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BBenenue

[lenpr0 METOIMYECKUX PEKOMEHAAUMN MO HW3YYECHHIO IHUCIUIUIMHBI SBISETCSA
3aKperuieHne W YIIIyOJeHUe 3HAHUM, MOJYYeHHBIX MPU U3YYEHUU TEOPETUUECKOro Ma-
Tepuana no aucuuiuinHe «MHXeHepHble CUCTEMBbl U 000pYIOBaHUE CPEOBBIX KOM-
IIJIEKCOBY.

[enbro mpoBeaeHNs MPAKTUYECKUX 3aHATHU SBIISETCS:

1. O6o6mienune, cucTeMaTU3aIysl, 3aKpEerieHue MOTyYeHHBIX TEOPETUUECKIX 3HAHUH 1O
TeMaM KOHKPETHBIM TPEOOBAHUSM JUCHUILIAHbI

2. ®opMupoBaHHE YMECHHI MPUMEHSATH IMOTYyYEHHBIC 3HAHUS HA TIPAKTUKE

3. BoipaGoTka onTUMaIbHBIX PEIICHUH MPU PEHICHUH MPAKTUYECKUX 3a/1a4 MPEeIMETHOM
o0nactu

Benymieil nenbio npakTuyeckux 3aHATUN 1o «HXeHepHbIe CUCTEMBI U 000pYy-
JIOBaHHUE CPEJIOBBIX KOMILIEKCOB» SIBISIETCS (popMHpOBaHHE NMPO(PECCUOHANBHBIX KOM-
METEHIIMA W YMEHUN — BBIMIOJHEHUE OTNPECICHHBIX JIEUCTBHUM, HEOOXOAUMBIX B TIPE/I-
METHOH 00acTH.

MeTtoauueckue pekoMeH1aluu Ipu3BaHbl o0ecneunTh 3(PHEKTUBHOCTH CaMOCTO-
ATENbHON pabOThI CTYICHTOB C JIUTEPATypOi, HA OCHOBE PAIMOHAIBLHON OpraHu3alNH
€€ WU3YYEHHMs, OOJIETYUTh MOJArOTOBKY CTYJEHTOB K CJlaye dK3aMeHa, COpPUEHTHUPO-
BATh WX B HAIIPABJICHUM WM3YyYECHUS MaTepraja IO IOCTABJIECHHBIM BONpPOCAaM, NaTh
BO3MOKHOCTh OTpabOTaTh HABBIKA COCTABJICHHS M OG(OPMIICHHS Ppa3IMYHBIX BHJIOB
JOKYMEHTOB, KakK II0J KOHTPOJIEM IPENOAAaBATENs, TAK U CAMOCTOSITEIBHO.

[lepen MOArOTOBKOM K 3aHATHIO CTYIEHTHI JOJDKHBI O3HAKOMHUTHCS C IUIAHOM
MPAKTUYECKOTO (CEMUHAPCKOT0) 3aHSITUSI, a TakKe C y4eOHOW mporpamMMoM Mo JaH-
HOIl Teme, YTO TOMOKET CTYIEHTY COPUEHTHPOBATHCS NPH MPOpadOTKE BOMpoca U
IIPABWJIBHO COCTaBUTh IUIaH OTBeTa. CHEAyONIMU JSTall — U3y4YeHUE KOHCHIEKTA JIEK-
UM, pa3iesioB YICOHUKOB, O3HAKOMIICHHE C JIOTIOJHUTEILHON JTUTEPaTypoOl, peKOMEH-
JNOBaHHOU K 3aHATUIO. CTYJIEHTBI JOJIKHBI TOTOBUTh KPATKUN KOHCIIEKT OTBETOB HA BCE
BOITPOCBHI, 3HATh ONPEIEICHUS OCHOBHBIX KaTErOPUH.

KonnuecTBo yacoB Ha MpakTUUECKHUE 3aHATUA 110 paboyeil mporpamMme npeay-
cMoTpeHo aiis HarpaBieHust moarotoBku 07.03.03 «/luzaiiH apXUTEKTYPHOU Cpebh -
24 qaca.
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IIpakTuyeckoe 3ansaTue Nel-2
Tema 1. Cucmemul 6000cHadIICEHUA, ITEKMPOCHADIHCEHUA, 60000 EE0EHUS, OMONTEHU, 2A30-
CHADXCEHUA, X0J1000CHADICEHUA, 6EHMUNAUUU U KOHOUYUOHUPOBAHUAL.

Heab: nate npeacraBieHne 00 OCHOBHBIX WHKEHEPHBIX CUCTEMaX U O00OPYIOBaHHH CPEIOBBIX KOM-

TUIEKCOB.

3HaTB: CUCTEMBI BOJAOCHAOXKEHUS, AIEKTPOCHAOKEHHSI, BOJOOTBEACHHUSI, OTOIJICHHSI, Ta30CHA0XKEHUS,

XOHOI[OCHEI6)KCHI/ISI, BCHTUJIAIIMHA U KOHAUITUOHUPOBAHMA.

YMeThb: UCTONb30BaTh PyHAaMEHTaIbHbIEC 3HAHUS, TIOJYyYEHHBIE B IIPOIECCe 00YUEeHHUs], Il TPOCKTHU-

POBaHMSI APXUTEKTYPHOM Cpefibl KaK CUCTEMBbI (DYHKIIMOHAIBHBIX, 00bEMHO-TIPOCTPAHCTBEHHBIX, UH-

KCHCPHO-TCXHUYCCKUX U XYJOKCCTBCHHBIX KOMIIOHCHTOB.

®opMupyemble KOMIETEHIIUM:

YK-2 Croco0OHOCTh OMpeeNATh KPYT 33724 B paMKaX IMOCTABJICHHOM 1IETU W BRIOMPATH OITH-
MaJibHbIE CIIOCOOBI UX PELICHHS, UCXO0/IS U3 JCHCTBYIOUINX MTPABOBBIX HOPM, UMEIOLTNX
PECYPCOB 1 OTPAHUYEHUM.

[1K-4 CnocoOHOCTh y4acTBOBaTh B pa3pab0OTKe U 0POPMIIEHUU apXUTEKTYPHO-TU3alHEPCKOTO
pasnena pabodeil JOKyMEHTAI1H.

AKTYaJIbHOCTh TeMbl OOBICHSIETCS HEOOXOAUMOCTBIO TOMYYSHHS MPUKIATHBIX 3HAHUU I MPOEK-

TUPOBAHMS ApXUTEKTYPHOH Cpeapl KaK CHCTEMBbl (DYHKIIMOHAIBHBIX, 00BEMHO-IIPOCTPAHCTBEHHBIX,

MHKXCHEPHO-TEXHUUECKUX U XyI0’KECTBEHHBIX KOMIIOHEHTOB.

Teopernyeckasi 4acTh:

Jlns 3nanuil 11000ro Ha3HAUYEHUS HEOTHEMIIEMOM YacThiO ABIISIOTCS CUCTEMbI OTOIJICHUS, BEH-
TUIALMU ¥ KoHaunuonupoBanus (OBuK)

OcHoBHoe Ha3HaueHue cucreM OBuK - opranuzanus ontuMaibHBIX YCIOBUH JUISl CO3JaHMS
MHUKPOKJIMMATA B IOMELEHUSX /IS )KU3HEAEATEIIbHOCTH JIFOIeH

OtomieHue - 3TO UCKYCCTBEHHOE M3MEHEHHE TEeMIIEpaTypHOro peKuMa B MOMEHICHUSIX B XO-
JIOJTHOE BpeMs r0J1a, € IEJIbI0 CO3/1aHusI KOM(OPTHBIX YCIOBUH.

BenTwsiius nHade — BO31yX000MeH.

KonauuuonupoBaHue - CO31aeT U NONNEPKUBAET ONTUMAJIbHBIA YPOBEHb BIAKHOCTH, TEMIIE-
paTypbl ¥ MOJBUKHOCTH BO3/1yXa.

K cucremam oTomieHus, BEHTWIALMN U KOHJUIIMOHUPOBAHUS OTHOCATCS:
paaraTopHOE OTOIIEHUE, TEIJIOCHA0KEeHNE
- WHAUBHAYyalbHbIE TeONyHKThI (UTII)
o011e00MeHHast BEHTUIISLUS
JBIMOYTAJIEHUE U TIOJIIOP BO3AyXa
X0JI0JIOCHA0XKEHUS
apromatuzanus OBuK.

Cucrema BO1OCHA0XKEHUS - 3TO KOMIUIEKC MH)KEHEPHBIX COOPYKEHUHU Ui 3a00pa, OUHUCTKU U
noJiaun BoJbl noTpedurensM. OHa BKJIIOYAeT UCTOUYHUKHU BOJbI, HACOCHBIE CTAHIIMM, CTAHIIMH OYHCT-
KM, OaKH, pe3epByapbl U CETH TpyOONmpoBoAOB. bosbias yacTh poCCUIHCKOro KUiIbsi 000PYAOBaHA OJI-
HOTPYOHBIMH OTONUTENBHBIMU CHCTEMaMHU. TO €CTh uepe3 KakJ0€ MOMEIICHNE IPOXOIUT OJUH «TOpsi-
quii» TpyOOIpoBOA, K KOTOPOMY IOCIIEI0BATENIbHO MOJAKIIOYeHbl OaTtaper. B ogHOTpyOHOH cucteme,
0c00EHHO B MHOTOKBApTHUPHBIX 37aHUSAX, HEJb3s pEryupoBaTh TEIUIOOTAauy OaTapeu, Tak Kak 3To Ia-
ryOHO oTpaxkaeTcs Ha paboTe Bcell CUCTEME.

JIByxTpyOHO# crcTeMO OTOIICHHs B HAlleH CTpaHe OCHAIIEHBI CTapble TUIIOBBIE ITOCTPOUKH U
anutapHoe Xuiab€. [Ipu Takol cxeme yCTaHaBIMBAIOT «TOPSUYMI» M «XOJOIHBIN» TpyOOIpOBOABI, K
KOTOPBIM HapajljieIbHO MOKHO MOAKIIIOYaTh OTOMUTENbHbIE MPUOOPHI PA3INYHBIX KOHCTPYKUHUH. [ o-
psidasi BoAa JBUKETCS OT «TOpsiYero» TpyOOmpoBOAa K «XOJIOAHOMY», TaK Kak B MEPBOM JIaBJICHUE
HaMHOTO BBILIE, YEM BO BTOPOM. B nomax ¢ MHOMBUAYaIbHBIMU TEIUIOBBIMH ITYHKTAMU IPHU-MEHSIOT
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OJHOTPYOHBIE, a yalle JByXTpyOHble cucTeMbl. IIpu 3TOM OHM MOMENIEHHsS] MOTYT OTaIIuBaThCs 110
OJHOTPYOHOI, a Tpyrue — 1o ABYXTpyOHOH cucTeme.

CHCTEMbl BEHTWISILIMU KJIacCU(UIUPYIOT 110 HA3HAUEHUIO, CIIOCO0Y JeMCTBUS U MIPUHLIUITY pa3-
MEIIEHUS] IPUTOYHBIX U BBITSDKHBIX OTBEPCTHUH, a TAK)KE 110 SHEPIETUUECKOMY IPU3HAKY.

[To Ha3HaYeHUIO pa3IMYarOT IPUTOYHBIE CUCTEMBI - ISl IOJA4U CBEXKEro BO3/yXa B IOMelle-
HUE, BBITSKHBIC - JUIS YAAJIEHUS U3 IOMEUIEHMsI 3arpsi3HEHHOr0 BO3/1yXa, IIPUTOYHO-BBITSYKHBIE - JUIS
OJTHOBPEMEHHOM I10/1a4l CBEKET0 U yJaJIeHUs 3arpsi3HEHHOI0 BO3/1yXa.

I[To criocoOy AeWCTBUS ¥ NPUHIUITY Pa3MEIICHUs IPUTOYHBIX U BBITSKHBIX OTBEPCTHHA MPUTOY-
HBI€ U BBITSDKHBIE CUCTEMbI MOTYT OBITh MECTHBIMH, OOII€OOMEHHBIMH M cMelIaHHbIMU. [Ipu MecTHOM
cUCTEeME BEHTWJISLIMM BBITSDKHBIE YCTPOWCTBA B BHJIE KOJIIIAKOB, 30HTOB U YKPBITUH pa3MeIlaloT HEemo-
CPEICTBEHHO Y MECT BBIJIEIIEHUSI BPEIHOCTEN MM MOJauy CBEXKET0 BO3AyXa OCYLIECTBIISIIOT HENOCPE -
CTBEHHO B pabouyro 30HY st noctixkeHus [1JIK BpeaHbIX BemecTB TOJBKO B 3TOM 30HE. [Ipu obmie-
OOMEHHOI BEHTWJISIIUK BO3AyXOOOMEH OCYIIECTBIIIETCS B 00beMe Beero noMenienusi. CmemanHast cu-
CTeMa BEHTUJISILIMU - COUETAaHUE MECTHOW U 00IEOOMEHHOM CUCTEM.

['a3ocHabkeHne 31aHuil — CHa0)KEHUE ra30M MPHU IMOMOIIA CHCTEMBI Ta30IPOBOJIOB, 10 KOTO-
PBIM I'a3 OT FOPOJCKON paclpe/leInTeIbHOM CETH NOCTYNAET K Ia30BbIM MPUOOPaM, YCTAaHOBICHHBIM Y
notpebuteneii. Cucrema ra3ocHaOXeHHs BKIIOYACT: aDOHEHTCKUE OTBETBJICHHUS, MPHUCOCTUHSIEMbIE K
TOPOACKON paclpeseIuTeIbHOM CeTH M MOAANOLIME Ta3 K 37aHUI0; BHYTPUIOMOBBIE I'a30IPOBOJIBL,
TPaHCIOPTUPYIOILIKE a3 BHYTPU 3JaHUS U PACHPEEIIAIOINE €r0 MEXy OTAEIbHBIMU ra30BbIMU MPHU-
Ooopamu.

AOGOHEHTCKOE OTBETBJIEHUE COCTOUT U3 BBOJA ra3a Ha TEPPUTOPUIO MOTPEOUTENS, BHYTPUABO-
POBBIX ra30MpPOBOOB U BBOJOB I'a3a B 31aHue. Ha BBoze raza k norpeOuUTeNto, Ha pacCTOSHUU HE Me-
Hee 2 M OT JIMHUM 3aCTPOMKHU, B KOJOIE JIelaeTcs 3a/BUKKa WM KpaH. Ha rpynmy >kuiblx 3/1aHui,
00CITy’)KUBAEMbIX OJTHUM BBOJIOM, YCTaHABJIMBAETCS OJJHO OTKJIHOYAIOLIEE YCTPOUCTBO.

BBozpl Ha TeppuTOpHIO TIOTPEOUTENCH U TBOPOBAs ra3oBasi CETh, KaK MPAaBHIIO, IMPOKJIIAIbIBA-
IOTCSL B TPYHTE. YCIIOBUS UX MPOKJIAJKU HE OTIIMYAIOTCA OT YCJIOBHM NMPOKIAAKH MOA3EMHBIX T'OpOJ-
CKHX ra3onpoBo/ioB. BBo/bI ra30npoBo/I0B B KUJIbIE U OOIIECTBEHHBIE, 3/TaHUSI MOTYT OCYILIECTBIISITh-
Csl: B KOXKAYIO JJECTHUYHYIO KJIETKY; HEMOCPEICTBEHHO B KYXHHU JKWJIBIX 3/IaHUM MM B MOMELIEHUs 00-
IIECTBEHHBIX 3/1aHUH, Ie MOTpedseTcs ra3; B MOABAJIbI 3AaHUNM, UMEIOIIMX TEXHUYECKHE KOPHIOPHI.
ITpu ocyiieHHOM ra3e BBOABI 11€7€CO00Pa3HO BBIMOIHATH Y€pe3 CTEHbI BbIlIe (PyHIaMEHTOB. Y CTpoii-
CTBO BBO/JIa B 3/I1aHUE Yepe3 TEXHUUECKUE KOPUIO0PHI JOMYCKAETCS MPHU CIEIYIOIMINX YCIOBUAX: MPU BbI-
coTe Kopuaopa He MeHee 1,6 M; IpU HAIMYMK HE MEHEE JIBYX BXOJOB B KOPHJIOP CHAPYXH, HE CBSA3aH-
HBIX C Jp. YaCTAMH 3/1aHUS; IPH €CTECTBEHHOM BBITSXKHOM BEHTUJISIMU B KOpHUIOpe, oOecneunBaroien
HE MEHee OJHOKPATHOro 0OMeHa BO3JlyXOM; OBITh B3pPbIBOOE30MACHBIM; TP OTHECTOMKHMX MOTOIOYHBIX
MEPEKPHITUSX.

VYcTpoiicTBO BBOJOB HEMOCPEICTBEHHO B JKMJIbIe MOMEIICHUsI MAIlMHHBIE OTJENeHHs JTU(PTOB,
HACOCHBIE OT/ICNICHUS, BEHTHJIALIMOHHBIE KaMePhI U T.II. HE JJOITYCKaeTCsl.

BHyTpHIOMOBBIE Ta30MpOBOJBI PA3AEIAIOTCd Ha CTOSKH, TPAHCIOPTUPYIOLIUE ra3 B BEPTHU-
KaJIbHOM HampaBJI€HUH, U BHYTPUKBAPTHUPHBIE Ta30IIPOBO/IbI, MTOIAIOIINE I'a3 OT CTOAKOB K OTAEIbHBIM
ra3oBbIM Ipubopam. ['a30BbIe CTOSKH, KaK MPaBHUIIO, MPOKIIAABIBAIOTCS B JIECTHUYHBIX KJIETKaX U KyX-
Hsx. [Ipokiiajka cTOSKOB B JKUJIBIX MTOMEILEHUSAX, B BAHHBIX KOMHATaxX U caHy3Jjax 3ampemiaercs. J{is
OTKJIFOUEHUS OT/AEIbHBIX YYAaCTKOB ra30MpPOBOJIOB JENAI0TCA KPaHbl: HA BBOJAX B 3/I1aHUE, B KBapTUpax
nepes KaxabIM Ta30BbIM MPHUOOPOM.

HpaKTI/I'{eCKaﬂ HaCTb: BOIIPOCHI IJId COGCCG,Z[OBaHI/ISI.

Bomnpocsl:

1. CucteMbl BOLOCHAOKEHUS.

2. CucreMsl AIeKTPOCHAOKEHUS.
3. CucteMbl BOOJOOTBEACHHUS.



4. CucreMbl OTOIJICHUS.

5. CucreMsbl ra30CHA0KECHHUS.

6. CucreMbl X0JI0A0CHAOKEHNS.

7. CucreMbl BEHTUISUU U KOHJUIIMOHUPOBAHUS.

8. Cucrembl OCBEILIEHUS U APYTUX UHKEHEPHBIX KOMMYHHUKAIIHIA.

Jlureparypa:

OcHoBHasi JiuTEparypa:

1. HlykypoB U.C. Umxenepusie cetu [Dnekrponnsiii pecype] : yueonuk / U.C. lykypos, U.I'. [Ips-
koB, K.M. Mukupu. — DJIEKTPOH. TEKCTOBBIE TaHHbIE. — M. : MOCKOBCKHI TOCYAapCTBEHHBIN CTPOU-
TenbHbIN yHUBepcuteT, Al [Tu Op Menua, ObC ACB, 2016. — 278 c. — 978-5-7264-1310-5. — Pe-
*uM octyna: http://www.iprbookshop.ru/49871.html

2. Im>XeHepHBIE CETH M COOPYKEHUS [ DIEKTPOHHBIN pecypc] : yuedHoe nocodue / P.P. Cadwun [u mp.].
— DJEeKTPOH. TEeKCTOBBIC JaHHble. — Kazanb: KazaHnckuil HallMOHANbHBIN UCCIIEI0BATEIbCKUI TEXHO-
Joruyeckuit yausepcuret, 2015. — 155 ¢. — 978-5-7882-1716-1. — Pexxum pocrymna:
http://www.iprbookshop.ru/62170.html

3. Kopsyn H.JI. MmxenepHble cpeacTBa 01aroycTporucTBa TOPOACKON cpenbl [ DNeKTPOHHBIN pecypc]:
yuebHoe mocoOue Uil MPaKTHUECKUX 3aHATHH CTyNeHTOB cnenuaibHocTeil 270100 «ApXuTeKTypay,
MarucTepcKoil MporpaMmbl «ApXUTEKTypa yCTOWYUBOM cpeanl ooutanus» 270100.68 (AYCwm)/ Kop-
3yH H.J.— DnexrtpoH. TekcroBbie nanubie.— CapaTtoB: By3oBckoe obpaszoBanue, 2014.— 157 c.—
Pexxum noctyna: http://www.iprbookshop.ru/20407 .— 3BC «IPRbooksy, o mapoito
JlonosHUTe/ILHAS JIUTEPATYpPAa:

1. Opnos E.B. HnmxenepHoe o6opynoBaHue 31aHUNH U TEPPUTOPUIA [DIEKTPOHHBIN pecypc]: KOHCIEKT
nexuuit/ OpnoB E.B.— DnekTpoH. TekcToBble AaHHbIe.— M.: MOCKOBCKHI TOCYIapCTBEHHBIA CTPOHU-
TEIbHBIN YHUBEPCUTET, 9bC ACB, 2012.— 104 C— Pexxum JOCTYyIIA:
http://www.iprbookshop.ru/20004 .— 3BC «IPRbooks», o mapoJiio

2. BonkoB A.A. OCHOBBI NMPOEKTUPOBAHUS, CTPOUTENBCTBA, SKCIUTyaTallUU 3JIaHUA U COOPYNKEHUU
[DnexTpoHHbI pecypc]: yuebHoe nocobue/ Bonkos A.A., Tenmnuenko B.U., Jleitobman M.E.— Dnexk-
TPOH. TEKCTOBBIE JaHHble.— M.: MOCKOBCKHiII TrOCy1apCTBEHHBIN CTPOUTENbHBIN yHUBEpcUTeT, IbC
ACB, 2015.— 492 c.— Pexum gocryma: http://www.iprbookshop.ru/30437 .— DBC «IPRbooksy, mo
eI

HNuTepHeT pecypcebi:

1. 5BC «YHuBepcurerckas 6ubimoreka oHnain» - http://biblioclub.ru

2. JluneH3WoHHas  TOJIHOTEKCTOBas  0Oa3a  anmekTpoHHbIX  m3manwii —OBC  «IPRbooks»
http://www.iprbookshop.ru

3. Hayunas snextponnas oubnunoreka e-library — www.elibrary.ru

4. DnexTpoHHass OuOMMOTEKa W AJIEKTPOHHBIM Katajor HayyHod Oubimnoreku CKOY —
http://catal og.ncstu.ru/

5. TocynapctBeHHas nyOnuyHas Hay4dHO- TexHMueckass Oubmmorexka Poccuu. (I'TIHTB Poccumn)

www.gpntb.ru
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IIpakTuyeckoe 3ansaTue Ne3-4
Tema 2 . I'opoockue unsicenepnole cemu.

