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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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[porpamMmy IictMIUIMHBL pa3padoTai(a)(v): BeLyIiid HAyYHbIA COTPYIHUK, K.H. BosoToB A.B. (cekTop reHepaimu Bogopona,
HWJI I'enepanus, XpaHeHUe ¥ TPAaHCIIOPTUPOBKA BOJOPOA U SHEPrOHOCUTENIEN C HU3KUM YIJIEPOIHBIM CIIEIOM),
Alexandr.Bolotov@kpfu.ru ; Miagmmii HayqHbli coTpyaHUK, 6/c EmenbsiHoB [I.A. (cexTop renepauuu Bogopoaa, HUJI
I'eneparnus, xpaHeHHe ¥ TPAaHCIIOPTUPOBKA BOAOPOA U SHEPTOHOCUTENIEN C HU3KUM YIJIEPOAHBIM CIIEI0OM),
DmAEmelyanov@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yuarnImuiics, OCBOUBIINE QUCIWIUTAHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIETEeHI[UNI npuoopeTaeMoii KOMIETEHIINN
OIIK-1 CriocoOeH pelarh MpoU3BOJCTBEHHbIE U (MJIN) KCCIIe0BATEIbCKUE 3a/Ia4U HA OCHOBE

(pyHIamMeHTaNbHBIX 3HaHWI B HehTerazoBoi 00J1acTu

VK-1 CriocoOeH OCYIIECTBIIATh KPUTUUECKHUI aHAIN3 TIPOOJIEMHBIX CUTYalluii HA OCHOBE CHCTEMHOTO
M0aX0/1a, BHIpaOaThIBaTh CTPATETHIO JEHCTBHII

OO6yyarnmuiicss, OCBOUBIINI JUCHATUTAHY (MOLIYJIb):
HoyokeH 3HATh:

- TEOPETUUYECKUE OCHOBBI (DU3UUECKON XUMHHU YTJIEBOJOPOJIOB, B YACTHOCTH, TEPMOJUHAMUKA YIJIEBOAOPOIOB, KHHETHKA
rOpeHHs, KOJJIOUIHbIE CUCTEMbI, COPOIIMOHHBIE ITPOIIECCHI.

- OCHOBbI (1)I/I3I/IKO-XI/IMI/I‘IGCKI/IX METOJ0B UCCJICAOBAHUA 1 aHAJIN3A.

- theoretical bases of the physical chemistry of hydrocarbons, in particular hydrocarbons thermodynamics, kinetics
combustion colloidal systems sorption processes.

- basics of physical and chemical methods of research and analysis.
JHoKeH yMeTs:

- IPUMEHSATh Ha MPAKTHKE TEOPETHYECKUE 3HAHUS, CBSI3aHHbIE C IPIMEHEHHEM (PU3NYECKON XUMHHU B PA3JIMYHBIX 00JIACTSIX
HeTera3oBoro Jiena;

- CaMOCTOSATEJIbHO CTAaBUTH 3a1a1y (1)I/I3I/IKO-XI/IMI/I‘I€CKOFO HUCCJIEA0OBaHUA B Heq)TeFaSOBOM aelie, BI>I6I/IpaTI> OIITUMAJIbHBIC
IMyTHU 1 METObI €€ PCUHICHUA.

- to apply in practice the theoretical knowledge connected with application of physical chemistry in various areas of oil and
gas business;

- independently set the task of physical and chemical research in the oil and gas business, choose the best ways and methods
to solve it.

HoyokeH BlajeTh:

- HaBBIKaMH (pI/I3I/IKO—XI/IMI/I‘{CCKI/IX PacyeToB, UCIIOJIb3YyA U3BECTHBIC q)OpMyJ'ILI 1 YpaBHEHU A,

- HaBbIKaMM UCIIOJIb30BAHNA KOMITBIOTEPHBIMU ITPOTrpaMMaMiu IJIs1 06pa6OTKI/I PE3YJIbTATOB CTAHAAPTHBIX
(I)I/I3I/IKO-XI/IMI/I‘ICCKI/IX I/ISMepeHI/Iﬁ B 00J1aCTH He(l)TeI’EBOBOFO JAeja;

- QITOPUTMOM IOUCKA UH(MOPMAIMHU 110 BOIpocaM (PU3HMUECKON XUMUU U (PU3UKO-XMMUYECKUX METOJOB MCCIIEI0OBAHUS.

- skills of physical and chemical calculations using known formulas and equations;

- skills of using computer programs to process the results of standard physical and chemical measurements in the field of oil
and gas business;

- search algorithm for information on physical chemistry and physico-chemical research methods.
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JloJkeH IeMOHCTPUPOBATh CIIOCOOHOCTb M TOTOBHOCTb!

MMPUMECHATH Ha IPAKTUKE TECOPETUYCCKHUEC 3HAHN A, CBA3AHHBIC C IPUMEHEHHUEM q)H3H‘{eCKOI>'I XUMUHU U CbI/I3I/IKO-XI/IMI/I‘{eCKI/IX
METOJ0B MCCJICJOBaHUAA.

practice the theoretical knowledge related to the application of physical chemistry hydrocarbons and physico-chemical
methods

2. MecTto nucuumiuHbl (MoayJs) B ctpykrype OIIOII BO

HanHas aucrurimHa (MoayJb) BKJoueHa B paszaen "b1.0.05 ductumiuel (Moaysm)" OCHOBHON MpodecCHOHATLHON
obpasoBaresbHO# porpammbl 21.04.01 "Hedrerazopoe neno (Hedrerazopast unxenepus (Petroleum engineering) (¢
MPUMEHEHUEM 3JICKTPOHHOTO O0YYEeHUS ¥ JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTUN))" ¥ OTHOCUTCS K 0053aTe)IbHOM
yactu OITOII BO.

OcBauBaercs Ha 1 kypce B 1, 2 cemecTpax.

3. O6beM qUCHATLIHMHBI (MOYJISI) B 32a4€THHIX € JHHAIAX ¢ YKa3aHHEeM KOJNYeCTBAa YacoB, BbIJeJEeHHBIX HA
KOHTAKTHYIO Pa00Ty 00y4aoIuxcs ¢ npemnojaaBareem (Mo BHAaM yueOHbIX 3aHATHII) M HA CAMOCTOSATEJLHYIO
padoTy odyvaromuxcsi

OO6m1ast TPyIOEMKOCTh IUCIUTUTMHBI COCTaBIIsAeT 3 3aueTHHX(bie) enuHutl(bl) Ha 108 aca(oB).

KoHnraktHast pabota - 42 yaca(oB), B TOM unciie Jekuun - 10 yaca(oB), npakTuueckue 3aHatus - 0 yaca(oB), 1abopaTopHble
padotsl - 30 yaca(oB), KOHTPOJIb CAMOCTOSITEILHON PaboTHI - 2 Yaca(oB).

CamocrositenbHast padoTa - 48 yaca(oB).
Kontpons (3auér / 3x3amen) - 18 gaca(oB).
dopMa MPOMEKYTOTHOTO KOHTPOJIST IUCIUIUTIHBL 3a49eT B 1 ceMecTpe; 9K3aMeH BO 2 ceMecTpe.

