FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

YTBEPX/IAIO:

5 kilanetcav
28.04.2025

A. B. Kusnenn

PABOYAS ITPOT'PAMMA

aucuuuinabl OJ1.04 CoBepiIeHCTBOBAHUE CUCTEM TEILIIOra30CHAOKEHNSI, BEHTUIISILIUM U
KOHJAULMOHUPOBAHUS BO3/1yXa

s Hanpasiaenus 08.04.01 CtpoutenbcTBO

ypoBeHb Marucrtparypa

¢opma o0yueHus1 ouHas

Kagenpa-pa3pador4uk [ pagoCTpOUTENBCTBO, HHKEHEPHBIE CETH U CUCTEMBI

Pabouas mporpamma cocraniena B coorBerctBuu ¢ ®I'OC BO no HanpaBieHuUIo
noarotoBku 08.04.01 CtpouTenbCTBO, yTBEPKIAEHHBIM IPUKa30M MUHOOpHAYKH OT
31.05.2017 Ne 482

e
3aB.kadeapoii pa3paboTImnKa, ?0'!

JI.TEXH.H., TOII.

J. B. Yinbpux

=z
552

Pazpabotuuk nmporpamMmel,
K.T€XH.H., JIO1l., JOLEHT

0 yHiBepeHTeT

JI. T. CtapkoBa

YenssOMHCK



1. llesu u 3212494 AU CIUILIHHBI

COBCPIICHCTBOBAHUC N OIITUMH3AllWA CUCTCM OTOIUICHUA, OXJIAXKIACHHWA, BCHTULAIWHA U
CO31aHHuu HauoOoJee COBCPIICHHBIX N HAACKHBIX TCMIICPATYPHO-BJIA)KHOCTHOIO,
AKYCTHUYCCKOI'O U CBETOTCXHHUYCCKOI'O PC)KUMOB B IIOMCIHICHUAX SHaHHﬁ )51 COOPY)KGHI/Iﬁ.

Kparkoe conep:xanue 1ucCUNIMHBI

TermmocHaGxxeHre, BEHTUIIAINS, KOHIUIIMOHUPOBAHKE BO3/IyXa, Ta30CHAOKEHUE U
OCBEILIEHHE — 00JIaCTh HAYKH M TEXHUKHU, 3aHUMAIOIIAsICs pa3pad0TKON HaydHO-
TEXHUYECKUX OCHOB CO3/JaHUSI MUKPOKJIMMATa B TOMEIICHUAX 3/JaHUM, 00€CIEeYnBaIOIIErO
HaJUJICKAIINI TEMIIEPATYPHO-BIAKHOCTHBINA, BO3YIIHbIN, aKyCTUYECKU U CBETOBOU
PEKHUM B MIOMENMIEHUSX 3JaHUI TyTEM CO3AaHUSI ONTUMAIBHBIX TEXHUUECKUX PEIICHUN
CHUCTEM OTOIUICHUS, OXJIAXKICHHUS, BEHTWISLINY, KOHAUIMOHUPOBAHUS BO3/1yXa, TEILIO- U
razocHaOxxenus. CozepkaHue: HayYHO-TEXHUUECKHUE UCCIIE0BAHMS U pa3pabOTKH B
o0nacT pallMoOHAIBHOTO MPOEKTUPOBAHMS CUCTEM TEILIOTa30CHA0KEHUS, BEHTUIISIIUU U
KOHAUIMOHUPOBAHUS BO3AyXa, OCHOBAHHbBIEC HA UCIOJIb30BAaHUU TEXHUYECKUX,
3KOHOMHUKO-MAaT€MaTUYECKUX U IPYTUX COBPEMEHHBIX HAyYHBIX METOIAX.

2. Komnerenuum o0y4yaromerocsi, popMupyemMblie B pe3yJibTare 0CBOCHHA
AUCIHUNIMHBI

[TnaampyemMble pe3yabTaThl OCBOCHUS [Tnanupyemblie pe3yabTaThl
OIT BO (kommieTeHIInN) 00ydYeHHUS 110 AUCITUTUTHHE

3HAeT: OCHOBHBIC HAIIPABJICHUS U IEPCIICKTUBBI
[Pa3BUTHSI CUCTEM TEIIOTa30CHAOKEHUS,
BEHTWIALIMYA U KOHIUIIMOHUPOBAHUS BO31yXa
YMmeeT: BEIOMpPaTh COBPEMEHHBIE PEIICHUS CUCTEM
TEIIOra30CHA0KEH!sI, BEHTUIISLIUU U
KOHIMLIMOHUPOBAHUS BO3yXa 3[JaHUI, HACEJICHHBIX
ITyHKTOB ¥ TOPOJIOB

