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1.IHesmn u 3a8a4¥M JUCHUILTHHBI.

Lenvio usyyenus oOucyuniunvl «TeopeTudeckue OCHOBBI (Da30BBIX NPEBpAIICHUI
SBIISICTCS PUOOPETEHHUE CTYJCHTaMU COBPEMEHHBIX MPEICTABICHUH 1O MOBEICHUIO U (Pa30BbIM
MPEBpALICHUSIM YIJIEBOJOPOAHBIX CHCTEM MpU PA3IUYHBIX TeMIepaTypax U JaBICHUSX U
IOHMMAHUE CYLTHOCTU PETPOTPAIHBIX SBICHUM.

3aoauu uzyuenus Oucyuniunel «TeopeTudyeckue OCHOBBI (Da30BBIX IPEBpAILICHUN»
ABJIIETCS YMEHUE CTYIEHTOB UCIIOJIb30BaTh NOJyUYEHHBIE 3HAHUSI B IPAKTUYECKOUN JESITEIbHOCTH
WHXEHEPOB B 00JIACTH TEXHOJIOTMHM METOJIOB MOBBIIIEHUS Ta30KOHIEHCATA0TIayl IJIaCTOB, MpU
OPUHATHM  PEUIeHUH BBHIOOpPAa  pPAlMOHANBHBIX CIIOCOOOB  OKCIUTyaTalldd CKBOXUH H
WHTEHCU(PHUKAIIUN PUTOKOB U3 IJIACTA.

2. MecTO AUCUMIIMHBI B CTPYKTYpe 00111e00pa30BaTe/IbHON MPOrpaMMbl

JucuumninHa OTHOCUTCS K NPOGUIbHON YacT MpoPecCUOHANBHOTO HUKIIA. [ u3ydeHust
Kypca HYXHO BJaJ€Th 3HAaHUSAMU: IOIY4YEHHBIMH B Kypcax «®Pusukayn, «Maremarukay,
«ITogzemuas rugpoMexanukay, «Pusznka HeQTIHOrO U Ta30BOTO ILIACTa.

3. IlepeyeHb MUIAHMPYEMBIX Pe3y/JbTATOB 00yYeHUSs MO AUCHUILINHE (MOIYJIIO),
COOTHECEHHBbIX ¢ MHAMKATOPAMM AO0CTHKEHUsI KOMIIeTeHIU i

Tab6amnna 1
Koa mo ®I'OC NuaukaTopsl J0CTHKEHUS Ilnanupyembie  pe3yJibTaThbl
o0y4yeHHs1 1O JMCHHILIMHE
3YB)
IIpodeccrnonanbHbIe
IK-1 cnocobnocts | IK-1.1 3HaeT OCHOBHBIC | 3HATh:
OCYIIECTBIIATh U | IPOU3BOJCTBEHHBIE  IIPOLECCHI, | - HCTOPHIO pa3BUTHUSA
KOPPEKTUPOBATh IIPEJICTaBIISIOLINE enuHylo | He(hTera3oBoi oTpaciy;
TE€XHOJIOTUYECKHE LIETIOUKY He(TEera3oBbIX | - TEXHOJOTHMIO M  TEXHUKY
IIPOLIECCHI TEXHOJIOTUH, OypeHHs] HE(TSHBIX U Ta30BBIX
HedTerazoBoro IK-1.2 yMeer IIPU | CKBaXKUH;
IIPOU3BOJICTBA B | B3aUMOJCICTBUN C CEPBUCHBIMHU | - TEXHHUKY U  TEXHOJOTHIO
COOTBETCTBUU C | KOMINAHUSIMU M CHelHanucTamMu | 100buu HeTH;
BbIOpaHHOW  cepoil | TEXHUYECKUX CIyX0 | - OCHOBBl  pa3pabOTKu U
npodeccuoHaIbHON KOPPEKTUPOBATh 9KCIUTyaTallul  HEQTSAHBIX U
JeSITeIbBHOCTH TEXHOJIOTUYECKHE MPOLECChl C | Fa30BBIX MECTOPOXKICHU;
Y4ETOM peaJIbHOM CUTYaluH,
K-1.3 uMmeer HABBLIKH | yMeTb:
PYKOBOJCTBa -OLEHUTb OCHOBHOH YypOBEHBb
IIPOU3BOJICTBEHHBIMU TE€XHHUKH U TEXHOJIOTHH OypeHus,
npoueccaMu ¢ NPUMEHEHHEM | pa3pabOTKU M OIKCIUTyaTallud U

COBPEMEHHOT0 O00Opy/IOBaHUS U
MaTepUasoB.

CKBAYKUH;
-BBIIIOJIHATH pocTeimume
pacyeTsl o BBIOODY
o0opynoBaHus 11 pOHTaHHOU U
HACOCHOM IOOBIYH;

BJIAJIETh:

- HeoOXOJAMMOM 3JIEMEHTapHOMN
HayYHO-TEXHUYECKON Oa3oi
HpOI/ISBO}II/ITB paC‘—IeTI)I B
He(dTera3oBol OTpaciu.




4. O0beM AUCUMILIMHBI M BUABI Y4eOHO# padoThI -

Taoauna 2
Bcero Cemectpsbl
Buna yueOHoii padboThl yacos/ 3a4.e/. 8

0O®P0O | 300 | O®PO | 39O
KonTakTHas padora 48/1,33 | 14/0,38 | 48/1,33| 14/0,38
B Tom uncne:
Jlexuun 24/0,67 | 6/0,16 | 24/0,67| 6/0,16
[TpakTHyecKue 3aHATHS 24/0,67 | 8/0,22 | 24/0,67| 8/0,22
CeMuHapbl
JlaGopaTopHbIie pabOThI
CamocTosiTeIbHAsi paboTa (Bcero) 60/1,67 | 94/2,61 | 60/1,67| 94/2,61
B ToMm uncne:
Kypcogas pabora (mpoekT)
PacuerHo-rpaduueckre paboTh
Pedepatsl 10/0,28 | 10/0,28 | 10/0,28| 10/0,28
U (unu) opyeue 61wl camocmosmenvbHol pabomoi:
TeMmbl 17151 CAMOCTOSITEILHOTO H3YYEHHSI 30/0,83 | 64/1,77 | 30/0,83| 64/1,77
IToaroToBKa K MPakKTHYECKUM 3aHATHAM 10/0,28 | 10/0,28 | 10/0,28| 10/0,28
IToaroToBka K 3a4ety 10/0,28 | 10/0,28 | 10/0,28| 10/0,28
Buja oruetHocTH 3aver | 3auer | 3auer | 3auer

O01mas Tpy10eMKOCTh BCEI'O B uacax 108 108 108 108
JTACIHUILINHBI BCETI'O B 3au. En. 3 3 3 3




5. ConeprxaHue QM CHUTITHHBI

5.1. Pa3nesnbl AUCHUIINHBI 1 BUABI 3aHATHHA

Taoauna 3

HaumenoBaHue pasjaesa

AUCHUIIJIMHBI IO ceMeCTpamM

101010

Jlekir.

IIpakr.