4. Conep-xanue QUCHUIUINHBI (MOIYJs1), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3jiejiaM) ¢ yKa3aHHeM OTB€JIEHHOr0 Ha
HHX KOJIHYECTBA aKaJeMHYECKHX YaCOB 1 BHOB YU4eOHBIX 3aHATHI

4.1 CTpykTypa 1 TeMaTH4eCKHIi IVIaH KOHTAKTHOW M CAMOCTOATEJbHONH PAa6O0ThI 0 AVCHHUIINHE (MO/IYJIIO)

Buap! 1 yachl KOHTaAaKTHOM padoThI, Camo-
HX TPYJ0E€MKOCTh (B yacax) CTOSI-
N Pa3znennl iucounumne: / Ce- |Texmun,VIexnun|IIpaxTu-[lIpakTu-JIadopa-Iagopa-| TeJb-
Mo ayJist MECTP| Bcero | B 3JI. | YeCKHeE | YeCcKHe |TOPHbIE |TOpHbIe| Has
¢opme BaHaTHs,| B 3J. |[padoThL,| B3I pa-
Bcero | cgopwme | Bcero |¢popme | 00Ta
Tema 1. Beenenue. Knaccel yrieBogopoaos.
1. Cocras H.CCI)TI/I Subj'ef:t. Introduction. hydrocarbon 1 2 2 0 0 5 2 1
classes. oil Composition
Tema 2. da3oBbie nepexoabl. Biusane cTpyKTyphI
1 coctaBa HeTH. MI3MeHeHns CBOUCTB He(pTH NpH
abcopOuuu ra3oB. PUIBTPALIUS B CMEIIUBAIOIIEMCS
1 HECMEIIMBAIOIIEMCS PEKMME BBITECHEHUS
2 Theme. Pha§§ transitions. Influence Qf structure 1 > 5 0 0 5 > 10
and composition of the oil. Changes in oil
absorption properties in gases. Filtering in the mix
and immiscible displacement mode
Tema 3. PVT cBoiicTBa yrieBoJoposioB 1
MHOTOKOMITOHEHTHBIX YTJIEBOJIOPOIHBIX CMECEH.
TepMOXUMUS U KHHETHKA TOPEHUsI YTJIEBOAOPOIOB
Theme. PVT properties of the hydrocarbons and
3. . ’ o 1 2 2 0 0 6 2 10
hydrocarbon multicomponent mixtures. Kinetics
and thermochemistry hydrocarbon combustion
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYJ0E€MKOCTH (B 4acax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Tema 4. CooTHOILIIEHHE CTPYKTYpa-CBONCTBO
YIJIEBOAOPOJOB. 3aBUCUMOCTh TEMIIEPaTy Pl
KUIIEHUs, TEMIIEPATYPHI IUIABJIEHUS, TEMIIEPATY Db
BCITBIIIKHY, BA3KOCTHU, JABJICHUA HACBIILICHHOI'O
napa, IJIOTHOCTH, CAKUMAEMOCTH, TEPMUYECKOTO
pacimpeHus ot coctaBa Heptu. Crictema
yriieBogopos ? Boga. IMyJIbCHU, UX
(pu3MKO-XUMUYECKUE XapaKTEPUCTHKH.
MesxdaszHoe HaTsokeHue. BoiTecHeHne Heptn
Boziol. HopMaTuBHas JOKyMeHTalUs, OTpacieBble
crangaptel. Koadduient pacnpeseneHus B
cucteMe He(pTh-Bosla Ha MPUMeEpE TPaccepoB

4. [Theme. Structure-property relationship 2 2 2 0 0 5 0 9
hydrocarbons. The dependence of the boiling point,
melting point, flash point, viscosity, vapor pressure,
density, compressibility, thermal expansion of the
oil composition. hydrocarbon system? water.
Emulsions and their physico-chemical
characteristics. Interfacial tension. Displacement of
oil

Tema 5. Cnextpodoromerpus,
HK-cnekTpockonusi, ra3oBasi Xxpomarorpadus,
9JIEMEHTHBII aHaJIN3 YTIIEBOJOPOIOB.
[TpakTryeckoe MprMeHeHne Ha IPOMBIIIEHHBIX
oObeKkTax. KommonaHas XuMus: BOITpocs!
YCTOWYHMBOCTH YTJIEBOJIOPOIHBIX CUCTEM topic.
5. |Spectrophotometry, infrared spectroscopy, gas 2 1 2 0 0 5 0 6
chromatography, elemental analysis of
hydrocarbons. The practical application at
industrial facilities. Colloid Chemistry: questions
the stability of hydrocarbon systems

Tema 6. BiusiHue yrieBoIOpPOAHOIO COCTaBa Ha
XpaHeHUe, TPAHCIIOPTHPOBKY U MepepaboTKy
Hed . Posib pUBMKO-XMMHUUYECKUX CBOWCTB
yrieBogoponos Ha Subject. Effect of hydrocarbon
6. [composition for storage, transportation and 2 1 0 0 0 4 0 2
processing of oil. The role of the physico-chemical
properties of hydrocarbon to industrial design

lToro 10 10 0 0 30 6 48

4.2 Cogep:xkanne QHCIUATLIHHBI (MO TyJIs1)

Tema 1. Beenenue. Kuaccol yriaesoaopoaoB. Cocras Hec T Subject. Introduction. hydrocarbon classes. oil
Composition
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[Ipenmet puznyecKoil XUMUM YTIEBOAOPOAOB. Paznessl 1 MeTobl (pU3MUecKoi XUMUU. 3HaueHue (hU3nYeCKor XUMUU
yIJIEBOIOPO/IOB B reojiorud. Kiaccudukaiiys yrieBoiopoioB B 3aBUCUMOCTY OT CTPOEHUSI YIJIEPOIHOTO CKeseTa, OT
KPaTHOCTU YIJIEPOA-YIJIEPOAHBIX CBsized. PUBMKO-XUMUUECKHE CBOMCTBA YTIJIEBOIOPOIOB. XUMUYECKUIA COCTaB HE(PTU.
I'pynnoBoii xumuyeckuil coctaB HeTH. PpaKIMOHHBII COCTaB HEPTH.

Subject of the physical chemistry of hydrocarbons. Forums and methods of physical chemistry. Value of the physical
chemistry of hydrocarbons in geology. Classification hydrocarbons depending on the structure of the carbon skeleton of the
multiplicity of carbon-carbon bonds. Physicochemical properties of hydrocarbons. The chemical composition of the oil. Group
chemical composition of the oil. Fractional composition of oil.

Tema 2. ®a3zoBble nepexoabl. Bansaue cTpykTypsl u coctaBa HepTi. I3MeHeHus cBoiicTB HehTH npu
a0copOuun razo. PUIbLTPALUA B CMEIIHBAKIIEMCS U HecMellInBawmeMcs pe:xkuMe BoiTecHeHus:t Theme. Phase
transitions. Influence of structure and composition of the oil. Changes in oil absorption properties in gases. Filtering
in the mix and immiscible displacement mode

Xumuueckasi TEpMOJMHAMUKA YTIIIeBOAOPOI0B. Pa3oBble MpeBpallieHHs yriIeBOAOPOIHbIX

HedTera3oKoHJeHCaTHBIX chcTeM. Pa3oBble quarpaMMsl B KoopauHatax: p-V; p-T. Juarpammel cMecn. CopOIOHHbIE
SIBJICHUST: aJIcOpOLMs U aGcopOLHMs ra30B. 30Ha CMECUMOCTH CHCTeMBI r'a3-HedTh. Onpe/iesieHre MUHUMAIBHOTO IaBJICHHSI
CMECHMOCTH, 30HBI ITPOPbIBA ra3a.

Chemical Thermodynamics hydrocarbons. Phase transformations of hydrocarbon oil and gas systems. Phase diagrams in
coordinates: pV; pT. Diagrams mixture. Sorption phenomena: adsorption and absorption of gases. Zone miscibility oil-gas
system. Determination of the minimum miscibility pressure of gas breakout zone.

