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MetoanyHi pekoMeHJalil 10 BUKOHAHHS KypCOBOTO IMPOEKTY 13 AMCUUILIIHU
«Po3paxyHOK Ta KOHCTpyloBaHHS MamuH». OCBITHBO-IpOQeECiiiHa mporpama
«Mamman Ta 00JaTHaHHS CUTBCHKOTOCIIONAPCHKOTO0 BUPOOHUIITBAY IS 3/100yBadiB
BUIIO1 OCBITH, raiy3b 3HaHb 13 MexaniuHa iHeHepis crneniansHocTi 133 [amy3ese

MaIIMHOOYIyBaHHsI OCBITHbOTO cTymneHs «OakamaBp». [lomos C. IlonraBa: [1JIAY,
2024. 38 c.

Asmop:
[TonoB Cranicnas, 3aBigyBad Kadeapu MEeXaHIYHOI Ta €JIEKTPUYHOI 1HXKEHeii,
KaHJIUJAT TEXHIYHUX HAYK, JTOIEHT.

Peyenzenm:
JIsmenko Cepriid, O0oHEHT Kadeapu arpoiHkeHepii Ta aBTOMOOIBHOTO
TPaHCHOPTY, KAHAUAAT TEXHIYHUX HAYK, JOLICHT.

MeroanuHi peKOMeHJIallli 10 BUKOHAHHS KYpPCOBOTO MPOEKTY 13 JUCIMILIIHUA
«Po3paxyHOK Ta KOHCTpylOBaHHsS MamuH». OcBiTHbO-TIpo(deciiiHa mporpama
«MarmmuHu Ta 00JagHaHHS CLIBCHKOTOCIOAAPCHKOT0 BUPOOHMIITBAY JIJIs 3100yBadiB
BUIIO1 OCBITH, raiy3b 3HaHb 13 MexaHiuHa iHkeHepis crnemianbHocTi 133 ["amy3ese
MalIMHOOYyBaHHSI OCBITHBOI'O CTyNEHsl «0akajaaBp» OOTrOBOpPEeHI 1 CXBaJeHI Ha
3aciaHHi Kadeapu MexaHiuyHOi Ta eNneKTpu4Hoi imkeHepii 2 BepecHs 2024 p,
npoTtokoJt Nol.

MeroauuHi peKoMeHalli A0 BUKOHAHHS KYpCOBOTO MPOEKTY 13 JAMCLMILIIHUA
«Po3paxyHOK Ta KOHCTpylOBaHHs MamuH». OcBITHbO-TIpO(eciiiHa mporpama
«MammmuHu Ta 00JagHaHHS ClLIBCHKOTOCIIOAAPCHKOT0 BUPOOHMIITBAY JIJIs 3400yBadiB
BUIIOT OCBITH, raiy3b 3HaHb 13 MexaHiuHa iHkeHepis crnerianbHocTi 133 ["amy3ese
MaIMHOOYAyBaHHSI OCBITHBOTO CTYIICHsS «0akajaBp» peKoMeHaoBaHO Panow 13
SIKOCT1 BHINOi OCBITH creriaabHOCTI «[ ay3eBe MammHOOyayBaHHS» 2 BEpECHS
2024 p, mpoToxoi Nel.

©llomnos C., 2024.



1. 3arajabHi M0J0KeHHSA

KypcoBe mnpoekTyBaHHs 3 JuUCHUIUIIHU «P03paxyHOK Ta KOHCTPYIOBaHHS
MAIlIMH» € CAMOCTIHHOIO 1H)KEHEPHOI0 poOOTOI0 37100yBayiB BHUINOI OCBITH (3.B.0.) Ta
3aiiMae 0COOJIMBE MiCIle B CHCTEMI IIJATOTOBKM 3100yBayiB BHIIOI OCBITH 3a
OCBITHBO-TIpO()eCiiiHOI0  TMporpamoro  «MamuHd Ta  OO0JIaJHaHHS  CLIbCHKO-
rOCIOAapChKOTO  BUPOOHUIITBaY» 3a crmemianbHicTIo 133 [amy3eBe  mammHO-
OynyBaHHs. BUKOHaHHS NPOEKTY 3aKpiIlUIIOE Ta y3arajlibHIOE 3HAHHSA, AK1 3.B.O.
OTPUMAJIU IiJT Yac ayJUTOPHUX 3aHATH. ¥ TPOIECI KypCOBOTO MPOEKTYBAHHS 3.B.O.
BUKOHY€ KOMIUIEKCHY 3alady 3 AUCHUILTIHE «Po3paxyHOK Ta KOHCTpPYIOBaHHSI
MalliH», TOTYIOYHCh JIO0 BHUKOHAHHSA CKJIAIHIINIOTO 3aBAaHHS — JHUILUIOMHOTO
npoekTyBaHHs. [lim yac BWKOHAHHS IBOTO KypCOBOTO TIPOEKTY 3.B.0. TIOBHHEH
ONMMpATHCA Ha 3HAHHS Ta HABUYKHU, OTPUMAaHI IiJ] Yac BUBUYEHHS TaKUX KypciB: Buiia
MaTeMatuka, HapucHa reomerpisi, iHXEHEpHa Ta KOMIT 10TepHa rpadika, TeopeTnuna
Mexanika, Omip MarepiaiiB, Teopis MaIlIuH 1 MexaHi3MiB, be3neka KUTTeNIsUTbHOCTI,
EnextporexHika 1 eleKTpoHika, TeXHOJOriYyHI OCHOBU MamuHOOyayBaHHs, JleTai
MaIvH, B3aemMo3aMiHHICTb, CTaHIapTH3AIlIA Ta TEXHIYHI BUMiproBaHH:. [lopsi 3 mum
KypCOBE MPOEKTYBAHHS MOBUHHO HABUYUTHU 3.B.0. POOOTI 3 JIOB1IKOBOIO JIITEPATYPOIO,
JIEp’)KaBHUMHU Ta MDKHApPOJHUMHU CTaHAApTaMHU, HOpMaMu, BMIJIO TMOEIHYIOUU X 3
TEOPETUYHUMH 3HAHHSAMH, OTPUMAHUMH B TIPOIECI BHUBYCHHS TEOPETHUHUX
IMOJI0KEHD BIIITOBIHOT JUCIIUATLIIHU.

MeTta KypcoBOTO MpOEKTyBaHHS «P0O3paxyHOK Ta KOHCTPYIOBaHHS MAIllUHY —
3MIITHEHHS, TMOTVIMOJICHHS Ta Yy3araJlbHCHHS 3HaHb, OTPUMAHHWX TIPH BHUBYCHHI
mucIuIUIiH «Po3paxyHOK Ta KOHCTPYIOBAHHS MAaIlWH» Ta HAOyTTS MPaKTHIHUX
HAaBHUYOK PO3PAXyHKY Ta MPOEKTYBAHHS CUTHCHKOTOCTIOIAPCHKHUX MAITUH Ta iX BY3JIB.

KoMrieTeHTHOCTI Ta mporpamHi pe3yJibTaTh HaBUYaHHS JJIsl 3.B.0. HABEJCHI Y
Tabmuii 1.

Tabmuus 1 — KoMneTeHTHOCTI Ta mporpaMHi pe3yJbTaTi HaBYaHHS IS 3.B.0.
3azanvui KOMnemeHmHocmi
3K3. 31aTHICTh IJIaHYBATH Ta YIPABJISITH YaCOM.
3KS. 3naTHicTh TeHEpYBATH HOBI 1711 (KPEaTHUBHICTB).
3K&. 3gaTHicTh A1TH COLIAJILHO BIAIIOBIIAJILHO Ta CBIIOMO.
Daxosi KomnemeHmHocmi
®KS. 31aTHICTh 3aCTOCOBYBATH KOMIT IOTEPU30BaHI CUCTEMHU MPOEKTYBAHHS
Ta CreIiagizoBaHe MPUKIIaIHE MPOorpaMHe 3a0€3MeYeHHs I BUPIIIECHHS
1HKEHEPHMX 3aBAAaHb B rajgy3l MallMHOOYyBaHHSI.
®K7. 3naTHicTh IpUiMaTH €PEKTUBHI PIlIEHHS 11010 BUOOPY
KOHCTPYKIIMHUX MaTepialiiB, 00JIaJHaHHS, TPOLIECIB Ta MOEAHYBATH TEOPIIO 1
MIPAKTUKY JUIsl pO3B'sI3yBaHHSI 1H)KEHEPHOTO 3aB/IaHHS.
®KS. 3naTHICTh peasli3oByBaTH TBOPUYUH Ta IHHOBAIIHHUI NOTEHIIAN y
IPOEKTHUX PO3poOKax B chepi raay3eBoro MamHOOY 1yBaHHS.

lIpocpamni pe3ynomamu Ha84aHHA:
[TPH1. 3uanns 1 po3yMiHHA 3acaj TEXHOJIOTIYHUX, PYyH/IaMEHTAIbHUX Ta
1HKEHEPHUX HayK, 110 JIe)KaTh B OCHOBI TaTy3eBOT0 MalTMHOOYyBaHHS
BIJIMOBIHOT TaTy31.




[TponorxenHs Tadauii 1

[TPH2. 3HanHs Ta po3yMiHHS MEXaHIKH 1 MAIITMHOOY TyBaHHS Ta MEPCIIEKTUB
IXHBOT'O PO3BUTKY.

[1PH4. 3niiicHIoBaTH 1HXEHEPH1 pO3paXyHKH JJI BUPIIIEHHS CKIIATHUX 3a7a4
1 TPaKTUYHUX MPOOJIEM y TaTy3€BOMY MaHII/IHO6yI[yBaHHi

[TPH6. BigmykoByBatu HOTp16Hy HAyKOBY 1 TeXquHy 1Hq)opMau1}0 B
JIOCTYIIHHX JDKEpellax, 30Kpema, 1HO3€MHOIO0 MOBOIO, aHAJII3YBATH 1 OIIIHIOBATH Ti.

[TPHS. Po3ymiTu BiAMOBIIHI METOM Ta MaTH HABUYKH KOHCTPYIOBaHHS
TUTIOBUX BY3JIiB Ta MEXaHI3MiB BIJIOBIHO JI0 MIOCTABJICHOTO 3aB/IaHHSI.

[TPHY. O6uparu 1 3acTocoByBaty MOTpiOHE 003 HAHHS, IHCTPYMEHTHU Ta
METO/IH.

[TPH14. Po3po6nsatu AeTani Ta By3Ju MalllMH 13 3aCTOCYBaHHAM CHUCTEM
aBTOMAaTHU30BaHOT'O MMPOEKTYBAHHS.

[TPH15. Po3B's3yBaTu 3a1a4i moA0 MiBUIEHHS SKOCTI MPOTYKITil
CLIBCHKOTOCTIOAAPCHKOTO BUPOOHHUIITBA.

VY mpoiieci BUKOHAHHS KypCOBOTO TMPOEKTY 3.B.0. PO3BUBAE 3/I1I0HOCTI /0
KOHCTPYIOBAaHHS BY3JiB Ta MAaIllMH, I1H)XKEHEPHOI TBOPYOCTi, pallioHaji3alii Ta
BUHAXIJTHUIITBA OTPUMY€ HABUKH POOOTH 3 JOBIJKOBOIO JITEPATypOr0, BMIHHSA
KOPHUCTYBATUCh TaOJULAMH 1 rpadikaMu Ta po3po0JsTH TEXHIUHY JTOKYMEHTALIIO.

Ha xypcoBe mnpoektyBaHHS «Po3paxyHOK Ta KOHCTPYIOBAaHHS MAIIIAH»
BiIBOAUTHCA 90 TOJMH HABYAJIIBHOTO HABAHTAXXEHHS, IO BIAMOBIIAE 3 KpeauTam
€KTC.

2. TemaTuka KypcoBHX NPOEKTIB

BpaxoBytoun Te, mo auciumuiina «Po3paxyHOK Ta KOHCTPYIOBAHHS MaIlldH»
BHBYA€ MAITMHU CLIHCHKOTOCIIOAAPCHKOTO MPU3HAYCHHS, Y TEXHIYHOMY 3aBIaHHI Ha
KYpPCOBHUH MPOEKT Nepe0ayaeTbCcsi MPOEKTYBaHHS (KOHCTPYKTOPChKA MOJIEpHI3ALIis)
MamuH (BYy3JiB), IO BHKOPHCTOBYIOTHCS 3a HACTYIIHHUMH TEXHOJOTTYHUMHU
omeparlisiMi: 00poOKa IpyHTY; ciBOa; ca/kaHHS; BHECEHHS TOOPUB; XIMIYHUN 3aXUCT
pocnuH; 30MpaHHS BpOXKAIO Ta HOTO TPAHCIOPTYBaHHS; MOJOThOA Ta OYMIICHHS,
CYIIIIHHS 3€pHA, IPUTOTYBAaHHSA KOPMIB, TPAHCIIOPTYBAaHHS THOIO, TIEpepoOKa TOIIIO.

Came 11 BUKOHAHHS TaKHX TEXHOJIOTIYHHUX OIepamnii € HaiOuIbI
MOIIUPEHUM Y CUIBCHKOMY TOCHOJApPCTBI. TOMy MepeBakHAa KUIBKICTh Cy4acHHUX
TEXHOJIOTIYHUX MAIIMH Ta arperariB mepepoOHOl Taly3i CUIbCHKOTOCIOIapCHKOTO
BUPOOHHUIITBA CIIPSIMOBaHA Ha 1X peai3alliio.

OpieHTOBHA TeMaTHUKa MPOEKTIB:

1 Po3paxyHOk Ta KOHCTpYIOBaHHS Gpe3u i 00pOOKU IPYHTY.

2 Po3paxyHOK Ta KOHCTPYIOBaHHS KyJbTHBATOPA.

3 Po3paxyHOK Ta KOHCTPYIOBaHHS ILTyTA.

4 Po3paxyHOK Ta KOHCTPYIOBaHHsI By3Jia 36pHO30MpaIbHOT MaIlIMHU.

5 Po3poOka Ta KOHCTPYIOBaHHS TPAHCIIOPTHO-TEXHOJIOTTYHOTO II1acl JJ1st
BUKOPHUCTAHHS y CITbChKOMY T'OCIIOIapCTBI.

6 Po3paxyHOK Ta KOHCTPYIOBAaHHS CIBAJIKH.

7 PO3paxyHOK Ta KOHCTPYIOBaHHS KapTOILIECAKAIIKH.
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8 MopepHizailisi IPUBOTY KaTKH.

