Машини і механізми у тваринництві Біолого – технологічний факультет, Кафедра безпеки виробництва та механізації технологічних процесів у тваринництві, «Бакалавр»,  „Технологія виробництва і переробки продукції тваринництва”, 4 –ий курс.
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	№
	Тема
	Анотація
	Інтернет - ресурс

	1
	Механізація видалення  і використання гною

	Вимоги до технологічного обладнання для видалення і використання гною;
Фізико-хімічні властивості і механічні показники гною;
Методика розрахунку прибирання гною.
	file:///C:/Users/%D0%90%D0%B4%D0%BC%D1%96%D0%BD/Downloads/Hmelovskij_Mashini_oblad_tvarinn1%20(3).pdf
*

	2
	Машини і апарати для первинної обробки і переробки молока

	Технологічні схеми первинної обробки молока;
Будова і робота обладнання для очищення, охолодження і пастеризації молока;
Будова і принцип дії для сепарації молока;
Техніка безпеки і вимоги протипожежної  охорони при експлуатації засобів машинного доїння;
Методика розрахунку первинної  обробки молока.
	file:///C:/Users/%D0%90%D0%B4%D0%BC%D1%96%D0%BD/Downloads/Hmelovskij_Mashini_oblad_tvarinn1%20(3).pdf

*

	3
	Водопостачання та напування тваринницьких ферм.

	Системи і схеми водопостачання тваринницьких ферм і пасовищ.
Класифікація, будова і принцип дії машин і апаратури для піднімання і нагрівання води, а також  для напування тварин і птиці. Методика розрахунку водопостачання.
	

	4
	Механізація ветеринарно-санітарних робіт.
Обладнання для створення мікроклімату в тваринницьких приміщеннях.
Методика розрахунку технологічних карт і показників економічної ефективності

	Мобільні дезінфекційні агрегати і машини;
Аерозольне обладнання;
Дезінфекційні камери;
Класифікація систем вентиляції;
Обладнання  механічних систем вентиляції і опалення;
Обладнання дія обігріву і опромінення;
Методика розрахунку  показників технологічних карт;
Визначення показників економічної ефективності впровадження розробленої технологічної лінії.
	file:///C:/Users/%D0%90%D0%B4%D0%BC%D1%96%D0%BD/Downloads/Hmelovskij_Mashini_oblad_tvarinn1%20(3).pdf
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	Самостійна робота
	

	1
	Машини для видалення  і обробки гною.

	Технологічні схеми машин і обладнання для видалення гною з тваринницьких ферм до місця обробки рідкого гною.

	

	2
	Механізація доїння корів. Доїльні апарати. Доїльні установки.
Машини і апарати для первинної обробки і переробки молока.

	Класифікація доїльних  апаратів;
Будова і принцип дії  доїльних апаратів;
Будова і принцип дії доїльних установок (для доїння корів у стійлах, в доїльних залах і на пасовищах);
Організація і технологія машинного доїння;
Вибір доїльних установок для господарства (в залежності від конкретних умов);
Перспективи розвитку машинного доїння (нові форми організації при машинному доїнні, автоматизовані доїльні установки);
Методика розрахунку доїння корів. Технологічні схеми первинної обробки молока;
Будова і робота обладнання для очищення, охолодження і пастеризації молока;
Будова і принцип дії для сепарації молока;
Техніка безпеки і вимоги протипожежної  охорони при експлуатації засобів машинного доїння;
Методика розрахунку первинної  обробки молока.
	

	3
	Водопостачання та напування тваринницьких ферм.

	Системи і схеми водопостачання тваринницьких ферм і пасовищ;
Вода, оцінка і способи покращення  її кості;
Водопровідні мережі - зовнішня і внутрішня;
Класифікація, будова і принцип дії машин і апаратури для піднімання і нагрівання води, а також  для напування тварин і птиці. Методика розрахунку водопостачання.
	

	4
	Обладнання для створення мікроклімату в тваринницьких приміщеннях.
Методика розрахунку технологічних карт і показників економічної ефективності

	Класифікація систем вентиляції;
Обладнання  механічних систем вентиляції і опалення;
Обладнання дія обігріву і опромінення;
Значення технологічних карт;
Методика розрахунку  показників технологічних карт;
Визначення показників економічної ефективності впровадження розробленої технологічної лінії.
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JIbBIBCHKHMH HAIlIOHAJIbHUI YHIBEPCUTET BeTEPUHAPHOI MeTULIMHHA
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npoueciB y TBApUHHUITBI

HaB4yajpbHUM OCIOHUK

3 IUCHUILIIHN «MalIuHy 1 MEXaH13MH Y TBApUHHUIITBI»

Meroaunka po3paxyHKy KypCOBOTO ITPOEKTY IO MPOEKTYBaHHIO
TEXHOJIOT1YHUX MPOIIECIB Ha MIAMPHEMCTBAX BUPOOHUIITBA Ta MIEPEPOOKHU
IIPOIYKIIii TBAPUHHHUIITBA.
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Yaiikocekuit B.I1., Illaneko A.B., fApomosuu I.I'., Mukutyak b.M., I'opaiiiuyk
JIM., binam FO.I1. HaBuanpHuii MOCIOHUK 3 JTUCHMILTIHU «MaIIuHu 1 MeXaHI3MHU Y
TBAPUHHMIITBIY, «MeToauKka pO3paxyHKy KypCOBOTO MPOEKTY IO MPOCKTYBAHHIO
TEXHOJIOTIYHUX MPOIIECIB HA MIJIPUEMCTBAX BUPOOHUIITBA Ta MEPEPOOKU MPOAYKIIIi
TBapuHHUIITBA.» — JIBBIB. — 2017.- c. 59

Penenzeunrnu:

IlanoBuio C.I'. - TOKTOp CUIBCHKOIOCIIOIAPCHKUX HAyK KadeapHu TeXHOJIOTIT
BUPOOHUIITBA MOJIOKA Ta SJIOBUYWHU,

Bacuienko LI. — npogecop JIbBIBCAKOr0 HalllOHATBHOTO arpapHOro YHIBEPCUTETY.

HapuanbHuii NoCIOHHK 3 TUCHUILIIHU «MalllMHU 1 MEXaH13MH Y TBAPUHHULITBDY,
«MeTorKa po3paxyHKy KypCOBOTO MPOEKTY MO MPOEKTYBAHHIO TEXHOJIOTIYHUX
MPOLIECIB HAa MIANPUEMCTBAX BUPOOHUIITBA Ta MEPEPOOKH MPOAYKI[lT TBAPUHHULITBA.»
3aTBEpJIKEH1 Ha 3aci/iaHHi kadeapu O0e3neKku BUpOOHUIITBA Ta MEXaHi3allli
TEXHOJIOTTYHUX MPOIECIB Y TBAPUHHUITBI., TpoTokoia Ne 9 Bix 20. 02 2017p

HapuanpHuit MociOHUK 3 HABYAIBHOT TUCITUILIIHN «MalimHu 1 MEXaHI13MH Y
TBAPUHHUIITBIY, «MeToiuKa po3paxyHKy KypCOBOTO MPOEKTY MO MPOEKTYBAHHIO
TEXHOJIOTIYHUX MPOIECIB HA MIAMPUEMCTBAX BUPOOHUIITBA Ta IEPEPOOKU MPOTYKIIii
TBApWHHUIITBA» 3aTBEP/IKEH1 HA 3aCiJlaHHI HAYKOBO-METOIMYHOT pajid 610JI0TO —
TEXHOJIOTTYHOTO (aKynbTeTy, mpotokon Ne_ 4  Bixg 22. 02 2017p

['onoBa MeTOMYHOI KOMICI],

JIOLICHT Jlo6oiiko 1O.B.

HapyanpHuit mociOHUK YKJIaACHO JJIs BUIIMX HaBYAIBHUX 3aKJ1a/IiB OCBITH 3
nigroroku (axisiiB « OKP bakanaBpy» 111 biojoro-texHonIoriyHoro GpakyabTeTy
JIBBIBCHKOTO HaIlIOHATHHOTO YHIBEPCUTETY BETEPUHAPHOI METUIIUHU Ta
6iotexHouoriil im. C.3. [Ku1bKOTO JEHHOT 1 3204HO01 (hOPM HABYAHHSL.

© JIpBIBCHKHMI HAIIOHATLHUWA  yHIBEPCUTET BETEPUHAPHOT MEAUIIMHU Ta
61oTexHosoriit iM. C.3. I ku1pkoro





Beryn

TBapUHHHUIITBO € HAMBAXKIMBIIIOKW JIAHKOK arpolpOMHUCIOBOrO
KoMIUIekcy. Lls ramy3p gae dar0auHI IIHHI TPOIYKTH XapuyBaHHS, a TAKOXK
CHPOBHUHY ISl IPOMHCIOBOCTI. BUpoOHNYO-TexHIYHA 0a3a TBApUHHMIITBA
PO3BUBAETHCA 3a JIBOMA HampsiMKaMu: 1) OYJIBHMIITBO HOBUX 1
PEKOHCTPYKIiS  JifounX ¢GepM HEBEIUKOI TOTYXKHOCTI 3  METOH0
3aCTOCYBaHHSI HUMU HOBITHIX MaIllMH, MEXaHI3MIB Ta MPOrPeCUBHUX (HopM
opranizaiii mpani; 2) OyJIBHUITBO BEJIUKUX TBAPUHHULIBKUX (Qepm
KOMILUIEKCIB 3 TOBHOIO MEXaHI3alll€l0 1 aBTOMATH3aI€I0 BUPOOHUIITBA.

PizHOMaHITTS BHIIB TBapuH 1 OJACPKYBaHOI BIJ HHUX HPOAYKIIIi
BUKJIMKAJIO HEOOXIJHICTh 3aCTOCYBaHHS CaMHMX PI3HUX TEXHOJOTIN 1
TEXHIYHUX 3aco01B - MalllWH, amapariB Ta 1H. CucTeMa MallluH A1
TBAPUHHUIITBA 1 KOPMOBUPOOHMIITBA BKiItoUae 1119 nHalimeHyBaHb, y TOMY
gucmi 750 a8 KOMIUIEKCHOI MeXaHi3allli TBapMHHHUIITBA 1 369 - s
KOpMOBUPOOHHIITBA. HOBI MammumHu po3poOsSIOTECS TIPU  CTBOPEHHI
KOMIUICKTIB 00JaHAHHS JJIi MOJIOYHUX (PepM 1 KOMIUIEKCIB 3 MPUB'A3HUM
1 0e3npuB'sI3HO - OOKCOBUM 3MICTOM, fAKI 3a0€3Meuyl0Th 3aCTOCYBAHHS
MEXaH130BaHUX 1 aBTOMATU30BaHUX MOTOKOBUX TEXHOJIOTIYHUX JIIHIN; OpH
3aBEpIICHHI aBTOMATH3aIlli TEXHOJOrIYHMX IIPOIECiB Ha BIATOIBIL
CBUHEH Ta KOMIUIEKCHOI MeEXaHi3allil penpoayKTOPHUX CBUHODEPM; Yy
BIBYAPCTBI - MPHU MEPEXOJl HA KOMIUIEKTH TE€XHOJOTTYHOTO OO0JaJHaHHS
BiBleepMi Ha 5 1 10 THC. MAaTOYHOIO MOTOJIB'S; Y NTaxIBHUITBI - MpU
MOBHOMY TEPEXOJii Ha KJITKOBE YTPUMaHHs BCiX BHIIB 1 BIKOBUX TIpym
OTULI, AaBTOMAaTW3aili  0araTosipyCHUX  KIITKOBUX  Oarapedl 1
TEIJTIOBEHTUJIALIIMHI YCTAHOBOK; JIJII MEXaHi3allli CeleKIIMHO-TeHETUYHO1
poOOTH; TOpU BIAOCKOHAJICHHI TEXHIYHUX 3acO0iB, IO 3a0e3Me4yrOTh
ONTUMAJIBHUN MIKPOKJIIMAT Y TBAPUHHUIbKUX TPUMIIICHHSIX.

Opranizaiiss epEeKTUBHOIO BHUKOPHUCTaHHS TEXHIKM, BHUpPOOHHYA
eKCILTyaTallis Ta KBali(iKOBaHE TEXHIYHE OOCIYroBYyBaHHS ii € B JaHUM
yac HaWOUIbII BaXKJIMBUMU 3aBIAHHSIMU 1H)KEHEPHO-TEXHIYHOI CIYXOU B
CITBCBKOMY TOCIIOJApCTBI. 3aBAAKM MexaHi3allli Ta aBTOMaTu3allii
CTBOPIOIOTh TEPEIYMOBH ISl 3HAYHOTO 3MEHIIEHHS 3aTpar mpail Ha
BUPOOHUIITBO, 30€pIiraHHs i MPUrOTyBaHHSI KOPMIB, JOTJISI/T 32 TBAPUHAMU,
OJIep>KaHHS 1 IEPBUHHY OOpOOKY MPOAYKIlli, BAKOHAHHS 1HIIMX OMeparliil.
3pocTaHHsl PIBHS TEXHIYHOTO OCHAIIECHHS TBAPUHHUIIbKUX IMiATPUEMCTB
CIIpUs€ TaKOX BIIPOBA/KCHHIO PE3yJbTaTiB HAYKOBHX PO3POOOK 1
JOCSITHEHb TIEPEAOBOTO JIOCBITY, peaii3ailii 3axo[iB, sKi 3a0e3IMeUyloTh
ICTOTHE MiJABUILIECHHS MPOAYKTUBHOCTI TBapWH Ta SIKOCTI OTPUMYBAHOI
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OpPOAYKIli, BHUCOKY TEXHOJIOTIYHY ¥ EKOHOMIYHY €(EeKTUBHICTh
BUPOOHUIITBA.

KommiekcHy MexaHi3allito, sk BIJOMO, BUTIJIHIIIIE€ BIPOBAKyBaTH Ha
BEIIMKMX CHeliadi30BaHuX IMIAMNPHEMCTBAX 3 J00pe BIANPAIlbOBAHOIO
TEXHOJIOT1EI0 BUPOOHUIITBA. Y IILOMY pa3i KamiTaJIOBKJIAJACHHS B TEXHIUHI
3aco0M CKYIMOBYIOTHCS IIBUJIIE 1 3a0€3MEUYyI0Th BHUILY TEXHOJOTIUHY Ta
CKOHOMIUHY Bigjgady. BojHoyac He MEHII BaXXJIMBO MeEXaHI3yBaTH
BUPOOHMYI TMPOIECH 1 Ha TBAPUHHUIIBKUX MIAMPUEMCTBAX Manux (Hopm
BJIACHOCTI (OpEeHH1, MiACOOHI, TPUBATHI TOIIO), IJIs KX XapaKTEPHUM €
nedinuT podoyoi cuiid. KilbKiCTh TaKUX TBApUHHUIIBKUX (epM B YKpaiHi
OCTaHHIM YacOM 301JIBIITY€ThCS.

[leii HaB4yanbHUN MOCIOHMK MPU3HAYEHO ISl CTYACHTIB 0i10J0TO —
TeXHOJOriyHoro  (daxkynprery  cnemianbHicTio 204  «TexHomoris
BUPOOHUIITBA 1 MEPEPOOKH MPOAYKIIi TBAPUHHUIITBAY, IMiJI YaC BUBUYCHHS
TUCHUIUTIHU «MalllMHy 1 MEXaHI3MHU Y TBApPUHHUIITBI) BOHU OTPUMAIOTh
HEOOX1aH1 BIJIOMOCTI OO0 MPOMHUCIIOBOI TEXHOJOT1l YTPUMaHHS TBapHUH 1
OTUIl, TpPU3HAYCHHs, OyJAOBH, pOOOTH 1 pEryatoBaHb 00JIaTHAHHS,
€JIEMEHTIB PO3paxyHKy, H000py TEXHIYHUX 3ac00iB Uil MOTOKOBHUX
TEXHOJIOTIYHMX JIHIH 1 BHUKOHAHHA TEXHOJOTIYHUX oOIepaliiii Ha
TBAPUHHULIBKUX (PepMax 1 KOMIUJIEKCaX.

3aBgaHHsA HABYAJIBHOrO TMOCIOHMKAa TIPU HAMKCaHHI KypCOBOTO
MPOCKTY HAJaTH CTyJACHTaM 3aKpIIUICHHS 1 y3araJIbHEHHS TCOPETUYHUX
3HaHb 3:

- 3araJbHUX IMATaHb MeXaHi3ari Ta aBTOMaTH3aIll
CLIIbCHKOTOCTIOAAPCHKOTO BUPOOHUIITBA, MIPUHITUIIIB pO3po0OKHU
HalIOHAIBHUX MPOrpaM 1 CUCTEM MAIUH JJIsl TEXHIYHOTO 3a0€3MeUeHHS
TBAPUHHMIITBA, CTBOPEHHS HOBUX Ta MOJEpHI3allli ICHYIOYMX 3aco0iB i
KOMIIJIICKCIB;

- OyJ0BU, TPHUHIUIIB POOOTH, Ta TEXHOJOTIYHOTO PETYJIIOBAaHHS
MAIllMH Ta 00JaIHaHHS JJIsl TBAPUHHUIITBA,

- METOJMKH PpO3paxyHKy TEXHOJIOTIYHUX JIHIA 3 ypaxyBaHHSIM
300TCXHIYHUX,

CaHITapHO-BETEPHHAPHUX, EKOJIOTIYHUX Ta TEXHIKO-€KOHOMIYHHUX
BHUMOT 1 YMOB iX pOOOTH.

- EKOHOMIYHO1 OI[IHKM MaIllMH Ta arperariB Ha CTaisX aHali3y
CYy4acHOI0 CTaHy, MOJEpHi3allii 1 pO3pOOKH HOBOT TEXHIKH.

