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PED®EPAT

BusnaueHo OCHOBHI MOHSATTS Npo 4 TUIK MOKpiBEIb, a caMe: 3 130IUIacCTy,
pyOepolily, CKaTHY MOKPIBJIIO, «3€JICHY» MOKPIBIIIO.

Po3pobiieHo iepapxidyHy CHUCTEMY MaTeMaTHYHUX Mojeliel OaraTtodakTOpHOTO
aHalli3y  YOpaBIIHHA  OpraHi3allifHO-TEXHOJIOTIYHMMHU  3aXOoAaMH 10  BUOOpY
eHepro30epiraroyoi MOKpiBJl Ha 0a31 HEUITKOI JIOT1KH, sIKa BpaXOBY€E BIUIMB KUJIbKICHUX 1
AKICHUX (DaKTOPIB.

Ha ocHOBI mnpoBeneHUX pEKOMEHMAIlM, BpPAaXOBYIOUM YHHHUKH SKI OyJIu
JOCIIDKEHH1 OyJI0 HalOUIbII ONTUMAaJIbHUN MO €KOHOMIYHOMY 3MICTY BapiaHT SIKUM
BUSIBUBCS — CKaTHA MTOKPIBJIA.

Ki1ro4oBi ciioBa: MOKpiBIIs, pyOepoii, 13011aCT, «3€JIeHay, KapTa, CKaTHa

ANNOTATION

The basic concepts of 4 types of roofs are defined, namely: isoplastic, roofing
material, pitched roof, "green" roof.

A hierarchical system of mathematical models of multifactor analysis of the
management of organizational and technological measures for the choice of energy-
saving roof based on fuzzy logic is developed, which takes into account the influence of
quantitative and qualitative factors.

Based on the recommendations, given the factors that were the study was the most
optimal in terms of economic content, which was the option - a pitched roof.

Keywords: roof, roofing material, isoplast, green, map, pitched
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BCTVII

AKTyaJbHicTh TeMH: TemaThka peKOHCTPYKIII B 3arajlbHOMY IIKiJI HaOylia BEJIUKOTO
po3Maxy HeJIaBHO, a caMe JIeKUIbKa POKiB ToMy. B siepikaBi modanu BUAUIATUCH B TIOCTaTHIN
Mipi KOIITH Ta TMPOBOJUTHUCH Pi3HI MPOTpPaMu, IO CTAJI0 BEIUKUM TOMITOBXOM MJISI IIHOTO.
[ToxpaieHHs TEXHIYHOTO CTaHy OyA1BIIl OyAb-AKOI IIKOJHU A€ 3HAYHY €KOHOMI1I0 OFOJIKETHUX
KOIITIB Ha €HEProHOCIi Ta MPOBEACHHS MOTOYHUX PEMOHTIB.

Mera gociaimkeHHsi. MeToro poOOTH € NUISIXOM CTBOPEHHS TEOPETHYHUX OCHOB Ta
pO3poOKM ¥ BOPOBA/PKEHHA B TMPAKTUKY YNPaBIiHHSA OyIiBEIbHOI Tramy3i HayKOBO-
OOIPYHTOBAHOI CUCTEMH NPUUHATTSA €PEKTUBHUX OprasizaiiiHo-rexHiunux pimens (OTP)
BUOOPY eHepro30epiraroydoi MOKpiBii Ha 00’ €KTaX KUTIOBO-IIUBIILHOTO MTPHU3HAYCHHS.

O0’ekT pAoCHiIzKeHHs B JaHii poOOTI € YHpaBIiHHS MPOEKTaAaMH IO BHOODPY
eHepro30epiraroyoi MOKpPiBJl 3 ypaxyBaHHIM PETJIaMEHTOBAaHUX MapaMeTpiB.

IIpenmer nociigxeHHs - cUCTeMa MPUWHATTS OPTHI3ALIMHO-TEXHIJIOTIYHUX PIIIEHb O
BUOOpPY eHepro30epiratovoi MmoKpisJi.

Jlst tocSAIrHeHHs MOCTABJIEHOI MeTH HEOOXi/JTHO BUKOHATH TaKi 3a1a4i:

- BU3HAYUTH OCHOBHI MOHSATTS Mpo 4 TUIK MOKPIBENb: 3 130IU1acTy, pyOepoiily, CKaTHy
MTOKPIBJIIO, «3€JIEHY» MOKPIBIIIO;

- pO3pOOUTH i€papXiuHy CHUCTEMY MaTeMaTHUYHUX MoJeneld 0araroakTOpHOTO aHali3y
YIPaBIiHHSA OPraHi3alniiHO-TEXHOJOTIYHUMH 3axoJaMu 1O BHOOpPY eHeprosoepirarovoi
MOKPIBJI1 Ha 06a31 HEUITKOT JIOT1KH, SIKa BPaXOBY€ BIUIMB KUIBKICHUX 1 SIKICHUX (paKTOPIB.

HaykoBa HOBH3HA 0/IepKAHUX Pe3YJbTATIB:

- JiCTall0 TOJANBIIMKA  PO3BUTOK BCTAHOBJICHHS  3aJIEKHOCTI  PErJIaMEHTOBAHUX
napaMeTpiB 00’€KTiB OYIBHHUIITBA BiJ OaratroakTOpHUX MOKa3HUKIB eHepro3oepirarouoi
MOKPIBJII HA TEPUTOPIAX YKpaiHu;

- pospobsieni mozeni ynpariainHgs OTP BuGopy eHeproz0epirarouoi MokpiBiai Ha 0asi
HEYITKO1 JIOTIKH Ha PUPOIHO-TEOrpaPiuHOMY, apXITEeKTYPHO-IUIaHYBAIbHOMY Ta 1H)KEHEPHO-
TEXHOJIOTTYHOMY PI1BHSX;

- BIIEpIIIe CTBOPEHA EKCIIEPTHO-MO/ICIIIOI0Ya CUCTEMA MIPUHHATTS €PEKTUBHUX PIllIEHB MTPH
Bubopi OTP BubGOpy HeHproszbepirarouoi MOKPIBIi, MO TO3BOJSE YIPABISATH MPOCKTaMHU

OyniBenb AudepeHIiioBaHO B 3aJIEKHOCTI Bijl JOCTYITHOI eKcriepTHOT iH(opMaitii.



IIpakTH4yHe 3HAYeHHS OJIeP:KAHUX Pe3yJIbTATiB: TEOPETUYHI MOJOKEHHS Ta IPAKTUYHI
pekoMeHaIlli MOKyTh OyTH BUKOPUCTaHI B MPOIEC BUBHAUYCHHS MMPOCKTHUX AJIbTEPHATUB Ta
BUOOPY ONTUMATBHOTO MPOEKTHOTO PIICHHS AUTAYUX JOMIKUIBHUX 3aKJIa/l1B, MAIOTh CIIPUATH
YCYHEHHIO MPOTUPIY Yy Migxojax a0 (YHKIIOHATBHUX M apXiTEKTYpPHO-PO3IIaHyBaIbHUX
0co0JIMBOCTEN 0(PICHO-TOPrOBUX KOMILIEKCIB. PexomMeHalii Takox MOKyTh OyTH BpaxoBaH1
mig 4Yac po3poOKH BIAMOBIAHMX HOpMaTuBHUX JoKymeHTiB (/IBH) 3 mnpoektyBaHHs
rpoMaICbKUX Oy/A1BeJb 3 BUKOPUCTAHHSIM aJbTEPHATUBHUX JKEPEJ eHEeprii.

Oco0ucTHii BHECOK MaricTpaHTa: yci pe3yiabTaTu, HaBeJIeH1 Y MariCTepChKii TUMIOMHIN
po0oTi, OTpUMaH1 caMOCTiiHO. Y poOoTax, omy0JIIKOBAaHHUX Y CITIBABTOPCTBI, aBTOPY HaJIEkKaTh
Taki: [5] —00poOka pe3ynbraTiB 3i0paHoi iHpopMallii Ta BUBEICHHS HAIPSMIB SKi HAIIUICH] Ha
yIIOCKOHAJIEHHSI PO3BUTKY MICT.

Anpobaunia pe3yabraTiB podoTH. 3a pe3ysbTaTaMH MaricTepcbKoi KBasiikaiiHol
po6otu omy6iikoBaHo 1 Te3y KoH(epeHIi.

IMyo6aikamii:

3akycuiio H. M. JlocnipkeHHs e(ekTUBHOCTI OyAIBHULTBA €HEPro30epirarouoro
nokputTs [ Enextponnuii pecype]/ H. M. 3akycwuio, O. I'. Jlamtok, // Martepianu MixkaapoiHot
HAyKOBO-TEXHIYHO 1 KOH(epeHlli «EHeproeeKTUBHICTh B raixy3siX €KOHOMIKM YKpaiHu»,
Binaung, 12-14 mucromana 2019 p. — Enextpon. tekct. gani. — 2019. — Pexxum moctymy:

https://conferences.vntu.edu.ua/index.php/egeu/egeu2019/paper/view/8331
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PO3/1UT 1 HAYKOBO-JIOC/IIHA YACTUHA

1.1 OcHOBHI MOHATTA TMPO TMOKPIBIO 3 130IUIACTY 3 BUKOPUCTAHHSIM

1H(pauepBOHUX BUIIPOMIHIOBAUIB

PynonHuii 130maact Moke 3aCTOCOBYBATHCS y BCIX KIIMaTUYHHX 30Hax PO.
30kpema, BIH 3aCTOCOBYETHCS NIpPU BIAIITYBaHHI MOKPIBENb PI3HUX KOHQIryparlii,
byHIaMEHTIB, MiA3EMHUX CTPYKTYp (rapaxiB, TyHEIIB, rajepeii), 6aceiHiB 1 KaHaiB,
MOCTIB 1 BiaaykiB, Tpy0 1 T. JI.

Izoplast - e He TUIBKHM Ay’Ke MpaKTUYHA PYJIOHHUN TiAPOI30JISLIs, ajde TaKoXK 1
e(eKTUBHA Tapo- 1 3BYKO130Js1is. JIOCUTh cKa3aTH, 110 MOTESHLIIMHUN TepMiH CITY>KOU
HAIUIaBIIIEMOTO 130IU1AaCT - HE MeHlIe 25 pokiB. Amke MoBa e npo piznoBuau Allll-
MO (DIKOBAHOTO OITYMHO-TIOJIIMEPHOTO MaTepiaty.

[lepeBaru matepiainy:

- CTIMKICTH IO BIJHOIIEHHIO JJO BUCOKUX MEXaHIYHUX HaBaHTaKCHbD;

- BHCOKa TEXHOJIOTIYHAa MOPO30CTIMKICTh (POOOTH MOXKYTh HMPOBOJMTHCS IMPHU
Temriepatypi 10 -20 rpaaycis);

- MIJBUIICHA €KCIUTyaTallliiHa TeIJIOCTIMKICTh (BUTpUMY€E HarpiBaHHs a0 +130
IpajyciB);

- TepMiH ci1y»)0u He MeHIe 30 poKiB;

- MOKJIUBICTD YKJIaJaHHS Ha OyIb-sIK1 MATOTOBJIEH MTOBEPXHI1 (B TOMY YHCIII 1 Ha
METaJICBi);

- MO’K€ 3aCTOCOBYBATHUCS Y BCIX KJIIMaTUUYHUX paiioHax YKpaiHH.

OnHe 3 HaWBaXKJIMBIMIMX SKOCTEH 130IUIACT - II¢ SKOHOMIYHICTh. IliHa 3a
KBaJIpaTHUW METpP HE TaKa BXKE€ HW3bKA, B MOPIBHIHHI 3 JPYyrM MarTepiajlaMd, OJHaK
3aBASKA BIAMIHHUM (DI3MYHUM BIACTUBOCTSAM Martepialy MOXKHa B KIJbKa pasiB
3MEHIIIUTH BUTPATU HA YTPUMAHHSI TIOKPIBIII.

[TokpiBns, BUKOHaHAa MaTepianoM [3orutact, HE BUMarae peMOHTY SIK MIHIMYM
npotaroMm 20 pokiB. Y TOM 4Yac sIK MPU BUKOPHUCTAHHI JEIIEBUX MaTepialliB PEMOHT

HEOOX1THO MPOBOJANTH BXKe uepe3 3-5 pokKiB.



[3ommact - yHiBepcanbHMI MaTepiaj, HOro BUKOPUCTOBYIOTh Yy BCIX 00JacCTIX
oyniBHuiTa. [IpamroBaru 3 MM MaTepiajaoM Ha0araTo MIBUAIIE 1 JIETIe, HiXkK 3 IHIITUMHU.
[Tpu yxmaganHi 10CUTH 2 0¢10 3 TATPHUKOM Ta MIHIMAJIBHOIO T1TOTOBKOO, SIKi 3MOXKYTh
3a JeHb MoKputu npudiau3Ho 400 kB.M. MoOKpiBii. [30MmiactT oTpuMaB BHU3HAHHS Ha
OyAiBEIbHOMY PHHKY 1 IIUPOKO BHUKOPHUCTOBYETHCS B MPOMHUCIOBOMY 1 IIMBLIBHOMY

OyAIBHUIITBI Ha BCiil TepuTopii Ykpainu (tadmn 1.1).

Tabmui 1.1 - TexHiuHi XapakTepUCTUKHU 130111acTa

HaitmenyBaHHs MOKa3HUKA On. Bennunnaa nokasHukis
BUMIPIOBaHHS
I3omnact K Izomnact I1
Maca 1 m? KT 4,0-5,0 3,0-5,5
Maca 61TyMHO-TIOTIMEPHOTO B'SIKYUYOTO 3 Kr/m2 2,0+0,3 2,0+0,3
HATUTaBIISETHCS OOKY
OCHOBa noJiecTep [Tomiectep abo
CTIKJIIOXOJICT
Maca OCHOBH /M2 He OlJIbIIe He 6u1bIIe 200
250
Po3puBHa cuiia mpu po3TAryBaHHI B H/50 mm H/50 mm He MeHIe 360
MO3/I0BKHLOMY HaIIPSIMKY
Bononornuuansas npotsarom 24 roauH % Macc He OlJIbIIe He 6oubire 1,0
1,0




[TponoBxenns tadm. 1.1

BononenponukHicts ipu THCKY 1 £ 0,1 xre / cm2 abcooTHAs aOCooTHAs

npotsirom 2,0 = 0,1 rox

Temmeparypa KpUXKOCTI B'SDKY4OTO °C | He BHILE MIHYC | HE BUIIIE MiHYC
25 25

['ayukicts Ha Opyci pagiycom R10 °C | He BHIIIE MIHYC | HE BHUIIE MiHYC
15 15

TEIUIOCTINKICTh °C | e Hmwkye 120 | He Hmkye 120

JloBxrHa pynoHy M 10 10

Hlupuna pyaony MM | 1000 1000

1.2 OcHOBHI NOHSATTS PO MOKPIBIO 3 BAKOPUCTAHHIM pPyOepoiay

PyGepoiif - e 1aBHO BiloMe OKPUTTS AJIsl AaXiB, AK€ MPOAAEThCs B pysioHax. [Ipu
HOro BUTOTOBJICHHI BUKOPUCTOBYIOThH CHEIIaIbHUNA KapTOH, MPOCOYCHHM TYTOIIABKHM
oitymoMm. IlincraBa pyOepoiimy B mpolleci BUPOOHHIITBA MPOCOYYIOTH CKJIAJIOM, IO
CKJIaJIa€ThCA 3 MojieipHUX Macen 3 J0JaBaHHIM CHHTETUYHOIO KaydyKy.

Jlani Ha TOBEPXHIO MaTtepialy HAHOCSTh MOCHUIIAHHSA, IO BUTOTOBJISETHCS 3
KOMIIO3UTHUX MaTepialliB, TAKUX K TajlbK, Kpeia, KBaplIOBUM MiCOK, MapMypoBa abo
KaM'sHa KpuxTa. YKJIaJaloTh IOKPIBIO 3 pyOepoiay CBOIMM pyKaMu CIIOCOOOM
HaIuIaBjieHHs abo ¢ikcalli 61TYMHOIO MaCTHKOIO.

[Ipo OCHOBHI XapaKTEpUCTUKU JTAHOTO IMOKPIBEJIBHOIO Marepianay Ji3HAIOThCS 31
CTaHJapTHOI OyKBeHOi MapKyBaHHs. «P» - o3Hauae Kiac MPOAYKIli, a KOHKPETHO,
PYJIOHHUI pyOepoia, 10 SKOTO BIAHOCSATHCS TOKPUTTS, BUTOTOBJIEHI Ha OCHOBI

CHEN1aJIbHOr0 KapTOHY, MPOCOYEHOTO OITyMOM.




HactynHa OykBa Bka3dye Ha mnpu3HaueHHs npoaykii. fAkmo ne «K», To BoHa
nokpiBenbHa, a skmo «[I» - migkmagkoBa. Marepianu 3 OykBoto «K» moTpiOHO
3aCTOCOBYBATH B SIKOCT1 (D1HIITHOTO MOKPUTTS MOKPIBIIi, OCKUIBKHA MOTO BapTICTh BHUIIIE.
[Tigknanouny OpoAYKIiO CIiJ] BAKOPUCTOBYBATH SIK OCHOBY JJIsl TOKPIBEJILHOTO TUPOra
a0o 3a15TH B Mpolieci 00JaIITyBaHHS 13011111 MayepiaTa abo pyHIaMeHTy.

MapkyBaHHs MaTepiay JIsl MOKPIBIi

OcranHs 3 OyKB, HAsIBHUX B MapKyBaHHI1, BKa3ye Ha PI3HOBUJI MOCUTIAHHS:

«[IIT» - Bka3ye Ha Te, 10 BOHA MHIJIONOI0HA;

«K» - rpybo3epHucTa;

«» - konpoOpoOBa;

«M» - npiOHO3epHHCTA;

«Y» - myckara.

Jlani B MapKyBaHHI CHiAyIOTh LUGPH, SKI TOBOPSITh MPO MILJIBHOCTI OCHOBU
pyoepoiiny. MoxHa 3yCTpiTH TOKPIBEIBHY MPOAYKIIiI0, B SKIM KapTOH Mae€ JaHUM
noka3HuK B Mexkax Big 200 1o 420 rpam Ha OJUH KBaJpaTHUN METP.

[Ticns mudp iHomi ciix OykBa «E» 03Hauae, 1o MaTepian enactuaHuid. Bin 3pyunuii
IPU YKJIaJJaHH1 Ha TOKPIBJIIO, IO MA€ CKJIAJHY FT€OMETPIIO.

VY nmpoaaxy 3yCTpiua€eThCsl HOKPUTTS, 3BaHE TOJIbIO, SIKE € PI3HOBUAOM pyOepony.
Kapron nmns HBOTO MNpPOCOUYYIOTH KaMm'SHOBYTUIBHUMH a00 JbOTTHOBHX CKJIaJaMu 1
MOCHUTIAIOTh MICKOM 200 KaM'sSTHOK KPUXTOIO.

Jlo Toro, SIK MOKpUTH J1aX pyOepoH oM, MOTPIOHO BU3HAYHUTH, CKIJIBKUA PYJIOHIB
noTpiOHO 111 oOyamTyBaHHS NOKPUTTA. CroyaTky OOYHMCIIIOIOTH KBaApaTypy CKaTiB.
[loTiM OTpMMaHe 3HAYEHHS OUIATh HA IUIOLLY IOBEPXHi OJHOTO pyJIOHY. Moro
CTaHJapTHA JOBXHUHA JOopiBHIOE 10 MeTpaM, a MUpUHA OTHOTO METPY.

TakuM 4UHOM, OTHUM PYJIOHOM MaTepiary MOKHa MOKPUTH 10 «KBaapaTiBy MIIOIII.
Ane He cmig 3a0yBaTtH, 10 pyOepoil HACTWIAIOTh 3 HaxyectoMm, piBauMm 10 -20
CaHTUMETPIB.

[TomapoBe Oy10Ba MOKPIBETBLHOTO MUPOTa

[IIo6 3HaTH, AK TPABWIBHO TMOKPUTU JaX PyOEpOWIOM, CIiJi BU3HAYUTHUCS 3

OynoBOI0O TMOKpiBeapHOro mnupora. [lokpiBis, oOJAIITOBYIOTH 13 3aCTOCYBaHHSIM



MaTepialiiB B PyJIOHAX, 3aBXKIM HAJIIUye KiJIbKa mapiB. KoxkeH 3 HUX crpusie TOCUICHHIO
T1APOI30JISIIIIHHUX TTOKA3HUKIB TTOKPUTTSL.

Bin mpaBmibHOCTI BHOOpPY pyOepoiiny 6arato B 4oMy 3ajJ€XHThb IMpPOLEC Horo
yKJagaHHsa. Matepiall TOKpiBeIbHOT MapKu 0akaHO BUKOPHUCTOBYBATH B KOMILIEKTI 3
M IKJIAAKOBAM BHUIOM.

Jlyis BU3HAUEHHS KUIBKOCTI IIapiB B «MUPO31» MOTPIOHO 3HATH BETUUYMHY HAXUITY
CKaTIB:

[Tnockuit max. Y pasi, K0 yXui He TepeBulnye 2-3 rpaaycis, Oyae moTpiOHO
HactenuTu 4 -5 mapiB pyOepoiay. 3 HHUX meplii TpU PpoOJIsATh 3 BUKOPHCTaHHSAM
NIJKJIAKOBOrO Marepiaidy, a pelliTa 3 IMOKPIBEJIbHOr0, SKUH MOKPUTHI OpOHIOIOUO1
nocunkoro. Skmo pgax Oyne ekciuryaTyBaTHcs, TOAl Oyae mOoTpiOHO IIe OJuH
MJIKJIaIKOBUHN 11ap.

[ToxpiBnsg 3 yxuioMm 3 -6 rpaayciB. s Tipoi3ofsuii Takoro naxy HOTpiOHO
ykiacTd 3 mapu. OCKUTbKM KYT HaXWIy CKaTa CHpUSE BIJIBEICHHIO BOJU CaMOILIMBOM,
MOHTa) O1JBIIIOTO YHCJIa IIapiB MaTepially He MPUBEIE 10 MiABUILCHHS €(heKTUBHOCTI
GbyHKIIOHYBaHHS MMOKPUTTS, & TUTBKU 3pOOUTH JOPOKYE BapTICTh Oy 1IBHUIITBA.

Jax 3 HaxuioMm 6-15 rpanycis. g sKicHOTO 11 00aITyBaHHs NOTPIOHO YKIIACTH 2
mapu pyoepouy, mpu IbOMY OJIMH TTOBUHEH Oy TH T1IKIAKOBUM, a APYTHM - OCHOBHUM.

[ToxpuBatu max 3 yxujaom moHaja 15 rpagyciB JaHUMH MOKPIBETLHUM MaTepiaioM
He clill. Y 1poMy BUMAJKY (axiBill BUKOPUCTOBYIOTh OITYMHMI Martepiai B pyJOHaX B
SKOCT1 MIJIKJIAQIKA TP MOHTaX1 OHJYJIMHA, METajeBOi uepenuili abo mpodHACTUITY.
CnpaBa B ToMy, 10 €(pEKTHUBHICTh TIAPOI30JSALIL Jaxy 13 3aCTOCYBaHHSIM pyOepoiiny

3HMXKYETHCS 31 301IbILIEHHAM KPYTU3HH CKaTIB.

1.3 OcHOBHI MOHATTS PO CKaTHY MOKPIBIO

Jlax - 11e apX1TEeKTypHa YaCTUHA KOHCTPYKIIi1 OyA1BIIi, sIKa BUKOHYE T'1JIPOi30JII0I0YY
dbyukiio. Jlyxe vacTo, mpu 3BEIEHHI MaHCApJHOTO IOBEpPXYy, Ha JaxX J0JaTKOBO
MOKJIAAI0ThCA Hecydl 1 Teruioizofsmiial Gynkmii. Jlo ckmamy maxy BXOASTh Taki

€JIEMEHTH SIK KPOKBSIHA YaCTUHA, T1IPOI30ISIIIHHUN (HEP1AKO, TEPMOI30JIALIMHMIT) 1ap,



CHUCTEMH BEHTWJIALI{, BOJOCTOKM 1 MOKpiBNIsA. Buam ckaTHHX [naxiB BH3HAYAIOTHCS
KOHCTPYKIII€I0 KPOKBSIHOT CHCTEMH.

KpokB’ssHa cucTema MOKpiBIi yTBOPIOE MOXWII IUIONIMHHU, IMEHOBaHI CKaTamH -
3B1JICH CKaTHUI Jax i oTpuMaja CBOIO Ha3By. BepxHs poboya yacTHa Aaxy, IpU3HaueHa
JUIs 3aXUcTy OyaAiBil BiJ 30BHIIMIHIX KIIMaTHYHUX (aKTOpIB 1 BIUIMBIB aTmochepu
HA3MBA€ETHCS MOKpiBIIEt0. BrnacHe, MOKPIBiIA - 1€ 1 € JaXOBE MOKPUTTSI.

Cepen 6e3nidi pi3HOBHU/IIB J1aXiB, B OCHOBHOMY, BULJISIFOTHCS TaKI:

OJTHOCXUJIA;

- JIBOCXWIIA;

- IIATpOBa;

- BaJIbMOBA (YOTUPHOXCKATHA);
- II0JIyBajJbMOBA;

- 0araTomuIIoBa,

- KyHoJIONO/i0Ha, CKIIeTTIHYaCTa.

Bunu ckatHOro naxy

HaiiekoHOMIYHIIIO B MPUCTPOI JaxXiB € OJHOCXUIUN fgax. OQHOCXWINM 1ax Mae
HaWOUIBIITI TTPOCTY KOHCTPYKINIO: KPOKBSIHI HOTH CIIUPAIOTHCS HA HECYdl CTIHHU Pi3HOT
BHCOTH, YTBOPIOIOYM THUM CaMHUM €IMHUN CKaT MiJ NEBHUM KyToM. UUM KyT BHUIIE, TUM
MEHIIO OyJe cujla TUCKY omaaiB. Takuil TUN Naxy BKpal PIAKO 3aCTOCOBYETHCS B
OyA1BHUITBI )KUTIOBOr0 OYAMHKY, YAaCTIIIE - JJI1 TEXHIYHUX 1 TOCTIOJAPChKUX OYIiBeb,
rapaxis, CKJIaJChKUX MPUMIIIECHb, HABICIB, a TAKOX JIJII HEBEJIIUKUX MPUOYIO0B: BEpaH,
Tepac 1 T.I.

JIBocxmnii Jax € HAMMOMYJISPHINIO cepel BCiX BUAIB naxiB. L1 kimacuuna ¢popma
Jaxy MIIXOIUTh MPAKTUYHO 10 Au3aiHy Oyab-sikoro OynuHky. Taky gax GopMyroTh
KPOKBH, SIKI COIUPAIOThCSI HA HECYYl CTIHU 1 CXOASTHCS 0 BepXy B KOHHKY. DpOHTOH
JBOCXMJIMIM J1aXy Ma€ TPUKYTHY GOopMy. YXUIIH KOKHOTO 3 CKaTiB MOXYTh MaTH Pi3HUHN
kyT. OCHOBHa TmepeBara JBOCXWIIUM Jaxy IMOJSIra€e B TOMY, II0O MOHTaX MOKpIBIl
JI03BOJIsIE BUKOPUCTOBYBATH Pi3HI MOKPIBEIbHI MaTePiaiv 3aBSKH 1X MaJIiil OTXOJHOCTH,

HDDK €KOHOMUTH BJIACHUKY YMMAaJlO KOIIITIB.



Hyxe monyispHor (GOpMOIO J1axoM 3a KOPAOHOM € mmaTtpoBuil gax. B Ykpaini ii
BUKOPUCTOBYIOTh TOKHM BKpail piako. IllaTpoBuil nax - cUMETpUYHA, CKIATAETHCS 3
YOTUPHOX PIBHOOEIPEHUX TPUKYTHUX CKATIB, K1 CXOJSATHCS B OJIHIN IIEHTPaIbHIM TOYIL.
®poHTOHM 1 KOHUK BijicyTHI. [IlaTpoBuii nax sBisie co6010 OUIBII CKIIAHY KOHCTPYKIIIIO,
HIXK JIBOCXWJIMH JaX, TaK sIK Ma€ J0JIaTKOBI JiarOHaIbHI HOTH, Ha SIK1 1 IPUTIa/Ia€ OCHOBHE
HaBaHTaxeHHdA. lllaTtpoBuii ngax Moke OyTH po3TalloBaHa TUIBKM Ha OyJIUHKaXx,
noOyioBaHuX y hopMi KBajpaTa ab0 piBHOCTOPOHHBOI'O 0araTOKyTHHKA.

[upoko0 MOMYJSPHICTIO KOPUCTYETHCS BajIbMOBash YOTHPHOXCKATHUU (hopma
naxy. Takuil 1ax CKJ1agaeTbcs 3 YOTUPHOX CKaTiB: JBa cKaTa B (pOpMi TPUKYTHHUKA 1 JIBa
B ¢opmi Tpanenii. Bropi, Ha CTUKy TpamneuienogiOHNX CKaTiB € KOHUK. BaabMoBas max
171eanbpHa JUIsl BUKOPUCTAHHS JUTsl Oy/liBEIlb, PO3TAIIOBAHUX B MICIIEBOCTI 3 CHIIBHUMU
BiTpaMu. [Ipu OyIIBHMIITBI YETUPEXCKATHOM Jaxy MO>KHAa BUKOPUCTOBYBATH OYlb-Kl
MaTepiaiy JUIsl MMOKPIBIIi, IPOTE MOKPIBEIbHI POOOTH 3aCMYUyIOTh 3AJHMIIKAMH BEIUKOI
KUIBKOCTI BIJIXO/IB.

Sk pi3HOBHUJ BaJIbMOBOM Jaxy MOHA BUIIIUTH MOJyBaJbMOBOM. [lomyssipHICTh
TaKWi BUJ Jaxy Npua0aB B cepeliHi MUHYJIOTO CTOMITTA. [lomyBansMoBas nax momiOHa
BaJIbMOBOH, ajie¢ XapaKTEPHOIO OCOOIUBICTIO € BUKOPUCTAHHS TaK 3BaHOI MOJYBAIbMH -
HEBEJIMKOTO TPUKYTHOTO CKaTa, SIKMM 3aKIHUYEThCSI HE Y OCHOBHOTO KapHU3HOIO CBECa
OymiBmi, a Ommkde A0 KoHuKa. [Ipu 11bOoMy yTBOPIOETHCS (PPOHTOH, SK TMPABHIIO,
Tpaneuienoaionoi popmu. [1o BUTpaTi MOKPIBETLHUX MaTEpiaiiB, NOJyBaIbMOBHUE AaxXy
O171bIII EKOHOMIYHI, HI’K BaJIbLMOBHE.

baratoummnioBuii gax sBiIsi€ COOOI0 JOCHTHh CKJIagHY KOHCTPYKIIIO, SKa
YTBOPIOETHCS MPHU 3'€IHAHHI TUJIOLIMH, YTBOPEHUX O€3/1u4i0 CKaTiB. baraTomunioBui
JaX TPOEKTYEThCs Jyisl OyaiBeIh HEMPAaBWIBHOI 0araTokyTHOi (opmMu 3 I10AaTKOBUMHU
npudynoBamu. Takuii Jaxy BIACTUBO HAsIBHICTh BEJIMKOI KIJIBKOCTI PO3:K0JI00KIB, pedep
1 KoB3aHIB. MOHTaX naxy OaraTOIIUIIEBUX (POPMU TOCUTH CKIATHUN, TOMY SIKICHO
BUKOHATH MOKpPIBEJIbHI poO0TH HenpodeciiiHUM MaiicTpaM OyJie BKpaid mpoOIeMaTH4HO.
KpiM 11p0ro, icCTOTHUM HEAOJIKOM OyAe NIJBUIIEHUN IEepeBUTpaTa IMOKPIBEIbHUX

MaTepiais.



CkieniHHI, KymojomoiOHiI 1 mmuil o0pa3Hi Aaxy - Ie CKJIaJHl apXiTeKTypHI
pIIIEHHS, SIKI ChOTOJIHI PIJIKO BUKOPUCTOBYIOTHCS B OYMIBHUIITBI KUTJIOBUX OYIMHKIB.
3ycTpiuaroThCsd BOHM HA HEBEIHMKUX apXITEKTYpHUX elleMeHTaX (epkepax, OalTouykax,
anbTaHKax 1 1H.) A0O X JyXK€ YacTO Ha KOBITaKax IUMOXOMAIB 1 TpyO. Takox, ciin

3a3HAYUTH, IO JUIS X POPM AaxiB MIAXOAATH JATIEKO HE KOKHI MOKPIBEIbHI MaTepiau.

1.4 OcHOBHI MOHSATTS MIPO «3EJICHE» MOKPUTTS

VY HammMx «kKam'stHUX JOKYHTJISIX» JIIOJIIM KaTacTpo(diuHo He BucTavae 3eneHi. Lleit
HEJIOJIIK MOBHICTIO KOMIIEHCYE JaX MoJii0HOro Tumy. BoHa MoXe CTaTH CUMIATUYHUM
HiACTPUKEHUM Ta30HOM, PsJIaMHu SICKpaBUX KIyMO, a 1HOJI 1 I[IIMM CKBEPUKOM. T1IbKH
MaliTe Ha yBa3i: BUpPIIIYBaTH, IIO0 Ha Jaxy 3'IBUThbCS CajoKk a00 ra3oH, MOTPiOHO
3a3/1aJerijip - e B TOW 4ac, KOJIH OyIMHOK MPOEKTY€EThCS.

TexHosoriss, MOXXHa CKa3aTH, 3BUYaiiHa JJIs TUIOCKUX IOKpiBelb. ['0l0BHE -
3pOOUTH SKICHUM Ta HAJIMHUNA 3aXUCT BiJ BOJU. [l MPUCTPOIO TAKOTO THUITY MOKPIBI1
Ha 3a11300€TOH KJIANEThCs TIAPOIZOIAIIAHUN IIap, a 3BEpPXY 3aKPUBAETHCS IIapOM
yTerioBaya (B 1aHOMYy BUIAAKY Kpalle eKCTPYAOBAaHOTO MIHOMOIICTUPOIY HIYOTO I
He npuaymaiu). Jlam - reoTeKCTWIb 1 IpeHax, B SIKOCTI SIKOTO CIYXKHTh TpaBiii abo
me6idb. [licas mporo 3aKkpuBarOTh APEHAXK 1€ OJHUM IIAPOM T'€OTEKCTHIIIO - TaK HAITy

IPYHT HaJ 3Mu€ aoul. B camomy KiHIII HACUTIAIOTh 3€MJTIO 1 CAASTh pOCIUHM (puc. 1).
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Puc. 1. Korctpyxkiiist 3e1€HOT MOKPiBITi

CydacHi iHKXEHEpHI PIIIeHHS 1 TEXHOJIOT11 T03BOJISTIOTH 3POOUTH 3€JIeH1 TaXu JJIs
JKUTJIOBUX 1 aJIMIHICTpaTUBHUX OYy/iBelbh HE TUIBKK B CeNMINaxX, a ¥ y micrax. Take
OpraHivyHe PIlIeHHS CBOEYACHO 1 BEJIbMHU pajiye oko. Sk (acaay OyIUHKY 0 TaKOi Jaxy
OiAIMAYTh TPAKTUYHO OY/b-5IKI 03100JI0BANIbHI MaTepiaid MPUPOAHOTO MOXOKEHHS:
KaMiHb, LIeTJ1a, IepeBO a00 KepaMiyH1 IJTUTKH a00 CEHABIY-TIaHE, 10 IMITYIOTb iX.
3acTocyBaHHS 3€JIC€HOI TTOKPiBIIl O€3 J0IaTKOBUX BUTPAT JO3BOJISE:
- 3HU3MTH TEMIIEPATypPy MOBITPs B MicTax y JIiTHIM 4ac (B cepennbomy, 10 1°C);
- BUKIIOYUTH BHUJIJICHHS HEOE3MEUHUX HJs 3I0pOB'S JIOJUHU JICTIOUUX
pEUOBHH 1 3'€1HaHD 3 OITYMHUX MOKPIBETLHUX MaTepiaiB;
- 3HU3UTU 3a0pyAHEHHS MOBITPs (POCIMHU Ha Jaxy 3JaTHI BJIOBJIIOBaTH 3
POXOISTh HAJ| IOBEPXHEIO 1aXy MOTOKIB MOBITPst 10 50% muity 1 3HUKYBaTH

KOHIIEHTPAII0 IIKIJUTMBUX MIKPOOPTaHi3MiB);



- 3a0e3ne4ynTH HaJIXO/KCHHS KUCHIO (Ta3oH 1womero 150 M2 Buaiise 3a pik
KHCHIO, SIKOTO JOCTAaTHBO IS TUXAHHS CTa YOJIOBIK);
- 3HU3UTHU 3arainbHuil mrymoBuit GoH Bix 2 1o 10 ab;
- TIABUIIMTA 32 PaxyHOK TIOBUTFHOTO BHIIAPOBYBAaHHS BOJIOTH 3 TPYHTY
BOJIOTICTh MOBITPA B MICTaX, 110 0JIarOTBOPHO BIUIMBAE HA 3710POB'S JTIOANHU;
- BUKIIOYUTH IIBUJKE IMOIIMPEHHS BOTHIO [0 TOBEPXHI MOKPIBIL MpH
TIOKEXKaX.
[TpaBriIbHO BUKOHAHI 3€JI€HI OKPIiBIII HabaraTo MilHillIe, Hi>K MTOKPiBJIi 3 TPaBiifHO1
3acunanHsaM. ['ooBHe, 11100 OyJiv BpaxoBaHi BC1 OCOOJMBOCTI KOHKPETHOI MOKPIBJII I11e

Ha CTail NPOEKTYBaHHS.

1.5 JlocniipkeHHs BapiaTUBHOTO MOPIBHSHHS PI3HUX TUITIB TOKPIBIII

3abe3nedeHHs] HEOOX1THOTO TETUIOBOTO PEKUMY B MPHUMIIICHHSIX KUTJIOBUX Ta
rPOMaJICbKUX 00’€KTIB HEOOXITHO IJIsi 3I0POB’S JIFOJUHU W CTBOPEHHS ONTHMAIbHUX
YMOB JKHTTEISIBHOCTI. [lpu oIiHIOBaHHI TemIoBOTO KoM(oOpTy TemIiepaTrypa
BHYTPIIIHBOI'O TMOBITPS B MPUMIIIEHHI 3aJI€KUTh BIJI TEMIEpaTypud BHYTPILIHIX
MOBEPXOHb 30BHINIHIX KOHCTPYKI OyaiBii. B Ternmii nmepion poky HEBEHTUIILOBaHI
HOKPIBJII JKUTJIOBUX Ta TPOMAACHKUX OyAiBelb, B TOMY 4YHCHII JOMIKUIbHI Ta
3arajJbHOOCBITHI 3aKJIaJd, HAHOUIBII MiJISraloTh MEPErPIBY B TEIIMHN MEpIO POKY, a B
ce30H omaaiB mpotikae. Y Binaumekiit obnacti 6insa 60 % OyaiBens BiJ 3arajJbHOTO
dboHAy MarTh JaHy KOHCTPYKI[iI0 MOKpUTTA. IIpu mpoekTyBaHHI OyniBelb, B SIKUX
NOBUHHI 3a0e3MeuyBaTucs HOPMATHBHI MapaMeTpu MIKPOKIIMaTy, HEOOX1IHO OuIbII
TOYHO BpaxoOBYBaTH BIUIMB KJIIMaTUYHUX YMOB. JlOCHIMKEHHS, fKI CHOpsIMOBaHI Ha
3a0e3ne4YeHHs HAJIeKHUX TEMIEPAaTypHHUX MMapaMeTpiB B ICHYIOUUX OY/IBISAX B TEIUIUH 1
XOJIOHUM TEpio[ POKY 3a paxyHOK 30UIBIICHHS TEIUIO3aXUCHUX BIIACTUBOCTEH
OTOPOJIKYIOUM KOHCTPYKIIIN 1 pO3pOOKH HAAIMHUX METOJMK MOJICIIFOBaHHS MPOILIECIB, €

JIOCUTh aKTyaJIbHUM [ 1].



Mertoro poOoTH € aHaii3 (HaKkTopiB, 110 BIUIMBAIOTH HA IPUUHSTTS OpraHizaliiiHo-
€KOHOMIYHMX PIllIeHb MPU BHOOPI eHeproeeKTUBHOI MOKPIBII 3a JOMOMOTOK Teopii
HEYITKO1 JIOTIKH.

Po3pob6iena kimacudikaiiis ¢GpakTopiB, 10 BIUIMBAIOTh HA paIllOHAIBLHUNA BHOIP
EHEpro30epirarouoro MOKPUTTS, BCTAHOBIIOE 1€papxiyHi 3B’S3KM MK HuMH. Ha
CUCTEMHOMY pIBHI NPUHMAEMO JIHTBICTHUHY 3MiHHY P, 1o xapakrtepusye BIUIMB
CYKyIHOCTI (paKTOpiB Ha HajifiHiCTh TOKpIiBIi. Ii MOXHA NpPEICTABUTH Yy BTV
CIIBBITHOIIICHHS:

P=f(X,Y,2),()

ne X - ginreicTuyHa 3miHHa (JI3), ska ommucye apXiTeKTypHO-KOHCTPYKTHBHI
pimenns; Y - JI3, ska BpaxoBye ekcCIuTyaTalliiiHi Ta kiiMaTtuuHi paktopu; Z - JI3, sxa
OMHCYE BJIACTUBOCTI OyAiBEJILHUX MaTepialliB.

JlinrBicTuyHa 3MiHHa X, sIKA OIMHKCYE APXITEKTYPHO-KOHCTPYKTHUBHI PIllIEHHS,

MOKe OyTH MPEeICTaBIECHA BUPA3OM:

X = f(x1, x2, x3, x4, x5, x6, x7) (2)

ne x1 - miareictuyna 3minHa (JI13), sika omucye tum mokputts; X2 - JI3, sika onucye
HAsSBHICTh TEXHIYHOTO TOBEpxy; X3 - JI3, sika xapakTtepusye Kyt yxuiy, x4 - JI3, axa
XapaKkTepu3ye CUCTEMY BOJIOBIABEICHHS, 53 - JI3, sika BU3HaUa€e TOBIIMHY MaTepiaiy, X6
- JI3, sixa xapakTepusye pO3MIIICHHS aHTUKPUTOBOI CHCTEMH 1 CHIrO3aTpUMaHHs, X7 -
JI3, sika xapakTepu3ye po3MIIEHHS IeJI10CUCTEMH.

Knacudikarist TumiB nokpurts [2]:

IJIOCKE MOKPUTTSA — 3 OXWIJIOM CXUJiB He Oubiue 150 ;

CKaTHE TIOKPHUTTS - 3 MOXUJIOM CXMWIiB moHaf 150 ;

XOJIOJTHE MOKPUTTS - TUIOCKE a00 CKaTHE MOKPHUTTS, 110 BKIIIOUa€e B cebe Hecydy
YaCTHUHY Ta T1APOI30JISIIIIHHI Iapy HaJl IPUMIIICHHSIMHU, [0 HE OMATIOIOTHCS;

cyMillleHe (TerJie) MOKPUTTS - IIOCKE a00 CKaTHE MOKPUTTS, 1110 BKIIIOUA€ B cede
HECydy 4YacTUHY, T[apo-, TEIJIO-, TIAPOI3OJAIINHI MIapu 1 3aXUCHI IIapH, SKi

YKJIQJIAal0ThCS OJIUH TI0 OJTHOMY O€3M0CepPEeIHbO;



BCHTHUJIbOBAHE IIOKPUTTA - IIJIOCKC abo ckaTHE IIOKPUTTA 3 BGHTHHHHiﬁHO}O

CUCTEMOIO;

MOKPUTTS, IO EKCIUIyaTye€TbCsl — IUIOCKE CYMIIMICHE TOKPHUTTS I PyXy
ITIIITIOXO/IIB;

CBITJIOMPO30pPE TOKPUTTS -  IUIOCKE abo0 CKAaTHE CyMINIEHE MOKPUTTS 3

CBITJIOIPO30POIO MOKPIBIICIO;

3€JICHE TOKPUTTS - IUIOCKE ab0o0 CKaTHE CyMIIIEHE IOKPUTTS 3 BEPXHIM
POCIMHHHUM IIapOM 1HBEpPCIHE MOKPHUTTS - MJIOCKE a00 CKAaTHE CyMillleHe MOKPHUTTS 3
T1IPO130JIAIIE0 i IIAPOM TETUIO130JIS1I11;

MOKPHTTS, IO JIETKO CKUJAETHCS - TIIOCKE a00 CKaTHE CyMiIlIeHe TIOKPUTTS, IIapu
SKOTO HE MPUKPIIJIEH] 10 OCHOBH 1 MOXYTh OYTH JIETKO CKUHYTI;

MOKPUTTS 3ariau0iieHoi OyAiBIIl — MOBHICTIO 00 YaCTKOBO 3aryin0JI€HO B TPYHT;

TOpHUILHE TOKPUTTS — O0’€MHa BEPXHS OrOpOKyBajbHa KOHCTPYKUISA 13
3aMKHYTUM TOBITPSIHUM IIPOCTOPOM;

KPOKBAHUU JaX — FTOPUIIHUAMN JaX 3 HECYUYOI KPOKBSIHOK CUCTEMOIO;

MaHCapJHUN Jax - TOPUIIHUM Jax 13 3aMKHYTUM TOBITPSHUM IKUTJIOBUM
IPOCTOPOM;

IPOCTOPOBE MOKPUTTS — CKaTHA 00’ €MHa TOHKOCTIHHA BEPXHS OrOpO/KyBajbHa
KOHCTPYKIIis, SIKa € OJHOYACHO CAMOHECYUOIO;

MPOCTOPOBE TMOKPHUTTA MHEBMATHUYHOI KOHCTPYKINi - CKaTHa 00’€MHa BEpXHS
OararomnrapoBa TOBITPOOIIPHA KOHCTPYKINiS, Yy SKIM TOBITPS 3HAXOAUTBCSA T
MMABUILIEHUM THCKOM;

IHAycTplagbHe O€3pyJOHHE NOKPUTTS — IUIOCKa BEPXHS OTOpOJKYyBalbHA
KOHCTPYKIIisi OyIMHKY 13 301pHUX MOKPIBEIbHUX TUTHT Ta BOJ0301PHOTO JIOTKA;

MOKPUTTS 3 TEIUIMM TOpPUIIEM - IHAYCTpiaJibHE O€3pYyJOHHE MOKPUTTS 3
yTeIUIIOBa4eM MO 30IpHUX TOKPIBEIBHUX IIUTaX Ta BUIAJICHHSIM BEHTUJISIIHHOTO
MOBITPS Yepe3 MOCEKIIIHY BUTSDKHY IIaXTY;

MOKPUTTSI 3 XOJOJHHUM TOPHUIIEM - IHAYyCTpiajibHe O€3pyJIOHHE MOKPUTTS 3

BUJJAJIEHHSM BEHTWISILIIITHOTO OBITPSA Yepe3 MOCEKIIHHY BUTSXKHY LIaxXTy;



MOKPUTTS 3 BIAKPUTHUM TOPHUILNEM - 1HAyCTpiaJibHE O€3pyJIOHHE MOKPUTTS 3
BUJIAJICHHSIM BEHTHJIAIIMHOTO MOBITPS Yepe3 Audy30pu Ha MOKPIBII;

MOOLTbHE MTOKPUTTS — MOKPUTTS 3 MOAYJIbHUX €JIEMEHTIB HECYUYUX KOHCTPYKIIIH
Ta TiAPO TEIJIO3aXUCTy, M0 IIBHUAKO MOHTYIOTh, JUIS BJAINITYBaHHS THMYAacOBHUX
3aXUCHUX KOHCTPYKIIIH.

JlinreicTuyHa 3MiHHA Y, fIKa OMUCY€ €KCIUTyaTalliHI Ta KIIMAaTU4YHI (paKTOpuu

BILJIMBY, MOK€ OyTH MpeACTaBIeHa BUPAZOM:

Y=f(yly2y3y4),(@3)

ne yl - miurBictuuna 3minHa (JI3), sika onucye KiaiMaTHUHY 30HY; y 2 - JI3, aka
BHU3HA4a€e PiBEHb OMaiB; y3 - JI3, sika BU3HAYa€ MIBUJIKICTD BITpY, y4 - JI3, sika BU3Ha4ae
PO3MO/IlJICHEe HABAHTAXKCHHS.

JlinreicTM4Ha 3MiHHA 7, sSKa OMHUCYE BJIACTHUBOCTI OYJIBEIBHUX MarepialiB

MOKPUTTSI[2-3] , MOXKe OyTH IpeiCTaBIeHa BUPA3OM:

Z=1f(z1,22,23,24,25,26,27,28,29,210,z11,z 12,z 13), (4)

ne z 1 - minrBictuyHa 3miHHa (JI3), sika BU3HAYA€ TUTI TIOKPIBII; Z 2 - TIHTBICTUYHA
3minHa (JI3), sika BU3Havae TepMiH ekcrutyarailii; z 3 - JI3, sxa BU3Ha4a€ MIIHICTb; Z 4 -
JI3, sika omuMcye eKOJOTIuHICTh, Z 5 - JNiHrBicTHYHA 3MiHHA (JI3), sika BU3HAUa€e mIymo
norimHaHHsA;, z 6 - JI3, ska BuU3HAYae TEIUIONPOBIAHICTh;, z 7 - JI3, ska BU3Hadae
roproouicte, z 8 - JI3, ska BHU3HAuae MOpPO3OCTIHKICTh, z 9 - JI3, ska Bu3Ha4ae
BojonorymHanus, z 10 - JI3, sxka Bu3Hauae HaOyxanus, zI11 - JI3, ska Bu3Haudae
TeIUIOCTIWKICTD, Z 12 - JI3, sika BU3Hauya€e XIMIYHY CTIHKICTb, 213 - JI3, sika BU3HaUa€ macy
1 M2 TOKpiBENBLHOTO MaTepiay.

MogentoBaHHs 1HTENEKTyalbHOI MIATPUMKHA BHOOpPY eHeproeeKTUBHOTO
MOKPUTTSI HA CHCTEMHOMY PiBHI MO’KHa BUKOHATH 32 JIOMTOMOTOI0 TEPMIB:

T (P) = (HU3bKA, HUKYE CEPEIHBOT0, CEPEIHS, BUIIIE CEPEAHBOT0, BUCOKA)

T (X) = <HU3bKI, HUKYE CEPETHBOTO, CEPE/IHI, BUIIE CEPEIHBOTO, BUCOKI)



T (Y) = (HU3BKi, HI)KYE CEPEIHhOTO, CEPEJIHI, BUIIE CEPEAHBOTO, BUCOKI)
T (Z) = <HU3bKI1, HW)KYE CEPEHBOT0, CEPE/IHI, BUIIIE CEPEIHHOTO, BUCOKI)
Texnika  HEWITKOTO  JIOTIYHOTO  BHUCHOBKY  JIOTIOMAara€  po3paxyBaTH
NIPOTHO30BaHWH TIOKA3HWUK y BHIJISAI HEYITKOT MHOXHHH 32 JIOTIOMOTOI0 CHCTEMH
BuciosmoBanb "AKIIO - TO", aka o0'egHye HEUITKI TEPMIHU BUXIAHHX 1 BXIJIHHUX
3MIHHHX 3a JlorioMororo omnepaiiiii [ Ta ABO, npuifHATUX B Teopii HEYITKUX MHOXKHUH, 1
BI/IMOBIAAIOTH omepalisiMm min Ta max[1] . HeuiTka maTpuiisd 3HaHb 3 ypaxyBaHHSAM

YBEACHUX SIKICHUX TEPMIB JJIT MOJICTFOBAHHS 3QJIC)KHOCTI HaBeieHa B Tabur. 1.1.

Tabmums 1.1 - Matpunsg 3HaHb JUISI  3aJIKHOCTI, IO XapaKTepusye

eHEeProe(PeKTUBHICTh MOKPUTTS

SIKIIO TO
ApxiTeKTypHO- EKCHHyaTamI/Im Ta BJIa.CTI/IBOCTl EHeprocdexTis-
. KJIIMaTHYH1 OyliBEJIbHUX )
KOHCTPYKTHBHI (bakTopH BILIHBY MaTepiais HICTh MTOKPUTTS
pimeHHs (X) (Y) noxpuTs (Z) (P)
Husbki (H) Huspki (H) Husbki (H)
Husicae cepenrix Husbki (H) Husbki (H)
(HC)
) Hwuxue ) Huspia
Hu3zbki (H) cepennix(sC) Hu3zbki (H) (H)
. . Hwuxue cepeqnix
Huspki (H) Huspki (H) (10)
) Hwuxue Hwuoxae
Huspxi (H) cepenHix(HC) cepenHix(HC)
Hwxue cepennix HI/I}I.U{C Hwxue cepennix Husice
HO) cepeanix(aC) =C) .
. CepenHbOi
Hwxue cepennix Hwxue Husbii (H) (1C)
(HC) cepeanix(aC)
Hwxue cepennix : Hwxue cepennix
(1C) Huspki (H) (1C)
Cepemi (C) HH"“*?H"S’GHHIX Cepemi (C)
Hwuxue cepeqnix . .
(10) Cepenni (C) Cepenni (C) Cepenns (C)
Cepenni (C) Cepenni (C) Hnmq?Hcg$enH1x
Cepenni(C) Cepenni (C) Cepenni (C)




[Tponosxkenns tadm. 1.1

Bumie cepennix Bumie cepennix Bumie cepennix
(BO) (8O) (8O)
Bumie cepennix Bumie cepennix )
(BC) (8C) Cepenni(C) Bue cepennpoi
Bumte cepennix : Bumte cepennix (BC)
(5C) Cepenni(C) (5C)
: Bumte cepennix Bumte cepennix
Cepenni(C) (5C) (5C)
BHIHC(}:E[;C,Z[HIX Bucoxi (B) Bucoxi (B)
Bucoxki (B) Bucoxi (B) Bucoxi (B)
Brcoxi (B) Brcoxi (B) Bue cepennix Bucoka (B)
(8C)
) Bumte cepennix )
Bucoxi (B) (5C) Bucoxi (B)

JIIHrBICTUYHUM BHCJIOBJIIOBAHb BIJIMOBIAAE€ CHCTEMA HEUITKUX JIOTTYHUX PIBHSHB,

AK1 XapaKTepU3yIOTh MOBEPXHIO HAJEKHOCTI 3MIHHUX BiJIMOBIAHOTO TEPMIHY
HH(P) = pa(X) ApH(Y ) Ap(Z) v pre(X) Ak (Y) Ak (Z) virs(X) Apue (Y)
AR H (Z) v uH(X) A (YY) Aphe(Z2) (5)

e (P) = pH(X) Atnc(Y) Ane(Z) v pre(X) Apre (Y) Aphe (Z) Ve (X) AR He
(Y) Ann (Z) v prc(X) Apn (Y 2) Apve (Z) (6)

re(P) = pe(X) Apnc(Y) Apc(Z) v prc(X) Apc (Y) Ape (Z) vise(X) Ape (Y) Ap
He (Z2) v pe(X) Apc (Y) Apc (2) (7)

pec(P) = usc(X) Apsc(Y) Ausc(Z) v use(X) Apsc (Y) Apc (£) vise(X) Apc(Y)
Auge(Z) v pe(X) Apse (Y) Apse (Z) (8)

ue(P) = pec(X) Aus(Y) Aus(Z) v ps(X) Ans (Y) Aps (Z) vis(X) Aps (Y) Ap
e (Z2) v us(X) Apse (Y) Ansc (2) (9)



Ha cranii npoexkTyBaHHS MOJIETIOBAHHS OIIIHIOBaHHS €HEpProeeKTUBHOCTI
MOKPUTTS MOKHA BUKOHYBATH 32 HACTYITHUM aJIrOpUTMOM. OI11iHKa PiBHIB JIIHIBICTUYHHUX
3MIHHHX, 110 MOB’SI3y€ apXiTEeKTYpPHO-KOHCTPYKTUBHI pitneHHs (X) 3 THUIOM MOKPHUTTS
(X1); X2 3 HasSBHICTIO TEXHIYHOT'O MOBEPXY (X2); 3 KYTOM YXWJy MOKPUTTH (X3), 13
CHUCTEMOIO BOJOBIABEACHHS (X4), 13 TOBIIMHOIO Matepiany (Xs), 13 pPO3MILIECHHIM
AHTUKPUTOBOI CHUCTEMH 1 CHITO3aTpuMaHHS (Xg), 13 HASBHICTIO PO3MIIICHHS
reNioCuCcTeMHU(X7), BAKOHYETHCS 13 BAKOPUCTAHHSIM CUCTEMH TEPM-MHOXKHH:

T(X) = «HU3BKI, HUKYE CEPETHBOTO, CEPE/IHI, BUILIE CEPETHHOTO, BUCOKI);

T(x1) = <xoJIogHE, BEHTWIHOBAHE, CBITJIONPO30pE, 3eJIeHE (EKCILIyaTy€eThCs),
CyMIIIIEHE»;

T(x2) = <(BIACYTHE, 3 XOJIOAHUM TOPHUINEM, MAHCAPJHUN 1axX, 3 TETUIUM
TOPHILEM >;

T(x3) = «Mamuii, cepeHil, BETUKHI;

T(x4) = <HEOpraHi3oBaHa, OPraHi30OBaHa );

T(x5) = «Mana, cepeaHsi, BeJIUKa);

T(x6) = «BimcyTHE, Pi3UUHE, MEXAHIYHE);

T(x7) = (BiJICYTHE, YaCTKOBE, IIOBHICTIO).

