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ITACIIOPT

®OHJIA OIIEHOYHBIX CPEJCTB IO YYEFHOU JUCIHUILJIMHE

«TeopeTnyeckne 0CHOBBI (DA30BBIX NPEeBPAIICHUID)

(HauMeHOBaHUE AUCITUTUIMHBI)

Kon xonTposmpyemoii

Ne Kountponupyembie paszaennl (TeMbl) KOMITETEHITIH HaumeHoBaHne
n/m AUCTUTITHHBI OII€HOYHOT0 CPECTBA
(WM ee 4acTH)
Hedtn u mpupoaasie ra3sr — O6eysxeHHe
1. |MHOTOKOMIIOHCHTHBIE CUCTEMBI 5 N
MIPUPOJIHBIX YTIIICBOJAOPOIOB COODIICHIH
5 OCHOBBI TEPMOJAHMHAMHKH OO6cyxnenue
" | MHOTOKOMIIOHEHTHBIX CUCTEM COOOIICHUI
OO6cyxnenue
3. | ®da3oBbic qUarpaMMBbl Map-KUAKOCTh COOBIEHH
VYpaBHeHUSs COC”.FOSIHI/ISI CHCTEM MPUPOTHBIX OGcyxeHue
4. |yrieBoIopoJIOB: TEOPETHUECKHE OCHOBBI, COOBIIEHHT
pa3BUTHE, KPUTHYCCKHUN aHAIU3.
3amaym, METO/IbI U AJITOPUTMEBI pacuera OGeysenme
5. |mapoXUIKOCTHOTO PABHOBECHS B 5 .
MHOTOKOMITOHEHTHBIX CHCTEMaX. COOOIICHHH
6. |Matemarueckoe MOACTHPOBAHHE O6cyxnenue
" |mmactoBEIX YB cMmeceit COOOIIEHU
HccnenoBanue npupoIHbIX Ta30B. O6cyenue
7. | Dusznyeckue OCHOBBI M MATEMAaTUYECKOC 5 N
MOJICINPOBAHHE COOOIICHHH
HccnenoBanne mracToBbIX HETEH. OIIK-1 06
8. |®Dusnyeckue OCHOBBI M MATEMAaTHYCCKOC C%}KI{GHI/\I’G
MOJICJTUPOBAHKE COOOIICHIH
BruisiHue rpaBUTAIIMOHHBIX U O6cyenue
KaluUIAPHBIX CUJI HA CBOMCTBA N
9 . cooO1IeHu
MIPUPOJIHBIX YIIIEBOJOPOIHBIX CMECECH:
Teopust 1 3 eKTr bimu-orpoc
MHOTrOKOMITOHEHTHAS! (PUIIbTPALIAS OO6cyxnenue
10 |ra3okOHJEHCATHBIX CUCTEM B coo0mIeHnit
[IyOOKOIIOIPY>KEHHBIX 3aJIexkax Bimn-onpoc
[IporHo3upoBanue H00bIYM KOHACHCATA U O6eyenue
OLICHKA KOHEYHOTO K03 (UIMEHTa ero N
11 coO0mIeHUH
M3BJICUCHHS TIPU HAJIMYKH B TIIACTE
0CTaTO4HOI HedTH bmu-ompoc
CBoICTBa MPUPOIHBIX YIIIEBOAOPOIHBIX
CHCTEM BOJIM3M KPUTHUUECKOU TeMIepaTyphI OO6cyxnenue
12 |u TepMoruapoIMHAMHYECKOE 0OOCHOBaHUE COOOIICHU I
ko3 purnmenTa m3sneuenus YB Cs + baui-omnpoc

BBICIIIHC




HEPEYEHb OIIEHOYHBIX CPEJACTB

IIpencraBiienne
HaumenoBanue
Ne Kparkas xapakrepucTuka OLIEHOYHOTI' 0
OIIEHOYHOT0
n/n OLIEHOYHOI'0 CPe/CTBa cpeacTBa
cpencTBa
B doHae
CpencTtBo KOHTpOIISI YCBOGHHS Y4eOHOTO MaTepuaia
chMIi a3)1ef1re)1 I/Iil/l a3I[ZJ'IOB HI/ICHI/IHJI;I/IHI)I Bonpocst 1o Teman /
1 bruy-onpoc - P P ’ paszmenam
OpraHM30BaHHOE Kak y4yeOHOe 3aHSTHE B BHUJE
JCTIUTUTAHBI
co0eceToBaHMs MPENOJaBaTeNs C 00yJIarOIINMUCS
[Ipogykr  caMocToATeNbHOW  pabOTHI  CTYHAEHTA,
5 Obcysicoenue | IPEACTABISIIOMINN CO00M MyONIMYHOE BBICTYMJICHUE 110 Tembl HOKIA/I0B,
coobueHue PEIICHHUIO  OMpEeNeIeHHONH y4eOHO- TpPaKTUYECKOH, cooOuieHuit
y4e0HO-MCCIIeIOBATEIhCKON MM HAYYHON TEMBI
Bua npoMexyTo4yHON aTrTecTaluy NpeAHa3HA4YeH )i
3 Sauem OLIGHKM CTENEeHM JOCTIKCHUS 3aIlulaHUpoBaHHBIX | KoMruiekT BompocoB
pe3yabTaTOB OOY4YCHHSI 1O 3aBEPIICHHI0 WM3YYCHHUS | K 3a4eTy U OUIICTOB
MOJTYJISl TUCIIATUTAHBI
BOITPOCHI JTA BJIML-OITPOCA
1. KomnoHeHThI He(pTeH 1 MPUPOIHBIX Ta30B.
2. O cocraBe MHOTOKOMIIOHCHTHOUW CHCTEMBI.
3. Tlpumepsl cOCTABOB IUIACTOBBIX HedTell U mpupoaHbIX razos (OITK-1).
4. lloHATus u onpeneneHusl.
5. TlonsTre 06 DHTAIBIHH.
6. IloHsATHE O TETUIOEMKOCTH.
7. YcnoBusl paBHOBECHS [Tl PA3NUYHBIX CIy4YaeB COMPSDKEHUS TEPMOIMHAMHYECKON CHCTEMBI

© ®

10.
11.
12.
13.
14.

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

23.

24,

C OKpY>Karolleu cpeou.
W neanbHblii ra3 1 ero CBOMCTBA.
JlerydecTb 1 KOA(P(UIUEHT JIETYYECTH.

W neanbHbli pacTBOD.

Bsenenune. Huctsle BemecTna.
JIByXKOMIIOHEHTHBIE CUCTEMBI.
TpexKOMIOHEHTHBIE CUCTEMBI.
Tpexda3Hoe paBHOBecHe B JBYX — M TPEXKOMIIOHEHTHBIX cucTeMax. Kinaccugukanus
(ba30BBIX AUarpamMM U 3ajexen o GazoBoMy COCTOSIHUIO

Z- ®aktop (K03 PULIMEHT CBEPKUMAEMOCTH ).

O6bemMHbI K03 Puument raza. Koapduunent konaeHcanus.
JlaBnenue HachleHus HeTu razomM U PV-3aBUCHMOCTH.

N3otepmuyecknii KO3PHUIUEHT CHUMAEMOCTH (00BEMHAsT yIIPYTOCTh).

TemmneparypHbiit K03 puLeHT 00BEMHOTO pacIIuPEeHus.
O0BemMHBIN KO3 (UIUEHT U Ta30CoIepKaHHE.

[TonsiTHE cTaHAapTHOM cenapayy U AupdHepeHnarTbHOTo pa3ra3upoBaHUsL.

CBogHas uH(OpMalMs O BHAAX MCCIEIOBAaHUS IUIACTOBBIX He(Tel M ra3oB M INepeuyeHb
nony4yaeMbix cBenenuit (OITK-4).
M METOJ OLEHKM MHUHUMAJIbHOTO JaBJIEHUS CMEIIMBAIOIIErocs
BBITECHEHUS HE(TH ra30BbIMH ar€HTaMH.
TpoitHas Touka B (ha30BbIX MPEBPALICHUIX

duznueckre OCHOBBI




25.
26.
27.
28.
29.

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

39.

40.

41.

42.

43.

44,
45.

46.
47.
48.
49.

50.
51.