9 Po3paxyHOK Ta KOHCTPYIOBaHHS POJIMKOBOTIO KOHBE€EPA.

10 Po3paxyHOK Ta KOHCTPYIOBAaHHS TPAaHCIOPTEPA IS IEPEMIILIEHHS THOIO.

11 Po3paxyHOK Ta KOHCTPYIHOBAHHS JYIIAJIbHHKA.

12 Po3paxyHOK Ta KOHCTPYIOBaHHS UCKOBOI OOPOHHU.

13 Po3paxyHOK Ta KOHCTPYIOBAaHHS 3MIITyBaJIbHOT MAIlIMHU.

14 Po3paxyHOK Ta KOHCTPYIOBAaHHS 3€pPHOOYKMCHOI MAILIMHU.

15 Po3paxyHOK Ta KOHCTPYIOBAaHHS MAIllMHU JJIl HIPUTOTYBAaHHS KOPMIB.

16 Y nockoHalleHHs TajJbMiBHOT CUCTEMHU TPAKTOPA 13 3aCTOCYBAaHHSIM CHCTEM
aBTOMATHU30BAHUX PO3PaXyHKIB.

17 Po3paxyHOK Ta KOHCTPYIOBaHHS HacoCy JiIsl TPAHCIIOPTYBAHHS HAaBO3Y 31
CBHHApHUKA.

18 Po3paxyHOK Ta KOHCTPYIHOBaHHS YCTaHOBKH ISl BUJAJIICHHS HABO3Y 3
KOpIBHHKA.

19 Po3paxyHOK Ta KOHCTPYIOBaHHSI MAIlIMHU J1J1 po3fiadl kopmiB BPX.

20 Po3paxyHOK Ta KOHCTPYIOBAaHHSI MOJPiOHIOBaYa KOPEHETIOAIB.

21 Po3paxyHOK Ta KOHCTPYIOBaHHS IIHEKOBOTO HACOCY JJISI IEPEKAYyBaHHS
HaBO3HOI CyMIIIII.

22 Po3paxyHOK Ta KOHCTPYIOBaHHS By3J1a I'YCEHHYHOI'O TPAKTOPA.

23 Po3paxyHOK Ta KOHCTPYIOBAHHSI By3J1a IPECY JJIs1 BUTOTOBJIEHHS KOMOIKOpMY.

24 Po3paxyHOK Ta KOHCTPYIOBaHHS yCTaHOBKH 11 0OPOOKH IPYHTY Iepes
BHUCIBaHHSM ITyKPOBOT'O OypSKY.

25 Po3paxyHOK Ta KOHCTPYIOBaHHS IPUCTPOIO (PUIbTpallii MOJIOKA.

26 Po3paxyHOK Ta KOHCTPYIOBaHHS PO3NOAIIBHUKA KOPMOBOI'O 3aBaHTa)KyBaua.

27 Po3paxyHOK Ta KOHCTPYIOBaHHSI POTOPHOTO By3Jia IpO0apKu KyKypyA3H.

28 Po3paxyHOK Ta KOHCTPYIOBAHHSI JIONATEBO1 YCTAHOBKH JIJIsl IPUTOTYBaHHS Ta
10/1a4l KOPMOBOT CYMIIIII.

29 Po3paxyHOK Ta KOHCTPYIOBAHHS CTPIYKOBO-ITHEKOBOTO 3MillyBaya JJis
MPUTOTYBaHHS Ta M0J1ayl KOPMOBOI CyMIIIi.

30 Po3paxyHOK Ta KOHCTPYIOBaHHS TAPONPHUBIIHOI MAILIMHU JJIs1 IPUTOTYBaHHS
Ta 10/1a4l KOPMOBOI CyMIIIi.

3. IlpuHumMnm oOpaHHs TeMHU KYPCOBOI0 MPOEKTY

Temy 3m00yBaul BUIIOI OCBITH OOMpPaIOTh CaAaMOCTIMHO 3a TOTOJKEHHSIM 13
MPU3HAYEHUM KEPIBHHKOM TIPOEKTY, CIIMPAIOYNCh HAa PEKOMEHIOBAHY TEMaTHKY.
3100yBay BHINOiI OCBITH MOXE IOJABAaTH BJACHI MPOMO3HUIII MO0 TEMAaTUKU Ta
0COOJIMBOCTEM KOMIIOHYBaHHS Tepefad y 3aBAaHHI J0 KypCOBOIO IMPOEKTY Ha
po3risia kadeapu.

3a 00paHOI0 TEMOIO KYPCOBOTO TMPOEKTY CKIIATAETHCS BIAMOBITHE TEXHIYHE
3aBAaHHS 3a TMIAIMUCOM 3.B.0. Ta KEPIBHUKA, TEMaTHKa SIKOTO 3aTBEPKYEThCS
MpOTOKOJIOM 3acimanns kadenpu. Ilicnms 3aTBep/HKEHHS TEMH KYPCOBOTO MPOEKTY
3.B.0. MOBUHEH PO3II0YATH 11 BUKOHAHHS.

3aranoM BHKOHAHWN KypCOBUN TMPOEKT MAa€ CKIAMATUCA 3 JIBOX YACTHH:
PO3pPaxyHKOBO-TIOSICHIOBAJIBHOI 3aIMMCKU Ta KOMIUIEKTY TpadidyHOT JOKYMEHTAIII].
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Po3paxyHKOBO-TIOSICHIOBaIbHA 3alKMCKa IIOBUHHA MICTUTH BC1 HEOOXigH1
MIPOEKTHI Ta TEPEBIPOUHI PO3PAXYHKH, K1 MatOTh OyTH po3p0o0IIieHi Ta CyPOBOIKEHI
PO3paxyHKOBHMH CXeMaMHU W HEOOXITHMMH UTocTparlissMu (3a MoTpeOH), a TaKox
OOTpYHTYBaHHsSI Ta MOSICHEHHS WIOJ0 MPUHHATHUX KOHCTPYKTUBHHUX PIIIEHb MO0
BUKOPHUCTAHUX CTAHJAPTHUX BUPOOIB.

I'padiuna noxkymeHTalisi y NMPOEKTI Ma€ CKIAJATHCH i3 CKJIAJAJIBHOIO
KpecjieHHKa (200 KpecJeHHMKa BHJIY 3arajibHOr0) MamMHH (YCTAHOBKH,
arperary, By3Jia), a TaKO:K Po00YMX KpeCJeHHKIB jJeTajieil, mo BXOAATH A0 il
CKJIATY.

4. Crapii po3po0KH NPOEKTY

[Tig yac BUKOHAHHS KYpCOBOTO MPOEKTY Ha MiACTaBl TEXHIYHOTO 3aBAAHHS, 110
BUJAETHCS  3.B.0. BUKJIAJAa4yeM, BCTAHOBIIOIOTbCA Taki  cTaaii  po3poOKH
KOHCTPYKTOPCHKOI JOKyMEHTAITIi:

- TeXHIYHA IPOMO3HIIi,;

- ©CKI3HHI IPOEKT;

- TEXHIYHUU MPOEKT;

- poboua (KOHCTPYKTOPChKA) JOKYMEHTAIIIsl.

Cranii po3poOKH KypCOBOTO IMPOEKTY PEali3ylOThCsl MOCHIOBHO B TMOPSIKY,
HaBejicHOMY Bulle. BuxifHi gaH1 JjIsl BUKOHAHHS KOXHOT HACTYITHOI CTaJlii pO3pOOKH
BHUILTABAIOTH 3 PE3YJITATIB MOMEPETHBOI.

4.1. Texniune 3a60anu

Jlo TeXHIYHOro 3aBAaHHS Ha KypCOBUW MPOEKT BXOASATH MOYATKOBI JaH1 JJis
PO3paxyHKy, SIKi 3aJie’KaTh BiJ] KOHKPETHOTO BUY CLIbCHKOTOCTIOAPCHKOT MAIlIMHU.
Hanpuxnan:

- U1l TPYHTOOOpOOHOT (Ppe3u: MBUAKICTH arperary, MupuHa 3aXBaTy, TIMOUHA
00poOKH, MUTOMUI OMIpP pI3aHHIO, IPU3HAYEHHS (pe3u;

- U1 KyJbTHBATOpY: HOro THI, KJac TpakTopa, TIIuOuHa OOpOOITKY,
MaKcuMaibHa poOoya MBUAKICTh, TUI IPYHTY;

- I TYKOpO3KHada: BUJl TpakTopa, pododa MIBUAKICTh, MICTKICTh OyHKEpa,
HOpMa BHECEHHs J00pWB, HEOOXiJHA IIMpPUHA 3aXBaTy, KOEQIIIEHT MapyCHOCTI
no0puBa, cepeliHsi TUToMa Bara 100puB;

- JIIs1 CIBJIKU MTHEBMATHYHOI: KYJIbTYpa, KUIbKICTh PS/IKIB, THII T1BICKH;

- JUIsl KapTOIUIECA/KAJIKU: THUI arperaryBaHHS, KUIBKICTh PSIKIB, HIUPUHA
MDKpsiAig, Maca OynpOu B OyHKEpl, KUIBKICTH TMOIIKOJKEHb Oynh0, KUIBKICTh
MPOITyCKiB Oynp0, rimbuHa 3apoOku Oynib0, ¢dpakiii MocagkoBOi KapTOIUTl, KPOK
CaJiHHS, KPOK MIDX JIO)KEYKaMH, KUIbKICTh Oysb0, BHCAIKEHUX 3a 1 C, KyT TepTd
COIITHUKA, Maca COIIHUKA, TATOBHIA OMIp;

- JUTSI KOCApKU: IIMPUHA 3aXBaTy, MBUIKICTh MAIINHH,

- IJIS JKaTKW BAJKOBOi: IMOCTyMajdbHAa IIBHIKICTh MAIIWHHU, PEXKUM POOOTH
MOTOBUJIA, IIMPUHA 3aXBaTy *aTKU, yPOKANHICTh 3€pHA, CIIIBBIIHOLIEHHS COJIOMHU JI0
3epHa 3a Macol0, X1J1 HOXka, KPOK MaJIbI[iB, KPOK CETMEHTIB;
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- JUIS KOCapKH POTalIHOI: BUJ POCIWH, IIBUIKICTh 3Pi3yBaHHS, IIBUJKICTh

arperary, IINPUHA 3aXBaTy, YPOKaHHICTb;

- JUIsL Tpi€pa: MPOAYKTHUBHICTh, KIJTBKICTh KOPOTKHUX JIOMIIIOK y CyMill, KyT

MK HOPMAaJISIMH, KYT TEpPTS 3€pHOBOI CyMillll, KOe(iIli€eHT BUKOPUCTAHHA KOMIPOK,
JiaMeTp KOMIpKH, IIITbHICTD 3epHa MEBHOI KYJIbTYPH 1 T.1.

4.2. Texniuna npono3uuyis

[Tpu3HaueHHsT TEXHIYHOI MPOMO3HULli — BU3HAYUTH OCHOBHI PO3MIpH: BY3IIB,

JeTanel 1 MallMHU B LIJIOMY, ONTHMAaJIbHE BIIHOCHE PO3TAlllyBaHHS BY3JiB, JeTanel
Ta CKJIAJaIbHUX OJMHHIIL y MpOCTOpl. TeXHIUYHY MPOIMO3UIiI0 PO3pOOISIOTh Ha
MiZCTaBl aHamidy TEXHIYHOTO 3aBJaHHS, BUBYCHHS pPI3HUX BapiaHTIB pIIICHHS,
MPOMOHOBAHUX Yy BIAMOBIAHIM TEXHIYHIN JiTepaTypl, BUKOHAHHS cepili MPOEKTHUX
PO3paxyHKIB Ta JOCIIKEHHS MOXKJIMBUX KOHCTPYKTOPCHKHX PillieHb (JIiTepaTypa).

CTpykTypa TeXHIYHOI MPOTO3HUIIIT TaKa:

1) po3paxyHKH OCHOBHHUX MapaMeTpiB, HANPHUKIAA I IPYHTOOOpoOHOI (pesu:

2)
3)

4)

niametp ¢pesepHoro OapabaHa; KUIBKICTh HOXIB, 3aKpIIUICHUX HA OJHOMY
JIUCKY; KITBKICTh JUCKIB Ha OapalaHi; KIHEeMAaTHUYHUN PEXKUM POOOTH; YacToTa
oOepranHsi OapabaHa; mojlaya Ha HIDXK; KYyT BCTAHOBJICHHS HOXIB Ha JUCKaX
BIIHOCHO pajiyca OapabaHa Ta KyT IX 3aroCTpeHHS; MOTYXHICTb, IO
peanizyerbes hpe3oro;

KIHEeMaTHUYHI PO3paxyHKH: BHU3HAYCHHS TIEPEIaBAIGHUX YHCEN Iepesaad,
MPUBO/IA B IIJIOMY, IIIBUJIKOCTE 00€pTaHHS BajliB TOIIO;

CHEPreTUYH1 PO3PaXyHKH, HAMPHUKIAJ, BHU3HAYCHHS BTpaT MOTYXKHOCTI (y
TpaHCMICli, Ha IEPEMIILICHHS MAIlIMHU, Ha OyKCYBaHHS, Ha MOJO0JIAHHS CXHIIIB);
MPOEKTHI PO3pPaxyHKH 3 BU3HAYEHHSIM PO3MIPIB AeTaje, 10 BUKOHYIOThCS SIK
IoTepeHl 1 BUKOPUCTOBYIOTBCS HaJajl I 4ac po3poOJICHHS €CKI3HOTO Ta
TEXHIYHOTO MPOEKTIB.

TexHiyHa TPOMO3UIlIS IMCIS TMOTOMKEHHS 3 BHKJIamadeM € 0a3010 It

PO3pOOJICHHS TEXHIYHOTO MTPOEKTY.