Tema 3. PVT cBoiicTBa yrieBoJ0po0B H MHOTOKOMIIOHEHTHBIX YIJIeBOOPOAHbIX cMmeceil. Tepmoxumus u
KHHeTHKAa ropenus yriesoaopoaos Theme. PVT properties of the hydrocarbons and hydrocarbon multicomponent
mixtures. Kinetics and thermochemistry hydrocarbon combustion

P-V-T XapPaKTEPUCTHUKU I'a30B U (1)J'IIOI/IHOB. ypaBHeHI/Iﬂ COCTOAHUA, MATEMATHYCCKHUE MOICIIN.

OrnpejiesieHre JaBiieHusl HACHIeHNs U KoaddulmenTta cxumaeMoctu. OnpejiesieHue ra3ocoaepkanusi, 00beMHOTo
k03(punmenTa mwiactoBoi HetH. PekoMOMHMpPOBaHHBIE IPOOHI M1acTOBBIX (himonaoB. Cenapanus Hedptr. OCHOBHbIE
TEPMHUHBI XUMUUECKON KHHETUKY. VI3y4yeHne KHHETHKY Ha PHMepe TOpPeHus! yIiIeBOAOPOIOB.

PVT characteristics of the gases and fluids. Equation of state, the mathematical model. Determination of the saturation
pressure and compressibility coefficient. Determination of gas content, the volumetric ratio of reservoir oil. Recombined
samples of reservoir fluids. Oil separation. Key terms of chemical kinetics. The kinetics for example hydrocarbons
combustion.

Tema 4. CooTHOIIEHNE CTPYKTYPa-CBOMCTBO YIJI€BOJOPOA0B. 3aBHCHMOCTH TEMIIEPATyPhl KUNIEHHSI,
TEeMIIePaTYPhI IVIABJECHUA, TEMIIEPATYPbI BCIIBIINIKH, BA3BKOCTH, JaBJCHUA HACBIIIEHHOI'0 mapa, iioTHOCTH,
C’KHMAaeMOCTH, TEPMHYECKOI0 paciupeHns ot cocrapa He(ptu. CHcTemMa yriaesoaoposx ? Boaa. IMyJbCHH, HX
¢puznko-xnMuyeckne xapakrepuctukn. Mexdasnoe nHarskenne. Boitecnenne nHegtu sogoii. HopmaTtusnas
JIOKYMEHTanusl, oTpacjeBble cTanaapThl. Kosd punuent pacnpeaenenns B cucreMme He)Th-B0/a Ha IpUMepe
TpaccepoB Theme. Structure-property relationship hydrocarbons. The dependence of the boiling point, melting point,
flash point, viscosity, vapor pressure, density, compressibility, thermal expansion of the oil composition. hydrocarbon
system? water. Emulsions and their physico-chemical characteristics. Interfacial tension. Displacement of oil by
water. Regulatory documents, industry standards. The coefficient of distribution in the oil-water system, the example
of the tracers

Peosnornueckne xapakTepUCTUKH yIiIeBOJOPOJOB. 3aBUCUMOCTb TEMIIEPATyPbl KUTIEHH S, TEMIIEPATyphl TUIABICHUS,
TEMIIEPaTypPhl BCIIBIIKY, BA3KOCTH, JaBJIE€HUS HACBHIIIEHHOrO Napa, INIOTHOCTU, CKUMAEMOCTH, TEPMUYECKOTO

pacimpeHnus ot coctaBa He(ptu. [['OoMOreHHbI 1 reTeporeHHsid pactBop. CructeMa He(pTh-BoAa. V3ydeHne He(PTSIHBIX SMYIbCUI
(PU3MKO-XMMUYECKUMH MeToiaMu. MexkdasHoe HaTskeHue. BeitecHeHne Hedtr Bozoil. HopmartriBHast fokyMeHTanus,
oTpacneBble crannaptel. Koaduiment pacnpenenenus B cucreMe He(Tb-BOJa HA IPUMeEpe

TpaccepoB.

The rheological characteristics of hydrocarbons. The dependence of the boiling point, melting point, flash point, viscosity,
vapor pressure, density, compressibility, thermal expansion of the oil composition. Homogeneous and heterogeneous solution.
oil-water system. Oil emulsions Study of physico-chemical methods. Interfacial tension. Displacement of oil by water.
Regulatory documents, industry standards. distribution coefficient in the oil-water as an example of tracers.

Tema 5. Cnekrpodoromerpusi, UK-cnekrpockonus, razoBasi xpomarorpadus, 3jeMeHTHbIIl aHAJIu3
yrieBoiopoaoB. IIpakTuyeckoe npuMeHeHNe HA MPOMBIILIEHHBIX 00bekTax. Kosuongnas xumusi: Bonpocel
YCTOIYHBOCTH YIJIeBOAOPOJHBIX cucTeM topic. Spectrophotometry, infrared spectroscopy, gas chromatography,
elemental analysis of hydrocarbons. The practical application at industrial facilities. Colloid Chemistry: questions the
stability of hydrocarbon systems
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DU3HUKO-XVMUYECKHE METO/IBI ICCIIEIOBAHUS M aHAJIM3a COCTaBa U CTPYKTYPHI YIJIEBOJOPOIOB. M3MepeHre OnThIecKoi
ioTHOCTH pacTBopoB B Y@ u MK nmnanazonax. 3akon Byrepa Jlambepra-bepa. M3ydeHne ropeHus yriaeBo1opog0BMETOJOM
3JIEMEHTHOTro aHanu3a. ['a3oBas xpomarorpadus Ha IprMepe yrieBOJOPOJOB. XopMarorpahuieckoe pasjie/ieHue MKOB.

Physicochemical methods of investigation and analysis of the composition and structure of hydrocarbons. Measurement of the
optical density of the solutions in the UV and IR ranges. Bouguer law of Lambert-Beer. Studying the combustion of
hydrocarbons by elemental analysis. Gas chromatography for example, hydrocarbons. Hormatograficheskoe separation peaks.

Tema 6. Biunsinue yrjieBo10poJHOT0 COCTaBa HA XpPaHeHHe, TPAHCIOPTHPOBKY U nepepadoTky HecTu. Poan
(pu3HKO-XMMHYECKHUX CBOIiCcTB yriaesoaopoaos Ha Subject. Effect of hydrocarbon composition for storage,
transportation and processing of oil. The role of the physico-chemical properties of hydrocarbon to industrial design

DuU3NKO-XMMHUYECKHE CBOMCTBA YIJIEBOAOPOIOB, BIUSIONINE HA TOJ00P 000PYIOBaHUS 1JIsl UX XPaHEHUs], J0ObIYH 1
TpaHcropTupoBkU. Cenapanus ra3os, Beimagenue ACIIO, koppo3uoHHbIe CBOMCTBA, peosoruyeckue aktopsl. CBoiicTBa
CIKIKEHHBIX ra3oB. [IpenenbHo IonycTUMBble KOHIEHTPALMHY YIJIEBOAOPOIOB B Bo3ayxe. [IpoMbliiuieHHas 6e30MacHOCTb.
HopmartuBHas jokymMeHTauus.

Physico-chemical properties of hydrocarbon influencing selection of the equipment for storage, transportation and production.
Gas separation, loss of paraffin, corrosion properties, rheological factors. Properties of liquefied gases. Maximum allowable
concentrations of hydrocarbons in

the air. Industrial Safety. Normative documents.

