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1.lean, 3ana4u ¥ NJIAHUPYeMble Pe3yJbTaThl 00yUeHHsl 0 JTUCIUTIHHE

«lToa3emHbIe U CIENUATIBHBIE COOPYKEHUSA» - CIEUUAIbHAS JUCHUILUIMHA, KOTOPAsi BXOAUT B
IporpamMmy MoAroToBKH 1o HanpasieHnto moarotoBku 08.03.01 «CtpoutenbcTBoy.

Hucnurnnuna «Iloa3zeMHbIe U ClIEIHMAIBHBIE COOPY>KEHUS» pacCMaTPUBAET OOIINE TMPUHIIUITBI
MPOEKTUPOBAHUS U BO3BEACHUS COOPYNKEHUM, COOPYHKAEMBIX B MOJI3EMHOM ITPOCTPAHCTBE U B 30HE
BO3BEACHUS CIEIUATbHBIX 0OBEKTOB.

Heaps gucuuniaunbl — Lenpro n3yuenus gaHHOM nucHUIUIMHbL «[lo3eMHbIE U ClielMaIbHbIE
COOPYXKEHHS» SABJISETCS IOJArNOTOBKA CIIEHUAIUMCTOB K IPOEKTHOM, HMCCIEI0BATEIILCKOW U
MPOU3BOJICTBEHHON JEATEIHLHOCTH B O0JIACTH MPOCKTHPOBAHUS M CTPOUTEIIHCTBA TOJ3EMHBIX U
CIIELIUAbHBIX COOPYKEHUM.

K ocHOBHBIM 3a1a4aM OCBOCHMS JUCHMUILUIMHBI «[loq3eMHBIE U ClIEUAIBHBIE COOPYKEHUS
CJIEIyeT OTHECTH:

- (bopmynupoBaHue U peleHHe HAYYHO-TEXHUYECKUX 3a7ad B 00JACTH MPOSKTHUPOBAHUS H
CTPOUTENBCTBA  CHEUUAIBHBIX W TOJA3EMHBIX COOPYKEHHW, KaK CJIOXHBIX HAa3E€MHBIX
TEXHOJOTHYECKUX KOMIUIEKCOB;

- UI3YUCHHUC OCHOBHBIX THUIIOB MMOA3CEMHBIX 1 CIICHHUAJIbHBIX COOpy)KCHPIﬁ.

O6yuenue no aucuurinHe «lloa3eMHbIe W ClENHMATIbHBIE COOPYXKEHHUS» HAIpaBiIeHO Ha
dbopMupoBaHUe y 00YJarOMIUXCS CIEAYIOIUX KOMITETECHITUI:

Ko u HamMeHOBaHue KOMIIeTeHIUI NHIMKaTOPbI JOCTHKEHUSI KOMIIeTeHIHH
OIIK-6. CriocobeH y4acTBOBATH B HNOIIK-6.1
IIPOEKTUPOBAHUU 00BEKTOB | 3HaeT:
CTPOUTENILCTBA u YKUJTUIIHO- — COCTaB U MOCJEI0BATEIILHOCTD BBIMOTHEHUS
KOMMYHaJIbHOIO XO035ICTBA, B | pabOT MO MPOEKTUPOBAHUIO 3aHUS (COOPYKEHUS),

MOATOTOBKE pAacYETHOTO W TEXHUKO- | MH)KCHEPHBIX ~ CHCTEM  JKHW3HeoOeclieueHUs B
9KOHOMHYECKOr0  OOOCHOBAaHHH  HUX | COOTBETCTBHMM C TEXHHYECKHMM 3aJaHHEM Ha
MIPOEKTOB, YYacCTBOBaTh B TOJTOTOBKE | IPOEKTUPOBAHUE;

MIPOEKTHOM TOKYMEHTAIIUU, B TOM YHUCIIE —  BHUOBI HCXOIHBIX  JAHHBIX TSt
c HCITOJIb30BaHUEM CPEACTB | MPOEKTUPOBAHUS 3JaHUS (coopysxeHus) H
ABTOMATHU3UPOBAHHOTO MPOCKTUPOBAHUS | MHKEHEPHBIX CUCTEM KU3HEOOECTICUCHUS;

M BBIUHACIUTEIBHBIX  MPOrPAMMHBIX — THUMOBBIE OOBEMHO-TUIAHUPOBOYHBIX U
KOMIIJIEKCOB. KOHCTPYKTUBHBIE TIPOEKTHBIE pEIICHUsl 3JaHUs B
COOTBETCTBUU C TEXHUYECKUMU YCIOBUSIMHU C YUETOM
TpeOOBaHUN TIO JIOCTYITHOCTH OOBEKTOB A
MaJIOMOOUIIBHBIX TPYII HACENCHUS;

— OCHOBHBIE Y3JIbI CTPOUTEIBHBIX
KOHCTPYKIUU 31aHUH;

— cpencTsa aBTOMAaTU3UPOBAHHOIO
MIPOEKTUPOBAHUsA BHUABl OCHOBHBIX HAarpy3oKk |
BO3JICHCTBHUH, JEUCTBYIOIIUX Ha 37aHNe
(coopyxeHnue);

— BHUJBI PAaCUYETHBIX CXEM 3/1aHUS YCJIOBHUS
paboThI AJIEMEHTa CTPOUTENILHBIX KOHCTPYKIUN MPH
BOCTIPUSATHN BHEUTHUX HArPy30K TEPMHUHBI U TOHATHS
«IIPOYHOCTB»,  <OKECTKOCTB»,  «yCTOMYHMBOCTBH)»
AIIEMEHTA CTPOUTENBHBIX KOHCTPYKIIMN U MOHSATHS
«yCTOMUMBOCTB» U «1€POPMHUPYEMOCTh)» OCHOBAHHIH
3JIaHUs;




—  OCHOBHBIE  TEXHUKO-DKOHOMHYECKHE
MOKa3aTeay TMPOEKTHBIX pEMeHUH MpOo(UIBHOTO
00BeKTa MPO(eCCUOHATILHON 1EATEIbHOCTH.

HNOIIK-6.2
VYmeer:

— BBIOMpATh COCTaB U IOCIEI0BATEIHHOCTD
BBINOJIHEHUST PabOT MO NPOEKTUPOBAHUIO 3JaHMS
(coopyxeHus), MHKEHEPHBIX CUCTEM
AKHU3HEO0ECIIeYeHUsI B COOTBETCTBUM C TEXHUUECKUM
3aJJaHUEM Ha [IPOEKTUPOBAHMUE;

— BbIOMpaTh UCXOJHBIE JlaHHBIE  JUIA
MPOEKTUPOBAHUS  3JAHUS (coopyxeHust) u
MH)KEHEPHBIX CUCTEM KHU3HE0OeCceueHus;

— BBIOMpATH TUIIOBBIE 00BEMHO-
IUTAHUPOBOYHBIX M KOHCTPYKTHBHBIE IPOEKTHBIE
pellieHusl 3JaHUsl B COOTBETCTBUU C TEXHUUYECKUMU
YCIOBHUSMHU C y4€TOM TpeOOBaHUil MO AOCTYHMHOCTH
00BEKTOB /J1s1 MAJIOMOOMIIBHBIX TPYII HACEJICHUS;

