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1. Ilesb U MUIaHUpYeMBbIe Pe3yJIbTATHI OCBOCHHMSA THCIUTIIHHBI

[{epr0 OCBOCHUS TUCIIATLINHBI SBISCTCS POPMUPOBAHUE CIICTYIOIINX KOMITCTCHITHH:

OIIK-1 CnocobeHn ¢opMynupoBaTh W peliaTh aKTyaldbHbIE M 3HAUYMMBIE MPOOIEMBI
MaTeMaTHKH.

I[IK-1 CrnocobeH caMOCTOSATENhHO pelaTh HCCIeAOBAaTEIbCKUE 3a7aud B paMKax
peaM3aiyy HayIHOTO (HaAYyYHO-TEXHUIECKOT0, MHHOBAIIMOHHOTO) TTPOCKTA.

PesynpTaramMu 0cBOEHUS IUCHUIUTHHBI SBISIOTCS CIEIYIONINEe UHANKATOPHI TOCTHKECHUS
KOMIIETECHIINH:

HNOIIK 1.1 ®opmynupyeT MOCTaBICHHYIO 3aJady, IMOJIB3YETCS SI3BIKOM MpPeaMETHOU
obyacTi, 000CHOBAHHO BHIOMPAET METO/I PEIICHUS 3a/1auH.

UIIK 1.1 TIIpoBoauT wuccleqoBaHMs, HAMNpaBICHHbIE Ha pEIICHHE OTJCIbHBIX
HCCIIeIOBATEIIbCKIX 3a]1a9

2.3aaa4m 0CBOCHUSA TUCHHUIINHBI

HayuuTbcs popmynupoBaTh NpoCcThle MaTeMaTHYECKHE MOJIETH MPOLECCOB (PUIbTpaluu
XKUJKOCTEN U ra3oB B Pa3IMYHbIX 110 CBOEH CTPYKTYpE MOPHUCTHIX CpeAax, a TAKKe MPUMEHSTH B
HCCIIeIOBaHUSIX MaTeMaTHUECKHe U YHCIeHHbIe Mosienu GuibTpauroHHbIx Teuenuit (UIIK 1.1).

HayunTbcs aHanu3upoBaTh pe3yJbTaThl PACUETOB M JI€]aTh BBIBOABI 110 MPUMEHUMOCTU
c(hOopMyJIHPOBAaHHBIX MaTEMaTUUYECKUX Mojiesell Kk MmecTopoxaeHusM Hedtu u raza (UIIK 1.1).

3. MecTo AUCHHUILUINHBI B CTPYKTYype 00pa3oBaTe/IbHOM IPOrPaMMBbI

Hucnunnuna otHOcUTCS K broky 1 «/lucuurummaa (MOIyIN)».
JlucumrmiauHa OTHOCHTCS K 4YacTh 00pa3oBaTeNbHON mporpaMmel, (Gopmupyemoin
y9acTHUKaMH 00pa30BaTeNIbHBIX OTHOIICHHH, TIPe/TaracTcsl 00yJaroniuMcs Ha BEIOOD.

4. Cemectp(b1) ocBOeHHS U GopMa(bl) IPOMEKYTOUHOM ATTECTALMH MO TUCHHUIINHE

Bropoii cemectp, sx3ameH

5. BxoaHble TpeOOBaHNS AJ151 OCBOCHUS IMCUMILIHHBI

JUis  yCHemHOro OCBOEHHUS JAUCHUIUIMHBI TpeOYyrOTCsl pe3ynbTaTbl OO0y4YeHHs IO
CIIETYIOIIMM AucUUIUIMHAaM: COBpPEMEHHBIE BBIYUCIUTEIbHBIE TEXHOIOTMH B MEXAHUKE XKUJIKOCTH
U Ta3a.

6. S13pIk peanu3zanuu

Pycckuit

7. O0beM TUCHUILTHHBI

OO6m1ast TpyA0€MKOCTh TUCIMIUIUHBI COCTABIISIET 6 3.€., 216 4acoB, U3 KOTOPBIX:
-JeKuuu: 32 4.

-IIPAKTUYECKNE 3aHATUSA: 32 4.