Ienb: BBIABUTH, CTPYKTYPUPOBATh M IpPOAaHAIN3UPOBATh OCHOBHBIE COBPEMEHHBIE TEXHOJIOTUU IIPO-

EKTUPOBAHUS UH)XEHEPHOT0 000py10BAHUS.

3HaTB: yCTPONCTBO rOPOACKUX NHKEHEPHBIX CETEH.

YMeTh: UCNONIB30BaTh (DyHJaMEHTAJIbHbIE 3HAHMS, ITOJIyYE€HHbIE B IpoLiecce 00yUeHUs, ISl IPOEKTH-

pOBaHUSI apXUTEKTYPHOH Cpeapl Kak CHCTEMbl (YHKIMOHAIBHBIX, 00BEMHO-TIPOCTPAHCTBEHHBIX, WH-

KEHEPHO-TEXHUYECKHUX U XYyI0KECTBEHHBIX KOMIIOHEHTOB.

®opMupyeMble KOMIIETCHIIUH:

YK-2 CriocoOHOCTD OTpeneNnaTh KPYr 3aJa4 B paMKax IMOCTABJICHHOH 1€ U BBIOMPATh ONTH-
MaJIbHbIE CIIOCOOBI MX PELICHUs, UCXO/S U3 JEHCTBYIOIUX ITPABOBBIX HOPM, MMEIOLIMX
PECYpPCOB M OTPaHUYCHUMU.

[1K-4 CriocoOHOCTh yyacTBOBaTh B pa3padoTKe U 0(OPMIICHUH apXUTEKTYPHO-IU3aiiHEPCKOTO
pasnena paboyeil JOKyMEHTAIINH.

AKTYaJIBHOCTb TeMbl OOBSICHSETCSI HEOOXOAUMOCTbIO TOJYYEHUS MPUKIIAJHBIX 3HAHUU 1JI MPOEK-
TUPOBAHMs apXUTEKTYpHOM Cpelbl KaK CHCTeMbl (DYHKIIMOHAJIBHBIX, 00BEMHO-IIPOCTPAHCTBEHHBIX,
VHKEHEPHO-TEXHUYECKHUX U XY 0KECTBEHHBIX KOMIIOHEHTOB.

Teopernyeckas 4acThb:

Jluauu cBs3u (paauo, TENeBHICHUE, HHTEPHET, Tele(OHUS U JIp.) — STO BaXKHBIN AJIEMEHT UH-
(bpacTpyKTypsl JIF0O0TO MPEANPHUSTHS, TPEABIBISIONIETO BRICOKHE TPEOOBAHUS K Ka4€CTBY BBIMOIHE-
HUS paboT MO MPOEKTHUPOBAHHUIO U MOHTaXy KaOembHBIX Tpacc (KaOelbHbIX KaHAIOB, TOTKOB, KPOH-
LITEHHOB, KOJIOHH U JPYTUX 3JIEMEHTOB JUIsl IPOKIAJIKH, 3aKPEIIJICHUS] U XpaHEHUs Ka0euis).

[TpaBrIIbHO CIIPOEKTHPOBAaHHAs KabenbHasl Tpacca 00ecIeynBaeT MPOCTOTY MPOKIAIKU Kabes,
HaJIeKHOCTh XPaHEHUSI U yI0OCTBO OOCIYXKHUBaHMs BCe KaOelbHOU cucTeMbl. PabOThI IO MOHTaXy
KaOenbHBIX Tpacc:

[Tpokiagka BOJIOKOHHO-ONITUYECKOTO Kabess

[Tpoknaaka BO3AYIIHBIX JIUHUH CBS3U

[Tpokitaika TMHUN CBS3U MO KaHAIM3ALMHU

CBeprieHME MEX 3TaXXHBIX KaHAJIOB

[tpobnenue cteH

MoHTaX LETbHBIX METAIUIMYECKUX JIOTKOB

MonTax neppoprpoBaHHBIX METAJUIMYECKUX JIOTKOB

MoHTaX IIaCTUKOBBIX KOPOOOB

MoHTaX IPOBOJIOYHBIX JOTKOB

VYknanka kabenst B roppupoBaHHbBIX TpyOax, JIOTKaxX M KaHalax BCEX THUIIOB

VYkiaaka ropprupoBaHHBIX TPYO U CKPBITOM MPOBOAKU

MoHTax JTUHUHI CBSI3U NIPOBOJUTCS C UCIIOJIB30BAHUEM 3KPAHUPOBAHHON M HEDKPAaHMPOBAHHOMN
BUTOI Mapoii, KOaKCHaJbHBIM, a TAK)KE U BOJIOKOHHO-ONTHYECKUM KabeneM. [1o 3aBepiienuto pabot mno
IIPOKJIAJIKE JTMHUM CBS3H, HAllM CHELMAIUCTBI OCYIIECTBIISIIOT MOJHOE TECTUPOBAHUE JIMHUM CBA3U U
MIPOBEPKY UX HA COOTBETCTBHE UX TEXHUYECKOMY MPOEKTY.

BhInonHAIOTCS CTpOUTENbHBIE U MOHTaXKHBIE pabOTHI MO NMPOKIAAKE JUHHUNA CBS3U JIIOOOTO
YPOBHSI CIIOKHOCTH (TI0 BO3yXY, IO 3eMJie, IO/ 3eMJieii). Bce paGoThl OCYIIECTBISIOTCS B TIOJTHOM CO-
OTBETCTBHM C YTBEpPXKJIEHHOW MPOEKTHOH nokymeHrtanueit, TpeboBanussmu ['OCT, CHUII, I'ocKowm-
Css3u Pocenn, 'ocCtpos Poccnn v MECBMEHHBIMY YKa3aHUAMH 3aKa3uuKa.

[Tox MMHUSAMU CBSI3U HE CTOUT MMOHUMATh TOJIBKO Tele(OH WK UHTepHET. K HUM CMeno MOXKHO
MIPUYKCIIUTD TaKHE Pa3HOBUHOCTHU CBSI3M, KaK TeJleBUAeHUE U paauo. [Ipoknaaka TMHUIN CBsI3U Beernaa
OCYILIECTBIISIETCSI B HECKOJIBKO CIIOXKHBIX 3TanoB. [Ipexe Bcero, cenuanaucTbl COCTaBIAIOT IpegBapu-
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TEJIBHBIM MPOEKT MPOKIAIKU Kabenel, KOTOpbI MOXKeT ObITh M3MEHEH WIN A0paboTaH C y4eTOM OT-
KpBIBLIMXCS HI0AHCOB. [lociie Bcex MOAroTOBUTENBHBIX pabOT OCYIIECTBISETCS MPOKIIAAKa KabeIbHbIX
JUHUN CBA3M, a TaKKe MPUHUMAIOTCS BCe HEOOXOAMMBIE MEpbI AJI TOro, YTOObI Kabenb XpaHWIICS B
ONITUMAJIBHBIX YCIIOBHSIX, KOTOPBIE 00ecIieunBaIn Obl €r0 COXPAaHHOCTh B TE€YCHUE MPOJOKUTEILHOTO
CpOKa 3KcIUTyaTallMd. B OCHOBE KauecTBEHHOI'O BBINOJIHEHUS PadOT BCerja JICXKUT MPOSKTUPOBAHUE.
[TpaBUIBHBIN IPOEKT SBJSETCS 3aJI0TOM yCIeXa MpH MPOKIIaAKe KabenbHbIX JTUHUH cBsi3u. [Ipokianka
JIMHUH CBSI3U IMIPOUCXOIUT C MUCIOJIB30BAHNUEM KaK dKPaHUPOBAHHOM BUTOM IIapbl, TAK U HEIKPAHUPO-
BaHHOU. [1IMpoKo MpuMeHsieTcs MpU MPOKIIAAKE TMHUN CBS3U ONTHUYECKUE U KOAKCHAIIbHbIE KaOeH.

CHabsxeHre TOMOB M KBapTHP KaOeIbHbIM TEJIEBUIECHUEM, HHTEPHETOM, TeJIe()OHHOH CBSI3bIO,
CUCTEMaMH OXPAaHHOM W NPOTUBOIOKAPHOM CHUTHAIM3ALMHU, & TAK)KE IEPETOBOPHBIMHU yCTPOWCTBAMHU
o0ecreynBaeTcs MOCPEACTBOM MPOKIIAABIBAHHS C1a00TOYHOM MTPOBOIKH.

Ecnu oM coBpeMEeHHOM MOCTPOWKH, TO IPOBECTH MHTEPHET, KaOeIbHOE TeneBuaeHEe Win [P-
Tene()OHUIO B KBAPTUPY JOCTATOYHO MPOCTO, MOCKOJBKY JUIs CTa00TOYHBIX CETEeH BBIJICJIEHBI CIEIHU-
aJIbHbIE KaHAJIbl, 10 KOTOPBIM OT aHTEHHBI Yepe3 YepJaKk MM OT NOA3EMHOI0 Kabes yepe3 HOKOJIbHBbIIHI
3T 3aBOJATCS MPOBOJAA U PA3BOIATCS MO KBapTHUpaM. B camoif kBapTHpe MpOKIaasBaTh CI1aboTOY-
HbI€ IPOBOJA MOXKHO OTKPBITHIM MJIM CKPBITBIM CHOCOOOM. OCTETHYHEE BBIMVIAIUT MOMELICHHUE CO
CIPSTAaHHOM POBOAKOM.

[Tpoknanka c1abOTOYHBIX CETEH CKPBITBIM CIIOCOOOM OCYIIECTBIISCTCS BHYTPU KOHCTPYKTHB-
HBIX 3JIEMEHTOB, T.€. B [10Jly, B CT€HAaX, B OTOJIKE WM NEPEKPHITUSIX. JloOCTaTOYHO YA00HO MpPOKIaabl-
BaTh c1a00TOYHBIE KaOeau MpHU KaluTaIbHOM PEMOHTE I0JIa WM MPH OTIEJIKE COBEPILIEHHO HOBOM U
"ronoi" kBapTUpbl. MOXKHO 3aKiajbIBaTh IPOBOAKY B TPYObl MJIM KOpoOa B CTSKKY WM HENOCPE-
CTBEHHO I10/1 Cb€MHBIH 1101, HarpuMep AoaThiil. Pa3Bosrces cinaboTounble kabenu o Bceil KBapTHUpeE,
po3eTku i TenedoHa, HHTEPHETAa MITM aHTEHHBI IIPH TOM MOTYT pacrojaraTbCs Ha CTeHaX Ha JIF0OOM
paccrosiHuu OT nojia. Kak mpaBuiio, po3eTka Uil HHTEpHETa MOHTUPYETCS Ha BbIcOTE OT 15 1o 25 cm
OT ToJa, TeneGOHHas U TEICBU3MOHHAS MOTYT OBITh YCTaHOBJICHBI Ha JIFOOOH BBICOTE B 3aBHCHMOCTH
OT PacHoJOXKeHUs TeXHUKU. Ecnu TenedoH MpoBOAHOM, TO €ro MOKHO YCTAaHOBUTH Ha CIIELUAJIbHBIN
TeIeQOHHBII CTOJNMK, a PO3ETKY CHPSTATh BHYTPHU, IPOBEAS K HEHM MPOBOJAKY MO Moy Ui crene. To
’Ke KacaeTcs M TaKuX anmapaToB, Kak Tenedons! dect. [l HaBecHOro TenedoHa clieAyeT MPOIOKUTh
Ka0enb B CTEHE Ha Ty BBICOTY, KOTOpasi ONTUMaJIbHA JJIs [T0JIb30BaTENIEH.

YrtoObl MPOBECTH MPOBOJKY B KUPIUYHBIX UM OETOHHBIX CT€HAX, Jy4YIlle BCEro cleaaTh MWTpPo-
Obl s TpyO. Ecam ke cTeHbl 0OMMIIOBaHBI TUIICOKAPTOHOM, TO MPOBOJA MOKHO IMPOCTO MPOBECTU
BHYTPH KapKaca 1 CBsI3aTh B IIyUYKH.

HpaKTl/l‘leCKaﬂ 9aCTb: BOIIPOCHI JJIA CO6€C€I[OBaHI/I$I.

Bonpocsr:

1. ITonBenenue teneOHHBIX KOMMYHHMKAIUM, TeneBuieHus 1 MHTepHeT.
2. YcTaHOBKa NOKAPHOM M OXPaHHOW CHTHAJIU3ALNH.

3. CuctemMbl BUICOHAOTIOACHUS.

4. lomoOHBI.

5. ABTOMaTH3anus npolecca peryJiupoBaHusi MUKPOKIMMATA.

6. CucTeMbl OCBEIICHHS U IPYTHX HHKEHEPHBIX KOMMYHHUKAITHH .

Jlureparypa:

OcHoBHasi JiuTEeparypa:

1. HlykypoB U.C. UnxenepHsie cetu [ InekTpoHHbIi pecypc] : yueOnuk / M.C. Hlykypos, N.I'. Ips-
koB, K.MI. Mukupu. — DJeKTpoH. TeKCTOBbIe JaHHbIe. — M. : MOCKOBCKUII rocyAapCTBEHHBIN CTPOU-
TenbHbIM yHUBepcuteT, Al [Tu Op Meaua, 9bC ACB, 2016. — 278 ¢. — 978-5-7264-1310-5. — Pe-
*uM noctyna: http://www.iprbookshop.ru/49871.html
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http://www.iprbookshop.ru/49871.html

2. ImXeHepHbIE CETH B COOPYXKEHUS [ DIEeKTpOHHBIN pecypc] : yuedHoe nocodue / P.P. Cadwun [u mp.].
— DJEeKTpPOH. TEeKCTOBBIE JaHHble. — Ka3zanb: KazaHckuil HallMOHANBHBIN HCCIIEI0BATEIbCKUM TEXHO-
Joruueckuit yausepcuret, 2015. — 155 ¢. — 978-5-7882-1716-1. — Pexxum pocrymna:
http://www.iprbookshop.ru/62170.html

3. Kopsyn H.JI. MUnxenepHbie cpeacTBa 0JaroycTpoicTBa ropoaCKoi cpeasl [DIeKTpoHHbINH pecypcl:
yuebHoe mocoOue Ui MPaKTHUECKUX 3aHATUH CTyNeHTOB cnenuaibHocTeil 270100 «ApXuTeKTypay,
MarucTepCcKOi mporpaMMbl «ApXUTEKTypa ycToiunBon cpeasl ooutanus» 270100.68 (AYCwm)/ Kop-
3yH H.JL.— DnektpoH. TekcToBbie naHHbie.— CaparoB: By3oBckoe obpazomanue, 2014.— 157 c.—
Pexxum noctyna: http://www.iprbookshop.ru/20407 .— 3BC «IPRbooksy, 1o mapoJito
JonosHUTeILHAS JIUTEPATypa:

1. Opnos E.B. UnxenepHoe obopynoBaHue 3JaHUNA U TEPPUTOPUI [ DIEKTPOHHBIN pecypc]: KOHCIEKT
neknuit/ OpnoB E.B.— DnekTpoH. TekcToBble gaHHbIe.— M.: MOCKOBCKHI TOCYy1apCTBEHHBIN CTPOH-
TEIbHBIN YHUBEPCUTET, 9BbC ACB, 2012.— 104 c— Pexum JI0CTyTIA:
http://www.iprbookshop.ru/20004 .— 3BC «IPRbooks», 1o mapoJito

2. BonkoB A.A. OCHOBBl IPOEKTUPOBAHUS, CTPOMUTEILCTBA, IKCILIyaTal[UU 3/JaHUNA U COOPYKEHHM
[DnexkTpoHHBI pecypc]: yuebHoe nocodue/ BonkoB A.A., Tennuenko B.U., Jleiibman M.E.— Dnek-
TPOH. TEKCTOBBIE JaHHble.— M.: MOCKOBCKHII rocy1apCTBEHHbIN CTPOUTENbHbIN yHHBEpcuTeT, IbC
ACB, 2015.— 492 c.— Pexum nocryma: http://www.iprbookshop.ru/30437 .— DbC «IPRbooksy, o
apoJIo

HNuTepHer pecypcebl:

1. OBC «YHuBepcurerckas 6ubimoreka oHnaiin» - http://biblioclub.ru

2. JluneH3WOHHAs  TOJHOTEKCTOBass  0aza  anekTpoHHbIX  m3maHuii —ObC  «IPRbooks»
http://www.iprbookshop.ru

3. Hayunast snextponnas 6ubiaunoreka e-library — www.elibrary.ru

4. DnexkTpoHHass OuOMMOTEKa W AIEKTPOHHBIA Katasor Hay4yHoi Oubmmoreku CKOY —
http://catal og.ncstu.ru/

5. TocymapctBenHass myOnuuyHass HaydHoO- TexHuueckas Oubmmorexka Poccuu. (I'TIHTB Poccun)

www.gpntb.ru
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IIpakTuyeckoe 3ansaTHe Ne5-6
Tema 3 . Buympennue unsicenepHvle cucmemul.

Henap: cucremarnsanysi 3HaHUM MO TEXHOJIOIMM HMHYKEHEPHOI'O 00OpPYAOBAaHHUS KUIIBIX M Pa3IUYHbBIX

BUJIOB CPEIOBBIX KOMIIJIEKCOB.

3HaTh: BHYTPEHHUE UHKEHEPHBIE CUCTEMBI.

YMeThb: UCNONb30BaTh (DyH/IaMEHTAIbHBIC 3HAHUS, TIOJYyYCHHbIE B IIpolecce 00yUeHHUs, TSl IPOESKTHU-

pOBaHUSI apXUTEKTYPHOH Cpeapl Kak CHCTEMbl (YHKIMOHAIBHBIX, 00BEMHO-TIPOCTPAHCTBEHHBIX, WH-

KEHEPHO-TEXHUUECKUX U XYI0’KECTBEHHBIX KOMIIOHEHTOB.

dopMmupyemMble KOMIETEHIIUM:

YK-2 Croco0OHOCTh OMPEeNAaTh KPYT 33]a4 B paMKax IMOCTABJICHHOH e 1 BBIOMPATH ONTH-
MaJibHbIE CIIOCOOBI UX PELICHUS, UCXO0/IS U3 JEHCTBYIOLIUX MIPABOBBIX HOPM, HMEIOILIUX
PECYpPCOB M OTPaHUYCHUMU.

[1K-4 CnocoOHOCTh y4acTBOBaTh B pa3pabOoTKe U 0POPMIIEHUN apXUTEKTYPHO-TU3alHEPCKOTO
pasnena pabodeil JOKyMEHTAI1H.

AKTYaJIBHOCTb TeMbl OOBSICHSETCSI HEOOXOAUMOCTbIO TOJYYEHUS MPUKIIAJHBIX 3HAHUU 1JI MPOEK-
TUPOBAHMs apXUTEKTYpHOM Cpelbl KaK CHCTeMbl (DYHKIIMOHAJIBHBIX, 00BEMHO-IIPOCTPAHCTBEHHBIX,
VMH)KEHEPHO-TEXHUYECKHUX U XY 0KECTBEHHBIX KOMIIOHEHTOB.

