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1. lleam u 3aaa494 JAUCHMILJIMHBI

enpto wu3ydeHHuss IUCHUIUIMHBI «®Du3MKa HEPTIHOTO M Ta30BOTO TUIACTA» SIBJISAETCS
npuoOpeTeHne CTyJIeHTaMH 3HaHUKW 00 (QU3NYECKMX W XHUMHUYECKHX CBOMCTBAX JKHIKOCTH
ra30KUIKOCTHBIX cMecel (HedTh, ra3, BOJIa) M MOPO KOJUIEKTOPA B IIACTOBBIX YCIIOBUSX.

3amgaun u3ydeHus: TucuIInHbl «du3uka HeTIHOTO M ra3oBoro miacray. [Ipuodperenue
CTYJEHTaMH 3HaHUH O (PU3MYECKUX U XUMHUYECKHX CBOMCTBAX HE(TH, Ta3a M BOJBI B TIACTOBBIX
YCIIOBHSIX, TTOBBIIICHHUS HEPTEOTAAuH MJIACTOB M MPOAYKTUBHOCTH SKCIUTyaTallud CKBAYKHH.

2. MecTO TUCHHUIJIMHBI B CTPYKTYpe 00pa30BaTeJIbHON MPOrpaMMbl

JucrunnuHa «Pu3nka HePTSIHOTO W ra30BOro IUIACTa» OTHOCUTCS K 0053aTEIbHON 4acTH
bnoxka 1.

Jlnst m3ydeHus kypca Tpedyercs 3HaHue: GU3MKH; MaTEeMAaTUKH; BBEJACHUS B CIICIIMAIBHOCTD;
OCHOB HE(TEra3oBbIX TEXHOJOTHH; (U3WKK IIIacTa; TEOJIOTMM W WHXKCHEPHOW T'eOJIOTHH;
TUPABIMKY U HE(TEra30BOH THAPOMEXAHHUKH; SKCIUTyaTallud He(DTSIHBIX U Ta30BbIX CKBOKHH.

B cBowo ouepenb, AaHHBIM Kypc, MOMHMO CaMOCTOSATEIBHOIO 3HAYCHUS, SBIISIETCS
MPEAMICCTBYIONMICH JUCHMIUIMHONW [IJI1 KYPCOB: TEXHOJIOTHS M TEXHHKAa METOJOB TOBBIIICHUS
He()TEOTauM; KOPPO3Wsl M 3amuTa OOOPYIOBaHHS B TpoIleccax JoObIYM; cOOpa W TpaHCIOpTa
He(TH; MPOrHO3UPOBAHKE U METObI MOBBIIICHUS KoddduimenTa u3BieueHus Heptr; pa3padboTka
HE(TAHBIX ¥ Ta30BBIX MECTOPOXKICHHI; 00pb0a ¢ OCIIOKHCHHUSIMH TTPH T0ObIYe HETH | rasa.

3. IlepeyeHb IUIaHHMPYeMBIX Ppe3yJbTATOB O0y4YeHHs] 1O JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX ¢ HHANKATOPAMM J0CTHKEHUS] KOMIIeTeHI U

Tab6umnna 1
Ko mo ®I'OC Nuaukaropsl IInanupyemMsble pe3yJbTaThl 00y4eHHS 110
JOCTHKEHUS aucuuminne (3YB)
OoumenpogeccuoHaIbHbIE
OIIK-1. Cnocoben | OIIK-1.1. 3HaTh:
pemarpb WCIIOJIB3YET OCHOBHBIE | — DPEXHUMBI pabOThl HE(TAHBIX M Ta30BBIX
IIpOU3BOJICTBCHHBIC W | 3aKOHBl  JUCHMIUIMH | [IJaCTOB, CHOCOOBI AKCIUTyaTallid CKBa)XHH,
(umn) WHXCHCPHO- OCHOBBI BBIOOpa palMOHAIBHOIO crocoda
MCCIIEI0BATEbCKUE MEXAHITICCKOTO OKCIUTyaTallul  CKBXKHH,  OKCIUTyaTallus
3a/1auu MOAYIA CKBAaYKUH U 00CITy’)KMBaHHE CKBa)KHH.
npodeccuoHanbHOM Ymers:
JEATEIIBHOCTH C YYETOM —coOnrofarb  TpeOOBaHUS  HOPMAaTUBHOM
OCHOBHBIX TpeOOBaHUHN U JOKYMEHTallud 10  JKCIUIyaTaluu U
notpedHocTel 00CITyKUBaHUIO TE€XHOJIOTHYECKOI0
He(Tera3oBoi oTpaciu 000py10BaHUs, KOHCTPYKIMH, 0OBEKTOB.
Baangers:
HaBbIKaMU  3(()EeKTUBHOW  SKCIUTyaTaluu
TE€XHOJIOTMYECKOI0 o0opyioBaHus,
KOHCTPYKLUH, 0OBEKTOB.
OIIK-4. Cnocoben | OIIK-4.1. 3HaTh: TNPUHIHMNHAIBHBIE  OCOOEHHOCTH
HCIIOIB30BATh OTPEACIIACT MOJECITHPOBaHUS MaTeMaTHYECKUX,
PalMOHATbHbIE  METOJIBI | MOTPEOHOCTE ¢bu3MUecKUX M  XUMHYECKHUX IPOIIECCOB,
MOZACTTHPOBAHMA TIPOMBICIIOBOM npeHa3HaYEeHHbIE TSt KOHKPETHBIX
mpouccCoB IMpUPOAHBIX H Matcpualie, TEXHOIOTHYECKUX TPOIECCOB;
TCEXHUYCCKHUX CHCTEM, H€O6XOZ[I/IMOM JUIsL
CINIOIIHBIX U paS}leHéHHBIX COCTaBJICHHUA YMeTL: HaXOUThb " KpHTquCKH
cpen, Te0JIOTHYECKOH | pabodnx MpOeKTOB aHan3npoBaTh HHq’OpMamf}O’ HEOOXOUMYIO
Cpejibl, MaccuBa TOPHBIX JUISl pEILIEHUs] TOCTABIEHHON 3a/1a4H
Iopo Baapners: HaBbIKaMU MIPOBEICHUS
KPUTHYECKOTO aHaJn3a MPOOJIEMHBIX
CUTyalludi B XOJ€  peleHus  3aaad
poeCCHOHATILHOMN IeSTEIbHOCTH.




4 O0beM JUCUMIIIMHBI M BUIBI Y4eOHOH padoThl

Taoaumna 2
Bcero yacos/ Cemectp
Buj yueGHoii padoThI 3a4.ell. S 6 6 7
(01010 390 0OPO | OPO | 3P0 3900
KonrakTHasi pa6ora 116/3,22| 32/0,89 | 68/1,89 | 48/1,33| 16/0,44 | 16/0,44
B Tom uncne:
Jlexun 50/1,39 | 14/0,39 | 34/0,94 | 16/0,44| 8/0,22 6/0,17
[TpakTH4eCKHe 3aHsITH 66/1,83 | 18/0,5 | 34/0,94 | 32/0,89| 8/0,22 | 10/0,28
CamocrosiTeJibHasi padoTa (Bcero) 136/3,78|247/6,86| 76/2,11 | 60/1,67| 128/3,56 | 119/3,31
B Tom uncie:
KypcoBoii nmpoekT
Pedepar 20/0,56 10/0,28 | 10/0,28
U (unu) opyeue 6uowvi
CamocmosmenbHou pabomoi
TeMel it camocTosTebHOro 76/2,11 | 167/4,64| 46/1,27 | 30/0,83| 88/2,44 | 79/2,19
W3yUYEHUS
[TonroroBka k npaktudeckum 3austusiv| 40/1,11 | 40/1,11 | 20/0,56 | 20/0,56| 20/0,56 | 20/0,56
IToaroroBka K 3a4eTy 20/0,56 20/0,56
[ToaroToBKa K SK3aMEHY 20/0,56 20/0,56
Kontpoin 36/1 9/0,25 36/1 9/0,25
3a4eTr | 3a4er
Bun oryeTHOCTH 3a4er IK3. 3auer IK3.
IK3. IK3.
Oo6man BCEI'O B yacax 288 288 144 144 144 144
TPYAOEMKOCTh BCEI'O B 3au. 3 8 4 4 4 4
JMCIMILTHHBI eIMHUIIAX
5 Copep:xkanne IUCHUIITHHBI
5.1 Pa3gesnsl AMCHUILIMHLI 1 BHABI 3aHATHH
Taoauma 3
e Jleku. IIpakr. Bceero
I /;1 HaumeHnoBaHue pa3jesia IMCHUITHHBI 3aH. 4achbl | 3aH. YaChbI YacoB
ODO |3DO| ODO|3DO | ODO | 3P0
1 | BBenenue 1 1
du3nyeckue CBOWCTBA TOPHBIX MOPO/I-
2 5 6 11
KOJJIEKTOPOB He()THU M rasa
3 Du3nKo-MeXaHNYECKHE U TETUIOBBIEC CBOMCTBA 5 4 3 3 13 12
TOPHBIX IMOPOJT
VYTI1eBOI0POTHOE COAEPIKUMOE KOJIIIEKTOPOB.
4 - 7 8 14
HedTh u ra3; ux cocraB u pu3NYECKUE CBOWCTBA
5 | ®a3oBbIe COCTOSTHUS YTIEBOJIOPOIHBIX CUCTEM 6 6 12
MonekysipHO-IOBEPXHOCTHBIE CBOHCTBA 2
6 6 6 12
cUCTeMbI He()Th — ra3 — Bojia — mopoja 4 8
7 dusnyecKkue OCHOBHI BEITECHEHUS He(DTH BOI0OM 4 ] ) 12
Y Ta30M U3 MOPUCTHIX CPe
2 MexaHmuM BBITECHEHUS HEPTH BOJION U3 6 ) 2 ) 14 4
TIOPUCTOM CPEIbI
9 MexaHH3M BBITECHEHHS U3 TIOPUCTHIX CPeJT 4 ) 2 12
HeTH ra3oM 4 2
[TnacToBbie BOJBI M MX 3HAYCHHE MIPU
10 6 2 8 14
IKCILTyaTallui HEPTSIHBIX U TA30BBIX




‘ MECTOPOKIACHUN

5.2 JIeKUMOHHBIE 3aHATHSA

Taoauua 4

Ne
n/n

HaumenoBaHue pasjaesa
JTUCIHHUIINHEI

Conep:xanue pasjiesa

BBeagenue

Conepxanue mnpeamera,
OIIpe/IeTICHNSI.

Hcropus pa3Butusi GpU3MKK HEPTSIHOTO U Ta30BOTO
iacra

OCHOBHBIC IIOHATUA U

du3nyecKue CBOMCTBA rOPHbIX
MOPOA-KOJJIEKTOPOB He(pTH U
rasa

['panynomerpuueckuii  (MEXaHUYECKUIA)
opox

ITopucTOCTH FOPHBIX ITOTOJ
[IpoHHnIIa€MOCTH FOPHBIX MOPOJL

VY nenbHas MOBEPXHOCTb TOPHBIX MOPOJ]

KOHH@KTOPCKI/IG CBOMCTBA TPCIIMHOBATHIX ITIOPOJ

COCTaB

DU3UKO-MeXaHHYeCKHe H
TeIJIOBbIEe CBOICTBA TOPHBIX
nopoj

HanpspkeHHOE  COCTOSIHME TIOpOJ B YCIIOBUSIX
3aJieTaHusi B MACCHBE

HanpspkeHHOE COCTOSTHUE MOpPOJa B pallOHE TOPHBIX
BBIPabOTOK

JledopMaImoHHbBIE ¥ MPOYHOCTHBIE CBOWCTBA TOPHBIX
opoJI

Yopyrue W3MEHEHHUS KOJUIEKTOPOB B  IIpoLecce
pa3pabOTKU M AKCIUTyaTallMd HEPTSIHBIX U Ta30BBIX
MECTOPOXKACHUI

BnusiHue naBieHUsS Ha KOJUIGKTOPCKHE CBOMCTBa
opoJ

TepMuyeckue cBOWCTBAa TOPHBIX TOPOJT

Yri1eB0o0pOAHOE COAEPKUMOE
KoJu1eKkTOpoB. HedThb M ras; nx
cocTaB M (pusnyeckue CBOMCTBA

dusnyeckoe cocTosHue HedTH U rasa
Pa3IMYHBIX YCIOBUAX B 3aJI€XKH

Xumudeckuit coctaB He)TH U Taza

IInoTHOCTB razoB

BsskocTts razos

PacTBOoprMOCTb ra30B B HEPTH

JlaBneHue HaChIIIEHUSIHEPTH ra30M
CxumaeMocTh HepTU. 00beMHBIN K03 uimeHT
[TnoTHOCTH M1acTOBOM HedTH
Bs3kocTh miiacToBoii HeTH
CTpyKTypHO-MEXaHUYECKHE
HEHBIOTOHOBCKHX KHUJIKOCTEN
TepMoguHamMuyeckne CBOICTBa
HeTera3zoBbIX cMecel

pu

CBOMCTBA

ra3soB n

da3o0BbIE COCTOAHUSA
YIJIEBOIOPOAHBIX CHCTEM

OO61mue nojokeHus. cxeMbl ()a30BbIX MPEBpaALCHUM
yTI€BOAOPOAOB.

