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1 BBEAEHUE

BaxHylo dYacTh TEOpeTHUeCKOM W  NPOPEecCHOHATBHONH  MPAKTHUYECKOW  MOATOTOBKH
00yYaroIuxcs COCTaBIAIOT IPAKTUYECKUE 3aHATHSL.

CocTaB M colep)kaHuUE MPAKTUYECKUX 3aHSATHM HampasiieHbl Ha peanusanuio denepanbHOro
rOCYJapCTBEHHOTO 00pa3oBaTeIbHOIO CTaHJapTa CpeIHEero oOmero o0pa3oBaHHUs C Y4YETOM
[OJy4aeMOU CEHHATIBHOCTH.

Benymeli auaakTHUecKod Lenbl0  MPAKTUYECKUX  3aHATHH  sABIsercs  (OpMHUpPOBaHME
npoECCUOHATBHBIX MPAKTUYECKUX YMEHHMH (YMEHMH BBINOJIHATH ONpEICICHHbIE JeHCTBUS,
onepauuy, HeoOXOAMMbIE B MOCIEIYIOIEM B NPO(ECCHOHAIBHOM JESITENbHOCTH) HWIM Y4eOHBIX
NPaKTHYECKUX YMEHUH (YMEHUWH pemiath 3ajayd 110 HHKCHEPHBIM CETSM TEPPUTOPUI M 3laHHH.),
HEOO0XOAMMBIX B IOCIEAYyIOIIEeH y4eOHON AeATeNbHOCTH.

B cootBercTtBuM ¢ paboueil nmporpammoii yueOHnoi aucuumianasl OI1.0S «O6mue cBenenus oo
MHXEHEPHBIX CHCTEMax» IPELyCMOTPEHO NPOBEACHHUE NPAKTUYECKUX 3aHATHH.

BeInonHeHne MpakTUYeCKHX paboT 00eCHeurBacT JOCTHOKEHHE OOYYArOIIMMUCS CIETYFOLIIX
pe3yJIbTaTOB:

VYl unuTaTh 4EPTEKU U CXEMbI HH)KEHEPHBIX CeTel

¥Ya2  MopenupoBaTh  IUIOCKYKD UM IPOCTPAHCTBEHHYIO  I'€OMETPHI0  KOMIIOHEHTOB
nHpopmannonnoit monemu OKC

CozepxaHue NPaKTUYECKUX 3aHATUH OPUEHTHPOBAHO Ha MOJTOTOBKY OOYYAOLIMXCS K OCBOEHHIO
poheccnoHaTIbHOTO MOAYJIS IIPOrPaMMBbI ITOJITOTOBKU CIIELMAINCTOB CPEAHEr0 3B€Ha 10 CIIEUAILHOCTH U
OBJIAZICHUIO NPOheccuonaIbHbIMU KOMNEMEHUUAMU:

[IK 2.2 Opranu3oBbIBaTh MOATOTOBKY CTPOMTEIBHOM IUIOUIAJIKM U YYAaCTKOB K MPOU3BOJACTBY
CTPOUTENIbHBIX paboT

[1K 5.2 BpInonHATh NOATOTOBKY KOHTEHTA 3JIEKTPOHHBIX CIIPABOYHUKOB OMOIMOTEK KOMIIOHEHTOB
u 0a3 AaHHBIX JUII WHGOPMALMOHHOTO MOJEIMPOBAHUS OOBEKTAa KalMTAIbHOTO CTPOUTEILCTBA B
COOTBETCTBHH C 33JjaHUEM

A Takke OpMUPOBAHHIO 00U4UX KOMNEMEHUUIL.

OK 01. Bri6upats crioco6s! perieHus 3agad npopeccuoHaIbHOM AeATEIbHOCTH IPUMEHUTEIBHO
K pa3jIM4HbIM KOHTEKCTaM

OK 02. Mcnonb30BaTh COBpEMEHHBIE CPE/ICTBA MOMCKA, aHAJIN3a U MHTEPIIPETAlMi HHPOpMaLUn
1 MHGOPMAIIMOHHBIE TEXHOJIOTUY JJIsl BBINOJIHEHUS 3a/1a4 MPOPECCUOHANBHOMN AeITeIbHOCTU

BrimonaeHne 00yJaronuxcst mpakTuaeckux padot mo ydeOHou auciumuimHe OI1.05 OO6mue
CBeIeHUsT 00 WH)KCHEPHBIX CHCTEMaX HaIPaBJICHO HA:

-00001IeHre, CcUCTeMaTH3aIuio, YriayOJieHWe, 3akpervieHHe, pa3BUTHE U JICTAIHM3AIUI0
MOJIYYEHHBIX TEOPETHUECKUX 3HAHUH MO0 KOHKPETHBIM TeMaM Y4eOHOW JUCIUILTUHBL,

-popMHUpoBaHHWE YMEHHA NPHUMEHSATH IIOJYYCHHBIC 3HAHWUS HA TPAKTHKE, peaTH3aIfiio
€IMHCTBA WHTEIIEKTYabHON U MPAKTUYECKON AEeATeIbHOCTH;

-popMupoBaHue W pa3BUTHE YyMEHWW: HAOMIOMaTh,  CpPaBHHBATh,  COIOCTABIISTH,
aHAIIM3UPOBATh, JIENATh BEIBOJIBI U 0000IIECHUSI.

-BBIPA0OTKY MPHU PEIICHUN ITOCTABJIICHHBIX 3a/1a4 MPO(ECCHOHATHHO 3HAYUMBIX Ka4eCTB, TAKUX
KaK CaMOCTOSITENIHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOpUYECKas HMHHMIIMAaTHUBA . lIpakTHueckue
3aHSATUS TIPOBOISTCS TOCJIE COOTBETCTBYIOIICH TEMBI, KOTOpas OOecleurBacT HaJHMYue 3HAHHM,
HEOOXOTUMBIX JIJISl €€ BBITTOJIHEHUSI.



2METOJAUYECKUE YKA3AHUSA

Tema 2. UnkeHepHbIe ceTH U 000py10BaHNEe TEPPUTOPHIl MOCeIeHUIT
Ycii0BHBIC 0003HAYCHNS HH/KEHEPHBIX CeTell Ha IJIaHAX U cXeMax

IIpakTuyeckoe 3ansitue Ne 1
YcnoBHBIE 0003HAUCHUST MH)KCHEPHBIX CeTel Ha IUIaHaX U CXeMax

Henanb: -Hay4YUTHCS UATATh YEPTEIKU U CXEMbI HHXKEHEPHBIX CEeTel

BoinosiHeHue padoThl cioco0cTBYET (POPMUPOBAHUIO:

-YMEHHUE YATATh YEPTEIKHU U CXEMbI MH)KECHEPHBIX CEeTel

Marepuaabnoe odecneuyenue: 'OCT 21.205-2016Cucrema npoeKTHON AOKYMEHTALMHU IS
CTPOUTENHCTBA Y CIIOBHBIE 0003HAUYECHHMSI DIIEMEHTOB TPYOOIIPOBOJAHBIX CUCTEM 3AaHUN U COOPY>KCHUH.
Jlexunonnas terpanp Hunakruueckuit matepuan [1K u nporpamma Komnac —3D;

3aganue:

Ha ocHOBaHMM TNpEUIOKEHHBIX JAaHHBIX O3HAKOMHUTBCS C YCIOBHBIMH 0003HAYCHHSIMU
WH)KEHEPHBIX  CeTel  (RJIIEMEHTOB  BOJONPOBOJAA, KAaHAIW3AIMU, OTOIUICHUS, BEHTUJISIUU,
ra3ocHa0XeHHsI) Ha YepTekax, MOArOTOBUTh U 0OPMHUTH crieluUKaIIMIO HAa JaHHOE 000pyI0BaHHE.

Iopsiaok BbINOJIHEHUS PAOOTHI:

1.M3yunute TeopeTHUEeCKUd MaTepual , NpeiiokeHHoe 3anaHue. lIpountars yeprex, cxemy
WH)KCHEPHBIX CETEH

2.0TBETUTH Ha BOIIPOCHI IO YTEHUIO YEPTEXKEM, CXEM.

3.Ucnons3ys 'OCT 21.205-2016CucremMa mpOeKTHOM TOKYMEHTAIMU I CTPOUTEIHCTBA

YcnoBHbIe 0003HaUEHHUS JIEMEHTOB TPYOOIIPOBOJHBIX CHUCTEM 3JIaHUM U coopyxkeHuil.. Onpenenute
YCJIOBHBIE 0003HAYEHHS M COCTABbTE CTEIU(UKAITUIO YEPTEKA UITU CXEMBI.

