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The doctoral entrance exam consists of writing an essay, passing a test for readiness to
study in doctoral studies, an exam on the profile of an educational program and an interview.

Those who have a certificate (TOEFL IBT (Test of English as a Foreign Language Insti-
tutional Testing Program) take additional English language proficiency testing before the start of
the doctoral entrance exam. The number of test tasks for additional English language proficiency
testing is 100 questions. The maximum number of points is 100 points. Additional English profi-
ciency testing is evaluated in the form of "admission™ or "non-admission". To get the "admission™
score, you must score at least 75 points.

Assessment of the doctoral entrance exam:

- interview - 20 points;

- essay - 10 points;

- passing the test for readiness to study in doctoral studies - 30 points;

- examination according to the profile of the group of educational programs - 40 points.

The passing score for admission to doctoral studies under the state educational order is 75
points, the passing score for admission to doctoral studies on a paid basis is 75 points.

The duration of the entrance exam is 4 hours, during which the applicant writes an essay,
passes a test for readiness for doctoral studies, answers an electronic examination ticket consisting
of 3 questions.

The exam on the profile of the educational program includes 3 questions, of which: the 1st
question determines the level and consistency of theoretical knowledge; the 2nd question reveals
the degree of formation of functional competencies; the 3rd question is aimed at determining
systemic competencies.

When preparing for the exam, it is recommended to use the literature listed in the list, as
well as modern periodical scientific and technical literature.

ESSAY

The essay is a reasoned written statement of the author's position on the problem on the
basis of an independently conducted analysis using concepts and analytical tools of scientific
knowledge.

The goal is to determine the level of analytical and creative abilities expressed in the ability
to build their own arguments based on theoretical knowledge, social and personal experience.

The essay should not contain graphic objects, symbols and formulas. The recommended
number of words in an essay is 250-300.

The topics of the essay for admission to doctoral studies in the educational program
8D07302 ""Production of building materials, products and structures™
Ne |Essay Topics
1. |Industrial waste and local raw materials that are part of anticorrosive and flame retardant
materials
2. |Modification of concrete and the effectiveness of their use in monolithic construction
3. |Modern technologies for the production of modified cement materials based on man-made
waste
4. |Reduction of energy intensity and cost of production of Portland cement from industrial
waste
The use of industrial waste to produce geopolymer concrete
Metallurgy waste — reserve of raw materials for construction materials
Efficiency of recycling of construction waste by recycling method
The use of waste for the production of polymer asphalt concrete
The use of polyfunctional additives in monolithic concreting.
0.|The use of effective wall building materials, including cellular concrete
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The list of subjects of the entrance exam for the educational program 8D07302



"Production of building materials, products and structures"

The questions for the exam on the profile of the educational program should assess the
professional level of the examinee for his admission to doctoral studies and, in general, determine
the competencies necessary for training in the scientific and pedagogical profile.

The program of the entrance exam for Module 1.
(list of exam questions)

. Technology of modern decorative and acoustic materials.
. Cement dry mixes, building adhesives and putties
. Scientific research methods in building materials science
. Composition and purpose of expanding, non-shrinkable and alumina cements.
. Composition features, basic properties and technical characteristics of poly-merbetones.
. Purpose and properties of hydraulic concrete.
. Liquid water-soluble chemical additives.
. Agglomerated chemical additives.
. Classification of modern concrete modifiers.

10. Additives that regulate the porosity of concrete mix and concrete.

11. Additives that give concrete special properties.

12. Additives that simultaneously regulate various properties of concrete mixtures and con-
cretes (multifunctional action).

13. Characteristic features of fire development

14. Protection of building materials and structures from corrosion

15. Surface preparation for painting without removing rust

16. Converters and modifiers of corrosion products

17. Classification of industrial waste

18. Development of multifunctional building composites

19. Concrete is heavy for road and airfield surfaces. Classification, properties, composition,
requirements for raw materials, scope of application.

