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PABOYAA NPOrPAMMA OUCUUMIINHDBI (MOAYINA)
B61.5.30. TennoTexHwuka
Ha 216 yaca(oB), 6 3a4eTHbIX(ble) eanHML(bI)

ANs HanpaereHns NOAroToBkM (cneunansbHocTn) 21.05.04 — MopHoe geno

cocTtasrneHa B cootBeTcTBUM ¢ PIOC BO, yTBEpXKAEHHLIM NPUKA3OM
MuHucTepcTBa 0OpasoBaHus n Hayku Poccunckon ®egepaumm ot
« » 20 r. Ne

Cneumanusaumst — OTKpbITble ropHble paboThl (ansa Habopa 2013)

dopma 0byyeHns ovHas, 3ao4Has



1. OpraHu3auMoOHHO-MeToANYEeCKUI pa3gen
1.1 Uenb 1 3agauu gucumnnuHbl (moayns)
Llenb nayyeHust aucunnnmHbl;

Llenb nsyyenns aucumnnmHbl (Mogaynsi) — MHXEHEPHO-TEXHOMOrMYeckasi NoAroToBKa CTyAEHTOB,
nossonsoLas B 6yayLLeM OCyLEeCTBNSATb TEXHNYECKOE PYKOBOACTBO NpY BeAEHUN rOpPHbIX
paboT B cneumdgmryeckmx yCroBUsiX KpMONMUTO30HbI, padpabaTbiBaTb NPOEKTbI
NOAroTOBUTENbHBLIX PaboT C MaKCUManbHbIM UCMONb30BAHMEM 3KOMOMMYECKN YACTBIX SHEPTO- U
pecypcocbeperatoLmnx TEXHONOMMI NPy OTTanBaHUM MEP3IbIX FOPHbLIX MOPOA U NPefoXpaHeHnn
TarnblX NOPOA OT NPOMEpP3aHUs.

3apaym nsyyeHus aMCUMnnHbI:

BbIOOP pauMoHarnbHbIX CNOcOO0B OTTaMBaHMSA Mep3rblX NOPOA U NpeaoXpaHeHus Tanbix Noposa
OT NpOMep3aHUs C y4eTOM 3KONOrnyeckor 6e30nacHOCT U paumoHanbHOMO UCMONb30BaHUS
NPUPOOHBLIX UCTOYHUKOB 3HEPIUIA U SHEPTOHOCUTENEN;

oby4yeHne CTyaeHTOB opraHu3auny npoBedeHnst paboT no oTTarike Mep3rnbix Nopos B
CcoOoTBETCTBUM C TpeboBaHMAMN EAMHbIX NpaBun 6€30nacHOCTM Ha OTKPbITLIX FOPHbIX paboTax,
PYKOBOACTBY 3TUMM paboTamu, KOHTPOSO X BbINOSHEHNUS;

pa3paboTka TEXHUYECKOW LOKYMEHTaLMM NO NOArOTOBKE MepP3rbIX MOPOs K BbIEMKE,
BbIMOSIHEHME TENNOPUINYECKNX PACHETOB C UCMOSNB30BAHNEM NEPCOHASBHBLIX KOMMbLIOTEPOB.

1.2. MecTto gucumnnuHbl (Mogyns) B cTpyktype Ol

YuebHaa gucumnnmHa «TennoTexHuka» npodeccuoHanbHoro uukna GasoBas 4YacTb, bnok
B61.630. OucuunnuHa ndydaetca Ha 4 kypce B 7 ceMmecTpe. [Ina ycnewHoro ocBoeH1s AaHHON
OVCUMNANHBI CTYOEHT OOIKeH 3HaTb Aucuunnuibl: B1.6.9 ®usuka; 61.6.10 Xumuga; b1.6.14
leonorns; b1.5.15 3nektpoTexHuka;b1.6.24 [opHo-NpombIweHHas akonorus; b1.5.25
Mapomexanuka; b1. 5.29 ®unanka ropHbix nopod. 3HaHMS, YMEHMS N HaBbIKW, NMPUOBPETEHHBbIE
CTydeHTaMu, NpU  U3yYEeHUW  OUCLMNNUHBI  «TennoTexHuka»  BocTpeboBaHbl  Mpu
TexHonorn4yeckon npaktuke (b2 I1 2), AMNNOMHOM NpPOeKTUpoBaHMM U [ocyaapCTBEHHOM
ntoroson atrectauum (B3).

1.3. O6bemM ancumnnuHbl (Moaynsa) ¢ ykazaHueM Tpy[oeMKOCTU BCeX BUAOB
y4yebOHoM paboThbl

Obwaga TpyaAoeMKOCTb ANCUUMNNHBI (MOAYyNs) cocTaBnseT 6 3a4eTHbIX(ble) eauHnL(bl), 216
4Yacos.

OuHas copma



PacnpefgeneHue no cemectpam

arTectauum B cemMmecTpe

Buabl 3aHATUI 7 Bcero yacos
cemecTp

OO0was TpyaoeMKoCTb 216
AyOuTOpHLIE 3aHATUS, B 90 9%
T.u.
nekuyunoHHble (1K) 36 36
npakTnyeckue
(cemuHapckue) (M3, C3) 54 54
na6opatopHbie (J1P) 0 0
CamocTosTenbHas 90 90
paboTa ctygeHToB (CPC)
dopma NpoMexxyToYHOM Sk3amen 36

KypcoBasi pabota
(kypcoBow npoekT) (KP,
KIT)

3aoyHas dopma

PacnpepgeneHve no cemectpam

arrectauunm B cemMmecTpe

Buabl 3aHATUI 7 Bcero yacos
cemecTp

O6uwasa TpyaoemMKoCTb 216
AyOuTOpHbIE 3aHATUS, B 18 18
T.u.
nekumoHHsble (J1K) 8 8
npakTnyeckue 10 10
(cemuHapckue) (M3, C3)
na6opatopHbie (J1P) 0 0
CawmocTosaTenbHas
pabota ctygeHToB (CPC) 162 162
dopma NpOMexyTOuHON OnddepeHUnpoBaHHbIN 3a4eT 0

KypcoBasi pabota
(kypcoson npoekT) (KP,
KIT)