4.3. ECKi3HUIl npoeKm

Po3pobnsieThess Ha 0a3i TexHIYHOI mpomo3uili. [lpu3HadeHHS e€cKi3HOTrOo

MIPOEKTY — MPUHITUTIOBE PO3POOJICHHS B 3arajIbHUX pUcaxX KOHCTPYKINT CKIagaIbHUX
OJIMHUIIb Ta JIeTajel, BUBHAUYCHHS OCHOBHUX MapaMeTpiB Ta rabapuUTHUX PO3MIPIB
IPOEKTOBAHUX BUPOOIB.

1)

CtpyKTypa eCKi3HOTO IIPOEKTY:

3arajlbHi  BUAW  CKJIAJaJdbHUX  OJWHMIL, JI¢ II0Ka3aHI IPUHIIAIIOBI
KOHCTPYKTHBHI pIlIEHHS, OyJ0Ba Ta MPUHUUI POOOTH BUPOOY, KOHCTPYKIIT
neTanel nepeaad, BajiB Ta Orop, KOPIMYCHUX JeTajel, Clioco0u peryatoBaHHs
BIJTHOCHOT'O IOJIOKEHHS JIeTaJIel Ta 1H.;

2) pO3paxyHKH JeTaliecii Ha MIIHICTh, JKOPCTKICTh Ta 3a IHIIUMH KPUTEPISIM

HpaI_ICSJIaTHOCTi, 10 NMepEeBaAXKaAI0Th.



Ecki3Huil MPOEKT Micis MOTOMKEHHS 3 BUKIIaJlaueM € 0a3010 I pO3pOO0JICHHS

TEXHIYHOTO MPOEKTY.

4.4, Texuiunuit npoekm

Po3pobnsieTeess Ha ©0a3i ecki3HOTO MpoekTy. [Ipu3HayeHHS TEXHIYHOTO

IIPOEKTY — BU3HAUCHHS PO3MIpPIB Ta PO3poOKa KOHCTPYKIII BCiX Jerajie BUpoOy,
OPUMHATTA PIIIEHb MO0 BIIHOCHOTO PO3TAIlyBaHHS 1 B3a€EMOJIi BCIX JIAHOK
MIPUBOY.

4.5. Poboua (KoHcmpPyKmopcoKa) 00KyMeHmauyis

Po3pob6seTbest Ha 6a31 TEXHIYHOTO MPOEKTY.
CtpykTypa poO0d0i JOKYMEHTAITI1:

MOSICHIOBAJIbHA 3aIUCKa 3 PO3paxyHKaMU;
CKJIaJlaJibHa OUHULIS (BU 3araibHuii) (moaaTtok Jl);
cnenudikaliis ckiafaaibHoi oguHulll (1o1aTok E);
po0oUl KpeclIeHUKH JieTane (noaaTok €).

4.6. Ilo3naueHHa KOHCMPYKMOPCbKUX OOKYMEHNI8

Y HaByYaJbHOMY KYpCOBOMY MPOEKTI [O3HAYEHHA KOHCTPYKTOPCHKUX

nokymeHTiB (3 ypaxyBanasm JICTY 3321:2003) ckiamaroThes 3 TAKMX YaCTHH:

MTO3HAYCHHS TOSICHIOBAJILHO1 3aIACKHU:

KIT.PKM.133I'M6x_21[1].02.00.000 I13, nme «KII» — KypcOBUIH MPOEKT,
«PKM» — Hasza muctumrniiam, «133I'MoOx 21[1]» — mmdp rpymm, «02» —
HOMEp 3.B.0. 3a cmuckoM rpynu, «00» ta «000» — mepenmucatu 6e3 3MiH,
«I13» — mosicHIOBaIbHA 3aIUCKA);

TI03HAYCHHS KPECJICHUKA BTy 3arajibHOT0 MaITuHU (200 CKIIaAaIbHOTO
kpecnennka Marmnn ). KIT.PKM.133I'Moxa_21[1].02.00.000 B3
(KIT.PKM.133I'Mona_21[1].02.00.000 CK);

JIOKyMEHTAIli KpecIeHUKa CKJIaIabHOT OJIMHUII (BY3J1a):
KIT.PKM.133I'M6_21[1].02.01.000 CK,
KIT.PKM.133I'M6a_21[1].02.02.000 CK i. 1. a. [le «01, 02, ..., 99»
BIJIMOBITHO HOMEPH CKJIAJaNbHUX OJAUHUIL (BY3IiB);
KIT.PKM.133I'M6a_21[1].02.01.000 — cieumdikariist Ha BiAIOBIIHY
CKJIaJIaJIbHy OJUHUIIIO (BY30J1);

no3HaveHHs kpecnennka aetam: KIT.PKM.133I'Mona_ 21[1].02.00.001,
KIT.PKM.133I'M6a_21[1].02.00.002 i T. 1., me 001, 002 i T. 1. HOMEepH
JeTaJie 3arajibHOTO CKJIAJIATbHOTO KPECIICHUKA (BUY 3arajibHOT0) — IIKIB,
3ipouka i 1.1m1.; KIL.LPKM.133I'M6a_21[1].02.01.001,
KIT.PKM.133I'M6a_21[1].02.01.002 Torto, ae “001, 002” Tomio — HOMepH
AeTaielt CKITalaibHOI OMMHUII (BY3J1a) MAIIMHU — KOPITYC, BaJI TOIIIO.



5. Pexomenaanii o010 BUKOHAHHS OKPeMHX eTaliB

[IpucTtymaroun 10 KypCOBOTO MPOEKTYBAHHS 3 AUCIUILTIHM «Po3paxyHOK Ta
KOHCTPYIOBaHHS MalllUH» 3700yBauyy BHIIOi OCBITH HEOOXIJHO YITKO YCBIJIOMHTH
METY Ta 3aBJIaHHS POOOTH, ACTATLHO BUBYUTHU OOJACTH 3aCTOCYBaHHS, OMPAIOBATH
JiTepaTypy 3 HArojiocoM Ha OCOOJMBOCTI MPOEKTYBaHHS CUTLCHKOTOCIIONAPCHKOT
MaIllMHU, [0 MICTUTh OTPUMaHE TEXHIYHE 3aBlaHHSA. BpaxoByroouu crenudiky
PI3HHX BHJIIB CUIbCHKOTOCIOAAPCHKUX MAIIIUH, 3JIEKHO BiJ] 1X TEXHOJIOTIYHOIO
IMPU3HAYCHHS, OKpEeMi €Tanyd MOXKYyTh MaTH TeBHi1 BiaMiHHOCTI. [lomanpiin eramu
HaBEJICHI JIsl MPUKIIAAY TPOEKTYBAHHS Ta PO3paxyHKy Gpe3u sl 0OpOOKH IPYHTY.

5.1. Bcmyn

Y npomy po3aini HEOOX1THO OOIPYHTYBaTH aKTyajbHICTh TEMU KYPCOBOTO
IOPOEKTY, HABECTH 3aXOJM, $KI 3a0e3MeuyloTh BIPOBAKEHHS I1HAYCTpIaJbHUX
TEXHOJIOT1M BUPOILYBAaHHS CLIBCHKOTOCHOAAPCHKUX KYJIbTYDP 3aBASKU I1ABHUILEHHIO
TEXHIYHOI'O PIBHS IPYHTOOOPOOHMX MAIlMH, 30KpeMa KOMOIHOBAaHUX 1 B TOMY YHUCII
¢pesepHux [1-5]. IlocraBuT METY Ta 3aBAaHHS KypCOBOTO ITPOEKTY.

5.2. 02120 KoncmpyKuiil ¢hpezeprnux mauwiun

Onucatd KOHCTPYKIIIMHI BIAMIHHOCTI (Dpe3epHUX MAaIIMH 3aJIeKHO BIJ
npu3HadeHHs1 (MOJIbOBi, CaJOBI Ta 1HINI) Ta TMOJOXKEHHA ¢pe3epHoro OapadaHa
BIZIHOCHO HamlpsIMKy pyxy arperary. HaBectu kiacudikamiiiny cxemy, MapKu
CydyacHUX (pe3 BITUM3HSHOTO Ta 3apyOIKHOTO BUPOOHUUTBA, BUKOPHCTOBYIOUU
MaTEeHTH (aBTOPCHKI CBIJOLTBA).

TexHIKO-eKOHOMIYHI MOKa3HUKU MAIlMH MOJATH y BUTJISAAI TaOJWIl B KIHII
po3auty. PekoMeH10BaH1 JITEpATYypHI IKEpena, a TAKOXK NeploJUdH] BUIAHHS.

5.3. Mexaniko-mexHnono2iuni nepedymosu 00 po3pooku ¢pesu

5.3.1 Disuxo-mexaniuni enacmusocmi [pyHmie K 06’ekma ob6poo6imKy

Hagectu BracTuBOCTi, HEOOXiAH1 /ISl BUKOHAHHS MOJATBIIOT0 OOTPYHTYBaHHS
Ta pO3paxyHKy OCHOBHMX THapameTpiB (pe3u. 3BEepHYTH YyBary Ha CTYyIIHb
PO3IYITyBaHHS IPYHTIB Ta 3HMIINCHHS Oyp'siHiB. [Toka3aTu 3B'SI30K MK IMOJIIIIICHHIM
(h13MKO-MEXaHIYHUX BIACTUBOCTEH IPYHTY Ta HOT0 MOTEHIIMHOI POIIOYICTIO.

5.3.2 Aepomexniuni ma excniayamayitini gumo2u 00 IpyHmooopooHux gpes

[lin wac ompaifoBaHHs IILOTO PO3JALUTY HABECTH BUMOTH, SIKI BiJMOBIIAIOTH
MpU3HAYeHHI0 BUOpaHOi Jyisi po3poOku (pe3u. Bukopucraru miTepatypHi JKepena

5, 71.



5.4. Oorpynmyeanna ma po3paxyHoKk 0CHOGHUX napamempie (hpezu

5.4.1 Buxioui oani

[Ipuznauenus ¢pes3u; mmpuHa 3axBary (B, M); MBHUAKICTb arperary
(V,, km/ron); riubuna oopodiTky rpyHty (h, cM); muTomuii omip aedopMaliii IpyHTY
(p, MITa).

5.4.2 BusHauenHsi OCHOBHUX napamempisé ppezu 3 20PUBOHMATLHOIO BiCCHO
obepmanHs

Hiamerp ¢pe3epHoro Oapadana. [liametp ¢pesepHoro Oapabana D 3a
KIHI[IMHA HOKIB BHOHMPATH 3a yMOBH 3a0e3leueHHs OOpOOITKY TIPYHTY Ha 3aJaHy
ruOuHy h 1 3armmOneHHs jwie HOXiB (iHII mertani O0apabaHa MarOTh MPOXOIUTH
HaJl MOBEPXHEIO MOJIs 3 MiHIMaabHUM 3a30poM 50...60 mm). Jins Oinbmocti gpe3 D =
(2,5...3,5) h.

KisbkicTh HOXKIB, 3akpimieHnx Ha ogHOMY AUCKY. OCHOBHI KpUTepii st
BUOOPY KIJIBKOCTI HOXKIB Z — II€ Mojayda 1 TpedeHYacTiCTh THa OOPO3HU, AKI 33Jal0Th
BIJIMOBIHI arpOTEXHIYHI BUMOTH.

Bubupatu z notpiOHO 3riJHO 3 PEKOMEHJIAIISIMA Ta OIJISJIOM KOHCTPYKIIIM
dpes [2, 5]. 3a3Buuaii z = 2; 4 a6o 6.

KinbkicTh nuckiB Ha 6apadani. Buznauaerbcs 3a popmyioro:

=2, ¢y
2l+0
ne 1=0,1...0,15M — JOBXKHWHA BIAITHYTOI YACTUHU HOXKA;

0 — TOBIIIMHA JIVCKA.
KinemaTnunuii pexxum podoru ¢pesu

1 1 . h,
§+— T —arcsin 1—E
PR, , )
E1/2Rh2—h22

ne h, =(0,1...0,15)h — BucoTa rpeOeHiB;

R — paniyc ¢pesepHoro 6apadbana, R=D/2.
Jist moboBUX Ta camoBuX gpe3 4 =3...8.

Yacrora o6eprannsa 6apadana
n= 60—\[’) 06/x, 3)

T
ne V. — KoJioBa MBUIKICTh Oapabana, M/c (V, =V, 1), 1S IOJLOBUX Ta CagoBUX (Ppe3

V. =5..6 M/C.

Ionaua Ha nixk. BuzHauuTu 3 ypaxyBaHHsIM MIHIMAJIbHOI rpeOEHYACTOCTI AHA
00po3HM Ta mapameTpiB Oapabana [4, §]:
7D

VY 4
5="2 u @
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PexomennoBane 3Hayenus S =0,05...0,15 M.
KyT BcTaHOB/ICHHSI HOXKIB HA JAUCKaxX BiIHOCHO pajaiyca 0apaldaHa Ta KyT
ix 3arocrpenHs. BkazaHi KyTH BU3HAUUTH 32 YMOBHU HaIMEHILIOTO OIMOPY Pi3aHHIO Ta
CaMOOYHIIIEHHS T 9ac poooTH [4, 5]. KyT y, mpuitmaiots B Mmexax 30...40°.
71=90-7,. (5)
HortyxHicTtb, sika peasidyerbest ¢pe3orwo 3 I'-mogiOHUMmM HoOxaMH. Y
3araJbHOMY BUIJISJII TOTYKHICTh, IKa BUTPAYA€ThCS HA poOOTY (Gpe3u, po3paxyBaTu
K CyMy TPbOX BUIB IOTY>KHOCTEM:
N=N,+N,+N, , kBT, (6)
ne N, — MOTYyXHICTh Ha AeopMallito IpyHTy, KBT;
N, — MOTY>XHICTh Ha BIIKHIaHHS CTPY>XKH, KBT;
N — IOTYXXHICTb Ha MepeMilneHHs (Gpe3u 1o mojko, KBT.