20. Decorative concrete. Types, features of properties, composition, preparation and appli-
cation.

21. Joint work of reinforcement and concrete. Advantages and disadvantages of reinforced
concrete

22. Basic physical and mechanical properties of concrete. Concrete strength, grades and
grades

23. Shrinkage and creep of concrete. Modulus of elasticity and elastoplasticity

24. Reinforcement for reinforced concrete structures. The purpose of the reinforcement, its
classification. The main physical and mechanical properties of the reinforcement. Class and
grades of reinforcing steels

25. Welded grids and frames. High-strength wire and products made from it: ropes, bundles.
Reinforcement joints

26. Basic physical and mechanical properties of reinforced concrete. Shrinkage and creep
of reinforced concrete

27. The concept of "innovation". Classification of innovations.

28. Evaluation of the effectiveness of research work: expertise, bibliometry, economic effi-
ciency.

29. The concept of patent information. General information.

30. The effect of complex modifiers on the properties of cement pastes, concrete mixtures
and hardened concretes.

31. Generalized dependence of concrete strength on various factors.

32. Products based on glass and stone melts

33. Impregnation and injection materials.

34. Investigation of the possibility of obtaining white cement based on silicate sludge
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35. Research on the production of mayenite-belite cement based on electro-thermophos-
phoric slags

36. Technology of clay-free production of Portland cement from phosphorous compounds

37. Exergetic assessment of the use of waste in the production of building materials

38. Types and classification of cement-based dry mixtures.

39. Building adhesives and putties.

40. Properties of glass-crystalline materials and scope of application.

41. Factors affecting the properties of concrete mix and concretes.

42. Types of cements for the manufacture of hydraulic engineering concretes.

43. The role of hydrophobic additives in modern construction.

44, Classifications of hydrophobic additives.

45. Secondary material resources (WMR).

46. The main objectives of scientific research in the field of building materials, products
and structures

47. Basic procedures for the formation of the purpose and objectives of scientific research

48. Basic concepts of innovation activity

49. The effectiveness of innovative projects. Types of effect from the implementation of
innovations.

50. The concept of research methodology: empirical, empirical-theoretical and theoretical
methods of cognition.

List of recommended literature

1. Hyryxusnos, JXK.C. MoanduurpoBaHHbIi JEerkuil 6€TOH Ha CTEKJIOBUIHOM 3allOJHUTE-
nei: mororpadus / XK. C. Hyryxunos, M. A. Paxumos, A. M. Paxumos, Kaparanga: KapI'TV,
2020.-132c.

2. OCHOBBI POU3BOJCTBA MEHOCTEKJIO- M Ta30CTEKIO0ETOHHBIX CTPOUTENbHBIX U3AETHIL:
y4eOHOe 1mocoOue It CTYJIEHTOB, MaruCTpanToB U goktopanToB / FO. M. Cmuphos [u np.]., Ka-
paranna: Kapl'TV, 2019. - 70 c.

3. Txau E.B. KommiekcHnoe ruapodobusupytomiee MmoauduimpoBaniue 6€6TOHOB: MOHOTpa-
¢us / E.B. Tkau, M3par.: ®I'6OY BIIO «MI'CY» 2011. — 232 c.

4. AHTUKOPPO3MOHHBIC U OTHE3AIUTHBIE CTpouTeNbHbIe MaTepruabl: / A. I1I. Kaamaram-
oerosa, O. b. I[TaxTeeB.— U3-Bo: Kapl TV, 2015. — 85 c.

5. OCHOBBI Hay4HBIX UCCIIEJOBAHUIM U MHHOBALIMOHHOM NIEATENBHOCTH: y4eOHOe rmocodue
MpeAHa3HauYeHO I CTYJeHTOB U MarucTpantoB / M. b. Mckakos, C. X. Ecen6aes, C. T. Anmum-
0aeB; - Kaparanna: KapI'TV, 2014. - 121 c.

6. bapxaroB B. U., Jlo6poBonsckuii U. I1., Kankaes 1O. 1. OTxoapl mpon3BoJCTB U TO-
TpeOJICHUsI — pe3epB CTPOUTEIBLHBIX MaTepuanoB: MoHorpadus/Yensounck: M3a-so Yenso. roc.
yH-Ta, 2017. 477 c.

