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1 BBEAEHUE

BaxHy1o 9acTh TeopeTruyecKor 1 nMpoheCCHOHATBFHON MPAKTHYECKOM MOITOTOBKH 00yYaroIuXcs
COCTaBJISIOT IPAKTUYECKUE 3AHATHSA.

CocTaB M colep)kaHuUE MPAKTUYECKUX 3aHSATHM HampasiieHbl Ha peanusanuio denepanbHOro
rOCYJapCTBEHHOTO 00pa3oBaTeIbHOIO CTaHJapTa CpeIHEero oOmero o0pa3oBaHHUs C Y4YETOM
[OJIy4aeMOM CIEHHAIBHOCTH.

Benymeli auaakTHUecKod Lenbl0  MPAKTUYECKUX  3aHATHH  sABIsercs  (OpMHUpPOBaHME
npo¢eCCHOHATBHBIX MPAKTUYECKUX YMEHUH (YMEHUH BBINOIHATH ONPE/eNICHHbIEC eWCTBUS, OTIepallty,
HE00XO/MMBbIE B MOCIEAYIOLIEM B MPO(ECCHOHANBHON NEATEIbHOCTH) WM YYEOHBIX MPAKTHYECKUX
yMeHU# (YMEHHMH pemiath 3aJaud 10 MHXKEHEPHBIM CETSIM TEPPUTOPHUH M 37aHMH.), HEOOXOJUMBIX B
nocienyromel yaeoHoi 1esITeIbHOCTH.

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

BeInonHeHne MpakTUYeCKHX paboT 00eCHeurBacT JOCTHOKEHHE OOYYArOIIMMUCS CIETYFOLIIX
pe3yJIbTaTOB:

VYl unuTaTh 4EPTEKU U CXEMbI HH)KEHEPHBIX CeTel

VY 12 MoaenupoBaTh IIOCKYIO U IPOCTPAHCTBEHHYIO T€OMETPHIO KOMIIOHEHTOB MH(POPMAILIMOHHON
mojenun 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 OpraHu3oBbIBaTh MOATOTOBKY CTPOMTEIBHOM IUIOLIAJIKM U YYAaCTKOB K MPOHM3BOJACTBY
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 JeITeIbHOCTU

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

-00001IeHre, CcHUCTeMaTH3aIuio, YriayOJieHWe, 3aKpervieHHe, pa3BUTHE | JCTAIHM3AIUI0
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
3aHSATHUSL TIPOBOISATCS TOCJIE COOTBETCTBYIOIICH TEMBI, KOTOpas OOecleuYrBaeT HaJHMYWe 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 TeopeTHuecKuid martepuain , npemayiokeHHoe 3anaHue. [Ipounrtars ueprex, 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 TPYOONPOBOIHBIX CUCTEM 3[aHUI M coopykeHuil.. Onpenenure
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 0003HAUECHHS Ha YepTeKaxX MU CXeMaX YKa3bIBalOTCS HE TOJBKO IMPH BO3BEICHUH
MHOT O3Ta>XXHBIX SHaHHﬁ, HO W IPU CTPOUTCILCTBC HEeOOIBIINX JOMOB. Bre 3aBucuMocTH OT THITA
CTPOCHHSI BCETJa UCTIONIB3YIOTCS ClielManbHbIe YCI0BHBIE 0003HaueHus. x pernmamentupyer 'OCT, u
MPUMEHSIIOTCS OHM B JIIOOBIX MpOrpamMmax, KOTOpBIE MO3BOJSIOT CO3JaBaTh YEPTEKU HWHKEHEPHBIX
CHUCTCM. HpI/I MPOCKTUPOBAHUUN CUCTCMBI TOpPAYCro M XOJOAHOI'O BOI[OCHEIG)KCHI/ISI 1 KaHaJInu3aluu
MIPUHATO HCIIOJIB30BaTh CHEluaabHble 0003HaueHus. OHU MOTYT OBITh pa3HbIMH, ogHako ['OCT
PEriIaMCHTUPYCT BCC CTAHAAPTHBI, IMMO3TOMY MCHATH UX HAa CBOC YCMOTPCHUC HCIIL3. B cxeme JOJIKHBI
COJIEP’KAThCS  MCKJIIOUUTENBHO T€ 3HAaKHU, KOTOPHIE HCIIOJIB3YIOTCA BCEMH CHEIHMATUCTaMH B

