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The main topics submitted for the entrance exams

1. Geotechnical problems of construction

1.1. List of topics:

— Introduction to Geotechnics

~ Soil composition and structure ,

— Physical and mechanical properties of soils

— Basic laws of soil mechanics

— Stress distribution in the soil mass

— Ultimate balance and stability

— Deformation processes in soils

— Filtration and hydrodynamic tasks

— Problematic and structurally unstable soils

— Shallow and deep foundations

~ Joint work "ground — foundation — aboveground structure”
— Engineering surveys for construction

— Construction organization and construction plan
— Monitoring, control and operation

— Current trends and digital technologies

1.2. List of recommended literature

1. Mexanuka rpyHTos, ocoBaius u pynaaments:: yuebuuk / JI. H. lyrenxo, A. I'. Pyab,
0. B. Knuaesa u s1p.; noa. pea. JI. H. llyrenko; XapskoB. Hall. yH-T rop. Xo3-Ba uM. A. H. beke-
ToBa. — XappkoB: XHYT'X um. A, H. bekerosa, 2015. - 501 c.

2. Jlanmaros b. M. Mexanuka rpyHToB, OCHOBaHHS M (DYHAAMEHTHI (BKJIIOUYAs CHCHHAIb-
HbIH Kype HIDKeHEpHOH reosioruu): Yuebuuk. 3-¢ u3i. Mzpar.: ACB. 2012,

3. Kysuenog, B. C. XKenezo0eToHHble H KAMEHHBIE KOHCTPYKIMHY. OCHOBBI CONPOTHBIICHHS
xenezoberona. [pakruueckoe npoektupoanue. [lpumeper pacuera. Yuebuoe nocodue / B.C. -
Mocksa: Hayka, 2014. - 304 ¢.

4. Jlukman JLI".- Opranusaius CTpoUTeILHOTO npon3soicTea: Yuebuuk / M.: ACB, 2012-
512c¢.

5. Jlanmaros b. M. Mexauuka rpyHToB, OCHOBaHUs U (yHJaMEHTHI (BKJIIOYAs CreHHab-
HBIH Kype HiKeHepHoit reosorun): Yuedbuuk. 3-¢ u3a. Ms-nar.: ACB. 2012,

6. CIT PK 1.02-105-2014. Unkenepuble H3bICKaHHs U1 CTPOHTENLCTBA. OCHOBHBIE 110J10-
wenns. Yrenos E.C. Mexanuka rpyHTOB, OCHOBaHHA ¥ (pyHaaMeHTh: Y4eOHHK Ha Ka3aXCKoM
azpike — Kaparanna.: U3narenserso Kapl'TV, 2020. - 329 c.

7. Jlnkman JLI'.- Opranuszanus ctponTessioro npoussoacrea: Yuedbuuk / M.: ACB, 2012-
512¢.

8. Kakymun A.C., Kycynbekos A.K., Kponaues [1.A, XKakynuna A.A. Ilpoextipopanue
ocroBaumii u pynaamenTos (I'eorexunka). YueOuuk — Kaparanga: Kapl'TV, 2019, 217 c., ISBN
978-601-315-697

9. Yaunkuit 1. WU, Puskun C. A, Keaezoberonnbie KOHCTpYKUMH: PacdeT u KOHCTPYHpoO-
Banue / — M.: Kuura no Tpebopanuio, 2012, —400 c.

10. Tuxonos U.H., Memxos B.3., Pacropryes b.C. [IpoekTHpoBanne apMHpoBaHHs Keje-
3o0erona, Mocksa, 2015.- 276¢.

11. Escrudees B. I'. Kenesoberonnpie n KaMeHHbIC KOHCTPYKIHMH. B 2 4.

12. Y.1.Kene3o0eToHHble KOHCTPYKIMK: YU4eOHHK JUIS CTYA. YUpeKACHHH Bbicul. npod.
obpazosanus / -M. : M3aarensekuit uentp « Axanemus», 2011. — 432 c.

