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1. 3araanHi MoJI0KeHH

Haesuanvna mema xypcosoi pobomu — cUCTEMaTH3AIIsI TEOPESTUIHHX
3HaHb (DaxiBUiB OCBITHbO-KBaNiQiKaliiHOrO piBHA «0OakamaBp» 13
mucuumting «[loxkexHa Oe3neka BUPOOHHULITBA», 3aKPIIUICHHS HABUYOK
13 BU3HAYEHHS KaTETropii MPUMIIIEHHS # eKCIEePTH3HM IPOTHUIIOKEKHOTO
CTaHy 00’ €KTa Ta po3poOKa 3aX0/IiB MPOTUIIOKESIKHOTO XapaKTepy.

3MicT KypcoBoi poOOTH mependadae 3acTOCYBAaHHA OTPHUMaHUX
TEOPETHUYHUX 3HAHb 1 HABMYOK MO0 3a0e3MeUeHHs MOKEKHOT Oe3eKkn
BUPOOHHUIITBA y 00cs31 auciuiuiin «[loxkexHa Oe3reka BUPOOHHUIITBA»,
«Teopist rTopiHHS Ta BHOYXy», «Enekrpobesmneka», «Opranizailis
HarJIA0BO1 MISIBHOCTI B Tray3i OXOPOHHM Tpaii», «CUCTEMH KOHTPOITO
HeOe3NMeyHnx Ta IIKUBUX BHPOOHWYMX  (akTopiB», «MIiChKi
IHKEHEepHI Mepexi Ta cropyau», «CaHITapHO-TeXHIYHE OO0JIa HAHHS
OynaiBenb», «BeHTWIANIS, KOHAWIIOHYBAaHHS Ta OYHIICHHS TOBITPS»,
«bymiBenbHI KOHCTPYKIlii», «be3nmedna ekcruryartariis OymiBenb 1
Criopyza».

BuxoHyroun KypcoBy poOOTY, CTYJICHTH ITOBHHHI:

- KBai(hikoBaHO BHpIIIYBATH TEXHIYHI 3aJadyi IM0A0 3a0e3leUeHHs
MOKEXKHOT O€3MeKU 00’ €KTiB pi3HUX (HOPM BIACHOCTI;

- HAaBYUTHCS BHWKOHYBaTH PO3PaxXyHKH, aHAII3yBaTH 1 po3po0JsaTH
TEXHOJIOT19HI JOKYMEHTH, CKJIAJIaTH TOSCHIOBAIBHI 3aITUCKH;

- HaBYUTHCS KOPHUCTYBaTHICS  JE€PKaBHUMH 1 Taly3eBUMH
CTaHJIapTaMH, HOPMAaTHBHO-TEXHIYHOIO Ta JIOBIKOBOIO JITEPaTypoOIO.

3aBHaHHS Ha KypcOoBYy poOOTYy BHUIAEThCS BHKJIAJa4eM Ha
MIPaKTUIHOMY 3aHSTTI.

O0’ekT nns BUKOHAHHS KypcOBOi poOOOTH CTYIOEHT oOupae
CaMOCTIHHO 32 Iu¢)paMu 3aTIKOBOI KHIKKH BIATIOBITHO 10 Ta0mwmii 1.

3aBepmieHa KypcoBa poOoTa OpomrypyeTbesl 1 HAmpaBIIETHCS Ha
pelleH3yBaHHS Y BCTAHOBJICHI TEPMiHHU.

[licns o3HalioMJCHHA 13 3ayBaKCHHSAMM BUKJIQJada CTYJICHTH
BHOCSATh JO KypCOBOi pOOOTM BHUIIPABICHHS Ta JIOTIOBHEHHS.
Bunpasinena abo momoBHEHa po0OOTa HANpPABIAETHCSA Ha ITOBTOPHE
pEICH3yBaHHS 3 MOMITKOK Ha TUTYNbHOMY JHcTi «[loBTOpHO». [lichs
BUITPABJICHb Ta JOMOBHEHb CTYACHT 3aXWINAE POOOTY. 3aXUCT KYPCOBUX
pOOIT MPOBOIUTHCS HA IPAKTUIHOMY 3aHSATTI 32 PO3KIIATIOM.

KypcoBa po60oTa BUKOHYETHCS KO)KHAM CTYACHTOM JCHHOI Ta 3a09HOT
(hopM HaBYAHHS 32 1HAMUBITyadTbHO OTPUMAHHUM 3aBJIAHHSIM.



[Tepen BUKOHAHHAM POOOTH HEOOXITHO O3HAHOMHTHICS 3 TEXHITHOIO
JITEpaTypor 1 HOPMATUBHUMH JOKYMEHTaMH 3a TEMOI KypCOBOI
poboTtu.

2. BkaziBku mon0 oopmieHHsI KypcoBoi po6oTu

[oscHrOBaNbHA 3amKCcKa O KypcoOBOI pOOOTH MOBHHHA Y TOBHOMY
00cCs31 PO3KpUBATH TMOCTABJICHI y 3aBJaHHI 3alUTaHHs, MICTHTU aHaJi3
METOMIB JOCIIIKEeHHS, HeoOXimHI po3paxyHkH. [loscHIOBaNbHA 3aIHCKa
Mae BKJIIOYATH HEOOXimHI pUCYHKH, Tpadiku, TabIuUIll, JiarpaMy TOIIO.
[NosicHroBaNbHa 3amucka KypcoBOi poOOTH 3 pO3paxyHKOBUM Ta
TEKCTOBUM 3MIiCTOM TIIOBMHHA BHKOHYBaTHCh Ha apKyllax Mamnepy
dbopmary A-4 (297x210 mMm) Oioro KOILOpPY, MaTd THTYJIBHHHA JHCT
(3pa3ok J01a€ThCs):

- pyKOIHUC — macToio (ioJeTOBOro (YOPHOr0) KOJBOPY 3 BHCOTOIO
aitep 1 mudp He Mente 4,0 MM 1 MDKPSAIKOBAM iHTEepBasioM 10 MM;

- JpPYKyBaHHS 3a JOMOMOIOI KOMIT'IOTEpa — KOXKHA CTOpiHKa
MOBHHHA BMILIYBaTH A0 TPUALSTH PSIKiB, MiHIMaJIbHUH HOMEP BHCOTH
mpudTy 13.

KokeH IUCT TOSCHIOBAIBHOI 3alMCKH TIOBUHEH MaTH paMKy 3
po3mipamu: 3miBa 20 MM, 3 THIIAX CTOPIH MO 5 MM.

Po3ginu marTh OyTH HPOHYMEpPOBaHI apaOChKUMH LU(paMH Y
MEXKax BCi€l TOSCHIOBAJLHOI 3allMCKH, IICIA HOMEpa Kpamka He
craBuThcsl. Hymepauist cTopiHOK moBHHHa OyTH HackpizHoto. [lepmioro
CTOPIHKOIO € THUTYyIbHHHA nucT. Ha mepmiéi cropiHmi Homep He
CTaBUTKCSL.

Buknag 3MicTy MOSCHIOBAIBHOI 3aITUCKH Ma€ OyTH CTHICIIAM, YiTKHM,
TakuM, 110 BUKIIOYA€ MOXJIHBICTH Cy0’€KTHBHOrO TiiymMaueHHs. [lpu
MTOCWJIAaHHI Ha HOPMAaTWBHY a00 NOBIIKOBY JITEpaTypy, y KBaIpaTHHX
Ty’)KKaX, TIOTPIOHO BKa3aTH MOPSIKOBHHA HOMEp 31 CIIUCKY BUKOPHCTAHOI
JiTeparypH.

JliTepHi mo3HaueHHS MEXaHIYHUX, MATEMATUYHHX Ta 1HITUX BEIMYWH,
a TakoXX MOBHI TpadidHi TO3HAYCHHS TIOBHHHI  BIiJIITOBITATH
BCTaHOBJICHUM cTaHaapTaMm. DopMyIH, sSKi BUKOPHCTOBYIOTHCS B TEKCTi
MOSICHIOBAJIBHOT ~ 3aIIMCKH, HYMEPYIOTBCS 3 TMPaBOTO Kparw psaka
MOJIBIHHOIO IU(PPOI0 Y KPYIIIUX IyXkKKaX, ska o3Hadae No po3jiry Ta
qyepe3 Kparky — MOPSAKOBUI HOMep QOopMyId y po3auti (HampUKIa,
(3.2)). 3HavueHHS CHUMBOJIIB 1 YHCIIOBUX KOEQIIi€HTIB, M0 BXOAATH JO




dopmyi, momaroThes micis (Gopmynu. [padiku, cXxemu, PUCYHKH,
TaOJUI MOBUHHI MaTH MOMITKY (puc. 5.4, Tabmn. 4.3 BiANOBiAHO).

YMOBHI TMO3HAYCHHA Ta PO3MIPHICTh BEIWYMH B  MeEXKax
TTOSICHIOBJIBHOI 3alMCKH TTOBHWHHI OyTH OJHAKOBHMH Ta BiJIIOBINATH
MiXKHapOaHIN cuctemMi onuHUIb ClL.

HanpukiHii MosICHIOBAJILHOT 3alMCKH HEOOXiTHO BKa3aTH CIHCOK
JiTepaTypH, B KWW BKIIOYUTH YCi BHKOPHCTAaHI JpKepesna iHdopMaiii,
pO3MilIyBaTH iX Y HOPSAAKY IOCHUIaHb Y TEKCTI a00 3a anaBiToM.

OOcsr MOSICHIOBAJILHOI 3alMCKU KypCOBOi poOOTH CKIamae mo 25
APKYIIIB.

Ha ycix cTopiHKax MOsICHIOBAJIBHOT 3aIMCKK Ta rpadiuHol YaCTHHH Y
paMKax apKylliB MpPOCTAaBISETHCS MH(P i3 BKa3iBKOIO HAa3BH BHUILOTO
HaBYAIILHOTO 3aKjaly, Ha3Bu Kadeapu, Ha3BH (QaKyJIbTETy, POKY
3aXHUCTY, HOMEpa 3aJIiKOBOT KHIDKKH, MU(PY MOSCHIOBATHHOI 3aIHCKH —
01 abo imroctpatuBHOi yacTunu — 02 (Hampuknaa, HYBI'TI — OITiBX]] —
OBI'-13/121-01).

Hus odpopmiieHHs rpadiyHoi 4YaCTUHH HEOOXITHO BHUKOPHCTOBYBATH
muctn popmary A-3. Tlpu oMy KOKHE KpecieHHS OQOPMILSIEThCS
PaMKOIO I OCHOBHUM HAIUCOM (IIITAMIIOM).

Bci OymiBenmbHI KpeclICHHS, IO BUKOHYIOTBCS B KypCOBiil poOOTi
MafTh BIJMIOBIJATH BUMOTAaM ICHYIOUMX HOPMATHBHHX JOKYMCHTIB
040 1X 0(OpMIICHHS.

Jluctm rpadivuHOI YACTHHU [0 TOSCHIOBAIBHOI 3alUCKH HE
T IITUBAIOTHCSI, @ aKyPaTHO CKIIAJAIOTHCS 0 po3MipiB ¢popmarty A-4.

Apkymt 1. [enepanvruii nian nionpuemcmea. BKasyeTbcsl «posa
BITpPiB», MEXI1 MiINPUEMCTBA 13 PO3MIILEHHSIM OYyZiBeNb Ta CHOPYA, LIO0
3a0e3rnedyloTh BHPOOHWYMU Tpolec 3 ypaxyBaHHSAM 30HYBaHHS
TepuTopii, B’i3AM HA TEPUTOPilO, BIACTaHI MO CYCITHIX OO0 €EKTIB,
MO’KEXKHI BOJOWMH Ta TiJPaHTH, MOXKEKHI IUTH, SKCIUTIKAIlisl YMOBHUX
MMO3HAYEHb TOMIO.

Apkymi 2. Kapma nooicesxcrnoi nebesnexu Oinvruyi (HANMEHYBaHHS
KOHKPETH3YETbCS 3a HalWMEHyBaHHSAM Iiexa (minpHuimi)). Ha mani
JUTBHUILI HAHOCHUTHCS TEXHOJIOTIUHE 00JaIHAHHS Ta MICI[l THMYaCOBOTO
pO3TallyBaHHs 3aroTOBOK, CHPOBHHH a00 TOTOBOi TPOAYKINI 1
MMO3HAYAIOTHCSI HOMEpaMH BIAMOBIAHO a0 crenudikarii. 3a HasIBHOCTI
BEHTWIALIMHOI CHCTEMH — TYHKTHPHHMH JIHISIMH HAaHOCATbCA i
TTOBITPOTIPOBOJIH.




Ha 1urani qinpHUINT YMOBHUME ITO3HAYKAMH, KOJTLOPOBUMH OJIiBIISIMH
a00 4YOpPHWJIAMH, BiIMIYAIOThCS ~ MICISI  HAasBHOCTI  TOPIHOYOTO
CEpe/IOBUINA, JDKEpEN 3alalioBaHHSA, MICIle HAHOUIBII BipOTiIHOTO
BUHHUKHEHHS ITOXKEXKi, MOXKJIMBI NIIAXH i1 PO3MOBCIOKEHHS, IUISXU
eBaKyarlii, MiCllI PO3TalllyBaHHS OMATIOBAIBLHUX IMPHIAIIB, TOXKEKHUX
KpaH-KOMIUJICKTIB, IEPBUHHUX 3aC00iB MOKEKOTACIHHS TOIIO.

Ha BinpHMX TONAX KapTH TMOMAETHCA TEPETiK 1 3pa3Ku IMO3HAYOK
TOPIOYMX PEYOBHH Ta MaTepialliB, JDKEped 3alalioBaHHA Ta INIAXIiB
PO3MOBCIOIXKEHHSI TTOMXKEXKI.

[Mpuknann yMOBHUX rpadivyHUX MO3HAYOK HABEJCHO y goaatky I
[23], a TakOk MIPOTIOHYIOTHCS TaKi:

1. I'oproui peuogunu ma mamepianu.

[No3HavaroThcs TOPSIAKOBUM HOMEpOM y kBajapati. Komip mo3nadok
gepBoHMiA. Ilepenik peyoBMH Ta MaTepiayiB IMOBHHEH BiAIOBIIATH
nigposniny 1.2 xypcoBoi poboru. Hanpukmian:

EI — 3arotoBkH 3 aepeunn ta JCII;

—BIAXOOH TA MOKEKOHEOES3MEYHNH I 1 T. II.

2. /Dicepena 3ananto8anns.

[Mo3navatotbes umuciom y koui. L{udpa o3Hawae 10 sAK0i Tpymnu
BiJIHOCHTBCS JDKEPETIO 3anantoBaHHs. Koip mo3Ha4yoK YepBOHUIA.

Hampuxunan:

O — MaJiHHA OUTapoK;
@ — TIepPeTPiBU MiIIIUITHHUKIB;
— iCKpH BiJl KOPOTKOTO 3aMKHEHHS;

— caMmo3aliMaHHS 3aMallleHOTo TaHdip’ s, BIAKIAIEHb 1 T. II.