7. Iaiikeskan A. BBICOKOANMMTOBBIN EeMEHT: ydueOHOe mocoOue Uisi CTYIEHTOB, Maru-
CTPaHTOB M JIOKTOpaHTOB, Anmartsl, 2018. — 160 c.

8. Baxxenos 10.M. Texuomorusa 6eronos. — M.:M3a-80 ACB; 2013 — 500 c.

9. ExxoB B.b. TexHonorus 6eToHa, CTPOUTENbHBIX M3JENUA U KOHCTpyKuuid. Exarepun-
oypr: Uzn-Bo Yp®Dy. 2014. — 207 c.

10. EBctudees B. I'. )KenezoberoHHble 1 KaMeHHbIE KOHCTPYKIMH. B 2 4.

11. Y.1.2Kene306eToHHbIE KOHCTPYKLUU: YYEOHUK JUIS CTYA. YUPEKICHUH BBICHI. MPOQd.
oOpazoBanus / -M. : I3garensckuit ieHTp «Akaaemus», 2011. — 432 c.

12. Ymuukuit Y. U., Pukun C. A. Xenezo0eToHHbIe KOHCTPYKIMH: Pacdyer u KOHCTpyH-
poBanue / — M.: Kuura no Tpebosanuto, 2012. —400 c.

13. Tuxonos 1.H., Memikos B.3., Pactopryes b.C. IIpoektupoBaHie apMUpOBaHUS JKeJle-
300eToHa, MockBa, 2015.- 276¢.

14. AckapoB E.C., banananoB E.K. OcHoBbl Hay4HbIX uccienoBanuif. — Anvatsl: UHT,
2014.-198 c.

15. Texnonorust 6€TOHa, CTPOUTENBHBIX M3/AEIUNA M KOHCTpYyKUuH, baxenos F0.M., Anu-
MoB JLLA., Boponun B.B., Maraees V.X., 2014.



16. Hyrysxwunos, XX.C. MoauduurpoBaHHBIH JIETKUI OETOH HA CTEKJIOBHIHOM 3aIlOJTHHUTE-
neit: monorpadus / XK. C. Hyryxunos, M. A. PaxumoB, A. M. Paxumos, Kaparanga: Kap['TV,
2020.-132c.

17. Iaiikexxan A., PaxumoB M.A., PaxumoBa .M Xumus TBepabIX (a3 BOKYIIUX MaTe-
puasioB Kaparanpna, 2017

18. CamyakacoB A.C., llaiikexan A.,barrakoB C.b. BeicOKOaTUTOBBIN MOPTIAHIIIEMEHT
W3 HETPAMIUOHHOTO ChIpbs AnMatsl, U31-Bo «I'butbim», 2011

19. Muxynsckuit B.I'. u ap. CtpoutensHeie MaTepuansl. — M.: M3narenscTBo Accorua-
LMY CTPOUTENBHBIX By30B, 2014. — 536 c.

20. Hyryxwunos, XK.C. MoauuupoBaHHblii JeTKAH OETOH Ha CTEKIIOBUIHOM 3aIlOJIHUTE-
neit: monorpadus / XK. C. Hyryxxunos, M. A. Paxumos, A. M. Paxumos, Kaparanna: Kapl' TV,
2020.-132c.

21. ExxoB B.b. TexHonorust 6eToHa, CTPOUTEIBHBIX M3JIEIHA U KOHCTpYKIni. Exarepun-
oypr: Uzn-Bo Yp®y. 2014. — 207 c.

22. Txau E.B. Mogudukarops! B cTpoutenbHOi TexHomorun. Kaparanna: M3a-Bo
KapI'TV, 2011. - 156 c.

23. bapxaroB B. U., lo6poBonbckuii U. I1., Kankaes 1O. I1I. OTxoap! mpou3BOJACTB | T10-
TpeOIeHHsI — pe3epB CTPOUTEIBHBIX MaTepraioB: MoHorpadus /Yensounck: N3n-so Yensb. roc.
yH-Ta, 2017. 477 c.