3aH. 4YacChbl | 3aH. YacCbl

Bcero
4acoB
(01010

BBenenue.
Llenu u 3ama4un AUCHUILINHBI

Hedrtu u npupoubie ra3sl —
MHOTOKOMIIOHEHTHBIE CUCTEMBI
MIPUPOIHBIX YIIEBOJOPOIOB

AHanmuTrdeckuii 0030p BHIOB
YIIIEBOJIOPOIHBIX CKOTUICHHIH, B
TOM YHCIIC 3aJIe)KH He(TH, Ta3a,
ra30KOHJICHCATa

YpaBHEHUS COCTOSIHUSA CUCTEM
MIPUPOIHBIX YTIEBOIOPOIOB.
OcCHOBHBIC 3aKOHBI T'a30BOT'0
COCTOSIHUS

OcHOBHbIE YpaBHEHHS Ia30BOT0
COCTOSIHMSI UICAJIbHBIX [a30B

3akonsbl boitns-Mapuorra,
I'eii-JIroccaka u lapms.

OO000IIEHHBIN 3aK0H
MenneneeBa-Kiaitnepona
PV=RT

YpaBHEHUE COCTOSIHUSA
peanbHbIX TazoB. PV=ZRT.
@da30Bble COCTOSIHUS U YCIIOBUS
paBHOBecHs 2-X (ha3HBIX
CHCTEM.

CymHOCTb peTporpagHbIx
apneHui. [IpsmMble n oOpaTHbIe
IIPOLIECCHI.

IIpuyuHel posBIECHUS
PETPOTpaIHBIX SBICHUN
(cTOXHBIN cOCTaB MPUPOIHOTO
rasa)

10

Kputnueckue temneparypa u
nasnenue. Pacmmgposka
KPHUBOW PETPOrPAIHBIX SIBICHUI
Tpoiinas Touka B (ha30BBIX
MIPEBPALICHUAX

11

OcHoBHBIC napaMeTphbl ra30B —
IINIOTHOCTD, BA3KOCTB,
TCIIJIOEMKOCTb, SHTPOIINA,
SHTAIBINA. TOKCHIHOCTE U
B3PBIBOOITACHOCTL I'a30B




12

Bupl TOBYIIIEK U THITBI
ra30KOH/ICHCATHBIX
MEeCTOPOXACHUH (C HEPTIHOM
OTOPOYKOI1 1 6€3 Hee)

13

OcHOBHBIE OCTOXKHEHUS MPU
IKCILTyaTaluu
ra30KOHJIEHCATHBIX CKBAXXHH B
pe3ynbrate (pa3oBbIX
MIPEeBPALICHUH YTIIEBOIOPOIOB.
Brinmagenue xuakocTu
(koHACHCAIHUs) B PEe3yIbTaTe
npoccenupoBanus raza B [1311
(pe3koe naaenus T)
CamornymieHue CKBaXUH 3a
CUET BbINAJICHUS )KUJIKOCTH

14

Cr1oco0BI OCBOCHUS CKBaXKHH,
MIPEKPATUBIIUX
(oHTaHMpPOBAHUE B pE3yJIbTATE
CKOIUICHHUS Ha 3a00¢e
KOHJICHCATa

Hcnonb3oBaHue KONMbTIOOWHTA U
ero cymHoctb. [IpoayBka
CKBa)KWH, KUCJIOTHasi 00paboTka
OnTUMabHBIN pexXUM
9KCIUTyaTalluu CKBAXUH (IS
VCKJIIOYEHHSI OCITIOKHEHHM)




5. 2. JIeKIIMOHHBIE 3AHATHS

Taoauna 4
Ne
un HaumeHnoBaHue pa3gesia JUCHUIINHBI Coaep:xanue pasaesa
1 BBenenue. Ilenu u 3ama9u JUCHUILIUHEI.
Iesn ¥ 323241 JMCHUILIHHBI
HedrTu 1 npupoanbie rasnl —
HedTu 1 npupoansie ra3sl — MHOTOKOMIIOHEHTHBIE
2 | MHOTOKOMIIOHEHTHbIE CHCTEMBbI
CHUCTEMBI IIPUPOJHBIX YIJIEBOJOPOIOB
NPHPOJHBIX YIJIEBOAOPOAOB
AHaauTH4yeckuii 0030p BUIOB o
. Ananutnueckuii 0630p BUJIOB yIJI€BOAOPOAHBIX
YIJ1€BOJOPOJAHBIX CKOILICHHI, B TOM .
3 CKOILJICHUH, B TOM YHCIIE 3aJIe)KU HEPTH, Ta3a,
yucie 3auexu Hegru, rasa,
ra3oKOHJIeHCaTa
ra3oKoH/JIeHcara
YpaBHeHHUsI COCTOSIHUS CHCTEM
4 | MPMPOHBIX YIIIEBO/I0PO/I0B. OcHOBHBIE 3aKOHBI Fa30BOr'0 COCTOSIHUSA. Y PABHEHUS
OcHoOBHBIE 3aKOHBI TA30BOI0 COCTOSIHUSI CUCTEM IIPUPOJIHBIX YIJIEBOJOPOIOB.
COCTOSIHUS
5 OcHoBHbBIEC ypPaBHEHHS I'A30BOI0 OcHOBHbIE YpaBHEHUS Ta30BOI'0 COCTOSIHUS
COCTOSIHUSI H1€AIbHBIX ra30B UJCAIBHBIX T'a30B
6 3akonsbl boitasa-Mapmuorra, I'eii- 3akonsl boitns-Mapuorra, ['eii-Jltoccaka u
JIroccaka u MlapJs. [lapis.
7 O000menHnbIii 3akoH MeHeneeBa- O060061eHHbIN 3aKkoH MenaeneeBa-Knaiinepona
Kunaiinepona PV=RT PV=RT
YpaBHeHHe COCTOSIHUS PeaJIbHbIX
P _ P VYpaBHEeHHE COCTOSIHUSA peabHbIX Ta30B. PV=ZRT.
razos. PV=ZRT.
8 da30BbIE COCTOSIHUSA U YCIOBUS PaBHOBECHSA 2-X
da30Bble COCTOSTHUA M YCJIOBHUSA
(ha3HBIX CUCTEM.
paBHOBecHs 2-X ()a3HBIX CHCTEM.
CymHOCTh peTporpajHbIX sBJICHMI. .
y peTporpai CymHocTh peTrporpaanbix siBieHuil. Ilpsmble u
IIpsiMble 1 00paTHBIE POLECCHI.
oOparHble  mpouecchl.  IlpuumHbl  NposBIEHUA
9 | Ilpu4nHBI NPOSIBJIEHHUS PETPOrPaTHbIX . .
N . peTporpajHbIX  sBIEHUM  (CIOXKHBIA  COCTaB
SIBJICHHH (CJI0KHBIN COCTaB
IPUPOHOTO raza)
MPHPOJAHOIO ra3a)
Kpurnueckue remneparypa u
nasjgenue. PacumppoBka KpuBoit Kpurnueckue TeMIeparypa U JIaBJICHHE.
10 | perporpaaHbIX AABJIEHUH PacmmdpoBka KpuBO peTporpasHbIX sIBICHUI
Tpoiinasi Touka B (pa3oBbIX TpoitHas Touka B ()a30BbIX IPEBPALIEHUSIX
NpeBpaleHUusIX
OcHoBHBIC TapaMeTPhI Ia30B —
OcHOBHbIE TapaMeTPbI ra30B — INIOTHOCTb, BSI3KOCTb,
IJIOTHOCTD, BSI3KOCTh, TENJIOEMKOCTb,
11 TEIJIOEMKOCTb, SHTPOIINSA, SHTAIBINSA. TOKCHUYHOCTh
JHTPONHUS, IHTAIbINNA. TOKCHYHOCTD
1 B3phIBOONIACHOCTH T'a30B
U B3PbIBOONIACHOCTH I'a30B
Buabl J10BylIeK W THIIBI
. Bunel 0Bymek ©  TUNBI  Ta30KOH/EHCATHBIX
12 | ra3oKoHAEHCATHBIX MECTOPOKIEHHH (C . . .
N . MECTOPOXXJICHHH (C HeDTIHON OTOPOUKOI U Oe3 Hee)
He(TsIHOM 0TOpPOYKOi H 0e3 Hee)
OcHoOBHbBIE 0C/I0:KHEHUS IPU OcCHOBHBIE  OCJOXHEHUS  NpU  IKCIUTyaTaluH
IKCINTYATANMH Fa30KOHICHCATHBIX ra30KOH/ICHCATHBIX CKBAXHUH B pe3yibTare (a3oBbIX
CKBAKUH B pe3yJibTaTe (pa30BbIX IIPEBpAILEHUH yIIIeBOL0POIOB.
13 | npeBpaleHuii yrieBoiopoaos. Brimagenue xuakocTy (KOHASHCAIUs ) B pe3yybTaTe