3. Hnaxu nowupenus noxcedici.
Ilo3Ha4ar0TbCsA ITYHKTUPHONO JIIHIEIO 3 KOJOM, B SIKOMY CTaBUTbHCS
nopsiakoBuit Homep. Komip noznauok uepBonuii. Hanpuknan:

O — TI0 MIPUMIIIECHHIO TiTHHHIT;

@ —Ha gureHAIIO Ne 2 depe3 He3axuIleHi OyAiBeabHI OTBOPH;



®_‘ — TI0 TIOBITPOIIPOBOJAX BEHTHIIALI] B IMKJIOH i T. II.

4. Inwi ymosHi nosnavenms.

®.

YEpPBOHUN).

HaWO1IBIT BIPOT1THE MiCIIe BAHHKHEHHS TTOXKEXK1 (KOIip

3. OuiHoBaHHA KypPCcOBOi po0oTH

Kputepii omiHIOBaHHS, KUTBKICTH OalliB Ta OI[iHKA 3a SKICTh
BUKOHAHHS Ta 3aXHCT KypCOBOi pPoOOTH HaBeaeHO y TaOmuii [.1
nonatky I'.

4. BuxigHi 1aHi 111 BUKOHAHHS KYPCOBOi podoTH

Tumm o6’ekTa Ta OCHOBHI [aHI JUIS TIPOBEACHHS TIEPEBIpKH
MPOTHUIIOKESIKHOTO CTaHy MpUAMarOThCs 3a Tabiuieo 1 ta momatkom B
(tabn. B.1 — B.9) BianmoBigHO 10 HOMEpPA 3aTIKOBOI KHAXKKHU.

Tabmuns 1

Bubip 00’ekTa 1J151 KypcoBoi po6oTn

JIBi ocTaHHI

Ne udpu . .
. saTiKoBoi Hazga niexy, ninpHHII 00’ €KTa
KHIDKKU

1. 01...10 O3100I0BaIbHA AUTHHUISA IEPEBOOOPOOHOTO KOMOIHATY

2. 11...20 Iex ropim4aHux BUPOOiB CIUPTOTOPLITIAHOTO KOMOIHATY

3. 21...30 T'a3onanoBHIOBaIbHA CTAHIIIS
JineHuns nutihyBaHHS —JCPEBUHH JEPEBOOOPOOHOTO

4, 31...40 .
KOMOIHaTy
JiabHULIS OTpUMAaHHS OoporrHa KOMOIHATY

5. 41...50 . .
XJIIOOTIPOYKTIB

6. 51...60 Iex 3 BUpOOHHUIITBA MOJIIETUIICHY

7. 61...70 Komnpecopnuit niex

8. 71...80 Iex ¢apOyBanHs

9. 81...90 HacocHa cranmis nepexauyBaHHs HahTH

10. 91...00 JinpHuIs 00poOKM 3epHa




4.1. XapakTepucTuka 00’€KkTa Ta BUOIp po3paxyHKOBOIo
BapiaHTa

4.1.1. O31000BaNIEHA NITHLHUIIS IEPEBOOOPOOHOTO KOMOIHATY

[pumimenns 3 gakodapOOBOO AUTHEHUIICID, HA SKi BUKOHYETHCS
JaKyBaHHS Ta (apOyBaHHS BHPOOIB CIIOCOOOM CTPYMEHEBOTO OOJIHBY.
OcCHOBHE TEXHOJOTIYHE OOJaJHAaHHSA — JIAKOHATWBHA MarmmHa. Jlis
CYIIKH, BHPOOM TpPaHCIOPTYIOTHCS BAHTAKHUM BI3KOM B  iHIII
npuMimeHHss. Ha iHmmMX BHpOOHWYWX IUIBHHUIIX Yy TMPUMIMICHHIX
BHKOPHUCTOBYIOTHCS TBEPZl HETOPIOUI MaTepialld y BUTJIAIAI BUPOOIB i3
MeTajly Ta Heroprouux miactmac. Po3mip npumimenss 36x24 .

Ha o3moOmoBanpHIN TUIBHHUIN 3HAXOASATHCS HACTYNHI PEYOBHUHU:
OapBHUKU (CIMPTOPO3UNHHI) «[lopinGeiim», «JIroTohem»,
MmoJliypeTaHOBUH Jlak Ta JepeBuHa. OCHOBOK OapBHUKIB Ta JIaKy €
po3unHHUK 646 Ta ;mak HI[-218. Jlak HI[-218 — nerko3aiimucTa pinuHa.
36epiraeTecsi B MeTaneBiit Tapi 06’emom mo 200 mitpiB (190 kr).
Po3unnHuk 646 — nerkozaiimmcra pimuHa. 30epira€Tbcsi B MeTaleBii
tapi 00’ emom 30 mitpiB (30 kr). [lepeBuna — roprounii Marepia.

Po3paxyHkoBa Temmeparypa B IPUMIIICHHI CTAaHOBUTH +23°C.

Y BUPOOHHUYIOMY TIPOIIECi HAMOIITBITT HEOS3MEUHOI0 PEUYOBHHOIO € JIaK
HII-218 (24% Tonyomny), sIKMii 30epira€TbCsi B €MKOCTSIX 3arajbHUM
00’emom 350 mitpis.

Jlnst  po3paxyHKy TpHHAMAEMO HACTYITHHHA BapiaHT MOMIJIHBOL
aBapiHOI cUTYyaIil:

- 3a HalO1IbII Hebe3neuny pedyoBuHy odupaemo nak HI[-218 — 3 24%
BMmicToM Toryonry C;Hg (srerkosaiimmcra pinuna 3 1., = +7°C; p = 866,9
KM, b, = 110,6°C; Q.. = 3771,88 xJlx/moms; AH,,, = 50,17
kJ>K/MOb);

- TIPUITYCKAEMO IO TIPW aBapii y MPHUMIIIEHHS BHHJe MaKCHMalbHa
KIUJIBKICTB JIaKy 3 ypaxyBaHHSAM KoedimieHnTa 3anoBHeHHs (g =0,8);

- Ha JUIBHMIN 3HAXONATHCSA JBa BI3KM po3Mmipamu 2x3 M 3 20
MOJIUIISIMU TTIOBHICTIO 3aBaHTa)KCHI CBIXKOJIAKOBAaHMMHU BUPOOAMHU 3 SIKUX
TEX BUIIAPOBYETHCS POSUNHHUK;

- OCHOBHA Ta aBapiiiHa BEHTWJIAIS BiAKIIOYEHI, OCKITbKH 00 €KT HE
BiJTHOCHUTBCS /IO | KaTeropii 3a eHeprornocTayaHHsIM.

4.1.2. llex ropiTyaHux BUPOOiB COUPTOTrOPiTIaHOTO KOMOIHATY
Ha CHOUPTOTOpPiTYaHOMY KoMOiHaTi OJTHI€I0 3
HaWBHOYXOIOXKEKOHEOE3METHMX OIepalliii € MeperoHKa 3pijioi OpakKu




yepe3 Oparopektudikamiinuii amapar. Lls omepariis 3mMiHCHIOETBCS B
amapatHoMy Iiexy po3mipoM 36x24 M. Po3paxyHkoBa Temmeparypa B
npuMiteHHi ctaHoBuTh +20°C.

B amaparHoMy 1I1eXy 3HaXOOSATHCS BHOYXOIOXKEKOHEOE3NEUHI
PCYOBMHHM, a TaKOX, BHACTIJIOK TEXHOJOTIYHHX TPOIECIB, MOXYTh
YTBOPIOBATUCH TOPIOYi Ta BUOYXOHEOE3IEUHI CyMIIITi.

Onna i3 ux pedoBwH — eTwioBuit cupt C,HgO.

Jlnst  po3paxyHKy MpPHHAMAEMO HACTYITHHM BapiaHT MOMIJTHBOL
aBapiiHOI cUTYyaIil:

- 3a HabOuTem HebOe3meuHy pedoBuHy obmpaemo crupt C,HqO
(eTanom) — (Jlerko3aiiMuicTa pinuHa; p =785 KT/M; Loy, = 78,5°C; 1, =
+13°C; Q.. = 1408 xJIx/monw; AH,,,,. = 234,9 x/Ix/Monb);

- EMHICTh BUTPATHOTO 0aKy eTHJIOBOTO crupty — 250 15

- TIPUIYCKAaEMO, IO MPHU aBapii B MPUMIIIEHHS BHIEe MaKCHMallbHA
KUTBKICTB CHHUPTY 3 YpaxyBaHHAM Koedilienrta 3amoBHeHHs (£=0,8);

- OCHOBHA Ta aBapiifHa BEHTWJIAIS BiAKIIOYEHI, OCKITbKH 00 €KT HE
BITHOCUTHCS 70 1 KaTeropii 3a eHepronocTadyaHHsIM.

4.1.3. 'a30HANOBHIOBAJILHA CTAHILiS
l"azonanoBHIOBaNIbHA CTAHIIIS MPU3HAYEHA JIUIS IPUIHOMY, 30epiraHHs
Ta JOCTaBKH /O CIIOKMBAYiB CKPAILIEHOTO Ta3y B aBTOLMCTEpHAX Ta
OasoHax.

Ha pimpHMIN 3akadyBaHHS Ta3y B OaJOHM BUKOPUCTOBYETHCS
roptounii ra3 OyTad. ['a30HANMOBHIOBaJIbHA YCTAHOBKA MAa€ BUTPATHUI
6anoH 06’ emom 300 1.

Posmipn mnpumimenns 24x24 wm. PospaxyHkoBa TemmepaTypa B
npuMiteHHi ctaHoBuTh +20°C.

Jlnst  po3paxyHKy MpHUHAMAEMO HACTYITHHHA BapiaHT MOMIJIHBOL
aBapiiHOI cUTYyaIii:

- 3a HaWOUTBII HeOEe3NMeuHy PEYOBHMHY B TPUMIIMICHI OOMpaeMo ras
OyraH;

- TpUIYCKAaEMO, WIO MiJ 4Yac amapii BUTpaTHUA OaJoH MaB
MaKCHMaJbHE 3aIIOBHEHHSI 1 BECh T'a3 13 HBOTO BUIIC B IPUMIIIICHHS;

- BPaxOBYIOYM BHUCOKHH THCK HACHYEHOI MapH CKpPAIUICHOTO Ta3y
MIPHUITYCKAEMO, 1110 BECh CKPATUIEHUH ra3 BUMIAPOBYETHCS;

- Maca rasy, 10 MOTPanuB J0 MPUMIIICHHS Il 4ac PO3pPaxyHKOBOI
aBapii ctraHoBUTH 110kT;

- OCHOBHA Ta aBapiifHa BEHTHIALIS BiAKIIOYEHI, OCKUTEKH 00’ €EKT HE




BITHOCUTRCS 0 1 KaTeropii 3a eHepronocTadyaHHsIM.

4.1.4. JlinbHun nutigyBaHHS IEPEBUHU JIePeBOOOPOOHOTO KOMOiHAT

[ImidyBansHa AUIBHAL PO3TAIIOBAHA B 3araJIbHOMY BHPOOHHUOMY
npuMitieHi po3mipom 12x24 m. Ha ginbHUII 00poOISIOTHCS BUPOOH 3
JCII obmutpoBaHi 1yOOBUM IITTOHOM BoJoricTio 10 10%. [l o0poOku
BHKOPHUCTOBYIOTBCS ~ ITSATh  IMHPOKOCTPIYKOBHX  NUTI(YBATHHHUX
BEpCTAaTIB.

JinpHunis  oOnajHaHa 3arajlbHOK® Ta  MICIEBOK  BUTSIKHOIO
BeHTWIIALIE0 3 KoedimientoM edekruBHOCTI 0,7, ame 00’ €KT He
BITHOCHUTBCA 1O 1 KaTteropii 3a eHepromocTadaHasM. Po3paxyHKoBa
temneparypa B npuMminieHHi +20°C. Ha iHmumx BUpoOHUYMX AITBHHULISX
y IPUMILICHHSIX BUKOPUCTOBYIOTHCS TBEPA1 TOPIOYi MaTepiaiu y BUTIIAL
nepeBuHU B pizHOMY ctaHi — ymctu JCII, momku, Opycku, peiiku Ta
CTpYXKa.

Jyis  po3paxyHKy MpHIMaeMO HACTyTHUN BapiaHT MOMKJIHMBOI
aBapiHOI CUTYAITii:

- 32 HaWOUTBII HEOE3MeYHy PEYOBHHY B IPHUMIIICHI OOMpPAEMO I
JICPEBUHH, 3 HUKHBHOIO KOHIICHTPAIIIMHOI MEKEIO TIOIIMPEHHS TTOJTyM s
37 r/™’, Ternota sropsaus iy 900 kJHK/KT;

- pO3paxyHKOBa Maca YaCTWHH BiJKIAJICHOTO B NMPHUMIIICHHI THIY,
110 MepeHIia y CTaH aepo30ii0 CTaHOBUTH 10 KT;

- po3paxyHKOBa Maca MWy, [0 HaJidlIa 10 NPUMIIICHHS B
pe3ynbTati aBapii 0,735 kr;

- 0 MOMEHTY aBapii BiI0yBajoCcs MaKCUMaJIbHE HAKOIIMYCHHS MUY
Ha Tiano3i Ta oOmagHaHHI, siIke MOKe OyTH 3a HOPMAaJbHHX DPEKHUMIB
pobotu;

- TYCTWHA TIOBITpA A0 BHOYXYy NIpHM TOYATKOBiM Temmeparypi 1,2
Kr/M3;

- 3arajJbHa Ta MICI€Ba BEHTWILISA BIAK/IIOYEH], OCKUIBKH 00’ €KT HE
BITHOCUTHCS 70 1 KaTeropii 3a eHepronocTadyaHHsIM.

4.1.5. JlinpHULIS oTpUMaHHs 00ponIHa KOMOIHATY XJIIOOOPOAYKTIB

Ha manomy BHPOOHHUIITBI MPUCYTHI TaKi pEUOBHHH, SIK: 3€PHO, KpyTIa,
Bimxoau OOpPOITHOMENBHOI, KPYII STHOI 1 XapdoBOi IIPOMHCIOBOCTI,
OOpOITHO.

Po3menbHe MpuMITIIeHHS pO3MipOM Y TIaHI CTAHOBHUTH 18%24 M.
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JinpHui  oOllagHaHa 3aragbHOI0 Ta  MICIEBOIO  BUTSKHOIO
BeHTWIANIE0 3 KoedimienTom edekruBHOCTI 0,8, ame 00’ €kT He
BITHOCHUTBCA 1O 1 KaTteropii 3a eHepromocTadaHHsM. Po3paxyHKoBa
TeMIiepaTypa B MIPUMIIICHHI CTAHOBUTH +26°C.

Jis  po3paxyHKy MpHIMaeMO HACTyIHUN BapiaHT MOKJIHMBOI
aBapiiHOI cUTYyaIil:

- 3a HaWOiIpII HeOe3MedyHy pPEYoOBHHY B MPHUMIIICHI o0Hpaemo
OOpOIITHO, 3 HIKHHOIO KOHIICHTPAIIITHOIO MEXKEIO MOMHUPEHHS MOIyM S
35 r/M3, ternota 3ropstHas 16807 xJIx/Kr;

- po3paxyHKOBa Maca YacTHHH BiJKJIQJCHOTO B MPUMIIIECHHI MUY,
110 mepeinuia y cran aeposoito 100 xr;

- po3paxyHKOBa Maca MWy, [0 HaJiflIa 10 NPUMIIICHHS B
pe3ynbTati aBapii 0,735 kr;

- 10 MOMEHTY aBapii BiIOyBaJIOCS MaKCHUMaJIbHE HAKOITMUCHHS TTHITY
Ha Tiano3i Ta oOmagHaHHI, siIke MOe OyTH 3a HOPMaJbHHX DPEKHUMIB
pobotu;

—3FyCTI/IHa MOBITPSL 10 BHOYXY IpH IMOYATKOBIM Temmepartypi 1,2
KT/M.