JIIHTBICTHYHI BUCJIOBIIOBaHHS TPEACTaBICH] y Ta0aui 1.2 y BUTIIAAI MaTpHIIi

3HaHb, KA OMHUCYE APXITEKTYPHO-KOHCTPYKTUBHI PIIICHHS.



Tabmumg 1.2 - Matpulis 3HaHb JUIS 3aJIEKHOCTI, 1[0 OMUCYE apXITEKTYypHO-

KOHCTPYKTHBHI PIILICHHS

AKIIO TO
Po3mi
IICHHS
HasiBHic Cucre | Tosmm AHTHKD [ o ApXITEKT
Th WUTOBOI ypHO-
Tun . Kyt Ma Ha CTh
TeXHIYH : . | cucrem ) KOHCTPYK
MOKPUTT yxuiy | BojJOBI | Marepi ) refmoc .
oro Ui THUBHI
s (X1) (x3) | mBemen aiy : HUCTEMHU :
MOBEPXY 1 (Xa) (x2) CHIro3a (x7) pIILIEHHS
(x2) 4 > TpuMa ! (X)
HHS
(Xe)
: Bemu | Heopra . :
Xononu | BiacytH N ) Mama | Bimeyr | Biacyr
eX) | e | ST BB oMy | meB) | me(B)
(B) Ha (H)
3
ng;ggb XOE;HH ]?;J;IH (3)01?321?; Mana | ®i3uun | YacTtko Husbki
(B) ropue | (B) (0) M) | e(®@) [ Be(Y) (H)
M (X)
: Cepe | Oprani : :
XononH | BiacytH mifi | sosana Cepen | Biacyr | Biacyt
e (X e (H Hs (C He (B He (B
X) (H) ©) (0) ©) (B) (B)
3
%1(3)1:;1;; XOE;HH S{;Ii)g (3)01?;2{; Cepen | ®@izuun | Yactko
©) ropHie ©) (0) Hs (C) e (D) Be (Y)
M (X) Huxue
: Bemu | Heopra . :
XononH | BiacytH . . Cepen | Biacyr | Bincyr | cepeanso
Kuil | Hi3oBa
e (X) e (H) Ha (C) | vHe (B) | He (B) ro
(B) | wa(H) (a0)
3
CeiTiion | X0JIOAH Benun H§0pra Mana | Bizcyr | Bineyr
po3ope UM Kuii | Hi30Ba (M) ue (B) | ne (B)
©) ropuiie | (B) Ha (H)

M (X)




ITponorxenus 1admu. 1.2
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B | o | T ST ™ | @ | @ | (©
3
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He (C) | ropume | # (M) (0) a(B) M) 10 (IT)
M (T)
3 Cepe | Heopra
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(C) | Ha(H)
M (T)
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JIIHTBICTUYHUM BUCIIOBIIOBAHHSAM, TMpeAcTaBieHUM Yy Tabmumi 1.2, Oyxe
BI/IMOBIZATH PO3pO0OJICHA CHUCTEMa HEYITKMX JIOTIYHUX PIBHSIHB, IO XapaKTepU3ye

MOBEPXHIO HAJIEKHOCTI 3MIHHUX 32 BIJMOBIIHUMU TEPMaMHU:



HH(X) = px(X1) ARH(X2) AUB(X3) ARH(X4) Apm(X5) AB(Xe) AMB(X7)V pB(X1)
Apx(X2) ApB(X3) Apo(Xs) Apm(Xs) ARa(Xe) AHu(X7)VHx(X1) ApB(X2) Apc(X3)
AHo(X4) Apc(Xs) Ape(xe) Ape(x7) (10)

Hre(X) = pe(X1) Apx(X2) Apc(Xs) Apo(X4) AHc(Xs) ARo(Xe) Apu(X7)Vux(X1)
AMB(X2) AUB(X3) AMH(X4) Apc(Xs) ApB(Xe) ARB(X7)VHC(X1) Apx(X2) AHB(X3)ARH(X4)
Apm(xs) Aps(X6) ApB(X7) (11)

He(X) = p3(x1) Aux(x2) Apc(X3) Apo(xa) Apc(Xs) AHo(Xe) ALu(x7)V ps(X1)
Hm(X2) Apm(X3) Apo(Xa) Apm(Xs) AHo(Xe) Au(X7)Vx(X1) Apx(X2) Apc(X3) ApE(X4)
Anc(Xs) Alo(Xs) Apu(x7) (12)

bec(X) = uB(x1) Aum(X2) Atc(X3) Ato(Xa) Ac(Xs) Apa(Xe) Aun(X7)vis(Xi)
ARx(X2) Alc(X3) Abm(Xa) AlB(Xs) Ale(Xs) AHB(X7)VEHC(X1) AUM(X2) Atc(X3)
AHo(Xa) AuB(X5) Aum(Xs) ARu(x7) (13)

uB(X) = pe(x1) ApT(X2) Aum(X3) AMo(X4) AUB(X5) ARm(Xe) AMm(X7)VH3(X1)
ART(X2) Atc(X3) Aun(X4) Ac(Xs) Apa(Xe) ARu(X7)Vic(X1) ART(X2) Atc(Xs) Aun(X4)
AUB(X5) AHa(Xe) Aun(x7) (14)

Heuitka MaTpHLA 3HAHDb, AKa BPAXOBYE BBGI[CHi SIKICHI TCPMU OJIA MOICIIFOBAHHA

3QJIEKHOCT] €KCIUTyaTallliHUX Ta KJIIMAaTHYHUX (PAKTOPIB BIUIMBY, HABEJICHO B TaOJIHUII

1.3.



Tabmusa 1.3 - MaTtpunsgd 3HaHb I 3aJIeKHOCTI, IO OIMKCYE apXITEeKTypHO-

KOHCTPYKTHBHI PIILICHHS

AKIO TO
Kmmarnyna | PiBenp onmamiB | IIBuakicTs Posnoninene EKcnnyaTaumm
30Ha (y1) () BITpY (y3) HABAHTAKCHHS | Ta KIIMAaTUYHI
(Ya) thaxTopu (Y)
ITepma (I1) Bucokuii (H) | Benuka (B) Bemuke (B) Husei
ITepma (IT) Cepenniii (C) | Bemuka (B) | Cepenne (C) (H)
ITepma (1) Bincyrae (H) | Cepenns(C) | Cepenne (C)
ITepma (I1) Cepenniii (C) | Cepenns(C) | Cepenne (C)
Hpyra (J1) Cepenniii (C) | Mana (M) Bemuke (B) Cepenni (C)
Hpyra (J1) Huspkuit (H) | Benuka (B) | Cepenne (C)
Hpyra (11) Huzpkuii (H) | Mana (M) Husbke (H)
Hpyra (1) Cepenniii (C) | Cepenniii (C)| Cepenne (C) Bucoxi (B)
Hpyra (/1) Huswknii (H) | Cepenniii (C)| Cepenne (C)

JIIHrBICTUYHUM BHCJIOBJIIOBAHHAM,IKI HaBeJleHO B Ta0a. 3, 3a BIANOBIIHUMU

JTAHUMH TEPMIB, € CHCTEMa PIBHSIHb:
rr(Y) = un(ys) Apn(y2) Aus(ys) Aps(ys) )vin(ys) Anc(yz) Aus(ys) Apc(ys))v
rn(ys) Aus(y2) Apc(ys) Anc(ys) (15)

uc(Y) = un(ys) Anc(yz) Anclys) Auc(ys) )via(ys) Auc(yz) Aum(ys) Aus(ys) )v
ua(ys) Aun(y2) Aus(ys) Auc(ys) (16)

us(Y) = ua(y1) Aun(y2) Aum(ys) Aun(ys) )via(yi) Anc(yz) Auc(ys) Anc(ys) )v
ua(ye) Aun(yz2) Apc(ys) Anc(ys) (17)

HeuiTka wMaTpuilsl 3HaHb 3 YpaxyBaHHSIM SKICHUX TEPMIB 3ajlie’KHO Bij

BJIACTUBOCTEH Oy/A1BENIbHUX MaTepiaiiB MOKPUTTS HaBeleHO B Tabn.1.4



Tunu nmokpisi [2]:

pyJOHHa OITyMHO-TIOJIMEpHa TMOKpPIBIAS — TMOKpIBIs 3 OaraTouiapoBUX
PYJOHHHUX OCHOBHHUX TIAPOI30JIALIMHUX MaTepiaiiB, 3’€IHAHUX Yy MOHOJIT
METOJIOM HallJIaBJIeHHs, a0 Ha MacTHIl a00 3 OJTHOILIAPOBOIO MaTepiay;
nMoKpiBIs (MeMOpaHa) TOJIIMEpHA TUTIBKOBA — OJIHOIIAPOBA IOKPIBIIS, IO
BUIBHO JIKHUTHh (3 TOYKOBUM UM PEUKOBUM MPUKPIIVICHHSAM JI0 OCHOBHU
MOKPUTTS) a00 3 0amacToM 3 OKpPEeMHX, 3BaPEHUX YU CKIIEEHHUX MK CO0O0IO,
MOJIOTHUI MOJIMEPHUX IJIIBKOBUX 200 TYMOBHUX MaTepialliB;

MOKPIBJISl XBUJIACTA BOJIOKHUCTOLIEMEHTHA a00 3 OITYMHHX JIMCTIB — CKaTHa
MOKPIBIIS 3 OKPEMUX XBHJIACTUX JIUCTIB 3 MEXaHIYHUM KPITUIEHHSAM JI0 OCHOBH;
MOKPIBJIS 3 MITYYHUX MarepiajiB — CKaTHA TMOKPIBISA 3 OKPEMHUX ILIOCKUX
BOJIOCTIMKUX MaTepialiB 3 MEXaHIYHUM KPITUICHHSIM JI0 OCHOBH;

MOKPIBJISL 3 KepaMmiyHOi, OCTOHHOi, MOJIMEpP-MIIIaHOI Yepemnulll - CKaTHa
MOKPIBIISL 3 OKPEMUX MaJOPO3MIPHUX (PITYpHUX EJIEMEHTIB 3 MEXaHIYHUM
3aU4eIJIEHHSIM MK COOOI0 1 KPITUIEHHSIM 10 Kpasx A0 OCHOBH;

MOKPIBJISL 3 METAJIEBOIO JIUCTA - CKAaTHA MOKPIBJIS 3 OKPEMUX TOHKOCTIHHHUX
METaJIeBUX JIUCTIB 3 AHTUKOPO3IMHUM MOKPUTTAM 4d O€3 HbOr0, 3’ €JHAHUX
MI’K COOOIO B 3aMOK;

MOKPIBISA 3 3a1300€TOHHUX JIOTKOBUX €JEMEHTIB — IJIOCKA MOKpPIBIA 3
OKPEMHX CAMOHECYYMX IPOCTOPOBUX 3aTi300€TOHHHUX €JIEMEHTIB 3
r1Ap0130J1b0BAaHOI0 TOBEPXHEIO;

CBITJIONPO30pa TOKPIBJIsI — CKaTHA IMOKPIBJIA 31 CKJIa ad0 CBITIOMPO30POro
IUTACTHKA, BUKOHAHA 110 HECYYOMY KapKacy 3 YIIUIbHEHHSIM MK OKpEMHMU

CIICMCHTaMU.
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He(Z) = pu(z1) Apn(z 2) Aus(z3) Aps(z4) Apa(zs) Aps(ze) Apn(z7)
AuB(Ze)Aun(Z 0) Anu(Z 10) ARB(Z 11) ARB(Z 12) AUM(Z13) Vv pm(Z1) Apa(Z 2)
AMec(Z 3)AME(Z 4) Apa(Z 5) AB(Z 6) AR(Z 7) ALB(Z8) ARH(Z o) Aluc(Z 10) ARtec(Z
11) AMB(Z 12)AUM(Z 13) V Hu(Z1) Apsc(Z 2) Apsc(Z3) ARes(Z 4) ARB(Z 5) Apsc(Z 6)
ARc(Z 7) Atsc(Ze)ARc(Z 9) Api(Z 10) Ase(Z 11) ARsc(Z 12) Abc(Z 13) (18)

JIIHTBICTUYHUM BUCJIOBIIIOBAaHHSM, TpEICTaBleHUM y Taomwmimi 1.2, Oyne
BI/IMOBIATH PO3po0JieHa CUCTEMa HEUITKUX JIOTTYHUX PIBHSHB, 110 XapaKTepU3ye

MOBEPXHIO HAIEKHOCT1 3MIHHUX 32 BIAMIOBITHUMH TE€PMaMHU:

HH(Z) = pp(Z1) Ak(Z 2) AumM(Z s) Apno(Z 4) ARE(Z 5) ARu(Z 6) ARB(Z 7)
Aru(Zs) AUB(Z 9) ARB(Z 10) ARH(Z 11) AMH(Z 12) AMB(Z 13) VIu(Z1) ARke(Z 2)
AUM(Z 3) Alns(Z 4) AD(Z 5) Ari(Z 6) ALB(Z 7) Altuc(Zs) ALB(Z 9) Alsc(Z 10) ALH(Z
11) Aluc(Z 12) AMB(Z 13) Vie(Z1) ARK(Z 2) Aluc(Z3) ARes(Z 4) ARE(Z 5) Atuc(Z 6)
ARe(Z 7) Aun(zs) Apn(Z o) AUH(Z 10) Abuc(Z 11) ARE(Z 12) Apc(Z 13) (19)

Huc(Z) = pm(Z1) ARc(Z 2) Atuc(Z 3) ARes(Z 4) ARE(Z 5) Aluc(Z 6) ApB(Z 7)
Atuc(Zs) ARc(Z 9) ARB(Z 10) Anc(Z 11) ARH(Z 12) ARB(Z 13) Vie(Z1) Apc(Z 2)
AMuc(Z 3) AWeB(Z 4) AUD(Z 5) Atuc(Z 6) ARB(Z 7) ALu(Zs) AMB(Z 9) ARB(Z 10)
AMc(Z 11) AMuc(Z 12) ARuc(Z 13) VIe(Z1) Apuc(Z 2) ApB(Z3) ARs(Z 4) Apc(Z 5)
Abc(Z6) Aun(Z 7) Apc(zs) Au(Z o) Ar(Z 10) ARC(Z 11) Apnc(Z 12) Ape(Z 13) (20)

re(Z) = pn(z1) Arnc(z 2) Anc(z3) Apes(Z 4) Apc(zs) Apc(Ze) Apce(z 7)
Abc(Zs) Apc(Z o) Apc(Z 10) ARc(Z 1) ARe(Z 12) Ape(Z 13) vix(Z1) Ape(Z 2) Apm(Z
3) AHe(Z 4) ARc(Z 5) Atac(Z 6) ALc(Z 7) Arc(Zs) ARc(Z o) Atuc(Z 10) ARc(Z 11)
AMc(Z 12) ARB(Z 13) VIB(Z1) ARc(Z 2) Apc(Z3) ARes(Z ) Apc(Z 5) Auc(Z s) Aps(2
7) Atc(Zs) Auc(Z o) Arc(Z 10) Apc(Z 1) Abac(Z 12) Aum(Z13) (21)
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Hsc(Z) = pm(Z1) AHsc(Z 2) Alec(Z3) ALes(Z 4) ALB(Z 5) Alsc(Z 6) ALc(Z 7)
Asc(Z8) AHH(Z 9) AMuc(Z 10) ARC(Z 11) ARuc(Z 12) ARuc(Z 13) Vin(Z1) Apsc(Z 2)
ARC(Z 3) ARe(Z 4) AB(Z 5) Alec(Z 6) ARc(Z 7) ARc(Zs) Aun(Z o) ARE(Z 10) Abtec(Z
11) ARC(Z 12) AUM(Z 13) VI3(Z1) Ap(Z 2) Apsc(Z3) ARes(Z4) AB(Z 5) Alsc(Z 6)
AMH(Z 7) Atec(Z8) ARc(Z o) ARuc(Z 10) Alec(Z 11) Atec(Z 12) ApB(Z 13) (22)

us(2) = nu(z1) Apa(Z 2) Aps(Zs) ApB(Z 4) ARa(Zs) AuB(Z 6) Apn(Z 7) Aus(Zs)
AHH(Z o) AUn(Z 10) ARB(Z 11) AMB(Z 12) AM(Z 13) vV um(Z1) ARA(Z 2) Attec(Z 3)
AMB(Z 4) ARA(Z 5) ApB(Z 6) ALH(Z 7) ApB(Z8) ARH(Z o) AHc(Z 10) Aec(Z 11) ARB(Z
12) AHM(Z 13) V ua(Z1) Apsc(Z 2) AMsc(Z3) AWeB(Z 4) AUB(Z 5) Aptec(Z 6) Abc(Z7)
Atsc(Z8) AHc(Z o) AHH(Z 10) Apac(Z 11) APc(Z 12) Ape(Z 13) (23)

Bucnosku no po3oiny. BukoHaHuii aHaii3 (akTopiB, 110 BIUIMBAIOTh Ha
OPUMHATTS OpraHi3aliifHO-eKOHOMIYHUX pIlIeHb MpH BUOOPI eHeproeeKTUBHOI
MOKPIBJI 3a JOIMOMOIOK Teopii He’iTKOi Joriku. OIiHEeH1 piBHI JIHTBICTUYHHUX
3MIHHHX, SIKI TMOKa3ylOTh 3B'A30K MiX (pakTopamu BIuuBY. [loOymoBaHi HewiTKi
MaTpHulll 3HaHb 3 YpaxyBaHHSM YBEJICHUX SKICHUX TEPMIB Ta CKJIaJeH1 JIHI'BICTUYHI

BUCJIOBJIFOBAHHA.
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PO3AUI 2 TEXHIYHA HACTUHA

2.1 ApxiTeKTypHO-Oy1iBEIbHI PIIIEHHS

2.1.1 BuxinHi naHi 1yt IpOEKTYBaHHS

Penved Teputopii st OymiBHUITBA CIOKIMHWUNA, TPYHTH OCHOBH HE
POCaJ0YH1, HECKENbH1, OJJHOPIAH1, TPYHTOB1 BOJH BIACYTHI.

HinsHka, BiABeAeHaA IiJi OyAIBHMIITBO, BIJMOBIAA€ CaHITAPHUM BHUMOTaM,
3a0e3MeueHa ENeKTPOCHEPTi€r0, HEOOXIMHOI KITBKICTIO BOIW MJIsS THUTHHX,
rOCMOJIAPCHhKUX, MPOTUIIOKEKHUX ITiIeH 1 st Ojaaroyctporo Tepuropii. JliisHka
Ma€ JTIOCTATHIO KUTBKICTh MPUPOIHUX 3€TEHUX HACAKEHb.

JlinsHka Mae 3aralnbHAN yXWJ Ha TMBASHHUH CXiJ.

Y OyniBiai mependauveHi HACTYIHI BUAW 1HXEHEPHOTO OOJIaTHAHHS:
HEHTpajJbHe OMNaJIeHHs, BEHTWIALISA, BOJOMPOBIN, KaHamizauii. byniBis
eNeKTpUPIKyeTHCS, panioiKyeThCs, TenedOHI3yEThCA, 00JIaTHYEThCS
TeNeBI31MHOK cucTeMoro. EBakyaiiiiHi muisixu 3 OyAiBil  3a0e3MedyrThCs

aBapiiiHUM OCBITJIICHHSAM Ta CUTHAJII3aIlI€I0 HA BUMAI0K MOKEXKI.

2.1.2 OyHK110HANBHI PIIICHHS

Jlo OymaiBeslb HAaBYAJIbHO-BUXOBHUX YCTAHOB MPE'SIBIASIOTHCS ITiJIBUIICHI
BumorH [10]. Opranizariiss Mepexi UX YCTAaHOB, PO3MIIICHHS OyaiBelb, IX THUIIH,
MICTKICTh, ()YHKI[IOHAJIbHA CTPYKTypa MOBHHHI OUIBIIOK MIpOI0 BIAMOBIIATH
perioHaJIbHUM OCOOJIMBOCTSIM PO3CEeHHS 1 JeMorpadiuHiil CTpyKTYpl HaceJIeHHS B
CUIbCHKIA MICHEBOCTI, a IUIaHyBajbHa OpraHizamis OyaiBmi, CKJIaj 1 IUIOIII
PUMIIIEHB — 3a0e3MeTyBaTH YMOBH JIJIsl POBEACHHS HaBYAIbHO-BUXOBHOI po0OTH

Ha BUCOKOMY I1€JIarOri4HOMY 1 TEXHOJIOTTYHOMY PiBHI.
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HapuanHsi B 3arajlbHOOCBITHIX yCTaHOBax Au(epeHIiioBaHO 3a BIKOBUMH
KaTeropisiMu:

I ctymine — 1-4 xnacu, aitu Big 6 10 11 pokis.

IT crymine — 5-9 knacu, ity Big 11 1o 15 pokis.

I ctynine — 10-11 knacu, aita Big 15 no 17 pokis.

3araJibHOOCBITHI HaBYaJIbH1 3aKJIau MiApO3aIstoThes Ha: mkonu I, 111, I-111
CTYTICHIB, CIIEIliaTi30BaHi KOJIM, TIMHA311, JIiIei TOIo

B nanwmit wac Bce mmpiie OyayroTbest OYIMHKH CIEIiali30BaHUX MPUBATHUX
IIK1JI, SIK1 3a0€3Meuy0Th OUIBII SIKICHE HAaBYAaHHS Ta BUXOBAHHS YUYHIB 3a PaXyHOK
MEHIIIOTO KOMIUIEKTYBaHHs KjaciB. llepeBaroro mpuBaTHUX KT € TE, MO MPHU
HEO0OX1THOCTI MOKJIMBE 111710;1000B€ NepeOyBaHHS yUHIB B IIKOJII.

JlaHuii MpoeKT po3po0aeHUM s cepeHBOT IKOIM | cTyIeHs Ha 8 KJ1aciB.

Cepennst mkoma | crynmeHs Ha 8 KiaciB mpuW3HAyYeHa JIT HABYAHHS 1
BUXOBaHHS JiTel B Billl Big 6 10 11 pokiB..

HanoBHtoBaHiCTh AiTel B Kjlacax — 8 y4HiB.

KinpkicTh K1aciB y mkoJi — 8.

3arajibHa KUIbKICTh — 64 y4Hi.

Bin mmanyBanHs Ta Onaroyctpor JUISSHOK B OUIBIIIN Mipl 3aJIeXKUThH
npaBuibHA OpraHizaiis BIAMOYMHKY, O3JOPOBJICHHS Ta HaBYaJIbHO-BUXOBHA
po0oTa, 10 MPOBOAUTHCS HA TEPUTOPII.

Maiinanunku 11t y4uHiB 1-4 kjaciB oOnajHaHI TIHBOBUMH HaBICaMH,
JiaHaMH, TipKaMu JJIsl CITYCKY, ToMAaIKaMUi, OETOHHOIO CTIHOO JJIS 1TOp 3 M'STUeM 1
MaJIOBaHHS, JIABKaMH, JOPDKKAMHA 3 TBEPAUM TMOKPUTTSAM [JIsi KaTaHHS Ha
POJIMKOBHMX KOB3aHaX 1 BeJocuneaax, 0aceiHom.

['ocomapcbka 30Ha Mae OKpeMUM B'i31 1 pO3TAIIOBYETHCS MOOIHU3Y
HaBYAJIbHO-BUPOOHUYOI 30HU, MPUMIIICHHS ifanbHi. Y 11 30HI pO3TalIOBYIOTHCS

PEMOHTHI MalCTepHI1, Tapaki, CMITTE€301pHUKHU.
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ByniBio mikoiu Ha TEPUTOPIT 3eMeNIbHOT JIISHKH CJI1JT pO3TAIlIOBYBaTH TaK,
11100 piBEHb OCBITJIEHHS Ta 1HCOJIALIT HABYAJIbHUX MPUMIIIEHb OYB ONTUMAaIbHUM, a
B3a€MO3B'SI30K MK JTUISTHKOIO 1 Oy/IiBIIet0 — palioHAIBHUM [7].

VY OyniBisx 3arajJbHOOCBITHIX KT MependadaroThecsl Taki (yHKIIIOHATBHI
TpyHy NPUMILICHB: KIACHI KIMHATH, KIMHATH MPOJOBXKEHOTO AHA, (Di3KyJIbTypHO-
CIIOPTHBHI, TPUMIIICHHS Xap4yoOJOKy, MEIuYHi, aKTOBUH 3ay, O101i0TeKa,
aJIMiHICTpaTHBHI, JOMOMIDKHI MPHUMIIIEHHS — BeCTHOIONb, peKpearllii, rapaepoou,
CaHITapHI BY3/IH 3 TEXHIYHUMH MPUMIIICHHSIMH.

[Ipu mpoexTyBaHH1 Oy/iBIII MIKOJIU NIepeadaveHi KiJibka BX0/1B 1 BUxoiB. Lle
0OyMOBJIEHO HEOOX1IHICTIO 3a0€3MEUYUTH IIBUJKY €BaKyalliro AiTeil 3 OyaiBil Ha
BUITAI0K ITOKEXKI.

Bci HaByanpHi NpUMINIEHHS TIOBMHHI MaTh Oe€3locepeHe MPUPOTHE
OCBITJICHHSI.

JlonmycKaeTbCsi OCBITICHHS IHIIUM CBITIOM Kopuaopis. llITydunum cBitTiiom
JIOTTYCKA€ETHCS OCBITIIOBATH KOMOPH, BOUpaJIbHI JUIs IepcoHaity, OypeTHi.

Cucrtema oOnajgeHHS Ta BEHTWIALI TOBMHHA 3a0€3MEUUTH HAJEXKHI

TeMIepaTypy 1 HOBITPOOOMIH B ONATIOBAIBLHUX MPUMIIICHHSIX.

2.1.3 I'eHepanibHM TUTaH AUISTHKHA

['eHepanbHuil TUTAaH AUISSHKW 3arajJlbHOOCBITHIX HABYAJIBHHUX 3aKJIAJIB Mae
Ty’)K€ BaXJMBE 3HaUYeHHSA. Ha OUISHII TPOBOASTBCA ITpU Ta 3aHATTSA, BIH
BUKOPHUCTOBYETHCSA IS COHSYHUX 1 MOBITPSIHUX BaHH JITEH.

HinsHka mig 3a0yA0BYy IIKOJM PO3TAIllOBaHA B 30HI HACEJIICHOTO MYHKTY 3
JOTPUMAHHSM CaHITApHUX HOPM IIOJIO BIJICTAaH1 BiJ JKEepesl BUKUAY IIKIJIUBUX
pPEUOBUH, LIIyMY, BiOpallii, €JIEKTPOMarHiTHUX Ta 10HI3yIOUUX BUIIPOMIHIOBAHb.

3emMenbHa UISHKA JUINTHCS Ha Taki GyHKI[IOHAIbHI 30HH [8]:

» HaByainnHa;

» HaBuanbHO-BUpPOOHNYA;
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* Di3KyIbTYpPHO-CIIOPTUBHA;

* BignouunHky.

Ha maiinanuuky nepen0adarOThCs THX1 3aTUINHI KYTOYKH, JI€ TITH MOXKYTh
BIJINOYUTH B1J 3aHATh, CHOKIMHO MOTPaTH, a00 MPOCTO MOCUIITH. Ha AiIsSHII TaKoXK
nepeadayeHi TIHbOBI HABICH.

ITnoma o3ejeHeHHS 3eMENbHOI AUISHKU ITOBHMHHA cxiamat 45-50% Bin
3arajibHO1 TUTOMII AUISHKY. Tak sIK IIKOJa pOo3TalloBaHa B CUTLCHKIM MiCIIEBOCTI, TO
IUJIOIILY 3€JICHUX HACAKeHb JOMYCKaeThes 3MeHIryBatu 10 30%.

HopmatuBHa TpuUroguHHa 1HCOJIAIIS TOBMHHA OyTH 3a0e3rnedyeHa Ha
TEPUTOPii CIIOPTUBHOT 30HU Ta 30HU BIJINOYMHKY, B TOMY YHCJ CIIOPTUBHHUX Ta
irpoBux MaigaHunkax [9].

3a00poHsIETbCST OIS MIKOJIM BUCAHKYBATH KOJIOYl JiepeBa 1 YarapHUKU 3
IIKIJTABUMU TIJI0JIaMHU, & TAKOXK TaKi, 0 TPUBAOIIOIOTh KOMax 1 MyX.

JinsHky 117 3a0y10BY BiJIBEICHO BCEpEAMHI MIKpOpalioHy B 3e€JI€HIN 30H1, 3
BUXOJIOM Ha KUTJIOBY BYJIUIIIO MICIIEBOTO 3HAUYCHHS.

Ha ninsHii nependadeHo oauH B'i37 3 OOKY JKMTIIOBOI BYJHUIN 1 MiA'T3IU 110
Oy/iBEb.

Biacrani Big Mex DUISTHKUA 10 TPOTUIICKHUX OyAMHKIB Ounbiie 1,5 Bucotu
UX OYJIUHKIB.

Jinsaka OyniBHUITBA B IJIaH1 NpAMOKYTHOI hopmu po3mipamu 120x105 m.

Hopora 3ampoekToBaHa mupuHoro 3,5 M, mpoxoau — 1,5-2 m. Ilokpurrs
ac(anbTOOETOHHE.

JlinsiHKa Ma€e 3arajibHUM yXWJI Ha TIBJACHHUHA CX1Jl, BIIBEJCHHS TOBEPXHEBHUX

BOJI 3/IIMCHIOETHCS BiJl OyAiBJI1, HA MIBACHHUMN CXIiJI.
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JleTanpHi MOKa3HUKU MeHIUIaHy HaBeaAeH1 B Ta0. 2.1.

Ta6mui 2.1 — TexHIKO-eKOHOMIYH1 TOKa3HUKHU TeHIJIaHy

Ne HasBa nmokasuuka On. BuM. Kin-1s
1/
1 2 3 4
1 | Ilnoma Teputopii ra 1,26
2 | Inoma 3a0y10BK M2 1410,0
3 | [loma moKpUTTs M2 5542.0
4 | Tlnoma o3eJIcHEHHS M2 5648,0
5 | Koedinientu 3a0ynoBu % 11,2
6 | KoedimienTn o3eneHeHHs % 44 8

2.1.4 O6'emHO-TITaHYBaJIBHI pillIeHHs OYI1BIII

ByaiBnis mikosnu moBUHHA 3a0€3Me4yBaTH ONTUMANIbHI YMOBH JJIsl OpTaHi3allii
HaBYaJIbHO-BUXOBHOT'O MPOIIECY, BIANOYMHKY Ta Xap4yBaHHS YUHIB.

bnouno-cekuiifHa 1 MaBUIbHOHHA YACTMHU HABYAJIBHUX KOPITYCiB HANOLIBII
parioHanbHi a1 Bukopuctanns [10].

BbyniBiio mkoiu BUPIIIYEMO OJOYHO-CEKIIMHUM HUIAXOM. JlaHe pileHHsS
J103BOJIsIE€ 3a0€3MEeUnTH MO JiTel pi3HuX BikoBuX rpym (1 12, 3 1 4 kiaciB), 1
3a0€3MeUnTH HalKpall YMOBH i1 BUXOBHOI poOOTH 3 JITbMH 1 HaAIMHUN 3aXUCT
BiJl IOIIUPEHHA 1H(EKIIHHIX 3aXBOPIOBAHbD.

Bci npuMitieHHs MKOIM TOIIISIOTHCS Ha TaKl TPYTIH:

* BxigHa

» HaBuanbHa (Kj1acoBi MPUMIIIEHHSI, HABYAJIbHI KIMHATH)

* MeToauuna

* AIMIHICTPAaTUBHO-TOCIIOAapChKa

* CriopTuBHA
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TexHosoriyne o0OJIaIHAHHS TPUHUHATO B KOMIUIEKTI, IO 3abes3neuye
NPOBEJCHHS 3aHATh 1 BiAMOunHKY. HaGopu meOniB 1 oOmagHaHHA NPUKAHATI 3a
TUIIOBUMHU HaOopamu MeOJIiB 1 yCTaTKyBaHHS.

XapuoOJIOK MpaIloe Ha CHPOBHHY; OOJaJHAHHS KyXHI — eJEKTpUYHE,
cekuiiine, MmoaynpoBaHe. Yac pobotu nepconainy — 12 roauH.

[IpaneHs oOnajHaHa TPATFHUMU MallMHAMU, IIEHTPU(YTOI0, CICKTPUIHIM
KOTJIOM JIJIsl KUIT'ATIHHS HAalOUIbII 3a0pyIHEHUX peueid, CyIImIbHUM OapabaHOM.

Bynisns mxonu Ha 8 kimaciB / 64 Miciist / IBOIOBepXoBa. Y IJIaH1 Ma€ CKIAAHY
KOH(irypaiiito 3 rabapuTHUMH po3mipamu 63,0x26,32Mm.

Bci kiacu mkoau 3py4HO MOB'sI3aH1 3 00CIYTOBYIOUMMH MPUMIIICHHSIMH. 3
MepIIOoro Ha APYTUid MOBEPX BCEPEAWHI MPUMIIICHHS 3alMpOeKTOBaHI /Bl ApaOuHU
mupuHoto 1800 mM. Kpok 1 mposibOTH TO3I0BXKHIX 1 MONEPEYHUX CTIH 3MIHHUHU.
Bucora nosepxy 3,3 M, Bucota B cBitii 3,0 M. Byaisist mae migsait.

Ha nepiiomy moBepci po3raiiioBaHi Taki MPUMIIICHHS: aKTOBUM 3aJ1, {1aJIbHS
3 MiICOOHUMU MPUMIIIEHHAMH, MIPaJIbHSA, MEANYHA KIMHATa, KaOiHEeT 1HhOpMaTUKU
Ta 1HO3€MHHMX MOB, 010/1l0T€Ka, pekpearllis, HaB4YajabHI KaOiHetu 1 1 2 KJjacis,
KiMHATH TIPOJOBIKEHOTO JTHSI.

Ha gpyromy moBepci po3TamioBani: KaOlHET JUPEKTOpa, 3aBY4iB,
YUYHUTENbChKa, KaOIHET 3acCTylMHUKA JAUPEKTOpa, 3aJl MY3WYHUX 1 TIMHACTUYHHUX
3aHSTh, HaBYaJIbHI KaOiHeTH 3 14 KiaciB, KablHET 1HO3EMHUX MOB Ta 1H()OPMATUKH,
KIMHATH TIPOAOBKEHOTO JTHSI.

TexHiKo-eKOHOMIYH1 TOKa3HUKHU OY/11BJI1 HaBe/IeH] B Ta0. 2.2.

Bentumsanis B OyauHKy nependadeHa MPUTOYHO-BUTSDKHA 3 MEXaHIYHUM 1
MPUPOJIHUM CIIOHYKaHHsIM. [T0TiK MOBITPS monepeHbO OUUIIEHUH Y (DUIbTpaXx.

BuTtsbkka 3 rapsidoro 1exy izaiabHI 1 CAaHBY3IIIB mnepeadaueHa MexaHiuHa. 3
KaOiHEeTIB 1 KIMHAT MPOJOBXKEHOIO JHS — MPHUPOJHA, 4Yepe3 CTIHOBI KaHAJH.
[TpurivB MoBiTPsI B KJIACH 1 KIMHATH MPOAOBKEHOTO THS 3A1HCHIOETHCS TPUPOTHUM

HUIIXOM, Yepe3 (paMyrH BIKOH.
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KnacHi kimMHatu, kabiHEeTH Ta cHajdbHI KIMHATH MalOTh OpIEHTAIllI0 Ha

MIBJEHD, MBISHHUN CX1/I.

HopMmartuBHa TpuroavnHHa iHCoJALis 3a0e3meueHa Ha TePUTOPii CIOPTUBHOT

30HM Ta 30HU BIAMOYMHKY, B TOMY YHCJI1 IPOBUX MalJaHUYMKaX.

Ta6mus 2.2 — TEII 6ynisii
Ne Has3Ba noka3uuka On. BuM. Kin-1p
1 | nowa 3a6ya0BU M? 1410,0
2 | 3arampHa IIOIIA M2 1588,4
3 | ByaisenbHuii 06’ €M M3 12700,0
Excrutikaris npuMillieHs HaBeieHa B Tabi. 2.3.
Tabmus 2.3 — Excrutikaiiist 3anpoeKTOBaHUX MPUMIIIEHb
. 3arajibHa
No Ha3zga npumimieHHs 7omma, M2
1 2 3
1 nosepx
1 AKTOBUH 3a1 269,7
2 CxJiag rocrnoapchbKoro iHBEHTapro 13,0
3 binu3usaua 5,6
4 | IlpanpHs 23,6
5 | I'magunpHA 21,0
6 | Tyaner po6odoro nepconainy (JoJr.) 52
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7 OO01H1#i 3a11 56,2
8 Muiina 14,1
9 [IpuroryBajabpHUl 11€X 19,2
10 | 3aBaHTaxyBajbHa 17,9
11 | Kamepa 30epiranHsi CyXuX MPOJYKTIB 7,8
12 | XonoauiapHa Kamepa 51
13 | Kimuara 30epiranas 4ucToi O1IU3HH 3,3
14 | KiMHaTa nepcoHally CTOJ0BO1 15,3
15 | My3e#t mkoau 255
16 | T'apnepo6 17,8
17 | KabGiHeT 3aBiIyl040ro rocuogapcTBOM 12,1
18 | YMuBanbHa KiMHaTa 11,2
19 | Tyaner po6odoro nepcoHairy (5KiH.) 5,2
20 | biomoreka 45,2
21 | Tyanet ajs XJIOMIlIB 12,7
22 | Tyaner ans niByat 10,1
23 | KabGiner mikaps 23,8
24 | Kabimer cromaroiora 14,8
25 | KiMHaTa npoi0oBKEeHOTO AHS 2-T0 KJIacy 31,8
26 | KimaaTta mpomoBxkeHoro nHs 1-ro Kiacy 30,7
27 |IrpoBa kiMHaTa 33,4
28 | PekpealliiiHi npuMilieHHs 81,1
29 | KnacHa kimHarta y4HiB 1-To Knacy 20,0
30 | Knacna kiMHaTa y4HIB 2-TO KJacy 20,0
31 | IlizcoOHe mpuMIIICHHS 3,7
32 | Kabiner indpopMaTUKU 21,7
33 | KaOi"HeT BUBUYEHHS 1HO3EMHUX MOB 21,7
34 | Bectubromnp 57,1
Bcroro: 989,2
2 dTax:
1 3aJ1 U1 TIMHACTUYHUAX 3aHITh 71,0
2 | IuBenTapHa 11,2
3 Kabiner 3aByuiB 28,8
4 ApxiB 13,1
5 | KabGiHer 3acT. 1MpeKTOpa 3 BUXOBHOT pOOOTH 26,2
6 Cxnamg My3WYHUX IHCTPYMEHTIB 11,2
7 Crynis My3ukH i micHi (3a1 xopeorpadii) 71,0
8 | Knacna kiMHaTa y4HiB 3-TO KJacy 20,0
9 ITincoOHe mpuMileHHSsI 3,7
10 | KabiHneT iHQopMaTUKHU 21,7
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[Iponorxenus Tadm. 2.3

11 | KabGiHeT BUBYEHHS 1HO3EMHUX MOB 21,7
12 | KnacHa kiMHaTa y4HiB 4-T0 KJIacy 20,0
13 | Tyaner ans XJIOMYHUKIB 12,7
14 | Tyaner ans niByat 10,1
15 | KimMHaTa BIANOYMHKY BHKJIaJaqiB 15,5
16 | Yuurenscbka 36,2
17 | KimHaTa npogoBKEHOro JHS 3-TO KJIacy 31,8
18 | KimMHaTa npoJ0BXEHOro JHs 4-T0 KJlacy 30,7
19 | IrpoBa KiMHaTa 33,4
20 | Pekpearliiine npuMIilIeHHS 86,4
21 | KaGiHeT nupexTopa mKoau 35,4
Bcroro: 599,2

Bcboro mo ovaiB.Ji: 1588,4

2.1.5 KoHCTpyKTHBHE pillICHHS

3a KOHCTPYKTUBHHMM PIIICHHSIM OyIIBIIs C€pelHbOl KON | cTymens € 6e3
KapKacHOI 3 HECYYHMH ITO3J0BXKHIMH 1 momnepedynumu ctidamu [11]. Crinu
BUKOHAHI 13 3BMYaiiHOT MIMHSHOT 1ery = 1800 kr/m°.

OOnupanHs MaHenel NEPEKPUTTS 3A1HMCHIOETHCA 10 IBOX CTOPOHAax. Po3mipu
OyniBmi B maHi: B ocsx 1-10 cknagarots 63,0 M 1 B ocsix A-)XK — 26,32 m. bynisis B
OCHOBHOMY JIBOTIOBEPXOBa (BUHSATOK — OOITHINA 1 aKTOBHM 3aJM), BUCOTA MOBEPXY
3,3 M. Y OyniBii 3alpOeKTOBAHO MiBajbHE MpuMilleHHsa. Bucora migsamny 2,0 M.
Kpok 1 npoas0oTu Mi>K HeCyduMu cTiHamMu pizHui. [IpocTopoBa xKopcTKICTh Oy/IiBII
3a0e3MeYy€eThCsl CUCTEMOIO TIO3/I0OBXKHIX 1 TMOMNEPEYHUX CTiH, 00'€qHAHUX
TOPU30HTAJILHUMU JUCKAMH MEPEKPUTTIB.

OCHOBHI KOHCTPYKTHUBHI1 pillieHHs Oy/IiBJIi:

dyHaamenTu: OyHIaMEHTH 3aPOCKTOBAHI CTPIYKOBI, 301pH1 3aJ11300€TOHHI1

Oe3nepepBHOrO THUIYy HA TPUPOJHIN OCHOBI. ['MOMHA 3aKkiajeHHs I1I0IIBU

dbynnamenty 1,7 m.
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BnamroByerbes pynmamenT 3 GyHmamMeHTHUX noaymok Mapku OJI 12.12,
®O 1224 1 ¢ynnamentHux 30ipHux OetoHHuUx OinokiB wmapku OBC-1
(2380x400x580) 1 ®BC-2 (1180x400x580).

CTiHM: CTIHU MiABaIy BIAIITOBYIOTHCS 31 30ipHUX 6eTOHHUX 0J10KiB DBC-1
1 ®BC-2. Ctian OyaiBil 3aMpOEKTOBaHI IETJASHUMHU. 30BHIIIHI CTIHU TOBIIHHOIO
0,51 M, a BuyTpimHi 0,38 M.

Cxoau: KoHCTpyKiisi CXOAIB 3 MaJIOPO3MIPHUX €JIEMEHTIB — OKPEMHX
3a11300€TOHHUX CTYIIEHIB, MaliJaHUMKIB, 0AJOK 1 KOCOYPIB.

Ilepexpurrs: s BiamTyBaHHS MEPEKPUTTIB 1 MOKPUTTS 3aCTOCOBYEMO

OaraTomycToTHi TMTH TOBHMHOKO 220 1 300 MM 3 KpyrIMMH MOPOXHEYaMHU.
CrnupaeTncs o IBOX CTOPOHAX.

[TokputTs 3B JJIs TIMHACTUYHHUX 3aHATH 1 Xopeorpadii 3ampoeKTOBaHO
MOHOJITHUM PEOPUCTUM 3 OTBOPOM i JiXTap 3 po3mipamMu 3Xx3 M B IUIaHI.
ApMy€eTbCS 3BapEHUMH CITKaMU 1 KapKacaMmH.

Iixnoru: ITigmorn napkeTHi, KepamidHa TUIUTKA, OSTOHHI B TI1BaJII.

Jax: 0e3 ropuiia noeJHaHa HaCTYITHOT KOHCTPYKIIIi:

- MMOKPIBEJIbHUI KUJIUM «AKBai13071»;

- X0JI0/1Ha O1TyMHA TPYHTIBKa;

- IIEMEHTHO-TIIIAHUM PO3YUH IIApOM 25 MM;

- KEPAM3UTOBMH IpaBiii mo yxmiy = 400 xr/m3;

- map nepraminy Hacyxo;

- IUIUTH MYCTOTHI TOBIIMHOIO 220 MM.

Crenuikariisi BIKOHHUX Ta JIBEpHUX MPOPI3iB HaBeIeHO B Ta0I. 2.4,

Tabnus 2.4 — 3BeneHa crnenudikallis CTOJIPHUX BUPOOIB

KinekicTs
Mapka Hasga [To3HaueHHA
1 ooB. | 2 moB. | Becroro
OK-1 BiknO 18-24 11 12 23
OK-2 Bikuo 51-21 2 - 2
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[Iponopxenus tadmn. 2.4

OK-3 Bikno 18-18 16 18 34
OK-4 Bikno 6-9 4 4 8
-1 JIBepHuii OJIOK 30BH. 24-91 1 i 1
(nBOAB, TYX.)
71-2 JIBepHHi1 OJIOK 30BH. 24-18 4 i 4
(nBOAB, TYX.)
-3 JIBepHMii 610K BHYTP. 24-18 3 1 4
(n1BOMB, 3aCKI.)
-4 JIBepHHii OJIOK BHYTP. 1.8 29 17 39
(rnyx.)
115 JIBepHHil 610K BHYTP. 21-8 2 2 4
(3acki.)
11-6 JIBepHMii 610K BHYTP. 21-6 8 8 16
(rnyx.)
-7 JIBepHHii 6JIOK BHYTP. 91-15 9 i 9
(n1BOMB, 3aCKII1.)
71-8 JIBepHMii OJIOK BHYTP. 94-12 3 9 5
(A1BOJB., TIIYX.)
71-9 JIBepHMii 610K BHYTP. 21-9 3 i 3
(rnyx.)

2.1.6 30BHIIIHE 03100JIEHHS

[lokoab: 3athpka MEMEHTHUM pPO3YMHOM 3 TOMATBIINM 3a0apBICHHSIM

rigpodoo6izyiouoro dhapo6oro.

3oBHimHi ctignm: Kimaaka 3 1mmHAHOI 3BU4YanHOI 1eriii. HaHeceHH:

JIEKOPAaTUBHOI IITYKaTYpPKH MO apMaTypHIi CITLII.
Cxoam: [TodapOyBanHs maciasHUMH dapOamMu B CBITIO-CIpUM KOJIP.
Bikna: [Tokpamene ¢papOyBanHs 0151010 0iitHOIO PapOoro.
ABepi: [Tokpaiene papOyBanHs 611010 oiitHOIO (hapOoro.

Ko3upku BxoaiB: [lokpamieHa mrykaTypka 3 noganbiiuM (apOyBaHHIM

dacagHOI0 eMYITBCIHHOIO (GapOoro.
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2.1.7 TmxeHepHe oOJaHAHHS

Bononposi — rocrnogapchKo-MUTHUH BiJl MICIIEBOT MEPEXKI.

Kanamizariist — rocriogapchko-(exanbHa MPUETHYETHCS 10 MICIIEBUX MEPEXK.

OnasneHHs LEHTPaIbHE, BOASHE 3 MapaMeTpaMu TerIoHocis Ty = 95°C,

Tosp. = 70°C Big 30BHIHBOIO JKepena TemsonocTauaHHs. Cucrema
OMaJjieHHs TOPU30HTAIbHA, OTHOTPYOHA 3 HUKHIM PO3BEICHHSIM.

Bentunsmiss  NpUIUIMBHO-BUTSDKHA 3 MPUPOJHUM 1 MEXaHIYHHUM
CIIOHYKaHHSIM.

Enexrponioctauanns Big mepexi II kareropii mampyroro 380/220 B [13],
OCBITJICHHSI JIIOMIHECIICHTHUMH JIaMIIaMHU.

YcTaTKyBaHHS KyXHi — €JIeKTpUYHE.

OOnagHaHHS CaHBY3J1B — YHITa3u, yMUBAJIbHUKHU.

CnaGKocTpyMOBI MPUCTPOI — pajio, TeaeoH, eIeKTPOTOAMHHUKH, TTOKEKHA

CUTHaJTI3AaIis.

2.2 KOHCTpYKTHUBHI pIlIEHHS

2.2.1 KoHCTpyKTHBHA cXeMa MEPEKPUTTS

B nmanomy posmini 0OakalaBpPChKOi JIHUIIOMHOI pPOOOTH BUKOHYEMO
PO3pPaxXyHOK 1 KOHCTPYIOBaHHSI MOHOJITHOI peOpucTOi 3a11300€TOHHOI TJIUTH
nokputts [15].

HeoOxiaHO 3ampoeKTyBaTH MOHOJITHE PEOpUCTE MOKPUTTS 3 IJIUTAMU
ONEPTUMHU MO KOHTYpPY 1 OTBOPOM sl jJixTaps po3Mmipamu 2,8x2,8M. CHIirose
HaBaHTaxeHHs 0,5 kH/M.

Jns po3poOKM €NeMEHTIB MOKPUTTA NPUUHSATA KOHCTPYKTHBHA CXEMa,

HaBejeHa Ha puc. 2.1,
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Pucynok 2.1 — KoHCTpyKTHBHA CX€Ma MOHOJIITHOTO PEOPUCTOr0 MOKPUTTS 3

NJacTaMu ONIEPTUMH 10 KOHTYPY
2.2.2 IlpuzHadyeHHs pO3MipiB MOMEPEUHOTO MEePEPi3y CIEMEHTIB

JIns BU3HAYCHHS HABAaHTA)XCHHS BI1Jl BIIACHOI Baru €JIEMEHTIB MOKPUTTS 1
iX pPO3paxXyHKOBHX IPOJIBOTIB PEKOMEHAYETHCS MONEPEUYHUMH IEePETHUHAMU
0aJoK B 3aJI€KHOCTI BiJI X MPOJBOTIB.

Bucora nepepisy 0anok npuitMaeThes:
1 1

h=(—..
1018

11
I, b=(=..2)h
)l , a mupuHa (2 3)
Bucoty nepepizy 6anok b-1 1 b-2 npuiimaemo: h = %x 900 = 50 cm™.

[Tpuiimaemo h = 50 cwM.
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Mupuny pedpa npuszHavyaemo: b = Zisx 50 =20 cm.

[Ipuiimaemo b = 20 cm.
ToBmMHA INTH MPU3HAYAETHCA IO MOXKJIMBOCTI MiHIMAJIbHOIO 3 YMOBH

po3TauryBaHHs poOOUYOi apMaTypH B IBOX HalpsiMKax.
1 1

PexomenyeThca mpuiiMaT TOBIIUHY TIJIMTH B MeXax h, = (25... 20

).

[Tpuiimaemo hs = 60 cM.
2.2.3 JlaHi 15 IpOEKTyBaHHS

Po3mipu npumiiieHHs, 0 NepeKpUBa€eThHCS B CBITIHI §,62x8,24 M.

Tumuacosa HaBaHTaxeHHs (cHirose) — 0,5 kH/m? o JIBH [16].

JIisi MOHOJIITHOTO PEOPHUCTOTO MOKPUTTS 3 IJIMTaMH NMpUiiMaeMo OeTOH
kiacy B15. Po3paxynkoBuii onip 6etony Ry = 8,5 MIla; Ry = 0,75 MIla.

[Ipn po3paxyHKy €NEeMEHTIB MOKPUTTSA MO Mepulidi Tpyni T'paHUYHUX

CTaHIB BPaxoByeMO Koe(dilieHT yMOBH poOoTu Oetony y,,= 0,9, moHmwxkyrounii

PO3paxXyHKOBI OMMOpH OETOHY.

Ry = 8,5x0,9 = 7,65 MIla

Ryt = 0,75x0,9 = 0,675 Mlla

Ey, =23000 MIIa

Jns apMyBaHHS TUIMTH NPUHAMA€EMO 3BapHi PYJIOHHI CITKH 31 3BUYAMHOIO
npoTy kiacy Bp-lI.

Po3paxyHKoBi onmopu apMaTypu:

npu o5 Bp-1 Rs =360 Mlla,

npu o4 Bp-1 Ry = 365 Mlla,

npu 93 Bp-1 Ry = 375 Mlla.

Jns apMyBaHHS MO310BXkKHIX 1 monepeuHux 6anok (b-1 1 b-2) no3goBxHIO

pobouy apmatypy npuitmaemo kiacy A400C 3 po3paxyHKoBHM omopoMm R =
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365 Mlla, monepeuni ctprxHi pedep — 31 ctani kinacy A240C (Rsw = 175 Mlla,
Es =21000 MIla).

2.2.4 Po3paxyHOK IUIUTU

BusHaueHHs HaBaHTaXeHb Ha IuTy, KH/M? HaBeneno B Tabm. 2.5 3
ypaxyBaHHSIM KoedilieHTa HaAIMHOCTI 32 mpu3HaueHHaM cropyau 0,95.

Po3paxyHkoBi mnponaboTd mAUT (puc. 2.2), ONepTHUX MO KOHTYPY,
MIPUUMAEMO:

* JUIS CepeaHIX MaHesel, oOpaMiieHnX OajlkaMH — PIBHUMH BiJICTaHl B
CBiTJ1y, TOOTO BifcTaHi Mix rpansmu 6anok (1o = I-b).

* 71 KpalHiX — Bigaai BiJl MeXi OalIKu J0 CEpEeIUHHU OINOPH IUIUTH Ha
crini (1, = I-0.5b-0,19+%),

ne b — mmpuna pedpa Oanku; 0,19 — BiacTaHp Bifg po30MBOYHOI OCi 70
BHYTPIIIHBOI TpaHi CTIHH, M; C — TrAMOMHA 3aKIaJeHHA IUIMTH B CTiHI,

npuitmaemo 12 cwm.
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Pucynok 2.2 — Po3paxyHKOBI MPOJBOTH ILUIUTH: @ — B TIO3/I0BXKHBOMY
HaIMpsAMKY; O — B monepeyHoMy Hanpsmky; 1 - mnuta; 2 no3gosxHi Oanku b-1;

3 - nonepeuni 6anku b-2.