Jlanuii HaBYaibHUM TMOCIOHMK Jla€ MOKJIUMBICTH CPOpMYBaTH Yy
CTYJCHTIB CUCTEMY 3HAaHb 1 HABUYOK, 1110 IO3BOJISITh HAYKOBO PO3paxyBaTH
OpraHi3yBaTH MEXaHI30BaHI TEXHOJIOTIYHI MPOLECH Ha TBaAPUHHUIBKUX

MIANPUEMCTBAX  BIAMOBIAHO 10  KBalmi(iKaIliHOI  XapaKTePUCTUKH
4





criemianbHOCTI — «TexHosoriss BUPOOHUIITBA 1 MEPEPOOKU MPOTYKIIiT
TBAPUHHUIITBAY

IIpuMipHHU# 3MiCT OCHOBHHMX TeM JJIi KYPCOBOI0 MPOEKTYBAHHS !
«MamuHu i MexaHi3MH Vs KOMIUIEKCHOI MeXaHi3allil. ..
BapianTu:
...MOJIOYHO - TOBapHOi (hepMH (KOMILIEKCY);
...BigroaiBenbHoi pepmu (komriekcy) BPX;
...CBUHOBIATO/IIBEILHOI (pepMu (KOMILIEKCY);
...ITax1BHUYO1 PpepmMu (KOMIIIIEKCY), IO CIeiali3yeThCs Ha BUPOOHUIITBI
S€1Ib;
... ITaxiBHUYOI (pepMu (KOMIUIIEKCY), IO CIeIIaTi3yeThCs Ha BUPOOHUIITBI
Opoiinepis;
...BIBIIE(pEpPMH. ..
cee HA tivevvvviiccnenees TOJIIB 3 IETAJTBHOKO PO3POOKOI0 BUPOOHU YOI
TEXHOJIOTIYHOI JiHil... »
BapianTu:

. 3arOTIBJIl KOPMIB;

. IPUTOTYBaHHS KOPMIB;

. pO31aBaHHS KOPMIiB;

. BOJOTIOCTaYaHHS Ta HAITyBaHHS TBapHH 1 MITHUIII;

. MAllIMHHE JIOTHHS KOPIB 1 IEpBUHHA 00pOOKa MOJIOKA;

. 30MpaHHs 1 COPTYBaHHS SI€Lb;

. CTPHUIKKaA OBCIb,





... CTBOPEHHS MIKPOKJIIMaTy TBapUHHHUIIBKOTO MPHUMIIICHHS.

[Ipu po3poOI11i KypCcOBOTO MPOEKTY PO3PaXyHKOBO-TIOSICHIOBAIbHA 3aMICKa
MOBUHHA BUKOHYBATHUCH 32 TAKOIO MIPUMIPHOIO CXEMOIO:
TuryjabHa cTOpiHKa.

3aB/IaHHS HA IPOEKTYBAHHSI.

3mMmicr.

Berym.

1. TexHosOriYHA YaCTUHA.

1.1.Po3paxyHOK CTPYKTYpH CTaja Ta OOTPYHTYBaHHsI ClIOCO0OIB
yTPUMaHHS TBAapUH (MITHII1).

1.2. JloOoBwuii paIfioH Ta piyHa rmorpeda B KopMmax.

1.3. TIpoexTyBaHHS reHepalbHOTO IIaHy (hepMu (KOMIUIEKCY ).
1.4, Mexanizalis BUpOOHNINX TPOIECiB Ha hepMi (KOMILIECKC).
1.4.1. IliaTOTOBKA KOPMIB JI0 3rOJIOBYBAHHS.

1.4.2. Po3naBaHHsI KOpPMIB.

1.4.3. BogonoctauaHHs 1 HalMyBaHHS TBapUH (TTHUIIL).

1.4.4. TIpubupaHHs THOIO.

1.4.5. JIoiHHs KOpIB 1 NIEpBUHHA 00pOOKa MOJIOKA.

1.4.6. 30upaHHs 1 COPTYBaHHS S€ITb.

1.4.7. CTpuxKa OBEllb.

1.4.8. CTBOpeHHS MIKpOKIIIMaTY.

2. IIpoekTyBaHHS BUPOOHUY0I TEXHOJIOTIYHOI JIHII.

2.1. TexHOJIOT1YHI BUMOTH.

2.2. AHaII3 ICHYIOUHUX TEXHOJIOTIH.

2.3. Po3poOka TeXHOJIOTIYHOT KapTH Ta PO3PaXyHOK MOKA3HUKIB
€KOHOMI4YHO1 €()eKTUBHOCTI.

3. OxopoHa mpaili Ta MPOTUITIOKEKHI 3aCO0U.
4. BucHoBKu.

S. [lepenik nucTiB rpadiyHOi YaCTHHH.

6. Cnucok BUKOPHUCTAHOI JIITEpaTypH.

B rpadiuniif yacTuH1 NPOEKTY BUKOHYIOTHCS (TICIS Y3TOJKEHHS 3
KEPIBHUKOM IMPOEKTY) HACTYMHI KPECISIPCHKI JTUCTH:
1. 'enepanbHuii mian GepMu (KOMILIEKCY).





2. TexHOoNor1iyHa cXeMa BUPOOHUYOT TEXHOJIOTIYHOI JIIHI1.

OdopmireHHsSI KYpCOBHX NPOEKTIB
KypcoBuii mpoekT po3poOisieTbcsi y BIANOBIAHOCTI 3  3aBJaHHIM
MOCTaBJICHUM KEPIBHUKOM 1 3aTBEp/PKEHUM 3aBimyBaueMm kadenpu. Bin
CKJIAJJA€ThCA 3 JABOX YACTHH — PO3PaxXyHKOBO-MOSICHIOBAJIBLHOI 3alIUCKH 1
rpadgigyHuX MaTepiatiBb.

0O06’eM pO3paxyHKOBO-TIOSCHIOBAILHOI 3aMMMCKA TTOBUHEH CKJIadaTh
25 — 35 CTOpPIHOK PYKOMHUCHOTO ab0 APYKOBAHOTO TEKCTY BUKOHAHOTO Ha
OJIHI¥ cTOpOHI1 apKy1IiB nanepy dopmaty A-1 (210x 279 mm ).

[Ipu HamucaHHI TEKCTYy Ha apKyIli mamnepy Tpeda 3aJMIlaTi MOJIs
3nmiBa — 25, cnipaBa — 10, 3BepXy 1 BHU3Y — 20 MM.

Po3paxyHKOBO-TIOSICHIOBaJIbHA 3allMCKa IOBHHHA MICTUTH BECH
Ta0JIUYHUNA 1 TEKCTOBUM MaTepiall, a TaKOX BCl BUKOHAHI PO3paxyHKH 1
€KOHOMIYHI OOrpyHTyBaHHA. PoO3paxyHKOBO-TOSCHIOBAJIbHA 3aIllMCKa
NMOBMHHA OYTH ITIOCTPOBaHA HEOOXITHUMH CXEMaMH, pPHUCYHKaMH,
rpadikaMi 1 TaOJUIIMH, KOTpl O JaBalid TIOBHE YSBICHHS TMPO
PO3pO0ITIOBaHUN TEXHOJOTIYHUN mporiec. Bucora OykB 1 nmudp moBUHHA
Oyt He MeHmow 2,5 MM. Bci BeMUMHN PEKOMEHAYETHhCS BUPaXaTH B
cuctemi CIL.

Bech Mmarepian PO3paxyHKOBO-TIOSICHIOBAJILHO1 3aIUCKHU
BUKJIAJIAETHCS B pO3Ai7ax 1 miapo3auiax (Hampukian : 1.2 — apyrui
HiIPO3ALT MEepIIOTo po3aty). B KkoxkHOMY MiApO3aisli MOKYTh BUAUIATHCS
NyHKTH (Hampukiaaa: 2.5.1. — mepimuii MyHKT I’ ATOro MiAPO3AUTY IPyToro
po3ainy). Jlanepiie JiIeHHS TEKCTY 3alMCKM  Ha MIANYHKTH HE
pekoMeHayeTbes. KoxxkHuil po3ain Tpeba MOYMHATH 3 HOBOI CTOPIHKH.
IlepeHeceHHs CiIiB B 3aroJIOBKY pO3/LTy HE JIOMyCKaeThbes. BijacTanbp mMix
HA3BOIO pO3ALTY ab0 MiAPO3AiTy 1 HACTYIIHUM TEKCTOM IOBUHHA OyTHU HE
MeHie 10 MM, a MIDK OCTaHHIM PSIZIKOM TEKCTY 1 HACTYITHUM MIIPO3/1JI0M
HE MeHIe 15 mMm.

Bci cTOpiHKM 3allMCKHA MOBUHHI OYyTH MOCIJOBHO MPOHYMEPOBaHI
B HIDKHIM mpaBiii yacTuHi apabcbkumu mudpamu. Hymepanis cTOpiHOK
MOYMHAETHCS 3 UGPHU 3, paxyrou TUTYJIbHUN JIUCT MEPIIOI0 CTOPIHKOIO.
@opmysin Tpeba HyMEpyBaTH B MeEXKax KOXKHOTO Po3auly ( HalpuKIai:
2.4. — yetBepTa QopMysa APyroro po3aiay ), a TaOJWIl B MexXaxX BCiel
3anmucku apadcbkumu 1muppamu. CiaoBo «Tabmuisg» pa3om 3 HOMEpoM (
Hanpukiaa: Tadmuis 3 ) po3MillyIOTh Haj ii Ha3BOK 3 MPaBOi CTOPOHM.
[Ipu mepeHoci TabmuIll HA HACTYIHY CTOPIHKY PEKOMEHIYEThCS
OpoHyMepyBaTh ii Tpadu 1 MOBTOPUTH iX HyMeEpalild Ha HACTYIHIH
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CTOpiHIII, TTOCTaBUBIIK 3Bepxy «IIpo/oBKEHHS TaOIuUI» 3 Ka3aHHSIM i
HOMepa. 3aroJioBOK TabJuIIl MOBTOPIOBATH HE Tpeda.

Bci imrocTpariii po3paxyHKOBO - MOSICHIOBAJIBHOI 3alMCKU CII1T
Ha3UBaTU pUCyHKaMu. BOHU MOBUHHI MaTH Ha3BY 1 OYTH MPOHYMEPOBaHi
apa0bchkuMu b pamu ( HAPUKIAL: puc. 4 ).

B3ipelb TUTYIBHOTO JUCTKA KypCOBOTO MPOEKTY MPUBEICHUM B
Honatky 1. BiH BUKOHYETHCSI KPECIIPCHKUM MIPUPTOM a00 APYKYETHCS.
3aBaaHHs Ha KYpCOBHM MPOEKT ( JOAATOK 2 ) pO3MILLYETHCS HA apKyIi 2,
HACTYyITHOMY 3a TUTYJIbHUM.

['padiuna yacTHA MIPOEKTY BUKOHYETHCS OJTIBIIEM Ha JIUCTAX
Kpecasipcekoro nanepy gopmary Al. JlomyckaeTbcsi BUKOHAHHS TYIIIIIIIO
rpadikiB, Tabnuilb 1 cxem. OCHOBHI HAJIMHUCH PO3TAIIOBYIOThH B IPAaBOMY
KYTKY KpPECJICHHS.

METOAUKA BUKOHAHHS KYPCOBOI'O ITIPOEKTY
Beryn.

VY BcTyni Tpeda ckazaTv Npo 3aB/IaHHS PO3BUTKY TI€l rairy3i
TBAPWHHMUIITBA, JJIS SIKOT PO3POOISETHCA MPOEKT. B HhOMY
OOTPYHTOBYETHCSI BUOIP TEMU MPOEKTY 1 HAKPECTIOIOTHCSI OCHOBHI
NUTaHHS, K1 HEOOX1JHO BUPIIIUTHU IPU MTPOCKTYBAHHI.

1. TexHoJIOTiYHA YaCTHHA.
B 1iii yacThH1 TPOEKTY BUCBITIIIOIOTHCS MUTAHHS ICHYIOUMX
MaIIIMH 1 MEXaH13MI1B JIJIsI KOMIUIEKCHOI MeXaH13a1(ii BUPOOHUYMX
NPOLIECIB, IKI BUKOHYIOThCS Ha (pepmi ( KOMIUIEKCI ) 1 OOTPYHTOBYEThHCSA
Ha0lp MaIllvH JJIs peai3allii HuX MpoIEciB.

Po3poOKy muTaHb 3 MalIMH 1 MEXaH13MIB JIJI1 KOMIUIEKCHO1
MexaHi3allli BApOOHUYMX MPOLECIB CJIiJI MOYUHATH 3 OOIPYHTYBaHHS
TE€XHOJIOT'1] BUKOHAHHS MEXaH130BaHUX poOiT. BoHa moBuHHa nependadatu
BUKOPUCTAHHS TUIIOBUX TBAPUHHHUIIbKUX MPUMIILIEHb MOOYA0BaHUX 32
HOBMMH TUIIOBUMHU MIPOEKTAMHU, PO3POOIIATUCH 3 3aCTOCYBAHHIM
IPOTPECUBHUX METO/IIB yTPUMAHHS TBAPHH 1 NTHII1, 320€3ME€UUTH
OTpUMaHHS MaKCUMaJIbHOT KUTBKOCT1 BUCOKOSIKICHOT MTPOYKIIii 3
HaWMEHIIIUMHU 3aTpaTaMu Mpalli 1 KOIITIB.

k1110 B 3aBAaHHS HE BKA3Y€EThCS CIOCIO yTpUMAaHHS TBApUH 1
NTHIIl, TO CTYJICHT 31HCHIOE BUOIp caMOCTiiHO. Po3paxoByeThCs
CTPYKTypa CTaJia 3a CTaTeBO - BIKOBUMU IpynaMu. OOTpyHTOBYETHCS THUII
roJiBJI1, BUOMPAOTHCS JOOOBI PaIlOHU 1 MPUBOASATHCS 300TEXHIUHI
BHMOTH J0 KOKHOT'O BUAY KOpMy. BuOuparoThcs Hald1Ib1 paliioHa bHI





TEXHOJIOT1YH1 CXeMH BUPOOHMYHUX IIPOIIECIB, PO3PAXOBYETHCS CKJIa/T
MAIIMH 1 00JIaTHaHHS JUIs peajizallli X Mpolecis.

Bu3HavaroThCs IJIOII1 TBAPUHHUIIBKUX MMPUMIIIEHb, HA OCHOBI
SAKUX MPOEKTYETHCS TEHEpaIbHUM T1aH (epMu a00 KOMILIECKCY.

VY BIANOBIAHOCTI 13 3aBAaHHAM JCTAIBLHO PO3POOIISIETHCS OJTHA 13
BUPOOHUYMX TEXHOJIOTIYHUX JIiHIN. B pe3ynbpTaTi aHamizy JiTepaTypHuX
JoKEpen, BAPOOHUYOTO JIOCBiAY, IOCATHEHb HAYKH 1 TEXHIKU
OOTPYHTOBYETHCSI HAMOIBIN parfioHabHA TEXHOJIOT1SI MEXaH130BaHUX
poOiIT, Ha OCHOBI AKOT1 IPOBOJUTHCS BUOIp MAIIUH 1 00J1aTHAHHS
TEXHOJIOT1YHO1 JIIHII 1 pO3p00IS€THCS TEXHOJIOTIUYHA KapTa. 3aBepIlye
TEXHOJIOT1YHY YACTUHY MPOEKTY aHai3 eKOHOMIYHOI €(peKTUBHOCTI
BIIPOBAJXKEHHS Y BUPOOHUIITBO PO3POOIEHOT TEXHOJIOT1UHOI JiHi].

1.1.Po3paxyHOK CTPYKTYpPH CTA/1a i OOIPYHTYBAaHHS CIIOCOOIB
YTPMMAHHA TBAPHUH (IITHII).

CTpyKTypa cTajia BU3BHAYA€ETHCS 3 BpaxXyBaHHSIM NEPCIEKTUBU
30UTbIIIEHHS] BUPOOHMIITBA MTPOAYKI[lT TBAPUHHUIITBA 1 BUPAKAETHCS Y
BIJICOTKAX PI3HUX CTATEBUX IpyN TBapuH. Hanpukiiaa, Ha MOJIOYHO -
TOBapHiil (hepMi BOHA BUPAKAETHCS BIJICOTKOBUM BITHOIICHHSIM KOPIB,
HETEJIl, TEIUIb CTapIlie OJTHOTO POKY, MOJIOJIHSIKA JI0 IIIECTH MICSIIIB,
MOJIOJTHSIKA B1JT IIIECTH MICSIIIB IO POKY,0MYKiB 1 T.1. CTPYKTypa MOroJiiB’s
oopmisieTsest y Burisini Tadbmuti ( Tabnuys 1 - «Ctpykrypa crana
TBapuHHULIBKOI Ppepmu (Jonatok 22) ; Tabauys 2 — «J1000B1 KOpMOBI1
partionu i TBapuHHUIBKOI (hepmu) ( HomaTox 23).

Cnocobu yTpuMaHHs TBapuH (NITULI1) B 3HAYHIM Mip1 BIUIMBAIOTh
Ha TEXHOJIOT1I0 BUPOOHMIITBA MPOIYKIIll TBRAPUHHULITBA. Tomy
NEPCHEKTUBHA TEXHOJIOTIS yTpUMAaHHS TBapuH (IITHULI1) TOBUHHA
nepeadavaTy BUT1IHE X PO3MIILICHHS, BIPOBAIXKEHHS Cy4acHUX
TEXHOJIOT1M 1 HAyKOBOI OpraHi3ailii mpar.

Ha ¢pepmax BPX cborosini 3acToCOBY€EThCS MPUB'sI3HA 1
Oe3MpuB’sA3Ha CUCTEMa yTPUMaHHS TBapUH, HA CBUHO(EpMaxX — BUIbHO-
BUTYJIbHA,CTAHKO-BUI'yJIbHA 1 O€3BUTYJIbHA CHUCTEMA YTPUMAHHS, Ha
BiBIIe(hepMax - MaCOBHUIIHA 1 TACOBUIIHO-CTIMIOBA CUCTEMH YTPUMAHHS, a
Ha NTaxiBHUYUX ¢epMax — KIITKOBE, Ha Mi/1J1031, KoOMOiHOBaHE (B
MOYaTKOBUH TEP10]] BUPOIIYBAHHS Yy KJIITKAX a MOTIM Ha IMIJICTHIII),
BOJILEPHE 1 BIJIbHE yTPUMAaHHS MTHIII.

[Tpu BuOOPi crioco01B yTpUMaHHs TBAPUH 1 NITHULII TIEpeBary
CHIJB1/IJIaBaTH MPOTPECUBHUM TEXHOJIOT15IM, SIKI HAMO1IbIIT TOBHO
BIJINOB1/IaI0Th TUIIaM 1 pO3MipaM TBAPUHHULIBKUX TPUMILIEHb.





1.2. /IodoBMii pauioH i piyHa morpeda B KOpMax.

Jlo6oBa moTpeda B KOpMaxX BU3HAYAETHCS BUXO/ISYH 3 TIOTOJIIB S
TBapuH (TITHUII1) 1 KOPMOBOIO palliOHy B HAUOUIBII HAMPY>KEHUH(3UMOBHH)
nepiona yrpumanusa tBapuH (Jogatku 3,4,5).

Jlo6oBa moTpeba B KopMax (KI') BU3BHAYA€THCS 3a (POpMYIIOLO:
Goos. =M1-a; + mp:az + ...+mp-an(1.1)
7e . ai, az ar-1000Ba moTpeda B MEBHOMY BH1 KOpMY (TpyOHuXx ,
KOHIICHTPOBAHUX KOPMax, KOPEHEeIIO ax 1 1H. BUAax
KOPMIB), KI' (PO3pax0OBY€THCS MO0 KOKHOMY BUIY KOPMY
OKpEMO);
M1, M2, My— KIJIBKICTh TBAPUH KOXKHOI CTATEBO-BIKOBOT I'PYIIH.