ITpyunHBI IPOSIBIIEHUS] PETPOrPAHBIX SIBJICHUM (CJI0KHBINA COCTAaB IPUPOIHOTO rasa)

Txp —mipu T > T HET CIKMAKEHUS Ta3a MPU JTHOOOM JaBJIeHUN?

Pyp - 9TO naBiieHue Ui CKMKEHHS Ta3a mpH Tip?

[Tpusenennbie «Ppp» U «Trp» paBHBI COOTBETCTBEHHO Prp= Prasa/Pip; Trp= Trasa/ Tip?

CocraB razoB (CHs4 u T.A.) U MX OCHOBHBIE MAapaMETpPbl — IJIOTHOCTb, BA3KOCTH ( ),
TEIIOEMKOCTh, SHTpomHs (S=As/M;S=AQ/T rae m-macca, T-abcomOTHAs TEIIOEMKOCTh, AQ
— U3MEHEHHUE KOJIMYECTBO TEIUIOTHI), SHTAIBIUSA (KOJIMYECTBO TEIUIOTHI AJI1 U3MEHEHUS €ro
temriepatypel H=U+PV, rne U — BHyTpeHHsi1 SHeprus Ha €1. MacChl BemecTBa;, V —
yIenbHBI 00beM, P - naBieHue)

TOKCHUYHOCTH U B3pHIBOONACHOCTH T'a30B

OcHOBHBIE 3aKOHBI Ta30BOT0 COCTOSIHUS

3akoH boins-MapuotTa u ero cymnHocts PV=const mpu T=const

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

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

O6006menHsIit 3akon Menaeneesa-Knaiinepona PV=RT

YpaBHeHHE COCTOSIHUS pealibHBIX ra30B.PV=ZRT

®a30BbIE€ COCTOSIHUS U YCIOBUS paBHOBECHS 2-X (pa3HBIX CUCTEM.

AHanutuueckuid 0030p BHUIOB YIJIEBOJAOPOIHBIX CKOIJICHHI, B TOM YHCIIE 3al€Ku HEPTH,
ra3a, ra30KOHJeHcara

[ToBeneHue yrieBOAOPOIHBIX CHCTEM C YBEIMUYEHUEM TITYyOMHBI 3aJeraHusi MPOAYKTHUBHBIX
TOPU30HTOB U M1acToBoM Temmepatypsl (OI1K-4)

Bunel oBy1IeK U TUIBI TA30KOHICHCATHBIX MECTOPOXKIEHUH (C HeTAHON OTOPOUKOil U 6e3
Hee)

da30BOE COCTOSIHUE YIIIEBOIOPOIAHBIX CUCTEM B 3aBUCHMOCTH OT «P» U «T» (Pryx > < Puac).
Biustnue rimyOuHBL.

OcCHOBHBIC OCJOXHEHHS TMPHU DKCIUTyaTallud Ta30KOHJEHCATHBIX CKBAKUH B pe3yJbTare
($a30BBIX IPEBPAILICHUN YTIEBOJOPOIOB.

Brimanenue xuakocT (KOHACHCAlMs) B pe3ynbrate apoccenupoBanus raza B [I13I1 (peskoe
nagenus T)

CamornyuieHue CKBaXMH 3a CUET BBINAJICHUS )KUIKOCTU

CniocoObl 0OCBOEHMS CKBAYKMH, IPEKPATUBLINX (POHTAHUPOBAHUE B PE3YJIbTAaTE CKOIUICHUS Ha
3a00€e KOHJIeHcaTa

OcBoeHME C WHCMONb30BAaHUEM KOJIBTIOOMHIra M €ro CymiHocTb. IIpoayBka CKBaKuH,
KHCIIOTHast 00paboTka

VYcTaHoB/IEHHME ONTHUMAIBHOTO PEXKHMMa J3KCIUTyaTallud CKBaXHUH Uil HCKJIIOYEHUS
OCJIOKHEHUN

CymHocTh peTporpaHbix siBieHui. [Ipsmbie 1 0OpaTHbIE TPOLIECCHI.

Kputnueckas tremneparypa

Kputnueckoe napienue

PacmmgpoBka KpuBOH peTporpaHbIX sBICHHUHA

Kputepuu ouenku (6 pavxax mexywet ammecmayuu)

Peznamenmom BPC I'THTY npedycmompeno 15 b6annos 3a mekywyro ammecmayuio.

Kpumepuu oyenxu paspabomanvl, ucxoos uz paszoenenus 6annos: 10 6annoé 3a oceoeHue
meopemuyecKux 0NPoCco8 OUCYUNIUHBL, 5 OALI08 — 3a 8bINOTHEHUEe NPAKMUYECKUX 3a0aHUL.

Kpurepun onieHKkH 0TBETOB Ha TeOpeTHYECKHE BONPOCHI:

- 0 6annoe svicmasnsemca cmyoeHmy, eciiu OaH HenoaHbulll omeem, MPEICTABIAIOMUNA cOO0M
pa3pO3HEHHBIE 3HAHHS IO TEME BOMPOCA C CYIIECTBEHHBIMU OIIMOKAMU B OMpPEICICHUSX.
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[TpucyTcTBYIOT (hparMeHTapHOCTh, HEJIOTMYHOCTh H3NOKeHUs. CTYIeHT He OCO3HaeT CBS3b
JAHHOTO TIOHSITUS, TCOPHH, SIBICHUS C APYTUMU OOBEKTAMHU IUCHUIUIMHBL OTCYTCTBYIOT
BBIBO/IbI, KOHKPETHU3ALIUS U JOKA3aTeIbHOCTh U3JI0kKeHUs. Peub HerpamoTHasi. JlonoaHUTEIbHbIC
Y YTOYHSIOIIHME BOMPOCHI MPerogaBaTes He IPUBOAIT K KOPPEKIIMU OTBETA CTY/IEHTa HE TOJIbKO
Ha MOCTaBJICHHBIN BOMPOC, HO U HA APYTHe BOIPOCHI IUCIUTIIUHBI.

- 1-2 6annoe eévicmasnsemca cmyoeHmy, eciu OaxH HeOOCMAMOYHO NOJHbIU U HEOOCMAMOYHO
paszeepHymoiti  omeem. JlorMKa ¥ TOCIIEAOBATEILHOCTh W3JIOKCHUS HWMEIOT HapyIICHUS.
JlomyieHbl OMMOKH B PACKPBITUH TOHSATHH, YOTpeOiieHnr TepMHHOB. CTYJIEHT HE CIIOCOOCH
CaMOCTOSITENIbHO BBIJCIIUTh CYINICCTBEHHBIE M HECYIIECTBCHHBIC INPU3HAKH M HPUYHHHO-
CJICZICTBEHHBIC CBSI3H. Cmyoerm Modcenm KOHKpemu3upogams 0000ujeHHbie 3HaHus, 00KA3a8 Ha
NPpUMepax ux 0CHOBHbLE NOJIOAHCEHUSL MOILKO ¢ NOMOWbIo npenodasamens. Peuegoe oghopmnenue
mpebyem nonpasox, KOppexyuu.

- 3-4 o6annos evicmagnaemcsa CcmyoeHmy, eciu OaH NOJHLIU, HO HeOOCMAMOYHO
nOCNe008amenbHulil 0Omeem Ha NOCMABNIEeHHbINl 80NpPOC, HO TPH OSTOM IIOKAa3aHO YMEHHE
BBIJICTIUTH CYIICCTBCHHBIC W HECYIISCTBEHHBIC MPU3HAKM M NPUYUHHO- CJICJCTBCHHBIC CBSI3H.
OTBeT JOTrMYEH U U3JIOKEH B TEPMUHAX Hayku. Moeym Owvimb Oonywenvl 1-2 owubku 6
onpedeneHuy  OCHOBHLIX — NOHAMULL,  KOMOpble  CMYOeHm  3ampyOHAemcs — UCHpABUmMb
CaMOCmMOosmMenbHo.