24. AckapoB E.C., bamananoB E.K. OcHOBBI Hay4yHBIX HccnenoBanuii. — Ammarer: MHT,
2014.-198 c.

The program of the entrance exam for Module 2.
(list of exam questions)

. Improvement of technological processes in the production of building materials
. The technology of porcelain stoneware production.
. Manufacturing technology of plasterboard (GCL) and gypsum fiber sheets (GVL)
. Production of modern polymer materials.
. Principles of obtaining high-quality modified concretes.
. Methods of preparation and application of effective concrete modifiers.
. Methods of investigation of flame retardant properties of metal structures
. Methods of investigation of fire-resistant properties of wooden structures
. Methods of investigation of anticorrosive properties of metal structures
10. Mechanical and chemical methods of metal surface preparation before painting
11. Technology of application of non-metallic materials production waste in the construc-
tion industry
12. Technology for the production of refractory materials based on man-made raw materials
13. Technology for the production of autoclave materials based on aluminosilicate alloys
14. Technology of production of construction products from local ash and slag waste
15. Technology for the production of binders and concretes from mineral waste from local
industry.
16. Technology of obtaining new building materials from slag-stone alloys.
17. Development of new types of composite binders.
18. Modern facade materials in modern building architecture.
19. The water content of cement systems and its effect on the strength of concrete, worka-
bility and average density of concrete mixtures.
20. Methods of winter concreting. Features of concrete hardening in the winter period.
21. Construction of logical schemes of scientific research: necessity, essence and purpose.
22. The main stages of the development and implementation of innovative projects.
23. Kinetics of heat release and mass transfer of cement systems with hydrophobic addi-
tives.
24. Technology for the production of lightweight concretes on porous aggregates.
25. Technology for the production of hydraulic engineering concretes.
26. Technology for the production of cellular concretes.
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27. Technology for the production of decorative concrete for floors. Colored concrete.

28. Technology for the production of chemically resistant concretes.

29. Technology for the production of road cement concrete.

30. Technology for the production of asphalt road concrete.

31. Technology of concrete production for massive hydraulic structures.

32. Technology of preparation of fine-grained concrete mixtures.

33. Technology for the production of heat-resistant concrete.

34. Technology for the production of binders from industrial and man-made waste.

35. Technology for the production of film-forming materials.

36. Technology for producing effective types of concrete.

37. Methods of investigation of deformative, hydro- and thermophysical properties of heavy
concrete.

38. Principles of obtaining polymerization and polycondensation polymers

39. Petrographic and electron micro probe analysis.

40. Technology for the production of electrical concrete.

41. Technological schemes for the preparation of liquid additives.

42. Technological schemes for the preparation of agglomerated modifiers.

43. Adsorption of modifiers in cement systems.

44. Strength, frost resistance and water resistance of concrete.

45. Methods of studying water absorption, capillary suction and deformative properties of
concrete.

46. Technology for the production of heat-resistant concrete on aluminate cements.

47. Technology for producing slag binders. Describe two granulation methods.

48. Technologies for the production of gypsum binders of low water demand.

49. Technologies for the production of air binders. Classification of air binders by chemical
composition.

50. Technology for the production of decorative concretes and mortars
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2011. - 156 c.
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The program of the entrance exam for Module 3.
(list of exam questions)

1. The use of binders of low water demand and concretes based on them

2. Development of the theoretical foundations of building materials science — fundamental
and applied research in the development of the theory of hydration of mineral binders, nanomod-
ification, theory of composite binders.

3. The main methods of obtaining, properties and application of lime-slag binders.

4. Development and testing of multifunctional additives for building materials for various
purposes, including nanoscale, functional and/or based on commercially available individual
components, allowing to expand the functionality of building materials.

5. The subject and objectives of the methodology of scientific cognition.

6. Modification of building materials by polymers: modification of concrete, bitumen,
wood, purpose and methods of modification.

7. Prospects for the development of production and application of polymer materials and
products.

8. Development of technologies that reduce the energy intensity of the production of build-
ing materials, reduce the volume of waste from the construction industry, and involve man-made
raw materials and construction waste in the production of building materials.