4



IOaHHOM oOmactu. lns o0O0O3HAUeHHWsI CHUCTEMBl BOJONPOBOAA M KAHAIM3allMM MOTYT OBITh
MCTIOJIb30BaHBI CIIEUAIbHBIE CUMBOJIBI M OyKBEHHO-IIM(pOBBIE 31eMeHTH. Kpome Toro, B depTexe
BCerja MPUMEHSIOT JMHUU. Mcrnonb3yroTcss yciaoBHble 3HaKu 0e€3 Kakux-JIMOO JONOJHHUTEIbHBIX
oO0bsicHeHUH. VICKIIIOYeHHEeM SBIAIOTCS TOJBKO TE OJEMEHTBI, KOTOPHIE periaMeHTHPYIOTCS
OTpacieBbIMHU CTaHIapTaMH. B qaHHOM cilyuae peKOMEHIyeTCsl yKa3bIBaTh CChUIKY Ha HuUX. CTangapT
yCTaHABJIMBAET YCIOBHBIE rpaduyeckrie 0003HaUCHUS 3JIEMEHTOB BOJIOIPOBO/A B CXEMaX U UepTEexKax.
1.Pa3Mepbl 0003HaUeHUI B cXeMax M YepTeXax BOAONPOBOJA MPUMEHSIOT B 3aBUCUMOCTH
OT KOMIIOHOBKM M HACBHIIIEHHOCTH CXEMbl WM 4YepTexa Oe3 cobmromenuss Mmacmrada. Ilpu
HEOOXOAMMOCTH YKa3aHUs pa3MELIeHUs U rabapuTOB 3JEMEHTOB CHUCTEM, pa3Mepbl 0003HauUCHHM
NPUMEHSIOT B MaciiTabe ueprexa
2. VYcnoBHble rpadpuueckue 0OO3HAYEHMs BOIOIPOBOJA JOIYCKAETCS CONPOBOXKIATh
OyKBEHHBIMH, LU(POBBIMA WM OYKBEHHO-IU(PPOBBIMU OOO3HAYCHUSMH, YTOUHSIOIIUMH
TEXHUYECKYIO XapaKTepUCTUKY 0003HAYaeMOro 3JIEMEHTa. YKa3aHHbIE 0003HAYEHUS PA3bACHAIOT
Ha YepTekax.
3. YcnoBHble rpaduyeckre 0003HauYEHUs, JIOMYCKaeTcs, IpU HEOOXOAUMOCTH, JONOIHATh
JIPYTUMH YCIOBHBIMU rpadudeckuMu 0003HaueHusIMU. losicHEHHS K yKa3aHHBIM 0003HAuYCHHSIM
IPUBOJSTCS Ha YEPTEKaX.
4. OO06o3HaYeHHUsI DIIEMEHTOB BOJOINPOBOJAA NpuBeACHBI B mpumepe. CTOSKH CHCTEM
BOJIONPOBO/IA U KaHAJIM3ALMK peKOMeHayeTcs 0003HauaTh Mapkoi «CT.», KOJIOoALbI —MapKoil «K».
K sromy oOo3HaueHuto nobapisgercs 0003HAUEHHE CHUCTEMBI U MOPSAIKOBBIM HOMED CTOSIKA WM
konoana. Hampumep: Ct. B1-1 —iepBbIii cTOSIK X035HCTBEHHO-TUThEBOTO BoronpoBoaa; Ct. K1-2 —
BTOPOM CTOSIK ObITOBOM KaHanu3anun; KK2-3 —rperunii konoaen muBHEBOH kaHanmu3anuu. OMycKd U
HOJIbEMbI TPYOOIPOBOJIOB 0003HAYAIOTCA IO XOAY [BHXKEHHUS IHKMIKOCTH C 0003HaAuYECHUEM
BBICOTHOH OTMETKH NPOJNOJDKEHHUs TpyOorpoBoaa, Hanpumep: Omyck Bl Ha otM. 2,34 BonB1-
1.-O10 03HauaeT, YTO BBOJ] OTHOCUTCS K XO35HCTBEHHO-TUTHEBOMY BOAOIPOBOY B1 1 mopsiikoBbIi
Homep BBoja No 1.Dnementsl Kl-beiToBas kanmanuzanms K1 mpegHazHaueHa st OTBEACHUS
CTOYHBIX BOJ] OT CaHYy3JIOB, BaHH, KYyXOHb, TyIIIEBBIX, OOIECTBEHHBIX YOOPHBIX, MycOpOKamep U T.1.

dopma npeacTaBieHus pe3yJbTarTa:

Pabota nomxHa ObITH TIpEICTaBIICHA B BUJIE TAOIUIIBI

Kpurepun onenkn:

Oyenka «omauunoy svicmasisienics 3aJaHue BHITOJHEHO OJTHOCTHIO, 03 3aMeYaHnii

Oyenka «xopowio» evicmasnsemcs 3aJlaHU€ BBIIOJIHEHO TIIOJIHOCTBIO, HO HUMEITCA
HECYIIECTBEHHBIE 3aMECYaHHS

Oyenka «y0061emeopumenvHo» 6vicmasisemcs 3aJaHue BBIOJHEHO, HO HMEIOTCS
CYIIECTBEHHBIE 3aMEYaHUs

Oyenka «HEyO006IemMEOPUMENbHO» 6bicmasisAemcs 3afaHue BbINOJIHEHO, HO HUMEIOTCA
CYIIECTBEHHBIE 3aMEYaHWs, TIOBJIEKIINE K HEBEPHOMY PEIICHHUIO 3aJaHHs. 3aJaHNe HE BHIITOJHEHO



Tema 3. BogocHa0OkeHne U BOIOOTBEACHNE 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, MOJIeINPOBaTh UHKEHEPHBIE 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 CKOHCTPYHPOBATh M BBIYEPTHTH 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 3a/iaHue Al IPOSKTUPOBAHHUS.

3. CornacHo NOJy4YEeHHOMY 3a/IaHUIO CIIPOEKTUPOBATH CXEMY BHYTPEHHETO BOJIOIIPOBO/IA 3/JaHUSI.
[Tpu npoexTHpoBaHUHU 0OPaTUTH BHUMAHHUE HA PACIIONOXKEHHE Ha TeHIIaHE TOPOJICKOT0 BOAOIIPOBOA.

4. ITocTpouTh aKCOHOMETPUYECKYIO cxeMy ceTd. Popm npezcTaBieHus padoTer: OdopmiieHHas
paboTa B yCTAaHOBIIEHHOM TOPSIJIKE

Kpamkue meopemuueckue ceedenusn

TpaccupoBka BHyTpeHHEH ceTH TpaccupoBKYy BHYTPEHHEH CETH HAYMHAIOT OT BOJIOPa300pHBIX
npuOOpPOB: Ha IJIaHAX dTaKEW M pa3pe3ax 3[JaHUs HaMeuyaloT MecTa MPOKIAJKU TPyO, MOJAIOLINX
BOJly K Impubopam(pa3BOJKH), a TAKIKE CTOSIKOB.

Pa3Bogku mpokIaApIBaOT, KaK MPaBHIJIO, OTPHITO IO CTEHAM MAYIIEBBIX, KyXOHb U JPYTHX
TIOMEILICHUM.

PannonanpHO pa3MeniaTh X MO/l CAHUTAPHO-TEXHUUECKUMHU MTprubopaMu Ha BeicoTe 15—40 cm
HaJ TIOJIOM W TpPH HEOOXOJMMOCTH 3aKphIBaTh IUIUHTYCOM U3 KepaMHUyecKod Tk CTosSKU
MPOKJIAIBIBAIOT 1O  BO3MOXKHOCTM B  MECTax  pAacIOJIOKEHHsS HaumOOJBIIEr0 KOJUYECTBA
BOAOPa300pPHBIX MPUOOPOB Tak, YTOOBI WX KOJMYECTBO M JUIMHA PAa3BOJOK K BOJIOPa300pHBIM
npubopaM ObUIM MUHUMAaJIbHBIMHU.

