYJIBTALUM;

— UH/IMBUTyaJIbHBIX KOHCYJIbTAIIHIA;

— CAMOCTOATEIbHON padoTHI,

a TaKKe MPOXO0KICHHUE aTTECTAIIMOHHBIX HCTIBITAHUI MPOMEXKYTOUYHOM aTTecTaliy.

B XolIe JIGKIII/Iﬁ CTYIIGHTaM cnez[yeT IIOATOTOBUTH KOHCIICKTBI HGKHI/IﬁI KpaTKO, CXE€MaTHU4HO,
MOCIEA0BATENbHO (PUKCUPOBATH OCHOBHBIE IMOJIOXKEHHUS, BBIBOJABI, (OPMYIUPOBKH, 0000IIECHUS;
nmoMe4darb BaXHBIC MBICJIHM, BBIACIATH KIIHOYCBBIC CJIOBA, TepMI/IHI)I; HpOBCp?[TI) TepMI/IHI)I, IIOHATUS C
MOMOIIBIO SHIIUKIIONEANH, CIOBapel, CIPAaBOYHUKOB C BBHITUCHIBAHUEM TOJIKOBAaHWUW B TETPaJib;
0603Ha‘-II/ITI) BOHpOCI)I, TCpMI/IHI)I, MaTCpI/IaJI, KOTOpI)If/'I BBI3BIBACT TPYI[HOCTI/I, IIOMCTUTH U IIOIIBITATHCA
HaliTH OTBET B peKOMeHJyeMoil nutepatype. Eciu camocTosiTenbHO He yhaetrcs pa3oOpaTbesi B
Marepuaie, HeoOoxoaumMo cHOopMyIUpPOBaTh BOMPOC M 33JaTh MPEINOJAABATENI0 HA KOHCYJIbTAIIUU, HA
MPAKTUYECKOM 3aHSATHH. Y IeJIUTh BHUMaHUE MOHATHSAM, KOTOphle 0003HaU€HBbI 00s3aTeNbHBIMU IS
Ka)KI[OI\/JI TEMbI JUCHHUIIJINHBI.

B xoae rpynmnoBbIX W WMHAMBHUIYQJIbHBIX KOHCYJIbTAllMH CTYAEHThl MMEIOT BO3MOXHOCTb
MOJIYYUTh KBaTU(UIUPOBAHHYIO KOHCYJBTAIMIO IO OPTaHMU3aIlMU CaMOCTOSITEIHLHOTO YIPABJICHHS
COOCTBEHHOM JESITENPHOCTHIO HAa OCHOBE aHallM3a HMMEIOIIETOoCs y CTYIACHTa OMbITa OOydYeHus,
UCIIOJIb3YEMBIX Y4YEOHBIX CTpaTerui, uepe3 OOCYKIEHHE CHJIbHBIX CTOPOH U OTPaHUYEHUN CTHIISA
YU4EHHs, a TakKe IIOMCK pPEeCypCcOB, MPEAOCTaBIAEMbIX BY30M JUIsl JIOCTHKEHUS HaMEYEHHBIX
pGSYJ'IBTaTOB; JJIs onpeneneHI/m TEMBbI U Hp06JI€MI>I HUCCIICAOBAaHUsA, BBIITOJIHCHU S MI/IHI/I-HpOCKTOB 110
TUCITUIINHE, OOCYX/ICHHUS HayYHBIX TEKCTOB M TEKCTOB CTYJAEHTOB, PEIICHUs y4eOHBIX 3a/1ad, s
IIOATOTOBKH K I/IHTepaKTI/IBHI)IM 3aHATUSIM CeMI/IHapCKOFO TUIIA, AJIA IIOATIOTOBKH K KOHTpOJ'IBHI)IM
TOYKaM, B TOM YHKCJE€ UTOTOBOM; JETalbHO MpOpadaThIBaTh BO3HUKAIOIIME MPOOJIEMHBIE CHUTYAIlUH,
OCYHIGCTBHHTB IIOHUCK BapI/IaHTOB nx peIHeHI/ISI, OHpe}IeJ'ISITB HpeI/IMyHIeCTBa nu OFpaHquHHSI
UCTIONIb3YEMBIX CPEJICTB JJIsl PEIICHUS TTOCTABIICHHBIX YYeOHBIX 3a7a4, 0OHAPYKUBATh HEOOXOIMMOCTh
HW3MEHEHUS CITIOCOO0B OpraHU3aIi CBOCH paboTHI U Jp.

