QE HauioHanbHMI TEXHIYHUI YHiBEepcUTET YKpaiHu
«KUIBCBKUWA MOMITEXHIYHUIA IHCTUTYT ™~ <l
ag imeHi ITOPA CIKOPCbKOTO»

nA NiTanbHUX anaparTis

Pob6oua nporpama HaBuyanbHoi gucumnninm (Cnnabyc)

IHTeHcudiKauia npouyecis IMCTOBOrO WTaMMNyBaHHA

PiseHb BULLOI OCBiTH
Fany3b 3HaHb
CneujianbHictb

OcBiTHA nporpama
Cratyc gucumnniim
®dopma HaBYAHHA

Pik nigrotoBku, cemectp
O6car aucuunninm

CemecTpoBuii KOHTpONb/
KOHTPOJIbHI 3axo4am

Po3knap 3aHATb

MoBa BMKNagaHHA
IHpopmauis npo
KepiBHUKa Kypcy /
BUKANaAadiB

Po3mileHHA Kypcy

Apyeuii

13 MexaHi4Ha iH}#ceHepiA

131- MpuknadHa mexaHika

[MpuknadHa mexaHika

Bubipkosa

OyHa(0eHHa)

1 Kypc mazicmpamypu, secHaHuUl cemecmp
5 kpedumis

eK3ameH

1 nekyis Ha muxcdeHob, 1 MpakmMuYyHe 3aHAMMSA Ha 084 MUMCHSA, 2
nabopamopHe 3aHAMMA Ha 2 muxcHs, http.//roz.kpi.ua/

YKpaiHcbKa

JNlekTop: 0.m.H., npogecop, KantoxHuli Bonodumup JleoHidosuy,
kwl_2011@ukr.net

MpakTnuHi / CemiHapcbKi: BUKNaaadi kabeapu TBA
JNlabopaTtopHi: BUKNagadi kadbeapu TBJIA

https://classroom.google.com/c/NjUONDM4MzAzMTE4?cjc=i32hwhr

Mporpama HaBYa/bHOI AUCUUNAIHU

1. Onwuc HaBYanbHOI AUCUMNAIHKY, ii MeTa, NpeaMeT BUBYAHHA Ta pe3y/1bTaTU HaBYaHHA

TE TexHonorii BUpobHULTBa

Po3moninn HaBYabHUX TOAWH JIUCUMIUIIHU BWUAAMHU 3aHATH BIAIIOBIIHO 10

HaBYAJIBHOTO TUTAHY MPUBEACHUN B TabuIi 1.

Tabmni 1
O3II0/1JI TOAVH 3a BUJAMHU 3aHATH
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OOrpyHTYBaHHS BHUBYEHHH JAUCHUIJIIHU. JluciururiHa HeoOXimHa s
HaJaHHS 3HAaHb CTYJEHTaM B TIMTaHHSA I1HTEHCU(IKalli MPOIECIB JIUCTOBOIO
HITAaMIyBaHHS, $KI I[IHUPOKO BUKOPUCTOBYIOTHCS B  MAaIIMHOOYIyBaHHI  Ta
mitakoOytyBaHHs. Lleit Kypc BUKIIaa€eThCs CTYJEHTaM MEePUIOro Kypcy MaricTpaTypH.

CyuacHi  TeXHOJOTii  BUPOOHMIITBA  CTaBJISITH  3ajJadl  ITABUIIECHHS
MPOJYKTUBHOCTI BUTOTOBJICHHS BHUPOOIB, 3HIDKCHHS BUTpAT MeETaly, 301JIbIICHHS


http://roz.kpi.ua/
https://classroom.google.com/c/NjU0NDM4MzAzMTE4?cjc=i32hwhr

TOYHOCTI (popMHu 1 po3mipiB BUPOOIB Ta 3MeHIEHHs eHepro3arpar. I{o cTocyeTbes
BUPOOIB, SIKI BUTOTOBISIOTHCSA JMCTOBMM IITAMITyBaHHS, BKa3aHl 3aJadl MOKHA
BUPIIIUTH 32 PaxXyHOK I1HTEHCH(IKaIi MpOIECiB JHUCTOBOTO IITAMITyBaHHS, IO
MOJIATAE B YJOCKOHAJICHHI 1ICHYIOUMX TEXHOJIOTIH 1 CTBOPEHHI HOBHX TEXHOJIOTIA B
HACTYITHUX HaIpsIMKax:

- MIJBUIICHHS TPOIYKTUBHOCTI BUTOTOBJICHHS BHPOOIB MOXHA 3a0€3MeYUTH
3aBISIKA 3MEHIICHHIO KUTBKOCTI TEPEXOiB INTaMIyBaHHS Ta CKOPOYEHHIO
JTOJIATKOBUX OTEPALIii MiCIIs MITaMITyBaHHS;

- 3HWKEHHS BUTpaT METaly MOKHa 3a0€3MEYUTH 3aBISKH BUKOPUCTAHHIO HOBHUX
dbopM 1 po3MipiB BUXITHUX 3arOTOBOK a00 aJaNTOBAaHUX BUXIAHUX 3arOTOBOK, IO
HaWOLIbIIIe MAXOAATH JJIs MITaMITyBaHHS TOT'O YM 1HIIIOTO BUPOOY, 3MEHILICHHIO
MPUITYCKiB Ha MOAANBITY 00pOOKY pi3aHHSM a00 30BCIM ii BUKIIOYEHHIO;

- 30UIbIIEHHS TOYHOCTI (POPMH 1 pO3MIPIB BUPOOIB MOKHA 3a0€3MEUUTH 32 PaXyHOK
3aCTOCYBaHHS Je()OPMYyIOUOro IHCTPYMEHTY CHEIiadbHOI0 NPopiIIo;

- 3MEHIICHHS €HEPrOBUTPAT MOXKHA 3a0€3MEUUTH 3aBASKH CKOPOUYCHHIO KLJIBKOCTI
NEPEeXO/IiB IITaMIyBaHHS Ta 3HIKEHHIO CHUJIOBHX PEXHMMIB IITAMITyBaHHS, IO
JI03BOJIUTH 3aCTOCOBYBATH MPECOBE 00JIQAHAHHS MEHIIIOTO 3YCHILIS.

Ha npouecu mnactuuHoro GopMoOyTBOPEHHS KOHCTPYKIIA MalIMHOOYAyBaHHS
JUCTOBUM IITAMITyBaHHSM BIUTMBAIOTH TPH TPYIH TMapaMmeTpiB: KOHCTPYKTHBHI
napameTpH, TEXHOJOT14HI TapaMeTpH 1 (Pi3UKO-MEXaHIYH1 TapaMeTPH.

JIO KOHCTPYKTMBHHMX HapaMeTpiB  BIJHOCSITb TE€OMETPUUHY  (popmy
ne(opMyOUOro 1HCTPYMEHTY - IIyaHCOHIB, MaTpullb Ta BUIITOBXyBauiB. dopma
IHCTPYMEHTY pa3oM 3 TEpTsIM IpH Tedii MeTally Ha KOHTAKTYIOUMX MOBEPXHSIX B
Mpoliecax MIaCTUYHOro (POPMOYTBOPEHHS CYTTEBO BILUIMBAE HA XapaKTep (OPMO3MIHU
MeTally, Horo Hampy»eHo-1eOpMOBaHUI CTaH, a TaKOX Ha CHJIOBI PEXUMHU
MITAMIIyBaHHS Ta BEJIWYHHY 1 PO3MOAUI MUTOMUX 3yCWIb Ha Jedopmyrodomy
iHcTpyMeHTi. KiHleBa ¢popMa 1 TOUHICTh PO3MIpiB BUPOOIB, IO OTPUMAHI JTUCTOBUM
HITAaMIIyBaHHSM, Ta MEXaHIYHI BJIACTHBOCTI 31€()OPMOBAHOTO METAy B HUX TaKOX
BHU3HAYAIOTHCA Ae(HOPMYIOUUM IHCTPYMEHTOM.