4.1.6. llex i3 BUpOOHUIITBA NOJiETHIEHY

CHpoBHHOIO AJIsi TIPOIECY OTPUMAHHS TONIETHIEHY € ra3 eTHJICH
(CH,), sxuit oTpuMyrOTh Ha HaQTOXIMIYHMX 3aBOJAX MLUIIXOM
TEPMIYHOTO KpekiHry Hadtu mnpu Ttemneparypi 500 - 7000°C y
TpyOUacCTHX Mmevax.

Posmipu mpumimenHs 36x24 M. Ha BupoOHHMUIH IimbHMIN
po3TamioBaHa BUTpaTHa €MKicTb 00’emom 350 1. PospaxyHkoBa
TeMIiepaTypa B IPUMIIIICHHI CTAHOBUTH +24°C.

Jlnst po3paxyHKy IpHHMaEMO HACTYITHHH MPUIAMAEMO TaKUil BapiaHT
MOKJIMBOI aBapiiHOI CUTYaLii:

- 3a HaWOUTBII HeOEe3NMeuHy PEYOBHHY B TPUMIIICHI OOMpaeMo ras
eTHJICH;

- TPUIYCKAEMO, IO MiJ Yac aBapii €MKICTh Majlla MaKCHUMaJbHe
3allOBHEHHSI 1 BECh r'a3 3 HEl BUE B IPUMIIICHHS;

- BPaxOBYIOYM BHUCOKHH THCK HACHYEHOI MapH CKPAIUICHOTO Ta3y
MIPHUITYCKAEMO, 1110 BECh CKPAIUIEHUH ra3 BUMIAPOBYETHCS;

- Maca rasy, 0 HOTPanMB 0 NPUMILICHHS Mijl 9ac PO3paxyHKOBOI
aBapii ctaHOBUTH 350 KT;

- OCHOBHA Ta aBapiifHa BEHTHJIALIIS BiAKITIOUCHI;
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4.1.7. KomnpecopHmii iex
Kommnpecopuuii 1mex s KOMIPUMYBaHHS MPHUPOJHOTO Ta3y
pO3TaIIOBaHUN y BUPOOHMYOMY TMPHUMIMNIEHHI po3MipoM 36x12 M.
TIpOyKTHBHICTH OJIHOTO KOMIIPECOPA 3a HOPMATLHUX yMOB 3 M/c. THcK

BCEepeauHI KOMIIpecopa CTaHOBHTH 5,6 MIla. ¥V kxommpecopHOMY IIeXy
3HaxoAuThCs 6 arperaTiB (4 pobouux i 2 pesepHi). BHyTpimHii 00’ eM
0IHOTO KoMmmpecopa ctanosuts 0,7 M°. [liamerp TpyGomposoay d=0,5 M,
BifIcTaHp 10 3acyBok L;=[,=2 ™. llex oOmamHaHuii 3araabHOIO Ta
aBapifHOI0 BEHTWIAIIEIO (KpaTHICT, OOMIHYy TIOBITps aBapiiHOI
BeHTWIIIT 4 = 8 ro;['l). EnexTponiocTauanHs 3MiHCHIOETCS 32 TIEPIIIOO
KaTeropicro HamidHOCTI. Po3paxyHKoBa Temmeparypa B MPUMIIICHH]
+20°C.

Jis  po3paxyHKy MpUIMaeMO HACTyIHUN BapiaHT MOMKJIHMBOI
aBapiiHOI cUTYyaIil:

- 32 HaWOITBII HEOE3NEeYHy PEUYOBHMHY B IPHUMIIICHI 0OMpaeMo ras
METaH — IHJUBiAyaJlbHa TOPI0Ya PEYOBHHA (MaKCHUMAaIbHHUN TUCK BUOYXY
CTEXIOMETPUYHOI Ta30MOBITPsAHOI cyMii cknagae 706 klla);

- BBKAEMO, 1110 ITiJ 4ac aBapil BHYTpillIHIA 00’ €M Kommpecopa OyB
MOBHICTIO 3aIIOBHEHUI;

- BBKAEMO, IO IiJ Yac aBapii MPOJOBKYBAIOCH HAIXOIKCHHSI Ta3y
B TIPUMIIICHHS MPOTATOM dYacy, HEOOXITHOTO MJIsI aBTOMATHYHOTO
epekpuTTs 3acyBOK (20 c).

4.1.8. I1lex dapOyBaHHsA

Lex ¢apOyBaHHS pO3TAIIOBAaHUN Yy 3arajbHOMY BHPOOHHUOMY
npuMiteHHi po3mipoMm 36x10 M. V 1eXy 3HaXOAWTHCS BaHHA IS
apOysanus Bupo6iB MeTonoM 3aHyperHs. 06’ em Bannu 0,5 M°, CTymiHb
3anoBHeHHS 0,8. Y TeXHOJIOTIYHOMY TIPOIIeCi BUKOPUCTOBYETRCS dapda,
110 MicTHTH 60% po3umHHKKA (aleToHy), ryctuna dapou p=1470 kr/m’.
Llex oGmagHaHWil 3arajbHOI0 Ta aBapiiiHOIO BEHTWIALIEI0 (KpaTHICTH
0OMiHy moOBiTps aBapiitHOi BeHTHIANiI 4 = 6 rox'), alne 06 €KT He
HaJIeKUTh JO  Tepmioi  KaTeropii 3a  eHepro3ade3leueHHSM.
PospaxynkoBa Temmnepatypa B npuminienHi +20°C.

Hns  po3paxyHKy MNpUAMaeMO HACTYIHHMHA BapiaHT MOXKIIUBOI
aBapiiHOI CUTYAITii:

- 32 HaAWOUTRIT HEOE3MEYHy pPEYOBHHY B MPUMINIEHHI 00HpaemMo
po3unHHUK (apbu — aueroH — JI3P 3 T, = — 5°C (MakcuManbHHUIA THCK
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BHOYXy CTEXIOMETPHUYHOI TMApOIOBITPSHOI CYMIIli TMapiB aIeToHy
ckianae 572 klla).

- BBO)XAEMO, III0 TIPH aBapii B MPUMIIIECHHS BUN/IEC BECh BMICT BaHHH;

- Ha JUIBHUIN 3HAXOAMTHCSA KOHBEEp 13 modapOOBaHUMHU BHPOOAMHU
(n=10) posmipamu 0,5x0,4 M, 3 IKHX BHIIAPOBYETHCS PO3UNHHHUK.

4.1.9. HacocHa craHuis 3 nepexadyyBaHHsI HadTH

Hacocuna craHiis posramoBaHa B 3arajbHOMY BHPOOHHYOMY
npuMilIeHHi po3mipom 36x24 M. YV npuMilleHHI 3HAXOAUTHCS 8 HACOCIB
U1 iepekadyBanHsa HadTu. llex obOnamHanmii 3arajabHOI0 Ta aBapiiHOIO
BEHTHWIAIIE€I0 (KpaTHICTE OOMIHY TOBITpSI aBapiiHO! BEHTHIIAMIlT A = 7
ron'). PospaxymkoBa Temmeparypa B  npuMimenHi  +20°C.
ponyktuBHicTs Hacoca 100 M/rox. BmyTpimmiii 06’eMm Hacoca
cranosuth 0,5 M°. [liamerp Tpy6onposoxy d=0,4 M, BiZcTaHb 10 3aCYBOK
L=L,=3 M. EnextponocrauanHs 34ilCHIOETbCA 32 MEPIIOI0 KaTETOPI€r0.
['ycruna vHadt p = 935 ke / m”.

Jlnst  po3paxyHKy TPUHAMAEMO HACTYIMHHHA BapiaHT MOMIJTHBOL
aBapiiHOI CUTYAITii:

- 3a HalOLIbII HeOe3MeUHy PEUOBHHY Y MPUMIlIeHi 0OupaemMo HapTy
—JI3P 3 T, = 19°C (rennora 3ropsuus Haptu H, =43589,82 x/Ix/kr).

- BBOKAEMO, IO TiJ 9Yac aBapii BHYTpIlIHIH 00’ €M HacociB OyB
MOBHICTIO 3aIIOBHEHUI;

- BBOKAEMO, IO TiJ Yac aBapil MPOJOBKYBAIOCh HAIXOJHKCHHS
HaTH B IPUMIIIEHHSI TIPOTATOM 4acy, HEOOX1THOTO TSI aBTOMATHIHOTO
TIePEKPUTTS 3aCYBOK (45 c).

4.1.10. dinpHuig oOpoOKH 3epHa

JinpHUI 00pOOKH 3epHA 3HAXOAWTHCS B 3aTAIbHOMY BHPOOHHYOMY
npuMitIeHHi po3Mipom 36x24 M. Ha JqinbHHUI 3HAXOAUTHCS ITUKIOH IS
BiJIOKPEMJICHHSI 3¢pPHOBOTO MTMJIY B CUCTEMI BEHTWIIAIII. Maca 3epHOBOTO
ATy, IO HarpoOMaKyeThCs B  ITUKJIOHI, CTaHOBUTH 20 KT.
[poayKTHBHICTH LHKIOHA oo many g=100 xB". Yac aBTOMATHIHOTO
Bix eaHaHHSA IMKIOHA 25 c¢. [lidpHHI oONagHaHA 3arajlbHOIO Ta
MICIIEBOIO BUTSXKHOIO BEHTHIALIE 3 KoedimienToM edekTuHOCTI 0,8,
ane 00’€KT HE HAJICKHTHh 10 1 KaTeropii 3a eHepro3ade3leueHHSM.
Pexxum poboTH miAnmpueMCTBa NBO3MIHHMUN TO 8 TONWH HA 3MiHY.
[MoTtoune mpuOUpaHHS MPOBOIUTHLCS 2 pa3u Ha 00y, TeHepayibHe — 1 pa3
Ha wMicsmb. Po3paxyHkoBa Temmeparypa B npuMimieHHi +15°C.
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[MunonpubupanHs B NMPUMIIIECHHI — pydHE Bosiore. YacTka roprodoro
Ouly B 3araibHid Maci Bigknagenb — K, = 0,8, IHTCHCHUBHICTH

BiJK/Ta/IeHHs TIMJTY HA BAKKOJOCTYMHUX moBepxHax j,=04510° kac™-2i.
Ilnoma BaKKOZOCTYIHOI IIOBEPXHI NIPH MUIONPHOMpaHHI F, =12 m” .

Kinpkicte pobounx 3MiH MiX TEeHEpAIGHHMMH TPUOWPAHHIMH Ha
BaKKOJOCTYITHHX TOBEPXHAX n, = 42 .

Jis  po3paxyHKy MpUIMaeMO HACTyIHUN BapiaHT MOKJIHMBOI
aBapiiHOI CUTYAITii:

- 32 HaWOUTRIT HeOE3MeUHy pEYOBHHY Yy MPHUMIMIEHI 00HpaemMo
CKJIaIHy TOpIOYY pEYOBUHY — 3€pHOBUI Nui (Temiora 3ropsHHs 16 700
KJK/KT);

- 10 MOMEHTY aBapii BiZOyBaJloOCh MaKCHMaJlbHE HarpoMaKCHHS
MWTY Ha MiJUT031 Ta 00JIaHAHHI;

- aBapiifHe BIJK/TIOYCHHS BEHTWIALIT py4yHE;

- 3arajibHa Ta MICIIEBA BEHTHJISALS BIJKIIFOUEHI, OCKIJIBKH 00 €KT HE
HAJIeKUTh 10 1 KaTeropii 3a eHepro3ade3neYeHHM.

5. CTpykTypa Ta 3MiCcT NOSICHIOBAIBLHOI 3aIMCKH

Beryn

VY BCTymi MOJAETHCS 3arajlbHa XapaKTepUCTHKA Taly3i BUPOOHHIITBA,
il 3HaueHHA Ta Micle B CTPYKTYpi CKOHOMiKM YKpaiHu, 3arajbHa
XapaKTepUCTUKA MOKEKHOI HeOe3MmeKH Ta 00IPpyHTYBaHHS HEOOXiAHOCTI
PO3pOOKH 3aXO0IiB IPOTUITOKEIKHOTO 3axUCTy. O0csT — 1-2 cTop.

Po3ain 1. AHani3 noke:xHoi HeOe3MeKH TEXHOJIOTIYHOT0 Mpouecy

Y  maHoMy po3auTi HEOOXITHO  pPO3KPUTH  YHHHHKH, SKi
XapaKTepu3ylTh TIOXKEKHY HEOe3meKy o00’€KTa, a came: Toprode
CEpelOBHINEe, JDKEepena 3alaliOBaHHSA Ta IIJISXH PO3MOBCIOHKEHHS
noxexxi. [Ipu HanmcanHi po3ainy ciig kopucrysartucs [1, 2, 4, 5, 21, 23—
25].

1.1. Anani3 mokexoBUOYXOHEOEe3NeUHUX BIACTHBOCTEH PEYOBUH, IO
00epTaloThcs B TEXHOJIOTIYHOMY MPOIIECi

VY upomy po3niii HEoOXiHO MPHBECTH HA3BU PEUYOBHH 1 MaTepiaiiB,
ix XiMiuHI (OpPMYIIH, TEXHOJOTII0 IXHBROrO BHPOOHHIITBA, OCOOIHBOCTI
obepranHs y BUPOOHHUITBI. OIHOYACHO HEOOXITHO HaTH YMOBH
BHOYX00E3ITeKH MpH POOOTi 3 IHIIUMH PEIOBHHAMH.
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1.2. AHami3 MOXJIMBOCTI YTBOPEHHS TOPIOYOTO CEPEIOBHUIIA

[lpu mnpoBeneHHI aHaNi3y MOXJIMBOCTI YTBOPEHHS TOPIOYOTO
cepeoBUIa HEOOXiTHO BHSIBUTH YMOBH WOTO YTBOPEHHS SK yCEepeauHi
TEXHOJIOTIYHOTO OOJIagHaHHA, TaK 1 3a WOro Mexamu (y TpPHUMIIICHHI,
a0 Ha TEXHOJIOTIYHOMY MAaiJaHYMKy), 32 PI3HHX PEXHUMIB poOOTH
amaparis.

