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1. llesn 1 3a1a4M TUCHUTLTUHBI

Lenvio u3zyuenus oucyuniunvl «TeXHONOTMS W TeXHHUKA MeTOHAOB IOBBbIIIECHHSA
HedTeoTAaYN» SBISETCS MPUOOPETEHUE CTYICHTAMU 3HAHHIA 00 OCHOBHBIX METO/AX IMOBHIIICHUS
HedTeoTauM, a TaKke 00 OCHOBHBIX TEXHOJOTMYECKHMX Mpuemax usBjieueHus. [IpuoOperenue
HE00X0MMOro I MX AajbHEWIIed mpoecCHOHAIBHON NeATeNIbHOCTH MUHUMYMa 3HaHUNA U
MPAKTUYECKUX HaBBIKOB.

3a0auu uzyuenua Oucyuniunvi «TeXHOJOrMSI W TeXHMKA MeTOJAOB MOBBIIIEHHS
HedTeoTIa4m». YMEHHE CTYACHTOB HCMOJIb30BaTh IOJTYYCHHBIE 3HAHHUS B MPAKTHYECKON
JESTEIILHOCTH WHXCHEPOB B 00JIACTH TEXHOJIOTHH METOJIOB MOBBIMICHUST He(PTEOTIauM MI1aCTOB
IIPU IPUHATUU PELICHUH BEIOOPA PallMOHAIBHBIX CIOCOO0B SKCIUTyaTallud CKBAYKUH IPU TOM UITU
WHOM METOJIC TIOBBIIICHUS HEPTEOTHauu.

2. MecTo TUCUMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHON NPOrpaMMbl

JlucuumiimHa OTHOCUTCS K MPOQIIBHON YacT MpoeCcCHOHATBHOTO NUKIIA. [T H3ydeHus
Kypca HY)XHO BIIaJIeTh 3HAHUSIMHU, IIOJYYEHHBIMU B KypcaX «OCHOBBI He()TerazompoMbICIOBOIO
JeNay, «TUApaBlIMKa W HedTerazoBas THIPOMEXaHUKa», «pHU3MKa IJIacTtay, «pa3padoTka H
JKCILTyaTanusi HETIHBIX U Ta30BBIX MECTOPOXKICHHUI», «TEXHOJOTHs OypeHus HEPTSHBIX U
ra30BbIX CKBAKUHY» U T.]I.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS JUCHUIIMHBI

[Ipoiecc wm3yuyeHus AUCHUIUIMHBI HANpaBJIeH Ha (QOPMUPOBAHUE  CIEIYIOLIUX
KOMIETEHIIMIA U UHAUKATOPOB UX JTOCTHKEHUS !

IIK-2 - CnocoOHOCT MPOBOAUTH PAOOTHI IO JUATHOCTHKE, TEXHHYECKOMY
00CITyKMBAaHUIO, PEMOHTY U SKCILTyaTallud TEXHOJIOTHYECKOT0 000PYIO0BaHMS B COOTBETCTBUU C
BBIOpaHHOM cepoil MpodhecCHOHATEHON AEATEIbHOCTH.
3HaTh:

- Ha3HAYeHUe, NMPaBUIIa FKCITyaTalluy U pEMOHTa HE(TEra3oBoro o00Opy10BaHus;

- IPUHLUIIBI OPTaHU3AIMHA ¥ TEXHOJIOTHH PEMOHTHBIX PadOT, METOABl MOHTaXa, PETYIUPOBKU U
HAIAJIKH 000PYIOBaHHUS.

Ymern:

- aHAJIM3UPOBATH MAPAMETPhI PAOOTHI TEXHOJIOTUYECKOTO 000PYI0BAHHUS;

- pa3pabaThIBaTh U IUIAHUPOBATH BHEIPEHHE HOBOTO 00OPYIOBAHMUS.

Baaners:

- METO/JIaMU JTUATHOCTHKU U TEXHUYECKOTO OOCIY>KMBAHUS TEXHOJIOTUYECKOTO 0OOPYIOBAHUS
(HapyXHBII W BHYTPEHHHH OCMOTP) B COOTBETCTBHM C TPEOOBAHMSIMHU MPOMBIILICHHON
0e30MacHOCTH U OXpaHbl TPYy/a.

IIK-4 - CnocoOHOCTh OCYIIECTBIIATH OMEPATHBHOE COIMPOBOXKICHUE TEXHOJIOTMYECKUX
TIPOLIECCOB B COOTBETCTBUU C BRIOPAHHOM cpepoii MpodeccroHaTbHON NeITeTbHOCTH.
3HaTh:

- TEXHOJOTHYECKHE TMpolecchl B o0nacTh HedTerasoBoro Jena jis OpraHu3aud padboTsl
KOJUJIEKTHBA UCIIOJIHUTEIIEH;

Ymern:

- MPUHUMATHh HCTIOJHUTENIBCKUE PEIICHUs] MpU pa3zdpoce MHEHUUW W KOH(MIUKTE HUHTEPECOB,
OTIPEACTUTh MOPSAOK BBHIOTHEHHS padoT;

Baaners:

- HaBBIKaMU OTNIEPATHUBHOT'O COMPOBOXKICHHS TEXHOJIOTMYECKHUX TIPOIIECCOB B 001aCTH HEPTETa30BOTO
nena

IIK-5 - CrnocoOHOCTh OGOPMIIATH TEXHOJOTUYECKYI0, TEXHHUYECKYIO, MPOMBICIOBYIO
JIOKYMEHTAIIMIO 10 OOCTY)KMBAaHHIO W DJKCIUTyaTallud OOBEKTOB HE(PTEra3oBOW OTpaciu B
COOTBETCTBUU C BBIOpaHHOM chepoil mpodeccrnoHabHOM 1eATeTHbHOCTH.
3HaTh:

- TOHSATUS WU BUIBl TEXHOJOTMYECKOM, TEXHUYECKOM M MPOMBICIOBOM JOKYMEHTALMU U
MpeabsIBIsIEMbIE K HUM TpeOOBaHUS, BUJIBI U TPeOOBaHUS K OTUYETHOCTH, OCHOBHBIE OTYETHHIC
JIOKYMEHTBI, CPOKH MPEIOCTABICHUS, AITOPUTMBI (DOPMHUPOBAHHS OTUYETOB,



YMmerh:

- (hopmupoBaTh 3asBKH Ha IPOMBICIIOBBIE UCCIIEIOBaHMS, TOTPEOHOCTH B MaTepraiax;

Baagern:

- HaBbIKaMH BEACHUS HpOMBICHOBOﬁ JOKYMEHTAIMU U OTYETHOCTH.