Buinagenue :KuaKoCTH (KOHAEHCALIUA)
B pe3yJibTaTe APOoCcCeJIMPOBAaHMSA ra3a B
I13I1 (pe3koe nagenus T)

npoccenuposanus ra3a B [1311 (pe3koe manenus T)
CaMornyieHne CKBaXHH 3a CUET BBINAJCHUS
JKHUJIKOCTH




CaMoruyueHue CKBaKMH 3a cyeT
BbINAJCHHU S KUIKOCTH

14

Crioco0bI 0CBOE€HHSI CKBaKHH,
npekpaTuBIuX GoHTAHUPOBaHNE B

CrocoOBbl  OCBOGHHSI  CKBAXHH, HPEKPATHBIINX
pe3yJibTaTe CKOMJIEHHUsI HA 3a00e

(oHTaHMpPOBAaHKE B PE3yIbTAaTe CKOIUICHHS Ha 3a00e
KOH/IeHcaTa

KOHJICHCATa

Hcnoan3oBaHue KOJbTIOOMHIA M €r0
cymiHocTh. [IpoayBka ckBa:kuH,
KHUCJI0THasi 00padoTKa
OnTuMaIbHBIA PeXKUM IKCIIYaTALMH
CKBAKHH (111 MCKJIIOYEeHUS

Hcnonp3oBaHue KOJIBTIOOMHIa M €ro CYIIHOCTb.
IIponyBKka CKBaXXMH, KUCIIOTHass 00paboTKa
OnTuMalIbHBIN peXXUM 3KCILTyaTalluy CKBaXKUH (1S
UCKJIFOUEHHSI OCJIOKHEHHH)

0CJI0KHEHUI)
5.4. JIaGopaTopHbIii NPAKTUKYM
(HE mpeyCMOTpPEHBI)
5.5. llpakTu4yeckue 3aHATHS
Tabamuna 5
No

HaumeHnoBanue IMPAKTUYCCKUX 3aHATHH Coz[epxcaHI/Ie pasaciia

IIIT

YpaBHEHUS] COCTOSIHUS CHUCTEM
OnpeneneHne KOMIIOHEHTHOTO COCTaBa

MPUPOAHBIX  YIJIEBOJOPO/IOB.
1 | npupogHOro raza xpoMarorpauuecKiuM
PHD P rpag OcHOBHBIE 3aKOHBI Ta30BOr'O
METOJIOM
COCTOSIHHS
OcHOBHbIE TIApaMETpbl ra3oB —
IUIOTHOCTD, BSI3KOCTb,
2 | Ompenenenre MIOTHOCTH MPUPOITHOTO Ta3a TEIJIOEMKOCTb, SHTPOIIHS,
SHTANLNHA. TOKCMYHOCTL U

B3PBIBOOIIACHOCTb I'a30B

OHpe,HeHeHI/IC COACPpIKaHUs BOAAHBIX 11apOB B

OcHoBHBIE YpaBHCHUS ra30BOTI0

COJISTHOM KUCJIOTOM

3
TIPHPOJTHOM YTIIEBOJIOPOIHOM Tra3e COCTOSIHUS U/ICATBHBIX Ta30B
Omnpenenenue koddpuimeHTa OnTuManbHbII peXUM
4 | IpOAYKTUBHOCTH (POHTAHHOW CKBXKMHBI M | DKCITyaTallid CKBOXKWH  (JIst
YCTaHOBJICHHE PEXXHUMA €€ pabOThI VCKITIOYCHHSI OCIOKHEHHI)
OCHOBHBIE OCJIO)KHEHUSI TP
SKCILTyaTaIuu
Omnpenenenue KOIMUECTBA XUMUKATOB U
Ta30KOHJICHCATHBIX CKBWKUH B
5 | BOIBI 15t 00pabOTKH 320051 CKBOKUH
pe3yibTare (hazoBbIX

IIPEBpALIEHUH YTIIEBOIOPOIOB.

ook wnE

6. CamocTosiTeibHasi padoTa CTYAEHTOB MO AUCHHUILINHE
Bonpocsl 1J151 caMOCTOATEIBLHOTO H3YYeHHU S

3aKOHOMEPHOCTH MPUTOKA MPHU PA3INUYHBIX PEKUMAX IPECHUPOBAHUS
HccnenoBanue BOJOHArHETATEIbHBIX CKBAXKHUH.

HccnenoBanue pOHTaHHBIX CKBaXXUH U YCTAHOBJICHHE PEXHMa UX pabOThI
Henonanku npu pabote pOHTaHHBIX CKBaKUH
O6opynoBanue 32005 Ta30BBIX CKBAKHH
Oco0eHHOCTH FKCIUTyaTallii 00BOIHSIOLIMXCS Ta30BBIX CKBAXKUH




© oo~

11.

12.
13.
14.
15.
16.

17.

18.

19.

arONE

o~

10.

11.
12.
13.
14.
15.

16.

17.

[TpuHIMITAATBHBIE CXEMBI 1 000PYAOBAHUS IS OTHOBPEMEHHOMN IKCIUTYaTaIllH
XUMHYECKHE METOIEI BO3AECHCTBUA
JIuxkBumanyst CKBaKuH

. AHanutrnyeckuii 06030p BUIOB YIJIEBOJOPOIHBIX CKOILICHUH, B TOM UMCIIE 3alieKu HepTH,

ra3a, ra30KOHJeHcaTa

Buib1 TOBYIIICK M THITBI Ta30KOHACHCATHBIX MECTOPOXKACHHH (C HEPTSIHONW OTOPOYKOM 1
0e3 Hee)

CyurHocTb peTporpaaHbix siBjieHui. [IpsiMbie 1 0OpaTHbIE TPOLIECCHI.

