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AHHOTALUA
padoyeil nporpaMmmbl yueOHO# qucHUNINHBI «['MIpoTeXHNYeCKHE COOPYKEHUD)
JJIS1 MOATOTOBKHU 0AKAJIABPOB 110 HATIPABJIEHUIO
20.03.02 IIpupox000ycTPOMCTBO U BOJAONOJIH30BAHME
HANPABJEHHOCTH NMOATOTOBKH
NHXKUHUPUHT B CTPOUTEIBCTBE U YIIPABJIEHUH BOAHBIMH pecypcamMmu

Leab 0CBOCHHUS AUCHMILNIMHBI: O3HAKOMJIEHUE CTYJECHTOB C OCHOBHBIMHU TH-
NaMu TUAPOTEXHUYECKUX COOPYKEHUU, OOIIMMU CBEACHHUSIMHU O BOJOIMOANOPHBIX
THAPOTEXHUYECKUX COOPYXKEHHUSAX M3 TPYHTOBBIX OCTOHHBIX, >KEJIE300€TOHHBIX U
JIPYruX MarepuanoB, GopMaMu U BUJAMHU B3aUMOJIEHCTBUS THAPOTEXHUYECKUX CO-
OPYKEHHUH C BOJHOM CPEIIOW U OLICHKOM BIIMSIHUE TUIPOTEXHUUYECKUX COOPYKEHUMN
Ha OKPYKaIOIIYIO Cpey.

MecTo TUCUMIVIMHBI B Y4eOHOM ILJIaHE:

[ukn b1.B., nucuuninuHa BapuaTUBHOW 4acTH, GOPMHUPYEMON YHACTHUKAMHU
00pa3zoBaTEIbHBIX OTHOIIEHUN, TUCIUILUIMHA OCBAUBAETCS B / CEMECTPE.

TpeOoBanusi K pe3yjabTaTamM OCBOCHUS AMCHUILUIMHBI: B PE3YJbTATE OC-
BOCHHS JUCIHILTUHBI (popmupytotcs ciemyroniue komnereHnun: [1Koc-1 (ITKoc-1.1;
[TKoc -1.2), [TKoc-3 (ITKoc-3.2).

Kpartkoe coaep:kaHue TUCHMILIMHBI: THAPOTEXHUKA U BOJHOE XO3SMCTBO;
oO1ue CBEJCHUSI O BOJOIMOIIOPHBIX THAPOTEXHUUECKUX COOPYKEHUSIX, Kiaccudu-
Kaiusi, TpeOOBaHMs K MaTepuaiaM MOJIOPHBIX COOPYKEHUH; TpeOOoBaHUsI K OCHOBA-
HUSIM IUIOTHH; BOJOIPOITYCKHBIE COOPYKEHUSI; COOPYKEHUSI KOMIUIEKCHBIX TUAPOY3-
JIOB; PETYJIMPOBAHUE PYCEIl PEK; THAPOTEXHUUYECKUE COOPYKEHUS HA KaHaIax; BOJO-
XPaHWJIMILA U WX BJIMSHHUE HA OKPYXKAIOWIYIO Cpelly; OXpaHa OKPYXKAKOLIEU Cpeasbl
MIPY CTPOUTENIBCTBE THAPOTEXHUUECKUX COOPYKECHUH.

O01mas Tpy10eMKOCTh JUCHMILIMHBI B TOM YHUCIIE MPAKTUYECKAs! MOATOTOB-
ka: 108/3 (uac./3.e.), B T.u.4 4yaca npakTHYeCKas MOJATOTOBKA.

ITpome:kyTOYHBIA KOHTPOJIb M0 JUCHUILJINHE: 3a4ET.

1. Illesqtb OCBOEHMS TN CHUILTAHBI

Leab ocBOeHMS TUCHUIJIMHBI: 03HAKOMJICHHE CTYJICHTOB C OCHOBHBIMH THIIa-
MU THAPOTEXHUUYECKUX COOPYKCHHH, OOIIMMH CBEJCHUSMU O BOJOMOANOPHBIX THJI-
POTEXHUYECKUX COOPYKEHHSIX U3 TPYHTOBBIX OCTOHHBIX, JKEJIE300€TOHHBIX U JIPYTUX
MaTepuaioB, GopMaMH U BUJAMU B3aMMOJICHCTBUS THAPOTEXHUUECKUX COOPYKCHHIM
C BOJHOM CpEIOW M OLIEHKOW BIIMSIHUE THUAPOTEXHUYECKUX COOPYKEHHM HA OKpY-
YKAIOIIYIO Cpefy; TOJyYeHHE TPEICTaBICHUH O BO3MOXKHOCTAX “yMHOT0” 000pymI0-
BaHMsI, pOOOTOTEXHUKH, 3-d CKaHMPOBAHMUS, BUPTYAJIbHON M JIOTIOJHEHHOHN peabHO-
CTH, QJJUTUBHBIX TEXHOJOTHH, IMO3BOJISIOINIMX YIPOCTUTh, CHCTEMATH3UPOBAaTh M
BBIBECTH Ha HOBBIH YPOBEHB BCE ATaIlbl MPOCKTUPOBAHUS THAPOTEXHUICCKUX COOPY-
YKEHUH 00BEKTOB PHPOA000YCTPOMCTBA U BOAOIIOIB30BAHHUSI, YITPABICHUS BOTHBIMH
pecypcaMu B IPUPOOOXPAHHOTO THAPOTEXHUIECKOTO CTPOUTEIHCTRA.

5



Vcnonp30BaHne COBPEMEHHBIX KOMITbIOTEPHBIX mporpamMm (APMMultiphysics;
Bentleysoftware, flowvision, ArchiCAD, Kommieke nporpamm pacuéra 1o BBIITOJ-
HEHUIO PacUYETOB T'MIPOTEXHUUYECKUX COOPYNKEHUN 0OBEKTOB MPUPOI000YCTPONCTBA
¥ BOJIONOJIb30BaHUS, YIpPaBJICHUS BOJHBIMU pecypcaMud M MPUPOJOOXPAHHOIO
CTPOUTEIBCTBA U UX 3JEMEHTOB (cpencTtBamu nporpammbl Excel) B oGmactu npoek-
TUPOBAHUS THAPOTEXHUUECKUX COOPY>KEHHUI BOJHBIX OOBEKTOB U MPUPOJIOTIOJOOHBIX
TUAPOTEXHUYECKUX COOPYKEHUI T'MAPOY3JIOB PA3HOIO0 Ha3HAYEHUS YyHPOLIAIOT MPO-
necc o0yuyeHus U npodeccCHoHaIbHON AesTenbHOCTH. Bece aTu cpenactBa co3manus
TE€XHOJIOTUYHON NPOEKTHOW Cpebl U SIBISIIOTCSA TIaBHBIM IPOAYKTOM BBIITYCKHUKOB
HaIpaBJeHUs NOAroToBKH [Iprpono00ycTpoiicTBO U BOJONOIB30BAHKE.

3agaum ocBOeHMs TUCHMILIMHBI. (OpMHpOBaHUE y OakajgaBpa MpeicTaBie-
HUS

- 110 OCHOBHBIM KOHCTPYKTUBHBIM 0COO€HHOCTAM U 3ieMeHTaMm ['TC (mnoTuH,
aM0, BOJIOIIPOITYCKHBIX COOPYKEHUM, OeperoykperieHus u ap.);

- ycioBHiM ¥ nmpuHIUIOB pabotel I'TC;

- 00 0COOEHHOCTSX MPOECKTUPOBAHUS, CTPOUTEIBCTBA U IKCILTyaTal[il TUAPO-
TEXHUYECKUX COOPYKEHUMN U OTIEIbHBIX JIEMEHTOB TUAPOY3JI0B U THAPOCUCTEM;

- 0 METO/ax pacy€THOro o0ocHOBaHUs, ¢ yuétoMm BozneicTBus I'TC Ha okpy-
YKAIOLLYIO Cpeny;

- 00 OCHOBax METOAMKH BbIOOpA ONTUMAJIBLHOTO OOBEMHO-TUIAHMPOBOYHOIO
pELIeHUS THAPOTEXHUYECKUX COOPYKEHUN 00OBEKTOB MPUPOA000YCTPOICTBA U BOJIO-
MI0JIb30BaHUs, YIIPABJICHUS BOJHBIMU PECYpPCaMH U MPUPOIOOXPAHHOTO THAPOTEXHU-
YECKOI'0 CTPOUTENBCTBA C MCIOJIb30BAHUEM TEXHOJOTUMH MH(OPMAIIMOHHOIO MOJe-
JMPOBAHMUSL.

2. MecTo TMCUMILIMHBI B Y4eOHOM mpouecce

JucuuminHa «['MAPOTEXHUYECKUE COOPYKEHHS» BKIIOUEHA B NMEPEUYEHb Ba-
puatuBHBIX auciumuinH (6ok b1.B) yueoHoro mnana (uaaekc b1.B.05), nzydaercs B
7 cemectpe. Hucrurummaa « UAPOTEXHUYECKUE COOPYKEHUSD pPeaTu3yeTcsi B COOT-
BeTrcTBHH ¢ TpeboBanuamMu ®I'OC BO u YuebHoro miana no Hanpasienuto 20.03.02
[Tpupoa000yCcTPOICTBO M BOAOIOIB30BAHUE, HAMPABICHHOCTH MOJATOTOBKH MHXKu-
HUPUHT B CTPOUTEILCTBE U YIIPABICHUU BOJHBIMU pecypcamu (CucteM BOaOCHAO-
YKEHUSI U BOJOOTBEICHUS).

[IpenmecTByOMMUMH AUCHUIUIMHAMU U MPAKTUKAMH, Ha KOTOPBIX HEMOCPE/I-
CTBEHHO Oa3zupyeTcs AUCHUIUIMHA «[ MAPOTEXHUYECKUE COOPYKEHUS» SIBISIOTCS
JTVCLIMUIUIMHBL: BBEJCHUE B CHEIUABHOCTD, OCHOBBI MPO(PECCHOHATLHON JeATeIbHO-
CTH; UHXEHEPHBIC U3bICKAHUS; TUAPOJIOTHS, TUAPOMETPUS U METEOPOJIOTHUS; THAPAB-
JIMKa; COMPOTUBIICHUE MAaTEPHUAJIOB; aHAIM3 U CUHTE3 MPOILIECCOB MPUPOI000YCTPOI-
CTBa U BOJIONOJIb30BaHUS; KOMIUIEKCHOE MCIIOJIb30BaHUE BOJHBIX PECYPCOB; OCHOBBI
MIPOCKTUPOBAHUSI OOBEKTOB MPUPOI000YCTPONCTBA; TEXHOJIOTHS U OpraHU3aIus pa-
00T MO CTPOUTENHCTBY OOBEKTOB MPHUPOAO0OYCTPOMCTBA; BOJOMPOIYCKHBIE COOPY-
JKEHHUSI BOJHBIX OOBEKTOB; COOPYKCHHSI WHKEHEPHOU 3aIlUTHI TPOOIEMHBIX TEPPU-
TOPHU.

JucuunnuHa «I 'HAPOTEXHUYECKUE COOPYKEHUS» SIBISECTCS MPEALIECTBYIOMIEN
JUTSL CIIEIYIOIINX JTUCIUTIIINH: BOCCTAHOBJICHHE BOJHBIX OOBEKTOB; JIaHIIA(THBIC
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MapKOBBIE BOJAHBIE CUCTEMBI M COOPYKEHHUSI; IKCIUTyaTalluss ¥ MOHUTOPUHT BOJI0XO-
3SIUCTBEHHBIX CUCTEM M MIPUPOIOOXPAHHBIX COOPYKEHHM, THAPOMETHOPALINS, PEKOH-
CTPYKIIUS CUCTEM CEIbCKOXO3SIMICTBEHHOTO BOJIOCHAOXKEHUS U BOJIOOTBEJICHUS, DKC-
TJTyaTalus U MOHUTOPUHT CUCTEM BOJIOCHA0KEHHUS M BOJIOOTBEICHHUS.

Oco0EHHOCTBIO JUCIHUIUIUHBI SBISETCS O3HAKOMJICHHE C PEalbHBIMHU THJIPO-
TEXHUYECKUMU COOPYKCHUSMH BOJIHBIX OOBEKTOB CHUCTEM IMPHPOJI000YCTPONCTBA U
BOJONOJIB30BaHud, B ToM unciie u OOIIT.

PaGouass mporpamma AUCHUIUTMHBI «[ HUAPOTEXHUYECKUE COOPYKEHUS» IS
WHBAJIUJIOB U JIUI[ C OTPAHUYECHHBIMU BO3MOXKHOCTSMH 3/I0POBBSI pa3padaTbiBaeTCs
WHIUBUYAIbHO C YIETOM OCOOCHHOCTEH MCUXO(PU3NYECKOTO PA3BUTHS, WHIANBUITY-
TBHBIX BO3MOKHOCTEH U COCTOSIHHSI 37J0POBBSI TAKHX 00YJaIONTUXCSI.

3. [lepedeHb IUIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHHs MO JMCUHUILINHE (MOLYJIIO),
COOTHECEHHBIX C IVIAHMPYEMBbIMHU pe3yJIbTaTaAMH 0CBOCHHS 00pa30BaTeIbHOM
NPOrpamMMmblI

W3ydyenne naHHOM y4yeOHON AUCLMILIMHBI HAllpaBi€HO Ha (HOpPMHUpPOBAHHE Y
oOyuJaroluxcst KOMIIETEHIUH, peIcTaBIeHHbIX B Ta0uie 1.



TpeGoBanusi K pe3yJibTaTaM OCBOCHHUS Y4eOHOH JUCIUIIIIMHBI

Taomuna 1

Kon

B PE3YJIbTATC U3YUCHUA y‘IG6HOI>i JHUCITUITITHMHBI 06yqaloumecsl JOJIKHBI:

CBSI3aHHBIE C INPHUMEHEHUEM
B MPAKTUYECKON JIESATENBHO-
CTH METOJOB CO3JIaHUS WH-
(hopMaIMOHHBIX MoeIeH

HbIE U BOJJOOXPAHHBIE CHC-
TEMBI U COCTaB UX COOPY-
JKEHUM.

-COBPEMEHHbBIE KOMITbIO-

PaHHBIX MEPONIPHUATHH.