4. O0beM AUCHMILVIMHBI U BUJbI y4eOHOH padoThl

Taoauna 1
0P0
Buj yueOHoi padoThI yacos/3a4.el.
7 cemecTp
KonrTakTHas padora 51/1,41
B tom uncie:
Jlexnuu 18/ 0,5
[Tpaktuueckue 3ansatus (I113) 33/0,91
Cemunapsi (C)
CamocTosiTe1bHasi padoTa (Bcero) 93/2,58
B Tom umcie:
PacuerHo-rpaduueckre paboThI
TP
Pedepartsbr 63/1,75
KonTponbnaas pabota
U (unu) opyeue 6udvi camocmosmenvHou pabomoi.:
TeMbl U1 CaMOCTOSTENIEHOTO U3YIEHUS 10/0,27
[ToaroToBka K MpakKTUYECKUM 3aHATUIM 10/0,27
ITonroToBka K SK3aMeHy 10/0,27
Bua otyerHOCTH IK3aMeH
OO0mas Tpy10eMKOCTh BCEI'O B yacax 144
JTUCIHUIIINHBI BCEI'O B 3a4. exuHunax 4
5. Coaep:xkaHue TUCHUILINHBI
5.1. Pa3nenbl AMCUMILUIMHBI M BU/bI 3aHATHH
Taoanma 2
Ne Jleku. |IIpakr.| Bcero
T HaumenoBanue pazzgena Yachl | 3aHAT. | 4acCOB
JACITUTUTAHBI Jachl
OPO | OPO | ODPO
OO0mas xapakTepUCTHKAa METOJOB BO3JEHCTBUS Ha
1 | HedTsHBIE 3aMeXM M TOBBIIIEHUS HEPTEOTIAUU 2 -/- 2
TUTACTOB
5 CucreMsl pa3paboTku HEDTSHBIX MECTOPOKICHHIA C 5 12 14
nojjepkanuem miactosoro gasienus (IT1J1)
3 | TemnoBbie METOIbI MOBBINIEHUST HEPTEOTAAUN 2 -/- 2
4 MeTopl MOBBILIEHHS] MPOHUIIAEMOCTH MPHU3a00HHOM 2 - 2
30HBI IJIaCTa
5 | Xumuueckue MeTOAbI BO3IEHCTBUSA 2 12 14
6 |MexaHu4eckre MEeTOIbI BO3ACHCTBUS 2 9 11
v TennoBble MeTOIbl BO3AECHCTBHS Ha MpU3a0OHHYIO 5 - 5
30HY TJIACTa
8 KomrekcHoe Bo3zaeiicTBie Ha Tpu3abOiHYIO 30HY 5 n 5
TracTa




9 O6paboTka pu3a00itHOM 30HBI macra i 5
IIOBEPXHOCTHO-AKTUBHBIMU BELIECTBAMHU
HUTOI'O 18 33 51
5.2. JIeKIIMOHHBIE 3aHATHS
Ta6auna 3
Ne | HaumeHoBaHue pa3jaesia
Conep:xanue pasaena
I | JMCHUIIHHBI
1 2 3
enu n 3agaun quctumuinHel. CylHOCTb
OGmaiI XapaKTCpHCTHKa MCTO/I0B po0JIeMbl YBEIUYEHUs HEPTEOT1au1 IIaCTOB.
1 | Bo3;eiicTBUs Ha HE(TAHBIC 3AJICKU U
MOBBIIIEHUS HE()TEOTAauH IJIACTOB
Cucremsl pa3pab0TKu HEDTIHBIX Texuonorus u Texuuka [111/] 3aBonHeHNEM.
2 | MECTOPOXKIEHUH C TOJIep>KaHIEM Bonocuabxenue cucrem I[I1]1. [Toxnepxanue
miactoBoro nasienus (II111) IUIACTOBOTO JIABJIEHUE 3aKauKOH rasa.
BriTecHenne He()TU C IPUMEHEHUEM
TEIUIOHOCHUTENeH (BOASHOM nap, ropsiyas Boja,
3 TenioBble METOIbI MOBBILLIEHUS TepMopacTBOpuUTenn). BHyTpuniaacroBoe
HedTeoTIaun ropenue. OG0pyAOBaHUS U YCTPOICTBA,
IIPUMEHSIEMbIE NPU BHYTPUILIACTOBOM
TOPEHUHU.
MeTob! TOBBILIEHUS Hasznauenue u kinaccupukaiys METO10B
4 | NpOHULAEMOCTH ITpHU3a00MHOM 30HBI | BO3JEMCTBUS Ha MPU3a00MHYIO 30HY IUIACTA.
macTa
ConsHo-kucnoTHas 06padoTka npu3zaboiHo
. 30HBI I1acTa. [louHrepBaibHas win
5 | Xumuueckure MeTo/ibl BO31EHCTBUS
cryneruatas CKO. KucnorHsie 06paboTku
TEPPUTCHHBIX KOJUIEKTOPOB.
1 2 3
I'unpasnuueckuit paspsiB wiacra (I'PIT) u ero
6 | MexaHnuyeckue METOABI BO3AECHCTBUA PasHOBH/HOCTH. JIaBIICHHE paspriBa.
TexHonorus mporecca u Ol€HKa €ro
7 (HEeKTUBHOCTH.
3akauka nporpetoi HeTH, He(TENPOIYKTOB
7 TenuoBsle METOABI BO3IEUCTBUS Ha WM BoJibl, oOpaboranHoil [TAB. 3akauka nmapa
pu3a00NHYI0 30HY I1acTa MapoHarHeTaTeIsIMU. DJIEKTPOTEIIOBas
00paboTka. 3ab0iiHbIe HarpeBaTen.
TepmokuciaoTHast 06paboTKa.
8 KommiiekcHoe Bo3aeiicTBre Ha BryTrpunnacroBas TepMOXUMUYECKas
pu3a0oiHYI0 30HY IUIacTa o0pabotka. TepmorazoxumMudeckoe
BO3JICHCTBHE.
MexaHnu3m efCTBUS TOBEPXHOCTHO-aKTUBHBIX
O6paboTka mpu3adoHHOM 30HbI Beuiects (IIAB) B mopucroii cpene. OnbiT
9 | nyacra NOBEpXHOCTHO-aKTHBHBIMU IIPUMEHEHHUS TIOBEPXHOCTHO-AKTUBHBIX

BEIIECTBAMU

BEILECTB VISl YIAy4lIEHUs IPOHUIIAEMOCTH
pr3a00WHOM 30HBI IJIACTA.