Teopernyeckas 4acThb:

BeHnTHIAIMA M KOHAMIMOHUPOBAHUE

Bentunsauus obecrieurBaeT MPUTOK BO3AyXa M LUPKYJSALUIO BO3AYIIHBIX Macc, TEM CaMbIM
CHMJKaeT KOHIIEHTPALMIO OaKTepUil 1 HOPMAJIU3YeT BIaKHOCTb.

Buabl BHyTpeHHeil BeHTUJIS UK

Bb1enioT ecTeCTBEHHYIO U MCKYCCTBEHHYIO BeHTHIIsLMI0. EcrecTBeHHas Oazupyercs Ha ¢ak-
TOpax OKpY)Kalolllel cpelbl: BEeTep, Pa3HOCTh JaBJieHMs U Temreparyp. i uckyccTBeHHON HEoOXo-
JMMa YCTaHOBKA CHELMAIU3UPOBAHHOTO 000PYAOBaHUS (BEHTWIATOPBI, HarpeBaTey, KilanaHbl, (Guib-
Tpsl U 1p.). [IpeumyiiecTBOM €CTECTBEHHON CUCTEMBI SIBIISIETCSl €€ MPOCTOTa, HaJIe)KHOCTh, TOJITOBEY-
HOCTb W HH3Kasi CTOMMOCTb. OCHOBHBIM MHUHYCOM CUUTAE€TCSI — OTCYTCTBHE PETYJIUPOBKH U 3aBUCH-
MOCTb OT MPUPOJHBIX (PAKTOPOB.

PaznnuatoT MecTHYI0 U 00LIEOOMEHHYI0 BEHTWISIINIO. MecTHas peryaupyer mojady U OTBOJ
BO3/lyXa B M30JMPOBAHHOM IIPOCTPAHCTBE WU B OIpeaeieHHON 30He. Ee MpuMeHsIoT TaMm, rie nome-
IIEHUE C 3arPsI3HEHHBIM BO3/1yXOM JIOKAJIM30BaHO, HAIPUMEP, KyXHHM OOLIETUTOB WM B LIeXaX Ha Mpo-
u3BojcTBe. OOIIe00MEHHAsI BEHTUIIMPYET BCE IMOMEIIEHNE U CO3/1aeT BE3/I€ OJJMHAKOBBIE YCIOBUSI.

Ot cnocoba nmoaaun-BhIBEICHUS BO3AyXa MPHUHATO Pa3JeNATh CUCTEMbl BEHTWISILIMU HA: MpPH-
TOYHYIO M BBITSDKHYIO. [IpUTOYHAs BEHTWIISLMS CIYXHUT JUIsl TIOAAYU BO3AyXa B 3/aHUE. BbITSxkHAas
yJaaJseT U3 MOMEIIEeHUs] OTpaOOTaHHBIM WM 3arps3HEeHHBbIH Bo3ayX. [lns myumiero sddexra, xemna-
TEJIbHO YCTAaHOBUTH 00a BU/1a CUCTEMBI.

[TpotuBOABIMHAS BeHTHIIALUS ycTaHaBnuBaeTcs cornacHo CHull 41-01-2003 u npeana3nayeHa
JUId TIOAa4u BO3JyXa BO BpeMs MEPBUYHON CTaJMU TMoXkapa A 6e30macHOM sBakyanuu jojned. OHa
JIOJDKHA OBITh TOJIHOCTBIO ABTOHOMHOM, YTOOBI HANpaBIATh KUCIOPOJA HA JECTHUYHBIC MPOJIETHI, B
JTUQTHI ¥ BBIBOJUTH IPOAYKTHI TOPEHUSI.

Taxke cUCTeMbl BEHTWIALUM MOXHO pa3JefuTh Ha HAaOOpPHYIO, COCTOSINYIO M3 Pa3IHMYHBIX
3JIEMEHTOB, U MOHOOJIOUHYIO, B BUJIE €IMHOTO U30JIMPOBAHHOTO KOpoOa.

Ho, xakyro Obl cucTteMy BEHTWISIMU Bbl HM BBIOpaiH, IriaBHOE, TPAMOTHO CIIPOEKTHPOBATH,
YCTaHOBUTbH, OJACPKUBATH U KOHTPOJIUPOBATH €€ padoTy. Tonbko Toraa Bel mony4uTe nmoHONEHHYIO
1 3(pPeKTUBHYIO CUCTEMY.

Buabl KOHAUIIMOHUPOBAHMSA
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KonauunonupoBanue SBIsSETCS YaCThbI0 BHYTPEHHUX MHKEHEPHBIX cucTeM. Boiaensior nBa oc-
HOBHBIX TUTA KOHIAWIIMOHUPOBaHUs: - OXJaXIEHHBIA BO3AYyX MOCTYMAET MO BEHTUISAIUH. [Ipu 3TOM
OXJIaKJaromiasi CeKUus, MOAKIIOYCHHAs K XOIOAMIbHOMY arperaTy, pacroyio)keHa BHYTPH BO3JyXOBO-
na. - XOJOIHBIM BO3AYyX HAMpsIMyI0 IOCTYMAeT M3 BHYTPEHHEro OJoKa KOHIWIMOHEpa (CIUIUT-
CUCTEMBI), COEIMHEHHOTO C OJIHUM WJIM HECKOJIbKUX HAPYKHBIX OJIOKOB.

MynbTU30HATBHOE KOHIUITMOHUPOBAHUE OCYIIECTBISICTCS TPU TMOIKIIOYCHHH HECKOJIbKUX
CIUIUT-CUCTEM K OJHOMY BHEIIHEMY OJIOKY. AJIbTEpHATHUBOW MYJIbTH CIUIUT-CUCTEMBI SIBISICTCS YHII-
nep-(haHKoWI. DTy CUCTEMY YacTO MCIOJB3YIOT HA MPOMBINIICHHBIX 00BeKTaX. YHiiep — XOJI0IUIb-
HBII arperaT, yCTaHOBJICHHBIM Ha KpbIlIe 31aHus. B HeM oxuiaxaaercs TerIOHOCUTENb, TTOCTYNAIOIIUN
B (haHKoMIIbI. DaHKOWI — BHYTpEeHHUM OJIoK. PaboTaeT Ha X010/1e OT YMjuIepa, U OXJIaXIaeT BO3IyX B
MMOMEIICHUH.

YcTaHoBKa cpa3y HECKOJIBKUX CHCTEM, HallpUMep, CIUIUT, YILIep-(paHKoW, OXJIaXKIeHHUE C 10-
MOIIBIO TPUTOYHON BEHTUJISIIIAK, HA3bIBACTCS «IIEHTPATBHBIM XJIaJI0CHA0OKEHUEM». DTO MHOTOKOMIIO-
HEHTHas cUCcTeMa aKTyaJlbHa JJIs OXJIaKICHUS KPYIHBIX WIIK apXUTEKTYPHO CIIOKHBIX COOPYKEHHH .

CucreMa BHYTPEHHETO BOJOCHAOKEHUS CIYKUT JUISI TIOJa9M B TIOCTOSTHHOM PEXHME BOJIBI H
pacmpezielieHnue ee BHYTPH MOMEIICHUS.

B npornecce mpoeKTUpOBaHMS U MOHTa)ka BOJOCHAOXKEHUS BaXXHO TPAaMOTHO PAcCUHMTATh BCE
COCTaBJISIONINE CUCTEMBI (TPYOOIIPOBO U apMaTypy, BOJIOMEPHBIIN y3€J, YCTAaHOBKH JIJISl TIOBBIIICHHUS
BOJISTHOTO JIaBJICHUS, CHIEIMATN3UPOBAHHBIE EMKOCTH I BOJIBI), TOJA00pAaTh ONTUMAIbHOE 000PYI0-
BaHHE U YCTAaHOBUTHh KOMMYHHKAIIUU COTJIACHO HOpMAaTUBHBIM TpeboBanusam CHull.

3aBepIamIIrM 3TarnoM padoT YCTAHOBKU BOJOCHAOKEHMUSI, SIBJSIETCS TECTUPOBAHUE CHUCTEMBI
Y BBOJ B dKcIuTyartanuto. [locne npoBeaeHus ruipaBIMuecKuX UCIIBITAHUHN MOAMUCHIBAETCS aKT padorT.

Komnanust «HoBBII 1mocamy MPOU3BOANT MPOCKTHPOBAHUE, MOHTAX, ITyCKO-HANAIKy BHYTPCH-
HUX DJIEKTPUYECKUX CEeTel 3AaHMs U AJIEKTPOIIMTOBBIX, OOCITY>KMBAHUE CHUCTEM 3JIEKTPOCHAOKEHUS,
OCBEIICHUS U 3a3€MJICHHUSI.

[Tpouecc paGoThl IPOXOAUT B HECKOJBKO ATamnoB. Ha cTtapre nHxkeHepsl Halllelt KOMIaHUH TPO-
BOJAIT o0ce0oBaHNE 00BEKTa, TOAOUPAIOT ONTUMAIBHOE PEIICHHE, OTBEYAIOIIee MOKETaHUsIM 3aKa3-
YHKa U HOPMATHUBHBIM TPeOOBAaHUSAM, CO3MAOT MPOEKT pa3MEIICHHs BCEX IJIEMEHTOB CHUCTEMBI dJIEK-
TpocHabxeHus. [lanee cienyer yctaHOBKa HOBOTO OOOpY/IOBAaHHS WM 3aMEHa CTaporo, cOopka, mpo-
KJIaJIKa CeTel U IIEMEHTOB KOMMYHUKAIIUH.

3aBepIaeT mpoIecc peryupoBKa, TECTUPOBAHUE U 3aITyCK B SKCIUTYaTaIlMI0 CUCTEMBI JJIEKTPO-
cHaOxeHus. B xo/ie 3TOro sTana aHaTM3UPYIOTCS MMOKa3aTeIl COMPOTUBICHUS, TIPOBEPSIETCS U3OISAIUS
kabenst, mapameTpsl Y30 u 6€30MacHOCTh CUCTEMBI.

IIpakTHyeckas 4acTh: BOIPOCHI s coOece0BaHMs.

BelnmonHeHNE TBOPUYECKOIO 3a/1aHMS: TIOCTPOEHUE HA TUIAHE YCTPOUCTBO U PACIIOJIOKEHUE BHYTPEHHHUX
MH)KEHEPHBIX CUCTEM.

Bonpocsr:

BHyTpeHHUE NH)KEHEpHBIE CUCTEMBI.

CuCTeMBI TOPSYEro M XOJIOAHOTO BOJOCHAOKECHHSI.

CucteMbl OTOIUIEHUS.

CucremMsbl JIEKTPOCHAOKEHHUS.

CucTeMbl KaHaJIM3alHH.

CucreMsl BECHTUIISITUH.

CucTeMbl IEHTPAIBHOTO U JIOKAIBHOTO KOHAWIIMOHUPOBAHMS BO3IYXa.
DHeprocHaOXeHne COBPEMEHHBIX 31aHUH.

HHxeHepHO-TeXHHYeCKoe oOecrieueHue 3/1aHui.

10 Cuctembl OTOIUICHUSI KOHBEKTUBHO-M3TYJAIOIIETr0 JEHCTBHUS.

11. DnexTpuueckoe OTOIUICHHE.

12. CucreMsl aBTOHOMHOTO XOJIOIHOT'O BOIOCHAOKEHUS.
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13. TIpoTuBOMOKApHBIN BOAOIIPOBO/I.

14. T'a3ocHabxeHue.

15. CanurtapHo-TeXHUYECKOE 000PYIOBaHUE.

16. Mycopoynanenue.

17.  ABromaruzanus mporiecca peryJupoBaHus MUKPOKIMMATa, CUCTEM OCBEIICHUS U IPYTUX
WHXCHEPHBIX KOMMYHUKAIIHH.

Jlureparypa:

OcHoBHasi JiuTEeparypa:

1. lllykypos N.C. UnxenepHsbie cetu [ DnekTpoHHbId pecypc] : yueonuk / N.C. llykypos, U.I". JIps-
koB, K.MI. Mukupu. — D1€KTpOH. TEKCTOBbIE JaHHbIe. — M. : MOCKOBCKHI1 rOCYAapCTBEHHBIN CTPOU-
TenbHbIN yHUBepcuteT, Al [Tu Op Menua, ObC ACB, 2016. — 278 c. — 978-5-7264-1310-5. — Pe-
*uM joctyna: http://www.iprbookshop.ru/49871.html

2. ImXeHepHbIE CETH M COOPYXKEHUS [ DIeKTPpOHHBIN pecypc] : yuedHoe nocodue / P.P. Cadwun [u mp.].
— DNEeKTPOH. TEeKCTOBBIC NaHHble. — Kazanb: KazaHckuil HallMOHATBHBIN HCCIIEI0OBATEIBCKUM TEXHO-
noruveckuit yausepcurert, 2015. — 155 ¢. — 978-5-7882-1716-1. — Pexxum nocryma:
http://www.iprbookshop.ru/62170.html

3. Kopsyn H.JI. MmxenepHble cpeacTBa 01aroycTpornCcTBa rOPOACKON cpebl [ DIeKTPOHHBIN pecypc]:
yuebHoe mocoOue Ui MPaKTHYECKUX 3aHATHH CTyIeHTOB crernuaibHocTeil 270100 «ApXuTeKTypay,
MarucTepcKoil mporpaMmbl «ApXUTEKTypa yCTOWYUBOM cpeanl ooutanus» 270100.68 (AYCwm)/ Kop-
3yH H.J.— DnexTpoH. TekcroBbie nanubie.— CapaTtoB: By3oBckoe obpaszoBanme, 2014.— 157 c.—
Pexxum noctyna: http://www.iprbookshop.ru/20407 .— 3BbC «IPRbooksy, o mapoito
JonosiHUTe/ILHAS JIUTEPATypa:

1. Opnos E.B. HnmxenepHoe o6opynoBaHue 3aHUNA U TEPPUTOPUIA [DIEKTPOHHBIA pecypc]: KOHCIEKT
nexuuit/ OpnoB E.B.— DnekTpoH. TekcToBble AaHHbIe.— M.: MOCKOBCKHI TOCYIapCTBEHHBIA CTPOHU-
TEIbHBIN YHUBEPCUTET, 9bC ACB, 2012.— 104 C— Pexxum JOCTYyIIA:
http://www.iprbookshop.ru/20004 .— 3BC «IPRbooks», 1o mapoJito

2. BonkoB A.A. OCHOBBI IPOEKTHPOBAHMS, CTPOUTEIBCTBA, JKCILIyaTallMy 3JaHUH U COOPYKEHHM
[DnexTpoHHbI pecypc]: yuebHoe mocobue/ Bonkos A.A., Tenmnuenko B.U., Jleitoman M.E.— Dnexk-
TPOH. TEKCTOBBbIE JaHHble.— M.: MOCKOBCKHII TrOCyJapCTBEHHBIN CTPOUTENbHbIN yHUBEpcUTeT, IbC
ACB, 2015.— 492 c.— Pexum pocryna: http://www.iprbookshop.ru/30437 .— 3BC «IPRbooksy, 1o
MIapOoJIIo

HNuTepHeT pecypcebl:

1. 5BC «YHuBepcurerckas 6ubimoreka oHnain» - http://biblioclub.ru

2. JluueH3WoHHAas  TOJIHOTEKCTOBas  0a3a  anmekTpoHHBIX  m3maHuii —OBC  «IPRbooks»
http://www.iprbookshop.ru

3. Hayunas snextponHnas 6ubnunoreka e-library — www.elibrary.ru

4. DnexTpoHHass OuOMMOTEKa W ANEKTPOHHBIA Karamor HayyHoi Oubanoreku CKOY —
http://catal og.ncstu.ru/

5. TocynapctBenHas mnyOnu4Has Hay4dHO- TexHuueckass Oubmmorexka Poccun. (I'TIHTB Poccumn)

www.gpntb.ru
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IIpakTuyeckoe 3ansaTue Ne/-8
Tema 4 . Hapysichvle unsicenHepHble cCUcmembl.

Heab: chopmupoBaTh 3HAHUS [0 OCHOBAM MPOCKTUPOBAHUS U TOJBEIACHUS HHXXEHEPHOTO 000pyI0-

BaHUS KOMIUIEKCOB MPEANPUATHI 00I1I€CTBEHHOTO Ha3HAUCHUS.

3HaTh: HAPYKHBIC HHKEHEPHBIE CHCTEMBI.

YMeThb: UCNONb30BaTh (DyH/IaMEHTAIbHBIC 3HAHUS, TIOJYyYCHHbIE B IIpolecce 00yUeHHUs, TSl IPOESKTHU-

pOBaHUSI apXUTEKTYPHOH Cpeapl Kak CHCTEMbl (YHKIMOHAIBHBIX, 00BEMHO-TIPOCTPAHCTBEHHBIX, WH-

KEHEPHO-TEXHUUECKUX U XYI0’KECTBEHHBIX KOMIIOHEHTOB.

dopMmupyemMble KOMIETEHIIUM:

YK-2 Croco0OHOCTh OMPEeNAaTh KPYT 33]a4 B paMKax IMOCTABJICHHOH e 1 BBIOMPATH ONTH-
MaJibHbIE CIIOCOOBI UX PELICHUS, UCXO0/IS U3 JEHCTBYIOLIUX MIPABOBBIX HOPM, HMEIOILIUX
PECYpPCOB M OTPaHUYCHUMU.

[1K-4 CnocoOHOCTh y4acTBOBaTh B pa3pabOoTKe U 0POPMIIEHUN apXUTEKTYPHO-TU3alHEPCKOTO
pasnena pabodeil JOKyMEHTAI1H.

AKTYaJIBHOCTb TeMbl OOBSICHSETCSI HEOOXOAUMOCTbIO TOJYYEHUS MPUKIIAJHBIX 3HAHUU 1JI MPOEK-
TUPOBAHMs apXUTEKTYpHOM Cpelbl KaK CHCTeMbl (DYHKIIMOHAJIBHBIX, 00BEMHO-IIPOCTPAHCTBEHHBIX,
VMH)KEHEPHO-TEXHUYECKHUX U XY 0KECTBEHHBIX KOMIIOHEHTOB.

Teopernyeckas 4acThb:

I'oponckas uHbpacTpykTypa - 3TO BCE, YTO 00ECIEeUYnBaeT HOPMAIBHOE CYIIECTBOBAHUE JIIO-
neii B ropoae. B coctaB nHGPAaCTpyKTYpHI BXOISAT BCE MPEANpUATHS cepbl 0OCTyKUBaHUS, BKITIOYAsI
TOPTOBIIIO, TOCTUHUIIBI, IPEANPHUATHS KU3HEoOecieueHus: U T.A4. B ropojackyto MHKEHEpHYIO UHpa-
CTPYKTYPY BXOJST: BOAOCHA0KEHHE U BOJIOOTBEICHHE, TEIJIOCHAOKEHNE, TPAHCIIOPT U JIOPOTH, HJIEK-
TpocHa0XXeHue, ra3 u T.J. ITO 3HAUUTEeNbHAs 4aCTh SKOHOMHKH CTpaHbl. MHppacTpykTypa - 3TO Kamnu-
TaJbHOE 000PYIOBAaHUE, UCTIONB3YEMOE JUTSl TPEOCTABICHHUS OOIIECTBEHHO JTOCTYITHBIX YCIYT, BKIIO-
Yas TPAaHCHOPT U TEJIEKOMMYHHUKALIUH, Ta30-, 3JIEKTPO- U BOJOCHAOKEHHE.