— pa3pabaTbIBaTh JJIEMEHT y3J1a
CTPOUTEIIBHBIX KOHCTPYKIIUN 3/1aHUI;

— BBINOJIHATH I'PpaMueCcKyt0 4acTh IPOSKTHON
JOKYMEHTAlluu 3/1aHusi  (COOPYXKEHHMsI), CHUCTEM
XKHU3HEeoOecreyeHus,

T.4. c HCII0JIb30BaHUEM CPEICTB
aBTOMATU3UPOBAHHOI'O ITPOEKTUPOBAHMS;

BbIOMpaTh ~ TEXHOJOTHMYECKHE  PELICHUs
IIPOEKTa 3/1aHuS;

— IPOBOAUTH  KOHTPOJb  COOTBETCTBHUSA
IPOEKTHOIO peIlleHus] TpeOOBaHUSIM HOPMATHBHO-
TEXHUYECKHUX JIOKYMEHTOB M TEXHUYECKOTO 3a/laHus
Ha MPOEKTUPOBAHUE;

— OIpeneisiTh OCHOBHbIE HAarpy3ku U

BO3/ICUCTBUS, JeCTBYIOLIHE Ha 3/1aHKe
(coopyxeHue);

— COCTaBISITh pACUETHYIO CXeMy 3JIaHUs
(coopyxeHus);

— OMpeneniTh YCIOBHS pabOThl 3JE€MEHTa
CTPOUTENIbHBIX KOHCTPYKUUH TMpPH  BOCIPUATUH
BHEIIHUX Harpys3ok;

— BBINOJHATH OLEHKY MPOYHOCTH, KECTKOCTU
U YCTOMYMBOCTM  OJIEMEHTAa  CTPOUTEIBHBIX
KOHCTPYKIIMA, B T.4. C  HCIOJb30BaHHEM
MPUKJIAJHOTO TPOrPaMMHOTO 0OecIeueHus;

— BBINOJIHATH OILIGHKY YCTOMYMBOCTH U
ne(OopMHUPYEMOCTH OCHOBAHUH 31aHUS;

— BBIIOJIHATh OLEHKY OCHOBHBIX TEXHHUKO-
HPKOHOMMYECKUX IOKA3aTeJIel MPOEKTHBIX PEIICHUMN
npoUILHOTO o0BeKTa npodeccroHalbHOMI
JESATENIHOCTH.

HNOIIK-6.3
Biageer:




—  METOAMKOMW  BBIOOpa  cocTaBa U
MOCNIEOBATEIPHOCTH  BBIMOJIHEHUS ~ paboOT 1Mo
MIPOEKTUPOBAHUIO 3/1aHUS (coopyxenus),
WHXKCHEPHBIX ~ CHCTEM  JKM3HEOOeCTeueHus B
COOTBETCTBUM C TEXHMYECKUM 3aJaHUEM Ha
MIPOCKTUPOBAHHUE;

— METOAMKOM BHIOOpA UCXOIHBIX JAHHBIX JUIS
MPOEKTUPOBAHUS  3JaHUS (coopyxeHust) u
MHKEHEPHBIX CUCTEM KU3HE00eCIIeUeHN S,

— METOJUKOH BBIOOpA THUIOBBIX OOBEMHO-
IJJAHUPOBOYHBIX M KOHCTPYKTHBHBIX IPOEKTHBIX
pelIeHuil 3JaHusl B COOTBETCTBUU C TEXHUYECKUMU
YCIIOBUSIMU C Y4€TOM TpeOOBaHM MO JOCTYITHOCTH
00BEKTOB JIJIs1 MaJIOMOOUIIBHBIX TPYIIT HACEICHUS;

— METOAMKOW pa3pabOTKu >JeMEeHTa Y3ia
CTPOUTEIIBHBIX KOHCTPYKLIUN 3/1aHU;

— HaBBIKAMH BBITIOJHEHUS TpaduvecKon
4acTH MIPOEKTHOMN JIOKYMEHTAIUU 3IaHUS
(coopyskeHus1), CUCTEM KH3HEOOECIEUYeHH s, B T.4. C
WCIIOJIb30BAHUEM CPEJICTB  aBTOMATHU3MPOBAHHOTO
MIPOEKTUPOBAHUS;

METOJUKOH  BBIOOpAa  TEXHOJOTHYECKHX
pelIeHni IPOeKTa 34aHus;

—  METOJIMKOW  BBHIMOJHEHUS]  KOHTPOJIA
COOTBETCTBUSI MPOEKTHOTO pELICHUs TPeOOBaHHUIM
HOPMAaTHUBHO-TEXHUYECKUX JIOKYMEHTOB u
TEXHUYECKOT'0 3a/IaHHsI Ha IPOEKTUPOBAHUE;

— METOJIMKON cOOpa OCHOBHBIX Harpy3ok Hu
BO3JICHCTBUH, JNENCTBYIOLIUX Ha 31aHUE
(coopyxeHue);

— METOJMKOMN COCTaBJIEHUS pACUETHOU CXEMBI
3/1aHus (COOpYKEHUs);

— METOJUKOW OTpe/eNeH s YCIOBUI paboThl
9JIEeMEHTa  CTPOUTENbHBIX  KOHCTPYKIMHA  TIpU
BOCIIPUSITUN BHEILIHUX HArpy3o0Kk;

—  HaBBIKAMU BBITIOJTHCHUS OIICHKU
MPOYHOCTH, KECTKOCTU U YCTOMUMBOCTU 3JIEMEHTA
CTPOUTETBHBIX KOHCTPYKITUH, B T.4. c
WCIIOJIb30BAHUEM  MPHUKJIAAHOTO  MPOTPaMMHOIO
o0ecIeyeHus;

— METOJMKON OLEHKH YCTOMYMBOCTH U
nehopMUPYEMOCTH OCHOBAHUH 3/1aHUS;

— METOJUKOM BBIMOJHEHNUS OLIEHKH OCHOBHBIX
TEXHUKO-D)KOHOMUYECKUX TMOKa3aTeIel MPOEKTHBIX

peleHui pOopHILHOTO o0beKTa

poeCCHOHATBHON JEATETHHOCTH
[1IK1 Cnocoben k obecrnedeHuto UIIK-1.1. Bribupaer HOPMAaTHBHO-
Y4aCTKOB MPOM3BOJCTBA CTPOUTEIBHBIX | METOTUYECKHE JIOKYMEHTBI, PETIIaAMEHTUPYIOIIHE
paboT HEOOXOIMMOIT OpraHM3alMOHHO- | TIPOBEICHUE o0cneioBaHus (ucnbITaHuUi)

TEXHOJIOTMYECKO W UCIOJHUTEILHOU
JIOKYMEHTalHen

CTPOUTENbHBIX KOHCTpYKIUH OIT/]




HIIK-1.2. BpiOupaer u cucTeMaTH3UpPyeT
MH(POPMALIHIO O 3aHUU (COOPY)KEHUH), B TOM YHCIIE
MPOBOAMT JOKYMEHTAJIbHOE HCCIIEA0BaHUS