IMeeT MpakTU4EeCKUN OIBIT: IIPUMEHEHUS
COBPEMEHHBIX METOOB IPOEKTUPOBAHUSA U pacyeTa
CHCTEM TEIJIOra30CHA0KEeHNS, BeHTWISILIUU U
KOHJIMIIMOHUPOBAHNUS BO3AYyXa

OIIK-5 CnocoGeH BeCcTH U OpraHU30BbIBATh
NPOEKTHO-M3BICKATEILCKUE PA0OTHI B 00J1aCTH
CTPOMTEIHCTBA M KUINIIHO-KOMMYHAJIBHOTO
XO3SICTBA, OCYIIECTBIATh TEXHUIECKYTO
9KCTIEPTH3Y MPOEKTOB M aBTOPCKHIA HAI30D 32 UX
COOITIOIEHUEM

3. Mecro nucuuninubl B ctpykrype OII BO

[lepeueHb npeAnIeCTBYIOMNX AUCHUIUINH, [lepeueHs nociaenyOMMUX AUCIUILINH,
BUJIOB paboT y4eOHOTO MiaHa BUJIOB paboT
1.0.06 MeTononorusi ”HAKEHEPHBIX U3bICKAaHUN He npenycMmoTpensl

TpeboBaHUs K «BXOIHBIM» 3HAHUSIM, YMEHUSM, HABbIKaM CTYIE€HTA, HEOOXOIUMbIM
IPY OCBOCHHUH JJAHHOM AMCLMIUIUHBI U IPUOOPETEHHBIM B PE3YJIbTaTe€ OCBOCHUS
NPEALIECTBYOIUX JUCUUTIINH:

Jucnuninnna TpeboBanus

3HAET: COBPEMEHHBIE METO/IbI OLICHKH COCTOSIHUS
MPUPOTHBIX U MIPUPOTHO-TEXHOT€HHBIX O0BEKTOB,
OIPEEICHUE UCXOAHBIX JaHHBIX IS
POEKTUPOBAHUS U PACYETHOIO OOOCHOBAaHUS U

1.0.06 MeTononorust UHXEHEPHBIX U3bICKaHUM




MOHUTOPHHTa 0OBEKTOB YMEET: ONpPEACATh
VCXOIHBIX TaHHBIX JJIs1 IPOCKTUPOBAHUS U
pacyeTHOr0 000CHOBaHHS U MOHUTOPUHTA

NPaKTUYECKHH OMBIT: BIaJeHUs] METOAAMU
POEKTHBIX paboT

O6’beKTOB, OpTraHHU30BaTh MATCHTHBIC UCCIICAOBAHMI,
TOTOBUTH 3a/IaHU HA IPOCKTUPOBAHNEC HmMmeer

4. O0béM 1 BUIBI YUeOHOIl padoThI

OO6m1as TpyA0€MKOCTh JUCHUILUIMHBI COCTABISET 2 3.€., 72 4., 40,25 4. KOHTaKTHOM

paboThI
Pacrnipenenenue o cemectpam
. Bcero B Hacax
Bun yuebnoit paboret 4acoB Howmep cemectpa
4

O61mas TpyA0EMKOCTh AUCIUIIINHBI 72 72

AyoumopHvie 3auamusi: 36 36
Jlexuuu (JI) 0 0
[IpakTuyeckue 3aHATUS, CEMUHAPHI U (UJIH) APYTHE BUIBI

aynuTopHbIX 3aHsaTHil (I13) 36 36
Jlabopatopusie pabotsl (JIP) 0 0

Camocmosmenvuas paboma (CPC) 31,75 31,75
MOJITOTOBKA K 3a4eTy 11,75 11.75
IIOATOTOBKA K TEKYIIUM MEPOIPUATUAIM 20 20