Cucrema 371eKTpOCHA0KEHHUST MOXKET BKJITIOYATh B CeOI:

- uctouHuku ’extposnHeprun: ['DC, TOC, conHeunas GaTapesi, BETpOreHepaTop;

- CHCTeMY Iepeaayn dJIEKTPOIHEPTUH: BO3IYIITHAS IMHUS dJIEKTponepeadn, KaOenbHas JTHHUS
AJIEKTpOIEpeaayuu, JEKTPOIIPOBOJIKA;

- CHUCTEMY IpeoOpa3oBaHUs SJIEKTPOIHEPTHH: TpaHCHOpMATOp, aBTOTpaHCHOPMATOp, BHINIPS-
MUTEIb, IPpeodpa3zoBaTeilb YacTOThl, KOHBEPTOP;

- CHCTEMY pacIpelesieHus] AIEKTPOIHEPTUU: OTKPHITOE PACIPENeIUTENIEHOE YCTPOICTBO, 3a-
KPBITOE PacHpeeTuTeIbHOe YCTPOUCTRO;

- CHCTeMY PEJNICHHON 3alllMThl ¥ aBTOMATHKH: 3aIUTa OT MEepeHanpsHKeHUs, TPO303allnTa, 3a-
IIMTA OT KOPOTKOTO 3aMbIKaHUsI, yroBas 3allluTa;

- CHCTEMY yIpaBJICHUS M CUTHAIM3AINN: CHCTEMA JUCIIETYCPCKON CBSI3M, aBTOMATH3HPOBAHHAS
crcTeMa KOHTPOJIs U yrpasieHus sHeprueii( ACKuY D), aBToMaTH3upoBaHHAs CUCTEMa KOMMEPYECKO-
ro yuéra sueprueit (ACKYD);

- CHUCTEeMY JKCIUTyaTalliu: TEXHOJIOTHYECKHUEe KapThl, rpaduKu Harpy3Kku, rpaduku perijiaMeHT-
HOT'O TEXHOJIOTHYECKOTO 00CITYy)KNBaHUS;

- CUCTEMY COOCTBEHHBIX HYXKJI: CHCTEMBI 000IpeBa, OCBEIECHHs], BEHTUJISAIMM B 3aHUSAX U CO-
OPYXEHHUSIX, IJe pa3menieHbl dsemMeHTsl COC;

- CHCTEMY TrapaHTHPOBAHHOTO 3JIEKTPOCHAOKEHUsI HanOoJiee OTBETCTBEHHBIX MOTPEOUTENEH:
HMCTOYHHK OecriepeO0iHOTr0 MUTaHusI, CUCTEMa aBTOHOMHOTO »JekTpocHabxkenust (CAD), cucrema pe-
3epBHOrO AekTpocHadxkenus (CPJ), mobunbHas cuctema aBapuiiHOro ssnekrpocHadxkenus (MCAD),
ABTOMaTHYECKUI BBOJ pE3€pBa.
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MoHTa)x cucTeMBl 3JIEKTPOCHA0XKEHUS OCYLIECTBISETCS B HECKOJIBKO 3TaNoB (OT MPOKJIAIKU
KaOeNIbHBIX Tpacc 0 MOAKIIOYCHUS TOTpeOUuTesneii SHeprun).

BBITOBBIE CTOYHBIE BOABI MOT'YT OTBOJAUTHCS B LIEHTPAIU30BAHHBIE FOPOJICKHE KaHAIN3ALMOH-
HBIE CETU M IIyTE€M OpPraHM3allMy MECTHOW KaHAJIM3alUHU C OTCTOMHMKAMU-CENITUKAMU Ul MOCIEAYIO-
1Ie¥ TPaHCIIOPTUPOBKHU B TOPOACKYIO KaHAJIU3ALIMIO.

WNuxenepHoe 000py10BaHNE M OCHAIIICHHE

WH)xeHepHble ceTH CHAa0XaroT TEIUIOM, BOAOH, Ta30M 3[jaHMs, pacloylokeHHbIe B ropojax. s
IIpMeMa 3TUX SHEPrOHOCUTENEH yCTpauBaroTCs BBOJBI K 34aHUsAM. CeTH MpOKIaIbIBAlOTCS 110 KOJUIEK-
TOpaM PA3JIMYHOrO TUIIA, pa3MEIacMble KaK B 3¢MJIE, TaK U 110 €€ IIOBEPXHOCTH.

Jl1g KaHaNM30BaHMS HACEICHHBIX ITYHKTOB NPEAYCMaTPHUBAIOTCS CUCTEMbI Pa3ZeiIbHOM, MOIy-
pa3fenbHON M KOMOMHUPOBAHHOW KaHAIM3aluu. BEIOOp cHCTEMBI OCYIIECTBIISIETCS C Y4€TOM TpeOoBa-
HUH K OYUCTKU MOBEPXHOCTHBIX CTOYHBIX BOJI, KIIMMAaTHYECKUX (AaKTOPOB, peiabeda MECTHOCTH.

JlpeHax — MH)XEHEPHOE COOpYXKEHUE, MPEIHA3HAYCHHOE /JIs MOHUKEHMSI YPOBHS TPYHTOBBIX
BOJI TEPPUTOPUH, SIBJISAETCSI OCHOBHBIM CIIOCOOOM OCYLIEHHS, PACCUMTAHHBIN HA JUINTENIBHBIA MEpUO
HEINPEPBIBHOTO IEUCTBUS.

JlpeHaxHble CUCTEMBI MIPEJCTABISAIOT COOOM OTAENbHbIC JMHUN WM APEHAKHYIO ceTb. B 3aBu-
CUMOCTH OT MOLIHOCTH IOTOKA 'PYHTOBBIX BOJ U PACIIOJIOKEHHUIO IPEHAXKA I10 OTHOLICHHUIO K 3alllUIIA-
€MOH TEPPUTOPHUM, APEHAXH Pa3[EIIAIOTCS HAa BEPTUKAJIBHBIE U TOPU30OHTAJIbHBIE B 3aBUCUMOCTU OT
KOHCTPYKLUHU TPUEMHBIX YCTPOMCTB M PACIIONIOKEHUS JIPEH B BOJOHOCHOM TOpu30HTE. Moryt ObITh
KaK OJIHOJINHEWHBIMM, I1€PEXBATHIBAIOLIMMHI I'PYHTOBBIE BOJBI C OJHOM CTOPOHBI, TAK U JBYXJIMHEUHBI-
MH, C ABYMS JAPEHAKHBIMU JIMHUSAMH, [1€PEXBATHIBAIOIINMU IPYHTOBbIE BOJBI C JBYX CTOPOH Ha 0O0Jb-
KX 10 IJIOLIAH, JUOO0 CIO0XKHBIX MO pesbedy TEPPUTOPUSIX.

['opoackoe ocBellleHHE pellaeT yTUIMTApHbIE 3aJauyd, OoOecreurBas HOPMaJbHBIH CBETOBOM
PEKUM U IU3aMHEPCKHE, 33 CUET APXUTEKTYPHO-XYJ0KECTBEHHOIO OCBEIICHHMSI, PEILIEHUS PEKJIAMHBIX
3aja4 U obecrieurBasi KOMMYHUKALIUKA B TEMHOE BPEMSI CYTOK.

Ha3naueHue ropoickoro 0CBETUTEILHOI0 000PYAOBaHUS:

Ocgerienre Maructpajieid — J0KHO 00ecTIieYuTh HOPMAaTUBHYIO SIPKOCTh MOKPBITHH ITpoe3skei
YacTH B 3aBHCHMOCTH OT KaT€TOPHH U YHCIEHHOCTH HacelleHus B ropoje. OcBelieHne JOKHO ObITh
PaBHOMEPHBIM 1O BCEH MPOTSKEHHOCTH JOPOTU UM ¢ OoJiee IPKUM OCBELICHHEM €€ CJIOKHBIX y4acT-
KOB, IIEIIEXOIHBIX MEPEX0/I0B.

OcgerieHre TeppuTOpUil MUKPOPAOHOB, YJINII — JIaMIIbl HAKAJIMBAHUS U Ta30pa3psaHble JIaM-
TIBI

OcgerieHne 00LECTBEHHBIX 3aHUI U COOPYKEHUH, CHOPTKOMILIEKCOB

OcaelieHue 3€€HBIX HACAKICHUN

JlexopaTuBHOE OCBEIIEHHE BOJOEMOB, (DOHTAHOB

OcBellieHre apXUTEKTYPHBIX MaAMATHUKOB, aHCAaMOJIei

Pexnamuoe ocBemenne

CBeTOBbIE CUTHAJIBI

ITocTostHHOE

NnmromMuHanimonHoe

ABTOCTOSIHKM OCHAIIAIOTCS XO3SHCTBEHHO-MTUTHEBBIM, TPOTUBOMOKAPHBIM BOJIOIPOBOJIOM, I'O-
pSAYMM BOJOCHAOXKEHHEM, KaHAJM3aIlel, OTOMJICHUEM, JIEKTPOCHA0KeHHeM, 000pyAyIOTCS CaHUTap-
HBIMH y3JJaMU B COOTBETCTBHUH C 33JlaHUEM Ha MPOEKTUPOBAHHUE U JEHCTBYIOUIMIMU HOPMaMH C YUETOM
pa3MepoB, pexuMa dKCIUTyaTallid, YCIOBUN MOJKIIIOYEHHUS K TOPOJCKUM MHKEHEPHBIM ceTsiM. MHxke-
HEpHbIE CHCTEMBbl aBTOCTOSHOK, CBSI3aHHBIX CO 3/IaHUSIMHU JIPYroro Ha3HA4YeHHs JOJIKHBI ObITh aBTO-
HOMHBIMH OT CHCTEM 3THUX 3JaHHMH, TO €CTb UMETh CaMOCTOSTENbHBIE Y3JIbl BBOAA, MOJIKIIOUEHUS U
pa3Boaku. HxkeHepHble CUCTEMBl U 000pyA0BaHNE aBTOCTOSIHOK OTHOCSITCS K 1 KaTeropuu HaJeKHO-
CTH.

B nmoa3emMHBIX aBTOCTOSIHKaX CHUCTEMbl BEHTHJIALUU JAOJDKHBI ObITh JUIsl KaKJOTO dTaxka B Ipe-
Jienax dTaka. BBITSKHBIE BEHTUISIMOHHBIE IIaXThl aBTOCTOSHOK BMECTUMOCTHIO 10 100 MammHOMeCT
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pa3MmemaroTcss Ha paccrossHud 30 M OT MHOTOKBAapTHPHBIX JKMIIBIX JOMOB, YYaCTKOB JIE€TCKUX J0-
LIKOJBHBIX YUPEKIECHUN, CIAIbHBIX KOPITYCOB. BEHTHIISIIIMOHHBIE OTBEPCTHUS IIAXT PACIIONaraiTcs Ha
BBICOTE OT 2 M HaJl yPOBHEM 3EMIIH.

[IpoTuBOABIMHAS 3aIIUTA, TOXKAPHAS CUTHAIM3AIMS U SJIEKTPOTEXHUUECKHE YCTPOMCTBA IPOCK-
TUPYIOTCSL B COOTBETCTBUM C JACHCTBYIOIIMMHU HOpMaTUBaMU. CpellHssl OCBEIIEHHOCTh YJIUILI, JOPOI U
IIOLIAa/IeN - OCBELIEHHOCTh, CPEAHEB3BELICHHASI 110 TUIOIIA N,

IIpakTuyeckas 4acTh: BOIPOCHI Ui cOOECEOBAHMUS.

Bomnpocsl:

CucreMbl IPUTOYHO-BBITSKHON BEHTUIISILIUY.

OuncTky BO3ayXa.

Cucremsl 31eKTPOCHAOKEHUSI.

Cucrembl OCBEIICHUS.

Cucrembl BOIOCHAOKEHUSI.

CucTteMbl Hapy>KHOTO Ta30CHAOKCHUS.

CucreMsbl X071010CHA0XKEHUSI.

Cuctembl MycopoyIajeHus.

CucremMbl BOAOOTBO/IA.

Cucrembl KaHAJIU3AIUH.

. CuCTeMbI TOpsYero M X0JIOAHOTO BOJIOCHAOKEHUSI.

10. NnxeHepHbIC CETH.

11. JIpenaxkHast cuctema.

12. JluBHEeBas KaHATH3AIHS.

13. CucreMa nonuBa ¥ OPOLICHHS PUIIETAIONINX TEPPUTOPHUI 3AaHUI U KOMILIEKCOB.
14. O6opynoBanue At 0OCTYKUBAHHUS BOJHBIX YCTPOMCTB JaHIIA(THBIX KOMIUIEKCOB.

CoNooUu~rwWNEDNE

Jlureparypa:

OcHoBHas IMTEepaTypa:

1. HlykypoB U.C. UnxenepHsie cetu [DnexkrponHsbiit pecypc] : yuebnuk / U.C. Ulykypos, U.I'. [Ips-
koB, K.MI. Mukupu. — D1eKTpoH. TeKCTOBbIE JaHHbIe. — M. : MOCKOBCKUII rOoCyAapCTBEHHBIN CTPOU-
TenbHbIM yHUBepcuteT, At [In Op Meaua, 9bC ACB, 2016. — 278 ¢. — 978-5-7264-1310-5. — Pe-
*uM noctyna: http://www.iprbookshop.ru/49871.html

2. lHxeHepHBIe CETH U COOPYXKeHHUs [ DNeKTpoHHbIN pecypc] : yue6Hoe nocobue / P.P. Cadun [u np.].
— DIEeKTPOH. TEKCTOBBIEC NaHHble. — Kazanb: KazaHckuil HallMOHATBHBIN HCCIIEIOBATEIHCKUM TEXHO-
joruueckuil yauusepcurer, 2015. — 155 ¢. — 978-5-7882-1716-1. — Pexxum nocryna:
http://www.iprbookshop.ru/62170.html

3. Kop3yn H.JI. UnxenepHble cpefcTBa 6JaroycTpoiicTBa ropockoil cpeasl [DneKTpoHHbIN pecypcl:
yueOHOe mocobue il MPAaKTUYECKUX 3aHATUH cTyneHToB cneruanbHocTeil 270100 «ApxuTekTypay,
MarucTepcKoi mporpamMmbl «ApXHUTEKTypa yCTOWUMBOM cpeabl ooutanus» 270100.68 (AYCwm)/ Kop-
3yH H.J.— DnextpoH. TekcroBbie nanueie.— CapaTtoB: By3oBckoe obpaszoBanme, 2014.— 157 c.—
Pexxum noctyna: http://www.iprbookshop.ru/20407 .— 3BbC «IPRbooksy, 1o maposto
JlonoJIHUTE/IbHASA JIUTEPATYpA!

1. Opnos E.B. UnxenepHoe obopynoBaHue 3JaHUN M TEPPUTOPUI [ DIEKTPOHHBIN pecypc]: KOHCIEKT
nexuuit/ Opnos E.B.— DnexTpoH. TekcToBble AaHHbIe.— M.: MOCKOBCKHIA TOCYIapCTBEHHBIN CTPOU-
TEIIbHBIN YHUBEPCUTET, 9BbC ACB, 2012.— 104 c— Pexxum JOCTYyIIA:
http://www.iprbookshop.ru/20004 .— 3BC «IPRbooks», o mapoJito

2. BonkoB A.A. OCHOBBI IPOEKTUPOBAHHUSA, CTPOMUTEILCTBA, IKCIUIyaTallMd 3/aHUNH U COOPYXKEHHU
[DnexTpoHHbI pecypc]: yuebHoe mocobue/ Bonkos A.A., Tenmnuenko B.U., Jleitobman M.E.— Dnexk-
TPOH. TEKCTOBBbIE JaHHble.— M.: MOCKOBCKHII TOCy1apCTBEHHBIN CTPOUTENbHBIN yHUBEpcUTeT, IBC
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ACB, 2015.— 492 c.— Pexum mpocryma: http://www.iprbookshop.ru/30437 .— DBC «IPRbooksy, mo
MapOITIO

HNHTepHET pecypcenl:

1. OBC «YHuBepcurerckas 6ubimoreka onnaiiny - http://biblioclub.ru

2. JluneH3WOHHAs  TOJHOTEKCTOBas  0aza  anekTpoHHbIX  m3gaHuii —ObC  «IPRbooks»
http://www.iprbookshop.ru

3. Hayunas snekrponnas oubnuoreka e-library — www.elibrary.ru

4. DnexktpoHHass OuOMMOTEKa W AIIEKTPOHHBIA Katasor Hay4yHoi Oubmmoreku CKOY —
http://catal og.ncstu.ru/

5. TocymapcrtBeHHass myOauuyHass HaydHO- TexHuueckas Oubmmorexka Poccuu. (I'TIHTB Poccun)

www.gpntb.ru
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IpakTuyeckoe 3ansaTue Ne9-10
Tema 5 . Qbopyoosanue u 61a20ycmpoiicmea 1anouiagpmusvix Komniekcos. Qvopyoosanue cpedo-
861X KOMn1eKkco8. OyHKUuoHaibHble OCHOBbL NPOCKMUPOSAHUA U YCMAHOBKU UHHCEHEPHO20 000DY-
006aHus.

Hean: chopMupoBaTh y CTYACHTA IEIOCTHOE MPECTABICHUE O TEHACHIMIX Pa3BUTUS WH)KEHEPHOTO

000pya0BaHus JTaHAMA(QTHBIX KOMITJICKCOB.

3HaTb: oOopynoBaHue M OJaroycTpoiicTBa JaHAMAPTHBIX KOMILIEKCOB. OOOpyIOBaHUE CPEIOBBIX

KOMILIEKCOB. DYHKITMOHAIBHBIC OCHOBBI IPOSKTHPOBAHUS M YCTAHOBKH HHXCHEPHOTO 000PY-T0BaHHUSL.

YMeTh: UCIONB30BaTh (DyHaMEHTAIBHBIC 3HAHHS, ITOJIyYCHHBIE B MPOIIECCE OOYUYCHHUS, IS IPOCKTH-

pOBaHUSI ApXUTEKTYPHOH Cpeabl Kak CHCTEMbl ()YHKIMOHAIBHBIX, 00BEMHO-TIPOCTPAHCTBEHHBIX, WH-

KCHEPHO-TEXHUUYECKUX U XYJ0KECTBEHHBIX KOMITIOHEHTOB.

®opmMupyeMble KOMIIETEHIMU:

YK-2 CriocoOHOCTB ONpeNeNaTh KPYT 3aJa4 B paMKax IMOCTABJICHHOM 1IeIH U BBIOMPATh ONTH-
MaJIbHBIE CIIOCOOBI MX PEUICHHUS, HCXOS U3 JICHCTBYIOMINX MPABOBBIX HOPM, UMEIOIINX
PECYpPCOB U OTpaHUYCHUIA.

[IK-4 CrocoOHOCTh y4acTBOBATh B pa3pabOTKe U OPOPMIICHUN apXUTCKTYPHO-TU3aHHEPCKOTO
paszena paboueil TOKyMEHTAIUH.

AKTYaJIbHOCTh TeMbl O0BSCHSACTCS HEOOXOAMMOCTBIO MOJYYEHUs MPUKIAAHBIX 3HAHUM JUIS IPOEeK-
TUPOBAHUS APXUTEKTYPHOW Cpelbl KaK CHCTEMbl (YHKIMOHAJIbHBIX, OOBEMHO-IIPOCTPAHCTBEHHBIX,
UH)XEHEPHO-TEXHUYECKUX U XY 0KECTBEHHBIX KOMIIOHEHTOB.

Teopernyeckasi 4acTh:

WHxeHepHble CUCTEMBbI MOJAPAa3yMEBAIOT IMOJ coO0O0Il HallpaBJIEHHbIE Ha MOJJEpXKaHUE ecTe-
CTBEHHOT0 (DYHKIIMOHHPOBAHMS TeXHHUecKue pemieHus: JlanamadTHbIX KOMIUIEKCOB. B GonbIIMHCTBE
CIIy4aeB MH)KEHEpPHBIE CHUCTEMbI, yCTaHABIMBAaEMble IIpU OJAaroycTpoicTBE, BKIOYAIOT B ce0s MOBEpX-
HOCTHBIM BOJOOTBOJI, TOUYECYHBIN JPEHAX, CUCTEMbl AaBTOMATHYECKOI0 U IMOJIyaBTOMaTUYECKOIO IOJIU-
Ba, & TAK)KE OCBELICHUE.

ITonuB: cucrema mojiMBa COCTOUT U3 MOJ3EMHOM CETH LUIAHTOB U3 MOPO30YCTOMYMBOIO IIjIa-
CTHKAa M HaJ3€MHBIX 3JIEMEHTOB Bojomnoaayu. [lo cBoeMy Ha3HaueHUIo (aBTOMAaTUYECKHUH / MOJIyaBTO-
MaTHUYECKHI / py4HOW) OHa JOIMOJIHAETCS PA3NUYHBIMU PACTBUIMTEISIMH, KJalaHaMu, (QUIbTPamH,
TallMepaMH, BJIArOMEPAMH, HACOCaMH, EMKOCTSIMH W NPOYMMH yCTPOMCTBaMU 1O Bamemy kenaHuro.
[Tpu npoexkTHpoBaHUM JaHIMadTa CUCTEMa MOJIMBa Pa3padbaThIBAETCs ¢ YIETOM CO3/1aHUSI €CTECTBEH-
HOM BJIaKHOCTH Ccpefibl UIsl pacTeHui. Jlpyroil cocraBisioniel HHXEHEpHOro JaHAma(THOTO OCHAIIe-
Hus sBisgercs cBeT. CUcTeMa OCBEUICHMsI PElIaloT MIMPOKUN CIIEKTp 3aJad M ACJIUTCS Ha HECKOJBKO
KaTEropHil:

@OyHKIIMOHANBbHOE (TIOBCEIHEBHOE) — OCHOBHOE Ha3HAU€HHE OCBEIIECHUS MO/ICBEYMBAHUE JIOPO-
K€K ¥ OCHOBHBIX 30H JIJIsl 0OecTieueHus yao0cTBa, 6€30macHOCTH M KOM(OPTHOCTH MEPEIBIKEHHUH TT0
ydacTky. Harme Bcero I JaHHOT'O BHUJIa OCBEILECHMS HUCIIOIB3YIOTCA JEKOPATUBHBIE CBETUIIBHUKH, KO-
TOpbIE BIKUCHIBAIOTCS B OOLIUI M3aifH B THEBHOE U HOYHOE BpEMSI.