1.2.1. Oyinka MONCIUBOCI BGUHUKHEHHS 20pPIOY020 Cepedosuiyd
8CePEOUHT MEXHON02IUH020 0OIAOHAHHS

3a HopmaneHoi pobOmMU MEXHON02TUHO20 npoyecy
Bceepenuni amapatis 3 JI3P, I'P BuOyxoneOe3neuna KOHLEHTpaLis
Oyze yTBOPIOBATHUCS 32 TAKHX YMOB:
- HasIBHOCTI MMapOTIOBITPSIHOTO TIPOCTOPY;
- poboua Temmeparypa JEKUTb B IHTEpBali MK HIKHBOIO Ta
BEPXHBOIO TEMIIEPATYPHUMH MEKaMHU PO3MIOBCIOLKEHHS MOTyM’ s, TOOTO
t,<t,<t, 6D
e t, — poboYa TeMIepaTypa piJJMuHH B anapaTi;
t, !, — HIDKHA Ta BEPXHS TEMIIEPAaTypHI MEXi pPO3IOBCIOIKCHHS
mosyM’ st [°C].
HasBHicTs y Takux amapaTax BHOyXOHEOE3MEYHOi KOHIIEHTpAIil
CyMiIlli TOPIOYOro Tra3y MoKe OyTH BUpaskeHEe YMOBOIO
Du= Py = Ps (5.2)
1e ¢, — poboya KOHIIEHTpalLlis roprovoro rasy B amaparti, [00. %] abo
[r/w’];
@y P — HIDKHS Ta BEPXHS KOHUEHTPALIAHI MEXi PO3MOBCIOIKECHHS
mostyM’ 1, [00. %] abo [t/M’].
B amaparax i3 TOpIOYMM  TWIOM  yYMOBOIO  HAsSBHOCTI
BUOYXOHEOE3MeYHOT KOHIIEHTpAIlii BCepeIuHi anapara oyzae
Do Z D (53)
@ — INiHCHA KOHIEHTpAIls MWy, 3 YpaxyBaHHSAM 3aBHCJIOTO Ta
OCLIIOTO MUY, [t/m].

Y nepioo nycky ma 3ynunxu obraounanns
Hus  amaparie 3 JI3P-I'P opmHieto 3 yMOB  yTBOPEHHSA
BHOYXOHEOE3MeYHO1 KOHIICHTpAITii €
1, <t,<t,, 5.4
aje [KIIO amapar eKcIulyaTyBaTu 3 f, > f, a00 f, < f,, TO B HbOMY
HEMOJKJIMBE YTBOPEHHs BHOYXOHEOE3MEYHOT KOHIICHTpAITi].
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Jna amapariB 3 TOPIOYMMH Ta3aMH  yYMOBOIO  yTBOPEHHS
BUOYXOHEOE3MEeYHOT KOHIIEHTPAITii €
G = Pp < P, (5.5
aje SKIO amapaT eKCIUIyaTyBaTH 3 ¢, > ¢, a00 ¢,< ¢,, TO B HbOMY
HEMOJKJIMBE YTBOPEHHsI BHOYXOHEOE3MEeYHOT KOHIICHTpAITi].
Jis  amapatiB 3 TOPIOYMM  IWJIOM  yYMOBOK  YTBOPCHHSA
BHOYXOHEOE3MeYHO1 KOHIICHTpAITii €
Dy > Dus (56)
aJyie SKIO amapaT eKCIUTyaTyBaTh 3 ¢, < ¢J,, TO B HbOMY HEMOXKIIUBE
YTBOPEHHsI BHOYXOHEOE3IIeYHOT KOHIICHTPAIIii.

IIpu nopyuienni 6edents mexHoni02iuHO20 npoyecy, asapiax ma
NOWKOONCEHHAX anapamie

IIpy mDOWKOMKEHHAX ¥ aBapiax amapaTiB BHOyxoHeOe3meuHi
KOHIIEHTpALii MOXXYTh YTBOPHUTHUCS TiJbKH B amaparax, sKi MpamoioTh
TTiJT PO3PIIKEHHSM.

[Ticms  oIiHKM BHOYXOTOXKEKOHEOS3IEKH CEPEIOBUINIA BCEPEAMHI
TEXHOJIOTIYHUX amapariB HEOOXiJHO BU3HAYUTH HaMOULIbII HeOe3MmeyHi
TEXHOJIOT19HI armapaTH, IJIs TOTO 100 3alpoIIOHyBaTH KOHKPETHI 3aXO0IH
HPOTHUIIOKEKHOTO 3aXHCTY.

1.2.2. Oyinxa moxcausocmi ymeopeHus 20pouoco cepedosuiia nosa
MEXHOA0STYHUM OONIAOHAHHAM

Bubyxonebesneuni konyenmpayii npu HOpmMarbHOMy pedcumi pobomu

BubyxoneOe3neuHi KOHIEHTpalii MOXYTb yTBOpPIOBAaTHCA 32
HasBHOCTI:

- arapariB i3 BIIKPUTOIO TIOBEPXHEIO A3EPKaIa PiIuHY;

- arapariB i3 TUXATbHUMHE YCTPOSMU;

- B TEXHOJOTIYHUX TIpoIlecax amapaTiB IMepiogwmdHol i,
eKCIUTyaTarlisl SKUX IIOB’S3aHa 3 HEOOXIMHICTIO BIIKPWUBAHHS JIIOKIB,
KPHIIIOK, 3aBaHTaXXYBAJIBHUX Ta PO3BAHTAKYBAIBHHUX MPUCTPOIB.

B ycix Bunajkax Ma€ BUKOHYBAaTHCS yMOBa

by > Lon 5.7)

t., — TEMIIepaTypa crajiaxy moxke:xxoneoesnednoi pigmam, °C.

Bubyxonebezneuni konyenmpayii npu nOWKOONICEHHsIX Ma a8apisx
MEXHONIO2TYHO20 YCIMAMK)Y 8AHHS
SIKIII0 B IOITKOPKEHMX amapaTax TOPIodi piTuHN HATPIiTi BUIIE

16



TeMIIepaTypd CaMO3alMaHHs, TO IMPH BHUXOMI HA30BHI Ta KOHTAKTI 3
MOBITPSIM BOHH CIAIAXYIOTh.
YTBopeHHS BHOYXOHEOE3MeuHoi KOHIICHTpamii MmapiB 1 Tas3iB i3
TIOBITPSIM y 00’ €Mi PUMIITICHHS MOKITUBE 32 BUKOHAHHS YMOBH
by >l (5.8)
TyT HeoOXiAHO MpoaHalli3yBaTH MOXIIMBI MPUYMHAMH MOIIKOKECHb
armaparis.

1.2.3. Ananiz mooicausux oxcepen 3ananto8anHs

st Toro, mo6 Timo Oyio KeperoM 3alaioBaHHSA, 000B’SI3KOBO
MOBHHHI BUKOHYBATHCS HACTYIIHI YMOBH:

- TeMmmeparypa JDKepena 3aladiOBaHHsS TOBHHHA OyTH OijibIie
TeMIepaTypu camo3aiMaHHs TOprOY0i peYOBUHH;

- 3amac TEIUIOBOI EHeprii JpKepena 3amallOBaHHS TOBHHEH OYyTH
JNOCTaTHIM JJisi HarpiBaHHS TOPIOYOi PEYOBHMHH [0 TeMIlepaTypu
caMo3aliMaHHS;

- yac nii JpKeperna 3amaiioBaHHS TOBMHEH OyTH Oiiblue mepiomy
1HAYKIIT TOPIOYOro Marepiaity.

SKmo Xo4 oxHa 3 YMOB HE BHKOHYETBCS, TO TIJIO IPKEPEIoM
3amafoBaHHs He Oy7e.

3a TpupoIOI0 MOSABM JpKEpesa 3amalioBaHHA MOAUSIIOTH Ha YOTHPU
TPYIH:

- BIOKpPUTHUI BOTOHB Ta PO3KAPEHI MPOIYKTH 3TOPSHHS;

- TeIUIOBi MPOSBU MEXaHIYHOI eHEepril;

- TEIUIOBi MPOSIBU €NEKTPUIHOI €HEprii;

- TEIUIOBI MPOSIBH XIMIYHOI €HEprii.

OCHOBHUM METOAOM aHAJNI3y [DKEpEN 3alafoBaHHI € METO.
BUKJIIOUYEHHs. 3a LbOr0 METOAY HEOOXiHO MepepaxyBaTH BCi BiZoMi
TEXHOJIOT1YHI JKEpesia 3armajfoBaHHs BiIIOBIIHO IO TPYII Ta BigiOpaTu 3
HUX TUIBKH Ti, K BIATOBIMAIOTE peanbHid TexHouorii. [licis mporo Bci
BimiOpaHi JpKepena  3amajioBaHHA  HEOOXiAHO  TPUB’s3aTH 10
KOHKPETHOTO MicClsi B MPHUMILICHHI (CKIaJaeThCsl KapTa MOXKEKHOI
HeOesmekn). IIpoaHanizyBaBIId MOXIIHBI JKEpeia 3alafOBaHHS IS
KOHKPETHOTO TEXHOJIOT1YHOT'O MPOLECY, MO’KHA BCTAHOBUTU HaHOIBIN
HMOBIipHE Miclle BHHUKHEHHS MOKJIMBOT TOKEXKI.

1.2.4. Ananiz moscausux wiisaxie po3no8CrOONCeHHs HOHCENCT
YMoBamH, IO CIPHSIOTH MOMTUPEHHIO MOYKEXKI, IO Tovaacs, €:
a) CKyITYEHHS 3HAYHO1 KUTHKOCTI TOPIOYNX PEUOBHH Ta MaTEPialiB y
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MIPUMITIICHHSX IO IIEPEBUIIY€ BCTAHOBJICHI HOPMHU;

0) HasBHICTb PO3raly’KEHOI MepeKi CHCTEeM BEHTWIALIH, a TaKOX
BiICYTHICTE 200  HECHPAaBHICT,  BOTHE3ATPUMYIOUMX  KIIAIaHIB,
3BOPOTHHX KJIAIIaHiB, ITUOEPIB, 3aCIIIHOK ¥ CHCTEMaX BEHTHJIAILIT;

B) HAsBHICTh BEIUKOI KIIBKOCTI TEXHOJOTIYHUX KOMYHIKAIiH;

r) apapii amapaTiB 1 TpyOONpOBOAIB, WLIO CYIPOBOKYIOTHCS
poziuBom JI3P, I'P Ta 3ara3oBaHicTIO MPUMIIIEHB, YCTAHOBOK;

1) HAsSBHICTh HE3aXHUIICHWX TEXHOJOTIYHWX Ta IHITUX TPOPI3iB Yy
MEPEKPUTTSX, CTIHAX, MEPETOPOIKAX;

€) BIJICYTHICTP ABTOMATHYHHUX YCTAHOBOK BHWSBIICHHS Ta TaCiHHA
TOYKEXKI;

) BIICYTHICTh 200 HECITPABHICTh TeJIG(hOHHOTO 3B’ I3KY;

3) BiJICYTHICTh MPOTUTIOKEKHOTO BOJIOTIOCTAYAHHS

1) BIICYTHICTh aBapiHHMUX 3JIUBIB 13 TEXHOJIOTIYHOTO 00JIaTHAHHS;

K)  BiICyTHiCTb a00  HECHpaBHICTh  IEPBUHHUX  3aco0iB
MOKEKOTACIHH,

JI) T0sBa Ha TIOKEXKI pPanTOBHX YWHHUKIB (BHOyX amapary,
HeOe3meuHi BUKUIH, PYWHYBaHHS KOHCTPYKITIH 1 T. iH.);

M) HEBIAMOBIAHICTh MPOTUIIOKEKHUX PO3PUBIB MiXK Oy IiBIISIMU.

MeTorka POBEJICHHS aHANi3Y — METO] BUKJIIOUYCHHSI.

Po3gin 2. BusHayeHHsi  KaTeropii mnpumimeHHs  3a
BUOYXOMOKEKHOK TA MOKEKHOK Hede3neKo0

Kareropito 3a BHOYXOHNOXEKHOIO 1 IIOXKEKHOIO HEOE3MEKOI0
MPUMIIIEHh BU3HAYAIOTH JJIs1 HAHOUIBII HECTIPUATIUBOTO 3 TOYKH 30Dy
MMOKEeXKI 9 BHOYXY NEpioqy, BUXOASYHM 3 BHAY TOPIOYMX PEUOBUH 1
MarepiamiB, IO 3HAXOIAThCA B  amaparax, ix KUIBKOCTI 1
MOXKE)KOHEOE3MEYHNX ~ BJIACTHBOCTEH, [UIS  SIKUX  PO3PaxyHKOBHI
HaJTUIIKOBHUH THCK BUOYXY TOPIOYOi (Tra30-, mapo- abo MIIOTIOBITPSIHOT)
cywmimr nepesurrye 5 klla.

[ocninoBHICTH BU3HAYECHHS KaTEropii NpUMIIICHb:

1. BuBueHHs:

- XapaKTepUCTUKHU MPUMILIICHHS;

- 3alIPOEKTOBAHUX TEXHIYHUX 3aCO0IB MPOTUIIOKEKHOTO 3aXHCTY;

- TEXHOJIOT1YHOTO MPOLIECY BUPOOHUIITBA.

2. Bubip po3paxyHKOBOTO BapiaHTa po3repMeTH3aIlii TEXHOJIOTTIHOTO
0JIOKY.

3. 306ip i miAroTOBKA BUXiIHUX JAHUX IS PO3PAXYHKY.
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4. Po3paxyHOK KUIBKICHHX TIapaMeTpiB BHOYXOIIOKEKOHEOECITEKH
aBapiiHOI cUTYyaIii:

- MIPOTHO3YBaHHS HAJXO/KEHHS B MPUMIIIEHHS
BHOYXOIOXKEKOHEOE3METHIX pEYOBHH pu po3repMeTn3ariii
TEXHOJIOTTYHOTO 00Ia HAHHT;

- HOpMYBaHHS PO3MipiB 30H BUOYXOHEOE3NeUHIX KOHLCHTPALIil;

- BU3HAYEHHS HAUIUITKOBOTO TUCKY BHOYXY.

5. IlepeBipka MpHUHAICKHOCTI MPUMIIIIEHHS Bill BAIOI KaTeropii (A)
10 HuK4o1 (J1).

6. HocmimkeHHs e(pEeKTUBHOCTI TEXHIYHUX 3aXOMdiB, IO AlOTh
MOXJIMBICTH 3MEHIITUTH PiBEHb BHOYXOIOKEKOHEOC3MEKH TPUMITIICHHS.

[Tpu HanucanHi cnig kopuctysatucs [19,21].

Po3nin 3. IlepeBipka 3a0e3me4eHHs MOKEKHOI De3MEKN 00’ €KTA

3.1. Exceptusa reHepalbHOTO IUIaHY

IIpu excmepTu3i TeHEpaNIbHOrO IUIAHY B KypCOBiH  poOoTi
BUKOHYETHCSI cxeMa (IIaH) pO3TAlIyBaHHS CyCiIHIX OyAiBelb, CIOpPYIX
Mo BiAHOWmEHHIO 10 OyniBai 00’€kTa, B SKOMY PO3MILIYETHCS
TOCII/LKYBaHUK  1ex  (mimpHUI). I[lepeBipsroThCS  TPOTHUIIOKEKHI
pO3pUBH, KUIBKICTh Tix'i3miB mo OymiBii, MPaBHIBHICTH 30HYBaHHS
00’ €KTiB, KUIBKICTh B’ i3/[1iB Ha TEPUTOPIIO 00’ €KTa TOLIO.

[Ipu nanucanHi cimix kopuctysartucs [16].

3.2. Excreprusa cTyIIEHI0 BOTHECTIMKOCTI OyuiBin

Buxonsum 3 xareropii OymiBii Ta KITBKOCTI MOBEPXiB, HA ITiICTaBi
tabu. 1 [14] Bu3HaunTH ii HEOOXiTHUH CTYIIHh BOTHECTIHKOCTI ().