5.3. JIabopaTOpHBIii MPAKTHKYM
(He mpeayCMOTpPEHBI)




5.4. IlpakTnyecKue 3aHATHSA

Ne paznena
JUCIUILITAH

Tema nIpakTUYECKUX 3aHATHI (CEMUHAPOB)

Cuctemsl pa3pabOTKH HEPTIHBIX
MECTOPOXKJCHUH ¢ TOAIep)KaHHEM
rractoBoro aasyenus (I1T1]1)

OHpGIIeHeHI/IC 4qucCiia HarucrtarCJibHbIX CKBA’XXHNH,
pacxoJa BOJAbI U IaBJICHUSA HarHCTaHUS

Cucrembl pa3pabOTKu HEDTIHBIX
MECTOPOKICHUH € NOAEPKAHUEM
mactoBoro aasienus (I1T1]1)

OnpeneneHHe KOJIN4YCCTBA BOJBI U Ira3a,
H€06XOI[I/IMOFO AT MOAACpKaHU A IJIaCTOBOI'O

XUMHUYECKHE METObI
BO3/ICUCTBUA

Omnpenencuaue pac4eTHBIX rnoxkasarejieii
COJITHOKHCJIOTHON 00pabOTKH 320051 CKBOKUH

Mexanuueckue METOBI
BO3/ICUCTBUA

Omnpenenenyre pacueTHBIX IIOKa3aTellel Ipolecca
I'HJpOpa3phlBa IIIACTa

CoNoOA~WNE

NRPRPRRPRRPRRRRERRE
Qwo~NoobhwWNDEO

21.
22.
23.
24.

25.
26.
27.
28.
29.
30.

6. CamocrosiTesibHast pad0Ta CTYI€HTOB 110 JUCIHUIJIMHE
6.1. TeMbI 1JIs1 CAMOCTOSAITEJILHOIO U3YYEeHH S

CymHocTh npobieMbl yBeInueHUsI HeTeOTaauu I1acTOB.

Texnonorus u rexuuka [111/] 3aBonHeHNEM.

OO6opynoBaHus U YCTPOMCTBA, TPUMEHSIEMbIE IIPU BHYTPUILIACTOBOM FOPEHUH.
3akauka nmporpetoit HedTH, He(hTEPOYKTOB WIIH BOBI, 00paboTranHoi [1AB.

DnekTporerioBas 00paboTka.

FHI[pOZ[HH&MH‘I@CKI/IC MCTOJAbI ITIOBBIICHUA He(i)TGOTIIaLII/I.
HN3MeHeHue HaHpaBJ’ICHI/Iﬁ Q)HHBTpaHI/IOHHHX IIOTOKOB.
CO3Z[aHI/I€ BBICOKHX IIaBJIeHI/Iﬁ HarocTraHus.

®dopcupoBaHHBIN 0TOOP KUIKOCTH.
. Ilogepxkanue 11acTOBOrO JaBJICHUE 3aKaYKOH rasa.
. 3aBOJIHEHHE pacTBOpPaMH MOJIUMEPOB.
. 3aBogHeHue pactBopamu [TAB.
. 3aBOJIHEHNE MULEISIPHBIMU PACTBOPAMH.
. 3aBOJTHEHHE PacTBOpPaMH ILEI0YEH.
. BeiTecHeHre HE(TH Ta30M BBICOKOT'O JIaBJICHHUS.
. 3aBOJIHEHHE C YTIIEKUCIOTOM.
. CepHOKHCIIOTHOE 3aBOJHEHNE.
. 3a00iiHble HarpeBaTesu.
. Mexanu3m neficTBUSI TOBEPXHOCTHO-aKTUBHBIX BellecTB (IIAB) B mopuctoii cpene.
. OnpIT NpUMEHEHUs TOBEPXHOCTHO-aKTUBHBIX BEIIECTB /7S YIYUIIEHUS MPOHUIIAEMOCTH

npr3a00HHON 30HBI IJIACTA.

MeTto/1bI U3BJI€UEHHUS OCTATOYHOW HE()TH M3 3aBOJHEHHBIX I1J1aCTOB
[TountepBanbHas uinu crynerdaras CKO
Cucremsl pa3paboTKH MECTOPOXKACHHSI C UCIIOJIb30BaHUEM 3aBOAHEHUS

DU3UKO-XUMUUECKUE METOMbI
BO3JICHCTBUEM IPH 3aBOJHEHUH

peryjiupoBanust O0XBaTa HCOAHOPOJHBLIX ILJIACTOB

TexHomorus YBCINYCHUA HC(bTCOTI(&‘II/I IUIaCTOB Ha OCHOBE KUCJIOTHOTO BO3JCHCTBUA
COBpeMeHHBIe MCTOJbI YBCIIUUCHUA He(bTe- 1 ra3ooTaayu 1mjiacTtoB
MeToanl U3BICYCHUS OCTaTOYHOM HC(I)TI/I M3 3aBOAHCHHBIX I1JIaCTOB

BuyrpunnacroBoe ropenue

HCJ'II/I IMPUMEHCHUSA METOAOB YBCIIMYCHUA He(bTeOT)Ia"II/I
FI/IIlpO,Z[I/IHaMI/I"ICCKI/IC MCTOAbI YBCIIMUCHUA HC(I)TCOTZ[B.‘-II/I




YueOHO-MeTOANYECKOE O0ecTieYeHne VIS CAMOCTOSITeIbHOI padoThl

1. babak C.B. D¢ddexkTruBHOCTD TEXHOIOTHI HHTEHCU(PUKAINH JOOBIYH HEPTH U TIOBBIIICHHS
HedTeoTaauM mIacToB [DaeKkTpoHHBIN pecypc]/ badak C.B.— DneKTpoH. TEeKCTOBBIC JaHHBIC.—
M.: I'eoundpopmmapk, I'eonnpopm, 2008.— 108 c.— Pexxum nocrymna:
http://www.iprbookshop.ru/16888.html.