5. IlepeyeHb y4eOHO-METOJUUECKOT0 00eCcmeYeH s  JJIsi CAMOCTOATEJbHON Pa60Thl 00yJalOIUXCs M0
U CIHILIIHE (MOIYJIIO)

CamocrosiTesbHas padoTa 00yYAIOIIMXCS BHIIOIHSETCS MO 331aHUI0 U IPH METOOMYECKOM PYKOBOJCTBE NperofiaBaTeisi, HO 6e3
€ro HeroCpeACTBeHHOro yyactust. CamocTosTeNbHast padoTa MoApa3IeNseTcsl Ha CaMOCTOSITENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYIUTOPHYIO CAMOCTOSITENbHYI0 paboTy. CaMocTosTebHAs padoTa 00yYAIOIIMXCS BKIIOYACT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (Pa3JesioB) TUCHMIUINHBL, TAK U MPOPadOTKY TeM (pa3/iesioB), OCBANBAEMBIX BO
BpeMsl ayIUTOPHOI padoThl. Bo BpeMst caMOCTOSITeNIbHOM paboThl 00yJaIoIIUecs YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIONHSIOT 3a1aHUs1, HANIPaBJICHHbIC Ha 3aKpeIIeHNue 3HaHUI 11 OTPaOOTKY YMEHHI M HABBIKOB,
TOTOBSTCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO IO JUCIUIUIVHE.

OpraHu3zalys CaMOCTOSITENIbHOW padoThl 00YYaIOIIMXCS perJiaMeHTUPYETCsl HOPMAaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOANYECKOI JIUTEPaTypOH U 3JIEKTPOHHBIMU 00pa30BaTE/IbHBIMU PECypCaMu, BKIIOYASI:

IMopsimok oOpraHU3alMK U OCYIIECTBIIEHUsI 00pa30BaTeIbHON JEeATEeIbHOCTH M0 00pa30BaTEIbHBIM IIPOrPAMMAaM BBICIIETO
o0pa3oBaHus - IporpaMmam OakajaBpuara, porpaMmMam ClielMaIuTeTa, IporpaMMaM MariucTparypsl (YTBEpKIECH MPUKA30M
MuHucTepcTBa HAYKH U BhICIIero odpasoBaHus Poccuiickort Pepepanuu ot 6 anpens 2021 roga Ne245)

IMucemo MunuctepcerBa odpazoBanust Poccuiickoit denepanun Nel14-55-996un/15 ot 27 Hosi6ps 2002 r. "O6 akTuBU3aMK
CaMOCTOSITEJILHOW padOThI CTY/IEHTOB BHICIIIMX YYeOHbBIX 3aBe/leHuit"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepanbubIil yHUBEpCUTET"

IpaBuna BHyTpeHHEro pacrnopsika (eaepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOT'O 00Pa30BaTeNIbHOTO YUPEKJEHHs BBICLIIETO
npogeccuoHaibHOro oopazonanus "Kazanckuit (IpuBosnkckuil) (peaepanbHblil yHUBEpCUTET"

JlokanbHble HopMaTuBHBIE akThl Kazanckoro (ITpusomkckoro) deaepaibHOro yHUBEpCUTETa

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIHHUILIUHE (MOIYJII0)

(DOHH OLICHOYHBIX CPEACTB M0 JUCHUILIMHE (MOJIyJ'IIO) BKJTIOYACT OLICHOYHBIC MAaTEPpUAJIbl, HAIIPABJICHHLIC HA IPOBEPKY OCBOCHUS
KOMHCTCHHI/Iﬁ, B TOM YUCJIE 3HaHPII>i, yMeHI/Iﬁ 1 HaBBIKOB. (DOH,H OLICHOYHBIX CPEACTB BKIIOYACT OLECHOYHBIEC CPEACTBA TEKYIIETO
KOHTPOJIA U OHEHOYHbIC CPEACTBA HpOMe)KyTOLIHOI;’I aTTeCTalluu.

B ¢onIe 01IeHOYHBIX CPENICTB COAEPKUTCS CeayoIas HHPOPMaIus:

- COOTBETCTBUE KOMIIETCHITNI TUIAHUPYEMBIM pe3yJIbTaTaM 00yJeHHs TI0 TUCIUTUTIHE (MOYIIIO);

- KpUTepHH OLIEHUBaHUS ¢(DOPMUPOBAHHOCTH KOMITETEHITHA;

- MeXxaHu3M (POPMUPOBAHUSI OLIEHKU MO JUCHUILIMHE (MOYJIIO);

- OTHCaHMe MOpsIAKa IPUMEHEHHS 1 IIPOLIEAYPHI OIIEHIMBAHUS TS KKIOTO OLIEHOYHOTO CPEACTBA;
- KpUTEpUU OLIEHUBAHMS JIJIs1 KaXIOTO OLIEHOYHOT'O CPEe/ICTBA;

- COACPIKAHNC OLUCHOYHBIX CPEACTB, BKJIIOYAA TpC6OBaHI/IH, MMPEAbABIIACMBIC K HeﬁCTBHHM o6y'1a101m/1x05{, AEMOHCTPUPYCEMbBIM
pe3yjibTaTaM, 3alaHUA pa3/IMYHbIX TUIIOB.

PoHJ1 OLIEHOUHBIX Cpe€ACTB IO AMCHUIUIMHE HAXOUTCA B HpI/IJ'[O)KeHI/II/I 1x nporpamMmMe JUCHUITTMHBI (MO}IyJ’IIO).

7. IlepedeHnb JATEPATYPHI, HEOOXOJUMOM JJIsI OCBOEHHS U CIUILINHBI (MO TyJIs)

3 A
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OcBoeHMe JUCIMIUIMHBL (MOJIYJIs) PEAToJiaracT u3yuyeHne OCHOBHOM 1 JIONIOJIHUTEIIbHON yueOHOM nTepatypsl. Jlnteparypa
MOXKET OBITh JIOCTYITHA 00YYaIOIIMMCsI B OTHOM U3 JIBYX BApUAHTOB (JIMOO B 0O0MX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOINOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHbIX KPY 10roBopos ¢
MPaBOOOJIAJATEISIMHU;

- B leyaTHOM Bujie - B HayuHoit 6ubimoreke um. H.U. Jlo6aueBckoro. OOydJaromiuecs moy4yanT YIeOHyI0 JIUTepaTypy Ha
aOGOHEMEHTE IO YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpABHJIAMK TIOJTb30BaHUsI HaydHO!H OHOIMOTEKON.

DJIeKTPOHHBIE U3JAHUS JOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEICHUN 00YYaIOIIMMCS CBOETO JIOTUHA U MapoJis OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTpOHHBIH yHUBepcuTeT" . [Ipy HCONb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydamonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaXKIOrO U3 U3JaHUI OCHOBHOM JIUTEPaTyphl M He MeHee 0,25 aK3eMIIspa JOTOIHUTEIFHOH JIUTEpaTyphl Ha
Ka)k10ro 00y4Jalomerocsi U3 4cia Juil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOI 1 JOTIOJHUTENBHON YUeOHOM IMTEpaTypbl, HEOOXOIMMON [JIsi OCBOSHUS JUCIMIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipusoxennu 2 k paboyelt mporpamMmMe JUCHUILTMHBL. OH MOJIEKUT OOHOBJICHHIO TPY N3MEHEHNH YCIIOBUiA 10roBopoB KOV ¢
npaBooOJIagaTes sIMU JIEKTPOHHBIX M3/IaHWI U IPY U3MEHEHNH KOMIUIeKToBaHus (oHnoB HayuHoi 6udmmorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCITHILIAHBI (MO TyJIsT)