- II0JIb30BaThHCA CPEACT-
BaMmH nporpammsl Excel,

ConeprxaHne
No | KkoM- .
KoMreTeHIuH (wik | HIUKaTOphl KOMITCTCHITHIA
0/ | meTeH- . 3HaTh yMETh BJIQJICTh
e€ yacTu)
MU
1. [TKoc |Cnocoben k y4a- |IIkoc-1.1: 3HaHMsS W Bja- |- KI1acCU(DUKALMIO THAPOTEX- | - IIOJIb30BaThCs HEOOXO- - YMEHHEM Pa3pabOTKH MPOCKT-
-1 CTHIO B CO3JAHHMH |JICHHE METOJAMH CO3/1a- | HHYECKHX COOPYXKEHHIl IpH- | IMMOH HOPMAaTHBHO- HBIX PEIICHUH 0 PEKOHCTPYK-
MH(OPMALMOHHBIX |HUA  MH(OPMALMOHHBIX | POAOOOYCTPOICTBa i BOO- MC”EOHH‘{GCKOI)’I JUTEpaTy- |IMU U BOCCTAHOBJICHHIO IPUPO-
MOI{GJIGI‘/’I 06’BCKTOB MOHeHef/i HpHpOI[OO6y0T' IIOJI30BaHMU, ) pou; JOOXPAaHHBIX FI/IILI;)OTGXHI/I‘-IG-
IPUPOI000YCT- poiicTBa ¥ BOJOINOJB30- %I‘T&?ZTOHH PAactieTOB OCHOBHBIX | _ 3aMpPOEKTUPOBATH CKUX COOpYXKCHUU;
o €CTECTBEHHBIX U UCKYC- - TBaMH MPOTPAMMBI
po¥icTBa U BOJO- BaHUA Y nenuranpabie I'TC ma CpeicTBa porpa
CTBEHHBIX BOJIOTOKOB H BOJIO- . | Excel:
M10JIb30BaHUsA obecreueHus TpeOOBaHUIA ’
XpaHWIHALL, OCHOBHBIX KOH- | 4 (1pe. - COBPEMEHHBIMU KOMITbIO-
&
CTPYKTHUBHBIX 3JICMECHTOB TePHBIMH POTPAMMAMHU
npuponooxpanusix I'TC; - MI0JIb30BAThCsl CPENICT- (APM Multiphysics; Bentley
- cootBercTBytowIee 110, BaMH IIPOTPaMMBbI software)
TBa MPOTPAMMBbI
EI:(CCI(;T a fiporpa Excel, coppemennbiMu | _ HaBBIKAMH aBTOMaTH3AIIHI
' KOMITE IOTepIX’II)IﬁI PO~ | crponTensHOro mpoeKTHpo-
- COBPEMEHHBIE KOMITbIO-
coBpeMe € KXo AKl)DM Ir\il)all\i[[M?]MH'( Ben] BaHUSI C UCTIOJIH30BAHUEM
TEpHBIE MPOTPAMMBI ;
CPHbIC IPO p ( uttiphysics, Bentiey | rexnomoruu TE€HEPATUBHOTO
Multiphysics; Bentley software)., HaBbIKAMHU -
software). aBTOMAaTHU3ALNHI
CTPOUTETHLHOTO TTPOCK-
TUPOBAHUS C UCTIOJIb-
30BaHUEM TEXHOJIOTUHU
TE€HEPATUBHOTO AN3aii-
Ha
2. [Tkoc-1.2: O06bexTsl Tpupo1000ycT- | O6ocHOBaHKE BO0X0- | OOOCHOBaHHME OCHOBHBIX Ta-
VMeHue pemarb  3a1a4, | poicTBa BOJMOX035MCTBEH- |3SIMICTBEHHBIX U BOJOOX- | paMETPOB BOJIOXO035HCTBEH-

HBIX U BOJOOXPAHHBIX MEPO-
MIPUATHHN.

- COBPEMEHHBIMU KOMIIbIO-
TEPHBIMH MPOrPAMMAMM
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npUpOJ000YCTpOiicTBA "
BOJIOTIOJTL30BAHUSI.

TepHbIe MporpamMmel (APM
Multiphysics; Bentley
software).

COBPEMEHHBIMU KOMITb-
FOTEPHBIMU IIPOTrpaMmMa-
mu (APM Multiphysics;
Bentley software).,

(APM Multiphysics; Bentley
software)..

I1Koc-

CnocoOHOCTH ajarn-
TUPOBATh U MOJICP-
HU3HUPOBATH TEXHO-
JIOTUYECKYIO JUCIIH-
IUTMHY TPU CTPOU-
TENBCTBE, IPOCKTHU-
POBaHUM U SKCILTya-
Tauuu 00BEKTOB
WHXEHEPHOU UH-

(bpacTpyKTyphI

[TKoc-3.2: Kontpons pe-
3yJIbTaTOB CTPOUTEIHHO-
MOHTaXHBIX PabOT 00BEK-
TOB: BOJIOXPAHIINIIA U
NPYIbl OPOCUTEIBHOTO U
KOMILIEKCHOTO Ha3Have-
HUSI, CHCTEMBI BOJI000EC-
MIEYCHUS U BOJIOOTBEIC-
HUS TSI MEITHOPUPYEMBIX
3eMeJb U CENTbCKUX TEP-
pUTOpU, HHKCHEPHAS
3aIIUTa OT HETaTHBHOTO
BO3/ICHICTBUS BOJ HA BO-
nocbopax ¢ MPUMEHEHUEM
1U(pOBBIX MoAeNel 00b-
€KTOB

-HOpMaTUBHOE  obecreue-
HUE HATYPHBIX U MOJIEIb-
HBIX HCCIECIOBAaHUM BOJIO-
XO3SMCTBCHHBIX CHCTEM H
AX THAPOTEXHUYECKHUX CO-
OPYKE€HHH,  OpraHu3aluu
o0OcreroBaHUi ISl OpraHu-
3anuu UX 0e30macHOM JKC-
IJ1yaTaluy;

- MeToanl amantanuu BIM-
MPOIIECCOB  TOJI  pa3IHyYHbIC
TUIIBI 00BEKTOB TPUPO000Y-
CTPOWMCTBA W BOJONOJIb30BA-
HUS, KaluTaIbHOTO CTPOU-
TCJIbCTBA U pa3HI/I‘-IHLIe 3Tallbl
WX )KM3HEHHOTO IIMKJIA,;

-IIPOEKTHPOBATh TPUPO-
nooxpannsie ['TC, wme-
JUOPATUBHBIC U CIICIIH-

aJLHBIC BOJOXO3SUCT-
BEHHBbIE OOBEKTHl JUIA
BOZ000O€ECIEUEH S u

peKkpealuu Ha pazjiny-
HBIX JIaHIaQTHBIX Tep-
pUTOpUAX C  YU4E€TOM
MPOBEJICHHUS HX TMOCIIe-
OYIOIIMX HAay4YHBIX HC-
CJICTOBAaHUIA;

- O6’I)CI[I/IH$[TI) JAaHHBIC HUH-
(hopMarmoHHOW Mozenu ¢
IpyruMyd  WH(pOPMAIIMOH-
HBIMU CHUCTEMaMH, B TOM
gucie ¢ TUC u TNCOI'/]

-IpUeMaMH PEIICHHS 3a/1a49 B
objacTu HAy4YHBIX HCCIENO-
BaHHUM 1O BHEAPCHUIO MHHO-
BallMOHHON TEXHUKU M TEX-
HOJIOTHH, OO0ECIEeYMBAIOIINX
MOBBIIICHHE KadecTBa
CTPOUTENLCTBA U IKCIUTyaTa-
MM BOJHBIX CHCTEM. METO-
JTUKAMH HUCCJICIOBAaHUH MO-
neneit I'TC mpuponooxpan-
HBIX 00BEKTOB;

- Merojgamu agantauuu BIM-
MPOIIECCOB MO/ Pa3IUYHbBIC TH-
bl OOBEKTOB MPHUPOJI000YCT-
pOﬁCTBa U BOJOIIOJIb30BAaHUA.
KaIlmuTaJIbHOI'0 CTPOUTCIILCTBA U
PAa3JIMYHBIC OTaIllbl UX KU3HCH-
HOIo uKJa,




4. CTpyKTYypa ¥ coepkaHne TUCHUILTHHbI
4.1 PacnpeaesieHue TPyA0EéMKOCTH JMCUMILIMHBI 10 BUJAM padoT o ceMecTpaM
OO61mast Tpy10EMKOCTh JUCHUIUIMHBI cocTaBisieT 3 3a4. ef. (108 yacoB), ux pacrpe-
JIeJIeHUE TI0 BUJIaM Y4eOHBIX paboT B 7 ceMecTpe MPEeCTaBICHO B TA0IHIIE 2.

Tabmura 2

PacnpenesieHue TPy10eMKOCTH JUCIUILJIMHBI 0 BUJIaM padoT Mo ceMecTpam

TpyroéMkocThb

Bupa yueOHoii padoThl

gac.

BCero/*

B T.4. I10 CEMECT-

pam

Ne 7

O0mast TpyA0éMKOCTb JUCIUIUIMHBI 110
y4eOHOMY IIaHY

108 /4

108 /4

1. KonrakTHasi padora: 50,25/4

50,25/4

AyautopHas pabora 50,25/4

50,25/4

6 mom qucie.

aexyuu (J1)

16

16

npaxkmuueckue 3auamus (113)

34/4

34/4

KOHMAaKmuas paboma Ha npomexcymounom konmpoine (KPA)

0,25

0,25

2. CamocrositeabHast padora (CPC)

57,75

57,75

camocmosimenvbHoe uzyuerue pazo0enos, Camono020mosKa
(npopabomka u nogmopeHue 1eKYyuoOHH020 Mamepuala u ma-
mepuana y4eOHuUKo8 u y4eOHuIX nocooutl, npaKmu4eckum 3a-
HAMUAM, U M.0.)

48,75

48,75

Iloocomoska k 3auémy (KOHmMpPO.iv)

Bua npomexyTo4HOro KOHTpOJIA:

3a4eT

* B TOM YHCJIE IMpaKTUYICCKaA IMOATOTOBKA

4.2 Conep:kanue JUCUUIJINHBI

TemaTuyeckui JIaH y4eOHOM M CHUIIIMHBI

Ta0muna 3

Ayanro

Hasi pabora

HaumeHoBaHHeE pa3aesioB U TeM AUCHUILIHH

. Bcero J
(YkpymTHEHHO)

II3BcC
ero/*

IIKP

BHaeayautopHa
a1 pa6ora CP

Paszgea 1. ['maporexHuka u BOIHOE XO3SIMCTBO.
Tema 1. Mcropust 1 nepcrieKTUBBI Pa3BUTHUSA THI-
POTEXHUKHU.

Tema 2. [Ipumepsl BO10X03HCTBEHHBIX 00bEK-
TOB, CBITPaBIIMX BaXXHYIO POJIb B PA3BUTHH Ye-
JIOBEYECTBA. 20,75 2
Tema 3. 3naueHue, 0cCOOEHHOCTH U Ki1accupuKa-
uusa ['TC.

Tema 4. ['uapOy3IIBI U TUAPOCUCTEMBI.
Onpenenenust U IpUMepBI

14,75

Paspnen 2. [lognopHsie coopyxkenus. [ImoTuHBI
U3 TPYHTOBBIX MAaTEpUAIIOB

Tema 1. Mcropus pa3BUTHA IIIOTHHOCTPOECHUS.
Tema 2. B3aumoneicTBuE IPyHTOBBIX TUIOTHH C
BOJIHOM CpeIol U BUABI UX MOBPEKICHHIM. 18 2
Tema 3. IloHATHS YCTOWUYMBOCTH U IPOYHOCTH
TPYHTOBBIX U ITYTU UX 0OeCTIeUeHUsI.

Tema 4. Tunel rpyHTOBBIX, JlocTOMHCTBA 1 He-
JIOCTATK! IIJIOTHH U3 TPYHTOBBIX MaTEPHAIIOB,

YCJIOBUS UX MTPUMCHCHU .

6/2

10

10



HaumeHoBaHMe pa3aesioB H TeEM JUCIHILINH
(ykpymHEHHO)

Bcero

Ayanto

Has padoTa

II3Bc
ero/*

IIKP

BHeayauTopHa
s1 pagora CP

Tema 5. CriocoObI BO3BEIEHUS TUIOTUH U3
IPYHTOBBIX MAaTEPHAIIOB.

Pa3nea 3. [loanopusie coopyxenus. I[1noTunsl
u3 6eToHa U kene300eToHa.

Tema 1. Marepuaisl 17151 COOpY>KEHHUsI OETOHHBIX
U 7K€J1€300€TOHHBIX IIOTHH.

Tema 2. IloHsiTHE YCTOMUNMBOCTH U IIPOYHOCTU
THJIPOTEXHUYECKUX COOPYKEHHH.

Tema 3. Knnaccugukarus OETOHHBIX U KeJe30-
OETOHHBIX IUIOTHH. /I0OCTOMHCTBA U HEIOCTATKU
IUIOTHH U3 OE€TOHA, YCIIOBHS UX IPUMEHEHHUS.
Tema 4. IIpoTHBOGUIBTPALIMOHHBIE U YKPEITH-
TEJIbHBIE MEPOTIPUATHS B OCHOBAHUH U TEJIE
IUIOTHH.

Tema 5. CriocoObI BO3BEACHUS TUIOTHH U3
OeToHa

18

6/2

10

Pa3nen 4. BomonporyckHble COOPYKEHHS.
Tema 1. Knaccudukanus BOJONPOMYyCKHBIX CO-
OpYKECHUH.

Tema 2. OTKpbITBIE O€pETrOBBIE BOJOCOPOCHBIE
coopykeHusi. OCHOBHBIE 3JIEMEHTHI.

Tema 3. 3akpbiThle OeperoBbie BOLOCOPOCHBIE
coopykeHusi. OCHOBHBIE IJIEMEHTHI.

Tema 4. Mexanuueckoe 000pyI0BaHHE BOO-
IIPOITYCKHBIX COOPYKEHHUH.

Tema 5. BOIOBBIITYCKHBIE COOPYKEHUS.
OCHOBHBIE 3JIEMEHTBHI.

Pa3nen 5. CoopyxeHHsI KOMITJIEKCHBIX THJIPO-
Y3JI0B.

Tema 1. CocTtaB coopy’eHHI KOMITJIEKCHOTO
ruzipoysna. CoopykeHHst 00IIero Ha3HaYeHUs U
cnenuanbHble. HazHaueHune crenuaibHbIX CO-
OpYKECHUH.

Tema 2. [lpuHUUD 1elCTBUSA CyJOXOIHOTO
nuto3a. Cxemsl cy10noIbEMHUKOB. JJocTonH-
CTBa M HEJJOCTATKU CyIONIOIbEMHHUKA B CPABHE-
HUU C CYI0XOJHBIM ITFO30M.

Tema 3. Ha3nauenue u NpUHLIHUIIBI PAOOTHI PbI-
6oxo1a 1 peIOOTIOAbEMHHUKA.

Tema 4. Ha3naueHue u cxemsbl yCTpOHCTBa
JIECONPONYCKHBIX COOPYKEHUM.

11

Pa3zgen 6. PerynupoBanue pycen pek.

Tema 1. PerynupoBaHue BEpXOBBEB PEK U UX
IIPUTOKOB.

Tema 2. 3ammura NOWMEHHBIX 3€MeJb OT 3aTOI-
JICHHUSL.

Tema 3. PerynsurioHHbIE COOPYKEHUS U X
KOHCTPYKIIUH.

Tema 4. Kperenne 6eperoB, KOHCTPYKIIUH,
MaTepHuabl.

11

Pa3nen 7. I'maporexHuueckne COOpyKeHHUs Ha
KaHaJax.

11




AyautopHas pa6ora
Bcero J I3sc | IIKP
ero/*

HaumeHoBaHMe pa3aesioB H TeEM JUCIHILINH
(ykpymHEHHO)

BHeayauTopHa
s1 pagora CP

Tema 1. Ha3nauenue xananos. [Ipumeps! Hau-
Oosee KpynHbIX KaHaIOB Poccuu u mupa.

Tema 2. CoopysxeHus Juist 3a00pa BOZABI U3 PeK.
Hanocbl 1 Mepbl 60pBOBI C MX 3aXBATOM.

Tema 3. Kanauibl, TUIIBI IONIEPEUHBIX CEUCHUH, 11 2 4 5
BIIMSTHUE HA OKpYXaromiyto cpeny. Hasnauenue
Y BU/JIBI OJICXK ] KAaHAJIOB.