2. TpeboBaHuA K pe3ynbTaTaM OCBOEHUS AUCLUNITUHBbI

Mpouecc n3y4eHnss AMCLMNIMHBI HanpaBneH Ha hOPMUPOBaHME CrieayLMX KOMNETEHLUNIA:
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Mnoekc

Co,u,ep>|<aHV|e KomMneTeHuunn
KoMneTeHuumn

FTOTOBHOCTb C €CTECTBEHHOHAY4YHbIX NO3MLMIA OLEHNBATb CTPOEHNE,
XUMUYECKUA N MUHEpPaIbHbI COCTaB 3eMHOWM KOpbl, Mopdonornyeckme
OriK-4 0COBEHHOCTUN U reHETUYECKME TUMbl MECTOPOXAEHN TBEPAbLIX NOSE3HbIX
ncKonaembIx Mpu peLleHnn 3agay no paumMoHanbsHOMY M KOMMNIEKCHOMY
OCBOEHWIO reopeCcypCcHOro NoTeHUmnana Hegp

[(OTOBHOCTb UCMOMb30BaTh Hay4HbIE 3aKOHblI U METOAbl NPU reosioro-
Or1K-5 NPOMBILLIIEHHOM OLIEHKE MECTOPOXKAEHMI TBEPAbIX NOSIE3HbLIX UCKONaeMbIX U
rOpHbIX OTBOAOB

BrnaJeHneM MeTogaMu aHanusa, 3HaH1MemM 3aKOHOMEPHOCTEN NOBEAEHUS U
ynpaBneHnsi CBOMCTBaMU FOPHbIX NOPOJ M COCTOSIHUEM MaccuBa B npoLeccax
A06bI4M 1 NnepepaboTkm TBEPAbIX NOME3HbIX UCKONAEMbIX, a Takke Npu
CTPOUTENBLCTBE M 3KCMIlyaTauum NoA3EMHbIX COOPY>KEHWI

OriK-9

lMnanupyemble pesynbTaTbl 06y4eHus No AUCUUMNAMHE ANa nocnegoBaTenbHOro AOCTUXEHUS
YPOBHEN CCPOPMMUPOBAHHOCTM KOMMNETEHLNI

PesynbTaTt 06yyeHus

MoporoBbli:

1) TeopeTuyeckme OCHOBbI CTPOEHMUS FTOPHbIX NMOPOL;
2) KnaccudurKaumio Mep3anbIxX NOpoa, X CBOMCTBA U XapaKTEPUCTUKM

CTangapTHbIN:

1) OCHOBHblE 3aKOHbI TEPMOANHAMUKY;

2) OCHOBHbIe CNocobbl OTTanBaHMA Mep3rbiX NOPOA;

3) OCHOBHbIE NPUHLMMNbI YNPaBEHNsi CE30HHO-NMPOMEP3AIOLLMM N CE30HHO
OTTanBaKLLMM CITOEM;

3HaTb

OTanoHHbIN:

1) cnocobbl M XapakTePUCTUKN €CTECTBEHHOW OTTaNKW;
2) cnocoObl N XapaKTEPUCTUKMA UCKYCCTBEHHOWN OTTaNKM ;
3) nepcnekTmBbl NOBbILEHUS 3(PEKTUBHOCTU OTTANKN MEP3MbIX NOPOA;

Moporosbli:

1) NpUMeHATbL MeToabl Fe0NOro-NPOMBbILLIIEHHON OLEHKN MECTOPOXAEHNN
TBepAblX MOSIe3HbIX MCKONAeMbIX Y FOPHbIX OTBOAOB;
2) oueHuBaTb BMA MeP3rbIX FOPHbIX NOPOA




PesynbtaT 06y4eHus

YmeTb

CraHgapTHbIN:

1) oLeHMBaTb BNUSIHE Mep3IblX FOPHbIX MOPOL M COCTOSIHUE NMPUPOAHOIO
MaccuBa Ha BblIBOp TEeXHOMOrMM 1 MexaHu3aLUum oTTanku MepanbiX NOpPo/;
2)NPUMEHATb PU3NKO-MaTeEMATUYECKME METOAbl MOAENMPOBAHUS UHXEHEPHbIX
3agad

OTanoHHbIN:

1) NPUMEHATL KOMMLIOTEPHYH TEXHUKY N MHOPMALMOHHbIE TEXHOMNOMNN B
npodgeccrMoHanbHON AeATENBHOCTM N0 OTTanke Mep3IbiX NOpos;

2) meTogamn aHanunsa agHeKTUBHOCTU TEPMOAUHAMMYECKUX MPOLLECCOB FOPHOro
Npoun3BOACTBA U yNpaBneHnsa MHTEHCUBHOCTbIO OOMeHa 3Heprmen B HNUX

Bnapetb

Moporosbit:

1) NOHATUNHO-TEPMUHONONMYECKUM annapaTom B 0611acTy TepMOANHAMUYECKMX
npoLeccoB

CraHgapTHbIN:

1) MIHCTpyMeHTaMu 4 peLleHnst MaTeMaTUYECKNX MHXKEHEPHbIX 3adau;
TpeboBaHMAMM K 6E30MaCHOCTUN TEXHUYECKMX pernaMeHToB B cdepe
npodeccroHanbHoM AeATeNbHOCTU; NOHATUAHO TEPMUHONOINMYECKMM annapaTom
B 06nacT TepMoAMHAMUYECKMX NPOLLECCOB

OTanoHHbIN:

1) 3akoHoAaTENbHLIMU 1 MPaBOBLIMKU akTaMun B 0bnact 6e30nacHOCTU N OXpaHbl
oKpyxatoLLen cpeapl

2) MeTogaMu aHanusa apPeKTUBHOCTN TEPMOAMHAMMYECKUX MPOLECCOB FOPHOMO
Npou3BoOACTBAa M yNpaBreHns1 UHTEHCMBHOCTLIO OOMeHa 3Heprmen B HUX