13. Bonmapuk I".K. Mnxenepro-reonorudeckue uspickanus: yuebunk. M.: K1V, 2007. -
424c.

14. CI1 PK 1.02-105-2014. Mipkenepuble H3bICKaHusA JUIS CTponTebeTBa. OCHOB-HBIC 110~
JIOKEHMSI.

15. FOCT 25100-95 I'pynrsl. Knaccuduranms.



16. CIT1 PK 5.01-102-2013. OcnoBanus 3/1aHHi ¥ COOPYKEHUIA,

17. Bounapuk I' K. Muxkenepno-reonornyeckue u3bickanus: yuedbuuk. M.: KLY, 2007. -
424c.

18. CIT PK 1.02-105-2014. HmsxenepHbie H3bICKaHUs JUlst CTponTesibeTBa, OCHOB-HBIE 110-
NOKEHHA.

19. CIT PK 5.01-102-2013. Craiinbie hyHjaMeHTbI.

20. CITPK 5.01-102-2013. OcHoBauust 3J1anuii ¥ COOPYKEHHH.

21. Jlanmaros B.U. Mexaunuka rpyHToB, ocnosanus 1 Gpynaamentsl: Yuebuuk — J1.: Ctpoii-
u3zar, 1988. —415 ¢.

22. Hprrosuy H.A. Mexanuka rpynros. M: CH 2011

23, Tepuarn K. Teopus mexauuku rpynros. M: CH 2011

2. Modern methods of calculating foundations and foundations

2.1. List of topics:

— Physico-mechanical parameters of soils: modern instrumental and computational arsenal
~ Models of compressibility and compaction of soils

— Soil strength and fracture criteria

~ Stresses from its own weight and the influence of groundwater

— Bearing capacity of the bases according to the limiting conditions

— Base deformations and operational suitability criteria

~ Numerical methods in geotechnics

— Shallow foundations

— Pile and deep foundations

— Anchored, prestressed and machine foundations

— Artificial foundations and methods of soil improvement

~ Earthquake resistance of foundations and foundations

— Monitoring and management of geotechnical risks

— Technological processes and their impact on the calculation

— Strengthening the foundations and strengthening the existing foundations
2.2. List of recommended literature

1. Mexaunuka rpyHT0B, ocHoBanua 1 Gpynzamentel: yueouuk / JI. H. Hlytenko, A. I'. Pyas,
0. B. Kuuaesa u ap.; noa. pes. JI. H. lllyrenko; XapbKkoB. Haul,. yH-T rop. xo3-sa uM. A. H. beke-
tosa, — Xapekos: XHYI'X um. A. H. bekerora, 2015. - 501 c.

2. lanmaros b. M. Mexanuka rpyHTOB, OCHOBaHHS H (QyHIaMEHTBI (BKIIOYas Crielnalb-
HbI KYPC HHKeHepHO# reosiorun): Yuebunk. 3-¢ w3 Usnar.: ACB. 2012,

3. Kysuenos, B. C. Kenezo0etoHHble 1 KaMEHHBIC KOHCTPYKIMH. OCHOBbI CONPOTHBIICHHS
xkenezoberona. Ipakruueckoe npoekruposanue. [lpumeps pacuera. Yuebnoe nocobue / B.C. -
Mocksa: Hayka, 2014. - 304 c.

4, Koxac A.K. Texnonorus ctpontesbioro npoussozctsa II: yuebnoe nocobue. - Kapa-
ranjta: Kapl'TV, 2012.

5. I0nmna A.®. TexHOIOrHYECKHE POLECCh] B CTPOUTEILCTBE: yueOHUK. - M.: Akanemus,
2014,

6. Xapuronos B.A. OcHOBbI OpraHu3aiuu H yIPaBJICHHA B CTPOHTENBCTBE: YHeOHHK. - M.:
Axagemus, 2013.

7. Kacumon A.T., Tuenpuukosa, 10.H. Texnonorus peKoHCTPY KUHH 3/1aHuii: yyebHoe no-
cobue. - Asimartsl: DBepo, 2018.

8. Vmuukuit K. U., Puskun C. A. Kenezobetonnbie KOHCTPYKIMH: Pacyer U KOHCTPYHpO-
panue / — M.: Kuura no TpeGosanuio, 2012. —400 c.