4.0¢popmute (pparMeHT yepTeka WM CXeMy U CIeHH(PHUKAINIO K HUM.
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Kpamkue meopemuueckue ceéedenusn:

VYcnoBHbIE 0003HaueHWsT Ha YepPTeXkKax WIM CXeMaxX YKa3blBalOTCS HE TOJBKO IIpH
BO3BCACHHNU MHOT'O3TAXXHBIX SﬂaHHfI, HO W 1pHu CTPOUTCIBCTBE HEOOBIINX JOMOB. Bre
3aBUCHMOCTH OT THIIa CTPOEHHUS BCEr/la HCIIONB3YIOTCS CIEIUaNbHBIE yCIOBHBIE 0003HaueHHs. Mx
pernamentupyeT ['OCT, 1 pUMEHSIOTCS OHU B JTIOOBIX MPOrpaMMax, KOTOPBIE TTO3BOJISIOT CO3aBaTh
YEPTEeKU HUHXKEHEPHBIX CHUCTeM. IIpu IpOEKTHUPOBAaHMM CHUCTEMBI TIOpSAYErO0 M XOJIOJHOTO
BOJOCHAOXXEHUSI W KaHaIM3alMM TMPUHATO HCIOJIb30BAaTh CIEHUalbHbIE 0003HaueHus. OHU MOTyT
ObITh pazHbiMU, onHako ['OCT permamMeHTHpyeT BCe CTaHAAPTHI, IIOITOMY MEHATh UX Ha CBOE
YCMOTpEeHHE Henb3s. B cxeme MOMKHBI — COAep)KaThCsl  MCKIIOUMTENBHO TE€  3HAKH, KOTOpHIE
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HCIOJIB3YIOTCS BCEMHU CIIEUAIMCTaMU B JaHHOW oOnactu. Jlns  oOo3HaueHHsS  CHUCTEMBI
BOJOIIPOBOZA M KAaHAIW3AIUA MOTYT OBITh HCIIOJIB30BAHBI CIICUATBHBIE CHMBOJBI U OyKBEHHO-
uupposble 31neMeHTH. Kpome Toro, B depTexke Bcerjaa MPUMEHSIOT JUHUHM. Vcnonb3yrorcs
YCIIOBHBIC 3HAKU 0€3 KaKuX-ITMOO JOIMOJIHUTENbHBIX OOBsSICHEHHH. VICKIIOUeHUEM  SIBISIFOTCS
TOJIBKO T€ BJEMEHTHI, KOTOpbIE PErjJaMeHTHPYIOTCS OTPACIEeBbIMU CTaHAapTaMu. B naHHOM ciydae
PEKOMEHIyeTCsl yKa3blBaTh CChUTKY Ha HuX. CTaHIapT YCTaHABIMBACT YCIOBHBIE Trpaduueckue
0003HaYEHHUSI SJIEMEHTOB BOJIOIPOBO/Ia B CXEMAaX M UepTEkKax.
1.Pa3mepbl 0003HaUEHHUI B cXeMaX U Y4epTekax BOJOMPOBOJIA MPUMEHSIOT B 3aBUCUMOCTH
OT KOMIIOHOBKM M HACBIIIEHHOCTH CXEMbl WIM uepTexa O0e3 coOmtoneHus Macmraba. [lpu
HEO0OXOIMMOCTH YKa3aHUS Pa3MEUICHHS M Ta0apuUTOB DJIEMEHTOB CHCTEM, pa3Mepbl 0003HAYCHHMIA
MIPUMEHSIIOT B MaciTabe yeprexa
2. VYcnoBHble rpaduyueckue 00O3HAYCHHUS BOJOMPOBOJIA JOIYCKACTCS COMPOBOXKIATH
OyKBEHHBIMH, UHU(PPOBEIMU WM OYKBEHHO-IU(PPOBBIMH  00O3HAYCHHUSMH, YTOUYHSIOIIMMH
TEXHUYECKYIO XapaKTePUCTHKY 0003HAYaeMOro 3JIEMEHTa. YKa3aHHbIC 0003HAUCHUS PA3bICHIIOT
Ha YepTexax.
3. YcnoBHbIe Tpadudeckre 0003HAYCHHUS, JOIMYCKACTCs, IPU HEOOXOJAUMOCTH, TOTIOTHSITH
JIPYTUMHU YCIOBHBIMH Trpaduueckumu o0o3HaueHussMU. [losicHeHUs K yka3aHHBIM 0003HAYECHUSIM
MIPUBOJISITCS HA YePTEkKaX.
4. OOo3HayeHHs] SJIEMEHTOB BOJOINPOBOJA TMpuBeAeHbl B mnpumepe. CTOSKH cUCTEM
BOJIOTIPOBO/IA M KAHATM3ALUU PEKOMEHIyeTCsl 0003HauaTh MapKkon «CT.», KOJIOAIBI —MapKoi «K».
K sromy oOo3nauenuto nobaBnsercs 0003HAYEHHE CHUCTEMBI U MOPSAIKOBBIM HOMEp CTOSIKA WIIH
konoana. Hanpumep: Ct. B1-1 —miepBbIil CTOSIK X03HCTBEHHO-UTHLEBOTO BoAompoBoaa; Ct. K1-2
—BTOpOI1 cTOsIK ObITOBOI KaHanu3anuu, KK2-3 —tpetuit konozaen nuBHeBo# kaHanmuzanuu. Omycku
U MOIbEMBbI TPYOOIIPOBOIOB 0003HAYAIOTCS IO XOJY JABMKCHHS JKHUJIKOCTH C O00O3HAYCHHEM
BBICOTHOH OTMETKHM MpOJOJDKEHUs TpyOorpoBoja, Hanpumep: Onyck Bl Ha ot™. 2,34 BonB1-
1.-O10 o03HauaeT, 4YTO BBOJ OTHOCHUTCS K XO3SHCTBEHHO-TIMTHEBOMY BojonpoBoay Bl u
nopsiakoBbiii Homep BBoAa No 1.Onementst Kl-beitoBas kananusanus K1 npennaznauena s
OTBEJCHUS CTOYHBIX BOJ OT CaHY3JIOB, BAaHH, KYXOHb, IYIIEBBIX, OOIIECTBEHHBIX YOOPHBIX,
MYCOpOKaMep M T.J.

®opma npeacTaBieHus pe3yJbTarTa:

Pabota nomxHa ObITH TIpEICTaBIICHA B BUE TAOIUIIBI

Kpurepun onenkn:

Ouenka «omauuHo» evicmasisiemcs 3ajaHue BHIMIOJHEHO MOJHOCTBIO, 0€3 3aMeUaHMiA

Oyenxa «xopouto» @vicmagisemcs 3aJaHW€ BBIIOJIHEHO TOJHOCTBIO, HO HMEIOTCS
HECYIIECTBCHHBIC 3aMCUaHUS

Oyenxa «y0061emeopumenvHoy 6vicmagisemcs 3aJaHUE BBIIOTHEHO, HO HWMEIOTCS
CYIIICCTBCHHBIC 3aMEYaHUs

Oyenxa «Hey008/1€eMEOPUMENIbHO» 68bicmasisiemcss 3alaHue BBIIOJHEHO, HO UMEIOTCS
CYIIECTBCHHBIC 3aMEYaHMUs, TTOBJICKIINE K HEBEPHOMY PEIICHUIO 3a/IaHUs. 3aJaHie HE BBITIOJTHEHO



Tema 3. BogocHa0OxkeHne U BOIOOTBEIEHNUE TOCEIEHUI

IIpakTHyeckoe 3anaTue Noe2
OCHOBBI NPOEKTUPOBAHUS BOJIOTIPOBOHOM CETH

]_[e.m,: HAaYYHUTBHCA YUTATh YCPTCIKU U CXCMbI HHIKCHCPHBIX ceTen

BoinosiHeHue paGorbl crnoco0cTBYeT (POPMHMPOBAHMIO: YMEHHME UUTATh UYEPTEKHU U CXEMBbI
MH)KEHEPHBIX CeTell, MOJIeIMPOBaTh NMHKEHEPHBIE CETH.

MarepuajibHoe o0ecnieyeHue:

CII 30.13330.2016 BuyrpeHHui BOAOIPOBOA W KaHaNW3alus 37aHUN. (AKTyaln3upoBaHHas
penakuust CHull 2.04.01-85%*)/JIekumonnas terpaap Jumakruueckuit marepuan IIK u mporpamma
Kommnac —3D

3aganme:

Ha ocHoBaHuM mnpemioxkeHHbIX JaHHBIX CKOHCTPYUPOBATh M BBIYEPTUTH CETh XOJOJHOTO
BOJIOIIPOBO/IA HA IJIaHaX 3JaHHsl, pa3MelleHne 000pyaoBaHus. AKCOHOMETPHUYECKYIO TPOEKIUIO CETH
XOJIOJTHOTO BOJONPOBO/JIA.

Ilopsinok BbINOJIHEHHS PAdOTHI:

1.O3HaKOMHTHCS C TEOPETUUECKUMHU MOJTOKEHUSIMH.

2. [Monyuuts y npenogaBaTes 3aaHue A MPOSKTUPOBAHHUSL.

3. CoryacHO MOIY4YEHHOMY 3a/laHHI0 CIIPOEKTHPOBATh CXEMY BHYTPEHHETO BOJOINPOBOJA
3nanus. [lpu mpoekTpoBaHMM OOpPaTUTh BHUMAHHUE Ha PACIOJIOXKEHHE Ha TEHIUIAHE TOPOJICKOTO
BOJIOIIPOBOJA.

4. ITocTpouTh aKCOHOMETPHUUYECKYIO cxeMy ceTH. Popm npesactaBineHus padotel: OdopmiieHHas
paboTa B yCTaHOBJICHHOM MOPSIIKE

Kpamkue meopemuueckue ceedenusn

TpaccupoBka BHyTpeHHeH cetu TpaccupoBKY BHYTPEHHEN CETH HAYMHAIOT OT BOJOPa300PHBIX
mpuOOpPOB: Ha MJIaHaX dTaKEeW M pa3pe3ax 37JaHHs HaMeualoT MecTa MPOKIATKU TpyO, MOAAIOIINX
BOAY K npubopam(pa3BOJKH), a TAKIKE CTOSKOB.

Pa3Bogku MpoKIagpIBalOT, KaK MPaBUJIO, OTPBITO MO CTEHAM JIYIIEBBIX, KYXOHb M JIPYTHX
MMOMEIICHU .