3ruHajdbHl MOMEHTH pO3TallloBaHli B MpaBiid YacTuHl (Qopmynu,
BU3HAYAIOTHCS BBEICHHSM B PIBHSHHS PEKOMEHIOBAHUX CITIBBIHOMICHb MiX
OIMOPHUMH 1 TPOJITHUMH 3THHAJILHHUMH MOMeHTaMu Mi/Mi, M /M1 i mix
OPOTOHOBUMHU  3THMHAJBHUMH  MOMEHTaMH  My/Mj;  BIAmOBiAHO [0
CHiBBiJHOIICHHS PO3PaXyHKOBUX MPOJIbOTIB TIHTH loo/lo1. [locTaBuBmUM c06i 32
CHIBBIJTHOIIEHHSI MOMEHTIB My/M1; M| ;//M1 1 M/M; 3aBaaHHs 3BOJHMO 10

3HAaXOIXCHHA OJHOTO HCBi,Z[OMOFO 3IriHaJIbHOTO MOMCHTY Mj.
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Xapakrep. Koed. ['pannyne
Bun HaBaHTa)XeHHS 1 PO3PaXyHOK Hasanrax., HaBaHTAaX.,
kH/m? : kH/m?

1. ITocriiine
[ToxpiBenpHUI KUTUMD (aKBa130JT) 0,4 1,3 0,52
XoJsioHa 01TyMHa TPYHTOBKA 0,2 1,3 0,26
[lemeHTHO-TIICYaHUI PO3UHH MIAPOM 25 MM 0,512 1,3 0,666
p=2200 xr/m3
Kepam3urtoswuii rpasiii 3 yxunom y =400 0,186 1,3 0,242
kr/m® 5=5cm
[lnutu 3 razoberony &=240 mm y=430 0,962 1,1 1,058
Kr/m°
[IIap mepraminy Hacyxo 0,04 1,3 0,052
Pe6pucta miuta 5=60 mm p=2500 1,4 1,1 1,538
Kr/m3
[Irykarypka o&=6 MM 0,1 1,3 0,13
Bceroro: 3,8 4 468

2. TumuacoBe (CHIroBe) 0,88 1,4 1,232
[ToBHE HABaHTaXXCHHS HA | M? ILUIATH 4,68 5,7
q=g+v

BusnaueHHs po3paxyHKOBUX NPOJBOTIB 1 3THHAJbHUX MOMEHTIB B

IMaHCIAX.

Ilauta 1. Po3paxyHKOBI IPOJIHOTH:

., = I;-O,Sb-0,19+%= 3-0,5x0,2-0,19+0,12/2 = 2,77 m

|02 = |2—b=3-0,2=2,8M
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I 2.8

@ _ 2% _101~1.

l,, 277

[IpuiimMaroTbCcst HACTYMHI CMIBBIAHOUIEHHS MK 3THHAJTbHUMU MOMEHTAMU:

M: —0.2 M, _ M, _ 1.3 My _ M, _ 13.
1 Ml Ml Ml Ml

[lizcTaBiasieMo B OCHOBHE PIBHSHHS TNPHUUHATI  CHIBBiJHOIICHHS

3Ir'MHAaJIbHUX MOMCHTiB, BHUPAXKCHUX YCPC3 Mj.

2
%x (3x2,8-2,77) = 2,8 (2M1+M x1,3) + 2,77(2x0,2M1+2x1,3M})
18,604 = 17,55 M. M= 1,06 kHm;

M, =0,2M; = 0,2x1,06 = 0,212 xkHwm;
M, =0; M, =1,3M: =1,3x1,06 = 1,378 xHwm; M, =1,378 kHwm;

Ilauta 3. Po3paxyHKOBI IPOJILOTH:

., = I;-O,Sb-0,19+%= 2,815-0,5%0,2-0,19+0,12/2 = 2,585 m

|02 = |2—b:3-0,2=2,8M

e _ 28 1 g3,
l, 277

[TpuiimMaroTbCcsl HACTYMHI CMIBBIHOUIEHHS MK 3THHAJTbHUMU MOMEHTAMU:

%:0,333 M, _M _ 1,499 My _ My _ 1,499.
1 M1 1 Ml Ml

[lizcTaBiasieMoO B OCHOBHE PIBHSHHS TPHUUHATI  CHIBBIJHOIICHHS

3Ir'MHAaJIbHUX MOMCHTiB, BHUPAXKCHUX YCPC3 Mj.

2
%x (3x2.8-2.585) = 2.8 (2M1+M, x1.499) + 2.585(2x0.333M1+2x1.499M})
16,734 = 19,269 My; M1= 0,868 kHwm;

M, = 0,333M; = 0,333x0,868 = 0,289 kHwm;
M, =1,499M:=1,301 xHwm;
M = 1,499M; = 1,499x0,868 = 1,301 xHwm; M, = 1,301 xHwm;
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Ilauta 2. Po3paxyHKOBI IPOJIHOTH:

., = I;-O,Sb-0,19+%= 2,815-0,5%0,2-0,19+0,12/2 = 2,585 m

|, = I‘2-0,5b-0,19+%= 3,0-0,5x0,2-0,19+0,12/2 = 2,77 m

Yo _ 277 1070,
l, 2585

[TpuiimMatoTbCcsl HACTYMHI CMIBBIAHOUIEHHS MK 3THHAJTbHUMU MOMEHTaMU:

%:0’315 % = % =1,473 ﬂ = ﬂ =1,473
M, M, 1 M, M,

[lizcTaBiasieMo B OCHOBHE PIBHSHHS TPUUHATI CHIBBIJHOIICHHS

3TMHAJIBHUX MOMEHTIB, BUPpaXXEHHUX uepe3 M.

2
%x (3x2.77-2.585) = 2.77 (2M1+M, x1.473) + 2.585(2x0.315M1+2x1.473M1)
16,475 = 15,056 My; M= 1,094 kHwm;

M, =0,315M; =0,315x1,094 = 0,345 xHwm;
M, =0; M, =1,473x1,094 = 1,611 xHwm;
M, =0; M, =1,473x1,094 = 1,611 xkHwm;
ITepeBipsieMO  NPUNWHATY TOBUIMHY IUIMTH 10  MAKCUMAJIbHOMY
3ruHajJbHOMY MOMeHTY M, = 1.611 kHwm:
1. Tpwuiimaemo = 0,15 u b = 1000 mMm.
2. a, =£@1-05¢)=0,15(1-0,15x0,5) = 0,139

3. PobOoua Bucora

M ) 6
hy = s \/ 1.611x10 = 3894 M
a. Rb  V0.139x7.65x1000

4. IlpuitMmaeMoO BiACTaHb BiJ PO3TATHYTOI IpaHi IUIUTH 10 LEHTpPa Baru

pPO3TATHYTOI apMarypu MNpH 3axucHoMmy Imiapi Oertony 10 MM i
NPUIIYLIEHH] ABOX CITOK 3 poO0OYO0I0 apMaTypor0 @5 MM 1 pO3MOAIIbHOI
93 MM.

5. IloBHa BHUCOTa mepepizy:
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h =ho +a=238,4+16,5= 55.44 mm
6. IMpuiimaemo h =60 mwm.

BukoHyemMo po3paxyHOK MIIIHOCTI Mepepi3iB, AKUM MOJsrae y BU3HAYEHH1

nepepizy podouoi apMaTypu B IpoabOTax 1 Ha onopax miut 1,2,3.

Ilaura 1.
Po3paxyHkoBa BucOTa NEpETUHY MPHU pOOOUIN apMaTypi:
o4 Bp-l B HanpsiMKy |4 ho = h-10-d;/2 = 60-10-4/2 = 48 mwm;
03 Bp-l B HanpsimKy 5! ho = h-10-d;-d2/2 = 60-10-4-3/2 = 44,5 mm;
BusHnauaeMo miiomny nepepizy apMaTypu B HanpsMKy g
npu M1=1,06 kHwm:
M, 1.06x10°

oy =L = _=0,06 £=0,969
R,bhZ ~ 7.65x1000x48
[1noma mepepi3zy apmarypu:
6
A= M L06K0° ) 61 a2

R,  365x0.969x48
As = 63 MM? >62,61 Mm?

[Ipu o4 Bp-l 1 kpowi 200 MM 1Tomia nmepepizy apMatypu Ha 1 M miIuTH

As=63 MMm?

Busnauaemo mioIny nepepizy apMaTypu B Hanpsmky |,
npu M»=0,212 kHwm:
M, 0.212x10°

a, = - = - =0,014 £=0,997
R,bh?  7.65x1000x44.5
[Inoma nepepizy apMaTypu:
6
A M 0212X0° 1 7y 2

R,  375x0.997x44.5

[Tpu @3 Bp-I 1 kpoui 200 MM nmomia nepepizy apMaTypu Ha 1 M IIUTH
As=35,3 Mmm? >12,74 mm?

JIns apmyBaHHA IUIMTH B MpOJboTax naHened 1 (MO0 HU3Y IUIUTH)

NPUIMAEMO CITKU 3 apMaTypoIo:

04 Bp-l 3 kpoxom 200 MM B HanpsAMKY li;
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03 Bp-1 3 kpoxom 200 MM B HanpsIMKY .

4Bp -1 — 200 30

Mapka citku C-1 2660x2660 —.
3Bp— | — 200 30

Ilaura 2.
Po3paxyHkoBa BucOTa mepeTUHY Npu poOoUiil apMaTypi:
o4 Bp-| B Hanpsmky |1: ho = h-10-d;/2 = 60-10-4/2 = 48 mm;
03 Bp-l B HanpsimKy |5: ho = h-10-d;-d2/2 = 60-10-4-3/2 = 44,5 mm;
BuznauaeMo momry nepepizy apMaTypu B HanpsMmKy g
npu M1=1,094 xkHwm:
M, 1.094x10°

a, = - = ~ =0,062 £=0,968
R,bh; 7.65x1000x48
[Tnoma nepepizy apmaTypu:
6
A = M, _ 1.094x10° _ 63.2 Mm?

Rih,  365x0.968x48
[Ipu o4 Bp-l i kpoui 200 MM mioima nepepizy apMaTypu Ha 1| M MINTH
As=63 Mm?
Bu3HadaeMo 1uionty nepepily apMaTypu B HampsiMKy |o
npu M»=0.345 kHwm:
M, 0.345x10°

a, = - = - =0,023 £=0,988
R,bh’  7.65x1000x44.5
[Tmoma mepepizy apMaTypu:
6
N 0.3450° 5 g3\ o

R.éh, N 375x0.988x44.5
[Tpu 03 Bp-Il 1 kpoui 200 MM miioia nepepizy apMaTypu Ha 1 M miIuTu
As=35,3 Mm? >20,93 mm?
Jlns apMyBaHHS IUIUTH B TPOJHOTaX maHened 2 (1Mo HU3Y TUIATH)
NpUHMaEMO CITKH 3 apMaTypoIo:
o4 Bp-1 3 xpoxom 200 MM B HanpsiMKYy l1;

03 Bp-1 3 kpoxom 200 MM B HanpsiMKY .

4Bp -1 —200

Mapxka citku  C-2
3Bp— I — 200

2430x2660 L :
15
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Ilaura 3.
Po3paxyHkoBa BucOTa MepEeTUHY NPU poOOUiil apMaTypi:
04 Bp-| B Hanpsmky |1: ho = h-10-d;/2 = 60-10-4/2 = 48 mm;
03 Bp-| B Hanpsmky : ho = h-10-d;-d,/2 = 60-10-4-3/2 = 44,5 mm;
BuznauaeMo momry nepepilzy apMaTypu B HanpsMmKy g
npu M1=0,868 kHwm:
M, 0.868x10°

a, = - = ~ =0,049 £=0,975
R,bh; 7.65x1000x48
[Imoma mepepizy apMaTypu:
6
oo Moo 08B0 g0y o

R,  365x0.975x48
[Tpu o4 Bp-l 1 kpoui 200 MM miomia nepepidy apMarypu Ha 1 M mIuTH
As=63 Mm? >50,81 Mm?
Busnawaemo oty nepepizy apMatypu B HanpsiMky |,
npu M»=0,289 kHwm:
M, 0.289x10°

oy =t = _ =0,019 £=0,991
R,bh?  7.65x1000x44.5
[1noma nmepepi3zy apmarypu:
6
A= M 0.28940° |4 49\ 10

R.éh, N 375x0.991x44.5
[Tpu 03 Bp-Il 1 kpoui 200 MM miioia nepepizy apMaTypu Ha | M miIuTu
As=35,3 mm? >17,49 mm?

JIns apmyBaHHA IUIMTH B MPOJbOTax nNaHened 3 (MO HU3Y IUIUTH)

OpUNMAaEMO CITKHU 3 apMaTypoIo:

o4 Bp-1 3 xpoxom 200 MM B HanpsiMKYy l1;

03 Bp-1 3 kxpoxom 200 MM B HanpsMKY 5.

4Bp—-1-200 15

Mapka citku  C-2 2430x2660 —.
3Bp—-1-200 15

Busnauaemo nionty nepepizy apMaTypu Ha Ooropax.

Jns momta 11-1 M, =1,378 kHwm;
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Hns mutu 11-2 M =1,611 kHwm.
Po6ouya Bucora hg = 60-10-5/2 = 47,5 mMm
M _  1.378x10°

a, = - = ~=0,0798 £=0,958
R,bh? ~ 7.65x1000x47.5
[Inoma mepepi3zy apmarypu:
M 6
A - S _LATBA0T oy o
R.éh,  360x0.958x47.5

[Ipu o5 Bp-l i kpoui 200 MM As=98,0 Mm? >84,12 mMm?
Hns nout I1-1 u [1-3 Ha onmopax mpuiiMarTh CITKU:

C-q4 2BP=1-200 g0 080012
3Bp— | — 200 15

s mat I1-2 poGoua BrcoTa ho = 60-5-3-10-5/2 = 39,5 mm
M _  1611x10°

g = = . =035  £=0927
R,ORZ  7.65x100039.5
[Tnowma nepepizy apMaTtypu:
M 6
A== Y 50 54
R.&h,  365x0.927x39.5

[Ipu o4 Bp-l i kpoui 100 MM As=126,0 mm? >120,54 Mm?
Ha omopax mix nanensmu I1-1;I1-2 u [1-2;11-3 npuitmaeMo ciTku:

c-5 4BP=1-100, 50 063090 (.3 4BP=1-100, 000 066020 .
3Bp— I —100 15 3Bp— I —100 30

BusHadeHHs 3rMHaJILHUX MOMEHTIB 1 ITOMIEPEUYHUX CUJI B pedpax (puc. 2.3).
Po3paxyHkoBuii mpomit pedep:

lox = 9000-400+250 = 8,85 w;

lo = 8630-400+250 = 8,48 M.
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Pucynoxk 2.3 — Po3paxyHKoBi TpoIb0OTH OaIOK: @ — B IO3I0BXKHBOMY HAMPSIMKY;

0 — B monepeuyHomy HanpsMKy; b-1 - mo3nosxHi 6anku; b-2 - monepeuni 6aikwu.

Po3paxyHKOBE HABaHTaXEHHS HA 1 M? IUIUTH CTAHOBMTE:
[MocriitHe g= 4,468 xH/m?;
TumuacoBe  v= 1,232 kH/Mm?;
[ToBHE q = g+Vv =4,468+1,232 = 5,7 kH/m?.
banku cnpuiiMaroTh TakoX HaBaHTAXKEHHS BiJ BJIAaCHO1 Baru peodpa:
gp = 0,44x0,2x0,95x25000x1,1 = 2,299 xH/m.
Bu3zHaunmo HaBaHTaXEHHs, AK€ Mpumaaae Ha 1 Oanky.

[Inomia BChOro moKputTTa A, = 8,6x8,75-3x3 = 66,25 M2,



62

Busnaunmo HaBaHTaX€HHS BiJl BCbOTO MOKPUTTS:

66,25x5,7 = 342,38 xH

[1moma MOKpUTTS, HABAaHTAXKEHHS B1Jl IKOTO MepeaaeThcsa 0e3rnocepeaHbo
Ha CTIHU A, = 24,56 M2.

BusznaunmMo HaBaHTaXXEHHS, AK€ CIPUIMAETHCS CTIHAMU:

24,56x5,7 = 126,93 xH.

BusnaunmMo HaBaHTa)KeHHS Ha OaJIKu:

342,38-126,93 = 215,45 kH.

Bpaxyemo Takox Bary pebep mij JiixTap 1 Bary JixTaps:

- Bara pebep: qp¢ = 0,3x0,1x0,95x25000x1,1 = 783,75 H/m

- noBxuHa pedep: 3 +2,8)x2=11,6 m

- 3arajpHa Bara: 783,75x11,6 = 9,09 xkH

- 3 ypaxyBaHHsAM Baru jJixtaps (450 kxr): 9,09+4,5 = 13,59 xH.
215.45+13.59

HaBanTaxeHHs Ha OHY OaJIKy JOPIBHIOE: =57,26 xH

Bpaxyemo Bary Oanok i BH3HAYMMO HaBaHTAXXCHHS, SIKE MPHUIAJa€ Ha
Oanku:
- B JOBF'OMY HaIpsMKY:
g1 = 57,26 + 9,1x2,299 = 78,18 xH
q: = 78,18 / 8,85 = 8,834 xkHwm
- B KOPOTKOMY HaIpsAMKY:
g2 = 57,26 + 8,73x2,299 = 77,33 xH
gz =77,33/8,48 = 9,12 xkH/m.
Busnauaemo 3ruHanbHI MOMEHTH B Oankax

_ g/ _ 8.834x8.85°

M1 = 86,49 xHwm;

M, = Q.17 _ 9.12x8.48°

. — 81,98 xHwm.

OcCKinbKU 3TMHAJbHUM MOMEHT B KOPOTKOMY HAmpsIMKy MEHIIe, TO

M037I0BXH1 POO0Y1 CTPHIKHI PO3MIIIYEMO BUIIE, HIXK B JOBTOMY HalPsMKY.
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[Ipunyckarouu, 1o aiaMeTp MO3J0BXHIX CTEpXKHIB He Ouibiie 20 MM,

MOHa MPUUHATH a = 3 CM, TOI:

- nis Oanku B foBromy Hanpsamky b-1: ho = h-a =50-3 =47 cm
- It 0anku B KOpoTKoMy HanpsaMky b-2: ho = 50-2-2-1 =45 cm

[lepeBipsieMO TPUNHATY BHUCOTY MEPETHHY OallKu MO MaKCHUMaJbHOMY

3ruHa’dbHOMY MOMeHTY M = 86,49 kHwm, nipu npuitasatomy ¢= 0,3 1 «,= 0,255:

= 47,08 cm

hy= [ M = \/ 86.49x10°
a,R,b 0.255x7.65x20x10°

[IpuiimaroThbCcs HACTyIHI po3Mipu nepepizy: h =50 cm, b =20 cwm.
banku apMyemo 3BapeHUMH KapKacaMH.
Busnauaemo nony mo3moBX)HBOT poO040i apMaTypH B Oaiakax.

banka o 3ruHajJbHUM MOMEHTAM B MPOJILOTI Mpaltoe ik TaBpoBa. [llupuna

MOJIMII TaBpoBoro mepepisy: b, = b+3h, = 20+3x6 = 38 cm.

CM™.

- B JIOBrOMY TIPOJIBLOTI, A5 Oanku b-1:

6
gy = M o S0 _ 435 n= 0,927
b hZR,  380x7.65x470

[Inoma nepepizy apMaTypu:

M _  86.49x10°

= = 543,87 mm? = 5,44 cm?
R, 365x0.927x470

As =

[puiimaemo 2020 A400C, A = 6,28 cm? > 5,44 cm?
- B KOPOTKOMY TIPOJIbOTI, sl 0anok b-2:

M 81.98x10°

ay = o = ~=0,139 n=0,925
b h2R,  380x7.65x450

[Imoma nepepizy apMaTypu:

M 81.98x10°

= = 539,59 Mmm? = 5,4 cM?
Roh,  365x0.925x450

S=

IMpuiimaemo 2020 A400C, As = 6,28 cm? > 5,4 cm?
Bepxnio apmatypy npuitmaemo KoHCTpYKTHBHO 2012 A400C, As = 2,26
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Po3paxyHOK Ha nonepeyHi CUiu.
Jns 6anku b-1 B 10BroMy HanpsiMKy:

Q, = Gl - 8.834x885

= = 39,09 kH;
2 2

q,l, _ 9.12x8.48
2

Q> = 38,67 kH.

ITepeBipsieMO HEOOX1AHICTh PO3PAXYHKY IMOMEPEUHOT apMaTypH.
[Tonmepeyny apMaTypy BCTAaHOBIIOEMO TPH:

Q < 0.6 bhoRpt 7 b2(1+ ¢, ) — KOHCTPYKTHUBHO, a IPU

Q > 0.6 bhoRyt yp2(1+ ¢, ) — 3 po3paxyHKy.

[TonepenHbo OOUYMCITIOEMO KOE(ILIEHT, IO BPAaXOBYE BIUIUB CTHUCIHUX
HOJIUIIb:

) = 0.75 (b, —=b) hy _ 0.75 (38— 20)x6
f b h, 2047

Qmax = 39,09 xH > 0,6x20x47x0,675x0,9x10%x(1 + 0,086) = 37,22 kH

=0,086<0,5

YMoBa HE BHWKOHYETHCS, OTXE IONMEPEUHY apMmaTrypy mmiadoupaemo 3
pPO3paxyHKy.

[Ipu o6panomMy niameTpi poO040i MO3A0BXKHKOI apMaTypH 20 MM 3 YMOBHU
3BapIOBAHOCTI MIHIMaJbHUN JlaMeTp MOMEPEUHUX CTPUXKHIB MOBUHEH OYTHU dmin
=6 MM.

[puiimaemo momnepeuni crpuxui 86 A240C (Agy = 0,283 cm?) npu aBox
kapkacax (n = 2) — Aq = 0,283x2 = 0,568 cm?. Kpok momepeuHmMx CTEpiKHIB

MOBUHEH OyTHU HE O17bIIEe BEIMINHU Smax, IKAa BU3HAYAETHCA 32 (OPMYJIIOHO:

S _ Po2 Ryt 72 bho2 (l+(/’f)
max — 9

Q — niroya momepevHa Cuia; ¢,, — KOeQIII€HT, 10 BPaXOBY€E BIUJIUB BUIY

b

oetony. Jlist BaXKoTO ¢, = 2.

2 2
Sy = 2x0.675x0.9x20x47° (1 +0.086)x10° _ 149.13 eu
39090

3a KOHCTPYKTUBHUMHU BUMOTAMU KPOK MOMEPEUHUX CTEPKHIB S = 15 cM.
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_Asw

[lepeBipsieMO YMOBY: 4, =pg e

Asy — TIIOIIA MEPETUHY MOTEPEYHOI apMaTypH, SKa MPUNAIae Ha TUIONTY
06eToHy bS; S — KpoK monepeyHuX CTEP>KHIB.

u, =298 — 50019 > 0,0015.
20x15

YMOBa BUKPHYETHCS, OT)KE KOSPILIEHT ¢, BPAXOBYETHCS B PO3PAXYHKY.

[Ipy KOHCTPYKTHMBHO MPHU3HAYEHOMY JlaMeTpl 1 KpOLl MOMepeyHOl
apMaTypu IOTOHHE 3yCHJUIS, SKE€ CHPUIMAETh MONEPEYHUMHU CTPUKHSIMU,

BH3HAYaEMO 32 GOPMYIIOI0:

RSW ASW

Qsw = S

Jc

Rsw — po3paxyHKOBHH OIip pO3TIATYBaHHIO OMEPEUYHOT apMaTypH.

2
Qow = 175x0.f:6x10 — 660,33 H/eum

Busznauaemo NOBXUHY MpPOEKIIl pO3paxyHKOBOT0 MOXHUJIOTO Mepepizy 3a

dbopmyIoro:

o \/%2 Voo L+ )b Ry _ \/2x0.9x(1+ 0.088)x20x47° x0.675x10% _ 93.96 e

Oqy 660.33
[TepeBipsiemo ymoBy: ¢ < 2hg
Sxmo ¢ > 2ho, npuiimaeMo Horo piBHEM 2hg
93,96 < 2x47 =94 cm
[Tpuitmaemo ¢ = 93,96 cwm.
Busnauaemo 3ycmiis, sike CIPUUMAETHCS TOTIEPEIYHUMH CTPUKHSIMHU:
Qsw = gsw C = 660,33x93,96 = 62,04 xH

3ycumnis, sike CipuiiMaeThcst 0ETOHOM:

Rut 7oz (L+ @5 )bN _ 2x0.675x0.9x(1.+0.086)x20x47°10°

LY
Qb c 93.96

= 62,042 kH.

[IepeBipka MIHOCTI IO MOXMJIIH CMYy31 MK MOXUJIUMH TPIIIMHAMH HA 110

HOHCpC‘IHOT CHJIM TIOBHHHA IIPOBOJUTHUCA 3 YMOBHU:

QS 0.3 9, P Ry 74, b,
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KoedimienHT ¢,, 110 BpaxoBy€ BIUIUB XOMYTIB, HOPMaJIbHHUX [0

M03/I0BXKHBOT OC1 €JIEMEHTY, BU3HAUAEThCs 3a popmynoro: ¢, = 1+5a u, < 1, 3,

B oA
AS =g s
= 210000 =9,13 U= 0,0019
23000

¢, = 1+5x9,13x0,0019 = 1,087

KoedinieHT ¢, BU3HadaeThCs 3a popmynorwo: ¢, =1- R, ,

ne p — koedimieHt, mo gopisHioe 0,01 a1 BaxkKoro 6€TOHY.

¢, =1-0.01x7.65 = 0,9235

[TepeBipsieMO yMOBY:

Q =39,090 kH < 0,3x1,087x0,9235x20x47x7,65x10% = 216,56 xH.

YMoBa BUKOHYETHCS, OTXKE, MIIIHICTh MO MOXWIIHA CMy31 MK MOXUJIUMU
TplIIMHAMU 3a0e3meueHa.

[IepeBipsieMO yMOBY MILIHOCTI MOXMJIOTO Mepepi3y Ha il MOMEpPeyHOl
CUJIH:

Q< Qsw *+ Qo

39.09 xH < 62,04+62,042 = 124,082 H.

YMOBa BUKOHYETHCS, TaK SIK MII[HICTh 3a0e3neyeHa.

3a KOHCTPYKTUBHHMHU BHMOTaMU MPUHMAEMO HA MPHUOTOPHUX ITUISTHKAX
JIOBXXHUHOIO 1/4 Kpok momnepedHux crepkHiB S He Ounbiie h/2 = 50/2 = 25 cm 1 He
Oinpiie 15 cMm, B cepeaHid 30HI 1O J0BXKHHI O0anku 1/2 kpok He Oinbiie 3/4h =
(3/4)x50 = 37,5 cm i He Oinbme 50 cwm.

[IpuiimaemMo Ha NMPUOTIOPHUX IIISHKAX KPOK S = 15 cM, a B cepenHiil 30H1

S=30cwm.
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2.3 OcHoBY 1 GyHIAMEHTH

2.3.1 TexHiuHa XapaKTepUCTUKA 00'€KTa

byniBas cepenHboi mKoaM € OyAiBICI0 TPOMAASHCHKOTO THITy. 3a
KOHCTPYKTUBHUM DpIlICHHSIM — Oe3KapkacHa 3 HECY4YMMHM TO3J0BXHIMHU 1
nonepeyHuMH cTiHamu. CTIHM BUKOHaHI1 31 3BUYaiHOI riuHsAHOI nernu = 1800
kr/m3, OOnupaHHs naHenell NepeKpUTTA MO JBOX CTOPOHAxX. Posmipu Oyxisii B
maHi: B ocsix 1-10 ckmagaroTs 63,00 M, B ocax A-X cknanarors 26,32 M. byaisis
B OCHOBHOMY JIBOTIOBEpPXOBA, aj€ ICHY€ 1 OJHOINOBEpPXOBa YacTHHA, BUCOTA
KOXHOTO MOBEPXY 3,3 M.

Ctinu OyAiBiIl 3alPOCKTOBAHO ILErJISHUMHU. 30BHIIIHI CTIHU TOBIIUHOIO
0,51m, a BayTpimHi — 0,38 M. Kpok Mixk Hecyunmu cTiHamu pizHuil. DyHaaMeHTH
JJIS CTIH TPOCKTYIOThCS CTPIUKOBI. Y OyIiBII 3ampOeKTOBAaHO IiABAJIbLHE
npuminiens. Bucora miasamy — 2,0 m.

Ha ocHOBi1 aHanizy BH3HA4YaEMO KOHCTPYKTHBHY OPCTKICTh 00'eKTa.
OO'eKT BITHOCUTBCS 10 THYYKHUX 3a TUIIOM KOPCTKOCTI.

['pannyni 3HaueHHs AedopMallii OCHOBHU:

1. BignocHa pisuunsg ociganus (AS/L), = 0,002

2. Kpen J, = 0,005

3. Cepenne (MakcumainbHe) ociganHs Sy (Smaxu) = 10 cm.

SIkmo ocHOBa CKJaJeHa TrOpU30OHTadbHUMH (3 yxmiom MeHm 0,1),
BUTPUMAHUMHU MO TOBIII IIapamMd TPYHTIB, TpaHUYHE 3HAUYECHHS OCIAaHHSA

nonyckaerbcs 30unbryBaTu Ha 20%.
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1H)XEHEPHO-

JInsi  OUWiHKM TPYHTOBHX yMOB MIISHKH  PO3TIITHEMO
I'COJIOTIUYHHE po3pi3 (puc. 2.4).
40.0_0.0 @ 396 00
) 400 396 0J 3—93 0'0/,/ >y g 4 5 ?L! Vs
L AHR 536’)2/38/' ;’ 77770 8
0 1/ Y / / /
. ///////////7/% gAML
Bl V2 A s et g
sq. ol S e
SZOR " e L S L e
3000390 110.6 288)i1.0. 287\ 13 0 i os s 2B LM K
28.0 ’7// 4 /
/ gl v
15.0 78.0 25.0 L
iy A Ox8 4
Cibr (k82 (KO3 '

Pucynok 2.4 — I'eostoriuHuii po3pi3

[HKeHepHO-TeoNOTTYHUI  PO3pI3 MPEACTABICHUM 4YOTHpMa IIapaMH, SKi €

HENPOCAT0YHUMHM, HECKEILHUMU THIIAMM IPYHTIB. [ pyHTOBI BOIH BiJCYTHI.

[leprmii map — rpyHTOBO-POCTMHHUNA, IOTY>KHICTb IIapy KOJIMBAETHCS B 1 M 110

1,4 m.

Jlpyruii map — CyriIMHOK OypHid, IIOTYXKHICTh IIapy KOJIMBA€ETHCS Bia 4,2 M 110 4,6

Tperiit map — micok apiOHO3EPHUCTHI, MOTYKHICTh APy KOJIMBAETHCS BiJl 5 110

5,6 M.

YerBepTuil map — MMHA IOpPChKa YepBOHO-Oypa. XapaKTEepUCTUKU IIapiB

HaBeaeH] B Ta0. 2.6.
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Hazpu
IHKEHEePHO-
TCOJIOTTYHUX
€JIEMEHTIB

Ps
r/em®

P
r/em®

P
r/em®

Wp

wi

Jp

Ji

%

Sr

Eo,
MlIla

klla

I'pyHTOBO-
POCIIMHHUI

map, Qv

1,48

CyrnuHok
Oypuit, Qi

2,67

1,77

1,46

0,21

0,20

0,32

0,12

0,083

0,83

0,45

0,68

48

17

16

[Ticok
M1JIKO3EpHHU-
ctuii, Qal

2,63

177

154

0,15

0,71

0,41

0,56

12,6

32

I'muna
I0pChKa
YEpPBOHO-
oypa, Nam

2,71

2,04

1,59

0,28

0,22

0,45

0,23

0,26

0,7

0,41

1,084

24,3

19

86

Busznauaemo po3paxyHKOBI MOKa3HUKU (PI3UYHUX BIACTUBOCTEH KOXKHOTO

nrapy.

ocHoBo0. IIlinbHicTh p = 1,48 /M.

[lepmnii map — TPYHTOBO-POCIAMHHUN 1map Qv HE MOXE CIYyXKHUTH

[Tutoma Bara y=¢ p =10x 1,48 = 14,8 kH/V°.

[TotyxHicTs mapy 1,0 M.

Hpyruii map — cyriaunok 6ypuit Qqi. IlotyxnicTh mapy 4,6 M.

[1{i1bHICTh YACTHHOK p s = 2,67 T/MC.

IlineHicTs p = 1,77 T/M3.

Bonoricte w = 0,21.

H[inpHICTH CYyXOTO IPYHTY:

P

1.77

L+w) (1+0.21)

Bosoricte Ha Mexi po3kouyBaHHsA: Wy = 0,20.

Bonoricts Ha Mexi TekyuyocTi: wi = 0.32.

Yucno mmactuyHocTi: Jp, =w; —wp =0,32-0,2 = 0,12.
[Moxaszuuk mmaHOCTI: Jj = (W —W))/ Jp = (0,21-0,2)/0,12 = 0,083.
Koedimient mopucrocti: e=( ps- pa)—1=2,67/1,46-1=0,83.

[Topucricte: N=1—(p4- ps)=1-1,46/2,67 = 0,45%.

=1,46 TV,
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Cryminb BogoHacuueHHs: Sy = (W ps)/(e pw) =(0,21x2,67) /(0,83x1) = 0,68.
[Turoma Bara: y=¢ p =10x 1,77 =17,7 kH/™M>.

3a MOKa3HUKOM IUIMHHOCTI CYTJIMHOK Oypuil B HamiBTBEpAUN CTaH
J1=0,083.

3a CTUCIMBICTIO BiIHOCUTHCS 0 CEPEIHbO CTUCIHUX.

Moayns npysxnocti Eq = 4,8 Mlla.

CyrnuHok Oypuii MOXKHa BUKOPHCTOBYBATH B SIKOCT1 MPUPOJHOI OCHOBH
GbyHIaMeHTIB 1 1S ipaMigadbHUX 1 KO3JIOBUX Mallb.

Tpetiit map — nmicok apidHO3epHUCTUN Qg). [ToTyXHICcTH MIapy 5,0 M.

[LlinbHICTh YACTHHOK p s = 2,63 T/M°.

[linbHicTs p =1,77 T/M3,

Bomoricte w = 0,15.

p 177
@+w) (1+0.15)

HIinbpHICTH CYyXOTO IPYHTY: =1,54 T/™°.

Koedimient mopucrocti: e=( ps- pa)—1=2,63/1,54-1=0,71.

[Topucricte: N=1—(p4- ps)=1-154/2,63 = 0,41%.

Cryminb BogoHacuueHHs: Sy = (W ps)/(e pw) =(0,15x2,63)/(0,71x1) = 0,56.

[Turoma Bara: y=¢ p =10x 1,77 =17,7 kH/™M>.

Monayns npyxHocti Eg = 12,6 MI1a.

[Ticox ApiOHO3EPHUCTUN CEPEeNHBOT IIITBHOCTI, 32 CTYNIEHEM BOJOTOCTI —
BoJiorui, Tomy mo S, = 0,56.

3a CTUCIUBICTIO BIJHOCHUTBHCA [0 MAJOCTUCIUX TPYHTIB. € XOpOIIOIO
OCHOBOIO 111 QYHJAMEHTIB 1 TaJlb.

UetrBepTuii map — riimHa opchbka 4epBOHO-0ypa Nam.

I1{iMBHICTh YaCTHHOK p s =2,71 T/M°.

[lineHicTs p =2,04 T/MC.

Bosoricte w = 0,28.

p 204
(@+w) (1+0.28)

H[inbpHICTH CYyXOTO IPYHTY: =1,59 /™2,



71

Bosoricte Ha Mex1 po3KouyBaHHsA: Wy = 0,22,

Bousoricte Ha Mexi Tekydocti: w = 0,45.

Yucno mnactuyHocTi: Jp =w; —wp = 0,45-0,22 = 0,23.

[Moxaszuuk mmmHHOCTI: Jj = (W —W))/ Jp = (0,28-0,22)/0,23 = 0,26.
Koedimient mopucrocti: e=( ps- pa)—1=2,71/159-1=0,7.
[Topucricte: : N=1—(p4- ps)=1-159/2,71 =0,41%.

Cryminb BogoHacuueHHs: Sy = (W ps)/(e pw) =(0,28x2,71)/(0,7x1) = 1,084.
[Turoma Bara: y=¢ p =10x 2,04 =20,4 kH/™>.

Monyns npyxHocti Eg = 24,3 MIla.

3a MOKa3HUKOM  TEKydoCTi TJMHAa [OpCchKa 4YepBOHO-Oypa B
Tyromiactignomy crati J; = 0,26.
3a CTUCIMBICTIO BIJHOCHUTHCSA 1O MAJOCTHUCIUX TPYHTIB. € XOpOUIOIO

OCHOBOIO i1 GYHJAMEHTIB 1 TaJIb.

2.3.3 361p HaBaHTa)XE€Hb HAa PyHJAAMEHTH

Y 3B'I3Ky 3 TuUM, 1m0 OyniBas 3a CBO€W KOHpIrypamiew 1
KOHCTPYKTUBHUMH PILICHHSIMHU JOCUTh PI3HOMaHITHA, BUKOHYEMO PO3pPaxXyHOK

byHIaMeHTy ISl TphOX IepeTHHiB (puc.2.5). Busnauaemo iX BaHTaKHI ILIOIII

[17]:

@ @

a-9 / —|:I |7
| | Ap=2.99 M2

®
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s S— | - T T I "
I Il ‘ w ‘ E
a-4 %—‘ 4-4 Ap }J;?ﬁg
P /;/ o =7 J% g E
§£ T 5805 ;\0( §
] w 7 A ] OK?G\-‘ OK-1 0K W:K E
9 a0 3 5
Am =5,8M° Ag = 4,64 M?
Pucynok 2.5 — Bantaxxni mianii
Bu3HauaeMo HaBaHTa)KeHHS Ha MEepeKpuTTs (Tadi. 2.7)
Ta6muns 2.7 — HaBanTaxxeHHs Ha 1 M? IUIMTH
HopmaTtusae Koed Po3paxyHkoBe
By HaBaHTa)KeHs HaBaHT., KH/M? § | wnaBauT., KH/M?
THUMUY. IIOCT. ’ TUMUY. IIOCT.
1. KopucHe HaBaHTaKCHHS 15 1,2 1,8
2. Bara ninoneymy h=5mm
D =1200 KF/M3 0,06 1,2 0,072
3. Mactuxa h=3mm p=1500 xr/m* 0,045 1,3 0,0585
4. Iem.-mim. cTspkka h=15mm p
1800 koA 0,27 1,3 0,0351
5. JIerko6eTon h=50MMm
=600 KT/ 0,3 1,3 0,39
6. 3/06 maHenb ¢ KPyrJIMMHU
yCTOTaMHU, IPUBEJICHOT TOBIIUHU 2,75 1,1 3,025
11 oM 0.11 x 2500 kr/Mm®
7. llItykarypka h=6Mm 0,1 1,3 0,13
p"=1,5 | g"=3,525 - p=1,8 | g=3,711
p*+g"=5,025 p+g=5511
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Busnauaemo mocTiiiHi HaBaHTaKEHHS:
a) Bara MOKPHUTTS:
Quoxp.H1 = Oroxp X At = 2,99 x 4,468 = 13,36 kH;
Quorp.H2 = Jriop X A2 = 5,8 x 4,468 = 25,9 kH;
QuorpB1 = Juorp X A = 4,64 x 4,468 = 20,7 xH;
1€ Qo — BAra KBaPATHOTO MeTpa MOKPUTT KH/M?, Apy, A, Ap — BaHTaXKHI IO
nepepiziB PyHIaMEHTY, K PO3PaXOBYIOThCHL.
0) Bara nepeKpuTTS:
Queprit = Onep X A1 xN=2,99x 5,511 x 1= 16,4 xH;
Quepr2 = Onep X Az x N=5,8x 5,511 x 2= 63,9 xH;
QuepBl = Quep X A XN=4,64x 5,511 x2=51,1 xH;
1€ (nep — Bara KBaJPATHOTO METPA MEPEKPUTTS KH/M?, N — 9nCIIo MEpEKpPUTTIB.
B) Bara CTIHU:
Qert = Qer X Negpnn = 1800x 3,9 x 0,51 x 1,3 =46,5 kH;
Qerm2 =(er X Nz = 1800 x 7,6 X 0,51 x 1,3 =90,7 xH;
QB = Qer X N = 1800 x 6,3 x 0,38 x 1,3 = 56,0 xH;
Zi€ (e — Bara KBaapaTHoro metpa criau kH/m?, he, — Bucora cTinm.
BusHadaemo TUMUYacOBI HaBaHTaKEHHS:
a) Bara rneperopoiok:
Queptl = Qrep. X A1 xN=0,75x2,99 x 1 =2,243 xH;
Quepr2 = Onep. X Az x N =0,75x 5,8 x 2 =8,7 kH;
QuepB = Qnep. X Ap X N=0,75x4,64 x 2 = 6,96 xH;
1€ (uep — Bara Meperopojiok, MpUBEIeHA IO OJHOIO METpa KBAaJpaTHOrO BaHTAKHOI
IO BiJIMOBIZHO 10 HOPM NPOEKTyBaHHs, sika pisHa 0,75 kH/M?;
0) CHIrOBE HaBaHTAKCHHS:
Qeunt =Pu x Ag xn.=0,7x2,99x 0,9 =1,884 xH;
Qum =Py x A xn.=0,7x5,8x0,9=23,654 xkH;
Qs =Py xApxn.=0,7x4,64x0,9=2,923 xH;
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ne P, — pospaxyHKoBa Bara CHiroBOro HaBaHTaKEHHA Ha 1 M? CHIroBoi IwIoN; N, —
KOC(IIIEHT MOEHAHHS HABAHTAKEHb.
B) BITPOBE HaBaHTAKCHHSI:
Qe =Co ki A Nc=0,38x0,4x0,8x0,9x3,9=0,427 xkH;
Qs =qo k1 ¢ Ag2 N =0,38x0,4x0,8x0,9% 7,6 =0,832 kH
ne (o — MBUAKICHUN Harmip BITPY; Ki — Koe(iIlieHT, 110 BpaXOBY€E 3MiHH IIBHIKICHOTO
HAIopy B 3aJISKHOCTI Bl BUCOTH HaJ| TOBEPXHEIO 3€MIIL.
Buznauaemo MoMeHTH:
Mu = Qerr X hyp = 0,427 x 3,95 = 1,68 kHwm;
Mz = Qe X hiy = 0,832 x 5,8 =4,83 xHw.
BusznayaeMo BepTHKaJIbHE HABaHTAXEHHS Ha (YHIAMEHT BiJl BITPOBOTO
HABaHTAXECHHS:
Qm = 1,68 /24,28 = 0,07 kH;
Qm =4,83 /24,28 =0,199 xH;
Bara ctin migBaiy:
Qui = Qm =1,8x0,4x25=18 kH.

HaBanTtaxeHHs Ha (yHIaMEHT HaBeIeH1 B TaoJ1. 2.8.

Tabmurs 2.8 — 3BeieH1 HaBaHTaKEHHS HA (DyHIaMEHT

Benmuuuny HaBaHTaXEHb
Ne Bun narpysku Opn BuM.
H1 H2 B
Hocriiixi
1 | Bara nokpurrs kH 13,36 25,9 20,7
2 | Bara nepekpurrs xH 16,4 63,9 51,1
3 | Bara crinnm kH 46,5 90,7 56,0
4 | Bara cteH miaBaiy xH 18,0 18,0 18,0
TumyacoBi
1 | Bara neperopomok kH 2,24 8,7 6,96
2 | Bara cuiry kH 1,88 3,65 2,92
3 | HaBantaxxeHHs Bij BITPY kH 0,07 0,199 -
D, | 9845 | 211,05 | 155,68
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2.3.4 TlpoexTyBanHs GyHIaMEHTY M1JIKOTO 3aKJIQJCHHS

['mubunHa 3akimafeHHs MiAOMBH (QYHIAMEHTY 3aJ€XKUTh BT IUIOTO Py

YUHHUKIB:

1. KoHCTpyKTUBHHX O0COOMMBOCTEHN criopyau. Tak sk B Oy/iBIIl 3alpOEKTOBAHHIA

miaBaI, TO GyHIAMEHT 3arIUOIOETHCS HUYKYE T1IJIOTH IMiIBATY.

2. I'nmubuna ce30HHOTO TpoMep3aHHs rpyHTIB. [ligomBa ¢hyHAaMEHTY MOBUHHA

PO3TAILIOBYBATUCS HIKYE TITMOMHU CE30HHOTO MPOMEP3aHHS IPYHTIB 3 YpaxyBaHHSIM

TEIJIOBOrO pekuMy Oy i (puc. 2.6).

dx

-0.750

ds

-

0.000

-2.0007

3.

-2.450

[H>XeHEepHO-Te0OTTYHUX

d, - rmbuHa 3axKIamgaHus
miAoBY GyHIAMEHTY

d, — nmOMHa i ToTH BTy Bij
BIJIMITKH TIOBEPXHI

d.=1,7m
d.=1,25m

Pucynok 2.6 — Cxema 3andaranas pyHaaMeHTy

TiJIpOreoJIOTIYHUX  YMOB  JIUJISHKHU

OyniBuuntsa. [ligomBa GyHIaMeHTy crnupaeTbes Ha Hecyyui map. CyrimHOK

Oypuii 1O CTHUCIMBOCTI BIJHOCHUTBCS JO cepeaHbocTuciux. HMoro MokHa

BUKOPUCTOBYBATHU B SIKOCTI MPUPOJHOT OCHOBH (yHIaMEHTIB.

BusnaueHHs po3MipiB mi0MBY GYHIAMEHTY.

Jlo pyHmamMeHTy Ha mo3Hadlll Horo oOpiza MpUKJIaeHi:

- BepTukanbHe HaBaHTakeHHS Ny = 98,45 kH/m, Ny, = 211,05 kH/m, Ng = 155,68

kH/Mm;

- 3TUHAJIGHUIT MOMEHT

- TOPU30HTaJIbHA CHJIa

Mui = 1,68 kHvm, M, =4,83 kHm;
Qu=0,427xH, Qu:=0,832«H.
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HaBanTtaxeHHs 310paHi Ha 1 .M. CTPIYKOBOTO (yHIAMEHTY JI0 TTO3HAYKH 00Pi3y

byHaaMeHTy.
[TonepeaHs mmpuHa CTPIYKOBOTO (DYHIAMEHTY BU3HAYAETHCS 33 (DOPMYIIOHO:
- N 2.1)
|:20 -V d n

e Ro — ymoBHHUiA po3paxyskoBuii onip; Ro =200 kH/M, ¥ — cepeiHe 3HaUEHHS TUTOMOT
Bary (pyHJaMeHTYy i IpyHTY Ha ioro oopisi (7 =20xH/M?).
98.45

m=————-=059M;
200-20x1.7
200 —-20x1.7

p= 2298 o4y,
200-20x1.7

3a OTpUMaHUMU 3HAYEHHSAMU MOIEPEIHBO NMpUuiiMaeMo QyHIaMEHTH:
bH1 = 0,6 M, bHZ = 1,5 M, bB = 1,0 M.

Po3paxyHKOBHI OIIip TPYHTY OCHOBHM BH3HAYAE€THCA 32 (POPMYJIOIO:
R= %[My k, by, + Mq d, 7;| +(Mq -1d, 7/;| +M.C, 1, (22)

T€ ¥ o1 1 7 o — KoeDIeATH YMOBHOT podotH; y o =1,21 72 =10
k=1 K, =1
M, =0,387 Mg = 2,587 M, =5,153
dp, =1,25 di=hs+he yet/ y, =0,3+0,15x20/17,7=0,47 m

_12x1

Ry= [0.387X1x1x17.7 + 2.587X0.47x17.7 + (2.587-)x1.25x17.7 + 5.153x16 ]=175,12kH/m?

RB:1.2Xl

[0.387x1x1.2x17.7 + 2.587x0.47x17.7 + (2.587—-)x1.25x17.7 + 5.153x16 ]=176,76I<H/M2

BukoHnyeMo nepeBipKd TUCKIB MO MiJOMIBI NPUHHATHX (QYyHIaMEHTIB:
p=N/A+yd, (2.3)
JIe P — CepeIHIi THCK
pa1 = 98,45/0,6 +20x1,7 = 198,1 xH/m?
pme =211,05/1,5 +20x1,7 = 174,7 xH/M?
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ps = 155,68/1,0 + 20x0,47 = 165,1 xkH/™?.
Tak sx pm = 198,1 xkH/™M? > Ry = 175,12 kH/M? , BUKOHYEMO HEPEpaxyHOK
PO3MIpIB:

98.45

= = 0,7 M, IpUIIMaEMO MIMPHUHY CTPIUKH Dy = 1,0 M
175.12 - 20x1.7 P PHHY €TP Hl

b

p<R; Pmax < 1,2R; pmin/pmax > 0,2
pm =98,45/1,0 + 20x1,7=143,4 kH/M?
pm = 1434 kH/M2 <Ry = 175,12 kH/M?

2
=%= 1,026 = 0,135 M®

M +Qd
PO 434+ (0427x1,7 + 1,68)/0,135 = 161,22 kHAL

Pmax = P+

+Qd

Pmin = p— =143,4 - (0,427x1,7 + 1,68)/0,135 = 125,58 kH/m?

Pmax = 161,22 kH/M?* < 1,2R = 1,2 x 175,12 = 210,14 xH/Mm?
pmin / pmax 2125,58/161,22 = 0,78 > 0,2
Bci nepeBipku BUKOHYIOTBCS. OCTaTOYHO MPUMMAEMO PO3MIPH 30BHIIITHBOTO

bynanamenty by = 1,0 m Mapka rmutu ®@JI 10.12.
pm2 = 174,7 kH/M? < Ry = 175,12 xkH/m?

2
W=? =1.5%6=0,375 M

M+Qd

Pmax = P+ =174,7 +(0,832x1,7 +4,83)/0,375 = 191,35 xH/™m?

Drin = p —% = 174,7 - (0,832x1,7 + 4,83)/0,375 = 158,05 kH/M?

Pmax = 191,35 kH/M? < 1,2R = 1,2 x 175,12 = 210,14 xH/m?
Pmin / Pmax =158,05 /191,35= 0,82 > 0,2.
Bci nepeBipku BUKOHYIOThCS. OCTaTOYHO MPUHMAEMO PO3MIPH 30BHIITHBOTO
bynnamenty bpz = 1,5 m Mapka rmutu ®JI 15.12,
p = 165,1 kH/M? < Rp=176,76 xH/m?
YmoBa p < R BukoHyeTbes. OCTaTOUHO MPHUIIMAEMO PO3MIPHU 30BHIIIHBOTO

bynnamenty bg = 1,0 M Mapka mutu ®@JI 10.12.
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Po3paxyHOok ocHOBH 3a ehopMaliisiMH.

Po3paxyHok ociganHs (yHIaMEHTY Ha MNPUPOAHIN OCHOBI BHUKOHYEMO
METOJIOM TIOIIAPOBOTO MMiJICYyMOBYBaHHSI.

BusnagaeMo ocaiKy CTpiuKoBOTO (hyHIaMEHTY.

CepenHiii TUCK 1O MiOMIBI (PYHIAMEHTY:

- 1151 30BHiIHBOr0 pyHaamenty H1: pmu; = 143,4 xH/M?;
- U151 30BHIIIHEOrO pyHaamenty H2: pmp = 174,7 xH/M?;
- u1st BHyTpimHboro Gpynaamenty B: Pp = 165,1 kH/M?.

['mubuna 3axmagenus d = 1,7 m.

1. Bynyemo po3paxyHkoBy cxemy (puc. 2.7-2.9), Ha SKy HaHOCHUTHCS
T'eOJIOTTYHUN pO3pi3 1 MonepeuyHuid nepepiz pyHIaMeHTy 10 NPUUHATOT TITUOWHU
3aKJIa/ICHHSI.

2. BuznauaeMo Hampy»XeHHS BiJ] BIaCHOI Baru I'pyHTY Ha MeXax IIapiB:

o =y1hi=148x1=1438 KH/M?;
o uty2h2 =148 +17,7x 4,6 = 96,22 kH/M?;
0,52t 73h3=96,22+17,7x 5= 184,72 xH/M%.

Ha no3nauri nigomBu pyHaamMeHTy:

o = 14,8x1 +17,7x 0,7 =27,19 kH/M2

ngz

ngS

Buznauaemo HanpykeHHsI BiJ] BJTaCHOI Baru rpyHTY BUIHSATOTO 3 KOTJIOBaHY:
Oz = Ok G/zg,o, (24)
Ie ax — Koe(ilieHT, KU npuiiMaroTh 3a Tabnuiero 5.9 [12] B 3amexHOCTI Bix
BIZJHOCHOI TNIMOWHU N0 WIMPHUHU KOTJIOBaHY, sika NOpiBHIOE & = 2 Z/B,; O’ o —
BEpPTUKAJIbLHE HANPYKEHHS BiJ BIACHOI Baru TPyHTY, HAa MO3HAYIll THA KOTJIOBaHY,
Ha piBHI mijomBHu GyHIaMeHTy, Klla.
3. Hanpy>xeHHs Bi1 JOJATKOBOTO TUCKY Ha PiBHI MiJOMIBU (DYHIAMEHTY:
Tp =P~ o (2.5)
143,4-27,19=116,21 kH/M?

st H2: o, = 174,7-27,19= 147,51 kH/™?
s B: O, = 165,1 -27,19 = 137,91 xkH/™?

st Hl: o

zp
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4. CTUCHYTY TOBILMHU TPYHTY HIKYE MIIOMIBH QPyHIAMEHTY po30MBaEMO Ha

CHCMCHTapHi mapu TOBIIWHOO:

g Hl:
i H2:
s B:

hi=0,4b=04x1=04wMm;
hi=0,4b=0,4x15=0,6 ™m;
hi=0,4b=04x1=04wm.

5. Po3paxyHOK Hampy>XeHb BiJl 30BHIIIHHOIO HABAHTAXKEHHS HA IMO3HAYII

MOKPIBJII KOKHOTO €JIEMEHTAapHOIo IIapy 1 po3paXxyHOK OCiJlaHb BUKOHYEMO B

TabIMuHii Gopmi (Tadi. 2.9).

Ta6nus 2.9 — Hanpy>keHHs 1 HaBaHTaKEHHS (DyHJIaMEHTIB

Jlns 3oBHIIHBOTO PyHmamenty Hl1:

No Z, £=22/b " Oy O O,v | Opiv| Oy | hi| Ej, Si,
M kH/M?| kH/M? | kH/v?| kH/m?| kH/M?| M| klla | oM
11 0 0 1.000] 27.19| 116.21] 27.19 109.3| 255 | 40! 4800 | 0.550
2104 08 |0.881] 34.27|102.38] 239 4
88.5 | 20.6 0 4800 | 0.450
3108 16 |0.642 4135 7461| 174 4
65.02| 15.1 0 4800 | 0.310
4112 24 | 0477| 48.43| 5543 | 129 4
49.45| 115 0 4800 | 0.250
5|16 3.2 | 0374 55.51| 43.46| 10.1 4
3951 9.2 0 4800 | 0.230
620 40 |0.306 6259 3556 | 8.3 4
32.73| 1.7 0 4800 | 0.218
7124 48 |0.258| 69.67| 2998 | 7.0 4
2790 6.5 0 4800 | 0.186
8|28/ 56 |0.223] 76.75] 2592 | 6.1 4
24.35| 55 0 4800 | 0.162
9132 64 |0.196| 83.83| 22.78 | 5.33 4
21.56| 5.0 0 4800 | 0.144
10/ 3.6/ 7.2 |0.175/ 9091| 20.34| 4.76 4 | 1260
19.35| 45 0 0 0.049
11| 40| 80 |0.158/ 97.99| 18.36| 4.3 S Si=25em
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HwxHs Mexa TOBIII, 110 CTUCKAETbCS NIl 30BHIMIHBbOTO (pyHaamenty Hl
3HaXOOUThLCs Ha rnbOuHi 4,0 M.