9. Development and improvement of materials for road construction — cement concretes,
asphalt concretes.

10. Modern technological equipment for the production of anti-corrosion and flame retard-
ant materials

11. Modern range of flame retardant materials based on polymers



12. The effect of film-forming agents on the flammability of flame-retardant coatings

13. The effect of flame retardants on the fire resistance of flame retardant compositions

14. The effect of fillers on the anticorrosive and flame retardant properties of coatings.

15. The use of coal enrichment waste (coal sludge) in the construction industry

16. The use of ferrous metallurgy waste in the construction industry

17. The use of non-ferrous metallurgy waste in the construction industry

18. The use of waste from the fuel industry (ash and ash and slag waste) in the construction
industry

19. The use of waste from the wood processing industry in the construction industry

20. The use of waste from the oil refining industry in the construction industry

21. The use of municipal waste in the construction industry

22. Waste from chemical and technological industries and their use in the construction in-
dustry

23. Waste from the mining industry and their application in the construction industry

24. Organic waste and its application in the construction industry

25. The use of industrial waste in the production of concrete

26. The use of industrial waste in the production of ceramic materials

27. The use of industrial waste in the production of binders.

28. Methods of empirical research

29. The influence of the type of filler on the structure and properties of concrete.

30. The relationship between the rheological and technical properties of the concrete mix-
ture.

31. Corrosion of reinforced concrete and protection measures against it. A protective layer
of concrete

32. Hypothesis and inductive research methods

33. The role of domestic and foreign scientists in the research and development of compo-
sitions of anticorrosive and flame retardant materials

34. Problems of obtaining high-grade Portland cement.

35. Features of the process of hydration and structure formation of cement stone in the pres-
ence of a modifier.

36. The effectiveness of light concretes compared to heavy ones.

37. The effect of the type of modifier on the kinetics of strength increase.

38. Current trends in fine-grained concrete technology.

39. Features of the impact of aggressive media on concrete and reinforced concrete.

40. The main directions of development of technologies for the production of anticorrosive
and flame retardant materials

41. Problems of obtaining a belite clinker.

42. Laws and their role in scientific research.

43. Methods of analysis and theory construction.

44. The basic principles of the direction of the topic of scientific research.

45. Tasks and methods of theoretical research.

46. Modern information retrieval systems.

47. Summary of modified concrete within the framework of the provision “"composition-
structure-properties"

48. The effect of complex additives on the technical characteristics and efficiency of con-
crete.

49. The main dependencies linking the characteristics and efficiency of concrete.

50. Types of scientific research experiments

List of recommended literature
1. Hyryxwunos, XK.C. MonuuiupoBaHHbli JIETKHi OETOH Ha CTEKJIOBUAHOM 3aIlOJIHUTE-
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2020.-132c.



2. OCHOBBI TPOM3BO/ICTBA MEHOCTEKIIO- U Ta30CTEKIO0ETOHHBIX CTPOUTEIBHBIX M3ICIIHIA:
yuebHoe 1mocodue AJsi CTyIeHTOB, MarucTpanToB u AokTtopanToB / FO. M. CmupHoB [u 1p.]., Ka-
paranga: KapI'TV, 2019. - 70 c.

3. Tkau E.B. KommekcHoe ruapododusupytoiiee MoaupuInpoBanue 0ETOHOB: MOHOTPa-
¢us / E.B. Tkau, Uzpar.: @I'BOY BIIO «MI'CY» 2011. —232 c.

4. AHTUKOPPO3MOHHBIE U OTHE3aIIUTHBIE CTpouTeabHbIe MaTepuaisl: / A. L. Kanmaram-
oerora, O. b. [Taxtee.— 3-Bo: Kapl' TV, 2015. — 85 c.

5. OCHOBBI HayYHBIX HCCIICOBAHUI M MHHOBALIMOHHOW JEATEIBHOCTU: Y4eOHOE moco0ue
MpeIHa3HaYeHo TSl CTyACHTOB U MaructpanToB / M. b. Uckakos, C. X. Ecen6aes, C. T. Anum-
0aeB; - Kaparanna: KapI'TV, 2014. - 121 c.

6. Llaiikexxan A. BBICOKOQIMTOBBIN IEMEHT: yueOHOe MOocoOHMe JIsl CTYyACHTOB, Maru-
CTPaHTOB M IOKTOpaHTOB, Anmarsl, 2018. — 160 c.
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