CymaphHa n1o6oBa notpeba B KopMax ist pepmMu (KOMILIEKCY)

CKJIaJIa€:

chM. = Grp.+ GKOHI_I.+ GKop.rm."' GiH.KopM. ( 1.2 )

Piuna nmoTpeba B kKopMax MEBHOTO BUAY KOpMY I (hepMu

(KOMIUIEKCY BU3HAYAETHCA 32 (hOPMYJIIOIO):

Gpqu. - G;:[06. 'DCT.H. : K3 ( 1.3 )
ne: Gro6. — 10OOBa OTpeOa B KOpMax MEBHOTO BUITY, KT;
Dern. — TpUBaANICTh CTIAIOBOTO NEPIOAY, THIB;
K- koedimienT crpaxoBoro 3anacy ( 1,2 ... 1,5).

1.3. IIpoekTyBaHHS cXeMHU MJIaHy (pepMu (KOMILJIEKCY).

CxeMa miany epMu a0 KOMILUIEKCY CKJIaJat0Th 3 BpaXyBaHHSIM
CTPYKTYpH CTaJla, OTOJIB A TBAPHH 1 IEPCIIEKTUBH 1X PO3BUTKY,
OPUITHATOT TEXHOJIOT11 yTpuMaHHs TBapuH. Ha niaHi noBuHHI OyTH
BKa3aHi:

- BC1 OCHOBHI 1 JOMTOMIXKHI MPUMIIIEHHS 1 BUTYJIbHI IUIOIIA/IKH;

- cropyau a00 TUTOIIAJKU J71s1 30€piraHHsi KOPMiB;

- THOECXOBHUIIIA;

- cUCTeMa BOAONOCTAYaHHs;

- OCHOBHI 1 JIOTIOMIXKH1 JOPOTH;

- IUISIXY TIEPEMIIIEHHS KOPMIB 1 THOIO.

[IpoekTyBaHHS IUIaHy MOYMHAIOThH 3 BUOOPY 3€MEIbHOL IUIISHKH,
yB’A3YI0YH 11 3 CAaHITAPHO-TITIEHIYHUMH 1 MPOTUTIOKEKHUMHU HOPMaMHU.
[Ipu oMy BpaxoBYIOTh HAIPSIMOK MaHIBHUX BITPIB 1 Bigaanb Gpepmu
(KOMILIEKCY) BIJl dKUTIIOBUX OY1BEIIb.

Po3TaioBy0Th TBAPUHHUILIBKI PUMIIIEHHS MO3/I0BKHBOIO BICCIO 3

MiBHOYI Ha MiBJACHb (BiIXWJICHHS He OiabIne 30°).
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['HOECXOBHIIE PO3TAIIOBYIOTH 3 MIJBITPSIHOT CTOPOHU BIAHOCHO
KUTIOBOT'O MAacCHBY 1 BAPOOHUYUX TPUMIIIICHB.

OCHOBHI 1 IOTTOMI>KHI OyA1BJI1 PO3TAIIOBYIOTh Y BIJIMOBIAHOCTI 3
NPUNHSITOI TEXHOJOTIEID YTPUMAHHS TBapUH, Nepe0ayaouu
MO>KJIUBICTb MOALTY 3€MEIbHOT AUISTHKA Ha OCHOBHY, KOPMOBY, CaHITapHO
- TEXHOJIOT1YHY 1 aJIMIHICTPATUBHY 30HH.

Po3paxyHOK 3eMeNnbHOT AUISHKY MPOBOASATH, BUXOSUH 13 HACTYITHUX

HOPM:

- Ha 0"y KOpoBYy - 20,0 M?;

- Ha OIHY CBHHOMATKy - 28,0 M?;

- Ha OJIHY CBMHIO Ha Bigromism - 3,0 M?;

- Ha OJIHY BiBIO 2060 Kypky - 2,0 M2,

J17151 IpPOMUCIIOBUX TBAPUHHHUIIBKUX KOMIUJIEKCIB Il HOPMH JICIIIO
HIDKYI.

['enmnnan npoekTytoTh B Macmtadbi 1: 100, 1:200, 1:1000
B 3anexxHoCTI B1Jl 3araJibHOT TUIOIII AUISTHKY 3 BpaXyBaHHIM
npotunoxexHux (Joaartok 6) 1 canitapaux (Jonarok 7) po3pusis. Bin
KPECIUThCS Ha apKy1i nanepy gopmary Al, a B po3paxyHKOBO-
MOSICHIOBAJIBHIN 3aIUCIIl JA€THCS OOIPYHTYBAHHS Ta OMUCYETHCS
PO3MIIIEHHS BCIX BUPOOHUYHMX 1 IOMIOMI>KHUX OYyA1BEIb Ta CHOPY/I, JOPIr,
1HKEHEPHUX KOMYHIKAIiH 1 T.1.

1.4. MexaHizauisgs BUpoOHMYHUX npoueciB Ha pepmi
(koMILIEKCi).
1.4.1. IlinroToBKa KOPMIB /10 3r0A0BYBAHHSI.
Bu3zHauaeTbcs KIIBKICTh KOPMY, SIKHM Tpeba MmiAroTyBaTH 3a 100y 10
3rOJIOBYBaHHS (KT):

Girx. = Geyw. — G (1.4)
ne: Geyw — cyMapHa 1o6oBa norpeba B KOpMax, Kr;
Gu.  — KUIBKICTh KOPMY, SIKHH 3T0JIOBYETHCS B HATYPATLHOMY

BUTJISIA1 TBApUHAM 1 HE TOTpeOye mepepoOKH, Kr.
Buxoasuu 3 po3paxyHkoBoi 1000Boi noTpedu B rpyoux (Grp.) 1
KOHUEHTPOBAHUX (Gyoun, ) KOPMAX BU3HAYAETHCA MPOAYKTUBHICTh

TEXHOJOTTYHUX JIIHIN ( KT/TOA.) IS iX MIATOTOBKHU JIO 3rOJOBYBAHHS:
G GKOHu.

Q= ;p' ra Q=—"(15)

ne : t- gomyctumuii yac poOOTH JdiHii, TOJ.(0OMEXKYETHCA PO3TOPSIIKOM
POOOTH KOPMOIIEXY).

11





[ToapiOHEH1 KOpeHeOyILOOTIONM MIBUIKO MCYIOTHCS 1 IPU
TpUBAJIOMY 30epiraHHi BTpavyaroTh 0araTo MOKMBHUX PEYOBUH. ToMy ix
Tpeba roTyBaTu O€3MocepeIHbO Nepe KOKHUM 3roA0ByBaHHIM. [Ipu
JIBOXPa30Bii To/AiBI1 J0OOBA HOPMa KOPEHEIIOAIB PO3IUISIETHCS
piBHOMIpHO. [Ipu TphoXpa3oBiil — Ha nepiy 1 TpeTio ToIBI0 — 1o 30%, a
Ha aApyry —40% no6oBoi HopMu. ToMy IPOIYKTUBHICTH JIiHII 0OpOOKHU
KOpEeHEOyIL00III01B (KI/TO/1.) BU3BHAYAETHCS 32 OJHIEIO 13 HACTYITHUX
3QJIEKHOCTEN:

— O'SGKOp.HJI. 0r4‘GKop.nn.
QKOp.HJ‘I._ -, 360—, ( 1.6 )
t t

ne:  Gyop.n — 1000Ba moTpeda B KOpeHEOYIH00IIIOAaX, KT;
t- nomyctumuii yac pobotu miuii (1,5...2 rox.). Jns Benukux
crierianizoBanux ¢epm, Je po3aaBaHHsI KOPMIB 3/IIMCHIOETHCS 32
3MIIEHUM Tpadikom, 4ac poOOTH JIiHIT MOxke OyTH 30uIblIeHuM 110 3 ...4
TO/I.

[Ipu miAroToBIi 6araTOKOMIOHEHTHUX KOPMIiB MPOAYKTHUBHICTD

TEXHOJIOTIYHOI JIiHII 3MillyBaHHS KOPMIB (KI/TOJ1.) CKJIAJaE:
n

G
Q3M:%’ (1.7)

ne ;). 1 G; - mo6oBa motpebda y BCiX BHIAX KOPMIB Ki BXOJSTE Y CyMilll
KT;
N-KUIBKICTh BUAIB KOPMIB Y CYMIIIIL;
t-yac UKy 3MilIyBaHHS, TOL.;
Z - KUIbKICTh LUKJIIB 3MIIIIyBaHHS Ha J00Y.

[licns BU3HAaYEHHS NPOSYKTUBHOCTEHW TEXHOJIOTIUYHUX JIIHIN
MPUTOTYBAHHS KOPMIB PO3PaXOBYETHCS KIIBKICTh MAIIMH JIJIsI KOKHOT 3
[UX JIHIN:

Q
n= = (1.8)
Qu
ae : Qi1 - po3paxyHKOBa MPOAYKTUBHICTB JIiHi1, KI/TO.;

QM - IPOIyKTUBHICTh BUOPAHOI MAIIIMHU, KI/TO/I.

Maiunau ¢ nigdupaT HalOIbII CyYacHi 1 BIIMOBIAHI 3a
CBOIMHM MMapaMeTpaMHl BUMOTraM KOHKPETHOTO rocrogapcTna. baxkano, o0
MPOAYKTHUBHICTh MAllIMHU, 3aHITOI HA HACTYIHIN omnepartii OyJa 0
O1JIBIIIO0, HIXK HA nonepeAHii. Pe3yapTat po3paxyHKIB JiHI1T
OPUTOTYBAaHHS KOPMIB MOJAIOTHCS y BUTIISIIL TaOHIIL.

Tabnuys 1.
Pe3yabTaTH po3paxyHKiB JIiHil IPUTOTYBaHHS KOPMiB

‘ Has- ‘ Ha3sa ‘ OnuHnn ‘I{O6OBI/I ‘ Cknan ‘ [Tponyk ‘ Kinpkict ‘HGO6XiI[H ‘
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Ba | TexHoyoria |4 it o0'em | arpe- -TUBHI- | bTOOUMH |a

JiHII | HOT omeparllli | BUMIpy | poOiT raty CTh POOOTHH | KUIBKICTh
arperar | a 1o0y | MamuH
y
KI/TO/I.

1 2 3 4 5 6 7 8

1.4.2. Po3paxyHOK po31aBaHHS KOPMIiB.

JInst po3iaBaHHS KOPMIB Ha TBAPUHHUILIBKUX PepMax (KOMIUIEKCAX)
BUKOPUCTOBYIOTHCS MOOUIBHI 1 CTalllOHApHI KOpMOpo3aaBadi. Bubip Toro
YH 1HIIOTO TUITy KOPMOpO3/laBadya 1 pO3paxyHOK iX KIJTbKOCTI MPOBOIUTH-
Ci BHUXOIAYM 3 TapaMeTpiB NMPUUHATHUX TBAPUHHUIIBKUX TPHUMIIICHB,
KUTBKOCTI 1 CTPYKTYpH CTaJla, KOPMOBUX PAIllOHIB Ta IHIINUX (HAKTOPIB.

Po3paxyHOK TEXHOJOTIYHOI JIIHIT pO3/1aBaHHS KOPMIB MOOIJIbHUMH
KOPMOPO31aBa4YaMM  TPOBOJIUTHCA Yy  HACTYMHIA  MOCIIOBHOCTI:
BuznavaeThcs KUIBKICTh KOPMY (KT), 1110 MOKE MEPEBE3TH KOPMOPO3AaBay
34 OJIUH pEUC:

P=Vs] K, (1.9)
ne: Vs 06’eMm OyHKEepa KOpMOPO3/1aBaya, M-,
j - mineHicTE KOpMy, KI/M3 (JlogaTtok 8);
K;- koediuient 3anoBHenHs OyHkepa (0,8...1,0).

Po3paxoBy€eThCS TPUBAIIICTh OJJHOTO PEHCY KOPMOpO3/1aBava,ro.:

tp = (tBaHT. + tx.x. + t32113."'tp033.)'K0 (110 )
ne:  tgawr. —yac pyxy KOpMOpO37aBaua 3 BaHTaXKEM, IOJ.;
t.x. —dac xojocTtoro xoay (pyx 0e3 BaHTaxy), Foj.;
t;as. — Uac 3aBaHTAXEHHS KOPMOpO3/aBaya, roJ.;
thoss. — KOe(IIIEHT, IO BpaxOBYeE 3aTpaTH 4acy Ha BUMYIICHI
3yNUHKH, moBopotu i T.o. ( 1,1...1,2).
Ko - xoediuieHT, sskuil BpaxoBye 3aTpaTH 4acy Ha BUMYIIEHI

3ynuHKH, noBopotu i T.0. (1,1 ... 1,2).

Po3paxoBy€eThCs TPUBATICTh PyXY KOPMOPO3aBadya 3 BAHTAKEM

l
tparer. = , (1.11)

VBaHT.
Ie : |- BimcTaHb IEpEeBE3CHHS KOPMY /10 TBAPUHHUIIBKOTO

MPUMIIICHHS, KM;
Vianr, - MIBUIKICTh PyXy KOPMOpPO3/7aBada 3 BAHTAXKEM, KM/TO/I.
(10...15 xm/ron.).
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Po3paxoBy€eThCS TPUBAIICTD PyXy KOPMOpO3JaBaya 0€3 BaHTaXKYy:

l
txx = : 1.12
Vx. ( )

ae : Vi x- HBHUIKICTh PyXy KOpMOpO3/1aBada 0€3 BaHTaxXy, KM/TOJ.
(15 ...20 km/ron.).

Po3paxoBy€eThCSl TPUBAIICTh PO3BAaHTAKEHHSI KOPMOPO3/1aBaya:

P
tp03B. - (113)

)
QpOSB.
ne : Qposs.- MPOAYKTUBHICTh pO3BAaHTaXKyBaua, KI/TOI.

Po3paxoByeThCs TpUBATICTh 3aII0BHEHHSI KOPMOPO3/1aBaya:

p
toas. = —, (1.14)
Q3as.
e : Qsap.- TPOJYKTUBHICTH 3aBaHTaXKyBaua, KI/TO/I.

BusHavaeThcst IpOIyKTUBHICTh KOPMOpO3AaBaya, KI/To/I.

P
Qposn. = %, (1.15)

Po3paxoByeThCs MaKCUMalibHA KIIBKICTh KOPMY, SIKUW Tpeda
pO311aTH 3a OJHY TOIBIIO ( KT):
Geywm,
Gpa3.MaKc. = : ) (116)

n
ae : Geyw .- cymMapHa 1060Ba notpeda B KopMax (Kr), OepeTbes 3 po3aity
1.2;
N-KpaTHICTh roAiBii ( 2...3 pa3u Ha JICHb ).

BuzHauaeTbces KITBKICTh MOOUIBHUX KOPMOPO3/1aBayiB, siKa
HeoOXiaHa s hepMH (KOMILICKCY):

Gpa3.MaKc.

Nyos. = ———————, 1.17
° Qp03ﬂ.'t ( )

ne : t - pomycTuMuii yac po3aaBaHHs Kopmis, roa. ( 1,5... 2 rox.)
SIkio asg po3aaBaHHs KOPMIB BUOpaHi CTalloHapHI KOpMOpO3aaBayl,

TO X HEOOX1/IHA KIJIBbKICTh PO3PaXOBYETHCS 32 (hOPMYJIOLO:

M
Neran, = ;, (1.18)

ne : M - KIIbKICTh TBApUH HA Pepmi (KOMILIEKCI);
M - KUIBKICTh TBAPHUH SIKI OOCTYTOBYIOTHCSI OJHUM KOPMOPO3aBavueM.

1.4.3. Po3paxyHOK BOJONOCTAYAHHS TA HANTYBAHHS TBAPUH (ITHII).
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B 11boMy po3/111 He0OX1/THO BUCBITJIIUTH HACTYITHI MUTAHHS:
- 0OTpyHTYBaTH BHOIp JKepeia BOJOMOCTaYaHHS,
BU3HAYUTHU J00OBY NOTpeOy y Boal i7isi hepMu (KOMILIEKCY);
po3paxyBaTH BOAOIPOBITY MEPEKY;
niai0paTy BOAOMIIMOMHY YCTaHOBKY;
pO3paxyBaTH HEOOX1AHY KUIbKICTh aBTOHAITYBAJIOK.
[Ipu BUOOPI Kepesia BOJAOMOCTaYaHHs epeBary Ciij BiJjgaBaTu
M1I3EMHHAM JKEpesaMm, 3 SKUX HalOUThIN HaA1iHI MIXKILJIaCTOBI.
Cepennbon000Ba BuTpaTa Boau (1) Ha ¢hepMi (KOMILIEKC]) BU3HA-
4a€eThCs 3a (POPMYIIOLO:
Qzlo6.cep. = ml'ql + mz'Q2+ ..o mn'qn, (119)
e : J1,02,0n- cepenHbo1000Ba HOpMaA BOJIM HA OJHOTO CIOKH-
Baua, (1) ( Jomatok 9 );
M1,M2,My — KIJIBKICTH CIIOKMBAYIB KOKHOI IPYIIH, SIK1 MAIOTh
OJIMHAKOBY HOPMY CIIOKHMBAaHHS BOJIH.
MakcumansHa 7060Ba BUTpaTa BoaH ( J1 ) pO3paxOBYETHCS 32
dbopmyoro:

QZ[O6.MaKC. = Qz[o6.cep. * Ol106., (120)

7€ © Ogos. — KoeimieHT J000BOT HepiBHOMIpHOCTI BUuTpatu Boau (1,3).
MaxkcuMalipbHa roJMHHA BUTpaTa Boau ( J1 ) CKIIajae:

(1.21)

1€ :Olrox~ KOEPIIEHT TOJAUHHOI HEPIBHOMIPHOCTI BUTPATH BOJU
(Ha dhepmax Oe3 aBTOHAITyBaHHS Oron =4, a Ha Pepmax 3
ABTOHAMYBAHHSM Oron=2...2,5).
MaxkcumarnbHa CeKyHIHa BUTpaTa Boau ( J1 ):
chK.MaKc. - y

1.22
3600 (1.22)

Pe3ynbratl po3paxyHKiB IPUBOASTH Y BUTJIA1 TAOIUIIL.

Q _ QAO6.MaKC. "Arop,-
roJ.MaKc. —
24 ’

_ Qro,u,.MaKc.