JI0o TEXHOJOTIYHUX MapaMeTpiB BIJHOCUTHCS CTYyMiHb Jedopmanii, sSKuil €
OJTHUM 13 OCHOBHHUX HIapaMeTpiB, IO BHU3HAYAIOTh KUIbKICTh IEPEXOJIB IpHU
IJIACTUYHOMY (DOPMOYTBOPEHHI Ta CHUJIOBI PEXUMH IITaMIlyBaHHA. ['eoMeTpuyHa
(dbopma BUX1AHOT 3arOTOBKH CYTTEBO BIIMBAE HA KIJIbKICTh EPEXOIB 1 CUIIOBI PEKUMU
mIacTUYHOTO (popMoyTBOpeHHsT BHpoOiB. IIBuakicTe nedopmyBaHHS BIUTUBAE Ha
CHJIOB1 PEKMMH JIICTOBOTO IIITAMITYBaHHS Ta MPOAYKTHUBHICTh BUTOTOBJICHHS BUPOOIB.
Takox B mpoliecax JIUCTOBOTO IITAMITyBaHHS Ma€ MiICLI€ PO3BAaHTAKEHHS METally 3a
paxyHOK npykHoi aedopmariii. Po3BaHTakeHHS BIUTMBa€ Ha TOYHICTH (PopMmMu 1
po3MipiB BUpPOOIB 1 A0 TEMEPIIHHOIO Yacy MNPAKTUYHO HE BPaXOBYBANIOCS MpH
MPOCKTYBaHHI TEXHOJOTIH INTamMmyBaHHS. Tum 3MalieHHS BUXIJHUX 3arOoTOBOK
3aJIeKUTh Bl MapKU Martepiaiay Ta CXeMH olepallii IITaMITyBaHHS 1 CYTTE€BO BILIMBAE
Ha CUJIOB1 peKUMU (POPMOYTBOPEHHS, PO3MOJILT MTUTOMUX 3yCHIIb Ha IehopMyrodoMy
IHCTPYMEHTI Ta oro cTiiKicTh. [Ipy X010 1HOMY JTMCTOBOMY IITAMITyBaHHI BUPOOIB 13
MaJIOTIJIAaCTUYHUX CTaJlel 1 CIUIaBiB BUKOPUCTOBYIOTH Jit0 MMPOTUTUCKY HA BUIBHY BiJT
KOHTaKTy 3 I1HCTPYMEHTOM TIOBEPXHIO 3aroToBKu. I[IpOTUTHUCK NpUBOIUTH 10



3pOCTaHHS IJIACTUYHOCTI MeTany, mo aedopmyerbes. lle mo3Bossie oTpumyBatu
BHUCOKOTOYHI BUPOOH 13 IHCTPYMEHTAIBHUX 1 IITAMIOBHUX CTaJICH.

di3uko-mexaHiyHl napameTpu. 1o BKa3aHHX MapaMeTpiB HaJleXaTh JaHl Mpo
BJIACTMBOCTI METaJly BHXIJHOI 3aroTOBKU. Lle ekcriepumeHTanpHa giarpama iCTHHHUX
HaNpPYKEHb, sIKa MPECTABIISIE COOOI0 3aJICKHICTh HAMIPYKEHHS TEKYYOCT] BiJ CTYTICHS
nedopmartii. EkciepumenTanpHa JiarpaMa miacTHIHOCTI (abo niarpama pyHHyBaHHS)
MeTally TpeJCTaBisie cOO0I0 3aleKHICTh HAKOMUYEHO! 1HTEHCHUBHOCTI Jedopmariii
3CYBY BiJ TOKa3HHMKa >KOPCTKOCTI CXEMHU Hampy>XeHoro cTtaHy. Bona mpo3Boisie
BU3HAYATH MO HAIPY>KEHO-Ae(POPMOBAHOMY CTaHy PO3PaXyHKOBHUM IUISIXOM CTYIIIHb
BUKOPHUCTaHHS PECYPCY MIACTUYHOCTI 3/1e()OPMOBAHOTO METaly Ta BCTAHOBIIOBATU
MO>KJIMBICTh pyHHYBaHHS HOTO MpU JUCTOBOMY IITaMIyBaHHI. B Tenepiminiii yac npu
MOJIEJIIOBaHHI MPOLECIB JIMCTOBOTO IUTAMIyBaHHS BHUKOPUCTOBYIOTH IPY>KHO-
IUTACTUYHY MOJIETb METay.

KOHCTpYKTUBHI, TEXHOJIOT14YHI Ta (P13UKO-MEXaHIUHI [TapaMeTpu 00YMOBITIOIOTh
CXEMY HaIpPY>KEHOTO CTaHy 1 TJIPOCTATUYHUN TUCK B OCEpenKy aedopMallii Mnpu
JUCTOBOMY InTammyBaHHI. (Cxema 1 THUCK € BU3HAYAIbHUMU JJS 3YCHIUIA
neopMyBaHHs, PO3MOALTY MNUTOMHX 3yCWIb Ha IITAaMIIOBOMY OCHAIICHHI Ta
TE€XHOJIOT1YHO1 TUIACTUYHOCTI MeTaly (TUIACTUYHICTh METaly MpU BUKOHAHHI TIET 4n
1HIIOI omepalli JUucToBoro mraminyBanHs). [lo 3ycwsax aedpopmyBaHHs Ta poOOTI
nedopMmailii BUOUpPAETHCST KOBAIbCHKO-TIPECOBE OOJAHAHHS, a BEIUYMHU MUTOMUX
3yCWJIb JO3BOJISIIOTh MPU3HAUUTU Martepian A J1e(popMyrouoro IHCTPYMEHTY,
po3paxyBaTd HOro Ha MIIHICTh Ta MPOTHO3YBaTH CTIHKICTh. KiHIleBa reomeTpis
BUpPOOYy, 3MIITHEHHS Ta CTYMiHb BHKOPHUCTAHHS PECYpCy IUIACTUYHOCTI pPa3oM 3
MPY>KHOIO JtepopMmarliiero MeTary BU3HAYAIOTh SIKICTh BUPOOIB B MPOIECax JUCTOBOTO
HITaMITyBaHHS.

Y 10oCcKkOoHAJIGHHST ICHYIOUMX Ta PO3POOKY HOBHUX TEXHOJIOTIYHHX TMPOLECIB
JMCTOBOTO IITAMITYBAHHS KOHCTPYKIIM JITaJIbHUX anapaTiB MOKHA 3A1MCHIOBATH
nBoMa nuisxamu. [lepriwii muisx — mpoBeACHHS eKCIIEPUMEHTAIBHUX JTOCITIKEHB IS
BU3HAUEHHS BIUIMBY BUIIEBKA3aHUX TPHOX Tpym napameTpiB. CyTTEBUMH HEIOTIKaMU
POTO NUISAXY €: HEOOXITHICTh BUTOTOBJICHHS EKCIEPUMEHTAIBHOTO INTaMIIOBOTO
OCHAIICHHsI, M0 B TEMEPIIHIM Yac € IyKe 3aTpaTHUM MPOIECOM; MPOBEACHHS
EKCIEPUMEHTAILHUX POOIT JIsl BATOTOBJICHHS TOCTITHUX KOHCTPYKIIIH, 110 MOTpedye
0araro yacy; HeOOX1/IHICTb YTOUHEHHS MapaMeTpiB MIACTUYHOTO (OPMOYTBOPEHHS Ta
JIOTIPAIIOBAHHS IITAMIIOBOTO OCHAILIEHHS, 1110 TOTPeOye JOAATKOBUX BUTPAT Ta 4yacy.
3HauHl TPYJIHOINI BUHUKAIOTh TPH BCTAHOBJIEHHI ONTUMAJIBHUX IMapaMeTpiB s
3a0€e3MeYeHHs] MIHIMAJBbHOTO 3YCWJUIS INTaMITyBaHHS, MIHIMAQJIbHOI KUIBKOCTI
MepexoiB MTaMIyBaHHsA a00 OTPUMaHHS MOTPIOHOTO MPOMPAIIOBAHHS CTPYKTypU
MeTaldy IUIACTUYHOI JAedOopMaIli€ero Ta HEOOXITHWX MEXaHIYHMX BJIACTUBOCTEH
3neopmMoBaHOTO METAITY.

Bkazani HeOONIKM yCyBalOTbCSl TMPU BHUKOPUCTAHHI APYroro HUIAXY
BCTAHOBJICHHSI TPHOX TPYyN MapaMeTpiB — TEOPETHUUHOTO. 3a TOTIOMOTOI0 CTBOPEHHS
MaTeMaTHYHUX MOJIEJICH MpOIeCiB JIMCTOBOTO INTAMITYBaHHS 3 BUKOPHCTAHHSIM
TEOPETUYHUX METOIB aHami3y Ta MPOBEIEHHS KOMIT I0TEPHOTO MOJIEIIOBAHHS
3abe3reuye B KOPOTKI TEPMIHM BCTAHOBJICHHS TMapaMeTpu JJIsi PO3pOOJICHHS
TEXHOJIOT1i Ta OTPUMATH HEOOX1AH1 JIaH1 JJI MPOEKTYBaHHS IITAMIIOBOIO OCHAIIICHHS.



BukopuctanHs MOAENIOBaHHS JO3BOJISIE TPOBECTH aHaJi3 BIUIMBY BEJIMKOI KIJIBKOCTI

KOHCTPYKTUBHUX, TEXHOJIOTIYHMUX Ta  (I3UKO-MEXaHIYHUX TMapaMmeTpiB  Ha

($hOpMOYTBOPEHHS JTUCTOBUM ILITAMITYBaHHSIM Ta MPOBECTH ONTUMI3allll0 TapaMeTpiB 3

TOYKH 30py 3MEHIICHHS CHJIOBUX PEXKUMIB Ta 3HWKEHHS KUIBKOCTI MEPEXOJliB

HITAMITyBaHHS Ta OTPUMAaHHS BUPOOIB 3 HEOOXITHUMU MEXaHIYHUMH BJIACTHUBOCTSIMU

31e(hOpPMOBAHOTO METANy, a TAKOXK MPAKTUYHO BUKIIOYUTH MPOBEACHHS BUPOOHUINX

BUIMIPOOYBaHb YJOCKOHAJCHUX a00 HOBUX TEXHOJOTIYHHX MPOLECIB JUCTOBOTO

HITaMITyBaHHS.