O0beM caMOCTOSTENIBHON pabOThI CTYICHTA ONpeAeNieH YYCOHBIM IIIAaHOM.

8. Conepkanue IUCHUIIMHBI, CTPYKTYPHMPOBAHHOE 110 TeMaM

Tema 1. Onnodasnas punbTpanus.

OcHoBHbIE MOHATHS OJHO(a3HON PHIIbTpalyy, 3aKkoH Jlapcu. 3aKOH COXpaHEHHs] MacChl.
[Tnockopaauanbhas ¢punstpanus. @opmyna Jronton. Popmyna [Mucmena. (MOIIK 1.1)

Tema 2. MeToa KOHEUHBIX 00HEMOB.

ITocTpoeHne TUCKPETHBIX aHAJIOTOB ONPEACIAIOMNX YpaBHEHUI. CXEMbI AUCKPETU3ALUN
o BpeMeHnu u npoctpanctsy. (MOIIK 1.1, UTIK 1.1)

Tema 3. PaGoTa ¢ ceTOUHBIMU reHepaTOPaMHU.



Coznanue pa3Iu4HbIX TUIIOB CETOK, ONPENEICHNE HaYaJIbHBIX U TPAaHUYHBIX YCIOBUH IS
pasubix obnacreit cetku. (MOIIK 1.1)

Tema 4. Co3nanue nporpaMMHOI0 KoJia JUlsl 3a]1a4 TeOpUU (QUIIbTPALIUH.

Coznanne KOMIBIOTEPHBIX TPOrpaMM Ha si3bike C++, co3/1aHne U UCTI0Ib30BaHUE KJIACCOB
3JIEMEHTOB M Y3JI0B PACYETHOM CETKH, a TaKXe Ki1acca caMoi ceTKH, 00paboTKa U HCIOIb30BaHNE
JTaHHBIX U3 (QailyioB, cO31aHHBIX B ceTOYHbIX reHeparopax. (MOIIK 1.1, UTIK 1.1)

Tema 5. Merons! pemienust CJIAY.

MeTo1pI IPOTOHKH, BEpXHEH peakcauy, Hojay4yeHue u anainus pesynpratos. (MOIIK 1.1,
UIIK 1.1)

Tema 6. JIByxda3znas ¢punbrpanus.

OcHoBHbIE TOHATHS MHOrodaszHou ¢unbTpannu. OO0oOmEHHBINH 3akoH [lapcu. 3akoH
COXpaHEHHs Macchl Uil Kaxaoil u3 ¢a3. IlpeoOpazoBanue ypaBHEHUIl NMpU HCHOIb30BAHUU
IMPES cxemsl 1 quckperusanuu no spemenu. (MOIIK 1.1)

Tema 7. @unpTpanus B cpeaax ¢ ABOMHON MOPUCTOCTHIO.

Pa3HoBHIHOCTH IyCTOT B MOPUCTBIX cpenax. OCHOBHbBIE MOHATHUS, UCIOIb3yEMBIE MPU
OMMCAaHUU TEYEHHUM B TPEIIMHOBATBHIX Cpelax. 3aKOH COXPAaHEHHUs MacChl B cpelax C JABOWHOMN
nopucrtocteio. (U1K 1.1)

9. Tekymunii KOHTPOJIb MO TUCUUIJIMHE

Texymuii KOHTPOJIb 0 AWCLUUIUIMHE IMPOBOJUTCS ITyTEM KOHTPOJI IOCEIAEMOCTH,
MIPOBEPKU M 3aIIUTHl KOMIBIOTEPHBIX MPOTpaMM, HAUCAHHBIX CTYJIEHTaMH, U (UKCHpYyeTCs B
(opMe KOHTPOJBHON TOYKM HE MEHee OJHOro pa3a B cemecTp. llpum mpoBepke mnporpamm
OLICHMBAIOTCSl HABBIKM MCIIOJb30BAaHUS YHCIEHHBIX METOAOB JJIs pEUIeHHs 3aJad TEOpUHU
¢mnbrpaumun (MOIIK 1.1), a Takke yMeHHME CTyIEHTa NPOAHAIM3HPOBATH IOJyYECHHBIE
pesynbratel (UIIK 1.1).