UIIK-1.3. Brmmonnser o0cnenoBanusg
(ucpITanms1) CTpOUTENbHOU KOHCTpYKITMK OIT/]

NIIK-1.4. OOpabaTbiBaeT  pe3ysbTaThl
obcnenoBaHus (ucpITaHus ) CTPOUTEITLHOMN
koHcTpyKuuu OIT/I

HIIK-1.5. CocraBisier MOpoeKkT OT4YeTa I10
pe3ylbraTtam 00ciIeJoOBaHUS

(ucmbITaHus) CTPOUTENLHON KOHCTPYKLUU
orna

HIIK-1.6.  Kontpomupyer  coOmroaeHue
TpeOOBaHUI OXpaHbl TpyJda NpPH OOCIETOBAHUAX
(ucpITaHMSIX) CTPOUTEIHEHON KOHCTPYKIU OIT]]

2.MecTo0 TUCHMILIMHBI B CTPYKTYpe 00pa3oBaTe/bHONH MPOrpaMMbl

Hucnunnuna «[logzeMHble U creluanbHbIE COOPYXKEHHUS» OTHOCHTCA K  YHUCIY
po(hecCHOHANBHBIX yYeOHBIX MUCHUIUIMH YacTh 0OaszoBoro 1wkia (b2) OOII, dopmupyemoii
y4acTHUKaMHU 0Opa3oBaTENbHBIX OTHOIICHUW. JIMCIUIUIMHA JIOTMUYECKH B3aMMOCBsI3aHA CO
CJEeAYIOIMMHU JUCUUILITMHAMU U nipakTukamu OOIl:

— HHxeHepHBbIE COOPYKEHNUS,;
— CrpourenbHble MaTepUabl,
Jucuunnuna «IlogzemMHble U crienuanbHble COOPYKEHHS» MO3BOJISIET 00YYarOIUMCsl BHISIBUTD

CBSI3b C TEOPETUUYECKUMHU KypCaMU U UX MPUMEHEHHEM B KOHKPETHBIX YCIIOBUSX, UCIIOJIb3YIOIIHUXCS
IIPU IPOEKTUPOBAHUU U CTPOUTENIBCTBE MOI3EMHBIX U CIIELUAIBHBIX COOPYKEHHI.

s ocBoeHMs mporpaMMbl JUCHUIUIMHBL «llof3emMHbIe M clienuanbHble COOPYKEHHUS» OT
oOyuaronierocsi Tpedyercss HaJIMYUe 3HAHUM U yMEHUM, cOpMYIMpPOBAaHHBIX B LIEIAX U 3ajaydax
U3YYEHHUs BBIIICYKA3aHHBIX AMCLUMIUIMH, a TaKKe€ B NPUOOPETEHHBIX KOMIIETEHUUSX NpPU HX
OCBOEHUH.

3.CTpyKTYypa M coepKaHue TUCHHUILIHHBI

OO0mas TpyJ0eMKOCTh y4eOHOUW MucIUIUMHEI «[lo13eMHbBIe U CHeIHAbHBIC COOPYKEHUS)
COCTaBJIsIET 2 3aUeTHbIC eAUHUIIBI (72 Jaca).

Juctunnuna ««llom3emMHble U crielUaNbHBIE COOPYKEHUS»» MPOBOAUTCSA B 7-M CEMECTpe U
HampaBlieHa Ha 3aKpeIUIeHHe 3HAHH, MOTYYeHHBIX PU U3YUYEHUU TEOPETHUECKUX U MPAKTHUECKUX
JTUCIUIUIMH U (HOPMUPYET y CTYACHTOB HABBIKU JACSITENFHOCTH B OOJACTH MPOCKTHPOBAHHS H
CTPOUTEIIECTBA TTOI3EMHBIX U CIIEIIHATLHBIX COOPYKCHHM.

3.1.Buanbi yueOHoli paGoThl H TPYA0EMKOCTH

3.1.1. Ounas dpopma oOydeHUs

N Bux vae6noii paGorsI KoanuectBo | CemecTpsl
n/n ry p 4acoB 7
1 | AyauropHblie 3aHsATHS 36 36

B toMm umcne:
1.1 | JIexuun 18 18




1.2 | IlpakTHyeckue/cCeMUHAPCKUE 3aHATHS
JlaboparopHbIe 3aHATHS 18 18
2 | CamocTosiTesibHasi padoTa 36 36
B tom uncie:
2.1 | CamocTosTeNbHOE H3yYCHUE 36 36
3 | IIpomexkyTouHasi aTTecTalus
3auetr/nudd..3auet/sK3amMeH 3ayer 3auver
Hroro 72 72

3.2. TemaTnyeckuii MJIaH U3yYeHHUs TUCHUTNIHHBI
(mo popmam oOydeHUs)

3.2.1. Ounas popma oOydeHUs

TpynoemkocTh, 4ac
AynuTopHasi padora 2
=
R o $s | 2
Ne Pa3nennl/TeMbl o < (E) £ & = = 2| 88
0] =]
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[~} 2 T Szl 82 e 2 5 &
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1. Tema 1. OcHOBHBIE IOHSITHS O 8 2 2 4
IOI3E€MHBIX U CIIENUAIBHBIX
COOPY)KCHHUSIX.
2. | Tema 2. [IpoexTupoBaHue Noa3eMHBIX U | 32 8 8 16
CHEIHAbHBIX COOPY)KEHHIA.
3 Tewma 3. CTpouTenbCTBO MOA3EMHBIX U 32 8 8 16
CHEIHAIbHBIX COOPYKEHHIA.
HUroro 72 18 18 36

3.2.Copepxanue I CUUIIMHBI

Tema 1. OcHOBHBIE THOHSATHUS O TMOA3EMHBIX M CHEIUAIBHBIX COOpYyXeHHsX. O0macTh
npuMeHeHus. Kiaccudukanus moa3eMHbIX U CHEUUAIBHBIX COOpy:KeHUIl. OCHOBHBIE MapaMeTpsbl
MOJI3EMHBIX U CIIELUAIBHBIX COOPYXKEHHM. DJIEMEHTHI MOA3EMHBIX U CHELHMAIBHBIX COOPYKEHUH.
KoHCTpyKIIMM TOA3EMHBIX M CHELUAIBHBIX COOpY)KE€HUH. Marepuansl Uil NOA3EMHBIX U
CHelHalbHbIX coopyxeHud. OOume TpeOoBaHusA. Jl0ITOBEYHOCTh M HA/IEKHOCTb MAaTEpHUasOB.
KoHCTpyKIIus NO3EMHBIX U CHEIHAIBHBIX COOPYKEHHH.

Tema 2. [IpoekTpoBaHUE MOA3EMHBIX U CHIEUAIBHBIX COOPYKEHUNH. OCHOBHBIE MOJIOXKEHUS
pacueTa MOA3EMHBIX M CIEUUAIbHBIX coopyxkeHuil. OmnpeneneHue Harpy3ok. Craaum paOoThI
MOJ3EMHBIX U CHEIHAIbHBIX COOpyXeHHid. DOopMHpOBaHME paCUYETHBIX CXE€M [UIsl pacuera
MOJ3EMHBIX U CIIELUAIBHBIX coopyxeHui. OueHka Hecyleil cnocoOHOCTH.