JexypHoe — Ha3HAYCHHUE: OCBELIECHUE IEPUMETPA, MOABE3IHBIX IIyTeH U XO3AWCTBEHHBIX I10-
cTpoek. JlexxypHoe OcBelleHHe OOBIYHO CBETHT BCE TEMHOE BPeMs CYTOK JUIsl ONTUMAaIbHON pabOThI
cucteM BHUeoHaOMoaeHHs. JlanamadTHOE — ¢ TOMOIIBIO CBETUIBHUKOB PAcCTaBIISAIOTCS CBETOBBIE U
[IBETOBBIE aKI[EHThl Ha ra3oHax, JepPeBbsiX U KycTapHUKax. C MOMOIIbIO OCBEHICHUS MOKHO JTOOUTHCS
pa3nu4HbIX 3P PEKTOB: aTMOChEpPbl OOIBIIOrO MPa3 HUKA WK TAUHCTBEHHOTO yrojika. OpUruHaibHbIM
pellIeHrnEeM CTaHeT YCTaHOBKA CBETHJILHUKOB B BOJIOEMBI U pydei (JIyuu cBeTa B BOJIE MPEIOMIIIIOTCS U
Balll BOJIOEM CTAHOBUTCSI HACTOSIIMM YKpaleHHeM caja). [ pyHTOBbIe CBETHIIBHUKU — 3ariyOssiFoTCs
B 3€MJTIO WJIM OETOH JUIs MTO/ICBETKH BEPTUKAIBHBIX OOBHEKTOB.
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HeManoBaxHOW 4acTbl0 MH)KEHEPHBIX CHCTEM SIBJIIETCS NMOBEPXHOCTHBIM BOAOOTBOA. Ero
YCTPOMCTBO MO3BOJISIET M30EKATh 3aCTOSI TAIBIX BOJ U OCaakoB. JIMIIHSS BoJga oTBOAMTCS ¢ Barrero
Y4aCTKa CUCTEMOU TOXKACIPUEMHUKOB U JTOTKOB. COBpPEMEHHBIE TEXHOJIOIMH MTO3BOJIUIN 3HAUYUTEIBHO
YIPOCTUTH MPOLECC BOAOOTBEACHUS U CIIEJaTh €ro IIPaKTUYECKU HE 3aMEeTHBIM I Bac. Jlu3aiH pe-
LIETOK TApMOHUYHO BIMILETCS B CTHIIb Baiero cana.

IIpoexT cerell MHXKEHEPHBIX KOMMYHUKALIMI U MHKEHEPHAs IIOATOTOBKA TEPPUTOPHUM CBOISATCS
TJIaBHBIM 00pa3oM K COCTaBJICHHIO MPOEKTa CeTed BOJAOMOTPEOIeHUs, IpeHaXKa, KaHATU3allluu, JJIeK-
TPOCHA0XKEHUS, CITA00TOYHBIX YCTPOUCTB (paano, TenedoH u ap.).

CrniocoObI pa3meleHus: 1 IpoKJIaJAKU MOA3EeMHBIX WHXKEHEpPHBIX ceTeil. [Ipu cTtpoutenscTBe HO-
BBIX M PEKOHCTPYKLHMH CYHIECTBYIOIIUX IOCEJICHUM, KUJIBIX PAlilOHOB U MHUKPOPAWOHOB IOA3EMHBIE
MHXEHEPHBIE CETU MPOEKTUPYIOTCS KOMILIEKCHO - C YYETOM HauyepTaHUs YJIMYHO-IOPOKHOM CETH,
pa3MenieHus KpymHbIX MOTpeOuTeei, Xxapakrepa penbeda u I1pyrux (GpakTopos.

Oco0eHHOCTH TPacCUPOBKHU MH)KEHEPHBIX CETE€H CBSI3aHbl C UX TEXHUYECKMMM XapaKTEPUCTH-
KaMH M 0COOCHHOCTSIMH (yHKIMOHMpOBaHUS. CeTu sHEeprocHadXeHHsl U BOJOIPOBOAA MPOKIaIbIBa-
FOTCSl MO KOJBLEBOW WM MOJYKOJbLEBOW cxeMaM. [Ipoknanka cereld KaHAJIIM3alMKU CBSI3aHA C pejibe-
(oM MECTHOCTU U MECTOMOJIOKEHUEM OYHCTHBIX COOPYKEHHH, K KOTOPBIM OHH OTBOJATCS. OHU TPO-
EKTHPYIOTCS 110 CXEME «CTBOJ - BETBH». [Ipu 3TOM HanOoJbIee 3HaYeHNE UMEET TPACCUPOBKA «CTBO-
J1a» U «OCHOBHBIX OTBETBJICHUI» - KAHAJIU3ALMOHHBIX KOJUIEKTOPOB.

JloxneBast kaHanu3alus (U3BECTHAS TAKXKE KaK JMBHEBAs KaHAJIM3alMsl WM JUBHEBKA) — 3TO
CJIOYKHAsl MH)KEHEpHAasl CUCTeMa, IpeIHa3HAYeHHas sl OPraHU3aluyd OTBOJA JTOKJIEBBIX U TaJIbIX BOJ
3a Mpezelibl TOPOACKUX TEPPUTOPUNA MM ydacTKoB. IIpole roBops, 10Ka€Bble U Tallble BOJbI OTBO-
JSITCA 110 CETSAM JIMBHEBOM KaHAIM3allUU C BBIIIYCKaMU B KOJUIEKTOP, BOJIOEMbI WJIM IPUIOPOKHBIE KIO-
BeThl. [IpeHaKHYI0 KaHAJIM3ALUIO pa3padaTeIBarOT A1l cOOpa M OTBOJAA TPYHTOBBIX BoA. OOBIYHO npe-
Ha)KHYIO U JINBHEBYIO KaHAIM3aLMU TPOKJIA/IBIBAIOT MApaUIeNIbHO U TIOJI OTHUM YIJIOM.

CoBpemeHHasl cucTeMa JIMBHEBOM KaHAIM3allMu COCTOUT U3 psla B3aUMOCBS3aHHBIX U B3au-
MOJIOMOJTHSFOIIUX JIEMEHTOB M BKJIIOYAET: - IMBHEBHIC JIOTKU (KaHAJBI, KeJl00a); - MeCKOyIOBUTEINH;

- JOXACTIPUEMHHUKH (OKIETPUEMHBIE KOJIOALBI); - KaHAJIM3allMOHHbIE TPYOBI; - KOJIJIEKTOpA; - CMOT-
POBBIE KOJIOALIBI.

JlokneBylo KaHaIM3alUI0 HEOOXOAWMO IMPOEKTUPOBATh KaK KOMIUIEKCHYIO CHCTEMY HHXKe-
HEpHBIX CeTel M OT KayecTBa €€ YCTPOMCTBa HANpsAMYIO 3aBUCUT OpPraHU3alMs MOJHOTO U OBICTPOTrO
OTBOJIa TOBEPXHOCTHOI'O CTOKA.

[Tpu pa3paboTke NPOEKTOB JUBHEBOM CUCTEMBI YUUTHIBAETCS MHOXKECTBO (PaKTOPOB:

- aHanu3 OajaHca BOJOMOTPEOICHUS U OTBEACHUS CTOUYHBIX BOJI;

- pacxo/ibl CTOKA JI0’KJEBBIX BOJ (MHTEHCUBHOCTh U KOJIMYECTBO OCAKOB);

- IJIOLIA/1b CTOKA;

- pacyeTHasi MPOAOKUTEIHHOCTh MPOTEKAHUSI AOXKAEBBIX BOJ MO MOBEPXHOCTH U TpyOam A0
pacueTHOro CeYeHUs;

- penbed) MECTHOCTH U MHOXECTBO IPYTUX 00CTOSTENbCTB.

Jlyig cokpallileHus: JUIMHBI TPyOOIPOBOIOB JOKIEBOM KaHAJIM3AallMd MaKCUMAaJbHO HCIIONb3Y-
10T BO3MOXHOCTb OTBOJA BOJBI IO BOAOOTBOIHBIM JOTKaM. CHCTEMa NMOBEPXHOCTHOIO BOJOOTBOAA
nercTBuTenbHO 3(G(EKTUBHA, a TJIABHOE, SKOHOMHUYHA. [IpW MOBEPXHOCTHOW CHCTEME BOJIOOTBOJIA
BJI0JIb KpaliHEN MOJI0CHI TPOTYyapa, NOABE30B K 3JaHHI0, C HATOPHOW CTOPOHBI O3E€JIEHAEMBIX Y4aCTKOB
yCTpauBaloT JIOTKM Ui JIUBHEBOW KaHalIM3alMU. B MOHM)KEHHBIX MecTax, BO3Jie 3AaHMN MOJ BOIO-
CTOYHBIMU TPYOaMU pa3MelaroTcs TOU€UHbIe BOJOCOOPHUKH — JoxaenpueMHuku. [locpeacTsom Tpyo
JOXKICTIPUEMHUKN COEAMHSIIOT C JTOKIEBOM KaHanuzanueil. K nokaenpueMHUKy TakKe JOImycKaeTcs
MPUCOETUHEHNE IPEHAXKHBIX TPYOOIIPOBOIOB.

HpaKanecxaﬂ YacCTb: BOIIPOCHI AJIA CO6€C€HOBaHI/IfL

Bomnpocer:
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1. TexHOMOTMYECKHE XapaKTEPUCTUKN OCHOBHBIX BHJIOB U TUTIOB 00OPYJOBaHMUS.
2. NmxeHepHOoe 000pyA0BaHUE JaHIIA(THRIX KOMIUIEKCOB B TOPOACKOH cpeje.
3. B3aumoneiicTBIE SCTETHYECKUX U MMPArMaTHYECKHX 3a/1a4 B IPEIMETHO-IIPOCTPAHCTBEHHOI cperie.
4. OyHKIMOHAIBHBIE OCHOBBI ()OPMHUPOBAHUS OTJCIBHBIX IPYIII 000PYIOBaHUSI.

Jlureparypa:

OcHoBHasi JiuTEparypa:

1. HlykypoB U.C. Unxenepusie cetu [Inekrponnsiii pecypc] : yueonuk / M.C. Ulykypos, N.I. [1ps-
koB, K.M. Mukupu. — DJIEKTPOH. TEKCTOBBIE TaHHbIE. — M. : MOCKOBCKHI TOCYAapCTBEHHBIN CTPOU-
TenbHbIN yHUBepcuteT, Al [Tu Op Menua, ObC ACB, 2016. — 278 c. — 978-5-7264-1310-5. — Pe-
*uM joctyna: http://www.iprbookshop.ru/49871.html

2. Im>XeHepHBIE CETH M COOPYKEHUS [ DIEKTPOHHBIN pecypc] : yuedHoe nocodue / P.P. Cadwun [u mp.].
— DJEeKTPOH. TEKCTOBBIC JaHHble. — Kazanb: Kazanckuil HallMOHAIBHBIN UCCIIEI0BATEIbCKUI TEXHO-
Joruyeckuit yausepcuret, 2015. — 155 ¢. — 978-5-7882-1716-1. — Pexxum pocrymna:
http://www.iprbookshop.ru/62170.html

3. Kopsyn H.JI. MmxenepHble cpeacTBa 01aroycTpornCcTBa rOPOACKON cpelbl [ DIEeKTPOHHBIN pecypc]:
yuebHoe mocoOue Uil MPaKTHUECKUX 3aHATHH CTyNeHTOB cnenuaibHocTeil 270100 «ApXuTeKTypay,
MarucTepcKoil MporpaMmbl «ApXUTEKTypa yCTOWYUBOM cpeanl ooutanus» 270100.68 (AYCwm)/ Kop-
3yH H.J.— DnexTpoH. TexcroBbie nanubie.— CapaTtoB: By3oBckoe obOpaszoBanue, 2014.— 157 c.—
Pexxum noctyna: http://www.iprbookshop.ru/20407 .— 3BC «IPRbooksy, o mapoito
JlonosHUTe/ILHAS JIUTEPATYpPAa:

1. Opnos E.B. Hnmxenepuoe o0opynoBaHue 3AaHUNA U TEPPUTOPHIA [DIEKTPOHHBINH pecypc]: KOHCIEKT
nexuuit/ OpnoB E.B.— DnekTpoH. TekcToBble AaHHbIe.— M.: MOCKOBCKHI TOCYIapCTBEHHBIA CTPOHU-
TEIbHBIN YHUBEPCUTET, 9bC ACB, 2012.— 104 C— Pexxum JOCTYyIIA:
http://www.iprbookshop.ru/20004 .— 3BC «IPRbooksy, o maposito

2. BonkoB A.A. OCHOBBI NMPOEKTUPOBAHUS, CTPOUTENBCTBA, SKCIUTyaTallUU 3JIaHUA U COOPYNKEHUU
[DnexTpoHHbI pecypc]: yuebHoe nocobue/ Bonkos A.A., Tenmnuenko B.U., Jleitobman M.E.— Dnexk-
TPOH. TEKCTOBBIE JaHHble.— M.: MOCKOBCKMI IOCyJapCTBEHHBIN CTPOUTENBHBIN yHHBepcuTeT, ObC
ACB, 2015.— 492 c.— Pexum gocryma: http://www.iprbookshop.ru/30437 .— DBC «IPRbooksy, mo
eI

HNuTepHeT pecypcebi:

1. O5BC «YHuBepcurerckas 6ubimoreka oHnain» - http://biblioclub.ru

2. JluneH3WoHHas  TOJIHOTEKCTOBas  0Oa3a  anmekTpoHHbIX  m3manwii —OBC  «IPRbooks»
http://www.iprbookshop.ru

3. Hayunas snextponnas oubnunoreka e-library — www.elibrary.ru

4. DnexTpoHHass OuOMMOTEKa W AJIEKTPOHHBIM Katajor HayyHod Oubimnoreku CKOY —
http://catal og.ncstu.ru/

5. TocynapctBeHHas nyOnuyHas Hay4dHO- TexHMueckass Oubmmorexka Poccuu. (I'TIHTB Poccumn)

www.gpntb.ru
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IIpakTuyeckoe 3ansaTue Nell-12
Tema 6 . IInanuposxa pacnonoxicenus c6enoOmexXHu4ecKko20 000py008aAHUs HCUTLIX U 00UieCmeeH-
HbIX nOMeuieHUl.

Heab: chopMupoBarh y CTyAeHTa IEIOCTHOE MPEJICTaBICHHE O CBETOTEXHUYECKOM O0OpYyIOBaHUU

KHWIBIX U OOIICCTBEHHBIX TOMEIIICHUH.

3HATh: MJIAHUPOBKY PACIOJIOKEHUSI CBETOTEXHUYECKOTO 000pYA0BaHUS JKUJIBIX U OOIIECTBEHHBIX I10-

MEIICHUH.

YMeThb: UCNONb30BaTh (hyH/IaMEHTAIbHBIE 3HAHUS, TIOJYyYCHHbIE B IIpoliecce 00y4YeHHUs, TSl IPOCKTHU-

pOBaHMsI apXUTEKTYPHOI cpe/ibl KaKk CUCTeMbl (YHKIIMOHAJIBHBIX, 00BEMHO-TIPOCTPAHCTBEHHBIX, UH-

HKEHEPHO-TEXHUYECKUX U XYI0KECTBEHHBIX KOMIIOHEHTOB.

®opMupyemble KOMIETEHIIUM:

YK-2 Croco0OHOCTh OMpeeNATh KPYT 33724 B paMKaX IMOCTABJICHHOM 1IETU W BRIOMPATH OITH-
MaJibHbIE CIIOCOOBI UX PELICHUS, UCXO0/s U3 ACHCTBYIOUINX MTPABOBBIX HOPM, UMEIOIIUX
PECYPCOB 1 OTPAHUYEHUM.

[1K-4 CnocoOHOCTh y4acTBOBaTh B pa3pab0OTKe U 0POPMIIEHUU apXUTEKTYPHO-TU3alHEPCKOTO
pasnena pabodeil JOKyMEHTAI1H.

AKTYAJIBHOCTb TeMbl OOBSICHSETCSI HEOOXOAUMOCTbIO TOJYyYEHUS] MPUKIIAJHBIX 3HAHUU 1JI MPOEK-
TUPOBAHMs apXUTEKTYpHOM Cpelbl KaK CHUCTEMbl (DYHKIMOHAIBHBIX, 00BEMHO-IIPOCTPAHCTBEHHBIX,
VMHKEHEPHO-TEXHUYECKHUX U XY 0KECTBEHHBIX KOMIIOHEHTOB.

Teopernyeckas 4acThb:

OO1ee ocBeleHUe TAI0T TPAAUIIMOHHbIE IOTOJIOYHbIE CBETHIIBHUKH, JIIOCTPBI. Halle Bcero 3To
HEIPSBIIEKATEIIBHOE U CKYYHOE PELICHUE: POBHBIM, IIJIOCKUM, U3JIMIIHE SIPKUNA CBET. TOT e ypOBEHb
OCBEIIEHHOCTH MOXET ObITh JOCTUTHYT C MOMOIIBIO HECKOJIBKUX UCTOYHUKOB CBETA, KOTOpPBIE OyAyT
CO3/1aBaTh OCBELICHHbIE OCTPOBKU. HacTeHHble Opa ¢ HampaBlIeHHEM CBETa BBEPX U BHU3, TOUECUHBIE
CBETUJIbHHMKH, TOPILEPbl — BCE 3TO aJbTEPHATHUBHBIE PELICHUsI OOIIEro OCBEIIEHUs, KOTOpble Haubo-
JIee 4acTO UCIIONIBb3YIOTCSA B AMEPUKAaHCKUX HHTEpbEpax.

PaGouee ocBelieHue OpUEHTUPOBAHO HA ONpeAeTeHHYI0 Lenb. OHO TOJKHO OBITh JOCTATOYHO
CHJIbHBIM, CKOHIICHTPUPOBAaHHBIM, 1aBasi BO3MOXHOCTb YUTaTh, MMCATh, pabd0OTaTh Ha KOMIIBIOTEPE, TO-
TOBUTH €1y 0e3 HampsuKeHHMsI M YTOMIIEHHUS 3peHHs (Jlamma Ha crojie, Opa y KpoBaTH, CBETHJIbHUKU
OKOJIO 3€pKaJia, Ta30BOM IUIUTHI U TIp.).

JlexkopaTuBHOE OCBELICHHE NPU3BAHO NOTYEPKHYTh MPONOPIUN KOMHATHI WM KaKHE-TO JEKO-
paTtuBHbIe AeTan. CIUIIKOM CUJIbHBIE CBETOBBIE aKIIEHTHI HE CO3/AaayT kemaemMoro 3¢ dekra, a ocBe-
IIeHUE MTOMEeLeHHsI TUIUTC AudpepeHnnaniu u coanaHCUpPOBaHHOCTH.

TakuM o0pa3oM OBITOBbIE CBETUIILHUKY MOPA3AEISAETCS Ha:

. MOTOJIOUHBIE (T10/IBECHBIE, YTOIUIEHHBIE, IEPE/IBUKHBIC);
. HACTEHHBIE (PUCTPOCHHBIE, MTOJIBECHBIE, TEPEIBUKHBIC);
. HACTOJIbHBIE (TIEPEHOCHBIE, TPUCTPOCHHBIE);

. HaroJibHbIe (IEPEHOCHBIE);

. BCTPOEHHbIE B 000py10BaHKE (KyXOHHAast MeOemb U Mp.).

HpaKanecxaﬂ YacTb: BOIIPOCHI AJIA CO6€C€HOBaHI/I$I.