- 5-66annoe evicmaenaemca cmyoeHmy, eciu OaH NOJHGIU, PA3GEPHYMbIL omeem Ha
MIOCTABJICHHBIA BOIPOC, IMOKAa3aHO YMEHHUE BBLICIHTH CYHICCTBEHHBIC M HECYIIECTBEHHbBIE
MPU3HAKU, TPUYMHHO- CIIEJCTBEHHBIE CBSI3U. OTBET YETKO CTPYKTYpPUPOBAH, JIOTUUYEH, U3JI0KEH
B TepMHHax Hayku. OOHAKO OOnyweHvl He3HauYumenbHble OWUOKU UL Heoouembl,
ucnpasieHuvle Cmyo0eHmom ¢ NOMOWBIO «HABOOAUUXY BONPOCO8 NPEenoo0asamelis.

- (-8 Oannoe evicmaenaemca cmyoenmy, ecau OaH NOJHGIU, PA3GEPHYMbIU OmMeem Ha
MIOCTABJIICHHBI BONPOC, 00KA3AMENbHO PACKPbIMbL OCHOBHbIE NONONCEHUs MeMbl; B OTBETE
MIPOCIIEKUBACTCS YETKasl CTPYKTYpa, JIOTHUecKasl MOCIeI0BATEIbHOCTh, OTPaKAIOIIAsl CYIIHOCTh
pacKpblBaeMbIX TOHATUN, Teopuii, sBiAeHWA. OTBET W3IOXKEH JUTEPATYPHBIM S3BIKOM B
TePMHHAX HayKu. B omeeme Odonyujenvi Hedouemvl, UCNPABIEHHbIE CIYOEHMOM C NOMOUbIO
npenooasameisi

- 9 o6annoe evicmaensemca cmyoenmy, ecau OaH MNOJHLIL, PA3GEPHYMbIL Omeem Ha
MIOCTABJICHHBI  BOINIPOC, IIOKa3aHa COBOKYITHOCTh OCO3HAaHHBIX 3HaHUH 00 0OBeKTe,
JTIOKA3aTeIbHO PACKPBITHI OCHOBHBIC IIOJIOKECHUS TEMBI, B OTBETE IPOCICIKUBACTCS YETKas
CTPYKTYpa, JIOTHUYECKasi IMOCIEeIOBATEIbHOCTh, OTPAXKAMOMIAs CYITHOCTh PAaCKPBIBAEMBIX
MIOHSITUHM, TEOPHUH, ABJICHUN. 3HaHue 06 0Ovbekme 0eMOHCMPUPYemcs Ha (hOHe NOHUMAHUS e20 8
cucmeme OAHHOU HAYKU U Medcoucyuniunapuvix cesazeu. OTBET WM3JI0XKEH JHUTEPaTypHBIM
S3BIKOM B TEpPMHHAX HayKu. Moeym Ovimb OonyujeHvl Heoouemvl 8 onpeoeieHuu NOHAMuL,
ucnpaegieHuvie CmyoOeHmoMm CamoCmosimebHo 8 npoyecce omeemd.

- 10 6annoeé evicmasnaemcsa cmyoeHmy, eciu OAaH HNOJIHbI, PA3GEPHYMbIL Omeem Ha
MOCTaBIIEHHBI BOMPOC, TOKa3aHa COBOKYIMHOCTh OCO3HAHHBIX 3HaHUKW 00 0OBeKTe,
MPOSIBIISIONIASICS B CBOOOJHOM OTNEPUPOBAHUU TOHSATUSMHU, YMEHUU BBIJEIUTH CYIIECTBEHHBIE U
HECYIIECTBEHHBIE €r0 MPHU3HAKHU, NPUYNHHO-CICICTBEHHBIC CBS3U. 3HaHUE 00 O0OBeKTe
JIEMOHCTpHpYyeTcs Ha (hOHE TOHUMAHUS €r0 B CHUCTeME JAaHHOW HAYKH M MEXIUCIUILTUHAPHBIX
cBszeil. OTBeT hopMynupyeTcs B TePMUHAX HAYKH, U3TI0KEH JTUTEPATypPHBIM S3BIKOM, JIOTHYEH,
JIOKa3aTeJIeH, OeMOHCMpUPYyem agmopcKyr0 NOUYUIO CIyoeHma.



bannvt 3a memy 6v1600amca Kak cpeoHuil 0ail O 3A0AHHBIM CHMYOEHMY 80RPOCAM, HeE
cuumasn Koau4ecmeo «HAgoOAUUX» U YMOYHAIOUWUX 60NPOCOB.

bannwvt 3a mexkyuwiyro ammecmauuio 6b1600amca KAk CPeOHUll 0ail no 6cem memam.

JIJIsl IpakTHYecKuX 3aHsITHI

HedTu 1 npupoasble ra3sl — MHOTOKOMIIOHEHTHBIE
CUCTEMBI IPUPOJHBIX YIIIEBOJLOPOIOB

OCHOBBI TEPMOIMHAMUKN MHOT'OKOMITOHEHTHBIX
CUCTEM

Pemenne THIIOBBIX 3aJa4

Pemenne THIIOBBIX 3aJa4 110 TeMeE

Paccmorpenue JyarpaMm u

®da30BEIC AuarpaMmabl Iap-KuJAKOCTb
IMOJIYYCHHEC JaHHBIX

YpaBHEHHUsI COCTOSIHUS CUCTEM IIPUPOIHBIX
YTIIEBONOPOAOB: TEOPETUYECKUE OCHOBBI, pa3BUTHE, | PenieHue TUIIOBBIX 3a1a4 10 TEME
KPUTHYECKUI aHAJIN3.

3agauM, METObl U AITOPUTMBI pacyera
IIapOKHUIKOCTHOI'O PAaBHOBECHS B Pemrenne TUIIOBBIX 3a7a4 110 TEME
MHOTOKOMIIOHEHTHBIX CUCTEMaX.

Maremarnueckoe MOACIMPOBAHUE IIJIACTOBBIX Y B
cMecen

HccnenoBanue npupoansix razoB. Ousnyeckue
OCHOBBI 1 MaTEMAaTHYECKOE MOJEINPOBAHNE
HccnenoBanue miactoBbix HedTel. Ouznueckue
OCHOBBI 1 MaTEMAaTHYECKOE MOJEIINPOBAHNE
BnusiHue rpaBUTallMOHHBIX ¥ KaIWJUIIPHBIX CUJ HA
CBOMCTBA IIPUPOJHBIX YIIIEBOJOPOIHBIX CMECEH: Pemenne TUIIOBBIX 3a7a4 110 TEME
Teopus U AP HEKThI
MHOroKOMIOHEHTHas! GUIIbTPALHs
ra30KOH/IEHCAaTHBIX CHCTEM B INTyOOKONOTPYKEHHBIX | PelieHne TUIOBBIX 3a/1a4 IO TEMe
3aJIekKax

ITporuo3upoBanue 10ObIYM KOH/IEHCATA U OL[EHKa
KOHEYHOT0 KO3 (UIIMEeHTa ero N3BJICYEHUS pU Pemenne TUIIOBBIX 3a7a4 11O TEME
HJIMYMHU B TUIACTE OCTATOYHON HeTH
CBoiicTBa NPUPOIHBIX YIIIEBOAOPOIHBIX CUCTEM
BOJIN3M KPUTUYECKON TeMIEepaTyphl U
TEPMOTHIPOIMHAMUYECKOE 00OCHOBaHUE
kodpduurenta nzpnedeHuss YB Cs + Beiciine

Pemenne THIIOBBIX 3aaa4 110 TEMC

Pemenne THIIOBBIX 3aaa4d 110 TEMC

Pemenne THIIOBBIX 3aaa4 110 TEMC

Penienne TUIIOBBIX 3a7a4 IO TEME

Oo0pa3zen NPAKTHYECKOr0 3aHATHS

3amava:  YCTAaHOBJIEHHE  ONTUMAJIBHOIO  TEXHOJOTHYECKOTO  pexuma  paboTbl
LJIYOMHHOHACOCHOM CKBaKMHBI.

Hano: I'myOuna ckBakunbsl H=2400 M. I'myObuna yctanoBku rimyouHHOro Hacoca L=1800
M. PaccTosHME OT YCThs CKBAKMHEI JI0 AHHAMHYECKOTro ypoBHs h'=1700 M. CyTouHEIi 1e6uT 110
JTAHHBIM HCClIe0BaHMs cKBaKUHBI Qonr=25 m/cyTku. Bec eaunuipl o00bema )KUIKOCTH
7, =860 xI'/m3. "azoBsIit paxTop Go=20 m/m>.