OO0BeMHBIN KOAD(UIIMEHT U Ta30COACPKAHNE

TpoiiHas Touka B (pa30BBIX NpPEBPALLICHUAX

[TprunHbI IPOSABICHUS PETPOTPAIHBIX SIBICHUH (CIIOKHBIA COCTaB MPUPOJIHOTO Ia3a)
Ananutndeckuii 0630p BUJIOB YIJI€BOAOPOAHBIX CKOIJICHUH, B TOM YHUCIIE 3aJI€KU HEPTH,
ras3a, ra30KOHJeHcara

IToBeneHne yrieBoJOPOIHBIX CUCTEM C YBEIMUEHUEM IITyOMHBI 3aJ€TaHus
IPOAYKTUBHBIX TOPU30HTOB U IIJIACTOBOM TEMIIEpaTyphl

Buibl noBy1iexk u TUIBI Ta30KOHAEHCATHBIX MECTOPOXKACHUM (C HEPTSIHONW OTOPOUKON U
0e3 Hee)

®da30Bo€ COCTOSIHUE YIIIEBOJAOPOAHBIX CUCTEM B 3aBUCUMOCTH OT «P» 1 «T» (P > <
Puac). Bnmusinue rmyOuHBL.

Tembl pedepaToB

Oco0eHHOCTH KCIUTYaTallud OOBOIHSIOIINXCS Ta30BBIX CKBOKUH

[TpuHIMNMaIbHBIE CXeMbI U 000PYIOBaHUS 1Sl OAHOBPEMEHHOM 3KCILTyaTalluu
XUMHYECKHE METOIEI BO3ACHCTBUSA

JIukBuIanUsA CKBaXXUH

AHanuTtnueckuil 0030p BUJIOB YIVIEBOAOPOIHBIX CKOIUIEHUH, B TOM YHCIIE 3AJIEKU HEPTH,
ra3a, ra30KOHJeHcara

Bunbl noBymiex u TUMBI Ta30KOHAEHCATHBIX MECTOPOXKACHUM (C HEPTSIHONW OTOPOUKON U
0e3 Hee)

XUMHYECKHE METOIEI BO3AECHCTBUSA

JInkBuUIAIUA CKBaXXUH

AHanutnueckuil 0030p BUJIOB YIJIEBOJAOPOIHBIX CKOTUIEHUH, B TOM YHCIIE 3aJI€KU HEPTH,
ra3a, ra30KOHJeHcara

Bunpl noBymiex u TUNBI Ta30KOHAEHCATHBIX MECTOPOXKACHUM (C HEPTSIHONW OTOPOUKON U
0e3 Hee)

CymHocTh peTporpaubix aiaeHui. [IpsmMblie 1 0OpaTHBIE TPOIECCHI.

OO6bemMHbIH K03 (DUIIMEHT U ra30CcoIepiKaHue

TpoiiHas Touka B (pa30BBIX MpPEBPALICHUAX

[TpyunHBI IPOSIBIIEHUST PETPOrPATHBIX SBJICHHUM (CI0KHBINA COCTAB IPUPOJIHOTO raza)
AHaTUTAYECKHU 0030p BUIOB YIJIEBOJOPOIHBIX CKOIIJICHUH, B TOM UKCIIE 3aJI€KH HEPTH,
ra3a, ra30KOH/ieHcaTa

[ToBeneHue yrieBoJOPOIHBIX CUCTEM C YBEJIIMYEHUEM TITYOHHBI 3ajeTaHus
IIPOAYKTUBHBIX TOPU30HTOB M IIJIACTOBOM TEMIIEpPATypPbl

Bunpl noBy1Iek ¥ TUIIBI TA30KOHIEHCATHBIX MECTOPOXKIEHUH (C HeQTAHONW OTOPOUKO 1
0e3 Hee)



IlepeyeHb y4eOHO-METOAMYECKOT0 00ecIeYeHUs 1JIs1 CAMOCTOATEIbHON padoThl

CapunkoBa JI.JI., OCHOBBI MOA3eMHON HE(PTETa30THIPOMEXAHUKU [DJICKTPOHHBIA pecypcl:
yaeoHnoe nocobue / CaBunkona JI.[[. - Openoypr: OI'Y, 2017. - 176 c. - ISBN 978-5-7410-1687-
9 - Pexxum noctyna: http://www.studentlibrary.ru/book/ISBN9785741016879.html

Kapnayxos M.JI., CoBpeMeHHbIE METOJbl THAPOJIUHAMUYECKUX HCCICAOBAHUI CKBa)KUH:
CripaBOYHUK WHKEHEPA 110 UCCIICIOBAHUIO CKBAXUH [DNeKTpoHHBIN pecypc] / Kapuayxos M.JL,
[TessarOBa E.M. - M. : Undpa-Umxenepus, 2010. - 432 c¢. - ISBN 978-5-9729-0031-2 - Pexxum
noctyna: http://www.studentlibrary.ru/book/ISBN9785972900312.html

7. OueHOYHBIE CPEICTBA

@DOH/JT OLIEHOYHBIX CPECTB AUCHUIUIMHBI BKIIOYAET B CeO:
- BOIPOCHI I NIpOBeeHUs | pyOekHOI arTecTanuu;

- BONIPOCHI I MPOBEACHUS 2 pyOeKHOM aTTecTanuu;

- BOIIPOCHI K 3a4€Ty U DK3aMEHY;

- TEKyIIUHA KOHTPOJIb

7.1 Bonipocsl k nepBoii py0e:kHOIi aTTecTanuu

Lenu u 3a1a4y AMCUUIUIMHBL.

KomnonenTs! HeTeil 1 IpUPOIAHBIX Ta30B

O cocTaBe MHOIOKOMIIOHEHTHOM CUCTEMBI

[Ipumepsl cocTaBOB MIACTOBBIX HE(TEN U MPUPOTHBIX Ta30B

[TonsATHSs U onpeneneHus

[TonsiTre 06 DHTATBPIUU

[ToHsATHE O TEMIOEMKOCTH

VYcnoBus paBHOBeCUs AJI Pa3IMYHBIX CIy4aeB CONPSDKEHUS TEPMOJMHAMUYECKOU
CHCTEMBI C OKpYXarollei cpenoit

9. WneanbHBIH ra3 u ero CBOWCTBA

10. Jlery4ectb U KO3 GUIUEHT JIETyYECTH

11. ineanbHblil pacTBOP

12. AnanuTrueckuii 0030p BUJOB YIIIEBOIOPOIHBIX CKOIIJICHUH, B TOM YHCIIE 3aJIEKU

HedTH, raza, ra30KOHIeHCaTa

NGO~ wWNE

13. TloBeneHHe yraeBOAOPOTHBIX CHCTEM C YBEIHMUSHHEM IITyOHHBI 3aJIeTaHus
MPOYKTUBHBIX TOPU30HTOB U IUTACTOBOW TEMIIEpaTyphl

14. Buisl TOBYIIEK ¥ TUIBI TA30KOHICHCATHBIX MECTOPOXKACHUH (C HEQTIHOU
OTOPOUKOI1 U 6€3 Hee)

15. ®a3oBoe cocTOsTHUE YTIAEBOJOPOAHBIX CUCTEM B 3aBUCUMOCTH OT «P» 1 «T» (Ppy > <
Prac). Bnusinue rioyOuHBbL.

16. OcHOBHBIE OCJIOKHEHUS TIPH IKCILTyaTAIUH T'A30KOH/ICHCATHBIX CKBaXKHH B
pe3yabTare (a3zoBhIX MPEBPAIICHHHA YTIIEBOI0POIOB.

