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BCTYIl

Huctumnina  «[IpoekTyBaHHS Ta  PO3paXyHOK  IITAMIIOBOTO
OCHAIEHHS Ui Taps4doro IITaMITyBaHHS» € OJHI€I0 31 CIeiaTbHUX
TUCIUILTiH  crieriamizamii  «OOmagHaHHs Te TEXHOJNOTil TUIACTUYHOTO
(opMyBaHHS KOHCTPYKIIii MamuHOOYIyBaHHS» creriaibHocTi  «131
IIpuknamna wMexaHika», IO 3a0e3ledye SKICHY TEXHOJOTIYHY Ta
KOHCTPYKTOPCBKY MiATOTOBKY (haXiBIIsl.

Tepmin, 1o mnepenbdadyeHuil poOOYMM HAaBYAIBHMM IUIAHOM Ha
AyJIUTOPHI 3aHSITTSA 3 JUCUUIUTIHM, HE Ja€ MOXJIHMBOCTI Y HEOOXiTHOMY
o0cs31 BUKIACTH TiependadeHnii HaBUaidbHHWA Matepian. Tomy dacTuHa
po00U0i HAaBYANBHOI MTPOTpaMH AUCIUTUTIHA MOXKE B3araji He BUKIAJIaTUCS
Ha ayJIUTOPHHUX 3aHATTSIX, IO mepeadavae il caMOCTIHHE BHBYCHHS.
3po3yMiJio, IO i TOW MaTepiai IUCIUILTIHY, 10 BUKIATAETHCS B Ay TUTOPIl,
TEX MOBUHEH OyTH 3aKPITUIEHUM IIIJISIXOM CaMOCTIHHOT poOOTH CTyIeHTA.

Jirounii HaBYaAJILHUM nJjaH BUKJIQJaHHS IUCILHUILTIHA
«IIpoekTyBaHHs Ta PO3PaxXyHOK IITAMIIOBOI'O OCHAIICHHS JJIS rapsdoro
IITaMITyBaHHS TIPEACTABICHO B TaOJHIII.

VI cemectp VIl cemectp
120 roguH (4 xpeaurn) 90 rozuH (3 KpenuTH)
Buj 3aHaTh
Henne 3aouHe Jlenne 3aouHe
BiUIIJIEHHS BiUTIJIEHHS BIJUTIJIEHHS BiUTIJIEHHS
Jlexuii 26 o 6o - -
ITpax i
DaKTHiH 12 ron 2 rox - -
poboTH
i
JlaGopaTopH 12 ron 2 rox ) )
pobotu
Camocriiina
70 rox 110 rog - -
pobora
Kypcose
yp - - 90 rox 90 rox
MIPOEKTYBaHHS

MeTa X METOJJUYHHUX BKA3iBOK IOJISITAE B:

- O3HAaWOMJICHHI CTyJIeHTa 3 T[OBHUM O0OCSATOM HaBYaJbHOIO
Mmarepiaily 3 AWCLUIUIIHM, SKUH BiH Ma€ 3aCBOITH, B TOMY YHCIHIi 1 3 Ti€l0
MO0 4aCTHHOIO, SIKa MIOBHICTIO BUHOCHTHCS Ha CAMOCTii{HE BUBUCHHS;



- HaBeJIeHHI HEeOOXiTHOI HABYAIBHOI JIITEPATyPH 3 KOXKHOI TEMAaTHKH
JMCLHAILTIHY,

- HaJlaHHI METOOWYHUX BKa3iBOK Ta KOHTPOJbHHMX TMHUTaHb ISt
CaMOoIepeBipKU 3HAHD;

- O3HaWOMIIEHHI CTyAEHTa 13 3axoJaMd KOHTPOJIO 3aCBOEHHS
HABYAIBHOTO MaTepially B yMOBaX KpPEJAUTHO-MOAYJBHOI CHCTEMH
oprasizarlii HaBY4aJIbHOTO MPOILIECY.



1 META I 3ABJAHHS JUCIHUINJIIHHU, if MICILE B
HABYAJBHOMY IPOIIECI

Meta BukimamaHHs JUCIHUILTIHE «[IpOEKTyBaHHS Ta pPO3paxyHOK
HITAMIIOBOTO OCHAIIEHHS JUIsI Tapsuoro INTaMmIlyBaHHS» IIONATaE Y
3aCBOEHHI TPHUIOMIB Ta HAaBHYOK PO3POOKH KOHCTPYKINH IITAMIOBOTO
OCHAIICHHSI Ha OCHOBI INPOTPECHUBHUX IIAXOMIB JO BHPIIICHHS MPOOIEM,
110 BUHUKAIOTh, 3 TOYKM 30pY CKOHOMii TpydOBHMX, MaTepiajJbHHX Ta
EHEPreTHYHUX pPecypciB, B TOMY YHCII 1 3 BHUKOPHUCTAHHSAM CHCTEM
ABTOMAaTH30BaHOTO MMPOCKTYBaHHSI.

3aBIaHHs: BUBYCHHS OCHOBHUX HOHSTBH, ITOJIOXKEHb 1 KIIFOYOBHX
IpOLECIB  TPOSKTYBaHHS IITAMIIOBOTO OCHAIIEHHS TIPH TrapsIoMy
00’eMHOMY HITAMITyBaHHI Ta KyBaHHI.

V pesynbTati BUBYEHHS HABYAIBHOI JUCIMILTIHY CTYICHT TIOBHHEH

3HATH:

- 0COONMUBOCTI BHOOPY BHUXIJHHMX MaTepialiB JJisi KyBaHHS Ta
IITAMITyBaHHS;

- OCHOBHI TE€XHOJIOT1UHI omnieparlii KyBaHHS Ta IITaMITyBaHHS;

- TIOCJIIZIOBHICTh TEXHOJIOTTYHOTO MPOLECY Ta METOAUKY HOro
PO3paxyHKy;

- cIieniaigi30BaHi MPOLECH OTPUMAaHHS 3ar0TOBOK Ta IMOKOBOK;

- 3aCTOCYBaHHs 0OpOOHMX OIepalliii KyBaHHS Ta IITaMITyBaHHS;

- KOHCTPYKIIIO IITaMIIOBOTO OCHAIEHHS, SKE TMpH3HAYCHE JUIs
BUKOHAHHS OIEpalliif KyBaHHS Ta Taps40ro 00’ €MHOTO ITaMITyBaHHS.