3. CopepxaHme QUCLUNITUHBI

3.1. Pasgenbl aucumnnuHbl U BUAbl 3aHATUNA

OuHas popma




Home Beero AyOouTopHble
Moaynb pasp“l,nerrl)a HanmeHoBaHue pasgena \-lacch 3aHATUSA CPC
JIK |M3(C3)|NP
1 y OCHOBHbI€ NMOHATUS U 3aKOHbI o5 6 9 10
TEepMOANHAMUKN
> Cnoco6bl NpegoxpaHeHns Mep3nbix NOpoA 35 6 9 20
OT NpomMep3aHus
> 3 Cnoco6bl oTTanBaHMst Mep3ribiX FOPHbIX 39 6 9 24
nopon
4 Cnocobbl ecTecTBEHHOM OTTaNKK 29 6 9 14
3 5 Cnocobbl UCKYCCTBEHHOW OTTanKm 31 6 9 16
MepanoTtHasa cnyx6a. lNMepcnekTuBbl
6 . 21 6 9 6
COBEpLLEHCTBOBAHUS CNOCOO0OB OTTaNKM
NToro 180 | 36 54 0] 90
3ao4yHas dopma
Home Beero AyouTopHble
Moaynb pasp“l,ner?a HanmeHoBaHue pasgena qanB 3aHATUSA CPC
JIK|M3(C3)|NP
1 1 OCHOBHbIE NMOHATUSA U 3aKOHbI 24 > > 20
TepMOANHAMUKN
o Cnoco6bl NpegoxpaHeHns Mep3nbix NoOpoa 26 > 24
OT NpoMep3aHus
> 3 Cnoco6bl oTTanBaHMst MepP3ribiX FOPHbIX 32 2 > 8
nopoa
4 Cnocobbl ecTecTBEHHOM OTTaNKu 32 2 2 28
3 5 Cnocobbl NCKYCCTBEHHOW OTTalKK 40 |2 2 36
6 MepanoTHasg cnyx6a. lNMepcnekTuBbl 26 26
COBEPLUEHCTBOBaHMSA cnocoboB OTTanKu
NToro 180 | 8 10 01162

3.2. JleKUMOHHbIe 3aHATUA

Ou4Hasna chopma

Moaynb

Homep

pasgena

Co,u,epmaHme NEKUMOHHbIX 3aHATUN




Mogaynb

Homep
pasgena

Co,uepmaHme NEKUMOHHbIX 3aHATUI

CogepxaHue n 3agaym kypca. 3Ha4yeHne 1 CBA3b TEPMOANHAMUKU C
apyrmmmn Haykamu. OCHOBOMOMOXHMKN TEPMOAMHAMUKN. OCHOBHbIE
3aKOHbl TEPMOANHAMMKN, NapaMeTpbl U eAnHULbI. TepMognHaMmyeckas
cuctema, obpatmMmMble U HeoBpaTUMbIE NPOLECCHI.

OcHoBbl reokpuonoruun. Bknag pyccknx ydeHbix B oopMmMpoBaHue u
pa3BuTME Hayku O Mep3nbIxX nopoaax. [MasHenwas 3agadva
MepanoToBefeHus. NoHaTME 0 Mep3nbIX MOPHbIX Nopodax.
Knaccudukaums mepanbix ropHbIX nopog (Mo Temneparype 1 no
BpemeHn). KpnonutosoHa. [M'paHnuUbl MeP310oM 30HbI 1 €€ MOLLHOCTb.
Tanuku n nx knaccudgukaums.

TemnepatypHoe none. 3akoH dypbe. KoadhpnumeHT TennonpoBOgHOCTU.
®dunbTpauma n nepeHoc Tenna. Tenno 3eMHbIX Heap.
TepmognHammnyeckne napameTpbl 3eMHOW Kopbl. VICTOYHUKM Tenna
3eMHbIX Heap. [Npouecckl TennonepeHoca B Heapax 3emnu.
Vicnonb3oBaHue Tenna 3eMHbIX Heap.

MNog3semHble nbabl. Puanyeckme CBOMCTBA ropHbIX Nopod. MexaHudeckue
CBOWCTBA roOpHbIX NOPOA. DNeKTpUYeckme CBOMCTBA FOpHbIX Nopoa,.
Tennodusnyeckne xapakTepmcTnki. 3aBUCUMOCTb CBOMCTB rOPHbIX
nopog oT TemnepaTypbl, IMTONOrMYECKOro 1 rpaHyfIOMeTPUYECKOro
coctaBa. TepmuHonorus. OcobeHHOCTU pa3paboTkn MepP3nbIX U TanbIX
PbIXITbIX FOPHbIX MOPOA.

Onpepenexve rnybuHbl NpoMep3aHnsa MOBEPXHOCTHOMO CMOS FOPHbIX
nopog. BnusHue coctaBa nopoa, Ux BNaXHOCTU U TENNOMU3NYECKNX
XapaKTepUCTUK Ha NPOoLLeCC NpoMep3aHns ropHbix nopog. Many4yeHue,
NornoLweHne 1 oTpaXkeHme NYYNUCTON IHEPTMn. SHepPreTUuYecKni
(Tennosoit) 6anaHc 3emnu. CymmapHas ConHeyHasi paguaums.
OTpaxeHHasn KOPOTKOBOSHOBAsA paavaunst u ANIMHHOBOSTHOBOE
adpekTmBHOE N3nyyeHne. CTpykTypa tennoBoro 6anaHca. Pacuet
3aTpaT COMHEYHOW 3HEPTUUN Ha KOHBEKTUBHbIV TENNO0OMEH 1 ncnapeHune
npu CONHEYHO-pagnaLmMoHHOM cnocobe oTTanBaHms

CoBpeMeHHasi Teopusi pa3BMTUSA Mep3nbix Tonw,. MeTtogpbl pacyeTa
rny6uHbl NpoTanBaHns n npomep3aHnsa. dopmyna 3aanbLuoTya
(Ctedpana) n ee BbiBOA. PacueT rnybuHbl npoMep3aHmns ¢
NCMNONb30BaHMEM UCKYCCTBEHHbIX TENNON30MSATOPOB. XapaKTepuUCTUKn
crnocoboB OTTanBaHUSA Mep3ribiX FOPHbIX MOPOS

3HayeHne Npobrembl pa3ynpoYHEHMs FOPHbLIX Nopoa nNpu paspaboTke
POCCbIMHbLIX MECTOPOXAEHWUIA 30/10Ta, ariMa3oB U APYrMX LEHHbIX
MuHepanoB. O6LMe cBejeHUsi O NOArOTOBKE Mep3ibIX NOPOZ K BblEMKE.
3HayeHne 1 nepcnekTMBbI UCMONb30BaHUS 3HEpropecypcocbeperatoLmnx
TEXHOJOMNIA OTTanBaHUS MeP3IblX TOPHbLIX MOPOA U NPEAOXPaHEHUS]
TanbIX MOpoa OT NPOMEP3aHus.