Mera aucuumiainu: GopMyBaHHS CUCTEMaTH30BaHUX 3HAHb y MAricTpiB IO
crioco6ax 1 3acobax iHTeHcHdiKaIlli MpoleciB JUCTOBOIO IITAMITyBaHHs, aHAJI3y Ta
BCTAHOBJICHHIO TEOPETUYHMMHM METOJAMM  palllOHAJBbHUX ab0 ONTUMaJIbHUX
KOHCTPYKTHUBHUX, TEXHOJOTIYHUX Ta (PI3UKO-MEXaHIYHUX TMapaMeTpiB TaKuX
MPOLIECIB.

O0’ekT UCHUIUIIHM: TIPOIECH JIUCTOBOTO  IITAMITyBaHHA  BHUPOOIB
MaIUuHOOYAyBaHHS.

IIpeaMer aAMCHUILIIHM: crmocoOM 1HTeHCHU(IKAIli MPOIECiB JHUCTOBOTO
MITAMITYBaHHS Ta BHU3HAYCHHS KOHCTPYKTHBHHUX, TEXHOJOTIUHUX Ta (Pi3uKo-
MEXaHIYHMX MapaMeTpiB JJIsl MPOSKTYBAaHHS TEXHOJOT11 TAKUX MPOIECIB.

B pe3ynbpTari BUBYEHHSI AMCIUILUIIHA MariCTpu HaOyBalOTh HACTYITHI 3HAHHA
no:

— cnocobax iHTeHcu@iKallli TPOIECIB JHCTOBOIO IITaMIyBaHHS, 30KpeMa
BUTATYBaHHSA, OOTHCKY, poO3/layi, BIJOOPTYBaHHs) B HamNpsMKax II1JBUIICHHS
MPOTyKTUBHOCTI IITAMITyBaHHS BUPOOIB 3aB/IIKM CKOPOUEHHIO KITBKOCTI MEPEX0/1iB
BUTOTOBJICHHS, 301JIBIICHHS TOYHOCTI (POPMH 1 pO3MIpIB BUPOOIB Ta 3HMKCHHS
BUTpAT METally 1 eHepro3arpar;

— METOAaX CTBOPEHHS MAaTeMaTUYHMX MOJENEeH TakuxX MpPOLECIB Ui PO3paxyHKIB
KOHCTPYKTUBHUX,  TEXHOJOTIYHUX Ta  (I3UKO-MEXaHIYHMX  IapaMeTpiB
IHTEHCU(IKOBAaHUX  TEXHOJIOTIYHUX  MPOLECIB  JIMCTOBOIO  IITAMITyBAaHHS
KOHCTPYKIIIH JITaTbHUX anaparis;

— cnocobax BpaxyBaHHS OCHOBHUX (pAaKTOPIB, SIKl BIUIMBAIOTH MPU KOMI IOTEPHOMY
MOJICJIFOBAaHHI MPOLECIB JIMCTOBOIO INITAMITYBaHHS KOHCTPYKLIM JITaJIbHHUX
amnaparis;

— MIAXOAIB JIJIsl BU3HAYEHHS MOXJIMBOCTI pyHHYBaHHS 37€()OpPMOBAHOTO METAILy MPHU
JUCTOBOMY LITaMITyBaHHI;

— cmoco0ax 1 miaxo/1ax KOHCTPYIOBAHHS IIITAMIIOBOTO OCHAIIIEHHS JIJIs1 IHTeHCU(IKAITiT
IPOLECIB JIMUCTOBOTO IITAMITyBaHHS;

Takoxx MaricTpu HaOyBarOTh YMiHHSL:

— oOrpyHTyBaTu Ta BHOMpaTH Crocio I1HTeHCcUdIKaIii Ti€l 9u 1HIIOI omeparii
JUCTOBOTO IITaMITyBaHHS,

— CTBOPUTH, HA OCHOBI ICHYIOHOi CXEMHU I1HTeHCH(IKalli, PO3PaXyHKOBY CXEMY,
BUOpATH KOMII FOTEPHUIN METOJ JIJIsl aHaJIi3y Ta CTBOPUTH MaTEMaTHUHy MOJCIb;

— BUOUpATH 3 BEJIMKOI KUIBKOCTI (PaKTOpiB, sIKI BIUIMBAIOTH Ha MPOILIEC JIMCTOBOTO
HITAMIIyBaHHS, IO PO3TJISAJAETHCSA, OCHOBHI (DAaKTOpPU JUIsl BpaxyBaHHS MpuU
KOMIT FOTEpPHOMY MOJIEJIIOBAHHI;



— aHaJ3yBaTH OTPUMaHI B Pe3yjbTaTl MOJEIIOBAHHS KOHCTPYKTHUBHI, TEXHOJIOTIYHI
Ta (i3UKO-MEeXaHIYHI MapamMeTpu, BUOpATH paliOHAIbHI YW ONTUMAIbHI I
MPOCKTYBaHHS 1HTEHCU(IKOBAHOT TEXHOJIOTIT;

— pO3pOOJIATH Ta MPOEKTYBATH KOHCTPYKIIII IITAMIIOBOTO OCHAIICHHS IS peajizamii
IHTeHCU(DIKOBAaHMX  TEXHOJOTIYHMX  MPOLIECIB  JIMCTOBOIO  IITAMITyBaHHS
KOHCTPYKITiH JTITAIbHUX amaparis.

JlabopaTopHi po00TH HanpaBJICHI HA 3aKPITUICHHS CTYEHTAMU TEOPETUIHUX
3HaHb Ta OTPUMAHHS MPAKTUYHUX HABUYOK JOCIIIKEHHS 1HTEHCH(IiKaIlii MpoleciB
JIMCTOBOTO IITAMITYBaHHS.

IIpakTU4Hi 3aHATTH MNPUCBIYECHI CTBOPEHHIO HAa KOHKPETHHUX MpPHUKIIAIaX
iHTeHcudiKaIli MpoIeciB JUCTOBOTO INTAMITyBaHHS MaTeMaTHYHUX MOJeed Ta
MIPOBE/ICHHSI BU3HAYECHHS KOHCTPYKTHUBHHUX, TEXHOJOTIYHUX Ta (PI3UKO-MEXaHIUYHUX
napameTpiB TaKUX IPOIECIB 3 BUKOPUCTAHHSAM OJHOTO 13 KOMIT IOTEPHUX METO/IIB
PO3paxyHKY.

2. 3MicT HaBYaNbHOI AUCLUNIHN

Beryn.  CythicTte  iHTeHcH@IKalli Ta KpUTepili BH3HAYEHHS €(QEKTHBHOCTI

JUCTOIITAMITYBaJIbHOTO BUPOOHUITBA. OCHOBHI HalpsIMKU 1HTEHCU(DIKAIIT onepanii

JUCTOBOTO IITAMITyBaHHS.

Po3ain 1. [nTencudikamisa mpoueciB BUTATYBaHHS BICECUMETPUYHHUX MOPOKHUCTUX

BUPOOIB.

1.1. BwuraryBanHs 3 audepeHiiioBaHUM MiANOpoM (IaHI 3aroTOBKUA 3a

JIOTIOMOT'OI0 PiJTUHHU.

1.2. TligBuiieHHS TPOIYKTUBHOCTI BUTOTOBJIEHHS TOPOKHUCTHUX BUPOOIB B

mpoiiecax KOMOIHOBAHOTO BUTSATYBaHHS.

1.3 BukopucrtanHs MaTpulll CHEHIaATbHOTO TPO(UIs I 3MEHIIEHHS KUIbKOCTI

MePEXO/IiB BUTSTYBaHHS.

1.4. ButaryBaHHS 3 IOTOHIIICHHSIM MOPOKHUCTUX 3arOTOBOK.

Po3nin 2. [nTencudikaiis mporeciB 0OTHCKY BiCECUMETPHUHUX Ta MPODITFHIX

3arOTOBOK.

2.1. OOTHCK TpyOUYACTHX 1 MOPOKHUCTHX 3arOTOBOK 3 JHOM 13 IPHUKIAJaHHIM

MPOTUTHUCKY 32 TOTIOMOTOIO PIIMHU Ha BHYTPIIIHIO MOBEPXHIO 3aTOTOBKH.