KoHCynbranum v npoMeKyTouHasi aTTecTalus 4,25 4,25

Bua konTposs (3adet, qud.3a4ueT, IK3aMeH ) - 3a4eT

5. ConeprkaHue TUCHMIIIIMHBI

N O0beM ayaIUTOPHBIX 3aHITHI 1O
[\
pa3IL_eJ1a HaumeHnoBanue pa3nenoB JuCHUILIHHBI BHUJIaM B yacax
Bcero J | II3 JIP
1 COBepH_IeHCTBOBaHI/Ie CUCTEM TeHHOFa3OCHa6}I(eHI/IH, 36 0 36 0
BCHTUWISIONUU U KOHIII/II_II/IOHI/IpOBaHI/ISI BO3I[yX3
5.1. Jleknuu
He npenycmorpeHnsl
5.2. lIlpakTHyecKue 3aHATHS, CEMHUHAPbI
No Ne Koz-
HaI/IMCHOBaHI/Ie NN KpaTKOG COI[Cp)KaHI/Ie HpaKTI/ILIeCKOFO 3aHATHA, CCMI/IHapa BO
SaHATHUA[PpA3ICIIa
qacoB
COBepI_HeHCTBOBaHI/IC, OINITUMMHN3AIINA U ITOBBIINICHUEC HAACKHOCTU CUCTEM
1 1 TCHJIOFaBOCHa6)KCHI/ISI, OTOILICHUA, BEHTHUIIALINU U KOHI[I/IL[I/IOHI/IpOBaHI/ISI, METOO0B 4

UX pacdyeTa U NpoeKTupoBaHus. Mcrnonb30BaHre HETPAAULIMOHHBIX HCTOYHUKOB
SHEPrUMU.




) TexHomornuecKkrue BOMPOCHl TEMIOra30CHA0KEHUS, BEHTUIISIIUU U 4
KOHJIUIITMOHUPOBAHMS BO3yXa.
Coznanue u pa3ButHe 3PPEKTUBHBIX METOJIOB pacueTa U IKCIIEPUMEHTATBHBIX
3 VICCIIETOBAHHI CUCTEM TETIOCHAOKEHUS, BEHTUIISIIINY, KOHTUITMOHUPOBAHUS 4
BO3/TyXa, Ta30CHA0KEHMSI, OCBEIICHHUSI, 3aIIUTHI OT IITyMa.
4 Kinnmarosornueckoe odecnedyenne 30aHui, KINMaTHIeCKue BO3AEHCTBUS U 4
pa3zpaboTKa X PaCYETHBIX XapaKTEPUCTHK.
TernnoBoii, BO3AYIIHBIA U BIAXKHOCTHBIN PEKUMBI 3TaHUN pa3TuIHOTO
5 Ha3HA4YEHHUs, TEINIOMACCOOOMEH B OIPaKACHMSIX U pa3pabdoTKa METOAOB pacueTa 4
HHEprocOepekeHNUs B 3TaAHUSX.
6 CBETOTEXHUYECKUM, aKyCTHUYECKUI PEKUMBI B IOMEIICHUSX 3JaHUM U HX 4
ONTUMU3ALIUS.
7 3amuTa oT IrymMa ¥ BUOpaluii CAHUTAPHO-TEXHUYECKOTO ¥ UHKEHEPHOTO 4
000pyIOBaHUs 31aHUH (3BYKOU3OJISIIIHS, 3BYKOIIOTJIONIEHNE, YKPAHUPOBAHHE).
8 MHCOMALMS 1 CONHIE3aNIUTa TOMEIEHUHN 3JaHU. 4
9 OnTuMu3aIms mapaMmeTpoB, 00ECIEUNBAIOIINX CBETOBOM KOM(OPT MOMEIIeHUI 4
3IaHUM.
5.3. JIaboparopHbie padoThI
He npenycmorpenst
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Brimonuenne CPC
Crnncoxk nureparypsl (¢ yKa3zaHUEM Koz-
ITonsun CPC pasnesoB, raB, cTpanuil) / cceika Ha  [CeMecTp| BO
pecypc 4acoB
OCHOBHAS U JOTIOJHUTEIIbHAS JIEKTPOHHAS
[MO/ITOTOBKA K 3a4ETy 4 11,75
nuTeparypa
OCHOBHAsI Y JOTIOTHUTEJIbHAS dJIEKTPOHHAs
[IOArOTOBKA K TEKYIIIUM MEPOIPUATUAM 4 20
nuTeparypa

6. ®oH1 OLIECHOYHBIX CPEICTB JJIf MPOBEACHUS TEKYNIero KOHTPOJIA yCIIeBaeMOCTH,
NMPOMEKYTOYHOM aTTecTAllu

KoHTponb kauecTBa 0CBOCHUS 00pa30BaTEILHOMN MPOrPaMMbl OCYIIECTBIISCTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTEHO-PEUTHUHTOBOW CHCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM IeSITENHHOCTH 00yYarOIIUXCSl.