6. Ocinanns 3oBHIMHBbOrO ¢yHAaMeHTy HI1 popiBHIOE cyMi oOcCiaHb
eJIEeMEHTapHUX IIapiB (10 HIKHBOT MEX1 CTUCIUBOI uiont): S = 2,5 cm.

7. OTpuMaHe OCiTaHHs TOPIBHIOEMO 3 TPAHUYHUM 3HAYCHHSIM OC1TaHHS:

S=2,5cm<S,=10cM—T0OTO yMOBa BUKOHYETHCH.

[Tponowxenns Tadm 2.9 Jlist 30BHIHBOTO PpyHmamenty H2:
No 2, E=2z/b a Oz O s Oy Oy i Ozyi hi,| Ei, Si,
M kH/M? | kH/M? | xH/Mm?| xH/M? | kH/M?| M| klla | cm

110 0 1.000] 27.19|147.51] 2/.19
2106, 08 |0.881 37.81|129.96] 239

138.74| 25.5 | 60| 4800 | 1.125

112.33| 20.6 | 60| 4800 | 0.910
3112 16 |0.642| 4843 | 94.70| 174

82.53 | 15.1 | 60| 4800 | 0.730

4118 24 0477 59.05| 70.36| 129

62.77| 11.5 | 60| 4800 | 0.628
5124 32 |0374] 6967 | 55.17| 10.1

50.16 | 9.2 | 60| 4800 | 0.502
6130 40 |0.306 8029 | 4514| 8.3

4160 | 7.7 | 60| 4800 | 0.416
1260

7136 48 |0258 9091| 38.06| 7.0

3548 | 6.5 |60 0 0.135
8142 56 |0.223] 10153 3290| 6.1 1260

3091| 55 |60 0 0.118
9148 64 |0.196| 112.15] 2891 | 5.33 1260

27.36| 5.0 |60 0 0.104
10| 54| 7.2 |0.175]122.77| 2581 | 4.76 1260

2456 | 45 |60 0 0.094
11/ 6.0f 8.0 |0.158]133.39] 233 | 4.3 S Si=47cm

Hwxus Mexa TOBIII, 1O CTUCKAETHCS NI 30BHIMHBOTO (PyHmamenty H2
3HAXOIUTHCA Ha ruoOuH1 6,0 M.
8. Ocimanna 3oBHIHBOTO (yHaamenty H2 npopiBHIOE cymi oOcigaHb

SJIEMEHTAPHUX NIaPiB (0 HIKHBOT MEXK1 CTUCIUBOIT Tuiomi): S = 4,7 cMm.



S=47cm<S, =10 cM— TOOTO yMOBa BUKOHYETHCHI.

9. OTtpumane ociJJaHHS MOPIBHIOEMO 3 TPAHUYHUM 3HAYCHHSIM OC1JJaHHS !
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[Tponosxenns Tad 2.9 Jlna BHYTpINIHBO GyHIaMeHTYy B:
No Z, E=2z/b a Oags Ozps Oy Ozp iy Oy hi, Ei, Si,
kH/™? | kH/M? | kH/M?| kH/m? | xH/M?| M| klla | cm
110 0 1000} 27.19 | 13791} 27.19 129.71| 25.5 | 40| 4800 | 0.760
2104 0.8 0.881| 34.27 | 121.50| 23.9
105.02| 20.6 | 40| 4800 | 0.650
3108 1.6 0.642| 4135| 8854 | 174
7716 | 151 [ 40| 4800 | 0.514
4112 2.4 0477 4843 | 65.78 | 12.9
58.68 | 11.5 |40 | 4800 | 0.391
516 3.2 0.374| 5551 | 5158 | 10.1
46.89 | 9.2 |40| 4800 | 0.313
6|20 4.0 0.306| 62.59 | 4220 | 8.3
38.89 | 7.7 |40 4800 | 0.259
7124 4.8 0.258| 69.67 | 3558 | 7.0
3317 | 6.5 |40 4800 | 0.221
8|28 5.6 0.223| 76.75| 30.75| 6.1
28.89 | 55 (40| 4800 | 0.193
9132 6.4 0.196| 83.83 | 27.03 | 5.33
2558 | 5.0 |40 4800 | 0.171
10| 3.6 7.2 0.175| 9091 | 24.13 | 4.76
2296 | 45 |40|12600| 0.058
11 4.0 8.0 0.158| 9799 | 21.79 | 43
2090 | 4.0 | 40| 12600 0.053
12| 44 8.8 0.145| 105.07| 20.00 | 4.08 S Si=3.738 cm

3HaXOOUTHLCS Ha rubOuHi 4,4 M.

SJIEMEHTAPHUX MIapiB (10 HIPKHBOI MEXK1 CTUCIMBOT tutoni): S = 3,738 cm.

HuxHs Mexa TOBII, IO CTHUCKAETHCS A BHYTPIIIHBOrO (pyHAaMeHTy B

10. OciganHs BHyYTpIiIIHBOTO (yHAaMEeHTY B dopiBHIOE Ccymi oOcCijaHb

11. OTpumaHne ociJlaHHs TOPIBHIOEMO 3 TPAHUYHUM 3HAUYCHHSIM OC1JJaHHS

S=3,738cm <S5, =10 cM — TOOTO yMOBa BUKOHYETHCSI.

12. BigHocHa pi3auis ocinanss: (A S/L), = 0,002




5.332-3.1
== == =0,0018 < 0,002 — T06TO yMOBa BUKOHYEThCH.
6.37x10
O w(xH/M)
VCIOBH. h, | ¥, | E,
0003H. kH/M*| MIla 1?0 5‘0 -
(D) 10 | — | — o
(@)
/ — o
50 100
Sy | ! !
// // " //14.31816.21
/ 41.35 761
2 // 46 | 17.7| 4.8 s <
/ / 55:5% 43.46
/ 625 35.56
/ v - 69:6 29.98
——%75 — 592 .
3:83 22.78
90- /2034
790 /18.36
O.
@ 50 |17.7 |12.6 6@
4 6.0 | 2.04 | 24.3

Z, M
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O »(kH/™M)

Pucynok 2.7 — Po3paxyHKoBa cxema CTpiuKOBOTO (DYHIaMEHTY Mif

30BHIlIHI cTiad H1
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O (xH/™m )
VCioBH. h, | v, | E,
0003H. M |kH/M’| MIla 1?0 5?
a0 -
(@)
/ — o
ey 3 50 100 Ow(xH/M )
ya o ﬂM"* 42/“_)1037.91
y " .
e VI TR AT s ws
2 / ! ! ’ 4843 65.78
/ // 5551 51.58
/ 62:59 42.20
. // 696 35.58
g ——7675 — 075
< a < 83.83 27.03
< 90:9% /24,13
a 4q 9799 /21.79
4 1050 20.00
- |
. (3 |50 177 126 5 .
Q’A
Aﬂ
4 . . . [ . -
(4) 6.0 204 243
Z, M

Pucynok 2.8 — Po3paxyHkKoBa cxema CTpiuKoBOTO (DyHIaMEHTY Mij

BHYTPIIIHI CTIHU
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O u(xH/™)
VCI0BH. h, | v, | E,
0003H. M |kH/m’| MIla 1?0 5‘0
1) 10| — | — o
(@)
- : -
7 50 100 150 Ow(xH/M)
/ 147.51
% //
S 3/ 46117 48 Q _—
/ s = -
S s
/
/ // 6967 55
@ 5.0 |17.7 | 12.6 199 / 50t
629 / 62[‘
4 6.0 | 2.04 | 24.3
Z, M

Pucynok 2.9 — Po3paxyHkoBa cxema CTpiuKoBOTO (DyHIaMEHTY Mij

30BHIIIHI cTiHM H2
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2.4 TexHoJioris OyaiBEILHOTO0 BUPOOHUIITBA

2.4.1 O6nacTh 3aCTOCYBaHHS

Jlana TexHoOJIOTIYHA KapTa po3poOjeHa Ha BIAIITYBAHHS OJIHOIIAPOBOIO
MOKPIBEIBLHOTO KUJIUMA 3 O1TYMHO-TIOJIIMEPHOTO PYJOHHOTO MaTepiaiay Ha OymaiBii
noyaTkoBoi 1Koy | crynens B cmT. Tapytune. Po3mip moxkpismi 63,0x26,32 M.
[ToxpiBenbHUN KWUJIMM BIAIITOBYETHCA 3 OITYMHO-TIOJIMEPHOTO MaTepialy IIo
HAIUIABJISIETHCS PYJIOHHOTO, MaTepiairy Mapku AkBaizol1, BupoOienoro 3a TY [19].

VY TeXHONOTI4HIA KapTi MICTATHCS BUMOTH 10 3aCTOCOBYBAHMX MaTepialiB,
OCHOBH ITi/I TIOKPIBJIIO, 130JIAIIMHUX IIapiB, BUKJIQJCHI KOHCTPYKTHUBHI DPIIICHHS
BY3JIiB IMOKPI1BJIi, TEXHOJOT1YHI IPUHOMHU iX BJIAIITYBAHHS, MPEJICTABICHI BAMOTH 0
SKOCTI 1 MpHUMaHHS poOIT, TEXHIKM O€3MEeKH 1 OXOPOHH Mpalli, BUMOTU [0

TPaHCIIOPTYBaHHS 1 30epiraHHs MaTepialiB.

2.4.2 Bumoru 10 MaTepiaiis, 110 3aCTOCOBYIOThCS

2.4.2.1 Bubip OCHOBHHUX XapaKTEpHUCTUK HAIUIAaBIIsiE MOTO MaTepialy MapKH

AKBai30J1

Pynonni HamuiaBnsiemi MaTepiand  AKBai30Jl BUTOTOBJISIIOTH — IUISXOM
JIBOCTOPOHHBOTO HaHECEHHS O1TYMHO-TIOJIIMEPHOIO B'SDKYYOr0 Ha CHHTETHYHY a00
CKJIO-OCHOBY, SIKI HE THHIOTb. Marepiaiii JjIsi BEpXHbOTO LIApy MOKPIBEIBHOTO
KUJIIMa 3BEPXY 3aXHINEHI CIeIiaTbHO0 TyCKATO CIAHIICBOIO MOCUTIKOIO,  3HU3Y
— MOJIIETUIICHOBOIO MITIBKOIO.

B sikocTi MoaudikatopiB MOXKYTh OyTH BHKOPHUCTaHI HACTYIHI MaTepialiu:
CUHTCTUYHUM KaydykK cTupoj-OyramieH-ctupona (CBC) abo arakTuyHui
nominpornined (AIIIT). [TorimepHi no6aBkK HamarOTh AKBai30Jly HACTyIHI (i3UKO-

MEXaHIYH1 BJIACTUBOCTI: BUCOKY TEIUIOCTIMKICTh, CTAOUIBHICTD 1 €IaCTUYHICTD IIPU
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HETaTUBHUX TeMIepaTypax, CTIHKICTh TpU CTHUPaHHI 1 37aBJEHHI, HU3BKY
nehOpMOBAHICTh, TIPH HABAHTAXXEHHSX, CYMICHICTh 3 IHIIMMH TOKPIBETLHUMU
Martepiaiamu 1 6eToHoM. OJTHUM 3 HaOUIBII BaXIMBUX (DaKTOPIB, 110 BUBHAYAIOTH
nepeBary Moau¢iKoBaHOTO OITyMy Iepe]l 3BUYailHUM IMOKPIBEIBHUM OITyMOM, €
HU3bKa EKcyaarlisi («BUIOTIBaHH») Macen 1 iHmmX (Qpakimii, mo 3abe3nedye
JOBrOBIYHICTh  (MOHaJA 15 poOKIB) IUIACTUYHMX  BJIACTHUBOCTEH  OITyMIB.
Temnepatypuuit nianazon 3actocyBanHia CBC-moaugikoBaHux MarepiajiiB B
nopiBHsHHI 3 AIIIl npsimye yOik O11bII HU3BKUX TEMIEPATyp, BOHU TaKOXK MaOTh
nenio Ounblly enacTuyHicTh. OnHak 1€ He ToBOpUThH mpo Te, mo Allll-
Monau(dikoBaHi MaTepian Tipiie. Y HamUX KIIMaTHYHUX YMOBax BHUIIpaBJaHE
3aCTOCYBaHHS 000X KJIaciB MaTepialiiB, 3 TIEHO JUIIE pi3HUIEI0, 10 AKBai301-ChC
MO>KHA pO3ropTaTH 1 HAIUIABJISITH HABITh B3UMKY.

ApMoOBaHa OCHOBA CITYKUTh JIUIS JTOJaHHS MaTepialy HEOOX1JHOI MEXaHIYHO1
MIIIHOCT1 1 PO3MOAUTY HaNpyKeHb. AKBai30J BHUITYCKAEThCS Ha CKJIOBOJIOKHI 1
MOJIieCTEPl  MPOBILAHUX  3axX1AHOEBpOINEHCHKUX BUpoOHUKIB. Lli  marepianu
BUTPUMYIOTh BUCOKI PO3PUBHI HABaHTA)XKEHHS, HE T1IIPOCKOITIYHI, 10 HE IM1IIaI0THCS
THUTTIO. ETacTUYHICTB 1 MILHICTD MoJiieipHUX MOJ0TEH (ToyecTepy) 3abe3neuye
iX 3JaTHICTh JANTYBATUCS 10 3MIHHOTO IMOJIOXKEHHS OTIOPHOi OCHOBU IIPU 3HAYHUX
nedopmarisix.

CnanneBa MiHepajbHa MOCHIKAa BUPOOHHITBA YUexii 3axuIae MOKPIBIIO 3
AxkBaizouny BiJl yIbTpadioleTOBUX MPOMEHIB 1 MEXaHIYHUX MOUIKOKEHb, Ha/la€ il
rapHui 3aKiHUYCHUN BUTJIS].

3a 3aBHaHHSAM POOOTH BUKOHYIOTHCS B OCIHHBO-3UMOBHUH MEPioJl. 3 TEKITHKOX
BU/I1B MMOKPI1BEILHUX MaTepiajiB, 10 BUITYCKAIOTHCS 3aBOJIOM, BUOMpPaeMO AKBai30J1
CBC-TIE «3.5» II. BiH mnpusHaueHWi [Jis BJAIITYBAaHHS BEPXHBOTO Iapy
MOKPIBEJILHOTO KWIMMa. Big MeXaHIYHOro BIUIMBY 1 YJIbTpadioiieTy BepXHs
CTOpOHA Marepially 3axulleHa JyCKaTUM CJIaHIIEBUM IOCUIIAaHHAM. B sKocti

MoaupikaTopa 61TyMy BUKOPUCTOBY€ETHCS CUHTETUYHUN KaydyK CTHPOJI-OyTadi€eH-
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ctupon. lllupuna nonmotHa B pynoni 1 M, goBxuHa 10 M. Llporo marepiamy

JIOCTATHBO JIJIs BIALITYBAHHS 3BUYAiHOT MMOKPIBII.

2.4.2.2 Bubip nonaTKkoBuX mMaTepiajiB

[lepen HarUTaBIEHHSM PYJIOHHOTO MaTepially MOBEPXHIO OCHOBH HEOOXiTHO
nporpyHtyBatu. ICHye Kinbka pi3HOBUAIB TpyHTIBOK. Hampukian, aHioHOBa
OiTyMHa eMyJibCig 1 XoJoaHa O6iTyMHa rpyHTiBKa (mpaitmep). Ha migcrasi JACTY
[20] . 8.3, 8.4, 8.7, 8.9 BuOupaemo x0J101Hy OITYMHY IPYHTIBKY, TOMY IIIO POOOTH
IPOBOASTHCS B OCIHHBO-3UMOBUH NEPIOJ Yacy.

['pyHTiBKa € pO3YMHOM OKCHIOBAHOTO OITyMy B OPTaHIYHUX PO3UYMHHHUKAX 3
JI0JTaBaHHSM TIOBEPXHEBO-aKTUBHUX PEYOBHH. Mae popMy OJHOPIIHOT piKOT Macu
TOTOBOi /70 B)KMBAaHHA. 3aBISKU PO3YMHHHKAM BOJOIE BHUCOKOIO 3JIaTHICTIO IO
MPOCOYCHHS MIHEPAJIbHUX OCHOB 1 MICJIA BHCHXaHHS CTilika 70 aTMochepHHX
BIUIMBIB. He migmaerscst nmerpaparii mijg yac 30epiraHHs Mo3a MPUMILICHHSIM B
MOMIPHIM KJIIMaTUYHIN 30HI.

['pyHTyBaHHSI BUKOHYIOTH Yy Takui croci0. Xoj0JHy OITyMHY IPYHTIBKY
HAHOCATHh HAa paHilIe MIArOTOBIEHY CyXy, OYMILIEHY 1 3HEXHPEHY OCHOBY 3a
JIOTIOMOTO0 TOKPIBEIBHOI HIITKH, KUCTI a00 CcOIio (Micias pO3BEICHHS JIAKOBUM
OCH3UHOM).

VY pasi mosBu TPIIIUH 1 CKJIAIOK Tpeba — 3 METOI0 OTPUMAHHSI OJHOPITHOTO
MOKPUTTS — HAHECTH BIAMOBIAHO OUIBIIY KUIBKICTh po34uuHy. OnTuUMaibHa
TeMriepatypa BefeHHs pobit + 5 °C mo + 20 °C. V XonoaHy Mopy pOKy s
TIOJICTIIICHHST BEICHHS POOIT, PEKOMEHIYEThCS 3AIMINATH TPYHTIBKY B TEIJIOMY
NPUMIILICHH] Ha OJHY-ABI a00u. He mimirpiBatu Ha BIAKpUTOMY BOTHI. JlJs
OUMIIICHHSI IHCTPYMEHTIB 3aCTOCOBYBATH JIakoBUi OeH3uH. Butpara rpynriku 0,3-

0,4 xr/™m°.
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2.4.3 Bumoru 10 OCHOB Mij] MOKPIBEJIbHUIN KUJIUM

3a 3aBAaHHSAM OCHOBOIO IIiJI TOKPIBIIO 1 TIAPOIZOJISIII0  CIYXHUTh
BUPIBHIOIOUH CTSKKA 3 [IEMEHTHO-IIIIAHOTO PO3UHHY.

3rigHO BUMOTH, IO IPE/ ABISIOTHCSA O OCHOB HACTYIIHI:

1. ¥V micusgx mpUMHUKaHHS MOKPIBJi 10 CTIH, IIAXT 1 IHIIMX KOHCTPYKTUBHUX
€JIEMEHTIB BUKOHATH BHUKPYXKH, [0 3a0€3MeuyloTh IUIaBHICTh CHOJYYEHHS
MEePECIYHMX TIJIOMIHH.

2. Y CcTsKIl BUKOHATH TEMIEpPaTypHI IIBU IMIUPUHOW 5 MM. Ilpu mpomy
pO3Mip KapTH 3 LIEMEHTHO-IIIIAHOTO PO3YMHY HE MOBUHEH MEPEBUIYBATH 6X6 M.
[IIBM mMOBHMHHI PO3TAIIOBYBAaTUCS HAJ TOPLEBUMHU IIIBAMH HECYYMX IUIMT 1
TEeMIIepaTypHUMH ILIBAMH B MOHOJITHIN TETIO130JIA111].

3. Bci moBepxHi OCHOBHU 13 3a11300€TOHY, OETOHY 1 CTSDKKH 3 LIEMEHTHO-

MIIIIAHOTO PO3YHUHY MTOBUHHI OYTH PETENIbHO MPOCYIIICH], 3HETIHICH], 3arPyHTOBaHI.

2.4.4 Opranizaliis 1 TEXHOJIOT1S BJIAIITYBaHHS TTOKPIBII

2.4.4.1 TlinroToBui Ta nepeBipoYHi poOOTH

Jlo moyaTky oOiamTyBaHHs MOKPiBJIl OBUHHI OYTH BUKOHAHI 1 TPUIHSATI: BCl
OyiBeITbHO-MOHTaXKHI POOOTH, BKITFOYAIOYH 3aMOHOJIIYyBaHHS IIBIB MIXK 301pHUMU
3a]11300€TOHHUMU IUIMTaMH, YCTAaHOBKY BOJOCTIYHHUX BOPOHOK, KOMIIEHCATOPIB
nedopmalliiHux MmBiB, MaTPyOKiB (200 CKIJISIHOK) ISl TPOIYCKY 1HXXEHEPHOTO
oOnajiHaHHs, aHKEpPHUX OO0JITIB, aHTUCENITOBAHUX JIEPEB'SHUX OpYCcKiB (a00 peiok)
JUISL 3aKpIIUICHHS 130JSIIMHUX IIapiB 1 3aXWMCHUX (apTyxiB; IIapud Mapo- Ta
TEIJIO130JISMI11, BUPIBHIOWOY1 CTsOKKH. [licns mpudHATTS mepepaxoBaHUX poOiT
MPOBEJIEHAa KOHTPOJIbHA MEPEeBIpPKa YXMIIIB 1 PIBHOCTI OCHOBH TIij] TOKPIBJIIO Ha BCIX
MOBEPXHSX, BKIIFOYAIOYH KapHU3HI JISTHKA TOKPIBEIb.

ITepeBipouHi poOOTH MOBUHHI BKJIFOYATH:
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- JTOTPUMAaHHS MPOCKTHUX YXWJIIB BiJ] BOJOJIIY 1 1HIIUX BUIIUX MO3HAYOK
CKara TIOKpPiBIi, J0 HAWHWKYMX — BOJOCTIYHMX BOpPOHOK. [l 11bOTO
BUKOPHUCTOBYIOTh HiBeJip a00 OUIBIN TOYHI CydacH]1 Jla3epHi MpuiIaau. Ko yxunu
OCHOBHU MEHIIIE MPOCKTHUX, HEOOX1THO BUIIPABUTH CTSDKKY JOBIBIIM BCl MO3HAYKU
710 IPOEKTHUX 3Ha4eHb. KOHTP-yXWIH HE JOMYyCKAIOThHCA.

- TIEPEBIPKY PIBHOCTI BC1ii MOBEPXOHh OCHOBH, BUKOHYBATH IUISIXOM HATATY
IIHypa MDK TOYKaMd BOAOAULY 1 HAaWHUXKYOK0 TOYKOI OuIs BOPOHKH, ab0
(GyroBaHOI TPUMETPOBOIO PEHKOIO, SKa MPHUKIATAETHCS JI0 TMOBEPXHI CTSHKKU
Y3I0BXK 1 TIOTIEPEK CKaTa; MPHU IbOMY IIPOCBIT MiXkK MTOBEPXHEIO OCHOBH 1 PEHKOIO HE

INOBHUHCH IICPCBUIITYBATH 5 MM.

2.4.4.2 BnamtyBaHHs 130JISIIIIHHUX IAPiB

BrnamryBaHHS TIOKPIBEJIBHOTO KWJIMMa Ma€ BHKOHYBaTHUCS B TakKid
TEXHOJIOT1YHIN MOCITIIOBHOCTI:

- 00KJICFOBaHHS BOPOHOK BHYTPIIIHIX BOJAOCTOKIB 3 I0JJATKOBUM IIAPOM;

- OOKJICIOBaHHS PO3KO0JIOOKIB 1 KQPHU3HMX JIJISHOK MOKPiBEJIb T0AATKOBUM
apom;

- HaKJICIOBAHHSI IIaPiB OCHOBHOTO MOKPIBEIBHOTO KUJINMA,

- OOKJICIOBaHHS MPUMHUKAHD JI0 BEPTHUKATHLHUX KOHCTPYKIIH JT0JaTKOBUMH
Iapamu.

[IpukneroBaHHs AKkBaizony 3M1UCHIOETHCS IUISIXOM pO3IrpiBy
(po3riaBieHHsI) MIapy TIOKPUBHOI Macu TMajdbHUKAMH, SKI TPaIiolTh Ha
3p1PKEHOMY Ta3i mporaH-0yTaHi abo piaKoMy HajuBi.

TexHoyOT1YHI MPUMOMHM HAKJICIOBaHHS AKBai30Jy BUKOHYIOTH B Takii
MIOCJTITOBHOCTI:

- Ha TATOTOBJIEHY OCHOBY PO3KOYYIOTH S5-7 PYJOHIB B 2 PSId 3 METOIO

YTOYHEHHSI HAIIPSIMKY 1 HaXJIECTY, MOTIM Ha3aJl CKOUYIOTh B PYJIOHHU (TIpU 3HAUHOMY
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OXOJIOJKEHH1 TIOJIOTHUII B 3UMOBHUM NEPIOJ 111 ornepallii NpoBOAATh MPHU JETKOMY
HiIIrpiBaHH] PYYHUM NATHHUKOM 30BHINIHBOT TOBEPXHI PYJIOHY);

- Ha TMOYaTKy 10 OCHOBU NPUKJICIOIOTH KIHEIb MOJIOTHA, PO3IrpiBaloyuu
NOKPUBHUKA Marepial 1 OCHOBY pPYYHUM TadbHUKOM. OCHOBHE MOJOTHO
IPUKJICIOIOTh TPU MOCTYMOBOMY PO3KOUYYBAHHI PYJIOHY, HIUIBHO HPUTHUCKAIOYU
oro no ocHoBu. OJHOYACHO BUKOHYIOTH YIIIJIbHEHHsA HaxJjecTiB. IIpukaTka
PYJIOHY B MICIISIX HAXJIECTIB 3[{1HCHIOETHCS KATKOM.

Jl7is MpUKIICIOBaHHS TOJIOTHA MOKPIBEIPHUK 3aMaiO€ MAJIbHUK 1 OIUJIaBIISE
HUKHIO MTOBEPXHIO CKPYUYEHOT'O PYJIOHY, TPUMAOUYU CKJISTHKY TOPUJIKM Ha BIJCTaH1
10-20 cm Bix pynony. Ilpu 1mpoMy MIAIUIABIATH MOKPUBHUN IMIAp HEOOX1IHO
o0epexHo. 3ailBUil pO3IrpiB HENPUIYCTUMHM, Tak SK 1€ MOXXE MPUBECTU 0
neperpiBy, pO3IUIABICHHS OCHOBH, a K HACIIJO0K 1 HOKPUBHOTO IIapy 3 JTUIOBOTO
OOKY MOJIOTHUIIIA.

[IBUAKICT, PYXy BHU3HAYAETHCS YacoM, IO HEOOXIAHUN M MOYaTKy
MiATMIaBJICHHS] TOKPUBHOTO IHApy PYJIOHY IO MPHUKICIOETHCS, IO OLIHIOETHCA
BI3yaJIbHO MO TOYaTKy YTBOPEHHsS BajMKa po3IUiaBieHoi macTuku. He moxxHa
JONYCKAaTH BUTIKAHHS MACTUKH 3-MiJ] PYJOHY OUIbIN HI)X Ha 5 MMm. binbiie
BUTIKaHHS CBIIYUTH MPO MEPErpiB MaTepiaity 1 BTpaTH SIKOCTI MAaCTUKH (3TOPSHHA 1
BUIIAPOBYBAHHS JIETKUX Macell).

He npomyckaeTrbcst mosiBa MOYOpPHIHB 1 OynpOamok Ha BEpXHIA CTOPOHI
HAKJICIOBAaHOTO MOJOTHUIIIA.

[Ipy HakJIeIOBaHHI MOKPIBEJIBHOIO KHJIMMa HEOOXIJHO JOTPUMYBATHCS
BEJIMYMHU HAXJIECTY MOJIOTHHMIL 3aJIEKHO BiJ] XUy MOKPIBIi. 3a 3aBAaHHAM YXHII
110 5%. 3HaUNTh HAXJIECT MOJIOTHUII TOBUHEH OYTH Yy BCiX mapax He MeHie 100 MM
10 JIOBXKHMHI1 1 HTUPHUHI TTOJOTHHMIII.

JUis  pO3KOYYBAaHHS PYJIOHY MOXJIMBE 3aCTOCYBaHHS  3aXOIUTIOBAY-
po3kouyBau, 1mo Mae [-momiony dopmy 3 posmipamu mieued mo 1000 mwm,

BUTOTOBJICHOTO 3 METaJIEBO1 TPYOKH JliaMeTpoM He Oipiie 15 mMm.
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HInuHAETs PO3KOYYIO YOTO MPUCTPOIO 3aKPIIIIOI0Th B IIEHTPAaILHOMY OTBOPI
PYJIOHY 1 HaJATalOTh poray Ha Handu MmuHIews.

Boponku BHYTpIIIHIX BOJOCTOKIB TMOBHHHI OYTH BCTaHOBJICH1 3TiTHO 3
MIPOCKTOM B IMTOHMKEHUX MICIISX 3 KPIIUICHHSM iX J10 KOHCTPYKITiH OyAiBii. Y MicIsIX
MPOITYCKY Yepe3 MOKPIBII0 BOPOHOK BHYTPINIHHOTO BOJOCTOKY IIAPH OCHOBHOTO 1
J0JTATKOBOTO MOKPIBEIBHOTO KWJIMMA TIOBUHHI 3aX0/IUTH B BOJAONPUIMAIILHY YaIly,
OPUTUCKHUN (IaHeIb SKOI MPUTATYIOTh O dYall BOPOHKH TallkaMW, a dYalry
BOPOHKH KPITUISITH IO TUIAT TOKPHUTTS 3aTUCKHUMH XOMYTaMH 3 VIIUIbHCHHSM 3

rymu (puc. 2.10).

LSS LT LTSS SIS SIS LSS

Pucynok 2.10 — Konctpyxkiis BogonpuitMaabHOI BOPOHKH:

1 - 36ipHa 3a11300€TOHHA TUIUTA MTOKPUTTS; 2 - MAPOI30JIAILIS; 3 - TEII0130Is1Iis; 4 -
BUPIBHIOIOYA CTSDKKA; 5 - OCHOBHUH MOKPIBENbHUM KHIIUM; 6 - TOAATKOBUI 1Iap IOKPIBEIHHOTO
KAJIMMY; 7 - Tpy0O3epHHUCTa IOCUIIKA BEPXHBOTO [Iapy HAIUIABJISIEMOTO PYJIOHHOTO MaTepiaiy; 8

- KOBIIAaK BOJIONIPUIMATBHOT BOPOHKH; 9 - JIErKuii OETOH BUPIBHIOIOYOTO mapy €Ha0BH; 10 -

BOJIOTIpUMalIbHA Yamia; 11 - ynriibHoBay

OG6poOJsieHHsT BOPOHOK BHYTPIIIHIX BOJCTOKIB CJiJl PO3MOYMHATUA TIICIS

OUYHMIICHHS] OCHOBH BOPOHOK BiJl CMITTSI 1 MUY 1, MPU HEOOX1THOCTI, MPOCYILIKH.
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CKJIOCITKY U151 OOKJIEFOBaHHSI BOPOHOK 3a3/1aJ1€T1]b 3arOTOBIISIFOTh B BUTJIAI]
KocuHOK 1x1 M. HaknaBmm miroToBi€HE MOJIOTHO HA BOPOHKY, MOKPIBEJIHHUK B
HEHTP1 HaJ JIIHKOI POOUTH XPECTOINOIOHNA HAAPI3, MOTIM MPUKIICIOE KOCUHKY Ha
BOJIONIPUIMAJIbHY Yalry O1TyMHO-TIOJIMEPHOI0 MaCTHKOIO.

KapHu3sHi AiISHKY TOKPIBIII IPU 30BHIITHHOMY BOJOB1/IBE/ICHH] IM1/ICUITIOIOThH
OJIHUM 11apoM AkBaizoiy mupuHor 400 MM.

VY Micisx nepemnajiB BUCOT MOKPIBENb, B MICISX MPUMHKAHb MOKPIBETbHUX
HIapiB 10 BEPTUKAJIBHUX TMOBEpPXHSX (mapareriB, OopTax JiXTapiB, B MICIISIX
nponycky TpyO Ta iH.) [lepenbayaroTh 1Ba JOJIATKOBUX IIApH 3 THUX e MaTepiallis,
3 SIKUX BUKOHYIOTh OCHOBHI MOKpiBeJbHI mapu. [Ipu Hakieiii OCHOBHOTO KMUIMMa
IIPH M1X0/11 10 BEPTUKAIBHUX IMOBEPXOHBb BC1 OCHOBHI IIApH YKJIAJIal0Th HA TTOXHIII
OOpPTHKHU 10 BepTUKaIbHOT OBepXHi. [Ipy IbOMY SIKIIIO BEpXHill 11ap BUKOHYETHCS
3 MaTepiay 3 MOCUIIKOIO, TO MPU HAKJIEHIl MaTepial 3 MOCUIKOIO HE JTOBOAUTHCS
JI0 BEPTUKAJIbHOI MOBEpXHI Ha 250 MM 1 JO HBOTO MPUKJIICIOETHCS MaTepial Oe3
MOCHUITaHHS.

bins Miciib IpUMHKaHHSI 10 BEPTUKAIBHUX MOBEPXHIX MOKPIBEJIbHI PYJIOHHI
MaTepiaTy HaKJICIIOTh TOJOTHUIAMH JOBXHHOWO 2...2,5 M. HakneroBaHHs
MOJIOTHHUII 3 AKBa130Jly Ha BEPTUKAJIbHI TOBEPXHI BUKOHYIOTh 3HU3Y Bropy. Bepxhi
Kpai J10AaTKOBUX MOKPIBENbHUX IIApiB MOBHHHI OyTH 3akpirieHi. OJHOYAaCHO
KpIIUIATh (PapTyXu 3 OLMHKOBAHOI CTall JUIS 3aXUCTy LHUX IIapiB BiJ MEXaHIYHUX
MOIIIKOJKEHB 1 aTMOC(HEpPHUX BIUIUBIB Ha TTOKPIBIIIO.

Po3knanka 1 po3kpiii monoTHUL] AKBai30J1y MpU BIAIITYBaHHI OCHOBHOTO
MOKPIBETFHOTO KMJIMMAa B KYTKY TapaneTy 1 Ha MOBEPXHI 30BHINIHHOTO KyTa (puc.
2.11-2.13).

B nmedpopmamiiiHux — mBax ~ MeTajeBl  KOMIIEHCATOPH  BUKOHYIOTb
napoizonroody 1 Hecydy ¢yHkuii. Ha kommeHcaTtop HakjerolOTh €lacTUYHUN
YTEILTIOBAaY 3 MiHEPaTbHOI BaTH 1 HA HHOTO YKIIAJAIOTh BUKPYKKH 3 OIMHKOBAHOI

cTami, Kpai SKOi BINUPAIOThCS HA OCHOBY MiJ] MOKPIBIIO, MOTIM HAa BUKPYKKH



93

YKJIaJat0Th HACYXO IIap PYJIOHHOTO Martepiaidy MOCUIIKOK BHU3 1 BAKOHYIOTH 1HIII

IIapu TOKPIBIIi.

"
6) e -\‘

Pucynok 2.11 — Po3knaaka AkBai3ony (a - HUKHBOTO 1I1apy, O - BEpXHBOTO) IpU

BJIaHITYBaHHi OCHOBHOI'O HOKpiBCHBHOFO KWJIMMA B KYTKYy IIaparecry.
1 - mapaner; 2 - HIDKHIH ap KWiMMa; 3 - HaXJIECT MOJOTHUIL HIPKHBOTO IIapy; 4 - MOXWINK
nepexiiHui 00PTHK; 5 - BEpXHil IIap KWJIMMa 3 TPyO03epHUCTUM MTOCUTIAHHSM; 6 - HaXJIeCT

MOJIOTHUIL] BEPXHBOTO ILIapY.

Pucynok 2.12 — Po3kiajnka 1 po3kpiii AKBai30/1y MPHU BJIAIITYBaHHI J0IaTKOBOTO

KWIKMa B KYTKY MaparneTy:
1 - mapaner; 2 - OCHOBHUI MOKPIBEJIbHUHN KWINM; 3 - IEpeXiAHU MOXuinid 60pTuK; 4 - HIKHIH

I1ap T0JaTKOBOTO KMJIMMA; 5 - BEpXHIH IIap J0JaTKOBOTO KHIMMA 3 MTOCUIIKOIO.
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L3ew

~PAIPEIATE

PAIPE3ATH

Pucynok 2.13 — Po3knagka AKBai3oiy MpH BJIAIITYBaHHI MOKPIBEIBHOTO KUIMMa

(a, 0 - OCHOBHOTO IIApPY, B, T - I0JJATKOBOTO) Ha MTOBEPXH1 30BHIIITHBOTO KyTa:
1 - ctina (BeHTIIAXTH); 2 - HWXKHIH 11ap OCHOBHOTO KHJIMMa; 3 - BEPXHiil 1ap KuiuMma 3
rpy003epHUCTUM NOCUTIIAHHAM; 4 - TOXWJIMK TIepeXiTHUI OOPTUK; 5 - OCHOBHUHN MOKPiBEIbHUI
KWINM; 6 - HIDKHIH 11ap J0JaTKOBOT'O KWJIMMa; 7 - BEPXHIH 1Iap 3 KPYITHO3EPHUCTOIO MTOCUTTKOIO

JIOJJaTKOBOT'O KHJIMMA.

2.4.4.3 Po3paxyHOK TpyAOBUTpAT 1 BUTPAT MaTepialiB

3rizHo 3 3aBJAHHAM ILIONIA MOKPiBI ckiaanae 1350,0 M2,

KinbkicTh BOJOCTIYHUX BOPOHOK — 8 IITYK.

[1noma NPUMHKaHb CTAHOBUTE 81,3 M2,

Po3xin MarepiaiiB, KaJIbKYJSIIS TPYIOBUTPAT Ta rpadik BUKOHAHHS POOIT

3HAXOJIUThCS B rpadiuHIi YacTUHI pOOOTH — JIUCT 5.
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[lepenik oOnagHaHHs, IKE HEOOXiHE JJIT BUKOHAHHS POOIT 3 BIAIITYBaHHS

MOKpIBJI1 HaBesIeHo y Tabi. 2.10.

Ta6mus 2.10 — Ilepenik o6maaHaHHs

L. Kin-tp
Hassa Maéu MH, MCXQHIIMIB 1 Tumn, mapka, 'OCT [Ipuznauenust Ha
oOJaHaHHS JTaHKY
1 2 3 4
basonu st razy I'OCT 1586-84 30epiranHs razy 2 1IT.
[TanbHUKM ra3oBi™ I'B-1-0211 [1naBneHHs 21iT.
ITOKPIBHOI MacHu
Karok nudepenmianbamii NP-830 [IpukaTka 1 .
3axormIoBau-po3KOIyBay - Poskatka pynony |1 mT.
Katoxk pyunnii NP-735 [Ipukineiika B 1 .
MICIISIX HAXJIECTIB
Bizok s 6amoHiB 3 razoMm p.a. 1329-3.00.000 |ITepeBesenns 1 1.
OaJIOHIB
PenykTop nms razy BI1O-5-2 PerymtoBanHs 2 IIT.
THUCKY
Pykasa pe3unosi giametpom 9 [I'OCT 9356-75 [Togaya razy 50m
MM
[TanpHUKH PiaKO-TIATUBHI I'BO-1 [ImaBnenHas 210T.
MOKPIBHOI Macu
bauok amnst pinkoro manusa bI'-03 30epiranns piakoro |1 mir.
naJInBa
['pebok ¢ pe3nHOBOIO BCTABKOIO YiuibHeHHS 1 mr.
MOJIOTHA
Hix mokpiBenbHMiA 18975-73 Pizka marepianip |1 mir.
[lInaTens ckpeOok TV 22-3059-74 3ckpibaHHs 3 2 IIT.
MOBEPXHI OCHOB 11€-
MEHTHOTO PO3YHHY
Pynerka 20 m 7502-69 3amipu 1 mr.
3axXUCHI OKYJISIpH 2496-60 3axuct pobounx |2 miT.
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[Iponorxenus tadma. 2.10

3ano061>XKHUM Macok 5718-77 CtpaxoBka * 4.
poboumx
PykaBuiii I'OCT 12.4.010-75 |- 6 mmiT.
[TpoTunosxexHuii IHBEHTAP - - Kowm-
AnTeuku - - -
Kommpecop K24, K25 [Togaya ctucuyTtoro|l mir.
TOBITPS
3axucHa Kacka 9820-61 - 611IT.
Posnpuckysau «Baruep» - 1 mr.
Amuk-KoHTEHHEp A1l CMITTA |- 30ip cMITTSA 1 .
MeTajIeBUil
[lITanu 6Gpe3eHToBI I'OCT 12.4.111-82 |3axuct po6oyoro |4miT.
Kyptku x/6 I'OCT 124.112-82 |3axuct pobouoro |4 mir.
UepeBuku MIKipsHI I'OCT 12.4.032-77 |3axuct po6o4oro |41mT.
ITimiioMHUK T-37,T-41,I'/n - 1 .

* PoOounii Tuck ra3y mae Oytu 0,15 MIla (1,5 krc), maca nansauka 0,5 ... 0,8 Kr.

2.4.4.5 Bumoru 10 SIKOCTI, 371a4i 1 TpuiMaHH1 poOIT

VY mporeci MArOTOBKM 1 BHUKOHAHHS TMOKPIBEILHUX POOIT MEPEBIPSIOTH:
AKICTh AKBai30Jy, SIKE€ TTOBUHHO BIJMOBIIaTH BUMOraMm TY; TOTOBHICTh OKPEMHX
KOHCTPYKTUBHUX €JIEMEHTIB TIOKPUTTS IS BUKOHAHHS TMOKPIBEIBLHUX POOIT;
MPaBWIbHICTh BUKOHAHHS BCIX NPUMHUKAHb [0 BHUCTYIMAKOYUX KOHCTPYKIIIH;
BIJIMTOBITHICTh YUCJIA MIAPIB MOKPIBEILHOTO KHJIMMa BUMOTaM MIPOCKTY.

[TpuiiMaHHsS TOKPIBJII TTOBUHHE CYMPOBOKYBATHCS PETEIbHUM OIJIAIOM 11
MOBEPXH1, 0COOIMBO 017151 BOPOHOK, BOJOBIJIBIIHUX JIOTKIB, B PO3’K0OJI00KaX 1 MICIISIX
NPUMHUKAaHb JI0 BUCTYMAIOYMX KOHCTPYKIIM HaJ JaxoM. BuKOHaHa pyJOHHA
MOKPIBJISI TIOBUHHA BIAMOBIJATA TaKUM BHMOTAaM: MATH 3a/laHl YXWIH; HE MaTu
MICIEBUX 3BOPOTHHX YXWUIIB, JIe MOKE 3aTPUMYBATHCA BOJA; MOKPIBEIbHUN KUIUM

NOBUHEH OYyTH HaJiHHO NMPUKICEHUN O OCHOBHU, HEPO3IIAPOBYBATUCS 1 HE MAaTU
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MIXypiB, 3amaarH. BusBieH1 mij yac orfisay moKpiBii BUpOoOHUY1 1eheKTH TOBUHHI
OyTH BUMpaBIeH1 10 37a4i OyTUHKIB a00 CIIOPY/ B €KCILTyaTalilo.

[TpuiiMaHHs TOTOBOI MOKPIBJII TOBUHHE OyTH O(OPMIIEHE aKTOM 3 OI[IHKOIO
aKocTi poOiT. Ilpu mpuitMaHHI BUKOHAHMX POOIT MiJIATAIOTh OTJISAIY aKTaMH
OPUXOBAaHUX POOIT: MPUMHKAHHS TOKPIBIl 10 BOAONPHUIAMAIBHUX BOPOHOK;
NPUMHUKAHHS TOKPIBJII /0 BHCTYMAIOYMX YaCTHH BEHTINAXT, aHTEH, PO3TSHKOK,
CTIHOK, MaparneTiB; BIAIITYBaHHS IAPiB MOKPIBEIHHOIO KMJIMMA MOLIAPOBO.

VYknaneHuil TMOKpIBENbHWM KWJIMM TIOBHHEH BIJMOBIATH HACTYITHUM
BUMOTaM:

- BIAXWJICHHS BEIMYMHU (PAaKTUYHOTO YXIIIy BiJ MPOEKTHOTO HE MOBUHHI
nepesunryBat 0,5% 1 He MaTH 3BOPOTHUX YXUJIIB;

- 3 TIOBEPXH1 MOKPIBEJIb MOBUHHE 31CHIOBATUCS TIOBHE B1IBEJICHHS BOJIU I10
30BHIIIHIX a00 BHYTPILIHIX BOJOCTOKAX;

- MIIHOMY TMPUKJICIOBAHIO PYJIOHHUX MaTepiaiiB, IO TepeBIpSIEThCS
MOBUIBHUM BIPUBOM OJHOTO IApy Bif 1HIIOTO (PO3pPHUB MOBUHEH BiAOYBAaTUCSA 1O
AKBai30.1y - BiIapyBaHHs AKBai30J1y BiJl IUIONTUHU HE JIO3BOJISIETHCS );

- HasSBHOCTI BUIbHHUX, $SKI TOBHICTIO IIPONMYCKalOTh BOJY 3 IOKPIBJIl
BOJIOBIIBITHUX CUCTEM (BOPOHOK, CTOSIKIB).

BoJoHENpOHNKHICTh TOKPIBEJIBHOTO KWJIMMA Ha IUIOCKUX Jaxax Ciin
NEPEeBIPATH TMICHS CUJIBHOTO JOIIy, a00 TaHEHHs CHIry, abo MHpH IUIIOCOBIN
TEMIEpaTypl 3aIMBAHHAM BOJOI0. BUsBIEHI i 4ac Oy MOKPIBIl BUPOOHUUI
ne(eKTH 1 BIIXUICHHS B1JI MPOEKTY MOBHMHHI OyTH BUIIpaBJICHI 10 31a4i OyAiBIi a0o
CHIOPY/IM B €KCIUTyaTallifo.

[Ticnst 3akiHYEHHSI BCiX MOKPIBEIBLHUX POOIT HEOOX1THO BUKOHATH BUMOTH
€KOJIOTIYHOI YUCTOTH: BCl 3QJIMIIKA MICTUYHUX TPYAOK, OOPI3KIB PYJIOHHHUX
MaTepiajiiB MOBUHHI OYTH PETEIbHO YIAaKOBaH1, YKJIaJeHl B €MHOCTI, KOHTEHHEPH 1
CIyIIIeH1 3 MOKPIBJIi 3a JOMIOMOTOI0 MEXaHI30BaHUX 3ac00iB (KpaHH, IMiIHOMHHKH,

7e01IKU TOIIIO), TOTIM BUBE3€HI y CIEIIaIbHO BiIBEICHI 30HH.
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2.4.5 Texnika 6e3meku 1 OXOpOoHa Mpaiii

2.4.5.1 3araipHi1 MOJOKEHHS

BrnamryBaHHSI MOKpPiBJIl 3 HAIUIABIIEMOTO PYJIOHHOTO Martepiany AKBai3ol
3MIIHCHIOETHCS BIAIOBIIHO 10 BAMOT HOPMAaTHBHMX JOKyMeHTIB [16-18].

JIo BUKOHAHHS MOKPIBEIbHUX POOIT AOMYCKAIOThCA 0COOM HEe Mmojonuie 18
POKIB, SIKI MPOMIILIM BIANOBIIHE HAaBUAHHS, MEPEBIPKY 3HAHb BUMOT O€3IMEKH,
IHCTPYKT@X BIJMOBIAHO JO BHUMOT 1 OTpUMaJIM KBaji(ikaiiiiHe MOCBITYEHHS
MOKPIBEJIbHUKIB.

ITokpiBenpHI poOOTH TOBWUHHI BUKOHYBATHCS 3TIHO 13 3aTBEPIKECHUM
3aMOBHHMKOM ITPOEKTOM BUKOHAHHS POOIT, 10 BKIIFOYAE PO3/ILI 3 TEXHIKH O€3MEKH 1
TTO’KEKHOT OE3MEeKH.

Ilepen moyaTkoM pOOOTHM TIOKPIBEJIBHUKH 3000B's3aHI  MPE'SIBUTH
KEpPIBHUKOBI TMOCBIJUYEHHS IMpPO TMEPEeBIpKy 3HAHb OE3MEeYHUX METOMAIB pOOIT,
OTpUMAaTH 3aBJIaHHs y Opuraaupa abo KepiBHUKA 1 IPOUTH THCTPYKTaK HA POOOYOMY
MicIi 1o crenuini BUKOHYBaHUX POOIT.

[ToxpiBenbHUKHN OBUHHI OyTH 3a0e3meueHi cepTU(PIKOBAHUMHU CIEIOIATOM,
CIICLIB3YTTSM Ta 1HIIMMHU 3ac00aMU 1HIMBIAYaIbHOTO 3aXHUCTY.

Jlo modaTtKy BUKOHAHHS pOOIT MOBMHHA OyTH 3a0e€3MeueHUl KOJICKTHBHHMA
3aXUCT, @ CaMe: BCTAHOBJICHI OTOPOK1 IO IepuMeTpy Oy 1B, 00J1aJHaH]1 BUXOIU Ha
MOKPUTTS OyAiBeNb; MIAXOAW 10 pOOOYMX MICIh, @ TaKOXK caMi pobouil Micls,
NOBHHHI OyTH 00JafHaHi 3ac00aMU KOJIEKTUBHOTO Ta 1HJMBIIYalbHOTO 3aXHUCTY,
BUTOTOBJICHHUMHM 1 BHOPOOYBaHMMH BIJANOBIAHO JO YWHHUX HOPMaTHUBHHUX
JTOKyMeHTIB. [Ipu BUKOHaHHI pOoOIT Ha IMUIOCKUX Jlaxax, 110 He MATh MOCTIHHOIO
OTOPOJIKEHHS (TTapaneTHOI PENNTKY 1 T.1.), HEOOX1THO BCTAHOBIIIOBATH TUMYACOBI
OTOPO’K1 BUCOTOIO HE MeHIIe 1,2 M 3 60PTOBOIO JIONIKOKO MUPUHOIO He MeHIe 150

MM 1 TOBIIMHOIO HE MeHIe 40 MM .
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Maiinanuuk ajsi npuiiMaHHs Matepiaidly MOBMHHA MAaTH OTOPOXKY 3 BUCOTOIO
1,2 m 6opTOBY Aomiky He MeHIe 150 MM 1 0TBip 3 00Ky mojadi MaTepiaiy.

[Tpu BuKOHAHHI pOOIT 110 00POOII KapHU3IB 3 OYIb-SIKUM YXUJIOM POOITHUKHU
MMOBHUHHI 3aCTOCOBYBATH 3aMO0KHI MosICK. Miclisl 3aKpiryieHHs 3aI001>KHUX MOSICIB
NOBHHHI OyTH BKa3aHi MAaliCTPOM YU BUKOHPOOOM.

JI1st mpoxoy poOITHHUKIB, SIKI BAKOHYIOTh POOOTH Ha JIaxy 3 YXHJIOM OLIbIIIe
20° HeoOX1HO BJIAIITOBYBATH Tpalu MMPUHOIO HE MeHIie 0,3 M 3 monepeuHuMu
IUTaHKaMH| JIs ynopa Hir. Tpamnu Ha yac poOOTH MOBUHHI OYTH 3aKpIIUJIeHI.

He nomyckaerbcsi BUKOHAHHSI TOKPIBEJILHUX POOIT Mif Yac oxKejedl, TyMaHy,
MOTaHOi BUJIMMOCTI B MeXaxX (pOHTY poOIT, Tpo3u 1 BITpY WIBUAKICTIO 15 m/c 1
O1bIIIE 1 HA BIJICTaH1 MEHIIIE 2 M BiJl HEOTOPOXKEHUX MepenaiB 10 BUCOTI.

[TokpiBenbHMII MaTepiad Ta I1HIII TOPIOYl PEYOBMHM 1 Mareplaiu, o
BUKOPHUCTOBYIOTBCSI TpU poOO0Ti, HeoOXinmHO 30epiratu mo3a OyxiBiero, IO
OyIyeThCa B OKpeMiid cropyai abo Ha crelialbHOMy MalWJaHYuKy Ha BIJCTaHI HE
MeHIIe 17 M BijJ CIOPYI)KyBaHUX 1 TUMYAcCOBUX OyaAiBeNb, CHIOPY/I 1 CKIaiB.

Ha paxy Ouist Micilb MpPOBEIECHHS MOKPIBEIBHUX POOIT JOMYCKAETHCS
30epiraTi He OUIbIlEe 3MIHHOT MOTPEOM BUTPATHUX (/IaXOBUX) MaTepiaiiB. 3arac
MaTepianaiB MOBUHEH 3HAXOIUTHUCS HE ONrkue 5 M BiJl KOPJOHY 30HU BUKOHAHHS
PpOOIT.

[Ticas 3akiH4eHHS poOOTH 3a00pOHSETHCS 3aJUINATH Ha Jaxy MarTepiaid,
IHCTPYMEHT a00 NMPUCTOCYBaHHS, 00 YHUKHYTH HEIIaCHOTO BUMAJIKY.

[Ipu po3milieHH1 Ha Jaxy MarepiaiiB 1 IHCTPYMEHTIB CHil NpUUMATH MIpH
IPOTH IX KOB3aHHS 110 CXUJIY 200 3TyBaHHS BITPOM.

[Togaua AkBai3osly Ta 1HIIUX HEOOXIIHUX MaTepiaiiB J0 poOOYOro MicIs
MOKpIBEIbHUKA MOBUHHA MTpoBOAUTHCA B TmiagoHax tumy [1C-0,51 abo iHmi tapi,

10 BUKJIKOYAE MOJKJIUBICTB BUIIAAAHHA OKPEMUX OJUHHUID ITOJA€THCA BAHTAXKY.
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2.4.5.2 TloxexHa Oe3reka

[Ipu mpoBeaeHH1 poOOIT 13 3aCTOCYBaHHSAM PYJIOHHUX MaTepianiB mopsa 3
BUMOTaMHM 11i€1 KapTH HAJICKUTh TaKoX KepyBarucsi BuMmoramu JIbH 1 iHmmmun
HOpMaMu 1 MpaBUiiaMH, 3aTBEPUKEHHMMH Ta MOTOJUKEHHUMH B YCTaHOBJICHOMY
HOPSJIKY.

Micist BUKOHaHHS TIOKPIBEJIbHUX POOIT MOBUHHI OyTH 3a0€3eueHi He MEHIIIe
HIXK JIBOMA €BaKyaIlliiHUMU BUXOJaMH (CXOJaMu), a TaKOK TEPBUHHUMU 3acOo0aMu
MOKEXKOTAaCIHHS BiAMOBIAHO 110 IlpaBuim moxkexHOT O€3MeKH TNpU BUKOHAHHI
OyA1BEIbHO-MOHTAXHHUX POOIT.

[TpoTumnoxexHi IBEpi Ta JIOKU BUXOJIB Ha TOKPUTTS MalOTh OyTH CIIpaBHIi 1
Ipy TPOBEJIEHHI pOOIT 3aKpuTl. 3aMUKaTH iX HA 3aMKd abo 1HINI 3amopu
3aboponsieTbes. [Ipoxoau 1 miACTYnU 10 €BaKyallHHUX BHUXOJIB 1 CTal[lOHapHHUX
MOKEKHUX CXO/IIB MTOBUHHI OyTH 3aBKIU BUILHUMHU.