2.2. ®opMOYyTBOpPEHHSI OOTHCKOM BHPOOIB 3 TOPJIOBUHOIO B KOHYCHIM MaTpull i3

nudepeHIioBaHUM TPOTUTUCKOM HA BHYTPIIIHIO TOBEPXHIO MOPONKHUCTUX

3aroTOBOK 3 JTHOM.

2.3. OOTHCK 3 MPOTUTUCKOM MOPOKHUCTUX 3arOTOBOK 3 IHOM B CPepHUHIi MATPHIII 13

3a0e3IeueHHIM 3/1e()OpMOBAHOT YACTHUHH 3 IMIOCTIHHOIO TOBITUHOIO CTIHKH.

2.4. Tpagumiiinuii 0OTHUCK Ta OOTUCK 3 TU(epeHITIiHiOBaHUM MTPOTUTUCKOM TPYOUaCTHX

3aroTOBOK B ChepUYHIN MATPUIIl ISl OTPUMAaHHS BUPOOIB 3 TOPIOBHHOIO.

2.5. BukopuctanHs maTpuill creriaibHoro npodisis aias iHTeHcudikarii mporecis

OOTHCKY.

2.6. Binkputuii Ta 3aKpUTHI OOTUCK y MaTpHIll CHeliadbHOro npodiis TpyoyacTux

3aroTOBOK 13 PI3HOIO BUCOTOIO.

2.7. BB KyTa KOHyca MaTpHIll CHEIlaJbHOrO MPOQII0 Ha 3aKpUTHH OOTHCK

TpyO4YacCTUX 3arO0TOBOK.

Po3ain 3. [nTeHcudikaliis nporeciB BiI0OPTYBaHHS KPYTJIMX OTBOPIB.



3.1. Po3pobiieHHs crocoOy BimOOPTYBaHHS OTBOPIB y MOMEPEAHBO 3MPOodiIbr0BaHiMi
3aroTOBII.

3.2. HanpyxeHno-neopMoBaHUll CTaH 3arOTOBKU Ta 3yCHWILIS JNe(OpMyBaHHS MpPHU
npoUTFOBaHHI  JTUCTOBUX 3arOTOBOK  XOJOJHWM BHJIABIIIOBAHHSM KOHYCHUM
IIyaHCOHOM.

3.3. HanpyxeHno-neopMoBaHUll CTaH 3arOTOBKU Ta 3yCHILIS Je(OpMyBaHHS NPHU
BITOOPTYBaHHI KOHYCHHM IIyaHCOHOM KpYIJMX OTBOpPIB Yy  MOMNEPEIHBO
3npodiTbOBaHIN 3arOTOBIII.

3.4. HampyxxeHo-nedopMOBaHHil cTaH 3aroTOBKU Ta 3ycWJUIs JAedOpMyBaHHS TpHU

B1IOOpPTYBaHHI C(HEPUYHUM IIyaHCOHOM KPYIJUX OTBOPIB Y IONEPEAHBO
31podiTbOBaHIM 3arOTOBIII.

3.5. BrmuB koedirieHTa BiZOOPTYBaHHS Ha CHJIOBI PEXUMH 1 SKICTh BUPOOIB MpHU

BIIOOPTYBaHHI CPEPUYHUM ITyaHCOHOM OTBOPIB Yy TPaAMIiNHHIA Ta MONEPEIHHO
31poibOBaHIA 3arOTOBIII.

3.6. BB reomeTpuyHO1 POPMU MyaHCOHA HA CUJIOB1 PEXKUMU Ta SIKICTh BUPOO1B MpHU

B1JI0OPTYBaHHI OTBOPIB Y TPAAMIIIIHIN JIMCTOBII 3arOTOBLI.

3.7. BiuuB pajiyca 3a0KpyIJIEHHSI MATPUILIl HA CUJIOBI pEXUMU Ta POPMO3MIHY METAITY
py BiAOOPTYBaHHI CPEPUUHUM ITyaHCOHOM OTBOPIB y MOINEPEAHBO 3MPO(UILOBaHIN
3aroTOBIII.

3.8. BinbOopTyBaHHA 3 MOTOHILEHHSM OTBOPIB Yy MONEPEAHBO 3MPOPLILOBAHIN
3aroTOBIII.

Po3ain 4. Intencudikaiiis nmpoieciB po3aadi TpyO4acTUX 3arOTOBOK.

4.1. BrumB KyTa KOHyca IyaHCOHAa Ha CWJIOBI PEXHUMH Ta SKICTh BUPOOIB Mpu
BIJIKpUTIH po37adi TPyOUaACTHUX 3aTOTOBOK.

4.2. Bigkputa po3mada KOHYCHHM ITyaHCOHOM TpPyO4acTHX 3aroTOBOK 13 PI3HOIO
BiJIHOCHOIO TOBIIIMHOIO CTIHOK.

4.3. Ilpomecu po3nadi TpyOUacTUX 3aroTOBOK KOHYCHHUM IyaHCOHOM CIEIIaIbHOTO
npoduIto.

4.4. BiakpuTa Ta 3aKputa po3jaya TPyOHaCTUX 3aroTOBOK KOHYCHUM ITyaHCOHOM
CHeLiJIbHOTO TIPOQIIO.

4.5. BuxkopucTaHHs BIAKPUTOI po3Jadi TpyOUaCTUX 3arOTOBOK JIJISi BUTOTOBJICHHS
BUPOOIB 3 ABOMA (IIAHIISIMU.

4.6. OrpumanHst (iaHI Ha 3aroToBKax, fKl BIApi3aHi 13 TpyOM Ta BUTOTOBJICHI
BUTATYBAHHSAM JIMCTOBOT 3arOTOBKH 3 MOJAJIBIIKUM MTPOOMBAHHSM JIHA.

4.7. BuxopuctanHs po3nadi 1jisi OTpUMaHHs (DJIaHIliB Ha TPyOUaCTUX 3arOTOBKAX, sIKi
pO3TaIloBaHi MiJl KyTOM JI0 BiCl 3arOTOBKH.

4.8. BuUKOpUCTaHHS TUCKY DPIAMHU TPU XOJOAHOMY (POPMOYTBOPEHHI IiJT KyTOM
MJI0CKUX (PJIaHIB HA TPyOUACTUX 3aTOTOBKAX.

4.9. 36inpmenHas koedimienTa po3gadi mpu aedopMyBaHHI TpyOUaACTHUX 3arOTOBOK B
KOHYCHUX HaIiBMATPUISX IMiJl A€ TUCKY PIIMHA HA BHYTPILIHIO TOBEPXHIO
3arOTOBKH.

4.10. BB KyTa KOHYCY HalliBMaTpulll Ha (OpMOYTBOpPEHHS! BUpPOOIB MpHU po3aadi
TpyOUYaCTUX 3arOTOBOK 3 JI€I0 TUCKY PIAMHU HA BHYTPIIIHIO TOBEPXHIO 3arOTOBKHU.



3. HaBuanbHi maTepianu Ta pecypcu

OcHoBHa JiTepaTypa.
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1. Kamroxuuit B.JI. MetoauuHi BKa3iBKM 70 BHUPINIEHHA 3a7a4 ITABUIIECHOT
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2.

HaByanbHUiIA KOHTEHT

4. MeTtoauKa onaHyBaHHA HaBYa/IbHOI AUCUUNIHU (OCBITHBOrO KOMMNOHEHTA)

Jleknis 1.

Beryn.  CythicTe  iHTeHcH@IKalli Ta KpuUTepli BHU3HA4YEHHS €(QEKTUBHOCTI

JUCTOIITAMITYBaJIbHOTO BUPOOHUIITBA. OCHOBHI HaMpsIMKU 1HTEHCU(IKAIIT omepariii

JUCTOBOTO IITAMITyBaHHS.

Jlekuis 2.

Po3ain 1. [aTencudikaiiis mpoiieciB BUTATYBAHHS BICECUMETPUYHHUX MOPOKHUCTUX

BUPOOIB.

1.1. ButsaryBansns 3 nudepeHiiioBaHuM MiANOPoM (pIIaHIsg 3ar0TOBKHU 3a JOTIOMOTOFO

PIIUHU.

1.1.1. Po3pobnenHs cnoco0y BUTATYBaHHS 3 JU(EepeHUIHOBaHUM MiANOPOM (iaHIs
3arOoTOBKH 3a JJOMIOMOT OO P1JIUHH.

1.1.2. BonuB BenmuuuHA AUQEPEHIIHOBAHOTO MAMOPY (IIaHIA Ta BiTHOCHOT TOBIIMHH
3aroTOBKHU Ha (h)OPMOYTBOPEHHS BUPOOIB BUTSITYBAHHSIM.

1.1.3. BumiB BenuuuHu audepeHiiiioBanoro mianopy ¢iaaHIs 3aroToBKH Ha
KOe(DIL[IEHT BUTATYBAHHS 32 OJIUH MEPEXI/I.

Jlekuis 3.

