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Learning Outcomes

After completing the training, participants will be able to

* Analyze the processes in the global climate system.

* Operate the principles of sustainable architecture and green urbanism in the design
of buildings and entire city districts. Participants will know International Standards
for Green Building, methods for assessing the environmental efficiency of buildings
and the main trends in urban planning, taking into account environmentally friendly
materials.

* Assess the impact of air pollution and city temperature on human health when
designing.
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Learning Outcomes

After completing the training, participants will be able to

* Analyze the efficiency of climate change adaptation measures in industrial and
domestic construction.

* Debate on climate change and global trends, worsening living conditions in cities.

* Explain the causes of climate change and its impact on human health and quality of
life, the importance of environmental safety and resource conservation in the
framework of educational activities among the population.
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Content Scope

Climate change, the anthropogenic load on the climate system, scenarios of
climate change in the future.

Urban environment and human health. Interaction of natural and anthropogenic
components of the environment during the formation of the city’s climate.

State building codes of Ukraine. International Green Building Standards (building
research establishment environmental assessment method (BREEAM), LEED
certification, DGNB certification system).

Evaluation of comfort in an urban environment using bioclimatic indicators.

Ways of adaptation to climate change in the field of industrial and civil
construction.
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Teaching and learning methods:

. lectures in the classroom and online training — to study the main manifestations and

scenarios of global climate change, the impact of anthropogenic load on the climate system,
the interaction of natural and anthropogenic components of the environment in the
formation of the city’'s climate, as well as ways to adapt to climate change in industrial and
civil construction.

practical exercises — for teaching methods for assessing comfort in an urban environment
using bioclimatic indicators.

self—-directed learning — work with literary sources and Internet resources for studying the
factors causing global climate change, as well as the factors that form the local and micro-—
climate; state building codes of Ukraine and national standards in building climatology;
international standards for green construction, energy efficient and environmental design,
assessment of the environmental performance of buildings.

role—play, group and individual discussions, tests and assignments.

Based on two credits, training assumes: lectures — 8 hours, practical lessons — 16 hours,

independent robot — 36 hours.
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Learning Assessment
1. The pre-training assessment includes a test.

2. During training - completing the assessed exercises.
3. After training - test control.

The mark "excellent" is given to the listener who has demonstrated a varied and deep
knowledge of the program material, has successfully completed the tasks stipulated by the
program, is well versed in the main and additional literature. Competence level - high

The mark "good" is given to the listener who has demonstrated complete knowledge of the
educational and program material, has successfully completed the tasks, has mastered well the
basic literature recommended by the program. Competence level - sufficient

The mark "satisfactory" is given to the student who has demonstrated sufficient knowledge of
the basic educational and program material, copes with the tasks provided for by the program,
made some mistakes while completing the tasks, but has the necessary knowledge to work out
the mistakes made under the guidance of the teacher. Competence level - medium

The mark "unsatisfactory" is given to the listener who did NOT demonstrate sufficient
knowledge of the main educational and program material, made fundamental mistakes in
performing the tasks provided for in the program and cannot use the knowledge in further
training without the help of the teacher. The level of competence is low. Re-study of the course
(module) is recommended.



CC!I |m Ed Building climatology / (B) General module
CmpoumenbHasA

KIIUMGMOJ‘IOZUH

l 'ﬁ Faboer
‘ . wlogtn
- . Pt Lole
="i----—- - - dorneek ,
l 'l grumem
- /” 3“
L5803 _/ - 300
! \‘. ‘-~./V N\ ",.' . 260
¥
] - 200
oy ¢
= ‘w
- 100
wo e SRR R g SRS B R i {
3 | 4
g A - w
<
NEVY oF )
Py
e Neg
. ! ‘T::.Q” !\

HaxmyouHoea E.H., O3KY
HeHosa O.H., OHMeoY



Kammat urpaet o4eHb BaXKHYHO POJib B apPXMUTEKTYPHbIX U CTPOUTENBbHbIX GOpPMaX.