ParnmonansHoO pa3Meniath UX MOJ CAHUTAPHO-TEXHUYECKUMU ITpubopamu Ha BbicoTe 15—40 cm
HaJ| TOJOM W TMpU HEOOXOJMMOCTH 3aKphIBaTh IUIMHTYCOM M3 KepamMu4eckorl miauTku CTOsKU
MPOKIAJBIBAIOT MO  BO3MOKHOCTM B  MECTax  pAaCIOJIOKEHHS HauOOJBIIET0 KOJUYEeCTBa
BOJIOPa300pHBIX TPHOOPOB TakK, YTOOBI HMX KOJUYECTBO M JIJIMHA PAa3BOJOK K BOJOPa30OPHBIM
npubopaM ObUIM MHUHUMAaJIbHBIMU.

[Ipu pa3memnieHUH CTOSAKOB HEOOXOJMMO YUMUTHIBATh IUIAHUPOBKY TOMEIICHWM Ha BCEX
JTakax 3JaHUM: CTOSIKM HE JOJDKHBI MPOXOJUTH B CEpEeIMHE IOMENICHUs, IepeceKaTbh HeCcylue
KOHCTPYKLHMHU 37aHMs], JODKHBI pacHojiaraTtbCs OKOJIO CTEH M MEePEeropoJoK, KOJIOHH, AOMYCKAIOIINX
KperieHre TpyOOmnpoBOIOB.

MarucTtpanyd TpoKJIaIbIBAlOT TaK, 4YTOOBI OOBEAWMHUTH BCE CTOSKH U TPYOONPOBO,
nojarouMi Bogy B 31aHue. Ha cerdax ¢ HWKHEH pa3BOAKONM HX pa3MeIialT B MOAMOJBIX,
Mo/IBajlax M TEXHMYECKHX ATakax WM Ha MEpPBOM 3Ta)ke, B MOJNOJBHBIX KaHalax, MOJ IOJOM C
YCTPOMCTBOM CHEMHOTO (pu3a, a TaKKe MO0 KOHCTPYKIMSIM 3[aHHiA, HAa KOTOPBIX JIOMYCKaeTcs
OTKpBITasi MPOKIIAJIKa TPyOOIIPOBOIOB

Jlng crnycka BoAbl MarucTpalau JOJDKHBI IpokiaieiBatbesd ¢ ykiaoHoM 0,002—0,005 B
CTOPOHY BBOJa WJIHM BOJOpPa30OpHBIX TOYeK. B HMXKHMX TOUYKAax CETH HEOOXOIUMO YCTaHOBUTH
CIyCKHBIE YCTpOHCTBa (TpOWHWKHM WM My(PTHl ¢ mpoOKaMu amsi ciycka Bojbl).Ha muiane tumoBoro
JTa)ka BBIOMpAETCsT MECTO PACIOJOKEHUS BOJOMPOBOJHOIO CTOSIKa, OT KOTOPOTO MPOU3BOAUTCS
pa3BoJIKa M0 BOJIOpa3z0opKam



14C mnaHa TUNOBOTO ATa)ka HA IUIAH MOJBaja MEPEHOCATCS BOJOMPOBOJHBIC CTOSKH H
OOBEIUHSIOTCS MaruCTpaJIbHOW JIMHUEW MO0 HauKpaiyailiemMy pacCTOSHHIO C BBOJOM B 3/IaHHE.

Ecnu crtosku pacnonararorcs 1mo 00e CTOPOHBI OTHOCUTENIBHO ILIEHTPalbHOM OCH 3/1aHus,
MarucTpajb IpOKJIaAbIBa€TCs HaJ MOTOJIKOM I10/Bajla O LEHTPaIbHOW HECYIIEW CTEHbI 3/1aHuA. 3a
BBOJIOM YCTaHABIIMBAETCSl BOJIOMEPHBIN y3€J1, HO HE IO/ KUJIBIM [IOMELICHUEM.

3amopHasi apMarypa Ha BHYTPEHHEH BOJONPOBOJIHOW CETH 00S3aTEIbHO YCTAHABIUBACTCS B
CIIEQYIOIINX MecTaX:1l.y OCHOBaHHUsS CTOSKOB XO3HCTBEHHO-IIMTHEBON WJIM NIPOU3BOICTBEHHOM CETH B
3naHusAx 3 dTaka W Oomnee;2.Ha ~ OTBETBICHUSAX  OT  MAaruCTpPajJbHBIX  JIMHUH
BOZOIIPOBOZA;3.0TBETBICHUAX B KAXKIYI0 KBapTUPY;4.0TBETBICHUAX PA3BONAILEH CETH JIA
oOecriedeHrsT BO3MOXHOCTH OTKIIFOYCHHS €€ OTIENbHBIX YYacTKOB;S.MOJBOJAKAX K CIMBHBIM
0aykam;6.MarucTpaJbHOM CETH C LENbI0 BBIACICHHUS PEMOHTHBIX y4acTKOB, HO IPHU OJHOBPEMEHHOM
OTKIIIOYEHWH He Oosee 5 TMOXKAPHBIX CTOSKOB. MarucrpaibHble TpyOONpOBOABI B IO/ABAJE
IIPOKJIAJBIBAIOT, KaK MIPaBUIIO, 0] IOTOJIKOM C PACCTOSHHUEM B CBETY OT CTPOUTENBHBIX KOHCTPYKIIMH
u Mexay tpyodamu 0,10-0,15 M. BricoTHOE pacrmoniokeHre TpyOOIpOBOAOB PA3IMYHOTO Ha3HAYCHHS,
KaK IpaBWJIO, JIOJDKHO COOTBETCTBOBATH TEMIIEpaType TPAHCIOPTUPYEMOH >KHUIKOCTH («TOpsuue»
TpybonpoBoasl T1, T3 pacnonaratorcst Bblle, «xonoausie» Bl, B2, T4 -nmxe). TpyOomnpoBombl
KpeIsTCs K CTeHaM WM YKJIAIbIBAIOTCS HA CIELMAIbHBIE IIOJIKM BIOJIb IpoxonoB. KBaprupHble
Pa3BOAKHU IPU OTKPHITON IPOKJIAAKE CIEAYET pa3MelaTh Ha/l IOJIOM BbIIIE KaHAJM3ALUOHHBIX TPYO.
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[TocTpoeHre akCOHOMETPUYECKOH CXeMbl BHYTpEHHEH cucTembl BojpompoBoaa. Ha ocHoBe
IIPOBE/ICHHOW TPAaCCUPOBKHM CTPOMTCS AKCOHOMETpUYECKas CXeMa, Ha KOTOpPOM HaMeudalT MecTa
YCTAHOBKH apMaTyphl



Hauepranue akCOHOMETPUUECKOW CXEMbl HEOOXOOUMO AJIs IPOBENEHUS THUIPABIMYECKOTO
pacyera BOJIONPOBOJHOM CETH 30aHUS.

AKCOHOMETpHYECKasi CXeMa BOJOIIPOBOJA SABJAETCS II0 CYILECTBY pacueTHOM CXEMOH,
II03TOMY CTPOUTCS C YKa3aHUuEeM BCEX 3JIEMEHTOB CeTHM  -BBOJA
CBOJIOMEPHBIMY3JIOM,CTOSIKOB,apMAaTyPhL,IT0JIMBOUYHBIXKPAHOB, yCTPONU CTBIOBBIILICHH S Haropa,
MOJIBOJIOK K TIpuOopam | Jp.

Ha cxeme HE0OXOOMMO IOKa3aTh OTMETKH: MOBEPXHOCTU 3€MJIM, I0JIa MOJBala M ITaxei,
oceil BCeX TOPH3OHTAIBHBIX yYaCTKOB TPYOONPOBOJOB, BOJOMEPHOIO y3i1a (OCH BOJOCUETYMKA), a
TaKXKe OTMETKY JUKTYIOLIEro Bojopa3z0opHoro mnpubopa. Takke Ha cxemMe HEo0XO0AUMO
nokassiBaThB1-MecTa mepeceueHHss TpPyOONPOBOAOB C KAaNHUTAJIbHBIMH CTEHAMH 3JaHHUS U
JMAMETPbl XapaKTEePHBIX Y4aCTKOB CETH.

AKCOHOMETPHYECKYIO CXEMY BHYTPEHHETO BOIONPOBOJA BBINOJIHIIOT BO (PPOHTANBHOM
U30METpUM C JIeBOM cuctemoit oceil. [lo BceM TpeM ocsiM pa3Mepbl OTKJIAAbIBalOT 0e3
uckaxeHus. [Ipu BblUepuUMBaHMM AKCOHOMETPUUYECKON CXEeMbl HEOOXOIMMO YETKO I10Ka3aTb BCE
TpyOOIPOBO/IbI, ApMATypy, IPUOOPH! YCIOBHBIMU 0003HAUEHUSMH.

Cxema. TakuM 00pa3oM : CTOSIKM-BEPTHKaJIbHO, BCE JIMHUM TpyO, HAyIIME Ha IUIaHAX
TOPU30HTAIIBHO, Ha CXEM€ OCTalTCs TOPU30OHTAIBHBIMU —TPYObl, NPOXOAALIME B IUIaHE
NEPIEHIUKYJIAPHO «Ha Ce0s» WIM «OT CeOs»BbIUEPUMBAIOTCS HAa CXeMe OObIYHO MMoja yriiom 45 k
ropu3oHTy. PaccrossHue Ha cxeMme OTKJIaablBalOTCs 10 BepTukaine —B MacmTabe 1:100, mo
rOpPU30HTAIU—HE B MaciuTade, Tak Kak MpH COOIOJCHUH TOPU30HTAILHOTO MaciuTaba 4acTo CTOSIKU U
TpyObI HaKJIaIbIBAIOTCS APYT Ha Jpyra U cXema TepsieT HarlsAHOCTb.