ITicng 1BOro BU3HAYAIOTHCSA HEOOXIJHI MeEXl BOTHECTIMKOCTI
OyIiBeNbHUX KOHCTPYKIiit (MB,) Ta MOIMHMPEHHS BOTHIO OyIiBEIHLHUMH
KoHCTpyKItisimu (MI1B,) 3a Tabnuneto 4 (nomatok 2) [8]. DakTudHi Mexi
BOTHECTIMKOCTI Oy/iBEIbHUX KOHCTPYKIiH (MBy) Ta NOIUPEHHS BOTHIO
OyniBenbHUMHM KOHCTpyKUismu (MIIB,;) OepyTbcs 13 BiINOBIAHUX
BapianTiB 3ananus. PaKTHYHHIT CTYIHB BorHectiiikocti Gymismi (C?)
BU3HAYAETHCA MEXaMH BOTHECTIHKOCTI HOTO OCHOBHUX KOHCTPYKIIIH
(MBy).

Ilicas Bu3HaYeHHS (DAKTUYHUX Ta HEOOXITHUX MEXK IOIIUPCHHS
BOTHIO BUKOHYEThLCS 1X CITIBCTaBJICHHS 3a JOTPUMaHHS YMOB O€3IeKH

MIIB, > MIIB,, MBy, > MB,. 5.9

SIKIIO BHUKOHYETHCS 11 YMOBA, TO C?> " | a orxe, OymiBas 3a

MMOKa3HWKOM BOTHECTIHKOCTI BiATIOBija€ BUMOTaM TOXKEKHOI Oe3MeKH.
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3aKkiHUIYEThCS CKCIIePTH3a BOTHECTIMKOCTI OCHOBHUX OYIiBEITBHUX
KOHCTPYKUil OyniBmi 3arajJbHUM BHCHOBKOM. SIKmo ymoBa He
BUKOHYETLCS, HEOOXIAHO TIPHHHATH 3aXOOW IIOAO  ITiIBHICHHS
BOTHECTIHKOCTI BIJIOBITHIX KOHCTPYKIIiii.

[Tpu HanucanHi ciaix kopucryBarucs [4, 8, 14, 21, 22].

3.3. ExcrepTusa OpOoTHHOXKEKHUX NEPEIIKOJT
VY migpo3mimi  HEOOXiZHO PpO3TISIHYTH Ta JaTH HOPMAaTHBHI
OOTpYHTYBaHHS 110 TAKUM MUTAHHSM:

- HEOOXIMHICTh MOATY OyIWHKY, B IKOMY pO3TalloBaHa JUTHHUII,
Ha MPOTHIIOKEXKHI BIACIKM 3 YIAIITYBaHHSAM MPOTHIIOKEKHUX CTiH;

- HEOOXITHICTh BIMOKPEMJICHHS MPUMIIICHHS AUTHHHUIN BiJl CyCiTHIX
MIPUMIIIEHb Ta KOPUAOPIB TIPOTUIIOKESKHUMH TTEPETOPOIKAMH, BiJl STKHX
KOHKPETHO 1 40MYy;

- BIIMOBIAHICTH (PAKTHYHHX MEK BOTHECTIHKOCTI MPOTHIIOKEKHUX
MePETOPOIOK HOPMATUBHUM BUMOTaM;

- HeoOXimHicTb OOJIamHaHHS, HaAgBHICTH Ta  BIANOBIAHICTH
HOPMAaTHUBHUM BHMOTAaM IMPOTHIIOXKEKHUX JBEpel a00 TamOyp-IUTHO3iB
JUTSE 3aXUCTY TPOVM y IPOTUTIOKEKHHUX ITEPETOPOAKAX.

3poOuTH BUCHOBOK TIPO BIATOBIAHICTH a00 MPO HASBHICTH HEMOJIKIB
y BIIAIITYBaHHI TIPOTHUITOKEKHUX TTEPEIIKO/, JATH MPOIMO3UIIIT IOA0 iX
YCYHEHHSI.

[Ipu nanucanHi cimin kopucrysarucs [4, 8, 14, 21].

3.4. ExcriepTu3sa eBakyallifHUX IIJISAXiB Ta BUXOJIIB
[Ipu exciepTH3i NUISAXIB €BaKyalii aHANi3YIOTh TaKi TUTaHHS:

a) BIONOBIAHICTH KIIBKOCTI Ta PO30CEPEIKEHOCTI eBaKyamiiHUX
BHUXOJIiB BUMOT'aM HOPM.
YMoBa 6e3rieku Oyie ToTpuMaHa, SKIIO
ng > N, (5.10)
1€ ng — (pakTUYHa KUIBKICTh €BaKyallliHUX BUXO/IB;
n, — HeoOXiTHa KUTBKICTh €BaKyaIliiHUX BUXO/IIB.
YMoBa Oesmniexu Oyae qoTprMaHa, SIKIIO

Ly > Ly, (5.11)
ne Ly — pakTudHa BiACTaHb MIX €BaKyallliHMMHU BUXOJaMH, M;
L., — MiHiMaibHa HeoOXiJHA BiJCTaHb MDK €BaKyalliiHUMH
BUXOJJaMH
Lmin = ];5 VH ) (512)

1] — mepuMeTp MPUMITIICHHS, M.
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0) BIAIOBITHICTH IMITUPWHM €BAKYyaIlifHOTO BUXOAY BUMOTaM HOPM.

[lepeBipka  BiAMOBIAHOCTI  IIMPUHM  €BaKyaliiHMX  BUXOIIB
BUKOHYETHCS 3a TIPOIYCKHOIO 3IaTHICTIO. YMoBa Oe3meku Oyne
JOTpUMAaHa, SKIIO

4p = qn (5.13),

1€ ¢4 — (GaKTHYHA MIPOIYCKHA 3[]aTHICTb, YOJI/M.

¢, — HeOOXiTHa MPOITYCKHA 3aTHICTh, YOJI/M.

B) BIOMOBIAHICTF KOHCTPYKTHBHOTO OGOPMIICHHS eBaKyalliiHUX
LIUISIX1B T4 BUXO/IB.

JlaTu TIpOmO3HIIito 10 YCYHEHHIO BHSBJICHUX HEIOMIKIB.

[Ipu nanmcanHi ciminx kopucrysarucs [8, 13, 14, 21, 22].

3.5. Excrieptu3sa enekTpoobaaiHaHHs

Jist BUpoOHMUYMX OyAiBeb 30Ha Kiacy AiIbHULL BU3HAYA€ThCS 3a [7,
10]. Hami nepeBipseTbCS BiJIIIOBiAHICTD BCTaHOBJIEHOTO
€IIEKTPOOOIIaTHAHHS 30H1 KJIacy.

J1aroThCs MPOMO3HLLIT IO YCYHEHHIO BUSIBIIGHUX HEJOJIKIB.

[Tpu HanucanHi ciix kopucrysarucs [7, 10, 13, 21, 22].

3.6. ExcriepTH3a CUCTEM BEHTHUIALLIL

JlaeThCcsl 3arasbHa XapaKTEPUCTHKA CHCTEM BEHTHIIAIII, SKi € B
OKpeMUX TPHUMIIICHHSX OymiBii Ta OyIiBIi B IIOMY BIATIOBIIHO O
3aBAaHHA. Po3rismaeThcs BIONOBIAHICTH CHCTEM BEHTHIIALID BHMOTram
[13, 16].

3.6.1. Ilpunausna cucmema seHMuasAYii:

- BIANOBIAHICTH PO3MILICHHS MOBITPSHO-3a0ipHUX MPUCTPOIB;

- BIJNOBITHICT, PO3MIIICHHS BEHTWIATOPIB Ta OOJaAHAHHS
BEHTHWIAIIIMHAX KaMep;

- HasBHICTh Ta HEOOXIIHICTh BCTAHOBJICHHS 3BOPOTHOTO KJallaHy B
MOBITPOTIPOBO/Ii HA BUXO/Ii 3 BEHTHJISAIIIHHIX KaMep;

- BIATIOBITHICTh BUOOPY MaTepiary MOBITPOIIPOBO/IIB;

- BUKOPHWCTAHHS TPUTLIUBHOT BEHTHWIALMIMHOI CUCTEMH MUTBHMIN IS
00CITyroByBaHHS 1HIINX JAUTEHUIIS;

- HasIBHICTh 1 BCTAHOBJICHHS BOTHE3aTPUMYIOUHMX KJIAIaHiB.

3.6.2. Bumsidicha cucmema 8eHMUAYIL:

- HasBHICTb Ta MPUITYCTHUMICTh 00 €IHAHHS 3aranbHOi Ta MicIEeBOl
CUCTEMH BEHTHUJIAILIT;

- HasIBHICTB TTOBITPOIIPOBO/IIB Y TIPUMIIIICHHI,

- BIATIOBIIHICTH BUOOPY MaTepiay HOBITPOIIPOBO/IIB;
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- HasBHICTHL Ta HEOOXIMHICTh BCTAHOBJICHHS HA ITOBITPOIIPOBOII
cHeriaspHOr0  OONaAHaHHA (TiApodinbTpu, MarHiTHI BJIOBIIOBaYi,
3aXUCHI CITKH 1 T.11.);

- BIOMOBIAHICT, BCTAHOBJICHHS BHUTSKHUX BEHTWIATOPIB Ta iX
BUKOHAHHS,;

- BIANOBIHICTH YCTPOIO BUKUAY HEOE3MEUHUX MapiB Ta ra3is;

- HasIBHICTh, HEOOXIAHICTH Ta BIAMOBIIHICTh YCTPOIO 3a3EMIICHHS;

- BHUKOPDHCTaHHS BUTSDKHUX  BEHTWIAIIMHUX  CHUCTEM  JUIst
00CITyTOBYBaHHS 1HIIUX NPUMILLICHB;

- HaAABHICTP 1 HEOOXIMHICTh BCTAHOBIICHHS BOTHE3aTPUMYIOUHX
KJIaTMaHiB.

3.6.3. Asapiiina cucmema eenmuniAYii:

- HasIBHICTh Ta HEOOXIIHICTh BIIAIITYBAaHHS aBapiliHOT BEHTUIISIIIT;

- BIJIMOBITHICT, BHOOPY 1 BHIY aBapiHO! BEHTWIALII (NPHUILTABHA
a00 BHUTSDKHA);

- CHOCi0 BKIIIOYEHHS aBapiifHOl BEHTHJISLII.

JlaroTbest MPOTO3UIIIT MO0 YCYHEHHS BHSIBICHUX HEOJIKIB.

[Ipu nepesipi ciig BUkopuctoByBaTtH [13, 15].

3.7. ExcriepTr3a mpoTUBHOYXOBOTO 3aXUCTY OYIiBIIi

Jlatn HOpMaTHBHE OOTPYHTYBaHHS HEOOXIJZHOCTI ynamTyBaHHS a0o
BIICYTHOCTI JIETKOCKHIHHUX KOHCTPYKIIIA, IIPOBECTH PO3PAXYHKOBE
BU3HAYCHHS iX HEOOXimHOI IUTOINI Ta TOPIBHATH 3 (aAKTHYHOIO,
PO3TISHYTH iXHE KOHCTPYKTHBHE BUKOHAHHS, 3pOOUTH BHUCHOBOK TIPO
piBEeHb iXHBOI BIAMOBIAHOCTI HOPMATHBHUM BUMOTaM, JAaTH IMPOITO3UIIiT
1010 YCYHEHHS HETOMTIKIB.

[Ipu manmcanHi cimix kopucrtysartucs [14].

3.8. ExcriepTrsa BHYTPIITHROTO Ta 30BHINTHBOTO IMPOTHIIOKEKHOTO
BOJOIIOCTAYaHHS

Ha migcraBi kareropii, CTyIeHs BOTHECTIHKOCTI Ta 00’ eMy OymiBIIi, B
SIKIW po3TaroBaHa JUIBHHMIIA, 3a Tabymiero 2 [17] BUBHAYUTH HEOOXiTHY
KUTBKICTH CTPYMEHIB Ta iX NPOAYKTUBHICTb Ui BHYTPIIIHBOTO
MOXKEKHOTO  BOJAOIPOBOAY, HaBEeCTH (PAKTHUYHI  XapaKTEPUCTHKU
MMOKSKHUX KPaH-KOMIUTEKTIB (IX KIUTBKICTh Yy MPUMINIEHHI TUTHHHMIII,
JiaMeTpu CTOSIKIB, AiaMETPH CHPHUCKIB CTBOJIIB, JOBXHHY Ta AiaMeTp
pPYKaBiB, THCK Yy BOJOMpPOBiAHIH Mepexi) i 3a Tabmuuero 3 [17]
BU3HAYUTH 1XHIO (aKTHUHy TPOAYKTHUBHICTb Ta TIOPIBHATH 3
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HEOOXITHOIO, TEPEBIPUTH BHCOTY BCTAaHOBIICHHS IIOXESKHUX KpaH-
KOMIUICKTIB, X KOMIUICKTAIIIFO Ta yTPUMAaHHS.

Buxoasum 3 xareropii, CTyIeHs BOTHECTIHKOCTI Ta 00’ emMy OymiBii
BH3HAYHUTH JIOCTAaTHICTh TOKCKHHUX TIiAPAHTIB, IXHE PO3MIMICHHS Ta
BUTPATH BOJM JUIS LiJIeH 30BHIIIHBOTO TOXKEKOTaCiHHSL.

3poOuTH BUCHOBOK IPO BiAMMOBIAHICTH 200 MPO HASBHICTH HENOJIKIB
y BIAIITYBaHHI BHYTPINTHROTO Ta 30BHIIMIHBOTO MPOTHIIOKEKHOTO
BOJIONIOCTAYaHHSA, IaTH MPOTO3HUIIiT MOA0 IXHFOTO YCYHEHHS.

[Ipu HanucanHi cnig kopuctyBatucs [13, 17, 18].

3.9. EkcniepTusa cucTeMy onajaeHHs

Hagatn 3aranbHy XapakTepHUCTHKY CHCTEMH OTaleHHS MITBHUIN Ta
BIAMOBIMHICTG ii BHOOPY BHMOTaM HOPM, 3HAYCHHS TeMIIepaTypu
TEIUIOHOCIS, TWUN TPWUIAliB ONAJICHHS Ta BIAMOBITHICTH IXHBOTO
pO3TallyBaHHS.

3poOuTH BUCHOBOK TIPO BiAMOBIAHICTH a00 MPO HASBHICTH HEMOJIKIB
Y BHUKOHAHHI CHUCTEMH OIAJCHHS, JAaTH TIPOMO3HUIli IIOAO IXHBOTO
YCYHEHHSI.

[Ipu manucanHi cimix kopucryBatucs [13, 15].

3.10. ExcriepTi3sa cucTeM NOXKEKHOT aBTOMAaTHKHU

3a [9] mpoBoauThECS BHOIp aBTOMATHYHOI CHCTEMH IOKEKOTACIHHS
a00 aBTOMATHYHOT MOKEXKHOI CUTHAI3aLii Ta POOUTHCS BHCHOBOK IIPO
BiJIMOBITHICTh CHCTEM TIOXKEIKHOI aBTOMATHKH.

3.11. ExcriepTu3a nepBUHHUX 3ac00iB MOXKEKOTACIHHS

BpaxoByroun 1oy IpUMIIIeHHS, HOTO KaTeropito 3a BUOYXOBOIO Ta
MOKEXKHOI0 HEOE3MEeKOI0 Ta HIMOBIpHUH Kiac Moexki 3a Tadmuisamu [11,
22] BU3HAYaIOTh KUIBKICTh HAiOLIbII eQEeKTUBHUX BOTHETACHUKIB IS
BKA3aHOTO TPHUMIIICHHS 1 TEPBHHHUX 3acO0IB IMOXKESKOTACIHHS IS
00’€eKTa.

