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1. Llesn u 3a1a4n OCBOEHHUSI TUCIUTLTHHBI
Hear naucoMmIMHBI. (OPMHUPOBAHHME HABBIKOB W YMCHUH B TIOHUMAHWM W HW3YYCHUU
AKCILTyaTaIlluu U 00CITy>)KUBAaHUN OOBEKTOB TOOBIYH HE(DTH.
3agaun  aucnumuimHbl:  OCHOBHOM  3ajadeil  MpemojaBaHUs  AUCHMILTAHBI  SBISETCS
MOCIICZIOBATEIILHOE HW3JIOKEHUE OCHOBHBIX TEOPETHYSCKUX W TPAKTHYCCKUX TOHATUH OCHOBHBIX
MIPOU3BOJICTBEHHBIX TPOIIECCOB, MPEICTABISIONINX SIUHYIO IIETIOYKY He)Tera30BbIX TEXHOJIOTHIA.

2. Mecto nucuuniauebl B ctpykrype OITIOIT BO
Jucrumianaa «OcCHOBBI  HE(TEra30mpOMBICTIOBOIO JIENa» pealu3yercs B paMKax YacTH
(dbopmMHupyeMoil yuacTHUKaMH 00pa30BaTENbHBIX OTHOIIECHUI.

Heo0xoauMbIMu yCTIOBUSMU JIJIsI OCBOSHUS TUCIUILIIMHEI SBIISIOTCS:

3HaHUeE:

- TEXHOJIOTUYECKHE MPOIEecChl He(TEra3oBOro IMPOU3BOJACTBA B COOTBETCTBHHM C BBIOPaHHOM
cdepoii npodeccnoHanbHON AEATENBHOCTH; paObOTHI 10 MPOSKTUPOBAHUIO TEXHOIOIMYECKUX MPOLIECCOB
He(TEra30BOro IMPOW3BOJACTBA B COOTBETCTBHM C BBIOpaHHOW cdepoil  mpodeccHoHaNbHOM’
NesITeIbHOCTH,;

yMEHHE:

- OCYLIECTBJISITh U KOPPEKTUPOBATh TEXHOJIOTMYECKHE MPOLECChl HETEra30Boro MpoU3BO/ICTBA B
COOTBETCTBUHM C BBIOpaHHOW cdepoil NpoPecCHOHATBHON NeSTENFHOCTH; BBIIOIHATE PAa0OTHI MO
IPOEKTHPOBAHNIO TEXHOJOIMUECKUX MPOIECCOB HE(PTErazoBOoro MNpPOM3BOJCTBA B COOTBETCTBUHU C
BBIOpaHHOM cepoil mpodhecCHoHAIbHON AeITEeThHOCTH,

BJIaJICHUE:!

- CIIOCOOHOCTBIO OCYIIECTBISTH M KOPPEKTHPOBATh TEXHOJIOTHYECKHE MPOLECCH He(TerazoBoro
IPOM3BOJICTBA B COOTBETCTBUM C BBIOpaHHOW cdepoil MpodeccHoHaIbHON  JesTEeIbHOCTH;
CriocoOHOCTBIO BBITIOMHATH PAOOTHI IO MPOSKTUPOBAHUIO TEXHOJOTHUECKUX MPOIECCOB HE(TETa30BOTO
IIPOM3BOJICTBA B COOTBETCTBUU C BEIOpaHHOI chepoit mpodeccuoHanbHOM NesITeIbHOCTH.

Conepxanne muctMiIMHbBl OCHOBBI HE(TETa30MPOMBICIIOBOTO Jiea SBISETCS JIOTHUYECKUM
IIPOJOIDKEHUEM cojiepkaHus aucuumiiul ['eonorus, ®usuka, Xumus, Marematuka, MHpopmartuka.

3. Pe3yabTaTrhbl 00yUeHHUs O JUCIUIJIMHE

[Mporiecc n3yueHus: TUCIUTUTHHBI HATIPABJICH HAa POPMUPOBAHHUE CIICAYIOIINX KOMICTECHIIHA:
Tabmumna 3.1

Koxa v HauMeHoBaHMe
pe3yibTata oOy4eHus 1o
JUCHUILTHHE (MOAYJIIO)

Kon u HaumeHOBaHue
WHIUKATOPA JTOCTHKCHUS
kommereHnmn (MJ1K)

Kox n HaumeHoBanue
KOMIICTCHIINU

3HaTh (31): TEXHOIOTHYECKHE
nporiecchl He()TEra30BOro
MIPOM3BOJICTBA B COOTBETCTBUU C
BbIOpaHHOU cdepoit
npoeCCHOHATBLHON

IIKC-1 IESITEIIbHOCTHU

CIIOCOOHOCTh OCYLIECTBIISTh U
KOPPEKTUPOBATh
TEXHOJIOTHYECKUE TPOLECChI
He(TEera30BOro MPOU3BO/ICTBA B
COOTBETCTBUH C BHIOpPAaHHOMN
cdepoii mpodecCuoHATHLHOM
AESATEIBHOCTH

ITIKC-1.1 OcymectBaseT BbIOOp
U cUCTeMaTU3aluIo0 HHPOpMaLUU
0 TEXHOJIOTMUYECKUX IpoIieccax
He(TerazoBoro NpoMU3BO/ICTBA

Ywmets (Y1): ocymiecTBasTh U
KOPPEKTHPOBATH
TEXHOJIOTUYECKUE TIPOIIECCHI
HeTEera3oBOro MPOMU3BOJICTBA B
COOTBETCTBUU C BEIOpAHHOMN
chepoit mpodheccroHambHOM
JeSITeITbHOCTH

Brnanets (B1): ciocoGHOCTEIO
OCYHICCTBJIATH U
KOPPEKTHPOBATH
TEXHOJIOTUYECKUE MPOIIECCHI




HeTerazoBoro Mpou3BOJICTBA B
COOTBETCTBUH C BHIOpaHHOU
ctepoii mpodheccnoHaNbHOMI
NI TEIEHOCTH

MKC-12

CnocoOHOCTh BBITIOIHATH
paboTHI IO MPOEKTUPOBAHHUIO
TEXHOJIOTUYECKHUX MPOIECCOB
HeTEera3oBOro MPOU3BO/ICTBA B
COOTBETCTBHUH C BBIOpaHHOU
cepoit mpodeccnoHaIbHOM
JeSTeIbHOCTH

[IKC-12.2 — AHanu3upyeT u
000011aeT COBPEMEHHBIH OIBIT
MIPOCKTHPOBAHUS
TEXHOJIOTUYECKUX MPOIECCOB

3ate  (32): pabotel  TO
HPOEKTUPOBAHUIO
TEXHOJIOTHYECKUX  TPOLIECCOB

HE(PTEra30BOro IMPOU3BOJICTBA B
COOTBETCTBUH C  BBIOpaHHOM
chepoit npodeccuoHaIbHON
JeSITeTIbHOCTH

YMmetb (Y2): BBINOTHATH pabOTHI
1o MIPOEKTUPOBAHHIO
TEXHOJIOTUIECKUX IPOIIECCOB
He(TEra3oBoro MpPOW3BOJICTBA B

COOTBETCTBMUM C  BBIOpaHHOM
ctepoii npohecCuoHaNBHOM
JIeSITEIIbHOCTH

Bnagers (B2): CnocoOHOCTBIO
BBITTOJTHATH paboThI o
MPOCKTHUPOBAHUIO
TEXHOJIOTUIECKUX IPOIIECCOB

He(l)TeFaBOBOFO MMpon3BOACTBA B

COOTBETCTBMU C  BBIOpaHHOM
ctepoii npohecCuoHaNBHOM
JIEATETILHOCTH
4. O0beM JTUCHUILIHHBI
OO0wuii 00beM IUCIUIUIMHEI COCTABIsAET 3 3aUeTHBIX eauHuIbI, 108 yacos.
Tabauma 4.1.
AyIUTOPHBIC 3aHATHS / KOHTAKTHAS dopma
dopma Kypc/ pabora, uac. CaMoCTOATENBH | TIPOMEKYTOYU
o0ydeHus | ceMmecTp [ TpakTuaeck | JlaGopatopn | &1 pabora, yac. HOMU
Ue 3aHATHS bl€ 3aHATUS arrecralnn
OuHas 1/1 34 17 - 57 9K3aMEH
OYHO-
1/1 14 8 - 86 dK3aMeH
3a04Has
3a09HasI 1/1 6 4 - 98 9K3aMEH

5. CTpykTypa u coaep:kaHue TUCHUININHBI

5.1. CtpykTypa TUCHUTUTUHBI

- oyHasi popma o0yuenus (OPO)
-04HO-32049Has popMma o0ydenus (0O3PO)
- 3a04Has popma odyuenus (3PO)

Tabmuma 5.1.1




CrpyKTypa IUCLUIUIMHBI

AyJIUTOpHBIE 3aHITHS,

qgac.

Ne | Hom CPC, | Beero, | oy O“ffeoq‘{
n/m| ep HaumenoBanue qac. qac
JL. IIp. | JIa6. cpencraa
pasn pasznena
ena
Uctopus 47211 | -I-I- 7/6/20 | 11/8/21 | TIKC-1.1 | Tecr,
pa3BUTHSA [IKC-12.2 | BbimonHe
1 1 HedTsIHOM HUE
MPOMBIIUICHHOCTH IpaKTH4
€CKUX
pabot
I'eonmornueckue 312/- | -I-I- - 3/2/- IIKC-1.1 | Tecr,
MPOIIECCHI B [IKC-12.2 | BeIIIONIHE
2 5 36MHOU KOpE HUE
HpaKTHY
€CKUX
pabot
Bckpoitue 31211 | 4/2/- - 71411 [IKC-1.1 | Tecr,
MIPOYKTUBHBIX [NIKC-12.2 | BemonHe
3 3 | Twtactos HUC
HpaKTHY
€CKUX
pabot
PazpaboTka 3/11/- | 4/2/1 10/20/ | 17/23/21 | TIKC-1.1 | Tecr,
HEPTSIHBIX U 20 [NIKC-12.2 | BemonHe
4 4 | rasoBbix } HUC
MECTOPOXKICHHN HpaKTHY
€CKUX
pabot
[Monnepxanue 31/- | -I-I- 10/14/ | 13/15/20 | TIKC-1.1 | Tecr,
IJIACTOBOTO 20 IIKC-12.2 | BbmonHe
5 5 | AaBieHus HHE
PaKTUY
€CKHUX
pabot
Merozsl 3/1/1 | 3/2/1 10/26/ | 16/29/31 | TIKC-1.1 | Tecr,
MOBBILICHUS 29 [IKC-12.2 | BbinoniHe
6 6 KodppurmeHTa HUE
HedTeoTnaun MpaKTU4
€CKHUX
pabot
Cnoco6sr 1o0bum | 3/1/- | -/-/- -/-1- 3/1/- IIKC-1.1 | Tecr,
HetH [IKC-12.2 | BeimonHe
7 7 HHE
paKkTUY
€CKHUX
pabot
Meroubl 3/1/- | -I-- -/-1- 3/1/- I[IKC-1.1 | Tecr,
YBEIIMUEHUS [IKC-12.2 | BbimonHe
8 8 e0uTa CKBAXKUH HHUE
paKkTUY
€CKHUX

pabot




Texymmii u 3/1 | 3/11 -/-1- 6/2/2 IIKC-1.1 | Tecr,
KaIlMTaJIbHBIN 1 [IKC-12.2 | BBIIOIIHE
9 g | PEMOHT CKBaXHH HHUE
paKkTUY
€CKHUX
pabot
Co6op u 311 | -/-- -/-1- 3/1/1 IIKC-1.1 | Tecr,
MOATOTOBKA [IKC-12.2 | BBIIONIHE
10 10 CKBa)KMHHOM HHE
MPOAYKIIUU NpaKkTUY
€CKHUX
pabot
Tpaucnoptuposan | 3/1/1 | 3/1/1 -/-1- 6/2/2 IIKC-1.1 | Tecr,
M€ CKBa)KMHHOM [IKC-12.2 | BBIIONIHE
11 11 | MPOAYKIHH HUE
NpaKkTUY
€CKHUX
pabot
12 DK3aMeH 20/920/ 20/20/9 1'1;[I£<CC- _112'.12 TecTrl
Hroro: 34/14/ | 17/8/ - 57/86/ | 108/108/
’ 6 4 98 108

5.2. Coaep:xaHue TUCHMILINHBI.
5.2.1. Copep:xanue pa3ae10oB IUCHUIIHHBI (IMIAKTHYCCKUE eIUHUIBI).

Pazgen 1. Ucropusi pa3BuTusi He(pTAHOM NMPOMBILIJIEHHOCTH.

3nauenue HePTH W Ta3a B HapogHOM Xxo3siictBa PD. OcHOBHBIE pallOHBI TOOBIYM W TOJATOTOBKH

HeTH U raza.

Paznea 2. I'eosiornyeckue npouecchbl B 3eMHOM Kope.

OOpa3oBaHue TOPHBIX IMOPOJA M MOJIE3HBIX HcKomaemblX. OOpa3oBaHue HE(TAHBIX U Ta30BBIX
MecTtopoxaeHuid. [Ipoucxoxnenue HehTH u raza. PU3NKO-XUMHUYECKHE CBOWCTBA HE(TH U ra3a v MOpo/,

cllararommx HG(I)THHLIG I1J1aCThI.

Pa3nen 3. BekpbiTHe NPOIYKTHBHBIX ILIACTOB.

[Touck u pa3Benka HedTerazoBbIX MecTOpoxAeHHH. KOHCTpykuusi CkBaXMH. MeTonsl OypeHus

cKkBaXkuH. bypoBsie pacTBopbl. OCBO€HHE CKBaKUH HOCTE OypeHuUs.

Paznea 4. Hecranmuonapuasi puiibTpauus yupyrou skMJIKoCTH U ra3a.
[TpunHIIUTIEI pa3pabOTKU MECTOPOXKAEHUH. ParinonanpHas cuctema pa3paboTKH.
Paznea 5. [lognep:xanue NjaacToBOro J1aBJIeHUS.

Ycnosue INPpUTOKa JKUIAKOCTH K CKBAXKHHC. Bunpl 3aBojgHEHMS IJIACTOB. KOB(i)(I)I/II_II/IeHT

He(TEOTIAH.

Paznen 6. MeToab! noBbienusi Ko3(pguuuenta HepTeOTAAYH.

I'unpopnnamudeckre MeToabl. PU3NKO-XUMUYECKHE METO/bI. TEeII0BbIE U IPYTHUE METO/BI.
Paznen 7. Cnoco0bl 100b14M HedTH.

®donTtanHBIN c1toco0. ["azmudTHEI cmocos. Dkcmnyatanus HICHY. Okcruryatanus YOIIH.
Pa3nen 8. Mertoan! yBeinueHusi 1e0MTa CKBAKHH.

Xummnueckue MeToibl. Mexannueckue MeToibl. TemnoBble 1 KOMIUIEKCHBIE METOIBI.

Paznen 9. TKPC.

BI/II[LI TEKYHIICTO PEMOHTA CKBaKWH. BI/IIH)I KalmuTaJIbHOT'O PEMOHTA CKBAXKHH.

Pa3nen 10. Coop n moAroToBKa CKBa:KMHHOM MPOTYKIMH.

Cuctemsl coopa B 3amaguoit Cubupu. [loaroroBka cKkBa)XMHHOW MPOIYKIIUH HA MECTOPOKACHUH.
Paznen 11. TpancnopTupoBaHie CKBAKHHHOM NMPOXYKIMH.

Knaccudukanus TpyoorpoBo1oB. 3ammra TpyOOIpoBOI0OB OT KOPPO3HUH.




5.2.2. Copepxanne TUCHMIIIMHBI/MOIYJIA 110 BUIAM Y4eOHBIX 3aHATH.

JleknoHHLBIE 3aHATHS

Tabmuua 5.2.1

Ne Homep O6nem, uac. Tema Jexkuuu
n/n pasaesa
JTUCHHUTLINH ODO/
bl 0390/
300
1 1 4/2/1 - 3HaueHue HeTH U ra3a B HAPOJAHOM X03siicTBa PD;
- OCHOBHBIE pailOHBI JOOBIYH U MIOATOTOBKU HE(TH M ra3a
2 2 3/21- - 00pazoBaHue TOPHBIX MOPOJI U TOJE3HBIX UCKOTAEMBIX;
- oOpa3oBaHue HE(YTAHBIX U Ta30BBIX MECTOPOKIACHUH;
- IPOUCXOKICHNUE HE(PTHU U ra3a;
- (pu3mKO-XxMMUYecKHe CBOWCTBAa HE(TH W Traza W TOPOJ,
CJIararIuX HEQTSIHBIC MJIACTHI
3 3 3/2/1 - IOUCK M pa3Bejika HeTera3oBbIX MECTOPOKICHHUM;
- KOHCTPYKIIMSI CKBaXKHH;
- METOJIbI OypEeHUS CKBAKUH;
- OypOBBIC PaCTBOPBHI;
- OCBOEHHE CKBAXHH T0CJe OypeHHs
4 4 3/11/- - IPUHIIMUIIBI Pa3pabOTKH MECTOPOKICHUIA;
- paMoOHaJIbHAS CUCTEMA pa3pabOTKH
5 5 3/1/- - YCIIOBHUE MPUTOKA JKUKOCTH K CKBAXKUHE;
- BUJIbI 3aBOJTHEHHMS TTACTOB;
- koahpunmeHT HepTeoTHAUN
6 6 3/1/1 - THAPOAMHAMUYECKHAE METO/IBI,
- (PU3UKO-XUMHUUECKUE METOIBI;
- TETUIOBBIE M JIPYTHUE METOIBI
7 7 3/1/- - (hoHTaHHBIN CTIOCOO;
- ra3nuTHBIN CrIOCO0;
- skcrutyarauus LLICHY;
- skcruryatanus Y DI H
8 8 3/1/- - XUMHUYECKHE METOBI;
- MEXaHUYECKHUE METO/IbI,
- TEIIOBBIE M KOMIIEKCHBIE METOIbI
9 9 3/1 - BUJIbI TEKYIIIETO PEMOHTA CKBA)KUH;
1 - BUJIbl KAIIUTAJIHHOTO PEMOHTA CKBKUH
10 |10 3/11/1 - cucteMbl coopa B 3amagHoit Cubupu;
- MOJITOTOBKA CKBAXXMHHOM MPOAYKIMU Ha MECTOPOXKICHUU
11 |11 3/1/1 - KJIaccU(UKaIUs TpyOONPOBOIOB;
- 3amuTa TpyOOIpOBOIOB OT KOPPO3IUHU
Htoro 34/14/6
IIpakTHuyeckue 3aHATUS
Tabmuma 5.2.2
O0newM,
qac.
éjir’[ Hﬂoizedﬁi;f;a ODO/ Tema npakTHyeckux pabOTHI
0O3®0/
300
3 Pacuer koaurmenTa obmeit mopucroctu. Pacuer koaddurmenrta
1 4/2/- | abcomroTHOM MPOHUIIAEMOCTH TTOPObl. OTpeieeHne yaeabHO

ITOBCPXHOCTHU ITOPOABI




2 4 4/2/1 | PacyeT maacToBOro JaBaCHHS HEDTIHON M ra30BOM CKBAYKUHBI
3 6 3/2/]1 | Pacuer hoHTAaHHOTO NOABEMHUKA
4 9 3/1/1 | Pacuer u moxbop obopymoanus IIICHY
5 11 3/1/1 | T'uapaBaryYecKuii pacyeT MPOCTOro TpyOompoBoIa
Hroro: 17/8/4

JlabopaTopHbie padoThI
Jlabopamopuvie 3anamus y4eOHbIM NIAHOM He NPedyCMOMpeHbl

CamocrosiTesibHast padoTa CTyIeHTa

Tabauua 5.2.4

/1

Homep
paszmena
JUCLUILIT
HHBI

OO0BbeM,
qyac

ODO/
0300/
0390

Tema

Bug CPC

716120

- 3HaYeHue HedTH U Tasza
B HApOJHOM XO3SHCTBa
PO;

- OCHOBHBIE  pPalOHBI
)106I)I‘~II/I U TOATOTOBKU
HeTH 1 raza

W3ydenne TEOpETHYECKOrO  MaTepHala,
HOJArOTOBKA K MPAKTUYECKUM 3aHATHIM

- o0pa3oBaHuE TOpPHBIX
nopoJy, ¥ HOJE3HBIX
HCKOIIaEMBIX;

- oOpazoBaHue HE(PTIHBIX
u ra30BbIX
MECTOPOXKICHUI;

- MPOUCXOXKICHHE HEPTH
U rasa;

- (U3UKO-XUMHUYECKUE
CBOWCTBa HEPTH U Taza U
HOpOJ, ClIararoInx
He(TsHbIE MJIACTHI

N3ydeHne TeopeTHuecKoro MmaTepuaia,
MOArOTOBKA K MPAKTUYECKUM 3aHATHIM,
o(opMIIEHHE OTYETOB 110 HUM, [TOAITOTOBKA
K TECTUPOBAHUIO

- TOHCK U pa3BelKa
He(dTera3zoBbIX
MECTOPOKIECHHUI;

- KOHCTPYKIIMS CKBaXKHH;

- METO/BI OypeHus
CKBaXXMH;

- OypoBBI€ PaCTBOPBHI;

- OCBOEHHME CKBaXHH
nocyie OypeHust

I/I3yquI/Ie TCOPECTUUCCKOTO Marepuaia,
MNOoATrOTOBKAa K IMPAKTUYCCKUM 3aHATHAM H
O(I)OpMJ'IeHI/Ie OTYCTOB I1I0 HUM

10/20/20

- TMPHUHIMIBI pa3pabOTKU
MECTOPOKIAECHHU;

- paluoHanbHas CUCTeMa
pa3paboTKu

W3yuenne TeopeTHUYECKOro  MarepHala,
MOArOTOBKA K MPAKTHUYECKUM 3aHATHUSAM,
oopmiIeHHE OTYETOB MO0 HUM, MOJArOTOBKA
K TECTUPOBAHUIO

10/14/20

- yclIOBHE  TPHUTOKA
KHKOCTH K CKBOKUHE;

- BUABl  3aBOJAHCHHS
IUIACTOB;

- KoahduUueHT
HedTeOTIaYH

I/I3yquI/Ie TCOPECTUUCCKOTO Marepuaia,
MMOATrOTOBKA K MPAKTHUYCCKUM 3aHATHUAM




10/26/29 | - THIPOAMHAMHYECKUE
METOIBI;

W3yuenne TeopeTHYECKOro  MaTepHaa,
- (U3UKO-XUMHUYECKUE

6 6 ) MOJArOTOBKAa K MPAKTUYECKHM 3aHATHUAM U
METOIBI;
TECTUPOBAHUIO
- TEIUIOBBIE W JpPYyTHE
METO/IBI
-/-1- - (hoHTaHHBIH CIIOCO0; M3ydeHune TeOpeTHYECKOTO MaTepuara,
7 7 - T3 THBIA c110c00; MOJrOTOBKA K MPAKTHYCCKUM 3aHITHAM U
- skcmutyatanus [HICHY; TECTUPOBAHUIO
- skcruryaranust YIOIH
-/-1- - XUMHYECKHE METO/IbI; M3ydeHune TeOpeTHUECKOTO MaTepraia,
8 8 - MEXaHMYECKHAE METOBI; | MMOArOTOBKA K MPAKTUYCCKUM 3aHATHIM H
- TETIOBbIC U | TECTUPOBAHHIO
KOMITJIEKCHBIE METO/IBI
-/-1- - BHUJIBI Tekymiero | M3ydeHnue TeopeTHUECKOrO MaTepHaia,
9 9 PEMOHTa CKBaXKHH; MOJrOTOBKA K MPAKTHYCCKUM 3aHITHAM U

- BUbl KallUTAJIbHOI'0 | TCCTUPOBAHUIO
PCMOHTA CKBAKHUH

-/-1- - cucteMbl cbopa B | M3yueHue TEOPETHUECKOIO MaTepHaa,
3anagnoi Cubupu; IIOATOTOBKA K IPAKTUYECKUM 3aHATUAM U
10 10 - MOJATOTOBKA | TECTUPOBAHUIO

CKBQXMHHOW MPOIYKIUHU
Ha MECTOPOXKJICHUH

-/-1- - knaccudukanus | M3ydeHne TeOpeTHUECKOro MaTepurania,
11 1 TpyGOIPOBOIOB; HOATOTOBKA K TPAKTUYECKUM 3aHATHAM U
- 3ammTa TPyOOIPOBOJIOB | TECTHPOBAHHIO
OT KOPPO3HH
12 | sx3amen | 20/20/9 | IloaroroBka K 3K3aMEHY Craua 5K3aMeHa
Hroro: 57/86/98

5.2.3. TlpenogaBanye MUCIMILIMHBI/MOAYJISL BEACTCS C TPUMEHEHHUEM CIICTYIONTUX TPATUIIMOHHBIX U
WHTEPAKTHBHBIX BHJIOB 00Pa30BATEIbHBIX TEXHOJIOTHIA:
- JIGKIIMM: JIEKIUS — BU3yallu3allisg C HCIOJIb30BAaHUEM MYJIbTUMEIUWHOTO MaTepuaia; JEeKIHs
poOJIEMHOTO XapakTepa; JeKIus — Oecena;
- TIpakTUYecKue paboThl: paboTa B mapax; MHAMBUAyalbHas paboTa; paboTa B rpymnmnax; pazoop
IIPAaKTUYECKUX CUTYyaLUH.

6. TemaTnka KypcoBbIX padoT/IIPOEKTOB
KypcoBbie paGoThI/IPOEKTHI YU€OHBIM IJIAHOM HE TIPETYCMOTPEHBI.

7. KonTpoJsbHbie padoThl
KoHTtpomnbHble paboThl y4eOHBIM INIAHOM HE ITPEy CMOTPEHBI

8. Ouenka pe3yJIbTATOB OCBOEHUS TUCUMILIUHBI/ MOLY IS

8.1. KpI/ITepI/II/I OLCHHWBAaHUA CTCIICHU ITOJJTHOTHI U Ka4Y€CTBA OCBOCHUA KOMHCTCHHHﬁ B COOTBETCTBUHN
C IJTAHUPYEMBIMU pe3yJIbTaTaMu 00ydeHHs puBeeHb! B [Iprmoskenun 1.