Bnusinue cTpoeHus yrieBoJOpOAOB, NaBIEHUS H
TEMIIEPATYPbI Ha ¢bazoBbie IIPEBPALLEHUS
ra30KOH/IEHCATHBIX CUCTEM

da3zoBoe cOCTOSIHME CUCTeMbl He()Th — Tra3 mpu
Pa3IMYHBIX JABJICHUAX U TEMIIEpaTypax.

KpaTkast xapakTepuCTHKa ra30THIPaTHbBIX 3aJIekKeEN

MoJieKyJasIpHO-TIOBEPXHOCTHbIE

Ponb TNOBEpPXHOCTHBIX SIBJICHWUN TPU JABWKECHHH




cBoiicTBa cucteMbl HeTh —ra3 | HeTH, BOABI U ra3a B mopuctoir cpene. [lonarue o

— BO/Ia — mopoja

MOJIAPHOCTH, IMOBEPXHOCTHO-AKTUBHBLIX BEIICCTBAX U
IMOBCPXHOCTHBIX ABJICHUAX.

du3nyecKre 0CHOBDI

HUctounuku IUIACTOBOH SHEPIruu. Cuitsl,
MPOTUBOJCUCTBYIONINE BBITECHEHUIO HehTH U3

7 | BbITecHeHHsI HepTH BOAOH U
mwiacta.  Mertoasl  ompeneneHus — HedTeoTHAUH
ra3oM U3 MOPHUCTHIX Cpel
TTACTOB.
CBsa3p HedTEOTHAaYW C MEXAaHWU3MOM BBITCCHCHHS
He()TH U3 TOPHUCTBIX cpeld. Posib KanmuuispHBIX
MexaHu3M BbITECHEHUS HepTH ¢ p peal p
8 . . MPOIIECCOB, TMPOUCXOMASIINX HA  BOAOHE(DTIHOM
BO/10ii U3 MOPHUCTOM cpebl .
KOHTaKTe€ TMpPU BBITECHEHUH HeYTH BOIOH U3
MIOPUCTBIX Cpel.
JIBa Buga 3ayie’xeil ¢ razoBoi sHepruei. MexaHuszm
BBITECHEHHS HEPTH U (AKTOPBI, OIMpPEIEIIIONINe
9 MexaHu3M BbITECHEHUS U3 He(TeoTauy IUIacTa MPU HKCIOJIB30BAHUU DHEPTHH
MOPHUCTHIX cpel He()TH Ta30M BBICTISIIONIETOCS.  Ta3a. MexXaHWU3M  BBITCCHCHHS
HepTH M (akTOphl, ompeaensioue HePTeoTaauy
IIPY HAJIMYWHY Ta30BOM IIAITKH.
Bunet mmactoBeix Boa. CocTosiHUE OCTATOYHOM
IlnacToBbIe BOABI M HX (cBsI3aHHOI) BOJBI B HEPTSIHBIX U T'a30BBIX 3aJICIKaAX.
[0 | 3HAUCHHE NPH JKCILTyaTalHu MeTtoapl  ompeneneHus KOJMYECTBA OCTATOYHOM
He(TSAHBIX U ra30BBIX (cBsi3aHHOW)  BOOBI B HE(PTSIHBIX  IUIACTaxX.
MeCTOPOKAeHUIt Munepanu3zanuss aactoBoil  Boabl. Bomo- wu
razoHeTsiHON KOHTAKT. [lepexoHas 30Ha.
5.3 JlaGopaTopHbIil IPAKTHKYM
He npenycmarpuBatotcs.
5.4 IlpakTHyeckue 3aHATUSA (CEMUHAPHI)
Tabuaunua S
Ne | HammeHoBaHMe pa3gesia
Coaepsxanue pasaea
n/n AHCHUTLINHBI
dusnyeckue CBOMCTBA
| | TOPHBIX opor- OnpeneneHue TMOPUCTOCTH, TPOHHUIIAEMOCTH U YJIEIbHON
KOJLJIEKTOPOB He()TH U MOBEPXHOCTH TOPHBIX MOPOJT
rasa
OrnpesienieHre coCTaBa PaBHOBECHOM KUIAKOH (ha3bl.
Omnpenenenne cocTaBa paBHOBECHON MapoOBOil (a3sbl.
duszuko-mexanndeckne | OmnpegeneHue  MalsIpHOW  W300apHOW  TETUIOEMKOCTH,
2 | M TelJI0BBIE CBOICTBA ko3 dureHTa annabarsl, ko3 Punmenta
TOPHBIX MOPOJ nuddepernuanbHoro npoccenb-3ddexra 1is raza
OnpeneneHnre KOHEYHOM TeMIlepaTypbl Ta3a B  KOHIIE
polecca IPpocceIupoBaHus ra3a
Omnpenenenue aBJICHHMsI  HACHIIICHWs] HEPTH  Ta3oM
YraeBogopoanoe el A H b ’
006beMHOT0 KOd(hduImenTa, yaeapHOro Beca U ycaaku HedTH
coJepKuMoe
¥ BOJIbI B ITACTOBBIX YCIIOBUSAX
3 | kosiekTopoB. Hedgrpb 1

ras; MX cOCTaB M
(puznyeckue cBOMCTBA

Ornpenenenne BI3KOCTH HEPTH U ra3a B TUTACTOBBIX YCIOBHUSX.
Onpenenenne kodhduIMEHTa CKUMAEMOCTH IIJIACTOBOM
He(TH U rasa




Onpenenenne koddduimeHTa AUHAMUYECKOW  BSI3KOCTH
ra3okoHjieHcaTHol cmecu 1o Homorpamme C.I'. MOoparnmoBa
Y PacueTHBIM METOJIOM

DA30BbIC COCTOSHMSE Pacuet ¢a30BbIX paBHOBECHH YIIIEBOJIOPOIHBIX CMECEH
4 OnpeneneHne cocTaBa paBHOBECHOM KHUIKOU (ha3bl.
YIJ1€BOJOPOAHBIX CHCTEM . .
Omnpenenenue cocraBa paBHOBECHON MapoBOil (asbl.

MouiekyasipHo-
MOBEPXHOCTHbIE

5 | cBoiicTBa CHCTEMBI
He(Th — ra3z — Boja —
nopoja

Omnpenenenne Mex(Ga3HOTO HATSKECHUS.
OmnpenenieHre yriioB CMaYMBaHUsI

PaGota ¢ wu3orepMoit (Ha30BBIX paBHOBECHH MeTaHa C
napauHOBBEIMH  YTIIEBOJIOPOAAMH HOPMATBHOTO CTPOCHHS
mpu ¢ = 80° C. (mo A. C. Benmukockomy u f. JI. CaBBUHO)
PaGora ¢ wu3oTepmoii (a3oBOro paBHOBECHS MeTaHA C
VIIEBOAOPOAAMH  PAa3IMYHBIX Tpynn  (yrieBOJOpOABl C
®a3oBble COCTOSIHUA OJIMHAKOBBIM YHCIIOM aToMOB B Moiiekyne). (mo A. C.
yIJ1eBOAOPOAHBIX cucTeM | Benukockomy u f. JI. CaBBUHOM)

Pacuer KkpuTHuYecKOW TeMmeparypl M KPUTUYECKOTO
JaBJICHUE UL CMECH MPUPOTHOTO ra3za ¢ OyTaHoM
Onpenenenne ko3 (UIMEHTa JIETYYECTH METaHa B TapOBOM
daze Ta30KOHIEHCATHONH CMECH IO YPaBHEHHUIO COCTOSHHUS
Penmuxa-Ksonra

MexaHu3M BbITECHEHU S
7 | HedTH BoaOM U3
MOPUCTOM Cpeabl
MexaHu3M BbITECHEHUS
8 | M3 MOpHCTBIX cpea HedTH
ra3om

[Tpumepsl pacyera BbITeCHEHUS HE(PTU BOJOW M3 MOPUCTOM
cpelbl

[Tpumepbl pacdera BBITECHEHHS W3 TOPHUCTHIX cpen HehTH
ra3om

PacueT konnuecTBa BbIICIUBILEIHCS KUAKOCTH B HEHTPU(YTe
Pacuer cpennero conepkanus BOAbl B IOpax Ijiacta

Pacder nmoTeHIMANBHON dHEPTUN CMA4YMBAIOIIECH KUIAKOCTH B
KanuJuisipe

PacueTr BBICOTHI KaNmWJUIAPHOTO BOMTHIBAHMS BOJABI B
pa3IMyYHbIe IOPUCTHIE CPEIb

IlnacTroBbIe BOABI H X
3HaAYeHHe NP

9 | 3kcmiryaTauuu
He(PTAHBIX U Ira30BbIX
MeCTOPOKACHU I

6 CamocrosiTesibHAsi pad0Ta CTYIEHTOB M0 JUCIUIIMHE

CamocrosrenbHas paboTa 1o JUCHMILINHE cocTaBisieT: 136 yacoB y OPO, 247 yaca y 3PO.

[IporpamMmoii npegycMaTpuBaeTcs CaMOCTOSITEIbHOE OCBOCHHE YaCTH pa3/esioB Kypca.

CamocrosaTenbHble pabOThl BBIMOJHAIOTCS B BHJE Mpe3eHTAUUMH WM JIOKJIAJ0B C
WUTIOCTpalMsIMU Jajiee UMeHyemas «paboTa». /[ mpenBapUTeNbHOTO 03HAKOMIIEHHS C paboTOM
OTIIPABIISIOTCS MPETNOIaBaTeNl0 Ha aJipec JIEKTPOHHON MOYTHI s NMpoBepKU (1100 charoTcs Ha
AIIEKTPOHHBIX HOCUTENSIX WM B pacriedaTaHHoM Buje). [locie cobecenoBanus U 3auuThl pedepara
TeMa cuMTaeTcsl ycBoeHHOW. Ha m3ydeHue Temsbl, cocTaBieHue pedepara u 3amurty otBogurcs 10
YacoB.

TeMbl 17151 CaMOCTOSITEILHOTO U3YYeHHS
HeonHoOpoaHOCTE KOJIJIEKTOPCKUX CBOMCTB MOPOJL
CrarucTudeckre MeTo/ibl 0TOOpa)keHUsI HEOJTHOPOIHOCTH KOJUIEKTOPCKUX CBOMCTB MOPO/T
JedopmarimonHble ¥ MPOYHOCTHBIE CBOMCTBA TOPHBIX MOPOJ
Yropyrue u3MeHeHHs] KOJUIEKTOPOB B Mpoliecce pa3paboTKH HAIKCIUTyaTalMd HEPTSIHBIX U
ra3oBbIX MECTOPOXKIECHUN

AW~
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14.
15.

16.
17.

18.

19.
20.
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TepmonnHaMuUecKre CBOMCTBA Ta30B U HETEra30BbIX CMECEH
IImoTHOCTD M BSI3KOCTH ra30B

HanpspkenHoe cocTosiHue mopoj B yCIOBUAX 3aJIETaHUSI B MACCUBE
Binusinue naBieHust Ha KOJJIEKTOPCKUE CBOMCTBA MOPO/T
HccnenoBanue CBOMCTB IIaCTOBBIX HedTEH

. I3mMenenue cBoicTB He(TH B mpesenax HehTEHOCHOU 3aIexKu
11.
12.
13.