6.1. Kontpoabubie meponpusitust (KM)

Hasganue -
Ne | Ce- Bun Makc. THIBa-
KOHTpOJIbHOTrO|Bec [Nopsnok HauncneHus 6aIoB
KM|mecTp| KoHTpoIs MEDOLPISLTIS 6ann eTcs B
pomp A
Tect coctout u3 10 Bonpocos. Ha oTBeTsI
N orBoauTcs 20 MunyT. [IpaBuibHbIN OTBET Ha
Texymmii
1 4 KOHIDOIE Tect 1 | 10 [Bompoc coorBeTcTBYeT 1 Oaimy. MakcumaibHOE [3a4eT
p KOJIMYECTBO OAJIIOB 3a PEIICHNE TECTOBBIX
3ananuil - 10.
2| 4 Texyumwmii |[Kontponpnsiid| 1 | 4  |CryneHTy 3ajmarorcs 2 BOIpOca U3 CIIUCKA 3a4eT




KOHTPOJIb

Ompoc

KOHTPOJIbHBIX BOIIPOCOB.

Bpewms, oTBeIeHHOE Ha onpocC -15 MUHYT
[IpaBUIIbHBII OTBET Ha BOIIPOC COOTBETCTBYET 2
Oautam.

UacTUYHO NTpaBWIIbHBIN OTBET COOTBETCTBYET 1
Oaty.

HenpaBuiIbHBIN OTBET HAa BOIIPOC
cootBeTcTBYET () OaIoB.

[Tpome-
31 4 JKyTOUHAas
aTTecTaIus

3auer

3a pa3BepHYTHIC IOTHOCTHIO MPABIIILHBIE
OTBETHI Ha BOIPOCHI HAYUCISIETCS 5 OalIOB.

3a pa3BepHYTbIC MPUHIIUITUAIBHO MMPABUIIbHEIE,
HO COZIeprKalllie HETOYHOCTH, OTBETHI Ha
BONPOCHI HauucsieTcs 4 6anna.

3a KpaTKHe MOJTHOCTHIO MPaBUIIbHBIE OTBETHI HA
BOIIPOCHI HauuCIIsIeTcs 3 Oaa.

3a KpaTKue NPUHIMITHAIBHO NTPaBUIbHBIE, HO
COZIepIKAIHNI HETOYHOCTH, OTBETHI HA BOIPOCHI
Hayucisercs 2 Gaa.

3a OTBETHI, COEPIKAIINI 3HAYUTEITHHEIC
HETOYHOCTHU Ha BONPOCHI Hauucsgercs 1 6am.
3a OTBET, He OTHOCSIIUIICS K BOTIPOCY, WIIH 32
OTCYTCTBHUE KaKOro-11bo orBera Hauucnusercs 0
0aJII0B.

3a4CT

6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLlCHUBAHUSA

Bun
IIPOMEKYTOYHON ITpouenypa nposeneHus Kpurepun
OLICHUBAHUS
arTecTaluu
3adeTt npoBoOAUTCS B YCTHOH (popme. [Ipu HeTOUHOM OTBETE
CTYJEHTY MOTYT OBITh 3a/laHbl YTOUHSIOIME UIH HOBBIE B cooTBeTcTBUU C
3a4er BOIIPOCHI 110 JTaHHOW auciuminHe. OTBET 10 BOIIPOCHI nm. 2.5, 2.6
CUHUTAETCSA OCBOCHHBIM, €CIIN CTYJIEHT IOCTAaTOYHO NONHO,  ([lonokeHuns
00OCHOBAHHO U BEPHO OTBETWJI Ha HETO.

6.3. ITacnopt oHaa OLIEHOYHBIX CPEACTB

Ne
KomneTeHuu Pe3synbrarel 00yueHwMst KM
123

OTIK-5 3HAET: OCHOBHBIC HATIPABJICHUS M MIEPCIIEKTUBBI Pa3BUTHS CHCTEM Ll

TEIUTOTa30CHA0KEHHUS, BEHTHIIAINK U KOHJIUITHOHUPOBAHHS BO3IyXa

'YMeeT: BEIOUPATh COBPEMEHHBIE PEIIEHUS CHCTEM TEILUTOTa30CHA0KEHUS,
OIIK-5 BEHTWISIIIMH U KOHIUITHOHUPOBAHUS BO3/lyXa 3/IaHUH, HACCJICHHBIX TYHKTOB U +H [+

ropoJIoB

VMeeT mpakTHYECKHA OTBIT: MPUMEHEHHSI COBPEMEHHBIX METOIOB MPOECKTUPOBAHHUS
OIIK-5 U pacueTa CUCTEM TEIUIOra30CHA0KEHUS, BEHTHIISIMHA U KOHIUITHOHUPOBAHHUS + I+ [+