CpaBHEHMWE KIMMATUYECKUX AaHHbIX 1 TpeboBaHUIM K TeNN10BOMY KOMPOPTY obecneymBaeT OCHOBY A5 Bbibopa
dopMbl 34aHNA U 3/IEMEHTOB CTPOUTENbCTBA, COOTBETCTBYIOLLMX KAMMATY A4 CO34aHUA HEOOXOAMMOTrO
BHYyTpeHHero kompopTta. CoBpeMeHHbIe apXUTEKTOPbI U CTpouTen Bce Honblue cocpeaoTodYeHbl Ha TOM, KaK
CO34aBaTb CTPYKTYPbI, KOTOPbIE OKA3bIBAKOT MEHbLLEE BANAHNE Ha NPUPOAHYIO cpeay.

Byayliee apXUTEKTYpPbl: KTIMMAT-OTBETHbIN AM3aMH - 3TO NPaKTUKa NPOEKTUPOBAHMA, OPUEHTUPOBAHHAA Ha
CTPOUTENBLCTBO C YY4ETOM MECTHOTO KANMMaTa.

Llenb gncunnauvHbl - npuobpeTeHmne cTyaeHTaMu 3HaHMM B 06/1aCTU NNaHUPOBKM FOPOACKOM 3aCTPOMKK, BbIOOP
TUMNOB 34aHMIN U OrparkaatoLmMX KOHCTPYKLMM C Y4ETOM KAMMATUYECKUX OCOBEHHOCTEN PaloHa CTPOUTENBLCTBA.



PE3Y/IBTATbl ObYHEHUA:

Mocne NpoxoXaeHNA Kypca no «CTPOUTENBHOW KIMMATONOTUNY», CTYAEHT CMOMKET:

1.
2.

CocTaBuTb CNUCOK 3a4au4 HOpMaTMBHO-ﬂpaBOBOVI 6a3bl ANA CTPOUNTENDBCTBA.
Ha3BaTb OCHOBHbIe KMMaTUYeCKune (I)aKTOpr N UX COYETAHUA.

[MepeuncanTtb TUNbI NOroabl (KAnMmaTa), CNosib3yemble NPU NPOEKTUPOBAHUN U CTPOUTENLCTBE
3aHUN.

Ob6BbACHUTb HAaNpPaBAEHUA CTPOUTENBHOM TENNOTEXHUKUN, CBETOTEXHMKN, 3BYKOU301ALMUN,
APXUTEKTYPHOMN OU3UKMW.

Onucatb CaHUTaPHO-TUTUEHNYECKME TpeboBaHUA K TEMNEePaTYPHO-BNAAXKHOCTHOMY pPeXMMY 343aHUN
N MOMELLEHNN.

CocCTaBUTb KIMMATUYECKUI NACNOPT PaNOHa CTPOUTENbCTBA.
AHann3nMpoBaTb 0COOEHHOCTU NPOEKTUPYEMbIX OOBHBEKTOB B PA3NUYHbBIX KIMMATUYECKUX YC/TOBUSX.

Chdopmynunposatb Npobsembl CTPOUTENBHOM KAMMATO/IOTMN N SKOAOTrM4Yeckon 6e3onacHoOCTH B
YC/IOBUAX COBPEMEHHbIX U3MEHEHUIN KANMMATA.

OUEHUTb 3KOZIOTMYECKMIM aCMNEKT AaPXUTEKTYPHOM KAMMATO/IOTUMN.
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OCHOBHbIE TEMbIl KYPCA:

[pagocTponTenbcTBo. Hopmbl, NpaBuaa, CTaHAAPTbI.
Obuwmne cBeaeHUs O KIMMaATE.
KAanmaT 1 npakTuKa CTPOUTENIbCTBA U MPOEKTUPOBAHMUS.

S e s

OCHOBbI CTPOUTE/IbHOM PU3UKN. 3aKOHbI TENN03aLLNTbI, ECTECTBEHHOTO
OCBELLEHUA, AKYCTUKMN.

ApXuUTEKTYpHaaA cpea. BanaHune KnMmarta Ha apxXUTeKTypy 34aHUN.
OpraHu3auma caHNTapHO-TUTMEHMYECKOTO KOHTPOAA MNPU CTPOUTENbCTBE.
KoM@opTHOCTb ropoACKMX MPOCTPAHCTB M NHTEPbEPOB 34aHUMN.

CTpouTenbHasa sKonorus. Al A
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JKOHOMUYECKME OCHOBbI CTPOUTENbLCTBA.
10. 3enéHoe cTpounTenbCTBO.




HABbIKU

BecTtu pacyeTbl C UCNOb30BaHUEM KAMMATUYECKMX AaHHbIX.