[NopiBHIOIOUM OTpUMaHi AaHi poOIATH BACHOBOK PO BUJ, KiNBbKICTh
Ta MICIlI PO3MIIMICHHS BOTHETACHUKIB JUISI BKA3aHOTO TMPUMIMIECHHS Ta
MTO’KSKHUX IIHTIB IJI 00’ €KTa B IIJIOMY.

[Ipu HanucanHi ciaix kopuctyBarucs [3, 5, 11, 12, 22, 23].

3.12. IIpoTHIOXKEKHUI PEKUM
[Ipu mepeipii AOTpUMaHHS MPOTUITIOKEIKHOTO PEKUMY PO3TISTHYTH
TaKl HUTAHHS:
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- HasIBHICTH HaKa3y MPO BiAMMOBIMATBEHUX 32 TMPOTUIIOKEKHUN PEIKIM;

- CTaH MPOTHUIIOKEKHOTO YTPUMAHHS MPUMIIICHHS JUTBHUIII;

- HasIBHICTb HEOOXIQHMX 3HAKIB O€3IeKH Ta IMO3HAYOK, TAOIUYOK 13
BKa3iBKaMHM KaTeTopii MpuUMIIeHHS AUTHHHMII Ta 30H Kiacy 3a [IVE;

- HasABHICTh HakKa3iB TMpO TEPeBipKy 3HaHb, MPOBEICHHS
iHCTpYKTaXiB, ctBopenns [1TK, ATII.

3po0uTH 3araJIbHA BECHOBOK PO PIBEHD MPOTHUIIOKEKHOTO PEKUMY
Ha JTUTHHUIN, HaJIaTH TIPOITO3HITIT IOI0 YCYHEHHS HETOTIKIB.

Po3poOutu 1HCTPYKINIO MO0 3aXOMiB TOXKEKHOI O€3meKu Jyis
JJIBHULI.

[Ipu mHanwcanHi ciig KopuctyBaTucs 1. 4.2, 4.3, 7.7 ta gomatkoM 5
[13].

Po3ain 4. 3axoam oo migBUILEHHSI PiBHS NPOTHIIOMKEKHOTO
CTaHy IUILHULI . (HallMeHyBaHHS KOHKpPETU3YEThCS
3a HAMMEHYBaHHSM JIITEHUITI ).

VY po3aisii HEOOXiAHO y3araJIbHUTH BCi BUSIBJICHI B XOJi BUKOHAHHS
KypcoBOi pPoOOTH HENOJKH Yy MPOTHIIOKE)KHOMY CTaHi BHUPOOHHYOI
ITBHULI, CQOPMYJIIOBATH IPOIO3UINI, MO0 iXHBOIO YCYHEHHS 13
HOPMaTHBHHUM OOTPYHTYBaHHAM 32 ()OPMOIO:

Ne
3/

Ilocunanus Ha
HaiimenyBanns 3axony KOHKPETHHH
IMYHKT HOPM

Ipumimka: 3ax01¥ po3poOISITH Y pEeKOMEHAALIHHIH Bopmi.
Cnncok BUKOPHUCTAHOI JIiTepaTypu

I'padiuna yacTuna:

1. 'eHepanbHMiA TUIAH MiANPHEMCTBA.

2. Ilnan OymiBni (moBepxy, [HINBHUIN) 13 3a3HAYCHHSIM KapTu
HOXKEKHOI HEOE3MEeKH.

6. Jlitepatypa

1. TOCT 12.1.004-91. CCBT. IToxapnas 6e3omacHocTb. O6mMe TpeOoBaHMsI.

2. TOCT 12.1.044-89. CCBT. IloxkapoB3pbIBOOIACHOCTh BEILECTB M MAaTEPUAIIOB.
Homenkatypa noka3sarenei 1 METOIbI UX OIPEeICHHSI.

3. T'OCT 27331-87. CCBT. Iloxapnas Texnuka. Kinaccudukarus moxapos.

4. JCTYVY 2272:2006 Ioxexna 6e3nexa. TepMiHu Ta BU3HAUYCHHSI OCHOBHUX MOHST.

5.ACTY 2273:2006 Tlporunoxkexna TexHika. TepMiHM Ta BH3HAYCHHS OCHOBHHX
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TIOHSATb.

6. JICTVY 4297:2004 INoxexxHa TexHika. TexHIYHE 00CITyroByBaHHS BOTHETaCHHKIB.
3aranbHi TeXHIYHI BUMOTH.

7.  IlpaBuma ycTpoiicTBa 3JIE€KTPOYCTaHOBOK, 6-¢ m31. (mepepad. u JomoiH.) — M.:
Dueproatomuszat, 1987. — 648 c.

8. JBH B.1. 1-7-2002 IToxesxHa Ge3mneka 06’ €KTiB Oy/1iBHULTBA.

9. JBH B.2.5-56-2010 Imxenepue oGmamuaHHs OyauHKIiB i cropyn. Cucremu
MIPOTHUIOKEKHOTO 3aXUCTY.

10. HITAOII 40.1-1.32-01 IIpaBuna OynoBu €JIEKTPOYCTaHOBOK.
EnextpoobiaagHaHHs CreliadbHIX YCTAHOBOK.

11. HATIB 5.03.001-2004 TuroBi HOpMHU HaJIeXKHOCTI BOTHET'ACHUKIB.

12. HATIB 5.01.008-2004 IIpaBuia excruryararii BOTHETaCHHKIB.

13. HAIIb A.01.001-2004 ITpaBuiia noxexHoi Oe3mnexd B YKpaiHi.

14.  CHull 2.09.02-85 ITpou3BOACTBEHHBIE 31aHUS.

15.  CHull 2.04.05-91 Otonnenue, BEHTWIALUS U KOHIULIHUOHUPOBAHUE BO3/IyXa.

16.  CHull I1-89-80 I'enepanpHble MIaHbBI IPOMBIIIICHHBIX IPEANPUATHIH.

17.  CHull 2.04.01-85 BuyTtpenHnuii BOAONPOBO U KaHAIU3ALMS 31aHUH.

18. CHull 2.04.02-84* Bonocuabxenue. HapyxHble CeTH U COOpYKEHHSI.

19. HAIIBb 5.03.002-07 Hopmn Bu3HaYeHHsI KaTeropiii MpUMIileHb, OyJUHKIB Ta
30BHIIIHIX YCTAHOBOK 32 BHOYXOIOXKEKHOIO Ta IOXKEKHOI0 HeOEe3IeKoIO.

20. HAIIb b5.02.005-04 TumnoBe MONOXKEHHS MPO IHCTPYKTaXi, cHewiagbHe
HABYaHHA Ta MEPEBIPKY 3HaHb 3 NHUTaHb NMOXEKHOI OE3NeKH Ha MiJNpUEMCTBAX, B
yCTaHOBaxX Ta OpraHizawisx YKpainu.

21. Kyckoseup C.JI., Kyxmiok O.M., Kpyk C.I. OcHoBu mnoxxexHoi Oe3nexu
BupoOuuurea. HaBuansuuit nociouuk — Piue: HYBI'TI, 2012. — 500 c.

22. Kyckoseup C.JI., IHaramoB O.C., KyckoBemp A.C. Iloxexna O6e3meka
BupoOHunTBa. Jlaboparopuuii npaktuxyMm. HaBuanmsHuil moci6nuk — Pisme: HYBITI,
2012.-96 c.

23.  Kyckogens C.JI., latanos O.C., IOpa C.B. Ioxexna Oe3neka BUPOOHHIITBA.
Ipaktukym. HaBuaneuuii mocionuk — Pisue: HYBI'TI, 2012. — 220 c.

24. Kyckogenp C.JI., Ilatanos O.C., Typuentok B.O. OcHoBu Teopii ropiHus ta
BuOyxy: HaBuanbuuii noci6uuk. — Pisae: HYBI'TI, 2012. — 374 c.

25. Kyckoseup C.JI., IlatazoB O.C. Teopist ropinus ta BuOyxy. IIpaktukym:
HaBuanbHUi nocionuk — Pisue: HYBITI, 2012. — 209 c.
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JOJATKH
Honatox A
3pa3ok TUTYJIBHOI CTOPIHKH KYPCOBOi po6oTH

MiHicTepcTBO OCBITH 1 HAYKH, MOJIOJIi Ta CIIOPTY YKpaiHU
HamionansHu# yHIBEpCHTET BOJIHOTO TOCIIOAAPCTBA Ta

MIPUPOIOKOPUCTYBAHHS

Kadenpa oxoponu mpaiii i 0€31eKH KUTTEISIILHOCTI

KYPCOBA POBOTA

Ha TeMy
«PO3POBKA 3AXOAIB ITPOTUITOXEKHOI'O XAPAKTEPY
JJ1s1 BUPOBHUYOI'O OB’€EKTA»

3 mucnuinting «lloxexHa 6e3nexa BUpOOHUIITBA»

Buxonas (y1a) cTyaeHT (ka)

(mpi3BuLIE, iM’51, TO-0aTHKOBI)

Kypc ___,Tpyna ___
Ne 3a511K0BOT KHWXKKH

JaTta oTpuMaHHS 3aBIaHHS «__» 200__p.

JlaTa mogaHHsA KypcoBOi podoTH
HA PELCH3YBaHHA «__» 200__p.

KypcoBy po0oTy 3axuIieHo
3 OLIHKOI0 __ ( ) ( )
(niz[rmc, Mpi3BUILE, HILIAJIM BUKIIa1a4a)
( )

(niz[rmc, Mpi3BHILE, iHIIiaM BUKJIaa4a)

«_» 200_ p.

Pieue 200__p
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Honarok b
3aBaaHHs HA KYPCOBY podoTy

3ABJJAHHA
Ha Po3poOKy KypcoBOi poOOTH CTYAEHTY __ Kypcy (aKyIbTeTy BOJHOTO
rocrnojapcTsa  HampsaMmy — miaroroBku  6.170202  «Oxopona  mpari»

(mpi3Bu1Ie, iM’51, TO-0aTHKOBI)

Jucrmmutina: «IloxkexxHa 6e3meka BUPOOHULITBA»
Tema: «Po3podka 3ax0/iB MPOTHIOKEKHOTO XapaKTepy AJisi BAPOGHMYOTrO
00’eKkTa»

Buxigni nani
Hasga 1iexy, ainbpHuII 00’ €KTa
Kareropis BupoOHu4oi OymiBii
Posmipu OyaiBai M
IlepeBaxkarounii HAIIPSIM BITPY
XapakTepucTrKa OV/IiBIl Ta KOHCTPYKIUH: CTIHM CXOMOBHX KJIITHH

)

MEPErOPOAKH ,  KOJOHH , TICPEKPHUTTS , TOKPHUTTS ,
TTOBEPXOBICTh , Toioma OymiBIi, M , PO3MIpH TIPUMIIIEHHS, M s
BHCOTa TIOBEPXY, M, KiJIbKICTh BiKOH , PO3MipH BIKOH, M , TOBIIIMHA

CKJIa BIKOH, MM .
BHyTpiniHe TpoTHIIOXKEKHE BOAONMOCTaYaHHs: KinbKicTh [1K B mpumimnienHi

___, miamerp TpyOompoBoIy, MM ___, Biictanp Bim mimmorm mo IIK, m __
BUTpaTa, J1/c

I'enepanbhe MJIaHYBAHHS: OyniBii po3MireHi Hopsiz

, BIICTaHb BiJl HUX JO OCHOBHOI OyIiBIi,

M BIOIIOBigHO , TDIOIIA TEPUTOPIi MiANMPUEMCTBA, T'a , KUIBKICTB

B'I3MiB Ha TEPUTOPIIO MIAMPUEMCTBA / IIUPUHA, M /__, KUIBKICTD ITOXKEKHUX
IIUTIB Ha TEPUTOPIT .
EBakyalliiHi TIUIAXW Ta BUXOJAM: KiTBKICTh BHUXOIIB 3 OCHOBHOTO

TIPUMIIIEHHS , KUIBKICTh po0OYMX Micllb y TPHUMIIIECHHI , IMUpHUHA
€BaKyalliiHUX MUISXiB (OCHOBHHX), M , IUPAHA €BaKyalliiHUX BUXOMIIB, M
OnajeHHs: BHJ OIAaJeHHS , BHUKOHaHHS NPWIANIB CHUCTEMH
OmaNeHHs _____, TeMmeparypa Temonocis (t, °C) | Micie po3TanryBaHHS
TIPWJIAZIIB OTAJICHHS .
30BHINIHE NPOTUIIOKE)KHE BOJONOCTAYAHHS: BUTpaTa BOIH, _ JI/C; BUI
BOJIOTIPOBITHOT MEpexXi.___, llaMeTp BOJOIPOBITHOT MEpeXKi, MM ___, BiJICTaHb

Bix [II" mo noporu, M , Bincrans Bix Oyaisii go I, m .
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[Toxke)kHa aBTOMATHKA Ta BOTHETACHUKH: BUJT ITOKEKHOI aBTOMATHKH ,
tun cnosimyBavie (AIIC), _ Tun BorHeracHoi pedoBuHu (AVYIID) ,

MapKa BOTHETaCHHUKA , KUIBKICTB _____.

BeHTHIIAIlSA: BUJ BEHTWIALIT (MIPHUILIMBHA) , CIoCci0 BMKOHAHHS
____, HasIBHICTh BOTHE3aTPHMYIOYUX 3BOPOTHHX KJTaNaHIB , BUKOHAHHS
noBitporpoBonis (MB, xB) ; Bun BenTwiAlmii (BUTSDKHA 3aralibHa)

, CITOCI0 BUKOHAHHS , HAsIBHICTh BOTHE3aTPUMYIOUHX KJIANaHIB

, BHUKOHaHHsA ToOBiTpompoBoaiB (MB, xB.) ,  3a3eMJICHHS
TTOBITPOIIPOBOIIB , BUKHJI TIOBITPSI BT MOKPiBiIi OymiBITi, M , 3a0ip
TIOBITPS 3 TIPUMIIICHHS ; Bun BenTumsnii (BUTSDKHA MiciieBa) ;

Bun BenTwsiii (aBapiiina) .

ENeKTpOKHMBIICHHS: JaHI EIEKTPUYHOTO  OCBITJICHHS: BBiJ s
pPO3MOMIMPYMNA TIUT ____, €JeKTPONpOBOAKAa ____, BUMHUKadJi s
PO3MOALTEYI KOPOOKH , po3eTKH , CBITHJILHUKHU , aBapiitae
OCBITIICHHS , HAasBHICTh CBAaKyaIlifHOTO OCBITJICHHS ; Hami
CHJIOBOTO €JIEKTPOOOJIaIHAHHA: MarHiTHI ITycKadi , €IEeKTPOABUTYHU

3aBaaHHA Ha KypcoBY po0oTy

1. TlpoaHamizyBaTH TMOXXEXKHY HEOE3MEKy TEXHOJOTIYHOTO  IMPOIECy
BHPOOHUIITBA.

2. Bu3HauuTH  Karteropito  TPHUMIIIEHHS Ta  30HY  KJIacy  3a
BHOYXOTIOKEKHOIO Ta TIOXKEKHOIO HEOE3MEKOTO.

3. OuiHUTH CTaH 3a0€3MCUYCHHS TOKEIKHOI Oe31eKn 00’ €KTa.

4. Po3poOuti Ta OOIPYHTYBAaTH 3aXOQU MO0 IMiJABHUINCHHA piBHA
MIPOTHITOKEIKHOTO CTAHY MPUMIIICHHS (IUTHHHUIII).

5. Po3poOHTH IHCTPYKIIO TPO 3aXOAM IOXKEKHOI OC3MeKH Uil IIeXy,
TBHUII.

6. HakpecnuTu reHepalbHHMA IUIAH MIAMPHEMCTBA Ta IUIAH MPHUMINICHHS
(mimpHUI) 3 HAHECEHHAM YMOBHHMX TpadidyHUX IMO3HAYECHb TEXHOJOTIYHOTO
yCTaTKyBaHHSI, CUCTEM Ta OOJaHAHHS MPOTHUIIOKEKHOTO 3aXHCTY, LUISXIB
eBaKyallii, Jokepes 3aralfoBaHHs, NIUISXIB MOMIHUPEHHS BOTHIO TOIIIO.