BrnamryBanHs moKpiBii 3 AKBai30iy Ciifl IPOBOAUTHU IIJITHKaMU He Oijbliie
500 M2,

Ha o006'exTi Mae Oyt BHU3HA4eHO OCOOY, BIJTOBIIAJIbHY 3a 30€peKEHHs 1
TOTOBHICTb J10 J1ii MEPBUHHUX 3aCO01B MOKEKOTACIHHS.

Bci mpariiBHUKM TOBHHHI BMITH KOPHUCTYBaTHCS TEPBUHHUMH 3aco0amMu
MIOXKEXKOTACiHHS, JOTPUMYBATHCh BUMOT [23].

Micus npoBeAeHHsI MOKPIBEIbHUX POOIT 13 3aCTOCYBAHHIM Ira30MOIyM'STHOTO
oOjamgHaHHs Cialg  3a0€3[EeUYUuTH  KOMIUIEKTOM  3aCO0IB  MOKEKOTaCIHHS:

BOTHCTACHHUKOM ITOPOIIKOBUM, BiI[pOM 3 BOJOIO, a30€CTOBHM ITOJIOTHOM.

2.4.6 TpancniopTyBaHHs 1 30epiraHHs

AKBai30J1 TpPAHCIOPTYETHCA yCiMa BHJIaMH TPAHCIOPTY B  KPUTHUX

TPAHCTIOPTHUX 3aco0ax, BIAMOBIIHO A0 MPABUJI MEPEBE3CHHS BaHTAXIB, 1110 J1IOTh

IJI1 1aHOTO BUAY TPAHCIIOPTY.
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Pynonu npu TpaHCIOpTyBaHHI MOBHHHI OyTH TOCTaBJieHI B BEpPTUKAIbHE
MOJIO’KEHHS B OJIMH PSIZI TTO BUCOTI.

VY npolieci HaBaHTaXKEHHSI PYJIOHU HE TOBUHHI M1JIaBaTUCS yIapaM.

JlomyckaeTbCsi TpPAaHCIIOPTYBAHHS PYJIOHIB B KOHTEMHEpaxX 1 Ha IMiJIOHAX.

Pynonu noBuHHI 30epiratucsa B CyXHX MPHUMIIIEHHSAX NPU TEMIEpaTypi Bix
witoc 10 °C go mmroc 40 °C y BepTUKaIbHOMY MOJIOKEHH B OJIUH PSiJl TTO BUCOTI.

[Ipu BuUpOOHHUITBI MOKPIBEIbHUX POOIT B 3MMOBUN Yac PYJIOHU HEOOXITHO

BUTPUMYBATH IPOTATOM 24 TOAMH B MPUMIIIEHHI 3 TEMIIEPATYPOIO HE HIKYE TTIOC

10 °C.

2.4.7 TexHiKO-€eKOHOMIYHI MOKa3HUKH TEXKapPTHU

3aranbHa TPUBAIICTh POOIT CTAaHOBUTH 14 NTHIB.
3arajibHa TPYJOMICTKICTh BUKOHAHHS KOMILIEKCY POOIT:
Q% = 19,28 moa-au
Q"sar = 14,0 mon-aH
[TuTomi mpareBUTpaTu:
Tox = Quar / V =19,2/1350 = 0,01 (;ron-mu/m?)
ne V =(n*) - nuoma nokpisJi.
Bupo0OiTok Ha 0JIHOr0 poOITHUKA 32 3MIHY :

B=V/ Q. =1350/19,2 = 70,3 (M*/nr0a-1H).

2.4.8 BuzHaueHHs HOMEHKJIATypH POOIT 3 BIAIITYBaHHS MOKPIBIII 3 130I1J1aCTy

3 BUKOPUCTaHHIM 1HQPayepBOHUX BUIIPOMIHIOBAYiB

[Iporuec BramTyBaHHs MOKPIiBIIl CKIAAETHCS 3 TAKUX POOIT:
1) ouMIIEHHS Ta CYIIiHHS OCHOBH;
2) BIIAIITYBAaHHS [IEMEHTHO-IIIIAHOI CTSHKKH 10 MOHOJIITHIH TLIUTI,

3) IpyHTYBaHHS OCHOBH;



4) HakJeliKa JIBOIIAPOBOTO PYJIOHHOTO KHIIMMA;

5) BIamTYBaHHS 3aXHCHOTO IIIAPy 3 I'PaBiio;

6) BepTHKaJbHE 1 TOPU30HTAIBHE TPAHCIIOPTYBAHHS MaTepiaiB.

2.4.9 BuznayeHss 06’eMiB poOiT
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O6’emu poOIT MiAPaxOBaHO HA OCHOBI (PparMEeHTy TE€HEPAIbHOTO IUIAHY

00’€ekTa MpOEeKTyBaHHs Ta TuToNT OyaiBii. J[ani 3aHocumo 10 Tadn. 2.11.

Tabmumg 2.11 — BigomicTs 06’€MiB poOIT Ha BIAIITYBAHHS MMOKPIBII

I'paBito

. On. o
HaiimenyBanns BEMID. Oo6rpynaryBanusi | KinbkicTb
1 2 3 4

OuwnieHHs Ta CyIIiHHS OCHOBH 100 m? Archicad 12 13,5
BrnamryBanus LEMEHTHO-THILIAHO] 100 12 Archicad 12 135
CTSDKKH 110 MOHOJTITHIM TUTUTI
[pyHTYBaHHS OCHOBH 100 m? Archicad 12 13,5
Haxsieiika agoruaposoro 100 | Archicad 12 135
PYJIOHHOTO KHJIMMA
BrnamryBaHHs 3aXMCHOTO MIapy 3 100 12 Archicad 12 135

OT1xe, 06’eMu poOIT HA BIIAIITYBAHHS MOKPIBIII MiAPax0OBaHO.

2.4.10 Bubip MeToaiB 1 TEXHOJIOT1i BUPOOHHUIITBA POOIT

BiamtyBanHs MOKpPIBIIi CJTij1 BAKOHYBATH 3 JoTpuMaHHAM BuMor JIbH

b 2.6-14-95 “Konctpykuiii OyauHkiB 1 cropyd. I[lokputTts OynWHKIB 1

criopyn’”.

Bigomi BorHeBuii (TazomonyM'sHui), 1HQpauyepBOHUN 1 XIMIYHUM METOIU

HAIUIaBJICHHS PYJOHHOTO Marepiany. Jlo TenepilHbporo yacy BUKOPUCTOBYETHCS B
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OCHOBHOMY BOTHEBHMM METOJA, MpHU SKOMY [0 Ta30BUX MaJbHUKIB MOJAETHCA
IpUPOIHUH 3pimKeHui ra3 3 50-mitpoBux OajoHiB. Lleit meTon Mae HeAOTIKHU:
— AKICTh TOKpIBIl 0arato B 4YOMY 3aJIeXUTh BiJ KBami(ikamii 1 JOCBITY
pOOITHHKA, TaK SIK MOTIK TEIJIa OTaHO MAIA€ThCS PErYIIOBAHHIO;
— TIOPIBHSHO HEBEJIMKA NMPOAYKTUBHICTH POOIT;
— 3a0pyJHEHHS MOBITPSHOTO MPOCTOPY NPOAYKTAMU TOPIHHS;
— BUOYXOHEOE3MEUYHICTh TEXHOJIOTTYHOTO 00JIaIHAHHS;

Bbpak pobGoTu Bu3HAYa€ThCS SIBHUMH 1 OCOOJMBO MPUXOBAHUMH AehEKTaMU
(HemorpiB YW TEperpiBaHHS HAIUIABIIIEMOTO MaTrepiany), sKi TPOSBISIOTHCS
HaWYaCTIIIe MCJIS MEePIIoi 3MMOBOI €KCILTyaTallii MOKPiBIi.

B nanuii yac po3po0seHuii 1 yCHiHO 3aCTOCOBaHUM HOBUM OLTbII O€3MeuHUi
METOJI CKJICIOBAaHHS PYJIOHHHMX MaTepiamB. /|yt mboro Oysi0 CTBOPEHO CIeIiaibHe
eJIeKTpruyHe 00J1aJHaHHS, 1110 BUKOPUCTOBYE 1H(PpauepBoHe (1Y) BUnpomMiHtoBaHHS.
[TepeBaroto IK Meromy city:)kuTh Te, 1110 BUIPOMIHIOBAHHS, IPOXOJIYU B TITUOUHY
matepiany a0 0,5-1 MM, MJIaBHO HarpiBa€ MOBEPXHIO BiJl BUXIJHOI TeMIEpaTypu
Martepiainy 10 HeoOxigHoi, B Mexax 140-160 °C. 3BopoTHa OBEpPXHS MOJOTHHUINA
HE PO3M'SIKILIYETHCS.

CyTHICTh HarpiBy iHGpadyepBOHUMH MPOMEHSIMHU TOJISTAaE B TOMY, IO JJIs
KO)KHOTO ~ MaTepialy 3aJie’KHO BiJI HOro BJACTHUBOCTEH  MIIOUpPAEThCS
BUIIPOMIHIOBaY, HI0 I'€HEpYye IMEpPEeBaXHO TI JOBXKHUHU XBWIb B 1H(pauepBOHIN
YaCTHHI CHEKTpa, fAKI JaHUM MaTreplaJoM MaKCHMAJIbHO TMOTJIMHAIOTBCS 1
3a0e3MeuyloTh MiHIMAJIbHUN Yac HarpiBy JaHOTO BUPOOY MPH XOPOILiN SKOCTI.

3a MOPIBHSUIBHUMHU pO3paxyHKaMd IpW BUKOPHUCTaHHI 1H(GpauepBOHOTO
BUINIPOMIHIOBaHHSI BUTpAaTH €JIEKTPOEHEPrii Ha pO3IrpiB MaTepiajiB Ha OCHOBI
OiTymiB B 2-3 pa3u MeHIIe, HIK MPU KOHTAKTHOMY CIIOCOOI.

[Iponec BupoOHMIITBA pOOIT MpU BUKOpPUCTaHHI MamHu "Jlyd" mossirae B
HACTYITHOMY. PynoH po3kouyeTbcs W yKIIamaeThcsi Ha OCHOBY. KiHemb pynoHy
3ampaBlIA€TbCS B MOKPiBENbHY MammHy. [Ipy pyci MamHa mMpUKaTOYHUM BajoM

IPOKATYE 1 MPUTUCKAE MOKJIAJIEHUN PYJIOH 10 OCHOBHM B MOMEHT iX ONTUMAaJIbHOTO
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HarpiBy (t = 140-160 °C). HeBenukuii Baauk 61TyMHOTO PO3ILIABY, 1110 YTBOPIOETHCS
B TIPOIECI HAKOYEHHSI, 3aIIOBHIOE 1 BUPIBHIOE BCl HEPIBHOCTI MOBEPXHI 1 hopmye
OiTYyMHUI IIIOB Y3/TOBX Kpato pyJIoHy. Ha MammHi mpalitoroTh 2 JII0IMHU — OTIEpaTOp
1 TOMIYHUK.

[TokpiBenbHM MaTepiad — OITYyMHO-TIOJIMEPHHI HAIUIaBIIIEMUIN
PYJIOHHMI TiIpOi30JsLiHUN Marepian i3omiact. Jlo mepeBar aHoro
MaTepialy MO>KHA B1JIHECTH:

— JIOBTOBIYHICTBH (AaX 3 130IJ1ACT CIYKUTh 0J13bKO 20 POKIB)

— 130IJJaCT TOBHICTIO BIJAINOBIa€ BCIM HOPMAaTUBHUM BUMOTaM 3
MPOBEJICHHSI MOKPIBEJILHUX POOIT;

— 130IJJaCT BUTPUMYE BEJWKI HaBaHTAXXEHHs, HE PO3TPICKYETHCS 1 HE
JaMa€eThCA.

— TEIUIOCTINKICTH 130IIACT MOYKHA €KCILTyaTyBaTu Mpu TemiepaTtypi +130
rpaayciB L{enncis. MinepanbHa pucHUIiKa poOUTh MaTepial HECIPUHHATINBUM
710 BOTHIO.

— 130IUIaCT MEHII TOKCUYHHI B TOPIBHSAHHI 3 pyOepodaoM 1 oMy

noAiIOHMMHU MaTepiajgaMu, Ma€ CTIMKICTb 10 MPOPOCTAHHS 1 TISIIbHOCTI OaKTepi.

2.4.11 KanpKkymsiis mpaneBUTpart Ta 3apo0iTHOT TUIaTH

Kanpkyndmist nmpaneBuTpar Ta 3apoOITHOI IJIaTH BUKOHAaHA BIAMOBIAHO 10
OCTaHHIX JaHUX PO3IIHOK Ha OYJIBENbHI MaTepiajuv, BUPOOHM, BUKOPUCTAHHS
MaIliH Ta MEXaHi3MIB cTaHOM Ha TpaBeHb 2019 p.

[linpaxoBaHO OKpeMi Ta 3arajbHl BUTpPAaTU Ha BUKOHAHHSA KOXKHOI
OyZIiBenbHOI omepallii Mo BJIALITYBaHHS MOKPIBI Ta 3apOOITHY IUIaTy, HA OCHOBI
HiApaxoBaHUX 00’€MiB POOIT.

Kanpkynsiist mparieBUTpat ta 3apo0iTHOI IJIaTH BUKOHAHA Y MPOTPAMHOMY

komiuiekci ABKS, BiAMOBiTHO 0 I1F0YUX PECYPCHUX KOIITOPUCHUX HOPM.
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Po3paxyHku mpeacTaBieHl Y BUIJISA JIOKAIBHOTO KOIITOPHUCY Y TaOIUYHIN

dopwmi 1 HaBeaeH1 y EkoHomivHi yacTHHI.

2.4.12 BxaziBKu 10 BUKOHAHHS POOIT

Criouyatky roTylOTh OCHOBY: CTSDKKY OYMINAIOTH BIJ MUY 1 I'PYHTYIOTb
npaitmepoM. Butpara rpyatoBku marepiany 700-800 r Ha 1 m ocHoBu. Kinerp
PYJIOHY 3allpaBisIIOTh B MalIMHY «JIyu», Ha pami K01 3MOHTOBaHI1 1H(ppadepBOHUI
BUMPOMIiHIOBAY 1 KaTOK. Tpu HarpiBajdbHUX €JIEMEHTA, 3BEPHEHI JI0 MPUTUCKHOTO
BaJMKa, 3aKpUTI MeTaleBOl0 Kpuiukow. [loTik mnpomeHeBoi eHeprii, IO
BUIYCKAETHCSI BUIPOMIHIOBAYEM, CIPSIMOBAHMI Ha MICIleé KOHTAKTy OCHOBH 1
MOJIOTHA, WO HakiIeweThbes. [loTiM BMUKarOTh 1H(payepBOHI BUIIPOMIHIOBAUI,
MaIlIMHA POrpiBA€ThCA MPOTAToM 15-25 ¢, miciis 4Ooro MOYMHAETHCS MiAMIIaBICHHS
0iTyMy Ha HWKHIM TOBEpPXHI MOJIOTHA, SIKe TpUBa€ 1-3 c, MIC/IA YOTO YCTaHOBKY
BPY4YHY IMIPOCYBAlOTh B3JIOBXK poO3KaTaHoro pyiony. IIporpite mnonoTHuie
IPUTUCKAIOTh BAJMKOM JIO OCHOBH, sIKa HAarpiBa€TbCs OJHOYACHO 3 ITOJIOTHOM.
CryniHb po3irpiBy KOHTPOIIOETHCS MO IIUPHUHI CMY>KKH O1TYMY, BUIABICHOTO 3-TT1]]
PYJIOHY: CMYy)KKa CTIKaro4oro OITyMy MOBMHHA OyTH LIMPUHOIO OIU3bKO 1 cMm.
3aBASKHU MIBUIKOMY IMOBEPXHEBOMY PO3ITPIBY MOKPHUBHI MIAPH PO3M'SIKIITYIOTHCS
TinpkH Ha 0,5-0,8 MM, TOOTO PO3IrpiBa€THCS TUTHKU Majia YaCTHHA B'SA3K0i MaCH.

HarpiBanHs 1 TUTaBieHHS TIOKPUBHOTO IMapy BiAOyBaeThCs TUIBKU 3
HaIJIaBJIIOBAHOrO OOKy, 3 1HIIOro OOKy Matepian 30epiraeTbcsi 06e3 3miH. Ilpu
3YIUHII PYXY MTOCEPEINHI YXHITy paMy 3 HarpiBaJlbHUMHU €JIEMEHTaMH BiJIBEPTAIOTh
Bropy, 100 YHUKHYTHU NieperpiBy Marepiany. Yac HakoueHHs 10-MeTpoBOro pyjaoHy
ckianae 3-10 xB (3a5eKHO Bi MoaUDiKkallii MalllMHU 1 IOPU POKY).

KapHus3ni AUISSHKM TIOKpiBENb, a TaKOX MICIS TPOIMYCKy Tpyo i
BEHTWISIIIITHUX [IaXT MOCHIIIOIOTH JBOMA IIapaMH TOJOTHA Ha ITUPUHY HE MEHIIE

400 MMm.
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JlolaTKOBHI 1Iap B MICISIX MPUMUKaHb, a TAKOXK Y PO3KOJI00KaX BUKOHYIOTh
13 3a37aJI€T1b MATOTOBICHUX IMIMATKIB TOJOTHHII HAIUIABISIEMOTO 130muiacty. Ha
MPUMHUKAHHSX JIO BEPTUKAIBHUX MTOBEPXOHb HAKIIEWKY BUKOHYIOTh 3HU3Y BrOpy.

[pyHTOBKa MMOBEPXHI MOBMHHA OYTH BUKOHAHA CYILILHOIO, 0€3 IPOIMYCKIB i
po3puBiB. IpyHTOBKAa IOBMHHA MaTH MilHE 34YEIUIEHHS 3 OCHOBOIO, Ha
MPUCTABICHOMY JI0 HEi TAMITOH1 HE TOBUHHO 3aJIUILIATUCS CIIAIB B'SXKY4Oro.

BupiBHIOIOYI CTSDKKH CIIiJ] BJIAIITOBYBATH 3aXBAaTKaMH IIUPUHOIO 2-3 M MO
HaIPaBJISIOUNX.

Ha BnamTyBaHHsS KOXKHOTO €JIeMEHTa 130JIS111T 1 MOKPIBJI1 CJIiJI CKJIAJaTh aKT
orisAy mnpuxoBaHWX poOiT. TexHiyHI BUMOTH [0 BJAIMITYBAHHS KHJIAMY
T1APOI30JISIIII

— TIpH HAKJIEHII MOJIOTHUINA YKIa1atoTh BHamyck Ha 100 mum (70 MM 1o mmpuHi
MOJIOTHHUII] HIDKHIX IIApiB MOKPIBII AaxiB 3 yxujiom Ouibie 1,5%);

— MIIHICTh 3YEIJICHHS 3 OCHOBOIO 1 MK COOOI0 TOKPIBEIHLHOTO KHUJIMMA IO
CYLIIJIbHOMY MacTUYHOMY KJICEBOMY MPOIIAPKY (EMYJIBbCIMHHUM CKJIaj) - HE MEHIIIEe
0,5 MITa.

— JIOTIyCTHMAa BOJIOTICTh OCHOB: OeTOHHMX — 4 %, 1ieMeHTHO-Timannx — 5 %.

ToBmmHa mapy OITYMHOI MAacCTUKM JUIsl BJIAIITYBaHHS 3aXUCHOTO IIApy
CTaHOBUTH HE OLIBIIE 2 MM 3aJIe)KHO BiJ po3Mipy (pakiiiil rpaBito, IKUH MOBUHEH
OyTH TOBaHTa)XEHUU B MAacCTHKY Ha 2/3 CBO€I BUCOTH.

[Tpu npuiiMaHH1 TOTOBOI MOKPIBJI1 HEOOX1THO MEPEBIPATH :

— BianoBiAHICTE yKcia MiICKIIIOBAIBHUX (JI0JaTKOBHUX ) IIAPIB B CIIOJYYCHHSX
(MpUMHKAHHSX ) IPOEKTY;

— Konctpykiii npumukaHb (CTSHKOK Ta OETOHY) - MOBHHHI OYTH 3TJIAKEHUMHU
1 pIBHUMH, HE MaTH TOCTPUX KYTIB ;

— BiaBig Boau mo BCiM MOBEPXHI MOKPIBJI MO 30BHINIHIM a00 BHYTPIIIHIM
BOJIOCTOKaM - TIOBHHMIA, O€3 3aCTOI0 BOJIH.

He nomyckarorbes :

— llepexpecHa HakIeHKa TOJOTHUILL;
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— HasBuicTe Oynb0amiok, 3AyTTs, MOBITPSHHUX MIIIKIB, PO3PHUBIB, BM'STHH,

MPOKOJIIB, TyOUacToro Oy0BH, NaThOKIB 1 HAIIMBIB HA MMOBEPXHI MOKPUTTS.

2.4.13 TexHONOT1YHUN PO3paxyHOK 1 Ipadik BUKOHAHHS POOIT

Texnonoriunuii po3paxyHok 1 rpadik BUKOHAHHS POOIT BUKOHAHO 3T1IHO
KJIBKYJISIIT TapIEeBUTPAT Ta B MOCTIJOBHOCTI BUKOHAHHS POOIT TEXHOJIOTTYHOIO
IPOIIECY.

TexHoyOTTYHUN PO3paxyHOK 1 Tpadik BHUPOOHHUIITBA POOIT 300pa’keHO Ha
aucti 10 rpadiunoi yacTUHM.

2.4.14 MartepianbHO-TEXHIUHI pecypcu

[Totpeba B mammHax, 00JiaJlHaHHI, IHCTPYMEHTAaX, IHBEHTapl 1 MPUCTPOSIX

3a”HeceHa B Tabi. 2.12 ta 2.13

Tabmung 2.12 — TexniuHa xapakTepucTuka MamuHu «JIyd -5Y-01»

[Tapamerpu Tun
5Y-01

[ToryxHicTb, KBT 30
Hanpyra B Mmepexi, B 220/380
Hamnpyra B nanio3i ynpaniinas, B 36
Burtpara eneKTpoeH'epri'l' Ha M2 02
OJHOLIAPOBOI MOKP1BI1, KBT-roa no ’
[IIBuaKICT, HAKIEUKH, M / XB 2,0
["abaputu B TpaHCTIOPTHOMY TTOJIOKEHH1, M 1,3 x0, 45x0, 25
Maca MammHHu 3 KkabejeM, Kr 40
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HaliMmeHnyBaHHs Mapxka, | Kinb- Texuiuna
I'OCT | kicTb XapaKTEPUCTUKA
Kpan KC-4361| 1 -
Konteitnep as miaiiomy i3omiacta - 1 BanTtaxomix’ emuicts 500
KT, macca 30 Kkr
Kommpecop 1151 BUAAJIEHHS TAITY CO-2 1 | I[IpoxgykruBHicTh 28-30 M
Ta CMITTS 3 OCHOBH TTOKPIBIT 2 /a4, macca 140 kr
YcTaHoBKa J71s mogaul CO-51 1 [TpoayKTUBHICTB
IIEMEHTHOTO PO3YHUHY 3-4,5 .
HamiBrepTka i BUpiBHIOBaHHS - 1 -
/11 pO3YMHY B KyTax
Peiika-nipaBuiio assi BUPIBHIOBaHHS - 1 -
IIEMEHTHO-TIIIAHOTO PO3YNHY
Jlonata - 2 -
Higenip - 1 -
PiBeHpb OypiBesbHUI - 1 -
Kenpma mirykarypHa - 1 -
Macka 1J1s1 3aXHUCTy - 2 -
Oxynsipu 3aXHCHI - 2 -
IIliTka 11 HAaHECEHHS MACTUKU - 2 -
bayok micTkicTio 15 1 mis - 2 -
MAaCTUKH
Biapo - 2 -
Mitna - 1 -
Cokupa Tecasipcbka - 1 -

2.4.15 Bumoru 70 SKOCTI 1 mpUuiMaHHs pOOIT

[TpuiiManHs poOIT MO BIAIITYBaHHI MOKPIBJII MMOBUHHE CYIPOBOKYBATHUCS

pEeTENBHUM OTJISAIOM i1 TOBEPXHi, 0COOMBO O1JIsI BOPOHOK, BOJIOBI/IBITHHUX JIOTKIB,

B PO3K0JI00KaX 1 B MICIISIX MPUMHUKAHb JO BUCTYHAIOUUX KOHCTPYKIIIH HAJl JaXOM.

Buxonana pynoHHa MOKpPIBJIS HOBHHHA 3a/I0BOJIBHATH HACTYITHUM BUMOTaM:

— MarTu 3aJaHl yXWIH ;

— HC MaTu MiCHeBI/IX 3BOPOTHHX YXI/IJ'IiB, A€ MOXK€E 3aTpUMYBATUCS BOJA,

— TMOKpiBEJIbHUI KUJIUM MOBHHEH OyTH HAAIMHO MPUKICEHHHN IO OCHOBH, HE

PO3IIapOBYBATHCSA 1 HE MaTHU MIXYpiB, 3alaJMH ;
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— CMYTHU PYJOHHUX MarepiaiiB, II0 MEPEKPUBAIOTh TEMIIEPATYpPHO-yCaI0uHI 1
nedopmaitiitai mBK (rOpU30HTAIBHI Ta MOXWJI1) TOBUHHI OyTH PIBHUMH, HE

MaTH 3MOPIIOK, MOBHICTIO MEPEKPUBATH IIOB 200 MPUMHUKAHHS ;

— TOYKOBa TPHKJEHKA CMyTrd TMOBWHHA BHUKJIIOYATH MOXJIHBICTh 3CYBaHHS

CMYTH B OIK;

— CyXI BEpTHKaJIbHI JeopMalliiiti BU MOBUHHI OyTH PO3YHIIECHI;
— ¢irypHi 1 IJIOCKI METaJIeBi, TYMOB1 200 MJIaCTMACOB1 KOMIIEHCATOPH MOBUHHI

IIIJIbHO IPWISITATH 10 OCHOBHUX IIAPiB 130JIA1I11 ;

— BepxX damr B0JI0301pHOI BOPOHKM BHYTPIIIHIX BOJOCTOKIB HE ITOBHHEH

BUCTYTIATH HaJ MMOBEPXHEIO 130J1b0BAHOT OCHOBH.

[TonoTHO 1301MIacTy HE MOBUHHO MATH TPIIIUH, JIIp, PO3PUBIB, CKJagok. Ha
Kpaiikax IMOJIOTHA HE JOIMYCKAEThCs OUIbIEe 2-X HAIPHUBIB JOBKHUHOIO 15-30 MM.
Hanpusu 10 15 MM HE HOPMYIOTBCHL.

IlepeBipka BIJMOBIAHOCTI BHKOHAHHSI TOKPIBEIBHUX POOIT 3 PYJOHHUX
HAIUIABIIIOTbCS MaTepiajiB BUMOTaM IPOEKTY, HOPMATUBHHUX JIOKYMEHTIB 1
CTaHJApTIB  TMOBUHHA  3JIMCHIOBATUCS  IHCTPYMEHTAIbHO  (BUMIpIOBaHHS,

BUMNPOOYBaHHS) 1 BI3yaJIbHO, 3aJIEKHO BiJ] KOHTPOJILOBAHUX MapaMeTpiB.

2.4.16 Bka3iBKH 10 TEXHIKH OE3HEKH

1. Pobotn mo HakjIEHIl PYJOHHUX MAaTepiajliB HAILJIABISIEMHM CIIOCOOOM 13
3aCTOCYBaHHSAM 1H(PPAUYEpPBOHOTO METOJY TMPOBOASTHCS TUIBKH TIPH
BUKOPHUCTaHHI 3ac00iB 1HAUBIAyasbHOTO 3axucty (313). s 3axucty Tina
noBUHHI OyTH BuKopucTaHi Ope3entoBi komOiHe3onu (I'OCT 27653-88); ms
3axucty Hir - yepeBuku wikipsHi (I'OCT 28507-90), mna 3axucry pyk -
opesentoBi pykaBuii (I'OCT 12.4.010-75 CCBT); nns 3axucTy OpraHiB
nuxanHs - pecripatopu PY-60 ('OCT 17269-71). PoGouuit Ta nomaiiHii

OJISIT TIOBMHHA 30epiratucs B okpeMux Iadax;



110

2. Jlomyck poOouMx J0 BUKOHAHHS pOOIT MO HAKJICHIll PYJIOHHUX MaTepiajiB
JO3BOJISIETHCSL  MICHA OTJISIAY BUKOHPOOOM YHM MaWCTpOM CHUIBHO 3
OpuUragupoM IiJCTaBH 1 apanery;

3. Ilepen mouatkom poO6OTH HEOOXITHO MEPEBIPUTU CIIPABHUM CTaH 3aXHUCHOTO
3a3€MJICHHS;

4. BukoHaHHsi poOIT 3 yJamITyBaHHS TOKPIBEJb OJIHOYACHO 3 1HIIUMU
OyAiBEIbHO-MOHTQXHUMH pOOOTaMM Ha TOKPIBJIAX, T[OB'A3aHUMH 13
3aCTOCYBAaHHSIM B1IKpUTOTO BOTHIO (3BapIOBAaHHS TOIIO), HE TOMYCKA€ETHCS;

5. Ilicnst 3akiHUEHHS TIOKPIBEIBHUX POOIT BCl 3alMIIKU OITyMy, OOpi3KiB
PYJIOHHUX MaTepiaiiB MOBUHHI OyTH pETENbHO YyMaKOBaHi, MOKIAJCHI B
€MHOCTI, KOHTEHHEpH Ta CITyIIEHI 3 TTOKPIBJI 32 JIOMOMOTOK0 MEXaH130BaHUX
3ac00iB (KpullleBUE KpaHH, MIAUOMHUKH, JIEOIIKH 1 T.J.), IOTIM BHUBE3CHI Y

CIIEIlaJIbHO BiIBEACHI 30HM.

2.4.17 TexHiK0O-eKOHOMIYHI MTOKAa3HUKH TEXHOJOTIYHOT KapTH

3arajibHa TPUBAJIICTh POOIT CTAHOBUTH 37 JIHIB.

3arajbpHa TPYJOMICTKICTh BUKOHAHHSI KOMILJIEKCY POOIT:
Q%,,r = 130,47 mron-nH
Q"o = 124,0 mron-nH

[TuTomi mpareBuTpaTu:

Tox = Quar /' V =130,47/1350 = 0,096 (;mroa-an/m?)
ne V = (»’) - nuoma noxpisii.
Bupo6iTox Ha 01HOTO pOOITHUKA 32 3MIHY :

B =V/ Q.. =1350/130,47 = 10,35 (M?*/nroa-1H).
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2.4.18 TexHIKO-eKOHOMIYHI MOKa3HUKU KaJIeHIapHOTO Tpadiky

BuzHnauaemo HacTymHI TEXHIKO-€KOHOMIUHI TOKa3HUKHU Tpadiky:

1) cepemHs KUIbKICTh pOOITHHKIB:

Q. 124
N = —3a2 = = 4 .
cp T 37 (‘—IOH.),

2) KoediIlieHT HepiBHOMIPHOCTI pyxXy poOOUHnX:

1€ Nmax — MakcMMaibHa KUIBKICTh TIPAIliBHUKIB,;

3) xoediieHT HEPIBHOMIPHOCTI PO3MOIIJICHHS MPALEBUTPAT:

ne Qs — 3aiiBl mpareBTpaTH Ha OyHIBHUITBO, JIOA-TH, Qs — 3araibHi
mpareBTpaTi Ha OyMIBHUIITBO, JIFOI-IH.

4) xoediIlieHT HePIBHOMIPHOCTI pO3MOILJICHHS pOOOYHX B Yaci:

T
oy = =2 _ 068
T, 37

3ae

ne Tep — TpuBaJIiCTh pOOIT, KOJIM MpaLIOe POOITHUKIB OUIbIIE, HIK IX CepemHs

KUIBKICTb.
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2.4.19 OO6GnacTh 3acCTOCyBaHHS TEXHOJIOTIYHOI KapTH Ha BIIAIITYBaHHS

CKaTHOI MOKPIBIIi

TexHosioriyHa kKapTa po3poOsieHa Ha BIAIITYBaHHS MOKPIBJII 3 JIETKUX
XBUJISICTUX JUCTIB "OHymiH".

OnyniH 11e MOKpiBeIbHA CUCTEMAa, OCHOBY SIKOi CTAHOBUTH J1aXOBE TTOKPHUTTS
3 XBIJISICTUX JIUCTIB, BUTOTOBJICHUX 3 OPTaHIYHUX BOJIOKOH 1 MPOCOYECHUX OITYMOM.
Posmipu crangaptHoro apkyma 3 10 xBwismu 2000x950 mm. Bara 6 kr. Jluctu
MOXYTh OyTH BUKOHAH1 OJIHOTO 3 YOTUPHOX KOJIbOPIB: YEPBOHOT'O, KOPUUYHEBOTO,
3eJIeHOro abo 4opHoro. KpiMm JHCTIB B TOKPIBEIBHY CUCTEMY BXOJSTh KOHBKOBHE 1
YINI[OBHE €JIEMEHTH, EIEMEHTH PO3KO0J00KIB, 1110 TOKPUBAIOTH (PapTyXU, KApHU3HI
’KOJI00M, HANOBHIOBaul KapHW3a, JaxXOBl BIKHA Ta TMOKPIBEJIbHI BEHTUJISTOPH,
Ipo30pi XBUJISCTI JIMCTU Ta 1HIII enemeHTH. Jlo mepeBar mokpiBiai OHayIniH
BIIHOCUTHCSA 11 JIETKICTh, MPOCTOTa OOPOOKH 1 YCTAHOBKH, BHUCOKAa TEPMO- 1
3BYKOHETIPOHUKHICTh, JOBIOBIYHICTH HE MEHIIE 15 pOKiB, MIHMPOKUN BUOOTP

KOMIIJICKTYIOYHX.

2.4.20 Bu3HaueHHs] HOMEHKJIATYpH poOIT 3 BJIAIITYBaHHS MOKPIBIII

- IPUCTPii OOPEIIITKY;

- IOKPUTTS CKATIB MOKPIBIi;

- IOKPUTTS KOHUKA;

- IOKPUTTS Pa3xKeI00KOB;

- opopmienns Yimi;

-IIPUCTPId TPUMUKAHD JIO CTiH, MApareTiB, TPYyO;
- ycTaHOBKA BiKOH OHIYJIH;

- YCTaHOBKA MOKPIBEIIbHUX BEHTHWIATOPIB OHIYIIH.
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2.4.21 MartepianbHO-TEXHIUHI pecypcu
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[ToTrpeba B oOnagHaHH1, IHCTPYMEHTaX, 1HBEHTapl 1 MPUCTPOSX 3aHECEHA B

2.14

Ta6nuis 2.14 — MatepiaabHO-TEXHIYHI pecypcu

TUPCHU

Kon |HalimenyBanHs mauH, |[Ipu3HadueHHs KinbkicTh Ha nanka
MEXaHi3MiB Ta (Opuramy)
oOJnasHaHHS

1 |2 3 4

1 Enextponoxwurri OO0pi3ka TuCTiB 1 .

2 |Pyuni HOXHILI [Tigpi3ka KyTiB apKyia 1 wr.

3 Enexrponuna pyuna ~ OOpi3Ka JIMCTIB 1 .

4 |HoxiBka mo meraiy ~ OOpi3Ka JIMCTIB 1 .

5 Kusinka mo metany IIpaBka nucTiB 4 .

6 Aepo3zonbHuii 0anmon 3 | 3abapBiieHHs oOmWIsHUX 1 |1 1T,
(hapboro MOIIKOKEHUX TTOBEPXOHb

7  |Enextpompuisb 3 A Y CcTaHOBKA TBUHTIB 1 .
HacaJikoro (THI3IaMH)  |caMOHapi3arumux
JUIS TBUHTIB

8 |MonoTok craneBuii 3a0vBaHHS 1BAXIB 4 .
(Py4HHK)

9  |Pynerka mertaneBa 3amipu 1 mT.

10 |Peiika cknaana A IlepeBipka yxuiiB, piBHOCTI |1 miT.
yHIBEpcaJlbHa, H17CTaBH
JIOB)KWHA 3M

11 |PiBenb ~ [lepeBipka 1 .

TOPU30HTAILHOCTI
12 |Kucth MaxoBa 3MiTaHHS METaJeBOro MwiIy |2 mrT.
13 |lliTka BojoCsHA A [IpubupaHHs CMITTA Ta 2 .
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[Tponomxenus tadma. 2.14

14 |Kacka mist o6epiranas | 3axucT BifJ yaapiB 4 .
TOJIOBH BiJ] yJIapiB

15 |ITosic 3ano01 KU 3axucT BiJ MaaiHHSI 4 1.

16 |Oxynsipu 3aXUCHI 3axucT ouen 4 .

17 |PyxkaBwuiii A 3aXuCT pyK 4 mapu

18 |Tpan moHTa)XHUM [TepecyBanHs 110 TOKPIBIII 2 .

19 [Moty3ka MOHTaXHa A [IpuB'sizka poboUnX 10 4 .

KOHCTPYKITif
20 |lIBsxm 3a mpoeKTOM

2.4.22 BuMoru 10 SKOCTI 1 IpuiMaHHs poOIT

VY mporieci miArOTOBKY Ta BUKOHAHHS MOKPIBEIBHUX POOIT MEPEBIPSAIOTH:

- SKICTh JINCTIB METAJIOUEPETIHIIL;

- BIJICYTHICTb HOJIPSIMNUH, AepopMalliii, BATUHIB, HAJIJIOMIB, PO3MIpHU 1O
JIOB)KMHI,

- SIKICTb BUKOHAHHS OOpEIITKH - MEpPeTHH OOpenieTiH, BIICTaHb MIiX
JaTaMu Ta BIAMOBIAHICTH TPOCKTHOMY PIIICHHIO;

- HasABHICTb MPOKJIAJIOYHOTO T1APOI30JISIIIHHOIO MaTepialy;

- HasBHICTb TOPLEBUX, KOHUKOBUX, KAPHU3HUX IJIAHOK;

- TOTOBHICTh BCIX KOHCTPYKTMBHHMX €JIEMEHTIB JJii BHUKOHAHHS
MOKPIBEIbHUX POOIT;

- TNpaBWIbHICTh BUKOHAHHS BCIX NPUMHUKAHb JO BHUCTYMAIOUHUX
KOHCTPYKIIIH;

- IPaBWIbHICTh BUKOHAHHS BEHTHJIALIMNHOTO KaHAIY;

- MIPaBHJIBHICTh BUKOHAHHS KOHHKA, CHIOBH, KAPHU31B;

- MPaBWIbHICTh YCTAHOBKH 1 3aKPIIJICHHS JpaOUHU, TEPEX1AHUX MICTKIB,

CXOJIIB Ha J]axXy, MPaBWIbHICTh BIAIITYBAaHHS CUCTEMH BOJIOBIIBEICHHSI.
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[IpuiimanHs poOIT NMOBUHHA CYMPOBOJKYBATHUCS PETEIBHUM OTJISIOM ii
MOBEPXHI 1 OCOONHMBO B PO3KOIOOKAX, HAa KAPHU3HUX MJUISHKAX, B MICIISIX
BJIAIITYBAHHS KOHUKA, BCI1€T BOJIOBIIBITHOT CHCTEMH.

BukoHaHa MOKpiBIIs 3 METAJIOYEPETHIIl IOBUHHA 33/I0BOJIBHATH HACTYITHUM
BUMOTaM: Bara JHCTHU METaJIO4YepPEIulll, B TOMY YHCII1 KOHbKOBI €IEMEHTH MOBUHHI
OyTH MIUIbHO NPHUKPIIUICHI 70 OOpemiTku, 0e3 NEepeKoCiB, 3 JIOTPUMAHHSIM
HAXJIECTOK, 3 JOTPUMAHHSIM pO3Mipy BHUHOCY oOpemnitku. Ha moBepxHi JucCTiB
MeTaj0uepenuIll He TOBUHHO OyTH MONTKO)KCHb, 371aMiB, BM'STUH, TTOAPSIIHH.

BusiBiieHi pu orJisiii TOTOBOI MOKPIBJIi BUPOOHUY1 JIeeKkTH MOBHUHHI OyTH
BUIIPABJICHI JI0 3/1a4l OyAMHKY B €KCILTyaTallio.

[TpuiiMaHHs TOTOBOI MOKPIBJIi TOBUHHA OyTH 0(OpMIIEHA aKTOM 3 OI[IHKOIO
SIKOCT1 POOIT.

[TpuitMaHHsSI BUKOHAHUX POOIT MIJISITae Oy aKTaMU IPUXOBAHUX POOIT, B
TOMY YHCJII BHUKOHAHOI TapOi30Jsllii, TEIIOI30JIAIil, T1APOI30JIAIiNHOTO Iapy
(KO 11 €JeMEHTH KOHCTPYKIII €), MPHUCTPId aHTEH, PO3TIKOK, CTIHOK,
MaHCapAHUX BIKOH.

Bumoru 710 sKoCTi TOKPIBEIb 1 MPEIMETH KOHTPOJTIO HaBe ieH1 B Ta0uIll 2.15.

Ta6mus 2.15 — KonTposiboBaH1 apaMeTpu

Kon HailimenyBanHs Texniuni IIpenmet koHTpOIIO Crnoci6 Yac nposenenns | Binnosinansnuii
HPOLECIB 1 XapaKTEePUCTUKU KOHTPOJIIO Ta KOHTPOJIIO 3a KOHTPOJIb
KOHCTPYKIiH, 1110 OLIIHKH SIKOCTI IHCTPYMEHT
M ISraloTh
KOHTPOJIIO
1 2 3 4 5 6 7
1 PemeryBanHs Bigmosiguicte | Ileperun i piBHICTh | BumiproBanbuwmid, V nporeci ByniBenbuwmid
MIPOEKTY MOBEPXHi; petika KOH/IOP- pobotu MamcTep
AHTHUCETITYBaHHS 3M; BizyasibHO
2 VYknaganas Te x JIiHIfAHICTB, SKICTH BizyansHo 10 Te x Tex
TOPLEBOI IIAHKU KpiIUICHHS HIHYPY
3 VximagaHas Te x JIiHIAHICTE, SAKICTHh Te x Te x Te x
KOHBKOBOI IJIAHKH KpiMJIeHHs
4 VYknanaHas Bignosinnicts | ~ JliniiiHicTs, skicts | Bi3yansHo no VY nmponeci BynisenbHuit
KapHU3HOIO IIAHKU HPOEKTY KpiMJIeHHs LIHTYPY pobotn MaiicTep
5 MoHnTax Te x inpHicTh BizyanbHo Te x Te x
MOKPiBEJIbHUX (BIICYTHICTB
JIMCTIB 3a30piB)
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[Iponorxenus tadma. 2.15

6 JotpumaHHs Te x [punsranns auctiB | BumiproBaibHUi, Te x Te x
HaxJIECTOB 110 OJIUH JI0 OAHOTO pyJaeTka
LIMPYHI, IO
JIOBXKHHI1
7 SIanoBa Te x HassHicTb BizyanbHo Tex Te x
MIKIaIKOBOTO
nmcTa

2.4.23 TexHIKO-€KOHOMIYHI MOKa3HUKU TEXHOJOTIYHOT KapTH

3arajibHa TPUBAIICTh POOIT CTAHOBUTH /7 JIHIB.

3arajbpHa TPYJOMICTKICTh BUKOHAHHS KOMILJIEKCY POOIT:
Q%,,. = 88,00 moa-1u
Q"2 = 90,88 mron-nH

[TuTomi mpareBuTpaTu:

Tox = Quar /' V = 88,0/1650 = 0,05 (jmox-1u/m?)
ne V = (»*) - nuoma noxpisii.
Bupo6iTox Ha 01HOTO pOOITHUKA 32 3MIHY :

B =V / Q. = 1650/88,0 = 18,75 (m?*/mroxn-an).

2.4.24 TexHIKO-eKOHOMIYHI MTOKa3HUKH KaJIeHIapHOTO Tpadiky

Busnagaemo HaCTYITHI TEXHIKO-€KOHOMIYHI TTOKa3HUKHU Tpadiky:

3) cepenHs KUTBKICTh pOOITHHKIB:

88
= % =—=4 (dom.);

T 22

4) xoedilli€eHT HEPIBHOMIPHOCTI pyXy pOOOYHX:

1€ Nmax — MakcMMasbHa KUIBKICTh TIPAIliBHUKIB,;
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3) koedilieHT HEPIBHOMIPHOCTI PO3IOIIJICHHS MPalleBUTPAT:

Q. . 0
— 3aUu6 __
7, 8
3ae
ne Quuis — 3aliBi mpaneBTpaTM Ha OYHMiBHMUTBO, MHOA-AH; Qs — 3araibHi

npaneBTpaTi Ha OyIBHUIITBO, JIFOJ-/IH.

4) koe(ilieHT HEPIBHOMIPHOCTI PO3MOALIEHHS pOOOYHX B Yaci:

T
o, =<2 =12 _0,55
T, 22

3az

ne Te, — TpuBamicTh poOIT, KOJM Mpaloe PoOITHUKIB OUIbIIE, HIK iX cepenHs

KUJIBKICTb.

2.4.25 TexHomoris 1 YCTPiH «3€JI€HO1» MOKPIBIl

Texnosnoriuna kapta po3po0iieHa Ha BIAIITYBAaHHS «3€JIEHOT» MOKPIBIIL.

CyuacHi MaTepiaiy 103BOJISIIOTH BUKOHYBATH SIKICHE Ta IIBHKE 03€JICHECHHS
JaxiB caMmocTiiHO. B sikocTi Temoizonsawii Moxe OyTH BHKOPHCTAHO MIHOCKIIO,
HiHOMOJICTUPOJ, TOJiypeTaH, sKa YyKJIAJaeTbCs Ha IUIUTY TEPeKPUTTS 3
napoizojsiiero. Jisg  rigpoi3onsiii  3aCTOCOBYIOTH  CHeEIllabHI  MeMOpaHu 3
3aXMCTOM BiJ] IPOHUKHEHHS KOPEHiB. [lpeHax y BUTJISIII TPaBilo JO3BOJISIE BIABECTU
HAJTUIIKA BOJIOTH, Y BUIVIAAI (UIbTpa MK TIPYHTOM 1 HHXKHIMHM IIapaMu
3aCTOCOBYETHCSI T€OTEKCTUIIbHI MaTepia.

Cnig po3yMiTd, MO pOCIMHAM Il pOCTy MOTpiOHO TIPYHT 1 BOJIOra,
BIJIMOBITHO TEXHOJIOTISI BJIAIITYBaHHS «3€JICHOI» MOKPIBJI Mepeadayae CTBOPEHHS
0C00JIMBOT KOHCTPYKIIIT Y BUTJISII MUPOTa, B IKOMY KOXEH LIap BUKOHYE CBOI MEBHI

byHKITI.
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2.4.26 BuzHaueHHs1 HOMEHKJIATypu poOIT 3 BJIAIITYBaHHS MTOKPIBII

[TomapoBa Oy10Ba cUCTEMU «3€JI€Ha TIOKPIBIIS» MA€ BUTIISL

> T[ippozonsuiiHuit map. B gkocTi rifpoizonsdmii  3aCTOCOBYETHCA
cneriaibHa MeMmMOpaHa, sfKa HE MPOIyCKae BOAY 1 OropoJkKye OyAiBIIO BiJ
IPOHUKHEHHS BcepenuHy Bojord. ONTUMalbHUM BapiaHT - TOJIMEpHA
ripoi3osisiiiiHa MeMOpaHa M'sIKOT CTPYKTYPH 3 3aXHCTOM BiJ] KOPIHHS.

> Temnoizomsuiauii map. Ternoi30aaiiHuil MaTepiai, y SKOCTI SKOTO
MOK€ BHUCTYIATH, SK MHOCKJIO, TaK 1 3BUYAiHI MIHOMOJICTUPOJ Ta IMOJiypeTaH,
YKJIaJIa€ThCsl HA OETOHHY OCHOBY 3 ITapoi30JIAiieto abo Ha iepeB'ssHy oopenniTky. Lle
JI03BOJISI€ YTPUMYBATH B OyIMHKY TEILJIO 1 HE POMYCKAaTH BCEPEINHY XOJI0, HABITh
y pa3l HaKOMWYEHHS XOJIOJHOI BOJIU BCEPEAMHI «3€JCHOI» MOKPIBIi, a TaKOXK Y
BUIAJIKY PAaTOBUX 3aMOPO3KIB.

> JlpeHaxxuuii map. JpeHax HEOOXiAHWM JIs TOro, 00 BIBO3UTH Bij
KOPIHHSL POCJIMH 3aJMILKH BOJIOTH 3 METOIO 3amoO0iraHHs rHUTTIO. g apeHaxy
MPEKpacHO MiAXOIuTh IeOiHb, abo TrpaBiil. Xopommil BifBiL Boau Oyne
3MIIACHIOBATUCS, SKILO MMOKPIBJISA Ma€ JOMYCTUMHUM YKIiH. 19

> Oinprpytounii map. Lleit map cmyxuth s 3ano0iraHHs MONaJ aHHS B
JPEHAKHUU IIap YacTUHOK IpyHTY. JiI4 1pOro ManJaH4YuK 3acCTUTalOTh
TE€OTEKCTUIIEM, IKUH TIPEKPACHO MPOIMYCKAE 1 BOY, 1 MOBITPSI.

> [pynrosuii map. CKiax IpyHTOBOrO CyOCTpaTy MiJA0UpParOTh, BUXOIMUH 3
pOCHHH, sIKI OyAyThb BUKOPHUCTOBYBATHUCS Y BHUCAAIl. SIKIIO «3€JeHa» MOKPIBIIA
€KCTeHCHBHA, TOOTO mependayae BUPOCTAHHS TUTLKM Ta30HHOI TPaBU, TO JOCUTH
mapy IpyHty 100 mMm. VYV pa3i MOHTaXy IHTEHCHUBHOI MOKpIBJIl IIap IPYHTY
HacunaroTh 6Jau3bko 600 MM.

> Pocnunnuii map. Ile 6e3nocepeHb0 Ti POCIMHU, SIKI BUCAIKYIOThCS Ha
MOKPIBJI, IJIi 4Or0 HaW4acTile MmiaOuparoThCs BHUAM, CTIAKI 10 TOCYXH, COHIIS,

BITPIB Ta IEpenajiB TeMIIEpaTypH.
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2.4.27 BuMoru 10 SKOCTI 1 TpuiMaHHs poOIT

[TpuiimanHs poOIT MO BIAIITYBaHHI MOKPIBJII MMOBUHHE CYIPOBOKYBATHUCS
peTeNbHUM OIJISIIOM i1 TOBEPXH1, 0COOIMBO O1I1 BOPOHOK, BOJIOBIIBITHUX JIOTKIB,
B PO3KO0JIOOKAX 1 B MICISX MPUMHUKAHb JIO BUCTYMAIOUUX KOHCTPYKIIIN HAJl JaXOM.

BukoHnaHna 3eneHa MOKpiBIs HOBUHHA 33JJ0BOJIbHATA HACTYITHUM BUMOTaM:

— MaTH 3aJ]aHl yXUJH ;

— He MaTH MICIIEBUX 3BOPOTHUX YXUJIIB, JI€ MOXE 3aTPUMYyBATHUCS BOJA;

— CMYTH TIIPOI30JIAIIHHUX MaTepiajiB, 10 MEPEKPUBAIOTH TUIOLLY MOKPIBIII
MOBUHHI OyTH PIBHUMH, HE MAaTH 3MOPIIIOK, TOBHICTIO MEPEKPUBATH 1IOB 200
IPUMUKAHHS |

— CyXl1 BepTUKaJIbHI AehopMalliifHi IIIBU TOBUHHI OYTH PO3UHIIICHI;

— (irypHi 1 IJIOCKI MeTaleBl, TyMOBI 200 MJIaCTMAacOBlI KOMIIEHCATOPH MMOBUHHI
IIIJIbHO TIPWISITATH 10 OCHOBHUX IIAPiB 130JIA1I11 ;

— Bepx uall B0J030IpHOI BOPOHKM BHYTPIIIHIX BOJIOCTOKIB HE ITOBHUHEH
BUCTYTIATH HaJI MOBEPXHEIO 130]1b0BAHOT OCHOBH.

[TonoTHO yciX HE TOBUHHI MaTH TPIIIUH, Aip, PO3PUBIB, CKJIa0K. Ha kpaitkax
MOJIOTHA HE JIOMYCKAEThCS Oliblle 2-X HaApuBIB AOBKUHOIO 15-30 mm. Hagpusu 10
15 MM HE HOpMYIOTBCHI.

[lepeBipka BiAMOBIIHOCTI BUKOHAHHS IMOKPIBEJIIBHUX POOIT 3 3€JIeHUX
MOKpPiBEJh MOBUHHI JOTPYMYBATHCh BUMOTaM MPOEKTY, HOPMATHUBHUX JOKYMEHTIB
1 CTaHAapTiB TOBMHHA 3JIMCHIOBATUCS 1HCTPYMEHTAJIbHO (BHMIPIOBaHHS,

BUIIPOOYBaHHS) 1 Bi3yalbHO, 3aJI€KHO BiJ KOHTPOJIHOBAHUX MapaMeTpiB.

2.4.28 TexHIKO-€KOHOMIYHI MMOKa3HUKHU TEXHOJIOTTYHOI KapTh

3arajibHa TPUBAJIICTh POOIT CTAHOBUTH 28,5 JHIB.

3aranbHa TPYJOMICTKICTh BAKOHAHHS KOMILJIEKCY POOIT:

Q%,.r = 30,2 moxa-nH



Q"sar = 28,5,0 moa-nu
[TuTomi mpareBuTpaTu:
Tox = Quar /' V =28,5/1650 = 0,02 (mox-1u/m?)
ne V =(n*) - nuoima nokpisJi.
Bupo6iTox Ha 01HOTO pOOITHUKA 32 3MIHY :

B =V / Q. = 1650/28,5 = 54,64 (m?/mron-an).
2.4.29 TexHIKO-eKOHOMIYHI MOKa3HUKH KaJeHIapHOTrO Tpadiky

Busnagaemo HACTYITHI TEXHIKO-€KOHOMIYHI TTOKa3HUKHU Tpadiky:

5) cepemHs KUTBbKICTh pOOITHHKIB:

_Q,. 285

° T 37

=16 (won.);

6) KoedilieHT HEPIBHOMIPHOCTI PyXy pOoOOUHX:

N
al_ - :E::L!
N 16

max

1€ Nmax — MakcUMalibHA KUTBKICTh TIPAIliBHUKIB;

3) koedilieHT HEPIBHOMIPHOCTI PO3IOIIJICHHS MPaIleBUTPAT:

az — Qsaﬁe — O —
Q.. 285

ne Qs — 3aiiBl TpareBTpaTd Ha OYAIBHUITBO, JOA-TH, Qaar
IpaleBTPaTH Ha OYAIBHHUIITBO, JIFOJI-JH.

4) xoediIieHT HePIBHOMIPHOCT1 pO3MOILICHHS pOOOYHX B Yaci:

T
azzﬁzézo’eg
T 37

3ae
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— 3arajipHi

ne Te, — TpuBamicTh poOIT, KOJM Mpaloe PoOITHUKIB OUIbIIE, HIK iX cepenHs

KIJIBKICTb.