1. Hayynas 6ubnuoreka MI'Y - www.lib.msu.su

2. Hayunas 6u6nmorteka Poccuiickoro rocyrapctBeHHOro yHuBepcutera Heptu u raza M. 1.M.I'yOkuHa - www.gubkin.ru
3. Bubnmoreka CaHKT-neTepOyprckoro yHuBepcuteta - www.unilib.neva.ru

4. Hayynas ou6moreka Cudl' TY - www.lib.sibstru.kts.ru

5. Poccwmiickas rocyjapcTBeHHast Oubnmoreka - www.rsl.ru

9. MeToquyecKkne yKa3aHus /sl 00y4YaronuXxcs M0 0CBOEHUI0 JUCIHUILINHBI (MO TyJis1)

Bujg paéor MeToauuecKue peKoOMeHIamun

JIEKLINH Mertoguyeckre peKOMeHIALHU Py paboTe HaJl KOHCIIEKTOM JieKIuH. CIlyIllaHHe U 3aIMCh JISKIHH - CIIOXKHBIHA
B/ By30BCKOMW ayAUTOPHOH paboThl. BHMMaTebHOE CyIiaHue M KOHCIIEKTHPOBAHUE JISKIUI MTPEAIoiaraeT
VMHTEHCHBHYIO YMCTBEHHYIO JIeSITeIbHOCTD CTyieHTa. KpaTkue 3armicy JeKIui, UX KOHCIIEKTHPOBAHHUE IIOMOTaeT
YCBOHTD YUeOHBIN MaTepuall. PaboTas HaJ KOHCTIEKTOM JIEKIMH, Bceraa He0OX0IMMO UCIIONIb30BaTh HE TOJBKO
y4eOHHK, HO H Ty JIATEPATypy, KOTOPYIO JAOTIOJIHUTEIBHO PeKOMEHI0BAI JIEKTOp. [ JTaBHOE B IIEpHOJ ITOArOTOBKH
K JIEKLIMOHHBIM 3aHATHUSM - HAY9UTHCSI METOJaM CaMOCTOSITETIbHOTO YMCTBEHHOTO TPY/jd, CO3HATEIbHO Pa3BUBATh
CBOM TBOPYECKHE CITIOCOOHOCTH M OBJIaJi€BaTh HaBbIKAMH TBOPYECKON paOboThI. 17151 3TOro He0OXOAMMO CTPOTO
co0umoiaTh TUCIUILIMHY Y4eObl U IToBe/ieHHs. YeTKoe IIIaHUpOBaHUE CBOETO padoyero BpeMeHH U OT/bIXa
SIBJISIETCS] HEOOXOAMMBIM YCJIOBUEM [IS1 YCIIEIIHON CaMOCTOSITEbHON padoThl. Hy:KHO OCYIIeCTBIIATH
CaMOKOHTPOJIb, KOTOPBIH SIBJISIETCS HEOOXOMMBIM YCJIOBHEM YCHEIHOW yueObl. Ecii 4to-To ocranoch
HEBBIITOJIHEHHBIM, HEOOXOIMMO M3bICKATh BpeMs [U1s1 3aBepILCHHS 3TOI YacTH padoThl, He yMeHbIIask 00beMa
HeJeJbHOrO TUIaHa.

nadoparopHeie | MY k nabopatopHoi padoTte

padoThI I[Tpu BBITIOJIHEHHUH JTAOOPATOPHOM PABOTHI CTYAEHT PYKOBOJACTBYETCS MTPABMIAMH, U3JIOKEHHBIMU B OITUCAHUY
paboThl (ormrcaHue paboThl TPEAOCTABISETCA TIPENoaBaTesieM 100 B IEKTPOHHOM BHUJIE, JIHOO HA TBEPIOM
Hocutene). V3ydueHre TeOpeTUuIecKoro MaTepuaia, N3M0KeHHOTO B IAHHBIX METOANYECKUX YKA3AHHUIX TOMOTraeT
NPABUJILHO BHIIOJHUTH PA0OTY M IOCTUTHYTH LEJIb JAHHON padoThl. CaMOCTOATENBHO aHAIM3UPYET MOTyYEHHbIE
Pe3yJIbTAaTh U JeJaeT COOTBETCTBYIONIME BHIBOIbI, OTBEYAET HA KOHTPOJIBHBIE BOITPOCHI.

SAEKTPOHHBH
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Bujg paéor

MeToanuyeckue peKOMeHIalu

€aMoCTOSI-
TeJbHas padoTa

BrinosnHstioTcst pa3HOoOpa3Hble BUIbI CAMOCTOSATENBHON padoThl (B TOM YHCIIe, MMCbMEHHBIE paboTHI (3cce,
pedepaTsl), MyJIbTUMEUIHBIE IPE3EHTALMN ), OXBATHIBAIOIINE OCHOBHBIE BOIPOCH! JaHHOTrO Moay:s. Ilpu
HaNMCaHWH MICbMEHHON pabOThl PEKOMEHIYETCsI BHIIEIUTh OCHOBHBIE KATErOpHUy JJIsl aHan3a. V3yueHHbI
MaTepuajoM HeOOXOAMMO CUCTEMATU3UPOBATh U TIPEJCTaBUTh B BUJIE OCHOBHBIX ITOJIOXKEHMI, PaCKPhIBAIOIINX
coziep)xanue otBera. [Ipy MOAroToBKe K MMChbMEHHOW paboTe HEOOXOAMMO PaCKpHITh COJEpKaHUe TEMBI, a
VIMEHHO MOATOTOBUTH KOHCIEKT OTBETOB Ha NpejlaraeMble Bonpockl. OTBET Ha Kax/blii BOIIPOC PEKOMEHYeTCs
CTPYKTYpHPOBaTh, BBIJIEJIMB OCHOBHBIE ITyHKTHI TEMblL. PekoMeH1yeTcst mpopaboTaTh HOHSITUIHHBIN armapaT no
TeMe. Y poBeHb IOHUMaHKs MaTepHaa PEKOMEHIYETCs OLIEHUTh IIPEJBAPUTEIIBHO C IIOMOLIBI0 CAMOIIPOBEPKHU.
OG6y4eHre MMCbMEHHOW peyu IpeanonaraeT (popMHUpoOBaHUE YMEHUS U3JIaraTh CBOU MBICJIH, YyBCTBA U MHEHHE
IO TIOBO/ly M3y4YaeMbIX TeM B hopMe COUMHEHHs! 1y cce. OCHOBHAS 1eJIb IIMCbMEHHOM paboTHI - MPEICTABHUTh
COOCTBEHHbBIE MBICIIM U U/IeV TI0 33]JAaHHOH TeMe, TPaMOTHO BHIOMpast JIEKCUYECKHE ¥ TPaMMaTHYECKUE €IHHILIBI,
clieysi IpaBuJIaM TIOCTPOEHHsI CBSI3HOTO MMCbMEHHOTo TeKcTa. Heo6xoanmo oOpaTuTh BHUMaHKE CTYICHTOB Ha
ciepyolee: 1. B IMCbMEHHOH paboTe I0JKHO OBITh OTpakeHo ciieaylolee: OTpaBHas uaes, cofepxarebHoe
PacKpBITHE KOHKPETHOM TeMbl. APryMEHTUPOBAaHHOE U3JI0KEHUE OJTHOTO - IByX OCHOBHBIX T€3UCOB. BriBOS. 2.
O6beM MUCbMEHHO pabOoThI HE I0JKEH ITPEBBIIIATh S-X CTPaHUIL IeYaTHOTro TeKcTa (Ho He MeHee 2). 3. Pabora
MOXKeT ObITh 0O(hopMIIEHa € TOMOIIBI0 KOMIIbIOTepHBIX porpamm (MS Office), B 1.4. rpaduueckux. 4. Kpurepun
OLIEHKHU paboT: cojiepkaHue, HehOpMaIbHBIA MOAXOJ K TEME, CAMOCTOSITEIbHOCTb MBIIIJIEHHSI, KPyro3op,
yOeqUTeTbHOCTh apryMEeHTALMN, TPAMOTHOCTb, 0hopMIIeHHEe PabOTHL.