BbINONHATb apXUTEKTYPHbIM aHAaNN3 KAMMaTA.

BnageHne TtexHONOrnem npoeKTUPOBAHUA AeTanem U KOHCTPYKUUN C

Y4ETOM COBPEMEHHbIX TPEOOBAHUN N KOMNbIOTEPHbIX CUCTEM.

4. BbINOAHATb M NIAHUPOBATb CTPOUTE/IbHbIE PAabOTbl COrMAacHO CaHUTAPHO-
TMrIMeHNYECKMM TPeboBaHMAM.

5. IJCKWU3HOEe npoeKTupoBaHue.

6. Wcnonb3osaHue 3D-nevyatTn.

7. In3amH—mblILNEHUE.

8

9

1

i

JKO/IOTMYECKOE MbILUNEHUE.
JKcNAyaTaLmMAa OKPYKatoLWen cpeapbl.
0. Pa3paboTKa NpoOeKTOB «YMHbIX» FOPOACKUX CUCTEM.




structure

| MemoOobil 0by4yeHuUs u npenoO0asaHUA:

e CmewaHHOe obyyeHue. VIHTerpauuna TPagmMUNOHHbBIX U SNEKTPOHHbIX popm 0byyeHusn
peanmsyeTca B CMeLLaHHbIX TEXHONOrUAX 0byyeHua. CTyAeHT He ABIAETCA NaCCUBHbBIM
notpeburtenem sHaHUN, a CTAHOBUTCA aKTUBHbIM Y4aCTHUKOM 06pa30BaTe/IbHOro npouecca.
CTyAeHTbl NO/ly4atoT BO3MOXKHOCTb MHAMBUAYANbHO BbIbMpaTb TEMN, pUTM, 06Bem yuyebHoro
MmaTepmana, onpeaenntb CBOM y4ebHbie Ueanm U cnocobbl UX AOCTUKEHUA, YYUTbIBAA CBOU
obpa3oBaTtesibHble NOTPEOHOCTM, MHTEpPECHI, CNOCOBHOCTU. 3aaaHuns, Npeasiaraemble CTYAEHTaM,
06naaatoT 601bLWON BAPUATUBHOCTLIO U CNOXKHOCTBIO, YTO NO3BO/IAAET CU/IbHLIM CTYAEHTAM
COBEpPLUEHCTBOBATb CBOU HABbIKK U YMEHUA, a cnabbim cTyaeHTam 60s1iee akTMBHO BK/IFOYUTHCA B
paborty. [penmyuiectBom ABAAETCA TPaHCGOPMUPOBAHME CTUIA NPENOAABATE/A, KOTOPbIN
NnepexoamuT OT TPAHCAALUUN 3HAHUM K UHTEPAKTUBHOMY B3aUMOAENCTBUIO C 0OYYaIOLMMUCS, YTO
CnocobCcTBYET KOHCTPYUPOBAHUIO COOCTBEHHbIX 3HAHUN. [lononHMTEeNbHAA 3a4a4a
npenogasaTena - pa3BMBaTb HecneumanndnpoBaHHblie HaBblKkK (soft skills), K kKoTopbim
OTHOCATCA KPUTMYECKOE MbIlLIEHNE, yMeHMe paboTaTb B KOMaHAe, KpeaTUBHOCTb M NpoYee.

* BupTyanbHOe NpoCTPaHCTBO OPraHM3yeTCA C NOMOLLIbIO KOMMNbIOTEPHbIX TEXHONOIMI Ha base
undposor naatgopmsl. Mpu ayantopHoin dopme 3aHATUIN 0ByUYeHMe OCyLLLEeCTBAAETCA C
MOMOLLLbIO OH/1aNH-PEeCypPCOoB.



OcHoBHble y4ebHbie Meponpuamus:

Jlekunn

TectupoBaHue

NabopatopHble paboTbl N0 CTPOUTENLHON GU3MKE: PACUETbI XapaKTEPUCTUK TENI03aLLMTbI, 3BYKOU30NALNMK,
OCBELLEHHOCTU; USMEPEHUE TEMMEPATYPbI U BAAXKHOCTU 3aLLUTHbLIX KOHCTPYKLUM, MaTEPUAoB U T.A4,.