Kpurtepuu oleHK™ (8 pamkax mexyweu ammecmayuuL)
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Peecnamenmom BPC I'THTY npedycmompero 15 b6annos 3a mekywyro ammecmayuio.

Kpumepuu oyenxu paspabomansi, ucxoos uz pazdenenus 6ainog: 10 6annos 3a oceoeHue

meopemu4ecKux 60npocoe ducuunﬂqul, 5 6annos — 3a evinonnenue npakmuiyecKkux 3a0aHUll.

KpnTepnn OLHCHKHU BBINOJHCHHUSA IPAKTHYCCKUX 3aJaHui:

- 0 Oa1oB — 3a/1laHUE HE BBIIOJHEHO (HE HAMJIEHO MPaBUIILHOE PELICHHE).

- 50a)J10B — 3aJaHKE BBIMIOJHEHO (HAI€HO MPaBUIIbHOE PELICHUE).

bannet 3a xonmponohylo padomy 6v1600aAmMcA KAK CPeOHUil 0aiil no 6cem 3A0aAHUAM
KOHMPOIbHOU padomul.

Bannwvt 3a meKyuiyro ammecmayuro no npaKkmuv4ecKum 3A0AHUAM B8bIEOOAMCA KAK CpéOHMﬁ

0ann no ecem KOHMPOJILHLIM PAOOMAM.
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17.

Temnbl foKJIag0B

Oco0eHHOCTH FKCIUTyaTallii OOBOIHSAIOIIMXCSI FTA30BbIX CKBAXKUH
[TpuHIMNMaIbHBIE CXeMbI U 000PYI0BaHUS ISl OAHOBPEMEHHOM 3KCILTyaTalluu
XHUMHYECKUE METOIBI BO3ICHCTBHS
JIMKBUAIUS CKBaKUH
AHanuTtuueckuil 0030p BUIOB YIJIEBOJOPOIHBIX CKOIUIEHUH, B TOM YHCIIE 3AJIEKU HEPTH,
rasa, ra30KOH/IeHcaTa
Buzpl n0ByI1I€K U TUTIBI TA30KOHACHCATHBIX MECTOPOXKACHHH (¢ HeTSIHOM OTOpOUKOM 1 03
Hee)
XHUMHUYECKUE METOIbI BO3ICHCTBUS
JIMKBUAAUS CKBaKUH
AHanuTthueckuil 0030p BUIOB YIJIEBOJOPOIHBIX CKOIUIEHUH, B TOM YHCIIE 3aJI€KU HEPTH,
ra3a, ra30KOHJeHcara
Bupl n0ByIIIEK U TUTIBI TA30KOHACHCATHBIX MECTOPOXKACHHH (¢ He(PTSIHOM OTOpOUKOM 1 O3
Hee)
CymHocTh peTporpaaHbix siBieHui. [Ipsmble 1 0OpaTHbIE TPOLIECCHI.
O6bemMHbIN K03 (DUIIMEHT U ra30CcoIepiKaHue
TpoitHas Touka B (ha30BbIX MPEBPALIEHUIX
[TpryuHbI IPOSBICHUS PETPOTPAIHBIX SIBICHUH (CIIOKHBIA COCTaB MPUPOIHOTO Ta3a)
AHanuTthueckuit 0030p BUIOB YIJIEBOJOPOIHBIX CKOIUIEHUH, B TOM YHCIIE 3aJI€KU HEPTH,
ra3a, ra30KOHJeHcara
[ToBeneHue yrieBoJOPOIHBIX CUCTEM C YBEIMUEHUEM IITyOMHBI 3aJIeTaHus TPOJYKTUBHBIX
TOPU30HTOB U IUIACTOBOM TEMIIEPATYPHI
Bupl n0ByIIE€K U TUTIBI TA30KOHACHCATHBIX MECTOPOXKACHHH (¢ He(PTSIHOM OTOPOUKOM 1 O3
HEe)

YueOHo-MeTOANYECKOEe 00ecTieyeHue VI CAMOCTOSTEeIbHOI padoThl CTY/1eHTOB
Jlanenko A.A. Teoperndeckue OCHOBBI pa3pabOTKH HE(MTIHBIX U TA30BBIX MECTOPOKIACHUI:

yuebHoe mocobue / A. A. Jlagenko, O. B. Caenok. — MockBa, Bonorga: Uugpa-
Wmxenepust, 2020. — 244 c. — ISBN 978-5-9729-0445-7. — Tekct : 31MeKTPOHHBIH //
DOnekTpoHHO-OMOMuoreunass  cuctema IPR BOOKS [caiiT]. —  URL:

http://www.iprbookshop.ru/98472.html.



http://www.iprbookshop.ru/98472.html

CapunkoBa JI.J[., OcHOBBI TIOJI3eMHON HE(TEra30TUAPOMEXaHUKHU [ DIEKTPOHHBINH pecypce]:
yaeOHnoe nocodue / CaBunkona JI.JI. - Opendypr: OI'Y, 2017. - 176 c. - ISBN 978-5-7410-
1687-9 - Pexxum mocrymna: http://www.studentlibrary.ru/book/ISBN9785741016879.html
[TerpakoB JI.I'. PazpaboTka HEPTAHBIX U Ta30BBIX MECTOPOXKICHHUM [ DIIEKTPOHHBIN pecypc]:
yueOHuk/ Ilerpako JI.I'., Mapmamos JI.B., Makciotua A.B.— DIEKTpOH. TEKCTOBEIE
nannbie.— CI16.: HanimoHanpHBIM MUHEPAIBHO-CHIPbeBOM yHUBEpcHUTET «I opHBIIY, 2016.—
526 c.— Pexum noctyna: http://www.iprbookshop.ru/71703.html.

JluBunner I1.H. Pa3zpaboTka HeTSHBIX MECTOPOXKICHUN [DIIEKTPOHHBIN pecypc]: yueOHoe
nocobue. Kypc nexuuit/ Jlusunnes I1.H., CuzoB B.d.— DnekTpoH. TEKCTOBBIE JaHHBIC.—
Crasponionb: CeBepo-KaBkaszckuii denepanbhbiii yausepcutet, 2014.— 132 ¢.— Pexum
noctyna: http://www.iprbookshop.ru/63127.html.
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Bonipocskl k nepBoii pyoexHoii aTTecTanuu
Lenu u 3amaun JUCHUIIIUHEI.
KomnoneHnTtsl HepTel U MpUPOTHBIX Ta30B
O cocTaBe MHOTOKOMITOHEHTHOMN CHUCTEMBI
[TprMepsI COCTaBOB IIACTOBBIX HE(TEH M MPUPOIHBIX Ta30B
[lonsiTUA 1 onpenieneHus
[Tonsitre 06 DHTATBIINH
[lonsiTE O TEmII0EMKOCTH
VYciioBus paBHOBECUS ISl PA3JIMYHBIX CIYy4aeB CONMPSKEHUS TEPMOJAUHAMUYECKON CHUCTEMBI
C OKpY2Karolleu cpeaou
N neanbHblii ra3 u €ro CBOMCTBA
JlerydecTb U KO GUIUEHT JTETy4eCTU
N neanbHblil pacTBOp
AHanutrueckuid 0030p BHIOB YIJIEBOJOPOIHBIX CKOIUICHUN, B TOM YHCIIE 3AJIeKU HEPTH,
rasa, ra30KOHJeHcaTa
[ToBeneHue yrieBOJOPOIHBIX CUCTEM C YBEIMYECHUEM TITYOMHBI 3aJieraHus MPOIYKTUBHBIX
TOPU30HTOB M IIACTOBOM TEMIIEPATYPHI
Buet 1OByIIIEK M TUITBI TA30KOHACHCATHBIX MECTOPOXKACHUN (C He(PTSIHON OTOpOUKOl U 63
Hee)
da3oBOE COCTOSIHUE YTIIEBOIOPOAHBIX CUCTEM B 3aBUCUMOCTH OT «P» 1 «T» (Pun > < Puac).
Bnustaue riyOuHEL.
OCHOBHBIE OCITO)KHEHUS TIPH IKCIUTyaTalluy Fa30KOHJEHCATHBIX CKBAXXUH B PE3yJIbTATE
($ha30BBIX IPEBPAILICHUN YTIEBOJOPOIOB.
Brimanenue »xuakocTu (KOHIEHcaIus) B pe3ynapTaTe apoccenupoBanus raza B [1311 (peskoe
naneHus T)
CamornyuieHne CKBaXHH 3a CUET BBINAJICHUS )KUJKOCTH
CnocoObl OCBOEHUST CKBAKHH, MPEKPATUBIIHNX (DOHTAHUPOBAHUE B PE3YJIHTATE CKOIUICHUS HA
3a00€e KOHJIeHcaTa
OcBoeHue ¢ UCTIOJIH30BAHUEM KOJIbTIOOMHTA U €ro CYIHOCTh. [Ipo/iyBKa CKBaXKUH,
KHCIIOTHast 00paboTka
YcTraHoBIE€HHE ONITUMAIBHOTO PEKUMA SKCIUTyaTallui CKBAKUH 1T UCKITFOUEHU S
OCJIOKHEHU N
CymHOCTh peTporpaaHbIx siBjieHui. [IpsiMbie 1 0OpaTHBIE TTPOIIECCHI.
Kputnueckas remneparypa
Kputnueckoe napienue
PacmmdpoBka KpuBOH peTporpaaHbIX sIBICHHUHA