3a4€T

INoxaroToBka cTygeHTa K 3a4eTy BKJIOYAET B ceOsl TPH Tall:

- caMocCTOsITeNIbHAs paboTa B TEUEHNE CEMECTpa;

- HENIOCPE/ICTBEHHAs MTOATOTOBKA B JHH, MPEAIIECTBYIOIIME 3a4eTy 110 TeMaM Kypca.

- TIOJITOTOBKA K OTBETY Ha BOMPOCHI, COAEpXKalIiecs: B OuieTax.

Jluteparypa aJ1s HOArOTOBKM peKOMEHIyeTcs MpenoaaBateseM. s HOMHOTH yueOHON nH(pOpMaIyy 1 ee
CpaBHEHHMs JIydllle UCIIOIb30BaTh He MeHee ABYX YU4eOHHKOB. CTyIeHT BIpaBe caM MpUIepPKUBATHCS J000H 13
MIPeCTaBIeHHBIX B y4eOHUKAX TOUEK 3peHHs 110 CIIOPHOM npodiieMe (B TOM YHCiIe OTIIMYHOM OT MperofaBaTes),
HO TIPY YCJIOBUH JOCTATOYHOW HAyYHOM apryMeHTAIIUH.

OCHOBHBIM HCTOYHUKOM ITOATOTOBKH SIBJISIETCS] KOHCIIEKT JIEKLWH, Tie YUYeOHbI MaTepHall JaeTcs B
CHCTEMaTH3MPOBAHHOM BHJIE, OCHOBHBIE TIOJIOKEHHS €r0 JETATU3UPYIOTCS, OAKPEIUISIOTCS COBPEMEHHBIMU
akTamu 1 HHGOPMALHEH, KOTOPBIE B CHJTy HOBU3HBI HE BOIILIM B OIyOJIMKOBaHHbIE NIeYaTHbIE HCTOYHUKY. B
X0Jie MMOArOTOBKH CTY/IeHTaM HeoO0X0OUMO o0paliaTh BHUMaHHe He TOJIbKO Ha YPOBEHb 3allOMUHAHMsI, HO U Ha
CTereHb TOHUMaHUS U3JIaraeMbIX MPoOJIeM.

3auer MpoBOAMTCS MO OMJIETaM, OXBATHIBAIOIIMM BeCh IPOHIeHHBIN MaTepual. [1o okoHYaHNU OTBeTa
9K3aMEHATOP MOXET 33/1aTh CTY/ICHTY JOTIOJIHUTEIbHbIE U yTOYHSIONIME BOIPOck. Ha MoAroToBKy K oTBETY 1O
BOIIpOCcaM Ousieta CTyeHTy Jaetcs 30 MUHYT C MOMEHTA ITOTyYeHHsT UM OuieTa.

TMoArotoBka K 3a4eTy COCOOCTBYET 3aKPEIUICHHUIO0, YrIyOIeH!I0 1 0O0OIIEHUIO 3HAHUH, TTOJIy4aeMbIX, B TIpoLiecce
00y4eHHs, a TAKKe IPUMEHEHHUIO UX K PEICHHIO MPAaKTUIECKUX 3a1a4d. ['0TOBSCh K 3a4eTy, CTYIeHT JIUKBUAUPYET
UMeloIHecs Tpo0esIbl B 3HAHUSX, YIIyOIseT, CHCTeMaTH3UPYeT 1 YIIOpsIounBaeT CBOM 3HaHus. BHauase crenyer
MIPOCMOTPETh BECh MaTEpHal 110 CAaBAEMOM JUCLUIUIMHE, OTMETHTD JUIs ce0s1 TpyAHbIe BOIIPOCH. B 3akimoyeHne
elre pa3 1e1ecoo0pa3Ho MOBTOPUTH OCHOBHBIE TT0JI0KeHHs. CucTeMaTiiecKas IOArOTOBKA K 3aHATHSM B TEUCHHUE
ceMecTpa MO3BOJIUT MCIIOIb30BATh BPEMsI CECCHU TS CUCTEMATH3alil 3HAHUIL.

9K3aMCH

[NoaroroBka cTyeHTa K 9K3aMeHY BKJIIOYAeT B ceOsl TPH ITall:

- caMOCTOsATeNIbHAS PaboTa B TEUEHUE CEMECTPA;

- HEIIOCPEICTBEHHAs [IOArOTOBKA B [IHY, MIPEIIECTBYIOIME 3a4eTy/9K3aMeHy 110 TeMaM Kypca.

- IOATOTOBKA K OTBETY Ha BOIIPOCHI, COJIepKalliecs B OueTax.

Jlutepartypa Aj1s HOATOTOBKHU K 9K3aMeHy peKOMeH[yeTcs IpenojaBareseM U ykazaHa B DOPe. [j1s1 HOIHOTHI
yue6HOI MH(pOPMaIMKY U ee CpaBHEeHHU I JIydllle UCIIOIb30BaTh He MeHee IBYX yueOHUKOB. CTyJeHT BIpaBe cam
TIPU/IEPKUBATHCS JII0OOW M3 MPEJICTABJICHHBIX B yUeOHUKaX TOUEK 3PEHUs 110 CIIOPHOM 1pobiieme (B TOM unciie
OTJINYHOM OT IpernoaBaTesisi), HO IpH YCJIOBUM JIOCTATOUYHON HaAyYHOW apryMeHTalnH.

OCHOBHBIM HCTOYHHMKOM TIOJITOTOBKH K 9K3aMeHY SIBJISIETCS] KOHCIIEKT JIEKLIMH, I/l yIeOHBI MaTepHa JaeTcs B
CHCTEMaTH3UPOBAHHOM BH/JI€, OCHOBHBIE ITOJIOKEHUS €r0 AETATN3NUPYIOTCS, TIOJKPEIUISIOTCS COBPEMEHHBIMU
(bakramu 1 nH(pOpPMaIHEl, KOTOPBIE B CHITy HOBU3HBI HE BOLIUIA B OITyOJIMKOBaHHbIE ITeYaTHbIE ICTOUYHUKY. B
XO0Jle IOATOTOBKHM K 9K3aMeHY CTyAeHTaM HeoOXOAMMO oOpallaTh BHIMaHUE HE TOJILKO Ha YPOBEHb
3aMOMMHAHUS, HO M Ha CTETIeHb TOHMMAaHUsI M3JIaraeMbIX pooJieM.

SK3aMeH MPOBOAUTCS 110 OMJIETaM, OXBATHIBAIOIINM BECh MPOIeHHbIA MaTepuai. [lo okoHYaHun oTBeTa
9K3aMEHATOP MOXKET 33/1aTh CTYJCHTY JOMOJHUTENbHBIE U YTOUYHSIONIHE BONPockl. Ha oroToBKy K OTBETY 110
BOIIpocaM Ousieta CTyeHTy JaeTcs 30 MUHYT C MOMEHTA [IOJTyYeHUs UM OuieTa.