17. BelnaneHne )KuAKOCTH (KOHIGHCAIHs) B pe3ysbTare apoccenupoBanus raza B [1311
(pe3xoe magenwus T)

18. CamoryiieHre CKBayKHH 3a CYET BBINAICHHS KUIAKOCTH

19. Cnoco0ObI 0OCBOCHHUSI CKBKUH, IPEKPATHBIINX (POHTAaHHUPOBAHHE B PE3yJIbTATe
CKOIIJICHHS Ha 3200€ KOH/IeH caTa

20. OcBoeHUE € UCTIOIH30BAHNEM KOJBTIOOWHTA U €T0 CYIIHOCTh. [IpomyBKa CKBaKHH,
KHCJIOTHast 00paboTKa

21. YcraHOBJIEHHE ONTHMATBHOTO PEKUMA IKCIUTYaTAIUH CKBKUH JUIS UCKITFOUCHHSI
OCJIOKHEHU N


http://www.studentlibrary.ru/book/ISBN9785741016879.html
http://www.studentlibrary.ru/book/ISBN9785972900312.html

22.
23.
24,
25.

CymiHoCTh peTporpaaHbix sBjaeHui. [IpsiMbie 1 0OpaTHBIE TTPOIIECCHI.
Kputnueckas remmeparypa

Kputnueckoe nasnenue

PacmmpoBka KpuBOW peTpOrpasHbIX SIBICHUI

OO0pa3en aTTecTaAllMOHHOTO OUJIeTa

1.
2.
3.

ATTECTALIMOHHBIN BUJIET Ne 1
HGJ'II/I " 3a1a4 JUCHUIIJINHBI.
KoMriioHeHThI HepTel 1 IPUPOIHBIX T'a30B
O cocTtaBe MHOT'OKOMITOHEHTHOM CHCTEMBI

7.2 Bonipockl KO BTOPOii py0e:kHO# aTTecTauuu

1.

© oo NN

e
N )

12.
13.
14.

15

Knaccudukanusa 3anexeit mo (a3oBoMy COCTOSHUIO M CBOMCTBaM ILIaCTOBBIX
(hronnoB

[lonsiTHEe MOAENIN MIIACTOBOM CMECH

OObemHBII KO3 GUIMEHT ra3a

JlaBnenue HachiieHust Heptu razom u PV-3aBucUMOCTH

OO0beMHBII K03 PHUIMEHT U Ta30coIepIKaHne

Tpoiinas Touka B (ha30BBIX MPEBPAIICHUIX

[TprunHbI NPOSBICHUS PETPOrPAJHBIX SBIECHUHN (CI0XKHBIM COCTaB MPUPOJHOTO ras3a)
Tixp —ipu T > TypHET CoKMXKEHHS Ta3a MpH JT000M JaBiIeHUN?
Pxp - 9TO naBnenue i CKUKEHUS ra3a npu Tip?

. [IpuBenennbie «Prp» u «Trp» paBHBI COOTBETCTBEHHO Pup= Prasa/Pip; Trp= Trasa/ Tip?
. CocraB razoB (CH4 1 T.1.) 1 ©X OCHOBHBIE TAPAMETPbI — INIOTHOCTB, BA3KOCTH (),

TEIUIOEMKOCTh, SHTpomus (S=As/M;s=AQ/Trae m-macca, T-abcontoTHas
TEIUI0EMKOCTh, AQ — M3BMEHEHHE KOJINY.TEIUIOTHI), YHTAIBIUS (KOJIHY. TETIOTHI JJIs
n3Mmenenus ero temneparypsl H=U+PV, rne U — BHyTpeH.3Heprus Ha e1.Macchl
BemiecTBa; V — ynenbHbIN 00beM, P - naBneHue)

TOKCHYHOCTH U B3PBIBOOIIACHOCTH T'a30B

OCHOBHBIE 3aKOHBI Ta30BOT'0 COCTOSIHUS

3akoH boiins-Mapuotra u ero cymuocts PV=constrnpu T=const

. 3akoH reii-Jlroccaka. V =Vq (1+0,003661t). Vo/To=V/T
16.
17.
18.
19.

3akon [apmas. Po/To=P/T

O060061eHHbIM 3akoH MenaeneeBa-KnaiineponaPV=RT
VYpaBHeHHE COCTOSIHUS peabHbIX Ta30B.PV=ZRT

®a30BbIe COCTOSIHUS U YCIIOBUS paBHOBECHS 2-X (ha3HBIX CHCTEM.

OOpa3sen aTTecTaliMOHHOTO OMJIeTa

el N

1.
2.
3.

ATTECTAIIMOHHBIN BUJIET Ne 1
O6beMHbIH K03 PULIMEHT Ta3a
JlaBnenue HacbleHus HeTu razom u PV-3aBucumoctu
O06BemMHBIN KO3 GUIUEHT U Ta30CoIepKAHUE

7.3 Bonpocsl k 3a4eTy

KommnoneHnTsl HepTel 1 IPUPOTHBIX Ta30B.

O cocTaBe MHOTOKOMITOHEHTHOM CHCTEMEL.

[Tprmepsl cOCTaBOB IMJIACTOBBIX He()TEH U MPUPOIHBIX Ta30B.
[TousiTus 1 onpeneneHus.



o o

10.
11.
12.
13.
14.

15.
16.
17.
18.
19.
20.
21.
22.

23.

24,
25.
26.
217.
28.
29.

30.
31.
32.
33.
34.
35.
36.
37.
38.

39.

40.

41.

[TonsiTrie 06 DHTATLIUY.
[TonsiTHE O TEIIIOEMKOCTH.
VYcioBust paBHOBecHs JUIS PA3IMYHBIX CIYy4aeB CONPSDKEHHUS TEPMOAMHAMUYECKOM
CHUCTEMBI C OKPY’KAIOIIEH CpeIoi.

N neansHbIll a3 U €ro CBOMCTBA.
JleTryuecTh 1 KOA(PUITUEHT JETYUECTH.
W neanbHblil pacTBOD.

BBeneunue. Unctrle BelecTna.
JIByXKOMIIOHEHTHBIC CHCTEMBI.
TpexKOMIOHEHTHBIE CUCTEMBI.
Tpexdas3noe paBHOBecHe B IABYX — U TPEXKOMIIOHEHTHBIX cucTemax. Kiaccuduxamnms
(ba30BbIX AUarpaMM U 3ajexen mo (pazoBoMy COCTOSHUIO

Z- ®aktop (K03 PULIMEHT CBEPKIUMAEMOCTH ).

O06bemubIi K03 dunment raza. Koaddurment konaeHcanus.

Jasnenue HaceimeHus Hedtu razom u PV-3aBucuMocTy.

N3otepmuuecknii KO3PHUIIUESHT CRUMAEMOCTH (00BEMHAsT YIIPYTOCTB).
TemmneparypHbiii K03 punmeHT 00BEMHOTO pacIIUPEHUSI.

OO0beMHbII K03 PUIMEHT U Ta30coAepKaHUE.