http://www.studentlibrary.ru/book/ISBN9785741016879.html
http://www.iprbookshop.ru/71703.html
http://www.iprbookshop.ru/63127.html

ATTECTAIJMOHHBIN BUJIET Ne 1

MWUHHUCTEPCTBO HAYKHW 1 BBICHIET'O OFPA30OBAHUS POCCUMCKON ®EJIEPALIIN
I'PO3HEHCKUI1 TOCYJAPCTBEHHBIN HE®TSIHON TEXHUYECKUA YHUBEPCUTET
uMeHH akagemuka M.Jl. MIJLIMOHIIMKOBA
HHcrutyT HepTH M rasa
I'pynma " " Cemectp " "
Jucuuniuna "Teoperuueckne ocHOBBI (a30BbIX MpeBpaLeHHii» "
Bujer Ne 1
1. KoMnoHeHTbI HedyTell ¥ IPUPOAHBIX I'a30B.
2. IIpumepsl COCTABOB MIACTOBBIX He(Tel U npupoaHbIX ra3os (OITK-1).
3. AHaIMTHYECKUI 0030p BUIOB YIIIEBOJOPOAHBIX CKOIUICHHH, B TOM YHCIIE 3aJIe)KH HE(TH, ra3a, ra30KOHJeHCcaTa
Moanuck npenogasareisi Moamuce 3aBexyoniero kageapoi

Bonpocsl K0 BTOpOii py0e:kHON aTTecTalUK

Knaccugukanus 3anexeit o ¢pa30BoMy COCTOSIHUIO U CBOMCTBAaM ILIACTOBBIX (DIIFOMJIOB

ITonsTHE MOAEIIN IIJTACTOBOM CMECH

OO6bemHbIi K03 HUITHEHT Ta3a

JaBnenue HacbleHus Hedtu razom u PV-3aBucumoctu

OO0beMHBII K03 PHUIMEHT U Ta30c0IepIKaHNe

TpoiiHas TouKa B (pa30BbIX NPEBPALICHUAX

[TprunHBI IPOSIBIIEHUS] PETPOrPAHBIX SBJICHUH (CI0KHBINA COCTAaB IPUPOJIHOTO raza)

Txp —ipu T > TypHET COKMKEHUS Ta3a MpH JI000M JaBiIeHUN?

Pyp - 9TO maBiieHue Ui CKMKEHHS Ta3a mph Tip?

0. I[Tpusenennsie «Prp» U «Tp» paBHBI COOTBETCTBEHHO Prp= Prasa/Pip; Tup= Trasa/ Tip?

. Coctas razoB (CH4 1 T.1.) ¥ MX OCHOBHBIE ITapaMeTPhl — INIOTHOCTh, BA3KOCTH (),
TEIIOEMKOCTh, SHTpomus (S=As/M;s=AQ/Trae m-macca, T-abCcomOTHAs TEMIO0EMKOCTh, AQ
— U3MEHEHUE KOJIMY.TEIUIOTH), SHTAIBNUS (KOJIHY.TETIOTHI JAJIsi HK3MEHEHUS €T0
temneparypsl H=U+PV, rine U — BHyTpeH.Heprus Ha eJ.Macchl BemecTBa; V — yaenbHbIH
o0beMm, P - naBnenue)

12. TOKCHYHOCTD U B3pHIBOONIACHOCTD I'a30B

13. OcHOBHBIE 3aKOHBI TA30BOTO COCTOSTHUS

14. 3akon boins-Mapuotra u ero cymuocts PV=constnpu T=const

15. 3akon reit-JTroccaka. V =Vo (1+0,003661t). Vo/To=V/T

16. 3akon Ilapns. Po/To=P/T

17. O606mennsif 3akon Menpeneesa-KnaitneponaPV=RT

18. YpaBHeHue cocTosHus peanbHbIX ra3oB.PV=ZRT

19. ®a3oBbIe COCTOSHUS U YCIOBHS PaBHOBECHS 2-X (Da3HBIX CHCTEM.

BOoo~NOoORWDNE

[EEY
[EEY

ATTECTAIJMOHHBIN BUJIET Ne 1

MHUHHUCTEPCTBO HAYKHW Y BBICHIEI'O OBPA30BAHUSI POCCUMCKOMN ®EIEPALIAU
I'PO3HEHCKHI1 TOCYIAPCTBEHHBIN HE®@TSIHON TEXHUWYECKHA YHUBEPCUTET
uMeHHu akagemuka M.Jl. MuijinoHIIUKOBa
HHcrutyT HepTH M rasa
I'pynna " " Cemectp " "
Jucnuninna "Teoperndyeckne ocHOBBI (a30BbIX MPeBpaIeHnii» "
Bujer Ne 2
1. Beinagenue ®uIKOCTH (KOHAGHCAIMS) B pe3yibTaTe ApoccenupoBanus rasa B [1311 (peskoe nagenus T)
2. 3axon lapms. PO/TO=P/T
3. OCHOBHBIE 3aKOHBI Fa30BOT'0 COCTOSTHUS
Ioanucey npenogaBareJist Hoanuck 3aBeayromero kapeapoii
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52.
53.
54.
55.
56.
57.
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59.
60.
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75.
76.
77.
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85.
86.
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88.
89.

90.

91.