Bonpocsr:

1. OO61uee ocselenue.

2. Pabouee ocBelcHHUE.

3. JlekopaTHBHOE OCBEIICHHUE.
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Jlureparypa:

OcHoBHas1 iuTEpaTypa:

1. HlykypoB U.C. Umxenepusie cetu [Dnekrponnsiii pecype] : yueonuk / U.C. Ulykypos, U.I'. [Ips-
koB, K.M. Mukupu. — DJIEKTPOH. TEKCTOBBIE TaHHbIE. — M. : MOCKOBCKHI TOCYAapCTBEHHBIN CTPOU-
TenpHBINA yHUBepcuTeT, Al [Tu Op Meaua, ObC ACB, 2016. — 278 c. — 978-5-7264-1310-5. — Pe-
xwuM goctyna: http://www.iprbookshop.ru/49871.html

2. NmxeHepHbIe CeTH U COOPYKEHUs [ DIeKTpOHHBIN pecypce] : yuebnoe mocodue / P.P. Cadwun [u ap.].
— DJEeKTpOH. TeKCTOBBIE JaHHble. — Ka3zanb: KazaHCkHil HALIMOHATIBHBIN UCCIIEI0BATENbCKUM TEXHO-
jJoruyeckuit yausepcuret, 2015. — 155 ¢. — 978-5-7882-1716-1. — Pexxum pocrymna:
http://www.iprbookshop.ru/62170.html

3. Kopsyn H.JI. UnxkeHnepHbie cpeacTBa 0JaroycTpoicTBa TOPOJICKOM cpebl [ DIEKTPOHHBIN pecypc]:
yuebHoe mocolue Ui MPaKTHUECKUX 3aHATUH CTyNeHTOB cnenuaibHocTeil 270100 «ApXuTeKTypay,
MarucTepCcKOi mporpamMMbl «ApXUTEKTypa ycToiunBon cpeasl ooutanus» 270100.68 (AYCwm)/ Kop-
3yH H.J.— DnexTpoH. TekcroBbie nanubie.— CapaTtoB: By3oBckoe obOpaszoBanme, 2014.— 157 c.—
Pexxum noctyna: http://www.iprbookshop.ru/20407 .— 3BC «IPRbooksy, 1o nmapoito
JlonosiHUTe/ILHAS JIUTEPATypa:

1. Opnos E.B. HnmxenepHoe o6opynoBaHue 3aHUNA U TEPPUTOPHI [ DIEKTPOHHBIN pecypc]: KOHCIEKT
nexuuit/ OpnoB E.B.— DnektpoH. TekcToBble AaHHbIe.— M.: MOCKOBCKHI TOCYIapCTBEHHBIA CTPOHU-
TEIbHBIN YHUBEPCUTET, 9bC ACB, 2012.— 104 C— Pexxum JOCTYyIIA:
http://www.iprbookshop.ru/20004 .— 3BC «IPRbooksy, o mapoJito

2. BonkoB A.A. OCHOBBI NPOEKTUPOBAHUS, CTPOUTENBCTBA, SKCIUTyaTallUU 3/IaHUA U COOPYKEHUU
[DnmexTpoHHEI pecypc]: yuebHoe mocodbue/ BonkoB A.A., Tennuenko B.U., Jleiiobman M.E.— Drnek-
TPOH. TEKCTOBbIE JaHHbIe.— M.: MOCKOBCKHII TOCYIapCTBEHHBIN CTPOUTENbHBIN yHHBepcuTeT, IBC
ACB, 2015.— 492 c.— Pexwum nocryna: http://www.iprbookshop.ru/30437 .— DBC «IPRbooks», o
MapoITIo

HNuTepHeT pecypcebl:

1. 5BC «YHuBepcurerckas 6ubimoTeka oHnain» - http://biblioclub.ru

2. JluueH3WoHHAas  TOJIHOTEKCTOBas  0Oa3a  amekTpoHHbIX  m3manwmii —OBC  «IPRbooks»
http://www.iprbookshop.ru

3. Hayunas snextponHnas oubnunoreka e-library — www.elibrary.ru

4. DnexTpoHHass OuOMMOTEeKa W AJIEKTPOHHBIM Katajor HayyHod Oubianoreku CKOY —
http://catal 0og.ncstu.ru/

5. TocymapcTBeHHas myOnmuuHasi HaydHO- TexHu4eckas OubOmmoreka Poccun. (I'TIHTB Poccun)

www.gpntb.ru
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IIpakTHyeckoe 3ansaTue Nel3-14
Tema 7 . IIpumenenue HOGvIX MAMEPUAIO8, KOMNbIOMEPHO20 YRPAGIEHUA CPEOOIl.

Heab: u3yueHne HOBBIX MAaTEPUAIOB, OCHOB KOMIIBIOTEPHOTO YIIPABICHUS CPEIOi, HOBBIX (hOPM TeX-

HOJIOTUYECKOT0 000PYJOBaHUSI CPEIOBBIX KOMIIJIEKCOB.

3HaTh: MaTepualbl KOMIBIOTEPHOI'O YIIPABIICHUS CPEOM.

YMeThb: UCNONb30BaTh (hyHIaMEHTAIbHBIE 3HAHUS, TOJYYCHHbIE B IIpoliecce 00y4eHHUs, TSl POCKTHU-

pOBaHMSI apXUTEKTYPHOH CpEIbl KaK CUCTEMbl ()YHKIIMOHATBHBIX, 00bEMHO-TIPOCTPAHCTBEHHBIX, HH-

KEHEPHO-TEXHUUECKHUX U XY10’KECTBEHHBIX KOMIIOHEHTOB.

dopMmupyemMble KOMIETEHIIUM:

YK-2 CrocoOHOCTh OMPEeeNATh KPYT 33724 B paMKaX IMOCTABJICHHOH [IETTU W BHIOMPATH OINTH-
MaJibHbIE CIIOCOOBI UX PELICHUS, UCXO0/IS U3 JEHCTBYIOLIUX MIPABOBBIX HOPM, HMEIOILIUX
pPECYpPCOB M OTPaHUYCHUH.

[1K-4 CnocoOHOCTh y4acTBOBaTh B pa3pabOoTKe U 0POPMIIEHUN apXUTEKTYPHO-TU3alHEPCKOTO
pasnena paboyeil JOKyMEHTAIINH.

AKTYaJIBHOCTb TeMbl OOBSICHSETCSI HEOOXOAUMOCTbIO TOJYYEHUS MPUKIIAJHBIX 3HAHUU 1JI MPOEK-
TUPOBAHMs apXUTEKTYpHOM Cpelbl KakK CHCTeMbl (DYHKIIMOHAIbHBIX, 00BEMHO-IIPOCTPAHCTBEHHBIX,
VMH)KEHEPHO-TEXHUYECKHUX U XY 0KECTBEHHBIX KOMIIOHEHTOB.

Teopernyeckas 4acThb:

JIroboe coBpeMeHHOE 37aHue, Oyab 3TO KHUJIOW J1IOM, TOProBbIi OUCHBIN, IEHTpP, WM CHOPTHUB-
HOE COOpYXKEHHE O00S3aTEIbHO COJCPKHUT COJHIHBIA 00bEM HH)KEHEpHOro oOopynoBanus. [Ipuuem
YHCI0 MHXKEHEPHOro 000pyI0BaHUs HENPEPBIBHO yBeIMUUBaeTca. Bce 3T0 mpoucXoauT mo Toi mpu-
YHMHE, YTO C KaXIBIM JTHEM HEYKJIOHHO MOBBIIIAIOTCS MPEACTaBICHUsI 00 ypoBHE KOM(OPTa BO BpeMs
peObIBaHUS YEJIOBEKA B 3aHUU.

Ceroansi o0ecrieueHneM O€30TMaCHOCTH, 3AIIUIIEHHOCTH 37aHUsl OT BHEIITATHBIX CUTYallui, a
TaKXke MOJJepKaHuEeM HEOOXOJUMBIX CAaHUTAPHO-TUTMEHUUYECKUX YCIOBUM, 3aHMMAETCS MHOMXECTBO
Pa3HOOOPA3HBIX MOJICUCTEM HHKEHEPHOTO 000PYIOBAaHUS, KOTOPBIE, B CBOIO OYEPE/lb, XapaKTEPU3YIOT-
Csl JOCTaTOYHO OOJIBIIMM HAaOOPOM TEXHOJOTMYECKUX MapaMeTpOB M CUTHAJIOB YIPaBIEHMS, TpeOyro-
IIUX KPYTJIIOCYTOYHOI'O KOHTpOJIsl. Bee 3Tu cucTeMbl B COBOKYITHOCTH 00pa3ylOT CHUCTEMY >KM3HeoOec-
NIEYEHUS 31aHUs.

B o6miem ciiydae, mogoOHast cucteMa BKITIOUAET B ¢e0s1 CIIeNYIONINE TTOACUCTEMBI:

- KOHJMLMOHUPOBAHUS U BEHTWISALUU BO3/lyXa (BBITSDKHBIE U MPUTOYHBIE CUCTEMBI, LIEHTPANIb-
HbIE KOHIUIIMOHEPHI, KOHIUIIMOHEPH! JOBOJUYHUKH: PETYISTOPHI BO3AYIIHOTO MOTOKA, TEIUIOBBIC 3aBE-
CBI);

- TEIIOCHA0KEHUs (KOTEJIbHbIE YCTAHOBKU WJIM UHIUBUAYyalbHbIE TeroBble MyHKTHI (MTII));

- BOJIOCHA0KEHMsI, KaHAJIM3allUH, BOJIOTIOATOTOBKH, ApeHa)ka (Ppa3Iu4Hble CTAHLUHU YIpPaBICHUS
Hacocammu);

- IO’KapHasi ¥ OXpaHHasi CUTHAJIN3ALUHY;

- 3JIEKTPOCHA0KEHUSI M AJIEKTPOOCBELICHUS (AM3eNIb-TeHepaTopHasi yCTaHOBKa, TpaHchopMaTop-
Hasl MOJCTAHLUS, PAaCHpeeNUuTeNbHbIE YCTPOHCTBA, 3JIEKTPOOOOrpeB TPyOOIPOBOIOB, JOTKOB - BOJO-
CTOKa U BOPOHOK, MOIIIHbIE HICTOYHUKH OecriepeOoitHOro MuTaHus);

- niudroBoe obopyaoBaHUEe. B0O3MOMXKHBI JOMOIHUTENbHBIE TOJICUCTEMBI.

CTpyKTypa KOMIUIEKCHBIX CHCTEM JTUCTIETYCPU3AIIH

CranjapTHas cucTeMa JUCIeTYepu3alul cocTouT u3 mkados aBromaruku (IIA) u aucnerdep-
CKOTO IyHKTa. B cBOtO odepenp mkad aBTOMaTUKU BMELIAET B ce0s CBOOOTHO MPOTrpaMMUPYEMBbIil KOH-
TpOJIIEp, OCHAIIEHHBIH MOJYJISMH BBOJA-BBIBOZA, KOTOPBIA oOecreunBaeT (yHKLUUHU YIpaBICHUS, a
Tak)ke cOopa JaHHBIX C OMPEIEICHHOI0 HHXXEHEPHOT0 000py10BaHNUS.
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Pacnonoxenue u yncio mkadoB aBTOMATHKU OIpeesieTcs A KaXI0To 34aHus OTAEIbHO, U,
B OCHOBHOM, 3aBHCHT OT €rO IUIAHUPOBKM M MECTa YCTAHOBKH TEXHOJIOTUYECKOTO O0OPYAOBaHHUS.
Haubonee ynaueH BapuaHT yCTaHOBKH IIKa()OB aBTOMATHKU B HETOCPEICTBEHHOW OIM30CTH OT MHXKE-
HEPHOTO 000pyIOBaHUS.

3auacTyto, mKaQbl ABTOMAaTUKH KOMIUIEKTYIOTCSI KaK 110 TOMOJOTUYECKOMY, TaK U MO (PYHKIIHO-
HAJIBHOMY NPHUHIMITY. TOMONIOTHYECKUN HPUHIMI 0a3upyeTcs Ha YTBEPKACHHU "KOHTPOJIUPYIO BCE,
yTOo psagoM". 3aT0 PYHKIIMOHATBHBIM MPUHIIAII PACIIOJIOKEHUS 103BoJsieT ogHoMy IIIA oOpabaTwiBaTh
CUTHAJIBI 0O ¢ OJJHOTO arperara, MO0 C IPYIIbl OAHOTHUITHBIX YCTPOUCTB.

OYHKIMOHATBHBIN MMOAX0JI HEMHOT'O JIOpOKe Torosornyeckoro. OqHako oH ObIBaET MPOCTO He-
00XO0JIMM Ha KPYIHBIX 00BEKTaxX, B TOM Cllydae, el 00CIyKUBAIOLIUI MepcoHal Mo/IeJieH Ha He3aBHU-
CHUMBbI€ 3KCILTyaTalluOHHbIE CIYXKObl, KOTOPbIE B COOTBETCTBUU C YCTAHOBJIEHHBIM PErJIAMEHTOM MMEIOT
paBo 00CTYKUBATH TOJIBKO CBOU MOJICUCTEMBI.

Hapsiny ¢ npeacraBieHHbIMU BbIIIE TIOJX0JaMH UMEETCS BO3MOKHOCTb YIIPABJIEHUS KM3HEHHO
BaXHBIMU y3JIaMH 3JaHHS TPU MOMOIIHM PE3EPBUPOBAHUS YIIPABISIOUMX U UH(POPMAIIMOHHBIX KaHAJIOB
MoxyJel BBona-BeiBoa (B cpeanem 10 - 20% 3amaca), Takyke BO3MOXKHA YCTAHOBKA OTJIEIbHBIX KOH-
TPOJUIEPOB HA KAXKIBINA arperat CUCTEMBI.

Jucneruepckuil MyHKT BMEIIAET B ce0s OJJMH NEPCOHANIbHBIN KOMIIBIOTEP, OCHAILIEHHBIN Ccrienu-
AIM3UPOBAHHBIM IPOrpaMMHBIM oOecriedeHneM. Bcee xoHTposuiepsl mkadoB MHPOPMAIMK CBA3aHbBI C
KOMIIBIOTEPOM JHCIETYEpa yepe3 JoKanbHyl TexHonorudeckyro cetb (JITC). Tomonorus nmomodHoM
CeTH HE MMEET OTPaHHuYCHUI, OHA HAMPSMYIO 3aBHCUT OT YCIIOBUH HanOojee IKOHOMUYHOM MPOKIaJAKH
ka0eneM. KoyiinuecTBO CErMEHTOB B CETH, a TAKXKE YHUCIIO MOAKIIOYAEMbIX KOHTPOJIJIEPOB MPAKTUYECKU
HE OTrPaHUYEHO.

Cucrema qucrneryepusalii MO3BOJIET HAOIIOATh 3a padOTO NpPECTaBIECHHBIX MOJACUCTEM B
peaibHOM BpeMeHH. JlucneTdepusaiusi MO3BOJSET KOHTPOIUPOBATH Pa3NUYHbBIE MPOIECCHI, IPOUCXO-
JSIIME Ha yNaJCHHBIX OOBbEKTaX, M3MEHATH MapaMeTpbl YCTPOMCTB, KOTOPbIE OOCIYXHBAIOT JaHHbIE
O0BEKTHI, a TAK)KE IPOCMATPUBATH MIPOTOKOJIBI UX PabOTHI. J(ucreTyepusalvs 0XBaTbIBaeT HHPOPMAIIU-
OHHBIEC CHCTEMBI, BKJTFOUAOIIHE 0a3bl JAHHBIX MPEANPUITHS U (UITK) 000pyAOBaHHE.

Jlnst coopa u nocienyromeil 00paboTKH JaHHBIX UCMOJB3YIOTCS IPOrpaMMHUpYyeMble KOHTPOJI-
Jepbl, MOAJEPKUBAIOLIME pa3HOOOPa3HbIE CTAHIAPTHI Mepeiau JaHHBIX. Takue KOHTpoJuiepsl paboTa-
0T B IBYX pPeXHMMax: HE3aBUCUMOM, 0€3 BHEIIHEro YIpaBJIeHHUsI U 3aBUCUMOM, COBMECTHO C IIEHTPaJIb-
HBIM ITyJIbTOM YIIPaBJICHHUS.

Cucrema nucneTyepu3alui HHKEHEPHBIX 00bEKTOB OBIBACT JABYX THIIOB- JIOKAJIbHAS U yAaJleH-
Hasl.

JlokanpHas qucneTyepusanysi Mo3BOJISET NEPENABATh TEXHOIOTMYECKHE JaHHBIE KaK OT OJHOM,
TaKk U OT HECKOJBbKUX MHKEHEPHBIX CHCTEM Ha KOMIBIOTEp onepaTopa (IyHKT aucrneryepusauuu). B
JAHHOM CJIy4ae Mbl UMEEeM 3aMKHYTYIO CUCTEMY, T.€. 000py/ZI0BaHHE U MyJbT YIPaBIECHUS pa3MelleHbl
Ha OJHOM OOBEKTE WM B OAHOM 3JaHMU. 3a4acTyIO JIOKAIbHYIO IUCIIETYEPU3ALINI0 HA3bIBAIOT aBTOMa-
THU3aLKEH.

VYnanenHas nucreTdyepu3alus MO3BOJSET OCYIIECTBIATH Mepeaady napaMeTpoB OT OJIHOM WM
HECKOJIbKUX aBTOMATH3UPOBAHHBIX CHCTEM C TEPPUTOPUAIBHO YIAJIEHHBIX O0BbEKTOB Ha IIEHTPAIbHYIO
CTaHIIMIO TUCIIETYEPHU3A[MH, C TIOMOIIbIO PAa3IMUHbIX KaHAJIOB Mepelayd JaHHBIX. Y dalleHHas JUCHeT-
yepHu3alus MOXKET MpUMEHsSeTcs sl 00beINHEHHs] HECKOJIbKUX 37aHUN, WMEIOLINX JIOKAJIBHYIO JHC-
MeTYEePU3ALILIO.

Jucneruepusanys MoACUCTEMbl BEHTUIISILUU U KOHJUIIMOHUPOBAHHUS

JlanHast mojcucTeMa OCYIIECTBIISIET KOHTPOJIb U YIPaBJIEHUE, HA OCHOBE CUTHAJIOB, MTOCTYIAO-
IIMX OT JaTYUKOB BIAXKHOCTH, TEMIIEPATYpPBI, COAECPKAHMSI YIIIEKUCIIOTO ra3a 1 IblIM B BO3AyXe. 3ada-
CTYIO0 MOJOOHBIE YCTPONWCTBA MOHTHPYIOTCSI B MOMEUICHHUSIX M BO3AyXoBoAaX. B coBokymHocTH mpen-
CTaBJICHHbIE JTATUMKU MO3BOJISIIOT OTCICKUBATH PECYpPC, a TAKXKE aBapUiHBbIE PeKUMbI paboThl 000pyI0-
BaHUA.
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Cpenn ¢yHKUMH AucCIeTYEpU3ald BEHTWIIIUH W KOHIUIMOHHUPOBAHUS CIENYyeT OTMETHUTh
CIIeIyIOLIHE:

- UHJIUKAIKS TTapaMEeTPOB OT/ACIBHBIX Y3JIOB MOJCHCTEMBI C BO3MOXXHOCTBIO MX HaCTPONKH;

- U3BEIICHUE ONepaTopa MO MPUYMHE TOTO YTO, HEKOTOPHIE Y3JIbl CHCTEMBI ()YHKIMOHUPYIOT,
XOTSI IO PErJlaMeHTy OHM JOJIKHBI OBITh BBIKJIIOUEHHBIMH;

- U3BEIICHUE JTUCIIETYepa B CIy4yae OTKa3a OTACNBHBIX YCTPOWCTB M arperaTtoB, a TaKkke MpHU
BO3HMKHOBEHUH BHEIITATHBIX CHTYAIlHIA;

- OIIEpPaTUBHBIN NIEPEBOJ] CUCTEM B aBapUUHBIE PEKUMBI paOOThI B IPEIONPEACIEHHBIX CUTYalH-
X, HAIPUMED, BBIKIIIOYCHUE arperaToB 001Ie00MEHHON BBITSDKHON M IPUTOYHOW BEHTUIISLINH;

- 3aIyCK aBapUHHOIN BEHTWIALUH NPU MOKape Ui yAaIeHUs IbIMa (OCYIECTBISIETCS B Clydae
cpabaThIBaHUs IOKAPHOW CHUTHAIIN3AIUH );

- OJ/IepKaHUe TapaMeTPOB BO3yXa B COOTBETCTBUU CAHUTAPHBIM HOpPMaM;

- PeryJIMpOBaHHE TEMIIEPATyphl U BIAXHOCTH BO3YyXa, IPOHUKAIONIETO B CUCTEMY BO3/1YXOBO-
J0B IIPUTOYHOMN BEHTHJISLINY;

- IEPEBOJI CUCTEM KaK IPUTOYHOM, TaK U BBITSDKHOM BEHTWISALIMU B PEXKUM 3HEPTOCOEPEKEHUS B
Yachl IIOHMKEHHBIX HATrPy30K;

- OTpa6OTKa 3aaHHBIX AJITOPUTMOB TIPYIIIIOBOTO BKJIFOUEHUS/BLIKIIIOUECHUS BCHTUJIAITUOHHO-
KOHJIUIIMOHUPYIOUINX YCTaHOBOK.

I[I/ICHGTtIepI/I3aHI/I$I IIOACHUCTEMBI TEIIOCHA0KEHHS

[IpencraBneHHas MoJCHCTEMa HCIOIB3YETCS /ISl PETYIMPOBAHUS TOPSYErO BOJOCHAOXKEHUS,
OTOIUIEHHUS, YIIPaBJIEHUs HACOCAMHU, KOTJIAaMU U APYTUM 000pYyI0BaHUEM.