9. Tuxonos U.H., Mewkos B.3., Pacropryes b.C. [IpoektupoBaiue apMHpOBaHUs Kelle-
s06erona, Mocksa, 2015.- 276¢

10. Escrudees B. I'. Kenezoberonnsie 1 KaMeHHbIE KOHCTPYKIHU. B 2 4.

11. Y.1.7Kener00eToHnbBIE KOHCTPYKIMM: YYeOHHK /UIs CTY. Yupexaenuit Bbicul. npod.



obpaszosanus / -M. : U3narenbekuii nentp «Axanemus», 2011, — 432 ¢,

12. Tuxonor W.H.. Memxkos B.3., Pacropryes b.C. IlpoextupoBanne apMupoBaHus xeie-
300erona, Mocksa, 2015.- 276¢

13. bonnapuk I'.K. Unikenepo-reosioruueckue usbickanus: yuebuux. M.: K1Y, 2007. -
424c.

14. CI1 PK 1.02-105-2014. MnxeHepHbie H3bICKaHUs JUlst CTPOHTENLCTBA. OCHOBHBIE 110-
JIOKEHHUA.

15. CII PK 5.01-102-2013. OcHoBaHMA 3AaHHIT H COOPYIKECHHH.

16. CI1 PK 5.01-102-2013. Csaiitbie pyH1aMeHThI.

17. XKakynuu A.C.. Kycyndexkos A.K., Kponaues I A, XKaxymuna A.A. [Tpoexruposanue
ocHosauuit n pyugamenTos (I'eotexnnka). Yuedunk — Kaparanga: Kapl'TV, 2019, 217 ¢., ISBN
978-601-315-697-2

18. Esctudeer B. I'. Kenezoberonnpie 1 KaMeHHbIE KOHCTPYKIMH. B 2 4.

19. I0auna A.@. TexHonornyeckne npouecchl B CTpOUTENbCeTBE: yueOHuK. - M.: Akaje-
mist, 2014,

20. CpaBouHMK 110 CTPOHTENLHO-MOHTAKHBIM pabotam /moa pea. K.C. Hyryxkunosa. -
Kaparanna: Kapl'TV, 2018.

21. HprroBny H.A. Mexauuka rpynros. M: CH 2011

22. Tepuaru K. Teopus mexanuku rpynros. M: CH 2011

23. Kakynun A.C., Kycynbexos A XK., Kponaues I1.A, Xakynuna A.A. [lpoektuposanne
ocnoanuit M pyuaamentos (INeorexunka). YueOuuk — Kaparanga: Kapl'TV, 2019, 217 c., ISBN
978-601-315-697-2

24. Kakynun A.C. Kaxymuna A.A. OCHOBBI I'€OTEXHHYECKOr0 MPOCKTHPOBAHHA (MOHO-
rpaust) Penakunonno — n3narensekuit oraen Kapl'TV, 2015 r.

25, Kaxynun A.C., Kycyndekos A. K., Kponaues [1.A, XKaxkynuna A.A. [Ipoexktupopanue
ocHoBatuii U pynaamenTton (I'eorexnnka). YueOuuk — Kaparanaa: Kapl'TV, 2019, 217 ¢., ISBN
978-601-315-697-2

26. bonpapuk I".K. MkenepHo-reoiornyueckue usbickanus: ygeduux, M.: KJ1Y, 2007. -
424c¢.

