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The main topics submitted for the entrance exams

1. Advanced technologies of building materials and products
1.1. List of topies:

—Modern decorative acoustic materials

~Dry cement mixes, adhesives, putties

—Special and clay - free cements

~Polymer concretes and multifunctional composites

~Hydraulic engineering, road and airfield concrete

—Decorative and architectural concretes

~Chemical additives and concrete modifiers

~Corrosion and fire protection of materials and structures

~Use of industrial waste and secondary resources

—Glass crystal and molten materials, impregnations and injections
—Reinforced concrete and reinforcement products

—Factors affecting the properties of concrete mixtures and concrete
~Innovation and patent research in materials science
~Methodology of scientific research of building materials

1.2. Recommended literature

1. Hyryxunos, JK.C. Moanduuuposannelii nerkuit 6eToH Ha CTEKIOBH/IHOM 3allOIHHTE-
neit: monorpagus / K. C. Hyryxunos, M. A. Paxumos, A. M. Paxumos, Kaparanja: Kapl'TVY,
2020. - 132 c.

2. OCHOBBI NPOM3BOJICTEA NICHOCTEKIIO- H ra30CTEKIO0ETOHHBIX CTPOUTEIILHBIX H3/IC/IHMA!
yueGHoe nocodue IS CTYACHTOB, MarucTpanTos u foktopantos / 0. M. Cmuprios [u ap.]., Ka-
paranja; Kapl'TV, 2019. - 70 c.

3. Txau E.B. Kommiekcnoe rujipodobusupytomice Mouduinposanne 06TOHOB: MOHOTpa-
us / E.B. Tkau, U3aar.: @I'bOY BI1O «MI'CY» 2011. - 232 ¢.

4. AUTHKOPPO3HOHIbIC H OFHE3AlMTHBIC cTpouTenbhbie Matepuanbl: / A. 111, Kaamaram-
oerosa, O. b. Ilaxrees.— U3-so: Kapl TV, 2015. — 85 ¢.

5. OCHOBBI HaYUHBIX HCCIIC/IOBAHMIT B HHHOBALMOHHOM JiesTeNbHocTH: yuebnoe nocobne
npeaAnasHadcHo s cryaentos v marucrpanros / M. b. Uckaxos, C. X. Ecendaes, C. T. Annm-
Oaen; - Kaparauaa: Kapl'TV, 2014. - 121 c.

6. bapxaros B. W., Jlooposonsckuii M. T1., Kanxaes 10. 111, OTX01bl NpoH3BOACTS M 110-
TpeOaeH s — pe3epB CTPOMTEILHBIX MaTepuaion: monorpadus/Hensdunck: U3n-so Yensd. roc.
yu-ta, 2017. 477 c.

7. Hlaiike:kan A. BbicOKOanuTOBBI HeMeHT: ydebnoe nocobue i CTYEHTOB, Maru-
CTPaHTOB M JloKTOpanToB, Anmarsl, 2018. — 160 c.

8. baskenos 10.M. Texnonorus 6eronos. — M.:M3-80 ACB; 2013 - 500 c.

9. Esxos B.B. Texnonorus 6eToHa, CTPOMTE/NbHBIX M3/eJIHH U KoHCTpyKuuii. Exarepun-
Oypr: U3-s0 Ypdy. 2014, - 207 c.

10. EBcrudees B. I', JKenezoberonusie 1 kamenubie KOHCTPYKIMH. B 2 4.

11. Y.1.Kenezoberontbie KOHCTPYKIMU: y4eOHUK JUls CTY/L. YUpeKAeHHIT BbICIIL 11pod.
obpazosanus / -M. : Usjarensekuii wentp «Axagemus», 2011, — 432 ¢.

12. Youukuii M. U., Puskun C. A. JKenezobeTonnbie KOHCTPYKIMH: Pacyer # KOHCTPYH-
posanue / — M.: Knura no TpeGosanuto, 2012, —400 c.