BMiTH:

- IPOBOJIUTH  OOTpYHTOBaHWH  BHOIp MarepiajgiB  €JIEMEHTIB
KOHCTPYKLIl MITammiB, IXHbOI TBEPJOCTI, TEPMIYHOI Ta 3MiLHIOBAJLHOI
00po0OKH;

- MPU3HAYaTH HOPMHU TOYHOCTI, JOIYCKH, MPUIIYCKU Ta MOCAIKH Ha
JeTaji TaMIiB, IPOBOJUTH PO3PaXyHKH Ha iX MiLIHICTb;

- ohopMiIOBaTH HEOOXIJHY TEXHOJIOITYHY JOKYMEHTAIlil0 Ha
HITAMIIOBE OCHALICHHS;

- JIOIJIBHO 3aCTOCOBYBATH 3aCO0M MEXaHi3allil Ta aBTOMaTH3AaIlil;



- BUKOPHCTOBYBaTH Cy4YacHI METOAM KOHTPOIIO TEXHOJOTIYHMX
MIPOIIECIB Ta AKOCTI MPOTYKIIii.

Jnst  imOokoro Ta BCEOIYHOTO pO3YMIHHS TIPOCKTYBAaHHS Ta
pO3paxyHKy INTaMIIOBOTO OCHAIIEHHA JJIsI rapsdoro 00 €MHOro
HITAMITyBaHHsI HEOOXi/IHE BUBUCHHS Ta 3HAHHS TAKUX AMCHMILIIH:

- TexHOMOTisI KOHCTPYKIIHHNUX MaTepiais;

- Hapucna reomerpis, ilKeHEpHA Ta KOMIT I0TepHa rpadika;

- Matepiano3HaBCTBO;

- Omip marepiaiis;

- B3aeMo3aMiHHICTh, CTaHAAPTH3AIIIS T TEXHIYHI BUMIPIOBaHHSI,

- Jleraui mainuH;

- TexXHOOTisI TapsA940To MITAMITyBaHHS;

- Beryn no crienianbHOCTI,

- OCHOBH aBTOMAaTH30BAHOTO IMPOCKTYBAHHS;

- Komm’torepHi rpadivuni cuctemu Ta iX mporpamHe 3a0e3MedeHHs;

- TexHomorist HArpiBaHHS Ta HarpiBajdbHE 00JaIHAHHS.



2 POBOYA NNPOI'PAMA JUCIUIIJITHHA

2.1 3micT HAaBYAJBLHOI AU CHHUILIIHI
2.1.1 Tema 1. Beryn:
- Mera Ta 3aBIaHHs BUBYEHHS TUCIUIIIIHHA.

- IlocnitoBHICTH MTPOEKTYBAHHS Ta PO3PAXYHKIB IITAMIIB.
MeTonuyHi BKa3iBKU. 3’siCyBaTH MICIle Ta 3HAUEHHS IITAMIIOBOTO

OCHAaIIeHHsT B OOpoOIi MeTamiB THCKOM, BPaXOBYIOUH BHKOPHUCTAHHS
MaTepiano- Ta eHepro30epiratouymx TEXHOJOTIH TpPH BIANOBIMHINA SKOCTI
MTOKOBOK (IIITAMITOBOK).

T'0JIOBHOIO  TCHICHINIEID PO3BUTKY BUPOOHUIITBA IITAMIIOBOTO
OCHAIICHHSI € CKOPOYEHHS 4Yacy Ha HOro IpPOEKTYBaHHS ILISIXOM
BUKOPHUCTAaHHS OOYHCIIOBAIGHOT TEXHIKM, B TOMY UHCII CHCTEM
ABTOMAaTH30BaHOTO MMPOCKTYBaHHSI.

[1;3]

[IuTanHs 11 CAMOIIEPEBIPKHU:

1. 3aranbHe BU3HAYCHHS IITAMITY.

2. KoHCTpYKTHBHI, TEXHOJIOTIYHI Ta eKCIUTyaTaliifHi O3HaK{
IITAMITIB,

3. OCHOBHI eTany NPOEKTyBaHHS IITAMITIB.

2.1.2 Tema 2. OcHamieHHS JUIA PO3KPOIOBAHHS NPOKATy Ha
3ar0TOBKM:

- OcHOBHI ornepallii po3/IiJICHHs IPOKATy Ha 3arOTOBKH;

- PizanHHs B mTaMmnax Ta Ha HOXKUIIAX;

- Kimacudikarist Ta THITOBI KOHCTPYKIIi BiIpi3HUX IITAMIIiB;

- CHJI0OBI XapaKTEPUCTHKH Pi3aHHS;

- Bizmpi3Hi HOXi COPTOBUX HOXHIIB;

- Matepian OCHOBHHX JeTaJlell ITaMIIiB;

- MosxnuBuit 6pak Ta HOTO IPUYWHY MTPU Pi3aHHI.

Metoanyni Bka3iBku. Tpeba 3HaTH, B SKUX BUNAAKaX Uil pi3aHHA

MPOKATy BUKOPUCTOBYIOTHCS IITAaMIH (Pi3aHHS Ha Mpecax), B SKUX — HOXi
(pizaHHS Ha COPTOBHX HOXMIISIX); SKUM  KOHCTPYKUIIHHUM  Ta



eKCIUTyaTallifHUM BHMOTaM Ma€ BIQNOBINATH INTaMnu, 1mo0 Oyio
MOXJTBAM OTPHMaHHS F€OMETPHUYHO TOYHHUX 3aTOTOBOK.
[1;3]

[IuTaHHs U CAMOIIEPEBIPKH:

1. B skuX BUMNaJKax BHUKOPUCTOBYETbCA MIJIrpiB NPYTKIB mepen
pi3aHHSIM Ha MipHi 3aTOTOBKH?

2. I1]o BiTHOCHTBCS 10 TEOMETPHUHUX [TapaMETPIB pi3aHHs?

3. Knnacudikamis mrammiB 11 pi3aHHs Ha Ipecax.

4. TunoBi KOHCTPYKIIil HOXKIB COPTOBUX HOXKHITb.

5. MoxnuBwuii Opak mpH pi3aHHi.

2.1.3 Tema 3. OcHamieHHS JJis1 BiIbHOT0 KYBaHHS

- [HCcTpyMeHT Ta TpuCTpOi JUIi BUKOHAHHS OCHOBHHUX oOTepamii
BUTFHOTO KyBaHHS Ha MOJIOTaX Ta Mpecax: TEXHOJOTIYHUH, MATPUMYIOUNH,
BHMIPIOBATbHHIL;

- EnemMenTr  KOHCTpyKWii Ta  pO3paxyHKy TEXHOJOTIYHOTO
IHCTpYMEHTY: OOWKW, KibIIS ONPaBOYHI, MPOIINBHI, HAJICTABKH, PO3KATKH,
COKHpH 1 1H.;

- [ligkmagHi Ta CeKIiiHI MITaMIK BiTbHOTO KyBaHHS,

- Matepian OCHOBHHX JeTajieil iIHCTPYMEHTY Ta IITaMIIiB.

MeTtonuuHi Bka3iBku. Tpeba 3HATH, 1110 IITAMIIOBE OCHAIICHHS IS

BUIBHOTO KyBaHHS — II€ yHiBepCaJbHE OCHAILCHHS, K€ BUKOPHCTOBYETHCS
B YMOBax OJMHUYHOIO Ta MallocepiiiHoro BUpoOHUNTBA. BuOIp
IITAMIIOBOTO OCHAIIEHHS MPOBOAMTHCA Y BIIMOBIAHOCTI 3 MOTPiIOHOO
Macor0 NaJaloyuXx YaCTHH MOJIOTY 200 HOMIHAJILHOTO 3yCHILIS TIPECy.

[1; 3]

[uTanHs UIs caMonepeBipKH:

1. Slxum YrMHOM OOMKM 3aKPITUTIOIOTHCS HA MOJIOTaX?

2. B sxux BUNazkax BUKOPHCTOBYIOTHCS CYIIUIbHI 200 MOPOKHHUCTI
MPOILIUBHI?

3. OcHOBHE IPHU3HAYEHHS MiIKIaJHUX Ta CEKI[IMHMX ILITaMITiB.

4. 3a JOMOMOrOK SKOTO I1HCTPYMEHTY BHKOHYETHCS OIEparlis
BUTLHOTO KyBaHHS CKpYy4yBaHHS?



5. 3a nomomororw SKOro iHCTPYMEHTY BHKOHYETHCS OIEparlis
BUTFHOTO KyBaHHS BHIIPABICHHS?

214 Tema 4. Illtamnu A rapsa4yoro MTAMIYBAaHHSA Ha
MOJIOTAX:

- Bunim wmonoroBmx mTammiB, iXHsA Kiacudikaiis Ta Tramys3b
BUKOPHUCTaHHS;

- Knacudikarist mraminiB 3a KOHCTPYKTUBHIUM BHKOHAHHSIM;

- KoHCcTpyloBaHHS Ta pO3paxyHOK piBYaKkiB MOJOTOBOTO LITAMIY:
IITaMITyBaJIbHUX, 3aTOTiBEJIbHUX, BiIPyOyBaIbHIUX;

- Po3mimenns piByakiB Ha A3epKaji MITaAMITY;

- Bincranp mMix piBYakamu;

- Kpimnenns mrramiry;

- TexHOOTiYHI BUMOTH Ha BUTOTOBJICHHS MOJIOTOBHX ILITaMIIIB.

MetonuuHi BkaziBku. Hacammepenm ciig 3acBOiTH  3MICT Ta

MOCTIZIOBHICT, ~ BHUKOHAHHS  PO3PaxXyHKOBO-TpadiuHUX  poOIT  mpu
NPOCKTYBaHHI Ta crenudiky opopMICHHS KpeclieHb IITaMIIiB, 30KpeMa B
yMoBax Taps4oi oOpoOku wmertaniB. HeoOXigHO 3HATH BUMOTH [0
MaTepiajiiB, 110 BUKOPUCTOBYIOTHCS JUISI BUTOTOBJICHHS POOOUYMX YACTHH
mrrammiB. [Ipy MpoeKTyBaHHI IMITaMITIB YiTKO MPEACTABIISATH MPU3HAYCHHS
OKpEeMHUX JIeTaJIed IITaMITy Ta OCOOIMBOCTI IX KOMITOHYBaHHS.

[1;2;3;4]

[IuTaHHS JUId CaMONIEPEBIPKH:

1. II{o Take CTIHKICTh IITAMIY 1 BiJl YOTO BOHA 3aJICKHUTH?

2. Bu3HaueHHsI TEPMiHY «I3€PKaJIO IITAMITY».

3. UoMy mpu mraMIryBaHHI 000B’SI3KOBO BiJJOYBA€ThCS 3ITKHEHHS 110
J3epKally IBOX ITOJOBUHOK MOJIOTOBOTO IITaMITy?

4. OcHOBHa pI3HULA B KOHCTPYKLIl mrTammy it 0e300JI0iHHOTO
HITAMITyBaHHS B IIOPiBHSHHI 13 00I0HHNM.

5. HaBecTu nmpukiagym Mapok cTajei sl MOJIOTOBHX INTaMIIIB.

2.15 Tema 5. Ilramnou AJsA rapsg4yoro IITAMIIYBAaHHSA Ha
KPHMBOIIUIHHUX Mpecax:
- YHiBepcaJibHI Ta CIIeIiali30BaHi IITaMIIy;



- KoHCTpykTHBHE BUKOHAHHSI ITAMITY;

- KoHcTpykuisa, po3mipn Ta mmapamMeTpu WakeTiB: HWKHBOI Ta
BEPXHBOI IUINT, HANpPaBSIFOUMX €JEMEHTIB, KpilUIeHHsS po0o4yoro
OCHAIeHHS (BCTaBOK), BUIITOBXYIOYHX MEXaHi3MiB TOIIO;