121

2.4.30 BapianTHe MopiBHSIHHS

B naniit MKP mu po3po6uiin 4oTHpu TEXHOJOTIYHI KapTH Ha BJIAIITYBAaHHS
nokpipm. OpHa 3 HUX — Ha BJIAIITYBaHHS MOKPIBIl 3 OITYMHO-IOJIMEPHOIO
PYJIOHHOTO MaTepialy Mapku AKBai3oJ, JApyra — Ha BJAIUITyBaHHS MOKpPIBII 3
130IJIaCTy 3 BUKOPHUCTAHHSAM 1H(pauepBOHUX BHUIIPOMIHIOBAUIB; TPETS — CKaTHa
MIOKPIBJISI, @ UETBEPTA — «3€JICHA» MOKPIBJIS.

Mertoto Takoi poOoTH OyJI0 MOPIBHITU 3aTpaTH Mpalli Ta Yacy Ha BUKOHAHHS
MOKpIBi, 00 oOpaTy OUIBII palrlioHATBHUNA Ta BHUTIIHHUM CIOCIO BUPOOHUIITBA
poOiT.

3aranpHa (akTHMYHA TPYJOMICTKICTE BUKOHAHHS pPOOIT 3 BIAIITYBaHHS
MOKpIBJI 3 AKBai3zony ckiana 19,28 mon-1H, a TpuBaiicT — 14 qHIB.

3aranbpHa (paKkTU4YHA TPYJOMICTKICTH BHUKOHAHHS POOIT 3 BIAIITYBaHHS
MOKPIBJII 3 3 130IJ1aCTy 3 BUKOPUCTAHHSIM 1H(pauepBOHUX BUMPOMIHIOBAYiB CKJIaia
130,47 nron-mH, a TpUBANICTh — 37 AHIB.

3aranpHa (aKTHYHA TPYJAOMICTKICTh BHKOHAHHS POOIT 3 BIAIITYBaHHS
ckaTtHoi nmokpisii ckiana 88,00 mroa-1H, a TpUBATICTh — /7 JHIB.

3aranbHa (aKTUYHA TPYIAOMICTKICTH BHMKOHAaHHSA POOIT 3 BIAIITyBaHHS
«3eJICHO1» MOKPIBII ckiana 28,5 JoA-/1H, a TPUBAIICTh — 28,5 JHIB.

OT1xe, MOXHA 3pOOUTH BUCHOBOK, 1110 EKOHOMIYHO €()EeKTUBHILIE Ta IIBU/IIIE
BUKOHATH TIOKPIBJIIO CKATHOI MOKPIBIII € €KOHOMIYHUM BapiaHTOM, OCKUIBKHU IIeH
BaplaHT Ma€ HATMEHIINI MOKa3HUK MPUBEIEHUX BUTpAT — 1924,45 Tuc. rpH., a Tomy
eKOHOMIYHHM edekT —353,66 Tuc. TpH. y TMOPIBHAHHI 3 JOPOKYUM BapiaHTOM

OyniBaunTBa — 2278,11THC. TpH.
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2.5 Opranizaiiis Oy1iBHUILITBA

2.5.1 OTpumaHHsI 103BOJTY Ha BUKOHAHHS OY/1BEJIbHO-MOHTaXHUX POOIT

J103Bia1 Ha BUKOHAHHS OyAiBENBHUX POOIT — L€ JOKYMEHT, IO 3acBIAYY€
MpaBO 3aMOBHHUKA Ta MIJPSAIHMKA HA BUKOHAHHS MIATOTOBUMX (SIKIIO MiATOTOBYI
poOoT He OyiM BHKOHAHI paHINIE€ BIAMOBIIHO JO JO3BOJY HAa BUKOHAHHS
HIATOTOBUMX pOOIT) 1 OyIIBENbHUX POOIT, MIAKIIOYEHHS 00'eKTa OYIIBHUITBA JO
1HKEHEpHUX MepeX Ta cropyd. Jl03Bi1 Ha BUKOHAHHS KOHTPOJO OYIiBEIbHUX
pOOIT HAAETHCS 1HCIEKUISIMU JEPKABHOTO apXITEKTYpHO-OYAi1BEIBHOTO HATIISLY
[21].

Jlns oneprkaHHs J103BOJY Ha BUKOHAHHS OyaiBEJIBHHUX POOIT 3aMOBHHMK Ta
HIIPSITHAK MalOTh TOJATH IO BIAMOBIAHOI 1HCIIEKINT JEPXKABHOTO apXITEKTYpPHO-
OyAiBETHPHOTO KOHTPOJIIO MUCHMOBY 3as1BY, 11O SIKOT TOIal0ThCS:

1) nOKyMeHTH BiJ 3aMOBHHKA Oy/I1BHUIITBA:

— JIOKYMEHT, 110 3aCBIIYy€ MPABO BIACHOCTI Y1 KOPUCTYBAHHS 3€MEIbHOIO

JUJISTHKOT0, 200 JTOTOBIp cynepdillito;

— TMpOEKTHA JOKYMEHTAIlisl Ha OyIiBHUIITBO, TIOTO/)KEHA Ta 3aTBEP/’KEHA B

MOPSAJKY, BU3HAUEHOMY 3aKOHO/IaBCTBOM;

— BIJJOMOCTI PO 3/A1MCHEHHS aBTOPCHKOI0 1 TEXHIYHOTO HATJIAY;

— KOmis JOKyMEHTa, L0 TMOCBIAYy€ NpPaBO BIACHOCTI Ha OYJUHOK YH
cropyy, abo MIUCHMOBOI 3TOM MOTO BIACHUKA HA MPOBEJCHHS 3a3HAYCHUX POOIT
(y pasi 3aiiicHEHHsSI peKOHCTPYKIIii, pecTaBpallii, KamiTaJbHOr0 PeMOHTY 00'€KTIB
MICTOOYyBaHHS);

— (inaHCOBa 3BITHICTH, IO CKJIAJAETHCS BIAMOBIAHO 10 cTarTi 11 3akony
VYkpainu «[Ipo byxrantepcekuii 00diK Ta (piHAHCOBY 3BITHICTh B YKpaiHi», Ta
KOITisl JIIEeH31i Ha 3A1MCHEHHsI IsUIbHOCTI 3 HaJaHHSA (IHAHCOBUX TOCIYT,
3aCB1IY€HA B YCTAHOBJIEHOMY 3aKOHOM MOpPSAAKY (Y pasi 31iiCHEHHS Oy/1IBHUIITBA,

o nepeadavae mpsiMe abo ormocepe/IKkoBaHe 3adydyeHHs (PIHAHCOBUX aKTHBIB BiJ
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Gb13ugHUX 0Ci0).
2) MTOKyMEHTH BiJl MAPSITHUKA Oy [IBHUIITBA:

- KOIii yCTaHOBYHUX JIOKYMEHTIB Ta CBIJOITBA MPO JACP>KaBHY PEECTPAILIiIO;

- Korisl JiIeH31i Ha BUKOHaHHSA (GYHKIIN TeHOApsSAHUKA OyJAiBHHUIITBA
00'exTa, 3aCBITYCHA B YCTAHOBJICHOMY 3aKOHOM TMOPSAIKY;

- 710roBip (KOHTPAKT) MiApsAy Ha OyAIBHUIITBO 00'€KTa;

- JIOKyMEHT IIpO MPU3HAYEHHS BiAMOBIIaJbHUX BUKOHABIIIB POOIT;

- BIJIOMOCTI TIPO KBami(hiKaIlito Ta JOCBIJ CIEIIaNICTIB, IKI OpaTUMyTh
y4acTh Y BUKOHAHHI 3aMOBJICHHSI,

- TPOMO3UIi HIOA0 3aMyYeHHS CyOmiApsATHUKIB.

- Posrmsan 3asBu, TPUUHATTSA PIMICHHS NP0 HAJAaHHA [03BOJy Ha
BUKOHAHHS OyaiBebHUX poOIT abo Mpo BIAMOBY y MOro HajJaHHI, BUJadya Ta
peecTpairisi 103BOJy Ha BUKOHAHHS OyaiBeabHUX poOiT (abo BiIMOBU B HOTO
HaJIaHH1) 31MCHIOIOTHCS 1HCIEKIISIMH JIEPKABHOTO apXITEKTYPHO-0Yy11BEIBHOIO
KOHTPOJIIO TIPOTATOM MICSIIs 3 THS peecTpallii 3asBu. [lizcraBamu 175 BiIMOBU y
HaJIaHH1 JI03BOJIYy Ha BUKOHAHHSI OY/IIBEIbHUX POOIT MOXKYTh OYTHU:

- HETOJIaHHS JIOKYMEHTIB, HEOOXIMHUX JJIsi NMPUNHATTS PIIICHHS MPO
HaJaHHS TaKOTO JI03BOJY;

- HEBIAMOBIHICTh IMOJAHUX JOKYMEHTIB BUMOTaM 3aKOHOJIaBCTBA;

- BUSBIIEHHS HEJOCTOBIPHUX BIJOMOCTEH y MOJAHUX JTOKYMEHTaX.

Haganus no3Bosly Ha BHKOHAHHA OyIiBEIbHUX pPOOIT 3A1MCHIOETHCS Ha
Oe3oriaTHIM OCHOBI. J[03Bi1 Ha BUKOHAHHSA OY/IBEIBHUX POOIT HATA€ThCS Ha
HOPMAaTUBHUHM CTPOK OyIBHUIITBA 00'€eKTa a00 HA CTPOK Jii T0TOBOPY (KOHTPAKTY)
mipsay Ha OyAiBHMIITBO 00'exta. [lisi A03BOJYy MOXXe OYTH TIPOJIOBXKEHA 3a
3BEpPHEHHSM 3aMOBHMKA Ha CTPOK HE OUIbIIE OJTHOTO pOKy. Jl03Bi1 Ha BUKOHAHHS
OyniBenbHUX POOIT MOXKe OyTH CKacoBaHO (aHYJTHOBAHO) 3a PIIMICHHSM 1HCIIEKITT
JIEPKABHOTO apXITEKTYPHO-0YA1BEILHOTO KOHTPOJIIO Y pa3i:

MOJIaHHSI 3aMOBHUKOM 3asiBH IMPO CKAacyBaHHS (aHYJIIOBaHHs) J03BOJIy Ha

BUKOHAHHS OyAiBEIbHUX POOIT;
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BUJIaul Ta TepepeecTpallii JT03BOJIy Ha BUKOHAHHSA OYIIBEIBHUX POOIT 3
MOPYIICHHSM BUMOT 3aKOHO/IaBCTBA;

HAsBHOCTI BIJIOMOCTEH TMpPO NPUIUHEHHS IOpUAWYHOI ocobu  abo
MIMPAEMHHUIIBKOT JISTTBHOCTI (DI3UYHOI0 0CO00I0 - MiANPUEMIIEM (3aMOBHUKOM,
TE€HIIPOCKTYBAIbHUKOM, TE€HTIIPSITHIKOM);

CUCTEMAaTUYHOTO TOPYIICHHS 3aKOHOJABCTBA y cdepl OyMiBHUIITBA Ta
apxITEKTypH MiJ Yac MPOBeICHHS OYyiBEIbHUX POOIT

MIEPENIKOKAHHS TIPOBEICHHIO TIEPEBIPOK MOCATOBUMHU OCOOAMM THCTIEKITIH
JIEP’KABHOTO apXiTEeKTYPHO-OYiBETHHOTO KOHTPOJIIO;

SKIIO TPOTATOM TPHOX MICAIIB 3 JHS BHUAA4l JO3BOJly HAa BHUKOHAHHS
OyaiBeTbHHUX POOIT HE po3movaro OyaiBeNbHI podotu [25].

VY pasi gkmo npaBo Ha OyAIBHUITBO 00'€kTa MICTOOYIyBaHHS TEepeaaHo
1HIIIOMY 3aMOBHUKY 200 3MiHEHO OyiBeNIbHY OpraHi3allito (TeHIAPSIHIKA), T03B1I
Ha BUKOHAHHS OY/IBEIbHUX POOIT MIJIsATae epepeecTparlii.

[TepepeecTpartis 103BOTY Ha BUKOHAHHS Oy IIBEIBHUX POOIT 3MIMCHIOETHCS Y
MOPSAAKY OTPUMAHHS JI03BOJIy Ha BUKOHAHHS OY/IBEIBHUX POOIT.

3niiicHeHHs OyaiBebHUX pOoOIT HA 00'eKTax MICTOOYMyBaHHs O0€3 103BOTY Ha
BUKOHAHHS OyAiBeTbHUX poOIT abo HOro mepepeecTparlii, a TaKoXK 3/IHCHEHHS HE
3a3HAYCHMX Y JI03BOJI1 OyA1BEIbHUX POOIT BBAXKAETHCSA CAMOBUIBHUM Oy 11BHUIITBOM

1 TSTHE 32 cOO0I0 BIAMOBIAANBHICTD y BUIIISAI aaMiHiCTpaTUBHOTO mTpady [24].

2.5.2 Po3paxyHOK 1 TPOEKTYBaHHS KaJEHIAPHOTO IIaHy BUKOHAHHS POOIT 1O

00’€eKTYy

Kanenpgapauit minaH — 11e Takuid MpOEKTHO-TEXHOJOTTYHUIN JOKYMEHT, SKUN
BH3HAUYA€ TMOCIIJOBHICTh, IHTEHCHUBHICTh 1 TPHUBAJICTh BUKOHAHHS pOOIT, iX
B3a€EMOIIOB A3aHICTh, @ TaKOX IMOTpeOy B MaTepiajax, TEXHIYHUX, TPYAOBHX,

(biHAHCOBHX Ta IHIIUX pecypcax, siKi BAKOPUCTOBYIOTHCS B OYIBHUIITBI.
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Kanenngapuuii miian Oy1iBHUIITBA Y BUTJISI1 JTIHIHHOTO Tpadika Mpu3HauyeHun
JUIS BU3HAYEHHSI TMOCIIZIOBHOCTI CTPOKIB BHKOHAHHSA 3arajbHO Oy/iBEJIbHUX,
CIelialbHUX 1 MOHT@XHUX POOIT, 110 3IMCHIOIOTHCS NMpHU 3BeleHHI o0'ekta. Lli
CTPOKH BCTAHOBJIOIOTH B PE3yJbTaTi pamiOHATbHOI YB'S3KHM CTPOKIB BHUKOHAHHS
OKpPEMHUX BUJIB POOIT, OOMIKY CKJIaay Ta KUIBKOCTI OCHOBHHUX PECYpCIB, B MEpIIY
yepry poOoumx Opuraj i BeIyduMX MEXaHI3MiB, a TaKOX CHEeHU(IYHUX YMOB
OKpPEMOI'0 ManJaH4YuKA.

[Ipu po3pobIi KaJeHAapHOro IUIaHy KEpYyIThCs HOpMaMH TPUBAJIOCTI
oyniBauirBa. Ckian Opuranu, kBamidikailio 1 po3psau poOOYHX MPUHUMAEMO Y
BinnosigHocTi 3 EHiPoMm (Ha BignmoBigHi po6oTH).

Kanennapuuii miaH BUKOHAHHSA POOIT MO O00'€KTYy BUKOHYETHCS y Takid
MMOCJI1JOBHOCTI:

— CKJIQJIA€ThCS TIEpETiK POOiT;

— 10 POOOYUM KpECIEHHSIM MiIPaXOBYIOThCS X 00’ eMu;

— 00UPAIOTHCSI METOIM BUKOHAHHS KOKHOT'O BHAY POOIT Ta HEOOX1THOCTI AJIs
iX BUKOHAHHS MEXaHI3MaMU;

— PO3pPaxOBYIOThCS TPYAOEMHOCTI poOOIT B JIIOJUHO-THAX 1 TOTpiOHA
KUJIBKICTh MEXaHI13MIB;

— BCTaHOBITIOETHCS 3MIHHICTD POOIT;

— BU3HAYAEThCA CKIIa Opuranm;

— PO3pPaxOBYETHCS TPUBAIICTH KOKHOTO BUY POOIT;

— CKJIa/laeThesl rpadik BUKOHAHHS POOIT.

BukoHanHs poOIT NTPOBOAMUTHCA B TEXHOJIOTTYHIA TMOCHTIOBHOCTI 13

3a0e3MeYeHHIM SIKOCTi 1 Oe3mnexu mpaii mo JIBH [30].
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JIns1 cknazieHHs B11oMOCTI 00’ €MiB Oy/11BEIbHO-MOHTOXKHHUX POOIT HEOOX1THO

CKJIACTH TIepesiK poOIT y BIJAMOBIIHOCTI 3 HOMEHKJIATYpPOIO, IO MPUUHATA IS

naHoro tumy o0’ekta. [locmioBHICTH 3amucy poOIT MOBMHHA IOBTOPIOBATU

TEXHOJIOTII0 iX BHUKOHAHHA Ha OyaMaiiimaHuunky. BcraHoBieHi 00’emu poOIT B

M0JIaJIbIIIOMY BHUKOPHUCTOBYIOTBCS U PO3paXyHKy rpadiky BUKOHAHHS poOIT MO

00’exTy (Tab:. 2.16).

Tabnung 2.16 — BinomicTs 06’€MiB OCHOBHHX OY1BEIbHO-MOHTaXHHUX POOIT

T1pOoi30JIsIii

Ne Hazpa poGoTu Ox. dopmysu MAPaxyHKy B Kin-tp
BUM. udpoBUX BUpazax

1 2 3 4 5

1 3pizanHs pocauaHOoro mapy | 1000 (a+20)*(b+20) *3 1153
3a 3 pasu M2 1000 ’

5 [TonepenHe nnanyBaHHS 1000 (a+10)*(b+10) 265
TepUTOPIi M? 1000 '

3 OcraTouHe MmIaHyBaHHs 1000 (a+10)*(b+10) 265
TepuTOopii M2 1000 '

4 MexaHniuHa po3poOKa 100 13 E{ 28.2
IPYHTY B KOTJIOBaH

V1 = S*L/100

5 | Pyuna nopobka rpyHTy 100 m? 17,5

6 BpamTyBaHHﬂ MIIIaHO1 100 2 175
HiATOTOBKH

7 F?igiﬁiﬁ; (bynnamenTis M JTUB. PO3/iT OCH. 1 QyHI. 523,2
BnamryBanus

8 | ropuzoHTaNBHOI 100 m? Lxb/100 1,55




[Iponorxenus Tadma. 2.16

127

miBa

1 2 3 4 &)

g | Brammysamns | 000 L x Sy /100 3,41
BEPTHUKAIBHOI T'1IpO130JIALI1]

10 MOHTa}K TJTAT HeperI/ITTZSI — 50 Hary 42
M1IBATy IUIOLICKO 10 S M

11 MOHTa}K TJTAT HeperI/ITTSIZ — 10 MIAHY 81
niaBany rmioieto a0 10 m
MOHTaX IUIUT NEPEKPUTTS

12 | migBany momero OubIe IIIT. 10 TUIaHY 32
10 M

13 | EeKTpO3BapioBanHs 1 L1 =155 x0,6 = 93 93,0
MOHT)KHUX CTUKIB

14 | 3anuBka msiB 100 = Z A 100 = 11.5 11,5

nBa

15 BnamTygaHHﬂ . — 6
CaHTEXHIYHUX BBOIB

16 BHaIHTyBaHH.H . IIT. 3
EIEKTPOTEXHIYHUX BBOJIIB

7 | SacHrka masyx 100 w® Vi=30 30
byHIaMEHTIB

18 B.eTOHHa TIATOTOBKA HIA 100 m? 10 TUTaHY 12,43
1JIOTH
MypyBaHHs HECy4nux

19 | 30BHIIIHIX CTIH 3 LETIH O M2 V1=L*H*6 - Vipoen = 260,0 260,0
=0,51m
MypyBaHHs HECy4nux

20 | BHYTpILIHIX CTIH 3 UErIU & M V1=L*H*6 - Vipoew = 181,18 181,18
=0,38 m

21 MoHTax MIHT neperH;rT;{ — 50 Hary 42
1 moB. moLIEIO 10 S M

29 MoHTax MIHT neperHT’zm — 10 MIAHY 75
1 moB. momero 10 10 m

23 MoHnTax mmr HeperHTTg — 10 Ay 16
1 moB. momrero 611. 10 M

24 | EreKTPO3BApIOBAS . Ly = 133 x0,6 = 76,2 76,2
MOHT)KHUX CTUKIB

25 | 3anuBKa LIBiB 100 m = Z = " /100 = 8,92 8,92
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popiziB

1 2 3 4 5

MypyBaHHs HECy4nux | kk S _

26 | 30BHIIIHIX CTiH 3 LErTH & M Vi =LAH%6 - Vipoew = 242,5 2425
=0,51m
MypyBaHHs HECy4nX

27 | BHYTPIIIHIX CTIH 3 HETIH & M2 V1 =L*H* 6 - Vipoenm = 165,3 165,3
=0,38 m

28 MoHTax mmT HZOKpI/ITTSI . 10 IJIaHy 2%
IJIOMIEIO 10 S M

29 MoHTax mmT HOzKpI/ITTSI . 10 IJIaHy 44
momero 10 10 m

30 MOoHTax TUTHT H(;KpI/ITTH . 10 TIJIaHY 30
womiero ¢s 10 m

31 EneKTpOSBameagHﬂ | 1 L: =102 x0,6 =61,2 61.2
MOHT)KHUX CTUKIB

100 — Z Pmum —
32 | 3anuBKa 1IBIB M Li= 2 /100 =7,16 7,16
nBa

beToryBarH mHTH Po3wmipu B mutani 9x9 m
MOKPUTTS

33 | Ycranoska onany6ku M2 86
MoHTaX KapKaciB 1 CITOK .

34 10 50 KT TYK JIUB. PO3LT 2 28
MoHTax KapKaciB U CITOK .

35 10 100 KT MITYK JTUB. PO3ILT 2 16

36 Bﬂa'I_HT'yBaHH}I 06eTOHHOT N 53
CyMiIIi

37 | Po36upanns onanyokn M2 86

38 | BnamrTyBanHs MOKpiBIi 100 m? 10 IIJIaHy 13,5

39 BJIaI_HTyBaHH}I Ieperopoaok M2 Sy = Sneperopoz{ox _ SnpoeMiB = 233,64 233,64
2 nos.

40 BJ'IaH_ITYBaHHSI MEPEropo oK M2 Sy = Sneperopoz[ox _ Sl‘[p0€MiB =338,9 338,9
1 mos.

a1 3anoBHEHHS BIKOHHHX 10 M2 A1 = Suix N =235.3 M2 23,53
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10T

1 2 3 4 5

4 | 3AMOBHCHES ABCpHIX 10 w2 A1 = Supx 1= 160.1 32 16,01
popi3iB

43 | 3ackieHHs MOABIMHE 100 m? A1 = Az ™2/100 = 4,47 4.47

44 | Buyrpimmi - 9mH. | S1=CX Snonna/(100xBy) x 0,7 80,0
€JIGKTPOTEXHIYHI pOOOTH

45 | BHYTPILIHI CARTEXHII Wi, | $1=CX Suonnn/(100xB;) x 0,7 62,3
poboTu

46 | IlinroroBka I OiIOTH 100 m? 10 TUTaHY 20,76

47 HI.TyI.<aTypI<a MMOBEPXOHb 100 32 39,53
CTiH 1 IepPeropoIoK

48 ]_HHaKJIIOBa.H'H}I 3al pas 1o 100 32 14,01
MITYKaTypIll 1 OETOHI

49 ®apOyBaHHS CTEIb 100 2 18,68
BOJISHUMH PO3UYHHAMU

50 ®apOyBaHHS CTEINb 100 w2 2,08
MaciassHuMHU papOamu
®apOyBaHHS CHIIIKATHUMU

51 | papbamu cTiH 1 100 m? A1 =32,07 32,07
IEPErOpoIOK
®apOyBaHHs MacCITHUMHU

52 | dbapbamu CTiH 1 100 m? A1 =5,66 5,66
HEPEropoioK

53 OOMUILIOBaHHS CTIH 2 Ay =180,0 1800
TUTUTKOIO

54 | Macme GapOysars 10002 | Ap = 2%Syion*0,7/100 = 3,29 3,29
BIKOH

= Lk = 2

55 Macmiﬂe bapOyBaHHs 100 w2 A1 = Sppepein*2 =320 M 3.2
nBepei

56 Bnam?yBaHHﬂ TiHOMEYM | o2 Ay =8588 858 8
HUX MIJI0T Ha MacTHUIT

57 | Brawrysans mizor 3 I M2 Ar=237.1 237.1
KepaMivyHOi TUTUTKU

58 BrnamtyBaHHs TapKeTHUX | 2 Ay =980 1 980 1
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1 2 3 4 5
59 HasimryBanns . — 18,84
€JIEKTPOIIPUIIAJIIB
60 HasimyBanns . — 13,35
caHTexannamB
61 | [lIrykaTypka 1OKOJIS 100 m? A1 =L*h=1,45 1,45
62 | ®apOyBaHHS OKOISA 100 m? A1 =L*h=1,45 1,45
Bumorenus 100 m? 1,93
63 | Komanus kopura M3 V1=38,6 38,6
64 | 3acumka medeHeM 100 m? A1=1,93 1,93
65 | LIOKpHTTA 100 w2 A1=1,93 1,93
achanbTo0eTOHOM
66 | bnaroycrpiit u.-IH 118,78
67 | Iami po6oTu q.-H 159
68 Benenus 06. €KTa B — 318
eKCIUTyaTallo
2.5.4 TIin6Gip MOHTaXXHOTO KpaHa
3anexHo BiJg 00'€éMHO-TIJIaHYBaJIbHOT'O 1 KOHCTPYKTHMBHOI'O PIIIEHb, a TaK
caMO BiJ TPUHUHATAX METOMIB BUKOHAHHS POOIT 3HAWAEMO HEOOXiIHI

XapaKTEPUCTUKH 1 MapaMeTpu MOHTaXKHOro KpaHa [26] - BaHTa)KOMiIHOMHICTb,

BHUCOTA IMIMOMY T'aka, BUIIT TaKa.

1. 3Haxo1MMO HEOOX1AHY BaHTaXKOI1IHOMHICTh:

Pm = Pen + PO’

ne: Per= 7,2 T — Maca HalilBa)KYOTI'O €JIEMEHTA;

(2.6)
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P, = 0,205 T — Maca MOHTaKHOI'O OCHAILIEHHS 1 TAKEJIQ)KHOTO OCHAIIIEHHS;

Pm= 7,2+0,085=7,285T.
2. 3Hax0AMMO HEOOX1THY BUCOTY MIIHOMHOIO KpPIOKa KpaHa:

Hy,™ =Hp + h, + he + he, (2.7)
ne: Hp— BUCOTa MOHTa)KHOTO TOPU3OHTY;
h, = 0,5 M — 3amac o BUCOTI I TEXHIKU O€3IEKH;
he — BicoTa enemMenTa;
h¢ — BHCOTa Takeaa)KHOTO OCHAIICHHS;
Hep®=76+05+03+39 =123 m.
3. BumiT cTpinu Bu3HayaeMo rpadiyHUM LUBIXOM JUJIsl HAWMOTYXKHIIIOTO 1

HE3PY4YHOro ejaeMeHTy (puc. 2.14):

h.

h)Jl

h,

Ho

12000 8000

1500

® [ )

Ltres =14 ™M

Pucynok 2.14 — BusHaueHHs BUIILOTY CTPUIH KpaHy
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HeoOxigauM napamerpaM 3a TEXHIYHUMHU XapaKTEPUCTUKAMU BIJIITOBIIAIOTh

kpanu KC-7471 1 KC-7472. Bukonyemo iX TeXHIUYHE Ta €KOHOMIYHE MOPIBHSHHS

(Tabn. 2.17):

Tabmuns 2.17 — [lopiBHSHHS KpaHiB

Ne Tapamerpu KC-7471 | KC-7472
/T

1 | Haii6inpwmit Buit KpIOKa, M 24 24

2 | loBXuHA CTPUIH, M 29,6 29,6

3 | BanTaxxoniaiioMHICTh NpU HAHOUTBIIIOMY BHIIITI, T 2 2

4 | MakcumaibHa BaHTAXOIIJHOMHICTE, T 20 26

[TepeBipka BaHTaXHUX KOE(]IIIEHTIB KPaHIB:

Tlst KC-7471: k7 = Fmoe _ 1288 _agy. jor o P 480 _q5.
Q, 20 n-Q, 198-20

Tl KC-7472: k7 = Tmoe 1285y ogy. por o P 480 503
o 26 n-Q, 198x26

ne: Pmax — Maca HaltOUIBII BaKKOTO €JIEMEHTY, T,

P — cymapHa maca BCiX €JI€MEHTIB, IKi MOHTYIOTBCS TaHUMHU KPaHOM, T;
N — YUCJIO MOHTAXXHHUX €JIEMEHTIB;

Qu«p — BaHTAXXONIAMOMHICTH KpaHa (MacrnopTHa), T.

Busnauaemo coGiBapticTh 1 mMari.-rog. poOoTH KpaHy:

MA M, +C

C’l't(lm*llac = + wd +P+B+9+C+3’ (2-8)
s 8007 ym - A,

1e: M — iHBeHTapHO-pO3paxyHKOBA BapPTICTh MAIITUHHY;

A — aMmopTH3alliiiHi BiipaxyBaHHS;

C.p — BapTICTh TPAHCIIOPTYBAHHS MAlLUHM;

B — BuTpaTu Ha eKkcruTyaraiiiro TAM4acoBOro 00JIaIHAHHS;

P — 3apo06iTHa miata poOITHUKIB, 1110 BAKOHYIOTh TEXHIYHE OOCIyTOBYBaHHS;




3 — BUTpaTH Ha roprov03MallyBajibHI MaTepiaju;

3 — 3apo0iTHA IJ1aTa MAIIHHICTIB.

Hnsa KC-7471.:

c, .~ —268500x0.101 88+4 531, 974038+0.106=8,88rp.
R 800x180 4

Hnsa KC-7472:

_ 314000x0.101 88-+4
e = 800x180 4

B sixocTi MoHTa)KHOTO KpaHa npuiiMaeMo kpan KC-7471.

2.5.5 IlpoekTyBaHHs OyAiBEIBHOTO TEHILIAHY

+3.41+2.4+0.53+0.106= 9,86TpH.
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2.5.5.1 Po3paxyHOK 1 NpOEKTyBaHHS THMYACOBUX AaJMIHICTPAaTUBHUX Ta

rOCTIOAPChKO—TIO0YTOBHUX Oy TiBEINb 1 CIIOPY/T

TumuacoBi OyZiBii 1 ciopyau Ha Oy1IBEIbHOMY MalaHUYUKY PO3PI3HAIOTH

TPHOX OCHOBHHX TpyI: |— aAMIHICTpAaTHBHI, 2— TrOCIOAAPCHKO-MOOYTOBI 1 3—

CKJIaJIchbKl. BoHU HEOOXiaH1 JJIs1 3aJ0BOJICHHS K MOTpPeO POOITHHKIB, TaK 1 JJIs

parioHanbpHOI opraHizamii OyaiBHUIITBA 00’€kTa B 1ijomy. [lmomii OymiBensb 1

CIIopya po3paxoOBYHOTBCA 3I‘i,ZIHO 3 BCTAHOBJICHUMMH BI/IXiI[HI/IMI/I JaHUMH

BUPOOHUYHUX TOTPEO.

AJIMIHICTpAaTUBHI Ta TOCIOAAPCHKO-MIOOYTOB1 OydiBIII PO3PaXOBYIOThCS 1

MPOEKTYIOThCS B 3aJCKHOCTI BIJI 3arajbHOi YHCEIBHOCTI IMPaIOIOYUX Ha

OyxiBenpbHOMY 00’ €KTi [27].

1. Busnauaemo 3arajibHy KUJIbKICTh POOITHHKIB MPALIOIOYMX Ha 00’€KTi 3a

dbopmyioro:
N3ar = 0189 (Np + NiTp + NMOH + Ncn);

ne 0,89 — koeditieHT BUXOAY Ha poOOTY;

(2.9)
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Np — MakcuMaJIbHa KIJIBKICTh poOOYMX 3a rpadikoM pyxy poOouux Kajpis,
00 (Np = Nmax);

Nipp — KUIBKICTh 1H)XKEHEPHO-TEXHIYHUX MPALIBHUKIB, sSIKa NPUUMAETHCS B
KIIIBKOCT1 8% B17 Nmax, JHOI;

Nmon — KUIBKICTh MOJIOAMIOTO OOCIYTrOBYHOHOTO TMEpPCOHATY, fKa
npuiMaeThes y KITbKOCT1 2,5 % Bif Npmax, JT101;

Ny — KUTBKICTB CITy’KOOBIIIB, SIKA MPUAMAETHCA y po3Mipi 5% Bil Nmax, JTO/I.

BinnmosigHo A0 rpadiky pyxy podounx kajapi o 06’exkty Ny = 32 miof,

N = 0,89(32+3+1+2) = 38 yon.

3a OTpUMaHUMHU JaHUMH PO3PAXOBYEMO IUION[I THUMYACOBHX OyAiBenb i
CTIOPY/I.

Kontopa OyaiBenbHOI JUIbHMIN (BUKOHPOOCHKAa 3 JIMCHETYEPCHKOIO)
PO3PaxOBYIOTHCS, BUXOASYH 13 KUIBKOCTI 1HXKCHEPHO—TEXHIYHUX TMPAIliBHUKIB Ta
MOJIOJIIOrO OOCIYyrOBYIOUOTO IEPCOHATY 3 PO3PAXyHKy 5 M? ILIOLII HA OJHOTO
IparfiBHUKA.

S1 =5 (Nirp + Nyon) (2.10)
S;=5(3+1)=20m?

[lnomy rapaepoOHUX 3 YMHUBAJIBHHKAMU PO3PAXOBYEMO, BUXOASYU 3

MaKCHMaJIbHOI KiTbKOCTI pOGITHHKIB, 3 po3paxyHKy 0,7 M? Ha OJJHOTO ITPALIOIOUOTO.
S2 = Nmax 0,7 (2.11)
S,=32.0,7=224 02

[1noma QyIoBKMX IPUMiLIeHb BU3HAYAECTECS 3 po3paxyHKy 0,54 M2 Ha 01HOTO
MPaIOY0TO BiJl CYMH MaKCUMAaJIbHOI KUIBKOCTI pobouux (3a rpadikoMm pyxy
poOOUMX KaJIpiB) Ta KITLKOCTI CITY>KOOBITIB.

S3=0,54-(N, + Ng,) (2.12)
S3=0,54-(32 + 2) = 18,36 m?

[Toma npuMiIIeHs s NpHIOMY i PO3paxoByeThes i3 po3paxyHKy 1 m? Ha

OJIHOTO MPAIIOIYOTO JJIsI 3arajbHO1 KUIBKOCTI MPAIIOI0UNX Ha 00’ €KTI.

Ss =Nyl (2.13)
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S;=38-1=38 m?
ITnoma NpUMIIlEeHb I8 CYLIiHHS OJATYy MPUMMAEThCA 3 po3paxyHKy 0,2 m?
Ha OJIHOTO TIpalliBHUKA BiJI 3arajibHOi KUIBKOCTI POOITHHKIB, SIK1 MpaIIOOTh Ha
00’€exTI.
S5 =0,2-Nayr (2.14)
S5=0,2-38 = 7,6 M?

2 Ha OJHOrO IpalliBHHMKA Bif

Tyanetn npuiimaemo 3 pospaxyHky 0,1 m
3araJibHO1 KUIBKOCTI POOITHHUKIB, IO MPAIIOIOTh HAa 00’€KTi, ajieé HE MEHIe 2-X
BiJUIiJIEHb OKPEMO JUISl KOXKHOI cTaTi i He Mene 2,16 mM? miom.

S7=0,1: Nuyr (2.15)
S;=0,1-38=3,8m>>2,16 M2
[IpuMileHHs 1S 3aXUCTY Bil COHsA4HOI paianii — 1 M? Ha 10 poGiTHHKIB:
Sg=1-N,/10 (2.16)
Sg=1-32/10 = 3,2 M2

Mennynkr — 70 M? na 500 poGiTHUKIB:

Sg =70 - N, /500 (2.17)
Sy = 70-32/500 = 4,48 m?

[IpoekTyBaHHsT TUMYacoBUX OyAiBedb 1 CHOPYd HPOBOAUTHCS Y
BIIMOBIHOCTI 13 KaTajoraMu YHI(pIKOBaHUX THUIOBUX TMIPOEKTIB 1HBEHTAPHUX
OyAiBenb 1 CHOPYH, a TaKOX 3 YpaxyBaHHSIM BEJIMYHH PO3PAXOBAHMUX ILIOIIL.
Po3paxyHkn 1 NpOCKTYBaHHS BHKOHYeEMO B TaOmmuHiii ¢opmi (tabdna. 2.18).

[TpuiinsaTuii Tan OyAiBIl 3a IUIONICHO 1 PO3MipaMu MOBUHEH OyTH OUIBIIMM abo

PIBHUM PO3paxyHKOBUM BEIUYUHAM.
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Ta6nuis 2.18— Po3paxyHOK 1 TPOEKTYBaHHSI THMYACOBHUX OyIiBEIb

Po3spa- ) )
o X HKlz)Ba Po3mipu, | Kin-| Kopucha Tu Tu
Hasea Oyaie 1'[};10 a M TP, | TITOTIA Oy 1B 0
MIZH | (A X mxB) | WT. M2 A ya

Konropa Oyx. mimbrui |54 3,5x6x3,1 1 21,0 | «KomdpoprrK-4 | Konr.
(BUKOHpPOOCHKA )
Fapnepotu 3 2240 | 7x35x3 | 2 | 245 | «KompopmI-4 |Konr.
yMI/IBaJ'II)HI/IKaMI/I
JymoBi npuMiIieHHs 18,36 6x3,5x2,0 2 21,0 Ianusiz. KoHT.
HpumitieHss s 38,0 8x5x2,7 1 40,0 BC-12 Kowr.
npuiioMy i1
Hpumimenns s 760 | 35x25x20 | 1 | 875 Imusin, | Kor.
CyH_IlHH}I O,Z[}II‘y
Tyaner 3,80 2x2x2,8 2 4.0 Ianusiz. KoHT.
Ip MMILICHHA JUIA 3,20 2x1,6x2,8 1 3,2 InauBim. Komnr.
3aXI/ICTy B1JI COHIIA
MennyHkr 4,48 3x1,5x2,8 1 4.5 IauBiz. Konr.

2.5.5.2 Po3paxyHOK TIUIOIIl THMYAacCOBUX CKJIJIIB JUIsl OYJIBEIbHUX

KOHCTPYKLIH, MaTepiaiiB Ta BUpOOiB

BiakpuTi ckiiaid BHUKOPUCTOBYIOTHCS JJIs 30€piraHHs maTepiajiB, sKl HE
BUMAararloTh 3axUCTy BIJl LIKIJJIUBUX aTMOC(PEpHUX BIUIMBIB (OETOHHI 1
3a11300€TOHHI BUPOOU Ta KOHCTPYKIIIi, Ierjia, KepamiduHi TpyOu, MPUpPOIHI Ta
IITYy4YHI HacuiHi OyJiBeJdbHI MaTepiadd Ta CHUPOBUHA Uil MPUTOTYBAaHHS
OyAiBENbHUX CyMIIEH, BEJIMKOPO3MIpHI MeTaneBl KOHCTPYKIIi Ta BUPOOH, SKi
MOKPUTI 3aXUCHUMHM TIOKPUTTAMH, Ta 1HIIl). THUMYacoBi BIJKPUTI CKJIAIU
IPOEKTYIOThCS OUIS MICIh pPOOOTH BAHTAXKOMIAMOMHUX MAIIMH 1 MEXaHI3MIB 3
ypaxyBaHHSM  MOXJIMBOCTEH  TMiJ'i3HUX  BHYTPIIIHBO  MalJaHYUKOBHUX
TPAHCIIOPTHUX IUISXIB.

TumyacoBl CKJIagu 3aKpUTOTO THUIY BUKOPUCTOBYIOTHCS MJisi 30epiraHHs
MaTtepialiB Ta KOHCTPYKIIIH, K1 MMIal0ThCS HEraTUBHOMY aTMOC(EPHOMY BILJIUBY
1 KOpo3ii (IIEMEHT, BaIlHO, HE3aXHUIIEHI METaJIeBl BUPOOU Ta KOHCTPYKIIi TOIIO).

Po3mipu 1 TN 3aKpUTUX CKJIAJIIB MPOEKTYIOTHCA TAKOXK 3 YpaxyBaHHSM CIIOCO01B
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30€peKEHHST MaTepialiB 1 CHPOBHMHM Ta TEpMIHY iX 30epiraHHs (TepMiH
NPUIATHOCTI) 1 MiAOUPAIOTHCS Yy BIANOBIAHOCTI 13 HOPMATHBHUMH KaTalloraM
IHIyCTpiabHUX YHI()IKOBAaHMX Cepili THMYACOBUX I1HBEHTapHUX OY/IBENb Ta
cropya.

Tum4yacoBi BIAKPUTI CKJIAH 1 3aKPUTI CKIIAJACHK] IPUMIIIEHHS MPOESKTYIOThCS
3 ypaxyBaHHSM apXiTeKTYPHO-KOHCTPYKTUBHUX XapaKTEPUCTHUK OyA1BEb 1 CIOPY,
IO MPOEKTYIOThCS g OyIIBHUITBA, 00CATIB poOIT, rpadikiB iX BHUKOHAHHA,
KUTBKOCTI MaTepiaiiB, KOTpi HEOOX1/IH1 AJi IUX POOIT.

JIns BU3HAYEHHS pO3MIPIB CKJIAJIB HEOOXITHO CIIOYATKYy BHU3HAYUTH 00’€M
MaTepiaiiB KOHCTPYKIIM 1 Aeraneil, siki MOBUMHHI 30epiratucs Ha ckiaji. 3amac
MaTtepialliB, KOHCTPYKIIIM 1 JaeTajiel Ha OyAiBeIbHOMY MalJaHYuKy ITOBUHEH
3a0e3neuyBaTy HOpMaJibHUI Oe3rnepeOiiHuil XiJ1 OyIIBHUIITBA 1 pa3oM 3 TUM HE
OyTH 3aHAJITO BEIHKUM .

[lmomy BIAKPUTOro CKjIaay HaMOUIBII JIOUUIBHO MPOEKTYBATH IS
CKJIaJyBaHHS JIpIOHO-pO3pIOHUX KOHCTPYKIIA 1 BUPOOIB, fAKI MEPIOJUYHO
BUKOPHCTOBYIOThCSI B OyjiBenbHOMY mporieci [29]. ITnomy BiZKpuTOro ckjiamy i
fioro po3mipu po3paxoByemo B TabimuHiii (opmi (Tabn. 2.19) 3 ypaxyBaHHIM

n000BUX BUTpAT OyAiBEILHUX MaTepialiB 1 BUPOOIB.

Tabmuns 2.19— Po3paxyHOK IO BIAKPUTOTO CKIaLy

> Ples - X | = ~ o~ o .
o > L= Q < QY < =
=8 = =& So| B8 2|E =2 c::‘% 2 | g *| 5 S .
b o © T | xEB| T E| 38 Sl5— |2 2« S 2 =2 5 =
= .8 s = | @382 SR IE|E s S S’y 35 S | = 5
SEEB| E|.BC|Eg|=g|2E|E24EE] 2 |22z = 5
— .S 12} = 15) O > > = 5 ‘m B
< EiE| 5|22E|s:|ES|5¢e|€5952q £ |F8|EE| =
O = v | =B 2 28| 28| 2 7| sa ¢ Q 5 < |z B>
S8 7| E|-8lEEES| |18 & |§EH|E = g
e S 5[ C‘%S«szg S =l 8*%: ~ 2 8 £ 2| & 8 2
s = = S E|=T Z 2| = ~ S
ITmutu
MEePEKPUT- | IIT. 235 30 5 35 0,85 | 30,0 | 045 135 | 15 5x3
TS
THC.
Ierna e 435,4 5 5 50 0,65 | 325 06 |195 | 20 5x4
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TumMyacoBuil 3aKpUTHIA CKJIAJT TPOSKTYEMO 3T1JTHO 3 KaTaJIOrOM 1HBEHTapHUX

Oynisens i cnopya. OTke, MIIOIIA 3aKPUTOTO CKIaAy ckiagae 35 M2,

2.5.5.3 Po3paxyHnoxk 1 MIPOCKTYBaHHS MEpexX  TUMYacOBOTO

CJICKTPOIMOCTAaYaHHA

[IpoekTyBaHHS TUMYACOBOTO €JIEKTPO3a0e3MeUeHHs Iepe1dadac po3paxyHoK
MaKCUMaJbHOI CyMapHOI TOTYXHOCTI CHOKHBAaHHA €JEKTPUYHOI eHeprii A
notped® OyAiBEIbHOTO BHUKOHAHHS 3  PO3PaXyHKOM 1 IPOCKTYBaHHSIM
TpaHcopmartopHoi — mifcTtaHmii. Po3paxyHOK — BUKOHYeTbCS  Ha  mepion
MaKCHMAaJIbHOTO CIIO’KMBAHHSI €JICKTPUYHOI €HEePTii i yac Oy [iBHUIITBA.

Jlns  3a0es3neueHHs eHeprieo  OYIIBEHbHOTO MaijgaHYMKa THUMYacoBl
eJIEKTPOMEpEXK1 MIKII0YAIOTh J0 ICHYI0UOi TpaHc(hOpMaTopHOI mijacTaHIii ado
BUKOPHUCTOBYIOTh IE€PECYBHI elleKTpocTaHIli. Ha wmalijaHuuky mnependadaeThes
BCTAHOBJICHHS JIIYMJIBHUKA 1 TPUCTPOIO, BiJl SIKOTO MPOKIATAETHCS EICKTPOMEPEKa:
cuioBa Ha 380 B (s kpaniB, 3BaproBaJbHUX amapariB, EKCKaBaTOPiB,
HITYKaTYpHUX CTaHI1d, OETOHOHACOCIB TOIO) 1 OcBiTNMIOBaibHA Ha 220 B (mns
OCBITJICHHSI JIOPIT, TUIOMIAZOK i CKIaayBaHHsS, GpoHTY poOiT 2-i 1 3-i 3MmiH,
MPOXO/IiB, MPOI3/IIB 1 TAMYACOBUX OY/IIBEIIb).

B rtabmuuniii  ¢opmi (tabm. 2.20) ckiagaeMo Mepeik  CIOKHUBAYiB
CJIEKTPOCHEPTIl 1 iXHI XapaKTEPUCTUKU Ta PO3PAXOBYEMO MAKCHUMAJbHI CyMapHi
BUTPATH €JIEKTPOCHEPTi 15l BAKOHAHHS OY/11BEJIbHO-MOHTAXKHUX POOIT MO 00’ €KTY.
[Tin wac BuOOpPY CMOKMBAYiB aHATMI3YIOTHCA yCl MOKJIMBI BaplaHTU 3a rpadikoM
BUKOHAHHS POOIT 1 rpadikoM poOOTH MalIMH 1 MEXaHI3MIB KOJM HJis MOTped

OyIIBHUIITBA €JIEKTPOCHEPTis Oy/I€ CIIOKUBATUCh B MAaKCUMaJIbHIN KIJTbKOCTI.
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Ta6nuis 2.20— Po3paxyHoK enekTpo3ade3rneueHHs Oy/1IBEIbHOTO MaiIaHINKa

= S a5 = 2 4
el F 159 B. 25
- TS| ¢ |2EE|E5| 5E&
Cnoxuaul = S 3 < i = | &5 2 = 2
o ~ = S & E L = o, &
“ o 9 B C 0 O
M E o | ™ S F
1. CuioBi cioxxuBavi
bamrrosuii kpan Kb-503 mr. |1 191 0,2 18,2
[ITykatypHa CTaHIIis mr. |1 26 11 28,6
3BaploBaJIbHUI anmapar IIIT. 1 32 0,35 11,2
InidyBanbHa MamHa IIIT. 4 0,6 0,7 1,68
Po3unHo3MmimyBau LIT. 4 7,5 0,7 21,0
Bceboro o posainy 1: 80,68
2. OcBITIICHHSI BHYTPIIIHE
AMIHICTPaTUBHO—TOCTIOAPCHKI M2 283,76 | 0,3 0,8 68,1
OyiBI
3akpuTHii CKIIa] M 40 0,1 0,8 3,2
O3710610BaIBHI POGOTH m> 9880 |0,15 0,8 1185,6
Bceboro mo posainy 2: 1256,9
3. OcBITJICHHS 30BHIIIHE
OXOpOHHE OCBITJICHHS mr. |6 1,5 0,35 3,15
OCBITJICHHSI MOHTQ)KHE mr. |1 0,5 0,5 0,25
Bcboro mo posainy3: 3,4
Bceworo 1340,98

Po3paxyHkoBy TpaHc(hopMaTOpHy MOTYXKHICTh MpHUiiMaeMo 3a (popmyioro

B kBT:

le,lx(z Pk +Z PuK2 +ZPM_K3 +ZPU_3_K4J (2.18)

cos @, cos @,

P =1,1-1340,98/0,75 =1966,8 kBt

[licnss BUKOHAHHMX PO3PaxyHKIB CyMapHOi MOTY>KHOCTI 1O CHJIOBHUX,
TEXHOJOTIYHUX CIOXHBA4ax, BHYTPIIIHBOIO 1 30BHIIIHHOIO  OCBITJICHHS
BCTAaHOBUJIH, 1110 PO3pPaXyHKOBA MOTYKHICTh CTaHOBUTH 1966,8 kBT.

[Tpuitmaemo nigOupaemo TuMyacoBy Tpancopmatopuy miacranimiro KTITH-

72M-250, notyxHicTio 250 kBT.
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2.5.5.4 Po3paxyHOK 1 IPOEKTYBaHHS MEPEK TUMYACOBOTO BO103a0€3MEUCHHS

OyIIBHHIITBA

BonornocrauanHs OyiBHUIITBA TMpU3HAYEHE JJI1 3aJI0BOJICHHS TOTPeO
BUPOOHMYMX MPOIIECiB, MOTPEO MAIIMH Ta MEXaHI3MiB, CaHITAPHO-TOCIOJAPCHKIX

noTpeO MpalliBHUKIB Ta JJIs OKEKOTACIHHS Ha BUIAJIOK BUSIBY JKEPEIl 3arOpaHHS.

JIyist po3paxyHKy Ta MPOEKTYyBaHHS MEPEKl TUMUYACOBOTO BOJOIMOCTAYaHHS
HEOOX1/1HO:

- BUSABUTH TEXHOJOTIYHMX 1 BUPOOHWUYHUX CIIOKMBaudiB BOJHUX PECYpCiB,
BU3HAYHTH IMOTPEOU BOU JJISI TOCTIONAPCHKO-TIOOYTOBOTO CIIOYKHUBAHHSI.

- pO3paxyBaTH CEKYH]IHI BUTPATH BOAM PI3HUMHU CIIOKMBAaYaMH Oy 11BEJIbHOTO
MaiiJlaH4YMKa 3 ypaxyBaHHAM Koe(dillieHTa HepIBHOMIPHOCTI CIIOKMBaHHSI;

- pO3paxyBaTu AlaMeTp TUMYACOBOTO BOAOIIPOBOIY Ta 3alpOEKTyBaTH TPyOu
srigao 3 JACTY.

Po3paxyHok moTped THMYacOBOTO BOJONOCTAYaHHS MPOBOAUTHCA Ha OCHOBI
JeTaIbHOTO aHami3y rpadiky pooiT, rpadiky pyxy podouux i rpadiky pyxy MaiivH
1 MEXaHI3MIB.

Jlis po3paxyHKy MNpUHAMAEMO MaKCMMalbHY KIJIBKICTh BOJIM 3a 3MIHY Ha
BUPOOHUYI1, TOCTIOAPCHKO-IOOYTORBI MTOTPEOU 1 HA TOKEKOTACIHHS.

Jlis KypcoBOrO MPOEKTY BOJ03abe3neueHHsl OyIBeNbHOrO0 MaiiaHduka
MPOCKTYEMO BiJ ICHYHOYOi MEpeXi MaricTpajibHOTO BOIOMPOBOAY paloHY
3a0y/10BU. AJITOPUTM PO3PaxXyHKY CYMapHUX BUTPAT BOJM HA MOTpeOH Oy 1IBHUIITBA
3a 3MiHY NMPUBOJUTHCS HUKYIE:

1. Butpatu BoJM Ha TOCMOJIAPCHKO-MIOOYTOBI MOTPEOH PO3PaXOBYEMO,
BUXOJISIYH 13 3arajbHO1 KUUIBKOCTI pOOOYHX.

2. Butpartu Bou Ha BUpOOHHMYI TOTPEOH BIAMOBIIHO /71 MUTTSI aBTOMOO1ITIB,
noJIMBaHHS OETOHY, TIOJMBAHHS IICTJIM, OINTYKaTYpPeHHS IIOBEPXOHb CTiH,

(dapOyBaHHS MOBEPXOHb BOJHUMHU PO3ZUYUHAMH.
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3. BcraHoBioemMmo HOpMH BUTpaT BOAM Ha | crmoxuBaya Ta KOe(ILIEHT

HEPIBHOMIPHOCTI BOJOCHOKMBaHHSA 1 B Ta0auuHii ¢opmi (Tabdn. 2.21) BUKOHYEMO

PO3paxyHOK 3arajbHO1 NOTPeOH BOAU Ha OYy/1BEIbHOMY MalJaHUMKY.

Tabmuis 2.21- Po3paxyHOK THMYacOBOTO BOJI03a0€3MeUEHHS

Koed. .
Hopmu . 3arainpHi
Om. . HEPIBHO-
HasBa cnioxxuBaua ' Kin-1b |BUTpaT 33| | motpebu
BUMIpY ' MIpPHOCTI
3MIHY, JI BO/IH, JI
BOJOCIIOXK.
1. BupoOHuui motpedu:
MuTTsi aBTOMOO1J1iB IIT. 5 250 1,5 1875
[NonuBauHs LETIN Tuc. mr. (80407 250 1,1 2212192
BHyTpiiHe onopsKkeHHS M2 9859 8 1,5 118308
30BHIIITHE OMOPSKSHHS M2 1805 8 1,5 21660
SBOJOIKCIIHS [PYHTY Mpit M3 1,39 150 15 312,75
yUIUTbHEHI
Bceboro no posainy I 2354347,75
II. T'ocrioapcbko — NoOyTOBI MOTpedU
CaniTapHo — roci. notpedu YOJI. 84 20 2 3360
MuTtTs B nymri YOIl. 36 40 1 1440
Bceboro no posainy 11 4800
I1I. [ToTpeOu BoM HA MOKEKETACIHHS
[ToxesxeraciHHs a/c 10
Po3paxoByeMo CeKyH/IHI BUTPATH BOAM B 3MIHY:
BUPOOHUY1 BUTPATH BOJIH :
Byup=Quup- K/t-3600=(11/c) (2.19)

Buup=2354347,75/8-3600=81,75 n/c, ne t = 8 roauH - TPUBANICTH 3MIHU

Jlns OyaiBenbHOrO MaijaHuyMKa Iuiomero g0 10 ra BuUTpaTd BOAM Ha

MOKEKEraciHHS IOPIBHIOBATUMYTh — Bpox=10 (31/¢).

Ha rocmomapceko-moOyToBi MOTpeOM BUTpATH BOAHM PO3PAXOBYEMO 3a

bopmyIioro
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Broen = Quup "K/t-3600 (2.20)
Broen = Quup -K/t-3600 = 4800/8-3600 = 0,16 (11/c)
Po3paxyHKoOBI cymMapHi CEKYH/IHI BUTPATHU BOJY BU3HAUAEMO :
0p = Quup T Brocn TBrox=81,75+0,16+10 = 91,91/c.
PospaxyHkoBuii  miamerp TpyO  THMYacoOBOTO  BOJOMPOBOAY IS

BOJ103a0€e3MeYeHHs MOTped OYIIBHUIITBA PO3PAXOBYEMO 32 (POPMYIIOLO:

, (2.21)

d=v4-91,91-1000/3,14-1,3 = 90,06 mm

e (p — pO3paxyHKOBI CyMapHi CEKyH/IHI BUTpAaTU BOJH, JI/C;
V — BUAKICTH BOAM B TpyOax, V= 1,3 m/c.