13. Tuxonos M.H., Mewkoe B.3., Pactopryes b.C. IIpoekruposanne apMupOBaHHS JKEIIe-
zo0erona, Mocksa, 2015.- 276c¢.

14. Ackapos E.C., banananos E.K. OcHoBbl HayuubIX HecneaoBanuii. — Anmarei: MHT,
2014.-198 c.

15. Texnosnorus GeToHa, CTPOMTENLHBIX W3eaHii n KoHCTpyKuMii, baxenon 10.M., Anu-
mos JLA., Bopouun-B.B., Marjiees V.X., 2014,



16. Hyrysxunos, JK.C. Moauduumposannbiil Ierkuil 0eTOH Ha CTCKJIOBH/IHOM 3aM0JIHHTC-
neit: monorpapus / K. C. Hyryxunos, M. A. Paxumos, A. M, Paxumos, Kaparana: KapI' TV,
2020.-132c.

17. Wlaiikesxan A., Paxumos M.A., Paxumosa "M Xumus TepabIX (a3 BoKyIHX MaTe-
pnanos Kaparanma, 2017

18. Canyakacos A.C., laiike:xkan A.barrakos C.b. Beicokoa/MTOBbII NOPTJIaHAIEMEHT
H3 HETPAJMIMOHHOTO chipbst AaMmatbl, M31-8o «I'buibivMy, 2011

19. Mukyasckuii B.I. n ap. Crpontenbubie Matepuaisl. — M.: M3narenserso Accolua-
IIMH CTPOHTEIBLHBIX BY30B, 2014, — 536 c.

20. Hyryxuuos, JK.C. Mowmduuupopanibiii Jerknii 6eTOH Ha CTCKIOBH/IHOM 3aM0/IHUTE-
aeit: monorpadus / A, C. Hyryxunos, M. A. Paxumos, A. M. Paxumos, Kaparanja: Kapl'TV,
2020. - 132 c.

21. Exos B.B. Texnosnorus 0¢ToHa, CTPOMTEIBHBIX H3/1e/Hil 1 KOHCTpYKumMid. Exarepun-
oypr: M3n-o Ypdy. 2014. - 207 c.

22. Tkau E.B. Moguidukarops! 8 crpontensHoii rextnonoruu. Kaparanna: U3a-so Kapl'TY,
2011. - 156¢.

23. bapxaros B. ., JloGposomnseknit U. T1., Kankaes 0. 111 OTX0/1b1 1POH3BOJICTS H 110~
TpeOICHMs — PE3EPB CTPOHTENLHBIX MATepHasnos: Monorpadus /Messonnek: U3 n-Bo Yensd. roc.
yu-1a, 2017. 477 c.

24. Ackapos E.C., banananos E.K. Ocrosbl HayusbiX neenejosanuit. — Anmarer: MHT,
2014.-198 c.

2. Modified concretes

2.1. List of topics

—Scientific basis of modification of cement systems

—Classification and technology of preparation of chemical additives
~Complex modifiers: mechanism of action and dose optimization
~Technology of efficient concretes based on secondary resources
—High- quality and lightweight modified concretes

~Heat-resistant, chemically resistant and hydraulic engineering concretes
~Polymer and asphalt concrete: formulation and properties
~Modified decorative concretes and facade materials

—Winter concreting and accelerated hardening methods

—Methods for studying the properties of modified concretes

~Fire and corrosion protection of structures

~Innovation cycle: from scientific idea to industrial implementation

2.2. Recommended literature

I. Hyryskunos, J.C. MoauduuupoBannbiii Jerkui 6ETOH Ha CTEKIOBHIHOM 3aMl0IHHTE-
neii: monorpadus / XK. C. Hyryxunos, M. A. Paxumos, A. M. Paxumos, Kaparanaa: Kapl'TV,
2020. - 132 c.

2. OCHOBbI NPOU3BOJICTBA MEHOCTEKIIO- W FA30CTEKIO0CTOHHBIX CTPOHTEIIBHBIX H3JCIHi:
yuebHOE TOCODHE VISl CTY/ICHTOB, MarncTpanTos 1 jokropantos / 10. M. CmupHos [ ap.]., Ka-
paranja: Kapl'TV, 2019. - 70 c.

3. Tkau E.B. Kommuiekenoe rujipoobusupyioniee Mouduuuposanie 0eTOHOB: MOHOTpa-
dus / E.B. Tkay, Uzpnar.: ®I'BOY BIIO «MI'CY» 2011. - 232 c.