2. Ksecko Bb.b., MeToasl W TEXHOJOTHMH TOJICPKAHUS TUIACTOBOTO JABJICHHS [DIEKTPOHHBINA
pecypc]: yuebnoe mocooue/ Kpecko b.b. - M. : Undpa-Unxenepus, 2018. - 128 c. - ISBN 978-5-
9729-0214-9 - Pexxum aoctyna: http://www.studentlibrary.ru/book/ISBN9785972902149.html.

3. ApOy3os B.H. CoopHuK 337124 110 TEXHOJIOTHH AOOBIYMA HEPTH U Ta3a B OCIOKHEHHBIX YCIOBUSIX
[DnexTpoHHBIH pecypc]: npakTukym/ ApOy3oB B.H., Kypranosa E.B.— DnekTpoH. TeKCTOBbIC
nanubie.— Tomck: ToMckuit monmrexuuyeckuii yausepeuret, 2015.— 68 ¢.— Pexum poctyma:
http://www.iprbookshop.ru/34711.html.

7. OueHOYHBIE CPEACTBA
@DOH/ OLICHOYHBIX CPEICTB AUCLHUILINHBI BKIHOYAET B CEOsL:
- BOIPOCHI IS MpoBeAeHUs | pyOexHON aTTecTaluuu;
- BOIIPOCHI JUIsI TPOBEACHUS 2 pPyOexKHOM aTTecTaluy;
- BOIIPOCHI K IK3aMEHY;
- TEKyLIUH KOHTPOJIb
7.1. Boripocsl k nepBoii py0e:kHOi aTTecTanuu
1. OcHoBHBIE METO/1bI BO3/ICHCTBHS Ha ILJIACT.
Kakue cymiecTByroT crienuanbHble METO/bI BO3JIEHCTBUS HA IUIACT, KOTOPBIE SBJISIOTCS
COUYETaHMEM OCHOBHBIX METOJIOB?
OcHoBHbIE cHCTEMBI pa3paboTku HeTAHBIX MecTopoxaeHur npu [1I1/] 3axaukoil BoJbI.
ITpu KakMX yCIOBMSIX 11€J1€CO00Pa3HO 3aKOHTYPHOE 3aBOIHEHHE?
Kakue Herocratku nMeeT 3aKOHTYPHOE 3aBOJHEHME?
OcHOBHOE Ha3HaueHHe CUCTeMbI BojjocHa0xeHus npu TIT1/1.
OT 4ero 3aBUCUT KOHKPETHBIH BEIOOP CHCTEMBI BOJIOCHAOKEHHSI?
Kakne ocHoBHBIE TpeOoBaHus npeabsaBisitoTcs npu I1I1/] 3akaukoii BoabI K HarHETaeMoit
Boje?
9. U3 KakMX caMOCTOSITEIbHBIX 3BEHbEB WM 3JIEMEHTOB COCTOMT CUCTEMA BOJJOCHAOKEHUS?
10. MeToab! TEIUIOBOTO BO3AEHCTBHS Ha IIIACT.
11. 3akauka TernaoHOCUTENeH
12. BHyTpHIIIaCTOBOE TOpEHNE
13. Yto npoucxoauT B pe3yabTaTe CO3[aHus TEIUIOBOro (poHTa, Temreparypa KOTOpPOTro
nocturaer 450-500°C?
14. Yto siBnsieTCs OCHOBHOM NMPUUMHON HU3KOM MPOAYKTUBHOCTH CKBaKUH?
15. Kakue MeToapl MPUMEHSIOT Ui YBEIMYEHUS MPOHUIAEMOCTH IUIacTa W MpHu3aboiHOM
30HBI?

N

NGk~ W

OO0pa3sen TecTa I aTTECTANMH
TECT.
JUISl IEPBOM aTTeCcTalluu
1. [lenssmMu BO3/IEHCTBHS Ha 3aJI€Kb HEPTH SBIISIOTCS:

a) NoJ/iep:KaHue YCTbEBOT'O 1aBJICHUS; T') yBeJIMYEHNE KOHEUHOW He(TeOT1auH;
0) mojiepKaHue TIaCTOBOTO JIaBJICHHUS; ) MO//ICpKAHNE HarHeTaTeNIbLHBIX
B) YBEJIIMUECHHE MJIACTOBOM )XKUAKOCTH; CKBa)KMH.

2. B 3aBuCcHMOCTH OT AMaMeTpa W JUIMHBI TEPMOPEAKTOpa MPU TEPMOKHCIOTHOW 00paboTKe, B
HETO0 3arpy’Karor:

a) 40-60 xr maruus; r) 10-30 xr Maruus;

6) 70-100 kr KanmpIuUs; 1) 40-100 kr maruus.


http://www.iprbookshop.ru/16888.html
http://www.studentlibrary.ru/book/ISBN9785972902149.html
http://www.iprbookshop.ru/34711.html

3. [IpakTHUecku ycTaHOBJIEHO, YTO s 3(p(PEeKTUBHOTO MporpeBa Mpu3abOMHON 30HBI IUIacTa
Tpebyercsi:

a) 25—35 M ropauux Hed)TENPOAYKTOB WU ChIpoil HedTH, HarpeTsix 10 80—85 °C;

6) 15—30 M ropsunx He(TEMPOAYKTOB WM CHIPOi HedTH, HarpeThIX 10 90—95 °C;

B) 5—15 M® ropsunx HeTENPOLYKTOB UM CHIPOI HedTH, HATPETHIX 10 50—85 °C;

r) 55—80 M3 ropsaunx He(hTENPOIYKTOB MK CHIPOil He(TH, HArpeThX 10 60—90 °C;

4. Kakue BONPOCHI TOCIIEIOBATEIFHO IMPOPAdATHIBAIOT Uil MPHUHATHS PEIICHUS O MPOBEACHUH
MOJIICP KaHUsl TUIACTOBOTO JIaBJICHUS 3aKaYKOW BOJIBI HA KOHKPETHOH 3aJ1eK HePTh?

1)
2)
3)
5. Co3nanne MOIBMKHOTO (DPOHTA TOPEHHUsS HEMOCPEICTBEHHO B IUIACTE COKpAIIACT MOTEPH
TETJIOTHI U TOJHUMAET:

a) YPOBEHb CTOJI0A )KHIKOCTH B CKBOKUHE; I') copepkanue napaduna B HeTu;
0) ypOBEHb IJIACTOBOTO JIaBJICHUS; 1) 3PEKTUBHOCTh TETJIOBOTO

B) 3¢ peKTUBHOCTD BOJIOHE(PTSHOTO BO3JICHCTBHS.

