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BCTVII

[Iporpamoio KOMIUIEKCHOTO €K3aMeHy IepeadadyeHo BUKOHAHHS 3aBJaHb 3 YOTHPHOX IMCIHILIIH,
OBl 3 SKUX TEOPETUYHO-TIPAKTUYHOTO CHPSMYBAaHHS, Ta JBI MPAKTUYHO-TIPUKIATHOTO CHPSIMYBAaHHS.
[epenik HaBUANBHUX JUCIMILIIH, [0 BPAXOBYIOTHCS MPU PO3PAXyHKY OLIHKU 3 KOMIUIEKCHOTO ()axoBOTo
BUINIPOOYBaHHS HaBEACHO B Ta0. 1.

Tabmums 1
Ne 3/m Ha3Ba qucnuniiinm KinpkicTh KinpkicTh
KPeIuTiB rOAHH

1 2 3 4

1 TexHomorist MmammHOOyTyBaHHs 1,2 11,0 330
2 Teopis pizanss - 2 3,0 90
3 TexHomoriuHi nporecu ajst BeperatiB 3 UITK 6,0 180
4 Teopis aBTOMAaTUYHOTO YNPABIIHHA TEXHOJIOTTYHUMH 4,5 135

CHCTEMaMU

Koxxuuii 6iner BMminnye 4 3aBIaHHS - IO OJHOMY 3 KOXKHOI TUCIUILIIHU. Po3paxyHKoOBHi yac miis
MMOBHOTO BUKOHAHHS KOXKHOTO 3aBIaHHs JOPIBHIOE 45 XBWJIMHAM, a BECh 4ac MPOXOJHKEHHS €K3aMEHY
CKJIamac 3 TOOVHU.

Po3B’130K KOKHOTO 3aBHaHHS Ma€ BMIIIyBaTH MPHUHIMIIOBY ab0 pO3PAXyHKOBY CXEMY 3
YMOBHUMH ITO3HAYEHHSAMH Ta MOSCHEHHIMHU, PO3PaxXyHKH Ta iX OOIpYHTYBaHHS, BUCHOBKH IO OTPHUMAaHUX
pe3ynbraTax abo 3HaUEHHSIX PO3PAXyHKIB, BACHOBOK II[OJI0 OTPUMAHOTO PO3B’s3KY 3aB/JIaHHS.

[licnsa ouiHIOBaHHS pe3yJbTATIB MPOXOJKEHHS €K3aMEHY, y BHUIAJIKY HEIOCTaTHbO IOBHOTO
TIOSICHEHHSI PO3B’sI3Ky OKPEMOTO 3aBIaHHs, aliTypi€HTY, 3a PIMIEHHSAM €K3aMeHAI[IiHOI KOMicCii, MOXe
OyTH TIOCTaBJICHO J0JIATKOBE MUTAHHS IO I[bOMY 3aBJaHHIO. B pa3i MO3WTUBHOI BiMOBI/I Ha TOAATKOBE
MUTaHHS, a0ITypiEHT MOXE OTPUMATH JTOJATKOBI 2 Oanu 3a 1e 3aBaaHHsA. JloJaTKOBe MUTaHHS HE MOXKE
OyTH MOCTaBJICHE y BUMAAKY MPUHIMIIOBUX ITOMUJIOK y PO3B’s3KY 3aBIaHHs a00 B po3paxyHKax.

1. OCHOBHUM BUKJIAJ]
1.1. TexHuousorist MamuHOOYy1yBaHHs 1,2

OCHOBHI OHATTS, TEPMiHH Ta BU3HAUCHHS TEXHOJIOT1i MaIIMHOOYAyBaHHS

TouHicTh 00pPOOICHHS B MAITMHOOYAYBaHH1 Ta METOJIU i1 TEXHOJIOTTYHOTO 3a0€3MeUeHHS
CucremaruuHi OXHOKH 00pOOICHHS

Bunankosi moxuOku 00poOiaeHHs

bazyBanns Ta 6a3u B MammmHOOYAyBaHHI1

Bu3znaueHHs IpUITyCKiB Ha 0OpOOJICHHS TTOBEPXOHb JIeTalIel MallTuH

Metoau 06poOIeHHS 30BHILIHIX Ta BHYTPILIHIX HWIIHIPUYHUX Ta KOHIYHUX TOBEPXOHb JIE30BUMHU
pI3AJIBHUMH THCTPYMEHTAMH

Metoau 00poOJeHHsS 30BHILIHIX Ta BHYTPIIIHIX IMIIHAPUYHUX Ta KOHIYHMX MOBEPXOHb
a0pa3uBHUMH THCTPYMEHTAMHU

Metoau 00poO6IeHHS MIIOCKUX MTOBEPXOHb

Metoan 06po6ieHHS pi3b00BUX, MITIIIHOBUX Ta IIMOHKOBHUX MTOBEPXOHb

Metoau 00pobIeHHs 3y0UacTUX MOBEPXOHb



Metoau 00pobieHHs (PacCOHHUX MOBEPXOHb
MeToau 3MIIIHEHHSI pOOOYNX TOBEPXOHb JIeTaeH MaIIiH