8.2. Peiitunrosast cucrema OLOCHHWBAHUA CTCIICHU ITOJHOTHBI U Kade€CTBa OCBOCHUA KOMHGTGHHI/Iﬁ
oOyyJaronuxcsi ouHO# hopMbl 00yUEHHS TIpeicTaBlieHa B TabuIe 8. 1.

Tabmua 8.1

Ne Buabl KOHTPOJILHBIX MEPONIPUSITHIT™ Bbanabl
n/n

1 [IpenocraBienue oTyera mo pacyery kodd¢uimenra odmeil TopucTocTu 0-4




0caZioyHbIX nopoj. OnpeneneHne rpaHyJIoMeTPUYECKOI0 COCTaBa

2 [IpenocraBnenne ordyera 1O pacueTy KodpduuueHta aOCOTIOTHOM 0-6
IPOHHULIAEMOCTH Nopoibl. OnpeneneHue yelIbHOW NOBEPXHOCTH

4 Tecr mo temam: Hctopus pa3BuTHS HE(PTIHONH MPOMBIIIICHHOCTH. 0-20
CgoiicTBa HE()TH W Ta3a U BMEIIAOIICH UX TTOPOABI-KOJUIEKTOPA (10 Bompocos 1o 2

Oasa)

Hroro 3a 1 aTTecranmio 0-30

5 [IpenocTaBienne oT4era 1Mo pacueTy IUIACTOBOTO JaBlICHUs HeDTSHOU U 0-4
ra30BOi CKBaKUHBI

7 [IpemocraBnenne or4yera MO pacyeTy NPUEMHCTOCTH HATHETATEIbHOMN 0-6
CKBaXKMHBI

8 Tect mo temam: IlepBuyHOE M BTOPUYHOE BCKPBITHE HPOIYKTHUBHBIX 0-20
wiactoB. Hasnauenne III1[]. Meronsl mnoBbimenus kodgduuuenta | (10 Bompocos mo 2
HedTeoTIauH Oasa)
Hroro 3a 2 aTTecranmio 0-30

10 | [IpenocraBnenue oTyeTa Mo pacyeTy (HOHTAHHOTO MObEMHHIKA 0-6

11 | IIpenocraBienue oTyeTa 1o pacueTy u noxdop obopynosanus HICHY 0-8

12 | IIpenocraBneHue oT4yeTa MO THUAPABIMYECKOMY pacyeTy IMpOCTOro 0-6
TpybomnpoBoga

11 Tect mo temam: CriocoObl 100bIYM HEPTH. MeToabl yBeNIUdYeHHs Ae0uTa 0-20
ckBaxkuHbl. Bugst TKPC. (10 BompocoB 1o 2

Oasa)

HToro 3a 3 arrecTanuio 0-40
Bcero 3a 1 cemecTp 0-100

9. YueOHo-MeTOAMYecKOe U HHPOPMALIMOHHOE 00ecniedeHHe TUCIUTIIMHBI

9.1. [lepeuenpb pekOMeHIyeMOM TUTEpaTypbl IpeacTasieH B [Ipunoxenun 2.

9.2. CompemenHnble mnpodeccuoHaIbHbIC 0a3bl JaHHBIX W HHGOPMAIMOHHBIE CIPABOYHBIE
CHCTEMBI:

— DOnekTpoHHas OubnuoreyHas cucrema FElib, mnomHoTekcroBas ©6a3a nmanHeix TUY,
http://elib.tsogu.ru/(gara obpamenus 30.08.19)

— Hayunast anextponnas Oubnmoreka eLIBRARY.RU, http://elibrary.ru/(nata oOpamuenus
30.08.19)

— IlpodeccronanbHple CHpaBOYHBbIE CUCTEMbl. HalMOHANBHBIM IIEHTP pPACHpPOCTPaHEHUS
undopmarmu EDK OOH. — Pexxum noctyma: http://www.cntd.ru (nara oopamenus: 29.08.2019).

— CnpaBo4HO-TIpaBoOBast cucreMa KoncynprantlLmtoc. - Pexum JIOCTyIIa:
http://www.consultant.ru (nara o6parienus: 29.08.2019).

— Cucrema noaaepkku yaeoHoro npoiecca «Educony;

— OBC «M3narensctBa Jlanby», I'paxknancko-npaBoBoil noroBop Ne885-18 ot 07.08.2018 r. Ha
OKazaHue yciayr mno npengoctaBieHuto poctyna k ObC wMexny PI'BOY BO «Tromenckuit
uHaycTpuanbHbiil yauBepcute™» u OO0 «M3natensctBo Jlanb» (10 31.08.2020 1.);

— DBC «dnekrponnoro usnarensctsa KOPAWTY, I'paxiancko-npasosoii gorosop Ne 884-18 ot

08.08.2018 r. Ha okazanme yciayr mno mpeaocraBieHuto jgocryna k OBC mexny PI'BOY BO



http://elib.tsogu.ru/(%D0%B4%D0%B0%D1%82%D0%B0
http://elibrary.ru/
http://www.cntd.ru/
http://www.consultant.ru/

«TIoMeHCKHiT MHIyCTpHaIbHbIA yHHBepcuteT» 1 OO0 «neKkTpoHHOe H3maTensetBo FOPAWITY (0
31.08.2020 r.);

— OBC «Ipocnekr», I'paxgancko-npaBoBoii goroBop Ne 882-18 or 09.08.2018 r. Ha
MPEAOCTaBIICHUE JOCTYIa K AJIEKTPOHHO-OMOMmnoTeunor cucrteme mexay @I'BOY BO «Tromenckuit
nnaycrpuaneHelid yausepcure™» u OO0 «ITPOCIIEKT»;

— Hayuno-texanueckas 6udanorexka ®I'bOY BO PI'Y nedrtu u raza um. I.M. I'yGkuHa;

— HayuHno-texumnueckas oubnuotexka ®I'bOY BO YITY (r. VxTa).

9.3. JlumeH3nMOHHOE W CBOOOJHO pacHpoCTpaHseMoe IMpOorpaMMHOE obecreyeHne, B T.4.
oreuecTBeHHOTO npousBoacTBa: Windows 8 (Jlunensnonnoe cornamenue Ne8686341), Microsoft Office
Professional Plus (JToroBop Ne1120-18 ot 03 aBrycra 2018 1.).

9.4 JluneH3WOHHOE W CBOOOJHO pacmpocTpaHsSeMOe IMporpaMMHOE oOecreueHue, B T.4U.
oTeuecTBeHHOTO mpou3BozacTBa: MS Office

9.5 JIuneH3nOoHHOE ¥ CBOOOHO PacIpOCTpaHsIeMOe IPOrpaMMHOe 0OecrieyeHue, B T.4.

OTCYCCTBCHHOTI'O ITPOU3BOACTBA:
- MS Office

10. MartepuajbHO-TeXHHYECKOE o0ecreyeHue JUCHUTLITMHBI

[TomemeHus At MPOBECHUS BCEX BUOB PAOOTHI, IPEyCMOTPEHHBIX YI€OHBIM IIJIAHOM,
YKOMIUIEKTOBAaHbI HEOOXOIMMBIM 000PYIOBAaHUEM M TEXHHYECKUMHU CPEJICTBAMU O0yUCHUSI.
Taobmauua 10.1

ITepeveHb TEXHUYECKUX CPEACTB O0YUCHUS,
HEOOXOIUMBIX JIISI OCBOCHHUS
JUCLIMTLTUHBI/MOTY JIst
(IeMOHCTpalMOHHOE 000PY/I0BAHNE)

[lepeueHn 000OpyIOBaHUS,
Ne i/t HEOOXOIUMOTO [JII OCBOEHHUS
JTUCIMILIHHBL/ MOTY JISt

pUOOP AJIS ONpeIeTICHUS
KapOOHATHOCTHU TOPHBIX MTOPOJT
«KamomeTp» ¢ BBITSDKHBIM

1 mKagoM;

AJIEKTPOHHBIE BECHI (151
OTIpeIeJIeHUs TIOPUCTOCTH
MetoznoM [IpeobpakeHckoro);

Kommnekr MYJIbTUMEAUINHOTO
000py10BaHUS: MIPOEKTOP, JKpaH,
KOMIIBIOTEP, AKyCTHYECKasi CUCTEMA.
JlokanbHasi ¥ KOPIIOPAaTUBHAS CETh

Kommtekr MyJ'ILTI/IMCZ[I/If/'IHOFO O60pyHOBaHI/I$IZ
2 - MPOCKTOP, O9KPaH, KOMIIBIOTCP, aKYyCTUYCCKAasA CUCTEMA.
JlokanpHas u KopriopaTuBHas CETb

Kommiexr MYJIBTUMEIUHHOTO 0o0opyoBaHusL:
3 - MPOEKTOP, IKPaH, KOMIIBIOTEP, aKyCTHYECKasi CUCTEMA.
JlokasipHast ¥ KOPIOPATHBHAS CETh

ra30BOMIOMETPHYECKHIA Kommexr MYJIbTUMEIUHHOTO 000opynoBaHUs:

4 H . MPOEKTOP, IKPaH, KOMIBIOTEP, aKyCTHYECKast CHCTEMA.
THKHOMETP «110pOMCD»; JlokaspHas ¥ KOPIIOPAaTHBHAS CETh
I'a30BOMIOMETPHYECKHIA Kommexr MYJTBTHMEIIHHOTO o0bopynoBaHUS:

5 MIPOEKTOP, IKpaH, KOMIBIOTEP, aKyCTHYECKast CHCTEMA.

nukHOMeTp «llopomep»; JlokanbHas 1 KOPIIOPATUBHAS CETh




Kommiexr MYJIBTUMEIUHHOTO o0opyoBaHusL:
6 - MPOEKTOP, IKPaH, KOMIIBIOTEP, aKyCTHYECKasi CUCTEMA.
JlokayipHast ¥ KOPHOPATHBHAS CETh

11. MeTtoanyeckue ykazanus no opranusanuu CPC

11.1. Metoauueckue yka3aHus M0 MOATOTOBKE K MPAKTUYECKUM paboTaMm.

Jns >ddexTuBHON paboThl 00YyYAIONMIMIICS TOHKEH M3YyYWTh TEOPETHYECKHH MaTepual Mo TeMe,
O3HAKOMUTBCS C LIETBI0 M MOCIEI0BATEIbHOCTHIO BBIIIOIHEHUS J1a00OpaTOpHON paboThl, UCTIONb3YEMbIM
000pYIOBaHUEM U U3YyUUTHh TEXHUKY 0€30MIaCHOCTH TPH BBHITIOTHEHUU PaOOTHI

BBenenue

Metoauueckre yka3zaHUS IO BBIIOJHEHHIO MPaKTHYECKHX paboT mo aucuurmimHe «OCHOBBI
He(Tera3onpoMbICIOBOTO Jelia» pa3padoTaHbl HA OCHOBE pabodeil mporpamMmbl U MpEeAHA3HAYCHBI s
dhopMupoBaHHs HEOOXOAMMBIX OOIICKYJIBTYPHBIX M TPO(ECCHOHATBHBIX KOMIIETEHIIUNA BBIMTYCKHUKA
Hanpasienus 21.03.01«Hedrerazoroe aenoy», kBanupukanumu 6akaiasp.

K xaxmoit mpakTudeckoit pabore maroTcs oOmue PEeKOMEHIAIMA IO TEeME M BOMIPOCHI IS
camorpoBepkd. [Ipu BBIMOTHEHUH TMPAKTUYECKUX pPabOT HEOOXOAMMO WCIIONB30BaTh MaTepHal,
W3JI0’KEHHBIN B KOHCTIEKTE JICKIIUA W MPEIOCTABICHHBIN MTPEMOJaBaTEeIeM CIIPABOYHBIN MaTepHall.

Odopmiienne paboT Mpou3BOAUTCA Ha JucTax ¢popmara A4 B Me4aTHOM BUJAE WIHM B PYKOITUCHOM
BU/JIE B OTAEJIbHOI TeTpaiu.

IIpakTuyeckas padbora Ne 1
Pacuer ko3¢ppuniuenta o0uei MOPHUCTOCTH 0CATOYHBIX MOPOI.
Pacuyer ko3¢ punmenta abCcoTIOTHON NPOHNIAEMOCTH MOPOABI.
OnpenesieHne yaeabHON MOBEPXHOCTH MOPObI

OO01mue mooxKeHus

[Toxg mopUCTOCTHIO TOPHOW MOPOJIBI TOHUMAIOT HAM4YUe B Hel mycToT (mop). Koaddumuentom
HOJTHOM (MM aOCONIOTHOMN) MOPUCTOCTH T, HA3bIBA€TCS OTHOLIEHUE CyMMapHOro o0beMa Hop Vi, B
o0pasue NopoAbl K BUAUMOMY €ro 00seMy Vg

m, = # 1)
o0p

N3mepsiercss KO3(PPHUIMEHT MOPUCTOCTH B JOJSAX WIM B NpOIEeHTaXx oOvema mopoasl. Ilo
MPOMCXOXACHUIO TOpPhl M JpyrHe IMyCTOTHI MOAPA3JENSIOTCS Ha MEepBUYHbIE W BTOpHuYHble. K
MIEPBUYHBIM OTHOCST IyCTOTHI MEXKIY 3€pHaMU, IPOMEXKYTKA MEXAY IUIOCKOCTSIMH HACIOCHUS U T. A.,
oOpa3yromuecs B MpoIecce OCaAKOHAKOIIEHUS U (opMUpoBaHus MOpoasl. Ko BTOpUYHBIM —TIOPHL,
oOpasyrolmecs: B pe3ysbTaTe MOCIeAyIOMUX MPOLECCOB Pa3ioMa U IPOOJICHHs MOPOJIbI, PACTBOPEHHUS,
BO3HUKHOBEHUS TPELIUH, (HaIPUMEp, BCIECICTBUE TOJIOMUTH3AIUM) U T. [I.

[TponnnaemocT— (QUIBTPALIMOHHBIM TapaMeTp TOPHOH MOPOJbI, XapaKTEpU3YIOIMIUK ee
CIOCOOHOCTH MPOITYCKATh K 3a005IM CKBaXKUH HE(PTh, ra3 M BOY.

AOCONIOTHO HENPOHUIAeMbIX Ted B mpupoje HeT. OJHAKO NMPH CPaBHUTEIBHO HEOOJIBIIUX
nepemnajgax JaBieHU B HE(TAHBIX IJIaCTaX MHOTHME MOPOJbI B pe3ybTaTe HE3HAUUTEIbHBIX pa3MepOB
IIOp B HUX OKAa3bIBAIOTCS MPAKTUYECKH Maj0 WJIM COBCEM HENPOHHUIAEMBIMHU ISl KUAKOCTEW M ra3oB
(TTIUHBI, CTIAHIIBI U JIP. ).

bonpmias 4acTe OCamoO4HBIX MOpPOA OO0NanaeT TOM WM WHOW NpoHHUIaeMocThio. [lopoBoe
MPOCTPAHCTBO 3TUX MOPOJ, KPOME MPOCTPAHCTBA C CyOKamWUIAPHBIMU TMOpaMH, cllaraercs Mopamu
Oompmioro pasmepa. Ilo SKcrepUMEHTATbHBIM JAHHBIM, JMAMETPhl MOMABIAIONICH dYacTH 1Op
HedTecomepkamux KOUIEKTOPOB O0oJbIe 1 MKM.

B npornecce pazpaboTku HEPTIHBIX U TA30BBIX MECTOPOXKACHUI BCTPEUYAIOTCS PAa3JIMUHbIE BUIIBI
¢bubTpauu B MOPUCTON Cpelie )KUIKOCTEH M ra3oB WM UX CMECe — COBMECTHOE JABIKEHHE He(TH,




BOJIBI M Ta3a WJIM BOJBI 1 HEPTH, HEPTH ¥ Ta3a Wi TOJIbKO HeTH mim raza. [Ipu 3TOM NMpoHUIIAEMOCTH
OTHOM W TOM ’X€ MOPUCTOM cpensl [uIs JaHHOW (pa3bl B 3aBUCHUMOCTH OT KOJIMYECTBEHHOTO U
KayecTBEHHOro coctaBa (a3 B Hell Oynmer pasnuunoid. [losTomy i XapaKTEpUCTHKH MPOHUIIAEMOCTH
nopoa HedTecomepKaluX TIJIACTOB BBEACHBI MOHATUS aOCONIOTHOW, »ddekTuBHON ((pa3oBoil) u
OTHOCHUTEIBbHON MPOHULIAEMOCTEM.

Jlis XapakTepuCTUKU (PU3NYECKUX CBOMCTB MOPOJT UCTIONIb3YEeTCs AOCOMIOTHAS IPOHUIIAEMOCTb.

[Tox aGCONMOTHON MPHUHATO TMOHUMATh MPOHHUIAEMOCTh MOPUCTON Cpebl, KOTOpas OmpeaesieHa
IIPpY HAJIMYKU B HEH JIMIIb OTHOM KaKoH-TH00 (a3bl, XHMHUUECKU MHEPTHOM MO OTHOILIEHHIO K ITOPOJIE.

AOCOMOTHasT TPOHHUIIAEMOCTh—CBOMCTBO TIOPOABI, HM OHAa HE 3aBUCHT OT CBOWCTB
GuIbTpyIoIIencs )KUAKOCTH WM ra3a M Mepenaja JaBlIeHUs, €Cli HeT B3auMoJeHCTBUS (IIOMIIOB C
nopojoii. Ha mpakThke >KMIKOCTM 4YacTO B3aWMOICHCTBYIOT C TMOPOAOW (TJIUHUCTBIE YaCTHUIIBI
pa30yxaloT B BOje, CMOJbl 3a0uBaroT mopsl). [loaTomMy Ui OneHKH aOCOJIOTHOM HPOHMIIAEMOCTH
OOBIYHO HMCTOJNB3YETCS BO3AYyX WJIM Ta3, TaK KaK YCTaHOBJIICHO, YTO TpPH JBWKCHUU KHUIKOCTEH B
MIOPHUCTOM cpeJie Ha ee MPOHULIAEMOCTb BIMSAIOT (PU3HKO-XUMHUECKUE CBOMCTBA KUIKOCTEH.

®a30B0if HA3BIBAETCS POHUIIAEMOCTH ITOPOJT ISl TAHHOTO T'a3a WM KHUIKOCTU TIPY HAJTMYWH FITH
JBIJKEHUM B MOpaX MHOro(a3HbIX CUCTEM. 3HAYEHHE €€ 3aBUCHUT HE TOJIBKO OT (PU3MYECKHX CBOMICTB
MOPOJI, HO TaK)Ke OT CTENEHH HACHIIIEHHOCTH TTOPOBOTO MPOCTPAHCTBA KHUIKOCTSIMH HITU Ta30M U OT UX
(U3NKO-XMMUYECKUX CBOUCTB.

OTHOCHUTENHHON TPOHUIIAEMOCTBIO TOPUCTOM CpeAbl Ha3bIBaeTCs OTHOWICHHWE (ha30BOU
MIPOHUIIAEMOCTH 3TOW Cpe/ibl AJIsl JaHHOH (a3bl K aOCOIIOTHOM.

VY aenpHON MOBEPXHOCTHIO HA3BIBACTCS IIIOMIAIh TOBEPXHOCTH BCEX YACTHUII, CJIATAIONINX MTOPOTY
B euHMIE 0ObeMa. BenencTsue HEOOMBIINX Pa3MEpPOB OTACIBHBIX 3€PEH MecKa U OOJIBLION MIOTHOCTH
YKJIaJKA MOBEPXHOCTH MOPOBOTO MPOCTPAHCTBA IUIACTa MOXKET JAOCTHTaTh OIPOMHBIX 3HAYCHUH, YTO
3HAYUTENIBHO OCJIOXKHSAET 3a/1a4y IMOJHOTO U3BJICYEHUS HEPTU U3 ITOPOIBI.

3amaua 1l

Onpenenutb Ko3pPULIHEHT 001Iel TOpUCTOCTH 00paslia MOPOAbI, €CiIi 00bEM 3epeH B oOpasLe
V,. O6pasen umeer (opmy HIMHApa ¢ auaMeTpoM Do, m mmHOR  Logp. JlaHHBIE 118 pacdeToB
npuBeeHb! B Tabnuie 1.

Tabauna 1 — UcxoaHble jaHHbIE

Bapuant 1/11 2/12 3/13 4/14 5/15 6/16 7/17 8/18 9/19 | 10/20

Dosp, MM 30 30 30 30 30 30 30 30 30 30

L o6p, MM 30 35 40 45 30 35 40 45 30 35

V,, e 16 20 25 22 18 19 20 22 13 16

Pemenue:
OmnpenensieM KO3 GHUIMEHT MOPUCTOCTH MO cooTHOIIeHN0: M=(V - V;)/Vo.
3
rne Vo, V;—00beMbl COOTBETCTBEHHO 00paslia Mopoabl U 3epeH B 00pasle, M.

3agaua 2

[To nansbM 3amaun 1 w TaGmuuel 2 ompeAenauTbh KO3(PQPHUIUEHT aOCOIIOTHON MPOHUIIAEMOCTH
HOpPOABI, NMPOIyCKas BO3MyX 4epe3 obpasen AMMHOU L. n nuamerpom Dgp. JlaBieHue mepen u 3a
obpasuom coorBeTcTBeHHO P1 1 Py. Bsaskocts Bozayxa mpu 20 °C (B ycnoBusx ombita) p=0,018 mIla-c.
3a t yepes oOpasen nmepemMecTuioch Vg Bo3ayxa Mpu aTMOC(HEPHOM JaBICHUH.

Tabmuua 2 — McxonHble faHHbBIE

Bapuant 1/11 | 2/12 | 3/13 | 4/14 | 5/15 | 6/16 | 7/17 | 8/18 | 9/19 | 10/20

P1x10°, ITa 1,4 1,5 1,6 1,7 1,8 1,9 2,0 2,1 2,2 2,3

P,x10°, Ila 1,0 1,2 1,1 1,3 1,4 1,4 1,6 1,7 1,5 1,8

VB, M° 0,0036 | 0,0038 | 0,004 | 0,0042 | 0,0035 | 0,0039 | 0,0041 | 0,0045 | 0,0044 | 0,0035

t, ¢ 180 190 185 200 175 195 200 210 205 179
Penrtenue:

Koa¢ppurment adbconroTHOM pOoHUIIAEMOCTH K orpenenstor mo ¢popmyie




— 2/'IIP2 .VB

F(P; — P;)t

rae l—mmuna oOpasma, M; F—riomaas momepedHoro ceueHust o0Opasia, MZ; U—BS3KOCTb
Bo3ayxa, Mlla/c; VB—oOBeM BO3JyXa, MEpEeMECTHBIIETOCS dYepe3 oOpaserl, M, P1, P,—naBieHue

COOTBETCTBEHHO Iepe]l U 3a obpasuom, Ila; t— Bpems nponysku, c. [loxctaBus B (popMyiy 4HUCIOBbIE
3HAYEHUS BEJINYUH, TOITYIUM:

)

3amaua 3

OnpenenuTh yIelbHYI0 ITOBEPXHOCTh MOPOJIBI C IPOHUIIAEMOCTBIO K M MOPHCTOCTHEO M 110
pe3yabpTaTam 3a1ad 1 u 2.
Pemenne. IpuOnmkeHHO yAeIbHYIO TIOBEPXHOCTH MOPOIBI MOKHO HAUTH 110 (hopMmyIe:

m
Fyﬂ =Cm ? (3)

rae C - k03 hUIMUeHT, 3aBUCSAIIUN OT PAa3HOPOIHOCTH YACTHII MeCKa (MPUHUMACTCS paBHBIM
0,353).

Bompocs! 11st caMonpoBepKu:

1. Yto MOHMMAIOT MOJ TOPUCTOCTHIO TOPHON TTOPOIBI?

2. EnuHUIBI U3MEepEeHUs: TOPUCTOCTH?

3. Uro Takoe abCOMOTHAS MPOHUIIAEMOCTh TOPHOM MOPOIHI?
4. Yro Takoe yJenbHas IOBEPXHOCTH?

IIpakTuyeckas padora Ne 2
Pacuer MoJ1eKyIsSIpDHOI Macchl M INIOTHOCTH rasa.
Pacyer miaoTHOCTH, 00BeMHOI0 KO3 PuuMeHTa U ycaaKu He(PpTH

OO0m11e NoI0XKEeHUS

[Ton mIOTHOCTHIO HEPTSHOTO Ta3a MOHMMAIOT €r0 Maccy, 3aKIYeHHYI B 1 M mpu 0 °C u
atMoceproM gasiennu P = 0,1 MITa, usmepsiercst B Kr/m°.

OTHOCUTENbHAs IUIOTHOCTh I'a3a — 3TO OTHOIIEHHWE IJIOTHOCTU ra3a K IJIOTHOCTH BO3[yXa MpH
CTaHAApTHBIX ycJI0BUAX. [log HOpMaIbHBIMU YCIIOBUSMH IOHUMAIOT YCJIOBHS, IPU KOTOPBIX JaBiieHue P
= 0,1 MIla, a temnepatypa T = 273 K (0°C); nox crangaptaeiMu — P = 0,1 MlIla, T =293 K (20°C).