KOHTAKTa,

6. BHyTpuIutactoBas TepMOXuMHUEcKas 00paboTKa KOMILJICKCHO COYeTaeT B ce0e IIEMEHTHI
a) THIPABIMYECKOTO pa3phIBa IJIACTA, COISTHOKUCIOTHON M XUMHUYECKOH 00paboTOK;

0) TUAPONECKOCTPYHHOI nepdopanuu, COMTHOKUCIOTHON U TEMI0BOM 00padoTOK;

B) THJIPABIUYCCKOTO Pa3pbiBa IIACTA, COISTHOKHUCIOTHON U TEIJIOBON 00paboToK;

7. YToO sBJISIETCS OCHOBHOM MPHUYMHON HU3KOW MPOJTYKTHBHOCTH CKBaXKHH HAPSY C IJIOXOU
€CTECTBCHHOH MPOHUIIAEMOCTHIO TUTACTa M HEKA4eCTBEHHOU mepdoparueii?

a) CHIDKCHHE MTOPUCTOCTH MPU3a00HHON I') CHIDKCHHE Oarnimaka rnmpu3aboiHoi
30HBI TUIACTA; 30HBI TJIACTA;

0) CHIDKEHHE IMPOHUIIAEMOCTH 1) TIOBBILIIEHUE 320051 TPU3a00MHOM 30HBI
pru3a00WHOM 30HBI TIJIACTA; TIacTa.

B) MOBBIIICHHE TOPHUCTOCTH
pu3a00WHOIM 30HBI TIJIACTA;
1) C IEPEKPHITHIM 3a00€M.



7.2. Bonipochl KO BTOPOii py0e:KHOI aTTecTaluu
[M'uppaBnryeckuii pa3pbiB MIacTa
W3 xakux nocnenoBaresIbHO MPOBOIMMBIX 3TANOB cOCTOUT oneparys I'PIT?
Kakum TpeGoBaHUsIM TOJKEH YIOBJICTBOPATH IMECOK I 3anojHeHus TpenyH mpu ['PIT?
I'mpponeckoctpyitnas nepdoparys
Kakue peareHTsI 100aBIISIIOT K PAaCTBOPY COJITHOM KHCIIOTHI ITPU 00paboTKe CKBAKUH?
Kucnornsie BaHHBI
[IpocTeie KucIoTHBIE 00PA0OTKH
Kucnornas 06paboTka o1 1aBIeHHeM
KucnorHo-cTpylinbie 00paboTKH
0. [NeHokuCIOTHBIE 0OPAOOTKH
. Kakue npenmyiiecTsa nMeeT MEHOKUCIOTHAS 00paboTKa nepe 00braHON 00paboTKOM?
12. TennoBbIe METOIBI BO3JICHCTBUS Ha MPU3a00HHYIO 30HY TUIACTa
13. TepmoxkucnoTHas 0OpaboTKa
14. BuyrpuriactoBas TepMOXUMHUECKast 00paboTKa
15. Tepmora3oxuMuuecKoe BO3/ICHCTBHE

BOoo~Nog~wLdNE

=
=

Oo0pa3en TecTa 1J1 aTTeCTALMHA
®.1.0. crynenTa

TECT...
JUISl BTOPOM MTOTOBOM aTTECTall!

1. 13 kaKkuX caMOCTOSTCILHBIX 3BEHBEB N 3JIEMEHTOB COCTOHMT CHCTEMa BOI[OCH216)KCHI/I$I?

2. IlpuunHON HU3KOW MPOAYKTHBHOCTU CKBOXKMH MOXET OBbITh HEKayeCTBEHHas mnepdoparus
BCJICJICTBHE TPUMEHEHUS:

a) MmyJeBbIX 1ephopaTopoB; I') POCCHICKHUX TIepPOpaTopoB;
0) MaJIOMOILIHBIX IEPPOPATOPOB; ) neppopaTopos 3arajHoro
B) THAPOTIECKOCTPYHHBIX Mep(opaTopos; IIPOM3BOJICTBA.

3. Ha kakoMm paccTOSSHUM OT KOHTypa HE(PTEHOCHOCTH pAaCIojiaraeTcsi JIMHHS HarHETaTeIbHBIX
CKB)KMH IIPU 3aKOHTYPHOM 3aBOJIHEHUN?

a) 200 - 400wm; r) 200 — 800M;
6) 350 — 800m; 1) 300 — 800m;
B) 300 — 600M; e) 100 — 300m.

4. Nurencudukanus 100bIYM He(pTH M yBeIMUEHHE He(TeOTAauyd IJIaCTOB NPH HarHeTaHUU
TEIUIOHOCUTEIEH JOCTUraeTCsl 3a CUeT:

a) CHWDKEHMSI JaBJIeHUs] He(pTH U TEIUIOBOIO BO3JEHCTBMS IUIACTOBOM He(TH;

0) NOBBILIEHUS BI3KOCTH HE(PTH M TEIJIOBOTO PACIIMPEHUS IJIACTOBOIO JABIICHUS;

B) MOBBILICHUS TUIOTHOCTH HEPTU M TEIJIOBOIO BO3JIEMCTBUS HA MPOIUIACTKH;

') CHHDKEHHUSI BSI3KOCTH HEe(PTH M TEIUIOBOTO pACIIMpPEHUs IJIaCTOBOM HePTH;

1) CHIDKEHUSI IJIOTHOCTH HepTH M TemoBoro BozaeiictBus Ha HKT.

5. Ilpu 3HAUUTENHFHON TOJIIMHE TUIACTA U HU3KUX IUIACTOBBIX JIABIICHUSX TPUMEHSIOT:

a) KUCIIOTHOM BaHHBI; I') TMEHOKHUCIOTHOW 00paboTKH;

0) KHCIOTHOW 00pabOTKH MO/ TaBJICHHUEM; 1) TEPMOTa30XMMHYECKOE BO3/ICHCTBHE.

B) TEPMOKHUCIIOTHON 00pabOTKH;

6. [IpocThie KHCIOTHBIE 0OPaOOTKH SBISIFOTCS HanOoJIee pacipoCTpaHEHHBIM BHIOM XUMHYECKOTO
BO3ICHCTBUS M OCYILECTBIISIOTCS:

a) ¢ 00s3aTeNbHBIM MPOTATKUBAHHEM B) C MpOJABIMBAaHUEM CTEHOK 00caTHOM
KHCJIOTHI B 3aTpyOHOE MPOCTPAHCTBO; KOJIOHHBI,
0) c 00s3aTeNbHON MPOTABKONU KHUCITOTHI I) TOJBKO BMECTE C TICHOKHCJIOTHBIMHU

B ILJIACT, obpaboTkamu.