- KonctpyroBanHs piBuUaKiB;

- KoHcTpykiiis mramiry 3 mpoMiKHUM OJIOKOM Ta MajlorabapuTHUMU
BCTaBKaMU;

- Oco0MMBOCTI KOHCTPYIOBaHHS CIEIiaJli30BaHUX IITAMIIB IS
HITAMITYBaHHS ITOKOBOK 3 BXXHMBAHHSIM BHJABIIOBAaHHS Y PO3’€EMHUX
MaTPHIISX 13 TPOTHBOTHCKOM;

- BukonanHs po0ouMx pgerayneid, NPUTUCKYIOUUX TMpHIANiB JUIs
CTBOpPEHHS MPOTUBOTHCKY, 3HIMadiB, BUIIITOBXYBaYiB;

- Po3paxyHku Ha MilHICTB;

- Buxigui mani s po3poOKM TEXHIYHMX YMOB Ha BHPOOHHIITBO
IITaMITiB.

Mertonnuni BkaziBku. Tpeba 3’sicyBaTH, WO INTaAMIyBaHHS Ha
KIUIOIT  3milicHIOETBCS  HacaMIlepel B  yMOBax  cepiiHOro abo

BEJIMKOCEPITHOr0 BUPOOHUIITBA 3 BUKOPUCTAHHIM 3aco0iB MexaHizarlii Ta
ABTOMATH3AIlii TEXHOJIOTIYHOTO MPOIIECY.

[1;2;3; 4]

[uTaHHs /IS CAMOTICPEBIPKH:

1. Ilpu3HaueHHS Ta OCOONHMBOCTI KOHCTPYKIi IaKeTy IITamma
KTHIIT.

2. [Ipn3HaueHHs] KOMIIEHCATOPIB B ITAMIIaXx.

3. [locminoBHicTh po3paxyHKy mrammis KI'THIT.

4. Buiu poO0YnX BCTABOK.

5. BuxigHuii Matepiai i BATOTOBJICHHS POOOYNX BCTABOK.

6. Yomy mramnyBanbHi Haxwin tmrammiB KIIIIT maroTe MeHmIi
3HA4YEHHS, HI’K Y MOJIOTOBHX IITaMmax?

7. Yomy B mramnmax KILHIT BimcyTHi mimkaTHi Ta NpOTSDKHI
piBuaku?



216 Tema 6. Illramnmu aaA rapAa4oro mMTAMIYBAaHHA Ha
TOPH30HTAIbHO-KOBaJbcbkUX MamuHax (I'KM):
- Ipunmunu  nii  mwTammy, #HOro KOMIIOHYBAaHHS Ta OCHOBHI

eJIEMEHTH;

- bioku maTpuib, poO0di BCTaBKU;

- brioku myaHCOHIB, KpiIUIEHHS TyaHCOHIB;

- OcobmuBOCTI  KOHCTPYKIIi  Ta  po3paxyHKy  HaOipHUX,
(hopMyBanbHUX, MPOLUIMBHUX Ta OOPi3HUX PiBUAKIB;

- 3anmHi ynopw, iXHe KOHCTPYKTUBHE BUKOHAHHS,

- Marepian poOo4nx YaCTHH MITAMIIiB;

- Po3paxyHku Ha MIlIHICTb .

Meronnuni BkaziBku. Tpeba Hacammepesn 3°siCyBaTH, IO IITAMITH

I'KM w™marTh ABI WIOmUHE po3’eMy 1 Ie 3a0e3ledye MOXKIUBICTh
mITaMIyBaHHs AeTaned crenudivyHoi (GopMu, MTaMIyBaHHsS SKHX Ha
npecax ab0 MOJOTaX HEMOXIIMBE, TOMY IIO iXHI IITAMIN MalOTh OJHY
TJIOIIUHY PO3’EMY.

[3; 4]

[IuTanHs 11 CAMOIIEPEBIPKHU:

1. ITpu3HavyeHHs HAOIPHUX PiBYAKIB.

2. Cnoco0u KpimieHHS poOOYUX BCTABOK MATPHLb.

3. CriocoOu KpiruieHHsI TyaHCOHIB.

4. OcobnuBocTi nukiorpamu podoru I'KM.

5. Mapku craneif, mo peKOMEHIYIOThCS JJIsi pOOOYMX BCTABOK Ta
nyaHcoHiB mrammis ['KM.

2.1.7 Tema 7. Illtamnu o0pi3Hi, mpommBHi, KaJi0OpyBabHi,
OCHALIEHHSI /151 BAJTbI[IOBAHHA:
- Konctpykiist 0Opi3HUX Ta NPOIIMBHUX LITAMIIIB;

- PizHOBU/IHN, pO3paxyHKH HA MIiIHICTB;

- Marepianu poOOYHX YaCTHH IITAMIIIB;

- KanibpysanbHi mrtammnum, 0coOIMBOCTI iXHBOTO KOHCTPYIOBAHHS;
- llItammnoBe ocHaIEHHS [T BAJIBIFOBAHHS.



MeronnyuHi BKaziBkH. Tpeba 3HaTH OCOOIMBOCTI KOHCTPYKIIi Ta

PO3paxyHKy IITaMIIB AJIs 0300IOBaIBbHUX ormepariii (oOpizaHHs 00010,
NPOIIMBAHHS OTBOPIB, KaliOpyBaHHA TOIIO), B TOMY YHWCII JJISI TIOKOBOK
rapsa4oro abo XOJOJTHOTO CTaHy.

[3;4]

[MutanHs Ui caMONepeBipKH:

1. Sk BU3HAUYAETHCS 3a30p MiXK MATPHUIICIO Ta ITy3aHCOHOM OOPI3HOTO

mramiry?