[TonsTHE cTaHAapTHON cenapanuy 1 AudHepeHInaTbHOTO Pa3ra3upOBaHMSL.
CBoanas uHbopMaIus 0 BUAAX UCCIEJOBAHUS IUIACTOBBIX HE(TEH M ra3oB U MEpeueHb
MOJy4aeMbIX CBEACHUM.
Ou3nYecKue OCHOBBI M METOJ OLIEHKHM MUHUMAIBHOTO JaBJICHHS CMEIIHWBAIOIIEroCcs
BBITCCHCHUS HE()TH Ta30BBIMU areHTaMHU.
TpoitHas Touka B ()a30BbIX IIPEBPALIEHUIX

[TpryuHbI IPOSBICHUS PETPOTPAIHBIX SIBICHUH (CIIOKHBIA COCTaB MPUPOJIHOTO Ira3a)
Tip —ipu T > TipHET COKMKEHUS Ta3a MpH JII000M JaBiIeHUH?

Pyp - 3TO HaBneHue A1 CKMKEHUs raza npu Typ?

[TpuBenennbie «Ppp» u «Trp» paBHBI COOTBETCTBEHHO Prp= Prasa/Pip; Trp= Trasa/ Tip?
Cocra razoB (CHs u T.11.) 1 UX OCHOBHBIE TapaMeTPbl — IVIOTHOCTb, BA3KOCTH (),
TEIIOEMKOCTh, dHTpomus (S=As/M;S=AQ/Trae m-macca, T-abCoONMOTHAS TEIIOEMKOCTbD,
AQ — n3MeHEeHHE KOJIMY.TEIUIOTH), SHTAIbINS (KOJIWY.TETIJIOTHI 111 U3MEHEHUS €ro
temneparypbl H=U+PV, rne U — BHyTpeH.Heprus Ha ef.Macchl BemecTsa; V —
yIenbHbI 00beM, P - naBnenue)

TOKCUYHOCTB U B3pBIBOOIIACHOCTH I'a30B

OcHOBHBIE 3aKOHBI Ta30BOT0 COCTOSIHUS

3akoH boiins-Mapuotra u ero cymuocts PV=constnpu T=const

3akon reii-JTroccaka. V =Vo (1+0,003661t). Vo/To=V/T

3akon [apss. Po/To=P/T

O0600menHbIit 3akoH MenneneeBa-KnaineponaPV=RT

VYpaBHEeHHE COCTOSIHUSA peanbHbIX Ta30B.PV=ZRT

®a30BbI€ COCTOSTHUS U YCIOBUS paBHOBECHS 2-X (pa3HBIX CUCTEM.

AnanuTnueckuii 0630p BUIOB YIIEBOAOPOAHBIX CKOIJICHUH, B TOM YHCIIE 3aJI€KU HEPTH,
ra3a, ra30KOHJeHcara

[ToBeneHue yriieBOIOPOIHBIX CUCTEM C YBEIHMUEHHEM ITTyOHHBI 3aJIeTraHus
IIPOAYKTUBHBIX TOPU30HTOB U IIJIACTOBOM TEMIIEpPATyphI

Bupl n10ByIIEK M TUIIBI TA30KOHAEHCATHBIX MECTOPOXKACHUN (C HEPTSIHON OTOPOUKOM U
0e3 Hee)

®daz0BOE COCTOSIHHUE YTIIEBOJIOPOIHBIX CUCTEM B 3aBUCUMOCTH OT «P» 11 «T» (Pry > <
Prac). Bnusinue rimyOuHBI.



42. OCHOBHBIE OCJIOKHEHHMSI IPU IKCIUTyaTallu Fa30KOHICHCATHBIX CKBAXXHH B PE3yJIbTaTe
(ha30BBIX IPEBPAIICHHI YTIEBOIOPOIOB.

43. BeimasieHue )KuaKoCcTH (KOHACHCAINS) B pe3yiIbTaTe qpoccenupoBanus rasza B [1311
(pe3koe nagenus T)

44. CamoriyuieHle CKBaKUH 3a CYET BbINIAJAECHUS KUJKOCTU

45. CriocoObl OCBOEHUS CKBaXKUH, MPEKPATUBIINX (POHTAHUPOBAHUE B PE3yJIbTaTe
CKOIUICHHUS Ha 3a00€ KOHJeHcaTa

46. OcBoeHUE C UCTIOIB30BAaHHEM KOJBTIOOMHIA U €T0 CYIIHOCTh. [Ipo/lyBKa CKBaKUH,
KHCJIOTHas 00paboTKa

47. Y cTaHOBJICHUE ONTUMAIIBHOTO PEKUMA IKCILTYyaTallMM CKBAXKUH ISl HCKITFOUYEHUS
OCJIOKHEHUH

48. CymHOCTh peTporpaaHbIX sBieHui. [IpsMbie 1 0OpaTHBIE MPOIIECCHI.

49. Kputnueckas Temreparypa

50. Kputnueckoe naBieHue

51. PacmudpoBka KprBO#l peTporpajHbIX SBICHUN

Oo6pa3zen Oustera 1J1s 3a4era . .
MI/IHI/ICTEPCT]%O HAVYKHU U BLICH.[EFQ OBPABOBAVHI/I}I POCCI/II/ICISOI/I OEJIEPALINN
I'POSHEHCKHWU I'OCYJAPCTBEHHbLIM HEOGTAHOU TEXHUYECKN YHUBEPCUTET

nMeHHu akagemuka M. /[. MUJIIHOHIIMKOBA

BIJIET Ne 1
Jucuuruza «TeopeTrudeckrue 0CHOBBI (Da30BBIX IIPEBPAIIICHHIN
WuctutyT__HedTH U raza npodmib «IKCIUTyaTalyst U 00CITy)KUBAaHHE 00BHEKTOB

OOBIYM Ta3a, TA30KOHICHCATA U MTOI3EMHBIX XPAHIIIUIID CEMECTP
1. OcHOBHBIE 3aKOHEBI TA30BOT0 COCTOSTHUSI

2. CVHIHOCTI) PETPOrpagHbIX SIBICHUM

YTBEPXIAIO:
«_» 201 r. 3aB. kadenpoii «kbPOHI' M» Xanamos A.II1.

7.4 Tekymuii KOHTPOJIb

Oo0pa3zen 3aganus
Onpenenenne ko3 dunuenta Japcu
Koaddumnment dapcu crnegyer onpenenuTs Jisl yCIOBUN JaMUHAPHOTO U TYPOYIEHTHOTO
PEKUMOB (UIBTPALMU TEUEHUS >KUIKOCTH IO CTBOJY CKBAXKWH, BXOMSIIUX B KOIBIEBYIO
Oarapero. CMeHa pekrMa JBUKCHHS JKHJIKOCTH HACTYIAeT MPU KPUTUICCKOM 3HAUCHUU YHCIIA
Peiinonbaca, pasaom 2320.
JUJIss TaMUHAPHOTO JBWKCHHSI JKHJIKOCTH COOTBETCTBCHHO YHCIIO PeliHonbjca MeHbIe
kputuueckoro 3HaueHus (Re<2320), koaddurment Japcu mpu 3TOM onpeaensiercs mo Gopmyiie

[Tyazeiins (1):
64

ATp Re (1)
riae Re gucno Pelinomnbaca, onpeaencHHoe mo cieayomeit popmye (2).
v-p-d
Re = . (2)

rJie V — CKopocTh (unpTpanuy papHas 25-10 m/c, p — mI0THOCTH sKUAKOCTH paBHas 850 kr/m?,
d — BHYTpEeHHHI THAMETP HACOCHO-KOMIIPECCOPHBIX TPYO 63 MM, [l — THHAMUYECKHIA
K03 HUIMeHT BA3KocTH KuakocTH 4102 |- cex/M?.