[Ipy ONHOTUNHOM MJAHUPOBKE CAHUTAPHBIX Y3JI0B, NMHUTAEMBIX CTOSIKOM Ha BCEX JTaXax,
BO3MOYKHO OTPAaHUYMTHCS BbIYEPUYMBAHMEM BCEX pa3BOMALIMX TpyOONpoBOAOB, NPUOOPOB U
apMaTrypbl Ha nocienHeM sTaxe. Ha ocTanbHbIX 3Takax Ha CXE€ME€ IMOKa3bIBaIOT TOJIBKO MeCTa U
HarnpaBJeHUs: TPyOOIIPOBOIOB OT CTOSIKOB

16IIpumep  aKCOHOMETPUUYECKOHM  CXEMbl  pacueTHOrO  HANpaBiI€HHUs  BHYTPEHHETO
BOJOIIPOBOZA MpuBeaeH Ha pucyHke 4.Ha »sroil cxeme y camoro ygnaineHHoro croskaCr.l Ha
BEPXHEM 3Ta)Ke MPEJyCMOTPEHbI CIIEAyIolue MpUOOpHI: MOIKa KyXOHHass Ha OJHO OTJEJIEeHHE
(M), BanHa oObikHOBeHHas (B), ympiBanbHUK (Y) M HHU3KO PACIONIOKEHHBIH CMBIBHOUW Oaudok (CO)
yHHMTa3a. B kadecTBe AUKTYOIIErO BOAOPa30OPHOrO yCTPOMCTBA 3/1€Ch MPHUHIT KOMOMHHPOBAHHBIN
CMECHUTENb JIUIsl BaHHBI M yMbIBalIbHUKA. Takoil BEIOOp CBsI3aH C TE€M, YTO CMECUTENIb MMEET caMoe
BBICOKOE PAacIOJIOKEHUE B CUCTEME U Y €r0 KpaHa caMblil 00JIbIION CBOOOIHBIN HAMOp Cpeld KpaHOB
Apyrux npubopos, a umeHHo: Hf =3 m

dopma npeacTaBieHus pe3yJbTarTa:
Paboma oonocna 6vims npedcmasnena 6 suoe uepmedica

Kpurepun ouenku:

Oyenxa «omauunoy» evicmasisemcs 3aJaHUe BBIIOJIHEHO MOJHOCTHIO, 0€3 3aMedaHuil

Oyenxa «xopowo» e6vicmaénsiemcs 3aJaHUE BBIIOJIHEHO IIOJHOCTBIO, HO HMMEIOTCS
HECYILIECTBEHHBIEC 3aMEYaHus

Oyenxa «y0061emeopumenbHoy 6bicmaeniemcs 3aJaHue BBIIOIHEHO, HO HMEITCS
CYILLIECTBEHHBIE 3aMEYaHUS

Oyenxa «HeEy0061€mMEOPUMENIbHO» 6bicmasisAemcs 3aJlaHue BBIIOJIHEHO, HO HUMEITCS
CYLIECTBEHHBIE 3aMEYaHHUs, IOBJIEKIINE K HEBEPHOMY PELICHHUIO 3a/1aHus. 3aJaHUE HE BHITIOJHEHO



Tema 3.BogocHa0OxeHne 1 BOOJOOTBENEHUE ITOCEIIEHUNA

IIpakTHyeckoe 3anaTue Ne3
OCHOBBI MPOEKTUPOBAHUS KaHATM3ALMOHHOMN CeTH

Heanb padoThl: -HAYYUTHCS YUTATh YEPTEKHU U CXEMbl MHKEHEPHBIX CeTe

BoinosiHenue padorbl crocoOCTBYeT (POPMHUPOBAHUIO: YMETh: YUTATh YEPTEKU U CXEMBbI
WHXXEHEPHBIX CeTel , MOJIEIMPOBATh KaHAIM3ALMOHHYIO CETh B Iporpamme Renga

Marepuaabnoe odecneuenue: CII 30.13330.2016 BuyTtpeHHuii BogONpoOBOI U KaHAIU3AIMS
snanuil.(AkryanusupoBannas pemakius CHull 2.04.01-85%)/Jlekuuronnas terpans JuaaKkTHYecKuid
marepuain [IK u nmporpamma Komnac —rpaduk;

3ananme: Ha ocHOBaHMU NPENIOKEHHBIX JIAHHBIX CKOHCTPYMPOBAaTh M HAHECTH HA IUIAHBI
3/1aHUsl OTBOJHBIX TPYOOIPOBOJOB BHYTPEHHEH CETH BOJOOTBEICHHUSA, pa3MelleHue 000pYIOBaHMS.
AKCOHOMETPUYECKYIO MPOEKIUIO CETH BOJOOTBEICHHUS.

Ilopsinok BbINOJIHEHUS PAOOTHI:

1.O3HaKOMHTHCS C TEOPETUUECKUMU MOTOKEHUSIMH.

2. Ucnonb30BaTh B KAUECTBE UCXOIHBIX JAHHBIX PE3yIbTaThl MPAKTHYECKONH pPaOOTHI 2.

3. [TocTpouTh aKCOHOMETPUUECKYIO CXEMY BOJIOOTBOISAIIECH CETH.

4. OpopMHUTDH U 3aALTUTUTH OTYET.

Kpamkue meopemuueckue ceedenusn

TpaccupoBka ceteil BHyTpeHHell kananuzanuu Ha pemieHue cxembl ceTedl BHYTpEHHEH
KaHAIM3allMM  BIUSET PACHOJOXKEHHE CAHUTAPHO TEXHHYECKUX MPUOOPOB Ha dTaKax 3JIaHUA U
KOHCTPYKTUBHBIE OCOOEHHOCTH 3/1aHUM.

CucreMa BOJI0OTBEICHUS KUIIBIX 3JaHUM COCTOUT U3 CIEAYIOIUX 3JIEMEHTOB IPUEMHUKOB
CTOYHBIX BOJI (CAHUTAPHBIX MPUOOPOB), THAPO3ATBOPOB,
OTBOJIHBIXTPYOOITPOBO/I0B,KaHATN3AIIMOHHBIX CTOSKOB, BBITSDKHBIX TPYOOIIPOBOI0B, TOPU3OHTATBHBIX
COOPHBIX TPYOOTIPOBOIOB H BBIITYCKOB.

[Ipu nmpoekTrupoBaHUU HEOOXOAUMO CTPEMUTHCS K TOMY, YTOOBI CETH KpaT4alIIUM IyTeM
OTBOJMJIM CTOKM 3a MpEeNeNbl 3[aHUs M HMEIM MHUHUMAalIbHOE KOJMYECTBO IOBOPOTOB, TAK KaK
HaJIeKHOCTh PAa0OTHI KaHAJTU3AIMOHHBIX CETEeH 3aKIF0YAeTCsl B X HE3aCOPSAEMOCTH U YCTOMYHMBOM, 6€3
CpbIBa TUPABINYECKUX 3aTBOPOB MPOITYCKHOM CIOCOOHOCTH

PykoBOACTBYSI C apXHTEKTYpHO-TUIAHUPOBOYHBIMHU PEHICHUSIMU JIOTUYECKUMU  MPOCKTHBIMHU
MaTepuagamMi, Ha TMOJTaXHbIC IUIAaHBI HAHOCAT MECTa PACIIOJNIOKEHHSI CTOSKOB: BOJHM3U TPYIIIBI
CaHUTAPHBIX MPUOOPOB, OJIMKE K TPHUOOPY C HAMOOIBIINM PACXOJIOM M KOHIICHTPALUEH 3arpsi3HEHUM
CTOSIKOB..J[MamMeTp KaHAJIM3aMOHHOTO CTOAKA MPUHUMAIOT B 3aBUCMMOCTH OT BEJIMYMHBI PACUETHOTO
pacxoia CTOYHOW >KMJIKOCTH, HAaMOOJBILEro IuaMeTpa MO3TaXKHOI0 0TBO/Aa TPyOOIpoOBOAa U yria ero
npucoenuHenus Ha mmanax staxkeld M mojBaja HAHOCAT KaHAJU3ALMOHHBIE CTOSKM U OTBOJIHBIE
TpyOONIPOBO/IBI, CTOSAKHM HYMEPYIOT M YKa3bIBaIOT IUAMETp, YKJIOH M JUIMHY Ha BCEX YYacCTKax
TpyOotnpoBoa0B.( pu.2,3)

KaHanu3zanuoHHbIE CTOSKM Ha BCEX CXEMax M IUlaHax 0003HaudaroTcsd OYKBEHHO -IIHU(PPOBBIMU
unaekcamu: Ct K1-1, Ct K1-2...0T nmpubopoB K CTOSKaM MpPOKJIaIbIBAlOT OTBOJAHBIE TPYOBbI BIOJB
CTeH HaJl MOJIOM WJIM U MOJ IMOTOJKOM HI)KE PacMOJOXKEHHOTo 3Taxka (TocielHee 3alpeliaercs B
KHUIIBIX 3/IAaHUSX ).