Tema 3. CTpouTenbCcTBO MOA3EMHBIX U CIIEIHATBHBIX COOPYKEHUN. TeXHOIOTHsI, OpraHu3anus
U MexaHu3auus padort. [TocnenoBaTeIbHOCTh TEXHOJIOTUYECKUX ONEpaIii.




3.4. TemaTnka ceMUHAPCKUX/TMIPAKTHYECKUX U JJAOOPATOPHBIX 3aHATHH
3.4.1. CemuHapcKue/MpakTUICCKUE 3aHITHS
CemuHapckue/mpakTH4ecKue  3aHsATHS ~ paboueil  mporpamMmMol — AMCHUIUIMHBL — HE

PEyCMOTPEHBI.

3.4.2. JlTabopaTopHbIe 3aHATHS

JlabopaTtopHnas padora Nel TIpoekTrpoBaHue MOA3EMHBIX M CIICIIMAIBHBIX COOPYKEHUH.
JlaboparopHast pabota Ne2. OnpeieneHre Harpy3oK.

JlaboparopHast pabota Ne3 dopMupoBaHrEe PACUETHBIX CXEM JIJIS pacyeTa MOJA3EMHBIX U
CICIUATBHBIX COOPYXCHH.

JlaboparopHast pabota Ned. OrieHka Hecymieil CnocOOHOCTH.

JlaboparopHast pabota NeS5. Opranu3zanus u Mexanuzanus padoT.
JlabopaTtopHas pabota Ne6 [locneqoBaTeIbHOCTh TEXHOJIOTMYECKUX OIEpaIui.

3.5.TemaTnka KypcoBbIX IPOEKTOB (KYpPCOBBIX padoT)
KypcoBbie paboThl paboueli mporpaMMoOii JUCIUIUIMHBI HE MIPETYCMOTPEHBI.

4. Y4yebHO-MeTOANYECKOEe U HH(opMAIMOHHOE 00ecneueHne

4.1 HopmatuBHble 1okyMeHThI H 'OCTbI

1. I'pagocTpouTenbHBIN KOJEKC.

2. TOCT P 12.3.048-2002 CrpoutensctBo. [Ipon3BOACTBO 3eMISIHBIX padOT CIOCOOOM
ruapomexanusanuu. TpeboBaHus 6€30MaCHOCTH.

3. CIT 130.13330.2018. ITpou3BoacTBO COOPHBIX KEJIE300€TOHHBIX KOHCTPYKLIUN U U3EIUN
(c Usmenenusamu N 1, 2).

4. CII 63.13330.2018 beroHHbI€ U xe1€300€TOHHbIE KOHCTPYKLUU. OCHOBHBIE MTOJIOKEHHUS.

5. CII 16.13330.2017 CranbHble KOHCTPYKIIUH.

6. CI143.13330.2012 CoopyskeHust IpOMBILUIEHHBIX TPEANPUATHH.

4.20cHoBHas JuTEepaTrypa

1. Jlenenes B. B. Pacuer u KOHCTpyMpOBaHME CHELMAIBHBIX WH)KEHEPHBIX COOPYKEHUM:
yaeOHoe mocobue [Dnexktponusii pecypc| / Jlenenes B. B., Ognonsko B. I'., Xynskos A. B. -
Nznarenscteo ®I'BOY BIIO TI'TY, 2011. Pexxum noctyna: http://biblioclub.ru

2. llepemeckuii, U.A. KoncTpyupoBanue NpoMbIIUIEHHBIX 30aHUI 1 coopyxenuid / M.A.
lepereBckuii.- u3a. crepeotun . - M. : Apxurekrypa-C, 2005. - 168 c. - ISBN 5-9647-0037-3.

3. Hepryno C. VHxeHepHbIE COOpPYKEHHUS B TPAHCIIOPTHOM CTPOUTENBCTBE: y4dyeOHOE
nocobue [DnexkTponHslii pecype] / Heprynos C. - OI'Y, 2014. Pexxum noctyna: http://biblioclub.ru

4. VlmxeHepHble ceTH, 000pyaoBaHKe 3AaHUN U coopykeHuil [Tekct]: YueOHuk ams By30B /
ITox pen. YO.I1. Cocauna. — M.: Beicu.ik., 2007. — 415 ¢

4. 3/lonoJHUTEIbHAS JIUTEpPaTypa
1 Hob6pomebicnoB, A.H. JluarHoctuka MOBpeXACHUHN 3/1aHUI U MHKXEHEPHBIX COOPYKEHHM

[Tekct] : cipaBou. mocooue / A.H. Jlo6pombicios . - M. : U31-Bo Acconnanuu CTpOUTETBHBIX BY30B,
2008. - 304 c. - bubnmorp.: c. 296-301 - ISBN 978-5-93093-437-3.
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2 JTo6pomeiciio, A.H. IIpumepsl pacuera KOHCTPYKITUN KEI€300€TOHHBIX HHXCHEPHBIX CO-
opyxkeHu#t : crpaBod. mocobue / A.H. JloopomsicioB . - M. : U3n-Bo Accoruanuu CTpOUTEIbHBIX
BY30B, 2010. - 272 c. - bubnuorp.: c. 266-269 - ISBN 978-5-93093-713-8.

4.4.3nexTpoHHbIE 00pa3oBaTeIbHbIE PecypChl

DNEeKTPOHHBI 00pa3zoBaTenbHblil pecypc (DOP) cucTemMbl NHUCTAHIIMOHHOTO OOYyYCHHS
yauBepcuteta (C1O-LMS) B HacTosiiee BpeMsi HaXOIUTCs B pa3padoTKe.

4.5./IueH3H0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOorpaMMHoe obecrniedeHne

1.MoitO¢duc — poccuiickas KOMIaHUA-Pa3padOTUUK O€30MacHBIX O(MUCHBIX pEIICHUN IS
OOIIIeHUsT ¥ COBMECTHOM paboThl ¢ TokyMeHTamu (AnbTepHatuBa MS Office) https://myoffice.ru/

2.Ilmarpopma nanoCAD — »T0 poccuiickas turarpopMa s TPOSKTHPOBAHHS U
MOJICTTMPOBAHUSI OOBEKTOB pa3inuuHoi cioxHocTu. [lognepxka ¢popmatoB *.dwg u IFC nenaer ee
otnuyHbIM pemieHueM ansa coBmerienuss CAIIP- u BIM-texnonoruii. dyHkimonan miatdopmbl

MOXKET 6I)ITI) pacnmpeH C IIOMOIIBHO CIICOUaJIbHBIX MOI[y.IIGfI
https://www.nanocad.ru/support/education/
3.Cucrema TPEXMEPHOTO MOJICTTUPOBAHUS «KOMITAC-3D»

https://edu.ascon.ru/main/download/freeware/

4.6.CoBpemeHnHbIe podeccuoHaNbHbIE 0a3bl JAHHBIX H HH(POPMAIHOHHBIE
CIIPaBOYHbIE CHCTEMBI