JlaTa BHIA4l 3aBOAHHS €...» ..cvoevnnennnn.n. 20... p.

3aBaaHHS OTPUMAaB

(miamuc) (IL.LBb. ctynenra)
3aBaaHHsg BUIAB

(miamuc) (I1.Lb. BukIagava)
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Homatox B

6¢

Tabmuns B.1
XapakTepucTHKA OyiBeJbHUX KOHCTPYKIii
No [lepenoctanns nudpa 3a1iKoBOT KHIKKH
3/m 0 1 2 3 4 5 6 7 8 9
| Crinu cxogosux | REI 150 | REI 120 | REI 120 [REI 120 |REI 150 | REI 120 | REI 120 | REI 60 |REI 150 | REI 120
KITHH MO MO MO M1 M1 M1 MO MO M1 M1
2 |Ileperopoaku EI 30 MOEI 15 MOIEI 15 MI1|EI 15 M1[EI 15 M1EI 30 MO|EI 15 MOJET 15 M1[EI 30 MOEI 15 M1
3 Kononu R150 MOR120 MOR120 MO| RIS R60 R 120 M1|R120 MOR120 MOR 120 MOR 150 M1
MO Ml
4 IMepexputrs REI60 | REI45 | REI45 | RETI45 | REI45 | REI45 | REI45 | REI45 | REI60 | REI 60
MO MO M1 MO M1 Ml MO M1 Ml MO
5 |[Hokpurtst RE45 | RE15 | RE60 | R45 R 45 R60 | RE45 | R60 R 45 R 60
MO MO M1 MO MO Ml Ml MO MO M1
6 |IToBepxoBicTh 3 4 1 4 5 4 4 2 4 2
7 Po3mipu Oynismi, | 54x24 | 48x24 | 54x24 | 60x36 | 48x24 | 54x24 | 60x24 | 54x36 | 60x36 | 54x24
M
3 Bucora nosepxy, 6 5 5,5 5 4 4 4,5 4 5,5 6
M
9 KinbkicTh BiKOH 6 8 4 8 6 4 8 6 10 6
HA JTBHAL
10 |Po3mipu Bikon, M | 2x1,5 | 1,5x1,2 2x2 2x2 2x1,5 2x1,5 | 1,5x1,2 | 1,8x1,2 2x2 1,5x1,2
11 T.OBHH/IHa CKJIa 3 5 6 5 4 6 5 5 4 6
BiKOH, MM
Kateropis B A b B b A b A B b
12 | BupoOHIIO1
OymiBii




0€

Taomuus B.2

BHyTpilnHe NpoTHIIOKEKHE BOAONIOCTAYAHHS
Ne Oxadmk OcranHs nu¢pa 3aJ1iKoBOT KHIKKH
3/ 0 1 2 3 4 5 6 7 8 9
1 /igere MK 3 2 3 2 1 3 3 2 1 2
MPUMIIIEHHI
2 |Miaverp 50 80 50 80 50 80 80 50 50 80
TpyOONPOBOTY, MM
3 |Bincrame sinminnorn| 35| yos | o | g5 | 135 | 15 | 135 | 135 | 12 | 14
no IIK, m
4 |Butpara, n/c 5 7,5 2,5 2,5 5 7,5 2,5 5 2,5 7,5
Tabmuia B.3
EBakyaniiini nuisixu Ta BUX0au
Ne TMoKasHuKi [lepenocranns nndpa 3a1iKoBoT KHUKKA
3/m 0 1 2 3 4 5 6 7 8 9
1 KIHBK.ICTB BHUXOJIB 3 1 2 1 2 1 2 1 2 1 2
TIPUMIIITCHHA
KinbkicTh po6ounx Micib
2 y puMimieHHi 10 32 6 10 20 15 25 10 15 12
3 |Hnpuna eBaxyauiiux 09 | 08 | 09 1 09 | 08 | 12 | 15 1 0.8
BUXO/iB (OCHOBHHX), M
4 |Hlmpmsa esaxyamimx 07 | 07 | 08 | 09 1 06 | 07 | 08 | 08 | 07
NuIsaX1iB, M
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XUHXXOI ILIMITUTH]
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wedireH uuhoiexegdda

W ‘IrdIrAQ IOHEOHO0| T

©BH 917l g ILOILTY]
Ol XMH I'1d 9HReLOXTg

rgdou tHommeod 1rairAq

‘Xeg
0'v/C
01°¢
01°C
S

1 BupoOHnya Oymisis kat. I - IV CB;
2. BupoOHuua Oynisis xat. b - II CB
3. ckJlaj KaM’sTHOTO BYruuIs, 5 TUC. T

"Xeg
et
6°¢
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1

0°S/1
el

1 BupoOunua Oynisis kat. A - 11 CB;
2. BupoOHnva OyniBis kat. B - IV CB
3. ckyaj Jicomarepiamis, 2 THC.M

o)
‘H]
91
SI'¢
01°C
0C 1

1 BupoOHmMua Oyximist kat. B - 111 CB;
2. BUpOOHHYA 6yI[IBJI}I kat. b -1 CB
3. cknan JI3P, 500 M’

0¢
TS
0c ¢
§CC

_ |l Bupobnuya Gyxisnst kar. b - I11 CB;
-\02 BUpOOHHYA 6yIIIBJ'I$I kat. B-IV CB
3. cknan I'P, 2500 M’

0¢
8v/T

01
Sre
0T ¢
0C 1

1 BupoOHnya Oynisins kat. A - III CB;
2. BUpoOHNYA 6yI[IBJI}I kat. b - I CB
3. cxman JI3P, 800 M’

o)
‘H]
a7l
o1 ¢
017?
S

1 BupoOHm4a Oymisis kat. b - 11 CB;
2. BupoOHWYA Oy iBJIS Kar. B-1IICB
3. cxnan Tapen, 2500 M

)
]

S/

1 BupoOHm4a Oymisis kat. B - IV CB;
_[2. BUpoOHHUa 6yzuBJ151 kat. -1 CB
3. cknan I'P, 2500 M’

oI
9'v/C

1 BupoOHn4a Oymisis kat. /[ - IV CB;
2. BUpobHu4a oyxismns xkat. b - I CB
3. ckyiaj Kam’ sTHOTO BYTULISA, 5 THC. T

Xeg
]
oI
0°S/1

1 BupoOHm4a Oymisis kat. b - 111 CB;
~ 2. BUpoOHMUA 6yI[IBJI}I kar. 1 - IV CB
3. ckman TP, 1000 M

"Xeg
H]]
Cl
0°¢/T

1 BupoGunya Oynisms kat. A - [ CB;
2. Bupo6Huya Oynisis kat. I' - IV CB
3. ckan nicomarepiaiis, 0,5 THC. M’

DIMHEBNO] |

BHHedAHeIrn dHAIredoHd |

ODKUHY JogoxIree edduit kHHRLOOTAdI] |

g ¥Iuroe |,
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Tabnuug B.5

Onasennst
Ne N [epenocranns nudpa 3a1iKoBoi KHIKKH
3/ 0 | 1 [ 2 3 4 | 5 6 | 7 8 9
1 |Bun omanenHs apoBe BOJISIHE napoBe
7 |BHKOHAHES NpHIANiE raaki ped- rnaaKi peo- raki | P e rnagki | P e raaKi peo-
CHCTEMH OIAJICHHS pHcTi pucTi pucTi puCTi pHcTi
I R 130 | 120 | 110 | 110 | 130 | 110 | 120 | 110 | 130 | 120
temioHocis (t, °C)
Micue po3ramryBaHHs | He B . HE B . . HE B . . HE B HE B
4 . . B HilIAX| . B Hilax |B Himmax | . B HilllaX |B HilIax| . .
MpUIaIiB ONMaaCHHs Himax Hilax Hilax Himax | Himax
Tabnuusg B.6
30BHIIIHE NPOTHITOKEKHE BOAONOCTAYAHHS
Ne HoKasHuKn OcTtanHs mudpa 3aJIiKOBOi KHIKKH
3/m 0 1 2 3 4 5 6 7 8 9
1 |Butpata Boau, n/c 5 10 20 15 5 10 15 5 10 15
) Bun BomonpoBiAHOI | TynM- | Tymu- | TymH- |Kiible- | Tymd- | TyOW- | TYOH- | KiblLie- | KibLie- | TymH-
Mepexi KOBa | KOBa | KOBa Ba KOBa | KOBa | KOBa Ba Ba KOBa
Hiametp
3 |BomompoBigHOT 100 150 75 200 75 75 100 150 100 75
Mepexi, MM
4 |Buerame mixlIl a0 [y 5| 5 5 8 25 | 12 5 25 | 25 8
JOPOTH, M
5 Bincrans Big Oymisii ) > 5 5 5 5 2.5 3 3 5
no II', m
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ITo:kesxHa aBTOMATHKA Ta BOTHETACHUKH

Tabnuug B.7

Ne Nofeuta Ocranzs nu¢pa 3aiKoBOT KHIKKH
3/n 0 1 2 3 4 5 6 7 8 9
| (BrgAQegol ATIC | ATIC | AVIIT | AVIIT | ATIC | AYIT | ATIC | AIIC | AIC | AVIIT
ABTOMATHKH
Tun cioBinryBaviB
(AIIC), an BOJISIHA | BO/ISIHA BOISIHA — BOISIHA
2 |BOTHETACHOI TEIUIOBI | IUMOBI | JpeH- | COpHMH- |TEIUIOBi | ApeH- |TemIoBi ay JIUMOBI | CITPHH-
peuosuiu (AVIIL) YepHa | KIepHa 4yepHa KJIEpHA
3 |MapKa BOTHETACHNKA | pry g \pRK 56| BI1-100| Pon [BBK-56| BI9 | Pon |Br-100| B9 | BB
100 100 100
4 |KijbKicTh 6 2 1 1 1 8 2 1 7 2
Tabnung B.8
BenTuasuis
Neo I OcranHs nu¢pa 3a1iKoBOT KHIKKH
3/ OasHHI 0 1 2 3 4 5 6 7 8 9
1 2 3 4 5 6 7 8 9 10 11 12
1 Bun BenTIILALIIT MPHILTAB HPHIUIAB | IPUILIUB | IPHUILIHB | IPUILIUB HPUILTHB HPUILIHB
(mpuruIMBHA) Ha ) Ha Ha Ha Ha ) Ha ) Ha
Cnoci0 BUKOHAHHS CYMICHO
3
2 OKpEMO OKPEMO | OKPeMO | | OKpemo - OKPEMO - OKpEMO
10
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[IpomosxenHs tabdi. B.8

1 2 3 4 5 6 7 8 9 10 11 12
HasBHICTB 3BOPOT.
3 |BOTHE3aTPUMYIOUHX + - + - + - - + - +
KJIaIaHiB
Bukonanus
4 |moBITPONIPOBOIIB 45 - 15 30 15 45 - 15 - 45
(MB, xB)
Bun BenTuisamii
5 (BHTﬂ)I(Ha BUTSKHA | BUTSIOKHA _ BUTS)KHA | BUTSKHA | BUTSIDKHA | BUTSDKHA _ _ BUTAKHA
3arajbHa | 3arajabHa 3arajbHa | 3aTajibHa | 3arajbHa | 3arajibHa 3arajnbHa
3arajibHa)
6 |Cnocib BUKOHAaHHS CYMICHO
3
OKpEMO | OKpeMo - OKpeMO —— OKpPEMO | OKpEMO - - OKpEMO
HOIO
HasBHicTb
7 |BOTHE3aTPUMYIOUHX + + - + + + + - - +
KJIaIlaHiB
Bukonanus
8 |moBiTporpoBoiB 45 15 - 45 45 30 30 - - 45
(MB, xB)
3a3eMIICHHS
9 ) . + + - - + + - - - +
MIOBITPOIIPOBOAIB
| |BUKMATOBITPA Bix |, 2 ; | 2 1,5 2 ; ; 1,5
MOKpiBIi OyIiBIi, M
3a0ip noBiTps 3 3 3 3 3 3 3 3
11 HpI/IMiIIIeHHH HIDKHBOI | HIDKHBOT - BEPXHBOT | HIDKHBOT | HHDKHBOT | BEpXHBOT - - BEPXHBOT
YaCTHHHU | YaCTUHHU YaCTHHHU | YaCTHHHU | YaCTUHHU | YaCTUHHU YaCTUHHU
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[IpomosxenHs tabdi. B.8
1 2 3 4 5 6 7 8 9 10 11 12
12 Bun BeHTHH.}mH + + + - + + + + + -
(BHUTSIKHA MICIIEBA)

Bun BenTuamii

13 N - - + - - + - + - -
(aBapiiina)
Tabnung B.9
EnexTpoxnBiieHHs
) [epenocranns nndpa 3a1iKoBo1 KHWKKH
1 2 3 4 5 6 7 8 9
1 2 3 4 5 6 7 8 9 10 11
BuxiiHi JaHi €IEKTPUYHOTO OCBITICHHS
Posnoainpunii MUJIOHETI | TMJIOHET | TAJIOHEeTT
IIUT 3aXMILECH | 3aXHUIICH | 3aXHUIICH po po po- 3aXUIIICH | 3aXUIIEH | 3aXUIIEeH | 3aKPUTH

wit JP44 | wit JP23 | uit JP23 | Hukauii | HUKHMKM | HUKHuK | uid JP44 | uit JP44 | uii JP44 | i JP54
JP54 JP54 JP54

Enexrpo- KabeJb 3 | kabesb 3 | Kabenb 3 | MpoBix 3 | Kabeuss 3 | kKabenb 3 | Kabenb 3 | kabelss 3 | mpoBix 3 | Kabeb 3
MIPOBOJIKA MOJET. | TYMOB. | TOJIET. | MOJIeT. | aJioM. | TMOJIET. | aJOM. | TYMOB. | IOJIET. | TYMOB.
i30i.y | i30m.y | i30m. Ha | i301. 00on.y | 3omy | obon. | i3om Ha | 1301 | i30II. Ha
Tpybax | TpyOax | ckobax | Bimkp. | TpyOax | Tpybax | Bigkp. | ckobax | Bimkp. Tpoci
Bumukaui . MHAJIOHE- . | manoHe- . . | muIoHe-
3axuiie- | 3AKPHUTI | 3aXHlle- HpOHHK- 3axHille- | 3aKPUT HIpOHHK- 3aKpHTI | 3aKpHTI HpOHHK-
HiJP44 | JP44 |uiJP 44 HiJP 44 | JP 54 Jp54 | JP23