ﬂa6opaTopr|e pa6OTbI No KANMATONOTNN: pacqu CTaTUCTUYHECKUX XAPAKTEPUCTUK KINUMMATA (aMI'II'IVITy,EI,bI
noBTOPAEMOCTHN, CpedHUX 3HAYEHWUMN OCHOBHbIX KIMMATUYECKUX (I)aI-(TOpOB) nocTpoeHune po3bl BETPOB.

JlTabopaTopHblie paboTbl NO aPXUTEKTYPHOM GU3UKE: aHA/INU3 U OLLEHKA BHELWHUX KIMMATUYECKUX YCNOBUN ANA
APXUTEKTYPHOTO NPOEKTUPOBAHMUS;

3a4a4u Mo KAMMaTUYEeCKOMY PAaNOHMPOBAHUIO: ONUCAHUE YCI0BUIM ANA NPOU3BObHOIO PErMOHa.

3aaa4m Ha onpedeneHmne KOMPOPTHOCTU MOMELLLEHNI U MUKPOKAMMATA (PacyYET MHAEKCA KOMPOPTHOCTH).
3a4aHnA NO NPOEKTUPOBAHUIO 343aHNN ANA PA3/IUYHbIX TUMOB K/IMMATA.

334341 Ha onpeaeneHmne rMrMeHNYeckux TpeboBaHnM K NnapameTpam MMUKPOKIMMATA B 34aHUSAX.

3aaa4m no 3D-nevyaTty aNEMEHTOB 34aHUMN.

CospaHne maTepuanos-npeseHTaumin «TemnepaTypa Bo3Ayxa, BNa*HOCTb, XapaKTEPUCTUKM BETPA M UX BANAHUE
Ha MNPOEKTUPOBaHME 34aHUNY.

CeMMHapbl No TeEMaTMKe «IKonornsauma ypboskocmuctem», «Co3gaHne 3KOCETEBbLIX CTPYKTYPY.

3a/laHKnA ANA CAaMOCTOATEIbHOM PaboTbl: CO34aHME NPOEKTOB B HaNpaB/eHUN CTPOUTE/IbHOM 3KO0TUK;
3KOHOMMYECKOTO CTPOUTENbCTBA.



Nepen obyveHrem — AnarHocTMyecKoe oueHuBaHue. TecTMpoBaHMe Ha YPOBEHb 3HaHMI BbICLIEN MaTeMaTUKK,
MaTeMaTUYECKOW CTaTUCTUKN, YHAAMEHTA/IbHbIX NOHATUIN GU3NKKN; OCHOBHbIX GU3NYECKUX ABNEHMNI, reorpadun;
rpapumKm, KOMMNbIOTEPHbIX TEXHONOTUN.

KoHmposnb obyyeHus:

B xone obyyeHua — popmupylouiee oueHUBaHue:

TecTpoBaHue No pasgenam Kypca npeanosiaraet TeCToBble 3a4a4M C MPOCTbIM MHOMKECTBEHHbIM BbIOOPOM,
OTKPbITble TECTOBbIE 33434 CO CBOOOAHbIM OTBETOM, 334241 COOTBETCTBUA (415 acCOLMATUBHbBIX CBA3EN).

OueHMBaHMIO NoA/eXKaT: BbINOJHEHWNE N1abopaTOPHbIX PaboT 1 3a4aHMN Kypca (OTYETbI, NPOTOKO/Ibl, AOKYMEHTbI),
YPOBEHb CAMOCTOATE/IbHOCTM B paboTe, NOUCK HOBbIX BapMaHTOB pelleHUs NPobaeMHbIX BONPOCOB, BKNa, B
[INCKYCCUU, CBOEBPEMEHHOCTb BbINOJIHEHUA PaboT.

CamooLeHKa: MPUMeHsAeTCA BO BpeMA CEMMHaPOB, CO3A4aHNA Npe3eHTaLnii 1 BbICTYNNEHWIA C AOK1a4aMm, BO Bpems
[UCKYCCUA.

CymmaTtusHoe (utorosoe) oueHmnBaHue:

YnosneTsopuTenbHada oLeHKa npeanonaraeT 0CBOeHMe pa3aenos Kypca U BbinoaHeHe Bcex nabopaTtopHbix paboT u
3aaHUN.