OTxe, npuiiMaeMo yaByHHI TpyOu aiamerpom 100 mm.

2.5.6 IIpoexTyBaHHS TUMYACOBUX JOPIT

[IpoexkTyBaHHs Mepexi BHYTPIITHbOMAWIAHUYUKOBUX MIISAXIB TOTPIOHO
BUKOHYBAaTH 3 YypaxXyBaHHSAM TE€OJE3UYHOT OCHOBH TOCTIMHMX TPAHCIIOPTHHUX
KOMYHIKAaI[ii 3 BUKOPUCTaHHAM iX i moTped OyMIBHUIITBA 1 TIABKK MpU
HECITBIAJaHHI  TpacyBaHHS  THUMYAacOBMX  mUIAXiB. I[lpuw  HeoOXigHHMX
oOrpyHTYBaHHIX 10 65% MOCTIMHUX HUIAXiB MOXYTh OyTH MPUCTOCOBaH1 MJis
notped OyAiBHUIITBA. TUMYACOBI JOPOTH BaXKKO MPOKJIAJIATH 1O Tpacax MOCTIMHUX
Jopir 0e3 BEPXHBOTO TOKPUTTS, BIAMTYBAHHS SIKOTO TPOBOJUTHCS TIEPEN
3/IaBaHHSIM 00’ €KTa B €KCILTyaTaIllIo.

TuMuacoBi JOpOrM MOXYTh OyTH: IPYyHTOBI, NpoQUIbOBaHi, IcOCHEBI,
IIUTAKOB1 3 BEpXHIM ImapoM acaabTy ab0 TMOBEPXHEBOI OOPOOKOI0 B’SKYYHX
MaTtepialiB, 13 IHBEHTapHUX 301pHUX 3aT1300€TOHHUX TIUT (JOMIIBHO JJIsI JUISTHOK

aBTOMOOUIBLHUX JOPIT 3 IHTEHCUBHUM PYXOM).
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[Ipu npoekTyBaHHI THMYACOBUX JAOPIT CIIJI KEPYyBaTUCh HACTYMHUMHU
IpaBUJIaAMHU:

— 1pu po3pob1i BI'TI ocobnuBy yBary HEoOX1AHO MPUILIATH CXeMi JOPIT,
1m0 OOCIyroBYIOTh OYJIBHMIITBO, BCTAHOBJIICHHIO iX 00’eMy 1o mepioaax
OyIIBHHIITBA SIK TOCTIHHUX, IO MEepe0adeHi TeHIIIIaHOM, TaK 1 THMYaCOBHUX;

— JIOPOKHIO MEPEXY CJiJl BUpINIYBaTH, BHUXOISYM 13 HaWOUIbII
palioHaJIbHOTO 00CIyTOBYBaHHS 00’€KTIB, 0 OYAYIOTHCS, SIK OyAiBEIbBHUM TakK i
MIPOTHUTIOKEKHUM TPAHCIIOPTOM;

— OyniBenbHI MaWJaHYMKK TIOBMHHI MaTH HE MEHIIE JBOX B’i3IiB,
pPO3TAIIOBAHUX Y PI3HUX MICIISX;

— IMHUPUHY BOPIT AaBTOMOOUIBHUX B’i3/IB MOTPIOHO MpUMMATH TIO
HANOUTBIIIN mupHHI OyIBEIbHUX MAIIWH 1 TPAHCHOPTHHUX 3aC001B 3 J0JIaBaHHAM
1,5 M, ane He MeHIIIe HIXK 4,5 M, a IUPUHY BOPIT JJIs 3aT13HUYHUX B’13/11B HE MEHIIIE
4,9 m;

— aBTOMOOUIBHI JOpOTM Ha OyAiBeJIbHOMY MaWJaHYUMKy TOBHUHHI
3a0€3MeUnTH KIJIBLEBUHN MPOI3] 1 paiaiabHi Mg i34 10 00’ €KTIB,;

— TpU TNPOEKTYBaHHI AOPIr Tpeba YHUKATHU TYMHKIB, Kl YCKIIQTHIOIOThH
poOOTy aBTOTPAHCTIOPTY; B pa3i BIAIITYBAHHS TYNMUKOBHX IUISXIB B KIiHII TyIUKa
HEOOX1IHO BJAIITYBAaTH MaWJIaHYUKH PO3MIPOM HE MeHiie Hix 12x12 M as
PO3BOPOTY aBTOMOO1ITIB;

— IIAPUHA JOPIT NPUHAMAETHCA: PU IBOCTOPOHHBOMY PYCl — HE MEHIIIE HIXK
6 M, MpU OJHOCTOPOHHHOMY — HEe MeHie HiX 3,5 m. ['onmoBHI moporu ciifg
MpU3HAYaTH 3 ABOCTOPOHHIM PYXOM;

— TOpW PO3TalllyBaHHI CKJIaAiB B3JOBXK JOPIT 13 MIHUPHUHOK MPOTKIKOI
4acTMHU 3,5 M HEOOXIJHO mepeAdaduTH PO3MIMPEHHS JOPIT CMyraMH B3JOBX
CKJIaJIIB 3 TBEPAUM MOKPUTTSAM JUIsl TPAHCHOPTHUX 3acO0IB Ta KpaHIB IMijadac
BaHTA)XHO-PO3BAHTAXYBANBHUX pOOIT; IMIMpUHA Ii€]l CMyrn MOBUHHA OyTH HE
MEHIIIe HIK Ha 1,5 M mupiie Bijf rabapuTi po3BaHTaKyBaJbHOT'O KpaHy Ta HE MEHIIIe

HIK 3 M;
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— paziyc 3aKpyTrieHHS TUMYACOBHX JOPIT MOBUHEH OYTH HE MEHIIIE HIXK 12 M
M0 OCl, a NP BUKOPHUCTAHHI TPAHCIOPTHUX 3aC001B, IO MEPEBO3SITH JTOBTOMIpHI
BaHTaxi - 30 M. [Ipu paziyci 12 M mmpuHa npoi3aiB B 3,5 M — HEIOCTATHA JI PyXY
aBTOMOO1TBLHUX MOTST1B, TOMY MPOi3u B M&XaX KpUBUX (rabapUTHUX KOPUJIOPIB)
HEOOX11HO 301IbLIYBAaTH 110 5 M;

— B 30HaX Jii MOHTaXHHX KpPaHIiB IUISAXH BJIAIMITOBYIOTHh 3 JOTPUMAaHHSIM
HOpPM TEXHIKM O€3MeKH, 3 BCTAHOBJICHHSAM MUIaroayMmiB 1 IMOINEPEIKyBaTbHUX
HanMCiB Ha B’13/1aX B HEOE3IEUH] 1 MOHTA)KH1 30HH;

— Ha OyJliBeTbHOMY T€HEpaIbHOMY IUIaHI HAHOCSTH HAMPSMKH PYyXy, B 3110,
MICISl PO3BAHTAKEHHS 1 HABAaHTAKCHHS, MEPEi3IU uepe3 3ali3HUYHI IULIXH,
nutarbaymu, HeOe3NeuHi 30HW, MIMPUHY HUIAXiB, paflyCd KPUBHUX, JOMYCTHUMI
BiJICTaHI HaOIMKEHHSI 10 OY/IiBEIb;

— TpPOTyapW, BlaIITOBaHi Ha OyIiBENIbHOMY MaMIaHYUKy, HOTPIOHO
PO3MIIITYBaTH B3I0BK aBTOMOOLTLHUX IIUISXIB HA BIZICTaHI 2 M BiJI iX Kparo 1 3,75 M Bif
0cCl1 3aJTI3HMYHOT KOJii; ITUPUHY TPOTyapiB MOTPIOHO MpHiMATH HE MEHIIIE HiX 1,5 M.

[Tpu OynmiBHMIITBI a00 PEKOHCTPYKIIi 00’€KTIB B MIChKii 3a0y/I0BI, sIKa BXKE
cKianacs (CTUCHEHI YMOBH), JIOMYCKAEThCS BIAXWICHHS BiJl BUINE3TaIaHUX MPABUI 3

MOJIAJIBIIIONO TIPUB’S3KOI0 JI0 ICHYIOUOI CUTYaIli1l 1 KOHKPETHOTO 00’ €KTa.

2.5.7 TlpuiHATTS B eKCIUTyaTallilo 3aKiHUEHUX OYyIIBHULITBOM O0'€KTIB

[Topsimok TPUMHATTA B EKCIUTyaTallll0 3aKiHYeHMX OYIIBHULTBOM OO'€KTiB
(ITocranoBa KMYV Big 13 xBiTHS 2011 p. N 461 ); (oHOBAEHO Bix 04.02.2012).
1. Heit Ilopsgox Bu3HAYae TMPOIEAYPY TPUMHATTA B EKCIUTyaTalliio
3aKiHYEeHUX OyMiBHUIITBOM 00'e€KTiB (mauti - 00'exTH) [26].
2. IlpuiiHaTTs B ekcIulyaTaliro 00'ekTiB, mo HaiexaTh n0 I-1II kareropii
CKJIaJIHOCTI, Ta 00'€KTiB, OYIIBHUIITBO SIKUX 3I1MCHEHO Ha IiJICTaBl Oy1BEIBLHOIO
MacropTa, TMPOBOAMUTHCS TUIAXOM peecTpamii  JlepkaBHOIWO — apXiTEKTYpHO-

Oy/IBEIbHOIO 1HCIEKIIE Ta 11 TEpPUTOpIAIbHUMU opraHamu (nani IHcrekiis)
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MoJaHO1 3aMOBHHMKOM JeKJIapallii Mpo rOTOBHICTh 00'€KTa A0 eKCIUTyartarii (mai
neKaparisi). Y pasi OpUAHATTS B EKCIUTyaTallilo 1HAUBITyaIbHUX (CaauOHUX)
YKUTJIOBUX OYJIMHKIB, CaIOBUX, JAYHUX OYJMHKIB, TOCIIOAAPCHKUX (TIpHCATUOHUX )
OyaiBenb 1 cropya, NpuOyaoB 10 HUX, TpoMajackkux OynuHkiB I Ta II xareropii
CKJIQJIHOCTI, MOoOy/A0BaHUX 0€3 HasBHOCTI J03BOJy Ha BHKOHAHHA OYIiBEIbHHX
po6iT mo 31 rpyans 2009 p., ocobmuBocTI peecTpalii Aekiapaiii Tta ii ¢popma
BU3HAUYAIOTbCA  MiHICTEpCTBOM  OyAIBHUIITBA Ta  >KUTJIOBO-KOMYHAJIBHOTO
rOCTIOZIapCTBa.

3. [IpuitHATTS B eKcIuTyaTallio 00'eKTiB, o0 Hanexath 10 IV 1 V kareropii
CKJIaIHOCTI, 31MCHIOETCA HA MIJICTaBl akTa TOTOBHOCTI 00'€KTa 10 €KCILTyaTarli
nusIXoM BuAadi [Hcnekiiero ceptudikara.

4. Oco0aMBOCTI NPUMHATTS B €KCIUTyaTallil0 00'€KTiB, 110 PO3TaIllOBaHl1 Ha
TEpPUTOPii 1HO3EMHUX JEp>KaB 1 € BIACHICTIO YKpainu, Bu3HavyaroThcsi M3C 3a
MOTO/DKEHHsIM 3 MiHICTepCcTBOM OYIIBHUIITBA Ta IKUTIOBO-KOMYHAJIBLHOIO
roCIOJapCTBa BIAMOBIHO /0 BUMOT 3aKOHOJIABCTBA MO0 MiCII€3HAXOHKEHHS
00'exTa OyIBHUIITBA.

5. TlpuitHATTS B eKCIUTyartarlilo 00'€KTiB, II0 PO3TAIlIOBaHI Ha TEPUTOPIi
VYKpaiHu 1 € BIACHICTIO 1IHO3EMHHUX JIepKaB, MIXKHAPOJHUX OpraHizaliid, IHO3eMHUX
IOpUIMYHUX 1 PI3UYHKMX 0C10, 3M1MCHIOETHCS BIAMOBIAHO /10 11boro [lopsiaky. Skiio
MDKHApOJAHUM JOTOBOpPOM YKpaiHM, 3roja Ha OOOB'I3KOBICTH $IKOTO HaJaHa
BepxoBnoto Paynoto Ykpainu, BCTaHOBJIEHO 1HII MpaBWIIa, HIX Ti, IO MICTITHCS Y
oMy Ilopsiaky, 3aCTOCOBYIOThCS MpaBuiia MIXKHAPOJIHOTO JTOTOBOPY Y KpaiHHu.

6. Y pa3i npuifHATTA 00'€kTa B eKkciutyaTaiito B I abo IV kBaprani ctpoku
BUKOHAHHS OKpEMHX BHJIIB pOOIT 3 03/100JIeHHS (hacajiiB Ta 61aroyCcTpor TepUTopii
MOXXYTh OyTH TIEpEeHECEHi, aje TUTbKUA Yy 3B'SI3KY 3 HECTIPUSATIMBUMH MOTOIHUMU
ymoBamu. [lepenik Takux poOiT 1 CTPOKHU X BUKOHAHHS BU3HAYAIOThCS 3aMOBHUKOM,
po 110 pOOUTHCS BIAMIOBIIHMM 3amuc B AeKjIapallii abo B aKTi TOTOBHOCTI 00'ekTa

70 eKCIUTyaTaIlii.
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7. SIKIIO TPOEKTHOK JOKYMEHTAII€l0 BU3HAYEHO ITyCKOBHMA KOMIUIEKC
(uepry), BiH MOXe OyTH TPHUHHATHI B €KCIUTyaTaliro okpemo Bif o0'exta. Ilpu
IIbOMY TYCKOBHI KOMIUIEKC (4Yepra) MOBHHEH BIAMOBIZATH BHUMOTaM IIOJI0 HOTO
Oe3MevHoi excruTyaTallii. Y pasi noTpeOu 3aMOBHUK MOXKE /10 MPUUHATTA 00'€KTa B
eKCIUTyaTal[ll0 BHOCUTH MOTOKEHI1 3 aBTOPOM MPOEKTY OyAIBHUIITBA MPOIMO3UIIT
IIOJI0 3MIiHM CKJaay ITyCKOBOTO KOMIUIEKCY. [Ipu mpoMy i3 CKIagy IyCKOBOTO
KOMIUIEKCY HEe MOBUHHI BUKJIIOUATUCS OyiBIII Ta CHOPYAU CaHITAPHO-TIOOYTOBOTO
MpU3HAYEHHS, a TaKOoX Ti, IO MPU3HAYEHI MJIs CTBOPEHHS O€3MEYHUX YMOB
YKUTTEQISUIBHOCTI.

8. XKutnosi OyauHKu, moOy10BaH1 32 KOWITH IOPUIUYHUX 1 (I3UUHUX OCIO,
MOXYTh NOpUHUMaTHCS B  EKCIUTyaTalliro ©0e3 BHUKOHAHHS  BHYTPIIIHIX
OTIOPS/DKYBAJIbBHUX  pOOIT y  KBapTupax Ta  BOyJAOBaHO-NPHOYTOBAHHUX
OPUMIIIEHHAX, $KI HE BIUIMBAIOTh HAa EKCIUlyaTalilo OyAMHKIB, 3a YMOBHU
BIIMOBIHOCTI 1X CaHITapHUM, MPOTUIOKEKHUM 1 TEXHIYHMM BUMoraM. lleperik
BHYTPILIHIX OMOPSKYBAIBHUX pOOIT, 6€3 BUKOHAHHS SIKUX MOXKJIUBE IPUUHATTS B
EKCIUTyaTallllo )KUTIOBUX OYJIMHKIB, BU3HAaYa€Thcsl MiHICTepCTBOM OYAiBHHIITBA Ta
’KUTIOBO-KOMYHAIILHOTO TocrnofapcTBa. JKUTIOBI OyIUMHKH, B SIKUX € MOOYA0BaHi
3a KOIITH JIEP>KaBHOTO Ta MICIIEBUX OIOKETIB KBAPTHUPH, 1110 TPU3HAUECHI, 30KPEMA,
JUTSL COTIiAJIbHO HE3aXHUIIICHUX BEPCTB HACEICHHS, IPUUMAIOTHCS B €KCILTyaTallio 3a
YMOBH BUKOHAHHS Y IOBHOMY 00CS131 BHYTPIIIHIX OMOPAKYBAJIbHUX POOIT B TAKUX
KBapTUPAX.

9. Ha o00'exti moBHHHI OyTH BHKOHaHI BCl TepeadadyeHi MPOEKTHOIO
JIOKYMEHTAIIEIO 3T1IHO 13 JAepKaBHUMH OyIiBEIbHUMH HOpPMaMu, CTaHAApTaMH 1
MpaBWJIaMH poOOTH, a TAKOK 3MOHTOBaHE 1 BUMPoOyBaHe obOnagHanHs. Ha 006'exTi
BUPOOHUYOTO TPU3HAYCHHS, HA SIKOMY BCTAHOBJICHO TEXHOJIOT1YHE OOJaHAHHS,
MOBUHHI OyTH MPOBEJIEHI MyCKOHAIAr0/PKyBalIbHI pOOOTH 3TiTHO 3 TEXHOJOTIYHUM
periaMeHToM, nepeadayeHuM MPOEKTOM OyAiBHUIITBA, CTBOPEHO OE3MEeUHl YMOBH

JUIst pOOOTH BUPOOHUYOTO IEPCOHAITY Ta IepeOyBaHHS JIFOIeH B1IMOBIAHO 10 BUMOT
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HOPMATHUBHO-TIPABOBUX aKTiB 3 0XOPOHH Mpalii Ta IPOMUCIOBOT O€3MEKH, MOKEKHOT
Ta TEXHOTEHHOI 0€3MeKH, EKOJIOTTYHUX 1 CAaHITAPHUX HOPM.

10. ¥V pa3i konu Ha CaMOYMHHO 30y/J0BaHE HEPYXOME MAaHO BU3HAHO MPABO
BJIACHOCTI 3a PIIICHHSM CYyJy, BOHO NMPUHAMAEThCS B €KCIUTyaTallilo 3TiHO 3 ITUM
[Topsakom.

11. daToro mpuiHATTS B €KCILTyaTallito 00'eKTa € gaTa peecTpallii aexnaparii
abo Buaaul ceprudikara.

12. Excrutyaraiiist 06'€KTiB, HE MPUIHATUX B €KCILTyaTallil0, 3a00POHSETHCA.

13. 3apeecTpoBaHa Jieknapaiiisi a0o cepTudikar € miacTaBoO JJI YKIaJACHHS
JIOTOBOPIB MPO MOCTaYaHHS HA TPUUHATHI B €KCILTyaTailito 00'€eKT HEOOX1THUX JIJIS
Horo (yHKI[IOHYBaHHS PEeCYpCIiB - BOJH, ra3y, TeIlJia, €JICKTPOSHEPrii, BKIIOUCHHS
JAaHUX TPO Takuil 00'€KT 1O JAEep>KABHOI CTATUCTHUYHOI 3BITHOCTI Ta OGOPMIICHHS
mpaBa BJIACHOCTI Ha HBOTO. [liAKIF0ueHHS 00'€KTa, MPUHHATOTO B €KCILTyaTaIllto, 10
IHKEHepHUX MepexX 3IIMCHIOEThCS BIAMOBIIHO 10 3akoHy Ykpainu "Ilpo
peryatoBanHs MicToOyaiBHOT aisibHOCTI" (3038-17) mpoTsSrom aecsiTi AHIB 3 JTHS
BI/IMOBIJTHOTO 3BEPHEHHS 3aMOBHMKA JI0 OCIO, Kl € BJIaCHHKaMHU BIJIIMOBIIHUX
€JIEMEHTIB 1HXEHEPHOI IHPPACTPYKTYpHU 200 3AIMCHIOIOTH IX €KCILTyaTalllto.

14. 3aMOBHHK 3000B'I3aHUN MPOTATOM CEMH KajJCHIAPHUX JHIB 3 JTHS
NPUUHSTTS B €KCIUTyaTallito o0'ekTa: MoJaTu KOMIIo JeKiapallii abo ceptudikara
MICIIEBOMY OpraHy BHKOHaB4YOi BiaJgu a0 opraHy MiCIEBOIO CaMOBPSAyBaHHS 3a
MICIIE3HAXOKEHHIM O0'eKTa JUIs TOAAHHS TAKMMHM OpraHaMmu iHdopMarii mpo
NPUIHATUHN B €KCIUTyaTalilo 00'€KT 10 OpraHy JIepKaBHOT CTATUCTUKH 32 opMaMu,
nepen0aueHuMU  3BITHO-CTATHMCTUYHOIO  JIOKYMEHTalll€l0;  MOiH(QOpMYBaTH
JiepKaBH1 opraHu y cepi MoKeKHOI Ta TEXHOTEHHOI O€3IeKu MpPO BBEACHHS B
eKCIUTyaTallito 00'eKTa.

15. Y pasi BTpatu ab0 MOMIKOKEHHS Iekiapallli un ceptudikaTta [Henekiis
BUJIa€ O€30IIaTHO AyOJIIKaT 3apeecTPOBaHOl Jekapailii un ay0maikat ceptudikara
MPOTATOM JIECATH POOOYMX JHIB MICISA HAIXOJKCHHS BiJI 3aMOBHHMKA BiIIOBIIHOI

3asiBM 3 MIATBEP/DKEHHSM PO3MIMICHHS HHUM Yy 3aco0ax MacoBoi iHdopmarrii
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MOBIJOMJICHHST TPO BTPAaTy 4YM TMOJAHHAM IIONIKO/)KCHHX JeKiaparii a0o
ceptudikara.

16. BizioMOCTI 1110710 3apeeCTpOBaHUX JAeKapalliidi Ta BUAaHUX cepTudikariB
BHOCSITBCS JIO €IMHOTO PEECTPY OTPUMAHMX ITOBIIOMJICHB TIPO MTOYaTOK BUKOHAHHS
HiArOTOBUMX 1 OyHdiBENbHUX POOIT, 3apeecTpOBAHMX JEKJapaliil Mpo IMOYaTOK
BUKOHAHHS MIJATOTOBYMX 1 OyJIBEIbHUX POOIT, BUJIAaHUX J03BOJIIB HA BUKOHAHHS
OyaiBeNbHUX POOIT, 3apeecTpPOBAHUX JEKJapaliil mpo TOTOBHICTH 00'€kTa [0
eKCIUTyaTallll Ta BUIaHUX cepTU(iKaTiB, BIAMOB Y peecTpallii Takux JeKapaiiii ta

y BHJIaul TaKUX JO3BOJIIB i cepTrdikaTis [26].
2.5.8 TexHiIKO-€KOHOMIYHI MOKa3HUKU MPOEKTY

1. JlupexTuBHUN TepMiH OyIIBHHUIITBA — 6 MICSIIIB

2. @akTUYHUN TepMiH OYIIBHHUIITBA 00’€KTy ab0 TPUBAIOCTI KPUTHUYHOTO
HUISAXY, SIKa TPUIMA€ETHCS IO KalleHAapHOMY Tpadiky — 5,5 MicsALiB

3. [Toka3HUK pIBHOMIPHOCTI OyiBEJIIBHOTO MOTOKY B Yaci:

K, = Mmex =32/17=1,9 (2.22)

Nep

JI€ Nmax — MAKCUMaJIbHA KITBKICTH pOOOYMX B J€HBb, YOIL;
Nep — CEPEHE YUCIO poOOYMX B JE€HB (YOJI.)

Nep = Qo/To =1631,92 : 117 = 17 (2.23)
ne Qo — 3arajyibHa TPYJOMICTKICTh P0OO. JIFOI-]TH.

T, — 3aranbHa TpUBAIICTH POOIT, JH.
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2.6. OxopoHa npaiii Ta O6e31eka B HaJ3BUYalHUX CUTYyaIlIsIX

Y BumyckoBii KBamidikaiiiHiii poOOTI IOCTIIKYEThCS €(EKTUBHICTD
OyIBHUIITBA €HEPTOe(PEKTUBHOT TTOKPIBIII.

Ha OyniBenpHO-MOHTaXKHUN MEpPCOHAN, SAKUM 3A1HCHIOE OYIIBHUIITBO
eHeproepeKTUBHOI TMOKPiBII OYJiBiIi, BIUIMBAIOTh Taki HeOe3Me4yHl Ta IIKiIIUBI
BupoOHu4i paktopu 3a 'OCT 12.0.003-74:

(i3uyHi:

* MiJBUIIICHA Ta TIOHKEHA TeMIIepaTypa MoBiTpsl poO0v0i 30HHU;

* ITi/IBUIIICHA Ta TTOHMKEHA BOJIOTICTh MOBITPS;

* MMABUIIEHA Ta 3HUKEHA PYXJIUBICTh MOBITPSI;

* MMiABUIIIEHA 3aIIUJIEHICTh Ta 3ara30BaHICTh MOBITPsI pOOOYOi 30HH;

* [IJIBUIICHA Ta MOHM)KEHA TeMIIepaTypa MOBEPXOHb 00IaJHaHH, MaTEPialiB;

* MMABUIIEHUM PIBEHB IITyMYy Ha pOOOYOMY MICIIi;

* ITiIBUIIICHUIA PIBEHb BiOpaIlii;

* HEJIOCTATHE OCBITJICHHS POOOUYOI 30HH;

* HecTaya MPUPOJTHOTO OCBITICHHS;

* HeOE3MEeUYHN PIBEHb HATIPYTH €ICKTPUYHOTO KOJIA, 3aMUKAHHS SIKOTO MOXKE
B1IOyTHUCS Uepe3 TUIO JIFOIUHH;

ncuxodi3ionoriyHi:

* (hi3uuHI epeBaHTAXKEHHS (AUHAMIYHI);

* HEPBOBO - TCHUXIYHI MEpPEeBaHTaXEHHsI (MOHOTOHHICTh Mpalli, MepeHanpyra

aHaJ13aTopiB).
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2.6.1 TexniuHi pimeHHs 3 0€3MeYHOT eKCIuTyaTallii 00'eKTy

2.6.1.1 TexHiuHi pimieHHsS 3 0e3me4yHoi opraHizaili podoYrnx MiCIb TPHU

BUKOHAHHI MOKPIBEJIBHUX POOIT

[linm yac BUKOHAHHS MOKpPIBEJIBHUX POOIT HEOOXITHO BXXMBATU 3axXOMdIB 13
3aro0iraHHs BIUTUBY Ha MPalliBHUKIB TAKUX HEOE3MEUHHUX 1 IIKIUTUBUX BUPOOHUYHX
(dakTopis:

- po3TalryBaHHs poO0YOro MicIis mo0JM3y nepenay 1o BUcoTi 1,3 M 1 6ibIIe;

- MIBUIIICHA 3ara30BaHICTh MOBITPSI POOOYOi 30HU;

- MIBUIIICHA Y 3HUKEHA TeMIIepaTypa MOBEPXOHb YCTATKYBaHHS, MAaTepiaiB,
MOBITPs pOOOUOT 30HU;

- TOCTP1 KpaiKu, OpPCTKa MOBEPXHS YCTaTKyBaHHS, MaTepiaiB;

- MABUIIIEHA HaNpyra B EJEKTPUYHOMY KOJII, 3aMHUKaHHA SIKOTO MOXKE
BIIOYTHUCS Yepe3 TLIO JIIOIUHHU.

3a HasgBHOCTI HEOE3MEYHUX 1 MIKIJJTMBUX BUPOOHUYMX (PaKTOPIB, 3a3HAUYCHUX
y BCTyIi, Oe3neka MoKpiBeIbHUX POOIT MOBUHHA OyTH 3a0e3eyeHa BiIMOBIIHO 10
BUMOT 0€3IeKH, 3a3HaYCHUX Yy TPOEKTHO-TexHoJor1yHiil nokymenTanii (I10b, IIBP
TOIIO), 1 30KpeMa:

- opraHizaui€o Oe3meyHux poOOYMX MiCllb Ha BHUCOTI, YJIAIITYBAHHSIM
Oe3neyHnX MUISXIB MPOXOy POOITHUKIB Ha poOOYl MICISA, BKUTTAM OCOOTUBUX
3axoAiB O€3MeKH Mij yac poOIT Ha MOKPIBISAX 3 YXUIOM;

- BKUTTSIM 3aXOJiB O€3MeKku TiJ 4Yac MPUTOTYBAHHS 1 TPAHCIOPTYBAHHS
raps;/aux MacTUK 1 MaTepiaiis;

- BU3HAYEHHSM METO/IB 1 3aC001B IS MITHIMAHHS Ha MOKPIBJIIO0 MaTepialiB Ta
IHCTPYMEHTY, MOPSAKY iX CKJIaJyBaHHS, IOCHIIOBHOCTI BUKOHAHHS POOIT.

BukoHaHHSI MOKpIBEIBHUX POOIT Ta30MoJIyMEHEBHM CIOCOOOM HEOOX1THO
3MIINCHIOBATH 3a HAPSAJIOM-JOIYCKOM, Yy SIKOMY TepeadadeHo 3axoiu Oe3meKu, Ta

srigHo 3 ACTY b A.3.2-11. 3actrocyBaHHs y KOHCTPYKILIi MOKPIBIi TOPIOYHX 1
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BOKKOTOPIOYMX yTEIUIFOBAUiB, HAKJICFOBAaHHS OITYMHHUX PYJIOHHMX MaTepialliB ra3o-
MOJIYMEHEBHM CITOCOOOM J03BOJISIETHCSI TUTHKH T10 YJIAIITOBAHINA IIEMEHTHO-TTIIIAHINA
a00 ac¢aabTOBIN CTSDKIII.

[1i gac opranizaiiii po6ounx Miclib 1 3a06e3reueHHs 0e3meKku npari HeoOX1THO
BUKOHYBaTH Taki BHUMOTrM. MICIi  BHKOHAHHA  MOKPIBEJIBHUX  pOOIT
ra3ornojJyMEeHEBUM CIIOCOOOM TOBHHHI OyTH 3a0€3ledeHl He MEHIe HIK JBOMa
eBaKyallliHUMHN BUXOJaMu (CXOojamMu), a TaKOX TIEPBUHHUMHU 3aco0amu
noxkexoracigas BignosimHo no JBH B.1.1.7. IlinHimatucs Ha TOKPIBIIO 1
CIyCKaTHCSl 3 Hei HEOOXITHO TUIBKM IO CXOJOBUX Mapiiax 1 OOJIaHaHUX s
migHIMaHHS Ha Jax JapabuHax. BUKOpPHCTOBYBaTH Ui IIbOTO TMOXEXKHI CXOAU
3a00pOHSETHCS.

[1i1 vac BUKOHAHHS POOIT Ha IVIOCKKUX JaxXax, 1110 HE MalOTh MOCTIMHOT OrOpOXKi
(mapaneta), poGoui Miclisi TOBUHHI OyTH oropoaeHi BinnoBigHo 10 Bumor ['OCT
23407. Jlna npoxoay poOITHUKIB, SKi BUKOHYIOTh pOOOTH Ha Jaxax 3 YKJIOHOM
noHaja 20°, a TakoXkK Ha Jaxax 3 HOKPHUTTSM, 110 HE PO3PAXOBAHO HA HABAHTAKEHHS
BiJI Baru Npalirorunx, MOBUHHI OyTH 3aCTOCOBaHI Tpanu IHPUHOI HE MEHIIE HIXK
0,3 M 3 mIonepeyHUMH TIJIaHKaMU JJi yropy Hir. Tpanu Ha yac poO0TH HEOOX1THO
3aKpIMUTH.

[lin yac BUKOHAHHS POOIT HA JaxXy 3 YKJIOHOM Ouibie HiXK 20° poOITHUKH
MOBUHHI BUKOPUCTOBYBATH 3aM1001>KH1 TOSCH.

Kpanu Manoi BaHTa)KOMiAIMMAaNbHOCTI, 110 3aCTOCOBYIOTHCS JIJISl MO/IaBaHHS
MaTepiajliB MiJl Yac YyJallTyBaHHS IIOKpiBeJb, HEOOXIJTHO BCTaHOBJIIOBAaTH U
eKCIUTyaTyBaTH BIAMOBIIHO JO IHCTPYKILIM 3aBOAiIB-BUpOOHMKIB. [limiiimMaHHS
BaHTa)Xy HEOOXIJTHO 3/IMCHIOBATH B KOHTeHHepi abo Tapi. [lo6muzy OymiBens y
MICIISIX MiJAIAMaHHs BaHTaXIB Ta BUKOHAHHS IMOKPIBEIBHUX POOIT MOBUHHI OyTH
BU3HAYEHI Ta MO3Ha4YeHI HeOe3NneuHi 30HHM, MEXKI SKMX BH3HAYAIOTHCS 3TIJTHO 3
nomarkom E nux Hopwm.

Po3mimryBatu Ha Aaxy marepiaid MOXHa TIUIbKM B MICISIX, Mepen0aueHux

[1BP, Ta BxxuBaTH 3aX0AiB, IO 3aMO0ITalOTh X MaJIHHIO, 30KpeMa i JI€0 BITPY.
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3anac maTepiaiiB HE TOBUHEH TMEepPEeBUIIYBaTH 3MIHHOI oTpedu. I1ig yac nepeps y
poOOTI IHCTPYMEHT, TEXHOJOTIUHI MPUCTPOi, MaTepiaal MOBUHHI OyTH 3aKpiIlieH1
a00 nmpuOpaHi 3 MOKPIBIIL.

[Topsiiok BUKOHAHHS POOIT

[Topsimox BUKOHAHHS POOIT 13 3aCTOCYBAHHSIM TapsYuX MACTHK MOBUHEH OyTH
BU3HaueHui B [IBP 3 ypaxyBaHHSIM Takux BUMOT.

EneMenTn 1 nmeram mOKpiBeNlb, 30KpeMa KOMIIEHCATOPH Yy IIBax, 3aXHCHI
bapTyxu, TaHKU BOJO3UBHUX TPYO, PUHBH, 37IMBH, 3BUCH TOIIO MEPE IOJaBaHHIM
Ha poOoul Miclsl TOBMHHI OyTH MiATOTOBJEHI JO MOHTaXY. 3aroTOBJICHHS
3a3HAUEHUX EJEMEHTIB 1 JeTaneld Oe3mocepeHbO Ha Jaxy HE JIOMYyCKAaeThCA.
BcranoBnenHs (miABilIyBaHHS) TOTOBUX BOJOCTOKIB, KOJO0OIB, PUHB, a TaKOX
KOBIAKIB 1 Mapacojeil Ha AUMOBI 1 BEHTWIALIMHI TpyOW, MOKPUTTS MapamneTis,
0o0po0OyieHnX mianam HeoOX1HO 3AIMCHIOBATH 13 3aCTOCYBAHHSAM PHUIITOBaHb,
3aco0iB miaMonryBaHHs BianosigHo g0 ['OCT 24258. BuxopucToByBaTH s
3a3HaueHUX POOIT MPUCTaBHI APaOMHU 3a00POHAETHCS.

[lin 9yac BUKOHAHHS TOKpPIBEJIBHUX POOIT Ta30MOJyMEHEBUM CIIOCOOOM
HEOOX1JTHO IOTPUMYBATUCh TAKUX BUMOT O€3IMEKU:

- 0amoHM TIOBMHHI OyTH BCTAHOBJIEHI BEPTUKAJIBHO Ta 3aKpIMUICHI B
CIICIIaIbHUX CTOSKAX;

- BI3KM-CTOSIKM 3 Ta30BUMU OalOHAMM JO3BOJIIETHCS BCTAHOBJIIOBATH HA
MOBEPXHAX Jaxy, mo MarTh yxui g0 20°. Iig gac BukoHaHHS poOIT Ha Jaxax i3
BEJIMKUMU YKJIOHAMHU JUJIS CTOSIKIB 3 OajJloHaMH TOBMHHI OyTH BJaIITOBaHI
cIiewiajbHl MIOIIAAKK;

- i yac poOOTH BIACTaHb MO TOPU3OHTAIII BIJl MAJIBHUKIB JO TPyl OAJOHIB 3
ra3oM NoBMHHA OyTH He MeHue HiX 10 M, 70 ra3onpoBoiB 1 TYMOTKAHMHHHUX
pyKaBiB — 3 M, 10 OKpeMHX OAJIOHIB — 5 M.

3a00pOHSETHCS TPUMATU B O€3MOCEpEeIHIN OJIM3bKOCTI BiJl MIClLSi BUKOHAHHS

poOIT 13 3aCTOCYBAaHHSAM MAJLHUKIB JIETKO3aMHUCTI Ta BOTHEHEOE3MeUH1 MaTepiaIH.
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2.6.1.2 EnextpoOe3neka

VY npuminieHHsAX OyIiBEIbHOI JUIBHUIN JUIS JKUBJICHHS OOJaJHAHHA Ta
CUCTEMH OCBITJIEHHS BUKOPUCTOBYEThCS TpU(a3Ha YOTHUPHOXIIPOBIHA Mepexa i3
3a3eMiIeHOr0 HelTpamwto Hanpyroto 380/220 B. Bignosigno 3 'OCT 12.1.013-78
YyMOBU TIpalll 3a CTyleHeM HeOE3NeKH YpaX€HHs TMpalliBHUKIB EJIEeKTPUUYHUM
CTPYMOM € YyMOBaMH 3 TiJIBUIIEHOIO HEOE3MeKo, TOMy MI0 MiIora y
IPUMIIIEHHSX € CTPYMOIIPOBIAHOIO.

TexHiuH1 pillIEHHS 100 3aM00IraHHs eJeKTPOTPaBMaM:

1) Jlns 3amoOiraHHs €JIEKTPOTpPaBM BiJl KOHTaKTy 3 HOPMaJIbHO-
CTPYMOBITHUMH €JIEMEHTaMH €JIEeKTPOYCTAaTKyBaHHS, HEOOXiTHO:

- pO3MIIIyBaTH  HEI30JbOBaHI  CTPYMOBIAHI  €JIEMEHTH B  OKPEMHUX
OPUMIIIEHHSX 3 0OMEXKEHUM JOCTYIOM, Y METaJIeBUX Inadax;

- BUKOPHCTOBYBAaTH 3acoOM Opi€HTAIlli B €JIEKTPOYCTaTKyBaHHI - HAITHCH,
TaOJIMYKH, MTONIEPEKYBaJIbHI 3HAKH;

-MABI KaOeJiB 0 CHOXXHMBAYiB 3A1MCHIOBATH y 3aKPUTHX KOHCTPYKIIISX
IT1JI0T M

2) [Ipu xuBneHH] 0AHO(DA3HUX CHIOKUBAYIB CTPYMY BiJ] TPUIIPOBITHOI MEPEXi
npu Harnpy3i 10 1000 B BUKOpHUCTOBY€ETHCS HYITBOBHI 3aXUCHUN TpOBiTHUK. [Ipn
HOT0 BUKOpHUCTaHHI MPpo0iif Ha Kopiryc mpu3BoAuTh 10 K3. CrpainboBye 3aXuCT BiJl
K3 1 momkomKkeHni CriosKUBaY BIAKITIOYAETHCS BIJT MEPEXKI.

3riiHO 3 BUMOTraMM HOPMAaTHBIB, MOBHHHaA OyTH 3abe3leueHa HeoOXiaHa
KpaTHICTb cTpymy K.3. 3a5exHo BiJ TUIY 3a11001KHOTO MPUCTPOIO, OBUHHA OyTH
3a0e3MeueHa MiTICHICTh HYJIbOBOT'O 3aXHMCHOI'O MPOBITHUKA.

3) EnexTpo3axucHi 3aco0u 3aXUCTy

[lepconan, sxuil  OOCIYroBy€  €JIEKTPOYCTAaHOBKH, TMOBHHEH OyTH
3a0e3neueHnil BUnpoOyBaHUMU 3acobamu 3axucTy. [lepen 3actocyBaHHsIM 3ac001B
3aXUCTY MEePCOHAJ 3000B's13aHUH MEPEBIPUTHU IX CIPABHICTD, BIICYTHICTh 30BHILIHIX

MOIIKOKE€Hb, OYUCTHTH 1 MPOTEPTHU BiJl MUY, MEPEBIPUTH 3a IITAMIIOM JaTy
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HacTymHOI mepeBipku. KopucryBaTucs 3aco0aMu 3aXHCTy, TEPMiH TPHUIATHOCTI
SIKUX BUMIIIOB, 3a00pOHSETHCS.

BukopucToBylOTBCS OCHOBHI Ta JIOMOMDKHI €JIEKTPO3aXHMCHI  3acoOHu.
OCHOBHMMH €JIEKTPO3aXHCHUMHU 3aCO0aMU HAa3MBAIOTHCS 3aCO0M, 130JIAIISI SKHX
TPUBAIMNA dYac BUTPUMYE poOOUYy HAMpyry, IIO JO3BOJIAE€ JOTUKATUCA [0
CTPYMOTIPOBIIHUX YAaCTHH, SIKi 3HAXOMATHCS MMiJl HANpyrow. Jlo HUX BiTHOCATHCSA
(mo 1000B): 130mr0BaibHI IITAHTH; 130JII0BAJIbHI Ta CTPYMOBUMIPIOBAIbHI KIIIII;
MOKa)XUYMKU HAMPYTH; TIEIEKTPUYHI PYKaBHIIl; CIIOCAPHO-MOHTAXKHUN 1HCTPYMEHT
3 130JJbOBAaHUMH PYUYKaAMHU.

JlomaTKOBUMU  €JIEKTPO3aXUCHUMHU 3aco0aMU  HA3WBAIOTBCSA 3acobm, sKi
3aXUIIAI0Th TIEPCOHAN BiJ HANpPYTd NOTHKY, HANPYTd KPOKY Ta MOMEPEIKaloTh
MepcoHaj Mpo MOXKJIUBICT, MOMIIIKOBUX Miil. Jlo Hux BigHocAThes (1o 1000 B):
TIENEeKTPUYH]I  Kajoml; JIeJeKTPUYHI KHJIMMKH, TIEPEHOCHI  3a3eMJICHHS;

130J1F0BaJIbHI HAKJIAAKHU 1 MICTABKHU; 3aXUCHI IPUCTPOT; TJIAKATH 1 3HAKU OC3IEKHU.
2.6.2 TexHiuH1 pillIeHHs 3 TIT€HU Mpalll 1 BAPOOHUYOI caHiTapii
2.6.2.1 Mikpoxmimar
Jlnsa 3abe3nedeHHs] HOPMAJIbHOTO MIKPOKIIMATy B poOOdYiil 30HI [a7s
TEXHOJIOTIYHOTO TEPCOHATY BCTAHOBIIOIOThH JOMYCTUMY TEMIIEpaTypy, BITHOCHY

BOJIOTICTh 1 IIBUAKICTh PYXy MOBITPS y MEBHUX Jlala3oHax B 3aJ€KHOCTI BiJ

nepioly poKy Ta Kareropii poOiT 1 JOIMYCTUMY IHTEHCUBHICTh OITPOMIHEHHSI.
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Tabmuus 2.22 - HopmoBaHl mapameTpu MIKpOKJIiMaTy B poOodyiii 30HI 3

kareropieto pooir Ila.

Mepion HomycTtrmi
POKY Kateropis poGit
t °C W, % V,m/c
Tennuit Cepenpoi 17-29 |65 mpu 26°C|  0,2-0,4
BAYKKOCTI
X0JIOAHMIH lla

15-24| Ho 75% |ne Ginbmre 0,3

Jlns 3a0e3nedyeHHs HeOOX1THUX 3a HOpPMaTUBaMU TMapaMeTpiB MIKPOKJIIMATY
IPOEKTOM nepeadadeHo:

1. TemnepaTypa BHYTPIIIHIX MMOBEPXOHBb OYIBEIBHUX KOHCTPYKIIM poO60oUOoi
30HM 1 3OBHIIIHIX MOBEPXOHb OOJAaJHAHHS MpH 3a0€3MEUYEHH]I ONTHUMAaJIbHHUX
napaMeTpiB MiKpOKJIIMaTy He MOBHMHHI OyTH OibIne HiXK Ha 2°C 3a Jiana3oH HOPM.

2. SIkmo Temmeparypa TIOBEpXOHb BHIEe ab0 HIKYE ONTUMAIBHOI
TEMIIepaTypy MOBITPs, TO poOOUYl MicIsl TMOBWUHHI OyTH BijjIajieHi BiJ HUX Ha
BIICTaHb HE MEHIIIE M.

3. Ana 3a0e3meueHHs HOPMOBAHMX 3HAY€Hb pPyXy KHUCHIO MPOEKTOM

nepea0avacThCsl BUTSHKHA Ta MPUILIMBHA BEHTWIISIIIIIHI CUCTEMHU.

2.6.2.2 Cxitag moBiTpst po6040i 30HU

P0o6040r0 30HOI0 BBa)XA€THCS MPOCTIP, KU OOMEKEHUN OTOPOHKYIOUUMHU
KOHCTPYKILISIMA BUPOOHWYMX MNPUMIILIEHb, 1[0 MalOTh BUCOTY 2 M Haj pIBHEM
MJI0TH 200 IUIOIIMHY, Ha SKUX 3HAXOIATHCS MICIIS IIOCTIMHOrO a00 HEMMOCTIMHOIO
nepeOyBanHs mpauorounx. Ckiag moBiTps poOo4Yoi 30HHM 3aNEKUTh BiJl CKIAdy
aTMOC(EpPHOT0 MOBITPS 1 BIUIMBY Ha HHOTO PSAAY IIKIJIMBUX BUPOOHUYUX (DAKTOPIB,
YTBOPEHUX B MPOIIECi TPYAOBOI MisTIbHOCTI MtoauHU. CKIIajl MOBITPS 3aJIUIIAETHCS
NOCTIHHUM.  3a0pynHEHHS  MOBITPS  poOOYOi  30HM  PErJIAMEHTYEThCS

rpaHu4yHofonycTuMuMu koHueHTparismu (I'’JIK) B mr/m3.
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Tabmui 2.23 - MoxiuBi 3a0pyaHioBadl MOBITPs MOXKYTh 11X I'JIK

HaiimenyBanns I'’IK, mr/ky6.m Kiac
PEYOBHHHU MakcumanbHO Cepennbo/1000Ba | HEOE3MEUHOCTI
pasoBa
[Tvn HeTOKCUYHUTA 0,5 0,15 4

Jlnst HOpMmadizarii ckiamy moBiTps poO04oi 30HM TMOTPIOHO 3IWCHIOBATH
HmIoJIcHHe NpubupanHs pobodoro wicus. HarpomamxeHHs mnuwiy BKa3zye Ha
HEOOXIIHICTh Y BXHBaHHI 3aXOJliB MO OYHIIEHHIO BiJ HbOro. Tomy HeoOXiJHO
3M1IACHIOBATH HACTYIIHI 3aXO0/IH:

- OYMIIYBaTH NI IKHAWYACTIIIIE.

- IIOJHS MPOTUPATH Tapsyi MOBEPXHI.

[InanyBatu mpubWpaHHs Tak 100 BOHW MPUXOIWIOCH HA 4Yac, KOJIHU
yCTaTKyBaHHS BUKIIIOUEHE, SIK, HAPUKIIA, Y APYTY MOJIOBUHY JH I'ATHUII a00 Ha

BUXI1IHI.

2.6.2.3 BupoOHuYEe OCBITIICHHS

[TpuponHe ocBiTICHHS

B 3anexHocTi Big [kepera CBiT/Ia MPOMUCIOBE OCBITICHHS MOAUIAETHCS Ha: -
IPUPOJIHE OCBITICHHS - OCBITJICHICTh MPHUMIIIEHb CBITJIOM Heba (mpsiMmoro ado
B1IOOpaXEHOTO), SIKE MPOHUKAE Yepe3 CBITIOBI MIPOMMH B 30BHIIITHIX OTOPOJPKEHUX
KOHCTPYKIisiX. [To cBOEMY CIIEKTpaIbHOMY CKJIaTy BOHO € HAMOUTBII CIIPUSTIUBUM.
[IpupoaHe OCBITIICHHS XapaKTEPU3YEThCsS KOE(PIIIEHTOM MPUPOIHOT OCBITICHOCTI
KIIO (ey). KIIO - BigHOIIIEHHS TPUPOIHOTO OCBITJICHHS, IKE CTBOPIOETHCSA B JISAKIN
TOUIll 3a/JaHO]1 TUIONIMHM BCEPEIUHI MPUMIILIEHHS CBITIOM HeOa, 0 3HAYEHHS
30BHIIIHBOI TOPU3OHTAIBLHOT OCBITJICHOCTI.

KEO npu npupoaHomMy Ta CyMIIIIEHOMY OCBITJIEHHIO.

XapakTepucTrka 30poBOi poOOTH MPU BUKOHAHHI - POOOTH BUCOKOI TOYHOCTI;
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Pospsip - 111,

[Tizpospsin 30poBoi poboTH - 0;

KoHTtpacTt 00'ekTy po3mi3HaBaHHs - CEPEAHIN;

XapakTtepuctuka GoHY - TEeMHUH;

boxose KEO, %:

- npupoane 2,0;

- cymimiene 1,2.

OCHOBHOIO BEJIIMYMHOIO [IJI1 PO3PAXyHKy 1 HOPMYBaHHS MPUPOTHOTO
OCBITJICHHs € KoeditieHT npupoaHoi ocitieHocti (KI10). Ilpuitasare po3aiabHe
HopmyBaHHs KEO gns OiyHoro 1 BepxXxHbOro ocBiTIeHHSA. Ti Micud, MO
OCBITJIFOETHCS TIJILKK OIYHUM CBITJIOM, HOPMY€EThCSl MiHIMaibHe 3HadeHHs KEO B
MeXax po0o4oi 30HM, IO TMOBHMHHO OyTH 3a0e3rnedyeHe B TOuKaxX, HaWOLIbIIe
BimnaneHux Bij BikHa. HopmoBani 3nauenus KEO mist OynuHKIB BU3HAYAIOTHCS 32
dbopmyioro:

€n = €y My,

ne ey, - 3HaueHHs KEO niis OyauHKiB;

My - Koe(IIIEHT COHAYHOCTI KimMaty - 0,85, BikHa 30pi€HTOBaH1 Ha 3aXijl.

[Ipuponne: e, =20-085=17%,
1,2:085=10% .

CyMilIeHe: en

[lITyuyHne oCcBITICHHS.

- IITY4YHE OCBITJICHHS BHUKOPHUCTOBYETHCS JBOX CHCTEM: 3arajibHe abo
KOMOIHOBaHE. 3arajbHE OCBITJIICHHA - OCBITJIEHHS, MPU SKOMY CBITHJIBHUKU
PO3MIIIYIOTECS Y BEPXHIM 30H1 MPUMIIIEHHS] PIBHOMIPHO a00 MPUCTOCYBAJIbHE JI0
po3tanryBaHHs o0yagHaHHs KoMOiHOBaHE OCBITIIEHHS - JOJATKOBE OCBITJICHHS,
opu SKOMYy [0 3arajJlbHOTO OCBITJICHHS JOJA€ThCcs e W MicueBe. Micuee
OCBITJICHHS - OCBITJICHHSI, SIKE CTBOPIOETHCS CBITHJILHUKAMHU, SIKI KOHIIEHTPYIOTH
CBITJIOBUI MOTIK 0€3M0cepeIHb0 Ha POOOYUX MICIISX.

[lITygyne oCcBITIICHHS, JIK:
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3aranbHe - 300 1K; kom6iHOBaHe — 1000 k.

Jlia 3a0e3neueHHs HOpMaTUBHOTO 3HAYEHHS enmin IIepe10avueHo:
2.6.2.4 BupoOH1uMii mrym

PiBeHb 3Byka BUMIPIOETHCA B JleiOesax 1 BU3HAYAETHCS 0 (popmyi:
L=20-lg () =20"lg(;), (2.24)
Py Uo

ne L - piBens mrymy, ab;

P - 3BykoBHi1 THCK, [1a;

Uo- xonuBanmbHa MBUAKICTD, 5108 m/c;

Py - HynbOBe 3HAUCHHS 3BYKOBOTO THCKY Ha HMKHBROMY TOPO31 YYTHOCTI B
OKTaBHIN cMYy31 31 cepeHboreoMeTpudHor0 yactoToro 1000 I't;, yMoOBHO mpuitHsTe
piBauM 2-107 ITa.

Jliga BiAHOCHOI JOrapu(MIYHOI HIKAIM B SIKOCTI HYJIbOBHX pIBHIB 0OpaHi
MOKa3HUKH, 110 XapaKTEPU3YIOTh MIHIMAJILHUN NOPIT CIIPUHHATTS 3BYKY JIFOJICBKUM
ByxoM Ha yactoTi 1000 ['u. HopmaTuBHUM AOKYMEHTOM, SIKHH pErjlaMeHTye PiBHI
IIyMy JUIsl PI3HUX Kareropiil podouux micup ciayx0oBux mnpumimieHb, € «CCBT.

[IIym 3araabHi BUMOTH O€3IMEKN.

Ta6nuis 2.24- PiBeHb 3BYKOBOTO THUCKY

XapakTep poOit |[lomycTumi piBHI 3ByKOBOTO TUCKY (11B) B
CTaHIapTU30BaHUX OKTAaBHUX CMYTax 3
CEpEeTHLOTEOMETPUYHIMH YacTOTaMHu, [ 11

32 | 63| 125 | 250 | 500 [ 1000 | 2000 | 4000 | 8000

ITocriitHi po6oui
MICIISI B
TIPOMHCIIOBUX
MPUMITIICHHSX

107 195 | 87 | 82 | /18 | 715 | 73 71 69

[Iym mnopyurye HoOpMallbHy pOOOTY UUTyHKa, OCOOJIMBO BIUIMBAE Ha

LEHTpaJbHy HEPBOBY cuctemy. [y 3a0e3nederHHs JOMyCTUMHX MapaMeTpiB IIyMy
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B MIPUMIIIICHH1, TPOEKTOM MepeadaueHo 3aco0U KOJIEKTUBHOTO 3aXUCTY: aKyCTUYHI,
apXITeKTYpPHO-TUIAaHYBaJIbHI 1 OpraHizamiifHO-TeXHITHI.

3acobu O00poTHOM 13 IIYMOM B 3aJI€KHOCTI BiJl 4ucia OCiO, /ISl SIKUX BOHU
MpU3HAYCHI, TMOAUISIOTHCS Ha 3aco0M 1HAMBIIYaJIbHOIO 3aXUCTy 1 Ha 3acolu
KOJIeKTUBHOTO 3axuCTy - « CCBT. 3aco0u iHAMBIAyaTsHOTO 3aXUCTY OPraHiB CIIyXY.
3arajibH1 TEXHIYH1 YMOBHU 1 METOJIM BUIIPOOYBaHbY 1 «3acO0U 1 METO/IM 3aXUCTY BIJl
mrymy. Knacugikartis.

J71g 3HIDKEHHS IIyMy B IPUMIIIEHH], HEOOX1IHO:

- Oe3nocepeIHpO OIS JKepen IIyMy BHUKOPHCTOBYBAaTH 3BYKOMOTJIMHAOY1
MaTepiaiu sl HOKPUTTS CTEeN, CTiH, 3aCTOCOBYBATH IT1/IBICHI 3BYKOIIOTJIMHAYI.

- I O0pOTHOM 3 BEHTWISALIWHUM IIIYMOM IOTPIOHO 3aCTOCOBYBaTH Malio

IIYMOB1 BEHTHJISITOPH.