Hi JP 54 Hi JP 54 Hi JP 54
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IIponosxenns Tadu. B.9

1 2 3 4 5 6 7 8 9 10 11
Posnoainkui 3axMuIle- | 3aXUIIIe- | 3aXUIle- | 3aKPUTI | 3aXUIe- | 3aXUIIe- | 3aXHIIe- | 3aXUILe- | 3aKPUTI | 3aXHUIIe-
KOpOOKH HiJP23 | uiJP44 | uiJP23 | JP54 |wiJP44 |uiJP31 |uiJP44 |uiJP23| JP54 |wuilJP54
Posetkn JP23 JP54 JP44 JP23 JP23 JP54 JP23 JP44 JP44 JP54
CBITHIIBHUKH JP44 JP44 JP44 JP54 JP23 JP44 JP54 JP44 JP23 JP54
ITepeHocHi . Sl . . . . . . .
P JP54 JP34 | BimcytHi | BincytHi | JP44 | Bimcytni | JP54 |BigcytHi| JP34 | BigcyTHi
HasBHicTh
€BaKyallifHOTO | BiJICYTHE | BIZICYTHE | BIICYTHE | BIICyTHE € BiJICYTHE | BIZICYTHE | BI/ICYTHE | BiICYyTHE €
OCBITJICHHS

BuxingHi 1aHi CHIIOBOTO €JIEKTPOOOIIa THAHHSI
MarHitHi . . MHAJIOHE- MHAJIOHE- MHJIOHE-
nyckaui 3aKpWTI | 3AKPHTI | 3axmiile- — 3axue- — 3aXHille- | 3aXHille- | 3axHe- —
JP44 JP54 | miJP32 . ui JP23 . ui JP44 | ui JP54 | ui JP43 .
Hi JP54 Hi JP54 Hi JP54

Enextponsurynn|  Jp44 JP 44 JP44 JP 23 JP33 JpP23 JP 44 JP44 JP44 JP44
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Honmarok I'

Taomums I'.1
IIxaya oniHWBaHHS iHIMBITYaIbHOI POOOTH CTYIEHTA
_ [TinroroBka podoTH (p03'/:[1n1/12 3axuCT Veboro
PO3paxyHKOBHN rpadiunuit
0-40 0-20 0-40 0-100
KpuTepii o1iiHioBaHHs KYpPcOBOi po60oTH
Pi Makcuma-
iBEHb
KOMITETEHT- Kpurepiii oriiHioBaHHS JIpHa
HOCT] KIJ%LKI_CTL
alliB
Bukxonanus: 60
- TIOBHA BIJIMOBITHICTH 3MICTY KypcoBOi poOOTH 3aBHaHHIO Ta BHIMOTaM HaBYAJIHHO-
METOUYHHUX BKA31BOK LI[00 ii BUKOHAHHSI,
—_ - TBOpYA CAMOCTIHHICTh PO3B’S3aHHS TIOCTABJICHOI 3aaadi, BUKOHAHHS pPO3pPaxyHKiB,
’E KpecieHb, TpadikiB Ta TaOIHIb 6€3 TOMHIIOK;
oy - HasIBHICTb €JIEMEHTIB HAYKOBO-J0CIIiIHOTO XapaKTepy; ) _ _
2 - BHMKODHMCT@HHs KOMII'IOTEDHAX TEXHOJOTIH NpH BMKOHAHHI BCIX PO3PaxyHKIB,
= KpecJieHb, TpadikiB Ta TaOIHIIb;
= - sikicHe Oo(OpMIIEHHS TOSCHIOBIBHOT 3allMCKH, TpadidHUX MaTepialliB 3TigHO 3
g BUMOTaMH KOHCTPYKTOPCHKOI Ta TexHosoriynoi gokymenrauii, JJCTY.
3 3axucm: 40
= CTYJIEHT BHUSBHMB TJIMOOKI 3HAHHS HaBYAJIBHOTO Marepialy 3a 3MiCTOM HaBYaIbHOI
R JNUCIUIUTIHA, BMIiHHS TBOPYO 3aCTOCOBYBATH TEOPETHYHI TIIOJIOXKEHHS IIiJ] dYac
PO3B’sI3aHHS MPAKTHYHKX 3a][a4 Ta TBOPYi 3MATHOCTI apryMEHTOBAHOTO OOIPYHTYBaHHS
NPUUHATHX PIlIEHb Ta PO3B’SI3KIB MPAKTHYHUX 3a7ad W aHaNi3yBaTH OCTOBIPHICTH
oJIepKAHMX Pe3yIbTATIB.




8¢

IIpomosxenns Tadu. I'.1

JocraThiii

(KOHCTPYKTHBHO

i)

~-BaplaTUBHHA

Bukonanns:

- TIOBHA BIJIOBIAHICTE 3MiCTy KypcOBOi poOOTH 3aBIAaHHIO Ta BUMOTaM HaBYaJIbHO-
METOUYHHUX BKA31BOK LI[00 ii BUKOHAHHSI,

- CaMOCTIHHICTh PO3B’sA3aHHs MOCTABICHOI 3a1a4i, BHKOHAHHS PO3PaxyHKIB, KPECIICHb,
rpadikiB Ta TaONHIB 3 HE3HAYHUM BiIXHIICHHSIM 11010 BUMOT 0€3 TIOMHUIIOK;

- HasBHICTb €JIEMEHTIB HAyKOBO-JOCIiTHOTO XapaKTepy;

- BHKOPHUCTaHHSA KOMIT IOTCPHUX TEXHOJIOTIH TIPM BHKOHAHHI BCIX PO3PaxXyHKIB,
KpecieHb, TpadikiB Ta TaOIUIb;

- sKicHe OQOpPMIICHHS IOSICHIOBAIBHOI 3amMCKH, TpadidHUX MaTepialliB 3rigHO 3
BHMOTaMH KOHCTPYKTOPCHKOI Ta TexHoJoTiuHoi mokymenTanii, JICTVY.

Baxucm:

CTYJCHT BHSBHB JIOCTaTHI 3HAHHS W PO3YMIHHS HABUAJIBHOTO Marepialy 3a 3MiCTOM
HaBYAJIbHOI JIWCIUIUTIHW, BMIHHS 3aCTOCOBYBAaTH TEOPETHUYHI IOJIOKGHHS T dac
PO3B’SI3aHHSA TPAKTUYHUX 3a7ad Ta 3AaTHOCTI apryMEHTOBAHOTO OOrPYHTYBaHHS
MPUHHATHX PIMICHB Ta PO3B’I3KiB MPAKTHYHHX 3a/1a4.
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6¢

JocraTHiii (KOHCTPYKTHBHUH)

Buxonannus:

- IOCTATHS BiJMTOBIAHICTH 3MICTY KypcOBOi pOOOTH 3aBJaHHIO Ta BUMOTaM HaBYAIbHO-
METOINYHUX BKa31BOK IIOAO Ti BHKOHAHHS;

- CAMOCTIIHICT PO3B’sI3aHHS [TOCTABJICHOI 3aJ[a4i, BAKOHAHHS,

- pO3paxyHKIB, KPeCICHb, rpadikiB Ta TaOIHIb 3 HE3HAYHUM BiXUJICHHSIM 100 BUMOT
Ta HE3HAYHOIO KIJIBKICTIO IIOMUJIOK;

- HassBHICTbH €JIEMEHTIB HAYKOBO-IIOCIITHOTO XapaKkTepy;

- YaCTKOBE BHKOPHCTaHHS KOMIT FOTEPHHX TEXHOJOTI TNPH BUKOHAHHI BCIX
PO3paxyHKiB, KpeciieHb, rpadikiB Ta TaOIUIb;

- odopmileHHS TIOSICHIOBAIBHOI 3alMCKH, TpaQidyHUX MaTepialliB 3 HE3HAYHUMHU
BiJIXMJICHHSAMHU BiJl BUMOT KOHCTPYKTOPCHKOT Ta TEXHOJIOTIYHOI fokymenTarii, JJCTY.
3axucm:

CTYICHT BWSBWB JIOCTAaTHI 3HAHHS W PO3YMiHHS HABYAJILHOTO MaTepiay 3a 3MiCTOM
HaBYaJbHO{ NHUCIMIUIIHK, BMIHHS 3aCTOCOBYBATH TEOPETHYHI ITOJIOKEHHS TIiJ dac
PO3B’sI3aHHS MPAKTUYHUX 3314
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TIponosxenns Tadu. I'.1

Cepenniii (penpoayKTHUBHUIA)

Buxonanus:

- JIOCTaTHA BIANOBIAHICTE 3MICTy KypcOBOii poOOTH 3aBIaHHIO Ta BUMOTaM
HananLHo -METOINYHUX BKa31BOK 1010 1i BUKOHAHHS;

- PO3B’s3aHHs MOCTABJICHOI 3a/a4i, BUKOHAHHS PO3PaXyHKiB, KpecieHb, rpadikis Ta
TaOIUIb 3 HE3HAYHUM BiIXUIICHHIM 10/10 BUMOT Ta 3HAYHOIO KUTBKICTIO TIOMILIOK;

- YacTKOBE BHKOPHUCTAHHS KOMIT'IOTEPHHX TEXHOJIOTIH TPH BUKOHAHHI BCiX
PO3paxyHKiB, KpecieHb, TpadikiB Ta TaOIUIIb;

- oQopMIICHHS TOSCHIOBAJIbHOI 3amucKu, TpadiyHMX MarepianiB 13 3HAYHUMHA
BIIXMJICHHSAMU BiJl BAMOT KOHCTPYKTOPCHKOT Ta TEXHOJIOTI9HO1 fokyMeHTamii, JICTVY.
3axucm:

CTYACHT BHSBUB CEPC/HI 3HAHHS OCHOBHHX IIOJIOKCHb HABYAIBHOTO —Marepialy 3a
3MiCTOM HaB‘IaJ‘ILHOl JMCLMIUTIHY, BMIHHS 3aCTOCOBYBATH TEOPETHYHI MOJNOKECHHSA ITiJ{
Yac po3B’sA3aHHS MPAKTHYHHX 33/1a4 HA PEIPOTYKTHBHOMY DiBHI.
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oy

JocraTHii
(penpoayKTHBHUIA)

Bukxonanus:

- 3HAYHI BIAXWICHHS 3MIiCTy KypcOBOi poOOTH BiJI 3aBJaHHS Ta BUMOT HABYAILHO-
METOINYHUX BKA31BOK IIOI0 11 BAKOHAHHS,

- pO3B’sI3aHHS IIOCTABJICHOI 3aJayi, BUKOHAHHS PO3PaxyHKIB, KpecieHb, rpadikiB Ta
TaOIUIIb 13 3HAYHUMU BIAXUIICHHSIMH 11010 BUMOT Ta 3HAYHOIO KUIBKICTIO TOMUJIOK;

- BIACYTHICTh BHUKOPHCTaHHS KOMIT IOTEPHHUX TEXHOJOTIH TpPH BUKOHAHHI BCIX
PO3paxyHKiB, KpecleHb, rpadikiB Ta TaOIUIb;

- ohopMIICHHS TOSCHIOBAJILHOI 3amucKkH, TpadiyHMX MarepianiB i3 3HAYHUMHU
MOMIJIKAMHA Ta BIOXWICHHSAMH Bi BHMOT KOHCTPYKTOPCBKOI Ta TEXHOJOTI9HOI
nokymenrarii, JICTVY.

3axucm:

CTYJICHT BHSIBHB 3HAHHS HABYAILHOTO MAaTepialdy 3a 3MICTOM HABYAJIbHOI JUCHUILTIHA
Ha MiHIMQIGHOMY piBHI, BMIHHS 3aCTOCOBYBAaTH TEOPETHWYHI TOJIO)KEHHS TIij dac
PO3B’sI3aHHs NPAKTHYHUX 33/1a4 Ha PEIPOAYKTUBHOMY PiBHI.
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25

TIponorxenns Tadu. I'.1




CTYACHT HC BUABHB 3HAHL 3a 3MICTOM HaBYaJILHOL LlI/ICIII/Il'LHiHI/I, HC BOJ'IO,HiG BMIiHHSMHA
3aCTOCOBYBATHU TCOPCTUYHI ITOJIOKCHHS 1] YacC pOSB’ﬂSaHHH MpaKTUYHUX 3a4a4.

Buxonannus: 35
- 3HAYHI BIAXWJCHHS 3MICTY KypCOBOi pOOOTH BiJl 3aBIAaHHS Ta BUMOT HaBYAILHO-
& METTOANYHUX BKa31BOK IIOIO il BHKOHAHHS; . o
= - pO3B’s3aHHsS IOCTABJICHOI 3ajayi, BUKOHAHHS PO3PaxyHKIB, KpeClicHb, rpadikiB Ta
=) TaOIUIIb 13 3HAYHUMU BIAXUIICHHSIMH 11010 BUMOT Ta 3HAYHOIO KUTBKICTIO TOMUJIOK;
= g - BIACYTHICTh BHKOPHUCTaHHS KOMII FOTEpPHUX TEXHOJOTIH TpHW BUKOHAHHI BCiX
= E PO3paxyHKiB, KpecleHb, rpadikiB Ta TaOIUIb;
&; - o(opMIICHHSI TIOSICHIOBAJILHOT 3amuCKH, TpadiyHuX MarepiaiiB 13 3HAYHUMH
=z MOMIJIKAMHA Ta BIIXWJICHHAMH BiJf BHMOT KOHCTPYKTOPCBKOI Ta TEXHOJIOTIYHOI
= s nokymenrarii, JICTVY. 24
i g 3axucm:
g CTYJICHT BHSBHB 3HAaHHS 3a 3MICTOM HABYAJIBHOI AWCIUILUIIHK Ha PIiBHI OKPEMHX
= (parMeHTiB, 110 CTAHOBIATh HE3HAUYHY YAaCTHHY HABUAJHHOTO Marepialy, HE BOJIOMI€
BMIHHSIMH 3aCTOCOBYBAaTH TEOPETHYHI ITOJOXEHHsI ITiJ{ Yac PO3B’sS3aHHS MPAKTHIHUX
3aau.
= Bukonanmns: 20
= - HEBIAIOBIAHICTH 3MiCTY _KypcoBoi poOOTH 3aBHaHHIO Ta BHMOTaM HaBYaJIbHO-
& METOJIMYHUX BKA3IBOK IOJI0 Ti BUKOHAHHS; ) .
> - He BipHE pO3B’S3aHHS IIOCTABJICHOI 3ajadi, MPOEKTHOTO pIllICHHS, BHKOHAHHSA
£ PO3paxyHKiB, KpecieHb, TpadikiB Ta TaOIUIb;
= - BIACYTHICTP BUKOPHWCTAHHS KOMITIOTEPHUX TEXHOJOTIH TpW BHUKOHAHHI BCiX
g PO3paxyHKiB, KpecieHb, TpadikiB Ta TaOIUIb;
g - HEBIJNOBIAHICTE OGOPMIICHHS MOSCHIOBAJBHOI 3alMCKH, TpadiyHMX MarepialniB
= BHMOT'aM KOHCTPYKTOPCHKOI Ta TeXHOJIOTiuHOT mokymenTaiii, ICTY.
= 3axucm: 16
“
3
=
==