7. Korma 3aTpygHeHa THUIpOJWHAMHUYECKas CBsI3b HEPTAHOM 30HBI IUTACTa C 3aKOHTYPHOU
00J1aCThI0, TPUMEHSIOT:

a) BHYTPUKOHTYPHOE 3aBOJIHCHUE; I') MPUKOHTYPHOE 3aBOJIHEHHE;
0) 3aKOHTYpPHOE 3aBOJHCHHUE; J1) 04aroBO€ 3aBOJIHEHHUE.

B) ILTOMIA/IHOC 3aBO/IHCHUE;

8. IIpu oTkpeITOM 3200€ TIPOCTask KUCIOTHAs 00pabOoTKa BBIMOIHIETCS TOJIBKO MOCIIE:
a) TEHOKHUCIIOTHON 00paboTKH; I') KHCJIIOTHOW BaHHBI,

0) KUCIOTHOM 00pabOTKU MO/ JABICHUEM; 1) 3aKOHTYPHOTO 3aBOJHCHHS.
B) TEPMOKHUCIOTHOH 00pabOTKH;

9. Kakue ocHOBHBIC METO/IbI BO3/ICHCTBUS HA TUIACT CYIIECTBYIOT?

a) BHYTPUKOHTYPHOE 3aBOJIHCHHUC;

0) moagep)aHWE IJIACTOBOTO ABJICHUS

3aKauyKOM Ta3a;

B) ILIOIIATHOE 3aBOAHCHHE;

r) MOJIJCpKaHUE IJIACTOBOTO JIABJICHUS

3aKa4yKOM BOJIBI;

1) 04aroBOE 3aBOJTHCHHE;

€) TEeIJIOBBIC METO/IBI.



7.3. Bonpocsl Kk 3K3aMeHy
1. OcHoBHBIE METOIBI BO3AECHUCTBUSA HA ILIACT.
Kakue cymecTByroT clienuanbHble METOAbl BO3JAEWCTBHMS Ha IUIACT, KOTOPBIE SIBISIOTCS
COUYETaHHEM OCHOBHBIX METO/I0B?
OcHoBHBIE CHCTEMBI pa3paboTku HePTAHBIX MecTopoxieHuii mpu [1I1]] 3akaukoii BobI.
[Tpu kaKux yCIOBUSX LENECO00pa3HO 3aKOHTYPHOE 3aBOJJHEHUE?
Kakue HemocTaTku UMEET 3aKOHTYPHOE 3aBOAHEHUE?
OcHoBHOE Ha3HauUeHHE cUCTeMbI BojocHa0xenus mpu [IT1/].
OT yero 3aBUCUT KOHKPETHBII BEIOOP CHCTEMBI BOJIOCHAOKEHUS?
Kakwue ocHoBHBIE TpeOoBaHMs ipeabsBiisitoTcs npu TI1]] 3akaukoii BoIbI K HarHeTaeMoi Bojie?
N3 KakuX caMOCTOSATENbHBIX 3BEHBEB HIIU 3JIEMEHTOB COCTOUT CHCTEMa BOJOCHAOKEHUS?
0. MeTtopI TEMI0BOro BO3CHCTBUS HA ILIACT.
11. 3akauka TermoHOCUTENEH
12. BHyTpuIIiacToBoe ropeHue
13. Yto mpoucxoauT B pe3yibTaTe CO3AaHUs TEIJIOBOrO (POHTA, TeMIeparypa KOTOPOTO
nocruraer 450-500°C2
14. Yro sBnsieTcss OCHOBHOM NPUYMHON HU3KON IMPOAYKTUBHOCTH CKBAaXKUH?
15. Kakue MeToapl MPUMEHSIOT AJi yBEIWYSHHsI IPOHUIIAEMOCTH TIacTa ¥ MpUu3a00iHOM 30HbI?
16. lMuppaBnrueckuii pa3peiB IUIACTa
17. U3 xakux mocienoBaTelbHO MPOBOIUMBIX 3TAroB cocTouT onepanus ['PI1?
18. KakuMm TpebGoBaHMSIM JOIDKEH YAOBIETBOPSATH MECOK YIS 3armoyiHeHust TpeuuH npu ['PI1?
19. T'uppomneckocTpyitHas nepdopanus
20. Kakue peareHThI JOOABISIOT K paCTBOPY COJITHOM KHCIIOTBI IPU 00pabOTKE CKBAKUH?
21. KucnoTHble BaHHBI
22. TIpocTeie KUCTOTHBIE 00PaOOTKH
23. KucnoTtHast 06paboTKa o1 JaBjICHUEM
24. KucnotHo-cTpyiiHBIE 00pabOTKH
25. TleHokucmoTHBIE 00PaOOTKHU
26. Kakue mpenmMyiiecTBa UMEET IIEHOKUCIOTHAsE 00paboTKa rmepe o0bdHOM 00paboTKOM?
27. TernioBble METOIBI BO3JIEHCTBHSI HA MPU3a00HHYIO 30HY IUIacTa
28. TepmoxkucnoTHas 00paboTKa
29. BHyTpumiactoBas TepMOXUMUYECKast 00paboTKa
30. TepMoTra30XMMHYECKOE BO3CHCTBUE

ro

BoOoo~N O~ W

OO0pa3zen OuieTa 11 IK3aMeHa

MUHHUCTEPCTBO HAVKHU U BBICILIET'O OBPA3BOBAHU S POCCUMCKOM ®EJIEPAIINN
I'PO3HEHCKUI T'OCYAAPCTBEHHbBIN HEDTSAHON TEXHUYECKUI YHUBEPCUTET
nMeHu akagemuka M.Jl. MuuinoHImmkoBa
BUWJIET Ne 1

Jucnumimaa «TeXHOIIOTUS ¥ TeXHUKA METOJIOB ITOBBIIICHUS HEPTEOTIAUM
WNuctutyT __HedTu M Taza  mpoduiib «IKCIUTyaTalus U 00CIyKUBaHUE 0OBbEKTOB 100bIUU
He(TU» CeMeCTp

1. OCHOBHBIE 1Ie7TH METOJIOB BO3JICHCTBHUS Ha IJIacT
2. Kakue MeTopl NPUMEHSIOT AJIs1 YBETUYEHUS TPOHUIIAEMOCTH TIacTa ¥ MpU3aboiHOM 30HbI?
3. BuyTtpunnacroBas TepMoxuMudeckas 0opadboTka