MonekynspHas Macca ra3a ONpeNeNsieTcss IyTeM CYMMHMPOBAaHHMS MacC aTOMOB,
BXOJSIIUX B MOJEKYJIy; M3MepseTcs B MOJISIX WJIM KWIOMOJX. it Bcex ra3oB 00bEM KHIIOMOJI
MOCTOSIHEH M PAaBEH MPU CTAHAAPTHBIX ycaoBusax 24,05 M MpY HOPMAaJbHBIX - 22,41 M.
MorekymsipHas Macca raza IpH U3BECTHOM 00BEMHOM COCTAaBE PACCUUTHIBACTCS 1O (popmyIie:
n
Mr =2y Mj,
4.2)
i=1
rae Yi - MOJIbHAs 07151 I- TO KOMIIOHEHTa B Ta30Boit (ase; M - MoneKkyssipHas Macca I- r0 KOMIIOHEHTA;
N - YKCIIO KOMIIOHEHTOB B CMECH T'a30B.
[1n0THOCTH ra3a npu HOPMaJIbHBIX YCIOBUSAX BBIYUCISETCA IO (popmyie:
Pro = Mr/22,41,
4.2)
MIPU CTaHAAPTHBIX YCIOBUSIX - 110 (opMyJie:
Prer = Mr/24,05 (43)
OTHOCHTEIbHAS TUIOTHOCTH T'a3a 10 BO3YXY PACCUUTHIBACTCS MO (hopMmyIe:

pr=Mr/28,98. (4.4)

rae 28,98 - MosieKysipHas Macca Bo3ayxa



Wnu o gpopmyie:
P,
P 7129

BaxHoll xapakTepucTukoil HepTH sBisSeTcs MIOTHOCTh. OObIuHO OHa cocraBisger 750...940

(4.5)

3 3 3
Kr/M°, HO ObIBatoT HeQTH ¢ TWIOTHOCTHIO Oosee 1000 kr/m™ u menee 750 kr/m°. Bwmecte ¢ HedThIO Ha
MOBEPXHOCTb M3BICKACTCS ra3, HA3bIBAEMBIi MOy THBIM.

KonnuectBo raza B Ms, MPUBCACHHOC K HOPMAJIbHBIM YCJIOBUAM, MPUXOAAIICCCA Ha 1 Twum 1

3 o
M H3BJICHCHHOU HG(I)TI/I, Ha3bIBACTCA ra30BbIM Q)aKTOpOM.

I'a3z BBIACTIACTCA U3 He(i)TI/I Ha BCCM IIYTH ABMKCHHA OT IUIaCTa O YCTAHOBOK IMOATOTOBKH;

OKOHYATEeJIbHOE OTJENCHHE Ta3a MPOMCXOJUT Ha YCTAaHOBKAaX IOATOTOBKM HE(TH B KOHIIEBBIX
cenaparopax. O0beM Jera3upoBaHHON He(TH OTIMYAeTCsl OT oObeMa IuIacToBol HedtH. M3MeHeHUe
o0bema HedTH XapaKTepHu3yeT 0ObeMHBIN KO3 PUIINEHT, OnpeaesieMblii OTHOIIEHHEM 00beMa HepTH B
TUTACTOBBIX YCJIOBUSAX K 00BeMy naerasupoBaHHoi HedTH. Ilo BenmmumHe 00BEeMHOro KOd(QHIHEHTa
MO>KHO OTIPENIeIUTh YCaAKy HE(TH, OKa3bIBAIOIIYI0 YMEHbIIEHHEe 00beMa HEPTH MOCTe Jerazalum.

YcnoBHbIe 0003HaUEHUS B pacyeTax:
p - naBnenue, Mlla;
t - remneparypa, °C;
I'o - ra30HaCHIIIEHHOCTb, M3/M3;
Axr - K03hOUIMEHT u3MeHeHUus 00beMa He)TH U3-3a I3MEHEHHUSI €€ HACHIIIICHHOCTH Ta30M;
PH, Pr - INIOTHOCTh COOTBETCTBEHHO HE(PTH U Ta3a mpu 20 °C u 0,1 MIla, Kr/M3;
ol - KOOQPHUIUEHT TEPMUYECKOTO PaCIIUPEHUsI HEPTH.
O0beMHBI K03(DPHUIHEHT HEPTH MOKHO PacCUUTATh IO GopMYyIIe:
b=1+Aur-To+ au (t-20)-6,5-10* - p. (5)

Jlnis HedTel B TIIACTOBBIX YCIOBUSAX 00BEMHBIN KOA(PHHUIIMEHT NPUOIMIKEHHO MOXKHO PacCUUTaTh

o ¢opmysie:

- -3
b=1+310"T). (6)
Koo duumenr m3menenus: odbemMa HeTH H3-3a W3MEHEHHS €€ HACHIIEHHOCTH Ta3oM  Ajr

paccuuThIBaeTCs 1o popMmyie:

Aur =107 4,3 + 0,858pr + 5,2( 1- 1,5 T'0-10°) ['9-10°% - 3,54py-10°7] (7)
KoadduimenT tepMUvecKoro pacmmpeHuss HEPTH O pPaCCUUTHIBAIOT B 3aBHUCHUMOCTH OT

IJIOTHOCTH HE(TH IO CIIeYIOmUM (HopMyiaMm:

oy =107 2,638(1,169 - py-10°)  mpu 780<ppu< 860 kr/m’,
oy =103 1,975(1,272 - py-10°)  mpu  860<py< 960 kr/m’

(8)
[TnoTHOCTH HE()TH C PACTBOPEHHBIM B HEH T'a30M OMPEEIISIOT 110 PopMyJie:
pur =b™ (pu + pr -To) . )
KoaddumumeHT ycanku U pacCUUTBHIBACTCS CICTYIONUM 00pa3oM:
u=(b-1)/b. (10)
3apaua 1

B Ta6J'II/III€ 3 IMPUBCACHBI COCTAaBbl I'a30B THUIIMYHBIX I'd30BbIX, MA30KOHACHCATHLIX U HGq)TfIHBIX

MeCTOpO)KHeHHﬁ. PaccumnTath MOJICKYJIDHYIO MACCy  KaXIOro KOMIIOHCHTA, MOJICKYJIAPHYIO MacCCy
rasa, €ro IMJIOTHOCTL IIPHU CTAHAAPTHBIX YCIOBUAX W OTHOCUTCIIBHYIO IINIOTHOCTD 11O BO3AYXY.

Tabmuna 3 - KoMmoHeHTHEBIN cOCTaB rasa

Bapuant | MecTtopoxaenue KomnoHeHTHBIH cocTaB rasa, % o0beMHbIE

CH4 CoHe | C3Hg | C4sHyp | CsHyp | COo N>, H,S

CamoTaopckoe 53,4 7,2 15,1 8,3 6,3 0,1 9,6 -

Yperroiickoe 98,84 0,1 0,03 0,02 0,01 0,3 1,7 -

OpenOyprckoe 84,0 5,0 1,6 0,70 1,80 1,1 4.2 1,6

AIWOIN|F

[IaTnbIKCKOE 95,6 2,0 0,34 | 0,10 | 005 | 1,15 | 0,76 -




5 AcTtpaxaHckoe 58,86 | 1,88 0,6 023 | 0,12 | 110 | 138 | 26,5

6 Pomaukunckoe. | 37,3 | 20,7 | 189 | 9,5 48 - 8,8 -
7 TyliMazuHckoe 2 39,47 | 16,83 | 6,58 2,8 1,1 - 3162 | 1,6
Tabnuna 4 - ATOMHBIE MacChbl KOMIIOHEHTOB
KommoneHnt Bonopon Yraepon Kucnopon Cepa A3zot
ATtomMmHas Macca 1,008 12,011 15,999 32,064 14,007
3amaua 2

PaccunTarh IUIOTHOCTH, OOBEMHBIM KOA(POUIMEHT M ycaaky He(TH MO MCXOIHBIM JaHHBIM,
IIPEJCTAaBICHHBIM B Ta0auLE 5.
Tabnuna 5 - McxonHble JaHHBIC IJI1 PACUETOB

Bapuant | T'azoBsiii haxTop, IT;moTHOCTB II;moTHOCTB IT;macroBoe [TmacroBas
MM JeTa3upOBaHHON rasa, JaBJICHHE, TEMIIEPATyPa,

He(TH, Kr/m° Kr/M° MlIla °C
1/11 17,0 891 1,52 17,0 40
2/12 19,9 883 1,34 16,7 53
3/13 15,6 860 1,46 154 37
4/14 15,0 854 0,88 18,3 29
5/15 16,7 842 0,95 20,5 24
6/16 20,8 859 1,12 15,7 42
7117 18,0 900 1,43 17,8 25
8/18 14,4 891 0,98 18,0 47
9/19 14,5 900 1,01 19,2 50
10/20 15,4 862 0,94 16,9 41

Bomnpocs! 111 camonpoBepku:

1. Yro moHumaroT noj mioTHOCThIO He(pTu? EnnHuna umepeHus mioTHOCTH?
2. Kak onpenensiercs MoJeKyJsipHas Macca raza’?

3. UYro Takoe razoBsii hakTop?

4. Yro xapakTepusyeT u3MeHeHne oobeMa HeTu?

IIpakTuyeckas padora Ne 3
Pacyer ni1acToBOro gaBJjieHUus He(pTAHOM U ra30BOH CKBAKUHbI

OO0I111HE TTOJIOKEHNS

OmnpeneneHye m1acToBOro JaBji€HUsS MO JABJICHHUIO HAa YCThe HEQTIHOW CKBaKMHBI OCHOBAHO Ha
TOM, YTO B OCTAHOBJICHHOW CKBa)XMHE 3a00HHOE JaBJICHHE CTAHOBUTCS pPaBHBIM IJJACTOBOMY U
YPaBHOBELIMBAETCS J1aBJICHUEM CTOJI0A )KUJIKOCTH U YCTHEBBIM JaBICHUEM.

[Ton miuacToBBIM MOHUMAIOT JaBJIEHUE, IPU KOTOPOM He(Th, ra3 BOJa HAXOAATCA B IyCTOTax
KOJJIEKTOPA B €CTECTBEHHBIX YCIOBMSIX 3asieranus. [Ipupoa u BeauurHa 3TOro JaBjieHusl 00yCIOBICHbBI
TE€M, 4TO NPOAYKTHBHAs 4YacTh IUIacTa CBsi3aHAa WM Oblja CBSi3aHAa paHee C BBIXOJOM IUIacTa Ha
IIOBEPXHOCTh, 4Y€pe3 KOTOPBIM IPOUCXOAWIO €ro IWTaHue BOAOW. Pa3sHOCTH ypoBHEH, YacTo
3HA4YMTENbHAs, MEXIYy OOJIACThIO MHUTAHUS HAa MOBEPXHOCTU M TIIyOMHOW 3ajeraHust NMpOJSyKTHBHOM
4acTH IUlacTa U ONpeJeNnia HaJuurue B IOPOBOM MPOCTPAHCTBE M30BITOYHOIO AABJICHUS, HA3bIBAEMOIO
IUTACTOBBIM.

IInacToBoe naBieHWE HU3MEPSIOT B CKBAKMHAX C IOMOLIbI0 CKBAKMHHBIX MAHOMETPOB WIIH
PacCUUTHIBAIOT 1O MOJIOKEHUIO YPOBHS JKUAKOCTH B CKBaKMHE. Tak Kak 3a cUeT Beca CTOJ0a KUAKOCTH

! Cocra ra3oBoii da3sl ocie OIHOKPATHOTO PA3ra3MpPOBAHUS

? [ocIte mepBoii CTYIEHH CeNaparii YIIeHOCHOH HedTh




AABJICHUC Yy IMMOJONIBLI IJIACTa BBINIC, YEM Y KPOBJIM, TO OIPCACIICHHUEC IIACTOBOTO AABJICHUA ITPUHATO

- LBAPHANTA | 9\11 | 2\12 | 3\13 | 4\14 | 5\15 | 6\16 | 7\17 | 8\18 | 9\19 | 10\20
apaMeTp

;ﬂifHHa CKBUKHHBL | 1500 | 1600 | 1700 | 1800 | 1900 | 2000 | 2100 | 2200 2300 2400
WutepBan 1480 | 1580 | 1680 | 1780 | 1880 | 1980 | 2080 2180- | 2280- 2380-
nepdoparuu, - - - - - § §

hg, M 1490 | 1590 | 1690 | 1790 | 1890 | 1990 | 2090 2130 2290 2390
VceTheBoe gaBiieHUE

HedTAHOI 15 | 20 | 25 | 30 | 32 | 35 | 38 4,2 4,5 4,8
CKBAXUHBI

P,, MIla

YcTheBoOE naBiicHue 10 11 12 13 10 11 12 13 10 11

MPOBOJUTH B TOUKE, COOTBETCTBYIONIEH CEpEIMHE MPOyKTUBHOIO IJIacTa.

[TnacToBOE AaBlIeHWE U YPOBEHb KUIKOCTH U3MEPSIOT B HEPAOOTAMOIINX WIH CHECIHAIBHO IS
ATOTO OCTAHOBJICHHBIX CKBO)XMHAX. DTO MO3BOJISIET M30€kKaTh OMMOOK, CBI3aHHBIX C MPOIIECCOM Iepe-
pacrpeiesieHust 1aBJICHUs PU JBUKEHUHU KUIKOCTH 1O IJIACTY U B CKBAKUHE.

3agaua

Onpenenuth BETUYMHY IUIACTOBOTO JABJICHUS HA YpPOBHE BEPXHUX OTBEPCTHH (HIBTpa IO
MOKa3aHUsIM YCThEBOTO MAHOMETpPA 3aKpbITOM HEPTSHON (Ta30BOM) CKBaKUHBI. VICXONIHBIE TaHHBIC B
Tabnure 6.

Tabmuua 6 - McxonHele faHHbBIE



Fa30BOI>'I CKBa’>XHUHBI
P,, MIla
Craruyeckuit
YPOBEHb 0 100 | 150 | 200 | 250 | 300 | 350 400 450 500
Ner, M
263%‘““““’ 10 | 15 | 20 | 25 | 30 | 10 | 15 20 25 30
gﬂfr‘j;%“’ nedm™ | ooy | goo | 850 | 820 | 840 | 810 | 850 | 840 810 820
[lnoTHOCTE
ITIACTOBOM BOMBI p,, | 1100 | 1050 | 1100 | 1050 | 1170 | 1050 | 1100 | 1150 | 1100 1050
Kr/Mm°
OTtHOCHUTENBHAS
IJIOTHOCTb T'a3a Pr, 08 | 0,8 0,8 0,8 08 | 08 | 08 0,8 0,8 0,8
Kr/M°
Cpennsist
TeMIIepaTypa B 300 | 300 | 300 | 300 | 300 | 300 | 300 300 300 300
ckBaxune, T, K
KoadPpumuent
cBepxcxkmmaemoctn | 0,7 | 0,75 | 0,8 07 | 075 | 08 | 07 0,75 0,8 0,7
rasa, z
Pemrenue:
1.0Onpenensiem mnacToBoe JaBieHue HeTAHONW CKBaXHMHBI 110 (popmyiie:
P, =p.,9(H,—h,)-10° +P Mila (11)
T/I€ Pey — IJIOTHOCTH BOJOHE(PTIHOM CMeCH, pacCUUThIBaeTCs 1o hopmysie.
Poy = PN, +p,d—n)x2] M’ (12)
2.0mpenenseM MmIacTOBOE AaBJICHUE Ta30BOM CKBAKUHBI:
P, =P, -¢**Mla (13)

- 0,03415-p.H,
T2

€ — OCHOBaHHUE HaTypaJbHBIX Jorapupmos, e = 2,718

rac

Bomnpocs! 11 caMonIpoBepKH:

1. Yrto mOHMMAIOT II0/ IUIACTOBBLIM JaBJIeHUEM?

2. Kaxum npubGopoM U3MepsIOT TIIACTOBOE JJaBJIEHUE B CKBAKUHE?
3. Enunnmna n3MepeHus IacTOBOTO JaBICHHS

IIpakTuyeckasi padbora Ne 4
Pacuer NPUEMHUCTOCTH HATHETATeJbHOH CKBaKHHBI

OO01He mMoN0XKEHUA

HpI/IeMI/ICTOCTL HAarHETATENbHBIX CKBAXKHH - CIIOCOOHOCTH CKBaKUH IIPUHHUMATh MAKCUMAJIbHOC

. 3
KOJIMUYECTBO HarHETaTEeIbHOU BOABI (M/CYyT).

HpI/IeMI/ICTOCTL HArueTaTCJIbHbIX CKBA’KHWH 3aBUCUT B MEPBYIO OUYCPEAb OT IPOHHUIIAEMOCTHU ITOPOJ
W BEJIMYMHEI U30BITOYHOIO JaBJICHHA, CO3JaBa€MOI'0 Ha 3a005X CKBaKHH. HpI/IeMI/ICTOCTB TAaKX€ 3aBUCUT
U OT CCTKHM CKBaXWH, TaK KakK IIpU OI[HOBpGMCHHOﬁ pa60Te MHOI'OYUCJIICHHBIX HArHeTaTcJIbHbIX U

OKCILTYaTalHOHHBIX CKBAXXWH MEXIY HUMH BOZHUKACT NPAKTUICCKHU OUTYTHMOC BSaHMOHCﬁCTBHC.

HpI/IeMI/ICTOCTB Har"e€TaTcJIbHbIX CKBAXXHUH OOJI’)KHA OBITE HOCTaTOqHOﬁ JIIA obecreyeHHs 3aKauku

TEXHOJIOTHISCKOM KHUOKOCTHU.




3agaua

Onpez[eJme NPpUEMHCTOCTDb HarHeTaTeTbHOM CKBAYKUHBI.

Tabmuua 7 - UcxonHble naHHbBIE

No BapuanTa

Mapavierp N1 | 2\12 | 3\13 | 4\14 | 5\15 | 6\16 | 7\17 | 8\18
ITnacroBoe nasnenue P, 16,0 16,5 16,8 13,9 14,0 15,0 15,2 17,0
MlIIa
Paccrosinue ot ycThs 10
BEPXHHUX OTBEPCTUH 1500 | 1550 | 1600 | 1300 | 1350 | 1400 | 1450 | 1200
¢mibTpanuu Hy, M
Juamerp HKT d , MM 60 73 60 73 60 73 60 73
Tommmna mracra h, m 10 8 9 8 10 7 11 9
Koaddunuent
MIPOHMIIAEMOCTH TTOPOJIbI K, 0,15 0,2 0,15 0,2 0,15 0,2 0,15 0,2
MKM>
}F:i”‘lfqyc KOHTYpa MHTARHA 500 | 600 | 700 | 500 | 600 | 700 | 500 | 600
Panunyc ckBaxxuHbl 1o
JIOJIOTY I, MM 150
Koadduument
THIPOAMHAMHUYECKOTO 0.7
HECOBEPLICHCTBA Q¢ ’
JaBnerune nacocoB KHC
P.... MITa 9 9,5 10 10,5 11 9 9,5 10
Pa3HocTh reone3nueckux 50 45 40 35 30 o5 20 50
oTMeToK AH; , M
Jlraa 801080/ Lo, M 1000 | 900 | 800 | 1000 | 900 | 800 | 1000 | 900
Bsizkocth BonbI 1 , MITa*c 1
[T10THOCTD BOMIBI Py , KI/M 1000
YckopeHnue cBOOOTHOTO 98
najieHus g, m/c '
O06bemHubIi KO3 Gurment b 1,12

Mapame Ne BapuanTa

pametp O\19 | 10\20 | 11\21 | 12\22 | 13\23 | 14\22 | 15\25

ITnacroBoe nasnenue P, 13,0 12,0 12,0 13,2 13,6 14,3 15,0
MlIIa
Paccrositnue ot ycThs 10
BEPXHHUX OTBEPCTUI 1250 | 1100 | 1150 | 1220 | 1280 | 1330 | 1420
¢mibTpanuu Hy, M
Juamerp HKT d , mm 60 73 60 73 60 73 60
Tonmmua miacra h, m 10 8 9 8 10 7 11
Koadduument
npor;nuaeMocm mopo/isi K, 0,15 0,2 0,15 0,2 0,15 0,2 0,15
MKM




Pannyc xoHTypa nuranus

500 600 700 500 600 700 500
Rk, M

Pannyc ckBaxxuHbl 1o

JIOJIOTY I, MM 150

Koadduument

TUAPOAMHAMUYIECKOTO 07

HECOBEPLICHCTBA Q¢ ’

JaBnerune HacocoB KHC 10,5 11 9 9,5 10 10,5 11

Pwc, MIla

Pa3HocTh reone3snyeckux

oTMeTOK AH; , M 45 40 35 30 25 20 30
800 1000 900 800 1000 | 900 800

Jlimaa BomoBoaa gm0, M

Bsi3kocTh BoBI 144 , MITa*c 1
[InoTHOCTB BOJIBI g , Kr/M° 1000
YckopeHne cBOOOHOTO 98
najieHus g, m/c !
O6beMHbI K03 punreHT b 1,12

Penrtenue:

1. OnpenensiOT KOJIMYECTBO HATHETAEMOW B CKBa)KUHY BOJIBI 32 CYyTKHU:

QHar — 01236kh(P3a6R_ Pm)(oc M3 /Cym (14)

61, ,ng

c

— 103
T7Ie |y — BA3KOCTh BoAbl, [la*c, pu, = 10~ [Ta*c
[IpenBapuTebHO OMpeneisieM JaBlicHUE Ha 3a00¢ HArHETATENbHON CKBaXHWHBI. Tak Kak pacxon
HUJIKOCTH HEM3BECTEH, JIABJICHUE HA 3a00€ OMPEeIeIIAeTCs MPUOIIKEHHO 0e3 yueTa MoTeph Ha TPCHHUE:

P’1a6 = 2Preox + p*q*Hp*10° + Py MITa (15)
rae Preo; — NaBaeHne 00ycinoBaeHHOE pa3HOCThIO reoaesndeckux oTMeTok KHC u ckBaxunsl, MIla
Preon = +AH*p,*g*10° MIIa (16)

2. OnpeaenstoT MPUEMUCTOCTh HArHETATEIbHOW CKBAKHHBI Quary ¢ YUSTOM IMOTEPH JIABJICHHUS Ha
TPEHHE 0 MpeAbIAYIIEH GopmyIe.
[TpenBapuTebHO OMpeEeIiieM JaBlicHUE Ha 3a00€ ¢ Y4eTOM IOTePh Ha TPEHHE HarHETaTeIIbHOMN
CKBa)XMHBI, 3aBUCUT OT JIaBJICHUS HA BBIKHJI€ HACOCOB KycTOoBO# HacocHoU ctanuuu (KHC):
P.as = Picuic = Preox — Prp +p*q*H*10° MITa (17)
IJie TIOTEPH JaBJICHUS Ha TPEHHUE ompeaelsitores mo ¢popmysie lapcu — BeiicOaxa:

(Q'HGZH )2 (Hd) + Ieot))pe
dS

P.p,=0,108*A =Mlla (18)
rA€ Pp — IVIOTHOCTH BOABIL, KF/MS;

A — K03 PUITMECHT THAPABINYECKOTO CONMPOTUBICHUS, mpuHuMaeMm A=0,02...0,03;

d — Buytpennuii tuametp HKT (BomoBoaa), M.

Qv = 0,236kh(P,, —P,)o.

m*\cym

6,19 Tk
C
Bomnpock! 1151 caMOnpoBepKHu:
1. Jlns yero mpenHa3HayeHa HarHeTaTelbHAs CKBaXKMHA?
2. YTo Takoe MPUEeMHCTOCTh HarHETATEIbHOU CKBAKUHBI?
3. Ot yero 3aBUCUT MPUEMHUCTOCTh HATHETATEIPHON CKBAYKUHBI?



IIpakTnueckas padora Ne 5
Pacuer ¢OHTAHHOI0 MOABbEMHUKA

OO61ure nooxeHus

s obecrieuenust GOHTAaHUPOBAHUS BCE CKBaXKUMHBI 000pyaytoTcs ¢poHTanHbIMU TpyOamu (HKT
— HACOCHO-KOMITPECCOPHBIE TPYObI), KOTOPHIE CITYCKAIOTCS B CKBXXHHY OOBIYHO 10 32005 M C TIOMOIIBIO
KOTOPBIX OCBAaMBaIOTCS ()OHTAHHBIE CKBA)KUHBI M BBI3BIBAIOT NMPUTOK B HUX. DTO TPyObI CIEIyIOIUX
YCIOBHBIX AuameTpoB: 48, 60, 73, 89 u 102 mMm.

Haubonee ynorpeOutensHbiMu (mpuMepHO 85%) siBisitoTcst TpyOBl [uamerpoM 73 M. Jlumib 1uis
(OHTAHHBIX CKBAXUH, UMEIONTUX JEOUT HECKOIBKO COT METPOB KyOWYECKUX B CYTKH, MPUMEHSIOTCS 89
MM TpyObl. MOXHO cKa3aTb, 4TO BbIOOp Iuamerpa (HOHTAHHBIX TpyO ompenensercss He IeOUTOM
CKBa)XHMHBI, a YI0OCTBOM M TEXHHUYECKUMH YCIOBHSIMH HOPMAaJIbHOM JKCIUTyaTallid TaKUX (POHTAHHBIX
ckBaxuH. lllupokoe npumeHeHne 73-MM TpyO 0OYCIIOBIIEHO €Ie U TeM, YTO 3KCILTyaTalus (POHTaHHBIX
CKBa)XXKMH, KaK IMPaBHJIO, COMPOBOXKIACTCS OTIOXKECHHUEM MapaduHa Ha BHYTPEHHHX CTEHKaxX TpyO, /Ui
yJaJeHus1 KOTOPOro YacTO MPUMEHSIOTCS MEXaHUYEeCKHe CKpEOKH, CITyCKaeMble Ha CTaJIbHOM MPOBOJIOKE
B (hOHTaHHBIE TPYOBI Uepe3 JIyOpUKaTop.

Hecmotps Ha TO, 4TO Ha MpakTUKe AUaMeTp (POHTAHHBIX TPYO MPUHMMAETCS MOYTH Bcerja 0es
pacdera, BOIPOC O MPOITYCKHOW CITOCOOHOCTH (DOHTAHHBIX TPYO WK O Toja4e (POHTAHHOTO MOIBEMHUKA
IIPU T€X WU MUHBIX YCIOBUSAX Ha 3a00€ U Ha yCThe CKBAXKUHBI IIPECTABISACTCS HEOOXOAUMBIM.