[Togcucrema TemIOCHA0KEHHST HE TOJIBKO PETYIHPYET, HO M TOAJICPKUBACT B 3aJaHHBIX Ipejie-
Jax pa3HOOOpa3HbIe TEXHOJIOTUYECKUE ITapaMeTPhl, TAKHE KaK: TEMIIEpaTypa U AaBJICHUE TEIUIOHOCHUTE-
751 B 000X TUHAx TpyOOorpoBoaa (B MpsSMOM M OOpaTHOM), IPOU3BOAUTEIBHOCTh M COCTOSIHUE LIUPKY-
JIIMAOHHBIX HACOCOB, BEJIMYUHY OTKPBITUA PETYIUPYIOIIUX KIIAIIaHOB.

Kpome sToro moacucreMa BBITOIHSACT HENIBIH psii HEOOXOAUMBIX (DYHKIIUI:

- BEJIET yUeT pecypca 000pyA0BaHNuS;

- BBINOJIHSAET aBTOMAaTUYECKUI BBOJI PE3€PBa;

- obecrneunBaeT OIICPaTUBHOC Cpa6aTBIBaHI/I€ CUTHAJIM3all1 B CJIy4ac MPEBLIICHUA TPCACIBbHBIX
3Ha4YeHUH TeMIepaTypsl U JJaBIE€HUS B KOHTPOJIUPYEMBIX TOUKAX;

- OCYIIECTBIISIET CpabaThIBaHNE CUTHATIM3ALUY B ClTydae pabOThl HACOCOB B aBapUIHOM PEKUME;

- IPOU3BOIUT YUE€T MOTPEOIEHHOTO TeIjla U BOJIbl, MOTPAY€HHOM Ha ropsiuee BOJOCHA0KEHHE;

YIIPaBIsIET HACOCAMU U3 TUCIIETYEPCKOTO MyHKTA.

JucnieTuepusanys NOJCUCTEMBI JIEKTPOCHAOKEHUS

[Toncucrema 3neKTpOCHAOXKEHUS MIPEACTABISET COOON COCTaBHYIO 4acTh JHOOOTro 3/1aHus, Oyab
TO MH)KEHEPHbIE, )KUJIbIE WM aIMUHUCTPATUBHO-TIPOU3BOJICTBEHHbIE KOMMYHUKAIMK. Bricokas Hagex-
HOCTBh U 3(1)(1)€KTI/IBHOCTI> 3J'I€KTpOCH36)K€HI/I$[ SHAYUTCJIBHO BJIHAIOT KaK HA pPUTMHUYHOCTBH, TaK U HA Ka-
YeCTBEHHbIE TIOKa3aTeI paboThl MPEANPUATHS, IOTOMY UTO J1aXKe He 3HaYUTEIbHbIE MPOOIEMBI C K-
TPOIMUTAHUEM MOTYT IMMOPOAUTE MHOKECTBO OYCHb HECIITPUATHBIX HOCHGJICTBHﬁ.

Cpenu ¢yHKIMIA AuCHETYEPU3AUK TOJCUCTEMBI JIEKTPOCHAOKEHHSI CTOUT BBIJICJIUTh CIEAY-
IOIIHne:
- HEMPEePbIBHBIN KOHTPOJIb 3HAUEHUH Pa3IMYHbIX MapaMeTPOB JIEKTPUUECKON CETH, B YUCIIE KOTOPHIX,
TOK, HAITPS?KCHUE U AP.
- BO3MOKHOCTh COXPAHEHUs IaHHBIX B CIIydae aBapuiHON CUTYalluu JUIsl TOCIEAYIOIIEro aHaan3a;
KOHTPOJIb MMOJIOKECHUA KOMMYTAlIMOHHBIX allllapaToB, Y3JI0B IMOACUCTEMBI BJ'IeKTpOCHa6)KeHI/I${;
- CBOEBPEMEHHOE OOHapyXeHHE NMpeIaBapUUHBIX U aBapUIHBIX CUTYallui B pacHpeaeNuTeIbHON U MH-
TaIOH_[eI\/'I CCTAX I10 BBIXOOY 3HAYCHHUI TEXHOJOTHYECKUX napaMeTpoOB 3a JOITYCTUMBIC ITPEAECIIbI;
- oOHapy)XKeHUe NPeAaBaAPUIHBIX U aBapUIHBIX CUTYAIM, a TakKe OTKA30B almaparypbl MOJICUCTEMBI
IO UBSMCHCHUIO MMOJIOKCHUA 3aAIMUTHBIX 1 KOMMYTAIlMOHHBIX aIlllapaToB;
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- aBTOMATUYECKOE MEPEKIII0UEHUE, KaK Ha PE3epPBHOE, TaK U Ha aBTOHOMHOE 3JIEKTPOCHAOKEHHUE B CIIY-
Yyae OTKJIFOYEHHMSI UJIU BBIXOJIA U3 CTPOSI OCHOBHOTO ITUTaHUS;

- TUCTAaHLIMOHHOE YIPABJICHUE y3JaMU U KOMMYTALIMOHHBIMU alnapaTraMmy MOACUCTEMBI C KOMIIbIOTEPA
JHCIETYEPA;

- MIOCTOSIHHBIM KOHTPOJIb SHEPrONOTPEOICHUs, C BO3MOKHOCTBIO y4eTa U PETUCTPALlUU MOTPeOIeHUs B
LIEJIOM 10 3/IaHUIO, U TI0 KOHKPETHBIM IOTPEOUTEIISM;

- MHJUKALKS [apaMeTPOB paclpeAesIUTENbHbIX U MUTAOIINX CETeH Ha JOKAJIbHBIX IYJIbTAX yIpaBie-
HUSL.

Jucneryepuszanus CUCTEMbI OXPAaHHO-TIOKaPHOM CUTHAIU3ALUU

Iloacucrema curHamu3aluu OpelHAa3HAYeHa [Js KPYrJIOCYTOYHOTO HENPEPBIBHOTO KOHTPOJIS
OXPaHHO-TIOKApHOW OOCTAHOBKH M YIPABJICHUS] CHCTEMAMHU OIIOBEILECHHS U TIOKAPOTYIICHUS.

K unciy Bo3amMoxHOCTEH MOJOOHBIX CUCTEM OTHOCSTCS:

- 0TOOpaKEHUE COCTOSIHHSI KOHTPOJIUPYEMBIX TATYMKOB, 00BEKTOB, TOMEIICHHH, dTaXKEH U 3[aHuUl;
- TIOJIHBIII MOHUTOPHUHT COCTOSIHUSL O0OBEKTA;
- TUCTAHIIMOHHAsI TOCTAHOBKA/CHATHUE C OXPAaHBI 00BEKTOB, IIOMEIIEHHH, JaATIYNKOB;
- CBOEBPEMEHHOE OIMOBEILEHUE O TPEBOXKHBIX COOBITHUSIX (CBETOBOE, 3BYKOBOE COMPOBOKICHHE; - MIEpe-
nada nHGOPMAIMK Ha MOHUTOPHI KOMIIBIOTEPOB OXPaHbI M MYJIbTHI YIPABICHHUS);
- OIlEpaTUBHOE aBTOMAaTUYECKOE pearnpoBaHUE Ha BHELITATHbIE CUTYAlUU;
- BBICOKAsl yCTOMYMBOCTb CUCTEMBI K BO3/IEHCTBUSAM U3BHE.
Jucneruepusaius 1udTOBOro X035HUCTBA
Jucnieraepusanus 11 TOBOTO X03HCTBA TO3BOJISET:
- 3HQUUTEIHHO OBBICUTH OMEPATUBHOCTH B OOCITYXKHBaHUH JTU(HTOBBIM 000pYIOBAHUEM;
- CBOCBPEMEHHO TOJIy4aTh CUTHAJIBI O KaKUX-JTMOO0 MOBPEXKIACHUS U cO0sX B paboTe 000pyAOBaHUS;
- 00ecreynTh TPOMKOTOBOPSIIYIO CBSI3b C XO3AWCTBEHHBIMHM IMOMEIIEHUSMU M JTU(TAMU HEMOCpPe.-
CTBEHHO U3 JUCIETYEPCKOTrO MYHKTA;
- OCYIIECTBIIATH KOHTPOJIb JIOCTYIA, KaK B JIU(PTOBBIE, TaK U B XO3SICTBEHHbIEC TOMEIIICHHUS,
- CO3/1aTh MOJHYI0 0a3y JaHHBIX PEKUMOB PabOTHI IM(PTOBOTrO XO3ANUCTBA ISl TPOBEACHUS JE€TAIBHOTO
aHaJM3a mpoliecca dKCIUTyaTaluu JU(TOB, a TaKKe A CO3MaHMs rpaduka npoBeieHUs NpoduIaKTu-
YEeCKUX padoT.

Bce nzmepsiemble mapameTpsl PyHKIIMOHUPOBAHUS JIU(TOBOrO 000pyI0BaHUS MOAKIIOYAIOTCS K
CHelHabHBIM KOHTPOJUIEpAM HWJIM KOHIIEHTpaTopaM U MepefaroTcsl B JUCHETYEPCKUN MYHKT depes
JBYXIIPOBOAHYIO BBIJCJIICHHYIO JTUHUIO. Biases moaHbBIM EpeYHEM TUAarHOCTUPYEMBIX CUTHAJIOB, KOTO-
phl€ MPEOCTaBICHBl HA BEPXHUN YPOBEHb IMPOrpPaMMHOT0 00€CIeYeHUs ONpeAeIEHHOro Kilacca, JIETKO
obecrieunTh yn00HOE aBTOMAaTH3UPOBaHHOE pabouee MECTO AMCIIEeTYEepa, YIOBJIETBOPSIONIEE BCEM
HUMEIOLIUMCS TPeOOBAHUSAM COTJIACHO T€X3a/1aHUIO.

JIudt — morbEeMHBIM MEXaHU3M ISl BEPTUKAJIBHOTO MEePEeMEIIeHNs MacCaXXHUpPOB U TPY30B B Ka-
oune. Ilo npuHuny AelcTBUS AUQPTHI IEIATCS Ha: JIEKTPUUECKHUE, TUAPABINYECKHE U ITHEBMaTHUe-
ckue. K nudram ¢ 31eKTpuuecKuM NpuBOJIOM OTHOCSTCS: JIU(THI ¢ MALTMHHBIM OT/IeIEHUEM; TU(THI 0e3
MaIIMHHOTO OT/IEJICHUSI; CKOPOCTHBIE MACCaXUPCKUE TUPTHI (CKOPOCTh 10 6 M/CEK U MOABEM Ha BBICOTY
10 180M); BBICOKOCKOPOCTHBIE TUQTHI JJIsi BBICOTHBIX 3/IaHUH (OIHOBPEMEHHO mepeBo3saT 1o 70 macca-
XKHUPOB CO CKOpPOCThIO 17 M/cek Ha BricoTy 10 S00M); cepBHUCHBIEC JTHU(THI, yCTAaHABIMBAEMbIE B Oucax,
TOCTHHHUIAX, Mara3uHax, KyXHsIX pecTopaHoB. 'mapaBinuyeckue JU(Th paboOTalOT 3a CUET JBUKECHHUS
ITOKA (METAJUIMYECKOrO CTEpPXHs), K KOTOpPOMY MOJcOeNHeHa KaOuHa (MOMOrarT peliaTh HeCTaH-
JapTHBIE 3a/Ja4M: Korja Tpedyercs Kpyrias (B IUIaHE) WIM CTEKJIsSHHAs KaOWHa, KOrjia OTCYTCTBYET
[1axTa WM KeCTKHe HaIpaBJISIONINE WM KOT/Ia HY>KHbI BXOJ U BBIXOJ Ha CMEXHBIX CT€HaX KaOWHBI).
[THeBMaTH4ecKue TUQPTH UCTIONB3YIOTCS B KBAPTUPAX, KOTTEIXKaxX, HEOOIbIINX oducax BbICOTOH B 2-3
staka. [IpuHIun ux paboThl OCHOBAH Ha pPa3HUIIE B JABJIEHUU BO3/1yXa HaJ U MOJ KaOWHOM, MOTy4YeH-
HOM ¢ MOMOUIbI0 BAKYyMHOI'O Hacoca. JCKalaTop — HaKJIOHHBIM KOHBEWEp B BHUJIE JIECTHHULBI C HENpE-
PBIBHO JIBHKYIIUMUCS CTYNEHSIMH U MOPYYHIMH (MCIOJIB3YIOTCSI HA METPOIIOIUTEHE, B TOPIOBBIX KOM-
TUIEKCaX, BECTUOIONIAX aJIMUHUCTPATUBHBIX U 3PEIMIIHBIX 3AaHNH). DCKalaTOPHBIE CEKIMH C 3aKPBITON
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MEXaHUYECKON YacThi0 U CIUIOMIHBIMH OOKOBBIMH CTEHAMH —OPYYHSIMHU; C 3aKpBITOH MEXaHHYECKON
YacThI0 U CTEKJISHHBIMA OOKOBBIMH CTEHAMHU-TIOPYYHSIMHU; C OCTEKJICHHOW MEXaHHMYECKON YacThio U
CTEKJISTHHBIMU OOKOBBIMHU CTEHAMH-TIOPYYHAMU. B MHTepbepax 3cKanaTopbl pacroiaraloTcs: OAUHOYHO,
IapaJuIeIIbHO, KPECT-HAKPECT U «CTeIIaXoM». TpaBesarop — KOHBEMEpP B BUJIE CAMOIBUKYILETOCs TO-
PU30HTAILHOTO WJIM HAaKJIOHHOTO TPOTyapa ¢ OOKOBBIMH CTEKJISHHBIMU CTEHKaMU-TIOpY4YHSMHU (Oairo-
cTpanamu). TpaBenaTopsl MPUMEHSIOT ISl IEPEMEIICHHS JIIOACH B MPOTSHKEHHBIX OOIECTBEHHBIX MH-
Tepbepax TOPrOBBIX MOJIOB, A3PONOPTOB, BOK3AJIOB, TOPTrOBO-TIEIIEXOIHBIX MOCTOB.

HpaRTI/I‘IECKaﬂ HYacCTb: BOIIPOCHI IJIA CO6€C€I[OB3.HI/IH.

Bomnpocsbr:

1. IlpumeHeHnEe HOBBIX MaTEpUAJIOB.

2. KomnbrotepHoe ynpaBjieHUE Cpesioi.

3 .HoBbie (hopMBI TEXHOJIOTHYECKOTO 000y I0BAHHUS.

4. AHTEHHBI.

5. Cerodopsl.

6. Mudpopmanmonusie TabI10.

7. Jlucrieryepusariyisi MoICUCTEMBI IIEKTPOCHAOKECHHUS.

8. lucneryepusanusi CUCTEMbI OXPaHHO-TIOKaPHOW CUTHAIU3AIUH.

9. Jlucrieryepusanusi MoACUCTEMBI TEIUIOCHAOKEHUSI.

10. [ducneruepusalius MOACUCTEMbI BEHTHISLUU U KOHTUITUOHUPOBAHHUS.
11. JlokanpHas U yJajleHHas JUCIETYEpU3aIus.

12. Dckanaropsl. JIndTe! (maccaxxupckue, rpy30Bbie, CEPBUCHBIE).

13. T'opu3oHTaIbHBIE U HAKIIOHHBIE TPABEIATOPHI.

14. Tloavemusie maat@opmsbl. TpaHCIOPTUPOBOUHBIE U KOHBEWEPHBIE JICHTHI.
15. TpyOGorpoBOAbI MENKHX U CHITYYUX IPY30B.

Jlureparypa:

OcHoBHasi iuTEpaTypa:

1. lyxypoB U.C. UnxenepHsie cetu [DnekTpoHHbIN pecypc] : yuebnuk / U.C. LUlykypos, U.I". [Ips-
koB, K.MI. Mukupu. — DeKTpOH. TEKCTOBbIE JaHHbIE. — M. : MOCKOBCKHI1 rOCYAapCTBEHHBIN CTPOU-
TeNbHbI yHUBepcuteT, Al [In Op Meana, ObC ACB, 2016. — 278 ¢. — 978-5-7264-1310-5. — Pe-
*uM octyna: http://www.iprbookshop.ru/49871.html

2. lmkeHepHBIE CETH B COOPYXKEHUS [ DNeKTPOHHBIN pecypc] : yuebHoe mocodue / P.P. Cadwu [u ap.].
— DJIEKTPOH. TeKCcTOBBIE NaHHble. — Kazanb: Ka3aHcKuil HalMOHAIBHBIN HCCIE10BAaTEIbCKUM TEXHO-
Joruueckuil yampepcurert, 2015. — 155 ¢. — 978-5-7882-1716-1. — Pexxum poctymna:
http://www.iprbookshop.ru/62170.html

3. Kop3yn H.JI. UnxenepHbie cpeacTBa 06JaroycTpocTBa TOPOJACKON Cpenbl [ DNeKTpOHHBIN pecypc]:
yueOHoe mocoOue sl MPaKTUYECKUX 3aHATUH CTyAEeHTOB crnenuanbHocTei 270100 «ApXuTekTypay,
MarucTepcKoil mporpammel «ApXUTEKTypa ycToWuuBOi cpeanl ooutanus» 270100.68 (AYCwm)/ Kop-
3yH H.JI.— DnektpoH. TekcroBble naHHble.— CapaTtoB: By3oBckoe obpazoBanue, 2014.— 157 ¢.—
Pexxum noctyma: http://www.iprbookshop.ru/20407 .— DBC «IPRbooksy, mo mapoito
JlonoHUTEIbLHAS JIUTEPATYpPA:

1. Opnos E.B. UnxenepHoe obopynoBaHue 3JaHUN M TEPPUTOPUI [ DIEKTPOHHBIN pecypc]: KOHCIEKT
nexuuit/ Opnos E.B.— DnexTpoH. TekcToBble AaHHbIe.— M.: MOCKOBCKHIA TOCYIapCTBEHHBIN CTPOU-
TEIIbHBIN YHUBEPCUTET, 9BbC ACB, 2012.— 104 c— Pexxum JOCTYyIIA:
http://www.iprbookshop.ru/20004 .— 3BC «IPRbooks», o mapoJito

2. BonkoB A.A. OCHOBBI IPOEKTUPOBAHUSA, CTPOMTEILCTBA, IKCIUIyaTallMd 3/aHUN U COOPYXKEHHU
[DnexTpoHHbIi pecypc]: yuebHoe mocodue/ Bonkos A.A., Tenmnuenko B.U., Jleiitobman M.E.— Dnexk-
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TPOH. TEKCTOBbIE AaHHbIE.— M.: MOCKOBCKHI1 TOCYyIapCTBEHHBIA CTPOUTENbHBIN yHHBEpcUuTeT, DbC
ACB, 2015.— 492 c.— Pexwum nocryna: http://www.iprbookshop.ru/30437 .— DBC «IPRbooks», mo
apoJTo

HNuTepHeT pecypcenl:

1. DBBC «YHuBepcureTckas 6ubanoreka onmain» - http://biblioclub.ru

2. JluneH3WOHHAs  TOJNHOTEKCTOBas  0a3a  onekTpoHHbIX m3nanmii —3ObC  «IPRbooks»
http://www.iprbookshop.ru

3. Hayunas snextponHnas 6ubnuoreka e-library — www.elibrary.ru

4. DnekTpoHHas OWONIMOTEKa W DJIEKTPOHHBIM KaTajor Hay4yHou OuOmmoreku CKODY —
http://catal og.ncstu.ru/

5. TocymapctBenHass myOnudHas HaydyHO- TexHH4Yeckas OuoOmmoreka Poccun. (I'TIHTB Poccum)
www.gpntb.ru
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IIpakTuyeckoe 3anaTue Nel5-16
Tema 8 . Hugpopmayuonnwie, ayouoeusyanphsle, c6emoyeemosvle u opyzue Cuchemovl OCHAueHUs
UHmMepbLEPOs, obecnevusarOuue KOMpopmusle yciosus npedvleanus 6 cpeoe.

Hean: hopMupoBaHKE OCHOB 3HAHUIN CTPOUTEIIHBHONU U apXUTEKTYPHOUH (UK.

3HaTh: MHpOpMAIIMOHHBIE, ayIMOBU3YyaIbHBIC, CBETOI[BETOBBIE U JIPYTrHEe CUCTEMbl OCHAIICHUS MHTE-

pBepOB, o0ecreurBaoIre KoM(GOPTHBIE YCIOBUS IPEOBIBAHUS B CPEJIE.

YMeTh: UCTIONB30BaTh (PyHIAMEHTATBHBIC 3HAHUS, TIONyUYEHHBIC B MpoIecce 00yUYeHUS, I TIPOCKTH-

pOBaHMsI apXUTEKTYPHOI Cpe/ibl KaK CUCTeMbl (YHKIIMOHAJIbHBIX, 00bEMHO-TIPOCTPAHCTBEHHBIX, UH-

KEHEPHO-TEXHUUECKUX U XYI0’KECTBEHHBIX KOMIIOHEHTOB.

dopmupyemMbie KOMIIETEHIMU:

YK-2 CnocoOHOCTH OMpeeNaTh KPyrT 3a7ja4 B paMKaxX IMOCTaBJICHHOM 1IeTU U BHIOMPATh ONTH-
MaJIbHBIE CIIOCOOBI UX PELICHUS, HCXO/IS U3 JCHCTBYIONIUX MTPABOBBIX HOPM, UMEIOIITUX
PECYPCOB U OTpaHUYCHUH.