YTBEPXAIO:

« » 20 T 3aB. kadenpoit «kbPOHI' M»




7.4 Texymuii KOHTPOJIb

3agaua 5

Jliist pacueTra ruApaBIMueCcKOro pa3pbiBa IJIACTa MPUHUMAEM SKCIUTYyaTallMOHHYIO CKBAXKUHY
CO CJIeYIOIIeH XapakTepucTukoi: Tmyonna H=1600m; nuameTp sKcIuTyaTalmoHHOM Koionsl D=168
MM; TpYyObI U3 cTanu Mapku C; a¢pexTuBHas MOIIHOCTH iacta h=8 m; unrepsan nepdoparmu 1596-
1600 m; yrcno nepdopamoHHbIX OTBepcTHiA HA 1 M 3¢hPpeKTHBHOIM MOIITHOCTH MJIacTa 5; MIaCTOBOE
nasienue pPr=150 at; 3a00itHOE naBlieHHE Psag=120 aT; 71eOUT CKBaXWUHBI 10 THApPOpa3pbiBa Q=3
T/cyTkn; Beskor Hebtn w4 =10 cn3; HEPTAHOW IJIACT BBIPAKEH  MEIKO3EPHUCTHIM

CLIEMEHTHPOBAHHBIM I1€CYaHUKOM, UMEET CPEIHIO NOpUCTOCTh 0,15 1 HEOOIBIIYI0 €CTECTBEHHYIO
TPEIIMHOBATOCTh; IPOHUIIaeMOcTh tiacta k=0,05 0

OCHOBHBIMM pacyeTaMM II0Ka3aTelsIMU IPOLECC TUAPOpPa3pbiBa SIBISIIOTCS J1aBJICHUE
paspbiBa, pacxojx pabounx >KHIKOCTEH W TecKa, PaguyC TpEeIIMH, MPOHHUIIAEMOCTh TPEIIHUH,
npru3a00WHON 30HBI U BCEH JPEHAKHOW CHUCTEMBI, I€OMT CKBaXHMHBI IOJIE THAPOPA3PHIBA, TUI U
HE00XO0IMMOE YHCIIO arperaToB, okugaeMas 3PPEeKTHBHOCTb THAPOPA3PhIBA.

JlaBneHue pa3pplBa IU1acTa Ha 3a00e

Ppu?p =Py =Py + 05,
I'ne Pr=150 ar-nnacroBoe naBnenue; op =15 ar- naBieHne paccaoeHHE TTOPOI;
Hyz 1600-2,5
10 10

-BepTHKAJILHOEC TOpHOE JaBicHHUE (), = 2,5 -OTHOCHUTEJIbHBIA CpPEIHUN YACIbHBIH BEC TOPHBIX

P = =400  arm (40 MIla)

nopon);
Py, 3400 —150 +15 = 265 arm. (26,5 MIIa)
JlaBneHue pa3pbiBa Ha 3a00€ MPUOIMIKEHHO MOYKHO OTIPENICIIUTD 110 SMITUPUIECKOH (hopmyIe
P HK,,; _ 1600 1,75
per 10 10
I'ne kKon=1,5+ 2,0 -ombiTHBIH K03 duipenT (mpuHrMaeM cpenHee 3HaueHue Kor=1,75).

=280 arm. (28 MIla)

CpC,I[HI/IC 3HAYCHUC NABJICHUA pa3pbiBa HA 3a00€e 6y,[[eT
265+ 280

3a0
PP113P

=272,5 atm. (27,2 MIla)

Jlnst BBIACHEHHE BO3MOXKHOCTH IIPOBEICHMS paspbiBa Iiacta depe3 168-MM 00caiHyr0 KOJOHY
IPOBEPUM IIPOYHOCTh KOJIOHBI Ha BHYTPEHHEE JaBlicHue 110 Gopmyre Jlamo.
JlonmycTHM NaBICHHUE HA yCThe CKBAKUHBI IIPH 3aKAYKE )KUAKOCTH-TIECKOHOCUTEIS BA3KOCTBIO
41 =250 cn3 Oyner
2 2
Dy —Dg o J K hy Ly
, — 0 +P,, +—=——= arm.
D;-D; K 10 10

rae Dut16,8 cM —HapyXHBI AMaMeTp SKCIUTyaTallMOHHOW KoyoHbI;Dp=14,4 cM-BHYTpeHHMI

JIMaMeTp HUKHEH 9aCTH 3TOH KOJOHHBI TPYO; O 1ex=3200 KI'/cM2-Tipe/iest TeKydeCTH ISl CTAIN MapKH
C;K=1,5-koapdunuent 3anaca mpouHoctd; y =0,95-0THOCUTENBHBIN YyIENbHBIA BEC >KUIKOCTH
pa3pbiBa; h-morepu Hamopa Ha TpeHue B 168-MM KoJioHe (ompeaessiroTes no tadumuie); L=1600 m-
JUIMHA 00CaHON KOJOHHBI.

[MpuHnMas cpemgHWit pacxod TMPH 3aKadyKe >KUAKOCTH-TIECKOHOCHUTENS paBHBIM 157/cex
(1300M/cyTKH), HAXOIMM MOTEPH HAropa B 168-MM KOJIOHE TIpH ITyOHHE CKBAXHUHBI 1750 M, s



KOTOPO# mocTpoena tabdi. 17, h=56 M cT. orcudk.,a 11 Hallell CKBaXHHBI TayonHoi H=1600 m stn
norepu OyayT

h= M =51wm crT. orcuok.
1750
CrnenoBareabHO
2 2
_ 16,82 —14,42 3200 o0, 51095 1600-095 o0, o
168 —14,4% 15 10

JlomycTuMoe JaBieHne Ha YCThe CKBaKMHBI B 3aBUCMOCTH OT MPOYHOCTH pe3bObl BepXHEH

4acTH KOJIOHBI TPYO Ha cTparuBarolue ycuiaus Oyaer
For _g
P, =K MIla,
g
4

rae Perp=136 T-cTparuBarorias Harpyska s 168-mMm 06caanbix Tpyo u3 cranu mapku C[4];

K=1,5-ko3¢¢pumnment 3anaca npounocta; G=50 T-HaTspkeHue rnpu 00Bs3Ke 00CaHON KOIOHBI (110