2. OcoOIMBOCTI IPOCKTYBAHHS KATIOPyBaTbHHUX IITAMITIB.

3. OcoOnuBOCTI MPOEKTYBaHHS INTAMIIOBOTO OCHAIICHHS JIs
BaJIBLIOBAHHSL.

4. B sxkux BUMaAKax o03100TOBaNbHI Omepamii BHKOHYIOTHCS B
XOJIOJTHOMY CTaHi?

2.1.8 Tema 8. Buxinnuii MaTepiaj A mITaMmiB:
- ®akTopu BU3HAUCHHS YMOB JI0 €KCIUTyaTallii ITaMIIiB;

- Buau 3HOCY mITamMIiB;

- Marepian geraiei ITaMIIiB;

- Excrutyaraniiini  BmactuBocTi  ctanmi  (MIIHICTB,  TBEPIICTb,
TEPMOCTINKICTh, CTIHKICTh TPOTH CHPAIbOBYBaHHS, PpO3TapOCTIHKICTB,
TEPMOCTIHUKICTb 1 T.J1.);

- TexHI4HI IKOCTI CTalEH;

- Pexomenparii moo BuOOpy cranei s neraieil mramIis.

MertoanuHni BkaziBku. Bubip BuximHoro marepiainy (Mapka cTaii)

JUIS OKPEMHUX JeTalied mramily Tpeda MpOBOAWTH, BHUXOASYH 3 YMOB, B
akux OyIyTh TpamoBaTd I jaertani. Bubip matepiany TakoX HOBHHEH
BpaxOBYBaTH BUMOTH CTIMKOCTI, HaIiHHOCTI Ta MOBTOBIYHOCTI poOOTH
HITaMITy, TOOTO 3aJIeKUTh BiJl TUITy BUPOOHHUIITBA.

[1;2;3; 4]

[uTanHs UIs caMonepeBipKH:

1. ExcrutyaraliiiiHi BJIaCTUBOCTI CTaJieH JijIsi BATOTOBJICHHS IIITAMIIIB.
2. TexHomor14Hi BIIaCTUBOCTI CTaJIEMN.
3. SIKuMM MMOKa3HUKAMHU XapaKTEPU3YEThCS 3HOC IITaMITy?



4. 1o Take CTIHKICTH IITAMIIIB Ta BiJl YOTO BOHA 3aJIC)KUTH?

2.1.9 Tema 9. TexHiko-eKOHOMIYHIi NOKAa3HHKH Ta aHAII3
e(eKTUBHOCTI KOHCTPYKIIi IITAMIOBOr0 OCHAIIIEHHS |

- OCHOBHI TIOKa3HHKH EKOHOMIYHOI €(EeKTHBHOCTI IIITAMIIOBOTO
OCHAILICHHS;

- anexHicTh BHOpPAHOTO BapiaHTy TEXHOJOTIYHOTO TIPOIECY
IITAMITYBaHHS 1 IITAMIIOBOTO OCHAIIICHHS BiJl TUITY BUPOOHHUIITBA;

- HeoOxigHicTh Ta AOIIBHICTE BUKOPUCTAHHS 3ac00iB MexaHi3allii
Ta aBTOMATHU3aIlil Y CKJIa/li IITaMIIOBOTO OCHAIICHHS,

- BukopucTaHHs cHCTEM aBTOMAaTU30BaHOTO MTPOSKTYBAHHS;

- CranmapTuzamisi IeTaiel ITaMIIOBOTO OCHAIEHHS SK OCHOBHHU
(hakTOp aBTOMATH30BAHOTO MPOCKTYBAHHSI.

MertoanyHi BKa3iBki. O3HaAMOMUTHUCS 3 ITOKa3HUKAMU €KOHOMIYHOI'O
OOIpYHTYBaHHS IIITAMIIOBOTO OCHAIICHHS. 3’siCyBaTH, WO BapiaHT
00paHOTO OCHAIEHHS Ta AOIUIBHICTE BHKOPUCTAHHS 3ac00iB MeXaHi3amii
Ta aBTOMATHU3aIlil 3aJICKUTh BiJl TUITY BUPOOHHUIITBA.

[1;2;3; 4]

[TuTaHHs Ui caMOIePEeBIPKH:

1. Yum BIiApI3HIETHCSA INITAMIIOBE OCHAIECHHS JJIsi BUPOOHHUIITBA
JIeTalli B yMOBaX MaJOCEpiHHOTO BUPOOHUIITBA BiJl KpYITHOCEPitHOTO?

2. OCHOBHI TTOKa3HUKHU COOIBAPTOCTI MITAMIIOBOTO OCHAIIEHHS.

3. Sky dactuHy co0iBapTOCTI TOKOBKH CKIQJalOTh BHUTpPATH Ha
[ITAMIIOBE OCHAII[CHHS?

2.2 llepeJiik NpaKTHYHUX 3aHATH

1. Po3paxyHOK Ta TPOEKTYBAaHHS MOJIOTOBOTO IITaMIa Jyist
HITAaMITyBaHHS IOKOBOK JeTajlel KPyriuX y IJIaHi.

2. Po3paxyHOK Ta NpOeKTYBaHHsS IHCTPYMEHTY HJjsl IITaMITyBaHHS
MOKOBOK KPYIJIMX Y IJIaHI Ha KPUBOIIMITHOMY Tapsiye IITaMITyBaJbHOMY
npeci (KI'LLIT)

3. Po3paxyHOK Ta mpoekTyBaHHs IITaMma Jjsi oOpizaHHsa 001010 Ta
NPOCIYKH TUTIBKH B OTBOPI TIOKOBKH

4. Po3paxyHOK Ta KOHCTPYIOBaHHS INTaMIla T'OPHU30HTAIbHO-
kyBanbHOT Mamuan (I'KM)



Metonnyni Bka3ziBku. Ko)kHe TpakTHYHE 3aHSATTS BUKOHYETHCS Ha
KOHKPETHOMY TIPHUKJIAJl IITAMIYBaHHS TOKOBKH, SIKE PO3pPOOJICHO Ha
MPAaKTHYHUX  3aHATTAX 3  JUCHUIUTHE ~ «TEeXHONOris  rapsuoro
ITaMITyBaHHs». KOPUCTYIOUMChH BiJMOBIIHUMHU PO3/iIaMH HAaBYAIBHUX
MiAPYYHUKIB, TOCIOHMKIB, JMOBITHHUKIB, CTaHAApTIB TOIIO, CTYAEHT
MPOEKTYE IITAMITOBE OCHAIIEHHS Ta PO3pO0JISi€ BiAMOBIAHI KpecaeHHs. [7]

2.3 Ilepeik JJaGopaTopHUX podiT

1.MosnotoBi mrammu.