4. AHTHKOPPO3HOHHBIC H OTHE3ALMTHBIC cTpouTenbible Matepuanst: / A. 111, Kanmaraum-
Herona, O. b. [laxrees.— U3-so: Kapl'TV, 2015. -85 ¢.

5. OcHOBBI HAYUHBIX HCCIE/A0BANMIT H HHHOBAMOHHOMN AeATENbHOCTH: yueOHoe nocodne
npeanasHaueno as cryaentos u marucrpantos / M. b. Mckakos, C. X. Ecenbae, C. T. Anum-
Gaes; - Kaparanja: Kapl'TV, 2014. - 121 c.

6. Ilaiikexan A. BpicokoanuToBblil HeMEHT: yueOHoe nocobue /Ui CTYJICHTOB, Maru-
CTPaHToB ¥ J0KTOpanTor, Anmarsl, 2018. — 160 c.



7. Baxenos I0.M. Texnonorus 6eronos. — M.:M3n-so ACB: 2013 - 500 c.

8. Escrudiees B. I'. XKesezoberonnbie n KaMenHbIe KOHCTPYKuHH. B 2 4,

9. 4.1, Kene300eTOHHbIC KOHCTPYKUMH: YUeOHUK IS CTY/L. Y4perkIAeHUi BoiciL. 11pod. o6-
pazoBanus / -M. : M3aatenbCeknii LCHTP «AKaIeMHs», 2011. —432c.

10, Voaunknii U, U, Puskan C. A. Kenesoberonnbie KOHCTpYKIMU: Pacuet 1 KOHCTpYH-
posanue / — M.: Kuura o Tpebosannio, 2012. -400 c.

11. Tuxonos U.H.., Memxkos B.3., Pactopryes b.C. IIpoekTupoBatne apMupoBaHus xKeje-
so0eTona, Mocksa, 2015.- 276¢.

12, TexHo:10rns GETOHA, CTPORTENLHBIX W3aAeuil i KoncTpykuuii, bakenos 10.M., Aiu-
mog JILA., Boponun B.B., Maraees V.X., 2014,

13. Hyryxunos, K.C. Momdunuposannsiii 1erkuii 0eTOH Ha CTEKJIOBHIHOM 3al0AHATE-
neit: monorpadus / A C. Hyrysuuos, M. A. Paxumos, A. M. Paxumos, Kaparanja: KapI'TV,
2020. - 132 c.

14. Hlaitkexkan A.. Paxumos M.A., Paxumora I''M Xumust TBep/ibiX a3 BOKyUIMX Mare-
puaios Kaparanaa, 2017

15. Capyaxacos A.C..I1aiikexan A.,barrakos C.5. BbicOKOQIHTOBBII NOPTIAHAIICMEHT H3
HeTPAMIHOHHOTO ChIpbst Anmarhl, U3a-Bo «'buibivy, 2011

16. Mukyabckuii B.I'. u ap. Crpourenbibie Marepranst. — M.: M3zarenberso Accorua-
MK CTPOMTE/IBHBIX By308B, 2014, — 536 ¢.

17. Hyrysunos, JK.C. MouduinpoBanibii ierknii 0eToH Ha CTEKIOBU/IHOM 3aNI0IHATE-
aeii: monorpadms / K. C. Hyrysxunos, M. A. Paxumos, A. M. Paxumos, Kaparana: KapI'TV,
2020. - 132 c.

18. Fsko B.B. Texnonorus 6eToHa, CTPOUTEIBHBIX W3/l H KOHCTPYKIUMH, ExaTeput-
oypr: Uz-so Ypdy. 2014, - 207 c.

19. Txau E.B. Moaudukarops! B cTponTesbHOi Texuonornu, Kaparanaa: Usa-so Kapl TV,
2011. - 156¢.

20. bapxaros B. W., JloGposoasckuii K. I1., Kankaes 10. 111. OTx0/tel npon3BOACTS H 110~
TpeGIIcHI — Pe3epB CTPOUTEILHBIX MaTepHasion: MoHoOrpadus /Hensdunck: HU3a-so Yensl. roc.
yH-1a, 2017. 477 c.