BusnauanbHOO € OTYKHICTh N, , SIKY BU3HAUUTH 32 (HOPMYJIOIO:

N0:103p-c-h-zi\z/E),KBT, (7)

ne p, H/M% h,m; VvV, Mm/c; D, M.

¢ — Hepepi3 IPYHTOBOI CTPYKKH, M2, c=5-1.
[ToTy>xHICTh Ha BIIKUJAAHHS CTPYKKU:

k -B-z-h-y-V?

N, =107- , KBT, (8)

ne k, — KoeQillieHT KA 3aIeXKUTh BiJ popmu HOka (k, =0,85...1,0);
y — 006’ eMHa Maca IpyHTY, KI/M>,
B,M; h,Mm; V,_, M/c.
[ToTyxHicTh N, Ha nepemilieHHs Qppe3u:
G,-f-V

N, = d)zT .0,736, kBT, (9)

ne f =0,15...0,20 — KoeiLIEHT OMOPY NEPEKOUYBAHHS;
G, — Maca (Bara) ¢pesu, Krc (BUOpaTH 3 iCHYIOUUX aHAJIOTIB).
VvV, ,M/c.

[Totyxnicts Ha BBII TpakTopa:

NBBH = N@ - Ng D KBT, (10)

nnep
ne 1,, — KoedilieHT KopucHOI Aii mepenad Bij ¢pesepHoro 6apabana no BBII

(BU3HAYUTH 3 MPUUHATOT KIHEMATUYHOT CXEMU MPUBOY OapabaHa).

KinemaTnunuii po3paxyHok. 3a BijoMoi yacToTu obepranHs O6apabdana 1 BBII
BUOpaTH cxeMy Inepeaad 1 po3paxyBaTu 3arajbHe MepeJaTHE YUCIIO 1 BIAMOBIAHO 10
KIHEMaTUYHOI CXeMHU. Y IhOMY PO3JUII BUKOPUCTATH MIAPYYHUKHA Ta JOBIAHHUKHU 3
muciututid « Exkcrutyarartiss MTII» ta « TpakTopu 1 aBToMOO1ITI».

5.5. Enepzemuunuit po3paxynok

BrpaTn nory:;kHocTi B TpaHcMicii TpakTopa. BusHauatoTecs 3a popmyioro:

11



N,, =(1-7,,)N,, kBT, (11)
ne N, — epeKkTHBHA MOTYKHICTh BUTYHa TpakTopa BUOpaHOro kjacy, kBT, (kiac
TpakTopa BUOPATH OPIEHTOBHO, BUXOJIAYH 3 TEXHIYHOI XapaKTEPUCTUKHU Ppe3n);

1,, — KOCQIUIEHT KOPUCHOI Iii TpaHcwmicii Tpakropa. Jlnsa Tpakropis kmacy 1,4
Ty =0,8..0,9.
IHoTyKHicTh, IKa BUTPAYAETHCS HA NMepeMillleHHs arperary:
(G,, +G,)- f-V,

N, = *.0,736, kBT, (12)
270

G, — BIANOBIZHO Bara Tpakropa i ppesu, Krc;

e G

mp?
f — KkoedilieHT omopy Ha nmepexkouyBaHHs arperary ( f =0,01...0,1);

V ., KM/TOJI.

IIoTy:KHiCTh, IKA BUTPAYAETHCS HA OYKCYBAHHSA:
N, =N,,,6, kBT, (13)
ne 6 — koedimieHT OykcyBanHs (& =0,05...0,12).
IHoTyXKHicTh, AKa BUTPAYAETHCH HA MOJ0JAHHSA CXUJIIB:
N, =(G,,+G,)i-V,, kBT, (14)

ne i — BeauunHa cxuiy (i=0,01...0,05).

CyMapHa noTy:KHicTh Ha po00Ty ()pe3epHOro arperary:
Ny =Ny +N,, +N_+N;+N_, kBr. (15)

KoegdinieHT BUKOPUCTAHHS MOTYKHOCTI ABUTYyHA:

NZ
77—N—, (16)

e

cx

ne n=0,8...0,9 BBaXKaIOTh HOPMAJILHUM.

5.6. Po3paxynok nHa miyHicmo

[lin yac ompaltoBaHHS PO3JAUTY BHUKOPUCTOBYBATH JITEPATypy 3 PO3ALIIB
muctuIunie «Jletam mamua» Ta «Ormip MaTepianiBy. BUKOHATH 3rigHO 13 3aBAaHHIM
KEepIBHHKA.

5.7.  Byooea, npouec pooomu, nanaoxka i TO ¢ppesu

Crucno onwucatu OyJ0BYy, MOCHUJIAIOYKMCh Ha TpadiuyHy YAaCTUHY KypCOBOIO
MPOEKTY Ta PUCYHKH, ITpoLieC Ta yMOBHU poOoTH (Pppe3u. HaBecT OCHOBHI BUMOTH 110
KOHCTPYKIIii 1 poOounx opraHiB. Bkazatu OCHOBHI peryItOBaHHS.

5.8.  Oxopona npaui

HaBectn 3axoaum 3 OXOpoHM Tpami mig yac pobot Ha (pe3epHux
I'pyHTOOOpOOHMX arperatax. Onucatu NpucTpoi, nepeadoadeHi s 6e3neyHoi podoTu

bpesn.
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5.9. Texniko-exonomiune oorpynmyseanns

Po3paxyBaTi NpOAYKTHUBHICTH po3poOsieHOi (Gpe3u, HaBECTH TEXHIYHY
XapaKTePUCTHKY, a TaKOX (paKTOpW SKI BIUTMBAIOTH HA MiJBUIICHHS €(QEKTUBHOCTI
pob6otu. [lopiBHsIBHE OIIHIOBAHHS €KOHOMIYHOI €()EKTHBHOCTI BUKOHATH 3TiTHO 3
JIO0JaTKOBUM 3aBJaHHSM BUKJIa/1aya.

5.10. Buchnoeku

HaBectn BHCHOBKHM, SIKi BHIUIMBAIOTh 3 BHUKOHAHOI pPOOOTH, a TaKOX
peKoMeHaIlli, IKi MOKYTh BUKOPUCTATH PO3POOHUKH a00 eKCILTyaTallliHUKN (Ppe3u.

5.11. Cknaodanvnuii kpecirenuk

KpecneHuk BUKOHYIOTh Ha apKyil (opMaTy, BCTAHOBJIEHOIO CTaHJIapTOM 13
OCHOBHHM HanucoM (pucyHok 1, a) (popma 1).
VY BianoBigHux rpadax ¢GopMH OCHOBHOTO HAamucy (PUCYHOK 1) MOCHiTOBHO
BKa3yIOTh:
(1) - Ha3By BUpOOY;
(2) - mo3HaveHHs TOKYMEHTAa,
(3) - no3HaueHHs marepiany aetaii (rpady 3alOBHIOIOTH TUIBKHA Ha KPECICHHKaX
neranei);
(4) - niTepy, NPUCBOEHY TOKYMEHTY (B HaBYAJIbHUX MPOEKTax Jiitepa «H»);
(5) - maca BupoOy, B KT;
(6) - macmTad (MpoCcTaBISETHCS BIAMOBITHO O CTAHIAPTY);
(7) - nopsaKOBHUIT HOMED apPKYIIIA;
(8) - 3aranpHe uKCIIO apKyIIiB (BKA3YEThCS HA MEPIIOMY apKYyIIIi);
(9) - kopoTka Ha3Ba oprasizailii, sska BUIyCTHIIA JOKyMeHT (abpeBiaTypa [1/IAY),
1HJIEKC aKaJIeMIYHOl TPyTIH.

185
7 10 23 75 0 70 50 5
) 75 17 8 N
- /Iim. Maca  |\Macwmao N
L’“\ Im| Apk. | N° dokym. /lign.  \Aama
" Pospob. (17 (12) 113 (7 4 15/ (6] 0
2 > [lepeb.
h T.KoHmpP. Apkyw_(7) | Apkywib __(8) N
20
Hranmp. 3/ 19) 0
Jamb.
O

Pucynok 1 — OcHOBHUI HaNKC Ha apKyIIax KPECICHUKIB
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Kpecnenuk 3arajibHOro BUay BU3HAYa€ KOHCTPYKIIIFO BUPOOY, B3aEMO/III0 HOTO
CKJIAJIOBUX YACTHUH 1 TIOSICHIOE TIPUHITAIT pOOOTH BUPOOY.

CximamanpHUl  KpPECIeHWK (KPECIEeHHWK CKIAMaHHOI OJMHUIN) MICTHTh
300paKeHHsI CKJIAJIaHHOI OJWHUIN Ta 1HIN JaHi, 3TIHO 3 SKUMH ii CKIagaloTh
(BUTOTOBIISIIOTH) 1 KOHTPOJIIOIOTb.

Ha xpecnenukax ckiagaibHOI OMMHUII BUPOOY MatoTh OyTH BiOOpakeH1 BCi 1i
netaini (Jomatok M1). KinbkicTh mepepisiB, po3pis3iB, BHHOCOK, a TAaKOXK TEKCT HAITUCY
MOBUHHI OyTH JOCTAaTHIMHU JJI1 BUKOHAHHS Ha Horo 0a3i poOOYMX KpPECIICHHKIB
BIIMOBIAHUX JeTaie. BUHOCHI elleMEeHTH, 10 MarTh (PYHKII po3mudpoByBaHHS
(omopwu, yuiijabHeHHs, 3’ €JHaHHS, CIIOJIYYEHHS, sIK1 4epe3 Majll pO3MIpH MOXKYTh OyTH
300pakeHl YMOBHO), BHKPECIIOIOTh y MaciTabdi 30iabieHHs. Ha kpecieHukoBi
MarTh OYTH CTapaHHO ONpallbOBaHi BCl 3’€JIHAHHS JeTalei 1 000B’I3KOBO HaBEICHI
TaKl JaHi:

- rTabapuTHI pO3MIpPU 3a TPbOMa KOOPAMHATHUMH HAMNpsIMKaMu (JIOBXKHUHA,

IIMpPUHA, BUCOTA);

- NIpUEIHYBaIbHI PO3MIpH;

- OCHOBHI PO3MIpH, 110 € XapaKTEPHUMU MapaMeTpaMu CKJIalalIbHOI OJUHUIIL;

- CHpSDKEHI pO3MipHU MOCAIOK;

- TEXHIYHA XapaKTEPHUCTHUKA BUPOOY;

- TCXHIYHI BUMOTH,

- BKa3IBKM TMPO [OJATKOBI omeparlii, [0 MalTh BUKOHYBaTUCh IIiJ Yac

CKJIaJIaHHS.

Ha kpeciieHHKOB1 CKJIalajibHOT OJMHMII TOKa3yIOTh HOMEPH MO3HUIIIA BCIX
BY3JI1B Ta JIeTaJIel 3T1JIHO 31 crienudikalii€ero.

5.12. Kpecnenuku oemaneii

Kpecnenuku neraneit po3poOisitoTh Ha OCHOBI TEXHIYHOTO MpoekTy. [lpu
BUKOHAHHI KyPCOBOTO MPOEKTY BHUKOHYIOTHCS KPECICHUKU JIETajleH, 10 BXOIATh J0
CKJIaJy TAHOTO By3Ja (MAIlIMHH).

Jletanb Ha KpecIEHUKY 300pakyloTh B poOOYOMY TOJIOKEHHI — SK BOHA
Ipaioe y CKiIajal MamuHu (By3/ia) abo sk BOHA po3TalioBaHa IiJl 4ac ii 0OpoOKH.
[Tpumipom, TeoMeTpUYHY BICh J€Tajl, M0 € TiJIOM oOepTaHHs (BaJs, KOJIECO TOIIIO),
PO3TaIIOBYIOTH TTapaJieIbHO OCHOBHOMY Hamucy. [IpaBopyd po3TamoByeThes TOH OiK
neTaii, ae Halo1IbIe 00pOoOIIFOBAHUX MTOBEPXOHb.

Ha kpecnenukax mae 0ytu iHpopmalis mpo GopmMy, po3MipH AeTalll, TpaHUYHI
BIJIXWJICHHSI pO3MIpIB Ta (POPMH, CTYIIHb HIOPCTKOCTI MOBEPXOHb, MAPKY Marepiairy
nerani, crnocid 3MiHeHHs ii poO0YMX MOBEPXOHB Ta 1HII BIJIOMOCTI, MOTPIOHI IS
BUTOTOBJICHHS Ta KOHTPOJIIO JIeTal 1 T.1.

['pannuni BigxuieHHs ¢GOpM Ta B3aEMHOTO PO3MIIICHHS IMOBEPXOHb Ha
KpECJIEHUKAX TUIIOBUX JETale MOKHA 300pakaTd YMOBHUMH IO3HAUYKaMu abo y
BUTJISI/II TEKCTOBUX MOsACHEHb. [lepeBara HaJaeThCs YMOBHUM TO3HAYKAM, SIK OUIBII
KOMITAKTHUM, HAOYHUM 1 3pyYHHUM JIJIs1 YUTAHHS.