Tema 4. Haznauenue u kiaaccudukanus
COOpYKECHMI Ha KaHanax. Perymaropst,
aKBEJIYKHU U JIIOKEPbI, CXEMbI YCTPOMCTBA U
YCJIOBHSI IPUMEHEHHUSI.

Pazgen 8. KomnoHoBka coopy eHHI peUHBIX
TUIPOY3JIOB.

Tema 1. OcHOBHBIEC TPUHIIUITEI KOMIIOHOBKH CO-
OpYKEHUH THIPOY3JIOB PA3HOT'O Ha3HAYCHHUS:
HU3KOHAIIOPHBIX, CPEAHCHATIOPHBIX U BBICOKO- 9 2 2 5
HaIOPHBIX.

Tema 2. OcOOEHHOCTH MPOMYCKa CTPOUTEIBHBIX
pacxo/10B MPU BO3BEICHUH TUIPOY3JIOB.

Tema 3. [InotuHHBIE BO03a00pHBIE THAPOY3IIBI.
Tema 4. becmioTunHbIE BO1032a00pHBIE THAPO-
Y3JIBL.

KOHMAKMHas paboma Ha npomedrHcymoyHoM

konmpoe (KPA) 0,25 025
Bceero 3a 7 cemectp 108/4 16 34/4 | 0,25 57,75
HUToro nmo aucuumninHe 108/4 16 34/4 | 0,25 57,75

* B TOM 4HCIIe IMPpaKTUYCCKasA MOATOTOBKA

Coaep:xxanue pa3aesoB JUCUUIINHbBI

Paznen 1. ['uapoTexHuka U BOJHOE XO35HUCTBO.

Tema 1. McTopus U nepCreKTUBBI Pa3BUTHUS TUAPOTEXHHUKHU.

Tewma 2. [Ipumepsl BOJOX03SMCTBEHHBIX 00BEKTOB, CHITPABIIMX BAXHYIO POJIb B Pa3BUTUU
YEeJI0BEUECTBA.

Tewma 3. 3nauenue, ocooennocTu u knaccudukamms [ TC.

Tema 4. I'unpoy3nsl ¥ rugpocucTeMbl. OnpeaeneHus U NPUMEpHI.

Pa3znen 2. Iloanopusie coopyxeHus. [IOTUHBI U3 TPYHTOBBIX MaTEPHUAJIOB

Tema 1. HMcropus pazBUTHS IIIOTUHHOCTPOEHHS.

Tema 2. B3zauMojieicTBHE TPYHTOBBIX IUIOTUH C BOJHOW CPEIOW U BUJIBI UX MTOBPEKIE-
HUM.

Tema 3. TloHATHSA YCTOWYMBOCTU U MPOYHOCTH TPYHTOBBIX U MYTHU UX OOECIICUEHUS.
Tema 4. Tunsl rpyHTOBBIX, [JOCTOMHCTBA U HEAOCTATKY TJIOTUH U3 TPYHTOBBIX MaTe-
pHAJIOB, YCIIOBUSI UX MPUMEHECHMUS.

Tema 5. CriocoObl BO3BEICHHMS TUNIOTHH U3 TPYHTOBBIX MaTEPHAJIOB.

Pa3nen 3. [loanopusie coopysxenus. Ilnotunst u3 6erona u XKb.

Tema 1. Martepuainsl 1711 COOpY>KEHHSI OETOHHBIX U KeJIe300€TOHHBIX TIJIOTHH.

Tema 2. [ToHsiITUE YCTOWYMBOCTU U MPOYHOCTH THJIPOTEXHUUYECKUX COOPYKEHUM.

12



Tema 3. Knaccuduxanmst 66 TOHHBIX U 5KeN€300€TOHHBIX MJIOTHUH. JJOCTOMHCTBA M HEOC-
TaTKH IJIOTHH U3 O€TOHA, YCIIOBUS UX MPUMCHEHHS.

Tema 4. IIpoTuBOPUIBTPAIMOHHBIE U YKPEUTEIbHBIE MEPOTIPUITHSI B OCHOBAHUU U TEJIE
IJIOTHH.

Tema 5. CriocoObl BO3BeIeHMSI TUIOTHH U3 OETOHA.

Pa3znes 4. BogonpomycKHbIE COOPYKEHUS.

Tema 1. Knaccuduxaiusi BOZONPOMYCKHBIX COOPY>KEHU.

Tema 2. OTkpbITBIE OEpETOBBIE BOJIOCOPOCHBIE COOpYKEHUSI. OCHOBHBIC PJIEMEHTHI.
Tewma 3. 3akpsiThie OeperoBbie BOAOCOPOCHBIE COOpYyKeHUs. OCHOBHBIE 3JIEMCHTHI.

Tema 4. Mexanndeckoe 000py10BaHHE BOJOIPOIYCKHBIX COOPYKEHHA.

Tema 5. BogoBeinyckHble coopykeHUs.. OCHOBHBIE 3JIEMEHTHI.

Pasznen S. Coopyx’eHus: KOMIUIEKCHBIX TUAPOY3IIOB.

Tema 1. CocrtaB coopyKeHUI KOMIUIEKCHOTO ruapoysiia. CoopyKeHus 00IIero Ha3Haye-
HUA U crienuanbHble. HazHaueHne cnenuaibHbIX COOPYKEHUH.

Tema 2. IIpuHUUI AelCTBUS CyA0XOAHOTO IUTI03a. CXeMbl Cy10MOABEMHUKOB. J[0CcTO-
MHCTBA U HEJOCTATKU CYJONOIbEMHUKA B CPABHEHUH C CYJOXOAHBIM LUTKO30M.

Tema 3. Ha3znaueHue u mpUHIUIIBI paOOTHI phIO0X0/1a U PHIOONOILEMHHUKA.

Tema 4. HazHaueHHe U CXEMBI YCTPONCTBA JIECONPOIYCKHBIX COOPYKEHHIM.

Paznen 6. PerynupoBaHue pycen pex.

Tema 1. PerynupoBaHue BEpXOBBEB PEK U UX MPUTOKOB.

Tema 2. 3amura nOWMEHHBIX 3€MEIb OT 3aTOIJICHUS.

Tema 3. PerymsanvoHHBIE COOPYKEHUS U UX KOHCTPYKIIHH.

Tema 4. KpeneHnue 6eperoB, KOHCTPYKIIUH, MaTEPHUAIIbI.

Paszpes 7. ['uapoTexHu4YeCKHe COOPYKEHHUS HAa KaHaIax.

Tema 1. Haznauenue xkananoB. [Ipumepsl Hauboee KpynHbIX kaHanoB Poccun u mupa.
Tema 2. Konctpykuuu perynsitopoB. OCOOEHHOCTH UX MPOSKTUPOBAHUS U THAPOTEXHHU-
YECKOIr'o pacuéra.

Tema 3. Kanaubl, TUIIBI IONIEPEYHBIX CEUEHUH, BIMSIHUE HA OKpYKaroulyto cpeny. Hazna-
YEHUE U BUJIbI 0K/ KaHAJIOB.

Tewma 4. Haznauenue u kiaccudukanus coopyKeHUN Ha KaHajdaX. AKBEIyKU U JIOKEPHI,
CXEMBbI YCTPOMCTBA U YCIOBUSI IPUMEHEHHS.

Pa3nen 8. KoMnoHOBKaA COOPYKEHHI pEUHBIX THAPOY3JIOB.

Tema 1. OcHOBHBIE NPUHIINIIBI KOMIIOHOBKH COOPY’KEHHUI T'MAPOY3JI0B pa3HOrO Ha3HaYe-
HUS. HU3KOHAMIOPHBIX, CPEAHEHATIOPHBIX U BBICOKOHATIOPHBIX.

Tema 2. OcoOEHHOCTH TIPOITYCKa CTPOUTENBHBIX PACX0JI0B MPU BO3BEICHUH THIPOY3JIOB.
Tewma 3. IInotuHHbBIE BOJ03a00pHBIE THAPOY3IIHI.

Tema 4. becmioTHHHBIE BOJI03a00PHBIE THIPOY3IIHI.

4.3. Jlekuun/mMpakTU4IeCcKue 3aHATHS
Ta0muna 4
Conep:kanue JeKIMA/MPAKTUYECKUX 3aHATHH M KOHTPOJIbHbIE MEPONIPUATHS

dopmu- Bux Kou-Bo
Ne | Ne pazpenna qpucuun- Ne u HazBanue Jexuuit/ pyemble 4acoB/u3
. KOHTPOJIBHOIO | .\
n/m | JUHBI NMPAKTHYECKUX 3aAHATHI KOMIIe- P
MEPOINPHUATHS | YecKas moaro-
TECHIINN TOBKA
1. Pazpnea 1. 'uaporexHuka u BOJHOE X034MCTBO
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Ne
n/n

Ne paznena qucuun-
JIMHBI

Ne 1 Ha3zBaHue JeKui/
NMPAKTHYECKUX 3aAHATHI

dopmu-
pyembie
KOMIIe-
TeHUHHU

Bun
KOHTPOJILHOTO
MepOonpUATHSA

Koa-Bo

4acoB/u3
HHUX npamn-
YyecKas moaro-
TOBKa

Tema 1., 4

Jlexkumss Nel. Hcropusa u nep-
CHEKTHBBI Pa3BUTHUS THUIPOTEX-
HuKd. ['Uapoys3iasl U rugpocuc-
teMbl. OnpeneneHus U MpuMe-

pBI

ITIKoc-1
ITKoc-
1.2

VYcerHblil onpoc

2

Tema 2,3

IpakTuyeckoe 3ansiTue Nel-2.
[Tpumepsbl BOI0XO03SIMICTBEHHBIX

00BEKTOB, CHITPABIINX BAKHYIO

POJIb B Pa3BUTHH YEIOBEYECTBA.
3Hauenne, OCOOEHHOCTH |
xinaccudukanus ['TC. HMcnosb-
30BaHUE METOJIOB MOMCKAa HEOO-
XO0IUMOW HMH(pOpMAIUH B OOJIb-
mux maccuBax u Big data mis
MPOTHO3UPOBAHUS, TaK KaK Ha
OCHOBE HAaKaIIMBa€MbIX JaH-
HBIX MOXHO aKTyaJU3UpPOBATh
JOCTHKECHHMS 1IEJIEH ITPOEKTa.

I1Koc-1
I[TIKoc-
1.1

VYeTHBII onpoc

Pa3nea 2 [loanopusie coopyxenus. [I1OTUHBI U3 IPYHTOBBIX MaTepHalioB

Temnr 1, 2

Jlekumsa Ne 2. IloxnmopHseie
COOpYKEHHsI: KiIacCUpUKaIys,
TUIbl, Marepuansl. Mcropus
pa3BUTHSL IJIOTUHOCTPOCHHUS.

I1Koc-1
[1IKoc-1.1

YcrHbIit onpoc

Tewmsr 3,4, 5

IIpakTuyeckoe 3ansaTue Ne3.
[1noTHHBI U3 TPYHTOBBIX MaTe-
puanos. Bzanmopeiicrteue
IPYHTOBBIX IIJIOTHH C BOJHOM
Cpenoi U BUJIBI HX TTOBPEX]IE-
Hui. JIOCTOMHCTBA U HEAOCTAT-
KM TUIOTHUH U3 TPYHTOBBIX MaTe-
pHUAJOB, YCIOBHS UX IPUMEHE-
Hus. COop 1 aHanu3 OONbIINX
JIaHHBIX, TTO3BOJISIONINX OTCIIC-
JIUTH COCTOSIHHE 00BEKTA, 13-
MEHEHUS Ha phIHKE U T1. Big
Data, Data Mining.

I1Koc-1
ITKoc-
1.1,

VYceTHBII onpoc

IIpakTH4yeckoe 3aHsATHE
Ne4,5. OcnoBsl pacuéros. Ilo-
HATHS YCTOMYMBOCTH U NIPOY-
HOCTH TPYHTOBBIX H ITyTH UX
o0ecreyeHusl.

Croco0Obl BO3BEIEHHUS IUIOTHH
U3 TPYHTOBBIX MaTepHaloB.
Hcnonb3oBaTte Npu H3y4EHUU
“CKBO3HBIE” IU(PPOBBIE TEXHO-
joruu - Oonplue nanHele (Big
Data) - orpomHsbIii 00beM Xpa-
HsIIIelcs Ha KaKkoM-1100 HOCH-
Tesie MHPOPMALUU M TEXHOJIO-
UM uX 00pabOTKU U MCTIOJIB30-

ITIKoc-1
ITKoc-
1.2

14

YcTHBIT onpoc
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Ne
n/n

Ne paznena qucuun-
JIMHBI

Ne 1 Ha3zBaHue JeKui/
NMPAKTHYECKUX 3aAHATHI

Dopmu-
pyembie
KOMIIe-
TeHUHHU

Bun
KOHTPOJILHOTO
MepOonpUATHSA

Koa-Bo

4acoB/u3
HHUX npamn-
YyecKas moaro-
TOBKa

BaHHUs, METOABI ITOMCKa HEO0O-
XOJUMOH nH(popManuu B
OOJIBIIINX MACCHUBAX.

Pazpgen 3. 11

OJIMIOpHBIE coopyskeHus. [noTuns! u3 6eToHa

U KeJe300eToHa.

Tema 1,3

Jlexnus Ne 3. beToHHrle mio-
TUHBL. MaTepuasl Jj1s1 COOpy-
JKeHUs OETOHHBIX U JKeje300e-
TOHHBIX IIJIOTHH.
Knaccudukanmst 6eTOHHBIX U
’KeJ1e300€ TOHHBIX IIJIOTHH.
JlocTonHCTBa M HEJOCTATKH
IUIOTUH U3 OETOHA, YCIOBUS UX
MIPUMEHCHUS.
[TpoTuBOGUIBTPAITMOHHEIC U
YKPEMHUTEIbHBIE MEPOIIPUATHS
B OCHOBAHUU U T€JIE INIOTHH.
CriocoOblI BO3BEACHMS NIOTHH
u3 0eToHa

ITIKoc-3
ITIKoc-
3.2

VYcerHblil onpoc

Tema 2,4,5

Temal, 5

IIpakTuyeckoe 3ansiTue Ne6.
IlonsiTHE yCTOWYMBOCTH U
MPOYHOCTU TUIPOTEXHUYECKUX
coopyxenuil. Hakomienue,
aHajau3 U 00paboTKa OOJIBIITNX
JAHHBIX B CTPOUTEIHHON OT-
paciu CTaHOBATCA Bce Ooee
aKTyaJIbHBIMHU U BOCTpeOOBaH-
HeiMU. Vicnions3moBanue Big
data, koTOpas sSIBIAE€TCS OTINY-
HBIM UHCTPYMEHTOM IS TTPO-
THO3UPOBAHUS, TaK KaK Ha OC-
HOBE HAKAIJIMBaeMbIX JaHHBIX
MO>HO PacCYUTAaTh BO3MOKHO-
CTH JOCTUKEHHUS LIeJIel TPOeK-
Ta.

IIpakTnyeckoe 3ansaTne Ne7-
8. OCHOBHBIE 3JIEMEHTHI TIOTIC-
PEYHOTr0 CEYEHHUs IUIOTHH. pa3-
pe3ka Ha mBbl. [IpoTuBo-
(GUIBTPAIIMOHHBIE U YKPETTH-
TEbHBIC MEPOTIPHUSITHS B OCHO-
BaHUU U TeJIe IUIOTHH.
Croco0bI BO3BEIEHHS INIOTHH
u3 OeToHa.