1.2. Teopis pizanus

[HCcTpyMeHTaIbHI MaTepianu

®Di3U4HI OCHOBH TIPOIIECY Pi3aHHS

JluHamika nporiecy pizaHHs

TennoBi sBUIIA TTPH pi3aHH1

3HOIYBaHHSA 1 pyHHYBaHHs Pi3aJIbHOTO IHCTPYMEHTIB. CTIMKICTh IHCTPYMEHTIB
®dopMyBaHHS XapaKTEpUCTUK 0OPOOIICHOT MOBEPXHI ACTAIll Y MPOIEC] pi3aHHS
B3aeM03B’s130k 1 B3a€MOOOYMOBIIEHICTh OCHOBHHUX SIBUII IIPOLECY JIE30BOTO 0OpOOIEHHS
pi3aHHsAM

Metoauka NpU3HAYCHHS PEKUMIB pi3aHHS JIE30BUM 1HCTPYMEHTOM
Oco06IMBOCTI OCHOBHHUX MPOIIECIB JIE30BOT0 0OPOOICHHS Pi3aHHIM
[nTeHcudikaris npoueciB 00poOICHHS pi3aHHAM

[Iponiecu abpazuBHOTO OOPOOIECHHS

MacTHIIbHO-0X0JI0/[KYBallbHI TeXHOJIOT1uHI cepenoBuia (MOTC)
OO6poOTIOBaHICTh Pi3aHHSAM TUIIOBUX KOHCTPYKIIIHHUX MaTepiatiB
Ontumizanis nporecy pizanHs ( creuialbHAN pO3ai )

1.3. Texnomnoriyni nmponecu A Bepctaris 3 UITK

IcTopist po3BUTKY BEpPCTaTIB 3 MPOTPAMHUM KEPyBaHHIM

CucTemMH YHCIOBOTO MPOTPAMHOTO KEPYBaHHSI

KoHncTpykTuBHi ocodnmuBocti Beperaris 3 UITK

AnroputMiuHe 3a0e3nedeHHs Bepcraris 3 UIIK

Enementu xoHcTpykuii Bepcratis 3 UITK

TexHi4HI XapaKTepUCTUKH 1 MoKa3HUKHU BepcTaTiB 3 UIIK

Oco06MBOCTI TEXHOJOTIYHUX Mpo1ieciB 00pobsieHHs Ha BeperaTax 3 UIIK

AHaJi3 KpecIeHHs IeTajll Ta BUMOTH JI0 1l TEXHOJIOTIYHOCT1

Metoau npoektyBanHs MapmpyTHuX TII 00pobnenHs Ha BepcTarax 3 UIIK

Po3pobka mapmipyTHOi TeXHOJIOTIT Ta BUOIp 00IaiHaHHS 1711 00pOOJIEHHS IeTaNel pi3HUX IPyII
TexHomoris 06poOnenHs oTBOpiB Ha BepcraTtax 3 UIIK

DopMOYTBOPEHHSI €IEMEHTIB KOHTYPY JI€Talli MPH TokapHOMY 00pobsienHi Ha UITK
Oco061mBOCTI PO3paxyHKY peXUMIB pi3aHHs [IPH TOKapHOMY 00po0iieHHi Ha BeperaTax 3 UIIK
DopMOYTBOPEHHSI €IEMEHTIB KOHTYPY JIeTalll Ipu (pe3epHOMY 00poOIeHH]

Oco06mmBOCTI PO3paxyHKY pexXUMIB pizaHHs pH (hpe3epHoMy 00pobiieHHi Ha BepcraTax 3 UIIK
BucokomBuakicue 06pobsenHs Ha Bepcrarax 3 UIIK

CkJtaz i BUMOTH JI0 TEXHOJIOTIYHOTO OCHameHHs BeperaTis 3 UITK

CrerliapbHe TEXHOJIOTIYHE Ta IHCTPYMEHTaJIbHE OCHAIICHHS 1711 00po0ieHHs Ha Bepcrarax 3 UITK
dakTopu, 110 BIUIMBAIOTH HA TOUYHICTH 0OPOOIICHHS

MeToau ToCiIKEHHS, KOHTPOJTIO 1 3a0e3MeueHHs TOYHOCTI 00po0ieHHs Ha Beperarax 3 UIIK

1.4. Teopis aBTOMaTUYHOTO YIPABIiHHS TEXHOJIOTIYHUMHU CUCTEMaMHU

OcHoBHI OHATTS Ta BU3HaueHHs. Knacudikaiis cucreM aBTOMaTUYHOTO YIIPABIiHHS
MarteMaTruyH1 MO/IEII CHCTEM Ta 00 €KTIB aBTOMATUYHOTO YITPaBIiHHS