Homep

Mopyni pasgena

Co,uepmaHme NEKUMOHHbIX 3aHATUI

Ce3soHHas TennoBas menvopauusi. OCHOBHbIE MPUHUMMBI YNpaBieHus
CE30HHO-NPOMEP3atoLLMM U CE30HHO-OTTanMBaLWMUM croem. YaenbHas
ocafka nbAUCTbIX MOpo4 Nocne TensioBon Mmenvopaumm. MHoroneTHss
Tennosasi Menvopauusi. Micnonb3oBaHue paccorioB A YCKOPeHuUst
OoTTamBaHUS U NpegoxpaHeHns oT npoMmep3aHus. CpaBHUTENbHAS
3KOHOMMYeckas 3PPEKTUBHOCTb Pa3NMYHbLIX CNOCOBOB OTTalKN MepP3nblIX
FOPHbIX Nopoa

O6wume ceegenund. TexHonorus BbinonHeHnsa pabot. CPO (conHeuvHo-
paguauMoHHoe oTTanBaHMe) NOCMOMHLIM yaaneHUeM Tanoro Crios.
MpumeHeHne Tennonpo3payHbIX yCKopuTenen ottamsaHus. Pacyet
rny6uHel CPO.

TexHonormns ®JO ¢ kaHaBHbIM NUTaHKeM. Ycnosusa 3 dEKTUBHOrO
npumMmeHeHus ®0. Cnocobbl NOBLILLEHUS CKOPOCTM OTTanBaHUSA
(MexaHn4eckoe 1 B3pbIBHOE pbixfieHne). BnusaHune koadpduumneHta
ounbTpauumn Nopoa Ha CKOpoCTb OTTamBaHus. MNogroToBka u
BogocHabxeHune ®1O. ObcnyxusaHue n koHTpone 0.

YcnoBusi NpUMEHEHUs! U OCHOBHbIE TEXHOMOMMYECKNE CXEMbI
hunbTpaLMOHHO-AOXAEBANBHOIO OTTamBaHus. MNpMmeHeHne
ycKopuTenei — TeNonpo3payHbiX NOKPbITUMIA. PacyeT Hopmbl nonvea u
BPEMEHWN OTTaMBaHMS.

MapameTpbl UrNOBOW rMAPOOTTANKN U UX onpeaeneHne. BogocHabxeHne
rmapooTTanku. BogosabopHbie coopyxeHusi. ConHeuYHbIN HarpeBaTenb
BoAbl. Hacockl n HacocHble cTaHumu. [TMapaBnMyeckun pacyeT
TpybonposoaoB. Cnocobbl norpyxeHus urn. byposble cTaHku. MNMopsaok
norpyxxeHnust urn. O6cnyxmneaHme cMCTeMbl BOOOCHa0XEHNS.
HabntogeHue n KOHTpOrb 3a paboTalLWMMN UrMaMu.

CopeprkaHue npoekta. PacueTHoe onpeaeneHne napameTpoB UIMOBON
rmgpooTTankn. MpoaomKUTENLHOCTL AENCTBUA UMMbl. B3anmocenasb
NPOEKTHbIX BENUYMH. [MprMep NpoekTa UrMoBOWM rMAPOOTTaNKK

O6ocHoBaHne HeobxoammocTn n obnactb npumeHeHmsa 3CO. rnosble
cnocobbl 3MMHeNoTTankn. AnekTpooTTanBaHme. PacyeT urnosom
napooTTankun. TeXHONOrnsa NoAroTOBKN NCKYCCTBEHHBIXCYLLEHLIOB.
OTTavBaHue HarpeTon BOAOW.

Obuian xapakTepucTuka cnocobos npegoxpaHeHusi nopog oT
npomep3aHns. TeXHONor1s pasnuyHbIX cnocoboB NpeaoxpaHeHns nopoa
oT npomep3aHus. OnpegeneHve Heo6XxoaNMON TOMNLLUHBI
TENNou3onALUOHHOTO Cros.

CaoicTBa cepbl U cepHbix pyd. MpuHumn 1 ycnosus npumeHeHus MNBC.
Tennoson 6anaxc npu MNMBC. MapameTpbl npouecca NBC

3ao4Hasa popma




Homep

Mopyni pasgena

Co,uepmaHme NEKUMOHHbIX 3aHATUI

Mog3semHble nbabl. Puanyeckme CBOMCTBA ropHbIX Nopod. MexaHudeckue
CBOWCTBA roOpHbIX NOPOA. DNeKTpUYeckme CBOMCTBA FOpPHbIX Nopoa,.
Tennodunanyeckne xapakTepmcTnkn. 3aBUCUMOCTb CBOMNCTB rOPHbIX
nopog oT TemnepaTypbl, IMTONOrMYECKOro 1 rpaHyfIoOMeTPUYECKOro
coctaBa. TepmuHonormsa. OcobeHHOCTH pa3paboTku MepP3nbIX U TanbiX
PbIXITbIX FOPHbIX MOPOA.

3HayeHue nNpobremMbl pa3ynpoYHEHUSI TOPHbIX MOPOA Npu pa3paboTke
POCCbIMHbIX MECTOPOXAEHWUIA 30M10Ta, ariMa3oB U APYrMX LEHHbIX
MuHepanoB. O6Lime cBeeHUsi O NOArOTOBKE MeP3ibIX NOPOJ K BbIEMKE.
3HayeHune 1 nepcnekTUBbl NCMONb30BaHNS SHEPropecypcocteperaroLmx
TEXHOMOINIA OTTanBaHUS MEP3IblX TOPHbLIX MOPOA U NPEAOXPAHEHUS
TanbIX NOpoA OT NPOMEP3aHus.

OOwue ceegeHus. TexHonorns BbinonHeHnst pabot. CPO (conHe4vHo-
pagualMoHHoe oTTanBaHMe) NOCAOMHLIM yaaneHMeM Tanoro Cros.
lNpuMmeHeHne Tennonpo3padHbIX yckopuTenen ottamBaHnd. Pacuer
rny6uHel CPO.