PactBopuMocCTh Ta30B B HE(TH

PacTBOpuMOCTb ra3oB B BOJI€ 1101 JABJICHUEM

CocrosiHue OCTaTOYHOM (CBSI3aHHOM) BOJBI B HEQTAHBIX M TA30BBIX KOJUICKTOPAX U METOJBI €€
ONpEAEIICHUS

CocrosiHue TepeXxoHbIX 30H He(pTh — BoJa, HEPTh — ra3 U BojJa — ras

BrusiHue cTpoeHUs yriaeBOJIOpPOJAOB, IABJICHUS M TeMIlepaTypbl Ha (Da30BbIE TpPEBpAIICHHUS
ra30KOHACHCATHBIX CHCTEM

Cxembl (ha30BBIX MPEBPAIIEHUH YTIIEBOAOPOIOB

Kputnyeckas temmnepaTypa U KpUTHUYECKOE JABJICHUE MHOTOKOMIIOHEHTHBIX YTJIEBOJOPOIHBIX
cMmeceit

Bnaroconepskanue mpupoHBIX Ta30B U Ta30KOHACHCATHBIX CUCTEM. BIMSHHUE BOJIBI Ha (ha30BbIC
MPEBPALLCHUS YTIIEBOJOPOAOB

MuHepanu3zaius miacToBOM BOJIbI

dusnyeckue cBOMCTBA INIACTOBLIX BOJ

Ilepeuens Tem aiis pedepara

®uznyeckue CBOKWCTBA TOPHBIX NOPOJ - KOJUIEKTOPOB HEPTH U ra3a
dusnueckue cBONCTBA TOPHBIX MOPOJ - KOJUIEKTOPOB HE(THU U ra3a
Pu3nyecKue CBOKMCTBA IMTPUPOJIHBIX Fa30B

CocraBHbIe CBOMCTBA (IIIOUIOB

[ToBepXHOCTHO-MOJIEKYJISIPHBIE CBOWCTBA CUCTEMBI IIACT-BOAA-HE(PTh-Ta3
Bunsl ¢a3oBbIx mpeBpalieHuii

Knaccudukanus MecTopoxaeHu 1 3aiexein

Knaccugukarus ropHsIx mopos

CBoiicTBa KOJUIEKTOPOB

. Kanunnsapuoe nasnenue

. Kapb6onaTHocTh mOpO/1BI

. KapOonartHble TOpOAbI-KOUIEKTOPBI HEPTH U Taza

. [Ipoucxoxaenne Heptu

. @u3nueckoe cocTosHUEe HE(PTU NP Pa3IMUHBIX YCIOBUAX B 3aJICKU

. CocTosiHME OCTaTO4YHOM (CBSI3aHHOM) BOJIbI B HE(PTAHBIX U T'a30BbIX KOJUIEKTOpaxX
. XUMHUEeCKHUe CBOMCTBA MIIACTOBBIX BOJ

. O6mumii 06beMHBIN KO3 HULIUEHT

. Obmrast cxXMMaeMoCTh

YueOHo-MeTOIMYeCKOe o0ecniedeHue JIsl CAMOCTOATEIbHOI padoThl CTYAeHTOB
Kgecko b.b., ®usuka mnacra [DnexktpoHHBIN pecypc]: YuebHoe mocodue / Ksecko b.b., KBecko
H.I'. - M.: Undpa-Unxenepus, 2018. - 228 c. - ISBN 978-5-9729-0209-5 - Pexum nocrymna:
http://www.studentlibrary.ru/book/ISBN9785972902095.html
Opxun K.I'., Kyunnckuit I1.LK. ®usuka nedptsaHoro miacta. -M.: I'ocronrexusnat, 1955. -
299 c.
[Torexun B.M., XuMusi M TEXHOJOrHsS YTJIEBOJOPOJIHBIX Ta30B M Ta30BOr0 KOHJEHcaTa
[DnexTponnsiit pecype] / [Torexun B.M. - CII6. : XUMU3JIAT, 2016. - 560 c. - ISBN 978-5-
93808-261-8 - Pesxxum moctyma: http://www.studentlibrary.ru/book/ISBN9785938082618.html
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Kgsecko b.b. ®usuka muacra [DnekTpoHHBIN pecypc]: Yuedbnoe nmocodue / Kecko b.b., KBecko
H.I'. - M. : Uadpa-Nnxenepus, 2018. - 228 c. - ISBN 978-5-9729-0209-5 - Pexum nocryma:
http://www.studentlibrary.ru/book/ISBN9785972902095.html

Konogaioga, JI. H. ®u3uka miacta : yuednoe nocodue / JI. H. Konosanosa, JI. M. 3uHoBbeBa,
T. K. I'ykacan. — CraBpomnois : CeBepo-KaBkasckuii dhenepanbublii yHHBEpcuTeT, 2016, —
120 c. — ISBN 2227-8397. — TekcT : 31MEKTPOHHBINA // DIEKTPOHHO-OMOIMOTEYHAs! CUCTeMa
IPR BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/66044.html.

Kouuna T.b., Cniupugonosa B.H., Ponquonues H.H., Kpyrnos 1U.A. ®usuka mnacra : yuebHoe
nocobue. — HmkHeBapTOBCK : HkHEBapTOBCKUI TOCYIapCTBEHHBINH yHuBepcuret, 2017. —
214 c. — ISBN 978-5-00047-366-5. — TeKCT : 3NMeKTPOHHBIN // DNEKTPOHHO-OMOIMOTeUHAS
cucrema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/92817.html.

Byneirun FO.A. Owusuka mnacra: yuebnoe mnocobuwe / FHO. A. Bymbirun. — Boponex:
BopoHexckuii rocyiapcTBeHHbIN TexHudeckuii yausepcutet, ObC ACB, 2018. — 158 ¢. —
ISBN 978-5-7731-0655-5. — TeKCT : 3NIEKTpOHHBIN // DAEKTPOHHO-OMOIMOTEUHas! crcTeMa

IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/93298.html.

7. OueHo4YHbIE CPeACTBA
5 cemecTp
Bonpocsl k nepBoii py0e:kHOH aTTecTALUHA
Kakwue BubI pa30BbIX EPEX0I0B BELIECTBA BCTPEUAIOTCS B HEPTEIIPOMBICIIOBOM MPAKTHUKE
YTo ABISAIOTCS YCIOBUSIMU PaBHOBECHS (ha3 BO BCEX YACTAX CUCTEMBbI
Koraa HACTylnarOT B MHOTOKOMITIOHCHTHBIX CUCTEMAaX YyCJIOBHA paBHOBCCUA (1)33
Ha xaxue 1Ba BUJia opa3aesstoTcs Bce (pa3oBble Mepexo/ibl
Kakue sBisroTCs npocTedMmMu npumepaMu (pa3oBbIX IEPEX0JI0B EPBOTO poaa
YT0 NpouCXOAUT B IPOLIECCE UCTIAPEHUS BEILIECTBA
Kakwne 3 exTsl OTCYyTCTBYIOT IpH (Pa30BOM MEPEX0ie BTOPOTO poja
Ecnu cocrosiHue Tenia MeHseTcsl HENPEephIBHO, TO Kakoil ero (a3oBblil epexo]i BTOPOro poja
Kakumu MoryT ObITh IpuMEpHI (a30BOro Mepexoia BTOPOro poaa

. UeM oTiINYar0TCS KPUTUYECKHE SBJICHUS OT (pa30BbIX EPEX010B BTOPOTo pojia

. Uro HaOnrogaeTcs Mpu KpUTUYECKUX SBJICHUSX, KaK U P (Pa30BBIX Mepexoaax BTOPOro poja

. UT0 HenpepbIBHO U3MEHSAETCS IIacTaX B MPOLECCE IKCILTYaTALM MECTOPOXKICHUN

. I'me 0co0eHHO MHTEHCUBHO MPOUCXOAAT HEMPEPBIBHBIE MPOLIECCHl U3MEHEHUSI COCTaBa ra3oBOM

U JKUJIKOU (1)3.3 C IMCPEXOA0M PA3JIMYHBIX YITICBOAOPOAOB U3 OIHOM (1)8.31)1 B APYI'yro

. Uro npexacrasnser coboir Hedrsanoil mnact
. Kakyto miormaae MokeT coCTaBlIATh MHOT]Aa TOBEPXHOCTh MOPOBBIX KAHAJIOB COJEPIKALINXCS B

1 M HedTecomepsKaIMX TOPOJL

OO0pa3en BapuaHnTa AJs1 npoBeaeHus 1 pyoe:xxHoOi aTTecTallun
Kakumu MoryT ObITh puMEpHI (a30BOr0o Mepexoa BTOPOTo poaa
Uem oTiIMYAIOTCS KPUTHUECKUE SIBJICHUS OT (pa30BBIX IEPEX00B BTOPOIrO poja
3. Uro nabmromaercs mpH KPUTHUECKUX SIBICHUAX, KaK U TpH (ha30BBIX MEpexojax BTOPOTO
pona

N —

Bonpocs! ko BTopoii py0e:kHOI aTTecTalul
Yro oka3bIBaeT BIUAHUE HAa (POPMHUPOBAHUE 3AJI€KEN YTIEBOIOPOIOB
YTo B CBOXO OYepep 3aBUCUT OT CBOMCTB BOJBI M YTJIEBOAOPOIOB U OT MPUPOJIBI IOBEPXHOCTH
TOPHOM IIOPOABI
Kaxk Ha3esiBaercs ciocoOOHOCTH BEMIECTBA CMAYHUBATLCA BOLOM
Kak Ha3bpIBaeTcst CIOCOOHOCTDH BEIIECTBA HE CMAuNUBAThHCs BOAOH
C KaKuMU MOHATUSMU CBSI3aHO MOBEPXHOCTHOE HATSKEHUE
MOo’kHO 11 U3MEPUTH TIOBEPXHOCTHOE HATSKEHUE MEKIY ABYMs pas3zelia MOPOAbI-)KUIKOCTH U
MIOPOJBI-Ta3za
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11

14.

15.

SISO R WD =

Kaxkoii BenmnunHo# XapakTepu3yeTcsi UHTEHCUBHOCTh CMAUMBAHUS

K kakum IMMOBCPXHOCTAM OTHOCATCA CUJIINKATHI, Kap6OHaTI:I, OKHUCJIBI KECJIC3a

Kakoii mapameTp 3aBHCHUT OT CTPOECHHS TOBEPXHOCTH, aICOPOIUH KUIKOCTEH U Ta30B, HaJIHUUs
ITAB, Temnepatypsl, JaBlI€HHUs], JEKTPUIECKOTO 3apsaa

[Tpununanue (cuernieHne NOBEepXHOCTEN) Pa3HOPOAHBIX TEJ Ha3bIBAETCS

. UTo Taxke UCTIONB3YIOT JJIS XapaKTEPUCTUKU CMAaYMBAIOIIUX CBOMCTB XKUIKOCTHU (z=Wa/Wi.)
12.
13.

Kakoe 3HaueHne umeer 0ObIYHO TEMJIOTa CMAYUBAHUSA JJIS IOPUCTBIX U MOPOIIKOOOPA3HBIX Tell
Kakoii pe>xuM Tra30BbIX MECTOPOXICHUIH BO3HUKAET TaK XK€, KAK U y HEPTIHBIX 3aJeKel, mpu
HaJIMYMU aKTUBHBIX KPAeBbIX BOJ WM IIPU UCKYCCTBEHHOM 3aBOJHEHHH ILJIACTA

Kakoli pexxuM 3anexu (MiIu pekUM paclIUpSIIOIIErocs ra3a) BOZHHUKAeT IPU yCIOBUH, KOI'Za
€IMHCTBEHHBIM MCTOYHMKOM SIBJIIETCSI DHEPIHsl CaMOro CKaToro rasa, T.e. KOIZa IUIacTOBBIC
BOJIbl HE AKTHBHBI

Yro yMeHbIIAIOTCA B CKBaXHMHE BCIEACTBUE OOpa3oBaHUs B IUIACTE CMOJIO-IapaUHOBBIX
OTJIOKEHUH U i OOpbOBI C HUMHU MPOTPEBAIOT MPU3a00MHYIO 30HY WM 00padaThIBAIOT 32001
JUISL yAQIIEHUS OTJII0KEHUM IPYTUMH CPEACTBAMH.

OO0pa3sen BapuaHnTa AJs1 poBeeHus 1 pyOe:xkHOH aTTecTalluN
UTto oka3bIBacT BIUSHUE HA POPMHUPOBAHUE 3AICIKEH YTIIIEBOJOPOIOB
MO>HO 71 U3MEpPUTH MOBEPXHOCTHOE HATSHKEHUE MEXAY JBYMS pasjiesia MOpOAbI-KUAKOCTU U
MOPOJIBI-Ta3a
Kakoli pe:xuM ra3zoBbIX MECTOPOK/ICHUN BO3HUKAET TaK ke, KaKk U Yy HEe(TSHBIX 3a1exei, npu
HAJINYNU aKTUBHBIX KpaeBI)IX BOO UJIIN HpI/I I/ICKyCCTBeHHOM 3aBOAHCHHUH I1JIaCTa

Bomnpocsl k 3auery
CopepxaHue peIMeTa, OCHOBHBIE IIOHATHS U ONIPEAEICHUS.
Hcropus pa3Butus (UMK HEPTSIHOTO U Ta30BOTO TIACTA
I'panynomerpuueckuil (MeXaHUYECKUIT) COCTAB IIOPOJ]
ITopucTOCTH TOPHBIX MOTOJ
IIpoHnIIaeMOCTH TOPHBIX MOPOJL
VY nenpHas MOBEPXHOCTh TOPHBIX ITOPOJT
Konnekropckue cBONCTBA TPEIIMHOBATHIX TIOPOJ
HanpsikeHHOE COCTOsSIHME ITOPOJT B YCIOBHSX 3aJIETAHUS B MACCUBE
HanpsikeHHoe cocTosiHUE TOPOA B pailOHE TOPHBIX BBIPAOOTOK

. lepopMarimoHHbIe U MPOYHOCTHBIE CBONCTBA TOPHBIX MOPOJL
. Yrpyrue M3MEHEHHUs KOJUIEKTOPOB B Mpolecce pa3pabOTKU U JKCIUTyaTalud HEe(TAHBIX U

ra3oBbIx Mectopoxaenuit (OIIK-1)

. BiusiHue naBneHus Ha KOJUIEKTOPCKUE CBOMCTBA MOPOJL
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

TepMuueckue CBOMCTBA TOPHBIX MOPOJ

dusnyueckoe cocTosHUE HE(PTH U ra3a MpH pa3InYHbIX YCIOBUSAX B 3aJICKU
XuMudeckui coctaB He)TH U Taza

IInoTHOCTB ra3oB

BszkocThb razos

PacTBOprMOCTD ra3oB B HEPTH

JlaBneHue HachIIIEHUSIHEPTH ra30M

CxumaeMocTs HepTU. 00beMHBIN K03 duImeHT

[TnoTHOCTH M1acTOBOM HeTH

Bsi3kocTh m1acToBOi HEPTH

CTpyKTypHO-MEXAaHUYECKUE CBOMCTBA HEHBIOTOHOBCKUX KUIKOCTEHN
TepmoauHaMudeckne CBOWCTBA ra30B U HEPTETa30BbIX cMecel

OO61pre noyokeHus. cXeMbl (Pa30BbIX NMPEBPALLIEHUHN YTIIEBOJOPOJIOB.
BnusHue crpoeHHs yrieBOJOpOAOB, AABICHHMS M TeMIepaTypbl Ha (a3oBble IMpeBpalleHus
ra30KOHJIEHCATHBIX CHCTEM



27. ®a30BOE COCTOSIHUE CUCTEMBI He(DTh — Ta3 MIPH PA3IMYHBIX JIaBJICHUSX U TEMIIEpaTypax.