[Ipu pa3meleHuu CTOSKOB HEOOXOAMMO YUHMTHIBATH MIIAHUPOBKY MOMEIIEHHUH Ha BCEX ITaKaxX
3TaHHI: CTOSIKHM HE JOJKHBI TPOXOIUTH B CEPEIMHE TIOMEIICHUSI, TIepeceKaTh HECYIHe KOHCTPYKIIMH
3aHMs], JOJDKHBI pacnojlaraThCs OKOJIO CTEH M MEPEropoAOoK, KOJOHH, JOMYCKAIOIIUX KpEIIeHUe
TpyOOIPOBOIOB.

Maructpanu TpOKIAABIBAIOT TaK, 4YTOOBI OOBEIWHUTH BCE CTOSKH U TPYOOIPOBO,
MOJAIOIINHI Boy B 34aHHe. Ha ceTsX ¢ HUXKHEW pa3BOAKOM MX pa3MeNatoT B MOANOJbSX, TOABANIAX
Y TeXHHUYECKHUX ATaKaxX WM Ha MEPBOM dTa)ke, B MOJAMOJbHBIX KaHalaX, MOJ MOJOM C YCTPOMCTBOM
CheMHOTO (ppHr3a, a TakKe MO0 KOHCTPYKIUAM 3/IJaHUN, Ha KOTOPBIX JOMYCKAETCS OTKPHITas MPOKIIAIKa
TpyOOIIPOBOJIOB

Jns cmycka BOIBI MarwcTpaid JOJDKHBI TpokiaabBathes ¢ ykimonom 0,002—0,005 B
CTOPOHY BBOJIa HJTM BOAOPA300PHBIX TOUEK. B HIDKHUX TOUKaX CETH HEOOXOAUMO YCTaHOBUTH CITyCKHBIS
yCcTpocTBa (TpOWHUKH WM MyQThI ¢ MpoOKaMu i chycka Bojel).Ha murane TumoBoro sraxa
BBEIOMPAETCSI MECTO PACTIOIOKEHUS BOJAOMPOBOIHOTO CTOSIKA, OT KOTOPOTO MPOU3BOJAUTCS Pa3BOAKA IO
BOJI0pa3boOpKam

14C myana TUIIOBOTO 3TaXka Ha IUJIaH TOJIBaJla MEPEHOCATCS BOJOMPOBOJHBIE CTOSKH U
O00BEIUHAIOTCS MAaruCTPaJIbHOM JIMHUEH 10 HaWKpaldalllieMy pacCTOSHUIO C BBOJOM B 3JaHUE.



Ecnu crosiku pacronaratoTcsi 1mo 00€ CTOPOHBI OTHOCHUTENBHO LIEHTPAJbHOM OCH 3aHMS,
MarucTpajib IpOKJIaAbIBaeTCs HaJ MOTOJIKOM I0/Baja O LEHTPaJIbHOW HECYIIEW CTEHBI 3/1aHud. 3a
BBOJIOM YCTAHaBIIMBAETCS BOJIOMEPHBIH y3€J1, HO HE MO/ KUJIBIM ITOMEIICHUEM.

3amopHasi apMmarypa Ha BHYTPEHHEH BOJONPOBOIHOW CETH 00S3aTENbHO yCTAHABINBACTCS B
CIIEYIOIIMX MecTaX:l.y OCHOBaHUS CTOSIKOB XO3HCTBEHHO-MIUTHEBON WIIU MMPOU3BOJICTBEHHOM CETH B
31aHusAX 3 ATaxka u 0oJiee;2.Ha OTBETBIICHUAX OT MarMCTPAJIbHBIX JIMHUN BOJIOIPOBO/1A;3.0TBETBIECHUIX
B KaXXJIyI0 KBapTUPY;4.0TBETBICHUIX PAa3BOJALICH CeTH AJisl 0OecreueHus] BO3MOXKHOCTH OTKIIOUEHUS
€€ OTIEJIbHBIX Y4aCTKOB;S.M0JBO/IKaX K CIMBHBIM 0aukaM;6.MarucTpajibHON CETH C LIEJIbIO BbIACICHUS
PEMOHTHBIX YYacTKOB, HO MpH OJHOBPEMEHHOM OTKJIIOYEHHH HEe Oojee 5 MOXKapHBIX CTOSIKOB.
MaructpanbHbie TpyOOIIpOBOJIBI B IOJBajJ€ IMPOKJIAIBIBAIOT, KaK MPaBWIO, MOJ IOTOJKOM C
paccTOsTHUEM B CBETY OT CTPOUTEIBHBIX KOHCTPYKIMHA ¥ Mexay Tpydbamu 0,10-0,15 m. BricoTHOE
pacroyio’)keHue TPyOOIpPOBOJOB PA3IUYHOTO HA3HAYECHHUsS, KaK MPABUIIO, JOJDKHO COOTBETCTBOBATH
TEeMIIEpaType TPAHCHOPTUPYEMOU KUIKOCTH («ropsune» Tpyoonpososl T1, T3 pacnonaratorcs Bbile,
«xononueiey Bl, B2, T4 -nwmxe). TpyOompoBoabl KpemsTcss K CTE€HaM WM YKJIaJIbIBAalOTCS Ha
CHelHalbHbIe TOJKU BIOJIb MPOX0J0B. KBapTUpHBIE Pa3BOJIKH MPU OTKPHITOM MPOKJIAAKE CIIETyeT
pa3Meniarh HaJ| OJOM BbIIlIE€ KaHAIU3ALUOHHbIX 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 BOJOINPOBOJA SABJAECTCA IO CYHIECTBY PAaCYETHOW CXEMOH,
II03TOMY CTPOUTCS C YKa3aHUuEeM BCEX 3JIEMEHTOB CeTHM  -BBOJA
CBOJIOMEPHBIMY3JIOM,CTOSIKOB,aPMATYPbI, II0JIMBOYHBIXKPAHOB, yCTPONCTBIIOBBILICHH S Harmopa,
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
TaKXe OTMETKY JIUKTYIOILEro BojopazoopHoro npudopa. Taxke Ha cxeme HeoOX0JMMO IoKa3bIBaThB 1 -
MecCTa IepeceyeHus] TPyOOIPOBOJOB C KAalWUTAJIbHBIMU CTEHAMH 3/1aHUS U JIUaMETpPbl XapaKTEPHBIX
Y4aCTKOB CETH.