Poccuiickas HannoHanbHas 6ubroTeka http://www.nlr.ru

OBC «YHuBepcurerckas oubmuoreka onnan» https://biblioclub.ru/index.php

Hayunas anekrponnas oudnauoreka http://www.elibrary.ru

Poccuiickas rocynapcrsenHas oudmuoreka http://www.rsl.ru

O6pasosatenbHas miatdopma FOPAUT http://www.urait.ru

«TexaKenepT» — CrpaBOYHAsE CHCTEMa, MPEIOCTABIISIONIAs HOPMATHBHO-TEXHHUECKYIO,

HOPMaTUBHO-TIPaBOBYIO HH(opManuio https://Texskcnepr.caiit/

7. HII «ABOK» — mOMOUIHMK WHXEHEpa IO  OTOIUICHHIO, BCHTWIISIINH,
KOHIWIIMOHUPOBAHUIO BO31yXa, TEINIOCHAOKCHUIO W CTPOMTEIHHOW TETUIO(PU3NKE
https://www.abok.ru/

8. E-IOCBE - OmnexrponHslii 3konor. HesaBucumas wHpopMamus O POCCHICKHX

opraHuzaisax, 0a3a HOPMATHBHBIX JOKYMCHTOB M 3aKOHOJATEILHBIX AaKTOB

https://e-ecolog.ru/

ocoakrwnE

5.MarepuanbHO-TeXHHYeCKOe obecreyeHmne

JInst mpoBeieHNsI KOHCYJIbTallMd MCIOIb3YIOTCS ayIUTOPUH, OCHALEHHBIE KOMIIBIOTEPAMH,
MHTEPAKTUBHBIMM JOCKaMH, MYJbTHUMEINWHBIMA NpoeKTopaMu M 3kpaHamu: AB2204, AB2205,
AB2216, AB2217, AB2218, AB2224 u AB2226, a Tak)ke MOT'YT OBITh HCITOJIb30BaHbBI JIPYTHE MECTa
HaXOKJICHUS MIPETo/IaBaTesIsl ¢ UCTIONIb30BAHUEM AIEKTPOHHBIX MIIAT(HOPM.


https://myoffice.ru/
https://www.nanocad.ru/support/education/
https://edu.ascon.ru/main/download/freeware/
http://www.nlr.ru/
https://biblioclub.ru/index.php
http://www.elibrary.ru/
http://www.rsl.ru/
http://www.urait.ru/
https://техэксперт.сайт/
https://www.abok.ru/
https://e-ecolog.ru/
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6. MeTroauyeckne peKOMeH AU

Meroauka npenojgaBaHusi IUcUUILIMHBL «lloA3eMHBIE M clielMaIbHBIE COOPYKEHUS» U
peain3anys  KOMIIETEHTHOCTHOTO  IOJAXOJa B  H3JIOKEHMM M BOCOPUATHHM  MaTepuana
npeaycMaTpuBaeT KCIOJIb30BAaHUE CIIEAYIOUIMX AKTUBHBIX M MHTEPAKTUBHBIX ()OPM IPOBEIACHUS
ayJIMTOPHBIX ¥ BHEAYAUTOPHBIX 3aHITHUM:

—  ayJUTOpPHBIE 3aHATH: KOHCYJBTAIMS [0 BBIMOJIHEHHIO Ja00OPaTOPHBIX padoT rpu padoTe
C IPOrpaMMHBIM IIPOAYKTOM;

- BHCAYAUTOPHBIC 3aHATHUA: CaAMOCTOATCIBHOC HM3YUCHHUC  OTACJIbHBIX BOIIPOCOB,
OAroTOBKa K 3allIMTC M 3alIuTa J'Ia60paT0pHBIX pa60T.

Oobpa3oBaTesibHbIE TEXHOJIOTUH

Bo3MoXHO TIpoBelleHHE KOHCYJIBTAIlMH W aTTeCTalldd B JAMCTAHIIMOHHOM (opmarte ¢
MPUMEHEHUEM CHCTEMbl JHUCTAaHIMOHHOTO oOyueHust yHuBepcutera (CHO-LMS) nHa ocHoBe
pa3paboTaHHbIX Kadeapon dMEeKTPOHHBIX 00pa3oBaTenbHbIX pecypcoB (DOP) (cm. m.4.4), a Takxke ¢
UCIIOJIb30BAHUEM JIPYTUX JICKTPOHHBIX TUIATHOPM.

6.1.MeToanuyeckune peKOMeHIALHUH 1JISl MPeNoJIaBaTeJisi 10 OPraHU3alUuN 00yYeHUs1

6.1.1. IlpenonmaBatenb OpraHu3yer MpENoJaBaHUE JUCLUIUIMHBI B COOTBETCTBUHM C
TpeboBanusimu "llonmoxkeHuss 00 opraHu3anuu 00pa3oBaTENbHOrO Mmpoimecca B MOCKOBCKOM
MOJUTEXHUYECKOM YHUBEPCUTETE U €ro (rinanax", yrBepKIEHHBIM PEKTOPOM YHHBEPCHTETA.

6.1.2. Ha nepBoM 3aHATHM NpenojaBarelb AOBOAMUT J0 CBEIEHUS CTYIEHTOB COJIEp)KaHUE
paboueii mporpammbl auctuiuinHel (PII]) w mpemocTtaBisieT BO3MOXKHOCTh O3HAKOMJICHHS C
IIPOrpaMMoi.

6.1.3. IIpenonaBaTens ocoOeHHO OOpaIaeT BHUMaHUE CTYIEHTOB Ha:

—  BUABl U (OPMBI NMPOBENEHUS 3aHATUH MO TUCUUIUIMHE, BKIIIOYas MOPSIOK MPOBEIECHUS
3aHATHH C MPUMEHEHUEM TEXHOJIOTUH IUCTAHLIMOHHOTO OOYYEHMsI M CHUCTEMbI JAMCTAHLMOHHOIO
oOyuenus ynuepcuteta (C/IO Mocnonurexa);

—  BHJBI, COJICpPKAaHHUE U TOPSIOK MPOBEIACHUS KOHTPOJISI YCIIEBAEMOCTH B COOTBETCTBUU C
(OHIOM OLIEHOUHBIX CPE/ICTB;
—  (dopmy, comepkaHue M TOPSIOK TPOBEICHUS NPOMEKYTOUHOM aTrTecTalui B
COOTBETCTBUH € (POHJIOM OLIEHOUYHBIX CPEJCTB, MpeaycMoTpeHHbIM PII/I.
6.1.4. JloBoguT J0 CBENEHHUS CTYAEHTOB TpauK BBIIOJIHEHUS Y4eOHBIX paboT,

npenycMorpenssix PITI.

6.1.5. Heobxonumo ¢ camoro Haudaja 3aHSITHH PEKOMEHJ0BaTh CTYJIEHTaM OCHOBHYIO U
JOTIOTHUTEIBHYIO JTUTEPATypy U yKazaTh MyTH JOCTYIA K HEH.

6.1.6. B Hawane wiM B KOHIIE CEMECTpa JaTh CIHMCOK BONPOCOB JUISl IOATOTOBKH K
MIPOMEKYTOUHOM aTTeCTaIluu (IK3aMEeHY W 3a4ETY).