2.0taMmu 1 TOpU30HTANBEHO-KyBanbHUX MamuH (I'KM).

3.1Itammu ast 0OpizaHHs 001010 Ta MPOLITUBAHHS OTBOPY.

Meronuuni Bka3iBku. KoxkHa mabopaTopHa poOOTa BUKOHYETHCS B
MalMHHOMY 3aii kadeapu OOpoOKM METaiB THCKOM i3 BUKOPHUCTAHHSIM
HAOYHHUX 3pa3KiB IITAMMOBOTO OocHamleHHs. CTyJeHTH MiJl 4ac BUKOHAHHS
nmabopaTopHuUX poOOIT KOPUCTYIOTBCA  BIAMOBIAHUMH  METOJUYHUMHU
BKasiBkamH. [5]

2.4 KypcoBe npoeKTyBaHHS

Kypcosuit mpoexr 3 muctumiinun «lIpoekTyBaHHS Ta poO3paxyHOK
HITAMIIOBOTO OCHAIIEHHS [UISl Tapsduoro MTaMIyBaHHs» BUKOHYeThes y VI
cemecTpi. IHauBigyanbHe 3aBIaHHS Ha TMPOEKT CTYJEHT OTPUMYE
Hanpukiami VI cemecTpy, e Ha KOHCYIbTAIHHAX 3aHATTSIX PO3POOIISIE Ta
Y3TOJKYE 13 BHUKJIaJaueM KpecieHHs MOKOBKH. KypcoBuii MpOeKT Mae
HACTYIHUH 3MiCT:

1. OOrpyHTyBaHHS METOly IITAMITyBaHHS;

2. Po3poOka kpeciieHHs TOKOBKH 1 TEXHOJIOTIYHUX BUMOT;

3. BuznaueHHs BuLy, po3MipiB 00JI0HHOT KaHABKH Ta 00’ €My 00JI010;

4. Bubip Ta po3paxyHOK Nepexo/IiB MITaMITyBaHHS,

5. BuznaueHHs po3MipiB BUXIIHOI 3aTOTOBKH;

6. BusHaueHHs TemIiepaTypHOTO pexuMy nedopmanii i BHOIp
croco0y HarpiBaHHs 3arOTOBKU;

7. Po3paxyHOK 3ycuib i BUOIp IITaMIyBaJIbHOTO 00JIaAHAHHS;

8. Bubip cmoco0Oy oO0pi3aHHsS 00NOI0 Ta NPOLIMBAHHSI OTBOPY,
PO3paxyHOK 3yCHJIb Ta BUOIp 00s1aiHAHHS.

9. KoHcTpyroBaHHS i pO3paxyHOK LITaMIIiB;

10. Opranizarist poG0YOTro Miclsl IITAMITyBaJIbHUKA;

11. Mero KOHTPOIIIO Ta YIPABIiHHS SKICTIO;

12. Texnika Oe3mekd, OXOpOHA Tpalli Ta HABKOJHUIIHBOIO



CepeIoBHINa;

13. Po3paxyHOK TPYJOEMHOCTI;

14. Crannaprusauis Ta yHidikais.

MeTtoanyni BKa3iBKH. B KypcoBOMy MHpOEKTI CTYIEHT po3po0iisie
TEXHOJIOTIYHUH TIPOLEC Tapsgdoro MITAMITyBaHHS ITOKOBKH, INTaMIIOBE
OCHAIleHHsI 1 BHUpINIye 1HINI THTaHHSI, KOPUCTYIOUHCH BIAMOBITHUMHI
METOJANYHUMH BKaziBKamu. [6]

2.5 KoHTpoJIbHI MUTAHHS

[lpu migroToBui A0 MOIYJABHUX KOHTPOJIB, a TakKOX JO
MiJICYMKOBOTO iCIIUTY, CTYIEHT MOXKE TMEPEBIPUTH CBOIO TOTOBHICT,
BIJAIIOBiZal0YM Ha HAaBEIEHI HIDKYE NUTAaHHA, AKI OXOILIIOIOTH OCHOBHI
NOJIOKEHHST AUCUUILTiHE «IIpoeKkTyBaHHS Ta PO3pPaxyHOK IITaMIIOBOT'O
OCHAIIIEHHSI JJISl TApSYOTO ITAMITyBaHHS»:

1. OcHoOBHI eramM TPOEKTYBaHHA TEXHOJOTIYHOTO TIPOIECY
BUTFHOTO KyBaHHSI.

2. OcHOBHI eTamu TPOEKTYBaHHS TEXHOJIOTIYHOTO TPOLECY
rapsraoro 00’ €MHOTO IITaAMITyBaHHSI.

3. OcHOBHI BHXiAHI NaHi U1 MPOEKTYBaHHS INTaMIIB Tapsdoro
00’€MHOTrO IITaMITyBaHHSI.

4. Ertanu mpoeKkTyBaHHS LITAMIIOBOTO OCHAIICHHS JJIsi Tapsiuoro
00’€MHOTO IITaMITyBaHHS.

5. Tlpomec pizaHHS Ta THIIOBI KOHCTPYKIii HOXIB INTaMITiB JUIs
pizaHHS MPYTKiB.

6. IlocmimoBHICTh pO3POOKH Ta KOHCTPYIOBAHHS IITaMITy OOpi3aHHS
0011010.

7. Oco0iMBOCTI KOHCTPYKIIIT Ta pO3paxyHKY MaTpHIIb Ta TyaHCOHIB
HITaMIiB 0Opi3aHHs 00JIOF0.

8. TunoBi KoHCTpykWil mpomwuBHUX mTaMmiB. OcobauBocCTi
KOHCTPYKIIi Ta pO3paXxyHKY MaTpHIIb 1 ITyaHCOHIB.

9. Po3spaxyHok 3ycwiuis Ta BUOIp mpecy s oOpi3aHHs 00JIO0 Ta
NPOIMBAHHS OTBOPIB.

10. Buau Opaky mpu oOpizaHHI 00JOI0 Ta MHPOLIMBAHHI OTBOPIB.
HInsxu ycyHeHHs Opaky.

11. Koncrpykuii O0HKIB AJs1 MOJIOTIB BiJIbHOTO KyBaHHSI.

12. llltamMmioBe OCHAIEHHS JUIsi BUILHOTO KyBaHHS: IPOIIWBHI,
OTIPaBKH, 0CA/KYBAIbHI TUTUTH, COKUPH.