Tabnuys 2
Pe3ysnbTaTH po3paxyHKiB BUTPATH BOIH
Hasga KinbkicTh Cep.n06. Makc.n106. | Makc.ron. | Makc.cek.
CIOKMBAaYa | CIIOKUBAYiB Hopwma BUTparTa BUTpaTa BUTpAaTa
CIIOKHUBAaHHS BOAH, 11 BOJH, J1 BOJU, J1
BOJH, JI
1 2 3 4 5 6

[IpoexTyBaHHs BOAOMPOBIAHOI MEPEKI MoJjsirae y BUOOpI ii Tpacu
1 CXeMH, a TAKOX B T1JIPABIIYHOMY PO3PAXYHKY 30BHIITHBOI MEPEXKI.
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Tpacy BOAOIPOBITHOT MEPEKI MPOCKTYIOTh BUXOJIIYU 3 YMOB
HAMKOPOTILIOro MUIAXY BOJM JI0 CIIOKUBaua. 1i cxema Moxe OyTH
TYIHUKOBOIO, KIJIBIIEBOIO a00 3Mimanor0. [10 MOXIUBOCTI CiTif
BUKOPUCTOBYBATHU KUIbIEB1 MEPEXKI, a TYIMMKOB1 3aCTOCOBYBATH B THX
BUIIaJIKaX, KOJIU BUPOOHUY1 MIPUMIILICHHS pO3TaIlIOBaHl B OAHY JIHIIO.

['apaBniuHUi pO3paxyHOK 30BHIIIHBOT MEPEXKI
BOJIOIIPOBOY 3BOJIUTHCS JO BUZHAUEHHS JilaMeTpa TpyO 1 HAropy B HUX.

Hiametp TpyOompoBoay ( M ) BUBHAYAETHCS 32
dbopmyioro:

QCCK.MaKC.
1000-T-v "’
1€ : V— JAOMyCTUMa MIBUAKICTh pyXY BOJU B TpyOi. st TpyOomnpoBoaiB
miameTpom : 10 350 mm — 0,4 ... 1,25 M/cex., 61apme 350 mm — 1,25 ...1,4
M/CEK., JUIsl BIATATyKeHb — 2 ...2,5 M/Cek.

OTpuMani 3Ha4EHHS JI1aMETPIB TPYO OKPYTIIIOIOTHCS J10
HaWOJIMKYOTO CTAaHAAPTHOTO po3Mipy TpyO. CTaHAapTHI J1aMEeTPU
TpybomnpoBoiB (Mmm): 15, 20, 25, 32,40,50,60,80,90,100,125.

Y TOUHIOETHCS MIBUAKICT PyXY BOJU B TPYOi:

(1.24)

(1.23)

4-Qcex.maxc.
V= 2
1000-T-v-D¢&;.
ae : D¢, — crangapTHUi JiameTp TpyOu, M.
BTpatu Hanopy B 30BHIIIHBOMY TPYyOOINPOBO/Ii (M) pO3paxoBy-
I0ThCs 3a (popMyIIoL0:
h=h:+h,y, (1.25)
ae : h; - BTpaTu Hamopy Ha MOAOJIAHHS TEPTS, M;
hy - BTpaTu Hamopy Ha MICIIEBUX OIMOpax, M.
BtpaTtu Hanopy Ha mofoyiaHHs TepTs ( M ) pO3paxoOBYIOThCS 3a
dbopmyIioro:

= 2 (1.26)
' 2Der.g '
ne : k - xoedimieHT : ayg yaByHHHX 1 cTanbHuX TpyO — 0,02,
I azoectoreMeHTHUX — 0,25, misa 6etonnux — 0,022;
|- moBxk¥MHA 30BHIMIHLOTO TPYOOTIPOBOY, M;
g - BeIMYMHA IIPUCKOPEHHS 3€MHOTO TSKIiHHA, ( = 9,8 M/c?).
BTpaTu Hamopy Ha MiclieBUX OIopax ( M ) po3paxoOBYIOThCS 3a
dbopmyoro:

172

hy=X"_, B; W]Tg (1.27)
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e :  — KOeIIieHT J-TO MiCIIEBOT0 onopy ( JUIsl 3aCyBOK TIPH
noBHOMY BiakputTTi — 0,81...2,06; 115 IPOX1THUX KPaHiB HOPMAJILHOTO
tumy — 3,9 ; Ty «Kocay - 2,5; 3 BinbHUM X010M — 0,6; 1715
npuiMalibHUX KianaHiB aiamerpoM 40...80 mm — 8 ...12, a giameTpom
100...... 400 mm — 3...7; ans BigBoaiB mia Kytom 90° miamerpom 38...4000
mm — 0,16...0,39 (oxarok 15).
Vj - IIBUKICTH BOJIU B J-MY MICIIEBOMY OTIOPi, M/CEK.;
N-KUIBKICTh MICIIEBUX OTIOPIB B 30BHIIIHLOMY TPYOOIIPOBO/II.
[ToBHMIT Hamip Hacoca CKJIaJaE:

HHaC. = HFGOM.+ h ) (1.28)
ne :Hreom. — TEOMETpUYHUM HaMIp, M (BIJICTaHb B PIBHS BOJM B JKEpei
710 PI1BHS BOAM B PE3€pBYapl BOJOHAIPHOT OAIIITH).

JloO6oBa MPOAYKTUBHICTh BOAOMIINMaIBHOT YCTAHOBKU (HACOCHOT
CTaHIlli) MOBUHHA OyTH PIBHOIO MaKCHMallbHIM J0OOB1M BUTpaTi BOAU Ha
dbepMi (komIIIeKcl). Y BIAMOBITHOCTI JI0 IIbOTO IPOAYKTHUBHICTH Hacoca
(J1/Toz.) po3paxoByeThCs 3a HOPMYIIOLO:

Quac. = Qﬂfﬂ (1.29)
J100.
Ie : T06. - 9ac poboTH Hacoca npoTsarom xodm (6 ...16 rox.).

[Ipu 11bOMy TIPOTYKTUBHICTH HacOCa MOBUHHA OYTH O1IbI11010,a00
JOPIBHIOBATH Qo vakc, 1 HE TOBUHHA NEPEBUITYBATH ACOETY LKEPEIA.
[ToTyxHIicTh €1eKTpoABUTYHA (KBT) 1 npuBogy Hacoca po3paxoBYETHCS
3a GopMYIIOI0:

QHac 'yB'H a
NHac.: . 7 H?C' 1.30
102-nH-nH ( )

1e : Mu- K.K.JI. Hacoca (1714 BiaueHTpoBux HacociB — 0,4...0,6);
No- K.K.J. Tepeaadi BiI JBUTYHa 10 Hacoca (mpu 0Oe3 MOocepeaHbOMY
3’€IHaHHI 1 ipu nacoBiil mepemadi — 0,98; npu 3y6uacTiit nepenadi — 0,97);
Y- TYCTUHA BOIH, KI/JI;
a- Koe(IIieHT 3amac NoTy>KHOCT1 ABUTYHA (JJIs1 IBUTYHIB MTOTYKHICTIO JI0
0,7xBt -2; B1x 0,7 mo 1,5 kBt - 1,5; Bix 1,5 10 3,5 xBT - 2; BIig 3,5 10
35 kBt - 1,15; monan 35 kBt - 1,10). 3a 3Ha4eHHSAM ITIOBHOT'O HAIIOPY
Hacoca Hyac, MPOAYKTUBHOCTI HACOCA Quac. , HTOTYXKHOCTI €JIEKTPOABUTYHA
Hacoca Nyac, @ TAKOXK 32 BUIOM JHKEpesa BOIU BUOMPAETHCS, BIMIOBIIHO
710 TEXHIYHUX XapaKTePUCTHK, TUII i Mapka Hacoca ( Jlomarok 19).

Tun aBTOHaINyBaIOK BUOMPAIOTH B 3aJI€KHOCTI BIJl BUly TBApHUH 1
Croco0y iX yTpUMaHHs, a iX KIJIBKICTh - B 3aJI€KHOCTI B1J] KUTBKOCTI
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TBapuH Ha (hepmi (KOMILIEKCI) 1 KITbKOCTI TBApHH, sIKa
00CIIyTOBY€ETHCSIOHIEI0 aBTOHAITYBAIKOO:

_M
n= m (131)

7€ ‘N - HeoOX1aHAa KIJTbKICTh aBTOHAITYBAJIOK;
M- K1IBKICTh TBapUH Ha (pepmi (KOMIIEKC1), TOL.;
m - KUIBKICTh TBapHH, Ky 0OCIIyTrOBY€ OJIHa aBTOHAMYBaJKa,roJl.

1.4.4. Po3paxyHOK MAIIIUH JJISI IPUOMPAHHS THOIO.

B 3aiexHOCTI BiJi CHCTEMU YTpUMaHHs TBapuH (IITHUIII) 1 CIOCOO1B
BUJQJICHHA THOKO Ha d¢epMax 1 KOMIUIEKCaX OTPUMYIOTh TBEpAUN
(BosioricTio 10 65 %), HamiBTBepAuil (BoJoricTio 65...85%) 1 piakuii
(BosoricTio 85...98%) rHi. B 3B’s3Ky 3 LIIMM 3aCTOCOBYIOTHCS PI3HI
TEXHIYHI 3aC00H 1 CTOCOOU MpUOUPAHHS THOIO.

J1oOoBuUii BUXiJ THOIO BiJl OJTHIET TBAPUHU PO3PAXOBYETHCA 32
dbopmyiioro:

Gros. = Gr + Gp + Cn (1.32)
ne : Jr - aob6oBuii Buxig TBepaoi dpaxiiii, kr (Jlomarok 10);
0p - 1000BMIA BUXIJ piAKOI Ppakiii, KT ( MpH T1IpaBIIYHUX Cr1oco0ax
BHJIAJICHHS THOIO TpeOa BpaXxOBYBAaTH KIJIBKICTh JI0JIaHOT BOJH, KT)
(domatok 11);
OJu - 1oOoBa HOpMa miACTHIKH, KT ([lomaTok 12).
JloOoBuii BuXijg rHoto (Kr) Ha pepmi (KOMIUIEKC1) CKIIaaE:
QIL06.: q/:[06.'m, (133)
7€ : M - KUIbKICTh TBapuH Ha (pepmi (KOMIUIEKCI).
Skmo BuOpaHa cxema BUAAJCHHS THOIO MeXaHIYHMMM 3ac00aMu
3 IOMOMOT OO0 TPAHCIIOPTEPIB, TO KIJIBKICTh THOIO (KT), SIKY TpeOa
npuopaT 3a 100y 3 MPUMILIEHHS OJTHUM TPAHCIIOPTEPOM PO3PAXOBYETHCS
3a (hOpMYJIOIO:
QTp.: qno6.' M1 (134)
ne : M - KUIbKICTh TBApUH 10 OOCIYTOBYETHCS OJTHUM TPAHCIIOP TEPOM,
TOJL.
Heo0OxiaHa npoyKTUBHICTh TpaHCIIOpTepa (KI/TO/.)
BU3HAYA€THCS 32 (DOPMYIIOIO:

Qrp.
W= (1.35)
ne . Ty- TpUBaAJICTh OJHOTO UKy IpuOupanHs rHoto (0,5......1,0 200.),

K-kpatHicTh npuOupanHs THOIO Ha 100y (2...6).
OTpumMaHe 3HaYEHHS Y3TOJIKYEThCS 3 TUM, 1110 MepeadadeHe B
TUIIOBOMY KaTaJio31 IO MPOAYKTUBHOCTI.
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VY BUMaAKy TPaHCTIOPTYBaHHS THOIO MHEBMOYCTAHOBKAMM,
pobounii 06’eM raoecxosuina ( M%) po3paxoByeThes 3a GOPMYIIOO:
Qo6 M - Kq
Vpo6. = ) (136)
Ky Kg Y
1e : (uos. — JA0OOBHUI BUXI1JI THOO BiJ OJHIET TBAPUHH, KT
M-K1JIBKICTh TBAPUH Ha (pepmi, TO.;
K- xoedimient 3anacy (1,2...1,3);
K, - xpaTHicTh NpuOUpPaHHS THOIO Ha 100Y;
K -K1IbKICTh MPOYBOK 3@ YaC OJHOTO MEPi0ly BUAAICHHS THOIO;
Y- IMiJIbHICTH THOIO, KI/MS.

O6’eMHa 1oa49a YCTaHOBKH (M°/TOJ1.) ITPU TPAHCIIOPTYBaHHI THOKO:

Q =(30...90) - Vipos., (1.37)
JliaMeTp THO€ENPOBOIY BU3HAYAETHCS 32 (HOPMYII0t0 (M):
4
d = —Q, (1.38)
3600-T-v

7€ : V-IIBUAKICTh TPaHCHOPTYyBaHHs THOMO (1...3 M/c).
MictkicTs pecusepa (M°) 1718 pOOOTH THEBMOYCTAaHOBKH
pO3paxoBy€eThCs 3a (POPMYIIOLO:

Pyo6. *(Vpos.+Vr)
Voo, = —— Ppo — (1.39)
pec.

ne : Pyog.- pobouwmii Tuck, I1a (30...50);

Byec. - TacK B pecusepi, I[Ta (300...600);

V. - 00’€eM THOENPOBOAY, M.

O0’eM rHOENPOBOTY BU3ZHAYAETHCS 32 (DOPMYIIOIO:

nd?
=L (1.40)

ne : L-moBxkrHa THOENPOBOY, M.

[Tpu rinpaBjaiuyHoMy crioco01 BUIaJICHHS THOIO, KOJIU TBapUHU
YTPUMYIOThCSA HA IIUIMHHINA MiAj1031, IPUOUpPaHHS PIAKOTO THOIO 3A1HCHIO-
€THCS CAMOTIYHUM CIIOCOOOM a00 T1IPO3MUBOM 3a JJOITOMOT'OKO BiICTIHHO-
JIOTKOBOI CUCTEMHU.

JIoB)KHMHAa THOMOBOTO KaHay CaMOTIYHOI BIJICTIMHO-JIOTKOBO1
CHUCTEMH (M) PO3PaXOBYETHCS 32 POPMYIIOIO:

L« = my-b+(0,8...1), (1.41)
7€ : M;- KUIBKICTh TBAPHUH, K1 PO3TAIIOBYIOTHCS B3J0BXK I'HOMOBOIO
KaHay, ro;
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b - mupwHa criiina, M.
Bucorta nopory rHooBOT0O KaHaity (M) IpUUMA€ETHCSA B MEXKax:
h, = 0,1...0,12, (1.42)
MiniMmanbHa rIuOrHA rOJI0BHOT YaCTUHHU KaHAIIy HE0OX1aHa JJIs
HOPMAaJIbHOTO CaMOIUTMBY MacH CKJIaJIa€:

hMiH. - (hn _Z) + hl + h2 + h3 ) (143)
ae : hp - miHiMalIbHA MOYaTKOBA TJIMOMHA ITOTOKY, M;
hy = 0,015 L , (1.44)

h2- TOBIIMHA IIapy Macu HaJl TOPOroM, M (TIpX BOJIOTOCTI THOO 86...92%
- 0,05...0,1 m);
hs- MiHIMalIbHO JAOIyCTHMA BiJCTaHb BiJ HAHBUIIIOTO PIBHSI MacH Ha
moYaTKy KaHaiay A0 miiirHHOI migimoru, M (0,25...0,35);
Z - PI3HUIIA BIAMITOK PiBHS MOYATKY 1 KIHIISI KaHATY, M.
Z= (0,005 ... 0,006) - L, (1.45)

ITnoma nomnepevHoro nepepisy (M%) rHOHOBOI MACH HaJl IIOPOIOM
CKJIAJIaE:

F=Db-h, (1.46)

Ie . b- mupuna kaHany camotiunoi cuctemu, M (0,8...1,2).

["'omyHHA MPONTyCKHA 3AaTHICTh OJHOTO THOMOBOT'O KaHATY
(M3/roz1.) po3paxoByeThCS 3a POPMYIIOLO:

W = 3600' F'Vcep_ y (1.47)
ne : Veep- cepenHs MBHUAKICTh THOMOBOT Macu B KaHaJi, M/C
(8,3...30)-10°C.

HeoOxi1aHa nns gpepmu (KOMIUIEKCY) MPOMYCKHA 31aTHICTh
BCiX THOMOBUX KaHaNiB (M°/TO/.) CKIajac:

n= : (1,48)

e qp -1000BUI BUXI1JI PIJIKOTO THOIO Bij OJIHIET TBAPUHM, KT (TBEpa i
piaka ¢pakili Iiroc Boja s 3JIUBY);
M - KUIBKICTh TBApUH Ha (hepMi (KOMILIEKC1), TOJ.;
¥p - WiTbHICTH piKoro roto , kr/m® (1000 );
t - TpuBasicT, POOOTH JIiHIT TiAPABIIYHOrO BUAAICHHS THOIO, To1. (24
roji.).

KinpkicTh THOMOBHUX KaHaJIB, HEOOXigHA 1151 (hepMH (KOMILICKCY)

BHU3HAYAETHCS 32 HOPMYIIOLO:
Wi
M. = 777 (1.49)

MicTKicTh THOENpPUIIMaya MOBUHHA OyTH TaKo0, II00 BMICTUTH
3...7 NeHHY KUIBKICTh THOMO, 1110 BUAAISETHCS 3 IPUMIILICHHS
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Viwp. = Cao. P i) (1.50)
¥p
e : [ - MOKa3HUK KpaTHOCTI mpuOupaHHs THOMW (3...7 - mpubupanHs
OJuH pa3 Ha 3...7 AHIB);
K;- koedirmieHT 3anoBHeHHs rHoenpuiimada (0,5...0,8).
06’emM rHoecxosuma (M%) npy BCix crnocobax BUAAICHHS THOKO

PO3PaxOBYETHCS 3a (OPMYIIOIO:

V c - GAO6..D36..K3 (1 51)
TH.CX. % y .
Ie : Y - IIBHICTB THOO, KI/M3  (cymim kany i cedi - 1000...... 1100

Kr/M>; cooMucTuii i Topd’ ssauctuii rhiit BPX 3 Bmictom 10% migcTuikm
- 680...730 kr/M3; MACTUIOYHUI CBUHSYUH 1 OBEUHiA THil BiIOBIIHO -
600...... 900 kr/mM® Ta 835...1250 kr/m%; nrammauii nocnig 700...1250
kr/m3);

D, - TpuBasicTh 30epiraHHs THOK B THOECXOBHIIIL, [10;

K, - xoedimient 3amnacy (1,2...1,5).

1.4.5. Po3paxyHOK MAIIIUH /ISl JOIHHSI KOPIiB TA MEPBUHHOI 00POOKH
MOJIOKA
3aexXHO BIJ CHOCOOy YTpUMaHHS TBapuH BUOUPAETHCS JOIJIbHA
yCTAHOBKA: JIJIs IOTHHS B CTiiJlaX, B IOUIBHUX 3aJlaX YM B JIITHIX Tabopax.