I1Koc-3
[1Koc-3.2

VYceTHBIT onpoc

6/2

Pa3nen 4. BomonponyckHsle COOpYKEHMUS.

Jlexknus Ne4. Haznauenue u
KJ1acCU(pUKaIUs BOJAOIPOIYCK-
HBIX COOPYKCHUM.
Mexanudeckoe 000py0BaHNE
BOJIOIIPOITYCKHBIX COOPYKE-
HHH.

ITIKoc-3
ITKoc-3.2

VYceTHBIT onpoc

15




Ne
n/n

Ne paznena qucuun-
JIMHBI

Ne 1 Ha3zBaHue JeKui/
NMPAKTHYECKUX 3aAHATHI

Dopmu-
pyembie
KOMIIe-
TeHUHHU

Bun
KOHTPOJILHOTO
MepOonpUATHSA

Koa-Bo

4acoB/u3
HHUX npamn-
YyecKas moaro-
TOBKa

Tema 2, 3, 4

Tema 1, 2

Tewmsr 3,4, 5

Tema 1

IpakTnyeckoe 3ansitue Ne9.
OTtkpeITbIE O€peroBbie  BOJO-
copocuble coopyxenus. Oc-
HOBHBIE  3JIEMEHTBHI, OCHOBBI
npoektupoBanus.  Mcmonb3o-
BaHHME COBPEMEHHBIX KOMIIbIO-
TepHbiXx  mporpamm  (APM
Multiphysics; Bentley software,
ArchiCAD).

IIpakTnyeckoe 3ansaTue Nel0
3akpbIThie OeperoBbie BOI0-
cOpocHbie coopykenus. Oc-
HOBHBIE 3JIeMEHThI BogoBbITTY-
CKHbIE coopykeHus. Coop u
aHajn3 OOJIBIIMX JaHHBIX, I10-
3BOJISIFOLIUX OTCIEAUTDH CO-
CTOsSIHME 00BEKTa, U3MEHEHHUS
Ha pbeiHKe U T1. Big Data, Data
Mining.

I1IKoc-1
I[TKoc-1.2

VYeTHbII onpoc

Pa3nes 5. CoopykeHHs] KOMIIEKCHBIX THJIPOY3JIOB.

Jlekmusa Ne5. OCHOBHEIE CO-
OpYKEHUSI KOMILJICKCHBIX TH/I-
poy310B. CocTaB COOPYKEHUU
KOMILIEKCHOTO rupoysia. Co-
Opy’KeHUs 001Iero Ha3HAYEeHUS
U crienuanbHbie. HasHauenue
CIIEHUATIbHBIX COOPYKEHUH.

ITIKoc-1
ITKoc-1.2

VYeTHBII onpoc

IMpakTuyeckoe 3ansaTue Nell-
12. ITpuniun peictBus cyao-
XOJHOTO 1uT03a. CXeMsbl Cy-
JONTOABEMHUKOB. [fJocTOMHCTBA
Y HEJIOCTATKHU CY0TOIEEMHHU-
Ka B CPABHEHUH C CYJOXOJHBIM
HUTIO30M.

Ha3nauenue u npuHUIUIIBI pa-
00TBI ppI00X0/1a U PHIOOTIONB-
EMHHUKA.

Ha3naueHnne u cxeMbl yCTpOu-
CTBa JIECOMPOMYCKHBIX COOPY-
»eHuil. Mcrons3oBaHue HEKO-
TOPBIX AITOPUTMOB U MPO-
rpamMM, HCKYCCTBEHHBIN HHTEI-
JIEKT JJIsl pEeIEeHUs OTACIIbHBIX
3aja4

I1Koc-1
[TIKoc-1.1

VYceTHBII onpoc

Jleknusi Ne6. PerynupoBanue
pycen peK, B TOM YHCIIE PEery-
JUPOBaHUE BEPXOBBEB PEK U UX
MIPUTOKOB.

Pasnen 6. PerynupoBanue pycen pex.

ITIKoc-1
[MIKoc-1.1

VYceTHBIT onpoc
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Ne
n/n

Ne paznena qucuun-
JIMHBI

Ne 1 Ha3zBaHue JeKui/
NMPAKTHYECKUX 3aAHATHI

Dopmu-
pyembie
KOMIIe-
TeHUHHU

Bun
KOHTPOJILHOTO
MepOonpUATHSA

Koa-Bo

4acoB/u3
HHUX npamn-
YyecKas moaro-
TOBKa

Temer 2 -5

Tema 1,3

Tema 2,4,5

IpakTnyeckoe 3ansiTue Nel3-
14. 3amuTa NOMMEHHEIX 3€-
MeJb OT 3aTOILICHHUSI.
PerynsaunoHHbIe COOPYKEHUS,
MaTepuaibl (HICKyCCTBEHHBIE U
IPUPOJIHBIE), KOHCTPYKIUH.
Kpennenue OeperoB, KOHCT-
PYKIIMH, MaTepuaibl, mapameT-
ppl. OlleHKa € TIOMOIIBIO HC-
KYCCTBEHHOTO WHTEJIEKTa
PUCKHM IMPOEKTa HAa OCHOBE pa-
HEE HAKOIUICHHBIX JAHHBIX W
MOCTPOCHUE MPEeIUKTUBHON
mosern. ArchiCAD.

I1IKoc-1
[1IKoc-1.1

VYeTHbII onpoc

Paszpea 7. 'maporexHuyeckre COOpyKEHUs Ha KaHAIAX..

Jleknust Ne7. ['unpoy3sibl u
CHCTEMBI MEJIMOPATUBHOI'O Ha-
3HaueHus. ['uaporexHuueckue
COOpY’KEHHS Ha KaHaJlaX Opo-
CUTEJIbHBIX, OCYIIUTEIbHBIX
CHCTEM.

Knaccudukanus, OCHOBHbIC
IPU3HAKY U Ha3HAYEHHE KaHa-
noB. [Ipumeps! Haubosnee
KpYIHBIX KaHajoB Poccuu u
mupa. Kanamnsl, TUIIBI OTIEpEY-
HBIX CEUCHUH, BIUSHUE Ha OK-
pyxatomyto cpeny. Hakorue-
HUe, aHaJIu3 1 00paboTka
OO0JBILINX JTAHHBIX B CTPOU-
TEJIbHOM OTpaciu, CTAaHOBSAIIIH-
MHucs Bce 0oJiee akTyaIbHBIMU
U BOCTPEOOBAaHHBIMH.
IIpakTnyeckoe 3ansaTue Nel5-
16. Ha3znaueHue 1 BUABI O/1€XK]
kaHayioB. OCHOBBI THJIpaBINYE-
CKOT'O ¥ TUPOTEXHUYECKOTO
pacuéra.

Hasznauenue u kinaccupukaus
COOpYXEHHI Ha KaHanax. Pe-
T'YJISTOPBI, aKBEAYKH U JTIOKE-
PBI, CXEMBI YCTPOWCTBA U YCJIO-
BUA IpuMeHeHus. Mcnomnb3o-
BaHUe “‘CKBO3HBIX” IU(PPOBBIX
TEXHOJIOTUH - OONbIINE JaHHBIE
(Big Data) - orpoMHBIii 00BeM
XpaHsILIeics: Ha KakoM-TH00
Hocurese uuopmanuu. Tex-
HOJIOTHUHU UX 00pabOTKHU U HC-
I10JIb30BAHNUS, METO/IbI TOUCKA

I1Koc-1
[1IKoc-1.1

YcTHBIT onpoc

VYcTHBIT onpoc
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dopmu- Koua-Bo

. Bujx
Ne Ne pa3aeja IMCIuI- Ne 1 HazBaHue JIeKIui/ pyemMbie 4acoB/u:
o KOHTPOJIBHOIO | .- o erm-
/n | JJUHBI NPAKTUYICCKHX 3AHATUHA KOMIIE- p
MCPONPUATHS | 'ecKas HOAro-
TEHIINH TOBKa

HE00X0oMMOM HHPOPMAIIIH B
OOJBIINX MACCUBAX.

Pa3nen 8. KomnoHoBKa COOpYKEeHHI pEYHBIX THAPOY3JIOB

8 Tema 1,3 Jlekuua Ne8. OcHOBHBIE ITIKoc-1
NPUHLHIBI KOMIIOHOBKH CO- [TKoc-1.2
OpYXEHHUH THIPOY3JIOB PA3HOTO
HA3HAYCHUS: HU3KOHAIOPHBIX, 2
CpPEIHCHATIOPHBIX U BHICOKOHA- VYcTHBIN onpoc
MOPHBIX.

Oco0OeHHOCTH MPOITyCKa
CTPOUTEIILHBIX PACXO0JIOB TPH
BO3BEJICHUU THPOY3IIOB

Tema 2,4,5 IMpakTuyeckoe 3ansaTue Nel7. | I1Koc-1
[TnoTrHHBIC U OECIIOTUHHBIC [TKoc-1.2
BOJ103a00PHBIE TUIPOY3IIBI.
Coopysxenus A 3a00pa BOJIbI
u3 pek. Hanocel 1 mepb1 00pb-
ObI ¢ ux 3axBarom Big data -
WHCTPYMEHT ]ISl IIPOTHO3UPO-
BaHUs, KOTJIa HA OCHOBE HaKa- YcTHBI onpoc 2
TUTHBACMBIX JTAHHBIX MOYKHO
paccuuTaTh BO3MOXKHOCTH JIOC-
TKeHus nenei mpoekra. Coop
Y aHanu3 OOJNBIINX JAHHBIX TMO-
3BOJISIET OTCJICTUTH COCTOSIHHE
00BeKTa, N3MEHEHUS Ha PhIHKE
u 11. Big Data, Data Mining.

4.4. CamocTosITeJIbHOE U3yUYEeHHE PA3/1eJIOB IMCUUIIIMHBI
[Ipu u3ydyeHuM Kypca MpeayCMOTPEHO YIIIyOJIEHHOE W3y4deHHE BOIPOCOB, BXOJS-
MIMX B COCTaB MPAKTUYECKUX 3aHATHH, Ui 4YeT0 y4eOHBIM IJIAHOM MpeaycMoTpeHo 21,75
4ac CaMOCTOSITENIbHON pabOThI CTY/IEHTa, B TEUEHHE KOTOPHIX OH MOKET JIJISl 3aKPETUICHHUSI
MOJTYYCHHBIX 3HAHWKA BBIMTOJHUTH YHCIICHHBIE DKCIIEPUMEHTHI M JIa0OpaTOpHBIE PabOTHI,
HCITONIB3Ys MMPOTPAMMHBIE KOMIUICKCHI, UMEIOIHecs Ha Kadenpe THapOTeXHUYECKUX CO-
OpY>KCHHH, IIOJATOTOBUTH U CACNIATh MPE3CHTAIIHIO.

Tabmumna 5
Hepequb BOIIPOCOB IJIsl CAMOCTOATEC/IBHOI'0 H3YYCHUA TUCIHUIIJTUHBI

Ne S [T I TR Ilepeyenb paccMaTpuBaeMbIX BOIPOCOB /JIs1

n/n CAMOCTOATEIbHOI0 H3Y4YCHUS

Pasnen 1 'uaporexHuka u BOJHOE XO3SMCTBO

1. | Tema 3. 3nauenue, [Ipumepsl rUAPOTEXHUYECKHX OOBEKTOB OT PAHHUX BPEMEH /0 Ha-
0COOEHHOCTH M KJlac- | IIUX JIHEH, ChIrPaBIIMX 3HAYUTEIbHYIO POJIb B JKU3HU U Pa3BUTHU
cuuxanus ['TC. yenoseuectsa. [1Koc-1.1; TTKoc -1.2, ITKoc-3.2.

Paspnen 2 [lonnmopusie coopyxenusi. [IIOTHHBI N3 TPYHTOBBIX MaTEPHAJIOB

1 \ Tema 1. IImoTunsl, ux \ Crioco0Obl BO3BE/IEHUS IUIOTUH W3 TPYHTOBBIX MaTepHajoB B CypoO-
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Ne Ilepeuenns paccMaTpuBaeMbIX BOIIPOCOB J1JI5
Ne paznena u Tembl p p P p a

n/n CaMOCTOSITEJIbHOI0 H3YYEeHHUS
Ha3HAYEHHE U KJIac- BBIX KJIMMAaTUYECKUX YCIOBUAX U HA BEYHOMEP3JIBIX IPYHTAX.
CU(pUKAIHSL. PeMoHT 1 sKcIUTyaTanus rpyHTOBBIX IIJIOTHH.

[IpoTBOGUIBTPALIMIOHHBIE MEPONPHUATHS B OCHOBAaHUSX TPYHTO-
BBIX IIJIOTHH.
OunpTpyromue mioTuHbl 1 aaMmObl. [1Koc-1.1; TIKoc -1.2, I1Koc-

3.2
Pa3nes 4 BoronponyckHble COOPYXKEHUS
1 Tema 2. OTKpBITBIC ComnpsikeHre BoJOCOPOCHOTO COOPY)KEHUS ¢ HUHKHUM ObedoMm.
OeperoBbie BOJIO- [TKoc-1.1; ITKoc -1.2, [TKoc-3.2.
cOpoCHBIE COOpYKe-
Husi. OCHOBHEIE dJ1e- Cudonnsie BoocOpocHbie coopyxeHus (Bogocopoc B.C. Mucene-
MEHTEI. Ba)[IKoc-1.1; TIKoc -1.2, [TKoc-3.2.

Tewma 3. 3akpbiThie
OeperoBbie BOJIO-
CcOpOCHBIE COOpYXKe-
Husi. OCHOBHEIE dJ1e-

MEHTBI.

Pasnen 8. KomnoHoBka COOpyKeHUI pEUHBIX THIPOY3JIOB
Tema 1 OcHoBHBIE KoMITIOHOBKM HU3KOHAMOPHBIX TUAPOY3JI0B. [loiiMeHHass u moiry-
MPUHIUIIBI KOMIIO- MIOMMEHHAass KOMIIOHOBKHM CpPEAHEHANOPHBIX KOMILIEKCHBIX THIPO-
HOBKHU COOPYKEHHI y3710B. KOMIIOHOBKa B Y3KOM CTBOpPE BBICOKOHAIIOPHOT'O THJIPOY31a
TUAPOY3JI0B PA3HOTO ¢ 0ETOHHOM TUIOTUHOM (TPaBUTALIMOHHOM MM apOYHOIA)
Ha3HAYCHUS ITKoc-1.1; ITKoc -1.2, [TKoc-3.2.