13. Bubip MOJIMBOTO BapiaHTy TEXHOJOTIYHOTO MPOIECY KyBaHHS
kinmbIs. [1in6ip HEoOXiTHOTO IHCTPYMEHTY.

14. TlocnifOBHICT PO3POOKH KOHCTPYKIiT MOJIOTOBOTO IITAMITY.

15. Bapianti  koHpirypamii OONOWHMX KaHaBOK  MOJIOTOBHX
HITaMITiB.

16. Tunu KOHCTPYKIIA IUIBOK TMiJ MPOIIMBAHHS y MOJIOTOBHX
HITAMITIB.

17. llpu3HadeHHss Ta pPO3Mip INTaMIyBaJbHUX CXHJIB 1 pamiyciB
3aKTpyJIeHb PiBYaKiB MOJIOTOBHUX IITAMIIIB.

18. Bubip miuomuHu moBepXHi PO3HSTTS MOJIOTOBOTO ILITAMITY.

19. OcobnMBOCTI KOHCTPYIOBaHHS MiJIKATHUX PIBYAKiB MOJIOTOBHX
IITAMITIB.

20. OcobnuBOCTI KOHCTPYIOBAaHHSA HPOTSHKHUX PiBUAKiB MOJIOTOBHX
IITAMITIB,

21. OcobmuBOCTI KOHCTPYIOBAHHS TUIOMIAIKA IS OCa/KyBaHHS Ha
MOJIOTOBOMY IIITaMIIi.

22. OcobnMBOCTI KOHCTPYIOBaHHSI TOIEPEAHBOTO Ta OCTaTOYHOIO
MITaMITyBJIbHUX PIBYaKiB MOJIOTOBOTO IITAMITY.

23. [lpuzHayeHHs Ta OCOONMBOCTI KOHCTPYIOBAaHHS OOPi3HOTO
piBYaKa MOJIOTOBOTO LITAMITY.

24. Tlpu3HaueHHs Ta OCOOJHMBOCTI KOHCTPYIOBAHHS KIIIIIOBUHH
MOJIOTOBOTO IITaMITY.

25. KaniOpyBaHHS TOKOBOK: BHIM KaliOpyBaHb, 0COOJIHMBOCTI
KOHCTPYIOBaHHS KalniOpyBalbHHUX IITAMITIB.

26.0co0nMBOCTI pPO3MILIEHHS PiBYaKiB Ha J3€pKajli MOJOTOBOTO
HITaMITy.

27.Bu3HaueHHs rabapuTiB MOJIOTOBOTO Iitamiy. Buoip moJiora.

28.HanpsiMHI IPUCTPOi MOJOTOBUX IITAMITIB.

29. Kpinsienass mMojotoBoro mrammy Ha MojoTi. Oprasizaunis
poGodoro Miciis pu poOOTI HA MOJIOTI.

30. Bumoru 10 mMartepiany MOJIOTOBHX HITaMIiB. MapKu cTajei, mo
PEKOMEHAYIOTHCS AJIsl BATOTOBJICHHS IITAMITIB.

31. BapianTtu xoH¢irypanii oo6mnoiHux kanaBok mramiis KI'THIT.

32. TlocnimoBHiCcTh po3poOku KoHCTpyYKii mrammy KT,

33. OcHoBHi By3nu mramniB KIIHIT (BcraBku, BHINTOBXYBalbHI
OpUCTPOT).

34. OcHogHi By3nu mrammiB KI'LIIT (6moku, HarmpsiMHI IPUCTPOT).



35. OcobnuBOCTI  KOHCTPYIOBAaHHS pIBYAKiB BCTABOK INTAMIIIB
KT'UITT.

36. [TocnmimoBHICTP TPOEKTYBaHHS Ta BHUOOPY BCTABOK IITAMIIIB
KT'HIIT.

37. Buznauenns radapuris mramiry KI'TLITT. Bubip mpecy.

38. Kpimrennst BcraBok mmrammiB KI'IIII. Oprasxizaiiss po6o4oro
MicIst ipu poOoTi Ha mpeci.

39. KpimieHHsT IITaMIIOBOTO OCHAIICHHS OOPI3HMX Ta MPOLIMBHUX
mTamItiB Ha ripeci. Opranizamis po0odoro micus mpu poboTi Ha 00pi3HOMY
npeci.

40. Bumoru no marepiany BcraBok mtammiB KI'TLIIT. Mapku craneid,
10 PEKOMEHIYIOTHCS IO BUTOTOBJICHHS IITAMITIB.

41. TlocninoBHICTH po3poOKK KOHCTPYKIii mrtammis 7o ['KM.

42. Po3paxyHOK KiNBKOCTI HabipHMX MEpEeXOJiB NpH IITaMITyBaHHI
Ha ['KM.

43. TumoBi KOHCTPYKIlii OJOKIB MaTpHUIlb Ta IYaHCOHIB IITaMIIiB
'KM.

44. Criocobwm (ikcarrii 3aroroBok B mrammax ['KM.

45. PozpaxyHok 3ycwmis mTamiryBaHHsS Ha ['KM. Bubip I'KM Ta
oprasizariisi po0o4oro MicIisl.

46. PeMOHT Ta BIIHOBJIEHHS IITaMIIIB.

47. CTifKiCTh IITAMIIIB.

48. Oco0nMBOCTI KOHCTPYIOBAaHHSI PIBYAKiB IITaMIIB Uil MPaBKH
MOKOBOK.

49. Bumorn 10 yMOB  eKCIDIyaTallii  IITamImiB:  TiAirpis,
OXOJIOJ/PKEHHSI, 3MAIlCHHS.

50. Bujiit 3HOIICHHS IITaMIIIB Ta 3aX01 OOPOTHOM 31 3HOIIICHHSIM.



3 KOHTPOJIbHI 3AXOJIH 3 NIEPEBIPKHU AKOCTI
3ACBOE€HHSA HABYAJIBHOI'O MATEPIAJIY
JUCHOUIJIHA «ITPOEKTYBAHHA TA
PO3PAXYHOK IITAMINOBOTI'O OCHAIMEHHS
FAPAYOI'o LITAMIIYBAHHSA»