3amaua

[TpousBecTu pacueT poHTaHHOTO O BEMHUKA. FICXOIHBIC TaHHBIC TPEICTABICHBI B TAOIHUIIE 8.
Tabmnura 8 - UcxonHble TaHHBIE

Bapuant 111 | 2/12 | 3/13 | 4/14 |5/15 |6/16 |[7/17 |8/18 |9/19 | 10/20

Paccrosinue or [ 1950 | 1945 |1954 | 1940 |1960 |1966 | 1955 |1961 | 1950 | 1949
YCThS JI0 BEPXHUX
OTBEPCTUI
¢bunpTpa Hy, M

IImacToBoe 22 20 25 22 21 24 20 23 20 25
JaBJICHHUE P,
MlIIa

3aboiiHoe 15 17 22 19 18 21 17 20 17 22
JaBJICHUE P.as,
Mlla

JlaBiaenue 9 8 8,5 9,5 9,2 8,9 8,8 9,1 8,5 9
HACBIMECHUS  Pyac,
MlIIa

YcerneBoe 1,4 15 1,2 1,3 1,2 1,4 1,5 1,3 1,4 1,2
nasyenue Py, MIla

HNuametp 168 146 168 146 168 146 168 146 168 | 146
AKCILTYaTalMOHHOMN
KOJIOHHEI D, MM

Koa¢ppunment 304 |22 21 19 20 25 23 22 29 21
MPOJTYKTUBHOCTH
K, t/cyr*MIla

[TnotHocte HedTn | 820 845 855 846 821 860 859 830 821 | 835
Px, Kr/m>

ITnmorHocts BOmwl | 1100 | 1090 | 1088 | 1100 | 1095 | 1085 |1100 | 1090 | 1100 (1001

Ps, kr/m®

OOBOJHEHHOCTD 10 15 20 25 18 22 14 19 10 20
Ng, %




Pemenne:
1. Ompenensitor rmyOUHy ciycka TpyO B 3aBUCUMOCTH OT TUIA CKBAXHH.
[Ipu P65 > Pyae T3 HAUMHACT BBIICISTHCS M3 HE()TH B CTBOJIC CKBAXKHMHBI, BhIIIE 32005, B aTOM
ciy4ae TpyObl JOCTATOYHO OMYCTUTH HA TIyOHHY:

_ (P3ab — Pnac) x10° o
P *Y

L=H, (19)

TJI€ Pew — IVIOTHOCTH CMECH, ONpeAIeNseTcs o hopMyIie:
— 3
pL’,\I_pS XnB +pH X(l_nS)KZ\M
2. Jlmametrp ¢onTaHHBIX TpyO MoOkHO ompenenuts 1o Gopmyne A.Il. KpbuioBa u3 ycnoBus
MHUHHAMAJIBHBIX TIOTEPh JaBJICHUS B KOJIOHHE, ITPU ONTHMAIBHOM PEXUME IS KOHIIA ()OHTAHUPOBAHUS:

d =188x _pXL _x® Q_ng_" _ (20)
(R, -P,)x10 pxgxL—-(PR-P,)x10

rae P1: Puac, €cii Piag > Plgc;

- OIIPEJCIIIIOT 110 (POopMyJie IpuToKa: Q) = wi - Paas) = oU, - = ,8 T/CYT
Q- omp opmyse mp Q = K(Pu: - Pas) " = 30,4(22-15)'=212,8 1/cy

3. Ilo HalineHHOMYy pacueTHOMY 3HAY€HMIO, IO BHYTPEHHEMY OUAMETPy BBIOMpAIOT OrpKaliumit
CTaHJIapTHBIN MEHBIINN AUAMETP MO TaOJIUIE XapaKTEPUCTHK TPYO.

4. BsiOupaem Tun TpyO: rnajgkue TpyObl MM C BHICAKEHHBIMH HApYKy KOHLAMHU.

IIposepsiem Bo3moxkHOCTh ciiycka HKT B naHHY!0 KOJIOHHY.

6. Marepuan TpyO noadbuparoT, UCXO/s U3 pacyeTa Ha PACTSHKEHUE OT COOCTBEHHON CHIIBI TSKECTH.
Jis sToro 3ajaroTcs TIpyNmod MPOYHOCTH cTanu Hanpumep D, u BhIMMCHIBAIOT 3HAYEHUS
CTparuBaroLiel Harpy3Kku i TpyO Perp.

7. Ompenensror mpeaeabHy0 NTyOuHy ciycka Tpy0 mo hopmyse:
D

118 THaakux Tpy0: Lyon = K&M (21)
xq

o

mp
rne K- koadunmenT 3anaca npo4HOCTH, IPHHAMAEM paBHBIM 1,5
Q - BEC OJIHOTO TIOTOHHOTO MeTpa TpyO, Ku
q=m*g*10 ° Ku (22)
rae M —macca 1 mOroHHoro merpa Tpyo, Kr
- yCKOpEeHHe CBOOOIHOTO MajIeH s, M/c .

BeiBoa: Ecnu Lo > L, TO BBIOpaHHast rpyImna NpoOYHOCTH YJOBIETBOPSIET YCIOBUIO TIPOYHOCTH.

Bomnpocs! 11t caMOnIpoBepKH:

1. Kak pacmmudpossiBaetcs «HKT»?

2. Tlepeuncnuts ctangaptabie nuameTpsl HKT.

3. Uewm ompenensercs BIOOp quamerpa GOHTAHHBIX TPYO Ha MpaKTUKE?
4. Tlo xakoii opMyJie pacCUMTHIBAIOT JUaMeTp (HOHTAHHBIX TPYO?

IIpakTuyeckasi padbora Ne 6
Pacuer n nondop odopynosanus IHICHY

OO01re MmoJ0KEHUS
Ob6opynosanue LLICHY:
1. donTaHHas apmarypa,
2. 00BsI3KA YCThsI CKBAKUHBI,
3. CTaHOK-KaJaJjkKa,
4. HAaCOCHO-KOMITPECCOPHBIE TPYOHI,
5. HaCOCHBIC IIITAHTH,



6. IIITAaHTOBLIN CKBAXKUHHBIA HACOC,

7. pa3IMuHBbIE 3alIUTHBIE YCTPOICTBA (Ta30BBIN WU MECOYHBIN SIKOPb, GUIABTP U T.1.).

B ckBaxune, oOopymoannoit IICHY, mnomada >XMIKOCTH OCYIIECTBISIETCS TIIyOMHHBIM
IUTYH)KEPHBIM HaCOCOM, KOTOPBIH MPUBOJIUTCS B IEHCTBHE C IOMOIBIO CHENMATbHOTO NMPUBOJA (CTaHKa-
KayaJK{) MOCPEICTBOM KOJIOHHBI mTaHr. CTaHOK-Kayajlka mpeoOpa3yeT BpallaTebHOE JBH)KEHUE
3JIEKTPOABHUraTeNsl B BO3BPATHO-MIOCTYATEIbHOE IBUKEHNE TIOJBECKH LITAHT.

[Tpumeps! ycIIoBHBIX 0003HaYEHHI Hacoca:

HBI1BII - 44-18-12-2-U - Hacoc BCTaBHO#, UCIOJHEHUEM MO HUIUMHAPY b (TOICTOCTEHHHBIH,
O€3BTYJIOUHBIN, ENBHBIN), /U AKCIUTyaTallil C TOBBIIIEHHBIM cojep)kaHueM mecka (Oomee 1,3 1/m),
YCIIOBHBIM pa3MepoM (muamerpoMm) 44 mm, xogom maywxkepa 1800 mMm, Hamopom 1200 M, 2 rpynmsl
MOCAJIKU ¥ U3HOCOCTOMKHUIA K arpecCuBHOM cpene - 1.

HacocHast mrtaHra mnpenHa3HaueHa Ui Iepelayd BO3BPAaTHO-TIOCTYMATEIbHOIO JIBUIKEHUS
ryHkepy Hacoca. llltanra mpexacraBiser co0oil CTEpKEHb KPYIJIOTO CEYCHHS C YTONIICHHBIMH
rOJIOBKaMHU Ha KOHIIAaX. BBIMyCKaIOTCs IITAaHIM W3 JIETUPOBAHHBIX cTajiel auameTpom (1o temy) 16, 19,
22,25 MM ¥ JJIMHOM 8 M — 71 HOPMAJIbHBIX YCIIOBHM 3KCIUTyaTalluH.

VYcrbeBoe obGopynoBanue Tuma OVY BKIIOYAeT YCThEBOW CaJlbHUK, TPOWHUK, KPECTOBUHY,
3aropHbIE KpaHbl U 0OpaTHBIE KIIAllaHBI.

B mm¢pe cranka - kavanku tuna CKJl, nanpumep CKJ[78-3-4000, yka3zaHo: OyKBbI - CTaHOK
KauaJjka Je3aKCcuaibHbli, 8 - HanOobIIas Jonyckaemas Harpy3ka Pmax Ha roynoBky OanaHcupa B TOUKE
nonBeca mranr B ToHHax (1t = 10 xH); 3 - manbonpmas nmuHa xoma ycrtbeBoro mroka B M; 4000 -
HanOOJBIINK JTOMYCKaeMBbId KPYTSAIMMKA MOMEHT M Kp max Ha BEIOMOM Bally pexykTopa B Krc/m (1
krce/m = 10-2xkH ™).

Onexrpoasurarensimu K CK ciyxaT KOpoTKO3aMKHYTbIE aCHHXPOHHBIE BO BJIATOMOPO30CTONKOM
UCTIOJIHEHUH TpexdaszHble ekTpoasuraTenu cepun AO u sanextpoasurarend AO2 u ux MoaudpuKauu
AOII2.

3agaua

BriOpatb 000pytoBaHHE M YCTAHOBUTD TApaMETPBI PA0OTHI IITAHTOBOW CKBAXKMHHOI HACOCHOM
Taomuua 9 - UcxonHusle 1aHHBIE

Bapuant 1/11 | 2/12 | 3/13 | 4/14 |5/15 |6/16 |7/17 |8/18 |9/19 |10/20

Paccrosinue oT
yctbs o Bepxnux | 1850 | 1900 | 1845 | 1890 | 1899 | 1860 | 1870 | 1880 | 1890 | 1850
OTBEPCTUH

¢bwmbTpa Hy, M

Huametp 168 | 146 168 146 168 146 168 146 168 146
AKCIUTyaTallMOHHOM
KosoHEI D, MM

ITnacroBoe 14,4 | 15 16 17 18 19 20 21 22 23
JaBJICHUE P,
MlIIa

3aboiiHoe 8,4 12 13 14 15 16 17 18 19 20
IaBJICHUE P.ss,
Mlla

lazoBeiit  akrop | 60 44 40 50 53 48 60 66 59 51
G, M°/T

ITnotocts Hedtn | 860 845 | 855 [846 (821 |860 |[859 (830 |821 |835

Pu, KI/M

[TnorHocts  Bomer | 1100 | 1090 | 1088 | 1100 | 1095 | 1085 | 1100 | 1090 | 1100 | 1001
Ps, Kkr/m®

[InoTHOCTH raza py, | 1,2 11 1,1 1,2 1 1,2 1 1 1,2 11
Kr/™M°

Koadpumment 2,8 45 6,4 10,1 |41 3 2,9 55 5 6

IMPOAYKTUBHOCTHU




K, 1/cyt Mlla

OOBOIHEHHOCTH 40 20 30 10 15 25 35 41 16 28
MIPOTYKITUH
CKBaKMHEI, %

Pemenue:
1. OnpexnensieM MIaHUPOBAHHBIN OTOOP KUIKOCTU IO YPAaBHEHUIO PUTOKaA mpu N = 1:

Q=K(P,-P,)"mlcym (23)

2. 'my6una crycka Hacoca:

(Pa6 - Pnp.unm) 106
M

3
P9
riae Puponr — ONITUMAabHOE AABJICHUE HA NpueMe Hacoca, MIla
[InoTHOCTH cMecH HIDKE MpHUeMa Hacoca MPH MaJoOM ra30Co/AepKaHud U OOBOJTHEHHOCTH MEHEe
80% ompenensieM no popmye:

(24)

Ly =H, -

Por = PN, +p,(L=N,) xr/v’ (25)

3. OnmnpenensieM O0O0bEMHYI0 TPOU3BOAWTEIHLHOCTh YCTAaHOBKH, 3aJaBIINCh MPEABAPUTEIHHO
ko3 urmenTom nogaun Hacoca a;=0,6:

3
Q, =21\ Seyr 26)

M n

4. Tlo nuarpamme A.H. Anonuna misi 6a30BBIX CTAHKOB-KadaJIOK [7] BbIOMpaeM IO HalJIEHHOMY
nebuTy ¥ rIyOHHE CITycKa Hacoca IMaMeTp Hacoca U THM CTaHKa KaydajKu.

5. Beibupaem tun Hacoca — HCB nnn HCH u nnamerp HKT [7].

6. B 3aBucHMMOCTH OT AHameTpa U IiyOUHBI CIIyCKa Hacoca BbIOMPAaeM KOHCTPYKIIMIO KOJIOHBI ILITaHT
(IByxcTyneH4arass KOHCTPYKLUS, IUaMETpPbI IITAHT 22 MM U 19 Mm).

7. Yucno kavyaHui BEIYUCISICTCS IO (hopmyIie:
B Q-10°
1440 : F}'l]l : S : an : pC,W
rae Fy; — Tuomaap monepeyHoro CeYeHus IyHKepa, ONMPeIeIIsioT 0 CIIPABOYHBIM TaOJIMIIaM HIIH IO
dbopmye:

kayl mum (27)

F,=—"x (28)

8. Omnpenensror Heo6Xo0AUMY0 MOIHOCTE 10 dopmysie 1.B. Eppemona:

1_
N =0.000401-7-d2 -S-n-p, -L, (ﬂmj K , kBt (29)
77}-!7767(

I71€ My U M — cooTBeTcTBeHHO KIIJ[ Hacoca u KIIJ[ cranka-kayanku
nH:O’Qa nCK:O$82
Oy — K03 UIUEHT MToa4M Hacoca
K — koappunment crenenn ypasHosenienHoctu CK, 11 ypaBHoBemeHHo# cuctems K =1,2

9. Beibupaewm Tum snextpoasuratens [7].

Bomnpock! 1st caMonIpoBepKH:
1. Tlepeuncnuts Ha3emMHoOe oO6opynoBanue [IICHY.



2. Tlepeuncnuth moazemuoe obopynosanue ILHICHY.
3. PacmmdpoBaTh BHIOpaHHBII TUI CTAaHKA-KAYaJIKH.
4. Jlns 4ero npenHa3HauY€Hbl HACOCHBIE IITAHTU?

IIpakTnueckas padora Ne 7
I'mapaBanyeckuii pacyer NpocToro Tpyoonposoga

OO61ure nooxeHus

Ha npomsiciax 70% TpyOOnpoOBOIOB TPAaHCHOPTUPYIOT HE(TETa30BbIe CMECH, TO €CTh SBIISIOTCS
TpyOONPOBOIAMH C HETIOJIHBIM 3aIIOJIHCHUEM CEUCHHS.

B 3aBucuMocTtH OT KonmuuecTBa He(TH W Ta3a, NMPOTEKAOUIMX MO TPyOONpPOBOAY, MOXKET
00pa3oBaThCsi HECKOJILKO CTPYKTYp TCUCHHS, XapaKTePH3YIOIIUX B3aMMHOE PAaCIOJIOKCHUE T'a30BOM U
KUIKOU (a3 B poLecce X JIBUKEHHS.

CylIecTBYIOT — CICIYIOIIME CTPYKTYpPbl Ta30KUIKOCTHBIX IOTOKOB B TOPH30HTAJIBHOM
TpyOompoBoIe:

o I[Ty3bIpbKH ra3a B BepXHei 00pa3yromei;

Hauano oOpazoBaHust ra30BBIX TPOOOK;
Paznenennas cTpykrypa;
[Tpo6KkoBO-aUCTIEPTUPOBAHHAS;
[TpoOxoBas;
[TneHoYHO-AMCTIEPTHPOBAHHASL.

Hapy>xHbIii cTaHOapTHBIN TUaMeTp TpyO, MPUMEHSEMBIX B CUCTEMaX cOOpa U MOATOTOBKU He(TH, ra3a u
BOJIbl HA ITPOMBICIIAX, MM

18, 22, 25, 28, 32, 38, 42, 45, 57, 76, 89, 108, 114, 133, 159, 168, 219,
2173, 325, 377, 426, 530, 630, 720, 820, 920, 1020, 1220, 1420

3agaua
Onpenenuth quaMeTp TpyOOmpoBoJia, MOTPEOHBIM HAMOP HAcOCa U MOIIHOCTH 3JICKTPOABUTATEIS
s ero npuBoja npu nepekayke Hedptu ¢ JJHC Ha neHTpanbHbIi MyHKT cOOpa MO MCXOJHBIM JTaHHBIM.

Ucxonusie nanneie B Tadmure 10.

Taomumua 10 — Mcxonasle naHHbIe

Bapuant 1/11 | 2/12 | 3/13 | 4/14 | 5/15 | 6/16 | 7/17 | 8/18 | 9/19 | 10/20
JlnuHa Tpy6onpoBosa L,m 3000 | 3500 | 4000 | 4500 | 5000 | 5500 | 6000 | 6500 | 7000 | 7500
HauanbHas ormerka | 100 | 110 120 130 140 | 150 | 260 | 170 | 105 | 115

TpyOompoBoga Z,, M

[lnotHOCTS HedyTH py, kP\M® | 820 | 840 | 860 | 880 | 900 | 830 | 850 | 870 | 890 | 840

BsiskocTh He(TH V, M2\ 0,8 10,85*|098*| 095 | 1* | 12*|14*|16* | 18*| 09*
10* | 10* | 10* | 10* | 10* | 10* | 10* | 10* | 10" | 10

n 0,8 0,8 0,8 0,8 o8 08|08 08| 08 0,8

Koneunas otmeTka 160 | 160 150 170 180 | 185 | 190 | 205 | 140 | 150

TpyOompoBosa Z,, M

[Tpon3BOIUTENEHOCTD 600 | 800 | 1000 | 12000 | 1400 | 1600 | 1800 | 2000 | 2200 | 200

nedrenposoaa Q, T\cyr

Pemenne:
1. Omnpenensiem omaab cedeHus HedrernpoBoaa mo popmye:

_ Q
3600-p-t-9,

M2 (30)




rje Q — MPOU3BOAMTEIBHOCTD HEPTEIPOBOIA, T\CYT;

Oy - THIIOTHOCTH HEPTH, W,

t — cyTouHas MPOU3BOAUTEIHLHOCT IEPEKAUKH, U, MPHHUMAaeM 24 Jaca;

9y — CpemHssl CKOPOCTh JBIDKCHHS HEe(TH B TPyOe B 3aBHCHMOCTH OT BSI3KOCTH, M\C.
Omnpenensiem o tadmuue 11.

Tabmuma 11
Kunemartnueckas BI3KOCTh PexoMengyembie CKOPOCTH
JKHIKOCTH, cM2\C Ilpu HarHeTaHUH ITpu BcacblBaHUHU
0,01-0,3 1,5 1
0,31-0,75 13 1
0,76-15 1 0,8
151-4/4 0,8 0,6
Cspiie 4,4 0,6 0,4

2. OmpepernseM BHyTpEeHHUH nuaMeTp HedTermpoBoaa 1mo Gpopmyie:

T=yo785 ™ e

3. Tpunumaem Onmxaiimmii 6oabmuii tuamerp no 'OCT ¢ yyeTom TONIIMHBI CTEHOK.
4. it npUHSTOTO TUaMeTpa YTOYHSIEM CPEIHIOI CKOPOCTh ABMKEHUS He(DTH 110 hopmyTie:

Q

lgc = \c 32
» 3600 p-t-F " (32)
e F=0,785d.,° M;
dem — CTaHDAPTHBIN TUAMETP, M
5. Ompenensiem napamerp PeitHonbaca 1 pexXUM JIBHKEHHS KHUIKOCTH 10 (hopmyJie:
9-D
Re = , (33)
1%

2
A€ Vv - KHHEMAaTH4YCCKada BA3KOCTD XKUJIKOCTHU, M \c

6. B 3aBucumoctu oT Re onpenensiem k03 PUIHEHT THAPABIMYECKOTO COTPOTUBICHUS A
Ecmu Re < 2320, To TedueHne KUAKOCTH JIAMUHAPHOE U A onpenensiercs no ¢opmyie CTokca:

64
A=— 34
Re (34)
Ecmu Re > 2800, To TedeHHE )KUAKOCTH TYpOYICHTHOE M A omlpeesieTcs mo Gpopmyre:
0,3164
A=—== (35)
Re
B o6mactu 2320 < Re <2800 nabmromaeTcst IEPEXOAHBIA PEXKUM U A ompeaessieTcs mo Gopmyiie:
A=(016-Re-13)-10" (36)
7. OrmpexensieM NOTEPH HAIlOpa U IaBJIEHUS HA TPEHHE 10 popMyJiaM:
L 9
h = 2/ “—_—
mp D 2 g M (37)
L $-p
AP, =A-—- I 38
p D 2 g a, ( )

rae L — nmuHa TpyOomnpoBoa, M;



D — BHyTpeHHUI 1rameTp TpyOOmpoBoa, M;
A - K03 HULIUEHT TUAPABINIECKOTO COMPOTUBICHUS

8. OmpenensemM HEOOXOIUMBIN HAMIOP U JaBJIECHUE Hacoca 1Mo (Gopmyiam:

h:hW—AZ, (39)
rae AZ - pa3HOCTh Ie0JIe3MYECKUX OTMETOK HaYAIbHON M KOHEYHOM TOYKH TPyOOIpoBoaa
AP=AP, ~AZ-p-g.Ta (40)
9. OmpegenseM MOIIHOCTh HAacoca 1Mo Gpopmyre:
N=Q Npg @1
1000 - 77

rae 7 - oommii KIT/I mHacocHo# yCTaHgBKH;
Q' - oObemHas moaua Hacoca, M°\c, onpeeisseM 1o Gopmyie:

’ Q 3

Q' =—— M\ (42)
86400 °

Bomnpocsl 1151 caMOnpoBepKu:

1. Yro Ha3bIBaeTCs MPOCTHIM TPyOOTIPOBOAOM?

2. llepeuncnuTh CTPYKTYpPbI Fa30KUIKOCTHBIX IIOTOKOB B TPYOOIPOBO/IaX.

3. Yro Takoe pa3HOCTh re0e3NUECKUX OTMETOK?

11.3. Meroauueckue yKka3aHus 0 OpraHU3alli CaMOCTOSATEIIbHOW PaOOTHI.

CamocrosarenbHass pabora O0OydalONMIMXCS 3aKIIOYaeTcsl B TMOJMYYCHMH 3aJaHuil (TeMm) Yy
npernojaBaTens A WHIMBHIYalbHOro ocBoeHMdA. llpenojaBaTtens Ha 3aHATHM JaeT PEKOMEHIALUH
HEOOXOAMMBIE UIS OCBOCHHUS MaTepHuaia. B Xome camocTosTenbHON paboThl 0Oydarouiuecs JOJKHBI
BBINIOJIHUTh THUIIOBBIE PacyueThl, MOJrOTOBUTHCS K BBIOJHEHHUIO 3KCIIEPUMEHTOB (MCCIIENOBAaHUI) U
U3YyYUTh TEOPETHUYECKUM MaTepuas 1o pasnenam. OOywaromuecss JODKHBI MOHUMATh COJEp)KaHHE
BBIIIOJIHEHHOM paboThl (3HATh OMNpEAETICHUs MOHATHH, YMETh Pa3bACHUTh 3HAYEHHUE U CMBICI JIIOOOTO
TE€pPMHUHA, UCTIOIB3YEMOTr0 B paboTe | T.IL.).

BBenenune

HucuumimHa ~ «OCHOBBI  HE(TEra3ompoOMBICIOBOTO  Jiela»  OTHOCUTCA K 0a30Boi
(obmenpodeccronanbHol) yacT mpodeccuonanbHOro 1ukia. [lo okoHYaHuu Kypca u3ydeHus JaHHOM
JUCLUUIUIMHBL CTYJIEHT JOJDKEH JIEMOHCTPUPOBATH CHOCOOHOCTh M T'OTOBHOCTB: 3KCIUTyaTHPOBATh H
00CITyKUBaTh TEXHOJOTHYECKOE O00OpyJOBaHME, UCIOIb3yEMOE TMPH CTPOUTEIHLCTBE, PEMOHTE,
PEKOHCTPYKIIMM U BOCCTAHOBJICHUH HE(TSIHBIX M Ta30BBIX CKBAXKUH, J0OBbIYEe HEe(PTH U Tasza, coope u
MOJITOTOBKE CKBAXKMHHOMN MPOIYKIUH, TPAHCIIOPTE U XPAaHEHUH YTJIEBOJOPOIHOTO CBHIPhS, UCIIOIB30BaTh
CBOY 3HAHUSI MTPH MPOXOXKICHUHN O3HAKOMHUTEIBHBIX, YYEOHBIX U MIPOU3BOICTBEHHBIX MPAKTHUK.

[Iporpamma gucuuminHel «OCHOBBI HE(TEra3oMpOMBICIOBOrO Ji€JIa» TECHO CBsi3aHA C
JIPYTUMH JTUCHUIUTMHAMHA Y4eOHOTO TUIaHa, UMEIOIIUMU MPSMOE OTHOIIEHUE K TEXHOJIOTUU U TEXHUKE
noOerun  HedTH, Takux Kak  «[eomorusi», «VYmpaBieHHE  TMPOIYKTUBHOCTBHIO  CKBAKHH)
«HedrerazonpomeiciioBoe  obopynoBanue», «COOp H TOATOTOBKA CKBRXKUHHOW TMPOTYKIMN»,
«CkBaxxuHHas1 10ObIYa HEPTHY.