21. Ackapos E.C., Basananos E.K. OcHOBbI HayuHBIX HCC/IEAOBAHMIT. — AJl-MaThL: WHT,
2014.-198 c.

22. Tkau E.B. Moudukatops! B cTpontensHoii Textonorun. Kaparanaa: U3u-so Kapl'TY,
2011. - 156¢.

23. baiibynexos A.B., baiiGonos K.C. Beronsl u ux 0cobennocts (HHpopMalHoHHO-Cnpa-
pounble MaTepuanst). —Ilsivkent: «Hypant beliner, 2016. -292 c.

24. OcHOBBI HAYUHBIX MCC/ICIOBAHHIT H HHHOBAHOHHOMN JIeATEILHOCTH : yueGHoe nocobue
NpeIHa3HayeH Uist cTyAeHToB 1 MarncTpantos / M. B. Uckakos, C. X. Ecendacs, C.T. Anumbaen
: - Kaparanaa : Kapl'TV, 2014. - 121 c.

25. bawkaros H.H. Munepaibibie BO3ayHbIe BSOKYIHE BenecTsa : yued. nocobue / H.H.
bamkaros.— Exatepuntypr : U3a-so Ypain. yu-ta, 2018.— 148 ¢

3. Fundamentals of scientific research

3.1. List of topics

~Methodology of scientific knowledge in building materials science

—Setting the problem and choosing the direction of research

~Information retrieval and patent research

~Experimental methods of materials science

~Theoretical foundations of hydration and nanomodification of binders

—Polymer modification of building materials

—Research and development of multifunctional additives

—The relationship of "composition — structure — properties” and rheology of concrete mix-
tures

~Lightweight, fine-grained and special-purpose concretes: efficiency and trends

~Utilization of man - made raw materials and waste



—Corrosion and durability of concrete and reinforced concrete structures
—~Modern technological equipment and energy - efficient processes
—Scientific methods of data analysis and theory building

—Typology and design of a scientific experiment

3.2. Recommended literature

1. Hyryxunos, 2K.C. MoauduumpoBanibiii Nerknii O¢TOH Ha CTEKJIOBH/IHOM 3aMoJHUTE-
neit: monorpadus / K. C. Hyryxunos, M. A. Paxumos, A. M. Paxumos, Kaparanaa: KapI'TV,
2020.- 132 c.

2. OCHOBBI MPOM3BOACTBA NEHOCTEKIIO- H Ia30CTEKI00CTOHHBIX CTPOHTENLHBIX H3/IC/HIL:
yueOHoe nocobue Jyis CTyACHTOB, MArHCTPanToB U jlokTopantos / 0. M. Cmupuos [u ap.]., Ka-
paranja: Kapl'TV, 2019. - 70 c.

3. Txau E.B. Komiuexcenoe ruapodobuzupyromee moauduiuposanne 0eTOHOB: MOHOTpa-
¢us / E.B. Tkay, Uznar.: @I'BOY BITO «MI'CY» 2011. - 232 ¢.

4. AHTHKOPPO3HOHHBIC H OTHE3AIIMTHBIC CTpOHTENbHbIe Mareprans: / A, 111 Kaamaram-
berosa, O. b. [laxtees.— U3-so: Kapl'TV, 2015. - 85 c.

5. OcHOBBI HAYHYHBIX MCCIIC/IOBAHHMI U HHHOBALIMOHHOM JAeATEILHOCTH: yueOHoe nocodue
npeaHazHadyeHo s cryaentos u Maructpantos / M. b. Uckakos, C. X. Ecenbaes, C, T. Anum-
Oaes; - Kaparanja: Kapl'TVY, 2014. - 121 c.

6. [laitke:xkan A. BoicokoanuroBblif uemenT: ydyebnoe nocobue jns CTYJICHTOB, Maru-
CTPaHTOB W JiokTopanTos, Anmarsl, 2018. - 160 c.

7. bakenos 10.M. Texnonorus 6eronos. — M.:MU3z-8o ACB; 2013 - 500 c.