1.1.4. HanpyxeHo-nedhopMoBaHUil CTaH 3arOTOBKHU Ta 3yCHJUIA AehOpPMYBaHHS MPHU
BUTATYBaHHI 3 TU(epeHIiHiOBaHUM MiATOPOM (IIaHIISI 3aTOTOBKH.

1.1.5. BimuB paniyca 3a0KpyrJieHHS ITyaHCOHA CIIELiajJbHOrO  IpoiuIo  Ha
BUTSATYBaHHS BICECUMETPUYHUX BUPOOIB 3 JIMCTOBOI 3arOTOBKH 13 HEPIKABIFOYOT
cTal

Jlekuis 4.

1.2. TlixBuiieHHS MPOAYKTUBHOCTI BHUTOTOBJEHHS IOPOXHUCTUX BHPOOIB B
npoliecax KOMOIHOBAHOTO BUTSATYBaHHS.


http://ela.kpi.ua/handle/123456789/6451

1.2.1. BuzHaueHHsS ONTUMAJIBHOTO KyTa BEPXHbBOI'O KOHYCa JABOXKOHYCHOI MaTpHIIi
JUISE KOMOIHOBAHOT'O BUTSATYBAHHS.

1.2.2. Kom6iHOBaHE BUTATYBaHHSA BICECUMETPUYHUX MOPOKHUCTUX BHPOOIB 13
JUCTOBUX 3aroTOBOK 3 PI3HUX MarepiajiiB B JABOXKOHYCHIM TpaguIliiHii
MaTpHIIl Ta MAaTPHUIll CHELIAIEHOTO MPOQLITIO

Jlekuis 5.

1.3. BukopucTaHHs MaTpHUlll CIEUiaTbHOTO MPOQiis g 3MEHIICHHS KiJIbKOCTI
NepPEeXO/IiB BUTSTYBAaHHS.

1.4, ButsaryBanHs B 6araTOKOHYCHIi MaTpHII].

1.5. BB TepTs Ha GOpMOYTBOPEHHS BICECUMETPUUYHHUX IMTOPOKHUCTHUX BUPOOIB 13
ctaii 10 koMOIHOBAaHUM BUTATYBAHHIM B OJJHOKOHYCHIM MaTpHIIi

Jlekuis 6.

1.6. BuraryBaHHs 3 IOTOHIIEHHSIM MOPOXKHUCTUX 3aTOTOBOK.

1.6.1. ButaryBanHs 3 TOTOHIICHHSAM 3 MPUKIAAAHHSIM TATHYYOTO 3yCHIUIS 3a CTIHKY
3arOTOBKH.

1.6.2. BusHaueHHS TapaMeTpiB BUTATYBaHHS 3 MOTOHIIECHHSAM 3MPOQiThOBaHUM
MIyaHCOHOM MOPOKHUCTUX 3ar0TOBOK MICJIsI 3BOPOTHOTO BUABITIOBAHHS.

1.6.3. ButaryBanHs 3 MOTOHIIECHHSIM CTaJIEBUX MOPOKHUCTUX BUPOOIB.

Jlekuis 7.

Po3ain 2. Intencudikamisg nporeciB 00TUCKY BICECUMETPUYHUX Ta MPOPLILHUX

3aroTOBOK.

4.1. OOTHCK TpyOYaCTHX 1 TOPOKHUCTUX 3aTOTOBOK 3 THOM 13 IPUKJIATAHHIM
OPOTUTHUCKY 3a JOTIOMOTOI0 PIIMHU HAa BHYTPILIHIO TOBEPXHIO 3arOTOBKH.

2.2. ®opmMOyTBOpPEHHSI OOTHCKOM BHUPOOIB 3 TOPJIOBMHOIO B KOHYCHIM MaTpuiil i3

nudepeHIiioBaHUM TPOTUTUCKOM HA BHYTPINIHIO TIOBEPXHIO TMOPONKHUCTUX

3aroTOBOK 3 JTHOM.

Jlexmis 8.

2.3. OOTHCK 3 TPOTUTUCKOM MOPOKHUCTUX 3arOTOBOK 3 THOM B C(epHUHIN MATPHIIi 13

3a0€3MeueHHsIM 3/1e)OPMOBAHOT YACTUHU 3 MOCTIMHOO TOBIIMHOIO CTIHKH.

2.4. Tpaguuiiinuii oOTUCK Ta OOTUCK 3 TU(depeHIHOBaHUM TPOTUTUCKOM TPyOUaCTHX

3aroTOBOK B C()€pUYHIN MaTpuULll JUIsl OTPUMaHHS BUPOOIB 3 TOPIOBHHOIO.

2.5. BukopucTaHHs MaTpulll creriaibHoro npodiyisa 1 1HTeHcudikauii mpouecis

O0OTHCKY.

Jexuis 9.

2.6. Binkputuii Ta 3aKpUTHI OOTUCK Y MATpPHIIl CHEIiaTbHOTO MPpodiis TpyOdacTux

3aroTOBOK 13 PI3HOIO BHCOTOIO.

2.7. BrumB KyTa KOHyca MaTpHIll CHEIlialbHOr0 TpOo(uI0 HA 3aKpUTHUH OOTHCK

TpyO4acTuX 3aroTOBOK.

Jlekuis 10.

2.8. BB paziyca 3a0KpyrieHHS KOHYCHOI MaTpulll CheliaJbHOro mnpodiias Ha

(GbOpMOYTBOPEHHSI Ta PO3MIPU BUPOOIB 3 TOPJIOBUHOIO MPU 3aKPUTOMY OOTHCKY

TpyOUYacCTUX 3arOTOBOK

Jlekuis 11.

Po3ain 3. [nTencudikaiiis nporeciB BiI0OPTYBaHHS KPYTJIMX OTBOPIB.



3.1. Po3pobiieHHs crocoOy BimOOPTYBaHHS OTBOPIB y MOMEPEAHBO 3MPOodiIbr0BaHiMi
3aroTOBII.

3.2. HanpyxeHno-neopMoBaHUll CTaH 3arOTOBKU Ta 3yCHWILIS JNe(OpMyBaHHS MpPHU
npoUTFOBaHHI  JTUCTOBUX 3arOTOBOK  XOJOJHWM BHJIABIIIOBAHHSM KOHYCHUM
IIyaHCOHOM.

3.3. HanpyxeHno-neopMoBaHUll CTaH 3arOTOBKU Ta 3yCHILIS Je(OpMyBaHHS NPHU
BITOOPTYBaHHI KOHYCHHM IIyaHCOHOM KpYIJMX OTBOpPIB Yy  MOMNEPEIHBO
3npodiTbOBaHIN 3arOTOBIII.

Jexkmin 12.

3.4. HampyxeHo-nedopMOBaHHil cTaH 3aroTOBKU Ta 3ycWJuis JAedOpMyBaHHS TMpHU
B1IOOpPTYBaHHI C(EPUYHHUM IIyaHCOHOM KPYIJIUX OTBOPIB Y IONEPEAHBO
3npodiTbOBaHIN 3arOTOBIII.

3.5. BruB koedirieHTa BiZOOPTYBaHHS Ha CHJIOBI PEXUMH 1 SKICTh BUPOOIB MpHU
BIIOOPTYBaHHI C(PEPUYHUM ITIyaHCOHOM OTBOPIB Yy TPAAMIINAHIA Ta MONEPEIHBO
31podiIbOBaHIA 3arOTOBIII.

Jlexuis 13.

3.6. BB reomeTpuyHO1 OPMU MyaHCOHA HA CUJIOB1 PEXKUMU Ta SIKICTh BUPOO1B NpH
B1JI0OPTYBaHHI OTBOPIB Y TPAAMIIIIHIN JIMCTOBII 3arOTOBII.

Jlekuis 14.

3.7. BiuuB pajiyca 3a0KpyIJIEHHSI MATPUILIl HA CUJIOBI pEXUMU Ta POPMO3MIHY METAITY
npu BiAOOPTYBaHHI CPEepUUHUM ITyaHCOHOM OTBOPIB Y MOIMEPEAHBO 3MpOodUTbOBaHIN
3aroTOBIII.

3.8. BimOopTyBaHHS 3 TMOTOHIICHHSM OTBOPIB Yy TMOMEPEAHBO 3MPOodiIbOBaHIl
3aroTOBIII.

Jlekuis 15.

Po3ain 4. Intencudikaiiis nporeciB po3aadi TpyO4acCTHUX 3arOTOBOK.

4.1. BuiuB KyTa KOHyca IyaHCOHa Ha CHWJIOBI PEXHUMH Ta SKICTh BUPOOIB Mpu
BIJIKpUTIN po3aadl TpyOUaCTUX 3arOTOBOK.

4.2. Bigkputa po3aadya KOHYCHHUM ITyaHCOHOM TpPyO4acTHX 3aroTOBOK 13 PI3HOIO
BITHOCHOIO TOBILMHOIO CTIHOK.

Jlekuis 16.