OCHOBHOM  IIENBI0  JUCHUIUIMHBI  SIBIISICTCSI  MOCIENOBATEIbHOE  M3JIOKEHHE  OCHOBHBIX
TEOPETUUECKUX M MPAKTHYECKUX MOHITHI OCHOBHBIX MPOU3BOJICTBEHHBIX MPOLIECCOB U HEPTETa30BbIX
TEXHOJIOTH.

3agauu u3y4eHUs TUCIUILTHHBL:
1) U3J10)KUTH TEOPETUUECKUE OCHOBBI BCEX MPOLIECCOB, COCTABISAIONINX €IUHYI0 TEXHOJIOTUYECKYIO
LIETb OT Pa3BEJKH CKBAXKUH JI0 MOATOTOBKH IMOJYUYE€HHON MPOYKIINH;



2) MNOATOTOBUTH CTYJAEHTAa K YINIyOJEHHOMY HW3YYEHHIO CHELMAIbHBIX TEXHOJIOIMYECKUX
JUCLUIUIMH NPo(ecCHOHANBHOM MOJATOTOBKH CHEIMAIICTA IO HAlPaBJICHUIO.

3) copmupoBaTH HABBIKM PEIICHHS TUIOBBIX MPO(ECCHOHANBHBIX 33/1a4 10 pacyeTy u moaoopy
000pyIOBaHUS /7S SKCIUTyaTallui CKBAXKHH.

B pesynbraTe OCBOCHHS TUCIMIUIMHBI OOYYArOIIMHCS HOJDKEH JCMOHCTPHPOBATH CJICIYHOIINE
pe3yabTaThl 00pa30BaHUSA:

2. Yka3aHus 10 N3y4YeHHUI0 pa3ae/ioB JMCIUIIIHHbI
Tema 1 UcTopus pa3BuTHs He(pTAHONH NMPOMBIIIJIEHHOCTH

PaccmaTpuBas 3HaueHne HedTH M Traza, HEOOXOIUMO AKIEHTHPOBATh BHHMaHHE Ha TOM, YTO
He(TSIHAS TPOMBIIIIICHHOCTh 3aHUMAET BEIYIIIEe MECTO B 9KOHOMHUKE CTPaHBI. Y ICHUTH 3HAUCHHE HEPTH
Y ra3a He0OXOJMMO B CJICAYIOIINX acCleKTax:

- He(Th — CBHIpbe JUIA TOJYYEHHUS TOPIOYe-CMa304YHBIX MAaTEPHUaoOB, OJWH W3 OCHOBHBIX
WCTOYHHKOB 3HEPTHU;

- ra3 — BBICOKOKAJIOPUIHOE TOIUINBO;

- OCHOBHBIC TIPOAYKTHI, MOJy4aeMble W3 HE(TH W ra3a, NPEHMYIIECTBA HCIIOJIB30BAHUS
CHUHTETHUYECKUX MATEPHAIIOB.

Hcropuro pa3BUTHS OTEYECTBEHHONM HE(PTSAHOW M Ta30BOM MPOMBIIUICHHOCTH PEKOMEHIYETCS
pa3o0paTe TOATAMHO (IOPEBOJIONHMOHHBIA TEpHOJ ¥ T, J.), KOHLUEHTPUPYS BHUMAaHHE Ha
COBEPIICHCTBOBAHUU TEXHUKU M TEXHOJIOTHHM CKBRXMHHOHM NOOBIYM HEe(PTH, Ha AMHAMHUKE M3MECHEHHS
T00BIYH HEPTH.

JIns  paccMOTpeHHS pa3BUTHSL HE(TSHOH NPOMBINIUICHHOCTH Ha COBPEMEHHOM  JTare
PEKOMEHYETCS BOCIIOIB30BAThHCS MEPHOANIESCKIMHU U3IaHUAMU 110 HE(PTIHOMY XO3SHCTBY.

Bomnpocs! 111 caMOKOHTPOIA:
KaxoBo 3Hauenue HepTu 1 ra3a B HapoIHOM x03s1iicTBe Poccuiickoit @eneparyn?
Kakue ocHOBHBIE ATaIbl HICTOPUH Pa3BUTHS HEPTSHOM MPOMBIILIIEHHOCTH BaM U3BeCTHBI?
[TepeuncauTh OCHOBHBIC palOHBI JOOBIYH U MTOJATOTOBKH HE()TH U rasa.

PoONME

CoBpeMeHHOE COCTOsSIHHE J00bYM HeTH W TEPCHEKTHBBI €€ Pa3BUTHS Ha OJKanime
JECSTUIICTHSI.

Tema 2 I'eontoruueckue mpoueccsl B 3eMHOM Kope

IIpu n3ydenun TeMbl HeOOXOAUMO OOpAaTUTh BHUMaHKUE Ha YCIOBUS 00pa30BaHMsI TOPHBIX MTOPOJT U
MOJIE3HBIX HMCKOMAaeMbIX. 3€MHas KOpa CJI0)KEHAa M3 TOPHBIX IOPOJA, KOTOPBIE MO TMPOUCXOKICHHUIO
JeNATCS. Ha TPU TPYIIBL: MarMaTHueckue (WM W3BEp)KEHHBIE), OCaJlouHble U MeTaMopuuecKkue (Wiu
BUJIOU3MECHEHHBIE).

ITockonbKy OCHOBHBIE M3BECTHBIE MECTOPOXAEHHUS HE(TH U Ta3a COCPEJOTOYEHBI B OCAIOUYHBIX
nopojgax, MM HEOOXOAMMO YICNTUTh OMOJHUTEIbHOEe BHUMaHME. [IpM paccMOTpEHHH BOIPOCOB
00pa3oBaHMsl HEPTSIHBIX M Ta30BBIX MECTOPOKACHUH, CIEAyeT OTMETHTb, YTO Ui (OPMHPOBAHUSA
KPYIIHBIX CKOIUICHWH HEPTH W Ta3a HEOOXOJMMO BBIOJHEHHE CJCAYIOIIUX YCIOBHHA: HaIH4YHe
NPOHHUIIAEMBIX TOPHBIX MOPOJ (KOJIJIEKTOPOB); HEMPOHHUIIAEMBIX TOPHBIX MOPOJ, OTrPaHUYMBAIOIIUX
nepeMenieHue HehTH M ra3a 1Mo BepTUKaIH (MOKPBIIIEK); Miacta 0co0oi (hOpMBI, TIOMAB B KOTOPBIH
He(Th U ra3 OKa3bIBAIOTCS Kak Obl B TyNuKe (JOBYyIIKe). Murpauus HeTU U ra3a - OCHOBHOE yCIIOBHE
(bopMHpOBaHNUS MX CKOTIIICHUH.

Bonpoc o mnpoucxokaeHWu HePTH HMeEeT HE TOJIBKO IIO3HAaBaTeNbHOE, HO M OoJbIIOe
MpaKkTUYecKoe 3HaueHne. B Hacrosmee Bpemsi cHOPMHUPOBAIUCH JBE TEOPHU TPOUCXOXKICHHS HEPTH:
OopraHuydeckas 1 HeOpraHu4ecKas.

CpoiicTBa He(DTH B MJIACTOBBIX YCJOBMSIX BECbMa CYIECTBEHHO OTJIMYAIOTCS OT CBOWCTB Ha
MOBEPXHOCTH, BCJIEACTBUE OOJIBLIONO COJACPKAHUS PACTBOPEHHOIO Ia3a, a TAKKe BIMSHUS JaBICHUS U



TeMIepaTypsl B Henpax. B mutacte MoxxkeT HaOmrOmaThCs IBMKEHHE MHOTO(A3HOM cMecH, He0OOXOaMMO
YSICHUTbh, KaK 3TO BJIMSET Ha JeOUT CKBaKUHBI.

BOHpOCLI AJIs1 CaMOKOHTPOJIA:

1. IlepeuncnauTh TUIBI TOPHBIX MOPOJ.

2. Kakas ropHas nopoja siBiasieTcst KOJJIEKTOpOM?

3. Uro TOHUMAIOT TOJA TOPHCTOCTEIO TOPHBIX TIOPOA, KAaKUMH TIOKa3aTelsiMH  OHa
XapakTepuzyercs’?

4. Yro takoe K03 (UIMEHT MPOHUIIAEMOCTH, €INHUIA U3MEPEHNUS?

5. Kakwue ycnoBus popMupoBaHUsS MECTOPOXXKICHUN HEPTH U raza?

6. B yewm cymHOCTB TEOpHil MPOUCXOXKICHHUS HEPTH?

7. Kakue oTinuus cBOICTB HE(TH B IIIACTOBBIX U MOBEPXHOCTHBIX YCIOBUAX?

Tema 3 BeckpbiTHEe NPOAYKTHBHBIX IJIACTOB

HaunHaTh M3ydeHUe TEMbI CIEIyeT C PACCMOTPEHHS METOJOB IMOKMCKA W pa3BEAKU HE(PTSIHBIX U
Ta30BbIX MCCTOpO)KIleHHﬁ. Tloustue o ckBa)kuHE U €€ djIeMeHTaX. THIIbI Heq)TeFaSOBI)IX CKBaXHUH U UX
reoMeTpuueckue Xxapaktepuctuku. OTnenbHOEe BHUMAaHHE CIEIyeT YJIEIHTh COCTaBy OypUIbHON
YCTaHOBKHM U €€ 3jeMeHTaM. bypuibHble TpyObl, monota. PoTopHoe OypeHue, KOJIOHKOBOE OypeHue u
3a0oitable auratenu. CrnocoObl M MEXaHW3M pa3pyLIeHUs MOPOAHOro 3a00si. THIBI MPOMBIBOUHBIX
Ar¢HTOB U MMPCABABIACMBIC K HUM Tpe60BaHI/I$[.

[MonroTroBka CKBaXMH K OKCIUTyaTalldd SIBJSICTCS KOHEYHBIM  3TallOM  CTPOUTEIBCTBA
(SaKaH‘-H/IBaHI/Ifl) CKBa’XHHBI, OnpeaAC/IAOIINM (M MPONU3BOANTCIIbHOCTD, JJIIUTCIIBHOCTD )51
OecriepeOOHHOCTD JKCIUTyaTallMi. 3aKaHUYMBAaHHWE CKBaXKUHBI BKIIOYAET BHIOOP KOHCTPYKIHMHU U
o0opyoBaHusl 32001 CKBXWH, O00OPYIOBAaHUE YCThsl CKBAXHUHBI, mepdopanus o0CaaHOW KOJIOTHI U
OCBOCHHE CKBaYKHHBI.

HGO6XO[[I/IMO 3HAaTb, 4YTO IpPU BCKPBITUMW HNPOAYKTHBHOTO ILIaCTa IOOJIKHBI BBIIIOJIHATHECA OBA
YCIIOBHS: KQUECTBEHHOE BCKPBITHE U CICIYET MPEaYNPEKAATh yXyAIICHUE TPOHUIIAEMOCTH TUIACTa U HE
JOIMYCKAaTh BO3MOXHOCTh OTKPHITOrO ()OHTAaHMPOBAaHWSA. BBIOOp KOHCTpYKIMHU 320051 TPOU3BOIMUTCS B
3aBHCUMOCTH T€OJIOTHYCCKON XapaKTePUCTUKH MTPOAYKTUBHBIX IIACTOB.

[Ipu paccMOTpEeHHH TEXHOJIOTHUH PAa3IMYHBIX METOJOB OCBOCHHUSI CKBAXKHH, HEOOXOAMMO TOHSTH,
YTO BBIOOp METOJa BBI30BAa NMPUTOKA 3aBHUCHT OT IUIACTOBOTO ABIICHHsSI, TIIyOMHBI M PACIOJIOKCHHS
CKBAXXMHBI Ha CTPYKTYpPEC, CTCIICHU }’CTOI\/JI'-H/IBOCTI/I KOJUICKTOpA. 3I[eCI) TAaK¥XKE CJICAYCT YACHUTL MCPbLI
TEXHUKU 0€30MTACHOCTH U BOIIPOCHI OXPaHBI OKPYIKAIOIICH CPEIbl.

Bormpocs! fu1st cCaMOKOHTPOIIS
UYrto Takoe ckBaxxuHa?
Ha3znauenue OypoBoro pactBopa?
Crioco0bI pa3pyIieHus TOPHBIX TOPOa?
UTo MOHMMAIOT MO 3aKaHYMBAaHUEM CKBAKHUH?
Kakue ocHoBHBIE TpeOOBaHMSI IPEABABIIAIOTCA K METOIaM BCKPBITHSI MPOTyKTUBHBIX TLIACTOB?
OOBsicHUTE PUYMHBI 3arPA3HEHUS TPU3a00HHON 30HBI IIJ1acTa.
OT 4ero 3aBUCHUT BBIOOP KOHCTPYKIIMH 3200517
Kakue cyniecTByoT TUIIBI CKBaKHMH 11O Ha3HAYEHUIO?
. HazoBuTe OCHOBHBIE AJIEMEHTHI KOHCTPYKIIMU CKBa)KUHBI U UX Ha3HAUCHUE.
10 YTo 03HAYaET MOHATUE KOCBOUTH CKBAXKUHY»?
11. Kakum oGpa3oM IPOBOIUTCS BBI30B MPUTOKA MTPU HU3KOM IIACTOBOM JABJICHUH?

CoN~WNE

Tema 4 Pazpa0doTka He(pTAHBIX M Ta30BbIX MECTOPOKACHUI

Pa3paboTka HEQTSAHOrO WIM TAa30BOTO MECTOPOXKAEHHS — 3TO KOMIUIEKC MEpPONPHATHH,
HaNpaBICHHBIX Ha oO0OecleyeHue TMpUTOKa HePTH W Traza M3 3alekKd K 320010 CKBaXuH,
IpeayCMaTPUBAIONINX C 3TOM IIEIbI0 OMNPENEeNCHHBIN IOPSNOK pa3MEIICHHS CKBKMH Ha IIOIIAJH,



O4YEepeHOCTh MX OypeHHs M BBOJA B IKCIUTyaTalMl0, YCTAaHOBICHHE U MOJAEPKAaHHE OIPEAEICHHOrO
peKuMa ux paboThl.

[Tpu 03HAKOMIIEHUH C TIPUPOJHBIMH PEXUMaMU 3ajiekeil HeTH u raza, Hy>KHO TOHSTH TPUPOITY
IUTACTOBOTO JIaBJICHMSA, YCIOBHUA O0Opa3oBaHUS 30H AaHOMAJIbHO BBICOKOTO (HH3KOIO) IIACTOBOTO
NaBieHUs. 3HauY€HUE YNPYTOEMKOCTH KOJUIEKTOpa M olpexenstouie ero ¢akropbl. [log nonartuem
«IJIaCTOBAsl HFHEPTUSA» MOKHO 0003HAYUTh NOTEHIMAIBHYIO SHEPIUel0, KOTopas B Ipolecce pa3paboTku
3aIeKH TIEPEeXONUT B KHHETHYECKYIO, M DPACXOAyeTCsi Ha BBITECHEHHME HE(TH W ra3a U3 IUIacTa.
[TpupoaHbIil peKUM MpPU €ro HCIOJIB30BaHUM 00YCIOBIMBAET 3((HEKTUBHOCTh Pa3pabOTKU 3alleKu —
TEeMIBl TOMOBOM M0OBMM HedTH (ra3za), AWHAMHUKY JAPYTHX BaKHBIX I[OKa3aTelel pa3paboTKH,
BO3MOJKHYIO CTEII€Hb KOHEYHOro M3BJIeUeHHs 3amacoB HedTu (raza) u3 Hexp. OrTcroga, HEOOXOAUMO
W3YYUTh PEKUMBI HEPTSIHBIX 3aJIeKEH: BOJOHATIOPHBIHM, YIIPYTOBOAOHAIOPHBINA, Ta30HATIOPHBIA, PEXIM
PacTBOPEHHOIO ra3a, IpaBUTalMOHHBIN. Ha pexum miacta CylIeCTBEHHOE BIMSHUE MOTYT OKa3bIBAaTh
YCIIOBHSI IKCIUTyaTalluK 3aJIeKel, yCIOBUs PAacTBOPEHMs B HE(TU ra3oB M HX IEepexoa B CBOOOIHOE
coctosiHue. Vi3MeHneHust pa3oBoil MPOHUIIAEMOCTH U BIMSHUE KaIWUISPHBIX CHIL.

Crnenyer oOpaTHTh BHUMAaHHE Ha 3aKOHOMEPHOCTH TPHUTOKAa HE(TEra3oBOW NPOAYKIUH K
CKBAJKMHE IIPU BOJOHAINOPHOM PEXUME M PEKUME PAaCTBOPEHHOTrO rasa. Jlajgee, A€TalbHO M3Yy4aroTCs
PEXKHUMBI Ta30BbIX U Ta30KOHEHCATHBIX MECTOPOKIEHUI: Ta30BbIi, yIPyrOBOI0Ia30HAIIOPHBII.

Bormpocs! st caMOKOHTPOIIS
[lepeuncaure UCTOUHUKHU TUIACTOBOM SHEPrUU
Ha urto pacxonyercs mactoBast 3HEprusi?
CdhopmynupyiiTe NOHATHE «CUCTEMBI pa3pabOTKIDY
Kakue kmaccudukarmm cucteM pa3padOTKH CyIIeCTBYIOT?
[lepeuncauTh pesKuMbl pa3paboTKH HE(PTIHOIO MECTOPOKICHHUS
[lepeuncauth pexxuMbl pa3pabOTKU ra30BOr0 MECTOPOKIACHUS

ogakrwdE

Tema S Ioaaepxanue NIACTOBOIO AABJICHUS

[Tpu n3yvyeHnn TeMbl HEOOXOIMMO YSICHUTbD, YTO JJISi MHTCHCU(PHUKAIMH JOOBIYN He()TH U ra3a, I
Ooslee TOJHOTO W3BJCUEHUS YIJEBOJAOPOAOB M3 IJjacTa INPUMEHSIOT HCKYCCTBEHHbIE METO[IbI
BO3JICHCTBHS Ha IUIACT B LIEJIOM.

HckyccTBeHHBIE METOABI BO3ACUCTBUS Ha IUIACTBl M MpPU3a0OWHYIO 30HY: MOJAEp)KaHUE
TUTACTOBOTO JIABJICHUS, TIOBBIIICHHE NPOHHWIAEMOCTH IIacTa M MpH3a00WHON 30HBI, TOBBIIICHHUS
HeTeOTHaul M ra300TAadyM IaacToB. [Ipu sKCmyaTalMM CKBa)KMHBI BaXKHelWIee 3HAYCHHE HMeEeT
nepenaja JaBieHUS Ha 3a00e, KOTOPBIM SBISETCS ONPENENSIONMM IpH padoTe ckBakuHBL. OH
IPEJCTABISET COOON pa3HUIly MEXKAY IUIACTOBBIM JIaBJICHHEM M 3a00HHBIM JIaBICHUEM U Ha3bIBACTCA
nenpeccueil. VickyccTBeHHOE TOIepKaHKUE IIACTOBOTO JIABJICHUS JOCTHIAETCS METOAAMHU 3aKOHTYPHOTO,
IPUKOHTYPHOI'O ¥ BHYTPUKOHTYPHOI'O 3aBOJHEHHMS, a TaKXKe 3aKauKoM ras3a B ra3oBylo LIanKy Iuiacra. B
pe3yJibTaTe 3aBOJHEHHUS IPUTOK BOJBI K IUIACTY YBEIWYMBACTCS M JaBJICHHE M HEPTSHON 3aJICKU
HOJIEP>)KUBAETCS HAa BBICOKOM YPOBHE.

Hanee, cienyer pacCMOTPETh 3aBUCUMOCTh Kod(duureHTa HehTeoTaAauu U U3MEHEHHUS Ta30BOT0
(dakTopa OT pekuMa paboThl 3ayieku. PaznuuaroT nBa koddduimenta HedTEU3BICUCHHUS - TEKYIIHM,
omnpeaeasieMblii Ha JNaHHBIH MOMEHT Pa3pabdOTKH MECTOPOXACHHUs, U KOHEUHBIH (TUIaHOBBIN),
XapaKTePU3YIOWUN MOTHOTY U3BICYEHUS HEPTH HA MOMEHT OKOHUYAHMsI pa3pabOTKU MECTOPOXKICHHUSL.
Koneunslii ko3QpUIMEHT HePTEOTHaYH 3aBHCUT OT KOJUIEKTOPCKHUX CBOMCTB IuIacTa, (pU3MUEecKUX
CBOWCTB HE()TU, CTPOCHUS 3aJI€KHU, CUCTEMbI pa3pabOTKU MECTOPOXKAECHMsI, 1, TJIaBHBIM 00pa3oM, OT
pexxuma paboTel  3anexu. HedTeoTnaya mnpu  BBITECHEHMHM HepTH BOXOM  omperenseTrcs
B3aMMOJIEHCTBUEM THAPOINHAMUYECKUX U KAIUJUIAPHBIX CHIL.

Bomnpocsl 1151 cCaMOKOHTPOJIA
1. Kakoe Ha3HaueHUE UMEET NMOAJIEP>KaHUE TIACTOBOTO JaBJICHUS 3aBOIHEHUEM?
2. Kaxk pacmmdposiBaetcs TTIT/1?
3. OxapakTepu3yiTe IpeuMyIIecTBa U HEJOCTATKUA MCIOIH30BAHUS IJIACTOBBIX CTOYHBIX BOJ IS

T



4. Tlo KaKUM TEXHOJIOTHYECKUM CXEMaM OCYIIECTBIISIETCS 3aKauKa BOJIBI?
5. Iepeuncnuts BUaBI K03 HULIMEeHTOB HePTEOTAAYN

Tema 6 MeToasl nopbimieHus ko3¢ duunenta Hegreoriauu

IIpu paccmoTpeHuM MeTOAOB MOBbIIEHUS HedTeoTnaun miactoB (MVYHII) nHeoOxoaumo
pa3o0paThCsi B CYIIHOCTH KaXAOTO MeTofa M 3(PQEeKTHBHOCTH NMpUMEHEHUs. HemonHoe BBITECHEHHE
HepTH BOJOW M3 TMJIacToB OOYyCIABIMBAETCS MHUKPO- U  MAaKpOHEOJHOPOJHOCTHIO IJIAcTOB,
CMauyMBaeMOCTBIO TOPUCTON cpenbl, MeX(a3HbBIM HaATSDKEHHEM, BS3KOCThIO HE(PTH W yCIOBHAMHU
U3BJIICYCHMUS.

IIpn npumenennn rugpoguHamudeckux MVYHII He wu3MmeHsercs cucreMa pacCTaHOBKHU
JOOBIBAIOIIMX U HArHETATEJIbHBIX CKBAXKUH U HE MCIIOJIB3YIOTCS JOMOJHUTEIbHbIE HCTOYHUKH SHEPTUH,
BBOJIMMBIE B IUIACT C IOBEPXHOCTH  JUIS BBITECHEHHS OCTaTOYHON HedTH. JlaHHBIE METOJBI
(GYHKIMOHMPYIOT BHYTPU OCYIIECTBISIEMON cHUCTeMbl pa3paboTku. Hambonee u3ydeHbl W MCIBITAHBI
(GU3NKO-XUMHYECKHE METOIbl pa3pabOoTKH HE(PTSIHBIX MECTOPOXKICHHH C BBITECHEHHEM HedTH u3
IUIACTOB YIJIEBOJOPOJIHBIMU PAaCTBOPUTEIISIMH, BKIIOYasi 0OOTallleHHbIN yIIeBOAOPOAHBIN 1 NPUPOAHBIHI
ra3 Ipy BBICOKOM JIaBJICHHH, A TaKXe ABYOKHCHIO yriepoga. Ternosile MYHII Haxonar npuMmeHeHue
IpU pa3paboTKe MECTOPOXKAECHUI ¢ BEICOKOBSI3KOM 1 apaMHUCTON HEPTHIO.

Bomnpocs! 1151 caMOKOHTpOS:
Kak pacumdpossiBaetcst MYHIT?
[Tepeunciuts ruapoauuamuyeckue MYHII
Kakwne ycnoBust He0OX0IUMBI ISl TPUMEHEHUsT Pu3uKo-xuMudecknx MYHIT?
B uem cyniHoCTh MOJIMMEPHOTO 3aBOJHEHUSA?
N3 xaknX KOMIIOHEHTOB COCTOUT MHIICIIISIPHBIN pacTBOP?
Hcnonb3oBaHne Kakoro TemioHOCUTeNns HauOonee dGGEKTHUBHO KA  BHITECHEHUS
BBICOKOBSI3KOU HEePTH?

ocoarwnhE

Tema 7 Cnnoco0b1 1006194 HepTH

B caywae Oompmoro KoiM4yecTBa IUIACTOBOM HSHEPrMM HE TPUXOAUTCS  3aTpAavyuBaTh
JONIOJTHUTEIbHYIO HEPrul0 Ha MOJbeM He(PTH Ha MOBEPXHOCTb, TaK KaK OHAa MOJHUMAETCS IOA
JEHCTBUEM TUTACTOBBIX CHIJT — 3TO (POHTAHHBINA crOco0 dKcruryaranuu. CieayeT 3HaTh, YTO CYIICCTBYET
naBa crnocoba (OHTAHMPOBAHUA: 3a CYET THJIPOCTATUYECKOIO Hamopa M 3a CUET SHEPruu
pacIIMpsIIONIeToCs Tasa.

I[Ipu oOcnyxuBaHuM (OHTAHHBIX CKBaXWH 0CO0O€ BHUMaHWE CJeAyeT oOpaTUTh Ha
NpeIyIpeKACHNE BOZMOXKHBIX HETOIA0K U aBapHii, Ha MpUMEHEHUE dPPEKTUBHBIX Mep Uit OOpbOBI ¢
OTIOXKEeHUsAMU mnapadpuHa u coneld. Tak ke HEOOXOAMMO YJENIUTh M3Y4YEHUIO BOIIPOCAa TEXHUKU
0€30MacHOCTH M OXpaHbl MPHUPOIBI MPU (POHTAHHOM HKCIUTyaTallud, OCOOEHHO Ha MECTOPOXKICHHSIX C
MOBBILIEHHBIM coziepkanreM Hz3 u CO».