Crpannua 9 u3 12.
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10. Ilepeyens nH(MOPMANHOHHBIX TEXHOJIOTHI, HCHOJb3YEeMbIX IPH OCYIIEeCTBJIEHHH 00Pa30BaTeJILHOr0 Mponecca
o JUCHHILUINHEE (MOAYJII0), BKJIIOYAsl IepedeHb NPOrpaMMHOro odecnedeHnst 1 HH¢ OpMaMOHHBIX CIIPaBOYHBIX
cucrTeM (IpH HEO0OXO0UMOCTH)

[NepeueHs MH(MOPMAITMOHHBIX TEXHOJIOTUH, MCIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEIbHOTO MPOIEcca MO JUCIUIUIIHE
(Momym0), BKJTIOYast IlepedeHb MporpaMMHOro odecrieueHns: 1 MH(OPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k pabodeil mporpamme TUCHHUIUIAHBI (MOAYJIS).

11. Onncanne MaTepHaJIbHO-TEXHHYECKOM 0a3bl, HEOOXO0 MO /IJIsl 0CYIIeCTBJIEHUSI 00Pa30BaTEJILHOTO
npoiecca no JUCIUIIn"e (MoJayJai0)

MaTCpI/IEU'[I)HO-TGXHI/I‘ICCKOC obecrieueHre 06pa30BaT€J’[bHOFO mnpomnecca 1no AMCuuIinHe (MO,HyJ'[IO) BKJIIOUaET B ceOs cilenymomue
KOMIIOHCHTHI:

INomelneHyst AJst CAMOCTOATENBHOM PaOOThI 00YUaIOIIMXCsl, YKOMIUIEKTOBAHHBIE CIIELMAIM3HPOBAHHOM MeOebIo (CTOJIBI U
CTYJbs1) ¥ OCHAIIIEHHBIE KOMITBIOTEPHON TEXHUKOW C BOZMOKHOCTBIO MOAKIIOUeHus1 K ceTu "MHTepHeT" u obecriedyeHreM JocTyra
B JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa3oBarebHylo cpeny KOV.

Yy4eOHble ayqUTOPUH /TSI KOHTAKTHOHM padoTHI ¢ MpernoaBaTesieM, YKOMITJIEKTOBAaHHbBIE CIIeIMaIN3UPOBAaHHON MeOebio (CTOJIBI
U CTYJIbSI).

KomrbloTep 1 IpUHTEp AJIs paclevyaTKy pa3JaTOYHbIX MaTepUasoB.

MynabTuMeauiiHas Ay AUTOPUSL.

Crenuanu3upoBaHHasi J1abopaTopusl.

12. CpeacrBa aganranuu NpenoaaBaHus JHCIHILIMHBI K MOTPEOHOCTAM 00yUYaIomUXCcs HHBAJINI0B U JIHIL C
OrpaHN4YeHHbIMU BO3MOKHOCTSIMH 3/10POBbs

Ipu HEOOXOAUMOCTH B 00pa30BaTEILHOM IPOIIECCe MIPUMEHSIIOTCS CIIEAYIOIIE METO/IbI M TEXHOJIOTUH, O0JIeryaoiime
BOCIIpHSATHE WHPOPMAIUU 00yJYAOIINMUCS MHBATUAAMH U JIUIIAMH C OTPAHUIEHHBIMU BO3MOKHOCTSIMU 3I0POBbSI:

- CO3/laHNe TEKCTOBOW BEPCHUU JII0OOr0 HETEKCTOBOIO KOHTEHTA [l €70 BOZMOXKHOIO IPe00pa30BaHUs B aJIbTEPHATHBHbIE
(bopmbl, y10OHBIE TS pa3IMUYHBIX MTOJIb30BATENIEH;

- CO3/IaHHMEe KOHTEHTA, KOTOPBIA MOXXHO NPEICTABUTh B PA3IMYHBIX BUJAX O€3 MOTEpU JaHHBIX WM CTPYKTYPBI, IPELyCMOTPETh
BO3MOXXHOCTh MACIITAOUPOBAHMS TEKCTa ¥ U300paKeHHH Oe3 MoTepr KayecTBa, PeLycMOTPeTh JOCTYITHOCTb yIPaBICHUS
KOHTEHTOM C KJIaBUaTyPBI;

- CO3J]aHK1e BO3MOKHOCTEH JUIsi 00Yy4aloIMXCsl BOCIPUHUMATH OJJHY M TY ke MH(OPMAaIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIPUMEp,
TaK, YTOOBI JIMLIA C HAPYIICHUSIMH CJIyXa MOJTy4Yad HH(POPMALHIO BU3YAIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPUMCHEHUEC IPOIrPaMMHBIX CPEJICTB, 06CCHC‘II/IBaIOH.[I/IX BO3MOXHOCTb OCBOCHUA HABLIKOB 1 yMeHI/IfI, (l)OpMI/IpyCMI)IX
,I[HCLIHHJIHHOﬁ, 3a CUYET AJIbTEPHATUBHbBIX CHOCO6OB, B TOM 4MCJI€ BUPTYAJIbHBIX na60paT0pm7I " CUMYJIAITMOHHBIX TeXHOJIOFHfI;

- IPUMEHEHNEC TUCTAHIIUMOHHBIX 06pa30BaTeJ’[LHbIX TEXHOJIOTHI U1 Tiepeiavun I/IHq)OpMaL[I/II/I, OpraHmsal pa3jinvHbIX Cl)OPM
HHTCpaKTHBHOfI KOHTaKTHOU pa6OTbI 06yqa10Lueroc;{ C npenojaBarejieM, B TOM YUCJIE BC6I/IHap0B, KOTOPbIE MOTYT OBITH
HCIIOJIb30BAHbI I TPOBEACHN A BUPTYAJIbHBIX J'ICKLII/IfI C BO3BMOJKXHOCTBIO B3aHMOHCﬁCTBH§[ BCEX YUACTHHUKOB JUCTAHIITMOHHOI'O
06y‘{eHI/IH, MPOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITTIOJTHEHHBIX pa60T, MMPOBEACHUSA TPEHUHIOB,
OpraHmsalyn KOJUIEKTUBHOM pa60TbI;

- IPUMCHEHHNC JUCTAHIIMOHHBIX 06pa3OBaTCHbHI>IX TEXHOJIOTHI JUIS OpraHnu3atn (bOpM TEKYHIEro U NpoMeKyTOYHOI'O
KOHTPOJIA;

- YBEJIMYCHUE TTPOJOLKUTEIILHOCTU CIa4n 06y‘IaIOIJ_II/IMC$I WHBAJIMAOM HJIA JIUIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMC)KyTO‘{HOIjI aTTeCTalluH 110 OTHOLICHUIO K yCTaHOBHCHHOI;'I MPOAOJIKUTEIIbLHOCTU UX CAAYU:

- IPOJOJIKUTEIIbHOCTU CAa1n 3a4éTa Wi 9K3daM€Ha, IIPOBOANMOIO B MMUCbMEHHOMN (I)OpMC, - He Ooutee yuem Ha 90 MHMHYT;

- IPOJOJIKUTEIPHOCTH MOATOTOBKYM 00YYAIOIIEerocsi K OTBETY Ha 3auéTe MM 9K3aMeHe, IIPOBOAMMOM B YCTHO# (opMme, - He
6osiee yeM Ha 20 MUHYT;

- MPOJOJIKUTENILHOCTY BBICTYIUIEHUsI 00YYAIOIIErocs MpH 3alliuTe KypcoBOil paboThI - He Oosiee yeM Ha 15 MuHYyT.
IIporpamma coctaBneHa B coorBetctBuM ¢ TpedoBanusMu PI'OC BO u yueOHBIM 11aHOM 10 HamnpasieHuo 21.04.01

"Hedrerazosoe neno" u marucrepckoit nmporpamme "Hedrerasosas unxenepus (Petroleum engineering) (¢ npuMeHeHueM
3JIEKTPOHHOTO 00YYEHHsI U JUCTAaHIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHI)" .