OTtBo/HbBIE TPYOBI MPOKJIAABIBAIOT C OAHUM YKJIOHOM B CTOPOHY CTOSIKA M MPUCOEIUHSIOT K
HEMYy C T[IOMOUIIbI0O TPOMHUKOB WJIM KpecToBMUH. Ha 1uiaHax mojBana MOKa3bIBAalOT BCE
KaHAJIM3AIMOHHBIE CTOSIKH, TOPU30HTAIIbHBIE COOPHBIE TPYOOIIPOBOIBI M BHIITYCKH B HAPYKHYIO CETh.

19T’ opu3oHTanmbHBIE COOpHBIE TPYOOMPOBOABI MOHTHUPYIOTCS B IMOABAJIC TOJ MOTOJIKOM Ha
paccrosinuu 0,5 M ¢ KperuieHneM Ha MOJBECKaxX, KPOHIITEHHAX WM HaJl MOJOM Ha JKECTKHUX OIMopax.
VYKIIOH JOMKEH OBITh B CTOPOHY BBIMYCKA. YKJIOHBI OTBOJHBIX M TOPU30HTAIBHBIX TPYOOIPOBOIOB
MPUHUMAIOTCS B 3aBUCUMOCTH OT auametrpa: npu d=100 mm 1 = 0.02, mpu d=50 mm i=
0,03.MOHTa)XHBIX IIaXTaX, KabWHax, OJ0Kax OJMXKe K yIiIy CT€H M IePEropoIoK
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Ha cersix BHyTpeHHell KaHaiM3allM HEOOXOIUMO TMpEeAyCMaTpUBATh PEBU3UU U MPOYUCTKH,
KOTOpBIE€ YCTAHABIMBAIOTCA:] -HA CTOSIKAX IPU OTCYTCTBHM HA HUX OTCTYIIOB -B HUKHEM U BEPXHEM
dTa)kax MpPU HATUYUH OTCTYIIOB, a TAK)KE Ha BBIIEPACIIONIOKEHHBIX HAJl OTCTYNAMUATAXKaX;2. B )KHUIIbIX
3IaHUSX BBICOTOM 5 3Takeid W Ooiee HE pexe 4eMm uepe3 3 JTaxa;3.B  Hadale ydacTkoB (10
IBUKEHUIO CTOKOB) OTBOAHBIX TpPy0 NIpU 4YHUCIEe MPUCOSAMHEHHBIX MpUOOpoB 3 u Oosee, 1o
KOTOPBIMHM HET YCTPONCTB JIANPOYUCTKU;4.HA TIOBOPOTAaX CETU MpPU H3MEHEHMM HaIpaBJICHUS
JBUKEHHSI CTOKOB €CJIM YY4aCTKH TPYOOIIPOBOJIOB HE MOTYT OBITh IPOYUIIIECHBI Yepe3 APYTre y4acTKH.

KaHanu3anmoHHbIE CETH NPOKIAABIBAIOT OTKPBITO MM CKPBITO. OTKPBITYIO TNPOKIAIKY
MPUMEHSIIOT B MOJBAJaX, TEXHUYECKUX OTaXKaX M MOAINOJNbBSX, LeXaX HPeInpHUsITHH, MOJCOOHBIX
MOMEIICHUAX C KpeIUIeHHeM Tpy0 K CTPOMTENbHBIM KOHCTpYKUuMsSM 3naHuil. IlocTpoenue
aKCOHOMETPHUUYECKOI CXeMbl BHYTPEHHEH CUCTEMbI BOJIOOTBEICHUS.

AKCOHOMETPUYECKHECXEMBICETEHBHYTPEHHEHKaHAIN3AUUBBIIIOIHIIOTCIAHAIOTUYHO  CXEMaM
BOJOIIPOBOAHBIX CETEH M BKJIIOYAIOT BCE SJIEMEHThI CeTel OT MecTa MPHUCOEAMHEHHUS BBITYCKa K
CMOTPOBOMY KOJIOALY /10 BEPXHEro cpe3a BEHTWIALMOHHOW 4YacTH CTOSAKOB. OTIMYHMEM OT CXEMBbI
BOJIOIIPOBOZIOB SIBJSIETCSI HEOOXOJMMOCTh IPOPHUCOBKU BCEX (PACOHHBIX COEAMHUTEIBHBIX YACTEH,
IIPU ATOM pacTpyObl OKa3bIBAIOT 3aceukaMu. B mMacmrabe 1:100 BbluepunBaOT aKCOHOMETPUUECKYIO
aKCOHOMETPHUUYECKYIO CXEMY OJHOTO M3 KAaHATU3allMOHHBIX BBIMTYCKOB W BCEX MPHUCOCAUHIEMBIX K
HEMY CTOSIKOB U OTBOJHBIX TPYOOIPOBOJOB OT CAHMTAPHBIX MpuOOpoB. Ha kaxaoM TpybompoBoje
yKa3bIBAIOT AMAMETP, YKJIOH U JATUHY. (puc.2)
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®opma npeacTaBieHus pe3yJbTarTa:
Paboma oonoicna 6vims npedcmasnena 6 sude uepmedica

Kpurepun ouenku:

Oyenxa «omauunoy» evicmasisemcs 3aJaHUe BBIIOJIHEHO MOJHOCTHIO, 0€3 3aMedaHuil

Oyenka «xopowio» evicmasnsemcs 3aJlaHUE BBIIOJIHEHO IIOJIHOCTBIO, HO HMEHTCA
HECYILIECTBCHHBIC 3aMeYaHus

Oyenxa «y0061emeopumMenbHoy 6bicmasniemcs 3aJaHue BBIIOJIHEHO, HO HMEITCS
CYILLIECTBCHHBIEC 3aMEUYaHUs

Oyenxa «HeEy0061€mMEOPUMENIbHO» 6BbiCmasisAemcs 3aJaHue BBIIOJIHEHO, HO HUMEITCS
CYLIECTBEHHbBIE 3aMEYaHHUs, IOBJIEKIINE K HEBEPHOMY PELICHHUIO 3a/1aHusl. 3aJaHUE HE BHITIOJHEHO
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Tema 4. TertocHaOXeHNe MOCEIEHNN U 3TaHUNA

IIpakTHyeckoe 3anaTue Ne4
PaccMoTpenune mpuHIMIHAIBHBIX CXeM TEIIOCHAOKEHUS TToceIeHs.( OTOTUICHUE 3/IaHMS )

eapb padoThl: HAYYUTHCS YUNTATh YUEPTEIKU U CXEMbI HHKEHEPHBIX CETEH

BoinosiHenue padorbl crocoOCTBYeT (POPMHUPOBAHUIO: YMETh: YUTATh YEPTEKU U CXEMBbI
WH)KEHEPHBIX ceTe

MaTepuajibHoOe obecneueHue:

CII 60.13330.2016 Otomuienue, BEHTHJISALIMS u KOHIUIIUOHUPOBAHUE
Bo3nyxa.(AkryanusupoBanHas penakius CHull 41-01-2003).JIekimonnas terpaap JumakTHYeCKU
Marepuain [IK u nporpamma Kommac

3aganue:

Ha ocHoBaHuM Npe/UIOKEHHBIX JAaHHBIX CKOHCTPYUPOBAaThb W HAHECTH Ha IUIAHBI 3JaHUS
HarpeBaTelbHbIE MPUOOPHI U CTOSKU. HarpeBarenbHble NPUOOPHI pa3MENIAIOTCS B MeCTax
HanOONBIIMX TEIJIONOTEPh, MMOJM OKHamu. [IpoaHanmu3upyiite cxemy CHCTEMBI OTOIUICHUS U
OOBSICHUTE YCTPOWCTBO U MPUHLUIBI PAOOTHI CUCTEMBI OTOIIEHUS ( MO CIEAYIOIIUM KPUTEPUSIM:
TEIUIOHOCHUTEIIIO: TI0 MUPKYISIIUU: TIO0 TIOJI0KEHHUIO TPYO: TI0 MECTY IIPOKIIAJIKM MaruCTpajibHbIX TPYO.)

IHopsiaok BbIMOIHEHHS PA0OTHI:

1.O3HaKOMHTHCS C TEOPETUUECKUMU MOTOKEHUSIMH.

2. IlocTpoUTh AKCOHOMETPUYECKYIO CXEMY CUCTEMBI OTOIUICHHS OJTHON BETBH.

3. Cnath paboty B (hopMe YCTHOTO OTBETa

Kpamkue meopemuueckue ceedenus

BoinonHuTh 3a71aHKE ¢ yU4ETOM CIEIYIOIIEro pUMepa.

[To 3amaHmi0 2X-3TaKHOE JKWUJIOE 37aHHE OOOPYIOBAaHO OJHOTPYOHON BEPTUKAIBHOM
CHUCTEMON BOJISHOTO OTOIJIEHUS C HIDKHEW pa3BojAKoW (mojarouiass W oOpaTHas Marucrpaiu
pacmoJioKeHbl HUXKE HarpeBaTelbHBIX MpudbopoB) c [l-oOpazHbiMu crosikamu. HarpeBaTenbHbie
npuOops! —uyryHHble paauatopsl M-140. Paccrosinue mexay npookamu paguatopa —5S00mm.

TennoHocuTenb —Topsiyasi BoAa —MIOCTyNaeT B 3[aHME MO JaBJICHHUEM IO MoJarolIel Tpyoe
BBOJIa OT Hapy>KHOM ceTu Teriodukanuu. Y3el BBOJa HAXOAUTCS B MOJBaje 3JaHUSl U COCTOUT U3
IBYX TpyO —mias mMOAaYM M Ui OTBOJAA TEIIOHOCHUTENS, pPACHpeleNUuTeNbHON IpeOeHKH, TIJie
YCTAHABIIMBAIOTCSI  KOHTPOJIbHO-U3MEPUTENIbHbIE  NpUOOpbI  JUIs  ONpeZAeNieHUus IapamMeTpoB
TETJTIOHOCHUTEIIA.