Ha miacraBi pobodoi nmporpamu AUCHUILIIHA T4 BUMOT'O KPEAUTHO-
MOIYNBHOI CHCTEeMH OpTraHi3amii HaBYaJbHOTO TIporecy Kadempa
3aCTOCOBY€E HACTYITHI KOHTPOJIbHI 3aXOJU 3 TIEPEBIPKH SKOCTI 3aCBOEHHS
CTYZCHTOM HaBUYaJIbHOTO Martepiany aucuumiinu «[IpoexTyBaHHS Ta
PO3paxyHOK HITAMITIOBOTO OCHAIIEHHS JJISI TapsTY0TO [ITAMITyBAaHHSD):

- TeCTOBI ONTUTYBaHHS;

- BUKOHAHHS Ta 3aXHCT 3BiTiB MPAKTUYHUX 3aHSTH;

- BUKOHAHHS Ta 3aXUCT 3BITiB TaOOpaTOPHHUX POOIT;

- CKJIaJaHHSI iCITUTY;

BUKOHAHHS Ta 3aXHCT KypCOBOTO ITPOEKTY.

Cknazn, oOcar i TepMiH BHKOHAHHS 3MICTOBHX MOAYIIB, Ha SKi
HiApO3iIgeThCS podoUa mporpaMa JUCIHILTIHK, HajgaHo y Tadu. 3.1.

VY KOXXHOMY CeMeCTpi IUIaHYETHCS MPOBEACHHS ABOX IiJICYMKOBHX
Mo IyJIbHUX KOHTpoJtiB: MK1 ta MK2.

[MpotaromM cemecTpy Mija Yac MOAYJIBHOTO KOHTPOJIO CTYACHT 37a€
JIEKiJTbKa KOHTPOJIBHUX 3aXOJiB, Ha MiJCTaBi SKUX BiH OTPUMYE 3arajibHy
OILIIHKY.

Cnij migKpecauTH, IO CTYACHT MAa€ CKJIACTH BCl 3alllaHOBaHI
3aX0/I1 TIO3UTUBHO, TUTBKU B IbOMY pa3i BiH OTPHMYE 3arajibHy MO3UTHUBHY
ouinky. HeraruBHa oriHka 3 OyJb-KOTO KOHTPOJIBHOTO 3aXO0Jy CBITYHTH
PO HE3aCBOEHHS HUM HaBYaIBHOTO MaTepiany.

CryneHr, sIKUM OTPUMaB Ha KOHTPOJBHOMY 3aXOAi HE3aJ0BUIBHY
OLiHKy a0o0 He 3’SBHBCS Ha HBOTO, MAa€ MOXKJIHMBICTH HOBTOPHOTO
CKJIaJJaHHs TMPOTATOM OJHOTO-IBOX TIKHIB. [lOBTOpHE CKIajaHHs
MOJYJIBHOTO KOHTPOJIO 3 METOH IMiJBUINCHHS ITO3UTHBHOI OIIIHKH
MOYKJIUBE SIK BUHATOK 3 TUCbMOBOT'O JI03BOJY JIeKaHa.



Tabmms 3.1 — CTpykTypa HaBUANBHOI JUCIUTUTIHA

Hassu 3micToBux
MOJYJIB 1 TEM

KinpkicTh rogux

JeHHa Gopma

3aouna Gopma

YCBOTO

y TOMY YHCIi

y TOMY YHCIi

=

)
<
=

YCHOTO

=
o

1HT

(]
= = <
=

1=
c.p

Cemectp 6

3micToBHid

MOaYJb 1

Tema 1. Beryn

0,5

- 2

o

Tema 2.
OcHarieHHs aJist
PO3KpPOIOBaHHS
MpoKaTy Ha
3arOTOBKH

o

75

Tema 3.
OcHaleHHs s
BIJIBHOT'O
KyBaHHS

Tewma 4. llITammu
VIS TapsT90To
NITaMITYBaHHS Ha
MOJIOTax

25

Pa3zom rogun
Moayas 1

42,5

i MOaYJIb 2

Tema 5. IllTammu
JUTSL TApSIY0ro
[ITAMITYBaHHS Ha
KPHUBOIIUTHAX
npecax

27

27

24

Tema 6. IllTamnu
JUISL Tapsidoro
IITAMITyBaHHs Ha
TOPH30HTAJILHO-
KOBaJIbChKUX
mammaax (FKM)

27

27

26

Tema 7. llltamnu
00pi3Hi,
IPOIINBHI,
KaniOpyBaJIbHi,
OCHAIIICHHS IS
BaJIBIIOBaHHS

15

15

14




IIpomoskenus Tabmui 3.1

Tewma 8.
Buxinanit
Marepiai I
HITaMIIiB

25 | 05| -

2,5

Tema 9. Texniko-
€KOHOMIYHi
MOKA3HUKH Ta
aHaii3
e(EKTHBHOCTI
KOHCTPYKIIi{
IITAMIIOBOT'O
OCHAIICHHS
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5
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MoayJs 2 79

8

45 ",

72,
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120 26
cemectTp 6

N RO

1
2

70 | 120

110

Cemectp 7

3micTroBmii Moy 1

Kypcose
MPOCKTYBaHHS.
Po3zpobka
TEXHOJIOTT
BHUT'OTOBJICHHS
ZeTajai METO0M
rapsiaoro
HITAMITYBaHHS

10

w

45 |-

39

3micToB

Wil MO1YJIb 2

Kypcose
MPOEKTYBAHHS.
KoncrpyroBanus 45 -l - -
MITAMIIOBOTO
OCHalICHHS

10

aw

45

39

Pa3om roaun 3a 90 -] - -
cemectp 7

20

90

12

78
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