10. ITopsiaok npoBeieHUsI U KPUTEPHUH OLCHUBAHUS NIPOMEKYTOYHOM aTTecTalluu

Ok3ameH Bo BtopoMm cemecTpe MNpoOBOAUTCS B NHCbMEHHON ¢opMe 1o Ouieram.
DK3aMEHAIMOHHBIN OUJIET COCTOUT U3 IBYX dacTell. [IpomomxurensHOCTh 9Kk3aMeHa 1,5 vaca.
[IpuMepHBIil IepeyeHb TEOPETUYECKUX BOIIPOCOB:

1. OcHOBHBIE OHSTHS TEOPUN QUIBTPALIUH.

2. 3akoH [lapcu. 3aKOH COXpaHEHUs MacChl.

3. YpaBHenus ogHodazHoi ¢punbrpanuu. HayanbHble 1 rpaHUYHBIE YCIOBUS.

4. Hcnonb30BaHUME METOJAa KOHEYHBIX OOBEMOB MJIsl peIIeHUs 3aJadu OJHO(A3HON
(buabTpauu HEC)KUMAEMOM KUIKOCTH.

5. IInockopaauanbHast pUAbTpaALM HEC)KUMAEMOH KUAKOCTH.

6. ®opmyna Jlromron. YUér CKBaXkKMH NMPU YUCIEHHOM MOJEIUPOBAHNH.

7. TloHATUS HACBHILIEHHOCTH, OTHOCHTENBbHOM (a3oBoil mpoHunaemoct. KanumnspHoe
nasnenue. O000mEHHBIN 3akoH lapcu.

8. Hcnonp3oBaHue MeToJa KOHTPOJBHOTO 00BEMA JUIsl pelIeHUs 3a1aud JBYX(}azHOM
¢bunabTpanuu.

9. IlpeobpazoBanus ypaBHeHUH AByxda3zHOW (uibTpanuu a1 npumeHenus IMPES
cxeMbl. E€ orpannuenus, HeOCTaTKU U IPEUMYIIECTBA.

10. Mcnonb3oBanue MeToa KOHTpobHOro oobéma u IMPES cxemsl s perieHus 3a1auu
nByx(ha3Hol (puiabTpanuu.

11. TpemuHOBaTHIE U TPELIMHOBATO-TIOPUCTHIE CPEBIL.

12. YpaBHeHNs HEPa3pbIBHOCTH JJI TPEIIMHOBATO-IIOPUCTON CPEBI.

IIpn oTBeTe Ha MAaHHBIE BONPOCHI OLEHUBAETCS MOHMMAHHUE CTYAEHTOM OCHOBHBIX
MaTeMaTHYeCKUX Mojesiell Teopuu (UIbTPAllMd U METOJIOB PEIlEeHUs YPaBHEHMH B YaCTHBIX
IPOM3BOJHBIX, OMUCHIBAIOMIMX TeueHHuss B mopHucThix cpenax (MOIIK 1.1), ymeHue cTyaeHra
JIeJ1aTh BBIBOJbI OTHOCUTEIHLHO MPUMEHUMOCTH C(HOPMYIHPOBAHHBIX MAaTEMaTHUECKUX MOJenei



K MECTOPOKACHUAM He(DTH U Ta3a, a TaKKe MOHUMaHKUE CTPYKTYPhl U OCHOBHBIX 3TAllOB PEIICHUS
3anad reopun ¢punbTpanuu (UIIK 1.1).

PeSYJ'II)TaTI)I 9K3aMCHa OIMPECACIIAOTCA OLICHKaMH «OTIIUYHO», «XOpOouIo»,
«YOOBJICTBOPHUTCIIBHO», «HCYAOBJIICTBOPUTCIIEHO).