AKCOHOMETPHYECKYIO CXEMY BHYTPEHHETO BOIONPOBOJA BBINOJIHIIOT BO (PPOHTANBHOM
U30METPHUM C JIEBOM cuctemoil oceil. Ilo BceM Tpem ocsiM pa3Mepbl OTKJIAAbIBAlOT 0€3 HCKaXKEHHUS.
[Ipu BBIYEpUMBAHMHM aKCOHOMETPHUYECKON CXEMBI HEOOXOIUMO YETKO IOKa3aTh BCE TPYOOIPOBOIIBI,
apMatypy, IpruOOphl YCIOBHBIMU O0O3HAYEHUSIMHU.

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

16IIpriMep aKCOHOMETPUYECKOW CXEMbI paCUETHOI'O HAINpPaBJIEHUsI BHYTPEHHETO BOJOIPOBOAA
npuBeneH Ha pucyHke 4.Ha osToil cxeme y camoro ynajaeHHoOro croskaCr.l Ha BepXHEM 3Taxke
MIPEeyCMOTPEHBl  CIEAyIoIUe MpHOOpbl: MoWKa KyXOHHas Ha oaHo otaeneHue (M), BaHHa
oObikHOBeHHAs (B), ymbiBanbHUK (Y) M HHM3KO pacmoiiOK€HHBIM cMbIBHOH Oadok (CO) ynurtasza. B
KauyecTBE TUKTYIOIIET0 BOAOPa300pHOro yCTPOMCTBA 3/1€Ch MPUHAT KOMOWHUPOBAHHBIN CMECUTENb AJIs
BaHHbl U yMbIBaJIbHUKA. Takoi BBIOOp CBSi3aH C TE€M, YTO CMECHUTENIb HMMEET CaMO€ BBICOKOE
pacrojoKeHUe B CUCTEME U Yy €ro KpaHa caMblii O0JbIION CBOOOJHBIN HAllop Cpelu KPaHOB JIPYrUX
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 MPOEKIINIO CETH BOJAOOTBEICHUS.

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
KaHAM3allid  BIMSICT PACIONIOKCHUE CAHUTAPHO TEXHHUYECKUX MPUOOPOB HA dTaKax 3JaHUA U
KOHCTPYKTUBHBIE OCOOEHHOCTH 3/1aHUM.

Cucrtema BOJIOOTBEACHUS KUIBIX 3JJaHUN COCTOUT U3 CIAEAYIOIINX FJIEMEHTOB MPUEMHHKOB
CTOYHBIX BOJI (CAHUTAPHBIX MPUOOPOB), THAPO3ATBOPOB,
OTBOJIHBIXTPYOOITPOBOI0B,KaHATM3AIIMOHHBIX CTOSIKOB, BBITSKHBIX TPYOOITPOBO10B,FTOPU30HTAIIBHBIX
COOPHBIX TPYOOTIPOBOIOB H BBIITYCKOB.

[Ipu nmpoekTrupoBaHUU HEOOXOAUMO CTPEMUTHCS K TOMY, YTOOBI CETH KpaT4alIIUM IyTeM
OTBOJMJIM CTOKM 3a MpEeNenbl 3JaHMs M HMEIM MHUHUMAaJIbHOE KOJMYECTBO IMOBOPOTOB, 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
MaTepuagamMH, Ha MOJTaXHbIe IUJIaHBI HAHOCAT MECTa PACIOJIOKEHUS CTOSKOB: BOJM3U TPYIIIBI
CaHUTAPHBIX MPUOOPOB, OJIMKE K TPHUOOPY C HAMOOIBIINM PACXOJIOM M KOHIICHTPALUEH 3arpsi3HEHUM
CTOSIKOB..Jl[MamMeTp KaHAIM3alMOHHOTO CTOSIKa MPUHUMAIOT B 3aBUCUMOCTU OT BEJIMYMHBI PACYETHOTO
pacxoia CTOYHON >KUJKOCTH, HAaMOOJBILIEro 1uaMeTpa MO3TaKHOI0 0TBO/Ia TPyOOIpoBOa U yria ero
npucoenuHenus Ha mmanax staxkeld M mojBaja HAHOCAT KaHAJU3ALMOHHBIE CTOSKM U OTBOJIHBIE
TpyOOIIPOBO/IBI, CTOSKH HYMEPYIOT W YKa3bIBAIOT AWAMETP, YKIOH M JIJIMHY Ha BCEX YYacTKax
TpyOotnpoBoa0B.( pu.2,3)

Kananu3zanmoHHbIe CTOSKM Ha BCEX CXeMax M IIaHaX 0003Ha4yaroTcs OYKBEHHO -TU(DPOBBIMHU
unaekcamu: Ct K1-1, Ct K1-2...0T npub0opoB K CTOsIKaM NMPOKJIAAbIBAIOT OTBOAHbBIE TPYOBI B/I0OJIb CTEH
HaJ TOJIOM WJIM ¥ TOJI MOTOJIKOM HMKE PACIONOKEHHOI0 dTaxa (IOcieHee 3alpeniaeTcsl B HKHUIbIX
31aHUSAX).

OTBOHBIE TPYOBI TPOKJIAIBIBAIOT C OJTHIUM YKJIOHOM B CTOPOHY CTOSIKA U PUCOEANHSIOT K HEMY
C MOMOILIbIO TPOWHMKOB WJIM KpecTOBMH. Ha miaHax mojBana MoKa3bIBalOT BCE KaHAJIM3AIMOHHBIE
CTOSIKH, TOPU3OHTAJIbHBIE COOPHBIEC TPYOOTIPOBOIBI U BBHIITYCKH B HAPYKHYIO CETh.