5. O0pa3oBaresibHbIE TEXHOJIOTHH

[IpakTUyecku Bce JNEKIMOHHBIE U MPAKTHYECKUE 3aHSTHS MPOBOJATCA C IPUMEHe-
HUEM aKTHUBHBIX M MHTEPAKTHUBHBIX OOpa30BaTENIbHBIX TEXHOJOTMH (0OlIiee KOJIMYeCTBO
4acoB ayIMTOPHBIX 3aHATUH, MPOBEACHHBIX C MPUMEHEHHEM aKTHUBHBIX U MHTEPAKTUBHBIX
00pa3oBaTeNbHbIX TEXHOJOTHI cocTaBiseT 36 yacoB, T.e. mpuMepHo 72 % oT 00béMa ay-
JUTOPHBIX YaCOB MO JHUCUUILIMHE), UCIIOJIb3Ys TPOOIEMHBIM METOT 00yUYEHHUs, KOTa Mpe-
Mo/IaBaTeNlb B XOJE 3aHATUS CTABUT MEpe] CTyAEHTaMu MpoOJIEeMHBIE BOIPOCHI, HHOTAA
BHUPTYAJIBHOTO XapaKTepa, KOTOPBIE MOCJIEI0BATEIBHO PEIIAKOTCS C IPUMEHEHUEM BHJIEO-
psia B BHUJIIE Tpe3eHTaIui, BUI€O-(QUIbMOB, POTO- U KUHO-pePEpEeHIINA TTO OTAEIBLHBIM
pazzenam IUCUUILIMHBL. [Ipe3eHTaTUBHBINA psll MOCTOSIHHO AOIOJHSIETCS U PacIIUpSIeTCs
CaMHUMH CTYyJIEHTaMU, [MOArOTABIMBAIOIIMMYU MPE3EHTALlMU HAa TEMbI IO BBIOOPY B paMKax
M3y4aeMoil TUCUUILIMHEL. VCronp30BaHre MPOEKTOPAa U KOMIBIOTEPA MO3BOJISIET B PEXKU-
M€ JIEJIOBOW UTPHI peliaTh aJbTEPHATUBHBIE BOIMPOCHI [0 aHAJIN3y U BHIOOPY HECKOJIBKUX
BapUAHTOB MH)XKEHEPHBIX PEIICHUIN THIPOTEXHUYECKUX COOPYKEHUM.

Tabnuua 6

IlpumeHeHNe AKTUBHBIX U HHTEPAKTHBHBIX 00Pa30BaTeIbHbIX TEXHOJIOTHI
Ne Tema u dpopma 3aHaTHSA HanmeHoBaHue UCIO/Ib3yeMbIX AKTUBHBIX M HH-
n/ TepaKTHBHBIX 00pa30BaTeIbHBIX TEXHOJIOTHIl
n

Tewma 1. Uctopus u nep-

[Tpe3eHTanioHHOE 000pyI0BaHKE ISl IEMOHCTPALUU

CreKTHBBI pazsuTHs ruapo- | JI, o

1. TOXHIKH m3 BUJICOPOJIMKOB, CIIali-PUIIBMOB U JIp. HaIJISIHbIE
: cpeacTBa 00y4YeHusl.
Tema 3. 3naueHue, ocoOEH- pea y
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HOCTH | KJacCUpUKaIIs
I'TC.

Tema 2. B3aumoneiictsue
TPYHTOBBIX IUIOTHH C BOJI-
HOM Cpeioil U BUJIBI UX TI0-

BpEXKICHUM. JLIT [Tpe3enTanoHHOE 000PYIOBaHHE AJISl IEMOHCTPALIUU
3 BUJICOPOJIMKOB, CIIaliI-PUIbMOB U JIp. HAIJIIHbIE
Tema 4. Tunsel rpyHTOBBIX, cpeactBa o0yueHus. Berpewa co cnenuanucramu u3
JlocTonmHCTBA U HEAOCTATKH HNSC, BHUNT' M
IJIOTUH U3 TPYHTOBBIX Ma-
TEpUAaJIOB, YCIOBUS UX
MIPUMEHECHUS.
Tewma 3. Kimaccudukarus
OETOHHBIX U JKeJIe300€TOH-
Eﬁ;ﬁﬁiﬁiﬁiﬁ?a LI [Tpobnemnuas nekuus npeacrasuteneit OO0 Dko-
) nauamadT, MocBogoctok OO0 «HBIIK Dpnenn»yu
OeToHa, yCJIOBUS UX MPH-
MEHEHUS. 3 AP
Oxkckypeus Ha I'TC 1 O4uCTHBIE COOpYKEHUS
Tema 4. IlporuBoduabTpa- MKAJ]
[IMOHHBIE U YKPEIUTEIbHBIC
MEPOIPHUITHS B OCHOBAaHUH
Y TeJIe IUIOTHH.
Tema 2. OtkpsIThie Oepe-
TOBBIE BOJIOCOPOCHBIE CO-
opyxeHusi. OCHOBHBIE 3J1e- PesKuM AEOBOM HIDbL.
1\;2325;.. 3akphITBIE Gepero- JILIT [IpuMeHsIIOTCS TakKke MPEe3CHTAMOHHBIE MATEPUAIBI,
KHHO- 1 (DOTO- MaTepualIbl, IEMOHCTPUPYEMBIC Ha
BLIC BOJ0CGpOCHBIe coopy- | 3 HKpaHe ¢ MOMOIIbIO POEKTOPA.
;1;?{14;1. OCHOBHBIE S1EMCH- [IpobGnemuas nexuus mpeacraBureneit Mocooiruu-
Tema 4. TIponyck nasosi- poripoekT, AOA I'mapornpoekt
KOBBIX PacX0/I0B B CTPOH-
TEJIbHBIN MEPUOI.
Tewma 3. PerynsmuonHbie
COOPYKEHHS U X KOHCT-
PYKLIHH. 3 AHann3 KOHKPETHBIX CUTYalluH, pelieHre npooiem-
Tema 4. Kpemnnenue 6epe- HBIX 3aJ1a4
OB, KOHCTPYKIIMH, MaTe-
pHabI.
Tema 3. Tumbsl KOMIIOHO-
BOK THJPOY3JI0B KOMILJIEKC-
HOTO HAsHARCHITL. Marepuainsl, JEMOHCTPUPYEMbIE HA IKPAHE C TOMO-
Tema 4. Bomoza6opHble 113

IJIOTUHHBIE TUAPOY3JIBL.
Crioco6b1 00pBOBI ¢ HAaHO-
camu.

IIBI0 IPOEKTOPA, TIIAKAThI, KWHO- B OTO- pedepeHin

6. Texymuii KOHTPOJIb YCIIEBA€MOCTH U MPOMEKYTOYHAS ATTECTALMS 110 UTOTaM
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O0CBOEHHUSA TUCHMIIMHBI
6.1. TunoBble KOHTPOJIbHbIE 32IAHUSA WJIN HHbIE MATEPUAJIbI, HEOOXOAUMBbIE J1JIfl
OlleHKH 3HAHWH, YMEeHUI U HABBIKOB M (WJIM) ONBITA 1eATETbHOCTH

Bomnpocs! k ycTHOMY onpocy mo pasaery 1
«['uapOTEeXHNKA M BOJJHOE XO3SIIICTBOY

Ne Bompoca

KpaTkoe conep:kanue Bonpoca

1.

Knaccugukanus u Ha3HaYCHHE THAPOTEXHUYECKHX COOPYKEHUH. DTambl pa3BH-
THUS TUAPOTEXHUKH (C IPUMEPaMU OT/AEIbHbBIX COOPYKEHHH).

2. THUIIBI NOAIIOPHBIX COOPYKEHUN U UX DIIEMEHTHI
3. Pacuérnble Harpy3ku Ha ['TC, ux couetanue u Bo3aeicTBueE.
Bomnpocsl kK ycTHOMY ompocy 1o pa3aeny 2
«HOI[HOpHI)Ie COOPYIKCHHA. [InoTuHsbI U3 I'PYHTOBBIX MAaTCPHAJIOB»
Ne Bompoca Kpartkoe cogep:xaHue Bompoca
1. ['unporexnuueckoe crpoutenabcTBo Poccun B anoxy Ilerpa |
2. ['uaporexHuKa Kak IpUKIaJHas HayKa U 001acTh TEXHUKH.
3. Boansie pecypest P®. Otpaciu BogHOro xossiictsa. KomiuiekcHoe ucnosb30Ba-
HUE BOJIHBIX PECYPCOB.
Bonpocel k ycTHOMY omnpocy 1o pasjaeiy 3
«ITonnopusie coopyskenus. [InoTrHbI N3 O€TOHA U KEIe300€TOHA»
Ne Bompoca Kpartkoe cogep:xaHue Bonpoca

1 THUIBI KOMIIOHOBOK T'MJIPOY3JI0B Pa3HOI0 Ha3HAYEHUS.

2 OcobeHHOCTH PYCIIOBOM, NOWMEHHON M MOJTYHNONMEHHONH KOMIIOHOBOK HU3KOHA-
HOPHBIX T'MJPOY3JIOB U T'MJPOY3JIOB cpeiHero Hamopa. IlosicHute Ha cxemax, 4yem
pa3aMyaeTCs MX COCTaB U KOMIIOHOBKA.

3 OcHOBHbBIE IPUHIIMITBI KOMIIOHOBKU THJIPOY3J10B U TpeOoBaHUs K HUM. DakTopsl,
BJIMSIIONIME HAa BEIOOP KOMIIOHOBKH COOPYKEHUH Tupoy3ia. CBs3b MEXAY CXeMOH
IIPOITYCKA CTPOUTENIBHBIX PACXOJ0B M KOMIIOHOBKOM COOPYXEHUN IMAPOY3Ia

Bonpocsel kK ycTHOMY onpocy 1o pasjaeny 4
«BOJIONPOITYCKHBIE COOPYKEHUSI»
Ne Bonpoca Kpartkoe cogepxkanue Bonpoca
1. [lenu u 3a1a4u NPOEKTUPOBAHUS BOJOCOPOCHBIX COOPYKEHUN MPUPOIOOXPAHHBIX
BOJIHBIX 00bekTOB. Knaccudukanus, THIIBI U CXeMbl paboThI.
2. OCHOBHBIE 3JIEMEHTHI BOJONPONYCKHBIX COOPYKEHHUM MpU TPYHTOBBIX IUIOTHHAX,
UX Ha3HAYCHHUE.
3. Kak BimsieT ykjioH OBICTPOTOKA Ha TITyOMHBI KPUBOM CBOOOHOW IMMOBEPXHOCTHU I10-
TOKa U Ta0apUThl KOHCTPYKTHBHBIE 3JIEMEHTHI €r0 MOMEePeYyHOro CeUeHHsL.
Bonpochl kK yCTHOMY OIpocCy o pa3jaeny S
«CoOpyX’eHHSI KOMIUIEKCHBIX TUIPOY3JIOBY
Ne Bonpoca KpaTkoe cogepxxkanue Bonpoca
1. O6nacTh NpUMEHEHHS BOJIOTIPOITYCKHBIX COOPYKEHUI U yKperieHHH u3 rabuo-
HOB, TUIbI TAOMOHHBIX KOHCTPYKIMH U UCIIOJIB3YeMOro reoTekcTuisi. CoxpaHuTcs
JIM TEHJEHIUA UX IPUMEHEHUS Ha MaJIbIX BOJOEMAX U BOJOTOKAaX B ApPKOBBIX,
TOPOJCKHUX M arpONpPOMBIIUIEHHBIX JaHAadTax, Win 1eaecoo0pa3Hee UCIONIb30-
BaTh JIPYTOil COBpEMEHHBII NPUPOTIONPHOIMKEHHBIN MaTepurall.
2. ConocTaBUTh HHHOBAIIMOHHBIE KOHCTPYKIMU BOJONPONYCKHBIX EPEXO0JIOB U3
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TMOKUX KOHCTPYKUUH Ha BOJHBIX O0BEKTaX Pa3IMYHOrO Ha3HAUEHUS C TUIIOBBIMH.
Kakue pacuérHblie pe:kxuMbl B HUIX HE00X0UMO 00eCreUnTh?

Kak BiusieT ykJIOH MECTHOCTH Ha BBIOOP THIIA COIPSITaroliell YacTH BOAOIPOITYCK-
HOro coopyskeHus? [IpuBennuTe BO3MOKHBIE CXEMBI TPAH3UTHON YaCTH COOPYKe-
HUSL.

Bonpocs! k ycTHOMY onpocy 1o pa3aeJy 6
«PerynmpoBanue pycen pex»

Ne Bompoca

Kpartkoe cogep:kanue Bonpoca

1

KpaTKI/Ie CBCICHU O KaHaJIaXx, 0COOEHHOCTAX X KOHCTPpYUPOBAHUSA U paC‘léTOB.

2

[TocnenoBaTenbHOCTh THAPABINYECKOTO pacuéTa U KOHCTPYUPOBAHUS PETyJsATopa
Ha KaHaJIe MEJIMOPATUBHBIX CUCTEM.

3

[TpoTuBOGUIBTPAIIMOHHBIE KOHCTPYKLIUK OOJIHMIIOBOK KaHAJIOB MPUPOIOOXPAHHBIX
CHUCTEM.

Bomnpochl k ycTHOMY onpocy mo pasaery 7

«I'mapoTexHu4YecKue COOPYKEHUS Ha KaHAJIax»

Ne Bonpoca

KpaTKOC COACPKaHuE BOIIpPOCa

1

OCHOBHBIE IMPUHOUIIBI KOMIIOHOBKH COOPY)KCHI/Iﬁ TUAPOY3JIOB Pa3HOr'O Ha3HA4C-
HUs? HU3KOHAIIOPHBIX, CPCAHCHAIIOPHBIX U BEICOKOHAITIOPHBIX

2

OcobenHoctTu IIPOITyCKa CTPOUTCIIbHBIX pACXOd0B IIPU BO3BCACHUU HHU3KOHAIIOP-
HBIX MCIIMOPATUBHLIX THAPOY3JI0B

3

OCHOBHBIEC THITBI IJIOTUHHBIX BOI[03360pHBIX ruapoysJioB

Bonpocekl K YCTHOMY OIIpocy 1o pasjaeny 8

Ne Bonpoca

Kpartkoe conep:kanue Bompoca

1

MGTOHI/IKa " IMOpAaOK pacdyeTa OTMETKHU rpe6H$[ IJIOTUHBI U3 MECTHBIX MaTcpua-
JIOB ITPUPOJOOXPAHHBIX BOAHBIX 00BEKTOB.

2

[IpoexkTupoBaHre KPEIJIEHH BEPXOBOTO U HU30BOI'O OTKOCOB T'PYHTOBBIX IJIOTHH,
UX CXEMBbl U MOTHBHPOBAHHBIN BHIOOD.

HpOTI/IBO(l)I/IHBTpaL[I/IOHHBIe YCTpOﬁCTBa B TCJIC 1 B OCHOBAHUH I'PYHTOBBIX IIJIOTUH.
Hx HA3HAYCHUC, KOHCTPYKIUHU, NOCTOUMHCTBA U HEAOCTATKHU, YCIOBUA NPHUMCHC-
HUs.

IIpuMepHbIii IepeYeHb BONPOCOB BLIHOCHMBbIX HA NMPOMEKYTOYHY IO

agrLONOE

HUMU.

o

HUMU.

o N

aTrrecTanuio (3a4er)
BoaHoe X0341CTBO, €ro OTpaciiu.
Knaccudukanus ruipoTEXHHUECKIUX COOPYKEHHM
Oco00EeHHOCTH TTPOCKTUPOBAHUS TUAPOTEXHUIECKUX COOPYKEHUM.
OcHOBHBIE BUIbI HATPY30K U BO3JECHUCTBUS Ha TPYHTOBBIC ILNIOTHUHBI.
@uiabTpanus BoJIbl B HECKAIbHBIX OCHOBAHUSX THIPOTEXHUYECKUX COOPYHKeE-

q)I/IJ'IBTpaI_II/ISI BOAbI B CKAJIbHBIX OCHOBAHUAX TMAPOTEXHUIYCCKHUX COOPYIKCEC-

OCHOBHBIE XapaKTEPUCTUKH (PUITBTPALIMOHHBIX MTPOIIECCOB.
OcHoBa (pUIBTPAMOHHBIX PACYETOB THAPOTEXHUYECKUX COOPYKEHUH.
CocTaBHbIE YaCTH U MOA3EMHBIN KOHTYp (itoToeTa.
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10. ®wunbTpanus B 00X0A THAPOTEXHUUECKUX COOPYKEHHIA.