27. CII PK 1.02-105-2014. UnxeHepHbie H3bICKaHHA U1t CTPOUTENILCTBA, OCHOBHBIE 110-
JIOKCHHSA.

3. Methodology of scientific research in the field of construction

3.1. List of topics:

— Scientific foundations and interdisciplinary relations of geotechnics

~ Experimental planning and laboratory methods of soil research

— Field methods and engineering-geological surveys

- Analytical and numerical models of the stress - strain state of soils

— Methodology for assessing the load - bearing capacity and limiting conditions of the bases

~ Precipitation forecast and comparison of calculations with field observations

~ Research approaches to soil improvement and strengthening

— Methodology of calculation and experimental verification of reinforced concrete struc-
tures

— Multifactorial models of quality and safety in construction research

— Man - made processes of urban development and environmental safety

— Scientific and technological progress and digitalization of the fundamental structure

— Project documentation as an object of research

— Statistical methods and validation of engineering calculations

— Integrated system "research — project — operation”

3.2. List of recommended literature

1. Mexanuka rpyHToB, ocHoBaHus H (yHamerTol: yuebuuk / JI. H. Illyrenko, A. I'. Pyas,
O. B. Kuyaesa u ap.; noa. pea. JI. H. Hlyrenko; XapbkoB. Hail. yH-T rop. xo3-sa um. A. H.



bekerosa. — Xapskos: XHYI'X nM. A. H. bBekerosa, 2015. - 501 c.

2. Jlanmaros b. M. Mexanuka rpyHTOB, OCHOBaHMs H (YHIaMEHTHI (BKIIOYas CrenHalb-
HBIH Kype HHKeHepHO#t reosiorun): Yueonuk. 3-¢ u3a. Uspnar.: ACB. 2012,

3. CIT PK 1.02-105-2014. UnskeHepHbie H3bICKaHHUS U1g CTpouTeIbeTBA. OCHOBHBIE 11010~
JKEHHA. '

4. Yrenon E.C. Mexauuka rpyHToB, ocHOBaHHS M (yH1aMeHThl: YUYeOHHK HA Ka3aXCKOM
s3pike — Kaparanja.: M3parenscrso Kapl' TV, 2020. =329¢.

5. Jluxman JLI.- Opranusaiius CTponTensHOro npoussocrsa: Yuebuuk / M.: ACB, 2012-
S512¢.

6. Jlanmaros b. M. Mexanuka rpynToB, oCHOBaHHS H (DYHAAMCHTEI (BKJIIOYAs CHCLHAIb-
HBIE Kype HEKEHEPHO# reoniorin): YueOnuk. 3-¢ usn. Mspar.: ACB. 2012.

7. CI1 PK 1.02-105-2014. UnsKkeHepHbie H3bICKaHUS VIS CTPOUTENLCTBA. OCHOBHBIE 11010~
KCHMS,

8. Jlukman JL.I".- Opranusauus cTpoHTE/ILHOTO Ipon3BoicTBa: YueOuuk / M.: ACB, 2012-
512 c.

9. Xapuronos B.A. OCHOBBI Opranu3ailii H YIPABJICHHS B CTPOMTE/IBCTBE: YHeOHHK. - M.:
Axajemus, 2013.

10. Kosac A.K. Texuonorus crpoutenstoro nponssojcrsa Il: yuebnoe nocobue. - Kapa-
rauna: Kapl'TV, 2012.

11. Ymuukuit M. U., Puskun C. A. JKenezobetonnbie KOHCTpYKimy: Pacyer H KOHCTPYH-
posanue / — M.: Knura no TpeGosanuio, 2012. -400 c.

12. Tuxonos M.H., Memxos B.3., Pactopryes b.C. [IpoektHpoBanne apMHpOBaHHSA Kee-
jo0erona, Mocksa, 2015.- 276

13. Escrudees B. I'. JKeneszobeToHHbIE H KaMEHHbIE KOHCTPYKLMH. B 2 4.

14. Y.1.Kene300eToHHbIe KOHCTPYKIMM: YUCOHHK Ul CTYJL. YYPeKACHHH Boicil. npod.
obGpasosanus / -M. : U3parensckuii ueHtp «Axanemus», 2011, — 432 ¢,

15. Younxuit M. W., Puskun C. A, JKenesoGeronnpie KOHCTpyKuun: Pacuer u KOHCTpyH-
posanue / — M.: Kuura no Tpebosanuio, 2012. —400 c.