[lononHutenbHble 6anbl 33 Kypc NpeAnonaratoT y4acTMe B CEMMUHAPaXx, Co34aHMe Npe3eHTaUMn U BbICTYN/IEHUSA C
NOK/alaMu, NpeanoxKeHne AN ANCKYCCUIA NPOBIeMHbIX TEM U3Y4aeMOro Hamnpas/eHUA U Yy4acTU B HUX
(M3meHeHuMs KnMmaTa M rpaaocTpounTenbCTeo; Mpobembl 3KOIOrMYECKOro CTPOUTENLCTBA U Ap.).

MonyyeHne makCcMManbHOM OLLEHKM No nToram obydyeHnsa npeanonaraet cozgaHune (paspaboTKy) NPOEKTOB No
3KO/I0rMYECKOMY CTPOUTENIbCTBY, apXUTEKTYPHOMY An3aiHy, 3D NpoeKTUpPOBaHNUIO, MPOEKTOB «YMHbIN J0MY,
«3enéHoe CTPouUTeNbCTBOY» U Ap.
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TEMbI JIEKLUNU

Tema 1. OcHOBHble onpeaeneHna, KoHuenuma BO3HUKHOBEHUA U NEPCNEKTUBbI IKOJIOTMYECKOro CTPOUTENbLCTBA B MUpe.
NcTopma noAaBneHnA U pa3BUTUA SIKOTEXHOJIOTUIN B CTPOUTENLCTBE N AM3anHe. HopmaTuBHbIe AOKYMEHTbl. MpoBasa npaKTUKa.

Tema 2. Yp603KoueHO3bl. KnMmaTnyeckme n sakonormyeckne ocobeHHocTu. NoHAaTue «ypboaKoLeHO3bI». 3apoXKaeHue U
pasBuUTME npouecca ypbaHu3aumm B YKpauHe. 3arpAa3HEHUE OKpyXKalowen cpedbl B HaceneHHbIX NyHKTax. Mukpokammat
roposos.

Tema 3. TpagunUMOHHbIE U aNbTEPHATUBHbIE 3KOTEXHO/IOTUKU. MeXayHapoAHbIM OMNbIT MCMOAb30BAaHUA 3KOTEXHOJIOTUN.
[NepcneKkTuBHbIE HaNpaB/eHUA PA3BUTUA SKOCTPOUTENbLCTBA. [NPUHUUMNBI SKONOMMYECKOro NPOEKTUPOBAHUA B apXUTEKTYpe U
An3anHe.

Tema 4. dHeprocbeperaowme 34aHUA: MOHATUA «NACUBHbIM A0OM», KYMHbIM AOM», «AOM C HY/IEBbIM noTtpebneHnem
sHeprun». Nctopua co3gaHmna. OcobeHHOCTU KOHCTPYKLUUKM 3KoaomoB. CTaHaapThl.

Tema 5. DKOTEXHONOIMU B CTPOUTENILCTBE U AN3aMHE. IKONOrnYeckn besonacHble cTpouTenbHble matepmanbl. OCHOBHbIE
NPUHLUUMNbI 3KONOTMYECKOrO CTPOUTENBLCTBA. [penmyllecTBa BHYTPEHHEN U BHELLIHEN cpeabl 34aHnit. OcobeHHOCTU BO3BeAeH S
N PACNONOXKEHMUA.

Tema 6. konornyeckaa ceptudukaumna. Mmposbie 3eneHble cTaHAapTbl U Ux ocobeHHocTu. LEED. World Green Building
Council (WORLDGBC).

Tema 7. TloHATNE anbTEPHATMBHOIO O3eneHeHnA ropoackon cpeabl. OCHOBHbIe Lenn n 3agaHuna. NepcnekTnebl Pa3BUTUA
3€/1eHbIX TEXHO/IOTUI CTPOUTENLCTBA U AM3aMHA B YKpauHe n mupe. BamsaHmne sKo CTpoUTeNbCTBA HA KIMMAT.

Tema 8. 3eneHblie nokpbiThUA. Uctopma. MexkayHapoaHbii onbiT. OcobeHHocTn U BuAbl. [pobnembl U nNepcneKkTUBbI
Pa3BUTUA B YKpaunHe.

Tema 9. [lepcneKTMBbl pPa3BUTMA 3SKOCTpouTenbCTBa B YKpaumHe. CraHpaptbl. [lpumepsbl 3KoA4OMOB B YKpauHe.
OTeyecTBEHHbIE 3KO/I0TNYecKkn be3onacHbie maTepurasl.