[IK-4 CrocoOHOCTh y4acTBOBATh B pa3pabOTKe U OPOPMIICHUN apXUTCKTYPHO-TU3aHHEPCKOTO
paszzena paboueit JOKyMeHTAIUH.

AKTYaJIbHOCTB TeMbl OOBSACHSETCS HEOOXOAUMOCTBIO TOJIYYEHUS NPUKIAJHBIX 3HAHUN Ul IPOEK-
TUPOBAHMS ApXUTEKTYPHOH Cpeapl KaK CHCTEMbl (PYHKIIMOHAIBHBIX, 00BEMHO-IIPOCTPAHCTBEHHBIX,
UH)XEHEPHO-TEXHUYECKUX U XY 0KECTBEHHBIX KOMIIOHEHTOB.

Teopernyeckasi 4acTh:

WMHpopMannOHHbIE CHCTEMBI U CPEJICTBA BU3YaJbHOW KOMMYHUKAIlUM B «HH(POPMALNOHHYIO
3MOXY» NPUOOpEeTaroT Bce Ooubliee 3HaueHHe B ((OpMUPOBAHUM MHTEpbepa. Peskoe ycuiienue nHdpop-
MalMOHHOM COCTaBJISIOLIEN COBPEMEHHOI0 00pa3a >KM3HU IPUBEJIO K MPEBPAILECHUIO 3TUX CUCTEM M3
YTUJIMTAPHO-BCIIOMOIaTEIbHOTO KOMIIOHEHTA CPeibl B OCHOBHOE CPEJCTBO €€ JEKOPATUBHOI'O M CMBbIC-
JIOBOT'O COBEPIIEHCTBOBAaHUA (WM MCKakeHus). [IpoucxonuT «roranmbHas MHQOpMAIUL) Cpebl, TIe
HOCUTENISIMU MH(OpPMAIMU U CPEICTBAMH BU3yallbHOW KOMMYHUKALIMM CTAHOBMUTCS BCE — OT CBETA JI0
KOMITO3UIIMOHHBIX MpHUeMoB. JIornka KOMIO3UIIMOHHON OpraHU3al[ii MPOCTPAHCTBA HE TOJIBKO 33aJaeT
o0pa3Hble XapaKTEepUCTUKH MHTEpPhepa, HO U TMOMOTaeT YeJIOBEKY COPUEHTHPOBATHCS B HE3HAKOMOM
o0cTaHOBKe; MH(OPMALMOHHBIE MOTOKU (OPMHUPYIOT aTMochepy U BBIPA3UTENBHOCTh MHTEPbEPHOMN
cpeabl; rpaduuecKuil Au3aiiH oOpeTaeT 3HaYMMOCTh MOHYMEHTAIbHO-/1€KOPAaTUBHOIO MPOU3BEICHUS;
KOJIOPUCTHUYECKOE PEIICHUE HHTEpbepa MOJUUHAETCS «MH(DOPMALIMOHHOMY CLICHAPHUIO».

B nu3zaitne nmoa MHQOpMAIMOHHBIMU CHCTEMaMM IMOHMMAETCSl KOMILJIEKC CPEICTB TaKTHIJIbHO-
ayJMo0-BU3yaJbHOW KOMMYHUKALIMK, 00€CIIeUnBaOINX (PYHKIIUN paclio3HaBaHUs 00bEKTa, MOJIy4YeHUs
CBEICHUI O €ro CBOWCTBAX U COAEP>KAHUU, OPUEHTALMHU B IIPOCTPAHCTBE, a TAKXKE MOJIyUEHUE «I103Ha-
BaTelbHON MH(pOpMaluu o0 OKpyXarollel cpene, ee dJIeMeHTaX, ONpeAeAIoNUX OPUEHTAUIO Yello-
BEKa B )KM3HHU. J[I000N apXUTEKTypHBIH OOBEKT, XyJ0KECTBEHHOE POU3BEICHUE, BElllb HECYT B cebe
CJIO’KHbBIE TIOTOKHU B Pa3HOM CTETEHU OPraHM30BaHHON MH(POpMAIUH.

MUKpOKIMMAT — KOMIUIEKC (PU3MUECKUX COCTOSHUH (TeMmnepaTypa, BIaXXHOCTb, CKOPOCTh JBH-
KEHHSI BO3JyXa, OCBEIIEHHOCTb, YPOBEHb HMHCOJSALNHU), (GOPMUPYIOLIUICS €CTECTBEHHO WJIU HCKYC-
CTBEHHBIM O0pa3oM Ha OTPaHWYECHHBIX OTKPBITHIX NMPOCTPAHCTBAX U B MHTephepax. TemmnepaTypHble
YCIIOBUS, BIQYKHOCTh BO3/lyXa M XapakTep BO3yX000MeHa (CKOPOCTh U JApyrue mapaMeTpbl IBUKEHUS
BO3/lyXa) BOCIPUHHUMAIOTCS YEJIIOBEKOM TOJIBKO COBMECTHO, Kak euHoe ouryuieHue. [lapamerpsl cpe-
JIbl BO MHOTOM PETYJIUPYIOTCS MHKEHEPHBIMU CUCTEMAaMHU, CIIEHUAIBHO MpeIHa3HaYeHHBIMU JUIsI 00ec-
MIeUYEHHUs] MUKPOKJIMMATHYeCKOro koMmdopra.

Bce popmbr o60opynoBaHust HHTEphEPA IETSATCS HA CIEIYIONINAE TPYIITIHL:

- UHPOPMALIMOHHBIE CUCTEMBbI (BU3YyallbHble KOMMYHHUKAIIMM — CTEHJIbl, YKA3aTeNH, CXEMBI; CH-
CTEMBbI CBSI3U — TeNe(OHbI, HHTEPHET-TEPMHUHAJIBL; TEJI€-U BUJEO-YCTaHOBKH);

- CUCTEMBI OCBEILICHNUS;
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- aKyCTHYECKHE YCTAHOBKH;

- CUCTEMBI MUKPOKJIMMATA;

- MEXaHUYECKHe YCTPOHCTBa (JIU(THI, 3CKANATOPBI, TPABEIATOPbI, I0ABEMHUKH, KOHBEHEPHI);

- CMEHHOE, BPEMEHHOE U TpaHCHOpMUPYIOIIeecss 000pyI0BaHUE;

- IPUPOAHBIE KOMIIOHEHTBI;

- IPOU3BEACHUS UCKYCCTBA U apT-In3aiiHa.

CBeToBOI KIMMAT - PEXHUM €CTECTBEHHOI'O OCBEIICHHs, CO34aBacMblil IPSIMON U PaCcCesH-
HOM COJHEYHOU pajauanueld. THTeHCUBHOCTD, NPOJOJIKUTEIBHOCTD OCBEILIECHUS U CIEKTPAJIbHBIA CO-
CTaB CBETA 3aBUCAT OT reorpauueckoil mMupoThl MECTa, €ro BICOTHI HaJl yPOBHEM MOpsi, BPEMEHH T'o-
1a, 00JIaYHOCTH, 3arpsA3HEHHOCTH aTMOC(EpHI U JIp.

Bune! cuenapues:

- CBETOBOM (CBETOBas NAJUTpPa) — pPa3MELIEHUE UCTOYHHKOB CBETAa M TOYEK YIPaBJIEHUS UMH,
pacmpesielieHue YpOBHEH SIPKOCTH, BAPUAHTHI ()YHKITMOHATHHOTO U AMOLIMOHAIILHOTO JICHCTBUH;

- KOJIOPUCTUYECKUH, pelIaeMblii U Ha YpOBHE apXUTEKTYyphl, U AU3alHEPCKH — Oosiee AMHAMUY-
HBIN, (POPMHUPYIOIIUIICS 32 CUET MCIIOJIb30BAHMSI [IBETOBOTO CBETA, MPOSKIIUI 1 BPEMEHHBIX JIEMEHTOB
000pyZ0BaHUs U JEKOPa;

- AKyCTUYECKUH, UMEIOIINHN apXUTEKTYPHYIO COCTAaBIISIFOILYIO (OT/I€JI0YHbIE MaTE€pHUalbl) U Ipo-
LeCCyaJIbHYIO (MYy3bIKaJIbHasi KOMIIO3UIMS B IPOCTPAHCTBE — €€ LEHTP, epudepus, COOTBETCTBUE Me-
CTY ACUCTBUS U JESATEILHOCTH);

- IUTACTUYECKUI, MAaTEpUAIN3yEeMbIil apXUTEKTYPHBIMU CPEICTBAMH, JIEMEHTAMH MOIUEHUS U
KOHCTPYKIHMH I10J14, CIIEHHAAIBHON TPAKTOBKOM IIPOCTPAHCTBEHHBIX MPOTKEHHOCTEM;

- UHQOPMALIMOHHBIN, MpPeNONpeAESIIOIUN MPOCTPAHCTBEHHYI0 KOMITO3UIMIO ()OPM U BHUJIOB
nHGOPMAIIUY PA3TUYHOTO POJIA, UX KOHLEHTPAIMIO M pa3MeIlIeHHe «To4ek» goctyna. OH BOIIIomaeT-
Csl LIMPOKUM CIIEKTPOM NPHUEMOB APXUTEKTYPHBIX (KOHCTPYKTHBHBIX, KOJOPUCTHYECKHX, IEKOPATHB-
HBIX), Xy/10)KECTBEHHBIX (MCIOJIB3YIOUINX CPEACTBA MOHYMEHTAJIbHO-IEKOPAaTUBHOIO UCKYCCTBA) U JIU-
3aliHepcKuX (o0ecreunBaroIuX HH(OPMAIIMOHHbIE ITPOLECCHl TPHOOpaMH U YCTPOIICTBaMu);

- NIEPEBOIUIOIEHUH (MOOUIIbHBIE U TPAHCPOPMUPYIOILIUECS FIEMEHTHI apXUTEKTYpPhI U ee 000-
PYZOBaHUs, YeXJbl Ha MeOeIH, CKaTepTH, OKPhIBaia, APANMPOBKH U APYTHe CPEICTBA «KOCTIOMHUPO-
BaHUsS» UHTEPHEPOB);

- MH3AHCIEHbl U « TMPUTSHDKEHUs», (OPMUPYEMBIX BBIPA3UTEIbHBIMUA MPOCTPAHCTBEHHBIMU
¢bopmamu 1 00pazamMH, LIBETOBBIMH, CBETOBBIMH, aKyCTUYECKUMHU aKIIEHTaMH, UHPOPMAIIMOHHBIMHU J10-
MHUHAHTaMH U IOJOOHBIMH CPEJICTBAMU;

- Ipa3AHUYHBINA (TIOBCETHEBHBIN) - (CBETOBOE pEILIEHHE, aKyCTHUECKOE, pa3MeEIIeHUe COOTBET-
CTBYIOIIMX MM3aHCLEH, WH(POPMAIMOHHOTO O0eCHeueHusi, BPEMEHHOI0 WM TPaHC(HOPMHUPYEMOTO
o0opyIoBaHus);

- JIHEBHOM (HOYHOI) — (CBETOBOE M IUIACTHUUYECKOE pEIIeHUE, NePecTaHOBKA aKIIEHTOB M 3Jie-
MEHTOB CPEI0BOT0 MpoIlecca);

- (DyHKIIMOHAJIbHBIN, CBSI3aHHBIHM ¢ OpraHu3alel ¢ MpoTeKarolleld B MHTEpbepe AesTeIbHOCTH;

- KOMMYHUKAIIMOHHBIN, BKIIIOYAIOIIUN CUCTEMY BEPTUKAJIbHBIX U FOPU30HTAIBHBIX KOMMYHHU-
Kalui (apXUTEKTYPHBIX — JIECTHULIBI, KOPUIOPHI, IEPEXO/Ibl; TEXHUYECKUX — JIN(THI, ICKAIATOPbI, Tpa-
BEJIATOPbI); peUIeHHE BXOAHBIX T'PYII; CBETOBOE OOCTYXMBaHHE KOMMYHUKAIIMOHHBIX CBSI3€H, MecCT
o01eHus; nHPOpPMaIMOHHOE 00ecTedeHre MPOIECCOB KOMMYHHUKAIMH, MECTa pa3MeIIeHNs KOMMYHHU-
KallMOHHOM MH(ppacTpyKkTypsl (TenedoHoB, UHTEpHET — TEPMUHAIIOB).

Cucrtembl uHGOpPMAIIUU, OCBELICHNE, apT-AU3aiiH B OOJIbILICH CTENEHH MPUBSA3aHBI K XYH0XKe-
CTBEHHOU CTOpOHE (OPMHUPOBAHUS UHTEPHEPHBIX MPOCTPAHCTB, IPUUEM TE€PBBIE JIBE IpymIbl (MHGOP-
MAalMOHHBIE CUCTEMBI U CUCTEMBI OCBEIICHUS) IPUIAIOT UM HEXAPAKTEPHBIE Ui apXUTEKTYPhl YEPTHI
JUHAMHYHOCTH, CMEHBI HaCTpoeHHi u o0pa30B. [IpupoaHo-tanamapTHbIe KOMOMHALIMK U YCTAaHOBKHU
MHUKPOKJIMMATa BIIUAIOT, IPEXKAE BCETo, Ha MOKa3aTeld KOM(DOPTHOCTH cpelibl, OJUEPKUBAIOT €¢ He-
3aBHCHMOCTh OT BHEUIHUX YCIOBUH, CIOCOOCTBYIOT MOSIBICHHUIO OTPOMHBIX 110 BETMYUHE MPOCTPAHCTB.
Mexannueckoe 000pyoBaHUE MpEopeneiseT GopMbl MPOCTPAHCTBEHHBIX MMOCTPOCHHM, MOSBICHHUE
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CIIOXHBIX MHOTOYPOBHEBBIX CTPYKTYP M CTAHOBUTCS UYPE3BBIYAWHO 3aMETHOW JETAbIO0 3PUTEIBHOMN
opraHu3anyi MHOTUX UHTCPbCPOB.

Hu ojiHa U3 CTPYKTYp 000pYI0BaHHS HE MOKET CUUTATHCS MOHOIOJIUCTOM B PELICHUU TE€X HJIH
MHBIX 337124 XYI0KECTBEHHOTO WJIM YTHJIMTAPHOTO CPernoGOpPMHPOBAHUS — UX CBOMCTBA HAKJIa/bIBa-
IOTCSI JIPYT Ha JIpyra, MepeceKkaroTcs, 1aBasi, B KOHCYHOM HUTOre, MPAKTHYECKA HEOTPAHHUUYCHHYIO CBO-
0011y BBIOOpA [T pa3paboTKH JTFOOBIX BAPUAHTOB CPEIOBOTO 00pa3a.

Ho Bce 3Tu crctembl 001a1a10T 00IICH YepToii: CTOCOOHOCTHIO TeHEPUPOBATh HECTAHIaPTHBIC
MMPOCTPAHCTBCHHBIC KOMITO3UIIUH. OTOT HOYTH HUYEM HE OI‘paHH‘IeHHbIﬁ KOMHO3I/IHI/IOHHO'TBOp‘-IeCKI/II7[
MOTCHIIMA KaK OJIHA M3 CaMbIX BAXKHBIX [UIA MpodeccHoHanta XapakKTepUCTHKA COBPEMEHHOT0 000py-
JIOBaHMS: OHO TOMOTAET IEJICHANPABICHHO MPEBPAIIATh YTHINTAPHO-IIPAKTHYCCKUE MMapaMeTphbl cpe-
JOBBIX peI_HeHI/Iﬁ B SMOIIMOHAJIBHO-XY/I0KCCTBCHHBIC.

HpaRTI/I‘IECKaﬂ HYacCTb: BOIIPOCHI IJIA CO6€CCZ[OB3.HI/I$I.

Bonpocsr:

1. OGecrieueHne MUKPOKJIMMATA.

2. UndpopmaninoHHbIe, ayJMOBU3YaJIbHbIE, CBETOLIBETOBBIE U JAPYrHMe CUCTEMbI OCHAIICHUS
MHTEPBEPOB, oOecrieunBarome KOMPpOPTHHIEC yCIOBUS PEOBIBAHMS B CPEIE.

3. KoMIO3UIIMOHHBIE IPUEMBI KOMIUIEKCHOT'O ITPEIMETHO-ITPOCTPAHCTBEHHOT O IIPOEKTUPOBAHUS.
4. lmxeHepHbIe CETH U UX POJIb B OpraHU3auy KOM(pOPTHO cpessl

5. CBETOBBIE CLIEHAPHH.

6. ApXUTEKTypHOE OCBEIICHUE FOPOJa.

Jlureparypa:

OcHoBHast iMTEeparypa:

1. Hlykypos U.C. Umxenepusie cetn [Dnekrponnsiii pecype] : yueonuk / U.C. Ulykypos, U.I'. [Ips-
koB, K.M1. Mukupu. — DIEeKTpOH. TEKCTOBbIE JaHHbIE. — M. : MOCKOBCKHI1 rOCYAapCTBEHHBIN CTPOU-
TeNbHBI yHUBepcuteT, Al [In Op Meana, ObC ACB, 2016. — 278 ¢. — 978-5-7264-1310-5. — Pe-
*uM octyna: http://www.iprbookshop.ru/49871.html

2. ImxeHepHbIe CETH U COOPYXKEHUs [ DIEeKTPOHHBIN pecypc] : yueOHoe nocobue / P.P. Cadwun [u np.].
— DJIEKTPOH. TeKCTOBBIE NaHHble. — Kazanb: Ka3aHCcKuil HalMOHAIBHBIN HCCIE10BAaTEIbCKUM TEXHO-
Joruueckuil yausepcurert, 2015. — 155 ¢. — 978-5-7882-1716-1. — Pexxum poctyna:
http://www.iprbookshop.ru/62170.html

3. Kop3yn H.JI. UnxenepHbie cpeAcTBa 06JaroycTpoicTBa ropoJCKon cpenbl [ DNeKTpOHHBIN pecypc]:
yueOHoe mocoOue il MPaKTUYECKUX 3aHATUH CTyAEeHTOB crnennanbHocTe 270100 «ApXuUTeKTypay,
MarucTepcKoil mporpammsel «ApXUTEKTypa ycToWuuBOi cpeasl ooutanus» 270100.68 (AYCwm)/ Kop-
3yH H.JI.— DnektpoH. TekcroBble naHHble.— CapatoB: By3oBckoe obpazoBanue, 2014.— 157 ¢.—
Pexxum noctyma: http://www.iprbookshop.ru/20407 .— DBC «IPRbooksy, mo mapoito
JlonoHUTEIbLHAS JIUTEPATYpPA:

1. Opnos E.B. NnxenepHoe o6opynoBaHue 31aHUNA U TEPPUTOPUNA [DIAEKTPOHHBIA pecypc]: KOHCHEKT
nexuuit/ OpnoB E.B.— DnekTpoH. TekcToBble AaHHbIe.— M.: MOCKOBCKHI TOCY1apCTBEHHBINH CTPOU-
TEIbHBIN YHUBEPCUTET, 9BC ACB, 2012.— 104 c— Pexum JIOCTyTIA:
http://www.iprbookshop.ru/20004 .— 3bC «IPRbooks», mo maposro

2. BonkoB A.A. OCHOBBI IPOEKTUPOBAHHUSA, CTPOMTEILCTBA, IKCIUIyaTallMd 3/aHUNH U COOPYXKEHHU
[DnexTponHbI pecypc]: yuebHoe mocobue/ Bonkos A.A., Tenmnuenko B.U., Jleitobman M.E.— Dnexk-
TPOH. TEKCTOBBIE JaHHble.— M.: MOCKOBCKHII TrOCy1apCTBEHHbIN CTPOUTENbHBIN yHUBEpcUTeT, IBC
ACB, 2015.— 492 c.— Pexum pocryna: http://www.iprbookshop.ru/30437 .— 3BC «IPRbooksy, 1o
IapoJIIo

HNuTepHeT pecypcebl:
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1. DBBC «YHuBepcureTckas 6ubanoreka ommaiiny - http://biblioclub.ru

2. JluneH3uoHHas  TOJNHOTEKCTOBas  ©0Oa3a  amektpoHHbix  m3manumii —DOBC  «IPRbooks»
http://www.iprbookshop.ru

3. Hayunas snextponHnas 6ubiunoreka e-library — www.elibrary.ru

4. DnekTpoHHas OWONIMOTEKa W DJIEKTPOHHBIM KaTajor Hay4yHou OuOmmoreku CKODY —

http://catal og.ncstu.ru/
5. TocymapcrtBeHHass myOauuyHass HaydHO- TexHuueckas Oubmmorexka Poccuu. (I'TIHTB Poccun)

www.gpntb.ru
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