TexHonormns ®0 ¢ kaHaBHbLIM NUTAHUEM. Y CIOBUS 3EEKTUBHOTO
npumeHeHunsa ®10. Cnocobbl NOBLILEHNST CKOPOCTU OTTanBaHUSA
(MexaHn4eckoe 1 B3pbIBHOE pbixSieHne). BnusaHune koadpdpuumneHta
unbTpauumn Nopoa Ha CKoOpoCTb oTTamBaHus. NogroToBka u
BogocHabxeHne 0. ObcnyxusaHue n koHTpone 0.

MapameTpbl UrNOBOW rMAPOOTTaNKN U UX onpeaeneHne. BogocHabxeHne
rmgpooTTanki. BogosabopHbie coopyxeHunsi. ConHeYHbIN HarpeBaTenb
BoAbl. Hacockl M HacocHble cTaHumun. napaenuyeckmin pacyeT
TpybonpooaoB. Cnocobbl norpyeHus urn. byposble cTaHku. MNMopsaok
norpyxxenus urn. O6cnyxmneaHme cMctTeMbl BOGOCHa0XeEHNS.
HabniogeHue n KOHTponb 3a pabdoTalowmmmn nrnamm.

3.3. MpakTu4yeckune (ceMmHapckue) 3aHATUSA

OuHas chopma




Homep .
Mogaynb CopepxaHme npakTM4eCKUX(CEMUHAPCKNX) 3aHATUI
pasgena
1 AHanmM3 TepmMoguHaMmn4ecknux cuctemM, obpaTnmble 1 HeobpaTuMble
npotieccol
1
TexHonornyeckne acnekTbl pasynpoyYHEHUS MeP3MbIX NOPos
2 C o
paBHEHNE 3KOHOMMYECKOM 3DEEKTMBHOCTM Pa3fIMYHbIX CNOcob0oB
OTTalnkv Mep3nblx Nopos
PacueT Tennodunsnyecknx xapakrepucTuk ropHbix nopog,
3
PacueT rnybuHbl npomep3aHnsi nopog
2
4 PacueTt conHeyHo-paanaunoHHOro OTTanBaHNs Mep3nbiX NOpPos
PacueT dunbTpaumoHHo-gpeHaxHon ottankun (P40) ¢ kaHaBHbIM
nMTaHvem
5
PacueT dunbtpaumoHHo-gpeHaxHomn ottankn (PA0O) ¢ goxaesanbHbIM
3 nUTaHnem
6 OnpegeneHne napameTpoB urnoson rmgpootTainku (Lr0)

3aoyHas dhopma
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Homep .
Mogaynb CopepxaHme npakTM4eCKUX(CEMUHAPCKNX) 3aHATU
pasgena
1 AHanM3 TepmMoguHaMmn4ecknux cuctemM, obpaTnmble 1 HeobpaTuMble
npotieccol
1
2 PacuyeT Tennodmnanyecknx xapakTepucTuK ropHbIX Mopos,
3 PacueT conHe4Ho-pagnaLmMoHHOro oTTamBaHms Mep3aribliX NOPOA
2
4 PacueT counbTpaumnoHHo-gpeHaxHon ottanku (®0O) ¢ KaHaBHbLIM
nUTaHnem
5 OnpepeneHne napameTpoB urnosou rugpootTtanku (UMO)
3
6

3.4. labopaTopHble 3aHATUSA

3.5. OpraHusauusi camocTosiTeNbHOW paboThl

OuHasa ¢opma
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Buabl

Homep CopepxaHue matepuana BbIHOCMMOTO Ha .
Mogaynb CaMOCTOATENTbHOM
pasgena camMoCToATENbHOE N3ydeHne
paboThbl
lNogroTtoBka
O06ocHoBaHuWe CTpPYKTypbl TeNoBoro banaHca, N
1 1 COOOLLLEeHNI U
N3y4yeHne ero COCTaBMAOLLMX
[oknagos
MoaroToBka
AHanua paboT No NoAroToBke MepP3nbiX NOPoA K N
1 2 coobLLeHnn n
BbleMKe
[oKnagoB
M3yueHne OCHOBHbIX MPUHLMMOB yNpaBrieHns MogroToBka
CEe30HHO-NPOMEpP3atoLLNM U CE30HHO-OTTanBaoLWMM Coo0LWEHNI 1
crnoem [oKnagos
2 3
MNogrotoBka
CocTaeneHune npoekTa UrnoBon rmapooTTaiku CcoobLWEHN n
Joknagos
NogroTtoBka
Tenno- n maccoobmeH nNpu CyLLKe roOPHOWM Macchl coobLWeHNN n
[oknagoBs
. [NogrotoBka
M3y4yeHne n aHanm3 aeatenibHoOCTU Mep3noTHOMN N
2 4 coobLLeHnn n
cnyxo6bl
[oKnagoBs
lNogroTtoBka
PekynbTuBaumna HapyLLeHHbIX 3eMenb COO00LLEHNI 1
[oKnagos
AHann3 oCHOBHbIX HaMnpaBfieHWI MOBbLILLIEHMWS MogroToBka
3 5 3P (PeKTMBHOCTU OTTanBaHNS MeP3MbIX FOPHbLIX COO00LLEHNI 1
nopon Joknagos
NogroTtoBka
IMpymeHeHne aBTOMaTU3NPOBAHHBLIX CUCTEM N
3 6 CoOOLLLEeHNI U
NPOEKTMPOBaHUSA OTTanBaHUS MepP3ribiX Nopoa
[oknagos

3ao4yHas dopma
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CopepxaHue matepuana