IIpu 10iHHI B CTiHJIaX BUSHAYAETHCA:
KinbkicTh OIIBHUX anapaTiB (IIT.) HEOOX1AHA i1 00CIyrOBYBaHHS
BCHOT'0 MOT0JIIB’ S JIMHUX KOP1B HA pepMi (KOMILTIEKCI):
A = Daifac (1.52)
cTaja
J€ . My - KUIBKICTD JiMHUX KOPIB HA (hepMi (KOMILIEKCI), TOIL.;
t- cepeHiil yac JOTHHS OJHI€T KOPOBH, XB.;
Terana~ TPUBAIICTE JOTHHSA CTaja, XB.(Ha 3BUYAHUX (epmax
Teraga= 90...135 XB.; Ha BENMKUX CHELIANI30BAHUX MOJIIOYHO-TOBAPHUX
dbepMax 1 KOMILJIEKCaxX JOTHHS MOKE MPOBOJAUTHUCH 3 3MIIIEHUM Tpadikom
11oml Tepgn, = 240...360 xB.).
t=ty +1t, , (1.53)
ne: ty- gac yucToi podboTH amapara, ( 4...6 xB.);
t, - yac pydyHHX omepaiii, XB. (Ha MUTTS 1 Macak BUM s, OOTHpaHHS,
3I0F0BaHHS MEPIINX CTPYMHUHOK MOJIOKA, IIEPEHECEHHS JOIMBHUX arapartiB
HaJ[IBaHHS 1 3HITTS JOUIBHUX CTaKaHIB, IPU 30MpaHHI MOJIOKA B BiIpa -
3...4 xB., npu 30MpaHHI MOJIOKa B MOJIOKOTIPOBIT - 2...3 XB.)
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KinpKkicTh 0ibHUX anapaTiB (IIT.)IKYy MOXE OOCITYKUTH OJUH
omneparop :
tyt
— p
Ara = , (1.54)
tp
KinbkicTh oneparopi (40J1.) HE0OXiHA 1JisI  0OCITyrOBYBaHHS BChOTO
MOTOJIIB A :

M it
7 = M’ (1.55)
TCTa,qa
Po3paxoByemo HEOOX1THY TPOTYKTUBHICTD (T0JI./TOI.)

CTaIllOHAPHMX JOINBHUX YCTAaHOBOK JJIs pepMH (KOMILIEKCY):
60-A
_ J.a.
Qposp. = PR (1.56)
HeoOxiaHa KIIbKICTh JOITBHUX YCTAHOBOK JIJISI IOTHHS KOPIB B
CTIHJIaX BU3HAYAETHCA 32 (HOPMYJIOIO:

n= —Qp°3p', (1.57)
QA.YCT.

Buxoasian 3 mpoBeneHNX po3paxyHKiB BHOMPAETHCS THII 1
KUIBKICTh J01MbHUX ycTaHOBOK ( JIAC-2b, «Maiiray, AJIM-8 1 iH1mi).

IIpu 10iHHI B 10IJILHUX 3aJ1aX 200 B JITHIX Ta0opax
BU3HAYAETHCS:
KinbkicTh 10iTpHUX amapatiB, HEOOX1IHA JIJI1 0OCTYyTOBYBaHHS BChOTO
TIOTOJTIB ST TIWHKUX KOPiB Ha depmi (KOMIUTEKCI):
npu 00inui Ha ycmanoskax muny «Tandem» i «Anunkay

ty+t
p.o.a.
Ana = , (1.58)
tp.o.K."’tp.o.a.
el  lpoa- Yac, IKMU 3aTpavyye MaicTep MalIMHHOTO JIOTHHS Ha

py4H1 onepaliii npy o0CIyroByBaHH1 JOIJILHOIO anapara,
XB.(HaJlIBaHH 1 3HIMaHHS JOIIBHUX alapariB, PEryJiro-
BaHHS TyJbcarii),t, oo = 0,2 ...0,4 xB.;

tp.0.c- dac, IKUH 3aTpadye oniepaTop Ha 0OCITyrOBYBaHHS OHI€T

KOpOBH (TIIAMUBAaHHS, OOTUPAHHS 1 MacaX BUMEHI, 371010-
BaHHs NEPUIMX CTPYMUHOK MOJIOKA),tp o, =0,7...1 XB.;

npu O0IHHI HA KOHBEEPHO-KLIbUesIl yemanosul muny « Kapycenvy:

M it
_Mpink. b,
Apa =——, (1.59)
TCT.
Ie: M ik~ KUIBKICTH JIAHUX KOPIB HA (hepMi (KOMILIEKCI);

T.;. - TpuBajiCTh NOiHHS cTana, XB. (MuB. hopmyny 1.52);
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tun . - TPUBAIICTh OJJHOTO O0OPOTY JAOIIBHOI MIaT(GOpMU, XB.
(IOp1BHIOE CepeTHLOMY Yacy JOTHHS OJHIET KOPOBH).
[IpoayKTUBHICTH 10iBHOI YCTAHOBKH, KOPIB/TO/I.:
npu 0oinni Ha ycmanoskax muny « Tandemy i «Inunkay:

60-A
Q = Taa (1.60)
npuU O0IHHI HA KOHBEEPHO-KLIbUEEIN OOLIbHIU VCMAHOBUL MUNY
«Kapycenvy:
60—t
Q= — PMaa, (1.61)
60—t . . .
7ie : T - KIJIBKICTh IUKJIIB pOOOTH KOHBEEPA HA TOJMHY.
HeoOxi1Ha KIJIbKICTh TOUJIBHUX YCTAaHOBOK :
M piiix.
n= ——— (1.62)
Q‘TCT

KinbkicTh amapatiB, HEOOX1IHA JIJi1 OOCIYTOBYBaHHS BChOTO
MOTOJIIB’ s JIWHUX KOPIB Ha epMi (KOMILIEKCI):
npu 0oinni Ha ycmanoskax muny « Tandemy i «Anunkay :

My (Ep o +E
Z — JIN.K. ( p.0.K. p.o.a.)’ (1_63)
TCT.
npu O0IHHI HA KOHBEEPHO-KLIbUesIl yemanosul muny « Kapycenby:
Mpiiiet
JIN.K. “p.
7 =—""==0 (1.64)
T
CT. o
Ie : tp.- yac py4yHux omneparu, XB.

Ha ocHOBI npoBeIeHNX pO3paxyHKIB BUOMPAETHCS THUM 1 KUIBKICTh
TOTTBHUX YCTAHOBOK JUIsl JOTHHS KOPiB B IOUIBHUX 3ajlax a0o JITHIX
Tabopax.

Po3paxyHOK mepBUHHOI 00pPOOKH MOJIOKA.

Buxoasiuu 3 MpuiHATOT TEXHOJIOT11 JOTHHS KOPiB, TUITY JOIJIBHUX
YCTAHOBOK Ta T€XHOJIOT11 IEPBUHHOT 00OPOOKHU MOJIOKA, BUOMPAETHCA THUI 1
BU3HAYAETHCS KUTBKICTh 00JaHAHHS JJIsI TIEPBUHHOI OOPOOKH MOJIOKA.
Sk110 1OTHHS KOPiB 31HCHIOETHCS Ha YCTAaHOBKAX, 1110 MAatOTh 00JIa{HaHHS
JU1sl IEPBUHHOT 00pOOKH MOJIOKA, TO 00pOoOKa HOT0 3/1MCHIOETHCS HA
IIbOMY 00JTaIHAHHI. SIKIIIO TOTHHS KOPIB 3/IIMCHIOETHCS Ha YCTAaHOBKAX 13
30MpaHHsSIM MOJIOKA Y Bijipa, TO Ha pepMi Tpeda MpOEKTYBaTH MOJIOYHY 3
BiINIOBITHUM HA0OpPOM 00JIaIHAHHS JIJIsI IEpBUHHOI 00p0oOKHK MoJioka. Ha
BEJIUKUX CIeIllaTi30BaHUX MOJIOYHO - TOBapHUX dhepMax 1 KOMILICKCaX,
HEe3aJICKHO BIJl TUIY JIOIJIbHOI YCTAaHOBKH, JAOIIFHO IPOCKTYBAaTH
MOJIOYHY 3 HAOOPOM CIIeIliaJIbHUX MAIIIUH.

23





Bubip tuny i po3paxyHOK KiJIbKOCTI 00JIaITHAHHS ISl IEPBUHHO1
00pOOKHM MOJIOKA 3MIMCHIOETHCS B TaKii MOCI1IOBHOCTI:

BusnavaeTscst mo0O0BHi Haf1H MOJIOKa Ha epmi (KT):

G,Z[O6.MOJI. = mniﬁ.K. 'Mc./:I.H.'a/:LH. y (165)

e : M. u- cepenHbpo1000BHI HaAlH MOJIOKA Ha OJTHY KOPOBY, KT;

Oy~ KoedimieHT 7000BOT HEpiBHOMIpHOCTI Hatoro (1,5...2).

Po3paxoByeThCcs MPOAYKTUBHICTH JIiHII IEPBUHHOI OOPOOKHU
MoJI0Ka (KT/To.):

Gao6.Mon.’ﬁKp.,q.
Q, = AR (1.66)
II.

e : T,- TPHBAIICTh UMKy IEPBUHHOI OOPOOKU MOJIOKA ,[OJ.
(1,5...»Ton.);

Byp.. - KoebilienT, mo BpaxoBye KparHicTh poiHHsg (0,3 — mpu
TPHOXpa30BOMY JI0iHHI, 0,6 — Ipu ABOPA30BOMY JIOiHHI KOPIB).

Buxonsiun 3 T€XHOJIOr1T IEPBUHHOT OOPOOKHU MOJIOKA, BUOUPAIOTH
MapKy MallliH 1 BU3HAYAIOTh HEOOXIJHY KUIbKICTh MAIIMH KOXXHOTO BUIY
(OYMCHUKHU, OXOJIOJHUKH, ITACTEPU3aTOPH 1 T.]1.):

Qn.
M=, (1.67)
Qu.
ne : Q. - BIATIOBITHO MPOYKTUBHICTH ( 3 TEXHIYHOI XapaKTEPUCTUKH )

OYHMCHHKA, OXOJIOJHHKA, ITAaCTCPU3aTOpPAa, Kr/ roa.

1.4.6. 30upaHHs | COPTYBAHHA A€Ub.

B xkiiTkoBux OaTapesiX, a TaKOX B KOMIUIEKTax OOJagHaHHS s
YTPUMAHHSI KYpOK-HECYYOK BHUKOPHUCTOBYIOTh IOTOKOBI JIHIT JJIs
30UpaHHs SIE€Ib, AKI CKIATA0THCI 3 MEXaHI30BaHMX THI3/l, TPAHCTIOPTEPIB
S€1lb 1 TPUUMaIbHO-30UPATTBHUX CTOJIIB.

TpaHcnopTyBaHHS €D 3M1MCHIOETHCS CTPIYKOBUMU
TpaHCIOPTEpaMH SIK1 TIPAIIOIOTh B HEABTOMATUYHOMY 200 aBTOMATUYHOMY
pexumax. IlIBuakicte TpaHcnopTepa (M/C) NpU HEABTOMATHYHOMY
crioco01 30UpaHHs s€lb BU3HAYAETHCS 32 (hOPMYJIOLO:

— QHT.H.a.'n36.ﬂ.'LTp-
VTp.H.a. - 60'M'C'aﬂ y (1-68)

1€ : Qurya- TPOAYKTHUBHICTH MTAITHUII MPU HEABTOMATUYHOMY PEXKUMI
pOOOTH TpaHCIOpTepa, S€1b/XB.(25...40);

Nagq - YUCIO IUKJIIB 30MpaHHs S€lb Ha A00Y;

L.p- MOBKMHA TpaHCIIOPTEPA, M

M - moroiiB’g OTUIll B NTAITHUKY, TOJ.;
C - uucno niHid 30UpaHHs SIE€llb;
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a, - KoediieHT SiieHoCHOCTI. 11 Kype SIieHOCHOTO HAMPSMKY
IPOMUCIIOBOTO 1 0aThKIBChKOTO cTaga - 0,6, mpu M’ SICHOMY HalpPsAMKY —
0,47...0,5.

KinbKicTh s€1p, 10 30MpaeThCst TPAHCIIOPTEPOM 3a OJIMH ITUKIT:
M-a,
b= , (1.69)
N36.4.
MicTKiCTh NPUUMAIBHO-30UPATTLHOTO CTOJA (IITYK SIEI)CKIAIAE:

60
aH.a. - 1 (1-70)

1 1
60-b-Vrp.n.a. +
Lmp. nT.H.a.

yA

Ql'IT.H.a.

N36.4.

ne : Z- 4ucno BKJIKOYEHb TPAHCIIOPTEPA HA TOAUHY Z = >4

MiniManapHa MBUAKICTH TPAaHCIIOpTEpa (M/C) MpH HOT0
aBTOMATHU4YHill poOOTI BU3HAYAETHCS 32 (HOPMYIIOIO:
_ MNgggLpp,
VTp.a.—

6O.C.(T_M'aﬂ.) ’ (1.71)

Qnrt.a.
ne : T - 4dac mojadi 1 3HIMaHHA si€lb, XB. (420...480);

Qura. - MPOAYKTUBHICTH NTALIHUII TPU ABTOMATUYHOMY PEXKUMI poOOTH
TpaHcnopTepa, semp (16...42).

MicTKiCTh TPUHMaTBHO-30UPATEHOTO CTOMA (IITYK S€Ib) MPH
aBTOMATUYHOMY PEXKUMI pOOOTH TpaHCIIOpTEpa CKIaaaE:

M-a,
aa = , (1.72)

N36.4.
[IIBuaKICTL TPAHCIIOPTEPA B 000X PEXKUMAX HOro poOOTU MOBMHHA

3HaxoIuTHCh B Mexkax 0,033...0,2 m/c.
[ToTyxHICTB enekTpoaBUTYHA (KBT) 11 mpuBOAY TpaHCIOpTEpa
PO3PaxXOBYETHCS 3a (OPMYIIOIO:
— k.l.VTp-a- M-ay Myakc. Pa
102'7,]TpaHCMic. 10°-C-S

+2 gcl-f Ly (1.73)

ae :

k - koedimeHT, 110 BpaxoBye MepEeBaHTAKCHHS B MOMEHT ITYCKY
(1,2...1,5);

| - KoediltieHT, 110 BpaX0OBYeE KOPCTKICTh CTPIUKH 1 OIip 00epTaHHIO
mkiBiB (1,2...1,3);
Nrpancmic. — KOEDILIEHT KOPUCHOI i TpaHCMICIT;

Myaxc. — MaKCUMAaJIbHUM BUXI] S€Ib 32 TOJUHY BITHOCHO JOOOBOTO
300py (0,15...0,3);

Ps. — Maca sins (55...60 r);
25





S - mUIsAX, IKUK MpOMJIe CTpIUKa 32 TOJUHY,M;
g - TOTOHHA Maca CTPIYKH, KI/M;
f - koedirieHT ommopy pyxy.

1.4.7. Po3paxyHOK CTPHKEHHSI OBellb.
3HarouM MOoroJjiB’s OBellb Ha (hepMi, TOMYCTUMUN Yac CTPUXKEHHS 1
NPOYKTUBHICTb CTPUTATIBHOTO arperary, BU3Ha4aeThes [X HeoOxigHa

KIJIbKICTD:

M
=D (1.74)

ne :M - morouniB’s oBenb Ha epMi, TOJIL.;

Q - NPOAYKTUBHICTH CTPUTAILHOIO arperary , Toj./ToI.;
t - TpUBaNICTh CTPUKEHHS OBELb Ha J00Y, TO.;

D - nomyctumuii yac cTpuxeHHs oBellb (7...12 nHiB).

BiamoBigHO A0 KIJIBKOCTI CTPUTAJIbHMX arperariB 1 iX TEXHIYHOI
XapaKTePUCTUKN BU3HAYAETHCS KUIBKICTh OOCIYTrOBYHOYOTO IE€pPCOHAIY.
Ha ¢epmax 3 moromis'sm Ouibmie 10 000 romiB OyAyroTh creliajibHI
MyHKTH, @ Ha MEHIMMX ¢epMax CTHKEHHS OBEIb IPOBOJATH B OJHIMN 13
BIBYAPEHb, AKY OYMIIYIOTH B1J] THOIO 1 BCTAHOBJIIOIOTH B HIA TUMYacCOBUI
CTPUTAJIbHAM ITYHKT.

1.4.8. Po3paxyHOK MiKPOKJIiMAaTy TBAPMHHUIbKOI0 IPUMilllCHHS.
MikpokiiMaT TBapUHHUIIBKUX TMPUMIIIEHh — 1€ CYKYIHICTh
G13UYHUX, XIMIYHUX 1 O10JIOTIYHUX MapaMeTpiB ix cepegoBuia. OCHOBHI 3
HUX - TEeMIepaTypa, BIIHOCHA BOJIOTICTh, IIBUIKICTh PYyXy MOBITPS, BMICT
IIKIJIMBUX Ta31B, YaCTOK MITY, MIKPOOPIraHi3MiB, a TAKOX OCBITJICHICTD,
10H13a11isl HOBITPS, yAbTpadioseToBe Ta IHPpaYEPBOHE ONPOMIHIOBAHHS.
HeoOxiaHl mapaMeTpu MOBITPSHOTO CEPEIOBUINA B TMPUMIMICHHSAX
dbepM 1 KOMIUIEKCIB 3a0€3MeUy0Th MIIAXOM iX BEHTHJIIOBaHHS (IOBITPO-
0oOMIHY), ONaJICHHsI, OCBITJICHHS, YJIbTPa(10JIETOBOrO Ta 1H(PpauepBOHOTO
OTNPOMIHIOBAHHS Ta 10HI3aIlil.