19T’ opu3oHTanmbHBIE COOpHBIE TPYOOMPOBOABI MOHTHUPYIOTCS B IMOABAJIC TOJ MOTOJIKOM Ha
paccrosinuu 0,5 M ¢ KperuieHneM Ha MOJBECKaX, KPOHIITEHHAX WJIM HaJ MOJIOM Ha JKECTKHX OIOpax.
VYKIIOH JOMKEH OBITh B CTOPOHY BBIMYCKA. YKJIOHBI OTBOJHBIX M TOPU3OHTAIBHBIX TPYyOOIPOBOIOB
MPUHUMAIOTCS B 3aBUCHUMOCTH OT nuametpa: mpu d=100 mm 1 = 0.02, mpu d=50 MM i= 0,03.MOHTaXKHBIX
maxrax, kKabuHax, OJIoKkax OJrKe K yriTy CTeH U MEPETropoI0K
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Ha cersix BHyTpeHHEH KaHaIW3alMM HEOOXOAMMO IpeaycMaTpuBaTh PEBU3UU U IPOUYUCTKH,
KOTOpBIE€ YCTAHABIMBAIOTCA:] -HA CTOSIKAX IPU OTCYTCTBHM HA HUX OTCTYIIOB -B HUKHEM U BEPXHEM
3Ta)kaxX IPU HAJIMYMU OTCTYIIOB, @ TAKXKE Ha BBILIEPACIION0KEHHBIX HAJl OTCTYIAMUITaXKaX;2. B AKHIIbIX
3IaHMSIX BBICOTOM 5 aTaxkeil n Ooree He pexe yeM uepes 3 3Taxa;3.B Hayaje y4acTKOB (IO JBMXKEHUIO
CTOKOB) OTBOJHBIX Tpy0 HpH 4HCIE NPUCOEAUHEHHBIX NMPHOOPOB 3 u Oosee, MOJ KOTOPBIMU HET
YCTPOMCTB AJIANPOUYUCTKHU;4.Ha TOBOPOTaX CETU NPU HU3MEHEHMM HAlpaBICHUsS JIBUKEHUS CTOKOB
€CII Y4aCTKU TPyOOIIPOBO/IOB HE MOTYT OBbITh IPOYUIIECHBI Yepe3 APYIHe YUACTKHU.

KaHanu3anmoHHbIE CETH NPOKIAABIBAIOT OTKPBITO MM CKPBITO. OTKPBITYIO TNPOKIAIKY
IPUMEHSIOT B IOJBAJaX, TEXHUUYECKUX H3Ta)Xax M TMOAMONbAX, LeXaxX MNPeANpHUSATHH, MOACOOHBIX
MOMEIICHUAX C KpeIUIeHHeM Tpy0 K CTPOMTENbHBIM KOHCTpYKUuMsM 31aHuil. IlocTpoenune
aKCOHOMETPHUUYECKON CXEeMbl BHYTPEHHEH CUCTEMbI BOJOOTBEICHMSL.

AKCOHOMETPUYECKHECXEMBICETEHBHYTPEHHEHKaHAIN3AUUBBIIIOIHIIOTCIAHAIOTUYHO  CXEMaM
BOJIONIPOBOJHBIX CETeH M BKIIOYAIOT BCE 3JEMEHThl CETed OT MecTa IPUCOEIMHEHUs BBITYCKA K
CMOTPOBOMY KOJIOALY 10 BEPXHEr0 Cpe3a BEHTUJISIMOHHON 4acTU CTOSKOB. OTIMYMEM OT CXEMBbI
BOJIONIPOBOJIOB  SIBJISICTCSI HEOOXOJUMOCTb INPOPHCOBKU BCEX (DACOHHBIX COEJUHMUTENbHBIX YacTeH,
IIPU ATOM pacTpyObl OKa3bIBAIOT 3aceukamMu. B macmTade 1:100 BbruepurBarOT aKCOHOMETPUUECKYIO
aKCOHOMETPHUUYECKYIO CXEMY OJHOTO U3 KaHAJIM3ALMOHHBIX BBITYCKOB W BCEX INPUCOEAMHSAEMBIX K
HEMY CTOSIKOB U OTBOJHBIX TPYOOIPOBOJOB OT CAHMTAPHBIX MpuOOpoB. Ha kaxaoM TpybompoBoje
YKa3bIBaIOT AUAMETP, YKJIOH U JUIUHY. (pHUC.2)
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AKCOHOMETPUYECKASS CXEMA
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®opma npeacTaBieHus pe3yJbTarTa:
Paboma oonoicna 6vims npedcmasnena 6 suoe wepmedica

Kpurepun ouenku:

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

Oyenka «xopowio» evicmasnsemcs 3alaHUE BBIIOJIHEHO IIOJIHOCTBIO, HO HUMEHTCS
HECYILIECTBCHHBIC 3aMeYaHus

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

Oyenxa «HeEy0061€mMEOPUMENIbHO» 6BbiCmasisAemcs 3aJaHue BBIIOJIHEHO, HO HUMEITCS
CYLIECTBEHHBIE 3aMEYaHMUsl, IOBJIEKIINE K HEBEPHOMY PELICHUIO 3aJaHtsl. 3a/laHue HE BBIIIOJIHEHO
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Tema 4. TertocHaOXeHNe MOCEIEHNN U 3TaHUNA

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

Heanb padoThl: HAYYUTHCS YUTATH YEPTEHKHU M CXEMbI MHKEHEPHBIX CETeH

BoinosiHenue padorbl crocoOCTBYeT (POPMHUPOBAHUIO: YMETh: YUTATh YEPTEKU U CXEMBbI
VMH)KEHEPHBIX ceTel

MaTepuajibHoOe obecneueHue:

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

3aganue:

Ha ocHoBanuu mpeyioKEHHBIX JAaHHBIX CKOHCTPYHMPOBATh M HAHECTH Ha TUIAHBI 3JIaHUS
HarpeBaTelbHbIE MPUOOPHI U CTOsSKU. HarpeBarenbHble NPUOOPHI  pa3MENIAIOTCS B MeCTax
HauOOJBIIMX TEIUIONOTEPh, TOJ OKHaMH. [IpoaHaNMM3MpPyHTE CXEMy CHUCTEMBI OTOIUICHUS U
OOBSICHUTE YCTPOWCTBO U MPUHLMUIBI PAOOTHI CUCTEMBI OTOMIEHHUs ( MO CIEAYIOIIUM KPUTEPHSIM:
TEIUIOHOCHUTEIIIO: TI0 MUPKYISIIUU: TIO0 TIOJI0KEHHUIO TPYO: TI0 MECTY IIPOKIIAJIKM MaruCTpajibHbIX TPYO.)