M Homep -
onynb paanena BbIHOCUMMOTO Ha Buapbl camocTosTenbHOM paboThl
CaMOoCTOATENbHOE U3yYeHue
O6ocHoBaHMe CTPYKTYpbI
Tennosoro 6anaHca,
1 1 COCTaBIIEHUE 1 3anonHeHne Tabnuu,
n3y4eHue ero
COCTaBNSAOLLMX
AHanua pabot no
1 2 NoAroToBKEe Mep3nbIX NoAroToBka coobLueHus
Nopof K BbleMKe
M3yyeHne OCHOBHbIX - CaMOCTOATENBHOE N3y4YeHne
NPUHLMMNOB yrnpaBneHus TeopeTnyecKoro Matepmnana aUucCUnninHbl ¢
CE30HHO-NPOMepP3aloLLnM | UCNONb30BaAHUEM METOAMNYECKUX
2 3 N CE30HHO-OTTanBarLmMm paspa69T0K, cneumanbHon y4ebHom 1
crnoem Hay4yHOWM NuTepaTypbl
CocTtaBrieHue npoekta
. N aHanmn3 nostyYeHHbIX JaHHbIX
UrNoBON rMApPOOTTaNKM
CaMOoCTOATENBHOE U3y4eHue
TeopeTMYecKoro Matepuana GUCUnninHbl ¢
Tenno- n maccoobmeH npu
9 ncnonb3oBaHMeM MeToau4ecKnX
CYLLIKE FOPHOW Macchl . y
pa3paboTok, cneunansHOn y4ebHom 1
Hay4YHOW nNuTepaTtypsbl
2 4
CaMOCTOATENBHOE U3y4eHue
UsyuyeHne n aHanuns TeopeTMYecKoro Matepmnana auCuUnninHbl ¢
OesaTernbHOCTU Mcnonb3oBaHMeM MeToaU4eCcKnX
MEP3OTHOM CNyXObl pa3paboTok, cneunanbHom y4ebHom n
Hay4HOW nuTepaTypbl
AHanmM3 oCHOBHbIX CaMOCTOATENBHOE U3yYeHne
HarnpasneHW NOBLIWEHUSA | TeopeTU4eckoro Mmartepuarna QUCLMNIUHBI C
3 5 3PP EKTUBHOCTHU NCNonNb3oBaHNEM METOANYECKNX
oTTanBaHUsA Mep3IbiX pa3paboTok, cneunansHOn y4ebHOM 1
FOpPHbLIX NOPOA Hay4yHOWM NuTepaTypbl
MpumeHeHne caMoCToATeNbHOE UdyvyeHue
aBTOMAaTM3NPOBAHHbIX TeopeTnyecKoro Matepuana aUCUnninHbl ¢
3 6 CUCTEM NPOEKTUPOBAHUSA NCNonb3oBaHNEM METOANYECKMX

oTTanBaHUs Mepanbix
nopog

pa3paboTok, cneunanbHOn y4ebHoM 1
Hay4YHOW nNuTepaTtypsbl

4. NHTepakTuBHbIe (hopMbl 0OpasoBaTesibHbIX TEXHONOIrNM
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Bug
y4eOHBIX O6pasoBaTenbHble TEXHONOMK
3aHATUN

KonnyectBo
yacoB

Homep

Mopyre pasgena

VHTepakTUBHbIE NEKUMM C UCNOSTb30BaHUEM
1 1,2 JIK, MP | mynbTmegma.PaboTta ¢ 3neKTpoOHHbIMU 12
obpasoBaTenbHbIMU pecypcamm

Mokas BuaeodpunbmMoB. VIHTepakTUBHbIE NeKUMn C 12

2 3,4,5 NnK
ncnonb3oBaHNeM MynbTumeana

PaboTta c ANEKTPOHHbIMU 06pa3OBaTeﬂbelMVI 12

3 6 JIK,MP
pecypcamu

5. ®DoHA OLEHOYHbIX CPeACTB ANsi NPOBeAEHUS TeKYLLEero KOHTPOnA u
NPOMeXyTO4YHOM aTTecTaumMm oby4valoWmxca no gucuunimnHe (moayno)

PoHO OLIEHOYHbIX CPeacTB

6. Yye6GHO-MeTOANYECKOE U NH(pOPMALMOHHOE obecnevyeHne AUCLUMNNUHDI
6.1. OcHOBHas nuTepartypa
6.1.1. MNeyvyaTHble UsgaHus

1. KupunnuH, Brnagumup AnekceeBud. TexHudeckas TepmoanHamuka : yy4ebHuk / KupunnuH
Bnagumnp Anekceesund, CbiveB Bavecnas Bnagumnposud, LenHanmH Anekcangp Edumosnu.
- 5-e u3g., nepepab. n gon. - Mockea : M3W, 2008. - 496 c. : un. - ISBN 978-5-383-00263-6 :
1013-00.

2. TennotexHuka : y4ebHuk / nog pea. B.H. NlykaHnHa. - 5-e uag., ctep... - Mocksa :Bbicwu.wk.,
2006. - 671c. : vn. - ISBN 5-06-003958-7 : 511-00.

3. ToHuyapoB, CtenaH AnekceeBud. TepmoamHammka : y4ebHuk [/ [onHyapoB CrtenaH
AnekceeBwnu. - 2-e 13a., ctep. - Mockea : MITY, 2002. - 440 c. - ISBN 5-7418-0010-6 : 820-00.
4. Jlawkos, Bacunuin UrHateeBnd. TeopeTudeckme OCHOBbI TEMMOTEXHUKM : yyeb.nocobue /
JlawkoB Bacunuin UrHatbeBud. - MockBa : Beicluasa wkona, 2008. - 317 c. - ISBN 978-5-06-
005729-4 : 420-75.

6.1.2. U3paHua u3 36C

1. Omutpues, A.l. PaspylweHune ropHbix nopog / A. IN. Omutpues; Omutpues A.T. - Moscow :
lopHas kHura, 2006. - . - Pa3pyLueHune ropHbix nopod [QnekTpoHHbI pecypc] / OmuTtpues AT, -
M: UsgatenbctBO MOCKOBCKOro rocyaapCTBEHHOro ropHoro yHmsepcuteta, 2006. - ISBN 5-
7418-0319-9.

6.2. [lononHuTenbHaa nutepaTypa
6.2.1. MNeyvyaTHble U3gaHusa

1. TepmogmHaMuKa : KOHTPOSbHbIE 3adaHns U MeTod.ykas. / cocT. Pb. 3akues. - Yuta HutlY,
2005. - 35c. - 23-30.

2. ApeHc, Buktop XaHoBuuy. dusmko-xmmmyeckasa reotexHonorns : yveb.nocobue / ApeHc
Buktop XaHoBuu. - Mockea : MITY, 2001. - 656¢. - (Bbiclwee ropHoe obpasoBaHue). - ISBN 5-
7418-0003-3 : 270-00.