Po3paxyHOK BeHTHJIALLIL.
3a OCHOBY pO3paxyHKy BEHTWIALII TpUUMaiOThCsA (Pi3iosIoriuH1
HOpMaTuBU  (Aomatok 13) onTuManbHUX TEeMIEpaTypu, BIIHOCHOI
BOJIOTOCTI MOBITPS Ta TPAHUYHO JOMYCTUMOI KIJTBKOCTI IIKIJIMBUX Ta3iB.
KinpKicTh MPUTIYHOTO TOBITPS (M3/rog.), HEOOXiTHOTO ISl 3HU-KEHS
KOHIIEHTpaIlli BYTJEKUCIOTO Ta3zy J0 JOMYyCTUMOTO pPiBHS, pPO3paxo-
BYEThCS 3a (POpMYII0I0:
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_ Z{'(=1 Ci'm;
-G
ne : C; — KUTbKICTh BYTJIEKUCIIOTO Ta3y, 0 BUAUISIETHCS OJHIEI0 TBAPUHOIO
(MTHIIEI0) TIEBHOI CTaTeBO-BIKOBOI rpynu, Ji/roA. (Jomatok 14);
m; — KUIbKiCTbh TBapuH (NITHUIi)IEBHOI CTaTEBO — BIiKOBOI TpyIH, 10
3HAXOJUTHCS B JAHOMY MPUMIIIICHHI,
K - KIIBKICTh CTATEBO-BIKOBUX I'PYIT TBAPUH (IITHIII);
C1 - rpannyHO nomyctuMa KoHieHTpaiiss CO2 B IOBITP1 IPUMILIEHHS,
/M3 (Jlopatok 13);
C: - konuentpauis CO2 B 30BHimHEB0oMY nositpi (0,3...0,4 n/m3).
KinpkicTs mpuTiuHOTO NOBITPs (M3/TO11.), HEOOXIJHOTO IS

BUJIAJICHHS HAJTUIIKY BOJSHUX TapiB, pO3PaXxoBY€EThCS 3a (POPMYIIOH0:
u'256=1 Wi-m;

(dp—d3)y
ne: W;- BUIUIEHHS BOJIOTH OJHIEI0 TBAPUHOIO (NTHUIICIO) IEBHOI CTATEBO-
BIKOBOI1 rpynu, I/rof. (Jomatok 14);
d,- BMICT BOJIOTH B IOBITP1 MIPUMIIICHHS, I/KT CyX. moBiTps (7,5 I/KT);
d, - BMICT BOJIOTH B 30BHIIIIHHOMY MOBITP1, I/KT cyX. moBiTps (3,0 1/kT);
Y- TYCTHHA MOBITPS NPH 33JaHIi TeMIepaTypl IpUMIIICHHS

(npm t° = +10°Cy = 1,3 kr/md);
IL- KoeIIieHT, IKUK BpaxoBY€ BUITAPOBYBAHHS BOJIOTH 3 MOKPHUX
NOBEPXOHb NMPUMIIIEHHS ( 1711 KOPIBHUKIB 1 TEAATHUKIB - 1,07...1,25; nns
ceuHapHukiB - 1,09...1,30).
KinbkicTs nputiunoro mosirps (M3/ros.), HeoOXigHOro MIs BU-

JaJCHHS HAJUTUINKY TETUIOTH, PO3PaXOBY€EThCS 3a (HOPMYIIOH0:

Z?:l qi-m;
Cn'(tB_ts)'y’
ne : Qi - Temo, SKe BUAUISE 0JHA TBapHUHA (IITULIS) IEBHOI CTATEBOBIKOBO1
rpynu, kJlx/ron.;

Cu- TermmoemHicTh noBiTps (1 xJx/kr °C);

t, - TeMmmepaTypa NOBITps BCepeavHI npuMiilieHHs, °C;

t, - TemmepaTrypa MoBITPs 30BHIIIHLOTO cepeaoBuiia, °C.

JIJist molanbuX po3paxyHKiB MPUHMAEMO MOBITPOOOMIH Lyaxc.
(M3/roz.) HalOLIBIINIA 32 a0COIIOTHOO BEIMYMHOIO 3 YCiX TPHOX
pospaxoBanux: Lco,, Ly, un Lt

KpatHicTh TOBTpOOOMIHY PO3paxoBYETHCS 3a (POPMYIIOIO:

L
K = ===, (1.78)
Vi

Leo, , (1.75)

L, (1.76)

Lt = (177)
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1€ :Lyaxc - HAMOUIBINA KUTBKICTh TPUTIYHOTO TIOBITPS 32 a0COTIOTHOIO
. . 3 .
BEJIMIMHOIO 13 TPhOX po3paxoBanux pasime (L¢o,, Ly, 9a Li), m°/ron.;

V, - 00'em ipuMIIICHHS ,BU3HAYAETHCS JOOYTKOM JOBXHWHH Ha ITUPHUHY 1
Ha Bucory. (JJomarok 21).

3a nonomororo koedimienra K (KpaTHOCTI MOBITPOOOMIHY) 3HaUa-
MO THUM BEHTUJIALIT SIKUM MAXOAUTH sl KOHKPETHHUX 3aIaHUX YMOB.
IIpu K « 3 BUOUpaeThCs OpupoiHs BeHTWIIs, npu K= 3...5
- MPUMYCOBA BEHTUJIALIIS O€3 MiAIrpiBy MPUTIUHOTO MOBITPSI, pu K» 5
- IPUMYCOBA BEHTWJIALIA 3 MIAITPIBOM IMPUTIYHOTO TOBITPSI.

S0 npuiiMaeMo NPUPOAHIO BEHTHJIAALIKD TO PO3PaXyHOK
MPOBOJAUTHCS] HACTYITHUM YMHOM:

PospaxoByemo npupoasio tary (I1a) 3a popmynoro:

H=h(y2-v1) -9, (1.79)
ae : h - Bucora po3MillleHHsT BUTSKHHUX IIaXT, M;
Y2 - TYCTHMHA IOBIiTPS 30BHINIHBOTO CEPENOBHUINA, KI/M°,
Y1 - T'YCTHHA HOBITPS BCEPEAUHI IPUMILIECHHS, KI/M>;
g - NIPUCKOPEHHS 3€MHOTO TSKIHHS, M/C?.
IBUAKICTH TSITHU, M/C PO3PaXOBYEMO 32 (HOPMYJIIOO:
vV = % , (1.80)

ne : H - npuponus tara, 11a;
Y - T'YCTHHA MOBITPs, KI/M>(BU3HAYACTHCS K PI3HULSA T'yCTHHH
30BHILIHBOTO CEPEJIOBHUIIA 1 TYCTUHU MOBITPSI BCEPEIUHI TPUMIIIICHHS,
Y =v2—Y1).

Po3paxoByeMO 3arajibHy IUIOLlY BUTSHKHUX KAHANIB, M2 3a
dopmyJ1010:

L
F=—"= (1.81)
3600-v

IT01ma 01HOTO BUTSKHOTO KaHaly (IIaXTH), M> BU3HAYAEThLCA 3
dbopmyIioro:

F L 1.82
B.K._n1 ( )

Ie :
N-KUIBKICTh BUTSKHUX KaHAIIIB, IIIT.
Po3mip kaHaiay, M BH3HAYa€MO BHXOJISYH 3 YMOBH, IIIO:
a=b=\F,, (1.83)
71I¢ :a- MUpUHA KaHAITy, M;
b- nOBXKHMHA KaHAITy, M.
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B TUnoBUX MpOEKTax 3BUYANHO NPUUMAIOTHCA IIAXTH
KBaJpaTHOTO Mepepizy 13 cTtopoHoro kBaaparta 400, 500, 600, 700 MM abo
IPSIMOKYTHOTO TIepepi3y.

SKo npuiiMaeMo MPUMYCOBY BEHTHJISIIKD TO PO3PaAXyHOK
MPOBOJUTHCS HACTYITHUM YHUHOM. [TourHAaIOTh pO3paxyHOK 3 BU3HAYCHHS
HEOOX1THOTO MOBITPOOOMIHY /JI BUAAIICHHS 3 IPUMIILICHHS HAJIUILKY
BYTIEeKHCIOTH ( Lo, ), Hammmmky Bojoru (Ly,) Ta Haamuinky TemioTu (Ly)

— opmymnu 1.75 ...1.77. Jlani BU3BHaAYa€MO ILIOIIY IMONEPEUYHOIO
nepepizy nositponposoxy( M?) 3a Gopmyioro:

K;-L
F =3 MaKC.’ (1.84)
3600-v

ne : K; - xoedirmienT 3amacy B rpanunsx 2...3;
3 i€l GopMys MM MOKEMO BU3HAUYUTH PO3PAXYHKOBY
IPOIYKTUBHOCTH BEHTUIATOPA (M3/TO.) sIKa NOPIiBHIOE:
LB = K3'LMaKc.1 (185)
ToOT0, po3paxyHKOBa MPOIYKTUBHICTh BEHTHIISITOPA TOBUHHA OyTH B
2...3 pa3u OUIBIIOIO 32 MAKCUMAJIbHUN MOBITPOOOMIH B MPUMIIIEHHI.
Jlani po3paxoBy€eMO AiaMeTp MOBITPOIPOBOAY ( M ):

4F
D= \/; (1.86)

ae: m - umcio I[lidaropa (r = 3,14).
Po3paxoByemo nuHamiyHui Hamip BeHtuigropa (I1a) 3a
dbopmyIioro:

| (1.87)

7€ . Y -TyCTHHA NOBITPs NPH 3a/laHii TeMrepaTypi 30BHITHBOTO
cepenoBuIa, Kr/me,

Brpary nanopy no noBxusi nositpornpoBoay (I1a) pozpaxoByeMo
3a (OpMYJIOIO:

Al
Hl = ?-Ha ) (1.88)

ne : A- koediuieHt TepTs nositps B Tpy6i (A = 0,02 ...0,03);
| - noBxuHa MOBiTpONPOBOIY (PiBHE TOBXKHUHI MPUMIIIICHHS).

Po3paxoByemo BTpatu Hamopy Ha MicieBi nepexonau ( muodep,
3aciliHKa, 3BYXKCHHS, PO3IIUPEHHS, MPSMOKYTHI KOJIHA, OTBOpH) 3a
dbopmyoro:

Hy =) Z -H,, (1.89)
ae: ), Z - cyMma Koe(iIlieHTiB BTpaT HAIOPY Ha MICIIEBi MEPEXO/IH.
3HavyeHHs! KOe(III€HTIB MICIIEBUX OIMOPIB:
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KOJIIHO MPSMOKYTHE -1,5

KOJIIHO 3 KyTOM -0,5
3BYKEHHSI -0,1
PO3IIUPEHHS -0,2
mubep (3aciiHka) -0,9
Po3paxoByemo nmoBHuit Hamip BeHtuistopa (I1a) 3a popmyoro:
Hs = Ho + Hi+ Hy . (1.90)
BuzHauaeMo moTyXHICTh €1eKTpoABUTYHA (KBT) 3a ¢popmyroro:
L;-H, K
P = (1.91)

3600-1000-R;’
ne : R, - xoedirieHT KOPUCHOT Al BEHTHIIATOPA,;
K - koedilieHT 3amacy noTyxHocTi enekrpoapuryHa (K =1...2).
3a 3HAYEHHSAM MPOJTYKTUBHOCTI BEHTUJISATOPA Ly, MIOBHOTO HAIOPY
BEHTWIsITOpa Hy Ta MOTY>KHOCTI €JIEKTPOJABUIYHA BEHTUIIATOpPa P
BUOMpPAEMO BEHTUJISATOP 3a BiAmoBiaHUMH Tabnuisamu (Jomarok 20).

2. IIpoekTyBaHHSI BUPOOHHM Y01 TEXHOJIOTIYHOI JiHIl.
2.1. TexHoJI0TiYHi BUMOTIH.
[IpuBOAATECS 300TE€XHIYHI BUMOTH JI0 MAIlIMH 1 TEXHOJIOTYHOTO TPOLIECY,
AKUW Tpeda po3poOuUTH.
2.2.AHaJ1i3 ICHYIOYHMX TEXHOJIOTl.

[IpuBOoANTHCS JITEPATYpHUIN OTJIA TEXHOJOTIA 1 TEXHIYHHUX
3ac00iB 11 MeEXaHi3allli MPOEKTOBAHOIO IPOIECY, Ha OCHOBI 4OTO
3MIMCHIOETHCS BUOIP TEXHOJIOTIYHOI CXEMU, a TAKOXK MaIllUH 1 00JlaIHAHHS
U1 11 peadizariii.

2.3. Po3po0ka TeXHOJIOTiYHOI KAPTH TAa PO3PAXyHOK €KOHOMIYHOI
e¢(peKTUBHOCTI TEXHOJIOTIYHOIO MPoILeCy.
TexHosoriyHa KapTa BAPOOHUYOTO MPOIECY CKIANAETHCA 3a (HOPMOIO
MPUBEICHOIO B TaOHII 3.

B rpadi 1 npuBoauThCs nepenik onepaiiii B TEXHOJIOTIYHIMI
MOCJI1IOBHOCTI X BUKOHAHHS.

B rpadi 2 Bka3zyroTh po3MipHICTh BUKOHAHHS OTEpalliii: B
oAMHHULAX o (Ta), Baru (1), 06’ emy (11 a60 M%), TOHHO-KiTOMeTpax (T-
KM), 200 B KUIBKOCTI 0OCITyTOBYBaHUX TBapHH (T0J1.) YU KOMIUIECKTIB
oOmagHaHHS (KOMIL.).

Piunuit 006’em poOit (rpada 3) 3 miAroTOBKH 1 po3AaBaHHsI KOPMiB
Ta 1HIIUX BUPOOHUYUX TPOIIECIB, Ki BUKOHYIOTHCA Ha epMi(KOMILIEKCI),
OepeTbCsi Ha OCHOBI PO3paxXyHKIB MpuBeaeHUX B po3auti 1.4. [Tnoma
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MOCIBY KOPMOBOI KyJIbTYpH (Ta) , HE0OOXiHa AJisI 3aJI0BOJICHHS TOTPEO
dbepMu (KOMITJIEKCY) B TIEBHOMY BHJI1 KOPMY, PO3PaXOBYETHCSA 3a
dbopmyioro:

Gpqu.‘Ks

yK.K. ’

1€ : Gpivy - PIYHA TTIOTPEOA B IIEBHOMY BUJ1I KOPMY IS hepMU
piun.” P p y pMy P

F = 2.1)

(KOMILIEKCY), T;
VYx - BpOXaWHICTh KOPMOBOI KYJbTYpH, T/Ta.

K, - xoedimieHT ctpaxoBoro 3amacy (1.2...1,5).
BpokaitHicTh KOPMOBOI KYJIBTYPH PO3PaXOBY€EThCS 3a (HOPMYIIOLO:
100-W;
Vi = Vour———, (22)
100—W,

ne :Vsu - BpOXKaMHICTB 3€JI€HOI MacH, T/Ta;
W, - Bousoricts 3enmenoi macu ( 80...87%);

W, - Bosorictb KOpMOBOi KynbTypu (ciHa - 18...20%; ciHaxy

50...55%; cunocy - 65...70%).

Tabnuys 3.

TexHoJ10TIYHA KApPTa BUPOOHUYOI0 NPOLECY

Hasga O06’eM poOIT Tepmian | Ma- |IIpo- | Tpu- | Heo0-

omnepaiii NPOBEACHHS | IIMH | AyK- | Bajl- | XiJIHA
i pooiIT a abo | TUB- | CTh Kb~
Omu | Piu | Jo6o | IToua | Tpu | Mexa HICTB3 | pOOOT | KICTh
- - | -Buit | -Tox |-a- |-HI3M |al U Ha MaIlu
HUI[l | HH JICT ron n00y, | HYH
BUMI | b 3MiH- | TO/I. Mexa-
-py HOT'O HI3MIB
qyacy
1 2 3 4 5 6 / 8 9
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lIpooosoicenns mabn.3

K-1p 3aTpartu [Ipsami ekcrutyaTaliifHi BUTPATH, TPH.
obci mpari,
y- JIFOZL./TOL. Ha ogunuiro pobotu Hagec
TOBY- b
00T : ,
o Ha |Hage |Omna |Amo |Big- |Bap- |Bap- |Bcsor 06 M
Henco | O [CB | -Ta |p- | paxy |TiCTBC |TiCTBI |0 podit
-Hrfn - 00’e¢ | mpami | TH3a |- T a-JiMBa | BUTpa
a 1y HU- | M - BaHH |GHEp- |iMac- |T
- IO IMWH |1 HA |11l TUIb-
- 1 Big- | pe- HUX

IUHY PO | pe
. 00- paxy | MOHT mare-

TH - 11H. piajiB
Mexa-
: BaHH
Hi3M

s

11 12 113 14 15 16 17 18 19 20

Jo6oBuii 06’em poOIT (rpada 4) BU3HaAYa€eTHCS 3a (PopMyJIamMu:
0J151 onepayii 3a20miéni KOpmis

F
e 06. - ] 2.3
! Tsar. ( )
0J151 BUPOOHUYUX NPOYECIB, K BUKOHYIOMbCS HA (hepmi
Op
06. = =, 2.4
O106. Tp. ( )

ne: T,,r.- TPUBATICTD 3ar0TiBIII JAHHOTO BUAY KOpMY, HIB (Tpada 6);
O - piuHuii 006’em pooOIT (rpada 3);
T, — pl4uHa TPUBAJTICTH BUKOHAHHS JaHOTO BUJY POOIT, JIHIB.

Tepminu BukoHanHs poOit (rpada 5 1 6) npuitMaroThCsl Ha OCHOBI
JTAHUX arpOTEXHIKU, JOCBIIY MEPEAOBUX TOCIOAAPCTB 1 MPUHHATOI TEXHO-
Jorii  yTpuMaHHs TBapuH (mTuill). KilibKiCTh AHIB CTIMJIOBOTO MEpioay
npuiimMaeTbcss B yMoBax Ykpaimm 210...220 1HIB, TpUBAIICTh
MacOBHIIHOTO Tiepioay 145...155 aHis.

B rpadi 7 BKkazylTh MaIlMHU 1 MEXaHI3MHU 3 JOMOMOIOK) SIKHUX
BUKOHYETHCSI JaHa poOoTa. MalivHy [Ji BUKOHAHHS KOXHOI oreparii
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Tpeba BUOMpATH BUXOASYHU 3 ii SKOCTI, MAKCUMaJIbHOI MPOJAYKTUBHOCTI,
MMOBHOT'O BUKOPHCTAHHS 11 MOTYKHOCTI 1 MiHIMQJIbHUX 3aTpaT Ha OJIMHUIIIO
po6oTu. MamuHyu TOBUHHI OyTH Y3rO/JK€HI B TEXHOJOTIYHIN JiHIT B
IPSITKOBOCTI 1 B IPOIYKTUBHOCTI.

[IpoayKTHUBHICTH arperaty (3a TOJMHY 3MIHHOTO 4acy), SKui

BUKOHY€ OJHY 3 OIlepalliii 3aroTiBii kKopMiB (rpada 8), ra/roj. cKiaaae:
Qrox. = %, (2.5)
T,

ne:Q,,, - 3MIHHA TPOJYKTUBHICTb arperary;
T,y — TPUBAIICTH 3MiHHU, TOJ.
3HadeHHs (@, , Fa/TOMA. MPUUMAIOTHCA 13 301pHUKIB TUTIOBUX HOPM
BUPOOITKY 1 1HIIIOI IOBIAKOBOI JITEpaTypH, a00 PO3PaxOBYETHCS 3a
dbopmyoro:

Qsn. = 0,1-Vp-BpTaw - 7, (2.6)
ne:Vp - poboya MIBUAKICTh pyXy arperaty, KM/To/.;
B, - poOoua mupuHa 3axBary arperary, M;
T - Koe(iIi€eHT BUKOPUCTAHHS Yacy 3MIHH.