IHopsiaok BbIMOIHEHHS PA0OTHI:

1.O3HaKOMHTHCS C TEOPETUUECKUMU MOTOKEHUSIMH.

2. IlocTpoUTh AaKCOHOMETPUYECKYIO CXEMY CUCTEMBI OTOILIEHHS OJJHOI BETBU.

3. Cnath paboty B (hopMe YCTHOTO OTBETa

Kpamkue meopemuueckue ceedenus

BoinonHuTh 3a71aHKE ¢ yU4ETOM CIEIYIOIIEro pUMepa.

[To 3amaHuio 2X-3TaXXHOE >KWJIOE 3JaHue OOOpYAOBAaHO OJHOTPYOHON BEPTUKAIBHOM
CHUCTEMON BOJISHOTO OTOIJIEHUSI C HIDKHEW pa3BOJAKOH (mojaromiass M oOpaTHas MarucTpaiu
pacmoJioKeHbl HUXKE HarpeBaTelbHBIX MpudbopoB) c [l-oOpazHbiMu crosikamu. HarpeBaTenbHbie
npuOops! —uyryHHble paauatopsl M-140. Paccrosinue mexay npookamu paguatopa —5S00mm.

TemnoHocuTeNb —TOpsiUasl BoJla —MOCTYNMAeT B 3/IaHUE MO JAaBIEHUEM IO MoAaroliel Tpyoe
BBO/Ia OT HAPY>KHOU CETH TEIIIOPUKAIMH. Y3eJ BBOJIa HAXOAUTCS B TIOJIBAJIC 3aHUSI U COCTOUT M3 JIBYX
TpyO —Ans TmoJayd ®W Uil OTBOJA TEIUIOHOCHTENS, paclpeNeluTeNbHOM TpeOeHKH, Te
YCTaHABIIMBAIOTCS ~ KOHTPOJBbHO-U3MEPUTENbHBIE  MPUOOPHI I ONpENeNieHUus TapaMeTpoB
TETJTIOHOCHUTEIIA.

[Tomarotuit 1 OOpaTHBI TPYOOIPOBOABI MPOKIIAIBIBAIOTCS HAa KPOHINTEHHAX BIOJIb CTEH
moaBana Ha orMerkax -0.900 momarommii u -0.700 obOpaTHbIi TpyOompoBoasl. M3 y3ma BBOAA
TEIUIOHOCHUTEINIb TI0 MAarvucCTPajbHBIM IOJAIONIUM TPYyOOIPOBOJAAM MOABOJMUTCS K CTOSIKaM, KOTOPHIE
TEIJIOHOCHUTENb PACIIPEACISIOT 0 ATakaM K OTOMUTENBHBIM MpUOopamM —paraTopam.

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
TpyOy BBIBOJUTCS U3 3/1aHUS B TETIOCETh.

Jns HOpManbHOM pabOTHl BOASIHOW CHCTEMBI OTOIUICHHS HEOOXOJUMO OTBECTH BO3IYX,
KOTOPBIN TOMAagaeT B CUCTEMY MPHU €€ 3alOoTHEHUHU M BO BpeMsi paldoThl. [l 9TOro MarucTpanbHbIH
TpyOompoBo mpokianeBaoT ¢ ykioHoM 0,003 B cTOpoHY y3ia BBOJA, M BO3AYX yIaJseTCs yepe3
BEPXHUI HArPEBATENbHBIN MPUOOP MOCPEICTBOM BEHTUIISI MaeBCKOTO.

22Tpexxom0Bble KpaHbl YCTAHABIMBAIOTCSA TEPE] BCEMH HArpeBaTelbHBIMU TpPHOOpaMU M
CITy>KaT JIJIsl peTyTUPOBKH IIPOXO0ia TEINIOHOCUTEIS 110 HarpeBaTeIbHOMY pubopy. Panuatopsl cnegyer
pa3Meniath B MecCTax HauOOJBIIMX TEIJIONOTEPh, B HAIIEM CIIy4ae paguaTopbl YCTAHOBIIEHBI MOJ
OKHOM.

Cucrembl Bcex BHJIOB BHYTPEHHHMX YCTPOMCTB 3/1aHHW, B TOM YHCIE€ U OTOIUICHHS, COCTOST
U3 Marucrpajieil —TOPU30HTAIBHBIX TPYOOMPOBOOB, CTOSKOB —BEPTHKAIBHBIX TPYOOIPOBOJOB U
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MOABOJOK K mpubopam. B cucremax oTomjieHuss TNPUMEHSIOT OOBIKHOBEHHBIE  CTaJbHbIE
BoJorazonposoansie Tpyosl (OCT 3262-75).

O6o3HaueHusi TpPyOONPOBOJIOB COCTOSAT M3 YCIOBHOro Tpaduyeckoro 0003HAYECHUS
TpyOonpoBoaa U OYKBEHHO-ITU(PPOBOro 0003HAUCHHSI, XaPAKTEPUIYIOLIETO TPAHCIIOPTHPYEMYIO CPELy.
Crosiku cuCTeMbl OTOIUIEHHA 0003Ha4yaroT Mapkod «CT» U UMEIT MNOPSAKOBYIO HyMEpAalHIo 10
yacoBoi crpenke oT y3na Beoja: Ct 1, Ct 2 u T.1.

[Ipy KOHCTPYMPOBAHUU CHUCTEMBI OTOILJICHUS COCTABJISIOTCS IUIAHBI U AKCOHOMETPHUYECKHE
MIPOCKITUH .