6.1.7. Pexomennayercs ¢akt o3zHakomsieHus ctyaeHtoB ¢ PIIJI u rpadukom paGoThl
MUCbMEHHO 3a(h)MKCHPOBATh MOAINUCHIO CTY/IEHTA B JIMCTE O3HAKOMIIeHUs ¢ cogepxanue PI1/L.

6.1.8. IlpenonaBareny, OCYIIECTBIISIIOIIME KOHCYJIBTALMIO, IOJDKHBI COIVIACOBBIBATH H
UCIIOJIb30BaTh €IMHYIO CUCTeMY 0003HauYeHHH, TEPMHUHOB, OCHOBHBIX IMOHSATUN AUCIUTIIUHBI.

B 3axnrounTenbHON 4acTH KOHCYJIbTAIMK CIEAYET MOABECTH €0 UTOTH J1aTh OOLIYIO OIICHKY
YPOBHIO BBINIOJTHEHUS 3aJjaHUsl y4eOHOM TPYMIbI B LEIOM. PackpbITh MOJOKUTEIbHBIE CTOPOHBI U
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HE/IOCTAaTKW BBHIMOJHEHUS paboThl. OTBETUTH HA BOMPOCHI CTYIEHTOB. BbinaTh 3amanus s
CaMOCTOSITENIbHON PabOTHI MO MOJTOTOBKE K CIEAYIOUIEMY 3aHSTHIO.

6.1.9. LlenecooOpa3Ho B X0/€ 3aIIUTH OTYETOB 331aBaTh BHICTYNAIOIINM JIOTIOJIHUTEIbHBIC
Y YTOUHSIOIIKE BOMPOCHI C €TI0 BHISICHEHHS X TO3UIIHI 110 CYIIECTBY 00CYKIaeMbIX MPOOIIeM.

Bo3moxHO mpoBeieHNE 3aHATHI U aTTECTAallMi B TUCTAaHIIMOHHOM (popmare ¢ MpUMEHEHUEM
cucTeMbl auctaHimoHHoro ooydenus yausepcurera (CIO-LMS). Topsnok npoBeneHusi padboT B
JUCTAaHIIMOHHOM (opMaTe YCTAHABIMBAETCS OTACIbHBIMH DPACIOPSDKEHUSMU TMPOPEKTOpa IO
yueOHOi1 paboTe W/WiM IEHTPOM Y4eOHO-METOANYECKOH paboTHI.

6.2.MeT011nqec1me YKazaHus AJid Oﬁy‘lalOHII/IXCH M0 OCBOCHHIO TUCHHUILIMHBI

6.2.1. CTyneHT ¢ caMoro Hadajaa OCBOCHUSI TUCIMITIMHBI JOJDKEH BHUMATEIIbHO 03HAKOMUTCS
¢ paboueli mporpaMMoii JUCIUTUIMHBL U 33JJaHUEM Ha TIPAKTUKY.

6.2.2. CryneHTy HEOOXOIMMO COCTaBUTh ISl ce0s rpaduk BBITOJHEHHS 3aJaHHs 10
BBINOJIHEHUIO JTA0OPaTOPHBIX padoT,

6.2.3. Ilpu npoBeneHuu NpOUEAYpP KOHCYJIbTAMA M TPOMEKYTOYHOM aTTeCTaluu C
UCITIOJIb30BAaHUEM HHCTPYMEHTOB WH(POPMAIMOHHON 00pa3oBaTeNbHON Cpeapl AMCTAHIIMOHHOTO
obpasoBanus yausepcurera (LMS Mocnonurexa) a Takke qpyrux JIEKTPOHHBIX M1aT(opM, Kak BO
BpeMsI KOHTAaKTHOH pabOTHI C MPEToaaBaTesieM, TaKk U BO BPEMsI CAMOCTOSTEIbHON paboThl CTYACHT
JOJDKEH OOECTICYHTh TEXHWYECKYI0 BO3MOXXHOCTH JWUCTAHIMOHHOTO TOJAKIIOYEHHUS K CHCTeMaM
JMUCTaHIIMOHHOTO O0OyueHus. [Ipy OTCYTCTBHM TakOW BO3MOXXHOCTH OOCYIUTHh CHUTYallUIO C
IPEeIoIaBaTeNIeM JUCIIUTLUTHHBIL.

7.DOH/ OLIEHOYHBIX CPEICTB

7.1.MeToabI KOHTPO.JIS M OLLECHUBAHUS Pe3yJIbTATOB 00y4YeHH s

KonTponbs ycmeBaeMocTM M KadecTBa IOJATOTOBKM IIPOBOJUTCS B COOTBETCTBUE C
TpeOoBanusimMu "llonoxkeHuss 00 opraHuzanuu o0pa3oBaTeNbHOTO Ipouecca B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEpcUuTeTe'.

JlJ11 KOHTpOJISI yCIIEBAEMOCTH M KauecTBa OCBOCHMS TUCIUIUIMHBI HACTOSIIEH MporpaMmmon
IIPEyCMOTPEHBI CIEAYIOINE BUIABI KOHTPOJIA:

—  IPOMEXYTOYHas aTTecTalusl.

B nponecce 00ydeHus: MCIONB3YIOTCS CIEAYIOLINE OLIEHOYHbIE (POPMBI CaMOCTOSTEIbHOMN
paboThl CTY/IEHTOB, OLICHOYHBIE CPEACTBA TEKYIIEr0 KOHTPOJS YCIEBAEMOCTH U NMPOMEKYTOUHBIX
aTTecTalu:

B ceapMomM cemecTpe:

— TOATOTOBKA M BHIMOJHEHHUE BCEX MPAKTHUECKUX PAOOT M UX 3alUTa; 3a4eT.
7.2.1llkana U KPUTEPUH OLEHUBAHUS Pe3yIbTATOB 00y4eHHS

[Tokazaresnem olleHMBaHMsI KOMIIETEHIIMI Ha pa3IMYHbIX ATaNax UX GOPMHUPOBAHUS SIBISIETCS
JOCTH)KEHUE 00YUJaIOIIMMUCS TNIAHUPYEMBIX Pe3yJIbTaTOB 00yUYeHHS MO JUCHUIUIMHE (MOJIYJIIO).