[Tomarotuit 1 OOpaTHBI TPYOOIPOBOABI MPOKIIAIBIBAIOTCS HAa KPOHINTEHHAX BIOJIb CTEH
nojgBana Ha otMmerkax -0.900 moparommit u -0.700 ob6patHblii TpyOompoBonasl. M3 y3na BBoja
TEIUIOHOCUTENb [0 MAarucCTpaJbHBIM MOJAIOIIMM TpyOONpoBOJaM MOABOJUTCA K CTOSKam,
KOTOPBIE TEIUIOHOCUTEIb PACTIPEIEISIIOT M0 3TakaM K OTOMUTENbHBIM PUO0OpaM —paiuaTopam.

TemoHocuTenb HarpeBaeT MNpuOOp, TEmIo OT Npubopa NOCTymaeT B IOMEUICHHE, a
OXJIOKJEHHasl BOJa MO CTOSIKaM CcOOMpaeTcs B OOpaTHBIA MarucTpalbHBIM TPyOONMpOBOJ, BHAUATIE
MOCTyaeT B y3€Jl BBOJA, TJ€ M3MEPSIOTCS €€ MapaMeTpbl, a 3aTeM udepe3 COOpPHYIO OTBOISIIYIO
TpyOyY BBIBOJUTCS U3 3/1aHUS B TEIUIOCETb.

Jns HOpManbHOM pabOTHl BOASIHOW CHCTEMBI OTOIUICHHS HEOOXOJUMO OTBECTH BO3IYX,
KOTOpBI TOMaJaeT B CHUCTEMY IMIpU €€ 3aloJHeHUM U BO Bpems paboTsl. [lns sToro
MarucTpalbHbIl TpyOOINpoBOJ TNpokiaabiBaloT ¢ ykiaoHoM 0,003 B cropoHy y3na BBOJA, U
BO3/YX yJaJseTcs uepe3 BepXHUIl HarpeBaTeIbHbIH NPHOOp MOCPECTBOM BeHTHIIsI MaeBCKoro.

22TpexxoJ0Bble KpaHbl YCTAHABIMBAIOTCS MEpe]l BCEMH HarpeBaTeIbHbIMU IpuOOpaMu H
CIIy’)KaT JUIsl PEryJIMpPOBKHM MPOXO0Ja TEIUIOHOCUTENsI 1O HarpeBaTelbHOMY mpuOopy. Pammatopsl
CllelyeT pa3MellaTh B MEeCTaX HauOOJbIINX TEIJIONOTEePh, B HAIEM CIy4yae pajuaTopbl YCTAHOBJICHBI
I10JT OKHOM.

Cucrtembl BCeX BHJIOB BHYTPEHHUX YCTPOMCTB  3JaHMIl, B TOM 4YHCIE U OTOIUICHMS,
COCTOAT M3  MAarucTpajeil —TOPH3OHTAIBHBIX  TPYOONPOBOAOB,  CTOSKOB —BEPTHKAIBHBIX
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TpyOOIIPOBOJIOB M TMOJBOJOK K mpuOopaMm. B cucremMax OTOIUIEHUS TPUMEHSIOT OOBIKHOBEHHBIC
cTanbHble BojorazonpoBoHbie Tpyos! (IOCT 3262-75).

O0o3HaueHusi TPyOONPOBOAOB COCTOSIT W3  YCIOBHOIO rpaduyeckoro 0003HauCHHUS
TpyOompoBoga W OykBEeHHO-IIM(PPOBOrO O0O3HAYEHUS, XAPAKTEPHU3YIOIIETO TPAHCTIOPTHPYEMYIO
cpeny. CTOsSIKM CHCTEMBl OTOIUICHHs O0O03Ha4aloT Mapkod «CT» W HMEIT TOPSIKOBYIO
HyMEpaluIo 110 yacoBoi cTpenke ot y3ia Beoga: Ct 1, Cr 2 u T.x1.

[Ipr KOHCTPYMPOBAHMH CUCTEMbI OTOIUICHHS COCTABIJIIOTCS IUIAHBI U AKCOHOMETPHUYECKHUE
MIPOCKITUH .

[Tnanel crcTeM M300paXkaloT B BHJIE pa3pe3a TOPU30HTAIBHOMN IJIOCKOCTBIO, TIPOXOISIICH 1O/
MEePEKPHITHEM WIIM TOKPBITUEM 3Taxa, Hanpumep, "[lman wHa orM. 0.000", "Ilnan 2-9 sraxei"

Ha cxemax cucTeM OTOIUICHUS YKa3bIBAIOT:

1) TpyGOIIpOBOIBI YKa3aHUEM JHAMETpPa KaXkI0T0 y4acTKa,

2) pa3Mepbl TOPU30HTAIBHBIX YY4AaCTKOB TPYOOIPOBOIOB MPU HAJIMYUU PA3PHIBOB;

3) OTMETKH YpOBHSI OCEH MOJAIOIIEr0 M 0OPaTHOTO TPYOOIIPOBOIOB;

4) yKJIOHBI TPYyOOTIPOBOIOB;

5) 3aIIOpPHO-PETYIUPYIOUIYIO apMaTypYy;

6) CTOSIKM CHCTEM OTOIUICHUS C yKa3aHHEM UX HOMEpa U TMaMeTpa;

7) HarpeBaTebHbIE IPUOOPHI.

[Tpumep odopmieHus hparMeHTa CXeMbl CHCTEMbI OTOTUICHUS ITPUBEJICH Ha pUCyHKe 1,2
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Puc.2 ®parmeHT cxembl cuctemsbl oToruienus T1, T2

dopma npeacrabiieHus pe3yJbTara:

Odopmnennas paboTa B yCTAHOBIIEHHOM IMOPSIZIKE.

Kputepun ouenku:

Oyenka «omauunoy» gvicmasisemcs 3ajlanue BBIIMOJTHEHO TOJHOCThIO, 03 3aMedaHuit

Oyenka «xopouio» evicmagéisemcs 3aJaHUE BBIIOJHEHO IIOJHOCTBIO, HO HMEITCS
HECYIIECTBEHHbIC 3aMEYaHUs

Oyenka «y0061€meopumenvHo) 6vicmagisemcs 3aJaHue BbIIOJIHEHO, HO HMEIOTCS
CYLIECTBEHHBIE 3aMEYaAHMUS

Oyenka «Hey0061€mMEOPUMENbHO» 6bicmasisemcs 3aJlaHue BBIIOJIHEHO, HO HUMEIOTCS
CYLIECTBEHHBIE 3aMEYaHMUs, ITOBJIEKIINE K HEBEPHOMY PELICHUIO 3aaHUs. 3aJaHUE HE BBIIIOJHEHO

15



Tema 5. BeHTH/ISIUSA U KOHAMIMOHNPOBAHUE 31aHU I

IpakTnyeckoe 3ansitue NeS
CocTaBUTh MUHU IIPOCKT HA TEMY BeHTI/IJIHI_[I/IH U KOHAUIIUOHUPOBAHUC 3I[aHI/If/'I

Lesb paboThl: HAYYUTHCS YUTATh YEPTEKU U CXEMBl HHKECHEPHBIX CETEH, MoAOUpPaTh CUCTEMY
BEHTUJISIIIUH.

BobinosiHeHHe padoThl crnocodcTByeT (GOPMHPOBAHMIO: YMETh: YHTATh YEPTEKH U CXEMBI
WHXXEHEPHBIX CEeTei

MarepuanbHoe ofecrnedyeHue: TEPCOHAIBHBI KOMIBIOTED C JOCTYIIOM K CETH HHTEPHET.
Texskcnept

Heo0xonumMble ucXoIHbIE JaHHBIE /1T HaUalla IPOSKTUPOBAHMS:

(bYHKIIMOHATIbHOE Ha3HAUCHUE 3/IaHUs MU TIOMEIICHUS;

ILTOIIAb M BEICOTA IIOMEIICHUIA;

YHCJIEHHOCTH NIEPCOHAIIA U PEXKUM UX pabOThI;

TpeOOBaHMS K TapaMeTpaM BHYTPEHHEro KiIuMMaTa (TeMIepaTypa, BIaXHOCTb, CKOPOCTh
JIBIDKEHUS BO3/1yXa);

TpeOOBaHMS MOKAPOOE30MACHOCTH M OXPAHBI 3I0POBbSI COTPYAHUKOB;

KJIMMaTUYEeCKUE YCIIOBUSI DPEruoHa (CpedHss TemIleparypa, OTHOCUTENbHAs BIIAXKHOCTD,
3arpsi3HEHHOCTh BO3/IyXa);

JOCTYITHOE TIPOCTPAHCTBO ISl YCTAHOBKU 000OPYAOBAHUS U OTPAHUYEHHUS 110 LTyMY.

3. PacueTsl 1 mpoeKTUpOBaHUE:

3.1. HopmaruBHbIe TpeOOBaHUS:

W3yunTe neicTByIONIME HOPMATHBHBIE aKThl M CTAHIAPTHI, PETYIUPYIOIINE MPOSKTHPOBAHHE
cucteM BenTwALmu (CanlluH, CHull, CII, I'OCT). Baxno coOmoaaTh perflaMeHTUpyeMble BETUYHHBI
MHHUMAaTbHON MHTEHCHBHOCTH BO3[yX00OMEHa, YCTOTHI BO3yXa U JPYTrue KPUTECPHH.