4.3. Ilpomecu po3nadi TpyOUacTUX 3aroTOBOK KOHYCHHUM ITyaHCOHOM CHEIIaIbHOTO
npoduIto.

4.4. Binkpurta Ta 3aKpuTa po3jlaya TpyOUacTUX 3arOTOBOK KOHYCHHM ITyaHCOHOM
CHeiaIbHOTO TIPOQITIO.

Jlexuis 17.

4.5. BuxkopuctanHs BIAKPUTOI po3Jadi TPyOUaCTUX 3arOTOBOK JIJIi BUTOTOBJICHHS
BUPOOIB 3 ABOMA (ITAHIISIMHU.

4.6. Otpumannsi (GJaHIl HA 3aroTOBKaXx, sKl BiApi3aHi 13 TpyOW Ta BUTOTOBIICHI
BUTSATYBAHHSM JIMCTOBOT 3arOTOBKH 3 TOIAJIBIIIUM MTPOOMBAHHSM JIHA.

4.7. BuxopuctaHHs po3ziayi Ajisi OTpUMaHHs (pJIaHIIB Ha TPyOUaCTUX 3ar0TOBKAX, SIKI
pO3TaIloBaHi iy KyTOM J0 BiCl 3aTOTOBKH.

Jlexuis 18.
4.8. BUKOpUCTAaHHA TUCKY DPIAMHU MPU XOJOJAHOMY (OPMOYTBOPEHHI IiJlI KyTOM
MJIOCKUX (DJIaHINB HA TPYyOUACTUX 3arOTOBKAaX.



4.9. 306ubmieHHs koedimieHTa po3aadi npu aedopMyBaHHI TPyOUaCTUX 3arOTOBOK B
KOHYCHUX HaIIBMATPHUIIX 17 JI€I0 THCKY PIAMHA Ha BHYTPIIIHIO TMOBEPXHIO
3arOTOBKH.

4.10. BrmuB kyTa KOHYCY HamiBMaTpHIll Ha (JOpMOYTBOPEHHs BUPOOiB MPH po3/adi
TpyO4acTUX 3arOTOBOK 3 JI€I0 TUCKY PIAMHM HA BHYTPIIIHIO TOBEPXHIO 3arOTOBKH.

Mooynvna konmponavna po6oma

JIJIsi TOTOYHOTO KOHTPOJIIO SIKOCTI 3aCBOEHHSI Marepialy pPEeKOMEHIYEThCS
MIPOBEICHHS MOAYJIbHOI KOHTPOJIbHOT poboTu (MKP), sika ckitamaeTscs 3 1BOX YaCTHH.
[lepiia yacTHa MPOBOAUTHCS ISl TIEPEBIPKH 3aCBOEHHS Matepiany 1 1 2 po3aims,
Jpyra — JUIsl IEPEeBIPKU 3aCBOEHHS MaTepiany 3 Ta 4 po3/iIiB.

3aBnaHHs, SKi BUHOCIAThCA Ha mepiny dactuHy MKP: cxema iHTeHcHbikalii
BUTSATYBAHHS 3 BUKOPUCTAHHSAM MIAMOPY (PIAHIIO 3aTOTOBKH 3a JOMIOMOTOI0 PiAMHH.
dakTopu, AKI BIUIMBAIOTh HA TAKWUW TPOIEC BHUTATYBaHHA. [IpudwHM 3MEHIECHHS
KUIBKOCTI TEpexXo/iB BUTATYBaHHA. KOHCTpykuli MITaMImiB i BUTSATYBaHHS 3
nignopoM Quanuro. Crnocobu 1HTeHcudiKamii mporeciB o0TucKy. Koncrpykumii
ne(hopMyIOUOro IHCTPYMEHTY JUIsl IHTEHCU(IKAIIii.

3aBnaHHsA, sKI BUHOCAThCA Ha Apyry yactuHy MKP: cxemu iHTeHCUIKamii
npoleciB B1IOOpTyBaHHS OTBOpPIB. KOHCTPYKIli MyaHCOHIB sl BiIOOPTYBaHHS
OcHOBHI (paKkTOpH, SIK1 BIUTUBAIOTH HA MpoliecH BigoopTyBanHs. KoHCTpyKIlii mrammiB
MOCHIJIOBHOT i1 BimOopTyBaHHd. C(CxemMu iHTeHcu(ikaiii TMpoOIECiB po3aaul
TpyOuyacTux 3arotoBok. dopmu nedopmyrodoro 1HCTPYMEHTY M 1HTeHCUiKarii
MPOIIECIB pO3/1ayl.




Jlabopamopui pooomu.

[Tepenix mabopaTopHUX POOIT Ta KUIBKICTh Yacy, SIKUA Ha HUX BHIUIAETHCS,
HaBeJIeHI B Ta0wmIIi 2.

ougpepenyiiioganum niOnOPom (Granuro 3a20moeéKu 3a 00NOMO2010
piounu.”.

KoxxHOMY CTyneHTy BHUAAEThCS 3aBOaHHSA (pO3MIpM Ta Marepiai
BUPOOY, cXeMa MpoLeCy BUTATYBAHHS).

MeTo10M CKIHYEHHHX €JIEMEHTIB HEOOX1IHO MPOBECTH MOJICIIIOBAHHS
3 BUBHAYECHHS MMapaMeTPIB JJI MPOSKTYBAHHS TEXHOJIOTI.

[IpoBecTu aHasi3 OTPUMAHKUX PE3YIbTATIB TCOPETUUHUX JOCTIIKEHD Ta

3pOOUTH BUCHOBKH IO POOOTI.

Tabani 2
No K-1p
i Ha3Ba mabopaTopHoi poOOTH (KOMI FOTEPHOTO MPAKTUKYMY) Yacy
(rox.)
1 2 3
1 Jlabopamopna poooma Nel. ""Bumasazysanns gicecumempuuHux
HOPONCHUCIMUX 3A20MO060K 3 JIUCHMOBUX 3A20MOB0K ma i3

2

Jlabopamopna poooma Ne 2. "Ilopienanvruuil ananiz 0o6mucky
mpyo6uacmoi 3a20moexKu 6 mpaouyiiHiiu cghepuunin mampuyi i
00mucKy 6 chepuuniit mampuuyi cneyianbHo2o npoginio .
KoxxHomy cTyZieHTY BUJIA€ThCS 3aBAaHHS (CXEMHU IMPOIIECIB OOTUCKY 3
po3MipamMu J1epopMyrOdoro I1HCTPYMEHTY Ta BUXiAHAa TpyOdacTa

3aroTOBKa 3 pO3MIipaMHu).

[IpoBoguThecst  Ha  JlabopaTOpHOMY  TMPECOBOMY  0OJiaJHaHHI
TpaAULIiHUN OOTHCK Ta OOTHUCK B MAaTpHIll CHELIaJbHOTO MPOdLIIO.
BcTranoBmntoroTbest po3mipu 37e(OpMOBAHUX 3aroTOBOK IO MOMEHTY
BTpAaTH CTIHKOCTI CTIHOK 3aroToBOK Tpu  (OPMOYTBOPEHHS.
BcTaHOBIIOIOTECA BETWYMHU 3yCHJIb OOTHMCKY 1 KiHLEBI (opMma i
po3mipu 371e(hOpPMOBAHUX 3aTOTOBOK.

[TpoBoauTHCA aHai3 aHaii3 OTPUMaHUX pe3ynbTaTiB
EKCIIEPUMEHTAILHUX JIOCTIPKEHb Ta POOJISTHCS BUCHOBKH 110 pOOOTI

Jlabopamopna poo6oma Ne3. "IIpouecu 8iodopmyeanns omeopis y
mMpaouuiniHiil 3a20moeui ma 6 3a20moeui cneyianibHo2o npoghinw".
KoxxHoMy CTyneHTy BHUIA€ThCS 3aBlaHHA (CXema BiIOOpTYBaHHS
OTBOpY Yy TpaaullifHIA 3aroToBLIl Ta y MOMNEPEIHbO 3MpoQiIbOBaHIN

3arOTOBIII).

Ha  nmaGopatropnoMy  mpecoBomMy  OOJajHaHHI  MPOBOJIUTHCS
BIIOOPTYBaHHS TPaAULINHOI 3arOTOBKM Ta 3aroTOBKH CIIELIAJIbHOTO
npodiao 3 ¢ikcaiier 3yCUsUls BiJOOPTYBaHHS Ta BCTaHOBJICHHSM
KiHIIeBUX (POpM 1 po3MipiB 31eOPMOBAHUX 3arOTOBOK.

[IpoBoauThCS aHai3 OTPUMAHUX PE3YJIbTATIB MPOBEACHUX JOCITIKEHb
Ta POOJISITHCS BUCHOBKH IO POOOTI.




Jlabopamopna poooma Ne 4. "Ilpouyecu pozoaui mpyouacmux
3a20M0O60K MPAOUYITIHUM KOHYCHUM HYAHCOHOM MA KOHYCHUM
NYAHCOHOM cheuiaibHo20 npoghinw.