[IpoayKkTUBHICTH arperary (3a roJluHy 3MIHHOT'O 4acy),
MPU3HAYEHOTO I MeXaHi3allii BAPOOHUYMX MPOILIeCiB Ha depMi
(KOMILIEKC1), BUOMPAETHCA HAa OCHOBI PO3PaxXyHKIB, MPUBEIACHUX B PO3ALII
1.4, Ioro TEXHIYHOI XapaKTEPUCTUKHU 1 T.II.

B nanpy>keHi nepioau AOLIBHO opraHizoByBaTH 1,5 ...2-x
3MiHHY po0OOTY arperaTiB Ha 3aroTiBiji KopMiB ( rpada 9). KinbkicTh roguH
pOoOOTH MallIWH 1 00JaJHAHHS TBAPUHHULIBKUX (PepM Ha 100y
BU3HAYAETHCS B 3aJI€KHOCTI BiJ] YMOB 1X ()YHKIIOHYBaHHS (JIUB. pO31II
1.4).

HeoOx1aHa kinbKicTh arperatiB (Tpada 10) BusHayaeTbes 3a
bopmyIoro 2.7 1 3a0KPYTIOETHCS A0 LIJIOTO YUCIa B CTOPOHY
301JIbIIIEHHS

6;(06.
Qroa. 'Tao6. ,
e : Ty o6 - KUIBKICTb TOJUH pOOOTH arperaris Ha a00y.

B rpadi 11 Bka3yeThcs KUTBKICTh IEPCOHAITY, SIKa OOCITYTrOBY€E
OJIVH arperar (BKJII04atoud MeXaH13aTopiB, JOMOMIKHUX POOITHHKIB
OMepaTopiB MAIIMHHOTO AOTHHS 1 T.11.).

3aTtpaTu mpartii (Jr01. TOJ.) Ha OAMHUII0 poOoTHu (rpada 12) Ha
pluHUii 00’ €M pOOIT PO3pPaxOBYETHCA 32 (HOPMYIIOIO:

Npepc.
31'[ = 1
Qroa.

narp. = (27)

(2.8)
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JI€ : Npepc, = KUIBKICTH 00CITyTOBYHOYOTO MEPCOHAIY, YOI

3aTtpaTu mpaill Ha Becb 00’ eM poOiIT (rpada 13) BU3HAYAETHCSI MHOXKEHHSIM
IUTOMOTO MoKa3Huka (rpada 12) Ha piunuii 06’em (rpada 3).
Omata mpaii o0cmyroByro4oro nepconany (rpada 14) 3
PO3paxyHKY Ha OJMHUIII0 pOOOTH PO3PaXOBYETHCA 3a (POPMYIIOIO:
mq-Illy+my-Ily+---+my -1l

C, =
' Qro,q.

7e : Mg,M2,My - KUIBKICTh POOITHHUKIB, 1110 0OCIYTOBYIOTh arperar 3a
kBaiikaissMu (po3psaaMu);
IILID,[1z- omnnara mpaii 3a TOAUHHY HOPMY BHPOOITKY pOOITHHKA
KOKHOTO pO3psly BIAMOBIIHO 3 Tapudikaiiero poOIT 1 JACHHUMHU
Tapu(PHUMH CTaBKaMH, TPH./TOJI.

AmopTu3ariiiiai BiapaxyBanns (rpada 15) Ha OgUHUIIO pOOOTH
BU3HAYAETHCS 32 HOPMYIIOLO:

Comt®r g Dwln (2.10)
100'Qroa.'TT 100'Qro,q.'TM

ne :b., by - BLANOBIIHO OanaHCcOBa BapTICTh EHEProMalIMHU (TPAKTOPA,
aBTOMOOLIISI, CAaMOX1JHOTO KOMOalHa 1 T.1.) 1 CUILCHKOTOCIOIAPCHKOT
MAaIlliHU, TPH.;
a,a, - BIAMOBIAHO 10 HOPM, aMOPTHU3alLlliTHI BiApaxyBaHHs BiJl
0ajaHCOBOT BapTOCTI €Hepro- i cimbrocnmarimuan, % (Jomarox 18);
T, ,T,- BianoBigHa (paKTUYHA TPUBAIICTH BUKOPUCTAHHS IPOTSITOM POKY
€HEepro- 1 CUIbIrOCHMAaIIWH, TOJ,.

BingpaxyBaHHsS Ha HOTOYHUN PEMOHT 1 TEXHIUHE
00CIIyroByBaHHALMX arperariB (Tpada 16):

Cs = By Pr + By Py

100'Q1“0A.°THOpM.T. 100‘QI‘O,L[.'THopM.M.

ne : P, , P,- BIATIOBITHO 10 HOPM, BiJIpaxyBaHHsS HAa MOTOYHUM PEMOHT 1
TEXHIYHE 00CITyTOBYBaHHS €HEPro- i cimprocnmMamuiu, % (Jomarok 18);
Taopm.t. Topmm.~ BIIAMOBIJIHO HOPMATUBHA TPUBAJIICT BUKOPUCTAHHS
IPOTATOM POKY €HEpro- i cutbrocnmarmad, rof. (logarok 18).

Bapricth BUTpaueHoOi Ha OTUHUITIO POOOTH E€IEKTPOEHEPTii
(rpada 17), rpH.:
Ca

. (211)

W'Se
- '
QI‘OA.
ne : W - BUTpaTu elnexkTpoeHeprii Ha roguHy poooTH, kBT/rox.;
Se- BapTICTh OJIHIET KUIOBAT-TOJIMHU €JIEKTPOEHEPrii, TPH.
BapricTh BUTpaueHOro Ha OJMHUIIO0 POOOTH MavBa i
MacTUJIbHUX MartepiaiiB (rpada 18):

(2.12)
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N,-g-S
Cs= —<Ion (2.13)
Qropn.

ne : S, - KOMIUIEKCHA IiHa 1 KT manuBa (Inu3eIbHOT0), TPH.;
N,- edpexkTuBHa NOTYXKHICTb IBUTYHA , KBT;
g - muTOMAa BUTpaTa najausa, Kr/KBT/ro.
[Ipsami ekcrutyaTaliifHi BUTpATH Ha BUKOHAHHS OJMHUII pOOOTH
neBHoro Buay (rpada 19) BusHavaroThes 3a popmynoro:

C = C1+Cot(Ct+CatCs, (2.14)

IIpsimi excrulyaTaliiiHi BUTpaTH Ha Bech 00’ em poOiT (rpada 20)

BHU3HAYAIOTHCSI MHOKEHHSIM 3HaUeHHA rpadu 19 Ha piuHuii 00’em
pobit(rpada 3).

3. Po3paxyHOK NOKa3HUKIB €eKOHOMIYHOI e(DeKTUBHOCTI.
B npomy po3aunl aHami3yrTh 3aTpaTd Ipall Ta MpsMl eKCIUTyaTalliiHi
3aTpaTd Ha BHUKOPUCTAHHS 3aJJaHOr0 TEXHOJOTiyHOro mnpoiuecy (i3
TE€XHOJIOTTYHOI KapTH).
4, OxopoHa npaui Ta NPOTUIIOKEKHI 3aX0/1H.

B 11boMy po3/1i11 BKa3yloThCsi BAMOT'H O CTBOPEHHS O€3MEUYHUX YMOB
npartli Ipu poOoTi 1 00CTyroByBaHH1 TBApHH 1 MaIlIUH HA Pepmi
(KOMILIIEKC1), @ TAKOK BUMOTH 1 HOPMH MOXKEXHO1 0e3neku. Oco0nuBy
yBary Tpeba 3BepHYTH Ha 3aX0]H, sIK1 nepeadadae caM CTyJEHT Npu
EKCIUTyaTallli 3alpOEKTOBAHOI0 TEXHOJIOTTYHOI0 00JIaTHAHHS:
OTOPOJXKEHHS, CIIENOAT, 3a3€MJICHHS 1 T.II.

S. BUCHOBKHM.

BucHOBKHU SBIISIIOTH CO0OI0 BHUpaX€HE B MEBHIN (Gopmi (B IEKLITBKOX
MYHKTaX) PO3KPUTTS OCHOBHUX PE3YJbTATIB, OTPUMAHUX B MIPOIIECI
MPOCKTYBaHHS.

B Hux BiioOpaxaeTbes:

- ICHYIOUHI CTaH MeXaHi3allii BUpOOHUYHX MPOILECIB Ha PepMi
(KOMILJIEKC);

- OOrpyHTYBaHHS HEOOX1THOCTI BUKOPUCTAHHS HOBUX MAaIlMH 1 MEXaH13MIB
JU1sl cydacHUX (hepM (KOMILIEKCIB);

- CKJIaJl MAaIllMH 1 MEXaHI3MiB HEOOXIJHUX JisI 3alpOEKTOBAaHOI (pepmu
(KOMILIIEKCY);

- eKOHOMI4Ha €()eKTUBHICTh BIIPOBAKEHHS PO3pPOOJICHOT JiHIT;

- peKOMEH/Iallll 3 peani3allii pe3yJbTaTiB KypCOBOTO MPOEKTY.

6. IlepeJtik ucTiB rpagivyHOl YACTHHH.
JIuct 1. Cxema reHruiany TBapUHHHUIIBKOIT (pepMu (KOMILIEKCY ).
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JTOJIATKHU

Jlomarok 1

TutynbHa cropinka (dpopma)

MIHICTEPCTBO OCBITH 1 HAYKH YKPAIHU )
JbBIBCbKHU HAIIIOHAJIbBHUW YHIBEPCUTET BETEPHHAPHOI
MEJUIHWHUA ta BIOTEXHOJIOT'IM im. C.3. I’/ KUIIBKOI'O

Kaghedpa 6e3neKku supobHUUMBA Ma MexaHi3auyii mexHos102iYHUX npoyecie y

meapuHHUYymasi
KYPCOBUU ITPOEKT
3 nucuuIutiag «MalvHy 1 MeXaH13MHU Y TBAPUHHULITBI»
Ha TeMy: « MalluHu 1 MeXaH13MH1 JIsl KOMIUIEKCHOT MeXaHi3allii Ha
T'OJIIB 3 JIETAJIBLHOI PO3POOKOI0 BUPOOHUIO—TEXHOJIOTTYHOT JIiHIT
CrynenTta (-TKM) _-TO KypcCy niarpynu bT®

Hanpswm nigroroBku — 6.090102 «TexHooris
BUPOOHMIITBA 1 TEPEPOOKHU MPOAYKIlii TBAPUHHUIITBA
CrnemianeHicTh - 6.090102 «TexHooris
BUPOOHMIITBA 1 TEPEPOOKHU MPOIYKITIi TBAPUHHUIITBA

[IpizBumie Im’s mo — 6aTHKOBI CTyACHTA

KepiBauk
HamionanepHa mkasa
KinpkicTe OaiiB Ominka ECTS
UneHu Komicii:
(miamuc) (mpi3BuIIe Ta 1HILIAIIH)
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(Tmiamuc) (mpi3BHIIE Ta 1HIIIATN)

(miarmc) (mpi3BuIIe Ta iHIIIAIN)

JIbBiB 2017 pik

3aBIaHHS
Ha xypcoBe npoekTyBaHHS 13 TUCHUIUTIHN « MalliiHu 1 MeXaH13MHU Y
TBapUHHUIITBI) CTyJEHTA (-TKH)

__-TO Kypcy HiATPYNN CTaliOHAPHOTO BIAUIEHHS bBio10ro-TexXHOM0ri9HOTO
(dakyabTETy
Mudp

Tewma:

Buxinni mani:

1. N= TOJIIB
2.

3.

[.Po3paxyHKOBO-TIOSICHIOBAJIbHA 3aMKCKA, SIKAa BKIIIOYAE: (MMMTAHHS, 10
M1ISITal0Th po3po0iii)

II. I'pacdiuna yacTuHa:

JIuct 1. Cxema mnany pepmu
bepmu.

Jlucr 2.

Jlucr 3.

JlaTa Bugadi 3aBaaHHS
«_» 2017 p.
TepmiH 3aKiHUCHHS IPOEKTY:
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KepiBHuk

« »

2017 p.

JlomaTok 3

IIpumipHi 1000Bi pauionu AJjis AIHHKUX KOPiB B 3MMOBMH MePioj, Kr
(wagiit 10 — 15 kr Ha KopoBY)

Tun rogyBaHHsI TBApUH
Bun CustocHM ! CuiocHo- !  CuJjocHo-
KOpMy | kopeHeOyab00- ! skoMOBHIA!
MJIOTHU M !
C1iHO BHKO- 2—-3 2-3 2-3
BIBCSIHE
Comoma 3-4 3-4 3-5
Cuitoc Kykypya- 22 - 24 20 - 22 16
3IHUNA a00 ClHAX
Kopene0dynb00- 6-9 12 - 16 2-3
IJIOIU
JKowm cBkuit - - 18 - 20
a00 KHUCIINN
KonnenrpoBani 25-4 25-4 25-4
KOpMU
Mesca 0,5-0,8 - 08-1
Bcernoro: 36 - 45 40 - 49 45 - 52
JlomaTok 4

IIpumipHi 71000Bi panionn AJs CBUHEl B 3MMOBHI MEPioa, KT

Buja xopmy Matkn Matku MoJoaHak CBuHI Ha
CYNOPOCHi MiICUCHI 2-4 mic BiArOiBJII
KonrenTpo- 2,5 4.0 1,5 2,0
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BaH1 KOpMU

KopeneOyiib- 3,0 50 1,0 2,5

OoIUIOaH

Kom01H0BA- 3,0 5,0 - 3,0

HHUM CHUJI0C

Biraminna 1,0 0,6 0,2 0,5

MYyKa

Bceboro 9,5 14,6 2,7 7,0
Jlogatok 5

IIpumipni 1000Bi panionu Jisi 0Bellb B CTilJIOBMH NMePioa, Kr

Bux kopmy KinbKIiCTh KOPMY Ha I'0JIOBY,KI
I'py06i1 kopmu 3,5
B T.4. C1HO 1,7
COKOBHUTH KOPMU 4.7
B T.4. CHJIOC, CIHAX 4.0
KonniearpoBani kopmu 0,2
Bcroro 8,4

JlomaTok 6

IIpoTumoxke:xHi pO3pUBH MiK NPUMILLIEHAMH, M

Cryninb Po3puBu npu cTyneHi BOrHeCTIMKOCTI CyCiIHbOL
BOTHECTIHKOCTI OyaiBJi, M
OyniBeib 11 11 V1V
II 10 12 16
111 12 16 18
V1V 16 18 20

Ipumitka: 1o Il cTyneHs BOrHeCTIMKOCTI BIIHOCATHCS KOHCTPYKIIIT 3
HE3alMHUCTUX MaTepialiB,
1o 11 — 3 Baxkp3aliMUCTUX MaTepiaiiB,

1o IV 1V — nepesa.
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CaniTapHi po3puBH MK NPUMIIIEHHSIMH, M

Jonarok 7

Ha3za |Po- |Te- | Ko- | Mouso- | Ckiaan | I'noe | CBu- | Kop- | IITtam
CIIOpY- | AW- |JIAAT- | piB- | YHO- | KOP- |CXO0- |HAp- |MO- | HHK
I Jb- | HUK | HUK | -10I- | MIB BHIIE | HUK | IIeX

He JIbHUM

BijI- 0J10K

Jui-

Jie-

HHSA

1 2 3 4 3 6 / 8 9 10

Ponu- - 30 | 30 | Ilp ILp 40 60 IL.p -
JIbHE
BIT1-
JICHHSI
Tensar- | 30 | 30 | 30 | Ilp ILp 40 - IL.p -
HUK
KopiB- | 30 | 30 | 30 | Ilp IL.p 40 - ILp -
HUK
Momno- |ILp | ILp | Il.p - IT.p 100 - 40 -
YHO-
-101J1b-
HUU
0JI0K
Ckman | ILp | Ilp | ILp | ILp IT.p 40 I[lp | ILp IT.p
KOPMIB
I'noe- 40 | 40 | 40 | 100 40 - 40 40 -
CXOBU-
NS
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Csunap | 60 - - - IT.p 40 30 Il.p -
HUK

[Tponosxenns Tadbmui (JomgaTox 7)

1 2 3 4 5 6 7 8 9 10
Kopmo-| Il.p | Il.p | Ilp | 30 | Il.p | 40 | ILp - 120
ex
[Tram- - 120 | 120 | 150 | 120 | 300 - 100 | 60-
HUK -120

I1.p — OpOTUNIOKEKHUN PO3PUB, IKUN 3aJI€KUTh BlJ BOTHECTINKOCTI
OyIiBeIb

JomaTok 8
HlisbHICTH i BOJIOTICTH KOPMIB
Bux kopmy Cepenns Cepennst NIVIBHICTD,
BOJIOTICTh,% Kr/m°
1 2 3
Bypsik kopMoBuUi 75 570 - 650
bypsk 1ykpoBuit 75 585 - 670
MopkBa KOpMOBa 75 560 - 575
Kapromis 75 650 - 730
KopeneOynboormnoau 75 750 - 800
B MOJIPIOHEHOMY
BUTJIAI1
KoHiienTpoBani kopmu 15 500 - 550
B MOJIPIOHEHOMY

BIJISL1
3eneHa Maca B 60 250 - 300
noApiOHEHOMY
BUTJIAII
Cunoc KyKypya3s- 65-75 500 - 650
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HUM B TPaHIE]
Cuno KyKypya3ssHui 65— 75 250 - 300
MiCJIsl HABAaHTaXKEHHS
IICK - 5
Cinax B TpaHIIel 45 - 55 450 - 550
abo B OamTi
1 2 3
Cinax miciig HaBaHTa- 45 - 55 250 - 300
kenns [1CK-5
KopMmoBi cymim s 60 - 65 250 - 400
BPX (opieHTOBHO)
KopMoBi cymiii st 65— 75 700 - 800
CBHUHEHN (OPIEHTOBHO)
['panyJsibOBaHI KOpMU 10-12 600 - 700
JlomaTok 9

Hopmmu ButpaT Boau Ha 1 rosioBy TBapuH a00 nruii

Bujau TBapuH i nruii Hopmu BuTpaTu Boau, /100y
KopoBu Mo104HI 100
KopoBu M’sicHi /5
buku i HeTenl 60
MonoaHsik 30
Tensita 20
BiBui nopocii 10
MonoaHsIK OBEllb 6
CBUHOMATKH 3 TOPOCSITAMH 60
CBUHOMATKH CYNIOPOCHI 25
Knypi 25
ITopocsita 5
CBuHI Ha BIITOAIBIII 1 MOJIOJTHSK 15
Kypu 1
[aaukn 15
Kauku 1 rycu 2,0
Kpomi 3,0
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B HOpMU CriOKMBaHHS BKJIFOYEHI BUTPATH BOJIM HA MUTTSI IPUMIIICHb,
KJIITOK, MOJIOYHOT'O TIOCY 1y, IPUTOTYBaHHSI KOPMiB, OXOJIOJKEHHSI MOJIOKA