[IxaJbl oLleHUBaHUS PE3YJIHTATOB IPOMEKYTOUHOM aTTECTALIMM U UX OIIMCAHUE:

dopMa MPOMEKYTOUHON aTTECTALUU: 3a4ET.
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IIpomesxyTounas arrectauus oOyyaromuxcs B (hpopMe 3auera MPOBOAMUTCS MO pe3yabTaTaM
BBITIOJIHEHHUSI BCEX BUJOB Y4eOHOH pabOThl, MPEIyCMOTPEHHBIX y4YeOHBIM IIJIAHOM IO JaHHOU
JucHUIuinHe (Moayinto). OLeHKa CTeNeHN JOCTHKEHNS 00yJarolMMUCS IIAHUPYEMBIX Pe3y/IbTaTOB
o0y4yeHMs] MO JAUCUMUILIMHE (MOJYJI0) IPOBOAUTCS TpenojaBareieM, BeAyIIUM 3aHATHS IO
JUCLHUIUIMHE (MOAYJII0) METOAOM SKCIEPTHOM oLeHKH. [1o nToram npoMexxyTouHoi arTecTaluu 1o
JUCLHUIUIMHE (MOYJII0) BBICTABIISIETCS OLIEHKA «3a4TEHO», «HE 3auTeHOo». Heo0XoauMbIM ycioBueM
IPOXOXKICHHUS IPOMEKYTOUHOM aTTeCTallMM  SBISETCS  BBINOJIHEHHE BCEX TpeOOBaHMIA,
NPEIYyCMOTPEHHBIX JTaHHOH paboueil mporpaMMoil Mo AMCUUIUIMHE «IPABICHUE IMPOEKTaMH B
crpoutenbeTBey. Ha naty npoBeneHus IpoOMeKyTOUYHOM aTTeCTALMU CTYACHTBI JOJIKHBI BBIITOJIHUTD
BCE BHUJBl y4eOHOH M CaMOCTOATEIhHOW paboThl, MpPEayCMOTpPEHHBIC pabodell mporpaMMoi 1o
mucrumuinae «OcHoBel BIM TexHONOTHIT» M MPEJOCTaBUTh B CPOK JabOpaTopHbIE pabOThI HA
IIPOBEPKY.

[Ikana oneHUBaHUA U1 3a4eTa:

[Ixamna
Onucanue
OLICHUBAHUA

BommonHensl Bce  BUIbl  y4eOHOM M CaMOCTOSITENIBHOM — paboThI,
npenycmorpensbsie PIT/I. CTyneHT neMOHCTpUpYET COOTBETCTBUE 3HAHUM,
YMEHUH, HaBBIKOB INPUBEAECHHBIM B TaOJMIAX IIOKa3aTeslel, onepupyer
3 OpuOOpPETEHHBIMU 3HAHUSMH, YMEHUSMH, HaBbIKAMH, NPUMEHSET HX B
ATIEHo CUTYallUSX MOBBIIIEHHONW CIOXHOCTH. [Ipy 3TOM MOryT OBITH AOMYIIEHBI
HE3HAaYUTENIbHbIE OIIMOKM, HETOYHOCTH, 3aTPyJHEHUS NPU aHATUTHUYECKUX
Omnepanusax, IEepeHOoce 3HaHUM M YMEHUH Ha HOBBIC, HECTaHIapTHbIC

CUTyalWH.

He BeImonHeH oauH uiu 6osee BUIOB Y4eOHOH paboThl, MPeyCMOTPEHHBIX
PITIJI. CTyneHT neMOHCTpUpPYET HEMOJHOE COOTBETCTBHE 3HAHWMM, YMEHUH,
HaBBIKOB TPUBEJCHHBIM B  TaOJauIaXx IMoOKa3aTelel, JOMyCKaroTCs
He 3auteno 3HAUUTENbHbIE OIINOKH, IPOSIBIIIETCS OTCYTCTBUE 3HAHUI, yMEHU, HABBIKOB
[0 psily MOKa3aTesel, CTYIEHT WCIBITHIBAET 3HAUUTENbHbIE 3aTPyIHEHUS
IIPY ONEPUPOBAHUMU 3HAHHUAMHU M YMEHHUSMH IIPU HUX I[IEPEHOCE HA HOBBIC
CUTYallUH.

7.3.01eHO0YHbIE CpeCcTBA

7.3.1. Texyumii KOHTPOJIb

Texymuii KOHTPOJIb HE IPOBOJUTCSI.

7.3.2. ITpomexyTOUHAs aTTECTALIMS

[TpomexxyTouHas arTecTarusi IPOBOIUTCS /-M ceMecTpe 00yueHus B popme 3auera.

PersiameHT npoBeeHusi 3a4eTa U IK3aMeHa:

1. 3ager mpoBOaUTCA IO OUIETaM, OTBETHI ITPEIOCTABIISIOTCS MUCBMEHHO C MOCIETYIOINM
YCTHBIM coOecenoBanueM. buersl popMupyOTCS M3 BOMPOCOB MPEICTABICHHOTO HIDKE MEePEUHSI.
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PersaMeHT npoBeaeHns 3a4eTa U IK3aMeHa:

1. B Ouner Bkmouaetcst (2-3) Bompoca W3 pa3HBIX Pa3AeNioB AWCIUILIMHBI U (OJHO, JBA)
MPaKTUYECKUX 3a/IaHUsI

2. IlepeyeHb BOMPOCOB COOTBETCTBYET T€MaM, U3yYCHHBIM Ha JICKIIMOHHBIX U JIA0OPATOPHBIX
3aHATHUSAX (MIpUIaraeTcs).

3. BpeMs Ha MoAroToBKY MUCBMEHHBIX OTBETOB - 10 40 MHMH, ycTHOE coOeceoBanue - g0 10
MUHYT.

4. IlpoBeneHue aTTecTalvy (3a4eTa U SK3aMEHA) C UCIOJIb30BAHUEM CPEICTB 3JIEKTPOHHOIO
0oOydeHUsT W JTUCTAHIIMOHHBIX OOpPa30BATEIBHBIX TEXHOJIOTHI BBIMOIHICTCS B COOTBETCTBHH C
YTBEPKIEHHBIM B yHHUBepcurere «llopsakoM mpoBeAcHUS NPOMEKYTOYHOM aTTECTaluu C
UCTIOJIB30BAHUEM CPEACTB 3JCKTPOHHOTO OOYy4YeHHMS M JUCTAHIMOHHBIX 00pa30BaTENIbHBIX
TEXHOJIOTHII.

dopma, OpeaycMOTpeHHas Y4yeOHbIM IUTaHOM — 3adeT. [IpomexyTouHas arrecranus
MIPOBOAUTCS B CPOKH, YCTAHOBIIEHHBIE YTBEP)KICHHBIM pacluCaHUeM 3au€THO-PK3aMEHAIIMOHHOU
ceccur. Jlo nmaTel mMpoBeneHUs MPOMEKYTOUHOM aTTeCTAllMU CTYAEHT JOJDKEH BBINIOJHUTH BCE
npakTH4eckue U jabopaTopHble pabOThl, MPEIyCMOTPEHHBIE HACTOsIIEH paboueld MmporpaMMoit
JUCIIUATIITUHBI.

7.3.3. Bonpoch! a5t HOATOTOBKHU K 3a4ETy

1. Kinaccuduxanus mo3eMHBIX COOPYKEHUH

2. Bunpl MaTtepuanoB, IpUMEHSAEMBIE AJI BO3BEIEHUS IIOJ3EMHBIX COOpYXKeHHUM. OCHOBHBIE
TpeOoBaHUS.

3. beToHb! U kese300€TOH NPUMEHSIEMbIE B [T0JI3EMHOM CTPOUTENIBCTBE.

4. [Ipumenenne HaOpbI3rOeTOHHA U (PUOPOHAOPHI3TOETOHA B MTOI3EMHOM CTPOHUTEIHCTBE.