Bonpocsl k 3auery
KommoneHTs! HedTel 1 TPUPOTHBIX Ta30B.
O cocTtaBe MHOTOKOMIIOHEHTHON CUCTEMBI.
[TprMepsl cOCTaBOB IMJIACTOBBIX He(TEH U MPUPOIHBIX TA30B .
IlonsTHA M OIpeneneHUsI.
[TonsiTrie 06 DHTATBINY.
ITonsiTHE O TEILIOEMKOCTH.
YcioBusi paBHOBECHS Ui PA3IMUHBIX CIIy4aeB COMPSKEHUS TEPMOJUHAMUYECKON CHCTEMBI
C OKpY>KaroIlEH Cpeiou.
WneansHblil ra3 u ero CBOMCTBA.
JleryuecTb 1 K03(p(PULIMEHT JTETyUECTH.
NneanbHblil pacTBOp.
Bsenenue. Hucrele BemecTsa.
JIByXKOMIIOHEHTHBIE CUCTEMBI.
TpexXKOMIIOHEHTHBIE CUCTEMBI.
Tpexdaznoe paBHOBecHe B JBYX — M TPEXKOMIIOHEHTHBIX cuctemax. Kiaccudukanus
(a30BBIX AUarpaMMm U 3ajexen no (pa3oBoMy COCTOSHUIO
Z- ®akTop (ko3 PHUITMEHT CBEP)KUMACMOCTH).
O6wemublit kK03hpumment raza. Ko dunuent konaeHcanus.
JaBnenue HacwinieHust Hetu ra3om u PV-3aBUCUMOCTH.
N3orepmuuecknii KO3PHUIUEHT CHUMAEMOCTH (00BEMHAS YIIPYTOCTh).
TemnepatypHblii K03 GUIIHEHT 00BEMHOTO PACIIUPEHHUS.
OO0beMHBIH KO3 PUIMEHT U Ta30CoAepKAHHUE.
[TonsiTue cranaapTHOU cenapanuu U auddepeHanIbHOTO pa3ra3upoBaHHUsL.
CBoxnas mH(pOpMauUs O BHIAX HMCCIECJOBAHUS IUIACTOBBIX HE(TEH W ra3oB U IEPEUCHb
nonydaembix cBefenuii (OITK-4).
®u3nyeckue OCHOBbI U METOJ OLEHKM MUHUMAJIbHOTO JaBJIEHUS CMELIMBAIOLIErocs
BBITECHEHHUS HEe()TU Ta30BHIMU areHTaMH.
TpoitHas Touka B ()a30BbIX IIPEBPALICHUIX
[TpyunHBI IPOSIBIIEHUST PETPOTPATHBIX SBJICHHM (CIO0KHBINA COCTAB IPUPOJIHOTO raza)
Tyxp —pu T > Ty HET CoxMKEHUs Ta3a npu JII0O0OM AaBICHUU?
Pyp - 2TO 1aBneHue A CKMKEHUS Taza npu Tip?
[pusenennsie «Prp» 1 «Trp» paBHBI COOTBETCTBEHHO Prp= Prasa/Pip; Trp= Trasa/ Txp?
CoctaB razoB (CHs4 ¥ T.A.) ¥ MX OCHOBHBIE MapaMeTphl — IJIOTHOCTb, BS3KOCTH ( ),
TEIUIOEMKOCTh, HTponHs (S=As/M;S=AQ/T rae m-macca, T-aOcoOTHas TEMII0OEMKOCTh, AQ
— U3MEHEHHUE KOJIMYECTBO TEIJIOThI), SHTANbMUS (KOJIUYECTBO TEIUIOTHI Uil U3MEHEHUS €ro
temneparypsl H=U+PV, rne U — BHyTpeHHss SHeprusi Ha eI. Macchl BemecTBa; V —
yIenbHBIH 00beM, P - naBieHue)
TOKCHUYHOCTH U B3pbIBOONIACHOCTH I'a30B
OcHOBHBIE 3aKOHBI Ta30BOT0 COCTOSIHUS
3akon boins-MapuotTa u ero cymnHocts PV=const mpu T=const
3akon reii-JTroccaka. V =Vo (1+0,003661t). Vo/To=V/T
3akon [apss. Po/To=P/T
O060061eHHbI 3akoH Menaeneesa-Knaiinepona PV=RT
VYpaBHeHHE COCTOSIHUS pealbHbIX Ta30B.PV=ZRT
@da30Bble COCTOSIHUA U YCIOBUS paBHOBECHUS 2-X (Da3HBIX CHCTEM.
AHamMTHYECKH 0030p BHUJIOB YIJIEBOJOPOAHBIX CKOIUICHWH, B TOM YHCIE 3aJIeKu HeTH,
ra3a, ra30KOHJeHcara
[ToBeneHue yriieBOAOPOIHBIX CHCTEM C YBEIMYEHUEM TIIIYOMHBI 3aJleTaHUsl MPOAYKTHUBHBIX
TOPH30HTOB U TIAacTOBOM Temmeparypbl (OITK-4)
Byl moByImIeK U TUIIBI TA30KOHACHCATHBIX MECTOPOXKICHUN (C HE(QTIHOW OTOPOUYKON U Oe3
HEe)
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92. ®a30BO€ COCTOSIHHE YIIIEBOJAOPOIHBIX CHCTEM B 3aBUCUMOCTH OT «P» 1 «T» (Pux > < Puac).
Bnustaue rimyOuHEL.

93. OcHOBHBIE OCIIO)KHEHUS TPH OKCIUTyaTallid Ta30KOHJICHCATHBIX CKBAXHH B PE3yJbTaTe
(ha30BbIX MTPEBPAIECHHUH YTIIEBOAOPOIOB.

94. Beinagenue ®KUAKOCTH (KOHJEHCAIMs) B pe3ynbTare apoccenupoBanus raza B [13I1 (pe3koe
nageHus T)

95. CamorylieHre CKBaKUH 3a CUET BBITMAICHUS KUIKOCTH

96. CriocoObl OCBOCHHSI CKBKUH, MIPEKPATUBIINX (POHTAHHUPOBAHUE B PE3YJIbTATE CKOIUICHUS Ha
3a00€ KOHJIeHcaTa

97. OcBoeHHE C HCIIOJIB30BAaHHEM KOJBTIOOMHTa M €ro CyImHOCTh. [IpojyBka CKBaKuH,
KHCTIOTHast 00paboTka

98. YcTraHOBIIEHHE ONTHMAJIbHOTO pEKUMa OJKCIUTyaTallid CKBOKWUH Ui MCKIIFOYCHUS
OCJIO)KHEHU U

99. CymHocTh peTporpaaHbix siBieHui. [IpsMbie 1 00paTHBIE POLIECCHI.

100. Kpwurnueckas temmneparypa

101. Kpwutndeckoe naBiicHHE

102. PacmmdpoBka KpUBOM PETPOrpaJHbIX SBICHUH

OGpasen Oustera Qs 3a4era
MUHUCTEPCTBO HAVKH 1 BBICHIEI'O ObPA3OBAHUS POCCUMCKOU OEIEPALINN
I'PO3HEHCKHWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUUYECKN YHUBEPCUTET

nMeHHu akagemuka M. [[. MUJIIHOHIIMKOBA

HJucnunimaa  «Teopernyeckre oCHOBBI (ha30BbIX MTPEBPAILEHUI
Wuctutyr__HedTH MTaza  crenumanu3anus «Pa3paboTka u sKcIuTyaTanus HeQTsIHBIX
MECTOPOXKIACHUIN» CEMECTP» CEMECTP

buner 1
1. OO6bemublit KO3QduimeHt raza. Koagduimenr konaeHcanus.
2. Da3oBbIC COCTOSIHUS U YCIIOBUS PAaBHOBECHS 2-X (Pa3HBIX CUCTEM.
3. Kpuruueckas temnepatypa.

Yr1Bepxaaro:
« _» 20 T 3as. kagheopoii
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KOHTpO.J'IbHO-I/I3MepI/ITe.J'ILHI>Ie MaTepuajJbl K TMCHUIIJIUHE
«Teoperuyeckue 0CHOBBI (pa30BBHIX MPeBpPALLIEHUID)

MHHHUCTEPCTBO HAYKH M BBICHIET'O OBPA30OBAHUS POCCUMCKOM ®EIEPAIINA
T'PO3HEHCKHU I'OCYJAPCTBEHHBIA HE®TSAHOM TEXHUYECKWIA YHUBEPCUTET
uMeHH akagemuka M./, MIJLIMOHIIIMKOBA
HHcrutyT HepTH M rasa
I'pynna " " Cemectp " "

Jucnuninna "Teoperndyeckne ocHOBBI (ha30BBIX MpeBpaIeHHII» "
buier Ne 1

—_

. KoMnoHeHTHI He(Tel ¥ TPUPOIHBIX I'a30B.

2. TIpumepsl COCTABOB MIIACTOBBIX HedTel i mpupoaHbIX razos (OITK-1).
3. AHaIIMTHYECKUI 0030p BUIOB YIIIEBOJOPOIHBIX CKOIUICHHUH, B TOM YHCIIE 3aJIe)KH HE(TH, ra3a, ra30KOHAeHcaTa
Hoanuce npenosasareis Hoanuce 3aBeayrouero kadeapoi

MUHUCTEPCTBO HAYKH M BBICLLHEI'O OBPA30OBAHUS POCCUMCKOM OEJTEPALINN
I'PO3HEHCKHUN FOCYI[APCTBEHHBIﬁ HE®TAHOU TEXHUYECKUI YHUBEPCUTET
uMeHnn akagemuka M./, MIuIMOHIIMKOBA
HHcruTyT HepTH M rasa
I'pynna " " Cemectp " "
Jucnuniuna "Teopernyeckne ocHOBBI (a30BLIX MpeBpaLeHHii» "
Buier Ne 2
1. Breimmagenune sxuaKocTH (KOHICHCAINs ) B pe3ynbTaTe apocceinpoBanus ra3a B [1311 (peskoe magerus T)
2. 3akoH llapms. PO/TO=P/T
3. OCHOBHEBIE 3aKOHBI T'A30BOI'0 COCTOSTHHS
Hoanucey npenoxaBarest Hoanuce 3aBeayrouero kapeapoi