[Mpuntun  neiictBug  ra3nudra aHajnorudeH pabore  (OHTAHHOTO  TOABEMHHUKA  INPHU
(OHTAaHMPOBAHMU 3a CUET PHEPruu rasza. PasHuna 3akiarodaeTcst B TOM, YTO HEAOCTAIONIEE KOJIUYECTBO
ra3a HarHeTaeTcs ¢ MOBEPXHOCTH. ['a3nmudTHas SKCIUTyaTalusi CKBaXHH SIBISIETCS HCKYCCTBEHHBIM
IIPOAOIKEHUEM (DOHTAHUPOBAHHUS.

OcHOBHOE BHHUMAaHHUE 3/1€Ch HEOOXOIMMO YAETUTh Pealn3aliy 3TOro Mpolecca, KOHCTPYKIUAM H
cucTeMaM Ta3Iu(THBIX MOJBbEMHUKOB, IyCKYy CKBaXXMH B PabOTy, CIOCOOaM CHMKEHHS ITyCKOBOI'O
JaBJICHUsI, CUCTEME MOATOTOBKHU M pacIipeieIeHus ra3a, pa3HOBUIHOCTSIM ra3iu(THON HKCIUTyaTaIiH.

Ilocne Toro, kak miaacToBasl SHEPrusl UCTOILACTCS, CKBAKUHY NEPEBOAST HA MEXaHU3UPOBAHHBIN
cnoco0  SKcmlyaranuu. [ TyOMHHOHAcOCHas — JKCIUTyaTalusi  CKBaXHMH  SBISETCA  CaMbIM
pacrpocTpaHeHHBIM BUJIOM J00buu HedtH. [ Havama HeoOxoaumo yscHUTH cxeMy pabotel LLIICHY,
HE00X0UMO Pa300paThCsl U3 KAKMX YacTeW JaHHAS YCTAaHOBKA COCTOUT, Kakue ()YHKIIMU BBIOJIHSET
KaXk/1asg 4acTh YCTaHOBKH. /Iy SICHOro NMOHMMAaHMs LEJIOr0 Psia TEXHOJOTHYECKUX BOIPOCOB PAOOTHI
IIICHY Heo6x0auMOo XOpOIIo 3HaTh YCTPOMCTBO BCEX JETae yCTaHOBKH U 000PY/IOBAHUSI.



Hanee, cinemyeT O3HAKOMHTHCS C PA3IMYHBIMH THIIAMH OECIITAHTOBBIX IOTPYKHBIX HACOCOB:
AJIEKTPOICHTPOOCIKHBIMU, ~ BUHTOBBIMH,  JUAaQpParMCHHbIMH, THAPONOPIIHEBbIMUA. HaumOosblnee
pacrpocTpaHeHUe MOYYHIH YCTAaHOBKH: 3JIEKTPOIIEHTPOOSKHBIX HacocoB (YIOLIH).

[To kaxmoMmy THITy yCTaHOBOK HEOOXOIUMO HM3Y4YHUTh: OOJIACTH MPHUMEHEHHs, CXeMy U paboTy
YCTaHOBKM B II€JIOM, Ha3Hau€HHWE, NPHHIWIHAIBFHOE YCTPOWCTBO, TEXHUYECKHE XapaKTEPUCTHKU
KQXJIOTO Yy3Jla YCTaHOBKH, YCJIOBUS MX pPa0OThI, BOMPOCH TMPOU3BOIAMTEIBHOCTH, KOHTPOJIS H
yIpaBJiIeHUs: padOTON YCTAaHOBKH, IPEUMYIIECTBA M HEJOCTATKH KaXKI0TO THUTIA YCTAHOBOK.

Ocoboe BHMUMaHHE 3aCiTy’)KMBAlOT BONPOChI BbiOOpa YOIIH K CKBaknHaMm, HCCIICIOBaHUS H
YCTAHOBIICHHSI TEXHOJIOTMYECKOTO pPEKUMa paboOThl CKBaXHHBI, BBHIOOpa HambOoyiee pPalrOHAIBHOTO
criocoba sKkcrutyaranui. HeoOXoquMo TakKe W3yduTh MPaBUIa TEXHUKU O€30MAaCHOCTH MPU MOHTAXE U
obciyxuBanuu YOIH.

CyIIHOCTh OJTHOBPEMEHHOM — pa3leNIbHOM 3KCILTyaTaluu. B HacTosiee BpeMst SKCILTyaTUPYIOTCS
MHOTOIUTACTOBBIE MECTOPOXKIEHHS, T.€. KOTJa IJIacThl HEQTH 3aleraroT OJWH Haja APYruM. B sTom
cllydae BO3HHMKACT I1eJIeCO00Pa3HOCTh JKCIUTyaTallMd JABYX HMJIM HECKOJIBKHX TUIACTOB OJHOBPEMEHHO,
oJlHOM ckBaknHOM. [TprueM HeoOXOAMMO 3HATh, YTO OJHOBPEMEHH-pa3jeibHas dkcmyarauus (OPJ)
MOET OBITh CO CMEIICHHEM He()TH JIByX IUIACTOB MPHU €€ M3BJICUCHHM W pa3JelIbHasi dKCILTyaTallusl
Ka)XJI0T0 IIjIacTa.

Crienyer M3yuuTh CXEMbl M KOHCTPYKIIMM YCTAaHOBOK JIJISl pa3JelibHOW JKCIUTyaTallid U 0co0oe
BHUMaHHE 0OPAaTUTh Ha CXEMBI «(POHTAH-HACOCY, «HACOC- HAcOCy». Oco00 BasKHO BCTAET BOIIPOC OXPAHBI
HEJIp NP OJTHOBPEMEHHO — pa3AeibHON SKCILTyaTallHH.

Bonpocs! 1151 caMOKOHTPOJIS
VYcnoBue (OHTaHUPOBAHUS CKBAXKHH.
Buner poHTaHUpOBaHUS CKBAXKUH.
[Togzemuoe obopynoBanre (HOHTAHHBIX CKBAXKHUH.
Oxapakrepu3syiTe mporecc OTIoXKeHHs mapadrHa 1 METOAbI O0PHOBI C HUM.
Kakme omacHOCTH BO3MOXHBI TpH (DOHTAHHOW SKCIUTyaTallMd CKBAXHH W YTO
OPEINPUHUMAIOT JIJIsl UX TPEIyTPEKIeHUs?
YcnoBue paboThl ra3nuTHOTO MObEMHHUKA.
Kak ocymiecTisieTcst myck ra3nu@THON CKBaKUHBI B HKCILTYaTaIUI0?
10. KakoBa HEOOXOAMMOCTH CHIKEHHS ITyCKOBOTO JIaBJICHUS?
11. MpunHnmn paboThl ra3MTUPTHHIX KIIAMIAHOB.
12. Ha xaxoMm npuHImIe ocHoBana padora [LICHY?
13. [lnga dero mpemnycMOTPEHO YCTheBOE O0O0OPYI0BaHHE HACOCHON YCTaHOBKHU?
14. Yto Ha3bpiBaeTCs KOA(PGUIMEHTOM HamoHEeHU 1 Koo duuuentom nmogayun LLHICHY?
15. Kak BpIOMpaeTcst 000pyI0BaHKE W YCTAHABIUBAIOT MapaMeTphl paOOTHI MMITAHTOBOW HACOCHOM
YCTaHOBKH?
16. U3 kakux y310B cocTOUT yctanoBka DI[H?
17. Ha3naueHue mpoTeKTOpa, aBTOTpaHchopmaropa’?
18. Kak omnpeaenuTh U yCTaHOBUTH ONITUMANIBHBINA pekuM padoTel YIIIH?
19. B kakux ciydasx 1eaecoo0pa3Ho UCIOIb30BaTh ycTaHoBkH DI[H?
20. OcnoxxHenwus npu dKcruryaTanuu ckBaxud Y ILH u 6opsba ¢ HuMu.
21. OGnacTb npuUMeHeHHs TuapparMeHHbIX, BUHTOBBIX, THIPOIIOPIIHEBBIX HACOCOB.
22. KakoBa HE0OXOAMMOCTh OJJHOBPEMEHHOM pa3ieIbHOM IKCILTyaTallii HECKOJIBKUX TUTaCTOB?
23. HazoBute ocHOBHBIE cxeMbl OP3.
24. Kaxue TpeOoBaHMs MPEIBABISIOTCS K CKBaXHHAM, IEpeBOAUMBIM Ha OPD?

NoognpE
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Tema 8 MeToasb! yBesinueHHs 1e0UTa CKBaKMH

B mpouecce skcrutyaTanu HaOMIOAaeTCs CHIDKEHHE MPOU3BOJUTENLHOCTH JOOBIBAIOIIMX U
CHIDKCHHE NMPUEMHUCTOCTH HArHETATENbHBIX CKBKUH HM3-32 YXYyAUICHUS MPOHULAEMOCTH MpU3a00HHON
3onbl acta (I13I1). [Tagenne nebura U MPUEMUCTOCTH, CHIYKCHUE MTOABUKHOCTH HE(DTHU TPOUCXOIUT B
pesynbTare obOpasoBanusi B [I3I1 ornoxkenus cmon, mapadguna u coneil. Kpome toro, 3HaunTensHas
4acThb BHOBb BBOJMMBIX M3 OypeHHs] CKBa)XMH MMEET HHU3KUE MepBOHAYajJbHble AEOUTHI U3-3a HU3KOU



€CTeCTBEHHOH TPOHUIIAEMOCTH IUIacTa WIM 3HauuTenbHOro 3arpssHenus [I3[1 B mpomecce
3aKaHYMBaHUS CKBAKHH.

Jlnist yBeNTMYeHUsT WM BOCCTAHOBJICHHS JOOWTA B (IPUEMHUCTOCTH) CKBAXXHH MPUMEHSIOT METOMIBI
Bo3zaeicTBus Ha [13I1, ocHOBaHHBIE Ha yBenn4YeHNH (BoccTaHoBIeHNH) poHuLaemocTH [1311, cHkeHNH
BSI3KOCTH HE(PTH, M3MEHEHUH TOBEPXHOCTHOTO HATSHKCHMs Ha TpaHule pasnena ¢a3 (Hedrp-Boga —
nopoja).

HaunnaTh n3yueHne TeMbl PEKOMEHIYETCS C BRISICHEHHUS! TPUYMH CHUKECHHUS MTPOU3BOIUTEIIEHOCTH
OKCIUTyaTallMOHHBIX WM HAarHETAaTeNbHBIX CKBAXWH. Kiaccupukanmmm METOAOB 10 MEXaHU3MY
BO3/ICHCTBUS C yKa3aHHUEM METOAO0B OTHOCSAIIMXCS K KaXKJOU TPYIIIE.

W3yyaTh OCHOBHBIE METOJIBI KQXKIOW TPYIIIBI PEKOMEHIYETCS B CIIEAYIOIIEH ITOCIeI0BaTeIbHOCTH:
CYHUIHOCTh MeToAa (Kak JOCTHraeTcs YBEIHMYCHHE NPOM3BOIUTEIBHOCTH), NMPUMEHSEMBIC MaTepHaIbl
(peareHTbl), mapaMeTpbl 00pabOTKU (HAaIIpUMeEp, pacxoi, KOHLEHTpaus pactBopa kuciaoTsl npu CKO),
cxeMa 00paOOTKM W TIOCJICIOBATSIIBHOCTh OIEpalMid, NPHUMEHIEMOe O00OpyIoBaHUE, O00JACTh
NPUMEHEHHS METO/a.

Bompocs! 1151 caMOKOHTPOIIS
Uro nonumaeTcs moj mpusadboitHoi 30H01 tracrta (I1311)?
Kak BeiOuparot meron Bozaeictsus Ha [1311 s gaHHOM CKBaXKUHBI?
KakoBo Ha3HaYCHHE U CYIIHOCTH COJITHOKHUCIIOTHOM 00paboTKu?
Kak rotoar pabounii pacTBOp CONSTHONW KUCTOTHI?
Kakue peareHThl 1 ¢ Kako IeJIbIO TOOABIISIOT B COJITHYIO KHCIIOTY?
PasnoBunnocts CKO.
KaxkoBbl nmpenmy1iiecTBa MeHOKUCIOTHON 00pabOTKH mepes MPOCTON KUCTOTHOU?
Kaxue paznoBunnoctu I'PII Be1 3HaeTe?
. Kak mposogst I'PI1?
10. Kakue pabouue xuaxoctu ucnonbytorces mis ['PI1?
11.B kakux CKBaXxMHax HambOoJjee IeIeco00pa3HO MPOBOAUTH BUOPOBO3ACHCTBHE W TEIJIOBOE
BO3ercTBUE?
12. Kakwue crocoObI TEII0BOTO BO3ICHCTBHS BBI 3HAaETE?
13. B uem cynrHocTh KOMIUIEKCHOTO BO3JEHCTBHUS B KaKUMH METOJAMH, €r0 OCYIIECTBISIOT?
14. B yem coctout mexanusm aercteus [IAB B mopuctoit cpene?
15. Kakue [TAB nanbonee mupoko NPUMEHSIOT B HEPTIHONW MTPOMBIIIIICHHOCTH?
16. OGopynoBaHue, MPUMEHICMOE TIPH PA3THYHBIX METOAX BO3ICHCTBUSI.

©CoN~ LN E

Tema 9 Tekymmii 1 kKanuTaJabHbIH peMOHT ckBaxkuH (TKPC)

HopmanbHas skcrutyaTanusi HapymiaeTcs ¢ TEUEHHEM BPEMEHHU Pa3JIMYHBIMU OCJIOXKHEHUSIMU,
CBSI3AHHBIMU HEIMOCPEJICTBEHHO CO CKBOXWHOW WM C HapymIeHWsIMH B paboTe (IMOJOMKOIN)
0o0OpyZOBaHMsI, KOTOPOE TMPUBOAUT K CHIDKCHHIO WM TMPEKPAMICHUI0 TMOoAauu KHAKOCTH. K
MoJa3eMHOMY peMOHTY ckBakuH [IPC oTHOCAT Bce paGOThl IO BOCCTAHOBIECHUIO UJIM W3MEHEHUIO
TEXHOJIOTHYECKOTO peXkuMa paboThl CKBOXHH. B 3aBHUCHMOCTH OT CIOXKHOCTH PAa0OOT MOJ3EMHBIN
PEMOHT JIeJIAT Ha: KaMUTAIbHBIA U TEKYIIHIA.

B nmanHOI TeMe OCHOBHOE BHUMAaHUE HEOOXOAMMO YIENIUThH OOIIeH cxeme MOA3eMHOT0 PEeMOHTa,
TEXHOJOTUHM OCHOBHBIX OIepanui, MpuUMeHseMoMy OOOpYyJOBaHHIO U HHCTPYMEHTaM, HX
TEXHUYECKUM XapaKTEPUCTUKAM.

Jnst m3ydenus arperatoB, npuMmeHsembix npu [IPC, a Tak ke cpeacTB MeXaHU3alUH PEMOHTHBIX
paboOT ¥ OCHOBHBIX HHCTPYMEHTOB HEOOXOAMMO OOpPATUTHLCS K JOTIOTHUTEIbHOM juTepatype [1].

B nanHOll Teme Takke HEOOXOOUMO PACCMOTPETh BOMPOCHI MPOMBIBKM IECUAHBIX MPOOOK M
XapaKTePUCTUKH PEMOHTHBIX pa0dOT B CKBAXMHAX MPU Pa3IUYHBIX CIOCO0aX IKCILTyaTallMH, a TaKkKe
OCHOBHBIE MEPOIPUSITHS 110 OXpaHe TPYyAa U OKPYIKAIOIIeH Cpeabl MPU MOJ3EMHOM PEMOHTE CKBaXKHH.

HeobxomuMo ysICHUTH BUABl KAaMUTAILHOTO PEMOHTAa CKBAKMH. [JIaBHOE OTJIMYUE TEXHHUKHU
KalUTaJbHOIO PEMOHTa CKBOXMH OT TEXHHUKH TEKYIIEro pEeMOHTa 3aKiIio4aeTcss B IIHPOKOM
MCIIOJIb30BaHUU KOMILIEKca OypoBOro 000pya0BaHuUsI.



Ocoboe 3nauenne mnepen KPC wumeror mnoaroroBuTenbHbie paboOThI, O00CIEeNOBaHHWE U
uccie10BaHus (THAPOJUHAMUYECKHE U Fe0(PU3NUECKHUE) CKBAKUH.

Jlanee HEOOXOAMMO PACCMOTPETh MPUMEHSIEMYIO TEXHHUKY M TEXHOJIOTHIO BCEX BHJIOB PEMOHTOB
npu KPC: wucnpapineHuii cMATHH U TOBpPEXAEHUH 00CaTHBIX KOJIOHH: PEMOHTHO-M3OJSILHMOHHBIE H
JIOBWJIBHBIE paOOTHI; TUKBHUIAINS CKBAXWH, 3ape3Ka U OypeHre OOKOBOTO CTBOJIA.

IIpu KPC Hnaubosiee CIOXKHBIMM U TPYJOEMKMMH paboOTaMM SIBJISIIOTCS JIMKBUJALMS aBapuil U
ociokHeHH, K KotopeiM oTtHOCcAT npuxBaT HKT, o6peiB HKT u o6opynoBanus u ap., sl U3BICUCHHUS
KOTOpBIX TpeOyeTcsl CHEelMaNbHbI JIOBUIBHBIA HHCTpYMEHT. g paccMOTpeHus ycTpoHcTBa
JOBUJIBHBIX HHCTPYMEHTOB TaK)Ke HEOOXOAUMO 00paTUTHCS K JIOTOHUTENBbHON TuTeparype [1].

Bomnpocs! 11 caMOKOHTpOIs
UTto Ha3bIBaeTCs TEKYIIUM PEMOHTOM CKBa)XMH M KaKOBa €To Leib?
2. UYto BXOIHT B COCTaB KOMIUJIEKCa OOOpPYJOBaHMS ISl TEKYIETO M KamUTaJIbHOTO
PEMOHTA CKBaXXKHH?
3. Kakue moabeMHBIE YCTAaHOBKHM WM arperatbl NMPUMEHSIOT TPH TEKYIIEM M KalnuTalbHOM
PEMOHTE CKBa)XKHH?
4.  Jlns kakux paboT npeaHa3HauYeH dIeBaTop?
5. Uto moHHMMaeTcs Moj MEKPEMOHTHBIM MEPUOAOM PaOOTHI CKBaKUHBI?
6. UYto Takoe kK03 PUIUEHT IKCIUTyaTAIUN CKBAKUHBI?
7
8
9

=

Kak nposonsar cmeny O11H?
Kakyro npoMbIBKY Ha3bIBalOT NpsAMoil (00paTHOIL)?
. Kaxkxwue Bunsl pa6ot otrHoCT kK KPC?
10. Yro moHMMArOT Mo 00CIeAOBAaHNEM CKBaKUHBI?
11. Kaxk ucnpaBisitoT nepeKThl B KOJTOHHE?
12. Kakwue paOOThI Ha3bIBAIOT PEMOHTHO-U30IIMOHHBIMU (PUP)?
13. Kaxkwue BuzbI aBapuil Haubosee 4acTo NPOUCXOJIAT B CKBaXKUHaxX?
14. OcHOBHBIE 3TAIBI 11O 3ape3Ke U OYPEHHUIO0 BTOPOTO CTBOJIA?
15. KaxoBbI IpUYMHBI JUKBUJALUHN CKBAKUH?

Tema 10 C60p 1 MOATrOTOBKA CKBAKUHHOMN NPOAYKIUHA

Crnenyer ysCHMTb, 4YTO B HACTOsIIEe BpeMs BCe IUIOMAAM HE(TAHBIX MECTOPOXKICHUH,
BCTYTIAIONINX B Pa3pabOTKy, 00yCTpanBarOTCs, KaK MPaBUIIO, BHICOKOHATIOPHBIMHA T€PMETH3UPOBAHHBIMH
U aBTOMAaTH3WPOBaHHBIMM cUCTeMaMH cOopa HedtH, raza u BoAbl. MOXKHO OTMETUTh, YTO
BBICOKOHAIIOPHBIC CHCTEMBI COBMECTHOTO cOOpa ¥ TPaHCIOPTHPOBAHWS HEPTH H Ta3za HMCIOT
CYIIECTBEHHBIC IPEUMYIIECTBAa IIepe]l HU3KOHAIOPHBIMH CHCTEMaMH C pa3feilbHBIM CcOOpOM ¢
TPAHCHIOPTHPOBAHUEM HE(PTH U raza. ITH NPEUMYILIECTBA 3aKIIOYAIOTCS HE TOJIBKO B SKOHOMHH 3aTpaT
Ha COOpY)KEHHE TpyOONpOBOJOB, HO W B CO3JaHHWU YCIOBHH IO YKPYITHEHHIO W ICHTPAIN3AINN
00BEKTOB He(i)TerOMLICJIOBOFO X03}II>'ICTBa, HUX aBTOMATHU3allUM U TCICMCXAHU3AIlUH, PAllUOHAILHOMY
UCTIOJIb30BAHUIO HM30BITOYHON SHEPrMM IUIAcTa, COKPAIIEHHHM IOTEph He(PTH ¥ ra3a, MOBHILCHUU
3G(PEKTUBHOCTH  TEXHOJOTHMUECKUX TPOLIECCOB, IIUPOKOM HMHIYCTPHATIM3AIMU CTPOUTEIILCTBA.
[ToBbIIIEHNE TABIEHUS B CHCTEME TIPH 3TOM MOXET OBITh 00ECIIEYEHO ¢ MOMOIIBIO TMTOTPY>KHBIX HACOCOB
1 JOXHMMHBIX HACOCOB.

CkazaHHOE BBIIIC CBHJCTEIBCTBYET O HEOOXOAMMOCTH HOBOTO IOAXOJa K pa3paboTke
MECTOPOXKJICHHUH, TPU KOTOPOM HAa3eMHbIM He(TENpoOBOA [0 LEHTPATM30BAHHOIO COOPHOTO ITyHKTa
JOJDKEH pacCMaTpUBATHCS KaK JJIEMEHT EIWHOW THIPOJANHAMUYECKOW CHCTEMBI IIIaCT-CKBaXKHMHA-
HEPTENPOBOI.

[Tpn m3yyeHnn marepuana HEOOXOAMMO TaKKe OOpAaTHTh BHUMAaHHE HAa OCHOBHBIC TTOJIOKCHHS U
TpeOOBaHUs 1O OXpaHe TPyJa U OXpaHe MPHUPOJIbI, KOTOPBIE MPEIbIBISIOTCS K CUCTEMaM cOopa.

Bormpocs! st cCaMOKOHTPOIIS
1. Kakue cucrembl cOopa NpOAYKUIMHM CKBaKMH MPUMEHSAIOTCS Ha IUIOMIAAAX HEQTSIHBIX
MECTOPOXKICHUN TeppuTopun 3amagHoi Cubupu?



2. Tlepeuncnure NOCTOWHCTBA M HEAOCTATKH T'€PMETH3MPOBAHHOW BBICOKOHAIIOPHOW CHUCTEMBI
cOopa 1 TpaHCTIOPTUPOBaHUS HEPTH.

3. Kakoe 3Hauenue nMeroT «YHUPHUIUPOBAHHBIE TEXHOJIOTHYECKHE CXEMBI KOMIUIEKCOB cOopa U
MOJATOTOBKU He(TH, Ta3a M BOJbI HEPTEIOOBIBAIOIIUX PAlOHOBY» MPU UCIOJIB30BAHUU WX TPHU
00ycTpoiCcTBE HEPTIHBIX MECTOPOXKICHHIA?

4. Yto TOHMMAIOT TIOJ OXpaHOM TpyJa M OXpaHOM OKpyKaroled cpeabl mpu cOope,
TPAaHCTIOPTUPOBAHUU U TIOATOTOBKE HedTU?

Tema 11 TpancnopTupoBaHue CKBaKMHHOW NMPOAYKIIUU

Msyuas matepuan HACTOSIIICH TEMBbI, HYXXHO BHAYaJlle O3HAKOMUTHCA C KiIacCHU(UKAIHUCH,
Ha3HaYeHUEeM TPYOOMpOBOJOB, ¢ YyCIOBUSAMHU HX paboThl. [Ipu BBIOOpE Tpacchl TpyOOIMpoBOAa HYKHO
VYHTBIBATH COOOPAKEHUS DKOHOMHUYECKOTO W TEXHUYECKOTO IOpSJIKA, HWHTCPEChl HACEJICHHUS,
MIPOXKUBAIOLIETO B Mpefenax MpoMbIcIoBoi Tepputopuu. [Ipu BeIOOpe Tpacchl HEOOXOIUMO CTPEMUTHCS
K COKpAIlCHHIO TMPOTSKEHHOCTH, COKPAIICHUI0 10 MHHUMYyMa CTPOMTENBCTBA HCKYCCTBEHHBIX
COOpPYKEHHI B BUJE MEPEXOIOB uepe3 peku u T.4. [Ipu BeIOOpe Tpacchl MPOMBICTIOBBIX TPYOOIPOBOIOB
HYKHO 00€CTICUNTh MAaKCUMAJIbHYIO MOXKAPHYIO 0€301MacHOCTh HACEIEHHBIX ITyHKTOB.