28. Kparkas XxapakTepHUCTHKA ra30TUAPATHBIX 3aJeKen

29. Ponb MOBEPXHOCTHBIX SIBJICHUH NpU ABMXKEHUHW HEPTH, BOJBI M raza B IOPHCTOW CpeJe.
[TonsiTHE O MOJSAPHOCTH, TOBEPXHOCTHO-AKTUBHBIX BEHIECTBAX M MOBEPXHOCTHBIX SIBJIICHUSX.

OO0pa3zen Oustera aJs 3a4eTa
MUHUCTEPCTBO HAYKH U BBICILIET'O OFPA3BOBAHN S POCCUICKOM ®EJEPALIMN
'PO3BHEHCKHI I'OCYJJAPCTBEHHbBI HEDTSHOM TEXHUYECKNI YHUBEPCUTET
nMeHH akagemuka M.J[. MunmoHIKoBa

Jucuunianaa «Pu3mKa HEPTIHOTO U Ta30BOTO IJIACTa»
WNuctutyt__HedTr M raza  crnenuanuzanus «PaspaboTka u sxcrutyaranust HeTsHBIX
MECTOPOXKICHUI» ceMecTp
buner 1
. HanpsikeHHOE cocTosiHME TOPOA B paiioHe TOPHBIX BBIPAOOTOK

—

2. JlaBnenue HachleHUSIHEDTH Ta30M
3. KpaTkas xapakTepucTrKa ra30TUIpaTHBIX 3ajexen
YTBepkIato:
« _» 20 T 3as. kagheopoii
6 cemecTp

Bonpocsl k nepBoii py0e:kHOH aTTecTALUHA

1. Kakoe BiHsHME OKa3bIBa€T 110 pe3yjibTaTaM HaAOMIOACHUNW MHOTHX HCCIEAO0BaTeleH,
MOBBIIICHHE TPAAUEHTOB JIaBJICHUI B IIacTe HAa HeTeoTAauy 3anexeld HeTH, TPUYPOUESHHBIX
K HEOJIHOPOJHBIM KOJIJIEKTOpaM

2. B kakux ciy4asx IposiBISIETCSI SHEPTUsl PACTBOPEHHOTO B HE(DTHU

3. Ha kakue Tpu 30HBI YCIIOBHO MOXKHO pa3OuTh HEe()TEBOIOHACKIIIEHHOCTH MO JJIMHE TUIacTa Mpu
BBITECHEHUU HE(THU BOJIOM

4. Tlouemy c yBETMYEHHEM BOJIOHACHIIIEHHOCTH, Hampumep 10 50 — 60 %, yBenuuuBaercs

KOJIMYECTBO BOJIbI B IOTOKE

Kak nBuxyTcst HepTh U BBITECHSIOIIUI €€ areHT B IOPUCTOH cpefie

Kakumy BHEIIHUMU areHTaMu BBITECHSIETCS HEPTh U3 3aJIeKel MpU HATIOPHOM PEKHUME

Kakoii areHT ucnosb3yetcst Hau0oJiee 4acTo JUIsl BBITECHEHUSI HEPTH U3 IJ1acTa

Kakyto Boqy NpuHATO Ha3bIBaTh OCTATOYHOMN

K kakuM 4YHCTO BOJOHOCHBIM IUIaCTaM IPUYPOUEHBI BOJbI, 3aJIETAlOIIME BBIIE U HUXKE

HE(TEHOCHOTO IjIacTa

10. Kak Ha3bpIBatoT BOABI, NMPUYPOUYEHHBIE K BOJOHOCHBIM IMPOIUIACTKAM, 3aJIETalolIMM B CaMOM
HE(TEHOCHOM I1jIacTe

11. Kak npuHATO Ha3bIBaTh BO/JIbI, 3aMOJHSIONINE MOPBI KOJUIEKTOPA MO 3aJIEKbI0 U BOKPYT HEe

12. Yro 3aneraet B OOJIBIIMHCTBE MECTOPOKICHUI BMECTE C HE(PTHIO U Ta30M B ILIACTE

13. B kakux miactax MOTYT OBITh JOCTUTHYTHI KO3 dunineHTs HedTeoTaaun 10 60 %

14. Kakux 3HaY€HUI MOXKET JOCTUYh HETEOTaa4a, €CIH YCIOBHS ONAaronpHUsATHBI ISl TPOSBICHUS
SHEPTUM Ta30BOM MIAMKH, TPU BHITECHEHUH HEPTH Ta30M

15. K ueMy cBOMUTCS pOJib Ta30BOM MIANIKH, KAK HCTOYHHKA Fa30BOM SHEPTUU

16. Yem 3amonHs€TCsl 4YacTh MMOpP NpH ycaake HEPTH BCIEACTBHE HEMPOU3BOIUTEIBHOTO
yMEHbIIIeHUs 00beMa HEQTH MPU BBIJICTICHUH U3 HEe Taza

17. B uem 3akiro94aeTcs 0JHa U3 MPUYUH HEOOIBIION Y(PPEKTUBHOCTH peKMMa PaCTBOPEHHOTO ra3za

18. Tlox meiicTBUEM KakoO# CHJIBI MMPOUCXOIUT MPUTOK HEPTH K CKBAKUHE TOCIE M3PACXOOBAHUS
ra3oBoil HHEPrMM M TMaJEHHs IUIACTOBOrO JaBJICHHWE JI0 TaKUX IMPENeioB, MPU KOTOPBIX
TMaNbHEWIas SKCIUTyaTalus CKBRXHH CTAHOBUTCS Majod(hpeKTUBHOM

19. TTouemy ra3oBbIil HaKTOP, YBEIUUUBASICH 10 HEKOTOPOTO MAKCUMYMa, 3aT€M YMEHBIITAETCS

LR



20.
21.

22.
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11.

12.
13.

14.
15.
16.
17.

18.

Yemy BHagaje COCOOCTBYIOT ITy3bIPbKH I'a3a, BBICIHBIINECS U3 PACTBOPA, PACHINPSACH

Yro obpazyercs mpu U3BJICUEHUU HE(PTU M3 CKBOKWH B MPHU3a0OMHOM yacTu Iutacta, KOTopas
pacnpocTpaHseTcs B IIy0b 3aJIeXKH 10 Mepe ee SKCILTyaTalun

Kak Mo>keT OBITh yiydIlleHa TEXHOJOTHUS 3aBOJHEHUS

OO0paszen BapuaHTa 17151 IpoBeeHust 1 pydexxHoil aTTecTanuu
B kakux ciayyasix nposiBiIsieTcs SHEpIUs paCTBOPEHHOI0 B HE(hTH
Kakux 3HaueHuii MOXeT 10cTu4b HepTeoT aua, eCiu yCIOBUS OJIarONpPUATHBI IS TPOSBICHHS
SHEpPIruy ra30BOM LIANKH, IPU BBITECHEHUU HE(THU ra3zoM
Uro oOpasyercs MmpH U3BJICYCHUU HEPTH U3 CKBaKWMH B MPHU3a0O0MHON yacTu Iuiacta, KOTopas
pacrpocTpaHsieTcs B IIyOb 3aJIeXkH 10 Mepe ee IKCIUTyaTalluu

Bomnipockl Ko BTOpPOii py0ekHOH aTTecTauuu
O yeMm CBHUETENIBCTBYET HEOOJbINNE 3HAYCHUS KOI(D(UIMEHTOB HE(PTEOTIAUN €CTECTBEHHBIX
KOJUIEKTOPOB
UeMm eme ompenensercsi KOJIMYECTBO IUICHOYHON He(TH Kpome IMEepedyHrCICHHBIX (aKTOpOB,
CTPOECHHUEM MMOBEPXHOCTH MUHEPAJIa U pa3MEPOM YIEIbHOM MOBEPXHOCTH MOPOJT
UeM NOKpHIBACT IICHOYHAS HEPTH MOBEPXHOCTH TBEPOH (ha3bl rracta
Yem 00bsICHSICTCS TOSBIIEHUE 30H, HE IPOMBIBAEMbIX BOJIOW U CJ1a00 IPEHUPYEMBIX Ta30M
Uto B 3HAYMTENILHON CTENEHU BIUSET Ha He(PTEOTaauy IIacTOB
YMEHBIICHUIO YeTro CIIOCOOCTBYET BHICOKAS BA3KOCTh HE()TH MO CPABHEHUIO C BI3KOCTHIO BOBI
Kyna nepemeniaercst HehTh B Iporiecce paciimpeHus ra3a, Korjaa nepBoHavYaIbHO MTPOUCXOTUT
¢ dexTrBHOE BBITECHEHHWE HEe(PTH U3 TIIACTa TMPU CPABHUTEIBHO HEOONBIIOW ero
ra30HaChIIEHHOCTH
Yem oObsicHseTcss Hu3Kas 3((HEKTUBHOCTh BBITECHEHHsS] HE(TH Tra3oM, BBLICISIONIMMCS U3
pacTBopa, KOTOpbI MMeeTcs B IIacTe, IpU HEOOJbIIMX COOTHOLUEHUSX BS3KOCTEM rasza u
HeTH
VYerynaer nu 3¢ hEeKTUBHOCTD, 10 CPABHEHHUIO € APYTHMH HCTOYHUKAMU IJIACTOBOM SHEPTUU

. Kakoii criocoOHOCTBIO O6J'Ia,Z[aeT BOJa IO CPABHCHUIO C Ta30M JIA BBITCCHCHHS He(bTH n3

miacTa

YeMm 00bsicHsIETCA HAaUOObIIINE 3HAaUEHUSI He(PTEOTIaul B YCIOBUAX BBITECHEHUS HEPTHU BOJON
10 CPaBHEHUIO C ra30M

Ot yero 3aBucuT HepTeoTIaUA

Kakux 3HaueHuWH MOXXET JOCTUTHYTh He(TeoTnaya, €clu CeTKa pacHOJOKEHUS CKBaKUH
IUIOTHAsA, a BOAHBIE (DaKTOPBI 3HAUUTENbHbIE

Uro npuHATO Ha3bIBaTh KO3 ULeHTOM HeTeoTIauM 1m1acTa

Kakue 3anexu He(hTH BCTpeyaroTCs yallle B MpaKkTHKe

B kakom ciydae U3 MoJenu HEOAHOPOIHOW MOPUCTOM cpeabl HEQTh JIydllle BBITECHSETCS C
YBEJIMYEHUEM CKOPOCTH MPOABHKEHHS BOAOHEPTIHOTO KOHTAKTa

Uro oka3zanoch, NpU BBITECHEHMM He(PTH COOCTBEHHOW ILIACTOBOM BOAOW, oOsanarorieit
HEUTPaAJIbHOW CMauYUBAEMOCTBIO

Kakoli BBIBOJ MO3BOJISIET cClieNaTh aHalW3 pPE3yJbTaTOB OOJBIIOTO 4YHCIA HCCIEeI0BaHUM,
MOCBALICHHBIX Mpo0seMe MOBBIIECHHS He(pTEOTAAYH

OOpaszen BapuaHTa /151 IPOBe/ieHUs 2 pyOeKHOM aTTecTaluu
YTo B 3HAYMTEIBHOH CTENEHU BIMSIET Ha HePTeOoT1auy IJIaCTOB
YTto npuHATO Ha3bIBaTh KOAPPUIIMEHTOM HEe(TEOTJauH IJ1acTa

Kakue 3amexu He(bTI/I BCTPCHAIOTCS Yalll€ B IIPAKTUKC

JK3aMeHALMOHHbIE BONPOCHI
['panynomerpuueckuil (MEXaHUYECKUI) COCTaB MOPOT
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25.
26.
27.

28.
29.
30.
31.
32.

33.
34.
35.

36.
37.
38.
39.
40.
41.
42.