8. Escrudees B. I'. XKeaezoberonnbie 1 kKaMeHHbIe KOHCTPYKUuH. B 2 y,

9. Y.1.Kene300eTOHHBIC KOHCTPYKIHH: YYeOHHK JUld CTY/L. YUPERIAEHHI Bbicii. npod. ob-
pasoBanus / -M. : M3narensekuii uentp «Axazemusin, 2011, — 432 c.

10. Yaunkuit U, U, Puskun C. A, Kenezoberonnsie koncTpyKinu: Pacuer U KOHCTpyH-
posanue / — M.: Kuura o Tpeboranuio, 2012. —400 c.

11. Tuxonos U.H., Mewkos B.3., Pactopryes b.C. IlpoektupoBanne apMupoBaHus xele-
300eTona, Mockaa, 2015.- 276¢.

12. Texnonorust 6€TOHA, CTPOHTEABHBIX H3/ICIHH H KOHCTPYKIWMI, Baxenos IOM., Anu-
moB JLA.. Bopouun B.B., Maraees V. X., 2014.

13. Hyryxuuos, K.C. Moauduimposantbiit Jierkuii 0eTOH Ha CTEKJIOBHIHOM 3aII0IHHUTE-
aeit: monorpadusa / K. C. Hyryxunos, M. A. Paxumos, A, M. Paxumog, Kaparanza: Kapl'TV,
2020.- 132 c.

14. llaiikexan A., Paxumos M.A., Paxumosa I"M Xumus teepabix a3z BsSUKYLIMX Mare-
puanos Kaparana, 2017

15. Canyakacos A.C..IHaiikexan A. barrakos C.b. BeicOKOanHTOBBI NOPTIAHIEMEHT H3
HETPAIMIHOHHOrO Chipbst Anmarst, M31-8o «buibivy, 2011

16. Muxynsekuit B.I'. 1 ap. Crpourenbuble Mateprainl. — M.: M3jarenscrBo Acconua-
HHH CTPOUTENLHBIX BY30B, 2014, — 536 c.

17. Hyryxunnos, XK.C. Moaudnumposatneiii Jerkuit 0eTOH Ha CTEKNOBHIAHOM 3aM0IHHTE-
neit: monorpadms / K. C. Hyryxunos, M. A. Paxumos, A. M. Paxumos, Kaparanaa: Kapl™ TV,
2020.- 132 c.

18. Exos B.b. Texnonorus 6eroHa, CTPOMTENBHBIX W3/ICIHIA B KOHCTPYKIMiA, ExaTepun-
Oypr: M3u-Bo Yp®y. 2014, - 207 ¢.

19. Txau E.B. Moaudmkaropst B crpontensioi texuonoruu. Kaparanaa: U3n-so Kapl'TV,
2011.- 156 ¢.

20. bapxaros B. W., J[lTo6poronsekuit M. I1., Kankaes 10. I11. Orxoas npou3sojcts 1 no-
TpeDICHHsA — PE3EPB CTPOHTENLHBIX MaTtepHaion: Mmonorpadus Menadunck: U3n-so Yensd. roc.
yh-ta, 2017. 477 ¢.

21. Ackapos E.C., bananasos E.K. OcHosbl HayuHbIX uccsaenosanuii. — An-matbi: UHT,
2014.-198 c.

22. Txau E.B. Moauduxaropst B crpoutenbnoi Texnonoruu. Kaparanja: Usa-so Kapl TV,
2011. - 156 ¢.



23. baiibysexon A.B., Baii6onos K.C. beroust 1 ux ocobennoctn (MHdopmalmonno-crpa-
Bounble Matepuaibl). —Ilpimkent: «Hypast beiine», 2016. -292 ¢.

24. OcHOBBLI HAYYHBIX UCCICOBAHNH H HHHOBAIMOHHOI IeATENBHOCTH ; yuebHoe nocodue
npeaxasHayuen uis cry/ientos u Maructpantos / M. B. Mckakos, C. X. EcenGaes, C. T. Annmbacs
: - Kaparanpa : Kapl'TV, 2014. - 121 .

25. bamkaros H.H. Munepanbubie BO3y IIHbIE BKY LtHe BelecTsa : yued. nocobue / H.H.
Bawkaros.— Exarepun6ypr : Us-so Ypan. yu-ta, 2018.— 148 ¢



Appendix 1

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
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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