3.2. Pacuer Bo3myxooOMeHa:

Hcnonp3yiiTe ogHy 3 GopMys1 pacuera BO3yX00OMeHa:

OOBEMHBII METOA:

Q=VnomtQ=tViiom

rine QQ — o6bveM Bo3/yXa, MOCTYMAIOIIEro B MOMEIIEHUE 3a eUHUILY BpeMeHH, M*/4; ViioMViiom
— 00BeM momertenusi, M%; tt — nepro;; OOHOBIIEHHS BO3/TyXa, Y.

Mertopa pacyeTa 1o 4nciy JIroJIeH:

Q=LxNQ=LxN

rrae LL — muHuManbHbI 00beM 4iCTOro Bo3AyXa Ha oaHoro uyenoBeka, M*/da; NN — kommuecTBo
JIFOJIEH B TIOMEIIICHHH.

3.3. [Ton6op obopynoBaHus:

BriOupaiite 06opynoBanue, COOTBETCTBYIOIIEE BALIMM pacueTaM U Orokery. OOpaTiTe BHUIMaHUe
Ha TPOM3BOAUTENHHOCTh BEHTHJISITOPOB, (DUIBTPHI, TEIUIOOOMEHHUKH, PEryiasSTOphl TeMIIEpaTypbl M
BJI)KHOCTH, TITyMOTIOIABIISTFOIIINE DJIEMEHTHI.

4. BpIOOp THIA BEHTUIALMN:

PaccmoTtpuTe 1Ba OCHOBHBIX THITA BEHTHIISIINH:

CTECTBEHHYIO BEHTWIALMIO: IPOCTasi M HEJOoporas, HO 3aBUCHMa OT IOTO/HBIX YCIOBHHA M
Hea((deKTHBHA B KPYITHBIX 00BEKTaX.

MexaHH4YecKyl0 BEHTWIALMIO: HE3aBUCHMa OT BHEIIHUX YCJIOBHMH, BBICOKOI((EKTHBHA,
CITIOCOOHA TTOJUIEPIKUBATH 3a/TAHHBIE TIAPAMETPBI, HO IOPOKE U CIIOKHEE B OOCITY>)KUBAHHUH.

Takxe paccMOTpUTE BO3MOXKHOCTb KOMOMHMPOBAHMS THUIOB BEHTHIALMHU (€CTECTBEHHO-
MIPUHYANUTEIbHAS BEHTUISILIUS ).

5. Pacnionoskenue 1 KOH(GUTyparus BO3yXOBOJIOB:

CrmanupyiiTe MapIipyThl BO3IYXOBOJOB TakUM 00Opa3oM, 4TOOBI 00ECHEUYUTh PABHOMEPHOE
pacrpeneneHre BO3IyXa M M30ekaTh INeperuOoB, Cy)KeHUH W 30H TypOyleHTHOcTH. Mcmomnmb3yiite
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criernuanbHble  KommbioTepHbie mporpammbl  (AUtOCAD, Revit, SketchUp) mis monenupoBanus u
BU3YaJIM3aIHH.
6. DHeprocoepekeHNE U SKOJIOTUIHOCTb:
[Tpoanamu3upyiTe CriocoObl CHUKEHUSI SHEPTONOTPEOICHHS CHCTEMbI BEHTUIISIIAN, TAKHE KaK:
peKyIiepanys Teruia BEIXOJISIIETO BO3/IyXa;
UCIIOJIb30BaHKE SHEPro3(h(EKTUBHBIX BEHTH/ISITOPOB M JBUTATEIICH;
NPUMEHEHHE MHTEIUICKTYaIbHBIX CUCTEM PETyIMPOBaHHs U aBTOMATH3AIIHH.
7. Ol1eHKa PUCKOB U pPE3EpBUPOBAHHE:
PaccmoTpuTe MoTeHIMANBHBIC PUCKU (OTKa3 00OPYIOBaHUS, MOXKAp, HAPYIICHUE TePMETHYHOCTH
BO3/[yXOBO/Ia) U MPEAYCMOTPUTE MEPHI 3aIUTHI U PE3CPBUPOBAHUSL.
8. BeIBOJT M peKOMEH IAITNH:
Pestome npoekTa JOHKHO BKITFOUATh:
pE3yJIbTaThI BBITIOJTHEHHBIX PACUETOB;
BBIOpAHHYIO KOHCTPYKLIMIO U 000PY10BaHHE;
NPEUMYIIIECTBA U HEIOCTATKH MPEIOKEHHOTO PEIICHHUS;
PEKOMEHTAIINH TI0 JaIbHEHIIICH SKCIUTyaTalliy | MOJICPIKAHUIO CHCTEMbI BEHTHIIALIAM.
9. I'padviku 1 qrarpaMMBbI:
Bxirounrte rpaduky ¥ AuarpaMMbl, HILTFOCTPHPYIOLIHE:
pacrpezielieHie BO3IYyIIHBIX TIOTOKOB,
CTPYKTYPY BO3/IyXOBOJIOB;
CXEMy BEHTHJISLIH U 000PYIOBaHHUS;
OKH/IaeMbIC YPOBHH IIIyMa U BUOPAIHH.
10. 3akmtouenue:
Crenaiite BBIBOJI O JOCTHTHYTBIX HEJSX MPOCKTA M €0 3HAYCHHUHU JIIS YITYUIICHHUS KauyeCTBa )KU3HH
1 0E30MaCHOCTH TOJIb30BATENICH TOMEIIICHHUSI.

Tema 6. "'a3ocHa0xkeHME TOCENEHNUI U 3MaHNI

IpaxkTnyeckoe 3ansitue Ne6
PaccmoTpenue mpuHIMNHATBHBIX CXEM Ta30CHA0KEHUS MTOCETICHUN U 3JaHui

Heanb padoThl: HAYYUTHCS YNTATh YEPTEKU U CXEMbI HHKEHEPHBIX CETeH

BoinosHenue padorel cnocodcTByeT (POPMHPOBAHMIO: YMETh: YUTATh YEPTEKH U CXEMBI
MH)KEHEPHBIX ceTel

MarepunanbHoe obecnieyeHue:

CIT 62.13330.2011* Ta3opacnpenenuTenbHble CUCTEMBI. (AKTyalM3UPOBAaHHAS pPEIaKIIUs
CHulI 42-01-2002).JIexuinoHHas TeTpaib

JnnakTuueckuii MaTepua

I1K n nmporpamma Komnac

3aganue:
Ha ocHoBanum mpeqIoKEHHBIX TAaHHBIX OOBSICHUTH MPUHIMUI MPOCKTHPOBAHUS  CHCTEMBI

ra30CHa0XCHUS 3/ITaHUS U TTPOUYUTATh MPEAJIOKEHHBIN YEPTEK.

Iopsiaok BbINOIHEHUs PA0OTHI:

1.O3HaKOMHTBCS C TEOPETUUECKUMHU MOJIOKEHUSIMH. .

2.00BSCHUTH PUHITUI MTOCTPOCHHS CXEMBI TA30CHA0KEHHUS 3TaHUS.

3. Odopmuts padoty

4.0TBETUTH HA BOIIPOCHI:
1.B kakux mMecTax »ujoro 31aHus JeJal0T BBOJIbI ra30npoBoaa?
2.KakoBa rimyOuHa 3aJI0KESHHsI Ta30IIPOBOIHBIX TPYO?
3.B kakoi yacTu 3JaHusl MPOJI0KEH MaruCTpaabHbIA ra30mpoBo?
4.Kakast apMaTypa yCTaHaBIMBAETCs HAa ra30MpOBOIHOM ceTn?

Kpamkue meopemuueckue céedenus
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BonsmuHcTBO MHOTO3TaXKHBIX SKHJIBIX 3TaHUI B Poccuiickoit denepanun
rasuUIUPOBaHbl, TO €CTh HAa KyXHSAX HX KBApTHP HAXOIATCS Ta3oBble IUIMTHL. OT TOpOACKOMH
ra3opacnpeeIuTeNIbHOM CeTH ra3 B JKWJbIE 3JaHUs IIOCTYNAeT [0 Ta30lpoBOJAaM, KOTOpBIE
COCTOAT W3 TMOABOJAIIMX K 3JaHUSAM « Troily0oe TOIUIMBO » AOOHEHTCKUX OTBETBICHHHA U
BHYTPUIOMOBBIX TPYOONPOBOJHBIX CHCTEM. 3ajaya MOCIEAHUX —TPaHCHOPTUPOBKA raza BHYTPH
3MaHU M €ro pacmpefesieHHe MEXAy OTACNbHBIMH ToTpeburensiMu. B 3maHmsx  ras
TPAHCIIOPTUPYETCS TOJBKO MO HU3KUM JaBICHUEM.

BBox ra3zonpoBosoB B JKMIIbIE 3[aHMS IPOM3BOJUTCS 4YEpe3 CIELUalIbHbIE IOMEILEHUS, B
KOTOPBIE CIIEUNUATUCTHl UMEIOT JOCTYII.

B Tex cmyuasx, Korgja B JKWJIbIe 3[aHUS Ta3 MOJACTCA IMOCPEICTBOM MPOKIAIKU TPYO IO
CTEHaM, TO TOTJa, KOIJa KyXHM HaXOIATCA CO CTOPOHBI JBOpa, BBOJ HX JIy4Yll€ IHPOU3BOIUTH
HETMOCPEJCTBEHHO B KaXJI0€ TMOoMelieHne. B cucreMy ra3ocHa0XKEHHUST BXOJAT — CIEAYIOIIUE
3JIEMEHTBL: Ta30IpPOBOJ, BBOJ, PACIPEICIUTENIbHBIA Ta30MpPOBOJ, CTOSKH, MO3TAXKHBIEC MOJBOAKH,
3aropHas apMaTypa, ra30BbIe IPUOOPHI.