PE3Y/IbTATbl OBYYEHUA:

MpedomemHeoie:

BNafeTb MHPOPMALMEN O COBPEMEHHDLIX UHMKEHEPHbIX TEXHONOTUAX, KOTOPblE HEODBXOAMMbIE ANA WHHOBALMOHHOM
AEATEeNbHOCTU B chpepe 3KON0rmM U KINMATONIOTUN.

MCNONb30BaTb MeXKAUCUUNAMHAPHbIE NOAXOAbl K KPUTUYECKOMY MOHUMAHMUIO 3KOJIOTMYECKUX U KAMMATUYECKUX
npob6nem.

MCNO/Ib30BaTb COBPEMEHHbIE NOAX0AbI AN1A aHaNAM3a, NPOrHO3UPOBaAHUA.

BO3MOYHOCTb CAMOCTOATE/IbHO Pa3pabaTbiBaTb KAMMATUYECKUE U SKONOTNYECKNE NPOEKTDI.

OLLeHMBATb HEraTUBHOE B/INAHME NPUPOAHbIX M aHTPOMOreHHbIX GAaKTOPOB HA OKPYXKAOLLYIO cpeay.

BO3MOYHOCTb Y3HaBaTb HOBOE, YCOBEPLUEHCTBOBATb M aHa/IM3MPOBATb CTaHAAPTbl, TEXHONOTUMU.

yMeHME NPOrHo3nMpoBaTb U YMEHbLLATb C MOMOLLbIO MHXEHEPHbIX PELLEHNI HEraTUBHOIO BAMAHUA ypbocuctem.

Obwue:

CTyOeHT AONXKEH YMETb NPUHMMATb 0OOCHOBAHHbIE peLleHus.

Pa3pabaTtbiBaTb M NPUHUMATbL YrpPaBAeHYECKME peLleHmns.

McKaTb, pa3pabaTbiBaTb M aHaNM3UPOBaATb MHGOPMALMIO C PAa3HBIX NCTOYHUKOB.

CTyAeHT A0NXKEeH 3HaTb OCHOBHbIE MPENMYLLECTBA IKOMPOEKTUPOBAHUA.

YMeTb NpaBuibHO BbIOMPaTb UHMKEHEPHbIE pelLleHus, NAaHUPoBaTh aganTauunto ropoaa/HaceIeHHOro NyHKTa.



KpaTKOE onucaHune u ob6ocHoBaHUe MmeToAaos npenogasaHua U 06V‘-IEHI/|$I

[lna n3yyeHnsa HOBOro maTepuana: IekUnm ¢ npeseHTaunaMmm, CeMMHapbI.
[lnAa 3akpenneHns maTepuana U npuobpeTeHna NPaKTUYECKUX 3HAHUN U YMEHUIN: AUCKYCCUN,
TBOpYECKUe paboTbl, CTyAEHYECKME MUHN-NIPOEKTDI.

Kputepum oueHKu

ydoenemeopumeano: CTYAEHT NPOAEMOHCTPUPOBA/T MOHUMAHUE CBA3U MOZTYHEHHbLIX PE3Y/1bTATOB C
NMPAaKTUNYECKMM NMPpUMeHeHnemM, 04HaKO UCNbITbIBaET TPYAHOCTU C UX obocHOBaHMEM.

XOpOU.lO.' CTYAEHT NMNOKa3aa Xxopowune tTeopetnvyecCckmne sHaHmnAa no aucumnianHe, osanagen nepsUYHbIMn
HaBblKaMW I/ICCI'Ie,CI,OBaTeI'IbCKOﬁ pa6OTbII CO6MpaTb AdaHHble, aHa/1U3npoBaTb, HO Konebnetca npu Bbl60pe
OCHOBHbIX MHXEHEPHbIX, TEXHONOI'NMYECKNX peLUEHVIl‘;L

OmauYHoO: CTYyAEHT NOKa3an ryboKue TeopeTuYecKkne 3HaHuA no AnNCUmnanHe, oBiagen NnepBUYHbIMMU
HaBbIKaMM UCCNea0BaTENbCKOM paboTbl: cobMpaTh AaHHbIE, aHANM3UPOBATb, TBOPYECKM OCMbICINBATL,
060CHOBbIBATb OCHOBHbIE UHXEHEPHbIE, TEXHO/IOTMYECKME peLleHUs.