KoxHOoMy CTyneHTy BHWIA€TbCS 3aBAaHHs (CXema IMpOoIeciB po3zavi,
TpaauLIHHUN KOHYCHUHN ITyaHCOH Ta KOHYCHUH MyaHCOH CIIeLiaJIbHOTO

npod U0, BUX1IHI TPyOUacTi 3ar0OTOBKU 3 pO3MipaMH PO3MIpaMu).

Ha naGopatopHoMy mnpecoBomy o0dagHaHHI HEOOXITHO MPOBECTH
neopMyBaHHS 3aroTOBOK BKa3aHUMH ITyaHCOHaMH 3 (hiKcalli€ro
3yCWIIA po3dadl Ta KIHIEBUX (GopM 31e(pOpMOBAHUX 3aroTOBOK B
MOMEHT BTPaTH CTIHKOCTI CTIHOK 200 MOSIBU BUIMMUX TPIIIIMH HA TOPIII.
[IpoBomuThbCs aHami3 OTpPUMAaHUX PE3YJNbTATIB JOCHIIKEHb Ta
pOoOJISATHCS BUCHOBKHU IO pOOOTI BUCHOBKH MO POOOTI.

Ilpaxkmuuni 3anamms.

Jlis po3mmpeHHs Ta 3aKpilUICHHS OTPUMAaHUX TEOPETHYHUX 3HAHb TIO0
1HTeHCU((IKalli JIMCTOBOIO INTAMITYBaHHS KOHCTPYKIIM JITalbHUX amnapariB 31
CTYJIGHTaMU MIPOBOJIATHCS NMPAKTUYHI 3aHATTS.
MeTta mnpakTUYHHUX 3aHATh — PO3POOJIEHHA I1HXKEHEPHUX METOJUK s
BU3HAYCHHS MapaMeTpiB IHTEHCU(PIKOBAHUX TEXHOJOTIM  JMCTOBOrO IITAMITYBAaHHS
KOHCTPYKIIiH JITAIbHUX anaparis.
CyTHICTb 3aHATh MOJIATAE B OTPUMAHHI aHAJTITUYHUX 3aJE€KHOCTEH IS
BU3HAYCHHS IMapaMeTpPiB MPOIIECIB BUTITYBaHHS, 00TUCKY, BITOOPTYBaHHS Ta po3/adi.
B Tabmuui 3 HaBeneH! TeMU MPAKTHUYHUX 3aHITh Ta KUIBKICTh TOJUH, SKi
BUUTSIFOTHCS IJIS1 X TTPOBEICHHSI.

nedopMyBaHHS TTpU TPOQ1TFOBaHH] JTUCTOBUX 3arOTOBOK
XOJIOJTHUM BH/IABJIFOBAHHIM KOHYCHUM ITYaHCOHOM

Tabnuis 3
Ne Tema npoBeIeHHS 3aHATTSA K-1p
/11 TOIUH
1 2 3
1. | HampysxeHo-aedopMOBaHUii CTaH 3arOTOBKH Ta 3yCHILIS 4
nehopMyBaHHS MPU BUTITYBaHHI 3 TU(PEPEHININOBAaHUM MATOPOM
(haHIIg 3aTOTOBKHU
2. | HanpyxeHo-nedhopMoBaHHil CTaH 3aTOTOBKU Ta 3yCHILIS 2
nedhopMyBaHHs pU KOMOIHOBAaHOMY BUTSTYBaHHI uepes
JBOXKOHYCHY MaTPHIIIO
3. | HampyxeHno-nedopMoBaHuii CTaH 3aTOTOBKHU Ta CUJIOBI PEXKUMHU 2
pu OOTHUCKY 13 MudepeHIiiioBaHUM MPOTUTHUCKOM B KOHYCHIH
MaTpHIIi
4. | Hanpyxeno-nepopmoBaHuii CTaH 3arOTOBKH Ta CUJIOBI PEKUMH 2
pu OOTHUCKY 13 TudepeHITiHoBaHUM MMPOTUTHCKOM B MATPHIIi 3
KPUBOJIIHIHHOIO TTOBEPXHEIO
5. | HampyxeHno-nedpopMoBaHU CTaH 3aTOTOBKH Ta 3YCHJLIIS 2




AHazni3 nporecy (popMOyTBOPEHHS OTBOPIB XOJIOIHUM 2
BUJIABJIIOBAHHSM JBOMAa KOHIYHHMH ITyaHCOHAMU

Hanpyxeno-aedopmoBaHuii cTaH 3aroTOBKU Ta 3yCUILIS 2
nepopMyBaHHs P BiAOOPTYyBaHHI CHEPUYHUM TyaHCOHOM
KPYTJIMX OTBOPIB y MOMEPEAHBO 3Mpo(diIbOBaHIi 3arOTOBITI

HarnpysxeHno-aedopMoBaHuii CTaH 3arOTOBKH Ta 3yCHILIS 2
nedhopMyBaHHS MpU po3adl TPyOUacToi 3aroTOBKM KOHYCHUM
IyaHCOHOM

CamocrTiitiHa poboTa cTyaeHTa

3a60aHHA HA CAMOCHMIUHY POOOMLY.

3aBgaHHS HA CaMOCTIiiHY poOOTy NMpuBeIeH1 Taduuii 4.

Tabmuis 4.

No "

o/ Ha3Ba Temu, 1110 BUHOCUTHCSI HA CAMOCTIMHE OIpaIfoBaHHs

1 Poznin 1. [nTeHcudikaiis BUTSITYBaHHS JTUCTOBUX 3aTOTOBOK 3

" | BUKOPUCTAHHSM MIIITPiBY (JIaHIs 3aTOTOBKH

o | Posnin 1. IureHcudikaiis mporecis BUTATYBAHHS NUIAXOM IITAMITyBaHHs 3a
JIOTIOMOTOI0 P1JTUHHU.

3 | Posmin 1. InreHcugikaiis BUTATYBaHHS BUPOOIB 3 JIHMCTOBUX 3arOTOBOK
IUISIXOM BUKOPUCTaHHS MPUTUCKAYa 1 MATPHII CHELaIbHOTO MPOQLIIO.

4. Poznin 1. CrBopenHs Ta 3a0e3leuyeHHs YMOB HaAIIACTUYHOCTI;
BUKOPUCTAHHS SIBUIIA HAJAIJIACTUYHOCTI JJIsI 1HTEHCU(IKaIlii JUCTOBOIO
IITAaMITyBaHHS; CXEMH Ta MPUKJIAJIN 3aCTOCYBaHHS

S. | Po3min 1. 3Hm>keHHs 3aTpaT Ha MPOCKTYBaHHS, BUTOTOBJICHHS Ta
EKCIUTyaTaIlil0 TEXHOJOTIYHOTO OCHAIIEHHS 3aCTOCYBAaHHSIM BUCOKO
€JIACTUYHUX MaTepialliB JIJIsl Iepenadl 3ycuiuis 1eopMyBaHHs, CTBOPECHHS
TAPOAMHAMIYHOTO PEXUMY TEPTS; CXEMHU Ta KOHCTPYKIIIT TEXHOJIOTIYHOTO
OCHAIIICHHSI.

6. | Posmin 1. T'iapo Ta rigpoabpasvBHe pi3aHHS MaTepiaiB; QI3MKO MEXaHIYHI
OCHOBH TIPOIIECY; CXEMHU MTPUCTPOIB Ta KOHCTPYKITI OCHAIIICHHSI

7 | Posmin 1. Po3Kpiii JMCTOBMX MaTepialiB JIa3epHAM MPOMEHEM; OINTHKO
MEXaHIYHI CXeMH; PEKUMHU BUITPOMIHIOBAHHS Ta PO3KPOIO.

8. Posznin 2. [lltammyBanHs BUpOOiB 13 TPyOUACTHX 3ar0TOBOK B CEPEIOBHUII HAJT
BHCOKOTO THCKY.

0. Poznin 2. CkopodeHHsI TEXHOJIOTIYHOTO IUKITY TiABUIIEHHSM IUIACTUYHOCTI
MarepianiB AedOpMyBaHHIM TIPU BUCOKOMY TiAPOCTATUYHOTO THUCKY Ta B
yMOBaX HaJl MJIACTUYHOCTI.

10. | Po3min 2. Cxemu iHTeHCH(]iKalii OOTHCKY TpyO4YacTUX 3aroTOBOK Ta

IMMOPOKHUCTUX 3aI'OTOBOK 3 THOM.

11

Po3zain 3. CnocoGu mporieciB BiIOOPTYBaHHS Ta CXEMHU iX 1HTeHCH(IKaITIi.




12 | Po3nin 4. Cxemu po3zadi TpyOUacTX 3aroTOBOK 1 HOPOXKHUCTUX 3arOTOBOK 3
JTHOM Ta CXEMHU 1 IPHUCTPOT s iX iHTEeHCUbIKAITi.