11. KaHanbl ¥ THAPOTEXHUUECKUE COOPYKEHUS HA HUX.

12. OcHOBHBIE TUIIBI COBPEMEHHBIX PETYJIUPYIOIINX COOPYKEHUM Ha KaHalIax.

13. BopomnpoBojsiiue COOpy>KeHUs Ha KaHalax.

14. Perynupyroiye COOpy>KeHHs Ha KaHasax.

15. OOmue cBeseHUs O IOTUHAX U3 TPYHTOBBIX MaTepUaJIOB.

16. Knaccudukaiys ioTUH U3 TPYHTOBBIX MaT€pPUAIOB.

17. TpeboBaHus K OCHOBAHUSM IUIOTHH M BBIOOP X CTBOPA.

18. IIpoTtuBOGUIBTPAIIMIOHHBIE MEPOTIPUSTHS B OCHOBAHUSIX IPYHTOBBIX IIJIOTHH.

19. BosHOBBIE BO3EHCTBUS Ha OTKOCHI INIOTHH. KperieHnrne 0TKOCOB.

20. ®uibTparMOHHBIE PACUYETHI TPYHTOBBIX MIOTHH.

21. BopgomnpomyckHble coopyxenus. Knaccudukarusi.

22.  OCHOBHBIC THUITBI BOAOCOPOCHBIX COOPYKCHUH.

23. T'mppomexanmdeckoe 000pyaOBaHUE THAPOTEXHUYECKUX COOPYKEHUH.

24. beToHHBIE U KeNe300€TOHHBIC TUIOTUHBI HA CKAJIbBHOM M HE CKaJIbHOM OCHO-
BaHUMU.

25. ['paBUTallUOHHBIC TITyXUE TUIOTHUHBI.

26. BoagocOpocHbIe rpaBUTALMOHHBIE TJIOTHHBI.

27. Apounbie KOHTP(HOPCHBIE TIIIOTUHBI

28. T'uapoysibl U TUAPOCUCTEMBI.

29. KommnoHnoBKka B0103a00pHBIX THIPOY3JIOB.

30.  OcHOBHBIEC IPUHITUITBI KOMIOHOBKH BBICOKOHATIOPHBIX THAPOY3IIOB.

31. KoMImoHOBKHM COOpPYKEHHI PEUHBIX HU3KOHATIOPHBIX THIPOY3JIOB

32.  OcoOeHHOCTH pacdy€TOB TUIOTHHHBIX BOJ03a00PHBIX THAPOY3IIOB.

33. I'myOunHBIE 3aTBOPHI Pa3HBIX TUIIOB U KOMIOHOBKA UX MEXaHUYECKOTO 000-
PYJIOBaHMS.

6.2 Onucanue nokasareJ/ieil ¥ KpUTEPHEB KOHTPOJISI YCIIEBAEMOCTH, OITMCAHME LKA
OlLleHMBAHMA

Jlist olleHKW 3HaHWM, YMEHHM, HaBBIKOB U (popmupoBanus komrerenuuii (I1Koc 1.1,
[TKoc 1.2, [TKoc-3.2) mo gucruiuinHe Ha 3a4deTe, a TakKe MPU YCTHOM OIpoce 1o 8
pazzienam MCIOoNb3yeTCsl TPAAUIIMOHHAS CUCTEMA KOHTPOJIS U OLIEHKM YCIE€BAEMOCTHU
CTYJICHTOB B BUJI€ YCTHOTO ONIPOCA IO KPUTECPUSIM:

- OIIEHKA «3a4eT » BBICTABIIACTCS CTYACHTY, €CJIM OTBET IO TPEM KOHTPOJIHHBIMBOTIPOCAM
a) 1aH 0e3yKOPU3HEHHO;
0) ecnmd OTBET JaH Ha 2 BONpOCa U JBa U3 TPEX — JOMOJHUTEIbHBIX;

B) €CJIM OTBETMJI HA OJJUH KOHTPOJIbHBIA BOMPOC M TPH — JIONOJHUTEIHHBIX. B
OCTAJIBHBIX CIIy4asX «3a4eT» HE CTaBUTCA.

Wroropas arrectamus mo JUCIUIUIMHE — 3a4€T (B 7 ceMecTpe).

Kpurepuu oneHuBanus pe3yJibTaTOB 00y4eHUs
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Tabmuma 7

Ouenka Kpurepun onenuBanus

OIIEHKA «3a4eT» BBICTABIACTCS CTYJCHTY, KOTOpBIH mal
MOJIHBbIE MPABWIbHBIE OTBETHI WJIM JIOMYCTUJ HETOYHOCTH,
HE UMEIOIINE MPUHIUIHAIBHOTO XapakTepa, a Takke, CTy-
OIICHKA «3a4€T» | ACHTY, JOMYyCKAIOmeMy HE3HAUYUTEIbHbIC OIMUOKH |
HMMEIOIEMY HE3HAYUTEIbHbIE TPOOEIIbl B 3HAHUSX;
Komnierenuum, 3akpernénnsie 3a nucuumimioi [TKoc 1.1,
ITKoc 1.2, T1Koc-3.2 chopmupoBaHbl

OIICHKA «HE3a4€T» BBICTABJISAETCS CTYACHTY, €CIM OH Jall
HEBEPHBIE OTBEThI, MYTAJICS B MOHATHUSIX M ONPEHACICHUSX,
JOTMYCKaJl OMMUOKU MPUHIUITHAIBHOTO XapaKTepa.
Komnerenuuu, 3akperiénnsie 3a auciumaunoi [1Koc 1.1,
[1Koc 1.2, [TKoc-3.2 He chopmupoBaHbl

OIICHKA «HEe3a-
9ET)

7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE oOecneyeHne JUCHUIINHbI
7.1 OcHOBHasI IUTEPATypa

Ne n/m ABTOp, Ha3BaHNeE, U31ATEJIbCTBO, I'0/Jl U3TAHNS

1 ['uaporexHuyecKkue CoopyKeHus. Y4eOHUK MJisi CTYIEHTOB BY30B.
ITox pen. JI.H. Pacckazora. M.: 13-Bo ACB, 2008. Yl- 576 c. — 45
9Kk3 Y2 528 c. — 45 3k3.
2 | Bonkos B.U., Kypasnésa A.I'., Uepnrix O.H., Pymsuues U.C., An-
TyHuH B.W. OTKpBITHIE OEpEroBbie BOIOCOPOCHL. Y UYEOHUK AJI BY30B.
M.: MI'VTI, 2012. - 45 »xk3.
Pexxum nocryna: http://elib.timacad.ru/account/login Bonikos B.1.
3 UYepnbix O.H., bypmauenko A.B. Okcrutyaramuss M NpOEeKTUPOBaHUE
JTIOKEPOB Ha BOJIHBIX 00bekTax. - M.: — PTAY-MCXA, 2021, — 153 c.
Pexxum noctyma : http://elib.timacad.ru/dl/local/06122021.pdf. - 3arun.
C TUTYJ. D3KpaHa. - OJEKTPOH. BepcHs IMed. NyOoauKauuu . -
https://doi.org/10.26897/978-5-9675-1817-1-2021-154. —
<URL.:http://elib.timacad.ru/dl/local/06122021.pdf>.
4 UYepnbix O.H., BonkoB B.U., Antynun B.M. Pacuérel coopyxeHui
TUAPOY3Ja C IJIOTUHOW U3 TPYHTOBBIX MAaTe€pUajioB. Y4eOHOE MOCOo-
oue M.: — TPAY-MCXA, 2015. — 202 c., 65 »x3. Pexxum mocrymna:
http://elib.timacad.ru/account/login

7.2 lonoJiHMTEILHAS JIUTEPATYPA

Ne ni/rt ABTOp, Ha3BaHHE, H31aTeNbCTBO, IO/ H3AAHHUA

1 | KaranoB, I'"M. I'ugpoTeXxH4eCKUE COOPYKEHUs: YUCOHUK IS TEX-
HukymoB/ I'.'M. Karanos, 1.C. Pymsnnes. B 2-x kH. - M.: DHepro-
aromu3aat, 1994, Ul — 304 ¢c. — 113 3x3. U2 — 272 ¢. — 113 2k3.
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http://elib.timacad.ru/dl/local/06122021.pdf
http://elib.timacad.ru/account/login

2 | Yepnsix, O.H., CoBpemeHHbIe BOJsHbIE MeEJbHHIIBI Poccuu: MOHO-
rpadus / O.H. Yepnsix, B.B. Bommanuk, A.B. Bypnauenko ; Poccuii-
CKHMI1 TOCyJIapCTBEHHBIN arpapHblii yHHBepcuTteT — MCXA umenu K.
A. TumupsizeBa (MockBa). - DJIEKTpOH. TEKCTOBbIE JaH. — MOCKBa,
2020. — 354 c. - Komnekmus: Monorpaduu. — Pexum pocryma:
http://elib.timacad.ru/dl/full/s17012022-vm.pdf/info.

3 | YUepnsix, O. H. beperoykpenurenbHble KOHCTPYKIIUU BOJHBIX OOBEK-
TOB [DnexTpoHHbIN pecypc]: yueoHoe mocodue. Y. 1 / O. H. Yepnsix,
H. B. Xanos, A. B. bypmauenko; Poccuiicknii rocyaapCTBEHHbBIN ar-
papsblii yHHBep-cuteT - MCXA umenu K. A. Tumupszesa (Mocksa).
- DIIEKTPOH. TEKCTOBbIE JaH. - MockBa, 2018. - 164 ¢. — Pexum noc-
tyna : http://elib.timacad.ru/dl/local/umo356.pdf. - 3arn. ¢ TUTyI. K-
paHa. - DIek-TpoH.  BepcHs  Iedy.  NyOJuKaluu.  —
<URL.:http://elib.timacad.ru/dl/local/umo356.pdf.

4 | Yepuwix O.H., Antynun B.U. [IpoekTupoBanue y3ina CoOpy>KEHUM
MenuopaTuBHOM cuctembl. M.: — MI'VII, 2014. — 322 C., 15 3k3. Pe-
xum gocryna: http://elib.timacad.ru/account/login

S5 | Yepnbix

O. H. beperoykpenutesibHble KOHCTPYKIIUU BOJHBIX OOBEKTOB: y4yeO-
Hoe nocobue. U.2 / O. H. Yepnsix, H. B. Xanos, A. B. bypiauenko;
pen. O. H. Yepnsrx; DOI: 10.26897/978-5-9675-1748-8-2019-185. -
M.: Poccuiickuii TocyaapCTBEHHBIA arpapHblid yHHBepcuTeT — MCXA
nmmean K. A. TummpszeBa, 2020, — 185 c. Pexwmm npocryma :
http://elib.timacad.ru/dl/local/umo441.pdf. - 3arn. ¢ TuTyn. skpana. -
https://doi.org/10.26897/978-5-9675-1748-8-2019-185.

6 | Yepnsix O.H., XKypaBnésa A.I'., Bypmauenko A.B., Kykosa T.IO.
3eMuIsiHBIC TUTOTHHBI U AaMObl: YueOHoe mocodue. M.: Uzn-so PIAY-
MCXA, 2024. — 207 ¢. DOI:10.26897/978-5-9675-1994-9-2023-207.
Pexxum noctyna: http://elib.timacad.ru/dl/full/s10022023Chernih.pdf.

7.3 HopmaTuBHBIE IPABOBbIE AKThI

1. Tlocranosnenue IlpaButensctBa PO ot 2 Hos0Ops 2013 . Ne 986 “O knaccudu-
KallUU TUJIPOTEXHUYECKUX COOPYKEHUI .

Pexum noctyna: http://government.ru/docs/8003/

2. CI158.13330.2012. «I'uaporexnudeckue coopykeHusi. OCHOBHBIE TMOJIOKEHUSD
(Axryammuposannas penakiwps CHull 33-01-2003). 2012.

Pexum noctyna: https://docs.cntd.ru/document/1200094156

3. CII39.13330.2012 «IIOTHHBI U3 TPYHTOBBIX MATEPUANIOB) (AKTyaTM3UPOBAHHAS
penakiwiss CHull 2.06.05 - 84%). 2012.

Pexxum noctyna: https://docs.cntd.ru/document/1200095521

4. CII23.13330.2011 «OcHoBaHMs THAPOTEXHUYECKUX COOPYKEHUI»  (aKTyaIn3u-
posanHas peaakmus CHull 2.02.02 - 85%). 2012r.

Pexxum nmocryna: https://docs.cntd.ru/document/1200084539
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http://elib.timacad.ru/dl/full/s17012022-vm.pdf/info
https://doi.org/10.26897/978-5-9675-1817-1-2021-154
https://doi.org/10.26897/978-5-9675-1994-9-2023-207
http://elib.timacad.ru/dl/full/s10022023Chernih.pdf
https://docs.cntd.ru/document/1200084539

7.4 MeTtoanueckue yKa3aHusl, peKOMEHAAUMHU U Apyrue MaTepuajbl K
3aHATUAM

- METOAMYECKHE yKa3aHUs U pacu€THbie mporpammbl Ha IIK, pazpaborannbie Ha
kadenpe I'TC MI'VII pazHbiMu aBTOpaMu JJis BHITIOJHEHUS Pacu€TOB OCHOBHBIX THIPO-
TEXHUYECKUX COOPYKEHUN BOJOXPAHWINILIHBIX THAPOY3JIOB,;

- IPOEKTHBIE PEIICHNUs] HanboJiee HHTEPECHBIX BOJHBIX OOBEKTOB U THIPOY3JIOB HA
ypOaHU3UPOBAHHBIX TEPPUTOPHUAX B DIEKTPOHHOM BUJIE;

- TIPE3EHTAIlMU OCHOBHBIX (PUPM, 3aHUMAIOIINXCS MPOCKTUPOBAHUEM, CTPOUTEb-
CTBOM M JKCIUTyaTaIrueld 0ObEKTOB MEITHUOPAIUUA W THIPOIHEPTCTHKH, PEKOHCTPYKIIUCH,
BOCCTAaHOBJICHHMEM M DKOJOTHYECKON peadumuTarueii BOOHBIX 00BbEKTOB MPUPOT000YCT-
pOMCTBA B pa3nnyHbIX peruoHax Poccuuy;

- JKypHaJIbl: KAPXUTEKTYypa U CTPOUTEIBCTBOY, «Bo/I00OTBEIEHHE U BOIOITOATOTOB-
Ka», «BomoouncTka, BOJOMOATOTOBKA, BOAOocHaOxkeHue», «lIpupomoolOycTpoitlcTBOY,
«'mapoTeXHUYECKOE CTPOUTEIBCTBO» U JIP.