3. lepbaHb, A.H. PykoBogcTBO MO perynupoBaHuto TensioBoro pexnma waxt / A. H. LepbaHb,
O. A. KpemHes, B. A. XKypasneHko. - 3-e unsa., nepepab. n gon. - Mocksa : Hegpa, 1977. -
359c. : nn. - 1-58.

6.2.2. U3spaHna n3 36C
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http://work.zabspu.ru/fos/14/142/21.05.04.%D0%911.%D0%91.30_%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D1%82%D0%B5%D1%85_12.pdf

1. KygouHos, Bacunuin AnekcangpoBud. TexHudeckas TepMoaMHaMuKa W Tensonepegaya :
YuebHuk / KyanHos Bacunum Anekcangposud; KyamHos B.A., Kaptawoe 3.M., CtedgaHiok E.B.
- 3-e n3a. - M. : spatenbctBo KOpanT, 2017. - 442. - (Bakanasp.Akagemuyeckuin kypc). - ISBN
978-5-534-00781-7 : 163.80.

2. ApeHe, B.XK. dusmko-xummyeckaa reotexHonorns : JonyweHo Y4yebHo-meToandecknm
obbeamHeHnem By30B Poccunckon depepaumm no ropHomy obpas3oBaHWO B KadecTee
y4yebHoro nocobus aons CTyaeHToB By30B, OOyyawLlmxcs No HanpaeneHusm "TopHoe geno”,
"Teonornst n passeaka MeCTOpOXAEHWI NOMe3HbIX nckonaemblx" (bakanaspbl U MarucTpbl), No
BCEM CnevumanbHOCTSM NOAroToBKM ropHbiX uHxeHepos / B. XK. ApeHe; ApeHe B.)K. - Moscow :
lopHaa kHura, 2001. - . - PU3NKO-XMMNYECKas reoTeXHONOrMa [ONeKTpoHHbIN pecypc] / ApeHe
B.K. - M. : TopHas kHura, 2001. - ISBN 5-7418-0003-3.

6.3. ba3bl gaHHbIX, MHPOPMaLUOHHO-CNPABOYHbI€ U MOUCKOBbLIE CUCTEMbI

1. https://e.lanbook.com/ 3nekTpoHHO-6MbnroTeuHas cuctema «M3natenbcTBO «J1aHb»

2. https://www.biblio-online.ru/3nekTpoHHo-6nbnmMoTeyHasa cuctema «HOpanT»

3. http://www.studentlibrary.ru/3nekTpoHHO-6MbnNnoTevHas cnctema «KOHCynbTaHT CTyAEHTa»
4. http:www.trmost.com/ OnekTpoHHO-6MBnMoTeYHasa cuctema « TPOULKNIA MOCT»

5.  http://window.edu.ruMlHpopmaumoHHas  cuctema  «EgMHoe  OkHO  gocTyna K
obpa3oBaTenbHbIM pecypcam»

6. http://www.nlr.ru/Poccuinckasa HaumoHaneHas 6ubnunoteka

7. http://studentam.net./OnekTpoHHasa 6ubnunoteka y4ebHMKOB

8. http://techlib.orgbubnuoteka TexHn4yeckon nutepaTypsbl

9. http://listlib.narod.ru/BnbnunoTteka TexHn4ecKkon nuTepaTtypbl

7. NepeyeHb NporpamMmMHoOro oéecrnevyeHusi

MporpammHoe obecnedeHune obuwero HasHadveHus: OC Microsoft Windows, Microsoft Office,
ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC
"Merallpo".

MporpammHoe obecneyeHne cneunarnbHOro Ha3HauYeHus:

8. MaTepuanbHO-TeXHU4YecKoe obecneyeHne AUCLUNNNHbBI

KomnnekT cneuunansHon ydebHom mebenu. [locka mapkepHasi.
MynbTumeannHoe o6opynoBaHUE: NPOEKTOP.

Joctyn k cetn WHTepHeT u obecneyeHne [OCTyna B SMEKTPOHHYID WHGOPMAaLMOHHO-
obpasoBaTenbHyl0 Cpeay opraHusauum.

KomnnekT cneumansHon y4ebHon mebenu. [Jocka krnaccHas.
MynbTUMEANNHBIA NPOEKTOP C 9KPAHOM.

Hoctyn k cetm WHTepHeT n obecneveHne [ocTyna B 3NEKTPOHHYH MH(OPMaLMOHHO-
obpasoBaTenbHy0 cpeay opraHu3auuu.

KomnnekT cneuyunansHon ydebHom mebenu. Cton KomnbloTepHbIn. [locka ayantopHas.
KomnbtoTep Pentium R Dual-core E 530

Monutop 3 UPS Master 2443 nW

CucremHbintnok Intel Celeron (R) CPU

KomnetoTep Intel Core ™ 2 CPU 4300 1.8 GHz\3.2.4 Gb

MonuTtop L6 Flatron L1753S

KomneiotepAM[ Athlon(tm) 1,10GHz\1,5GL, G404-6 (756 \CDRW\ MonuTtopLgFlatron L
17528

KomnerotepAM[ Athlon(tm) 64 X 2 Dual Core

Ppocessor 1,400 + 2,3GHz 13I6\220I6 \CDRW\

HoyTt6ykeMachines E644G-T353G50Mnkk

MoHuTop Samsung
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Joctyn k cetn WHTepHeT u obecneyeHne [OCTyna B SMEKTPOHHYI WHGOPMAaLMOHHO-
obpasoBaTenbHyl Cpeay opraHM3auum.

9. MeToauueckue peKkoMeHAALMN NO OpraHU3aLumn U3yYeHUs AUCLUNIIUHGI

MeToanyeckune pekoMeHgaunm npu NOAroToBKE K NPakTUYECKNM 3aHATUAM

[nsa noBblweHNs1 3¢OEKTMBHOCTY NPOBEAEHUS NPAKTUYECKNX 3aHSATUN HEODXOANMO YYMTbIBATb
BCE peKkomMeHgauuum rno noAroToBKE K HWUM, KOTOpblE OaAlTCa npenogaBaTeneM B Hadane
KaXkaoro mMoAayns (bopmynumpytoTca COOTBETCTBYIOLLME 3agaHus, npo6rnemHo-
OPUEHTUPOBAHHbLIE BOMPOCHI, MPEACTaBNATCA pPekoMeHJauMm no MEeTOAMKE opraHuMsauuu
pasnunyHbIX OpM NpPoBeAeHMs 3aHATUMI U T.4.). OnpegeneHHble hopMbl 1 MeToabl paboTel Ha
3aHATUAX TpebyloT npeaBapuUTesibHOM CaMOCTOATESNIbHOW NOArOTOBKM CTYAEHTOB (Hanpumep,
BHYTPUrpynnoBasi M MEXrpynnoBasi [OUCKYCCUM, POJSiEBblE Urpbl, NOArOTOBKA WTOrOBOrO
CEMECTpPOBOro npoekra um T1.4.). [lostomy Heobxooumo ukcnpoBaTb BCE pPeEKOMeHOaumm
npenogasaTtesisi N0 NOAroTOBKE K 3aHATUSAM.