[TopucTocTh TOPHBIX MOTOT

[IpoHuiaeMoCcTh TOPHBIX MOPOJL

VY nenbHas HOBEPXHOCTh TOPHBIX TOPOJ

KosmekTopckre cBOMCTBA TPEIIMHOBATHIX MOPOL

HarnpsixeHnHoe cocTosiHuEe TOPOJ B YCIIOBUAX 3aJIETaHUsI B MACCUBE

HanpsixenHoe coctosiHre Mopo/Ji B pailoHe TOPHBIX BRIPAOOTOK

JedopMmaiinoHHbIe U TPOYHOCTHBIE CBOMCTBA TOPHBIX MOPOJT

Yrupyrue u3MeHeHHUs KOJUISKTOPOB B Mporiecce pa3paboTKU M IKCIUTyaTanud HEe(PTSHBIX H
ra3zoBbix Mectopoxxaenuii (OITK-1)

. BiusiHue naBneHus Ha KOJUIEKTOPCKUE CBOMCTBA MTOPOJL

. Tepmudeckune CBOMCTBA TOPHBIX MOPOJL

. @u3nUecKoe cocTosTHUE HE(PTU M ra3a MpH pa3InYHbIX YCIOBUAX B 3aJICKU
. XUMHYECKUH cocTaB HEPTH U Taza

. IImoTHOCTH ra3oB

. BsizkocTs razos

. PactBopuMoOCTb Ta30B B HEPTH

. JlaBrieHre HaCBIICHUSIHEPTH ra30M

. CxumaeMocTs HePTH. 00beMHBIN K03 uIueHT

. [ImoTHOCTH MIIacTOBOM HEDTH

. BsizkocTh miiactoBoit HepTH

. CTpyKTYypHO-MEXaHUYECKHE CBOMCTBA HEHBIOTOHOBCKUX KHUIKOCTEH

. TepmoguHaMu4yeckne CBOWCTBA ra30B M HEPTETA30BBIX CMECer

. O61mue nonoxkeHus. cxeMbl (Pa3oBBIX MPEBPAILIEHUH YTIEBOJOPOIOB.

. BiusiHue cTpoeHus yrieBoJOpO/OB, AABJICHUS U TeMIlepaTypbl Ha ()a30Bble IpPEBpAICHUS

razokoHieHcaTHbIx cucteM (YK-1)

da30BoOE COCTOSIHME CHCTEMBI HETh — ra3 MpHU Pa3IMYHBIX JIABICHUSIX U TEMIIEpaTypax.
Kpatkas xapakrepucTuka ra3orupaTHbIx 3ajexei

Ponb moOBEepXHOCTHBIX SBICHMW NpU ABMXKEHWHM HEPTH, BOABI U Ta3a B IOPUCTOW cCpene.
[ToHsiTHE O MOIAPHOCTH, TOBEPXHOCTHO-AKTUBHBIX BEILIECTBAX U MOBEPXHOCTHBIX SIBJICHUSAX.

M cTouHMKY M1aCTOBOM SHEPTUH.

Cuiibl, IPOTUBOJACHCTBYIOIINE BHITECHEHUIO HEPTH U3 IJIACTA.

Metonsl onpenenenus Hedpreornaun miaactoB (OITK-4).

CBs13b He(hTEOTAAUN C MEXAaHU3MOM BBITECHEHHSI HE(TH U3 MMOPUCTHIX CPel.

Ponb kanuuIsipHBIX MPOLIECCOB, MPOUCXOIANINX Ha BOJAOHE(MTIHOM KOHTAKTE NMPH BHITECHEHUU
He(TH BOJIOH 13 MOPUCTHIX CPEI.

JIBa Bua 3ajie:keil C Ta30BOM SHEPTHUEH.

MexaHu3M BbITECHEHUS HE(PTH

®axTopsl, onpeaendomye HeTeoTJauy I1acTa Ipyu UCIOJIb30BAHUM SHEPTUU BBIJIEISIFOIIETOCS
rasa.

®daxTopsl, onpeensdomre HedpTeoTauy Npyu HAIMYUHN Ta30BOH MIANKH.

Bunp! miiacToBbIX BOA.

CocTosiHME 0CTaTOYHOM (CBSA3aHHOMN) BOJIbI B HEPTSIHBIX U Ta30BbIX 3aJI€XkKaX.

Metoab! onpeieneHus KOJIUYecTBa OCTATOUHOM (CBA3aHHOM) BOJIbI B HE(PTAHBIX MJIacTax.
Musnepann3anus nIacTOBON BOJIbI.

Bono- v ra3oHeTSIHOM KOHTAKT.

IlepexoaHas 30Ha.

Oo0pa3zen OusteTa 11 IK3aMeHa

MMHUCTEPCTBO HAYKHU 1 BBICIIEI'O OBPA3OBAHUA POCCHPICISOPI OEJIEPALTNN
I'PO3HEHCKUU I'OCY JAPCTBEHHbBINM HEOTAHOU TEXHUYECKUU YHUBEPCUTET

nMeHHu akagemuka M. J[. MUJIIHOHIIMKOBA



WuctutyT__HedTn M raza  crnenumanuzanus «PazpaboTka n skcrutyaranusi HeTsHBIX
MECTOPOKICHUN» CEMECTP

L. Pacckaxute 00 (ha30BBIX Mepexo1ax BEIIeCTB.

2. Pacckaknre o pe3yiabTaTaxX ONBITOB, mpoBeaeHHBIX II.A. PeOmmmepom, M.M.

Kycakosemy, K.E. 3unuenko.

3. JaiiTe ompeneneHne Ko3(duimenTa HedTeoTIaull.
VTBepKIa:
12 smBaps 201 1. 3ae. xagpeopoii

Texkymuii KOHTPOJIb
S cemecTp

Omnpenenenue MOPUCTOCTU

— Omnpenenenue abCOIOTHON MOPUCTOCTH € TIOMOIIBIO TIOPO3ZUMETPA
HcxonHble faHHBIE:

O6mBeM o6pasiia BMecTe ¢ nopamu Vo = 4 cm®
O6beM 3epen Vi =3,4 cm?
Brraucnuts K03 duimerT oo1eit moprucTocTy 1mo Gopmyiie:

%7V 100

m =
0
— OmnpeneneHue OTKPHITON MOPUCTOCTH METOJIOM HACBIIIIEHHUS

HcxonHble TaHHBIE:
Macca obpasna B Bozayxe — M = 30 rp.; Mmacca 0o0pasiia, HaChIIIIEHHOTO KEPOCHHOM, B BO3IyXe —
Mk = 30,6 rp.; Macca 00pa3ia, HACKILIEHHOTO KEPOCUHOM, B KepocHHe — Mxx = 28 Tp.
Boruncnute K03QGUIMEHT OTKPBITOM MOPUCTOCTH IO (popmyie:
m = (MK — M)/(MK - MKK)

6 cemecTp
Pacuer BBICOTEI KalmWJIJISIPHOT'O BIIMTBIBAHUA BOJbI B PA3JIMYHBIC ITIOPHUCTHIC CPEAbL

OrnpenenuTh BBICOTY KaNWJUISPHOTO BIIUTHIBAHUS BOJIBI B HECIIEMEHTHPOBAHHBIC TMECKU U
MECYaHUKH MPU CIAEAYIOUINX UCXOIHBIX JaHHBIX: Ko/mo = 0,1; 1; 10 I/mon. exn.; o = 70 nun/cm; Ay
=107 xrc/em’.

Pemenue npu ko/m, = 1 B HECIIEMEHTHPOBAHHBIX TIECKaX:

r= 22202 107 _ 32219 ()| (1)
)’
h = Z T M (2)
10%-Ay(1-S5)12 m‘;

Pe3ynbTarsl BeIUMCIEHUN cBeZieM B Tabuuiy 1.
BrIcoTa KanMUISIPHOTO BIMTHIBaHUS BOJBI B HECLIEMEHTUPOBAHHBIE IIECKH U NIECUaHUKH ITPU
pa3IUYHBIX 3HAYCHMSIX Ko/Mo

ko/mo JI/mom.e. 0,1 1,0 10




hn, M

hy, M
Skn 0,437 0,282 0,127
Sky 0,282 0,182 0,082




7.4. Onucanue mnokasarejeid u KPpUTEPUEB OUCHUBAHUA KOMIIETEHIIUHA Ha PA3JIUYHBIX J3Talax HX (l)OpMHpOBaHI/IH, OIIMCAHHUEC INKAJIbI

OLIECHUBAHMSI.
Taoauma 7
ILnanupyembie pe3yJabTaThl OCBOCHHS KpuTepuu oneHuBaHusI pe3yJbTATOB 00yUeHMsI HaumenoBanmne
KOMIETeHIHH menee 41 6ajL10B 41-60 0a.i10B 61-80 0a10B 81-100 6as10B OLICHOYHOI'0
(HeynoBJieTBOpuTE | (YIOBJIETBOPUTEb (xopoiuo) (oTIM4HO) cpeiacTBa

OIIK-1. Criocob6eH pemaTh MPOU3BOACT

BEHHBIC U (MJIN) UCCIIE0BATENIbCKUE 33/1a49H MTPO(ECCHOHATBEHON AEATENBHOCTH C Y4€TOM OCHOBHBIX TPeOOBaHUI
U IOTpeOHOCTENH HeTera3oBoi O0Tpaciu

3HaTh: pexuMbl paboThl HEPTAHBIX U | YacTHYHOE BIaJieHUE Henonusie 3nanus | ChopmMupoBaHHbIE, CdopmupoBan-
ra30BbIX IUIaCTOB, crocoOsl HO coJiepKallue HBIE
9KCIUTyaTallud  CKBAXUH,  OCHOBBI OTJIEIbHbIE CucremaTtunuec-
BbIOOpa  pallMOHAIBHOIO  crocoba npo0Oebl 3HaHUS KHe
AKCILTyaTaluu CKBaKUH, 3HAHUS
HKCILTyaTaIus CKBaXXMH U

00CITy’)KUBaHUE CKBAYKUH.

YMmerb:  coOmonath  TpeOOBaHHA Yactuunsle Henonnele 3Hanus | YMeHHUs NOJIHBIE, Cdopmuposan-
HOPMAaTHBHOM  JIOKYMEHTalUUU IO yYMEHUs JIOITy CKaroTCs HBIE
JKCIUTyaTalud ¥ OOCIYKUBaHUIO HeOOoJbIINE OINOKN yMeHuA
TEXHOJIOTHYECKOTO 00opynoBaHus,

KOHCTPYKLUH, OOBEKTOB.

Bnaners: HaBblkamMu 3P QEKTUBHOMN
HKCIUTyaTaluH TEXHOJIOTUYECKOTO
o0opyioBaHus, KOHCTPYKIIUH,
00BEKTOB.

YacTU4yHOE BJIaJIEHUE
HaBBIKAMU

Henonurie
IIPUMEHEHNE
HAaBBIKOB

B cucrematnueckom
NPUMEHEHUHU
HaBBLIKOB
JIOITyCKArOTCsl
poOebI

Ycnemrnoe n
CHUCTEMATHYECKO
€ IpUMEHEHNE
HaBBIKOB

3agaHus ajs
KOHTPOJIBHOM paboTHl,
TECTOBBIE 3a/IaHMSI,
TeMbI pedepaTos,
OHJIETHI




[Ipoxomkenue Tabauib! 7

ILnanupyembie pe3yJabTaThl OCBOCHHS KpuTepuu oneHuBaHusI pe3yJbTATOB 00yUeHMsI HaumenoBanmne
KOMITETECHITNH meHee 41 6a10B 41-60 6a,110B 61-80 6a/;10B 81-100 6aj1;10B OLEHOYHOT0
(HeynoBJeTBOpHUTEIbL | (YIOBICTBOPUTEIBLHO (xopomo) (oTIM4YHO) cpeacTBa
IK-4. CriocoOHOCTB OCYLIECTBIISATH ONEPATUBHOE COMPOBOKACHHE TEXHOJIOTHYECKHX MPOLIECCOB B COOTBETCTBUU C BEIOPaHHOI chepoil mpodeccnonanbHoit
JCATEIILHOCTH
3HaTh:
MPUHLMIIHATIbHBIE 0COOEHHOCTHU
MOJEIUPOBAHHUS MaTeMaTUYECKUX,
bu3HIecKuX u XUMHYECKHUX CdopmupoBaHHbIe,
CdopmupoBanHbIe
HpOHeCCOB, HpeHHaBHaquHLIe AT quaFMCHTapHLIC Henomnnsle 3HaHus HO coJiepHatiie CUCTEMATHYECCKUEC
KOHKPETHBIX TEXHOJIOTUYECKUX SHaHHuA OTJENBHBIC TIPOOEIIBI AHAHUS
MPOIECCOB SHaHW
Ymern:
HAaXOJWTh M KPUTHYECKH aHAIU3HPOBAThH 3amanus 1
nH(OpMAaIHIO, HEOOXOANMYIO JUTS KOHTPOJIBHOU pabOTHl,
peLICHUsI TOCTABJICHHOM 3a/1a41 YMeHHs TOJHBIE, Cdopmuponanmpie | TECTOBbIE 3a/aHNS,
YacTuvHbIe yMEHHS Hemnomnxbie 3HaHUsI JIOITy CKarOTCs TeMBI pedeparos,
HEOOJTBIINE OIHOKH YMEHUA OUIeTHI

Baagern:

HaBbIKAMHU HpOBeJIeHI/ISI KpI/ITI/I‘IeCKOFO
aHaJin3a HpO6JICMHBIX CUTyallUd B XOJi€
pemieHus  3amad  poeCCHOHATBHOMN
JIESITEIILHOCTH.