OneHka «OTJIIMYHO» CTaBUTCS B TOM CIydae, €ClIM CTYIEHT JEMOHCTPUPYET
c(OpMUpPOBAaHHbIE, CUCTEMATUYECKHE 3HAHUSI OCHOBHBIX MOHATHUI U 3a/1a4 TeOpUHU (PUIBTpaLIUU.
«XOopomoy» - CTYACHT JeMOHCTPUPYET c(hOpMUPOBAHHBIE, HO COACpKAIUE OTACIbHbIC IPOOEIbI
3HAHHUS OCHOBHBIX TMOHATUN W 3a/ad TEOPUH (QMIbTPALMH. «YAOBIECTBOPUTEIBHO» - CTYJIEHT
JI€MOHCTPHUPYET 00I1I1e, HO HE CTPYKTYpUPOBAaHHbIE 3HAHUS OCHOBHBIX MOHATHH U 3aj]a4 TEOpUU
¢bunabTpanuu.

OneHka «HeyJOBIETBOPUTEIBHO» CTABUTCS B TOM CIIy4ae, €CIIU CTYJAEHT IEMOHCTPUPYET
YyacTHbIEe, (PparMeHTapHble, HECTPYKTYPUPOBAHHbIC 3HAHUSI OCHOBHBIX MOHITHH U 3a/1a4 TEOpUHU
¢unbTpanuu, 1100 3HAHUS MOJTHOCTBIO OTCYTCTBYIOT.

11. YyeOHO-MeTOAUYECKOE 00ecIeueHne

a) DIeKTPOHHBIN y4eOHBIH Kypc MO AUCHUUIUIMHE B 3JIEKTPOHHOM yHUBepcurere «IDoy -
https://Ims.tsu.ru/course/view.php?1d=12928

0) OrieHOUHBIE MaTepHalbl TEKYIIEro KOHTPOJS M MPOMEKYTOYHOW aTTECTAllMH I10
nucturmuae (https://www.tsu.ru/sveden/education/eduop/).

B) [lan mpakTHYeCKuX 3aHATUH MO JUCIHUILTHHE.

12. Ilepevyenn yueOHOI quTepaTypsl U pecypcos cetu UHTepHer

a) OCHOBHasI TUTepaTypa:

1. Frank A. Coutelieris, J.M.P.Q. Delgado. Transport Processes in Porous Media. Springer,
2012, 236 pp.

2. Anvarbek Meirmanov. Mathematical Models for Poroelastic Flows. Springer, 2014, 449
pp-

3. Numerical Analysis of Heat and Mass Transfer in Porous Media / edited by J.M.P.Q.
Delgado, Antonio Gilson Barbosa Lima, Marta Vazquez Silva. Springer, 2012, 316 pp.

0) OTIOTHUTENBHAS JIUTEpaTypa:

1. Alfio Quarteroni. Numerical Models for Differential Problems. Springer, 2014, 658 pp.

2. Nonlinear Analysis of Gas-Water/Oil-Water Two-Phase Flow in Complex Networks /
Zhong-Ke Gao, Ning-De Jin, Wen-Xu Wang. Springer, 2014, 103 pp.

3. Selected Topics of Computational and Experimental Fluid Mechanics /edited by Jaime
Klapp et al. Springer, 2015, 548 pp.

B) pecypchl cetu HTepHeT:

— http://e-science.sources.ru/ — mopTasl €CTECTBEHHBIX HAyK

— http://www.coursera.org/ — callT 00y4aronux KypcoB BeIyIIHX By30B MHpa
— https://ocw.mit.edu/index.htm — caliT OTKPBHITBIX OHJIANH-KYpPCOB

13. IlepeyeHb MHPOPMALMOHHBIX TEXHOJIOT M

a) JIMLEH3UOHHOE U CBOOOHO pacpoCTpaHseMoe IporpaMMHOE 0OecrieueHue:

* onepauroHHble cucteMbl: Microsoft Windows 7

* cpeacTBa paspaborku npuinoxenuit 1 CYB/I: Microsoft Visual Studio 2015

* TaKeThl MaTeMaTH4YeCKO! U rpaduueckoit 00padboTku nanHbix: Golden Software Grapher,
Golden Software Surfer