Ona addekTnBHOro 0CBOEHUS MaTepvana AUCUUMNIIMHBI B XOAEe MPaKTUYECKUX 3aHATUR
HeobX0AMMO BbINOMHEHME cneayoLwmnx TpeboBaHni;

- 4YeTKO MNOHMMATb UEenu MpeacTosaWmX 3aHaATUA (NpeaBapuTernbHO  OopMynMpyoTCs
npenopgasartenem):

- BNageTb HaBblkaMuM Mnoucka, 00paboTkM, aganTauunm W npes3eHTauun HeobxoaMmoro
marepuana;

- YMETb 4YeTKo hopmynmpoBaTb M OTCTamMBaTb COOCTBEHHbIA B3rMsig Ha paccmaTpuBaemble
nNpobrieMHbIE BONPOCHI, KOTOPLI HEOOX0ANMO NOAKPENNATL aAeKBaTHON apryMeHTaumen;

- yMeTb BblgenATe M hOpMynMpoBaTb MNPOTMBOPEYUs MO paccmaTpyMBaembiM npobremam,
NOHMMas UX NCTOUHUKM;

- BNageTb HaBblkamMu NyOGNMYHOro BbLICTYMNNEHUSA (JTOTMYHO, SICHO U JTAKOHWYHO M3faraTtb CBOWU
MbICIN; afeKBaTHO OLEHMBaTb BOCMPUSATME U MOHMMaHME crywaTensMmu npeacraBnsemMoro
MaTepuana; oTBevaTb Ha 3aJaBaeMble BOMPOCHI; MPUBOAWUTbL aAeKBaTHblE U yOeauTerbHbIE
aprymeHTbl B 3aLUUTy CBOEN NO3NLUKN U T.4.);

- YMETb KPUTUYECKN OLIEHMBATb COOCTBEHHbIE 3HaHWUS, YMEHWS M HaBblkKM B AWHaAMUKE B
CpaBHEHMM C TAKOBbIMW Yy APYrMX, C LENbH PacKpbITUA OOMNONMHUTENbHBIX BO3MOXHOCTEN WX
pasBUTUS;

- PV NOArOTOBKE K 3aHATUSIM 00s13aTENbHO N3Y4YMTb PEKOMEHAYEMYIO NMTEPATYPY;

- OLEHUTb pasfnnyHble TOYKM 3pEeHUs Ha NPobreMHbIe BONPOCHI HECKONbKNX UccnegoBaTenen, a
He orpaHN4MBaTbLCA PacCMOTPEHNEM NO3NLMKM OLHOIO aBTOpPa;

- npyn ¢opmMynnpoBke COBCTBEHHOW TOYKM 3peHMst NpeaycMoTpeTb ybeanTenbHylo ee
aprymeHTauuio 1 BO3MOXHOCTb BO3HUKHOBEHNS CMOPHbBIX CUTYaLNI;

- Bnagetb HaBblkamu paboTbl B kKOMaHAe (NpW BbINOMHEHUW OMpeaerneHHbIX 3agdaHuin,
npegnonararowmnx paboTy B MUKpOrpynnax, npyu NpoBe4eHNM PONEBbLIX Urp, AUCKYCCUN U T.4.).
OpraHusaums nekumi:

B xome nekuuii npenogaBaTenb M3naraeT U pasbsCHAET OCHOBHble, Hanbonee CroXHble
NOHATUS TEMbI, @ TaKKe CBAA3aHHble C HEN TEopeTUYecKne U npakTnyeckne npobrnembi, gaet
pekomeHOaumm Ha nabopaTtopHbie 3aHATUE N yKa3aHNSA Ha CaMOCTOATENbHYO paboTy.

B xoOe NeKUMOHHLIX 3aHATMIA HeobXOAMMO BECTM KOHCMEKTMpOBaHWE y4ebHOro marepuana.
KoHcnekTupoBaHue nekuun BegeTcs B cneumanbHO OTBEAEHHOW ONsl 9TOro TeTpaau, Kaxabin
NUCT, KOTOPOW OOMMKEH UMETb MO, HAa KOTOPbIX AEeNakTCcs MOMETKU U3 pPEKOMEHOLOBaHHOWN
nuTepartypbl, AOMNOMHALWME MaTepman NPOCnyLIaHHON NEeKUuKn, a Takke nogyepkusatoLime
0CObYI0 BaXKHOCTb TEX MIM MHbLIX TEOPETMYECKUX NONOXEHUIA. HeoBXxoaumMo 3anmcbiBaTb TEMY U
nnaH nekuun, pekoMmeHayemyo nutepaTtypy K Teme.

B KoHcnekTe [OCMOBHO 3anuCbiBalOTCA OMNPEeAEeneHns MNOHATUW, KaTeropui U 3aKoHOB.
OctanbHoe [OOmKHO ObiTb 3anucaHo cBouMM croBamu. Kaxgomy cTygeHTy Heobxogumo
BblpaboTtatb M MCNONb30BaTb AOMNYCTMMble COKpaleHus Hambonee pacnpoCTpaHEHHbIX
TEPMWUHOB U NOHATUIA.

B KOHCMekT cnegyeT 3aHOCUTbL BCE, 4YTO npenojasaTenb MuWeET Ha [Jocke, a Takke
pekoMeHayeMble CXeMbl, Tabnuupl, Anarpammbl 1 T.4.

PaspaboTuuk/rpynna paspaboTtumkos: HoBmykoBa MapuHa BanepbeBHa
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PaccmoTpeHa Ha 3acegaHuun Kacheapbl
(npotokon ot 01.09.2017 r. Ne 1)
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