[Tnanbl cucteM M300pakalOT B BUJIE pa3pe3a TOPU30OHTAIBHON IUIOCKOCTHIO, MPOXOIALICH M0
MEePEKPHITHEM WIIM TOKPBITUEM 3Taxa, Hanpumep, "[lman wHa orM. 0.000", "Ilnan 2-9 sraxei"

Ha cxemax cucreM OTOIUICHHUS YKa3bIBAIOT:

1) TpyGOIIpOBOIBI YKa3aHUEM JHAMETpPa KaXkI0T0 y4acTKa,

2) pa3Mepbl TOPU30HTAIBHBIX Y4aCTKOB TPYOOIIPOBOIOB MPU HAIMYUH PA3pPbIBOB;

3) OTMETKH YpOBHSI OCEH MOJAIOIIEr0 M 0OPaTHOTO TPYOOIIPOBOIOB;

4) yKJIOHBI TPYyOOTIPOBOIOB;

5) 3aIIOpPHO-PETYIUPYIOUIYIO apMaTypYy;

6) CTOSIKM CHCTEM OTOIUICHUS C YKa3aHHEeM UX HOMEpa U AHUaMeTpa;

7) HarpeBaTebHbIE IPUOOPHI.

[Tpumep odopmiteHus hparMeHTa cXeMbl CUCTEMbI OTOILJICHUS MPUBEJEH Ha pUCcyHKe 1,2
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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
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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:

W3y4nTe neiicTByrOIIIe HOPMAaTUBHBIC aKThI U CTAHIAPTHI, PETYIIUPYIOIINE TPOSKTHPOBAHUE CHCTEM
BeHTwsitmu  (CanlluH, CHull, CII, T'OCT). BaxnHo co0aronaTteh periaaMeHTHpPYEMble BETUYMHBI
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.

MexaHU4ecKyt0 BEHTWISIUIO: HE3aBUCHMa OT BHEIIHUX YCJIOBHUM, BBICOKOA((DEeKTHBHA,
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:

CI1 62.13330.2011* T'a3opacmnpeneanTenbHble CUCTEMBI. (akTyanu3upoBaHHas penakuus CHull
42-01-2002).JIekiinonHas TeTpajib

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
ra3opacnpeeIuTeIbHON CEeTH ra3 B XKWJIbIE 3/1aHUS MOCTYIAET IO ra3olpoOBOJaM, KOTOPBIE COCTOST
U3 TOABOJAIIMX K 3[JaHUAM « roiy0oe TOIUIMBO » AaOOHEHTCKUX OTBETBJICHHUN WM BHYTPHIOMOBBIX
TpYOONPOBOJHBIX CHUCTEM. 3ajiada MOCIEAHUX —TPAHCIOPTUPOBKA raza BHYTPH 3JaHUH UM €ro
pacripesielieHue MeXAYy OTICIbHBIMU NOTpeOUTeNsIMH. B 31aHusAX ra3 TpaHCIOPTHPYETCS TOJIBKO
110/, HU3KUM JIABJIICHUEM.

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

B Tex cimyyasix, Kor/ia B )KWIIble 3/IaHHs T'a3 MO1aeTCsl OCPEICTBOM MPOKIIATKH TPYO MO CTEHaM,
TO TOrJA, KOI/1a KyXHU HaXOJATCS CO CTOPOHBI IBOPA, BBOJ MX JIy4lI€ IPOU3BOAUTH HEMIOCPEACTBEHHO
B KaXJ0€ nomMeuieHue. B cucrtemy ra3ocHa0XeHHs BXOIAT CIEAYIOLIUE 3JIEMEHTHI: TIa30IpPOBOJ,
BBOJI, pacIpeIenTeIbHbII ra300pOBO/, CTOSKH, IO3TAXHbIE OIBOJIKH, 3alI0pHAs apMaTypa, ra30Bble
pUOOPBHI.

[Ipu BBIOOpE CXEMBI T'a30CHAOXKEHUS MCXOIUM U3 CIEAYIOMIMX COOOpa)KEHWH: -TIPOKIaaKa
ra3onpoBoJia JOJKHA IPOU3BOIUTHCS OTKPHITO M3 CTAJIbHBIX TPYyO Ha CBapKe, C Ppa3beMHBIMH,
pe3b00BbIMU U (DJIAHIIEBHIMU COCJUHEHHSIMH B MECTax YCTAHOBKU 3allOPHOM apMaTypbl ra30BbIX
puOOPOB, PETYISTOPOB JIABJICHUS U CYCTUYMKOB; -3alIOPHYIO0 apMaTypy CIeayeT yCTaHaBIMBaTh Ha
BOZIE, B OTBETBJICHUM K CTOSIKaM, ra30BBIMH MPHUOOpaMHU, a TaKKe B MPOTYBOYHBIX TPYOONPOBOIAX
3laHuM MATH U 0oJiee 3Ta)eil; -paclpereNuTeNbHbI Ta30MpoOBOJl KpEmsAT K CTeHaM 3JaHui ¢
MOMOIUIBI0 XOMYTOB, KDOHIITEHHOB-KPIOYLEB, HA PACCTOSTHUM O0ECHEYMBAIOIIUX MOHTaX, PEMOHT U
ocMoTp TpybOompoBona. Ha BBoge BOMM3M paclpenesuTeNIbHOIO TPYOONpoBOAa YCTAaHABIUBAIOT
TJIaBHYIO OTKJIIOYAIOIIYIO 3alOpHYI0 apMaTypy (3aABIKKa, NpOOKOBBIA KkpaH). OT TIJIaBHOTO
3aII0pPHOIO KJIalaHa MPOKIAbIBAIOT paclpeieuTeNbHbI TPYOOIIpOBOJ U OT HETO JAENAI0T BBOJBI B
KKIYIO CEKIIHIO;

26-ra30MpoBO/IbI BHYTPU MOMEUICHUNA COCTOSIT M3 BBOJIOB, CTOSIKOB M KBAapPTHPHBIX Pa3BOJIOK.
CroskM mpencTaBiIsAl0T co00M BEPTHKAIBHO PACIOIOKEHHBIH I'a30IpOBOJ, NMPOXOIAIINN depe3 Bce
sTakd. OT HEro MAYT OTBETBJIEHUS B PACIOJIOKEHHBIE PAIOM KBAPTHUPHI; -IIPU MPOXOXKIACHUU Yepes3
NEepeKpBITHE Ia30IPOBOIbI MPOKIAIBIBAIOT B METANTHYECKUX (YTIIApax ¢ KOIbLEBBIM 3a30poM 5-10 MM,
U C BO3BBILIEHHEM HaJ ypoBHeM mnona Ha 30 mm. 3azop Mexay TpyOool U QyTisipoM 3aeibIBaloT
IIPOCMOJIEHHOM MAaKJIEH, PE3MHOBBIMU BTYJIKAMHM WJIM JIPYTMMH 3JaCTHUHBIMHM MaTe€pHallaMH; -BCE
ra3onpoBOJIbl BHYTPU 3[aHUs OKPAIIMBAKOT BOJOCTOMKON MAaCISHOM KPACKOM; -CTOSKH MPOXOIST B
OCHOBHOM B KYXHSIX, KOPHJIOPaX, IECTHUUHBIX KJIETKaX U APYTUX HEKUIIBIX TIOMEIIECHUSX.