Jlanee HEOOXOAMMO XOPOIIO Pa3oOpaThCs B KOMIUIEKCE pabOT, BHIOIHSAEMBIX MPU COOPYKEHUU
TPyOONPOBOJIOB W WX TIOCICIOBATEIHHOCTH. YYaIUMCS HEOOXOJMMO O3HAKOMHUTBCS C TEXHUKOU
MOHTa)ka 3allOpHOM, PEryJIMpYIOIel U MpeaoXpaHUTeNIbHON apMaTypsl. HyXHO Takye XOpolo 3HaTh
MPaBWJIa UCTIBITAHUS U TIOPSIOK CAa9d TPYOOIIPOBOAOB B IKCILITYaTAIIHIO.

Bormpocs! st cCaMOKOHTPOIIS
Kak xnaccuuuupyroT npoMbICiIOBbIe TPYOOIPOBOIbI?
KakoB nops1ok paboT mmpu coopy>keHuH TpyoornpoBoa?
[TocnenoBatenbHOCTh UCHIBITAHUS TPYOOIIPOBO/Aa HA TEPMETUYHOCTh U IPOYHOCTH?
Kakue Bubl KOppo3uu TpyOOIpPOBOIOB CYIIECTBYIOT?
Kaxum o6pa3om mpoBoauTCs akTUBHAS 3allliTa TPyOOIPOBOAa OT KOppo3uun?
Buasl apMaTypbl HCTIONIB3YIOTCS HA TpyOOonpoBoaax?
Kaxkue metoasl 60phOBI ¢ OTIIOKCHHUSIMHE COJIeH U mapadrHa IPUMEHSIOT Ha TPyOOorpoBoaax?

NogkrwdpE

3. Yka3aHus o padore ¢ JUTEPATYPOil, KOHCIIEKTAMM JIeKIHIl U Y4eOHO-
NPAKTHYEeCKMMH U3TAHUSAMU

N3yuenne NUCHMIUIMHBI CIEAYeT HAYMHATH C MPOPA0OTKH HACTOSAMIUX METOJAHYECKUX
yKa3aHUH, 0c000e BHUMaHUE yIeJsisl IEeIsIM U 3a/1adaM, CTPYKTYpe M COJEPKaHHUIO Kypca.

CrtyneHTaM  peKOMEHIYyeTCs  MOJIYy4YuTh B OMOMHOTEYHO-MH(GOPMALIMOHHOM  LIEHTpE
YHUBEpPCUTETA Y4YeOHYI0 JUTepaTypy H Y4eOHO-NMpPaKTH4YeCKHe W3JaHUs 110 JUCIUIUIMHE,
HeoOxoauMble sl 3P(GEKTHBHOW pabOThl Ha BCEX BHUJAAX ayJIUTOPHBIX 3aHATHH, a TakkKe s
CaMOCTOSATEIFHOM pabOTHI 1O U3YYCHHUIO JUCIUTUIHHEIL.

Jlo Havana uTeHHsl y4eOHOU JTUTEepaTypbl U y4eOHO-IPAKTUYECKUX W3JIaHUN Ba)KHO cOOpaTh Kak
MO>KHO Oostbire HH(pOpMaIUK, 9TOOBI TOYHEE MPEACTABUTH, YTO MOKHO TOJIYYHTh U3 JAHHOTO TEKCTa H
Kak Jydmie paboTarb ¢ HUM. DTO TOMOTYT CIeNnaTh Ha3BaHUE, aBTOp, HM3AATENbCTBO, aHHOTAIUS,
OTJIaBJICHHE, TPEINCIIOBUE U 3aKitoueHue. [IpenBapurenbHOe 03HAKOMIICHHE C KHUTOW Tepe]] YTeHHEM
Mo3BoJIsieT cOepeub Bpemss W Tpyd. JIr0OOM TEKCT HE OJHOPOACH IO CBoel WH(OpPMaIMOHHOMN
HACBHIIIEHHOCTH. B HEKOTOPBIX MpenIokKEeHUsAX, ad3aax CKOHIIEHTPUPOBAHO OUYE€Hb MHOTO HH(OpMaIu,
HarnpuMmep, (HOpMYITUPYIOTCS OCHOBHBIC TOJIOXKEHUS, BEAYIIME WIACH M T.O., a JAPYTHE CIyXKaT JIUIIb
wTtocTpanuen, gonom. TakuMm o0pa3oMm, TEKCT MUMEET «CMBICIOBOM penbed». Uem TouHee yuTaTenb
(cTymeHT) cyMeeT ONpeNeluTh CTENeHb BAXXHOCTH KaXIOTO OTpe3Ka TecTa M IPHCIIOCOOHTh K
«CMBICIIOBOMY Oapbepy» CIOCOO CBOEro uTeHUs (TO €CTh 3aMEANUTh U YIIIyOUTh B 00Jiee BaKHBIX
MECTax M YCKOPSATh B MEHEE BaXKHBIX), TEM MPOAYKTUBHee uTeHue. ClieayeT rThOKO BaphHUpPOBATh CIIOCO0
paboThI C TEKCTOM B COOTBETCTBHUHU C €TI0 «CMBICIIOBBIM Oapbepom». CaMocTosTenbHast paboTa ¢ KHUTOM
U y4eOHO-TIPaKTUYECKUM HW3IaHUEM MOXKET OBITh YCIICIIHOM, €CJIM TEKCT HE TOJIbKO MPOYHUTaH, HO H
3aKOHCIIEKTHPOBAaH. 3alMCH MOTYT HOCHTb pAa3JIMYHbIM XapakTep: IUIAH, BBIIHMCKH, TE3HCHI,
AaHHOTHPOBAHHUE, KOHCTICKTHPOBaHUE, peepupoBaHHE.



OcHOBBI 3HaHMM 3aKJIaJbIBAIOTCS HA JIEKIUAX, TAKUM 00pa3oM, UM IPUHAJUICKUT BEAyIIasi poJib B
yuebHOM nporecce. Ha nekiusix gaercst camoe BaKHOE, OCHOBHOE B M3y4aeMOi AUCLUILIMHE, TOITOMY B
XOJI€ JIEKI[MOHHBIX 3aHSITUH HEOOXOJMMO BECTH KOHCIIEKTHpPOBaHMe yueOHoro marepuana. Ciemyer
oOpamiate BHMMaHHE Ha KaTeropuu, (OpMYJIMPOBKH, PACKPHIBAIOIIME COJAEP)KAHHE TE€X WIM HMHBIX
SIBIIGHUH W TPOLIECCOB, HAyYHbIE BBIBOJBI U MPAKTUYECKHE PEKOMEHJAINH, MOJIOKUTEIbHBIA ONBIT B
opaTopckoM HcKyccTBe. JKenarenbHO OCTaBUTh B pabOYMX KOHCIEKTaxX IOJis, Ha KOTOPBIX JejiaTh
MIOMETKH U3 PEKOMEHI0BAaHHOMW JIUTEPaATyphl, JOMOIHSAIOIINE MaTEpUall IPOCIYIIAHHOM JIEKIINH, 8 TaKKe
NOJYEepPKUBAIOINE OCOO0YI0 BaXXHOCTh TE€X MJIM HHBIX TEOPETHYECKHX IOJIOKEHUH. Pexomenayetcs
3a/laBaTh IMPENOJABATEI0 YTOUHSIOIIME BOIMPOCHI C LENbIO YSCHEHHUS TEOPETUYECKUX IOJIOKEHUH,
pas3pelIeHns: CIOPHbBIX CUTyaluid. Ba)kKHO MOMHUTB, UTO HU OJJHA JUCLUIUIMHA HE MOKET ObITh U3yUeHa B
HEOOXOMMOM OOBEME TOJBKO 10 KOHCHEeKTaM. J[iIsi Xopomero yCBOGHHSI Kypca HyXKHA
cucremMaTnyeckas paboTa ¢ y4eOHOH M HaydyHOW JHMTEpaTypoil, a KOHCIEKT MOKET JIUIIb OOJEerduTh
MIOHMMAaHHE U YCBOEHHUE MaTepHaa.

4. PexoMeHIaMH MO MOATOTOBKE K MPAKTHYECKUM 3aHSITHSIM COCTABJIEHHIO IOKJIA/I0B,
BBICTYIVIEHUH, MPe3eHTalUil 1 HAMUCAHNIO pedepaToB

JuctmruimHolr  «OCHOBBI  HE(PTEra3oMmpOMBICIIOBOTO  JieJiay  MPEIyCMOTPEHO  BBITIOJTHEHUE
npakTUdecknx 3aHsTuil. llpakTuyeckue 3aHATHS HANPABICHH HA 3aKPEIUICHHE TEOPETHUECKHX
MOJIOKEHUH U (POPMHUPOBAHKE MPAKTHUYECKUX YMEHHH, B KOHEYHOM HTOTE CTYICHT JOJDKEH BIIANCTh
NPUHIUIIAMUA pacdyeTa OO0OpYJOBaHUS JJs SKCIUTyaTallMd CKBaXXMH; METOJaMM pacyeTa OCHOBHBIX
noKa3zartesiei SKCIUTyaTallui CKBayKUH.

[IpakTuyeckoe 3aHATHE MPOBOJAUTHCA B yueOHOM KaOuHere. [IpoAoKUTENbHOCTh 3aHATUS - HE
MeHee 2-X aKaJeMHYeCKMX dYacoB. HeoOXOIWMBIMH CTPYKTYPHBIMH 3JEMEHTAMH IPAKTHYECKOTO
3aHATUdA, IIOMHMO CaMOCTOSITEIILHOU ACATCIIBHOCTH CTYJACHTA, SBJIAIOTCA aHAJIMW3 MW OICHKA,
BBIIOJIHEHHBIX PAa0OT W CTEIECHU OBJIAJCHUS CTYIECHTOM 3alUIaHWPOBAHHBIMU HABBIKAMU BEICHHUS
pacderos.

B mpomecce MpakTUYECKOTO 3aHATHS CTYISHT BBINMOJHSIET TPAKTHYECKOE 3aJaHHE IO
PYKOBOACTBOM IMPCIIoAaBaTCidA B COOTBCTCTBUU C U3YyUACMbIM COACPKAHHUCM y‘-IGGHOI‘O MaTtcpuala.
BBITIOTHEHWIO TIPaKTUYECKOTO 3aHATHS MPEAIIeCTBYeT TPOBEPKAa 3HAHHMHA CTyJCHTa - €ro
TCOPCTUUYCCKAasd TOTOBHOCTH K BBIIIOJIHCHUIO 3aJaHUMd. HpI/I BBIITOJIHCHUU MPAKTUICCKUX p360T
HEOOXOJMMO HWCIIOJIB30BaTh MaTepHal, W3JI0KCHHBIH B KOHCIIEKTE JICKIIMH W TPEIOoCTaBICHHBIN
IIPENOAaBaTeNIEM CIIPABOYHBINA MaTEpUAIL.

Odopmienne paboT MPOU3BOAUTCS Ha OyMakHOM HocuTene (imcrtax ¢opmara A4) B me4aTHOM
BUJIC WIH B PYKOIIMCHOM BHUJIC B OTJCIILHOW TETPAJIH.

Hamnbonee mnomynsipHBIMH Ha COBPEMEHHBIX CTYACHYECKHX KOH(EPEHIHUSAX SBISIOTCS >KaHPHI
TE3UCOB, COOOICHHUS, TOKIaaa, pedepara.

Hokaan, coobmeHue, Te3uchbl. Jlokinan u cooOmeHue oQOPMISIOTCS MHUCbMEHHO, HO
NpeIHa3HAYa0TCsl IS 3aYUTBIBAHUS BCIYX HW3JI0KCHHS CYIIECTBA Y4eOHOTO HCCIICOBAHUS U €ro
BBIBOIOB. OTCIOI[a JKUBOU pa3r0130prn‘/'I CTHUJIb U3JIOXKCHUA.

Kaxnass kHMTa, MOKIAA, CTaThs, MPOWU3BOJICTBEHHBINH pErIAMEHT MPEICTAaBISAIOT COOOW Ienb
JIOTUYCCKHN CBA3AHHBIX YTBep)KﬂeHHﬁ, KOTOPBIC B TCKCTC 0OBIYHO COIIPOBOKAAIOTCA 06OCHOBaHI/I$[MI/I,
JI0Ka3aTeIbCTBAMH, TOSICHCHUSIMHU, WJUTIOCTPAMsAMHU. EciM  BBIWICHHTh W3 TEKCTa OCHOBHBIC
YTBCPIKACHUA WM IIOJIOKCHHA, IMOJYUYUM TO, YTO HA3BIBAIOT TC3MCAMMU. Tes3ucnl kak HUKaKas Aapyras
dopma 3amucH, MO3BOJISIFOT 00OOIIUTE MaTepUa, MPEACTaBUTh €ro CyTh B KPAaTKUX (HOPMYIUPOBKaX,
PaCKpbIBaArOMUX CMBICJI HAIIMCAHHOTO. Tes3nucel AKNCHTHUPYIOT BHUMAHUC Ha CYTH H3J1aracMoro
MaTepualia, 00Jer4arT COMOCTABICHUE CBOUX MBICIICH ¢ pacCcyxaeHUsIMH (YTBEPKICHUSIMH) aBTOpa.

Pabota mo moAroToBKe MPEe3eHTAIMOHHBIX MAaTEPHUAIOB Hanboiee BaKHA TIPU IMOATOTOBKE 3alTUTHI
KBaJTM(HUKAIIMOHHBIX pabOT, a TakkKe Ui OKJIAJ0B Ha KOH(PEPEHIMSIX, CEMHHapax W JPyrux Gpopm
My OJIMYHBIX BBICTYTUICHHH.

Odopminenue npesentanuii. CoOCTBEHHO, TIaBHOE HAa3HAUYCHHUE CJIAWOB MPE3CHTAI[MH HE
CTOJBKO TPUBJICYh BHUMAHUE K TMPE3CHTAIMH, CKOJBKO WUTIOCTPUPOBAHUE JIOKJIana |
CTPYKTYPHUPOBAaHUE YCTHOTO KOMIIOHCHTA, IMPEICTABISAEMOrO JOKIATYMKOM. B 3HauMTENbHON Mepe



TEKCTOBAasi 4acTh NPE3EHTALMU IpeJHa3HaueHa AJii CaMOKOHTPOJI BBICTYMAIOIIETO U B HEKOTOPOM
CTEIEHH KaK MO/ICKa3Ka.

1. IIBera, ¢oH, KOHTpacTHOCTh, MWIPUPT. Cralapl JOHKHBI HUMETh BBICOKYIO KOHTPACTHOCTD.
Crnenyer y4yuThIBaTh, YTO Ha JUCIUICE KOMIbIOTEpa LIBETA BBIMVIAAAT ropas3o Oojee SPKUMHM, Ye€M Ha
sKpaHe B 3aie. L[Beta ¢oHa M TEeKCTa HE MOJDKHBI BBI3BIBATH OTTOPXKEHHUS y ayauropuu. Jlydme
HCIOJIb30BaTh OJTHOPOJHBIN ()OH, IPUTITTYIICHHBIX MACTEIbHBIX TOHOB WM MpocTo Oenbli. [IpakTnuecku
HETIPUTO/IHBIC COUYETaHMS: YEPHBIA TEKCT Ha KpacHOM (hoHe, COueTaHne CHHETO TEeKCTa M roiyooro (oHa
i HaobopoT. Kernb (pasmep mpudra) He JOHKEH ObITh MeHbIE 28, mpudT Tydllie UCIOIb30BaTh 0e3
3aceuek, Hanpumep Arial.

2. KomnonoBka cnaiifa. ['1aBHBIM 3J€MEHTOM JIIOOOrO ciaija sBJIseTCs HM300pakeHue: Kapra,
KOCMOCHHMMOK, CX€Ma, AuarpaMmma, Taliuiia, COpOBOXKIaeMas 10 BOZMOKHOCTH JTAKOHUYHBIM TEKCTOM.
He cnenyer 310ynoTpe6asTh TEKCTOBBIMU H300pakeHUsIMU. Haunmyummii BapuaHT, 3TO MCIIOJIb30BaHHE
Te3Huca CTPYKTYpHOM dYacTM JoKiajga B 3arojioBke ciaijga. CyliecTByeT OIpelieIeHHOE IMpPaBUiIo
KOMIIOHOBKHM OOBEKTOB, HazbiBaeMoe "5 00bekToB Ha ciaia". [loaromy mpu pa3menieHnn UHGOpMaIu
Ha cJaiiie ONTUMAIBHBIM OYJIeT MPUCYTCTBHUE S5-7 3JIEMEHTOB KOMITOHOBKH.

3. Uzobpaxenuss u rpaduka. HM300paxeHus, Takue Kak Kaprorpaduyeckue marepuassbl,
¢dororpadun HATYpHBIX OOBEKTOB, a TaKKe TpaHUUECKHE OJIEMEHTHI: OJIOK-CXEMBI, UarpaMMel,
rpaduKu JOJDKHBI OBITh YMTaeMbIMU. HeoOXoauMo MakCMMalbHO HMCHOJIb30BATh IUIOIIAJbL Cllaiiia Juis
O0TOOpaXKeHHsT WITIOCTPATHBHOTO MaTepuayna. B HEKOTOpBIX Ciydasx MeJIecoo0pa3HO MOMenaTh
HOAMUCH W\MJIM 3aroJIoBOK Claiifia Ha caMO H300paKeHHE, HCIOJb3ysl HPOCTPAHCTBO BHE TPAHHUIL
aKTyaJIbHOTO PErroHa.

4. O0bem u BpeMeHHble UHTepBasibl. [lone3H0 HapUCcoBaTh MPEABAPUTEIHLHO BPEMEHHYIO LKAy U
pa3duTh OTBEICHHOE /I JoKiana BpeMs (7-10 MUHYT) Ha OJMHAKOBBIE WM Pa3IMYHBIC MO BEITUYNHE
HHTEPBAJIbl B COOTBETCTBUHU CO CTPYKTYpoii BeicTyruieHus. B MS PowerPoint (PP) noctynna dyHKims
Pa3METKHU UTUTEIHHOCTH MOKa3a KaXJA0ro ciaiaa (IeT90K MpaBoil KHOMKOW MBIIIHU 10 ACKHU3Y Ciaina —
KOHTEKCTHOE MEHIO — «CMEHa Cllaiilan — «aBTOMAaTHYECKH rmocie»). He pekoMenayercs cMeHa ciaiiioB
MmeHee deM depe3 30 cekyna. Takum oOpa3oM, onTuMabHEIM st 10 MUHYTHOTO JoKIana Oyner o0bem
npe3eHTanuu B 12 — 15 cnaiinoB u, COOTBETCTBEHHO, HUKAK He Ooinee 20.

HaubGonee nomynsipHasi cxema JAeiaeHHs BCeH NpPE3CHTALlMM BKIIOYAET 3 4YacTU — BBOJHYIO,
OCHOBHYI0, 3aKJIIOUUTEIbHYI0. BBOHAS YacTh BKIIIOYaeT MHPOPMALIUIO O JTOKJIAJUUKe, OpraHu3aluu, U
Apyrue HeoOXOAWMBIE JaHHBIE, TPEAyCMOTpeHHBbIe (opMaToM BBICTYyIUIEHUS. lIpuBeTcTBYETCS
UCIOJIb30BAaHUE JIOrOTHNA opraHu3auuu (kadeapsl). bomee yem ymecTHo Ha 2-M W, BO3MOXHO, 3-M
claiiile KpaTKo WJUIIOCTpUPOBATh L€db,  3a/Jayd, 3allMIacMble MOJIOKEHHA. B KoHLe nokiana
WITIOCTPUPYIOTCS BBIBOJIBI, MOTYT NIPUCYTCTBOBATh 0JIarOAAPHOCTH U. T. 1.

5. Tlporpammsl 1i1st co3manust mpe3enraruii. Power Point, Astound, MS MMPlayer, CompoZer.

[MoaroroBka pedepaToB HampaBlieHA HAa pPa3BUTHE W 3aKPEIUICHWE Y CTYACHTa HaBBIKOB
CaMOCTOSITENILHOTO TJTyOOKOT0, TBOPYECKOTO M BCECTOPOHHETO aHallu3a HayyHOW, METOJUYECKON u
JIpyrod JUTEpaTyphl MO aKTyaJdbHBIM IpoOJieMaM NUCUUIUIMHBI; HAa BBIPAa0OTKY HABBIKOB W YMEHHUU
IPaMOTHO W YOEAWTENIBHO H3JIaraTb MaTepuall, 4eTKO (HOpMyJIMpOBATH TEOPETHUECKHUE OO0OOIICHUS,
BBIBOJIBI M TIPAKTUYECKHE PEKOMEH/IAIINN.

PedepaTsl nomKHBI OTBEYaTh BBICOKMM KBaTM(PHUKAMOHHBIM TpPEeOOBAHUSAM B OTHOILIECHUU
HAYYHOCTH COJIePKaHUS U 0POPMIICHUSI.

Tembl pedepaToB, Kak MPaBUIIO, TTOCBAIIEHBI PACCMOTPEHHIO OJIHOHM mpoosiembl. OO0beM pedepaTa
MOeET ObITh OT 12 10 15 cTpaHuI] MAaIIMHONKUCHOTO TEKCTa, OTIeYaTaHHoro uepes 1,5 nHTepBana, a Ha
KOMIIbIoTepe uepe3 | nHTepBai (CIHUCOK JIUTEPATYPhl U MPUIOKEHHUS B 00bEM HE BXOJIST).

TexcToBast yacTh pabOTBl COCTOWT W3 BBEICHUS, OCHOBHON 4YacTH U 3akioueHUs. Bo BBeneHHH
CTYJEHT KpaTKoO OOOCHOBBIBAET aKTyaJIbHOCTh M30paHHON TeMbl pedepaTa, pacKpblBaeT KOHKPETHBIE
[eMH W 3aJadd, KOTOpble OH COOMpaeTCsl PeliuTh B XOJIE€ CBOETO HEOOJBINOTO HCCIeAoBaHUs. B
OCHOBHOM 4acTH MOAPOOHO pacKphIBaeTCsl cojAepiaHHe BoIpoca (BOMpPOcoB) Tembl. B 3akitoueHuun
KpPaTKO JOJKHBI OBITh CHOPMYITHPOBAHBI MOTYyYEHHBIC PE3YyJIbTAThl MCCICAOBAHUS M JaHBl BBIBOIBI.
Kpome Toro, 3akiroueHre MOKET BKJIIOYATh MPEAJIOKEHHUS aBTOpa, B TOM YHUCIE U MO AalibHEHIIeMy
M3YYCHHIO 3aMHTEPECOBABIICH €ro MPOOIEMBI.

B cnucokx nutepaTypbsl (MCTOYHUKOB M JIUTEPATypbl) CTYJIEHT BKJIIOYAET TOJBKO T€
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JTOKYMEHTBI, KOTOPBIE OH HCIIOJIB30BAJI IPU HAMMMCAHUH pedepara.
B npunoxenun (mpuiiokeHus) K pedepary MOryT BBIHOCUTHCS TaOJUIbI, TpaduKH, CXEeMbl U
JpyTHE BCTIOMOTATEIbHBIC MaTepHalIbl, HA KOTOPBIE IMEIOTCSI CCBUIKH B TEKCTE pedepara.

ITocTpoenne cniucka UCNOJIL3YeMOii JTUTepaTYpPHI K pedepaTy, 10Ky

Crniucok ncnosiab3yeMoil B paboTe IUTEpaTyphl, OMEIAETCs BCIel 32 OCHOBHBIM TEKCTOM, IOCIIE
3axmtoueHus. Kaxaplii MCTOYHMK, YIIOMSHYTHIN B CIIUCKE, 3HAUUTCS IO ONpPEACIEHHBIM MOPSAKOBBIM
HOMEpPOM U JIoibkeH ObiTh omucaH B coorBercTBUM ¢ ['OCT 7.1-2008 buGmuorpaduueckas 3amuch.
bubmmorpaduyeckoe onucanne. O0mue TpeOOBaHMS U TIPABUIIA COCTABIICHHUSL.

B ciyuwae, eciu KHUra HamucaHa OJHUM aBTOPOM MJIM aBTOPCKHUM KOJIJIEKTMBOM, YHCJIEHHOCTh
KOTOpPOTO HE MpPEBBIIMIAET TPEX YenoBeK, e€ Ombimorpaduyeckoe ommcaHue MOHDKHO HAYMHATBHCS C
yKa3zaHus (GaMHIMM M HHUIMAJIOB aBTOpa WiIM aBTopoB. Jlanmee ykas3bIBaeTcs 3arjiaBU€ KHUTH H
BBIXO/IHbIE JaHHbBIE: MECTO U3/1aTEIbCTBA, HA3BAHUE BBIMYCTUBIIETO KHUTY HU3/aTelbCcTBa (0€3 KaBblueK),
roJl U3JIaHMsl U 00I1ee KOJTMYECTBO CTPAHHMII.

Hanpumep: I'padckmii B.I'. BceoOmast uctopust npaBa u rocymapcrsa. — M.: Hopma-Uudpa,
2000. — 744 c.

Cy1miecTByIOT ropoia, B KOTOPBIX HAXOJUTCSI MHOTO M3JATEIbCTB U BBIMYCKAETCS OTPOMHOE
KOJINYEeCTBO KHUT. J[J11 Ha3BaHUM TakUX TOPOJOB MPUHSATHI CHelMalbHble cOKpaleHus: MockBa — M.,
Cankr-Tletep6ypr — CII6., Kues — K., Heto-Mopx — N.Y., Iapux — P., Jlongon — L., Bepaun — B.
Ha3zBaHus Bcex pyrux ropoJoB JOJKHBI YKa3bIBaTHCS MOJHOCTBIO.

Ecmm mcnonp30BaHBl MaTepuanbl CTaThH, OMyOJIMKOBAaHHOW B COOpPHHKE WM TMEPUOTUIECKOM
W3JJaHUH, OHA OIMCHIBACTCA CIEAYIOLUIMM 00pa3oM, HalpuMep:

Murnan A.b. ®usuka u ¢punocodus // Bonpocs! punocodpuu. — 1990. - Ne 1. — C. 5-33.

Joxymentbl 1 TOCThi:

Koncrutyuus Poccuiickoit @enepanuu — M.: [Ipuop, 2004. — 32 c.