Jonmatok 10
J{o00BM BUXi/I THOIO /IJISl PI3HUX BU/IiB TBAPUH
Bujau i rpynu TBaHUH Kaua, kr Ceui, Ja
Knypi 9,0 6,0
CBUHOMATKH 9,0 8,0
CYIOpPOCHI
CBHUHOMATKH IT1JICUCHI 12,0 10,0
PeMOHTHUN MOJIOIHSIK 50 2,5
Mosnonasak 2-4 micsil 2,5 0,8
CBUHI Ha BIATOIIBII 5,0 3,0
BPX 20 - 30 20
Mononusak BPX 10-20 20-40
BiBmi 15-25 -
IITuns nopocna: Kypu 0,24 -0,29 -
KAYKH 0,55 -
1HIUKA 0,43 -
JlomaTok 11

/lo0oBa BUTpaTa BOAM AJIs1 NPUOMPAHHA THOKO NIPH YTPUMAHHI
TBAPHUH HA INIJIMHHMX MIJIOrax, J HA T0JIOBY

Cnocoon BPX CBuni
NPpUOHPAHHS THOIO
[IpsiMuii r1i1po3MHUB 40 - 50 15-20
Peunpkyndiiitna 15-20 5-8
cucTema
BixcriiiHO-TOTKOBA 10 -15 4-6
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CHCTCMA

CamMoTiyHa cucrema

JomaTok 12

J1000BI HOpMU BUTPATH MiJACTUIKH IJI51 PI3HUX BUIiB TBAPUH

Bujau rBapuH Cyxa cojioma, Kr Cyxuii Top¢, Kr
be3npus’s3ue
yrpumanHsa BPX:
KOpPOBH 0,5-6,0 3,0-6,0
MOJIOJHSK CTapIIe 05-5,0 20-40
POKy
IIpuB’sA3HE yTpUMaHHSA
BPX:
KOpPOBHU 25-3,0 2,0-3,0
MOJIOJHSK CTapIIe 15-20 1,2-20
POKYy
MOJIOJHSK JI0 POKY 1,2-1.8 10-15
CBuH1 10-20 15-20
BiBmi 0,3-0,5 -
[Trus 0,05-0,1 15-3,0

JlomaTok 13

IIapaMeTpu NOBITPAHOI0 CepeOBHUINA NPUMIIIEHb JAJIs1 YTPUMAHHSHA

TBApPHH i ITUILI

Teapunauubke | Ontu- | Bignoc- | OnrTu- JonmycTuma

NPUMilleHHS MaJbHAa | HA BOJIO- | MAJILHA KIJIBKICTD
TeMime- |TricTh IBU/- HIKiAJIUBHX
parypa | moBiTpd, | KICTh rasiB B NOBITPI,
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noBiTps, | %0 NnoBiTpH, J/M
°C M/c
CO2 NH3
1 2 3 4 5 6
KopiBHUKH i NpUMillIEeHHS JJI51 MOJIOJTHSIKA

IIpuB’s3He 8 80 - 85 0,5 2,5 0,5
yTPUMaHHS
be3npus’s3He 5 80 - 85 0,5 2,5 0,5
YTPUMaHHS
Poaunbue 10 70 0,3 2,5 0,5
BIIUICHHS

1 2 3 4 5 6
TensaTHuk 5 75 0,3 2,5 0,5
JloinbHe 15 70 0,3 - -
BIIUICHHS

CBHUHApHUKH
s XxolmocTux 1 12 75 0,3 2,5 0,5
JIETKOCYTIOPOCHUX
MaToK 1 KHYpIB
Jlst mopocsT 16 70 0,2 2,5 0,5
1 PEMOHTHOTO
MOJIOJHSIKA
Jl71s1 BayKKOCyTIO- 18 70 0,15 2,5 0,5
POCHUX MAaTOK 1
MMJICHCHUX MaTOK
3 MPUILIOJIOM
s ceuneit B 1-i1 18 75 0,3 2,5 0,5
nepioJT BIATOAIBII
Jlns cBuHEH B 2-1 16 75 0,3 2,5 0,5
nepioj] BIATOIBII
BiBuapHni

Jy1st yTpuMaHHsI - 80 0,5 3,0 0,5
OapaHiB,MaToK,
MOJIOTHSKA TT1CII
B1JIOMBKH
PonuneHe Bia- 15 75 0,2 - -
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IJIEHHS B TEII-
JINIT
IITamHukn
st nopociaux 12 - 16 60 -70 0,3 2,5 0,5
Kyp
Il 1HIUKIB 12 - 16 60-70 - 2,5 0,5
Jlmst kauok 7-10 70 - 80 0,5 2,5 0,5
JI1s1 MOJTOTHSIK 22-12 | 60-70 0,2 2,5 0,5
Kyp Bix 1 10 210 | 24 -16
JTHIB
Jlmst MomogHsIKa 22-18 | 60-70 0,2 2,5 0,5
1HIUKIB B 1 110 24 - 16
18 nHIB
1 2 3 4 5 6
Jlmst MomogHsIKa 22 -7 65-75 0,2 2,5 0,5
Ka4yok Bia 1 10 22
180 nuiB
B ancenpHUKY — TemIiepatypa IpH IiJIOTOBOMY, B 3HAMEHHUKY —
KJIITKOBOMY YTPUMAaHHI.
Jonatok 14

KiabkicTh Temia, ByrjeKucJI0TH i BOASHUX MAPiB, AKI BUTIAIOTH

TBAPUHMU | ITHIS

Bun rBapuH Kusa KinbkicThb, 1ka BualIsg€eTbcsa Ha 1 Kr
Maca “KMBOI Macu
BIJILHOTO BYIJIEKHC- BOJISIHUX
TeIia, JIOTH, napis,
k/lx/rox J/roa r/ro]
1 2 3 4 5
Koposu 300 1825 90 288
CYXOCTIHI 600 2800 138 440
Koposu 300 1950 06 307
JAKTy04l 600 2880 143 455
( 3 HagoeM 10
1)
Koposu 400 3540 175 560

46






JAKTy04l 800 4550 225 721
( 3 Hamoem 30
)
Tensara: 50 524 26 83
o 1 micsms
Bix 1 1o 100 850 42 135
3 MICALB
Bix 3 10 150 1150 56 183
4 MICAIIB
1 2 3 4 5
CBuHI1 Ha 100 970 47 132
BIATOIIBJI1 300 1700 33 230
CBHUHOMATKH: 150 940 46 129
CyIIOpPOCHI 150 2030 99 276
II1JICUCHI 3
OPOCSATAMH
Jopoci: 15-1,7 28,5 1,7 51
KypH SI€THOTO
HaIPSMKY
Ipu yTpH-
MaHHI B
KJIITKaX
Kypu npu 15-1,7 33,1 2,0 5,8
yTpUMaHH1 Ha
I117U1031
Kauku nipu 3,5 20,1 1,2 3,6
yTpUMaHHI Ha
111031
JlomaTok 15
KoediuienTn MicueBux onopis
Ha3Ba micueBoro 3HaYeHHA Ha3Ba micueBoro 3HaYeHHA
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onopy onopy
Kounino npssmMokyTHe 1,1 3HIKEHHS TIepepi3y 0,29
F/If =10
Komnino 3 kytom 120° 0,55 | 3mmkeHns nepepizy 0,21
FIf =25
Komnino 3 kyrom 150° 0,20 | 3HmKeHHs HEPEPi3y 0,81
FIf =0,1
BiaBix 3 BigHOIIEHHAM 0,25 3HIKEHHS TIepepi3y 0,25
R/D=1 F/f =0,5
BiaBizg 3 BIZHOIIEHHAM 0,20 Hpocens abo 3acyBka | 0,01-0,08
R/D=2
BiaBix 3 BigHOIIEHHAM 0,15
R/D=3
Jlonatok 16

KoediuienTn Teriosiggavi

KoHcTpyKitisi oropoa:keHHs ToBmuHa Kk Ix/mM?ron.’C
OTrOPO/IsKEHHS,
MM
LlernsiH1 CTIHK 3 BHYTPIIIHBOIO
MITYKaTypPKOIO:
B IMIBTOPH LETJIN 395 55
B JIBI LIETJIN 525 44
B JIB1 3 IIOJIOBUHOIO LIETIN 655 37
JlepeB’siH1 BIKHB : OJJMHAPHI - 208
IMOIB1MH1 - 96
Bopota : oauHapHi - 167
[MOJIB1MHI - 83
[TepexpuTTs cTei AOMIKAMHU - 42
TOBIIUHOIO 35 MM 1 TE€PMOI130JIAII1M-
HOIO 3aCHITKOIO
JlomaTok 17

HopMmu BUTpaTH napu Ha BUPOOHUYI npouecH

Ha3zga onepamii

Burpara napu , Kr
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3amnaproBaHHs 1 K KopeHeOyIb0OIIO 1B 0,15-0,20
3anaproBaHHs |1 Kr noipiOHEHUX KOHII.KOPMIB 0,20 -0,25
3anaproBaHHs |1 Kr cOJIOM’STHOT Pi3KU 0,30 - 0,35
Harpis 1 1 Bogu Big 7 mo 87°C 0,20 — 0,25
Onanenns 1 M3 npumimenns kopmorexy 0,50-0,75
(3a 1 rox.)

Jonatok 18

PiyHe 3aBaHTaKeHHH | HOPMHM AMOPTHU3ALIMHUX BiJipaxyBaHb

Mapka HopmaTusHe Hopma piunnx
piuHe BipaxyBaHb
3aBaHTaKeHHs, | % 10 0aJaHCOBOI
roj. BApPTOCTI
Amop- | Ha mo-
TH3alii- | TOUYHUH
Hi Bia- PEeMOHT
paxy- i TexHiv-
BaHHA | He 00-
CJIyIro-
BYBaHA
K-701, K-700 1350 28,1 22
T-150 1300 18,5 22
T-150K 1350 19,5 22
JAT-75, T-74 1300 18,5 22
MT3-80, MT3-82 1200 16,5 22
T-40, OM3-6A, T-25A, 100 19,3 13
T-16M
Kom0aitau: 3epHo30upabHi 160 16,0 6,5
KapToILIe30MpasbHi 200 18,7 12,0
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CUJI0C030HpalibHI 170 16,3 12,0
[Tpyuuenu TpakTOpHI 800 14,2 13,0
Kocapku 1 kocapku-nospio- 200 14.2 10,0
HIOBaYl
['pabii TpakTOpHIi, BOJOKYIIII, 150 16,6 10,0
KOITIOBO3H
[Ipec-miabupadi,cTOTOKIAIH, 150 16,6 13,0
dbypaxupu, CTOrOBO3H
Mamau(o0saiHaHHA) 15 16,6 -
MexaHi3allli BUpOOHUYIUX
npoiieciB Ha hepmi (Kpim
THOETPAHCIIOPTEPIB)
['oHO€TpaHCTIOpTEPH 25,0 -

Jonmarok 19
O01agHAHHA ISl BOJONOCTAYAHHS !
3arauo6Hi BiguenTpoBi Hacocutumy JIIB
Mapka Hiamerp | IlpoaykTus- Tuck, HoryxHicTh
CBEp/JIOBHH, HICTB, M BOJ.CT. kBT
MM M3/ros

OIIB-1,6-65 100 1,6 64 1
OlIB-2,5-45 100 2,5 45 1
DI1B-4-125 125 4 129 4,5
DI1B-6,3-125 150 6,3 123 4,5
OI1B-10-140 150 10 137 8
OIIB-16-75 150 16 74 5,5
DI1B-25-100 200 25 08 11

KoncoabHni Hacocu Tuny K i KM 11 moaa4vi Boau 3 moBepXHEeBUX

JGREPEJIBOAONNOCTAYAHHSA

Mapka IIpoayKTHBHICTB, Tuck, IHoTyKHICTB,
M3/ron M BOJI.CT KBT
11/2K-6 14-6 14-20 1,5
[1-2KM-6 14-6 14-20 1,5

50






2K-6 30-10 23-34 4
2KM-6 30-10 23-34 4
Boaonanipui 0amru
Mapka Pe3epBHmii Bucora 10 ana Maca, Kr
06'em, M° 0aKy, M
bP-15V 14 12 3160
bP-25Y 18 15 4810
bP-50Y o4 18 7960
JlomaTok 20
BenTuasitopu 1Jisi CTBOPEHHS MIKPOKJIIMATY:
OcwboBi BenTuiasTopu cepii 06-320
NeNe IIpoayKTHBHICTB, Tuck, IHoTyKHICTB,
BEHTIWIATOPA M>/rox H/M? kBT
8 1800-27000 200-300 4,5
8 8000-18000 80-140 2,8
10 24000-35000 160-210 4,5
12 26000-50000 160-340 7
12 26000-45000 120-450 5
BigueHTpoBI BEHTUIATOPH
Cepis MakcuMajbHa Tuck, IHoTyxHiCTB,
NPOAYKTHUBHICTD, H/M? kBT
M>/rox
OBP 4 1100 4,5
OBP 6 1200 10
116-46 5 1160 4,5
116-46 7 1000 7
116-46 8 1300 14
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119-55 4 1050 4,5
119-55 6 1050 10
119-55 8 1050 20
1113-50 4 1200 7
1113-50 5 900 7
114-70 5 900 2,8
114-70 8 1020 7
114-70 10 900 10
114-70 12 1300 20
Jlogatok 21
Po3mipy TBApUHHMUIBKUX NPUMIILIEHb
Ha3sBa IoroJiB’st Po3mipu, m
TTPUMIIHCHH Xynoom, JOBKHHA IHPUHA BHCOTA
ros. (cepenns)
KopiBHuk 180 60 18 3,5
200 87 20 4,0
360 84 33 3,5
400 156 18 3,5
BiaromgisenbHUK 300 80 20 3,5
BPX 250 72 18 3,3
BiaroaiBenbHUK 1080 126 23.4 3,5
JUTSI TIEPIIIOTO
nepioay BIIATO-
JIIBJI1 MOJIOTHSI-
ka BPX
BigroaiseabHuk 720 84 23,4 3,5
JPyTOro mnepio-
1y BIATOMIBII
MOJIOJHSKA
BPX
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CBUHapHUK- 80 105 12 3,5
~-MaTOYHHUK
CBUHApHHK-BIA 1200 78 12 3,5
TrOIIBEJILHUK 2000 96 18 3,0
2500 114 20,4 3,0
[Trammmuku 3 10000 12 12 2,9
KOMILUIEKTHAM (IBK-10B)
o0JagHaHHIAM 20000 96 18 2,9
tuny 1IBK (IIBK-20B)
BiBuaphs 835 114 18 3,0
JlomaTok 22
CTpykTypa cTajaa ajsi TBApUMHHUIILKUX (pepMm
MoJsiouHo-ToBapHa pepma
NeNe | TBapuHM NEeBHOI CTATEBO- KinbkicTh % cKJaxa
3/m BiKOBOI rpynu roJjiB
1 | KopoBu 42
2 | Herem 8
3 | Tenumi ctapii 1 poky 11
4 | Tenumi go 1 poky 16
5 | buukn 23
Bcboro: 100
Bigroaisesibna pepma BPX
Ilepioau KinbkicTb % cxiiag
BiaroaisJii roJIiB
I 44
II 34
111 22
Bcenoro: 100
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CBuHo-TOBapHa pepma

NeNe | TBapuHM NEeBHOI CTATEBO- KinbkicTh % cxnan
3/m BIKOBOI rpynu roJjiB
1 | CBuHOMATKH 10
2 | Ilopocsita 10 2-X MSICSIIIB 20
3 | Ilopocsra 10 4-X MsCAIIB 18
4 PemonTHMI MOJIOTHAK 4
5 | TBapuHU Ha BIATOIBII 48
Bceboro: 100
BiBuegepma
NeNe | TBapuHM NEeBHOI CTATEBO- KinbkicTh % cxnan
3/m BIKOBOI rpynu roJiiB
1 BiBuemartku 14
2 | MomogHsk 25
3 | bapanu 1
Bcoro: 100
JlomaTok 23

/1000Bi KOpMOBIi palioHH /11 TBADMHHUIBLKUX (pepm

MoJiouHO-TOBapHa pepma

NeNe Bux kopmy Koposu | Heteuai | Teauni | Teauni | buukn
3/m crapiui hi (1)
1 poxky | 1 poky
1 | CiHo,kr 3 2 2 2 1
2 | Comoma, KT 4 3 3 2 2
3 | Cunoc,Kkr 20 15 15 10 10
4 | Kopenemnoau,Kr 15 12 12 10 10
5 | KonrnentpoBasi 3 3 2 2 2
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KOPMH, KT

6 | Cigax, Kr 10 8 8 5 5
Biaroaisesibna pepma BPX
NeNe Bux kopmy Ilepioau BigroaisJi
3/m 1 11 111
1 | CiHO(KOHIOIIHWHM),KT 1 1 1
2 | Conoma (13 mieHui), 1 2 3
KT
3 | Kopenebynp00mioau,kr 12 14 16
4 | lepTh niieHU4Ha, KT 1 2 3
5 | Cuioc KyKypy3siHui 10 14 20
a00 CIHaX, KT
CBuHo-ToBapHa ¢pepma
NeNe | Bug kopmy | CBuno- | [lopocs- | [Topocsi- | Pemont- | TBapunun
3/m MAaTKH Ta Ta HUH Ha
0 2 Mic. | 10 4 mic. | MoJI0a- | BiAroAiB-
HSK JIi
1 | Konuenrpo- 4 1 2 3 2
BaH1 KOPMHU,
KT
2 | KopeneOyiib- 5 1 1 3 3
OoIIoaH, KT
3 | Kom0iHoBa- 3) - - 3 3
HHUM CHUJIOC,
KT
4 Bitaminna 1 1 1 1 1
Myka, Kr
Bisuedgepma
NeNe | Teapunu Cino | Cosoma | Konuen- | Kopene- | Cinax
3/ | MEeBHOI CTa- TPoOBaHi | OyJab0oO-
TeBO-BIiKO- KOPMH 10
BOI I'PyNu
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1 BiBuemartku 2 2 1 1 3
2 Mook 2 2 1 1 3
3 | bapanu 3 1 1 1 3
YMOBHI NO3HAYECHHSA
IHo3Hauenus 3By4YaHHHA IHozHauenus 3By4yaHHHA
YKPaiHCbKOI0 YKPaiHCbKOI0
MOBOIO MOBOIO
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