SAEKTPOHHBH
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IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpasnenue nogrorosku: 21.04.01 - Hedrerazopoe neio
[poduns noprorosku: Hedrerazoras nnxenepus (Petroleum engineering) (¢ mprMeHeHUEM JEKTPOHHOTO 00yUYEeHUS U

JUCTAHIIMOHHBIX O6Qa30BaTCHLHbIX TEXHOJIOTHI)

KBaJ’[I/I(pI/IKaHI/IH BBIITYCKHUKA: MarucTrp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHus Mo oOpa3oBaTesibHOM nporpamme: 2024

OcHoBHas JuTepartypa:

1. Manxaii, B.H. Hedsiaple aucriepcHble cucteMsl : yaeOHoe mocoone / B.H. Manxkaii, JI.B. Yekanmesa ; ToMckuit
TIOJIMTEXHIYECKUI yHUBepcHTeT. - Tomck : M3narenbcTBo ToMcKoro rmojmTexHmueckoro ynusepeurera, 2016. - 148 c. - ISBN
978-5-4387-0720-2. - Tekcr : anexTponHbiid. - URL: https://znanium.com/catalog/product/1043930 (nata oOpamuieHus:
30.01.2024). - Pexum goctyna: o NOAMHCKE.

2. dusnyeckast XUMUS: TEOPUS U MIPAKTUKA BHINOJTHEHHUS PACYETHHIX padoT : B 2 4. 4. 1 DKCTEeHCHUBHBIE CBOMCTBA TOMOI'€HHBIX
cucrem: yueOHoe nocooue / Crenanosckux E.U., Bunorpanosa T.B., Bpycuuubina JI.A., - 2-e u3z., crep. - Mocksa : diuHra,
2017. - 135 c.: ISBN. - Tekcr : anextponnsiil. - URL: https://znanium.com/catalog/product/959353 (nata oGpaieHusi:
30.01.2024). - PesxxuM gocTyna: Mo MOIIKCKE.

3. Psa6os, B. [I. Xumus Hedu u raza : yuedroe nocodue / B.JI. Psa6oB. - 3-e u3a., ucmp. u joi. - Mocksa : UHOPA-M, 2023. -
311 c. - (Bsiciiee odpaszoBanue: bakanaspuar). - DOI 10.12737/1017513. - ISBN 978-5-16-015106-9. - TekcT : 371eKTPOHHBIN.
- URL.: https://znanium.com/catalog/product/1971815 (nara oopamenus: 30.01.2024). - Pexxum goctyna: o Hojnmcke.

4. lepsioun, B. A. ®duzndeckas Xumusi JUCTIEPCHBIX cUcTeM: yueOHoe nocobue / Iepsaoun B.A., ®apadonroBa E.IL., - 2-e u3n.,
crep. - Mockga :®@nunTa, M3garensctBo Y pansckoro yausepcureta, 2017. - 88 c. - ISBN 978-5-9765-3090-4. - Tekcr :
anekTpoHHsbIi. - URL: https://znanium.com/catalog/product/946680 (nata obpainenus: 30.01.2024). - Pexum gocrymna: 1o
HOJIIUCKE.

JomnmoJHUTEILHAS IUTEpATypa:

1. BopmeBckuii, A. 5. ®usndeckas Xumus : yIeOHUK : B 2 ToMax. Tom 2. Ctatuctudeckas TepMoauHaMuka / A. 4.
Bopmesckuit. - Mocksa : UTHOPA-M, 2023. - 383 c.- (Briciiee o6pazoBanue: bakanaspuar). - DOI 10.12737/20864. - ISBN
978-5-16-011788-1. - Texkcr : anexTponHsIid. - URL: https://znanium.com/catalog/product/1914144 (nata oOpauieHus:
30.01.2024). - Pexum goctyna: o NOAMHCKE.

2. EpemuH, B. B. OcHoBbI 00111e#t ¥ (przudeckoit xumun : yueOHoe nocodue / B. B. Epemun, A. 4. BopieBckuil. - 2-e 3.
ucrp. - Honronpynusiii : M3patensckuii Jom 'MaTtennext’, 2018. - 848 c. - ISBN 978-5-91559-250-5. - TekcT : 37I€KTPOHHBIH. -
URL: https://znanium.com/catalog/product/1022497 (mata odpamenus: 30.01.2024). - Pexum qoctyma: Mo MOAIucKe.

3. Iukosckwuit, 0. W. [IpupoaHbie 1 TEXHOr€HHBIE TIOTOKM YIIEBOAOPOAOB B OKpYskamomiel cpee : MoHorpadus / 10. 1.
IMukosckuid. - Mocksa : THOPA-M, 2019. - 207 c. - (Hayunas mbicip). - ISBN 978-5-16-011190-2. - TekcT : 31€KTpOHHBII. -
URL: https://znanium.com/catalog/product/1032987 (nara obpamenusi: 30.01.2024). - Pexxum gocTyna: 1o noanmcke.
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K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
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IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpasnenue nogrorosku: 21.04.01 - Hedrerazopoe neino

[poduns noprorosku: Hedrerazoras nnxenepus (Petroleum engineering) (¢ nprMeHeHUEM JEKTPOHHOTO 00yYEeHUS U
OVMCTAHIMOHHBIX 00PAa30BATEIbHBIX TEXHOIOTHIA)

KBEU[I/I(I)I/IKHHI/IH BBIITYCKHUKA: MarucTrp

dopma oOydeHust: 0UHOe
SI3bIK 0OyUEeHMS: PYCCKMIA
Ton Havana o0yueHus Mo oOpa3oBaTesibHOM nporpamme: 2024

OcBoeHye JUCLUIUIMHBL (MOYJIs1) IPeAoaraeT HCIO0JIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ams Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiien ooydaommmest. D5C "ZNANIUM.COM" conep:xuT npon3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUEHBIX, PyKOBOJUTEJIEN FOCYy JapCTBEHHBIX OPTraHoB, MperoAaBaTesield BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3uuHbIX cpepax 6uzHeca. Ponp 6ubnmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAHAAPTOB 1 BKJIIOYAET YIeOHUKH, YUeOHbIe TOCOOMSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONEINH, CIIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIAaJIbHbIE TIEPHOINYECKUE N3aHU U U3JaHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYyeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanusi (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1l JaHHON AMCLMIUIMHBI MIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-OUOINOTEYHON CHCTEME
"KoHCyJIbTaHT CcTy/ieHTa", JOCTYIT K KOTOPOW MpeAoCcTaBiieH 00ydaniumMcsi. MHOronpoguiIbHbIH 00pa30BaTelibHbIA pecypc
"KoHCYJIbTaHT CTy/ieHTa" SIBIISIETCS 3IeKTPOHHOM Oubmoreunol cucremont (BC), npelocTaBsIonel J0CTyII Yepes3 ceTh
WHTepHeT K y4eGHOM IMTepaType U JOMOJHUTEIbHBIM MaTeprajiaM, IpUoOPETEHHBIM Ha OCHOBAaHUH MPSIMBIX JOTOBOPOB €
npaBoodnaanatessiMu. [10THOCTBIO COOTBETCTBYET TPEOOBAHUSM (pefepabHBIX FOCYyIaPCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB
BBICILIET0 00pPa30BaHMs K KOMIUIEKTOBAHUIO OMOIMOTEK, B TOM YKCIIE JEKTPOHHBIX, B YacTH (hOPMHUPOBaHKsI (POHIOB OCHOBHOM
¥ IOTIOJTHUTEIBHON JTUTEPaTYPBL.
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