[Ipu BBIOOpE CXEMBI T'a30CHAOXKEHUS MCXOIUM U3 CIEAYIOIIMX COOOpa)KEHUH: -TIPOKIaaKa
ra3onpoBoJia JOJKHA IPOU3BOJUTHCS OTKPHITO M3 CTalbHBIX TPyO Ha CBapke, C pa3beMHBIMU,
pe3b00BbIMU U (DJIAHIIEBHIMU COCJUHEHHSIMH B MECTax YCTAHOBKU 3allOPHOM apMaTypbl ra30BbIX
npuOOPOB, PETYISATOPOB NABJICHUS U CYCTUYMKOB; -3alIOPHYIO0 apMaTypy CIeayeT yCTaHaBIMBaTh Ha
BOJIe, B OTBETBJICHUU K CTOSIKaM, ra30BBIMH MPHUOOpaMHU, a TaKkKe B MPOAYBOUHBIX TPyOOImpoBOAax
3laHUM MSATH U OoJiee 3Ta)xeil; -paclpenenuTeNbHbI Ta30MpOBOJl KpemsAT K CTeHaM 3JaHui C
MOMOIIBI0 XOMYTOB, KPOHIITEHHOB-KPIOYLEB, HA PACCTOSHUU O00ECHEUHBAIOIIMX MOHTAX, PEMOHT
U ocMOTp TpybompoBona. Ha BBome BOJNIM3M pacmpenenuTeIbHOTO TPyOOIpoBOia YCTaHABIMBAIOT
TNIaBHYIO OTKJIIOYAIOIIYIO 3alOpHYI0 apMaTypy (3aABHKKa, NpOOKOBBIH KkpaH). OT TJIaBHOTO
3aII0pPHOIO KJIalaHa MPOKIAbIBAIOT paclpeieuTeNbHbI TPYOOIIpOBOJ U OT HETO JAENAI0T BBOJBI B
KKIYIO CEKIIHIO;

26-ra30MpoBO/IbI BHYTPU MOMENICHUH COCTOSIT M3 BBOJIOB, CTOSIKOB M KBAapTHUPHBIX Pa3BOJOK.
CroskM TIpenCcTaBIsAI0T cO00M BEPTHKAIBHO PACIIOIOKEHHBINH Ta30IpOBOJ], MPOXOIALIMNA yepe3 Bce
sTakd. OT HEro MAYT OTBETBJIEHUS B PACIOJIOKEHHBIE PAIOM KBAPTHUPHI; -IIPU MPOXOXKIACHUU Yepes3
NEePEeKPBITHE TA30IPOBOJIbI MPOKIAIBIBAIOT B METAUIMYECKUX (yTIsipax ¢ KOJbIEBBIM 3a30poMm 5-10
MM, U C BO3BBIIIICHUEM HaJl ypoBHEM mojia Ha 30 MM. 3a30p MeXIy TpyOoit U QyTiasipoM 3aeibIBaloT
MIPOCMOJIEHHON TMakKJIeld, PEe3MHOBBIMU BTYJKAMHU WM JPYTMMHU 3JaCTUYHBIMU MaTepuajaMu; -BCe
ra3onpoBOJIbl BHYTPU 3[aHUs OKPAIIMBAKOT BOJOCTOMKOW MAaCISHOW KPAcCKOW; -CTOSKH MPOXOIST B
OCHOBHOM B KYXHSIX, KOPHAOPaX, IECTHUYHBIX KJIETKAX U APYTHX HEKUIBIX TOMEUICHUSX.

[Tpoknaaxy ra3onpoBo/ia B AKHUIbIX JOMaX OCYIIECTBISIOT MO HEXXHUIIBIM ITOMEILEHUSIM.

Kareropuuecku 3ampemaercsi NpOKIaAbIBaTh Ta30NpOBOABI B CAaHTEXHUYECKHX Y3Jax U
BaHHBIX KOMHaTax. Bce ropu3oHTanbHbIE NMPOKIAIKHU Ta30MpPOBOJIOB BBIMOJIHAIOTCS Ha BBICOTE HE
MeHee 2,2 MeTpa ¢ IOMOIIbI0 KPOHUITEMHOB, XOMYTOB M KpIOUbEB. 1'a30IpoBOABI HE JIOJIKHBI
nepecekarb JBEPHbIE 1 OKOHHBIE TPOEMBI.

OTKITIOyaloue KpaHbl CTABAT MEpe]] KaXIbIM T'a30BbIM MPUOOPOM, HX CIEeIyeT pa3MeliaTh Ha
paccrosinuu He MeHee 0,5 M OT OTKPBIBAIOIIMXCS OKOHHBIX TPOEMOB.

["a3onpoBoabl MpOKIaabIBalOT 0e3 ykiIoHa. [lJis MpOKIaJKu BBOJOB U Ta30BBIX ceTe
BHYTpHU 3/1aHUsl NPUMEHSIOT CTajbHble OecuioBHble TpyoOompoBoasl mo I'OCT 8751-87 u 11017-
80.TpyObl COETUHSIOT CBapKOH IpH TINATEILHOM KOHTpOJIe KadecTBa. Pe3pOoBble U (hiaHIEBbIE
COEIMHEHMS] JOMYCTHUMBI TOJIbKO B MECTaX YCTAHOBKM OTKJIIOYAIOIIMX YCTPOMCTB, apMaTypel U
npubopoB. ['a30Bble CUETYMKHM YCTAHABIMBAIOT B CYXHMX M TEIUIBIX MOMEIIEHUSIX AOCTYMHBIX IS
cHATHs noka3aHuil. [lpu nuamerpe TpyO 6osee 50 MM B KauecTBe 3allOPHON apMaTypbl IPUMEHSIOT
3aJIBJKKH, @ B OCTAIBHBIX CIy4asX MPOOKOBBIN KpaH

Cxema BHYTPEHHEH CETH ra3onpoBojia

Bce cxembl BHYTpEHHUX XWIbIX 3[JaHUI ONpPENENSIOTCS TEM, KaK MMEHHO paclojararorcs
npuOOpbl B TMOMEIIEHUAX KyXHHM M CAHUTAPHO-TEXHMYECKUX y3lax. YTo Kkacaercs Tra3oBbIX
CTOSIKOB, TO HMX MOXHO TMpOKJIAAbIBATh B KYXHSX, HO HENb3s B JKWIbIX, BaHHBIX KOMHATaX U
caHy3jax.
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AKCOHOMETpHYECKAsI CXeMa ra30npoBoia

Bce ycnoBHble rpaduueckne 0003HAUEHUS, C IMOMOIIBI0 KOTOPBIX HAa  IUIAHAX,
AKCOHOMETPHYECKUX cxemax u paspesax YKa3bIBAKOTCS pa3yinyHbIE 3JIEMEHTBI
ra3opacnpe/eIuTeNIbHbIX CUCTeM  (CTOSIKM, 3arlopHas —apmarypa, TIOJBOJKAa K CTOSKaM |
npuOopaM) BBIMOJHSIIOTCS AHAJOTMYHO TEM, UTO MPUMEHSIOTCS JUIs IOCTPOCHHS  ceTei
XOJIOTHOTO BOJOCHAOKCHUS. 3HAYCHHSI TAaKUX BEIIMYMH, KAaK YKJIOHBI, JHAMETPHI TPYO, IUIHHBI
y4acTKOB, 00f3aTeNbHO MPOCTABISAIOTCA Ha cXeMmax M ueprexkax. Kpome Ttoro, mnpousBoaurcs
MpUBSI3KA K CTPOUTEIbHBIM KOHCTPYKLUMSAM. UEpTekH, OTHOCAIIMECS K BHYTPEHHUM CETAM
ra3ocHa0KeHus, HMerT OykBeHHOe o6Oo3HaueHue «['C», KOTOpoe MOIJEKHUT BKIIOUYCHHIO B
KOMIUICKT JIOKYMEHTAIIUU IO BOJOCHA0KECHUIO U KaHATM3AIUH JKUJIBIX CTPOCHUN.
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dopma npeacTaBieHus pe3yJbTarTa:

Odopmnennas paboTa B yCTaHOBIIEHHOM TOPSIJIKE.

Kpurepun onenkn:

Oyenka «omauuno» vicmasisiencs 3alaHue BBITIOIHEHO MOTHOCTHIO, 0€3 3aMeUaHmi

Oyenka «xopowio» evicmasisemcs 3aJlaHUE BBIIOJIHEHO TIIOJIHOCTBIO, HO HMEITCA
HECYIIECTBEHHBIC 3aMCUAHHS

Oyenka «y0061emeopumenbHo» 6vicmasisemcs 3aJlaHue BBIOJHEHO, HO HMEIOTCS
CYIIECTBEHHBIE 3aMEYaHHS

Oyenka «HEyO006IemMEOPUMENbHO» 6bicmasisaemcs 3aJaHue BbIINOJIHEHO, HO HUMEIOTCA
CYIICCTBCHHBLIC 3aMC4YaHUsl, ITOBJICKIINE K HECBECPHOMY PCIICHUTIO 3a/IaHMA. BallaHI/Ie HE BBIITOJIHEHO
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