13 Poznin 3. BukopuctanHas THCKY 3a JTOTMOMOTOIO PIAUHU s iHTeHcHpikamii
MPOLIECIB PO31adi..

MoniTnKa Ta KOHTPO/Ib

6. MoniTMka HaBYaNbHOI AUCUMNNIHM (OCBITHBOrO KOMMOHEHTA)

BiaBigyBanHs sabopaTOpHUX Ta TMPAKTHYHUX 3aHATh CTYJIEHTaMH €
00O0B’SI3KOBUM KOMITOHEHTOM OIliHIOBaHHS. 3a aKTHUBHICTh CTYJICHTIB Ha JIEKIIISAX
HApaxOBYIOTbCS: AaKTHBHICTh Ha BCIX JEKIIAX - 5 OamiB. 3a KOXHY IiJITOTOBKY
KOPOTKMX JIOTIOBIZIeH 3TiIHO 3 PO3JAUIaMH JIeKI[id Ta BHUCTYIIOM Ha JIEKIii
HapaxoByeThcsi 5 OaniB. [Ipu 1bOMy TEKCT JOMOBIiJII MEPEBIPSETbCS HA HASIBHICTH
Iiariaty 13 KOpeKTHUMHM 3ano3ndeHHsaMu 10 20 %.

7. Bunau KOHTPOJIO Ta PEMTUHIOBa CUCTEMA OLiHIOBAHHA pe3y/ibTaTiB HaBYaHHA (PCO)
[licnst BUBYEHHS IUCUMIUIIHU NIepe0ayeHo MPOBEACHHS €K3aMEHY .
PeliTuHIOBa crcTeMa OLIHIOBAHHS Pe3yJIbTATIB HABYAHHA

Po3pobnennss peiitunroBoi cuctemu ouiHioBaHHA(PCO) 3 aucuumiiiHa €
CKJIQJOBOI0 YaCTHMHOIO pPoO0YOi HaBYasbHOI mporpamMu. CeMecTpoBHIl KOHTPOJIb
3aIIaHOBAHO Yy BUIJISAI ek3aMeny, To 100-0anbHa 1miKasia OliHIOBaHHS MOAUISIETHCS Ha
IIB1 CKJIQJOBI.

[Mepmia ckmamoa (48 OamiB) MicTHTh Oand, sIKi OTpUMaHiI CTYACHTOM MpHU
BUKOHaHHI J1a0opaTopHUX poOiT (32 Oayin) Ta aKTHBHICTH CTYJCHTA Ha JICKINSAX 1
MPaKTUIHUX 3aHATTSIX (16 6aniB), 10 € CTAPTOBOIO CKJIAIOBOIO JIJISl IOMYCKY CTyACHTa
710 €K3aMEeHY.

Jpyra cknagoBa 52 6anu (ek3amMeHallliiHa 1Kaia) Mpu3HadeHa JjIsl OI[IHIOBaHHS
pe3yibTaTiB HaBUaHHS Ha ek3ameHi. Skmo cryaeHT HaOpaB Oinbme 80 OamiB (3
ypaxyBaHHAM I1.7), TO BIH MO>KE€ OTPUMATH MO3UTUBHY OLIIHKY O€3 37aul €K3aMEHY .

YMOBOIO JIONYyCKY J0 €K3aMEeHYy € 3/1aya BCiX JIA0OpATOPHUX Ta MPaKTUUYHHUX
3aB/IaHb, Ta KUTbKICTh HaOpaHux OamiB — 36.

Jlabopamopui po6omu.
BaroBuii 6an xoxHoi podotn — 8. MakcuMmanbHa KUIBKICTH OaiiB 3a BCl
nabopatopHi pobotu AopiBHIOE 8 X 4 = 32 6am.
Kpumepii oyiniosanns 1abopamopuux pooim.
- MATOTOBKA J0 JabopaTopHOi poboTH — 2 6anu (3HAHHS METH 1 METOIUKH
npoBeJeHHS poOOTH Ta MIATOTOBKA MPOTOKOIY — 1 0ait; BiICyTHICTh HEOOX1THUX
3HaHb a00 mpoTokoiry — 0 6aiB);
- BUKOHAHHS J1abopaTopHOi poboTH - 3 6anu ( akTMBHA y4acTh — 2 O6ayiv, TacuBHA —
1 6an, Heyvacts — () OamiB);
- ohopmIIeHHSI POTOKOITy poboTu — 1 Ga;
- 3aXUCT JabopaTopHOi poOOTH - 2 6asu ( 3HAHHS TEOPETUUYHUX OCHOB POOOTH,
METOJIMKH TOCHIPKEHb Ta BUCHOBKIB — 2 OaJIi; HENOBHI 2400 HETOYHI BIJAIMOBIAl Ha
3anuTaHHs — 1 6aJt; BiACYTHICTh 3HaHb — () OaiB).



JlaGopatopHa poO0Ta BBAXKAETHCS 3apaXxOBaHOIO, SKIIO YMCIIO HAOpaHuX OaliB

CKJIAJIa€ HE MeHIIE 6.

Ha ex3aMeH1 CTyleHTH BHKOHYIOTb MNHCBMOBY poOoty. KoxHe 3aBmanHs

MICTUTH 4 3amUTaHHS 110 PO3AUIaX TUCIUIUIIHU. Bel muTaHHs (3aBaaHHs) OIIHIOIOTHCS
o 14 6aris:

«BIAMIHHO», TIOBHA BIiAMOBiAL, He MeHIme 90% moTpiObHOI iH(opMarlii, 110
BUKOHAHA 3TITHO 3 BUMOTaMHU 1O PIBHSI «yMiHb», (TIOBHE, OE3MOMUIIKOBE
pO3B’s13yBaHHs 3aBaaHHs) — 1o 13-14 GaiB 3a mepii ABa BCl MUTaHHS,

«Iyxe n00pe», MpPaKTUYHO TOBHA BIAMOBIAL, He MeHIIe 85% mnoTpiOHOT
iH(opMairii, 1110 BUKOHAHA 3T1JIHO 3 BUMOT'aMU JI0 PiBHS «yMiHb» a00 € HE3HAYHI
HETOYHOCTI y BIAMOBIAAX — 10 12-13 GasiB 3a mepiini Bci MUTaHHS Ta;

«J100pe», NOCTaTHRO MOBHA BIAMOBIAL, HE MeHIIEe 75% moTpiObHOI iHdOpMaIii,
10 BUKOHAHA 3T1JTHO 3 BUMOT'aMU JI0 PIBHS «yMiHb a00 € HE3HAYH1 HETOYHOCTI Yy
BiamoBiagx — mo 10-11 OaiB 3a Bci mUTaHHA Ta;

«33J0BUIBHO», HEMOBHA BIJIOBIIb, HE MeHIIE 65% mnoTpiOHOI 1H(OpMalli Ta
HAsBHICTh BEJIMKOi KITBKOCTI HECYTTEBUX MOMUJIOK — mo 8-9 OamiB 3a Bci
MTUTaHHS;

«JIOCTaTHhOY», HEMOBHA BIAMOBiAL, HE MeHIIEe 55% mnoTpiOHOI 1HdopMalli Ta
HAsBHICThH BEJIHMKOI KUTBKOCTI CyTTEBUX MOMUIJIOK — TI0 6-7 OasiB BCi MUTaHHS;
«HE3aJI0BUIBLHOY, BIJINOBIAL HE BIJIMOBIIA€ YMOBaM J0 «JOCTaTHBO» — () OaiB.

CyMma craproBux OayiB Ta OajiiB 3a €K3aMEHalliHYy pOOOTYy MEPEBOAUTHCS [0
eK3aMeHAaIIMHOT OI[IHKH 3T1THO 3 TabJIHUIIEIO:

banu Oriuka
100...95 BigminHO
94...85 Jlyxe mobpe
84...75 JoGpe
74...65 3a/10BITLHO
64...60 JlocTaTHbO
Mene 60 HesanoBinpHO
€ He 3apaxoBani 1aboparopui poboT abo He siomyiieHo
HE 3apax0OBaHa PO3paxyHKOBa poOoTa

Po6ouy nporpamy HaB4aJIbHOI JUCUUILIIHH (cHJIa0YyC):

Craaneno nipodecopom, 1.T.H. Bomogumupom KamroxxHuM.

YxBajieHo kadeaporo TEXHOJIOTIi BUPOOHHUIITBA JITAILHUX anapatiB (MpoTokoi Ne 23
Bix 28.06.2023 p.)

IMorom:keno  MeTONMYHOIO  KOMICI€I0  HaBUaJbHO  HAYKOBOIO  MEXaHIKO-
MamuHOOy iBHOTO 1HCTUTYTY (TipoTokoa Ne 9 Bix 30.06.2023 p.)

B.o. 3aBimyBaua xadenpu AmnToH JlaBpiHEHKOB