8. IlepevyeHnb pecypcoB HH(POPMANMOHHO - TEJIEKOMMYHUKANIMOHHOM ceTH

«AHTEpHET», HEOOXOAMMBIX /1JI1 OCBOCHUS M CIUILIUHbI (MOMYJIA)

8.1 TpeGoBanusi kK aynuTOpUsM (IMOMEILEHUSIM, MECTAM) JIJIsl IPOBEICHUSA
3aHATUI

JIst poBeIeHUS JIEKITMOHHBIX U MPAKTUYECKUX 3aHATUU TpeOyIOTCS ayJUTOPHH,

000pyI0OBaHHBIE MYJIbTUMEAHA-ANIAPATYPON IJis MOKa3a Npe3eHTauud U (parMeHTOB
BUJICOUIBMOB,  WUIIOCTPUPYIOIIUX  TEOpETUYECKUW. PekoMeHIyeTcss  Haaudue
UHTEPAKTUBHON JOCKU i 3(G(EKTUBHOTO TMPOBEJCHUS TMpEe3eHTAIlMii U BbIXOAA B
UHTEPHET BO BpEeMs 3aHITUM U1 WUIIOCTPAllMM U3JIara€Moro Marepuajia |
JEMOHCTpAallUd  Pa0OThl THAPOTEXHUYECKUX COOPYKCHHM pPa3HOTO HA3HAUYCHUS B
peasbHOM BpeMeHH (TaMm, TJie YCTaHOBJICHBI WeD-kaMepbl). AyauTopus Ajs MPOBEICHHUS
3aHSATAA JOJDKHA TMPEJACTaBISITh KOMIIBIOTEPHBIM KJIAcC C JOCTAaTOYHBIM YHUCJIOM
000pyIOBaHHBIX KOMIIbIOTEPaMU. B HEMl TOMKHBI IPUCYTCTBOBAT:

1. YcraHnoBneHHbI Ha Kaxabld KoMmmbioTep naker nporpamm Office 2010 (Word,

Excel, Access, PowerPoint) uiu 6osiee mo3aHei Bepcum.

2. IlpoekTtop u 3KpaH (EpeaBUKHON I CTAITMOHAPHBIN ).

3. HoyTOyk ¢ BOBMOKXHOCTBIO MOAKIIIOUEHUSI.

4. CoBpeMeHHas JOCKa C aKceccyapamH.

[Ipy n3yyeHn TUCUMILTMHBI HCHIOIB3YIOTCS TAKKE MAKETBI COOPYKEHHUI: THIPOY3IIOB C
TUTOTUHOM M3 TPYHTOBBIX MaTepuasioB (3 IIT.), BOIOCOPOCOB (2 MIT.); MOJIETIbHBIE YCTAHOBKH B
naboparopun Kadeapbl TUAPOTEXHUIECKUX COOPYKCHHIA; TIaKaThl ¢ YepTexamu U ¢GoTo-
rpadusiMu coopy>keHuit (21 mIT.) U COBpeMEHHBIMU WHHOBAITMOHHBIMU KOHCTpYKImsiMu ['TC
Y BOJJHBIX COOPYKEHUH Pa3IMIHbIX JIaHAMAPTOB.

IToMumoO 3TOrO, BO BpeMSs TPOBEACHHUS MPAKTUUECKUX 3aHATHI UCTIOJIb3YIOTCS:

- yueOHbIE TTOCOOUS IO OTACIBHBIM pa3fienaM Kypca, MPE3CHTAIUH 110 Pa3TMYHbIM
acriekTaM MpooJIeMbl, TPEOCTaBIEHHbBIEC BEIYIIITUMU MPOEKTHBIMH, HAy4YHO-
UCCIIEIOBATEIIbCKUMU U DKCILTYaTUPYIOIUMU opranusanusimu PO;

- IPOEKTHBIE pelieHus1 HanboJee nHTepecHbIX npupoaooxpanubix ['TC u runpoys-
JIOB B JIEKTPOHHOM BHJIE;
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- [UIAKATBHI,
- (poTO- M KMHO-MAaTepHUabl PA3TUIHBIX COOPYKEHUN TPUPOAOOXPAHHBIX THAPO-
TexHuueckux 00bekToB U I 'TC npupo1000ycTpoicTBa;

- IPE3EHTALIMH U MTaKEThl MaTEPUAJIOB 110 HATYPHBIM 00CJIEI0BAHUSIM U MPOEKTHHIM
PELICHUSIM Pa3HBIX MPUPOJOOXPAHHBIX KOMIUIEKCOB OTPACIEBOr0 Ha3HaYeHUs (B TOM
YHCIIC KOMITBIOTEPHAS BU3yaIu3allysl BOJAHBIX 00beKTOB B hopmare 3D).

8.2 TpeGoBanusi K cieuAJIU3MPOBAHHOMY 000PYA0BAHUIO
Komrmnekranust MyapTUMeIua-annaparypbl — IPOEKIIMOHHBIN 3KpaH, MyJIbTUMEIUA
poeKTop, HOyTOYK ¢ makerom mporpamm Microsoft Office.

9. Hepeqem, NnmporpaMmMHoOro ob0ecreueHus " l/IH(l)OpMaIII/IOHHI)IX CIIPpaBOYHbLIX

cucTemM
1 - www. kodeks. ru - mpodeccrnonanbHas cripaBodHasi CHCTEMA;
2 - www. cntd. Ru — TEXOKCIIEPT - npodeccrnoHanbHble CIpaBOYHBIC CHUC-
TEMBbI
3 - www.consultant.ru - cipaBounast npaBoBasi cuctema «Koncynbrant [Tmrocy

4 - xomruiekc nporpamm «BomHa 2»...«Bomna 16», «BOR», STREAM_2D, «Bo-
na», MacStARS 2000, GawacWin 1,0, R 2,0 2003%u Tp.;
5 -T'UC-npoekt «I'nnpocetrb MOCKBBI.

Tabmuua 7
IIporpammHoe o0ecniedeHue
HaunmMmeHnoBaHnue
Ne . HanMeHoBaHHe Tun T'on
pasaeJia yueOHOM ABTOp
n/n NMPOrpamMmbl NMPOrpamMmbl pa3padoTku

AMCHUILIMHBI (MO1YJIs1)

1 | BeimonHeHHEe pacyeTHBIX 2020...n
CpencTBo aBToO-

CXEM T'HJIPOTEXHUYECKHUX 6onee no3 -
COOPYIKEHHUiH PAZHOTO Ha- AutoCAD matmsuposanHoro | AUTODESK Hie BBITyC-
SHAYCHIIS IIPOEKTUPOBAHHUS .

10. Onucanue MaTepuaJIbLHO-TEXHUYECKOH 0a3bl, HEOOX0TUMOI ISl OCYIIeCTBJIEHHS
00pa30BaTeJIbHOIO MPOLECCa N0 AUCHHUILINHE (MOLYJII0)
Tabnuma 8
CeegeHust 00 00€CIIe4EeHHOCTH CIIENMATM3MPOBAHHBIMY AYAUTOPUAMHU,
Ka0OMHeTaMMu, JJa00paTOPUSIMH

HauMeHOBaHMe CHENHAIBHBIX MOMeILle-

HHI 1 IOMEIEeHNH /I CaMOCTOATEeIbLHOMI OCHAIIEHHOCTH CHEeNNAJILHBIX IIOMEIEeHN U IoOMe-

padoThl (Ne yueOHOro kopmyca, Ne ayauro- IIEeHU I IS CAMOCTOSITEJIbHOM PpadoThI**

puu)
1 2
Koprm. 29, ayn. 352, 409 KomnbroTeps! ¢ mporpaMMHBIM KOMILIEKCOM, BUIEOIPOEK-
TOP, 9KPaH, JI0CKa
bu6mmotexa nm. JXKeneznosa TexHuueckas JIurepaTypa, HOpMaTUBHBIE IOKYMEHTBI, KOM-
IBIOTCPHI.

11. MeToauveckue peKOMEHIAIMHU CTYAEHTAM 10 0CBOEHUIO TN CHUTLIHHBI

[Tpu u3ydeHUn pa3IMdHBIX PA3ACIIOB JUCIUTIINHBI HCTIOIB3YIOTCS KaK TPYIIIOBBIC
ayJIMTOPHBIC 3aHATHS, TaK U BHEAYJAUTOPHBIC 3aHATHS (IS YIIIyOJIGHUS W 3aKperlICHHSI
3HaHUU, OPaOOTKU BBIBOJIOB M WX IOCJEAYIOIICH KOPpPEeKTUPOBKM M Tip.). HambGoiee
CJIOKHBIM TIPH U3YYEHUHU MTPOTrpamMMbl «[ MAPOTEXHHUUECKUE COOPYKEHUS TIPEACTABISICTCS
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MOMCK  COBPEMEHHBIX  MaTepHaJioB 00  WCIONB30BAHWW  PA3JIMYHBIX  BHJIOB
THIPOTEXHUUECKUX COOPYKEHUU TpPHU MPHUPOJOOXPAHHOM OOYCTPOMCTBE MApKOBBIX TO-
poackux teppuropuii u ['TC AIIK, co3ganum cnenuanbHbIX UCKYCCTBEHHBIX BOIOEMOB,
MIOCKOJIBKY JTaHHBIX 00 MX MapameTpax, KOHCTPYKTHBHBIX CXE€Max MOKHO HaWTH JUIIb B
CHEIUAaIbHBIX MPOEKTHBIX (PUPMAaX U MACTEPCKUX, a YUYCOHOU JHUTEepaTypbl MO JaHHOMY
BOIIPOCY O4YeHb MaJio. [103TOMY *kenaTenbHO HE MPOIyCKaTh ayJAUTOPHBIC 3aHATHA, TAE B
pexUMe Mpe3eHTAIMI 4acTO MPOBOAMUTCS PACCMOTPEHHE COBOKYIHOCTH pa3pabOTaHHBIX
NPOEKTHBIX MpennokeHud. Kpome TOro, Ha JEKIUSAX MOTYT JIEMOHCTPHUPOBATHCS
BHUICO(UITBLMBI, BUIACOPOJIMKK W NIp. WH(GOpPMAIUS B JOCTYIMHOM BH3YaJbHOM DPEKHME
TOJNBKO B ayautopuu. CTyAEHT, NPOIMYCTUBIIMN ayJIUTOPHBIC JIEKIUOHHBIC 3aHSTUA
o0si3aH HamucaTh pedepar Mo MPOMYyIIEHHOW TeMe M Ha €ro OCHOBE IOJATOTOBHUTH
IIpe3eHTaTUBHBIA MaTepuai B pazmepe 10...15 crmannos.

Ha npakTuyeckux 3aHATHUSIX CTYJEHTHI JOJKHBI UMETh KOHKPETHBIA y4YEOHHK U
MOJIb30BAThCA UM, YTOOBI HAWTU B YUEOHMKE OTBET Ha KOHKPETHBIE BOIPOCHI MPEINoIaBa-
Tens. PaboTta cTyieHTa ¢ KHUIoil B ayAUTOPUU CIIOCOOCTBYET O0Jiee MIyOOKOMY U3YUEHUIO
Marepuasa U IOBBIIIAET KAY€CTBO ITOATOTOBKH CIIEI[UAJIMCTOB.

B nauaine xkypca u cemectpa 00Jbllle BpEMEHH OTBOJUTCS HA CAMOCTOATENbHYIO pa-
6oty. Haunnast co BTOpoii TpeTu cemecTtpa, 0oJibllie BHUMAHUSI U BPEMEHU CJIEAyeT yjie-
JIATh ayJUTOPHBIM 3aHATHUSIM, KOTOPBIE IIPOBOIATCS B THUAJIOTOBOM PEXUME U MHOTAA TpE-
OyIOT cHelabHOM BHEAYJUTOPHON MOJATOTOBKU. B KOHIIE cemecTpa caércs 3auéT.

12. MeToauveckne peKOMEH AU MPENoAaBATEIsIM M0 OPraHU3aIuN 00yUeHUs 10
TUCIHUTITIHHE

JKenaTenpbHO JIGKITMU MTPOBOIUTH B KOMITBIOTEPHOM KJIacCe C TIPOSKTOPOM, DKPAHOM
U JIOCKOH ¢ COBPEMEHHBIMH aKceccyapaMmu. B cocTaB MaTepuaabHO-TEXHHUYECKOTO oOec-
MIeYEHUS JUCITUTUTHHBI TOMUMO HOYTOYKa nin [1K MomKHBI BXOIUTS:

- makeThl oTAenbHbIX [IOI'C u rugpoysnos,

- IJIAKATHI,

- (poTO- ¥ KMHO-MAaTepHUasbl PA3TUYHBIX COOPYNKEHUN 00BEKTOB MPUPOI000YCTPOIA-
CTBa,

- PE3CHTAIINH U MTaKEThl MAaTEPUAJIOB 110 HATYPHBIM 00CTIEOBAaHUSIM U TIPOSKTHBHIM
PEIICHUSM Pa3HBIX MTPUPOJOOXPAHHBIX KOMIUIEKCOB OTPACIEBOr0 Ha3HAYEHUS (B TOM
YKCIIC KOMIIBIOTEPHAS BU3yau3allysi BOAHBIX 00beKTOB B hopmare 3D),

- IEUCTBYIOIIME MOJICNIN OTAEIBHBIX COOPYKEHUI 00BEKTOB TPUPOA000YCTPOICTBA
(perynsTopbl, CONPSATAIONIME U BOJIOMPOBOISIINE COOPYKEHHUS, MOCTOBBIE TTEPEX0/Ibl, BO-
JISTHBIE KOJIEca, BOJIOCIIMBHBIC TIJIOTUHBI, OETOHHBIE TIJIOTUHBI U TIP.).

- 1abopaTopHOE 000pPYAOBaHUE M U3MEPHUTEINIbHAS annapaTypa ¢ Ja3epHbIMU J1ajlb-
HOMEpaMHU, HaBUTaTOpaMH U TIp.

Hekortopsle (pparmMeHThl pa3nenoB WM OTIAEIbHBIE pa3/iefibl MOTYT M3y4daTbCs Ha
YPOBHE NIPEACTABICHUN. JIEKIIMOHHBIE 3aHATUSA MOXKHO IPOBOAUTH B BUJE JIEJIOBOW UTPHI C
MPOCTEHIIMMU CXEMaMH, 3CKH3aMU U HEOONBIINMHU pacyéTaMu. JTO MO3BOJIAET CTYIACHTY
MOHSITh OCHOBHBIE HJIeN YCTPOUCTBA U (YHKIIMOHUPOBAHUSI U3y4aeMOTr0 BOJJHOTO OOBEKTA,
UACHTU(PUIIUPOBATH €0 B X0J€ yUeOHON NEATEIBHOCTH U MPU HEOOXOIUMOCTH CaMOCTO -
TEJIBHO HAMTHU MCTOYHUKU MH(OPMAIIUU 715 TOTy4YeHUs Oosiee TiTyOOKUX 3HAHUM 0 HEM.
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XKenarenpbHo M3yyeHHE Kypca WUTIOCTPUPOBATH pabOTON Moenel pa3iuyHBbIX CO-
Opy’>kKeHUH 00BEKTOB MPUPOAO0OYCTPONCTBA MM TIOKa30M PeajJbHO pabdoTaromux Ha OJ1-
Kaillel TeppUTOPUH BOJHBIX OOBEKTOB.