Omnwucanue nokaszareiei ¥ KpUTEpUEB OLICHUBAHUS KOMIIETESHIIMI Ha Pa3IMYHbBIX dTarnax ux GOpMUpPOBAaHUs, OMUCAHNE IIKAIBI OLCHUBAHUSI.

Taoauna 6
[IaHIDYeMbBIe De3VILTATHI 0CBOCHHS Kpurepun oneHuBaHusi pe3yJbTaTOB 00y4YeHUsI HanMeHOBaHMe
2 K MI:I z — meHee 41 0a/1710B 41-60 6ay110B 61-80 6a110B 81-100 6ay10B OLIEHOYHOI'0
OMIIETEeHI (Hey10BJIETBOPHUTEIbHO)/(YI10BJIE€TBOPUTEILHO) (xopomo) (oTiIM4HO) cpeacTBa

ITK-1. CiocoOHOCTb OCYIIECTBIATH U KOPPEKTUPOBATH TEXHOJIOTHMUECKHE MPOIECChl He(hTEera3oBoro Mporu3BOJICTBA B COOTBETCTBUH
C BBIOpaHHOU cepoit mpodecCHOHATBHON ASSITeTLHOCTH

CdopmupoBaHHEIE,
3HaTh: OCHOBHBIE ITPOU3BOJCTBECHHBIE CdopmupoBaHHbIe
®parMeHTapHbIC HO CoJIep Kallue
MIPOIIECCHI, TIPEICTABISAIONINE SIUHYIO Henomnxrble 3Hanus CHCTEMAaTHYECKHUE
- 3HaHUs OT/ICJIbHBIE TIPOOEITBI
L[EMOYKY He)Tera30BbIX TEXHOIOTHIA. 3HAHUSI
3HAHUSI
YMerb: Tmpu  B3aUMOJECHUCTBHU C
CEPBUCHBIMHU KOMITQaHUSIMH Hu V MEHIS TOIHALE
CHEIHATUCTaMH TEXHHYECKHUX CITYKO i CdopmupoBanHbie
YacTuuHblE YMEHUS Henonneie ymenus JIOTTYCKAIOTCSI
KOPPEKTUPOBATL  TEXHOJIOTHYECKUE
PP p o HeOOJIBIINE OIINOKN yMeHus
MpoLeCChl € YYETOM  pealbHOU
CUTYaIHH..
Bnanerb: HaBBIKAMH  PYKOBOJICTBA B cucrematnueckom

MIPOM3BOJICTBEHHBIMU TPOLECCAMU C
MIPUMEHEHHEM COBPEMEHHOTO
000pyZI0BaHUS U MAaTEPUAJIOB.

YacTuyHOE BJIaJIEHUE
HaBBIKaAaMH

Hecucrematuueckoe
HpI/IMCHeHI/Ie HaABBIKOB

NPUMEHEHUHN
HABBIKOB
JIOITYCKaoTCA

Ycnentnoe u
CHUCTEMATHYECKOE
MIPUMEHEHHE HAaBBIKOB

3amganus s
KOHTPOJIBHOU
paboThI, TECTOBBIE
3aJIaHus, TEMBI
pedeparos,
OuIeTHI




8. OcobennocTn peanqusanvi TUCHUILIMHBI AJ1 HHBAJIU/I0B U JIMIl C OrPaHUYCHHBIMHU
BO3MOKHOCTAMM 3/10POBbA

JIssi OCYIIECTBIICHUS MPOLEAYP TEKYIIErO KOHTPOJIS YCIIEBAEMOCTH M IPOMEKYTOYHON
aTTecTallud OO0YyYarommMXcs Co3laHbl (OHJIBI OIICHOYHBIX CPEJCTB, aJalNTHPOBAHHBIC IS
WHBAJIUIOB U JIUI] C OTPAHUYCHHBIMH BO3MOXHOCTSIMH 3JIOPOBbSI U TIO3BOJISIFOIUE OICHHUTH
JOCTIIKEHUE WUMU 3aIJITAHMPOBAHHBIX B OCHOBHOW 00pa3oBaTEIbHOW MpPOrpamMme pe3yIbTaToB
00y4YeHHs U YPOBEHb CPOPMHPOBAHHOCTH BCEX KOMIICTEHIIHIA, 3asBICHHBIX B 00pa3oBaTeIbHOM
nporpamme. @dopma mpoBeneHUs ~TEKymIeH ~—aTTecTallid Ui CTYJACHTOB-WHBAIHIOB
YCTAHABJIIMBACTCSI C YYETOM WHAMBUIYAIBHBIX TCHXO(HU3MUECKHMX O0COOEeHHOCTEH (YCTHO,
MUCbMEHHO Ha OyMmare, MUCbMEHHO Ha KOMITbIOTEpe, B opme TectupoBanusi u T.1.). [Ipu
TECTUPOBAHUU JUIs CIA0OBUISANIMX CTYJCHTOB HCIOJB3YIOTCS (OHIBI OICHOYHBIX CPEICTB C
VKpyIHEeHHBIM ~mpudToM. Ha 23K3aMeH mnpuriamaercs COMPOBOXKIAIONIMKA, KOTOPBIN
o0ecrieynBaeT TEXHUYECKOE COMPOBOXKICHUE CTyINeHTY. [Ipm HE0OXOAMMOCTH CTYACHTY-
WHBAJIMIY TIPEIOCTABIISCTCS TOTIOTHUTEILHOE BPEeMs ISl OATOTOBKU OTBETA Ha dK3aMEHE (MU
3agere). OOydaronpecs C OTrpaHWYCHHBIMH BO3MOXKHOCTSIMH 370pPOBbsS M OOydaromuecs
WHBAJIUIBI 00ECIEYMBAIOTCS IEYATHBIMU W JICKTPOHHBIMH 00Opa30BaTEIbHBIMH pPeCcypcaMu
(mporpammbl, ydeOHBIE TOCOOMSI MJii CAMOCTOATEIbHOW paboTel W T.1.) B (opmax,
aJaNTUPOBAHHBIX K OTPaHUYCHHUSM UX 370POBbSI H BOCIPUITHS WH(HOPMALINH:

1) JUTSI UHBAJIUOB U JIMII C OTPAaHUYECHHBIMU BO3MOXKHOCTSIMU 37I0POBBSI 110 3PEHUI0:

- IS CJeNbIX: 33JlaHusl JUIS BBITIOJHEHHS HAa CEMHUHApax M TMPAKTHYSCKUX 3aHATHUIX
odopmisitoTest penbedHO-ToueuHbIM mpudTOM Bpaiiis unu B BUAE IEKTPOHHOTO JTOKYMEHTA,
JOCTYITHOTO C ITOMOIIBI0 KOMIIBIOTEPA CO CHEIHAIM3HPOBAHHBIM MPOTPAMMHBIM 00ECTICUCHUEM
JUISL CJICTIBIX, JTMOO 3aUUTHIBAIOTCS] ACCUCTCHTOM; MMChbMEHHBIC 33JJaHHS BBITIOHAIOTCS Ha Oymare
penbeHO-TOYCUHBIM MpPUPTOM bpailis wim Ha KOMIBIOTEPE CO CHEIUATH3UPOBAHHBIM
POTPAMMHBIM 00ECTICUSHUEM ISl CJICTIBIX JINOO HATUKTOBBIBAIOTCS ACCHCTEHTY; 00yJYaroIuMCs
JUTSL BBITIOJIHCHUS 3QJaHUS TPU HEOOXOTUMOCTH MPEHAOCTABISCTCS KOMIUICKT MHCHMEHHBIX
NPUHAJISKHOCTEH U Oymara Juis ichMa pelbe(HO-TOUCUHBIM IpHQTOM bpaiis, koMmnproTep co
CHEIUAIM3UPOBAHHBIM IPOTPAMMHBIM 00€CIICICHUEM TSI CIICTIBIX;