2.6.2.5 BupoOnuui BiOpartii

Bi6pariss BimHOCHTBCS 10 (aKTOpiB, SKI MarOTh BEIUKY O10JIOTTYHY
aKTUBHICTh. SIK 3arajbHa, Tak 1 JIOKajdbHA BiOpallisi HECHPUSITIMBO BIUIMBAE Ha
OpraHi3M JIIOJIMHYU, BUKJIMKAE 3MiHY Y (YHKIIOHAIBHOMY CTaHI BECTUOYJISIPHOTO
amapary, IICHTPaJIbHOI HEPBOBOI, CEpIIEBO-CYJIMHHOI CHUCTEM, IIOTIpIIye
CaMOTIOUYTTSI Ta MOXKE MIPU3BECTU IO PO3BUTKY NMPOECIHHUX 3aXBOPIOBAHbD.

Ha enextpocranmii mpucytHs BiOparis tumy - 3a. ToOTo TexHOJOTIYHA
BiOpallis, sKa Ji€ Ha IEPCOHAI eJIEKTPOIIEXY, a00 sSKa MepeIacThCcsl Ha podoUl Micls,

HE Maro4u JHKEepPes BUIPOMIHIOBAHHS.
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Tabmui 2.25 - Jlonyctumi piBHI BiOpallii Ha MOCTIHHUX POOOYUX MICIISIX
Bun Bi6partii OKTaBHI CMYTH 3 CEpEIHbOT€OMETPUYHUMH YaCTOTaMH, [ 11
2 4 8 16 | 315 | 63 | 125 | 250 | 500 | 1000

3aranpHa BiOparis:
Ha MOCTIMHUX

po0OOYHX MICIISIX B

BHPOOHUIHX 1,3* 1 0,45|0,22| 0,2 0,2 0,2 - - - -

MPUMILICHHAX 108 | 99 93 92 92 92

o 28 | 14 | 14 | 1,4 |14 114 |14 14
JlokanwpHa BiOpartis - - 115 | 109 | 109 | 109 109 | 109 | 109 | 109

* B uMCeNbHMKY CEpeIHBbOKBAAPAaTHYHE 3HAYEHHA BiOpamii, M/c*102 B
3HaMEHHUKY — Jorapudmiuni piBHi BiOpaii, ab.

Jliia 3MeHieHHs aii BiOpalliii Ha MpaloYiuX MPOEeKTOM nepeadayeHo:

- IMHAMIYHEe TIOTallleHHs BIiOpalii - TpUETHAHHS 0 3aXHCHOTO 00'€KTy
CUCTEMH, peakKiii sIkoi 3MEHIIYIOTh po3Max BiOpallii 00'ekTa B TOUKaX MPUETHAHHS
CUCTEMH;

- 3MiHa KOHCTPYKTHBHUX €JIEMEHTIB MaIlliH;

- 3acTOCyBaHHS 3aco0iB 1HIWBIIYaJbHOTO 3aXHCTy, a caMe pPYKaBHII],

BKJIQIUIII 1 IPOKJIAAKHU, BIOpO3aXUCHE B3YTTS 3 MPYKHOAeMI(EePyOUUM HIU30M.

2.6.2.6 Tlcuxodizionoriuni paxkropu

[Icuxodizionoriyni QakTopu BUOMPAIOTHCA BIAMOBIAHO 3 [iri€HIYHOIO
KJacudikaliero mpami 3a NoOKa3HUKaMHU IMIKIJJIMBOCTI Ta HeOe3meyHOCTI (pakTopiB
BUPOOHUYOTO CEPE/IOBUIIA, BAXKKOCTI Ta HAMPYKEHOCTI TPYAOBOrO IPOILIECY,
3atBepmkeHoi Hakazom MinictepcTBa oxopoHu 310poB'ss Ne 528 Bin 27 rpynHs
2001 poxky.

YMOBHU mparii TEXHOJOTIYHOTO TMEpPCOHANy, KU 3MIACHIOE JOCIIIKCHHS
cTaHy 06araTonoBepXxoBOTO OyAMHKY, O BAYKKOCTI Tparli BIIHOCATHCS A0 KaTeropii

IIa.
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[Ipu perioHabHOMY HaBaHTAXKEHHI (3 MEPEBAKHOIO Y4acTIO M s31B PYK Ta
IUIEYOBOTO Cyrioba) Uis YOJOBIKIB KJac YMOB Mpalll JOMYyCTUMHUN (CepeaHbol
BaXXKOCTI) 10 45 Br.

Maca BaHTaxy, 110 MOCTIMHO MiIMMAEThCS Ta MEPEMIITYEThCS BPYUHY IS
YOJIOBIKIB CKJIaJa€ 10 15 Kr, 110 € ONTUMaTLHUMA YMOBaMU TIparli.

CraTvyHe HaBaHTAXXEHHSI, BEJIMYMHA CTATUYHOIO HABAHTAXEHHS 32 3MIHY
IpU yTPUMaHHI BaHTaxy, JOKJIaaaHH1 3ycuwib ckiagae 36000 kr/c ams 4OJOBiKiB
10 € ONTUMAJIbHUM.

PoGoua mo3a € ontumaibHa: BiJIbHA 3pydyHa 11033, MOXKJIUBICTh 3MIHU 03U
(«cuAsiun — CTOSIYM») 3a Oa)KaHHSAM IpalliBHUKA; IepeOyBaHHs B 031 «CTOSYN» JI0
40% 4vacy 3MiHH.

[lepemimennss y mpoctopi (mepexoaud, OOYMOBJICHI TEXHOJIOTTYHUM
MPOIIECOM, TMPOTITOM 3MiHH) CKIafa€e 10 4 KM MO TOPU3OHTAIl Ta N0 2 KM IO
BEpPTUKAJI.

YMOB mparli 3a TOKa3HUKaMU HaIPYy>KEHOCTI Tparli:

[HTeNneKTyanbH1 HABAaHTAXKEHHSI: PIILIEHHS POCTUX AJIbTEPHATUBHUX 3aB/IaHb
3riIHO 3 1HCTpyKUi€t0. CrpuiiMaHHd CUTHAJIB 3 HACTYNMHOK KOPEKLIE i Ta
omepaiiiif. XapakTep BUKOHYBaHOI POOOTH € 3a 1HAUBIAYaTbHUM TIJIAHOM.

Tako>x Ha npaliBHUKA BITUBAIOTh CCHCOPHI HABAHTAXKCHHS, TaKi SIK :

e TpusamnicTh 30cepemkeHHs yBaru (B % BiJ yacy 3miHu) 10 50%.

e HapaHTaxkeHHs Ha CIayXoBUM aHamizatop (Ipu  BUPOOHMUUIM
HEOOX1THOCTI CHIPUUHATTS MOBU 4M JU(EPEHLINOBAHUX CUTHAJIB).
Po36ipauBicTh ciiB Ta curHaiiB Bij 100% 10 90%.

Beci i hakTopu € onTUMaIbHUMH (HAPYKEHICTh Mpalli JIETKOTO CTYIEHS).

MOHOTOHHICTh HaBaHTAKEHb. MOHOTOHHICTh BUPOOHUYOT 0OCTAaHOBKH, Yac
MACMBHOIO CIIOCTEPEKEHHS 32 TEXHOJIOTIYHUM MpouecoM B % BiJ yYacy 3MIHU

ckinanae < 75% 110 € onnTUMaIbHNM.
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2.7 besmneka B HaJ3BUYaHHUX CUTYyaIlIsSIX

2.7.1 Jlist 10HI3YIOUMX BUITPOMIHIOBAHb Ha OPraHi3M JIFOJUHU

3riIHO 3 OJHUMU MOTJISIIAMH, 10HI3aIlisl aTOMIB 1 MOJICKYJI, 1[0 BUHUKAE T
JII€I0 BUIIPOMIHIOBAaHHS, BEJIe IO pO3IpBaHHS 3B'SI3KIB Y OLIKOBUX MOJIEKYJax, IO
IPU3BOIUTH JI0 3aru0esi KIITHH 1 MOPa3Ku BCbOTO OpraHi3my. 3TiHO 3 1HIIUMHU
YSIBJICHHAMH, Y (pOpMyBaHH1 O10JOTTYHUX HACIHIJIKIB 10HI3YIOUMX BUIPOMIHIOBAHb
BIIIrPalOTh POJIb MPOJAYKTU Paaiofiizy BOJIH, siKa, SIK BIAOMO, CTaHOBUTH 10 70%
Macu opraHizMmy JroauHu. [Ipu 10HI3a1ii Bou yTBOPIOIOTHCS BUIbHI pagukain H+
ta OH-, a B NPUCYTHOCTI KHUCHIO — MEPOKCUAHI CIOIYKH, IIO € CHUIBHUMU
okucatoBadaMu. OCTaHH1 BCTYIAIOTh Y XIMIYHY B3a€MOJIII0 3 MOJIEKYJIaMH O1JIKIB Ta
(dbepMeHTiB, pyHHYIOUH iX, B PE3yJIbTaTl YOO YTBOPIOIOTHCS CIIOIYKH, HE BIACTHUBI
)KUBOMY opraHizmy. lle mnpu3BoauTh A0 TMOPYLICHHS OOMIHHMX IIPOIIECIB,
OpuUrHoOJIeHHs (PEpMEHTHUX 1 OKpeMuX (YHKIIOHAIBHUX CHCTEM, TOOTO
MOPYIIECHHS YKUTTEAISILHOCTI BChOTO OPTaHi3My.

BmiuB pazioakTUBHOIO BHUIPOMIHIOBAHHS Ha OpraHi3M JIIOJWHU MOXHA
YSIBUTHU B YK€ CIIPOIICHOMY BUTJISIAI TakuM YuHOM. [IpumycTimo, 1m0 B opranimi
JIOAVHHA BiOyBa€TbCSI HOPMAIBHUN TIPOIEC TPABJICHHS, KA, IO HAIXOIUTH,
PO3KJIaIa€ThCs Ha OUIBII MPOCTI CIOIYKH, SIK1 MOTIM HAIXOJATh uepe3 MeMOpaHy
yCepeIUHy KOKHOI KIIITUHM 1 OyTyTh BUKOPUCTAH1 K OyMIBEJIbHUI MaTepial s
BIITBOPEHHSI €001 MOMIOHMX, JJIs BIAIIKOAYBAaHHS EHEPreTUYHUX BUTpPAT Ha
TPAaHCIIOPTYBAaHHS PEYOBMH 1 ixHIO TiepepoOky. Ilimx wac moTpamisHHS
BUINIPOMIHIOBaHHSI Ha MeMOpaHy Bifpa3y * MOPYIIYIOTbCS MOJEKYJSIPHI 3B'S3KH,
aTOMHM TIEpPETBOPIOIOThCA B 10HU. Kpi3b 3pyliHOBaHy MeMOpaHy B KIITUHY
MOYMHAIOTh HAJIXOJUTH CTOPOHHI (TOKCHYHI) PEYOBHHH, poOOTa 11 MOPYIIYETHCS.
k1o 1032 BUNPOMIHIOBAaHHSI HEBENMKA, B1IOYBAETHCS PEKOMOIHAIISl €JEKTPOHIB,
TOOTO TIOBEpHEHHsI iX Ha CBOi MicCIsd. MOJEKYISIpHI 3B'S3KA BITHOBIIOIOTHCS, 1

KJIITUHA TIPOJIOBKY€E BUKOHYBATH CBOI (DYHKIIII. SKIIO K 1032 OMPOMIHEHHS] BUCOKA
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abo gyxke Oaratro pa3iB TOBTOPIOETHCA, TO EJIEKTPOHU HE BCTUTAIOTh
PEKOMOIHYBATH; MOJICKYJISIPHI 3B'SI3KU HE BITHOBIIIOIOTHCS; BUXOIUTH 3 JIAy BEIMKA
KUIBKICTh KJIITHH; poOOTa OpraHiB pO3JIaJIHYETHCS; HOPMabHA YKUTTEIISUIBHICTD

OpraHi3My CTa€ HEMOKIIMBOIO.

2.7.2 Po3paxyHOK Koe(ili€HTa IPOTHPATIAIIITHOTO 3aXUCTy aKTOBOTO 31y

OCKiNbKM ~ MPUMILIEHHS, M SKOTO  IMPOBOJAUTUMEMO  PO3PAXYHOK,
3HAaXOJUTHCS Ha TepuioMy moBepci OymiBil, KOEQIIEHT MNPOTHPaAAIaliiiHOrO
3aXHUCTy PO3PaxOBYyBATUMEMO 3a (HOPMYJIIO0

B 0,65x K, x K,
o (1_Km)(Ko X Ker +1)KM '

[TowaTkoBi gaHi:

. 3oBHilHI cTinu 6yauHKy 3 nerma (51 cm), maca 1m?— 920 kr;

. Hecyui crinm 6yaunky 3 nermu (38 cm), maca 1m?— 640 kr;

. Ileperopoaxu 3 nernu (12 cm), maca 1 m? — 216 kr.

. Maca 1 M? MiXIIOBEPXOBOTO MEPEKPHUTTS — 690 Kr/M?,

. Tlnoma BikorHux nmpopisis: OK-3 — 3,24 m2,

. TInoma nsepuux npopisis: -2, 1-3 — 4,32 m?; 1-6 — 1,26 m?; 1-9 — 1,8 M2,
. Bucora nigBikoHHUKIB — 0,8 M;

. [Imomma miayoru aj1s po3paxyHKy NpUMIiIieHHs — 269,7 M2

© 00 N OO O B~ W N P

. Bucora nmpumimenss — 6,9 wm;

10.  Ilnmocki kyTH:

Kyt oy = 131°. [IpoTu kyTa po3raiioBaHi:

- crina 3 nerm (51 cm) wromero 181,5 m? 3 mpopizom momero 4,32 M2,
Kyt a2 =59°. Tlpotu kyTa po3ramioBaHi:

- crina 3 nersu (51 cm) momero 82,8 M2,

Kyt 03=131°. [IpoTu KyTa po3TamioBaHi:

- 2 crinm 3 nernu (38 cm) momero 181,5 M? 3 mpopizom mioero 4,32 M?;
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- 2 crinm 3 nernu (38 cm) momero 181,5 M? 3 mpopizom mioero 41,6 M?;

- crina 3 nermu (51 cm) wromero 181,5 M? 3 mpopizom mwiomero 27 M2,

Kyt a4 =59°. Tlpotu kyTa po3ramioBaHi:

- crina 3 neriu (51 cm) momero 82,8 M2,

Busnadaemo 3BeleHi Macu CTiH 1 TEPEropojioK, PO3TAIIOBAHHWX MPOTU
IUIOCKUX KYTIB.

Kyt oy = 131°.

3Benena maca cTinm 3 nerym (51 cm) miomero 181,5 M? 3 mpopizoM IIoIIE0
4,32 m?

@, ==2=0,024, G, =920(1-0,024) =898 (/ne’).

CymapHa 3BejieHa Maca CTiH IIOCKOTO KyTa Ol
G. =898 (xr/m?)
> T .

Kyt o, =49°.

3Benena Maca crinu 3 nern (51 M) miomero 82,8 M2
G,, =920 (xr/m?).
CymapHa 3BesieHa Maca CTiH IUIOCKOTO KyTa ol
G2 =920 (xr/m%).

Kyt a3 =131°.

3BeneHa maca 2-x crin 3 nernu (38 cm) miomero 181,5 mM? 3 mpopizom

wromiero 4,32 mM?

@, =212 =0,024, G, = 2x640(1-0,024) =1249,3 (xw/ne).

3Benena maca 2-x criH 3 mermm (38 cm) miomero 181,5 mM®> 3 mpopizom

wromero 41,6 M?

41,6

_ =0,22, G, =2x640(1-0,22) = 493 (kr/m?) |
181,5

a



165

3Benena maca ctinu 3 nernu (51 cm) momiero 181,5 M? 3 Mpopi3oM IJIOLIEIO
27 m?

o, =—21~015, G, =920(1-0,15) = 7831 (kr/m?).
1815 "

CyMapHa 3BC€JACHA Maca CTiH IIOCKOT'O KyTa O3
G2 =1249,3+ 493+ 783,1= 2545, 4 (kr/m?)

Kyt o4 =49°.

3BeneHa Maca cTinu 3 nernu (51 M) miomero 82,8 M2
G,, =920 (xr/m?).
CymapHa 3Be/ieHa Maca CTiH TUIOCKOTO KyTa O
G, =920 (kr/m°) .
CymapHi 3Be/IeHI Macu CTiH 1 TeperopoaoK
G; =898 (kr/m?) ; G2 = 920 (kr/m?):;
G =2545,4 (kr/m?) ; Gy =920 (kr/m°).

[Ipotu mepmioro, APyroro i YETBEPTOTO KYTiB PO3TAIIOBaHI CTIHU 1

2 . .
neperopoaku cymapHoro Macor Menme 1000 kr/m®, Tomy koedimient Kji, mo
BPaxOBYE JIOJIO paaiarlii mcis mocaa0IeHHs 30BHINTHIMY 1 BHYTPIIIHIMHU CTIHAMHU

K __ 360 360 _
' 36+> a, 36+229

1,36

.. . 1 2
3a MIHIMaJbHOK CYMAapHOK 3BEIEHOI0 MacOl CTIH GZ =898 (KT/ M )

Bu3Havyaemo koedimienT K=500.
3a mmpuHOIO OyAiBIl BHU3HAYAEMO KOE(DIIIEHT, SKUNA BPaxoBYE OO
po3scitoBanHs BunpomintoBanHs K,;,=0,09(BucoTa npumimenss ckianae 6,9 m) [ .
Koedimient Ko, 1110 BpaxoBy€e 3HUKEHHSI MOTIMHAIBLHOT 3/IaTHOCTI 30BHIIIHIX
CTIH 3a paxyHOK HassBHOCTI B HUX BIKOHHHUX 1 JIBEPHUX MPOPI3iB Ta MPOHUKHECHHS B
IPUMIIIEHHS! BTOPUHHOTO BUIIPOMIHIOBAHHS, 3 BpaxyBaHHSIM BUCOTH BiJl HiIJIOTH

10 BikoH 0,7 M po3paxyeMo
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i=0,84'—32=0,012’

K,=0,8
S, 269,7

ne So= 4,32 M?— myoma 30BHIIIHIX ABEPHUX IEpPEpi3iB NPUMILIEHHS; S, =
269,7 M? — II0IIa M UIOTY TPUMIIIEHHS.
KoeiwienT, n1o BpaxoBye 3HWKEHHS 1034 pajialii B OyaiBili, pO3TallOBaHIN
B paiioHi 3a0yI0BH, BiJl eKpaHyBaJbHOI 1ii cycianix cropya K,=0,55]].
OT1xe koe(ilieHT TPOTUPATIAIIITHOTO 3aXUCTY MPUMIIIEHHS
0,65x K, x K, 0,65x1,36x500

T (1=K, )(Kyx Ko +1)K,,  (1-0,09)(0,012x500+1)0,55 _

Po3paxoBanuii koedilieHT paaialifHOTO 3aXHCTy aKTOBOIO 3aly BKa3ye Ha
MOXJIMBICTh TPUBAJIOr0 MepeOyBaHHS JIOJEH B JaHOMY MPUMIIIEHHI B pasi
BUHUKHEHHS paJiallifiHOro 3a0pyJHEHHS, 3a YMOBH WMOro TepMeTHu3allii Ta

o0JamTyBaHHs BEHTUJIAIIT B MPUMIIIECHHI.
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PO311J1 3 EKOHOMIYHA YACTHUHA

Po3rnsiHyTi 4OTHPH BapiaHTH BIAITYBAaHHS MOKPUTTS:

1 BapiaHT - BIAIITYBaHHS «3€JIEHOT0» MOKPHUTTS;

2BapiaHT — BJAIITYBAaHHS TOKPIBII 3 130IJIaCTY 3 BHUKOPUCTAHHSIM
1H(pauepBOHUX BUIPOMIHIOBAYIB;

3BapiaHT — BIAIITYBaHHS MOKPIBIIl 3 BUKOPUCTAHHSIM PyOepoiy;

4BapiaHT - BIAIITYBaHHS CKaTHOT MOKPIBIIL.

Ko>xHuit BapiaHT MOKPUTTS BiAPI3HAETHCSI KOHCTPYKTUBHUMHE OCOOTMBOCTSIMH,
BJIACTUBOCTSIMU MaTepiajiiB, CTPOKOM €KCIUTyaTarlii, KOIITOPUCHOIO BapTicTiO. Jliis
KOX)KHOTO ~ BapiaHTy CKJIQZICHUMH JIOKaJbHUM KOIUTOPHC JJs BHU3HAYCHHSA
KOIITOPUCHOI BapTOCTI 3a J0moMOororo nporpamuoro komiiekey ABK-3 (Jlonarox
b).

[TokpuUTTS MarOTh Pi3HI TEPMIHU CIIYKOH, NPH MOPIBHSAHHI CHiJ 3BECTH JI0
31CTaBHOTO BUTJIALY LUIIXOM BpaxyBaHHA JOJATKOBUX 1HBECTHUIIN AJIS TOTO, 11100
CHUCTEMH 3 KOPOTIIMMHU TEpPMiHAMHU CIY>KOM 3aMIHUTH HOBHMH. Po3paxyHOK
BUKOHYETHCA 32 TAKOIO (POPMYIIOF0

t
I1e = KB + 2.Ci:(1+Em)i, (3.1)
i=1

ne 1B — mpuBeneHi BUTpaT Ha BUPOOHUIITBO OJIMHUIII TTPOYKIIii 00’ €KTa, 110
Ma€ BEJIMKHUM TepMiH CITy>KOH, TPH.;

Ci — piuHI eKCIuTyaTaIliiHi BUTPATH y BIAMOBIAHI pPOKH, TPH/PIK;

t — TepmiH (pyHKIIIOHYBaHHSI OCHOBHHMX (DOH/IIB 3 BEJIUKMM TEPMIHOM CIIYkOH,
POKIB;

KB — 00csru iHBecTHII1# y Oy1IBHUIITBO 00’ €KTA 3 BEJIMKUM TEPMIHOM CITY>KOH,
TpH.

Jlnst ocHOBHUX (DOH/IB, 1110 MAIOTh KOPOTKUN TEPMIH CIIyKOU



168

t
[Tk =K1 + Kj: (1+Em)j +...+ Km: (1+ EM)m +2.Ci: (1+Em)i, (3.2)
=1
ne 1k — mpuBeneHi BUTpAaTH HA BUPOOHUIITBO OJIMHUIII MPOAYKIT 00’€KTa 3
KOPOTKHUM TEPMIHOM CITy>KOH, TPH;
K1 — oGcsr inBecTHIIIH Y OYIIBHUIITBO 00’ €KTa 3 KOPOTKUM TEPMIHOM CITY>KOH,
I'PH;
Kj,...,KM — o0cdaru iHBecTuliii Ha 3MIHY OCHOBHHMX (POHIIIB 3 KOPOTKUMHU
TEpPMIHAMH CITYXOH 4epe3 j ... 1 m POKiB, I'PH;
Em — MmogudikoBana Hopma auckonty, Em=0,25.
Co061BapTiCTh poOIT (0OCAT IHBECTHUIIIN) BU3HAYAETHCA 32 (POPMYIIOIO:
K =T1IB+3BB, (3.3)
ne 11B — npsimi BuTpaTH, rpH.
3BB - komToprcHa BenTuYrHa 3araIbHOBUPOOHUYUX BUTPAT, TPH.
I1B Ta 3BB Bu3HauaemMo i3 okaibHOro Korropucy (Jlomatok b).
KamnitanbHi BkJ1aieHHs1 y BUpOOHUY1 (POHIU:
Ci = KOB®.+ Kobirosi xomir, (3.4)
ne KOB® — BapTicTh OCHOBHUX BUPOOHUYUX (DOHIB;
Ko6irosi kot = CeM./KobGop. — 061roBi KOIITH,
ne CcM. — KOIITOPHUCHA BapTICTh (BCHOTO MO KOIITOPHUCY ), TPH.;
OO6iroBi komtu Jyist 1 BapiaHTy
Ko6irosi komtun=880,383/2,5=352,15 Tuc. rpu
OO6iroBi KOIITH JUIsl 2 BapiaHTy
Ko6irosi xomrru = 659,394/3=219,8 Tuc. rpn
OcHoBHI BUpoOHHMY1 (DOHU BU3HAYAIOTHCS 32 (HOPMYIIOIO:

i=1

i,piuH. ’ (35)
ne ®di— nepBicHa BapTICTh 1-TO1 MALLIUHU, TPH.;

Ti1 — TpuBaIicTh pOOOTH 1-TOT MAIIMHU Ha 00’ €KTI, TOJ.;



Ti, piuH. — HOpMaTHUBHA TPUBAJICTh POOOTH 3a PiK, TOJI.

OcHoBHi BUpoOHUY1 Gponau ams 1

KOB®=11,139-3,634=7,505 Tuc. rpa

Pe3ynbTaTu nopiBHIHHS BapiaHTiB HaBeAeHI B Tabmumi 3.1.

[TopiBHSIHHS OTpUMaHUX PE3yIbTaTIB JacCTh 3MOTry BHOpaTH EKOHOMIYHO

JOLUIGHUHN BapiaHT, Ha SIKUN MPUXOJATHCS MiHIMAJIbHI IPUBEACHI BUTPATH.

Ta6nuis 3.1- [opiBHSHHS BapiaHTIB MOKPiBEJIb

Bapiantu

[Toxa3uukwm (maHi) 1 2 3 4
I[IpsiMi BUTpATH, TPH. 802,417 625,855 400,04 1657,565
KomroprucHa TpyaoMiCTKICTb, TPH. 5,963 2,375 1,232 5,428
Kowmropucha 3apobiTHa mnara, rpH. | 114,639 48,45 25,802 111,847
3arajgbHOBUPOOHMYI BUTPATH, TPH. 77,966 35,539 17,583 77,095
Ycboro 3a KOMITOPUCOM, TPH. 880,383 659,394 417,623 1734,66
IMoxazuuku (004McIeH])
KomTopucHa BemmunHa 3BB, rpH. 77,966 35,539 17,583 77,095
CobiapTicTs pobit (C), TpH. 880,38 659,39 417,62 1734,66
OO0IroBi KOIITH, TPH. 352,15 219,80 139,21 578,22
OcHoBHI BUpOOHHMYI (HOHIH, TPH. 7,505 5,272 3,40 7,53
KamitanoBknageHHs B BHpPOOHWYI 142,60 585,75
dboHaM, TPH. 359,66 225,07

[loka3HUK NMpUBEIEHNX BUTPAT, TPH{ 2145 100 2047,450 2278,11 192445
Exonomiunmii epexr, rpH. 353,66

BucHoBku 110 po3niny:

OTpuMaHi JaHl CBiAYaTh MPO Te€, IO BJIAIUITYBaHHS CKATHOI IMOKPIBIl 13
3aCTOCYBaHHSIM METAJIO YepEIulll € EKOHOMIYHUM BapiaHTOM, OCKIJIBKH 1IeH BapiaHT
Ma€e HalMEHIUMH MOKa3HUK IMpUBEIEHUX BUTpaT — 1924,45 Tuc. rpH., a TomMy
eKoHOMIUYHMM edekT —353,66 THUC. TpH. y MOPIBHAHHI 3 JIOPOKYHUM BaplaHTOM

OyniBaunTBa — 2278,11THC. TpH.
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BHUCHOBKHA

BiamoBigHO 10 ITOCTaBJIEHUX 32124

®IIPOBEJICHO aHaJII3 OCHOBHMX IOHATTIB Mpo 4 THUMM MOKPIBIL: 3 130IUIACTY,
pyOepoiiny, ckaTHOI MOKPIBIIi, «3€JI€HOI» MOKPIBIIi;

®PO3pO0OIJICHO 1epapXxiuHy CUCTEMY MaTeMaTUYHUX Moenei
OaratodakTOpHOTO aHaAII3y YIIPaBIIHHS OpraHi3aiiHO-TeXHOJIOTTYHUMHU 3aX0aMU
o BUOOPY eHeproszbepiraroyuoi MOKpiBIi HAa 0a3i HEYITKOI JIOTIKH, SIKa BPaxOBYE
BIUTUB KUTHKICHUX 1 IKICHUX (DaKTOPIB.

[Ticns mpoBeAeHHs yCiX MIATOTOBYMX PoOIT, OYJI0 MPOBENEHO apXiTEKTYpPHI,
KOCHCTPYKTHBHI, TEXHOJIOT1YHI Ta OpraHi3aIiiiHi pilieHHs.

Takox OyJI0 BU3HAUYEHO HAMOUIbII €KOHOMHY MOKPIBIIO SIKOIO BUSIBUJIACH -

CKaTHa.
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JIOJIATKH



Jomatok A

Vi3romxkeHe
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3aTBepIKEHE

3ABJJAHHA HA ITPOEKTYBAHHA

(HaliMEeHYBaHHS, KOPOTKA XapaKTEPUCTHKA 00’ €KTY, aapeca)
1.ITizcraBa nyst IpOEKTyBaHHS

(HaKa3 MiHICTepCTBA, PILICHHS] BIKOHKOMY)

2.Bup OyniBHUIITBA

(HOBe OYIiBHULITBO, PEKOHCTPYKLLisl, PO3IIMPEHHS)
3.lani Ipo 3aMOBHUKA

(TOBHE HaliMEHYBaHH:I, axpeca)

4.]Jlani Mpo TPOEKTYBAIbHUKA

(TOBHE HaliMEHYBaHH:I, axpeca)

5.Jdani ipo miapsIHuKa

(moBHe HaiiMeHyBaHHs 1 anpeca)
6.CTaiiiHICTh MPOEKTYBAHHS

7.Buxiani naHi, 0 MpUKIAIAI0OTHCS 10 3aBJaHHS HAa MPOEKTYBAHHS

(maHi iHKEeHepHUX BULIYKYBaHb 1 T.I1.)

8.Micue OyniBHUIITBA, BUX1/HI JaHi PO 0COOJUBI YMOBH OYy/IiBHUITBA (CEHCMIUHICTh, TUII
TYHTOBHX YMOB 32 ITPOCAIKOBICTIO, MiIpOOIIOBaHI1 1 MATOILIIOBaHI TEPUTOPIi TOIIIO)

9.Ilpu3nadenHs i Tun OymiBI

(po3paxyHKOBa MOTYXHiCTb, MICTKICTb, KIIbKICTb MiCIlb, y4YHIB 200 MPOMYCKHA CIIPOMOXKHICTb, CKJIAJ 1 IIOLII NPUMIIIEHb, poOoUa IJIOLIa,

OyniBenbHHUiT 06°eM OyiBii)

10.OcHOBHI apXiTeKTypHO-TIaHYBaJIbHI 1 MICTOOY1iBHI BUMOTH

11.0OcHOBHI BUMOTH JI0 1H)KEHEPHOT'O 1 TEXHOJIOTIYHOTO 00JIaTHAHHS, KOHCTPYKTUBHE PIIICHHS,
Marepiaj Hecy4ux i OropoJUKyIOUHX KOHCTPYKIIiH, 03100J1eHHs Oy/IiBii abo criopyau

12.YeproBicTh MpOEKTyBaHHS Ta OY/IIBHUIITBA
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13.Bka3iBKu PO HEOOXIAHICTB:
pO3po0JIEHHS OKPEMUX MPOSKTHHUX PIIIeHb B JCKIJILKOX BapiaHTaX 1 HA KOHKYPCHHX 3acaiax

MOTEePEIHIX MOT0/HPKEHB MPOSKTHUX PIIlIEHb 13 3aIIKaBICHUMH BiJIOMCTBAMHU 1 OpraHi3alisiMi___

BUKOHAHHA JEMOHCTpaLliiHUX MaTepialliB, MaKeTiB 1 KpECIeHb 1HTEp €piB, X CKiIaa Ta opma_

BUKOHAHHS HAyYKOBO-JOCIITHUX Ta JOCIIIHO-EKCIEPUMEHTAIBLHUX POOIT B MpoLeci
MIPOCKTYBaHHS 1 Oy/IIBHUIITBA

TEXHIYHOTO 3aXUCTy iHpOopMarii

14.Bumoru 710 671aroycTporo MaiiaHuiKa

15.BuMoru 710 iHKEHEPHOTO 3aXHUCTY TEPUTOPIH 1 CIOpy/

16.OcHOBHI BUMOTH I110JI0 IHBECTHIIIMHUX HaMIpiB

17.Bumoru o110 po3po6iieHHst po3/iny “OmiHKa BIUTMBIB Ha HABKOJIUIITHE CEPEIOBUIIE”

18.Bumoru 10 pexumy 0e3neKku Ta 0XOpOHH Iparli

19.3ax01u 3 NUBUIBHOI 00OPOHH

3aBmaHHs CKIIaJCHE
(13 7 201 .




188 lNporpamHuii komnnekc ABK-5 (3.0.0)

OcHoga:
KpecrneHHs (cneumdikadii ) Ne

Jlonarok b

JNlokanbHuM KowTopUC Ha GyaiBenbHi po6oTu Ne 1

CKkrageHuii B NOTOYHUX LjiHax ctaHom Ha “16 11” 2019 p.

Ha BlaluTyBaHHA «3e1eHOro» NoKpuTTA

KowTopucHa BapTiCTb
KowTopucHa TpyaoMICTKICTb
KowTopucHa 3apobiTHa nnaTa
CepepnHin po3spsig pooit

®dopma Ne 1

880,383 TUC. rpH.

5,963 Tuc.noa.-roa.
114,639 TuC. IpH.
2,6 pospsag

BapTicTb oamHuuj,

3aranbHa BapTiCTb, MPH.

Butpatu Tpyaa

IPH. pobGITHMKIB, Ntod.-TOA.
ekcnnya- ekcnnya- HE 3aITHSTIX
OO6r'pyHTY- . Bcboro Tauil Tauii OBCIyrOBYBaHSM
Ne BaHHS . . OanHnusa Kinb- MaLlunH MaLlunH
HanmeHyBaHHA poOGIT i BUTpaT . X . MaLUWH
n/n (wndbp BUMIpY KiCTb Beboro 3apobit- TVX. O
HOpMWN) B TOMY HOl MraTtu | B TOMY s
. : . obcnyroByoTh
3apobiT- | uncni 3a- yuncni 3a- MALLIVHY
HOi nnatn | pobiTHOI pobiTHOT
Ha oauHW-
nnatm nnatm BCbOro
Lo
1 2 3 4 5 6 7 8 9 10 11 12

1|[EH11-11-1 |YnawTyBaHHA CTSPKOK LLeMEHTHO-MILLaHOI 100m2 13,5198| 2206,11 20,73 29826 14054 280 56,25 760,49
CTSXKM (po3umH M200) ToBwmHow 40 MM 1039,50 17,76 240 1,0323 13,96
2|[EH11-11-2 |dopaBatu abo BMKMOYATM Ha KOXHI 5 MM 100m2 13,5198 318,50 5,35 4306 470 72 1,88 25,42
3MiHWN TOBLUVHM CTSKOK LIEMEHTHUX 34,74 4,58 62 0,2664 3,6
3|E12-20-3 YnawTyBaHHA Napoisonsuii 3 nonieTUneHoBoI 100m2 13,5198| 1416,94 25,63 19157 2919 347 10,97 148,31
NNiBKM 2 MKP 215,89 7,50 101 0,4017 5,43
4|E12-19-5 EkcTpygooBaHun niHononicTepon M3 67,599 829,43 66,63 56069 4760 4504 4,28 289,32
70,41 19,32 1306 1,0143 68,57
5|[EH11-11-1 |YnawTyBaHHS CTSXOK LIeMEHTHO-MiLLaHoT 100m2 13,5198| 2206,11 20,73 29826 14054 280 56,25 760,49
CTSXKM (po3umH M200) ToBwmHow 40 MM 1039,50 17,76 240 1,0323 13,96
6|EH11-11-2 |dopaBatn abo BUKMOYATM Ha KOXHI 5 MM 100m2 13,5198 318,50 5,35 4306 470 72 1,88 25,42
3MiHWN TOBLUVHM CTSKOK LIEMEHTHUX 34,74 4,58 62 0,2664 3,6




188 NporpamHui komnnekc ABK-5 (3.0.0)

1 2 3 4 5 6 7 8 9 10 11 12
7|E12-20-1 YnalwTyBaHHs nigknagovHoro wapy (3 wapw) 100m2 13,5198, 2696,18 33,01 36452 6748 446 24,49 3311
cknoxonct COJI 499,11 9,49 128 0,4915 6,64
8|E12-2-1 YnawmyeaHHs1 pyrioHHO20 NoKpumms 3 wapy 100m2 13,5198| 35188,33 152,21 475739 8294 2058 30,1 406,95
3 noniecmepy Cl1OJIN nnacm mosw,. 5 Mm 613,44 44,98 608 2,3651 31,98
9|E47-3-3 Po30buBaHHs ainaHku 100m2 2,012 223,18 - 449 449 - 11,63 23.4
223,18 - - - -
10|E47-3-4 OunLLEeHHs AINAHKM Big, CMITTH 100m2 2,012 103,34 - 208 208 - 6,14 12,35
103,34 - - - -
11|E47-20-7 MigroToBneHHs Bpy4HY HECTaH4APTHUX MiCLb 10m3 1,42 1013,15 - 1439 1073 - 449 63,76
ON1A cafjiHHA XXMBOT OrOpoXi Y NPUPOaHOMY 755,67 - - - -
rPYHTI 3 4OGABMNEHHSIM POCITMHHOI 3eMITi 4O
25%
12|E47-21-1 CadiHHs1 8 0OHOPSIOHY XKUY O20POXY KyLis- 10m 14 448,19 - 627 172 - 6,34 8,88
cadxxaHuje i3 pocriuH, sKi 8'tombcsi 123,19 - - - -
13|E47-23-1 BHeceHHs opaaHiuHux 0obpus ripu caliHHI 10m3 1,42 542,63 - 771 693 - 28,98 41,15
cmaHdapmHux cadxaHuje depes ma Kywiie 487,73 - - - -
14|E47-24-1 YnawTyBaHHS idonduii npu cagiHHi aepes Ta 10wT 4,5 28636,49 617,55 128864 28813 2779 389,23| 1751,54
KyLLiB 6402,83 177,79 800/ 10,6474 47,91
15|E47-25-2 [MigrotoBRneHHs rpyHTY BPYYHY AnS 100m2 1,423 456,26 - 649 649 - 27,11 38,58
BMaLUTyBaHHS MApTEPHOro i 3BU4aNHOro 456,26 - - - -
razoHy 6e3 BHeCEHHS POCMMHHOI 3eMni
16|E47-25-6 MociB ra3oHiB NapTepHUX, MaBpPITAHCLKUX Ta 100m2 1,423 441,19 - 628 215 - 8,24 11,73
3BUYaANHUX BPYYHY 150,87 - - - -
17|\E47-27-2 YnalTyBaHHsl KopuTa nig, KBiTHUKN rMUBuHoO0 100m2 0,8453| 1916,00 - 1620 1620 - 117,33 99,18
40 cm BpYyYHY 1916,00 - - - -
18|E47-28-1 MigroToBnNeHHs rpyHTY Nig, KBITHUKN 3 100m2 0,8453| 383224 - 3239 1063 - 73,32 61,98
BHECEHHSIM POCIMHHOI 3eMni wapom 20 cm 1257,44 - - - -
19|E47-29-1 CadiHHs1 6acamopiyHUX K8IMHUKI8 2yCmomoto 100m2 0,8453| 4355,76 - 3682 3252 - 211,97 179,18
HacadxeHHs 1,6 muc.wumyk keimie Ha 100 m2 3847,26 - - - -




188 NporpamHuii komnnekc ABK-5 (3.0.0

1 2 3 4 5 6 7 8 9 10 11 12
20|E47-30-1 O0paepHOBYBaHHSI B CTPIYKY KBITHUKIB, 100m 1,25/ 1152,85 - 1441 839 - 40,79 50,99
OOPIKOK i NroLanok 671,00 - - - -
21|E47-31-1 YnawmyeaHHs anbriHapiie i pokkapiie 100m2 0,6784| 4597,25 44422 3119 1844 301 153,97 104,45
2717,57 127,89 87 7,6589 5.2
Pazom npsimi BUTpaTK No KoLuTopucy 802417 92659 11139 5194.67
3634 200,85
Pa3zom 6yaisenbHi poboTu, rpH. 802417
B TOMY YMUCHIi:
BapTiCTb MaTepianis, BUPOGIB Ta KOHCTPYKLN, IPH. 698619
BCbOro 3apobiTHa nnara, rpH. 96293
3aranbHOBUPOOHUYI BATPATK, IPH. 77966
TPYOOMICTKICTb B 3aranbHOBMPOBHMYMX BUTpaTax, Nog.rog,. 567,44
3apo0iTHa nnaTa B 3araribHOBUPOOHNYMX BUTpaTax, rpH. 18346
Bcboro 6yaiBenbHi po60oTH, FpH. 880383
Bcboro no kowrtopucy 880383
KowTopucHa TpyaomicTKicTb, noa.roa. 5963
KowTopucHa 3apobiTHa nnarta, rpH. 114639

Cknas

[nocada, nidnuc ( iHiyjanu, npissuwe )]

MepeBipus

[nocada, nidnuc ( iHiyianu, npissuwe )]



188 MNporpamHuii komnnekc ABK-5 (3.0.0

OcHoga:
KpecneHHs (cneumndikadii ) Ne

JNokanbHUM KowTOpUC Ha byAaiBenbHi po6oTn Ne 2
Ha BrawTyBaHHSs NOKPiBSli 3 iaonnacty 3 BUKOPUCTaHHAM iH(hpayepBOHMX BUNPOMiHIOBaYiB

CkrageHuii B NOTOYHUX LjiHax ctaHom Ha “16 11” 2019 p.

KoLuTopucHa BapTicTb
KowwToprcHa TpyaoMICTKICTb
KowTopucHa 3apobiTHa nnaTa
CepepnHin po3psig pooit

®dopma Ne 1

659,394 TUC. rpH.

2,375 Tuc.nwoa.-roAd.
48,450 TuC. rpH.
3,2 po3psag

BapTicTb oamHuuj,

3aranbHa BapTiCTb, MPH.

Butpatu Tpyaa

IPH. poGITHMKIB, Ntod.-rOA.
ekcrnnya- ekcrnnya- HE 3aITHSTHX
OO6r'pyHTY- _ Bcworo Tauil Tauii OBCIyTOBYBAHAM
Ne BaHHS . . OauHuus Kinb- MaLlnH MaLUuH
HavnmeHyBaHHS pobiT i BuTpaT . . : MaLUWH
n/n (wndpp BUMIpY KiCTb 3apo0iT-
HOpMW) B TOMY Beworo Hoi mratn | B TOMy ™Xx, o
. : : 0bcnyroByoThH
3apobit- | yucni 3a- yncni 3a- MALLIVHY
HOi nnatu | pobiTHOI pobiTHOT
Ha OauVHY-
nnartu nnartu BCbOro
Lo
1 2 3 4 5 6 7 8 9 10 11 12

1|E12-20-3 YnawTyBaHHA Napoisonsuii 3 nonieTUneHoBoI 100m2 13,5198| 1416,94 25,63 19157 2919 347 10,97 148,31
NNiBKM 2 MKp 215,89 7,50 101 0,4017 5,43
2|E12-19-5 EkcTpyooBaHuii niHononictepon M3 67,599 829,43 66,63 56069 4760 4504 4,28 289,32
70,41 19,32 1306 1,0143 68,57
3|[EH11-11-1  |YnawTyBaHHS CTSXOK LIeMEHTHO-MILLaHoT 100m2 13,5198| 2206,11 20,73 29826 14054 280 56,25 760,49
CTSKKM (po3unH M200) ToBLmHOK 40 MM 1039,50 17,76 240 1,0323 13,96
4|EH11-11-2 |JopasaTtu abo BUKIOMATU Ha KOXHI 5 MM 100m2 13,5198 318,50 5,35 4306 470 72 1,88 25,42
3MiHWN TOBLUVHM CTSKOK LIEMEHTHUX 34,74 4,58 62 0,2664 3,6
5|[EH11-11-2 |JopaBaTn abo BUKNOYATU Ha KOXHi 5 MM 100m2 13,5198 318,50 5,35 4306 470 72 1,88 25,42
3MiHM TOBLLMHW CTSDKOK LleMEHTHUX 34,74 4,58 62 0,2664 3,6
6|E12-2-1 YnawmyeaHHs1 pyriloHHO20 KUIUMY i3 100m2 13,5198| 35188,33 152,21 475739 8294 2058 30,1 406,95
i3ornnacmy 613,44 44,98 608 2,3651 31,98




188 NporpamHui komnnekc ABK-5 (3.0.0)

1 2 3 4 5 6 7 8 9 10 11 12
7|E12-20-1 YnawTyBaHHA 3aX1CHOrO rpaBiiHOro Lwapy Ha 100m2 13,5198, 2696,18 33,01 36452 6748 446 24,49 3311
BiTyMmi 499,11 9,49 128 0,4915 6,64
Pazom npsimi BUTpaTK No KoLuTopucy 625855 37715 7779 1987,01
2507 133,78
Pa3zom 6yaisenbHi poboTu, rpH. 625855
B TOMY YmCni:
BapTiCTb MaTepianis, BUPOBIB Ta KOHCTPYKLIN, IPH. 580361
BCbOro 3apobiTHa nnara, rpH. 40222
3aranbHOBUPOOHUYI BATPATK, IPH. 33539
TPYOOMICTKICTb B 3aranibHOBMPOBHMYMX BUTpaTax, Niog.rog,. 254,49
3apo0iTHa nnaTa B 3araribHOBUPOOHNYMX BUTpaTax, rpH. 8228
Bcboro 6yaiBenbHi po60oTH, rpH. 659394
Bcboro no kowrtopucy 659394
KowTopucHa TpyaomicTKicTb, nog.rog. 2375
KowTopucHa 3apobiTHa nnarta, rpH. 48450

CknaB

[nocada, nidnuc ( iHiyianu, npissuwe )]

MepeBipus

[nocada, nidnuc ( iHiyianu, npissuwe )]



188 lNporpamHuii komnnekc ABK-5 (3.0.0)

OcHoga:
KpecneHHs (cneumndikadii ) Ne

JNokanbHUM KowTOpUC Ha byAaiBenbHi po6oTn Ne 3
Ha BNawTyBaHHA NOKpPIBi 3 BUKOPUCTaAHHAM pybeponay

CkrageHuii B NOTOYHUX LjiHax ctaHom Ha “16 11” 2019 p.

KoLuTopucHa BapTicTb
KowwToprcHa TpyaoMICTKICTb
KowTopucHa 3apobiTHa nnaTa
CepepnHin po3psig pooit

®dopma Ne 1

417,623 TuUC. IpH.

1,232 Tuc.nwoa.-roA.
25,802 TUC. rpH.
3,5 pospsag

BapTicTb oamHuuj,

3aranbHa BapTiCTb, MPH.

Butpatu Tpyaa

IPH. poGITHMKIB, Ntod.-rOA.
ekcrnnya- ekcrnnya- HE 3aITHSTHX
OO6r'pyHTY- _ Bcworo Tauil Tauii OBCIyTOBYBAHAM
Ne BaHHS . . OauHuus Kinb- MaLlnH MaLUuH
HavnmeHyBaHHS pobiT i BuTpaT . . : MaLUWH
n/n (wndpp BUMIpY KiCTb 3apo0iT-
HOpMW) B TOMY Beworo Hoi mratn | B TOMy ™Xx, o
. : : 0bcnyroByoThH
3apobit- | yucni 3a- yncni 3a- MALLIVHY
HOi nnatu | pobiTHOI pobiTHOT
Ha OauVHY-
nnaTu nnaTm BCbOro
Lo
1 2 3 4 5 6 7 8 9 10 11 12
1|E12-20-1 YrnalTyBaHHs1 Napoi3onsiuii obknetoBanbHoOI B 100m2 46| 2696,18 33,01 12402 2296 152 24,49 112,65
OVH wap 499,11 9,49 44 0,4915 2,26
2|E12-18-3 YmenneHHs nokpummig rnumamu 3 100m2 5,91| 24129,39 119,82 142605 7763 708 63,67 376,29
MiHeparbHOT eamu abo rniepnimy Ha 6imyMmHit 1313,51 35,62 211 1,8756 11,08
macmuui 8 00UH wap
3|E12-22-1 YnawTyBaHHSA BUPIBHIOYNX CTSHXKOK 100m2 591 1977,36 429,25 11686 3789 2537 38,39 226,88
LIEMEHTHO-MILLAHMX TOBLUMHOW 15 MM 641,11 122,59 725 6,4686 38,23
4|E12-2-2 YnawmyeaHHsi NoKpieesib riocKuUx 100m2 5,91| 39008,76 235,29 230542 5005 1391 41,55 245,56
yomupuwiaposux i3 pysIoOHHUX MOKPIeesIbHUX 846,79 69,54 411 3,6582 21,62
Mmamepianie Ha 6imyMHil macmuui i3
3axucHUM wapom epasito abo dpibHo20
webeHro Ha 6imymHiIt aHmucernmosaHit
macmuuji




188 NporpamHui komnnekc ABK-5 (3.0.0)

- 137 -

50 _C[ JIC1 2-1-2

1 2 3 4 5 6 8 9 10 11 12

5|EH15-76-1 |YnawmyeaHHs1 Kapkacy niddawukig rio 100m2 0,141| 5970,98 842 388 - 139,95 19,73
rr1acmuKkosy 8a2oHKy i3 Memarneux KymHUKie 2754,22 - - -
6|EH15-77-3  |OriopsiGxeHHs1 Kapkacy niddalukie 100m2 0,141 9902,39 1396 778 - 274,03 38,64
r71acmuKo800 8a20HKOI 5518,96 - - -
7\PH8-41-2 HasiwysaHHs xoo0bie 100m 0,157 3612,95 567 177 - 55,36 8,69
1128,24 - - -
Pasom npsimi BUTpaTh NO KOLUTOPUCY 400040 20196 4788 1028,44
1391 73,19

Pasom GygiBenbHi poboTu, rpH. 400040

B TOMY YMUCHIi:

BapTiCTb MaTepianis, BUPOGIB Ta KOHCTPYKLN, IPH. 375056

BCbOro 3apobiTHa nnara, rpH. 21587

3aranbHOBUPOBHUYI BUTPATU, IPH. 17583

TPYOOMICTKICTb B 3aranibHOBUPOBHMYMX BUTpaTax, nog.roa. 130,32

3apobiTHa nnaTa B 3aranbHOBUPOBHNYNX BUTpATaXx, MpH. 4215

Bcboro 6yaiBenbHi po60oTH, rpH. 417623

Bcboro no kowropucy 417623

KowTopucHa TpyaomicTKicTb, noa.roa. 1232

KowTopucHa 3apobitHa nnarta, rpH. 25802

Cknas

[nocada, nidnuc ( iHiyjanu, npissuwe )]

MepeBipus

[nocada, nidnuc ( iHiyianu, npissuwe )]




188 lNporpamHuii komnnekc ABK-5 (3.0.0)

-138 -

50_C[O_Nc1_2-1-2
®dopma Ne 1

JNlokanbHUM KowTopUucC Ha byaiBenbHi po6oTtu Ne 4
Ha CKaTHOro NnoKpuTTA

OcHoga:
KpecneHHs (cneumndikadii ) Ne

CkrageHuii B NOTOYHUX LjiHax ctaHom Ha “16 11” 2019 p.

1734,660 TuC. rpH.

5,428 Tuc.noa.-roa.
111,847 TwC. IpH.
3,3 pospsag

KoLuTopucHa BapTicTb
KowwToprcHa TpyaoMICTKICTb
KowTopucHa 3apobiTHa nnaTa
CepepnHin po3psig pooit

Bapricte opukmL, BaranbHa BapTiCTb, IPH. BMTP?T“ TPyna
IPH. pobiTHWKIB, NO4.-roA.
ekcrnnya- ekcnnya- o
OO6r'pyHTY- Bcworo Tauil Tauii HE 3anHATYX
) obcnyroByBaHsiM
Ne BaHHS . . OauHuus Kinb- MaLlnH MaLUuH
HavnmeHyBaHHS pobiT i BuTpaT . . : MaLUWH
n/n (wndpp BUMIpY KiCTb 3apo0iT-
HOpMW) B TOMY Beworo Hoi mratn | B TOMy ™Xx, o
. : : 0bcnyroByoThH
3apobit- | yucni 3a- yncni 3a-
. e o MaLUUHK
HOI Nnatu | pobiTHOI poBiTHOI
Ha OauVHY-
nnaTu nnaTm BCbOro
Lo
1 2 3 4 5 6 7 8 9 10 11 12
1/EH10-16-1 |BuroToBreHHSA Ta YCTaHOBMEHHS KPOKB m3 10,32994| 3473,94 21,86 35886 6222 226 33,5 346,05
602,33 5,47 57 0,255 2,63
2|EH10-1-3 YcTaHoBneHHs 6pycoB NPOroHoM 3 M Ta 4 M, wT 42 322,24 60,93 13534 6961 2559 8,53 358,26
o6'emom 1o 0,5 m3 165,74 18,95 796 0,8967 37,66
3|EH10-1-3 YcTaHoBneHHs 6anok NnporoHom 8 m, 4m, 3 m, wT 60 322,24 60,93 19334 9944 3656 8,53 511.8
o6'emom go 0,5 m3 165,74 18,95 1137 0,8967 53,8
4|E12-20-3 YnawTyBaHHS BITPO3axXMUCHOI NAiBKK 100m2 | 16,22376| 1416,94 25,63 22988 3503 416 10,97 177,97
215,89 7,50 122 0,4017 6,52
5|E12-18-3 YmenneHHs1 nokpummig nnumamu 3 100m2 | 16,22376| 8849,14 119,82 143566 21310 1944 63,67 103297
MiHepasibHOi eamu abo neprimy Ha 6imyMmHit 1313,51 35,62 578 1,8756 30,43
macmuui 8 00UH wap
6|E12-20-4 YnawtyBaHHS napoisonauii 100m2 | 16,22376| 1009,83 12,37 16383 4519 201 14,69 238,33
278,52 3,55 58 0,1829 2,97
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2 3 4 5 6 7 8 9 10 11 12
7|E12-12-1 YnawimyeaHHs1 nokpieesib 080CXUSTUX i3 100m2 | 16,22376| 86655,25 106,07| 1405874 37381 1721 124,68 2022,78
memarodepenuui "MoHnmepeu" 2304,09 28,14 457 1,4775 23,97
Pasom npsimi BUTpaTh No KOLUTOPUCY 1657565 89840 10723 4688,16
3205 157,98
Pasom GygiBenbHi poboTu, rpH. 1657565
B TOMY YMUCHIi:
BapTiCTb MaTepianis, BUPOBIB Ta KOHCTPYKLIN, IPH. 1557002
BCbOro 3apobiTHa nnara, rpH. 93045
3aranbHOBUPOBHUYI BUTPATU, IPH. 77095
TPYOOMICTKICTb B 3aranibHOBUPOBHMYMX BUTpaTax, nog.roa. 581,54
3apobiTHa nnarta B 3aranbHOBUPOOHMYNX BUTpaTax, rpH. 18802
Bcboro 6yaiBenbHi po60oTH, rpH. 1734660
Bcboro no kowrtopucy 1734660
KowTtopucHa TpyaomicTKicTb, nog.rog. 5428
KowTopucHa 3apobiTHa nnarta, rpH. 111847

CknaB

[nocada, nidnuc ( iHiyianu, npissuwe )]

MepesipvB

[nocada, nidnuc ( iHiyjanu, npissuwe )]
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