JIst okpeMuXx TPy AeTalield BKa3yIOThCs Takl JaHl PO TPAaHUYHI BIIXUJICHHS
¢dbopM 1 B3aeMHE pO3TaIlyBaHHS MOBEPXOHb.
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Banu, yepB’suHi Baju, Baau-IIECTEPHI:

- OKPYIJICTh Ta HEMWIIHAPUYHICTH MIMHOK VIS KiJIEIh MiAMIUAITHUKIB, TOJIOBOK
I MaTOYMH 3y0UacTHX Ta YepB’sIUHUX KOJIC, 31pOYOK, MiB My(T, IKiBiB;

- OUTTS TOPIIB 3alJICYHUKIB I YHOPY KUIEUb MiJIIMIHUKIB, MaTOYHH
3y04YacTux Ta 4epB’STYHHUX KOJIIC, 3IPOUOK, MiB My(T, IIKIBIB;

- pagiasibHe OWTTS MOBEPXOHB JJIA MOCAAKH 3yOUacTHX Ta YepB’SYHUX KOJIC,
31pOYOK, MiB My(T, MIKIBIB BiIHOCHO MiAMIMITHUKOBUX IITIOHOK.
3y0yacTi Ta uepB’sTUHI KoJeca:

- HEKPYIJICTh Ta HE HUJITHIPUYHICTh 0a30BOTO (IIEHTPAIBLHOTO) OTBOPY;

- OUTTA TOPIIB MAaTOYWH; OUTTS TOPIIIB 3yOUaCTUX BIHIIIB.
CrakaHu:

- HEKPYIJIICTh Ta HE UJIIHJIPUYHICTh 0a30BOTO OTBOPY;

- HEKPYIJICTh Ta HE NUJIHIPHUYHICTh 30BHIIIHBOTO IHIIHAPA;

- pajaiagbHe OWTTA MOBEPXHI 30BHINIHBOTO LMJIIHAPA BIJHOCHO OCi 0a30BOro
OTBODY;

- OWUTTS TOPLA I yHIOPY Kb MIIIIUITHUKA;

- OuTTs TOpIA (IaHI CTaKaHa.
[xiBwu:

- HEKPYIJICTh Ta HE LIJIIHIPUYHICTH 0a30BOr0 OTBOPY;

- OWUTTA TOPLIB MAaTOUYMHU;

- pamianpbHe OUTTA 000/Ja IIKiBa TIUIOCKO TMAacoBOi Ta KaHABOK IIIKiBa
KJIMHOIIACOBOI Iepeiay.

5.13. 3azanvnuit 6uo

Kpeciienuk 3arajJibHoro BUJIy — 1€ JOKYMEHT, II0 BH3HAauya€ BiJHOCHE
pO3TallyBaHHS CKJIQJaJIbHUX OJIMHUIL Ta JeTanei, rabapuTHi po3Mipu Ta
NPUEIHYBAIBLHUX TOBEPXOHb JeTaneil. [Ipu3HaueHHs KpecieHWKa — JaTH TOBHE
ySBJIEHHS MPO MAIIMHY B IIJIOMY, i1 eKCIUIyaTalliiHy XapaKTepHUCTHUKY, OCHOBHI
pPO3MIpH, B3aEMO3B’A3KM OKPEMHUX CKIAJIbHUX OJUHUIb, 3 €IHYBAIbHHUX
MOBEPXOHB JICTAICH Ta X PO3MIPH.

3aranpHUi BHUJ, 3BaKAlOYM Ha 3Ha4yHl rabapuTu 00’€KTa, BUKOHYETHCS B
CTaHJAAPTHOMY MacIITaldl 3MEHIIICHHS.

Ha xpecneHukoBI 3arajJbHOrO0 BUJY CKJIaJajdbHI OJMHMII Ta JeTail
300paxkyroTh crpomieHo. Ha kpecineHukoBl He 300paxyroTh ApPiOHI KOHCTPYKTHBHI
€JICMEHTH JCTaJICH.

Kpecnienuk 3arajibHoro BUly MOBUHEH HECTH TakKy 1H(QOpMAIIito:

- 300paxeHHs BUPOOY;

- po3Mipu rabapuTHi, IPUEIHYBaTbHI Ta MOCAIKOBI,

- TEXHIYHI BUMOTH JIO MOHTAXY;

- TEXHIYHY XapaKTEpUCTHUKY;

- HOMEpPH IO3HUIIH CKIaJaJIbHUX OJMHHUIIH Ta JeTajiel 3TiIHO 31 crenudikaliiero.

Ha xpecieHWKOBI 3arajJibHOrO BHIJISAY Tpeba TakKoK TOKa3aTH MiCIs
KpIIJIEHHS KOXYXIB, IO 3TIHO 3 BUMOTaMHU TEXHIKM O€3MEeKH MPUKPUBAIOTH BCI
netaji abo CKJamanbHi OUHMII, 1110 00epTaroThes (lomarok JI).
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5.14. Cneuudbikauii

Crnenuikaiisi — JOKYMEHT, IO BKJIIOYae B ce0e Meperik yciX CKIaI0BUX
YaCTHH, SIK1 BXOJASTH IO JAHOTO BHPOOY, a TaKOXK KOHCTPYKTOPCHKI JTOKYMEHTH, SIKi
HaJIeXKaTh 10 1bOTO BHpoOy. B maHOMy MpOEKTI I1e — KPEeclIeHWK CKJIaaaabHOi
OJIMHUIII Ta/ab0 KPECICHHWK 3arajbHOr0 BUTIIALY CITBCHKOTOCTIONAPCHKOI MAIIHMHU
(Jomatox JI). Cnenmdikaiiiro CKIaJalOTh Ha OKPEMHUX apKyllaX Ha KOXHY
CKJIQJIalilbHy OJIWHUINIO, KOMIUIEKC 1 KOMIUIEKT BIJNOBIIHO IO CTaHAAPTY
(Hdonartok E).

VY KIHII KOXKHOTO po3auTy crenudikaiii peKOMEeHIYyEThCS 3aJIMIIATH JBa-TPU
BUTBHI PSKHA HA BUMAI0K MOXJIMBUX 3MIH Y KOHCTPYKIIii BUPOOY.

6. Bumoru o0 oopMaeHHs MOSICHIOBAJIbHOI 3aNIMCKHU

OdopmileHHST TEKCTOBUX JIOKYMEHTIB TEXHIYHOT'O MPOEKTY Ma€ BIAMOBIIATH
Bumoram JICTY 3008:2015 «3BiTu y cdepi Hayku 1 TexHikd. CTpyKTypa Ta MpaBuiia
Oo(pOpMJIEHHS» 3 YypaxXyBaHHSIM MOKIMBUX BIJIXWIEHb BIJ HHUX, OB S3aHUX 31
cnenu(piKo MPOEKTYBAHHS B YMOBAaX HaBYAJIbHOT'O MPOLECY.

BukoHaHHS TOSCHIOBANbHOI 3alMCKM — BaXJIMBHA eTam OQOPMIICHHS
KOHCTPYKTOPCBHKOT JOKYMEHTaIlli, y TMpoleci SKoro 3700yBadi BHILOI OCBITH
HaOyBalOTh HAaBHMYOK YITKOTO, JAKOHIYHOTO Ta apryMEHTOBAHOTO BUKJIAJaHHSA B
HaJIeKHIN TOCIIJOBHOCTI PO3paxyHKIB CUIBCHKOTOCIOAAPCHKOI MAalIMHU (arperary,
YCTaHOBKH, By3Jia TOIIO).

[TosicHroBanbHA 3amucKa — 1€ TEXHIYHUN TOKyMEHT, 110 BUMarae B ce0e omnuc
PO3p00III0OBAaHOTO BUPOOY, OOTPYHTYBAaHHSI KOHCTPYKTUBHMX pIIIEHb, PO3paXyHKU Ha
MIIHICTh, OPCTKICTh Ta IHIINI KpUTEpil Mpane3qaTHOCTI BY3JIB Ta JeTaleH,
NEPEeBIPOYHI PO3PAXyHKU Ha MIIHICTh €JIEMEHTIB CTaHAApTHUX BUPOOIB BUOIP
croco0iB 3MaIeHHS Tepeiad Ta Orop, MaCTUIILHUX MaTepialiiB TOIMIO.

[TosicHroBasibHA 3amMCKa TOBMHHA MICTUTH THUTYJBHY CTOPIHKY, 3MICT 13
3a3HAYEHHSM  PO3TAlllyBaHHS pO3JUIIB B TEKCTI, TEXHIYHE 3aBJaHHA Ha
MPOEKTYBAHHS, BCTYI, OCHOBHHI TEKCT 1 CTUCOK BUKOPUCTAHOI JIITepaTypH.

TutynpHa CTOpiHKa BHUKOHYETHCS CTaHAAPTHUM IMIPUPTOM 3a 3pa3KoM,
HaBegeHUM (Ho0aaTtok b). BoHa € nepiioio cTOpIHKOI MOSICHIOBAILHOI 3aITUCKH.

Y 3MicTi mMOJaOTh HAa3BU BCIX PO3AUIB, MIAPO3IALIIB Ta IMYHKTIB
MOSICHIOBAJIBHOI 3aIIMCKH, BKAa3ylOUM HOMEpPU CTOPIHOK (cTopiHka 1 — TtuTynbHa
CTOpIHKA, HE MPOCTABIISIETHCS ), HA AKUX BOHH PO3MIILIEHI.

TexHiuHe 3aBJaHHS Ha MPOEKTYBAaHHS BMIIIY€ BUXIJIHI JaHl, 3aBJaHHSI Ta
00CAT BUKOHYBaHOI po6oTH. MIOro po3TaInoByIoTh Micis 3MicTy.

Beryn MicTUTB B1IOMOCTI IPO MPU3HAUEHHS Ta MOXJIMBY T'ally3b 3aCTOCYBaHHS
CLIbCHKOTOCTIOAAPCHKOI MAIIMHHU, ii KOHCTPYKTHUBHI OCOOJIMBOCTI, METY Ta 3aBJaHHSA
MPOEKTYBAHHSI.

OCHOBHHI TEKCT MOSICHIOBAJIBHOT 3aICKH MA€ PO3KPUBATH KOHKPETHUN 3MICT
pobotn Ta BigoOpa)kxaTh OJiepKaHi pe3yiabTaTh. Y TEKCTI HaBOISTh: BCl
OOTpYHTYBaHHSI Ta PO3PAXyHKH, IO MIJATBEPKYIOTh TMIpaIre3/IaTHICTh BUPOOY;
BUKJIAJAIOTh METOJ BH3HAYCHHS HABaHTa)XCHb, HABOISITH OCHOBHI JOMYIICHHS,

16



NPUUHATI B pO3paxyHKax; apryMEHTYIOTh BHOIp KOEQII€HTIB, JOMYCTUMHX
HaIpy>KEeHb TOIIO.

HabnmxeHuii mepenik TUTaHb, sIK1 CIi1 pO3KPUBATH B MOSICHIOBAJIBHIN 3amucIi
KypPCOBOTO TMPOEKTY Ta PEKOMEHJOBAaHA IOCHIIOBHICTh iX BUKJIAQJCHHS HaBEICHI B
nonatky B).

BHCHOBKM MarOTh CKJIAJIaTUCS 3 OI[IHKH PE3yJIbTAaTiB KYPCOBOTO MPOEKTYBAHHS
3 TOTJISIY iX BiAMOBIHOCTI BUMOTaM TEXHIYHOTO 3aBJaHHS Ha MPOEKTYBaHHs. BoHH
HE TOBHMHHI HOCHTH KOHOTAIlIMHMM XapakTep («po3paxoBaHO», «BHOpAHO» 1 T.II.)
1H(opMalIlis KO)KHOTO IMYHKTY BUCHOBKIB TOBMHHA OyTH aHAJITUYHO-OI[IHOYHOIO.

Cnucok BUKOPUCTAHOI JIITEpaTypy Ma€ MICTUTH BCl BUKOPUCTaH1 Jxepena. Bei
JaHl, MPUUHATI 3 MIAPYYHHUKIB, HABUAJIbHUX MOCIOHMKIB, JOBIIHUKIB TOIIO MOBHHHI
OyTH MiATBEPIKCHUMH IMOCUJIAHHIMH Ha BIATIOBITHE JHKEPEIIO.

6.1. Tumynvna cmopinka nOACHI0O8AILHOT 3aNUCKU

CTpyKTypa-TUTYJIBHOT CTOPIHKHU:
- TIOBHA Ha3Ba MIHICTEPCTBA,
- TIOBHA Ha3Ba BUIIOTO HABYAJILHOTO 3aKJIay;
- Ha3Ba (aKkyIbTETY;
- Ha3Ba KadeJpH, ¢ BUKOHYEThCS TIPOEKT,
- Ha3Ba JOKYMEHTA,
- TeMa MPOEKTY (BIAMOBIAHO JI0 TEXHIYHOTO 3aBJaHHA);
- Kypc, TpyIna, Ipi3BUIIE Ta iM’ S 3.B.0.;
- TPI3BHUILE Ta IM’s1 KEPIBHUKA IPOEKTY;
- JaTa MIANUCAHHS JOKYMEHTA;
- MICTO Ta piK BUKOHAHHS MTPOEKTY.
[Tpukiman opopMIeHHS TUTYJIBHOI CTOPIHKHU MOSICHIOBAJILHOI 3aITMCKHU MTOAaHO B
nonarky b.

6.2. Ogopmnenns nosacn6aIbHOI 3anUCKU

[TosicHiOBaNIbHY 3amucKy OGOPMIIAIOTH BIANOBIAHO 1O BHMOT JIEPKABHUX
cragaaptiB (€ECKJ]) 10 TEKCTOBUX JOKYMEHTIB 3 OJIHOI CTOPOHHM CTaHIapPTHOTO
apkyma mnanepy ¢opmary A4 (210x297) y BigmoBigHocTi 13 Bumoramu JICTY
3008:2015. VYV BiamoBignux rpadax (GopMH OCHOBHHMX HamuciB (pucyHku 2, 3)
MOCTIJOBHO BKA3YIOTh:

(1) - Ha3By BUpOOY;

(2) - mo3HaveHHs TOKYMEHTAa,

(3) - nmo3HaueHus marepiany aetaii (rpady 3alMOBHIOIOTH TUTBKH Ha KPECICHUKAX
neranen);

(4) - niTepy, NPUCBOEHY TOKYMEHTY (B HAaBYAJIbHUX MPOEKTAx Jiitepa «H»);

(7) - mopsiIKOBUIT HOMEpP apKYyIIIa;

(8) - 3arayibHe uKcCI0 apKyIIiB (BKa3y€e€ThCs Ha MEPIIOMY apKyIIli);

(9) - xopoTka Ha3Ba oprasizailii, sska BUIIyCTHJIa TOKyMeHT (abpesiatypa [1JIAY),
1HJIEKC aKaJeMIYHOl TpyTH.
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Pucynok 2 — OCHOBHMI Hamuc Mepuioro apkyuia
TEKCTOBOTO JIOKYMEHTY

Tekcr 3anucku Moxe OyTH OpPYKOBaHMM ab0 HANMCAHMM BiJ PYKH CHHIM,
¢GioJIeTOBUM YM YOPHUM YOPHWJIAMH. 3aKpECIICHHS YM BUIPABJICHHS HE
JOITy CKAIOThCA.