Yactuunoe BJIaACHUC
HaBBIKaMU

Henomnxrslie
MPUMEHEHUE HABBIKOB

B cucrematnueckoMm
MIPUMEHEHUU HaBBIKOB
JIOITYCKarOTCs
poOebI

YcnemHoe u
CHUCTEMATHYECKOE
MPUMEHEHUE
HAaBBIKOB




8. Oco0eHHOCTH peau3auMy JMCUHUIIJIMHBI 1J151 HHBAJIWAO0B U JIMI| C OTPAHUYeHHBIMHU
BO3MOKHOCTSIMH 3/10POBbS

Jlig ocyliecTBiICHHs] MPOLEAYp TEKYIIEro KOHTPOJS YCHEBAaeMOCTH U MPOMEXYTOYHOU
aTTecTalMd OOydYaroUmIMXcsl CO3JaHbl (DOHIBI OICHOYHBIX CpPEICTB, aJalTHPOBAHHBIC IS
WHBAJIUIOB M JIMI C OrPAaHUYCHHBIMH BO3MOXKHOCTSMHU 3I0POBbSI U TO3BOJISIOUINE OLICHUTH
JOCTIDKEHUE HMMHU 3alUTAHUPOBAHHBIX B OCHOBHOM 00pa3oBaTeNbHOM IMporpamMme pe3ylbTaToB
o0ydeHHs U YpOBEHb COPMHUPOBAHHOCTU BCEX KOMIIETEHIIMI, 3asBICHHBIX B 00pa3oBaTEIbHOMN
nporpamme. @Dopma  mpoBeNeHHMS ~ TEKyHIeW — aTTecTalMu IS CTYJEHTOB-WHBAINIOB
YCTaHABIMBAETCS C YYETOM HWHIUBUAYAIbHBIX THCUXO(PU3UYECKUX OCOOEHHOCTEH (YCTHO,
NUCHbMEHHO Ha Oymare, MHCbMEHHO Ha KOMIIbIOTepe, B (opMmMe TecTUpoBaHMA U T.1.). [lpum
TECTUPOBAHUU Ui CIA0OBUJSALIMX CTYACHTOB HCIHOJB3YIOTCA (POHIBI OIEHOYHBIX CPEICTB C
YKpyInHEHHbIM mpudToM. Ha sK3aMeH mpuriamaercss COnpoBOKAAIOUINA, KOTOPhI o0ecrieynBaeT
TEXHUYECKOE  CONPOBOXACHHE  CTyAeHTy. llpu  HeoOXOIUMOCTH  CTYACHTY-UHBAIUITY
IPEJOCTABIISCTCS JOMOJHUTEIBPHOE BpeMs JUIsl MOJTOTOBKH OTBETAa HA 3K3aMeHe (WU 3aueTe).
OOyuyaronyecs € OrpaHUYCHHBIMH BO3MOXKHOCTSIMH 3[I0pPOBbSI W OOy4YaroIIuMecs WHBAIUIbI
00eCTeynBarOTCA TMEYaTHBIMA M 3JEKTPOHHBIMU 00pa30BaTENbHBIMU pecypcamMu  (IIPOrpaMMBbl,
yueOHble MocoOus HJs CaMOCTOSITENbHONM paboThl M T.0.) B (opmax, aJanTUPOBAHHBIX K
OTPaHUYEHUSM X 370POBBS M BOCTIPUSATHS WH(POPMALINN:

1) JUISL UHBAJIUIOB U JIUI[ C OTPaHUYCHHBIMU BO3MOKHOCTSMH 3/10POBbS 110 3PEHUIO:

- AJs cJenbIX: 33/IaHUs JUIS BBINOJIHEHUS HAa CEMUHApax M MPAKTHYECKUX 3aHITHIX
opopMISIIOTCS penbeHO-ToueHHbIM MpudTOM bpaiinsg unu B BUAE 3IEKTPOHHOTO TOKYMEHTa,
JOCTYITHOTO C TIOMOIIBI0 KOMITBIOTEPA CO CIEHUAIM3UPOBAHHBIM MPOTPAMMHEIM O00OECTICYCHHEM
JUISL CJICTIBIX, TUOO 3a4UTHIBAIOTCS ACCUCTEHTOM; MHCHMEHHBIC 3aJaHus BBIMOJIHSIOTCS Ha Oymare
penbedHO-TOYeUyHbIM mpudTOM bpaiins wWiM Ha KOMIIBIOTEpE CO CHEIHATH3HUPOBAHHBIM
MPOrpaMMHBIM OO€cIiedeHHEeM ISl CIEMbIX MO0 HAJAMKTOBBIBAIOTCA ACCHUCTEHTY; O0Yy4YaroUIuMCs
JUI BBITIOJIHEHUS 3a/aHUsl TP  HEOOXOIMMOCTH MPEJOCTABIISCTCS KOMIUIEKT IMHUCHMEHHBIX
MPUHAJJISKHOCTEH 1 Oymara A muchbMa peibedHo-ToueyHbIM IpudTom bpaiins, koMmboTep co
CTHeHATH3UPOBAHHBIM IIPOTPAMMHBIM 00ECTICUCHHEM IS CIIETIBIX;

- AJs cJaGoBUASAIIMX: OOecleyrBaeTcss MHIUBUAYyallbHOE PAaBHOMEPHOE OCBEIEHHE He
meHee 300 mrokc; oOydaromuMcs Ui BBIITOJIHEHUS 3a/laHus TP HEOOXOAMMOCTH IIPEIOCTaBISAETCS
YBEJIMYMBAIOIIEEe YCTPOWCTBO; BO3MOXHO TaK)Xe HCIOJIb30BaHHE COOCTBEHHBIX YBEITMYMBAOLIMX
YCTPOWCTB; 3a/IaHus JUTsI BBITIOTHEHUS 3aIaHUI O(OPMIISIOTCS YBEIIMYSHHBIM HIPUPTOM;

2) JUI MTHBAJIUIOB U JIMIL C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/10pPOBBS MO CJIYXY:

- IS TIYXMX M CJIa00CJbIIAIIMX: 00eCleYnBaeTCsl HAJMYKMe 3BYKOYCHIIMBAIOIIEH
anmnaparypbl KOJUIEKTUBHOT'O TMOJIb30BAHUS, TPH HEOOXOAUMOCTH O0YYarOIUMCs MTPEI0CTaBISIETCS
3BYKOYCWJIMBAIOIIAs amnmaparypa HWHIUBUAYAIBHOTO TIOJIH30BAHUS; TPEIOCTABISIOTCS YCIyTH
CYpAOIIEPEBOIUHKA;

- AJA  CJAeNOrJIyXMX JOIyCKAeTCs NPUCYTCTBUE AaCCHUCTEHTA, OKAa3bIBAIOIIETO YCIYTH
TUdIOCYpIonepeBoJunKa (MIOMUMO TpeOOBAHUM, BBIMOJHAEMBIX COOTBETCTBEHHO JUIS CIEMNbIX U
TIIyXHX);

3) JUI JIUL] C TSDKENBIMU HAapyIHICHUSIMH PEYH, TIYXHX, CIa0OCHbIIAINX JEKIHH U
CEMHUHAapBbI, IPOBOJMMBIE B YCTHOI popMe, MPOBOJATCS B MUCbMEHHOH (opMe;
4) JUIsl UHBAJIUJOB U JIMI] C OIPAaHUYEHHBIMU BO3MOKHOCTSMM 310POBbsi, MMEIOLIUX

HApPYLIEHUS ONMOPHO-IBUIaTEJIbHOIO aNIapara:

- IS UL ¢ HapYLIEHUsMH OIIOPHO-IBUIaTEIbHOIO alapara, HapyILEHUsIMU JBUTATEIIbHBIX
GyHKIUI BEpXHUX KOHEUHOCTEHW MJIM OTCYTCTBHEM BEPXHUX KOHEUHOCTEW: MHCbMEHHbIE 3aJJaHUs
BBITIOJIHSIOTCS. Ha KOMIIBIOTEPE CO CIEHUAIM3UPOBAHHBIM MPOTPAMMHBIM 00€CIeUeHUEM HITH
HAJMKTOBBIBAIOTCS aCCUCTEHTY; BHITIOJHEHHE 3a/1aHUi (TECTOB, KOHTPOJIbHBIX PadoT), IPOBOAUMBIE

B IMCbMEHHOH (opMe, IPOBOJATCS B YCTHOM (hopMme myTeM orpoca, Oece bl ¢ 00ydaronmcs.



9 Yueb6HO-MeTOAMYECKOE M HHPOPMALMOHHOE 0O0ecnieueHue TUCIHILINHBI

9.1. Jlureparypa
. KBecko b.b., ®u3uka mnacra [DnexTponHsbIil pecypc]: Yueonoe mocobue / Kpecko b.b., KBecko
H.I'. - M. : Undpa-Umxenepus, 2018. - 228 c. - ISBN 978-5-9729-0209-5 - Pexxum moctyma:
http://www.studentlibrary.ru/book/ISBN9785972902095.html
. Kopoxkun M.B., [lynekuna H.O. ®usuka Hed1siHOrO M ra3oBoro miacta : yuyebHoe mocoodue /
cocraButenu. — Tomck: Tomckuii nonurexHudeckuid yuusepcurer, 2019. — 80 c. — ISBN
978-5-4387-0866-7. — TeKkCT : SJMEKTPOHHBIA // DIEKTpOHHO-OMONMOTe4YHass cucrema IPR
BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/96094.html

. Konosanoga, JI. H. ®u3uka mnacra : yuebnoe nocooue / JI. H. Konosanoga, JI. M. 3uHoBbeBa,

T. K. I'ykacsaa. — Crasponons : CeBepo-KaBkasckuii denepanpablii yHuBepcurer, 2016. —
120 c. — ISBN 2227-8397. — TeKcT : 3lIeKTPOHHBIN // DIEKTPOHHO-OMOIMOTEYHAsT CHCTEMA
IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/66044.html.

. Koumna T.b., Cniupuaonosa B.H., Ponuonnes H.H., Kpyrinos 1.A. ®usuka miacra : yuedHOe

nocobue. — HumxueBapToBck : HmkHeBapTOBCKHUI rocynapcTBeHHbINM yHUBepcuteT, 2017. —
214 c. — ISBN 978-5-00047-366-5. — TeKcT : 3MeKTPOHHBIN // DNEeKTPOHHO-OMOIHOTEeYHAs
cucrema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/92817.html.

. bynasirun FO.A. ®usuka macra: yuebHoe mnocobue / 0. A. Byasirun. — Boponex:
Boponexckuii rocygapcTBeHHbI TexHuueckuii yuusepcuter, ObC ACB, 2018. — 158 c. —
ISBN 978-5-7731-0655-5. — TekcT : 3JeKTpOHHBINA // DIEKTPOHHO-OMOIMOTEYHAsI CHUCTeMa

IPR BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/93298.html.

0) OonoaHumenvbHaAs Iumepamypa:
. Hedrs u ra3 [Dnexrponsnsiii pecypc] / - M. : I'opnas kaura, 2013. - 272 c. - ISBN 0236-1493-
2013-48 - Pexxum poctymna: http://www.studentlibrary.ru/book/GK-0236-1493-2013-48.html
. IlonomapeBa TI'.A. VrmeBomopoast Heptn u raza. DUBHUKO-XUMUYECKHE CBOWCTBA
[OnexTpoHHBI pecypc]: yueOHoe mocobue/ IlonomapeBa I'.A.— DNEKTpOH. TEKCTOBBIE
nanHble.— OpenOypr: OpeHOyprckuii rocynapctsennblil yauusepeutet, O9bC ACB, 2016.— 99
c.— Pexxum nocrtymna: http://www.iprbookshop.ru/61419.html. — 9BC «IPRbooks».