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

Kareropudecku 3ampemaercss NpOKIAAbIBaTh Ta30IpOBOAbl B CAHTEXHUYECKHX Y3JaX H
BaHHBIX KOMHAaTax. Bce ropu3oHTabHbIE MPOKIIAAKU Fa30IPOBO/IOB BBIIOJIHAIOTCS Ha BEICOTE HE MEHEE
2,2 MeTpa ¢ IIOMOIIbIO KPOHIITEWHOB, XOMYTOB U KpHOYbeB. ['a30MpoBOJBI HE TOJIKHBI IIEPECEKATH
JIBEPHBIE U OKOHHBIE TTPOEMBI.

OTKITIOYaloIMe KpaHbl CTABAT MEpe]] KaXKAbIM Ia30BbIM MPUOOPOM, X ClelyeT pa3MelnaTh Ha
paccrosinuu He MeHee 0,5 M OT OTKPBIBAIOIIMXCS OKOHHBIX TPOEMOB.

["a30npoBOBI MPOKIIAABIBAIOT 0€3 yKioHA. J[is MpoKJIaakyu BBOJOB M Ta30BBIX CETEd BHYTPH
3/laHusl TPUMEHSIOT cTajbHble OecioBHblE TpyOompoBoabl mo ['OCT 8751-87 u 11017-80.TpyOsr
COEAMHAIOT CBApKOH IpH TIIATEJIbHOM KOHTpOJEe KadecTBa. Pe3pOoBbIe U (priaHIEBBIE COSTMHEHUS
JIOTTYCTUMBI TOJIBKO B MECTaX YCTaHOBKU OTKJIFOUYAIOLINX YCTPONCTB, apMaTypbl U npubopos. ['a3oBbie
CUETUYMKHU YCTAHABJIMBAIOT B CYXHUX M TEIUIBIX MOMELIEHUSAX JOCTYIHBIX JUIS CHATHS MOKa3aHui. [lpu
nuamerpe TpyO Gosiee 50 MM B KauecTBe 3alOpHON apMaTypbl IPUMEHSIOT 33JIBUXKKHU, a B OCTAJIbHBIX
cllyyasix MpoOKOBBII KpaH

Cxema BHYTPEHHEH CETH ra3onpoBojia

Bce cxembl BHYTpEHHUX XWIbIX 3[JaHUI ONpPENEISIIOTCS TEM, KaK MMEHHO pacIojlararoTcs
npuOOpPHl B MOMELIEHUSAX KYXHH U CAHUTAPHO-TEXHUYECKUX Yy3i1ax. UTOo KacaeTcs ra3oBBIX CTOSKOB,
TO UX MOXHO NPOKJaAbIBaThb B KYyXHSX, HO HEJb3sl B JKWJIBIX, BAHHBIX KOMHAaTaxX M CaHy3Jjax.

AKCOHOMETpUYECKAs CXeMa ra30npoBo/a
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Bce ycnoBHble rpaduueckue 0003HaYeHHsS, C IOMOIILIO KOTOPBIX HAa  IUIaHAaX,
AKCOHOMETPHUYECKUX CXEMaX U pa3pe3ax YKa3bIBAIOTCS Pa3IMYHBIC 3JIEMEHTHI Ta30paCTIPEICIUTEIIbHBIX
cUCTeM (CTOSIKHU, 3alIOpHAsi apMaTypa, MOJABOJKA K CTOSKaM U MPUOOpaM) BBIMOJIHSAIOTCS aHAJIOTUYHO
TEM, YTO MPUMEHSIOTCS JJs TOCTPOSHHUS CeTel XOJOJHOTO BOJOCHAOKCHHUS. 3HAUCHUS TaKUX
BEJIMYMH, KaK YKIIOHBI, JAUAMETPHI TPYO, IIMHBI YUaCTKOB, 00S3aTEIbHO IMPOCTABISIOTCA Ha CXEeMax
u ueprexkax. Kpome TOro, mpou3BOIMTCA MPUBS3KA K CTPOUTEIBHBIM KOHCTPYKUUSIM. YUeprexu,
OTHOCSIIIMECS K BHYTPEHHUM CETSIM ra3zocHaO)keHusi, HMerT OykBeHHoe oOo3Hadenue «I'Cy,
KOTOPO€ TMOJUJICKUT BKJIIOYEHUIO B KOMIUIEKT JOKYMEHTAIIMHU MO BOJAOCHA0XKEHUIO M KaHAJIM3AIUU
YKUJIBIX CTPOCHHMIA.
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®opma npeacraBieHus pe3yabTara:

OdopmiieHHast paboTa B yCTAaHOBICHHOM IMOPSIKE.

Kpurepun onenku:

Oyenka «omauunoy svicmasisiemcs 3aJJaHue BbIIOJIHEHO MOJHOCThIO, 03 3aMeyaHui

Oyenxka «xopowio» evicmasnsiemcs 3aJlaHUE BBIIOJHEHO IIOJIHOCTBIO, HO HMEIOTCS
HECYIIECTBEHHBIE 3aMEYaHUs

Oyenka «y0061emeopumenvHo» 6vbicmasisemcs 3aJlaHue BBIIOJHEHO, HO HUMEHOTCS
CYLIECTBEHHbBIE 3aMEYaHUs

Oyenka «Hey0061€MEOPUMENLHO» BbiCMAsIAemcs 3aJaHue BBINOIHEHO, HO HMEHOTCA
CYLIECTBEHHbBIE 3aMEYaHHUs, IOBJIEKIINE K HEBEPHOMY PELICHHUIO 3a/1aHus. 3aJaHUE HE BHITIOJHEHO
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