Bincranp BiJ paMKH 10 TEKCTY HA MOYATKy psAJKa Mae OyTH HE MEHILE 5 MM, a
y KiHIII — He MeHIe 3MM. Bijictanb 10 paMku 3BepXy Ta 3Hu3y mMae 0ytu 10-15 mm.

TekcT 3anmrMcKu BUKJIAIA€ThCS BiJl TPEThOT 0COOU MHOKHUHM 200 B 0€30C000Bii
dopmi. TepmiHoiOris Ta BHU3HAYCHHS, BHUKOPHCTaHI B 3alllCIl, MaloTh OyTH
OJIHO3HAYHMMHM Ta BIIMOBIIATH BCTAaHOBJIIGHUM CTaHJAApTaM, a 3a iX BIJICYTHOCTI —
3araJbHOMPUUHSITUM JIJI1 HAYKOBO-TEXHIYHOT JIITEPaTypHU.

3 3 Y
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Pucynok 3 — OCHOBHUI HaIMC HACTYMHUX apKyIIiB
TEKCTOBOT'O JOKYMEHTY

CKOpOYEHHsSI CJiB y TEKCTi, Ha PUCYHKAaX Ta B TaONUISIX 3a BUHATKOM
3araJbHONPUUHITUX B HAYKOBO-TEXHIUHIN JIITEpaTypl e AOMYCKAETHCS.

Hywmepaiiisi Tabauis Ta pUCYHKIB B 3alIMCIII Ma€ OYTH HACKPI3HOIO, HyMepallis
CTOpPIHOK TMOSICHIOBAHOI 3alMCKU TaKOXX HACKpI3HA 3 ypaxXyBaHHSIM UIIOCTpaiii 1
Tabnuib. Ha TUTYIBHIN CTOPIHIII HOMEp HE CTaBIISATh, aji€ B 3arajbHy HyMepalliio BiH
BXOJIUTb.
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6.3. Ogopmnennsa po3paxyHkie

BukoHytoun po3paxyHKH, CHiJi TOSICHIOBATH, Ha OCHOBI SIKOTO KpUTEPiIO
Mpale3aaTHOCTI MPUUHATO pillleHHs, BUOpaHi BiANOBiAHI BenuduHU. [losicHeHHS 10
PO3paxyHKiB MalOTh OyTH JJAKOHIYHUMHU, aJie€ BUYEPITHUMHU.

VYMoBHI JiTepHl Ta TpadidHi IO3HAYEHHS BCIX BEJIWYHMH Y BHUKOHAHHI
BIJIMOBITHUX PO3PAaXYHKOBUX CXEM MOBUHHI BIJIMOBIJIATH BCTAHOBJICHUM CTaHIapTaM,
a y gopMyiax — BCTAaHOBJICHUM CTaHIApPTOM ab0 PEKOMEHJallisM, IO MICTUTHCA Y
TEeXHIYHIN JIITepaTypi.

Bci  po3paxyHku odOpMIISIIOTBCS 32 BH3HAYEHUM IUIAHOM. 3arojoBOK
BIJIMOBIAHOTO PO3LTY (MiAPO3/iTy) TOBUHEH MICTUTH B CO01 KOPOTKY, ajie JOCTATHIO
1H(pOpMaIlio PO 00 €KT 1 XapakTep PO3PaXyHKY.

Bcei notpibHi At po3paxyHKiB GOpMyIIM MalOTh OYTH MPEACTABICH] CIIOYATKY
B 3araJlbHOMy BWIJISI[II B 1HTEpHpeTartii BIAMOBITHOTO JITEPAaTypHOTO Kepena 3
NPUIAHATAMUA B OCTAHHBOMY PO3MIPHOCTSMH BEJIIMYUH (JITEPHE IO3HAYEHHS) 3
MMOCWJIAHHSM Ha JKepeno. Y pa3l BUKOPUCTAHHS KJIACUYHHX, J00pe BIAOMHX (popMyT
MTOCWJIAHHS Ha JKEpesio Heo0oB’ si3koBe. DopMyIin pO3MILILYIOTh O CEPEAMHI pAJIKA.

PosmmndpyBanHs (€Kcrumikaiis) JITEpHUX MO3HAYEHb (CUMBOJIIB), IO BXOASTh
1o opmynu, mae OyTH HaBEACHO OE3MOCEPENHbO MICHs (POPMYIH 13 3a3HAUCHHAM
PO3MIpPHOCTEN BENMYMH. 3HAYEHHsSI KOXKHOTO Iapamerpa JaroThb 3 HOBOTO psiKa Y
MOCJIITOBHOCTI, HaBeAeHI y dopmymi. [lepmmii psamok eKcrurikaiii MOYHHAETHCS
CIIOBOM «JIe» 0€3 JBOKpAaIlKM Micis HbOTO. B KOXXKHOMY psiaKy po3mudpyBaHHs
PO3MIPHICTh BKAa3ye€ThbCsl MICIA KOMM, LIO0 W€ 3a TEKCTOBUM IIOSICHEHHSM, a
3aKIHYY€ThCSI KOKHUU PSAOK (OKpPIM OCTAHHBOI'O) KPAIKOK 3 KOMOI. CUMBOJIH, 10
MTOBTOPHO HaBOJAATHCH y (popMyIiax, HE po3MU(POBYIOTHCS.

dopMysii HYMEPYIOTh MOCIIJIOBHO apaOChKUMU HU(paMu, HOMEP CTABUThCS
MpaBopyY BiJ (OpMyJIH HA PiBHI ii pAaKa B KPYIVIMX AY>KKaX, HAIPUKIIAI:

=21 (17)
1
ne F,— xosoBe 3ycusuis B 3auernsienHi, H;
T,— obepToBUil MOMEHT Ha Bally mectepHi, H-Mm;
0, — minuIbHU diaMeTp HIeCTepHi, M.

JlommyckaeThesi Hymeparliss popMys B MeKax po3Ally 13 3a3HAYCHHSIM HOMeEpa
PO3/UTy Ta Yepe3 Kpanky HoMmepy Gopmynu, Harpukiam, (1.2).

Y ¢dopmynu miACTaBISAIOTH YUCIOBI 3HAYEHHS TapameTpiB Yy BiAMOBIIHUX
OJIMHUIISIX BEJIMYMH, ajle 0e3 iX 3a3Ha4eHHSs, MICJIsl YOTO — OCTAaTOYHHM pe3yJbTaT 13
3a3HAYEHHSM OJIMHMII BUMIPIOBaHHS OTpUMaHO1 BeanuuHH. [IpomixkHI 00UUCICHHS,
CKOPOYEHHS (P TOLIO NPU LOMY HE JOMyCKatoThcs. KiIbKIiCTh MiACTABICHUX Y
dbopmyy udbp Mae CyBOpO BIAMOBIAATH KUTBKOCTI CUMBOJIB Y (hOpMYJI 3arajibHOTO
BUTTY.

VY pa3l BUKOHAHHS OJHOTHUIIHUX 32 METOJUKOIO PO3pPaxyHKIB Yy 3amucIil
HaBOJATH PO3paxyHOK 3 (opMynaMu Ta MOKIAJHUMU TOSICHEHHSAMH TiJIbKH B
NEepUIOMY BUMAIKY, JUIsl PEIITH 1ICHTUYHUX PO3PaxXyHKIB MOSICHEHHS OIYyCKalOThCA 1
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JOAIOThCS TIIBKM BHUXIJIHI JaHl, PO3pPaXyHKOBI CXeMH, BHOIp KOE(IIIEHTIB TOIIO.
SIKIIO TaKUX pO3pPaxyHKIB KUTbKA — OCTATOYHI pO3paxXyHKH 3BOASTH 10 TaOJIHIII.

BucHOBKM poOJATH 3a KOXKHHM pPO3PAXyHKOM, B OKPEMHX BHUMAIKaX —
3araJbHUN BHUCHOBOK (B pa3i HAsABHOCTI KUTHKOX OJHOTHUITHUX PO3PaxyHKIiB abo
PO3paxyHKIB 3a KiJIbKOMa BapiaHTaMH TOIIO).

6.4. Ogopmnennsa intocmpauiin ma madauys

Lmroctparnii B 3anuci (€cKi3u, cxeMu, rpadiku, emopr) MOXKHA BUKOHYBATH SIK
3a gomomororo [IK, Tak 1 Bix pyku B HOBUIBHOMY MaciuTabi, 3a0e3Medyroun 4iTKe
VSIBIICHHS TIPO BY30J (ZIeTajb) Tomo. BCi po3MimieHi B 3amuCIli UTFOCTpaIlii, SKIIo iX
Oinble OJHIET, MiUISraloTh HACKPI3HIN HyMeparii, Harpukian, «Pucynok 2 — Ecki3
aBuryHay. JlomyckaeTbcs HyMmepallisi pUCYHKIB B MeEKax pO3AUTY 13 3a3HAUYCHHSAM
HOMEpa PO3LTy Ta Yepe3 Kpanky HoMepa pUcyHKa, Hanpukial, «Pucynok 1.2 — ...».

Bci umroctpariii B 3amuciii MOBUHHI MAaTd 1] PUCYHKOBI MIJAIMUCH a B pasi
notpebu — posmudpyBaHHs MO3UIIIM, Tommo. LirocTpaiii ciiji po3MillyBaTH IO
MOJKJIMBOCTI O€3M0CEPEHBO 38 TEKCTOM, 13 MOCUJIAHHSAM Ha HUX.

VY Burmsaal tabnuib, SK NpaBuio, oGopMISIIOTh IUdpoBUN Martepian. SKiio
TaOJIMIIb B 3alyCli OUIbIIE OJHIET, BOHU MiJJIATal0OTh HACKpi3HIA Hymeparii. Hax
TaOJIMIICIO 13 a03aI[HOTO BIJCTYIY PO3MIIIYIOTh HAMKC 13 3aroJOBKOM TaOUIIl, 110
MOSICHIOE 11 CcyTh, Hamnpuknan, «Tabmuustl — Pe3ynpTaTu  po3paxyHKy».
JlonyckaeTbcst Hymepallis TabIullb B MEXax po3AUTY 13 3a3HAYEHHSIM HOMEpPa pO3aiTy
Ta yepe3 Kpanky HoMmepa Tabiuui, Hanpukiaa, « Tadmung 1.1 ...».

Po3minytore Tabauil Oe3nocepeHb0 3a TEKCTOM 3 TMOCHJIAHHSIM Ha HUX.
[TocunanHs MOJaIOTh MOBHICTIO, HAIPUKIAA: «y Tabmuul 3» abo y pasl MOBTOPHOTO
HarajyBaHHS «JIUB. TAOJHUIIIO 3.

6.5. Ogopmnenns cnucKy sUKOPUCMAHUX Odicepe

Jlxepena miTepaTypu y MOAAIOTHCS Y CNMCKY BUKOPUCTAHUX JAKepeJI 3TiTHO 3
JNCTY 8302:2015 «Indopmarisi Tta mokymeHntanis. biGmiorpadiuyHe mnocuiaHHS.
3aranpHl TOJIOKEHHS Ta mnpaBwia ckiaganHs» ab6o JCTY T'OCT 7.1:2006
«bi6miorpadiynuii 3anuc, Oi0miorpadiyHuil onwuc. 3arajbHi BUMOTH Ta TMpaBHIIA
CKJIQZIaHHS.

7. 3arajabHi BUMOTHY 010 0(popMIIeHHSI KYPCOBOT'0 MPOEKTY

30poirypoBaHy  pO3paxyHKOBO-TOSCHIOBAJIIBHY — 3allUCKy 13  JOAaTKaMH
(cnerudikamisiMi) Ta apKyllll KPEecIeHUKIB CKJIaJar0Th JJIs 30epiraHHs y mamii 1o
MMOBMHHA MaTH TUTYJIbHY CTOPIHKY KYPCOBOTO TIPOEKTY.

TuTynbHy CTOPIHKY TamKh KYpCOBOTO TIPOEKTY BHUKOHYIOTH BIAMOBIIHO
Honmatky A. Jlana ¢opma mnpuszHaueHa st O(QOpPMIICHHS KypCOBOTO MPOEKTY 1
¢dikcyBaHHS pe3yJIbTaTIB HOTO 3aXUCTY.

ApKyIIi KpecleHUKIiB BCiX (opMaTiB CiiJi CKJIaJaTh TapMOHIKOIO. ApPKyIIi
KPECJICHHKIB ITiCJIS CKJIaJaHHs IMTOBUHHI MaTH OCHOBHHMM HAITMC HA JUIIbOBIH CTOPOHI
CKJIaJICHOTO apKyla.
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8. 3axmcT Ta OLiHIOBAHHS KYPCOBOI0 MPOEKTY

Bukonanamii 1 Sape€CTp0BaHI/II/I Ha Kadeapi KypcoBHM TPOEKT (BIIMOBITHO 0
PO3KJIaTy 3aXWCTy) TOMAETHCS KOMICIi, 10 TpU3HAYAEThCS Kaeaporo 1 CKIamaeThes 3
BUKJIAJIauiB Kadenpyu, B TOMy 4YMCll ¥ KepiBHUKA MpoekTy. [limcTaBoro 10 3axucty
KYPCOBOTO IPOEKTY € PO3pO0JIECHI KPECIICHUKH Ta 0(hopMIIeHa pO3PAXyHKOBO-TIOSICHIOBAJTLHA
3aIMCKa, a TAKOXK 3aIIOBHEHUM KEPIBHUKOM JIMCT OIIHIOBaHHS (J1071aToK JK).

[Ipouienypa 3axuCTy CKIAMA€ThCA 3 JIOMOBIAI aBTOpa MPOEKTY (0 AECATH
XBUJIMH), 3alIUTaHb 3 O0KY KOMICIi 110 cyTi poOOTH 1 BIANOBIIEH 3.B.0. HA HUX.