- 1S cJIa00BUAAIIMX: 00SCIICUYMBACTCS WHANBUIYAIILHOC PABHOMEPHOE OCBEUICHUE HE
menee 300 urokc, oOOydarOIMMCS IS BBIIOJHEHHUS 3aJaHus TpU  HEO0OXOJAMMOCTH
MPEIOCTABIISETCS YBEINYMBAIOIIEE YCTPOICTBO; BO3MOXKHO TaK)K€ UCTIOIB30BaHUE COOCTBEHHBIX
YBEJIMYUBAIONIUX YCTPONCTB; 3aaHUs JJIs BBITIOJHEHUS 3aJaHuid 0()OPMIISIOTCS YBEIMUCHHBIM
mpuQTOM;

2) JUTSI HHBJTUIOB U JIUIT C OTPAHWUYEHHBIMHA BO3MOYKHOCTSIMH 37I0POBBS MO CJYXY:

- a8 TIYXHX M cJa00CJbIIAINMX: O0ECIeurBaeTcss HalW4Khe 3BYKOYCHIIMBAIOIIEH
anmaparypbl  KOJUIGKTHBHOTO  TIOJB30BaHUS, TPH  HEOOXOIUMOCTH  OOyYarONIUMCS
MPEIOCTAaBIsACTCS  3BYKOYCHJIMBAIOIIAS  amnmapaTypa  HWHIUBUAYATbHOTO  TOJH30BAHUS;
MPEIOCTABIISIOTCS YCIIYTH CYpAOTIEPEBOTIHKA,;

- UISl CJeNOrJyXHMX JIOMyCKAaeTCs MPUCYTCTBUE ACCHUCTEHTA, OKA3bIBAIOIIETO YCIYTH
TUdIOCYpIOTIepEBOTUNKA (TOMUMO TPEOOBAHUMN, BBITIOIHSAEMBIX COOTBETCTBEHHO IS CIICTIBIX U

TIIyXUX);

3) JUTSL JIMIL C TSDKEIBIMU HApyIMICHUSIMU PEUH, TIIYXUX, CIa0OCITBIIIAIINX JIEKIUH U
CEeMMHAapBbI, IPOBOIUMBIE B YCTHOH (opMe, MPOBOIATCSA B IUCbMEHHON (opMeE;

4) JUTST MTHBAJTUJIOB | JIAI] C OTPaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/I0POBBS, HMEIOIIHX

HApyUIeHHs ONOPHO-IBUIATEJbHOI0 annapara:

- i JdL € HApYWCHUSAMU OINOPHO-ABHUIATCIBHOIO alrapara, HapYICHUAIMU
JBUTATENBHBIX (YHKIUH BEPXHUX KOHEUYHOCTEW WMIM OTCYTCTBHEM BEPXHUX KOHEYHOCTEH:
IMUCBbMCHHBIC 3a/IaHUs BBIMIOJIHAIOTCA Ha KOMIIBIOTEPE CO CIICHUAIM3UPOBAHHBIM ITPOTrpaMMHBIM
obecreueHreM U HaJMKTOBBIBAIOTCS ACCUCTEHTY; BBIIOJIHEHUE 3a/1aHUM (TECTOB, KOHTPOJIbHBIX
paboT), MpOBOAMMBIEC B TUCHMEHHOMN (popMe, MPOBOIATCS B YCTHOM (popMme myTeM orpoca, Oeceb
¢ o0yyaronmmcs.



9. YueOHO-MeTOANYECKOE M HH(POPMALIMOHHOE 00eciedeHne TUCIIUTTUHBI

1. Casunkona JI.JI., OcHOBBI MOA3eMHON HEPTETa30THIPOMEXAHUKHU [DIEKTPOHHBIN pecypc]:
yaeOHoe nocodue / CaBunkona JI.JI. - Opendypr: OI'Y, 2017. - 176 c. - ISBN 978-5-7410-
1687-9 - Pexxum mocryma: http://www.studentlibrary.ru/book/ISBN9785741016879.html

2. KapnayxoB M.JI., CoBpeMeHHbIE METO/Abl THAPOIMHAMUYECKUX HCCICAOBAHUN CKBAKHH:
CrnpaBOYHUK HMH)KEHEpa MO HCCIICIOBAHHMIO CKBOKHMH [DIeKTpoHHBIN pecypc] / KapHayxoB
ML, ITesiakoBa E.M. - M. : Uadpa-Unxenepus, 2010. - 432 c. - ISBN 978-5-9729-0031-2 -
Pexxum noctyna: http://www.studentlibrary.ru/book/ISBN9785972900312.html

3. Hedts u ra3 [Dnexkrponnsiii pecype] / - M. : I'opnast kaura, 2013. - 272 c. - ISBN 0236-1493-
2013-48 - Pexxum noctyna: http://www.studentlibrary.ru/book/GK-0236-1493-2013-48.html

4, TlomomapeBa I'.A. VYrmeBomopoasl HehpTH U Tasa. DUBHKO-XMMHYECKHE CBONCTBA
[DnexkTpoHHbIi pecypc]: yueOHOe mocobue/ IlonomapeBa ['.A.— DIEKTPOH. TEKCTOBBIC
nanubie.— OpeHnOypr: OpenOyprckuii rocynapctBennblii yausepeurer, 9bC ACB, 2016.—
99 c.— Pexum poctyna: http://www.iprbookshop.ru/61419.html.— 3BC «IPRbooks»

10. MaTepHaJbHO-TeXHHYECKOe o0ecneueHne JUCHUIINHBI «TeopeTHyeckne 0CHOBBI

(¢a30BbIX NpeBpalIeHUT»

Jl11g ipoBeIeHUs JIGKIIMH MOJIb3YIOTCA MIaKaTaMH, MaKeTaMu.

Texnuueckue cpeacTBa oOOydeHHS — COCPEJOTOYEHBI B JIA0OpaTOpHsIX Kadenpbl
«BPOHI'M» (11a6. 2-33 u 2-35).

B nabopatopun copepaTrcs 3JIEKTPOHHBIE BEPCHH JICKIIMH METOIUYECKUX YKa3aHUU K
BBINOJIHEHUIO MPAKTHUECKUX 3aJJaHNH.


http://www.studentlibrary.ru/book/ISBN9785741016879.html
http://www.studentlibrary.ru/book/ISBN9785972900312.html
http://www.studentlibrary.ru/book/GK-0236-1493-2013-48.html

CocraBureu:
K.T.H., I01eHT Kadeapsl «BPOHI M»

K.T.H., Jo1eHT kadenpsr « bBPOHI M»

CoraacoBano:
3aB. kadenpoit «kBPOHI'M» K.T.H., JOLEHT

Jupexrop IYMP k.¢-M.H., qomeHT
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/P.X. Moinaes/

7 /A I11. Xananos/

%/ /A 111 Xanazos/

/M.A. Maromaesa/