BO3/IyXa

TumnoBbie KOHTPOJIBHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B

IIPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe M MH(OPMAIIMOHHOE O0ecredeHUe TUCHUIIMHBI




IleyaTHast ydyeOHO-MeTOANYECKAS JOKYMEHTAIUS
@) OCHOBHAs TUmMepamypa:
1. ABOK : XypH. 0O OTOIJICHUIO, BEHTUJISIIUH, KOHIUIITUOHUPOBAHUIO
BO3/IyXa, TeIIoCHaOKeHnto U cTpouT. Temiopusuke / OO0 NUIT "ABOK-ITPECC".
- M., 1998-. -. URL: http://www.abok.ru
2. OromeHue : y4eOHUK JUIs By30B MO HamnpasieHuto "CTpoutenabcTBo" /
B. W. Ilonymkus u np.. - M. : Axkagemus, 2010. - 247, [1] c. : un.
3. OromuieHuE ¥ BEHTWISIIUSA | YYCOHUK JIJIs1 BY30B I10 CII€Il.
"TenorazocHatkenue u BeHtwisanus" ; 8 2 4. . Y. 2 / B. . HoBoxwunos u ap.. - M.
: Ctponuzgar, 1976. - 439 c. : u.

6) OononHumenbHas IUumepamypa:
1.  OromneHune, BEHTWIAIMS U KOHAUIIMOHUPOBAHUE BO3IyXa : y4eO.
nocobue . Y. 1/ B. U. [Tonymkun, O. H. Pycak, C. U. bypues u ap.. - CIIO. :
[Ipodeccus, 2002. - 318, [1] c. : 1B. BKIL

8) omeuecmeenHule U 3apyOexHCHble HCYPHANbL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
He npenycmorpensl

2) MemoouuecKue yYKazaHus 0s Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
I. CTO KOYpl'Y 21-2008 Cranmapt opranuzanuu. Cucrema ynpaBieHHs
Ka4yeCTBOM 00pa3oBaTelIbHBIX MpolreccoB. KypcoBasi U BbITyCKHAas
kBasukanmoHHas padora. TpeboBaHus K coaepKaHuIo0 U 0(HOPMIICHUIO /
cocrasutenu: T.W. Tlapy6ouas, H.B. CeipelinukoBa, A E. [lleenes, E.B.
[lIeenena. — Yensounck: Mzn-so FOYpI'Y, 2008. — 55 c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenvbHol pabomsl CmyoeHma:
1. CTO KOYpI'Y 21-2008 Cranaapt opranuzaunu. Cucrema yrnpaBleHHs
Ka4eCTBOM 00pa30BaTeIbHBIX MpoIieccoB. KypcoBas 1 BBIITyCKHas
KBanuuKarmonHas padora. TpeboBaHUS K coaepKaHUIO M OPOpMIICHHUTO /
cocrasutenu: T.W. Ilapy6ouas, H.B. CeipelimukoBa, A E. [llesenes, E.B.
[lleBenena. — Yensiounck: Uzn-so FOYpI'Y, 2008. — 55 c.

DJIeKTPOHHAS Y4eOHO-MeTOoANYeCKAasl IOKYMEeHTAIUs

Her
[Tepedyens KMCMOIBL3yEMOro MPOrPaMMHOTO 0OECTICUCHHUS:

1. AutoDesk-AutoCAD(6eccpouno)

[Tepedenp ucnonb3yeMbIx MpoheCcCHOHANBHBIX 0a3 TaHHBIX U HH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -Texakcnept(04.02.2024)

8. MarepunajibHO-TeXHHYECKOe o0ecreYeHne 1 CIUIITHHbI

OcHoBHOE 000pyIOBaHUE, CTEHIBI, MAKETHI, KOMITBIOTEpHAS TEXHUKA,

Bup 3ansTuit Ne ayn.
MPEyCTAHOBICHHOE MPOTPaMMHOE 00eCTIeUeHHE, UCTIOIb3yeMOe st




PAa3JIMIHBIX BUOOB 3aHATHI

[IpakTuueckue
3aHSATHUSL U CEMUHAPBI

330
(JLk.)

MyJIBTUMEINITHAS. YCTAaHOBKA, MIPETyCTAaHOBIEHHOE MTPOrPaMMHOE
obecnieuenne Microsoft — Windows (6eccpouno), Microsoft-Office
(6eccpouHo).