MUWHHUCTEPCTBO HAYKH U BBICIIEI'O OBPA30OBAHUSI POCCUMCKOM ®EJEPALIMA
I'PO3HEHCKHI T'OCYJIAPCTBEHHBIN HE®TAHON TEXHUYECKA YHUBEPCUTET
uMeHH akageMuka M.J{. MULJIMOHIIIUKOBA
HHcTrutyT HepTH M rasa
I'pynna " " Cemectp " "
Jucuuniuna "Teopernueckne 0cHOBBI (pa30BbIX NpeBpaleHHi» "
Buaer Ne 3
1. ®u3uyecKkre OCHOBBI 1 METO]] OIICHKH MUHHMAJIBHOTO JABIICHHSI CMEIIUBAIOIIECTOCS BRITECHEHUS HE(TH
ra30BBIMH ar€HTaMH.
2. YpaBHEHHE COCTOSIHUSA peasibHbIX Ta30B.PV=ZRT
3. TOKCHYHOCTB M B3PBIBOOIIACHOCTH Ta30B
[Hoanmucek npenogasarens IMoamucek 3aBeayomero kageapoi

MHUHUCTEPCTBO HAYKH U BBICHIEI'O OFPA30BAHMSI POCCUMCKOM ®EJIEPALIUA
T'PO3ZHEHCKHUI I'OCYJAPCTBEHHBII HE®TSAHONU TEXHUYECKHW YHUBEPCUTET
uMeHHu akagemMuka M.Jl. MujimoHIIIUKOBA
HucrutyT HepTH M raza
I'pymnna " " Cemectp " "
Jucnuninna "Teoperndyeckne ocHOBBI (a30BbIX MPeBpaIeHnii» "
Bujer Ne 4
1. ITpr9ImMHBI TPOSIBIEHUS PETPOTPATHBIX SBICHUI (CIIOKHBIA COCTAB MIPUPOJHOTO rasa)
2. Kputndeckoe naBieHUe
3. ®a30Bo€ COCTOSIHHE YTIIEBOJOPOIHBIX CHCTEM B 3aBHCUMOCTH OT «P» 1 «T» (Pmn > < Prac). Biusiaue riryOuHsbI.
[Moanucek npenogasartens IMoanmucek 3aBeayomero kadeapoi
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MHUHUCTEPCTBO HAYKHU U BBICHIEI'O OEPA3OBAHUS POCCUIICKOM ®EJEPALIMA
T'PO3SHEHCKHWI 'OCYJAPCTBEHHBIM HE®TAHON TEXHUYECKWA YHUBEPCUTET
uMeHn akagemuka M./[. MuiHOHIIUKOBA
HHcrutyT HepTH M rasa
I'pynma " " Cemectp " "
Jucuuniuna "Teoperuuyeckue ocHOBBI (a30BbIX MpeBpaLeHHii» "
buier Ne 5
1. CamornyiieHre CKBaXXHH 3a CUCT BBIMAJICHUS KHUKOCTH
2. CriocoObl OCBOCHHS CKBAXKHUH, IPEKPATUBIINX (POHTAHUPOBAHKE B pE3yJIbTATE CKOIICHUS Ha 3a00¢ KOHJCHCaTa
3. CBoaHas uH(MOpPMAITKS O BUAX HCCICIOBAHUS IIACTOBBIX HE()TEH U ra30B U MEPEUYCHB IMOTYYACMbIX CBEIACHUI
(OIIK-4).
Moanucek npenoxaBaTens I[oamuck 3aBenymomero kageapoi

MUHUCTEPCTBO HAYKH U BBICLLIEI'O OBPA30OBAHUS POCCUMCKOM OEJTEPALINN
T'PO3HEHCKHUM I'OCYJAPCTBEHHBIA HE®TSAHOM TEXHUYECKWNA YHUBEPCUTET
uMeHu akaaemuka M./, MuuiHOHIIIMKOBA
HHcrutyT HedpTH M rasa
I'pynna " " Cemectp " "

Jucnuniuna "Teoperndeckne ocHOBBI (a30BBIX MpeBpaLeHuii» "

Buaer Ne 6
1. Kputnueckoe naBnenue
2. O0BeMHBIH KO QHUIHEHT U Ta30coAep KaHue.
3. Pacum¢ppoBka KpUBOil peTPOTpaIHBIX SIBICHHHA
Hoanucek npenosaBares Hoanuck 3aBeayromero kapeapoi

MHWHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHUS POCCUMCKOM OEJIEPAIIUN
T'PO3BHEHCKHUM I'OCYJAPCTBEHHBIN HE®TSHOM TEXHUYECKUM YHUBEPCUTET
uMeHHn akaaemuka M./, MIJUIHOHIIIMKOBA
HHcrutyT HepTH M rasa
I'pynoma " " Cemectp "' "
Jucuuniauna "Teopernueckne 0cHOBBI (pa30BbIX NpeBpaleHHi» "
buaer Ne 7
1. O600meHHEI 3ak0H MeHneneeBa-Knafinepona PV=RT
2. CBoxHas mHMOPMAITHS O BHAX MCCICIOBAHUS IUIACTOBBIX HE(TEH U ra30B U MEPEUCHB ITOTYIASMBIX CBEICHUH
(OIIK-4).
3. O0beMHBII KOXPPHUIIMEHT U Ta30COAePKAHUE.
[Hoanmucek npenogasarens IMoamucek 3aBeayomero kageapoi

MHUHUCTEPCTBO HAYKH U BBICHIEI'O OFPA30BAHMS POCCUMCKOM ®EJEPALIMN
T'PO3ZHEHCKHU I'OCYJAPCTBEHHBII HE®@TSAHOM TEXHUYECKA YHUBEPCUTET
uMeHu akagemMuka M.Jl. MUJIMOHIIIUKOBA
HHcruTyT HepTH M raza
I'pymnna " " Cemectp " "

Jucuuniauna "Teopernyeckne ocHOBBI (a30BbIX MpeBpaLeHuii»"

Buaer Ne 8
1. MBorepmuuecknii KOIPHUITUEHT CHKUMAEMOCTH (00bEMHAsT YIIPYTOCTh).
2. ®a30BO€ COCTOSIHUE YTIIEBOJOPOIHBIX CHCTEM B 3aBHCUMOCTH OT «P» u «T» (P > < Prac). Bnusuue riryOuHsI.
3. CrrocoOb1 0OCBOEHHS CKBaXKHH, IPEKPATUBIINX (POHTAHUPOBAHME B pe3yJIbTaTe CKOIICHHS Ha 3a00€ KOHJeHCaTa
[Moanucek npenogasarens IMoanmucek 3aBeayomero kadeapoi
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MHUHUCTEPCTBO HAYKH U BBICLHIEI'O OBPA3OBAHUSI POCCUIICKOM ®EJEPALIMA
T'PO3SHEHCKHWN I'OCYJIAPCTBEHHBIN HE®@TAHONW TEXHUYECKA YHUBEPCUTET
uMeHn akagemuka M./[. MuiHOHIIUKOBA
HHcrutyT HepTH M rasa
I'pynma " " Cemectp " "

Jucuuniuna "Teoperuuyeckue ocHOBBI (a30BbIX MpeBpaLeHHii» "

buier Ne 9
1. TpeXKOMIIOHCHTHBIC CHCTEMBI.
2. JIByXKOMIIOHCHTHBIC CUCTEMBI.
3. O cocTaBe MHOTOKOMIIOHEHTHOM CHCTEMBI.
Moanuck npenoxaBaTens Hoamuck 3aBenymomero kageapoi

MHUHHUCTEPCTBO HAYKHW U BBICHIEI'O OFPA30BAHUS POCCUMCKOM ®EJIEPALIIN
I'PO3HEHCKUI1 TOCYIAPCTBEHHbBI HE®TSIHON TEXHUYECKUI YHUBEPCUTET
uMeHHd akagemuka M./, MIJLIMHOHIIIMKOBA
HMucruryT HedpTH M rasa
I'pynna " " Cemectp " "
Jucnuninna "Teopernyeckne ocHOBBI (a30BLIX MpeBpaLeHuii» "
Buner Ne 10
1. OOBeMHBIH KOAPPUIIUEHT U Ta30COACPKAHUE.
2. Kputuueckas remneparypa
3. 3akoH boiins-Mapuotra u ero cymuocts PV=const npu T=const