. Ilorexun B.M., XuMHsA M TEXHOJOrUs YTJIEBOAOPOJHBIX Tra30B M Ta30BOr0 KOHJIEHCATa

[DnexTponnslil pecype] / [lotexun B.M. - CII6. : XUMU3JIAT, 2016. - 560 c. - ISBN 978-5-
93808-261-8 - Pexxum nocryna: http://www.studentlibrary.ru/book/ISBN9785938082618.html

. baxmar I'B, CITIPABOYHUK NHXEHEPA 110 OKCIUIYATALIN

HE®TEI'A30OITPOBOIOB U TIPOAYKTOITPOBOAOB [OnektponHsblii pecypc] : YuebHo-
npakTuaeckoe nocodue / baxmar I'.B., BacunweB I'.I'., borarenkoB FO.B., I'magenko A.A.,
Hymua C.M., 3emenkos 0. /1., 3y6apes B.I'., Kyry3zosa T.T., Jleutun P.E., Mamomun H.A.,
Mapxkosa JI.M., Ilepesomukos C.U., [Togopoxxuukos C.1O., IIpoxopos A./l., Copokuna T.B.,
Tpsiciiun P.A., ®enoposa JI.A., Xoipseim ' A., [lTadapos A.b. - M. : Uadpa-Umxenepus, 2006.
- 928 C. - ISBN 5-9729-0001-7 - Pexxum JIOCTyTa:
http://www.studentlibrary.ru/book/ISBN5972900017.html

. Kananun B.I'. CnpaBounuk reosora HeTerazopasBeku: He(Tera3onpomMbICIOBasi reoJI0rus u
ruaporeosiorus [DnexkTpoHHbli pecypc] / Kananun B.I'. - M. : Undpa-Unxenepus, 2017. - 416
c. - ISBN 978-5-9729-0067-1 - Pexum JocTymna:
http://www.studentlibrary.ru/book/ISBN9785972900671.html

. Hedtp u ra3 [Dnexrponnslii pecype] / - M. : T'opnas xuura, 2014. - 304 c. - ISBN 0236-1493-
2014-15 - Pexxum noctyna: http://www.studentlibrary.ru/book/GK-0236-1493-2014-15.html

. MonenupoBanue NpupoaHBIX pe3epByapoB HeQTH U ra3a. JlabopaTtopHslii mpakTukyMm. Henernos
M.B. MopenupoBanue NpUpOAHBIX pe3epByapoB He(dTH U Traza [DIEKTPOHHBIM pecypc]:
nabopatopublii npaktukym/ Hemenos M.B., Epemuna H.B., JlorsunoBa T.B.— D3nextpos.
TekcToBbIe AaHHbIe.— CtaBpomnois: CeBepo-KaBkasckuii dhenepanbuplii yauBepcutet, 2015.—
111 c.— Pexum noctyna: http://www.iprbookshop.ru/63103.html. — 3B5C «IPRbooks»



http://www.studentlibrary.ru/book/ISBN9785972902095.html
http://www.iprbookshop.ru/96094.html
http://www.iprbookshop.ru/66044.html
http://www.iprbookshop.ru/93298.html
http://www.studentlibrary.ru/book/GK-0236-1493-2013-48.html
http://www.iprbookshop.ru/61419.html
http://www.studentlibrary.ru/book/ISBN9785938082618.html
http://www.studentlibrary.ru/book/ISBN5972900017.html
http://www.studentlibrary.ru/book/ISBN9785972900671.html
http://www.studentlibrary.ru/book/GK-0236-1493-2014-15.html
http://www.iprbookshop.ru/63103.html
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9.2. MeToanuyeckue yKa3aHus 0 OCBOCHHI0 TUCHHUILINHBI (IPUJI0KEHHE)

10 MarepuajibHO-TeXHHYECKOE oOecriedeHne TUCHUIINHbI «Pu3uKka HepTAHOr0 1
ra3oBoro mjaacra»
[lepeuenr MaTepuanbHO-TEXHUYECKUX CPEACTB y4eOHOM MOTOYHOW ayIUTOPUHU AJI UTCHUS
neknuii: Komnbrorep cranmoHapHblid, nepeHocHoi; Komriekt anekrponuranus tuna LD (220
B, 2 kBr) B xommiekre ¢ Y30; Buneonpoekrop; MyJnbTUMEIWHHBIA MPOEKTOP; DKpaH
HacTeHHbIN; KOMMYTallMOHHBI KOMIUIEKT Juisi Tpoektopa; DVD-meep; VYcuwnutens;
Muxkpodonsbl, 3ByKoBasi KOJIOHKa.
TeneBusnoHHas cTyausi, OCHaIEHHAS TEJIEChEMOYHBIM 000pyI0BaHUEM (ITOATOTOBKA YUEOHBIX
¢unpmoB):  Kamepsr cramumonapusie; Kamepsl mnepenocHsie; Mukpodonsl;  CBeroBoe
obopyaoBanue (motonouHoe/HanonbHoe); LED TeneBuzopsl/manen.
[lepeyeHp MaTepHANBHO-TEXHUYECKHX CpPEACTB YYEOHOTO TOMENIEHHsS [UIs IPOBEACHUS
NPAaKTUYECKUX M CEMUHAPCKUX 3aHATUI: KoMIbIoTephl cTalioHapHbIe, IEpCOHAIbHBIE, MOHUTODEI,
MynbTUMEANIHBIA MOPTATUBHBIA MEPEHOCHOW MPOEKTOP; DKpaH Ha TPEHOTe, SKpaH IMOJBECHOM;
Buneomaruurodon; [Ipuntepsr, MOV tuna HP nnu ananoru; Ckanepsl Tuna AGFA nnu ananoruy;
CereBoe 00opyaOBaHME Ul OpraHU3alUU PabOTHl B KOMIBIOTEpPHOM Kiacce; COOTBETCTBYIOIIEE
JIMLIEH3MOHHOE MpOrpaMMHOE OOecreueHue, yuuThiBarolee crnennpuky 0a30BbIX U BapHUATUBHBIX
JUCLUIUIMH crieraiu3anui. [Ipu yTeHnn IeKIni UCIOB3YEeTCs KPaH U MOHHUTOP.



Mpuioxenne
Metoanyeckue yKa3aHusl 10 OCBOCHHI0 THCHMUILINHBI
«Du3uka He(pTAHOTO U ra30BOI0 MJIACTA»

1. MeToanuyeckue yka3aHus JJsi 00y4alONIUXCH MO0 MJIAHUPOBAHMIO U OPraHMU3aIUU
BpeMeHH, He00X0AUMOr0 VIS OCBOCHUS! AU CUMILIMHBI.

N3yyenne pekoMeHIyeTcss HadaTb C O3HaKOMJIGHHsS C paboueil  mporpamMmoi
JTMCLUUIUIMHBL, €€ CTPYKTypOl M COJepXKaHWeM pa3ienoB (Moayisei), (OHIOM OICHOYHBIX
CPEICTB, O3HAKOMUTbCA C Y4EOHO-METOJUYECKMM M HH(OpPMALMOHHBIM OOecredeHrneM
JUCUUTUIAHBL.

Jucnunnmna «Pusnka HeTIHOTO ¥ ra30BOT0 IUIACTa» COCTOUT U3 13 CBA3aHHBIX MEXIY COO0I0
TeM, 00eCTIeYnBaIOIIMX MTOCIIEA0BATEIFHOE U3yUCHHE MaTepHara.

OO6yuenue no aucuuruinae «Pu3uka HeTIHOTO U Ta30BOTO IJIACTa» OCYILIECTBISETCS B
CIEeIyOIHX hopMax:

1. AynuTtopHbie 3aHATUS (JIEKIIUU, TPAKTUYCCKUE/CEMUHAPCKUE 3aHATHS).

2. CamocrosiTenbHass pabora CTylaeHTa (IMOATOTOBKA K JICKIHSIM, IPAKTUYCCKUM/
IPAKTUYECKUM 3aHATUAM, TecTam/pedepaTam/moknagam/acce, U UHBIM (OpMaM MHCbMEHHBIX
paboT, BEIITOJHEHUE aHATIN3a KEHCOB, HHAMBH Ty aJIbHAs KOHCYJIBTALUS C IIPEIIOIaBaATEIIEM).

3. UnrepakTuBHbIe (QOpPMBI TPOBEACHUS 3aHATUN (KOJUIOKBUYM, JEKIUSI-IUCKYCCHS,
TPYIIIOBOE pelIeHue Keiica 1 1p.(hopMBI).

VYueOHbIl MaTepuan CTPYKTYpUPOBaH W M3y4YCHHME JAMCLUIUIMHBI IPOU3BOAUTCS B
TEMaTUYECKON MOCIe0BaTeNbHOCTH. KaX1oMy HOpakTHYeCKOMY/ CEMHHApCKOMY 3aHATHIO M
CaMOCTOSITEILHOMY ~ M3Y4YEHHIO MaTepuajga MpeallecTByeT JIeKIUs MO0 JaHHOM TeMme.
OOyyaromuecs C€aMOCTOSITENIBHO IPOBOJAST IPEABAPUTENIbHYIO IOATOTOBKY K 3aHATHIO,
MPUHUMAIOT aKTUBHOE U TBOPUYECKOE YYacTHe B 00CYKIEHUU TEOPETUUYECKHX BOIIPOCOB, pa3zdbope
MPOOJIEMHBIX CUTYAIMH U MOMCKOB MyTeW WX pemeHus. MHorue nmpo0iieMbl, U3ydaeMble B Kypce,
HOCSIT JMCKYCCHOHHBIH XapakTep, YTO MpeanojiaraeT WHTEPAKTHUBHBIA XapakTep MpPOBEICHUS
3aHATUI HAa KOHKPETHBIX MpUMepax.

Omnucanue nociaen0BaTeIbHOCTH ASHCTBUIM 00yyaromerocs:

[Ipn m3ydyeHuu Kypca cieAyeT BHUMATEJIbHO CIyIIaTh M KOHCIEKTUPOBATH MaTepuall,
U3JaraeMblii Ha ayJAMTOPHBIX 3aHATHAX. 1 ero MOHMMaHUS M KaueCTBEHHOI'O YCBOCHMS
PEKOMEHIyEeTCsl CIIeyIOIasl TOCIEeN0BATEIbHOCTD JCUCTBUN:

1. locne oxoH4YaHMs Y4eOHBIX 3aHATHH AN 3aKpeIUIeHUs MaTepuallia MPOCMOTPETh U
00 yMaTh TEKCT JIEKLMH, IPOCIYIIAaHHON CEro/iHs, pa3o0paTh paccMOTpeHHble npumepsl (10 —
15 munyT).

2. Ilpu MOATOTOBKE K JIEKIIUU CIIEAYIOIIErO JHS MOBTOPUTH TEKCT MPENBIIYIIEH JTeKIIH,
MOJlyMaTh O TOM, Kakasi MO>KeT ObITh cieaytomias tema (10 - 15 munyT).

3. B teuenue Henenu BeIOpaTh BpeMs JUIsl paboThI ¢ JIuTepatypoil B bubimoreke (mo 1

qacy).

4. Tlpu MOAroTOBKE K MPAKTUYECKOMY/ CEMUHApCKOMY 3aHATHUIO MOBTOPUTH OCHOBHBIE
MOHATHS 110 TEME, U3YUUTh IPUMEpHL. Pellas KOHKPETHYIO CUTYalUIO, - IPEABAPUTEIBHO MTOHSATH,
KaKOM TeopeTHUeCKUi MaTepual Hy»HO MCIOJb30BaTh. HaMeTHTh miaH pemieHus, nonpoOoBath
Ha €ro OCHOBE PelTh | - 2 mpakTuyeckue cutyaruu (J1ad.padoTsr).

2. Mertoauyeckue ykasaHusi 1o padore o0y4almIUXCA BO BpeMsi NPOBeJdCHHA

JIEKLUIA.

Jlekuuu faroT OOyyarOMIMMCS CHUCTEMAaTH3UPOBAaHHBIE 3HAHUS MO JUCIUIUIUHE,
KOHIOCHTPUPYIOT MX BHHUMAHHUC Ha Hanbollee CIIOKHBIX M BaKHBIX BOIIpoOcCax. HGKHI/II/I 0OBIYHO
U3JIAraloTcsl B TPAJUMIMOHHOM WM B NpoOieMHOM cTuie. [[ng cTyleHTOB B OOJBIIMHCTBE
ciy4aeB B MpoOieMHOM cTuiie. [IpoOneMHBIA CTHIIb TMO3BOJISIET CTUMYJIUPOBATh AKTUBHYIO
MO3HABATENIbHYIO JEATENIbHOCTh OOYYaIOUIMXCS M MX HHTEpeC K AUCHUIUIMHE, (HOpMUPOBATH
TBOPYECKOC MBIIIJICHUC, HpI/I6eI‘aTB K MPOTHUBOIIOCTABJICHUAM W CpaBHCHHAM, JICJIATh



00001IeHNS, aKTUBU3UPOBATh BHHUMAaHHE OOYYAIONIUXCS TYTEM TOCTAHOBKH MPOOJIEMHBIX
BOIIPOCOB, MOOLIPSTH JUCKYCCHIO.

Bo Bpemsi NeKIHMOHHBIX 3aHATHI PEKOMEHAYETCS BECTH KOHCIEKTHPOBAHHUE Y4eOHOIO
MaTtepuaia, oopanar BHUMaHue Ha (OPMYJIHMPOBKH M KaTETOPUH, PACKPBIBAIOIIME CYTh TOTO
WM MHOTO SIBJIEHUS, WIN IIPOLIECCOB, BBIBOJIbI U ITPAKTUUYECKHE PEKOMEHAALINH.

KoHncnekt nekuuu sydiiie noApasieisaTh Ha MMyHKThI, COOII0Aast KPacHYIO CTPOKY. DTOMY
B Oonpmioil cremeHn OyayT CIOCOOCTBOBAaTH BOMPOCHI IUTaHA JICKIUH, NPEAJIOKEHHbIC
npenogaBatensiM. Cregyer oOpaliaTh BHMMAaHHE Ha aKIEHTHI, BBIBOJbI, KOTOpbIE JeJaeT
IperoiaBaTesb, 0TMEYasi HanboJIee BaKHBIE MOMEHTHI B JIEKITMOHHOM MaTepuaie 3aMeYaHUsIMU
«BKHO», «XOPOUIO 3allOMHUTH» U T.M. MOXHO JAefnaTh 3TO M C IMOMOIIBI0 Pa3HOIBETHBIX
MapKepOB WIH pyUyeK, IOUEPKHUBasi TEPMUHBI U ONPEAEICHUS.