5. IlonumepOeTOHBI, MOIUMEPLIEMEHTHBIE OETOHBI, JATEKCHbIE OETOHBI U CHIEIIMAIbHbIE
OETOHBI MPUMEHSIEMbIE B TIOJI3EMHOM CTPOUTEIILCTBE.

6. OCHOBHBIE HaIIPaBICHUS PadOT MO yAYUIIEHHIO XapaKTEPUCTHUK OETOHOB.

7. OCHOBHBIE HANpaBJICHUs IPUMEHEHHS MEeTasula JJi1 BO3BEJIEHUU MO3EMHbIX
COOPYKEHHUM.

8. Buzbl apMaTypbl, IPOKaTHBIX MpoQuiied, TpyO TPUMEHSIEMbIX JUISl TOA3EMHBIX
COOPYKEHHUM.

9. Buasl pacTBOpPOB, IPUMEHSIEMBIX B TOA3EMHOM CTpOUTENbCTBE. OCHOBHBIE HAPABICHUS
IIPUMEHEHHS.

10. Metpononurenbl. KOHCTpYKTHBHO-KOMIIOHOBOUYHBIE TPEOOBAHUS.

11. MetpononuteHsl. CxemMbl MeTpoIoauTeHoB. O01mue TpeboBaHus Ui IO Pa3MELICHUIO
METPOIIOJIUTEHOB B TOPOJIAX.

12. ToHHENH METpoIoIUTeHa IITy0oKoro 3anoxenus. Koncrpykuuu odaenok. Ilpumensiemsle
MaTepHabl.

13. ToHHENM METPONOIUTEHA MEJIKOTO 3a10KEHUsI. KOHCTpyKIIMHU, IPUMEHSIEMBIE MAaTEPUAIIBI.
14. DckanaropHsle ToHHENU. KOHCTpyKIIMK, TPUMEHSIEMBIE MAaTEPUAIIBI.

15. Cranuuu merpornonuteHa. OCHOBHbIE KOHCTPYKTUBHO-KOMIIOHOBOYHBIE CXEMBI.

16. Ctanuu MetpornonuTeHa rioyookoro 3anoxenus. Konctpykuuu. [Ipumensemsie
MaTepHUabl.

17. CTaHuMM METPOTNOJIUTEHA TUIIOHHOTO TUMa. [[pruMeHsemMbie MmaTepuasbl.

18. CtaHu MeTpOIoIUTEHA KOJIOHHOTO Tuna. [Ipumensemslie MaTepuasl.

19. Cranuu MetpornonuTeHa Menkoro 3ainoxenus. Koncrpykuuu. [Ipumensiembie
MaTepuabl.

20. Vcnionp30oBaHUE COOPYKEHUN METPOMNOIUTEHA B KaUeCTBE 0O0BHEKTOB 0OOPOHHOTO
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Ha3HAYCHMUS.

21. CoBpeMeHHbBIE HANpaBJICHUS MMOBBIIICHNUS SKOHOMUYECKON 3P PEKTUBHOCTH CTAHLUI
METPONOJIUTEHA MEJTKOT03aJI0KEHUSI.

22. IloazeMHbIe COOpYKEHUS 1JIs IPOKUBAHUS JIFOJIEH.

23. IlozeMHbIE€ COOPYKEHUS ISl BPEMEHHOTO MTPOKUBAHUS JTHOJICH.

24. Ilonzemusble roposa. CyliecTBYOLIME U KOHUIENTYalbHbIE IIPOEKTHI.

25. KoHCcTpyKTHBHBIE TpeOOBaHMsI, HAallpaBJIEHHbIE HAa o0ecrieueHrne 6e30MacHOCTH B
«IIOA3EMHBIX TOPOAAX».

26. IloBTOpHOE HCTOIB30BAaHHUE MMOA3EMHBIX BRIPAOOTOK Ha MPUMEPE COJSHBIX IIAXT.
27. IloazeMHble 0OLIECTBEHHO TPAHCIIOPTHBIE KOMILJIEKCHI B KPYITHBIX TOPOAAX.

28. IloazeMHbIe TOProBO-pa3BiIeKaTeNIbHbIE KOMILJIEKCHI B KPYITHBIX TOPO/IaXx.

29. IloazeMHbBIE COOPYKEHUS, UCTIONIb3YEMbIE 00pa30BaTEIbHBIMU YUPEKIACHUIMU HA TPUMEpPE
HIKOJI.

30. TTog3eMHBIE COOPYKEHUS YIPEKJACHUN BBICIIETO U CICIIHAILHOTO 00pa30BaHusl.
31. Ilpumepsl UCTIOAB30BAHUS TOJ3EMHOTO MMPOCTPAHCTBA OMOIMOTEKAMHU.

32. Iloa3eMHBbIe COOPYKEHUS, UCIIOJIb3YEMBbIE JIIsl HAYYHBIX UCCIIEI0BAaHUI.

33. IlogzeMHBIE COOPYXKEHUSI OOBEKTOB KYIbTYPHI U PETTUTHU.

34. IlonzemMHBIE COOPYKEHUS CIIOPTUBHOTO HA3HAYCHUSI.

35. O6beMHO - IIaHUPOBOYHBIE M KOHCTPYKTHUBHBIE perieHus moa3eMusix I'OC.

36. O0BEMHO - IJIAHUPOBOYHBIE U KOHCTPYKTUBHBIE perieHus noazeMubix I'ADC.

37. O0BEMHO - MIIAHUPOBOYHBIE U KOHCTPYKTUBHBIE PEHICHUS ITOA3EMHBIX aTOMHBIX
ANEKTPOCTAHIIUH.

38. O0BEMHO - MIIAHUPOBOYHBIE PEIICHUS aBTOI0POKHBIX TOHHENICH.

39. KoHCcTpyKTHBHBIE TpeOOBaHUS, IPEIBIBIIEMbIC K aBTOAOPOKHBIM TOHHEIISIM.

40. KoHCTpyKIIMU ¥ MEPOTIPUATHUS HapaBICHHbIC Ha oOecrieueHrne 0€30MacHOCTH JIIoIeH U
IPy30B B aBTOJIOPOKHBIX TOHHEJISAX.

41. Cxembl BeHTUISIIINH, TPUMEHSIEMbIE B aBTOAOPOKHBIX TOHHESX.

42. OcBenieHust aBTOAOPOKHBIX ToHHENNEH. OCHOBHBIE TpeOOBaHUSI.

43. O6beMHO - TUTAHUPOBOYHBIE PELICHUS JKETIE3HOT0POKHBIX TOHHEIICH.

44. KoHCTpyKTUBHBIE TpeOOBaHUS, IPEABSBIIIEMBIE K JKEIE3HOIOPOKHBIM TOHHEISIM.
45. ITogBogHBIE TOHHEIIH.

46. MeponpusiTusi, HalpaBJIEHHbIE HA o0ecriedyeHrne 0€30MacCHOCTH MacCaKUPOB B
JKEJIE3HOJOPOKHBIX TOHHEISIX.

7.3.4. Boripochl 1l OJITOTOBKH K 9K3aMEHY

DK3aMeH Mo JaHHOM JUCIUIUIMHE HE IIPOBOAUTCH.