10 KypcoBoii npoexT (padorta)

BrimonHenue KypcoBoro nmpoekTa (paboThl) Y4eOHBIM IUTAHOM H3Y4YeHHsS JTUCIUIUIMHBI HE
PEyCMOTPEHO.

11. Tlepeyenr WHGOPMALMOHHBIX TEXHOJOIHH, MCHOJAb3yeMbIX IPH OCYLIECTBJCHUH



00pa3oBaTeIbLHOIO NMpouecca Mo JUCHUILUINHE, BKJIIOYasi epevyeHb MPOrpaMMHOro odecredyeHust
1 MHGOPMANMOHHO-CIIPABOYHBIX CHCTEM

11.1 IIepeuenv un@OpMaAUUOHHBIX MEXHOI02UI, UCHOIL3YEMbIX HPU  OCYU{ECHIBIeHUU
o0pazosamenvHo20 npouecca

— DJIEKTPOHHBIE 00pa30BaTEIbHbBIC PECYPCHI;

— HCHOJb30BAaHUE CIAiA-IIpe3eHTALIMI;

— H3y4YeHHE HOPMATHBHBIX JOKYMEHTOB Ha O(QHUIMAILHOM caiiTe (eaepaJbHOrO OpraHa
MCIIOJIHUTENILHOM BJIaCTH, IPOPA00TKA JOKYMEHTOB;

— MHTEpPAaKTUBHOE OOIIeHHE ¢ OOy4YaloUMMHCS U KOHCYJIbTHPOBAHHE MOCPEACTBOM
3JIEKTPOHHOM MOYTBHI.

11.2  Ilepeuenv  npocpammnozo  odecnedeHus, UCHOIbIYEMO20  NPU  OCYULECHBICHUU
obpazoeamenvrnozo npoyecca

[Tpu oCBOCHUH TUCIUILIMHBI UCIIONIB3YETCS IMIIEH3MOHHOE TPOrPaMMHOE 00eCTIeueHHE:

— TEKCTOBBIH peaakTop Microsoft Word;

— mnaket Microsoft Office

— 3JekTpoHHbIC Tabmuibl Microsoft Excel;

— Tpe3eHTauMoHHBINA penakTop Microsoft Power Point;

— Tporpamma MpOBEPKHU TEKCTOB Ha PEIMET 3aMMCTBOBAHHS « AHTHILIATHAT.

— Omnepanunonnas cucrema Microsoft Windows 7. © Microsoft Corporation. All Rights Reserved.
(http://www.microsoft.com).

— [Ilaker mpuKIaAHBIX OQHCHBIX MPOrpamMM, BKIIOYAKOIIUN B ceOs TEKCTOBBIM IMpoleccop,
cpenctBa nmpocMoTpa pdf-aitiioB u cpencTBa paboThl ¢ TpaduKOH.

— DNeKTpoHHO-O0MOMMoTeuHas cucrema «JIaHby.

— MHudpopmanmonno-nouckosas cuctema «Koncynprant [Lmrocy.

12 MaTepuaJIbHO-TeXHHYECKOe o0ecneyeHue JTUCIHUIINHBI

B yueOHOM kaOuHeTe umeercst Habop MeOenn yueHn4eckol, UH(PpOPMallMOHHBINA CTEH], KapThl,
Bechl, Ph-merp mepenochoii, mpubop M371, anemomerp kpwutbuathiii 0,3-0,5 m/c, aHemomerp
yameyHslit 1-20 M/c, npudop MB-4M, nmpubop M4100, BoasT™eTp, npubop MB.
MynsTuMeanitnoe o0bopynoBaHue (HOyToyK, poeKkTop, Tenesu3op, DVD npourpeiBarens)

s camocTosTeNnbHON paboThl 00yYarOIUXCSl UCIOIB3YIOTC KaOMHETHl 6-214 u 6-314; kaxabiit
KaOuHeT o0Opy/lOBaH KOMIUJIEKTOM Yy4eOHOM MeOenu, AByMsl pabOuYMMHU CTAaHIUSMHU C JOCTYIIOM B
MH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHYI0 ceTh «VHTepHeT» M B 3JIEKTPOHHO-00pa30BaTEIbHYIO
Cpelly OpraHu3aluu, IPUHTEPOM U CKAaHEPOM.
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