* MTAKETHI IS PEIICHUS 3a/1a4 BRIYACIIUTENBHON rHapoanHaMuKku: Gmsh



0) nHpOpMaMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DNEeKTPOHHBIN KaTajaor Hayunoii O6ubnnoTeKH Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpOHHAas Ooubnnoreka (peno3utopuii) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— Obpa3zoBatenbHas matgopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepnanbHO-TeXHHYECKOe o0ecreyeHue

NuTtepaktuBHBIN HaAOOP (M0ocKa Smart ¢ mpoeKTopoMm, 3kpaH u npoektop EPSON)
13 KommnbroTepos

15. Uupopmanms o paspadboTyukax

Juns [lenuc Onerosud, K.¢).-M.H., kKadeapa TeOpeTHIecKoil MEXaHUKH, TOLICHT

Course curriculum

1. Course Aims

The purpose of mastering the course is a study of general concepts, terms and models
(physical, mathematical and numerical) for describing fluid flows in porous media.

PC-1 Able to independently solve research problems of a scientific (scientific, technical,
innovative) project

IPC-1.1 Able to do research aimed at solving individual research problems

IPC-1.2 Determines the ways of practical use of scientific (scientific and technical) results

IPC-1.3 Provides mentoring in the research process.

2. Course problems

Learn to formulate simple physical and mathematical models of single-phase and two-
phase flows in porous medium, as well as apply mathematical and numerical models of this
processes in research work.

Learn to apply finite volume method for discretization of constitutive equations on
structured and unstructured computational grids.

3. Course place and impact in the curriculum

This course is a one of the courses of Professional cycle, selective course in block 3 of
elective part of education program.

Filtration theory in porous media is a basic course for master students who chose
specialization on scientific topics of Theoretical Mechanics Department. It is a fundamental base
for research project work in student’s research practical training.

4. Semester(s) of mastering and form(s) of intermediate assessment in the discipline

Second semester, exam

5. Entrance requirements for mastering the course

Successful mastering of the course requires competencies formed in the process of
mastering educational programs of the previous level of education.


http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

6. Language of instruction
English

7. Course structure

The total laboriousness of the course is 6 credits, 216 hours, of which:
-lectures: 32 h.
-practices: 32 h.
including practical training: 0 h.
The amount of independent work of the student is determined by the curriculum.

8. Course content

Topic 1. Single-phase flows in porous media.

Basic concepts, Darcy's law. The law of conservation of mass. Planar flows in porous
media. Dupuis formula.

Topic 2. Finite volume method.

Construction of discrete analogues for constitutive equations. Schemes for discretization in
space and time.

Topic 3. Working with mesh generators.

Constructing of various types of meshes, determination of initial and boundary conditions
for different parts of the mesh.

Topic 4. Creation of program code for problems of fluid flows in porous media.

Writing computer programs in C++, creating and using classes of elements and nodes of
the computational grid, as well as the class of the mesh itself, processing and using data from files
created in mesh generators.

Topic 5. Methods for solving SLAE.

Methods of sweeping, upper relaxation, obtaining and analyzing results.

Topic 6. Two-phase flows in porous media.

Basic concepts, generalized Darcy's law. The law of conservation of mass for each
individual phase. Equation transformation using the IMPES scheme for time discretization.

Topic 7. Flows in media with double porosity.

Types of voids in porous media. Basic concepts used in the description of flows in fractured
media. The law of conservation of mass in media with double porosity.

9. Students’ progress active monitoring

During the implementation of the course, classical educational technologies are used —
lectures, practical classes, and independent study of materials by students, testing knowledge
through tests and exams. To conduct ongoing monitoring of the self-study work, the teacher can
conduct small tests at the beginning of each lesson.

The questions of the exam are a generalization of the questions of the current control tests
and allow assessing the level of competence formation and understanding of the formation of the
physical picture within these sections.

10. Course guideline for students and exam policy

For the successful mastering of the material, students need to use the sources, information
systems and databases that are presented in the list of references. Independent work of students
consists in the study of lecture material, material from practical classes and independent study of
additional issues, a deeper analysis of lectures with the help of additional literature.

Final assessment will be carried out by evaluating computer programs, prepared by students
and oral answers to questions. When answering a question, the completeness and accuracy of the
answer, the logic and reasoning of the presentation of the material are evaluated.