[lenecooOpa3Ho pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpalleHud, abOpeBuaryp u
cuMmBosioB. OnHaKo mpH JanpHeWmied paboTe ¢ KOHCHEKTOM CHMBOJIBI JIy4llleé 3aMEHHTh
OOBIUHBIMH CJIOBaMH JUIsl OBICTPOTO 3PUTEIBHOIO BOCIIPUSATHUS TEKCTA.

PaboTast Hajg KOHCHEKTOM JIEKIMH, HEOOXOIMMO HCIIOIB30BaTh HE TOJBKO OCHOBHYIO
JTUTEpaTypy, HO U Ty JIUTEPATypy, KOTOPYIO IOMOJHUTEIBHO PEKOMEHIOBAN IPENo1aBaTelNb.
NmeHnHO Takas cepbe3Hasi, KponoT/MBasi padoTa ¢ JIEKIIMOHHBIM MaTepuajioM MO3BOJUT IIyOOKO
OBJIAJICTh TEOPETUUECKUM MATEPUAIIOM.

Temaruka nekuuii gaercsa B paboueil nporpamme JIUCHUIUIMHBIL.

3. MeTtoanueckue yKa3aHus o0yuaromumcst 1o NMOATOTOBKE K
NPaKTHYeCKUM/CeMHUHAPCKHUM 3aHATHSIM.

Ha mpakTuyeckux/CeMUHApCKUX 3aHSATHSIX MPUBETCTBYETCS AaKTHUBHOE ydYacThe B
00CYX/IEHUM KOHKPETHBIX CHTYyallli, CIIOCOOHOCTh Ha OCHOBE IOJIYYEHHBIX 3HAHWUH HAXOIHUTbH
HaubOosnee S((eKTUBHBIE pELICHUS TMOCTaBICHHBIX MPOOJIEM, yMETb HAaxXOIUTh MOJE3HBIN
JIOTIOJIHUTEIbHBIMATEPHAT 110 TEMATUKE CEMUHAPCKUX 3aHITHH.

CryneHTy peKOMEeHyeTCsl ClIeyoLasl cXxema IMOArOTOBKH K CEMUHAPCKOMY 3aHSTHIO:

1. O3HakOoMJIeHHE C IIJJAHOM IPAKTHYECKOTO/CEMHUHAPCKOTO  3aHATHUS, KOTOPBIU
OTpakaeT COAEpKaHUETPEJIOKEHHON TEMBI;

2. IIpopaboTaTh KOHCIIEKT JICKIIHA;

3. IIpounTaTh OCHOBHYIO U JOTIOJHUTEIBHYIO JIUTEPATYPY.

B mnporecce moAroToBKkM K MPAaKTUYECKHUM 3aHATHSAM, HEOOXOAMMO OOpaTHUTh 0coboe
BHUMAaHHE Ha CaMOCTOSITEJIbHOE M3Y4YEHHE PEKOMEHIOBAHHOM nutepaTypsl. [Ipu Bceil mosHoTe
KOHCIIEKTUPOBAHUSA JIEKIMM B HEW HEBO3MOXKHO M3JIOKHUTH BECh MaTepual H3-3a JIMMUTA
ayJUTOpHBIX YacoB. [loaToMy camocrosTenbHas pabora ¢ yueOHMKaMH, y4eOHBIMU TTOCOOUSMH,
Hay4HOMW, CIIPAaBOYHOM JINTEpAaTypoOH, MarepualamMu NEepUOJWYECKMX H3fgaHui u IHTepHera
aBnsieTcsa HanOonee 3(h(EeKTUBHBIM METOIOM IOMYUYEHHsI JOMOJHUTEIbHBIX 3HAHHM, MO3BOJISET
3HAQUYUTENIbHO AaKTHUBU3UPOBATH TIPOLIECC OBJNAJeHUs HHPOpMAIHE, CIocoOCTByeT Ooee
r1yOOKOMY YCBOEHHIO HM3y4yaeMoro marepuana, (OpMHpPYeT Yy CTYJIEHTOB OTHOLIEHHE K
KOHKpeTHOW mpobOsieMe. Bce HOBblE MNOHATHS IO H3y4yaeMOHW TeMe€ HEOoOXOIUMO BBIYYUTh
Hau3ycTh M BHECTH B IJloccapuif, KOTOPBIM I1e1ecO00pa3HO BECTH C CaMOro Hayajla M3ydeHHs
Kypca,

4. OTBETUTH Ha BOIIPOCHI IJIAHA IPAKTUYECKOT0/CEMUHAPCKOTO 3aHITHSI;

5. BeINOJIHUTE AOMANIHEE 3a/1aHUE;

6. [IpopabGoTaTh TECTOBBIC 3a/JaHUS U 3a/1a4H;

7. Ilpu 3aTpyqHEeHUAX c(HOPMYIUPOBATH BOIIPOCHI K MPENOaBaTENIO.

PesynbraT Takoi pabOTHl JOJDKEH MPOSBUTHCS B CIIOCOOHOCTH CTYyJE€HTa CBOOOIHO
OTBETUTh HA TEOPETUUYECKHE BOMPOCH! MPAKTUKYMa, BBICTYNAaTh U y4aCTBOBaTh B KOJJIEKTUBHOM
00CYX/IEHUH BOIIPOCOB H3y4aeMOW TEMbl, MPABHJIBHO BBIMOJHATh MPAKTUUYECKUE 3aaHUSA U
WHBIE 3aJIJaHUs1, KOTOpPbIE JAI0TCS B (DOH/IE€ OLIEHOYHBIX CPEJICTB AUCIUILTUHBIL.

3. Meroauyeckue yKazaHus O0y4alIIUMCSA 10 OPraHM3ALMH CAMOCTOSITEIbHOM
padoThl.




Ienp opranuzanum caMocToATENbHON paboThl O AucHUIInHe «Pu3nka HeQTIHOrO U ra30BOro
IUIaCTay - ATO YIIIyOJIeHne U pacliupeHue 3HaHui B 00s1acTu HedTera3oBoro jaena; popmMupoBanue
HaBbIKA U MHTEPECa K CAMOCTOSITEIbHOM MI03HABATEIbHON AEATEIbHOCTH.

CaMocrosiTenpbHasi paboTa OOYYArOMIMXCS SBJISCTCS BAKHEHIIMM BHUIOM OCBOCHHS
COJIEp KaHUS TUCLUIUIMHBI, OJrOTOBKM K IMPAKTUYECKUM 3aHATUAM M K KOHTPOJBHOM paboTe.
Croma e OTHOCSATCS M CaMOCTOSITENIbHOE YIIyOJIeHHOE W3y4eHHEe TEeM JUCIHILIUHBL.
CamocrodrenbHas paboTa MpeAcTaBiseT cOOOH MOCTOSIHHO JEHCTBYIOLIYIO CHUCTEMY, OCHOBY
00pa3oBaTENBHOrO MPOLIECCa U HOCUT MCCIIEOBATENbCKUNA XapaKTep, YTO MOCIYKHUT B OyayIieM
OCHOBAHMEM JUIsl HANMCAHUS BBITYCKHOM KBAIM(UKALUMOHHOW pPAabOThl, MPAKTUYECKOTO
MPUMEHEHHS OJTYYCHHBIX 3HAHUH.

Opranu3anus caMOCTOSATENIBHOM pabOThl O0yYaroIMXCs OPUEHTUPYETCsl Ha AKTHBHBIE
METO/BI OBJIAJICHUSI 3HAHUSMH, PA3BUTHE TBOPUECKUX CIIOCOOHOCTEH, MEepexo OT MOTOYHOTO K
WH/MBUYaTU3UPOBAHHOMY OOYYEHHIO, C YUETOM MOTPEOHOCTENH M BO3MOKHOCTEH JIMUHOCTH.

[IpaBunbHas opraHM3anysi CaMOCTOSATENBHBIX yYEOHBIX 3aHSATHH, WX CHCTEMAaTUYHOCTb,
1es1eco00pa3Hoe IIaHUPOBaHKWE PabOvYero BpeMEHU MO3BOJISIET CTYAEHTAaM pa3BUBaTh YMEHUS U
HaBBIKM B YCBOGHHMH M CHCTEMATH3alUU TNPUOOPETaeMbIX 3HAHWH, 00ECNEeYnBaTh BBICOKHM
YPOBEHb  yCIIEBa€MOCTM B  IepuoJ  OOy4yeHMs, IOJYYUTb  HABbIKM  IOBBILICHUS
poheCCHOHATFHOTO YPOBHSI.

ITonroToBka K MPakTHMYECKOMY 3aHATUIO BKIIOYAET, KPOME MPOPaOOTKH KOHCIIEKTa U
MIPE3CHTAINH JICKIIUH, ITOUCK JTUTEPATYPHI (M0 PEKOMEHAOBAHHBIM CITMUCKAM U CAMOCTOSITEIIHHO),
MOJIFOTOBKY 3aroTOBOK JJIsi BBICTYIUICHMHM IO BOIPOCAaM, BBIHOCHUMBIM JIsi OOCYXKIEHUS 110
KOHKpeTHOW Teme. Takuwe 3aroTOBKM MOTYT BKIJIIOYAaTh IUTAThl, (DAaKThI, COIMOCTABJICHUE
pa3NUYHbIX MO3UIMHA, coOOCTBeHHble MbIcau. Eciau mpoGiema 3amHTepecoBana oOyuarouierocs,
OH MOJKET MOJTrOTOBUTH pedepar U BBHICTYIHUTh C HUM Ha MPAaKTUYECKOM 3aHsATHH. [IpakTrueckoe
3aHATHE - 3TO, MpPEXKAE BCEro, IUCKYCCUs, OOCYKIEHHE KOHKPETHOH CHUTyallMH, TO €CTh
mpearnoigaraeT yMeHHe BHUMATEIbHO CIYIIATh WICHOB MAJIOM TPYMIIBI U MOJEpaTopa, a TakxKe
CTapaTbCsl BHICKA3aTh CBO€ MHEHHE, BHICKA3bIBATh COOCTBEHHBIE MJIEU U NPEJIOKEHHs, yTOUHSITh
¥ 33/1aBaTh BOIIPOCHI KOJUIETaM IO 00CYKICHHUIO.

IIpy moaroroBke K KOHTPOJbHOM paloTe O0Oydaroluiics JOJDKEH  IOBTOPSTH
MPOHJECHHBI MaTeprall B CTPOTOM COOTBETCTBUU C yU4e€OHOW MPOrpaMMOM, UCTOIb3ysI KOHCIIEKT
JeKIMH M JUTepaTypy, PEKOMEHJOBaHHYIO NpenojaBareieM. [Ipy HEOOXOIUMOCTH MOXKHO
00paTUTHCS 32 KOHCYJbTAIIEH U METOINIECKOM MTOMOIIBIO K MTPETI01aBaTelto.

CamocrosTenbHas padoTa peanu3yercs:

— HETOCPEJICTBEHHO B TPOIIECCE AYAWTOPHBIX 3aHATHH - HA JIGKIUAX, MPAKTUYECKHUX
3aHATUSAX;

— B KOHTAaKT€ C IIPEroJaBaTelieM BHE PAMOK pACIHCAaHUS - HAa KOHCYJNbTAIUSIX II0
y4eOHBIM BOIPOCAaM, B XOJ€ TBOPYECKUX KOHTAKTOB, MPU JMKBUAALMH 3a10JKEHHOCTEH, MpH
BBITTOJIHEHUH WHAWBHTYyTbHBIX 3aJaHUN U T.]1.

— B Oubnmoreke, 1oMa, Ha Kadeape HpU BBHIMOJIHEHUM OOydYalOUIMMCS Y4YeOHBIX U
MPAKTUYECKHX 3a/1a4.

Buast CPC u kputepuu O1leHOK
(o 6ammbHO-peiiTuaTOBOM cuctemMe [THTY, CPC onenuBaercs B 15 6anon)

1. Pedepar

2. Jokman

3. Occe

4. VYwyactue B MEpONPUATHIX

Tembl nns camocTosITENbHOM paboOThl MpomucaHbl B pabouei mporpamme JUCHUTUIHHBIL.
O} heKTHBHBIM CPEJCTBOM OCYIICCTBICHHUS OO0YYAIOIIMMCSI CAaMOCTOSATEIBHON PaOOTHI ABIISIETCS
9JIEKTPOHHAsT MH(POPMAIMOHHO-00pa30BaTeNibHAs Cpefla YHUBEpCUTETa, KOTOpas oOecreunBaeT
JOCTyln K Yy4eOHBIM IIaHaMm, pabdoyuM mporpaMmMaM JUCHHUIUIMH (MoOIylied), MNpakTHUK, K
U3JIaHUSM DJIEKTPOHHBIX OMOIMOTEUHBIX CUCTEM.






CocTaBHTEIb:

Cr. npen. xadeapsl «BPOHI'M»

CoraacoBaHo:

3aB. kadeapoit «bPIHI'M», K.T.H., toueHT

Jupextop IYMP ITHTY, k.¢-M.H., nouent

» /A.A. YMmaes/

/A1l Xanazos/

/M.A. MaromaeBa/