16. Esctudees B. I'. Kenezoberonunie 1 KaMeHHbIE KOHCTPYKIHMH. B 2 4.

17. Y.1.XKenesobetonnble KOHCTPYKIMH: YHeOHUK JUIst CTY/. YUpEKACHHH Bbicul. 11pod.
obpazosanns / -M. : M3narensekuit nentp «Axanemus», 2011, — 432 c.

18. Bonnapuk I' K. MUnkenepHo-reonorndeckue uibickanus: yuednuk. M.: KJ1Y, 2007, -
424c.

19. CIT PK 1.02-105-2014. Muxenepusbie U3LICKAHHA JUTS CTPOHTENLCTBA. OCHOBHBIC 110-
NOKCHHS.

20. IprroBuu H.A. Mexannka rpynros. M: CH 2011

21. Tepuaru K. Teopus mexauuku rpynros. M: CH 2011

22. Kaxynun A.C. Kakymuna A.A. OCHOBBI F€OTEXHHYECKOIO NPOSKTHPOBAHHSA (MOHO-
rpadus) Pepakimonno — u3narensekuit oren Kapl' Ty, 2015 r.

23. Kakynun A.C., Kycynbexos AJK., Kponaues [LA, Kaxynnna A.A. [Ipoekruposanue
ocuosanuii u pyunaamentos (I'eorexnuka). Yuebnnk — Kaparanna: Kapl'TV, 2019, 217 ¢., ISBN
978-601-315-697-2

24. Jlanmaros .M. Mexanuka rpyHToB, ocHoBanus H Qysaamentol: Yuebuuk — JL.: Crpoii-
uszjaar, 1988. - 415 c.

25. Mexanuka rpyHros, ocHosanus v pyHaamenTsl: yuebuuk /JI H. UlyTenko, A. I'. Py s,
0. B. Kuuaesa u ap.: noa. pea. JI. H. lllyrenko; XapbKoB. Hail. yH-T rop. xo3-Ba uM. A, H. beke-
tosa. — Xapbkos: XHYI'X um. A. H. bekerosa, 2015. - 501 c.

26. Jlanmaros b. M. Mexauuka rpyHTOB, OcHOBalus U GyHAAMEHTHI (BK/IIO4as CrelHaib-
HBII KyPC MHKEHEPHOH reonorun): Yuebuuk. 3-e u3a. Msnar.: ACB. 2012.

27. Kysnenos, B. C, Kenezoberonubie # KaMeHHbIE KOHCTPYKIUMH. OCHOBBI CONIPOTUBIIC-
nus kesnezoberona. IlpakTuueckoe npoextuposanue. [Ipumeps: pacuera. Yuebnoe nocobue /
B.C. - Mocksa: Hayka, 2014. - 304 c.

28. Jlukman JLI'.- Oprauuszanus crpontensHoro npoussojcrsa: Yuebnuk / M.: ACB.
2012-512 c.



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
8D07301 “Civil engineering *

- Ne Essay Topics

1. | Modern practice, problems and prospects of concreting technology development in win-
ter conditions
2. | Features of reinforcement of reinforced concrete bearing structures of buildings and
structures with composite materials
3. | Conducting operational monitoring of the technical condition of hydraulic structures us-
ing non-destructive testing methods
4. | The main provisions of the calculation and design of foundations
5. | Types of bent metal structures and their design features
6. | Modern practice, problems and prospects for the development of finishing technology
7. | Modern practice, problems and prospects of plastering technology development
8
9

Problems and prospects for the development of roofing production

Features of the development of pits and foundations of new buildings in conditions of
dense urban development

10. | Features of the construction of high-rise buildings with multi-level underground floors
in megacities