[lenecooOpa3Ho MpH COCTABJIEHUU PadOYUX MPOrpaMM MO AMCLMILIMHE C yYETOM
PETHOHAJIBHBIX YCIOBUN ONPENENIUTh YacTH Kypca, TpeOyrolliue TOro WIM MHOTO YPOBHS
rIIyOWHBI OCBOEHUSI U HAaMETUTh aJIeKBaTHbIe UM (POpMBI 00YUEeHHs C YUETOM Ipearnoa-
raeMoi TpyIOEMKOCTH BHEAayIUTOPHBIX 3aJaHuil (moceuieHue audo o0ciieoBaHUE U
OLIEHKa TEXHMYECKOTO M HKOJIOTMYECKOTO COCTOSIHMSI KAKOTo-IMOO BOJHOTO OOBEKTa Ha
napkoBoil Teppuropun uiau OOIIT u T.11.).

[IpoMexyTOUHYIO aTTECTALMIO IO OLIEHKE YCBOEHHUSI MaTEpraia peKOMEHyETCs
BBITIOJIHATH OJHOBPEMEHHO C TEKYIIIMM KOHTPOJIEM YCIIEBAEMOCTH, IIPOU3BOAUMBIM JEKa-
HaTOM (KOHTPOJIbHBIN JIUCT), WU HPU TOMOIIX WHIUBHUIyAIbHBIX TECTOBBIX BOIPOCOB,
pa3zpabotansbix 17 [IK (qucTaHUMOHHO WU B Ay TUTOPHH).

[IpenogaBaTelb JODKEH BIQJCTh HE TOJIBKO TEXHHUYECKOW M METOAMUYECKON CYThIO
BOTIPOCA OCHOBHBIX Pa3JesIOB pabovyero yueOHOro miaHa, HO M1 COBPEMEHHBIMH METOaMH
o0OydeHUs1, UCTIOJIL3YIONTNX pa3IndHble cpencTBa nHpopmatuku. OH JODKEH YMETh TOJIb-
30BaThCsl BUACOMPOCKTOPOM, HOYTOYKOM HJIM KOMITBIOTEPOM C ITAKETOM IpOTpamMM pas-
mnunbix Bepeuii Office (Word, Excel, Power Point) u ap. [yis npencrapieHus MaTepualia
B JIOCTYITHOM BU3YaJIbHOM PEKHUME, JEMOHCTPAIUU MPE3CHTAINH, BUICO(OUIHBMOB, BUICO-
POJIMKOB, TPOSKTHBIX perieHnid B Buae 3D Buzyanu3anuii HE0OXOMMO HAJIMIHE COOTBET-
cTByroMEero nmporpammuoro obecnedenus [IK. IlpemogaBaTens MomKeH TIPpH O3HAKOMIIE-
HUU ¢ COOTBETCTBYIOIIMMH Pa3jieiiaMU JTUCIUIUIHHEI B CIydae HeOOXOIUMOCTH PEKOMECH-
JI0BaTh WM MPEAOCTAaBUTh BO3MOXHOCTD IOJIB30BAThCS CTYJICHTaAM KOMIUIEKCOM OTEYECT-
BEHHBIX M 3apyOekxHbIX mporpamm, Hampumep, Mike GIS, Mike 11, «RIVER», «SV-1»,
«Boma», MacStARS 2000, GawacWin 2003“u zap., a Taxxke mporpaMMHBIME KOMILIEKCA-
v MACRA - Bank Protection - Weirs.

[TpenogaBaTellb TakKe JOJDKEH BIAJACTh M YMETh IOJIB30BAThCS MH(POPMAIHOHHO-
CIPaBOYHBIMU U MOUCKOBBIMH CHCTeMaMHu (KOHCYnbTaHT Ilmroc u ap.). UmeTh mocTym K
0a3am gaHHBIX crienuanu3upoBaHHbix [ TC u 6aHKY Mpe3eHTaIil 0 pa3IuIHBIM BOIHBIM
oOBekTaM, BogHBIM cuctemaM MeranoiucoB u OOIIT, B ToM umciie 3aropoHbIX ycaneo
Mockbl 1 MockoBckoit obnactu. LlenecoobpasHo cobpaTe U 1EMOHCTPUPOBATH HA 3aHS-
TUSX TIPOSKTHBIC PEIIeHUsT HarnboJiee MHTEPECHBIX BOJHBIX 00BEKTOB Ha ypOaHU3UPOBAH-
HBIX TEPPUTOPHUSAX B JIEKTPOHHOM BHJIE, & TaK)Ke TMPE3CHTAIMU OCHOBHBIX (DUPM, 3aHH-
MAIOIINXCS PEKOHCTPYKITUEH, CTPOUTEIILCTBOM, OJIarOyCTPOMCTBOM, BOCCTAHOBIICHUEM U
sKoJornyeckoi peadmnuranueit Bogoémos u apyrux [IOI'C B paznuunbix pernoHax Poc-
CHH.

J1J1s BOBMOYKHOCTH MPEAOCTaBICHHS PE3yJIbTaTOB BHEAYIUTOPHBIX padoT, CIeIaH-
HBIX B Pa3JIMYHBIX MPOrPAMMHBIX MTPOAYKTaX HEOOXOAMMO BiaaeTh makerom Microsoft
Office, a 111 BBITTOJIHEHUST PUCYHKOB M rpaHUecKuXx MPUIOKEHUI K BHEAYTUTOPHBIM 3a-
JTaHUSIM HaJ0 yMeTh noJib3oBatbest AUtOCAD 2010 — 2020.

IIporpammy pa3padorauu: ’
Yepubix O.H., K.T.H., JOIIEHT P

Kykosa T.1O. crapuuii npenoaBaTeb
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PELHEH3UA

Ha pa6ouyio nporpammy aucuuniuasl 51.B.05 I'maporexHn4yeckue COOPyKeHUs 1o

HanpasjeHu1o moaArorosku 20.03.02 IpupoaoodycTpoiicTBO U BOA0ONO0JIb30BAHUE, HA-

NpaBJieHHOCTH HKMHUPHUHT B CTPOUTEIbCTBE M YIIPABJIEHUN BOJHBIMH pecypcaMu
(kBasmu(puKanMs BLITYCKHUKA — 0aKaJiaBp)

M.C. Anu K.T.H. IO0UEHTOM Kadeaphl CEIbCKOXO03HCTBEHHOTO BOJJOCHA0KEHHU S, BOJIOOTBEICHUS, HACOCOB
u HacocHbIX cTaHiuil PCAY-MCXA umenu K.A. Tumupsizesa, K.T.H. (J1ajee M0 TEKCTY PELIEH3EHT), Mpo-
BeJIeHa pereH3us pabodeit mporpammel o aucuuruinie «I uaporexauueckue coopyxenus» OITOIT BO no
HarpasieHuto 20.03.02 I[IpupomooOycTpoiCTBO M BOJOMNOJIB30BaHUE HANpPaBICHHOCTH WHXUHUPHUHT B
CTPOUTEILCTBE M YIPABJICHUH BOAHBIMH pecypcamu, paspadoranHoil B PI'BOY BO «Poccuiickuii rocy-
napcTBeHHbIN arpapHbiii yauBepcuteT — MCXA nmenu K.A. TumupszeBa» Ha xadeape THIpOTEXHUUE-
CKHUX COOpYKEeHHH (pa3paboTuuk - JoueHT, K.T.H. UepHbix Onbra HukonaeBHa, crapimiuii mpemnojaBaTelb
Xykosa Tarbsina FOpbeBHa).

Paccmotpes npeacraBieHHbIE Ha PELIEH3UIO0 MAaTEPHAIIbI, PELIEH3EHT MPUIIEI K CICAYIOLINM
BBIBOJIAM:

1. IIpenbsaBnenHas paboyas nporpamma JUCUUIUIMHBI « [naporexunueckue coopyxkenus» (aanee
no Ttekcry Ilporpamma) coomeemcmeyem TpeboBanusim @OI'OC wnampasnenus 20.03.02
[prpomoo0yCTPOICTBO ¥ BOAOMOJb30BaHKME. [Iporpamma codepowcum BCE OCHOBHBIE DPa3feibl,
coomseemcmayem TpeOOBAHUSM K HOPMAaTUBHO-METOAUYECKUM JOKYMEHTAM .

2. IlpencraBnennas B I[Iporpamme axkmyanvnocms y4eOHOW JUCHUIUIMHBI B PaMKax
peamuzauun OIIOII BO me nodnescum comnenuro — MUCUUIIIAHA OTHOCHTCS K 0a30BOM yacTu,
(opMupyeMoii yuacTHUKaMH 06pa3oBaTeNbHBIX oTHOmEeHHH yUeOHOTO 1ukia — b1.B.

3.IlpeacraBnennsie B [lporpamme weMm IJUCHMIUIUHBI coomeemcmeyiom TpeOOBaHUSIM
®I'OC BO nanpasnenus 20.03.02 [Mprpompoo0ycTpoiCTBO M BOAOMOIb30BaHHUE.

B cootBercTBum ¢ IIporpammoii 3a AMCUMIIIMHON « ['HAPOTEXHUUECKHUE COOPYKEHUA» 3aKpEIl-
neno 2 xommereniyn, ¢ uaaukaropamu ([MKoc-1.1; TKoc -1.2, TTKoc-3.2). Jucuummna «[ uaporexHu-
YecKHe COOpYKeHHs» WU mpeacTasieHHas [Iporpamma cnocobmsi peanuzoeams X B 0OBSBICHHBIX Tpe-
OOBaHUSX.

4.00mas TpynoEMKOCTh IUCHMIUIMHBI « ['MAPOTEXHUYECKHE COOPYKEHHS» COCTaBIsAeT 3

3auérabie equaAIE (108 yacor), B ToM yucie 4 yaca mpakTHYeCKas MOArOTOBKA.

5.VHpopmansi O B3aUMOCBS3M M3Y4YaeMbIX JUCHMIUIMH M BOIPOCaM HCKIIIOUCHHS

IyOIMpOBaHMS B COJIEPKaHUM TUCLMIUIMH coomeemcmeayem JIeHCTBUTENbHOCTHU. J{uCIUInHa
«'upporexHuueckue cooOpyX eHHs» B3auMocBsa3aHa ¢ Apyrumu aucuumiauHamu OIIOII BO u
VYyeOHoro mnana mo HampasieHHto 20.03.02 IIpupompooGycTpoiiCTBO U BOAOIONB30BaHHE U BO3MOXK-
HOCTb TyONHMpOBaHUS B COAEPHKAHUHU OTCYTCTBYET.

6. [IlpencraBnennas Ilporpamma mpeamonaraeT  HMCIOJIb30BaHHE  COBPEMEHHBIX
00pa30BaTeNbHbIX TEXHOJOTHH, MCIONb3YEMbl MNpPH pealu3aluy pPa3InyHbIX BUAOB Y4eOHOM
paboT1bl. @opMbI 00pa30BaTENbHBIX TEXHOJIOTUN coomeemcmayiom crienupuKe TUCIUIITIHBI
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8. Ilpenmnonaraer 2 3aHATHS B MHTEPAKTUBHOM (hopme.
9.Bunpl, conepkanue U TPyIOEMKOCTh CaMOCTOSITENIbHON pabOThl CTY/AEHTOB, MPEACTaB JICHHbBIE
B [lporpamme, coomsemcmeyiom — TpeOOBaHUSAM K MIO/ATOTOBKE BBIITYCKHUKOB,
coaepxamumcs Bo ®I'OC BO nanpasnenus 20.03.02 Ipupoaoo0ycTpoicTBO 1 BOAOIOIH30BaHHE.
10.IIpencraBnennsie 1 onucanubie B [Iporpamme ¢hopmbl mexyuyeii OeHKN 3HAaHUN
(yctHbIll ompoc B dopMe OOCYXKICHHsI OTAEIbHBIX BOIPOCOB) coomegemcmeyiom CrelupuKe Tucu-
JIMHBI U TPEOOBAaHUAM K BBIITYCKHUKAM.
dopma IPOMEKYTOUYHOTO KOHTPOJIA 3HAHWM CTYAEHTOB, mpeaycMorpeHHas [Iporpammoit,
OCYILIECTBIISICTCS B (pOpMe 3aueTa, YTO coomeemcmayen CTaTyCy TUCHMILIMHBI, KaK AUCIUTUINHBI
BapuaTUBHOU 4acTtu y4yeOHoro nukia — b1.B ®I'OC BO nampasienus 20.03.02 [IpupoaoobycTpoii-
CTBO U BOJOIIOJIb30BAHUCE.

11.®@opmbl OlLeHKM 3HAHUM, npelcTaBieHHble B IIporpamme, coomeemcmesyom

crienn(uKe AUCUUIUIMHBI U TPEOOBAHUSAM K BBIITYCKHHUKAM.

12.  VYuebHo-MeTOOMUECKOE  OOecleYeHne JTUCHMIUIMHBI — TPEACTABICHO:  OCHOBHOM
JUTEPATypol — 3 UICTOUHUKA, TOTIOJIHUTEIBHOM JInTepaTypoii— 6 HaumeHoBaHU. VIHTepHeT- pecypchl—
4 ucrounuka coomsemcmayem tpedoBanusM ®I'OC BO nampasnenus 20.03.02 [IpuponoobycTpoicTBo
1 BOOOIIOJIB30BaHUC.

13.MarepuanbHO-TEXHUYECKOE OOecleuyeHue JUCHMIUIMHBI COOTBETCTBYET CHELU(UKE
JUCLHUIUIMHBL « ['MApOoTeXHUYEeCKHe COOpYKEHHs» M o0ecleurBaeT HCIOJIb30BaHUE COBPEMEHHBIX
00pa30BaTeNbHbIX, B TOM YHCJIE HHTEPAKTUBHBIX METOJIOB O0yUYEHHUSI.

14.Metoauueckue  peKOMEHJAMM  CTYJAEHTaM M METOJUYECKHE  PEKOMEHJAlNH
IpernoIaBaTessiM M0 OpraHu3alui OOydYeHHs MO AMCUMUIUIMHE MA0T MPEJCTAaBICHHE O Crenu(uKe
00y4YeHHMs 110 JUCUUIUIMHE « 'HAPOTEXHUUECKUE COOPYKEHUS».

OBILIME BbBIBO/AbI

Ha ocHoBaHMM NpOBEIEHHON pELeH3UH MOXHO CIeNaTh 3aKJII0YEeHUE, YTO XapakTep, CTPYKTypa U co-
JepxkaHue pabouelt mporpaMMbl JUCHUILINHBL «['maporexandeckue coopyxernus» OIIOIT BO mo Ha-
npasienuto 20.03.02 [IpupogooOycTpoiicTBO M BOAOIOJIB30BAHKUE HAMPABICHHOCTH WHXUHUPUHT B
CTPOMTENBCTBE U YIPABIEHUU BOJHBIMU pecypcamu (KBaau(uKalys BeITyCKHUKA — OakaiaBp), pazpabo-
tanHas B ®I'bOY BO «Pocculickuii rocyaapcTBeHHbli arpapHblii yHuBepcuter — MCXA umenun KA.
TumupsizeBa» pazpaboTaHHON Ha Kadeape TMAPOTEXHUUYECKUX COOpYKeHMH aol., K.T.H. Yepusix O.H. ,
crapmiuM npenonasateneM JKykooil T.HO .cootBerctByer TpebGosanusim ®I'OC BO, coBpeMeHHBIM
TpeOOBaHUSAM IKOHOMHUKH, PbIHKA TPY/AA U MO3BOJUT MpU €€ peanusaliy yCleuHo ooecrneynTb GopmMu-
POBaHME 3asIBJICHHBIX KOMIIETCHIINN.

Penensenrt:

Houent PI’AY-MCXA unmenn K.A. Tumupsizena,
K.T.H.

M.C. Amm
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