VY nomnoBiji MOTPIOHO BUKIIACTH:

- 3arajbHy XapaKTEPUCTHUKY CUIBCHKOTOCIIONAPCHKIN MaIlIvHI,
- BIJIOMOCTI [P0 OCHOBHI PO3pPaxyHKH;
- JlaHl PO MPUHIUIIOB] KOHCTPYKTHBHI PIIICHHS.

OmiHroBaHHS BHKOHAHHS KypPCOBOTO TIPOEKTY 3MiHCHIOETBCS 3a  100-0aimbHOIO
CHCTEMOIO 13 TOJAJIBIIIMM TEPEBEICHHSAM JI0 HAIIOHATBHOI CUCTEMH OIJIHOK Ta IIKAIA
ECTS. 3aranpHa KiTbKICTh YMOBHHX OajliB CKJIAA€THCS 13 CyMU OalTiB, BITIOBITHO 70 JIACTA
OIIHIOBAHHS, Ta OAIB, 110 HAPAXOBYIOTHCS KOMICIEIO MPH 3aXKCTI MPOEKTY (TadmIIs 1).

Tabmuus 1 — Po3nosin 6asiB 3a BUKOHAHHS KYPCOBOTO MIPOEKTY

Kpurepii oniHroBaHHs KinbkicTb
KYPCOBOI'0 MMPOEKTY 0aJiB

BiAnoBiHICTh 3MICTY KYypCOBOTO IMPOEKTY BHMOI'aM HaBYajbHO- 5
METOJANYHUX PEKOMEHJALIN 00 HOTO BUKOHAHHS
OOrpyHTYBaHHS OCHOBHHUX 1HXXEHEPHHUX, TEXHOJIOTIYHUX PIIICHB,
BIIMOBIJIHICTh MPUWHATHX pPINIEHb BHJIAHOMY 3aBJaHHIO Ha 10
MIPOEKTYBAHHS
JloTpyMaHHs T 4yac BUKOHAHHS PO3PAaXyHKIB, MPOEKTYBAHHS Ta 10
KOHCTPYIOBaHHSI BUMOT JIepKaBHUX HOPM;
3a0e3neueHHsT €(PEKTUBHOCTI Ta PAIllOHAIBHOCTI MPUUHSITHX
pillieHh Ta BIJAMOBIAHICT OTPUMAHUX PE3YyJbTATIB CyYaCHIH 10
MPaKTHII
BukopucTaHHs cydyaCHUX KOMI FOTEPHHUX TEXHOJIOT1H 10
VYMIHHS mpauoBaTd 3  HOPMAaTUBHUMU Ta  JOBIAKOBUMU 5

JIOKYMEHTaMU, HasiBHICTbh MMOCUJIaHb HA BUKOPUCTAaHI JKepesa

OdopmiieHHsST TIOSICHIOBAJIBHOI 3aMMCKH, TpapidyHUX MaTepiaiiB
3riTHO 3 BHUMOTaMHU KOHCTPYKTOPCHKOI Ta TEXHOJIOTTYHOI 9
nokymeHnrarii, JICTYVY.

Pa3oM 3a BUKOHAHHS 59

3axXHCT NPOEKTY:
- JIOIIOBIIb 3.B.O. 11
- BUIMOBIAb HA MMUTAHHS IOJI0 3arajJbHOI0 BUTJISTY MAIIUHU 10
- BIAOOBIAL HA NUTAHHS LIOAO0 JETAIEH 10
- BIJIMOBIJb HA IMTAHHS IIOJI0 PO3PAXYHKIB 10
3arajibHa OlliHKA 100
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VY pa3i BUHUKHEHHS KOMICIEIO PIIICHHS PO HE3aJ0BUIBHY OIIHKY (59 1 MeHIie
OaJTiB) MOBTOPHHM 3aXKCT MPOEKTY HE MOMYCKAETHCS. Y TaKOMY BHITAJIKY 3 JI03BOJY
JeKaHaTy 3.B.0. OTPUMY€ HOBE 3aBJIaHHS Ha MPOEKT a0 OAATKOBE 3aBIaHHS 0
HBOTO, IIJ0 BCTAHOBIIOETHCA Ka(eaporo.

9. KpuTepii oliHIOBaHHSI KYPCOBOI'0 MPOEKTY

VY OLiHIII BUKOHAHHS KypCOBOTO MPOEKTY BPaxOBY€EThCS HACTYITHE:

- SIKICTh O()OPMJICHHS 3alMCKH, BUKOHAHHS KPECJICHUKIB Ta 1X BIAMOBIIHICTH JI0
Bumor €CKJI;

- TOBHOTa OOTPYHTYBaHHS NPUHHATUX PIIICHD;

- pO3yMiHHS 3.B.0. OyJOBHM KOHCTpPYKIii, OKpEeMHX BY3IiB, iX MpU3HAYEHHS,
MPUHIUITY pOOOTH;

- epyauuis 3.B.0. CTOCOBHO ONpAalbOBaHOI 3 JAHOI TEMH JITepaTypH, BMIHHS
OINEepaTUBHO KOPUCTYBATUCH JI0OBIJIKOBOIO JIITEPATYPOIO;

- BMIHHS IPE3€HTYBATH BUKOHAHY pOOOTY;

- TOYHI Ta BUYEPITHI BIAMOBIII 3.B.0. ITiJl YaC 3aXUCTY MPOEKTY.

10.OpieHTOBHMI MepetiK 3aNIUTAHB AJIS 3AXHCTY KYPCOBOI'0 MPOEKTY

3anuTaHHS MiJI Yac 3aXUCTy KypCOBOI'O MPOEKTY MOXKYTh CTOCYBATHCS SIK
PO3paxyHKOBO-TIOSICHIOBAJILHOI 3aMMCKH, Tak 1 rpadiunoi yactunu. [1{ogo 3anucku —
[I€ 3alUTaHHS NP0 MPUHIMUIM 1 OOTPYHTYBaHHS BUKOHAHUX PO3PaxyHKIB, BHOIp
MaTepiamiB aetajied Ta 1H. 3amuTaHHS MOXKYTb PISHUTHUCS 3aJIEKHO BIJ BUIY
TEXHIYHOrO 3aBAaHHs, TemHu mpoekTy. lllomo rpadiuHoi yacTMHM NPOEKTY, TO
ICHYIOTb I'PYIIM 3alIUTaHb CTOCOBHO TOTO YH 1HIIIOTO KPECICHUKA, K MOKHA Ha3BaTH
THUTTOBUMHU.

Cknaodanvnuil  KpecieHuk  (KpecieHux 3a2aivbHo20 6udy  CllbCbKO-
20CN00apCbLKOi Mawunu)

1. Sk xnacudikyroTecs 3yO0BI OOpOHUM 3a Macoro, sika MpUIaJae Ha OJUH 3yO0

o6opoHu?

Ha3BiTh BUMOTrH, 5IKi HOBUHHA 3aJI0BOJIBHATH KOHCTPYKIIisl 3y00BOT OOpOHHU.

3. OnuunTe NOpUHIMN TOOYI0BM 3yOOBOTO TOJIE OOPOHM 3a PO3TOPTKAMHU
0arato3axiHOTO TBHHTA.

4. Sk moB'sa3aHi MiX cCO0O0I0 MapaMeTpu cPepuuHOTO AUCKa Ta chepu, CEKTOPOM
KO BiH €7

5. V¥V skuX Mexax 3HAXOJUThCA 3HAUCHHS KyTa aTaku JJsi IPYHTOOOPOOHHUX

3HAPAb 13 TUCKOBUMH pOOOYNMHU OpraHaMu?

Sk knacudikyoTbes Kojeca?

Axuii BUA pyxXy 371HCHIOE HKOPCTKE KOJIECO?

SAxum KojiecaM NMpUTAMaHHUN PYX 13 KOB3aHHSM, a IKUM pyX 13 OyKCyBaHHSIM?

Sk po3paxyBatu Koe(ilIEHTH KOB3aHHS Ta OyKCyBaHHS KoJic?

10 BkaxiTh BETMUMHM BiJ SIKUX 3aJI€KUTH OIIP KOYEHHIO KoJeca.

11. 3anumriTe yMOBY KOB3aHHS cTeO1a OypsiHy JIE30M Jlanu KyJbTUBaTOpa?

12. 3a skuMu cxeMaMHu 31HCHIOIOTh 3arOCTPEHHS JIe3 KYJIbTUBATOPHUX Jiar?
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13.
14,

15.
16.
17.
18.
19.
20.

21.
22,

23.
24,
25.
26.
217,
28.

29.
30.

31.
32,
33.
34.
35.
36.
37,
38.
39.

40.

Sx BU3HAYUTH MOKa3HUK KIHEMAaTUYHOTO PEXUMY pPOOOTH (ppe3u?

SIK BIUIMBa€ 3HAYEHHS MOKA3HMKA KIHEMAaTHMYHOTO PEXUMY poOoTH (pe3u Ha
TPAEKTOPIIO, SIKy OMUCYIOTh TOUKH i1 HOXA?

3a 10TIOMOT0I0 SIKUX MapaMeTPiB MOKHA 3MIHUTH CTYMiHb ii (hpe3u Ha IPYHT?
Sk BIuIMBae mojada Ha BUCOTY rpeOeHiB ipu poOOTI IpyHTOBOT hpe3un?

SIky reomeTrpuuHy (opMa Mae TpPAEKTOpii PyXy TOYKH POOOYOro OpraHy
IpyHTOBOI (ppe3u?

Skl 30HU BUAUIAIOTE Yy PpoOOYOMY MPOCTOPi KOTYIIKOBOT'O BHCIBAIOYOIO

armapary?

Sk po3paxoByrOTh poOounii 00'€eM HACIHHS, BHUCISHUM KOTYIIKOK 3a OJIMH
obeprt ?

VY gKuX Mexax MOBUHEH 3HAXOJUTHCh KYT BXOJDKCHHS COIIHHMKA CIBAJIKU Y
IpyHT?

OnuuIiTe Npouec BUTIKAHHS HACIHHA Yepe3 KPyroBUuid OTBIp y OYHKeDI.

Yu MOXIMBHIA BUINAJOK, KOJM KOXEH JTUCK JBOJMCKOBOIO COIIHUKa OyJ1e
(dbopMyBaTH BIIaCHY OOPO3EHKY y IPYHTI?

3 sIKOT YMOBH pO3paxoBYIOTh poO0UMil 00'€éM HACIHHEBOTO OYHKEpa CiBaIKU?
Ha sxi a3y MoxHa po3aiauTy poOboUuit mporiec KapToriecaKanku?

Ski naHi € BUXITHUMHU JIJ11 TEXHOJIOTIYHOTO PO3PaXyHKY KapTOIUIECAKAIKU ?
Ak po3paxyBaTH KUIBKICTb KApTOIUIMH  BHCAJKEHY TPaHCIOPTEPHO-
JIO’KEYKOBUM arapaToM 3a OJIMH 00epT MpUBIIHOI 3ipouku (6apadana)?

SIK010 YMOBOIO BH3HAYa€eThCs MPOLIEC TPaBITALIHHOTO MaIHHSI KapTOIUIMHU 13
JIO’KEYKH TI1]T Yac ii po3BaHTaKEHHS?

SIK1 mpUCTPOI BUKOPHUCTOBYIOTHCSI JJII YTBOPEHHS Ta 3aKpUTTA OOpPO3HU Y
KapToIiecaKaikax?

Ska ymoBa Bu3Hauae sikicHe (OpMyBaHHS TpeOHs?

Sx BCTaHOBUTH MPOAYKTHUBHICTh HANlJIBHOTO KOHBEEpPA po3Kuaada A0OPUB 13
YMOBHU 3a0€3MeueHHs He00X1IHOI HOpPMU BHECEHHSI?

SAxi cuiM [O1F0Th HAa YACTUHKY OPraHiuHUX, IO 3HAXOJUTHCA HA MOBEPXHI
jomari OiTepa po3Kuaada OpraHiyHux 100puB ?

SAx po3paxyBaTh MIHIMQJIbHY 4YacTOTy OO€pTaHHS JAHCKa JUCKOBOTO
BI/ILICHTPOBOT'O PO3KUCAIOUOTO arapary?

3 skux ¢a3 ckIagaeTbcsa poOOUYMM MPOoLEeC JTUCKOBOTO BIJILIEHTPOBOTO
PO3KUAAI0UOTro anapary?

[Tig miero SIKUX CHIT BITOYBAETHCS PyX YaCTUHKH MIHEPAJIbHUX JOOPHUB B3IOBXK
JIOTIaTKU JUCKOBOTO BiILIEHTPOBOTO PO3KH/Ial0UOTr0 anapaty?

SAxuM 9YMHOM PO3MIp YACTMHOK XIMIYHUX TMPENapariB BIUIUBAE HA X TOKCHYHY
nito?

Sxi pakTopu BIUIMBAIOTH HA CTYMIHb PO3MHJICHHS PITUHU ONPUCKYBadeM ?
Ha3BiTh KpuTepii SIKUMH OLIHIOETHCS SKICTh pOOOTH ONPUCKYBayYa.

SIK OLIIHIOOTH IHTEHCUBHICTH TIEPEMIIITyBaHHSI P1IUHU?

Sk po3paxyBaTH CEKYHJIHY BUTPATy PIAMHU ONPUCKYBAaueM 3a BiJJOMOi BUTATH
poboyoi piauHu?

Sk 3MIHIOIOTBCS MTapaMeTPU CTPYMEHsI OTPYTOXIMIKATY MICIsl BUXOJY 13 COIIa
dbopcyHku?
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41.

42.

43.

44,

45,
46.

47.
48.
49.
50.
51,
52,
53.
o4,
55.
56.
57,
58.
59.
60.

61.
62.

63.

64.

65.
66.

67.
68.

SIK1 MexaHI3MM 3aCTOCOBYIOTBCS JJI NMPHUBOJY HOXA y PUKYyYHMX amaparax
XKATOK?

Y YoMy mojsirae yMoBa SIKICHOTO 3pi3y cTeOen piKydoro Mapol0 «CerMEHT -
IPOTUPIXKYYa TIACTUHAY?