I'OCT 12.1.003-76. Ilym. O6mue TpeboBanus OezomacHoctu. — Bzamen ['OCT 12.1.003-68;
Been. 1977. - 01.01. — M.: U3xa-Bo cTarmapTos, 1982. -9 c.

Knnru, HanucanHbie 00J1bIIHM aBTOPCKUM KOJLJIEKTHBOM:

PedopmupoBanue u pectpykrypusanus npeanpustaii / B.H. Tpenés [u ap.]; mox o6m. pex. C.B.
Unsnemenona. — M.: [IPHUOP, 1998. — 318 c.

Y4eOHuKH 1 y4eOHbIC TOCOOHUs:

Ilyraués  B.II. BBemenue B  monurToNoOrvio:  y4eOHMK s CTyd.  By30B  /
B.IL. ITyraués, A.1.ConoBbeB. — 4¢ u3a., nepepad. u qon. — M.: Acnekt-IIpecc, 2003. — 477 c.

ITomumo omnucanuss OuOIMOrpapUUECKUX HMCTOYHUKOB TPYAHOCTH MOXKET BBI3BATh HX
IpyNIUpPOBKAa U pacnojiokeHne B crnucke. CylecTBYeT HECKOJbKO BapHAaHTOB TI'PYNIHUPOBKU:
asi(hpaBUTHBIN, CHUCTEMATHUYECKUI, XPOHOJOTHMUYECKUI, B TMOpPAJKE YHNOMUHAHMA B TEKCTe, MO BHUAAM
UCTOYHUKOB. B pabortax oObIYHO HcTONb3yeTcs andaBUTHBIN. VICTOUHMKM Ha MHOCTPAHHBIX SI3BIKAX
pacrosiaratorcsi B CIIUCKE MOCJE BCEX PYCCKOSI3bIYHBIX HCTOYHUKOB B IOPSIKE JJATUHCKOTO ajihaBUTA.

5. TemaTuka caMOCTOATEJIbHON PadOTHI CTY/ICHTOB

CamocrositensHass padora (CPC) sBmsieTcss cocTaBHOM H  00s3aTEIBHOM YacThlO y4eOHOTO
rnmpomnecca. CamocrosrennHas pa60Ta CTYACHTA OACT IMOJIOKUTCIIbHBIC PC3YJIbTAThI JIMIIb TOT A4, CCJIM OHA
SIBJISICTCS TIEJICHANPABICHHON, CHCTEMaTUYeCKON U TaHoMepHoi. CamocTrosiTenpHas paboTa — 3TO BU/T
ACATCIIBHOCTH, IIPHU KOTOPOM B YCIOBHAX CHUCTCMATUYCCKOIO YMCHBUICHUA IIPAMOI0 KOHTAKTa C
MpenojaBaTesieM CTYIEHTOM BBIMOJIHSIIOTCS yueOHbIe 3aJaHMtsl.

B pamkax aucuurmumHbel «OCHOBBI HEPTETa30MPOMBICIIOBOTO JIela» K CaMOCTOATEIbHOU paboTe
OTHOCSITCS PAKTUYECKUE pabOThI, TOKIAJIbI, peepaThl, TE3UCHI.

Opranuzanusi CaMOCTOSITEIbHON pabOThI CTYACHTa OCYLIECTBIISIETCS IO TPEM HaIlPaBICHHSIM:

1. onpenenenue 1Ny, IPOrpaMMBbl, TUIaHA 3aJaHUS UK paboOThI;

2. cO CTOPOHBI NpenojaBaTelsl CTYACHTY OKa3bIBa€TCs MOMOINb B IMOAOOpE JUTEpaTyphbl A
O3HaKOMJICHUS U HAalMCaHUs JOKIaja, pedepara, TE3UCOB;

3. KOHTPOJIb YCBOCHUA 3HaHPII>'I, HpHOGpCTCHI/IH HaBBIKOB IIO AMCHUIIIIMHE, OLICHKA BBIIIOJTHEHHOU
MPAKTUYECKON pabOTHI U KYpCOBOIO ITPOEKTA.



Opnnolt u3 GopM caMOCTOSATEIIEHON PabOThI ABISICTCS MOTOTOBKA M IyOMyHas 3ammra pedepara
M0 OJHOM U3 MPETIOKEHHBIX TEM.

Tembl pedepaTos
['umoTe3bl MPOUCXOXKICHUS HEPTH
VYcioBus 3aleraHus 0CalouHbIX TOPHBIX MOPOJT
MeTto1b1 TOMCKa HEPTIHBIX MECTOPOKIAECHUN
CrniocoObl OypeHHsl CKBaXKHH
Oco0eHHOCTH KOHCTPYKIIMU 3a00€B CKBaXHH B 3amnaHoit Cubupwu.
Bupl BHYTPUKOHTYPHOTO 3aBOJHEHUS
AHanmm3 METOI0B YBeIHUEHHs KO PHUIMEeHTa He()TEOTAauH I1acTa
®onTaHHas 100bua HEPTH — ee MPUMEHEHHE Ha MECTOPOXKICHUSIX BEAYIINX HE(PTIHBIX JepKaB.
OcnoxHEHHS MTPH IKCIUTyaTallui (POHTAHHBIX CKBa)KWH.
0. Hacocnas no6sr4a Hedptu ¢ nomompto [IICHY
1. Bops0ba ¢ BpenHbIM BiIHsiHUEM Tra3a, necka 1 ACIIB na pabdory LICHY
12. DOxkcrutyaTtanusi HAKJIOHHBIX M HCKPUBIIEHHBIX CKBAYKUH
13. Kowmmetorepnsiii monoop YILIH k ckBaknHe
14. Ocobennoctu BbIBO/A Ha pexum Y OIIH
15. ®axkropsl, ocnoxHsOMmKE dKcIuTyaTanuo Y ILH
16. TexHonoruu 0JJHOBPEMEHHO-PA3/1EIbHOM 3aKauKy U OAHOBPEMEHHO-Pa3IeNIbHON 00BN HEPTH
17. Tlpu4nHBI CHIKEHUS TPOU3BOUTEIEHOCTH CKBAKUH
18. OcobeHHOCTH MPUMEHEHUS THAPABINYECKOIO pa3phiBa IUlacTa
19. Cucremsl cOopa u TpaHCcTIOpTUPOBaHMA B 3anaaHoit Cudupn
20. buonoruueckast Koppo3usi TpyOOIpPOBOIOB

RRO©oo NN E

6. YkazaHusl M0 CAMOKOHTPOJIIO U NMOATO0TOBKE K KOHTPOJbHOMY
TeCTUPOBAHHUIO

Pa3HOBUIHOCTHIO CAMOCTOATEIBHON PaOOTHI CTYIEHTA ABJISETCS KOHTPOJIBHOE TECTUPOBAHHUE.

JlanHOE TecTHpOBaHHUE SBISIETCS 00sM3aTeNbHONH (HOPMON KOHTPOJIS CaMOCTOATEIbHOW paboTHI.
TecroBas hopMa CaMOKOHTPOJISI 3HAHUH MMOKA3bIBAET, HACKOJIBKO CTYICHT YCBOWJ YUYE€OHBII MaTepHall.

[To nucuunmmuae «OCHOBBI HE(PTETa30MPOMBICIOBOTO Jeia» Aisi AHEBHOW (OpMBI OO0yuYeHUs
MPEAYCMOTPEHO TPHU aTTecTanuu B (hopme TecToBoro KoHTposisi. HabpanHbie 0anibl yUUTHIBAIOTCS TIPU
BBICTaBJICHUU 3a4eTa. [l 3a04HON popMBbI 00yUeHHS — OWH KOHTPOJIBHBIA TECT MO BCEM HM3YUYCHHBIM
teMaM. [lo uroram HaOpaHHbIX OamioB (He mMeHee 61% NpPaBUIBHBIX OTBETOB) TAK)KE€ BBICTABIISETCS
3ayer.

B mpormecce mOAroTOBKM K TECTHPOBAHUIO CTYICHTY PEKOMEHIYyeTCsl oOpaTHTh BHUMaHHE Ha
ClIeyIoIIe PEKOMEHJAINH:

1. MOBTOPUTH M CHCTEMATU3MPOBATH MHPOPMALIMIO, MOJIYUYCHHYIO Ha JICKIUSAX U MPAKTUYECKUX
3aHATUAX, a TaKXKe B IpOIEcce M3yueHHus ydeOHOro, yueOHO-METOIWYECKOro MaTepuana, COOpHUKOB
HAYYHBIX CTaTeH, ra3eTHHIX IyOJUKAIMi, MMpelaraeMbIX U YriIyOJIeHHOro M3y4YeHHs TOH WM WHOM
TEMBI;

2. IPOCMOTPETh KOHCIEKTHI JIEKLIUH, 001I[1e PEKOMEHIALNHU MPAKTHUECKUX 3aHATHIH;

3. BBIYYUTh OIpEIeICHHs] OCHOBHBIX IMOHSATHI, TOBTOPUTH HaUOOJIEE CII0KHBIE BOIIPOCHI.

[Tops10K BBINONIHEHUS TECTA:

1. BHUMaTEeIbHO IPOYUTATH BOMPOC 3aAaHMUS;

2. onpenenuTsb (GopMy TECTOBOTO 3a7aHus (CKOJIBKO OTBETOB MpEAIOJaraeT 3aJaHue, CIOBECHas
W 1UpoBast 3alMuch OTBETA);

3. 03HAKOMUTBCS C BOBMOXKHBIMU BapHaHTaMU OTBETOB;

4. 3anucaTh NPaBUJIbHOE PEIICHUE;

5. mociie oTBeTa Ha MOCIEIHHUN TECT, BEpHYTHCS K TIEPBOMY TECTY U IPOBEPHUTH BCIO PabOTYy.



Juctunnuaa OcHoOBbI HehTera3onpoMsbICJI0BOIO /1ej1a
Kon, nanpasnenune noarorosku 21.03.01 Hedrerasosoe aeso
HanpasiieHHOCTh JKCIUIyaTAIMA M 00C/Ty)KMBaHUE 00bEKTOB 100bIYM He(pTH

[Inanupyemble pe3yabTaThbl 00y4eHHs /151 GOPMUPOBAHUS KOMIIETEHIMH U KPUTEPUH UX OLleHUBAHUS

[Tpunoxxenue 1

Kon u Hanmenosanne

Konx u nanmenoBanue
HMHJUKATOpa JOCTHKEHUS

Kon u nanmeHnoBanue
pe3yibTara 00yJYeHuUs

Kpurepnu oneHuBanus pe3yinbTaToB 00yUCHHS

KOMIIETCHIIU M0 TUCHHIUTHHE
H komrerenmu (MK) et 1-2 3 4 5
(MoyII0)
IKC-1.1 Ocyuiectpisier 3nath (31): He 3naer YactuuHo 3HaeT 3HaeT 3Haer
BBIOOp M CHCTEMAaTH3aIH TEXHOJIOTHYECKU TEXHOJIOTUYECKU TEXHOJIOTUYECKHU TEXHOJIOTUYECKU
6op u cucre A0 | o o TOFHYECKIE €XHOJIOTMYECKHe €XHOJIOTUUECKUE €XHOJIOTHYECKUE €XHOJIOTUUECKUE
nHdopmarmu o HPOLIECCHI HPOLIECCH TPOLIECCHI HPOLIECCHI
TEXHOJIOTHYECKUX IIPOLIECCHI HedTerazoBoro HedTerazoBoro HedreraszoBoro HedTerazoBoro
npoueccax Hedrerazooro | He(TETa30BOroO NPOU3BOJICTBA B MPOU3BOJICTBA B MIPOU3BOJCTBA B MPOU3BOJICTBA B
NIPOU3BOACTBA IIPOH3BO/ICTBA B COOTBETCTBHH C COOTBETCTBHUH C COOTBETCTBHH C COOTBETCTBHUH C
MKC-1 BBIOpaHHOM cepoit BEIOpaHHOM cepoit BBIOpaHHOM cepoit BEIOpaHHOM cepoit
) COOTBETCTBUM C npo¢eCCHOHATIBHOM po¢eCCHOHATBHON npoeccHoHaTBFHON po¢eCCHOHATBFHOMN
CIIOCOOHOCTh BBIOpaHHOU C(l)epOI/I EATENILHOCTH NIEATENILHOCTH EATEILHOCTH NIEATENILHOCTH U
OCYHICCTBJIATD U HpO(i)eCCI/IOHaJ'H)HOI\/’I MOJXXET TE3UCHO
KOPPEKTHPOBATH JEATENLHOCTH HOACHHUTD UX
TEXHOJIOTUYECKHUE COACPKAHHC
IPOLIECCHI Ymers (V1): He ymeer Crnabo ymeer YmMmeer npuMeHsTh YMeet OBICTpO U B
OCYIIIECTBIIATD U OCYIECTBIIATD U OCYIIECTBIISITh U ONITHMAaJIbHBIX
HeTerazoBoro OCYIIECTBIIATh U yi ym yi
KOPPEKTUPOBATh KOPPEKTUPOBATh KOPPEKTUPOBATh obbemMax
HPOU3BONCTBA B KOPPEKTUPOBATh TEXHOIOTHYECKUE TEXHOIOTHYECKUE TEXHOJIOTHIECKUE OCYIIECTBIIATH U
COOTBETCTBUU C TEXHOJIOTUYECKUE IPOIECCHI IPOLECCHI HPOLECCHI KOPPEKTHPOBATh
BbIOpaHHOU cdepoit IIPOLIECCHI He(dTerazoBoro HedTerazoBoro HedTerazoBoro TEXHOJIOTUYECKUE
npoheccHOHATBHOM HOTEra30B0TO NPOU3BOJICTBA B MPOU3BOJICTBA B NPOU3BOJICTBA B TPOIECCHI
NEeITeIbHOCTH COOTBETCTBHHU C COOTBETCTBHHU C COOTBETCTBUHU C He(l)TeFaSOBOFO

IMPOnU3BOACTBA B
COOTBETCTBUH C
BBIOpaHHOU Cepoid
pohecCHOHATLHOM
JeSTEIbHOCTH

BbIOpaHHOM cepoit
npoeCCHOHATBHOMN
JeATEIbHOCTH

BBIOpaHHOM cdepoit
npoeCCHOHATBLHOMN
JeATEIBHOCTH

BbIOpaHHOU cepoit
npodeccHoHATFHON
JeATEIbHOCTH

IIPpOU3BOACTBA B
COOTBETCTBHUH C
BbIOpaHHOM cdepoit
npoheCCHOHATBLHON
JeATeIBHOCTH




Kon u Hanmenosanne

Konx u nanmenoBanue
HWHJUKATOpa JOCTHKEHUS

Kon u nanmenoBanue
pe3yibTara 00y4YeHuUs

Kpurepnu oneHuBanus pe3yinbTaToB 00yUeHHS

KOMIICTCHIHH komneTerm (MIIK) IO IUCLUTUTUHE 1-2 3 4 5
(MonyJi0)
Bnanets (B1): He Bnageer Oo6namaet cnaboii Buageer Bnageer
CHOCOBHOCTRIO CIIOCOOHOCTBIO CIOCOOHOCTBIO CIIOCOOHOCTBIO CIOCOOHOCTBIO
OCYIIECTBIISITh U OCYIIECTBIISAT U OCYIIECTBIISATH U OCYIICCTBIIATD U
OCYIICCTBIATD U KOPPEKTHPOBATh KOPPEKTUPOBATh KOPPEKTUPOBATH KOPPEKTHPOBATh
KOPpPEKTUPOBATH TEXHOJIOTUYCCKUE TEXHOJIOTHYCCKUE TEXHOJIOTUYECKUE TEXHOJOTUYECKHE
TEXHOIOTHUECKHE HPOLECCHI MPOLECCH MPOLIECCH MPOLIECCH
He(TEera3oBoro He(TEera30BoOro He(Tera3oBoro He(TEera30BoOro
TIPOTICCChI IPOU3BOZICTBA B IPOU3BOACTBA B MIPOU3BOACTBA B IPOU3BOACTBA B
He(bTel"aIiOBOFO COOTBETCTBUH C COOTBETCTBUU C COOTBETCTBUH C COOTBETCTBUU C
IIPOM3BOJICTBA B BbIOpaHHOU cepoit BBIOpaHHOM cdepoii BbIOpaHHOU cepoit BBIOpaHHOM cdepoit
COOTBETCTRUM C npodeCCHOHATBHON poheCCHOHATBHON npodeCCHOHATBHON poheCCHOHATBHON
. _ | AesrensHOCTH JeATEIBHOCTH JeATEIbHOCTH, HO JeATEIBHOCTH
BBIOpaHHOU chepoit JIOTyCKaeT
npodeccuoHaIbHON HE3HAYHUTEINIbHbIC
JEATENLHOCTH oumGKH
IIKC-12 [NKC-12.2 — AnamusupyeT | 3HaTh (32): paboTsI He 3naer pabotel mo | Crmabo 3HaeT paboTel | 3HaeT paboTHI IO 3HaeT U yMeeT
CIOCOBHOCTE 1 060011[aeT COBPEMEHHBIH | 11q NPOCKTUPOBAHUIO 0 MPOCKTUPOBAHHUIO | MPOCKTUPOBAHUIO HNPUMEHSTD Ha
OIBIT IPOSKTUPOBAHHUS TEXHOJIOTHYECKUX TEXHOJIOTUYECKHX TEXHOJIOTHYECKUX NpaKkTUKe paboThl 10
BBITIOJIHATH pa6OTBI IMPOCKTUPOBAHUIO
TEXHOJIOTHIECKUX TPOLIECCOB TPOLIECCOB TPOLIECCOB HPOCKTHPOBAHUIO
1o HpOLECCOB TEXHOJIOTHIECKUX HedTerazoBoro HedTerazoBoro He)Tera3oBoro TEXHOJIOTHYECKHX
IIPOCKTUPOBAHHIO mponeccoB MIPOMU3BOJICTBA B | IPpOMU3BOJICTBA B IPOU3BOJICTBA B IpPOLECCOB
TEXHOJIOTHYECCKUX Heq)Terag()Bor() COOTBCTCTBHU C | COOTBETCTBUH C COOTBETCTBHU C He(bTeFaSOBOFO
MPOLIECCOB TIPOHM3BOICTBA B | BBIOpaHHOI  chepoil | BEIOpaHHOI chepoit BEIOpaHHOM cepoit MIPOU3BOJICTBA B
npoeCCHOHATBHOMN npoheCCHOHATBHON npodeCCUOHATBHOMN COOTBETCTBUHU c
HeTerasoporo COOTBGTCT}EHH S JIeSITEIbHOCTH JIeSITEIEHOCTH JeSITENIbHOCTH BbIOpaHHOW  cdepoit
IMPOU3BOACTBA B BLI6paHHOI/I C(I)CPOI/I HpO(I)CCCI/IOHaJTBHOfI
COOTBETCTBHUU C pohecCHOHATLHOM NEATENLHOCTH
BbIOpaHHOU cdepoit JESITEIbHOCTH




Kon u Hanmenosanne
KOMIIETEHIIUU

npogeccuoHaIbHON

JACATCIIBHOCTH

Kon 1 HaumeHOBaHue
WHJIUKATOpa JOCTHKECHUSI
xomrierenmu (MK)

Kon u nanmenoBanue
pe3yibTara 00y4YeHuUs
10 TUCIUILINHE

Kpurepnu oneHuBanus pe3yinbTaToB 00yUeHHS

(Mozymo) 1-2 3 4 5
VYMeThb (V2): He ymeer Bemonasats | Cnabo yMeeT | YMeeT  BBINONHATH | YMeeT OBICTpO U B
BBIIIOJIHATD PabOTHI paboTsl 1O | BBIIOJIHATH  paboOTHl | paboThI MO | ONTHMAIBHBIX
MPOEKTUPOBAHHIO M0 MPOEKTUPOBAHUIO | MPOEKTUPOBAHHIO o0beMax BBINOJHSAT
1o TEXHOJIOTHYECKUX TEXHOJOTHIECKUX TEXHOJIOTHYECKUX paboTsI o
HPOCKTUPOBAHUIO IPOLECCOB HpOLECCOB HpOLECCOB POEKTHPOBAHHIO
TEXHOJIOTMYECKUX HEPTEra30BoOTO HePTEra30BOroO He(TEra30BOr0 TEXHOJOTUIECKUX
POIIECCOB MPOU3BOJICTBA B | MPOM3BOJCTBA B | MPOU3BOJICTBA B | TIPOLIECCOB
HedyTerasoBoro COOTBETCTBUH C | COOTBETCTBUH C | COOTBETCTBHHU ¢ | HedrerazoBoro
BbIOpaHHOW cdepoil | BIOpaHHOH cdepoii | BEIOpaHHOH cdepoli | MPoU3BOACTBA B
pOU3BOACTBA B poeCCHOHATBHOMN npoheCCHOHATBHOMN npodeCCUOHATBHOMI COOTBETCTBUHU c
COOTBECTCTBUH C | mesrenpHOCTH JIeSITEIbHOCTH NeSITeIbHOCTH BBIOpaHHOH  cdepoii
BBIOpaHHOM chepoit podeccHOHaNbHOM
npodeccuoHaNbHOM AESTeIbHOCTH
JACATCIIBHOCTH
Bnaners (B2): He Bhaneer | OOmamaet cmaboii | Bianeer Bnageer
CrocoOHOCTRIO CHOCOOHOCTBIO CHOCOOHOCTBIO CIIOCOOHOCTBIO CHOCOOHOCTBIO
BEITIOJTHSTE paGOTBI BBITIOJHATh  PaOOThl | BBINOJNHATH paboThl | BBIIOJIHATDH paboThl | ppImONHATH paboTsl
[I0 IIPOEKTUPOBAHUIO | II0 INPOECKTHpOBaHUIO | 110 IPOCKTHPOBAHHIO | 110 NPOEKTUPOBAHUIO
1o TEXHOJIOTUYECKHUX TEXHOJIOTUYECKHUX TEXHOJIOrHICCKUX TEXHOJIOTUYECKHUX
HPOCKTUPOBAHUIO IPOLECCOB [POLECCOB npoLECCcOB [POLECCOB
TEXHOJIOTUYECKUX He(TEra3oBoro HedTerazoBoro HedTerasoBoro HedTerazoBoro
TPOIIECCOB IIPOU3BOJICTBA B | IPOU3BOJACTBA B | IIPOM3BOACTBA B | mpousBoacTBa B
HedTerasoBoro COOTBETCTBHHU C | COOTBETCTBUN c COOTBETCTBIN ¢ COOTBETCTBHU c
HpOM3BOICTRA B BBIOpaHHOM C(bep“opl BBIOpaHHOM C(I)epf)ﬂ BBIOPAHHOM C(I)epf)l/l BBIOpaHHOM C(I)epf)ﬂ
npoeCCHOHATBHON npoheCCHOHATBHON npoQeccnoHanbHOMI npoheCCHOHATBHON
COOTBCTCTBHH C | nesrempHOCTH eI TeTbHOCTH JCATEIbHOCTH, HO | nesTenpbHOCTH
BbIOpaHHOU cepoii JloTIyCKaeT
PO eCCHOHAIBHOI HE3HAYHUTEIIbHbIC
OINOKH

JACATCIIbHOCTH




[Ipunoxenue 2

KAPTA
o0ecre4yeHHOCTH TUCHHILUIMHBI (MOAYJIs1) y4eOHOH U y4eOHO-MeTOANYeCKOH JTUTepaTypoii
Jucnunnuna I'mapasinka v Hedrerazopasi THAPOMEXaHUKA
Kon, nanpasnenue noarorosku 21.03.01 Hedrerazosoe aesno
[Ipodwmis IxenayaTanus U 00CayKUBaHUE 00HEKTOB 100bIYN HepTH

Hanuuune
KoHTuHreHT
OGecreueHHOCTh | ANEKTPOH
HasBanue y4e6HOTO, y4eOHO-METOANIECKOTO Komuuectso 00y4JaroImuxcs,
Ne 00yJaroIUXCst HOTO
U3aaHud, aBTOp, U3AAaTCIILCTBO, BUJ U3JaHUA, OK3CMILIAPOB B HCTIOJIB3YIOIIUX -
/m roJi U3/1aHus BUK Ka3aHHYIO JHUTCPATYPOH, bapuarta
AA y Y % e
JIUTEpaTypy (+1-)
OcHoBBl  He(pTEerazoBoro npow3BOJCTBA:
Y4ebHoe nocobue. — e
JICKTP.
1 M.: ®I'VII U3-Bo «Hedts m ra3» PI'Y pecyplz 30 100 +
HedTa u raza um.M.M.I'yOkuna, 2005. — 3-¢
u3. ucnp. u gom. — 276 c..

N.o. 3aBenyromiero kadeapoit

« » 20 T

bubnnorekaps 11 kareropuu

« » 20

P. /1. TatneieB

A.Jl. Kogpsia




JlonoTHeHHsI ¥ U3MEHEHUS
K padoueii mporpaMme AUCUMILIMHBI (MOLYJIS1)

Ha 20 - 20 y4eOHBIN TOJ

B paGouyto nporpaMMy BHOCSITCS CISAYIOIINE TOTIONHEHUS (M3MEHEHU):

HOHOJ’IHCHI/ISI 1 U3MCHCHMUSA BHEC:

(OondrcHocms, yueHoe 386aHue, cmeneHs) (noonucw) (1.0. ®amunus)

JlononHeHus: (M3MEHEeHus1) B pabouyio MporpaMMy pacCMOTPEHBI U 0JJOOPEHBI Ha 3acelaHuu Kadeapsl

(naumenosanue kageoput)
[IpoToKOm OT « » 20 1. Ne

N.0. 3aBenyromiero kadenpoit P.J. Tatnbie

COI''TACOBAHO:

N.o. 3aBenytoriero BeITycKaromiei kadeapoit/
PykoBoauTh 00pazoBaTenbHON IPOrPaMMBI P.Jl. TatnbieB

« » 20 T.
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