Hoanuce npenosaBarest Hoanuce 3aBeayromero kapeapoi

MHWHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHUS POCCUMCKOM OEJIEPALINN
I'PO3BHEHCKHUM 'OCYJIAPCTBEHHBIA HE®@TAHOM TEXHUYECKHUA YHUBEPCUTET
uMeHnHn akagemuka M./, MIJUIHOHIIIMKOBA
HHcrutyT HepTH M rasa
I'pynna " " Cemectp " "
Jucuuniuna "Teopernueckune 0cHOBBI (pa30BbIX NPeBpaLeHHi» "
buaer Ne 11
1. PacimgpoBka KpUBO#l peTPOTpaIHBIX SIBICHHHA
2. IByXKOMIIOHEHTHBIE CUCTEMBI.
3. Bugpl TOBYIIIEK U THITHI TA30KOHICHCATHBIX MECTOPOXKICHHH (C HEPTSIHOW OTOPOUKOit 1 Oe3 Hee)
Hoanucek npenoxaBartest Hoanuck 3aBeayromero kapeapoi

MHUHUCTEPCTBO HAYKH M BBICIIEIO OGPA30BAHMSI POCCUMCKOM ®EJIEPALIANA
T'PO3ZHEHCKHU I'OCYJAPCTBEHHBII HE®@TSAHOM TEXHUYECKA YHUBEPCUTET
uMeHHu akagemMuka M.Jl. MuJimoHIIIUKOBA
HucrutyT HepTH M raza
I'pymnna " " Cemectp " "
Jucuuniauna "Teopernueckne 0cHOBbI (pa30BbIX NpeBpaleHHi» "
Buaer Ne 12
1. OcHOBHBIE 3aKOHBI Ta30BOTO COCTOSTHUS
2. meanbHbBIN ra3 U €ro CBOMCTBA.
3. Beimagenne sxuaKoCTH (KOHJICHCAINs ) B pe3ynbTaTe apocceianpoBanust ra3a B [1311 (peskoe magerns T)

[Moanucek npenogasarens IMoanmucek 3aBeayomero kadeapoi
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MHUHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHUS POCCUIICKOM ®EJEPALIMA
T'PO3SHEHCKHWI 'OCYJAPCTBEHHBIM HE®TAHON TEXHUYECKWA YHUBEPCUTET
uMeHn akagemuka M./[. MuiHOHIIUKOBA
HHcrutyT HepTH M rasa
I'pynma " " Cemectp " "
Jucuuniuna "Teoperuuyeckue ocHOBBI (a30BbIX MpeBpaLeHHii» "
bujer Ne 13
1. CriocoObI OCBOCHHSI CKBaXKHH, TIPEKPATUBIINX (POHTAHUPOBAHKE B PE3YJIbTATE CKOIJICHUS Ha 3a00¢ KOHCHCaTa
2. ®u3MYECKUEe OCHOBBI M METO/] OI[CHKH MUHIUMAJIBHOTO JTABJICHUS CMEIIMBAIOICTOCS BRITCCHEHUS HEDTH
ra3oBBIMH areHTaMH.
3. [loHsATHE CTaHIAPTHOM cenapanuu u Au(HepeHIHaIFHOTO Pa3ra3upPOBaHHUsL.
Moanucey npenoxaBaTens Hoamuck 3aBenymomero kageapoi

MUHHUCTEPCTBO HAYKH U BBICIHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPALINNA
I'PO3HEHCKHMI TOCYJAAPCTBEHHbBIN HE®TAHON TEXHUYECKUA YHUBEPCUTET
uMeHH akagemuka M.Jl. MIIJIMOHIIIMKOBA
HMucruryT HedpTH M rasa
I'pynna " " Cemectp " "
Jucnuninna "Teopernyeckne ocHOBBI (a30BLIX MpeBpaLeHuii» "
Bujer Ne 14
1. OcBOEHHE C HCIIOIB30BAHUEM KOJBTIOOMHTA U €r0 CYIIHOCTh. [IpoyBKa CKBaXKHH, KUCIOTHAs 00paboTKa
2. Bugpl TOBYIIEK U THITHI TA30KOHICHCATHBIX MECTOPOXICHIUH (C HE(PTIHOH OTOpPOUKOit 1 Oe3 Hee)
3. O0BeMHBIH KOXPQHUIHEHT U Ta30coAep KaHue.
Hoanuce npenosaBarest Hoanuce 3aBeayromero kapeapoi

MHWHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHUS POCCUMCKOM OEJIEPALINU
IT'PO3BHEHCKHUM 'OCYJAPCTBEHHBIA HE®TAHOM TEXHUYECKHUMA YHUBEPCUTET
uMeHu akagemuka M./, MIJUIHOHIIIMKOBA
HHcrutyT HepTH M rasa
I'pynna " " Cemectp " "
Jucnuninna "Teoperndeckne ocHOBBI (a30BBIX MpeBpaLeHHii» "
bujaer Ne 15
. [IpauHBI IPOSBIICHUS PETPOTPATHBIX SBICHUH (CIIOKHBIA COCTaB MPUPOTHOTO Ta3a)
2. O cocTaBe MHOTOKOMIIOHEHTHOH CHCTEMBI.
3. 3akoH boiins-Mapuotra u ero cymuocts PV=const npu T=const
Hoanucek npenoxaBarest Hoanuck 3aBeayromero kapeapoi

—_—

Kpurtepun ouneHku 3HaHUI NPpH NpueMe 3a4eTa

- He 32a4YTEHO BBICTABIISIETCSA aCIUPAHTY, €CIU JaH HE MOJHBIM OTBET, MPEICTaBIISIOMINI
co00i1 pa3po3HEHHBIE 3HAHUS [0 TEME BOMPOCa C CYIIECTBEHHBIMU OIMIMOKAMH B OTPEIEIICHUSX;
MPUCYTCTBYIOT (parMeHTapHOCTb, HEMOTUYHOCTh HW3IIOKEHHUS; aclUpPaHT HE OCO3HAeT CBA3b
JAHHOTO TIOHSTHS, TEOPUU, SIBICHHUS C JPYTUMH OOBEKTaMH JUCHUIUIMHBI; OTCYTCTBYIOT
BBIBO/IbI, KOHKPETH3ALUs U JOKA3aTEIbHOCTh U3JI0KEHUS; PE€UYb HE TPAaMOTHAs; JOMOJHUTEIIbHBIC
Y YTOYHSIOIIME BOIPOCHI MPENOJaBaTesi HE MPUBOIAT K KOPPEKIIMM OTBETA aCHUpaHTa HE
TOJIBKO Ha MOCTAaBJIEHHBIA BOMPOC, HO U HA IPYTU€ BOMPOCHI JUCIUIUINHBI;

- 3a4YTEeHO BBICTABIIACTCS ACHUPAHTY, €CIW JIaH TOJHBIA pa3BEpPHYTHI OTBET Ha
MOCTABJICHHBIM BOMPOC; TIOKa3aHAa COBOKYMHOCTh OCO3HAHHBIX 3HAHMH 00 OOBEKTE;
JIOKA3aTeJIbHO PACKPBITHI OCHOBHBIE TIOJIOKEHHS TE€MbI, B OTBETE MPOCIEKUBACTCS YETKas
CTPYKTypa, JIOTMYECKasi MOCJIEI0BATEIbHOCTh, OTpaXarolasi CYIIHOCTh PACKPbhIBAEMBIX
MOHSITHUI, TEOPHId U SBIICHUN; 3HaHHE 00 00BEKTE AEMOHCTpUPYETCS Ha (hOHE MOHUMAHUS €T0 B
CHUCTEME JIaHHOW HAayKM W MEXJIUCUUIUIMHAPHBIX CBsi3ei; OTBET M3J0KEH JIUTEepaTypHbIM
S3BIKOM B TEPMHHAX HAYKH; MOTYT OBITh JOMYIIEHB HEJAOYETHl B OMNPEACICHUN MOHITHIA,
HCIIPABJIEHHBIE ACIIUPAHTOM CAMOCTOSITENBHO B IPOLECCE OTBETA.
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