Sample list of questions for exam

1. Basic concepts for single-phase flows in porous media.

2. Darcy's law. The law of conservation of mass.

3. Equations for modelling single-phase flows in porous media. Initial and boundary
conditions.

4. Using of finite volume method for solving problem of single-phase flow of
incompressible fluid in porous medium.

5. Planar flow of incompressible fluid in porous medium.

6. Dupuis formula. Well accounting in numerical modeling.

7. Concepts of saturation, phase relative permeability. Capillary pressure. Generalized
Darcy's law.

8. Using of finite volume method for solving problem of two-phase flow in porous medium.

9. Equation transformation using the IMPES scheme for time discretization. Its limitations,
disadvantages and advantages.

10. Using of finite volume method and IMPES scheme for solving problem of two-phase
flow in porous medium.

11. Fractured media. Media with double porosity.

12. The law of conservation of mass in media with double porosity.

Evaluation of the Criteria
answer
(Great) The correct and detailed answer to the question is given. The
student clearly and logically stated his answer to the question.
(Good) The correct answer to the question is given, but not everything is
presented in detail and logically structured.
(Satisfactory) In general, the correct answer to the question is given, but it is
stated superficially and in violation of the logic of presentation.
(Unsatisfactory) The answer is presented very superficially and in violation of the
logic of presentation. The student has a very poor command of the
basic models and concepts. Significant terminological and factual
errors were made.
An incorrect answer was given, a clear misunderstanding of the
question.

11. Education technologies and methodical support for course realization

a) Online course on TSU LMS platform «IDo» -
https://Ims.tsu.ru/course/view.php?1d=9569
0) Tests and exam materials for this course

12. Course literature and resourses

a) Primary course literature.

1. Frank A. Coutelieris, J.M.P.Q. Delgado. Transport Processes in Porous Media. Springer,
2012, 236 pp.

2. Anvarbek Meirmanov. Mathematical Models for Poroelastic Flows. Springer, 2014, 449
pp-

3. Numerical Analysis of Heat and Mass Transfer in Porous Media / edited by J.M.P.Q.
Delgado, Antonio Gilson Barbosa Lima, Marta Vazquez Silva. Springer, 2012, 316 pp.



b) Additional course literature.
4. Alfio Quarteroni. Numerical Models for Differential Problems. Springer, 2014, 658 pp.

5. Nonlinear Analysis of Gas-Water/Oil-Water Two-Phase Flow in Complex Networks /
Zhong-Ke Gao, Ning-De Jin, Wen-Xu Wang. Springer, 2014, 103 pp.
6. Selected Topics of Computational and Experimental Fluid Mechanics /edited by Jaime

Klapp et al. Springer, 2015, 548 pp.

¢) Databases and information and reference systems

° http://e-science.sources.ru/
° http://www.coursera.org/
° https://ocw.mit.edu/index.htm

13. Software list and internet resourses

Microsoft Windows 7, Microsoft Windows 10

Microsoft Visual Studio 2015, Intel Fortran/C/C++ Compiler 15
Gmsh, Golden Software Surfer &;

Resourses:
— TSU library E-catalog — http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— TSU E-library — http://vital.lib.tsu.ru/vital/access/manager/Index
— http://e.Janbook.com/
— http://www.studentlibrary.ru/
— https://urait.ru/
— https://znanium.com/
— http://www.iprbookshop.ru/

14. Education and technical equipment

Classical audiences with a whiteboard, a projector and a computer with a pre-installed
Microsoft Office 2010 office suite will use for lectures. Classrooms 314, 316, 319 will use for
practical classes and independent work of students.

NoeNe314, 316

PC

. LCD monitor BENQ 21.5”

. CPU Intel core i15-2400, 3.40 GHz
. RAM: 4 GB

. HDD 500 GB

. Nvidia GTS 450

. Monitor LG 24"

. CPU Intel Core 17-4790 3.60GHz
. RAM 16 GB

. HDD 1 TB

15. Teaching staff
Associate professor, PhD, Denis Dil


http://e-science.sources.ru/
http://www.coursera.org/
https://ocw.mit.edu/index.htm
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/
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