JIAHHBIM OYPOBOTO JKypHAaJIa);

[11356 - 50} -100
P 7

y = > =246 ar. =24,6 MIla
314.14,4

4

W3 nony4yeHHbIX ABYX 3HaueHuil Py npuHumaer menbie (246 at™.). Bo3amokHoe 3a00liHOE JaBieHne

npu Py=246 ar Oyner

Ly _hy _ e, 1600-095 51095

P = + = ——
2a6 = Py 10 10

Ho Tak kak morpeOHoe naBieHue paspbiBa Ha 3a0oe MeHblle (272,5 aTM), TO JaBleHUE Ha yCThe
CKBa)XMHBI Oy/1eT

=124,9 arm. =12,49 MIla

1600- 0,95 N 51-0,95 =124,9 atm. =12,49 MIla

Ly  hy
=P, 5 ——~+—L=2725-
Py 3a0 10 " 10



8. YueOHO-MeTOAMYECKOE U HH(POPMAIIHOHHOE 00ecTieYeHne T CIMIMINHbI

a) ocHOGHAs Tumepamypa:
babak C.B. D¢ hekTHBHOCTh TEXHOJIOTUI UHTEHCU(PUKAIUK TOOBIYM HEPTH U TTOBBIIICHUS
He()TEOTauH MIACTOB [ DNEeKTpoHHBIN pecypc]/ badak C.B.— DnekTpoH. TEKCTOBBIC
nanubie.— M.: 'eoundopmmapk, I'eonndopm, 2008.— 108 ¢c.— Pexxum moctyma:
http://www.iprbookshop.ru/16888.html.
. KBecko b.b., MeToapl U TEXHOJOTUM TMOAJAEPKAHUS IJIACTOBOTO JABJICHUS [DJIEKTPOHHBIN
pecypc]: yuebnoe nmocobue/ Ksecko b.b. - M. : Uudpa-Unxenepus, 2018. - 128 ¢. - ISBN 978-
5-9729-0214-9 - Pexum JOCTYTIA:
http://www.studentlibrary.ru/book/ISBN9785972902149.html.
. ApOy3oB B.H. COopHuK 3amad 1o TeXHOJOrMH M0ObIYM HedTH M rasza B OCIOKHEHHBIX
ycIoBusX [DnekTpoHHbIN pecypce]: mpakTukym/ ApOy3os B.H., Kypranosa E.B.— DnektpoH.
TEKCTOBBIC JMaHHbIe.— ToMck: ToMCKMN MonIMTEeXHUYECKHi yHuBepcuteT, 2015.— 68 c.—
Pexxum nocryna: http://www.iprbookshop.ru/34711.html.
[TerpakoB /[.I'. PazpaboTka HE(TAHBIX M Ta30BBIX MECTOPOXKICHHUM [DIEKTPOHHBIN pecypc]:
yuebnuk/ IlerpakoB JI.I'., MapmamoB J[.B., Makciotun A.B.— DIeKTpOH. TEKCTOBBIE
nanabie.— CI16.: HannoHanbHbIi MUHEpaIbHO-ChIpheBOW yHUBEpCUTET «[ opHbIi», 2016.—
526 c.— Pexum moctyna: http://www.iprbookshop.ru/71703.html.
[IpumeHeHHe  TOBEPXHOCTHO-aKTUBHBIX  BEUIECTB B  IpolleccaXx  MOJATOTOBKU U
TPaHCHOPTHPOBKH HePTH [ DNEeKTpOoHHBIHA pecype|: Mororpadus/ H.YO. bamkupnesa [u np.].—
DJIEKTpOH. TeKCTOBble JNaHHble.— Ka3zanb: Ka3aHCKuii HallMOHAJbHBIN UCCIEI0BATEIIbCKUI
TEXHOJOTHYECKUM YHUBEPCUTET, 2016.— 168 c— Pexum JlocTymna:
http://www.iprbookshop.ru/62245.html.
0) OononHumenvHas 1umepamypa:
Hedts u ra3 [Dnexrponnslii pecypc] / - M. : I'opnas kuawura, 2013. - 272 c. - ISBN 0236-
1493-2013-48 - Pexxum noctyna: http://www.studentlibrary.ru/book/GK-0236-1493-2013-
48.html
CuzoB B.®. Ympasnenue pa3paboTkoi 3anexeil HEPTH C TPYAHOM3BICKAEMBIMH 3allacamMu
[DnexTpoHHBI pecypc]: yuebHoe mocodme. Kypc nexmuit/ CuzoB B.D.— DnexTpoH.
TekcToBble gaHHbIe.— CrtaBponosib: CeBepo-KaBkasckuii ¢enepanbHbii  YHUBEPCUTET,
2014.— 136 c.— Pexxum nocryma: http://www.iprbookshop.ru/63148.html.
Casenoxk O.B., Meroasl mnporHo3upoBaHusi (akTOpoB 3aTpyAHEHHUsS] HEPTEAOOBIYN C
OCIIO’)KHEHHBIMH YCJIOBHSIMH U aHAJIN3 MPUHIIUIOB MHGOPMAIIMOHHBIX YIIPABISIONIUX CUCTEM
[Dnextponnslii pecypce] / CaBenok O.B. - M. : 'opras kaura, 2013. - 54 c. - ISBN 0236-1493-
2013-57 - Pexxum nmocryna: http://www.studentlibrary.ru/book/0236-1493-2013-57.html.



http://www.iprbookshop.ru/16888.html
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9. MaTepua/bHO-TEXHUYECKOE ofecneyeHHe TUCHUIINHBI « TeXH010TUusl U TEXHUKA METO/10B
NOBBIIEHUS HeTeoTAAUM
IIpy uTeHUH JIEKIIUN UCIIOJIB3YETCs SKPAaH U MOHUTOP.
TexHu4eckue cpencTBa 00ydeHus — COCpe0TOUEHBI B Jlabopartopusx kadeapsl «kbPOHI M»
(ma6. 2-33 u 2-35).
B naGoparopuu conepkarcs 3JIeKTPOHHBIE BEPCUN METOUYECKUX YKa3aHUN K BBITIOJTHEHHUIO
1a00paTOpHBIX padoT.



CocraBurenu:

cr.mpen. kapeapsr «bPOHI M»

CoriacoBaso:

3aB. kadpenpoit «BPOHI' My, K.T.H., 1OLEHT

Jlupexktop AYMP, k.¢p-M.H., moneHT
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