HaBeziTh yMOBY 3alieMyeHHs cTe0ja y piKydiid mapi «CerMeHT-IPOTUPIKyYa
TUTACTHUHAY.

HaBenith ymMOBy mnepeMilieHHs cTeOja 13 KOB3aHHSIM IIOBEPXHEIO MpPYyTKa
cTebeniHiMaya.

[Ilo cmiysibHOTO Yy pOoOOTI MOTOBMIIA Ta IPYHTOBOI (ppe3u?

BukoHaHHS SIKMX BUMOT MOBHMHHO 3a0€3l€euyBaTH BCTAHOBJIECHHS MOTOBMJIA 32
BHCOTOIO CTEOJIECTOI0?

Bin sAkux mnapameTpiB 3aJIeKUTh 3aBAHTAXEHICTh CTPIYKOBO-IIAHYACTHX
TPAHCIIOPTEPIB KATOK?

Bin skux mnapamMeTpiB CTPIYKOBO-IUIAHYACTUX TPAHCIIOPTEPIB 3AJEKHUTH
IIMPHUHA BaJIKa, IO (POPMYETHCS )KATKOIO?

VY SKkuX Mexax 3HaXOJUThCS 3HAYEHHSA Koe(]illleHTa 3alOBHEHHS Ui IHEKa
YKATKH 3€pHO30MpaIbHOr0 KoMOaitHa?

SK BCTAaHOBUTH MOTY>KHICTh HEOOX1/IHY Ha MPHBiJ TBUHTOBOIO KOHBEEpa?

3 SIKMX OCHOBHMX YaCTHH CKJIAJA€ThC CKPEOKOBUI KOHBEEP?

Sk po3paxyBaTu NPOJYKTUBHICTh CKPEOKOBOIO KOHBE€Epa?

YoMy piBHE CyMapHE TIroBe 3yCHIUIS ISl CKpeOKOBOTO KOHBeepa?

[3 sKMX JONAHKIB CKJIQJa€ThCs IMOBHE 3yCWUIS Ha OHYax MOJOTUIBHOTO
Oapabany?

Ha mo 3aTpayaerbcs migBeeHa 10 MOJOTHJIBHOTO amapaTry MOTYXHICTb i
4gac MOoro XoJIocToro xoay?

SAxy KyTOBY WIBHUIKICTH OOEpTaHHS MOJOTUIBLHOTO OapabaHa BBaXKalOTh
KUTUYHOIO?

Ski mapaMeTpu NOB'sI3y€ OCHOBHE PIBHSHHS MOJIOTHJIBHOTO Oapabana?

Sx BU3HAYUTH JIOBKUHY MOJIOTHJIBHOTO Oapabana?

3 AKUX MiIpKyBaHb BHXOJATH MijJ 4ac BHOOpPY MOBKHHH JEKH MOJOTHUIBHOTO
armapary?

ki XxapakTEpUCTUKU 3€pHOBUX CyMIIIEH BUKOPUCTOBYIOThH AJIA iX PO3JLJIEHHS
Ha CKJIaa0B1?

Hagenith cxeMy BEepTUKaIbHOI a€pOAMHAMIYHOI TPYOH.

AxuMu  mapaMeTpaMH  XapaKTepPU3YIOThCS  a€pOJIMHAMIUHI  BJIACTMBOCTI
HACIHHEBHMX MatepianiB?

OnunriTe poboumit MpoIec BIAOKPEMIICHHS 3€pHa BiJ] COJIOMH Ha KJIaBIITHOMY
COJIOMOTPSICI.

HaBeziTh 3a1eXHICTh 3MIHM BMICTY 3€pHa y TpyOOMy BOpPOCI 3a JOBKHUHOIO
COJIOMOTpsICa

[I{o po3yMitOTh MiJ KIHEMATUYHUM PEKUMOM pOOOTH KOJMBHOTO perera’?

Y sKOoMy BUNAAKY MOXIJIHMBE MPOXO/KEHHS 3€peH Kpi3hb OTBOPU IIOCKOTO
peuiera?

SIkuM mapaMeTpoM XapaKTepU3y€eThCs 3aBAaHTAKEHICTh COJIOMOTpsica?

3a SIKUMU MapaMeTpaMu po3UISIOTh CKIaI0B1 KapTOIUITHOTO BOPOXY?
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69.
70.
71,
72,
73.
74,
75,
76.
77,
78.
79.
80.
81.
82.
83.
84.

85.
86.

87.
88.
89.
90.
91.
92.
93.

94,
95.

Sk MK co00r0 TOB'A3aHI KyT Haxuiay poOo4oi rpaHi jemelia Ta BHCOTa
po3TanryBaHHs HOTO 3aAHBOTO 00Pi3y?

HaBeniTh cxemy 10 po3paxyHKy HIMPUHU KOPUTOMOAIOHOTO JIeMenIa.

SIK po3paxoBYIOTh )KUBHI Mepepi3 MPYTKOBOTO eneBaropa?

3a sK0i yMOBH BIIOYZETHhCS BIIPHUB EJIEMEHTIB KapTOIUITHOIO BOPOXY Bif
MIOBEPXHI eJIeBaTOpa B 30H] JIii €MNTUYHOTO CTPyITyBayda?

SIk po3paxyBatu Mepio] KOJIMBAHHS pEIIeTa 3 BIIOMOIO KyTOBOIO IIBUIKICTIO
KpUBOLIUIA HOT0 MPUBOY?

Y doMmy mnosnsdrae ymoBa IHTEHCH(IKaIil MpoIecy cemaparii KapTOILUISTHOTO
BOPOXY Ha KOJJMBHOMY pemieTi?

SIka KiIbKICTh cTe6EN IbOHY PO3TAIIOBY€ThCA Ha 1 M2 moms?

Sxy QyHKIIIF0 BUKOHYIOTb MOIJIBHUKHN Y JIbOHOOpAJIBHUX MalllnHax?

[Ilo po3yMitOTh Tij] €IEMEHTAPHUM ITy4YKOM CT€OE JIbOHY ?

S po3paxoBYIOTh BIIHOCHY PO3TATHYTICTh CTEOEI JIbOHY Y YUKy ?

AxuMu 3aX0aMU MOKHA 3MEHIIUTH BIAHOCHY PO3TSTHYTICTH CTEOEI JIbOHY Y
y4Ky?

Ske CHIBBIOHOLIEHHS HA3UBAlOTh KIHEMAaTUYHUM PEXKUMOM  OpaibHUX
anaparis?

Hagenitb ymoBy OpaHHsI (BUCMHUKYBaHHSI 3 I'PYHTY) CT€O€I JIbOHY OpalbHUM
arapaTom.

3 sAKOi yYMOBHM BH3HA4YalOTh HEOOXIJHY UIMPUHY OpajJpHOro maca Yy
JHOHOOpAJIbHOMY amnapari?

Ak  BU3HAYUTH  WIUIBHICTH  CTeOENT y  3aTUCKHOMY  TpaHCIOPTEpi
JhOHOKOMOaiiHa?

Axuii mpuCTpit  3aCTOCOBYETHCS y JIbOHOKOMOaHaX [iJIi  O4ICYBaHHS
HaCIHHEBUX KOPOOOUYOK?

Skoro mpuiiMaroTh KOJIOBY IIBUJIKICTB 3y0IB ouicyro4oro 6apadana?

HaBeniTh yMOBY 3aXOIUJIEHHSI HACIHHEBUX KOPOOOYOK  IUTIOIIMIBHUMHU
BAIBLAMU?

Ski cunu Ait0Th HAa HACIHHEBY KOPOOOUKY IMiJT Yac i1 MIIIOIIEHHS BaJIbLISIMU?
HageniTh BiIOMI TUIIK KamMep NMPECyBaHHs PYJOHHUX Mpec-miadupaviB?

Sk BHW3HAUUTHM THUCK TMAacCiB Ha POCIHWHHU, IO YIIUIBHIOIOTBCS Yy Kamepi
PYJIOHHOTO Mpec-migoupaya’?

Onumrite pobouunii nporec GoOpMyBaHHsS PYJIOHY y KaMmepi 3MIHHOTO 00'eMy
npec-miadupayva?

Sk 3MIHIOETBCS 13 A1aMETPOM PYJIOHY MOTO HIUIBHICTH JUIsl IPeC-Tia0upadiB 13
CTaJIUM Ta 3MIHHUM 00'€MOM Kamepu MpecyBaHHs?

3 SIKOI0 METOIO JUCKOBI HOXKI TMYKO3PI3yIOUHX MPUCTPOIB BCTAHOBIIIOIOTH 1]
JESIKUM KyTOM JI0 TTOBEPXHI1 MOJIs?

VY SKuX MeXaxX 3HaXOAUTHCSA KYT HAXWMIy AUCKOBOTO HOXa JI0 TIOBEPXHI MOJIS Y
THYKO3PI3YIOUUX MPUCTPOSIX ?

SIK BU3HAYNTH MOKAa3HUK KIHEMAaTUYHOTO PEKUMY TMCKOBUX KOTadiB?

Sk 3MIHIOIOTBCSI IIBUIKOCTI TOYOK AWCKA y JUCKOBOTO KOMada 3a 3MiHH
3HAYEHHS MMOKAa3HUKA KIHEMAaTUYHOTO PeKUMY?
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96. V gxux Mexax 3HaXOASAThCS 3HAYEHHS KyTiB BCTAHOBJICHHS JUCKIB IUCKOBOIO
Koraya?

97. Sxi cunu it0Th HA KOPEHEIUTiT 31 CTOPOHH BHIIYACTOro Komayda?

98. V saxux Mexax KOJMMBAETHCS 3HAUCHHS OTOPY BUTATYBAaHHS KOPEHSI I[yKPOBOTO
Oypsika i3 IpyHTY?

99. I3 sKMX eTariB CKIAA€ThCS CYIIIHHS ClITLCHKOTOCIIOAAPCHKUX MaTepialliB?

100. 3a 1omoMOroro SKOro cepeioBHIIa 31HCHIOETHCS BOJIOTO- Ta TEIUIOOOMIH y
CylllapKax KOHBEKTUBHOTO THUITY?

101. SIlxkumM YWHOM MO’KHa IHTEHCU(DIKYBAaTH TMPOIEC CYUIiHHS (301IBIIUTH
HIBUKICTh BUMIAPOBYBAHHS BOJIOTH)?

102. I3 sIKMX OCHOBHHUX YaCTHUH CKJIAJIA€ThCS KOHBEKTUBHA CyIIapka?

103. SxuMu mapaMeTpaMM XapaKTePU3Y€EThCS 30BHINIHE aTMOChEpHE MOBITPS, 110
HAJXOJUTH 10 CyIIapKu?

104. Slxumu mapaMeTpaMH XapaKTepHU3y€eThCS BOJOTHI MaTepial, 0 HaIXOAWUThH
710 CyLIapKy JJI CyIIiHHS?

105. I3 skuX MOJAHKIB CKIIAMAETHCA KOCQIMIEHT TETuIonepenaadi KOHBEKTHBHOL
Cymapku?

106. Bix yoro, y 3araqbHOMY BHUIMAJIKY, 3aJIe)KaTh BUTPATH TEIJIOTH HA CYIIHHS Yy
KOHBEKTUBHIN cymiapii?

107. 3a skuMu mapaMeTpaMu PO3AUISIE 36PHOBI CyMiTITi Tpiep?

108. ki cuwnm Ail0TH Ha HACIHUHY, IO pO3TallloOBaHA y KoMipuuHI Oapabana
Tpiepa?

109. Ak po3paxyBatu MpOyKTUBHICTH Tpiepa?

110. 3a skumu mapaMeTpaMu pO3AUIAIOTH 3€PHOBI CyMIllll HA MOXHIIINA T1pIIi?

111. dxi cwiM [OifOTh Ha 3€pHUHY, IO PO3TAaIllOBaHA Ha IMOBEPXHI IOJIOTHA
MOXUJIOT T1pKU?

112. V saxux Mexkax 3HAXOJUTHCSA JOMYCTHME HABAaHTAKCHHS Ha | M IIUpUHH
CTPIYKH MOXUJIOIL T1pKU?

Pooboui kpecnenuku oemaneit

1. OcHOBHI TpaBWjia PO3MIIIEHHS OCHOBHOTO BUIVISIAY J€Talli HA poboyoMy

KpECICHUKY.

Sxki cripolieHHsl y 300paykeHHAX Aetanel gomyckatotbess €CK?

OOrpyHTYyTE€ pO3CTAaHOBKY PO3MIPIB HA JAHOMY pOOOUYOMY KPECICHHUKY .

[o Take «BiapHUN po3Mip»? [TokaxiTh HOTO.

[lo Take «po3mip st 10BiOoK»? [TokaxiTe Horo.

Axi Buau BiaxwieHb (OPMH Ta B3AEMHOTO PO3TAIlyBaHHS TOBEPXOHBb

BKa3yIOThCS Ha BajlaX, 3yO0UacTUX Kojecax, CTaKaHaX, KPUIIKaX MiAIMIUITHAKIB?

[TpointocTpyiTe IPUKITATOM.

7. JlomycTumi BigxwuieHHs po3MipiB. [IpoimrocTpyiiTe mpuKIaaoM.

8. Bumorn €CK][ no po3MimieHHs 1 3MICTy TaOJIW4YKU 3 XapaKTEPUCTHUKOIO
3a4erICHHS.

9. Knac ymctoru 00poOdIOBaHMX TMOBEPXOHb. Sk BIH BHOMpaeThCsa 1
NIO3HAYAETHCS ?

ok ow

26



10.5Ik ckopHcTaTHCS XapakTepUCTUKOIO 3a4eIVICHHS JUIsl KOHTPOJIO JeTani?
[IpoimtocTpyiiTe MPUKIAAOM.

11.5kuif 3HaK, IO XapaKTepu3y€e MIOPCTKICTh MOBEPXOHBb JETali, CTAaBUTHCS B
MPaBOMY BEpXHBOMY KyTi apKyIa?

12.11lo0 o3Hawae HamUC  «3a0e3nedyyeTbcss  IHCTpymMeHTOM»? Jle  BiH
BUKOPHUCTOBYEThCSI? HaBeniTh mpukia.
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