Tunosi AMHAMIYHI BIUIMBU Ta XapaKTEPUCTHKH CUCTEM 1 00 €KTIB

MopentoBaHHS CHCTEM aBTOMATHYHOTO YIpaBIiHHS Ta 00 €xTiB Ha EOM



Turmosi AMHAMIYHI €IEMEHTH CHCTEM Ta 00 €KTiB aBTOMAaTHYHOTO YIIPaBIIiHHS

Or1iHKa SKOCTI CHUCTEM Ta 00 €KTIB aBTOMATUYHOTO YITPaBIiHHS

MeTou TiABUIEHHS SKOCT1

MeTo nojaHHs CUCTEM 3a AOMOMOI0I0 3MIHHUX CTaHy

CroxacTU4HI MPOIECH B TEXHIYHUX CUCTEMAaX

Metoau ympaBiaiHHS, 0 PEaTi3ylOThCs B TEXHOJOTIYHUX CUCTEMax 0OpOOKH METaIB Pi3aHHSM, Y
ToMy umcii 3a nonomoroo CAII Ha Bepcrarax 3 UITY

2. IPUKIHHOEBI ITOJIOKEHHSA
2.1. Kpurepii ominroBanss ( 3a cucremoro ECTS )

Binmogini Ha nutanHs 3 Aucuuiuiing TexHosoriss MammHoOyayBanus 1,2:
Barosmuii 6a7 - 25:;
- IOBHA BIJIOBIIb 3 pO3paxyHKaMH, TPUHLIUIIOBOIO UM KOHCTPYKTHUBHOIO cXxeMoro (He meH1re 90%
noTpioHoi indopmartii) — 25 Garnis;
- TIOBHA BIAMOBI/Ib 3 HEMIPUHIIMIIOBUMHU HETOUHOCTSIMH (HE MeHIe 85% mnotpibHoi iHdopmarrii), —
22 Oanu;
MPUHITUIIOBO MPaBUJIbHA BiNOBIE (HE MeHIIe 75% notpiOHoi indopmartii),— 18 6ais;
MOBHA BIANOBIAb 3 MPUHIMIIOBUMHU HETOYHOCTAMHU (He MeHmie 60% mnoTpiOHOT iHpopMmarlii) Ta
HE3Ha4YHI IOMUJIKK — 12 OaiiB;
- HE TOBHA BIAMOBi/b, B SKIM BiJICYTHI NMPUHIMIIOBI HEeTOYHOCTI (He MmeHme 50% moTpiOHOT
iHpopmarii) Ta He3HAUHI TOMUIKH — 8 OaiB;
«HE3aJJ0BIILHOY, TPUHITUIIOBO HETIPABMIIbHA BiAMOBI Ak, a00 1i BimcyTHICTH — 0 OatiB;

Bianosiai Ha mutanHs 3 quctuiuiing Teopis pizanHs:

Barosuii 0aJ - 25:

noBHa BiANOBib (He MeH1Ie 90% moTpiOHOT iHpopMarlii) — 25 Oais;

- TIOBHA BIJNOBi/b 3 HE3HAUHUMHU HETOYHOCTSAMHU B pO3paxyHKax (He MeHme 85% moTpiOHOT
iHdopmartii), — 22 Ganu;

MPUHIUIIOBO TPABWIbHE CXEMHE pPIllleHHS 3 HETOYHOCTSMH B pO3paxyHKax (He meHme 75%
noTpioHoi indopmartii),— 18 Garnis;

MIOBHA BIJNOBIJb 3 HEMPUHIMIIOBUMH BIIXWJICHHSIMHU B CXEMHOMY pimeHHi (He menme 60%
noTpioHoi iH(opMarrii) Ta HE3HAYHI TIOMUJIKU B po3paxyHkax — 12 Oaitis;

- He NIOBHA CXeMa, B SKi BIACYTHIH OJMH (yHKIIOHAIBHO HEOOXIIHMH MPHUCTPiid, HETOYHOCTI B
po3paxyHkax (He meHie 50% notpibHoi iHdopmartii) — 8 Oanis;

«HE3aI0BIIILHOY, MPUHITUIIOBO HEMPaBUIIbHA cXeMa, a0o ii BiicyTHICTh — 0 Oautis;

Binmogiai Ha nutanHs 3 aucuuiuTing TexHosoriuni npouecu s Beperatis 3 UIIK:
Baroswuii 6au - 25:
- moBHa BiANoBiab (He MeHie 90% notpibHoi iHdopMmartii) — 25 Garis;
- IOBHA BIJMOBIb 3 HE3HAYHUMH HETOYHOCTSIMU B CXEMHOMY pillleHH1 (He MeHIe 85% noTpioHol
iHpopmanii), — 22 Ganu;
MIPUHITMIIOBO TIPABUJIBHE CXEMHE PIIICHHS 3 HETOYHOCTSIMH B 3aco0ax abo crmoco0i KepyBaHHS
(ue menme 75% notpibnoi iHdopmartii),— 18 Gais;
- TIOBHA BIAMOBIJAb 3 HEMPUHIIMIIOBUMH BIIXWJICHHSMU B CXEMHOMY pimieHHI (He meHmie 60%
notpibHoi iHdopMarlii) Ta He3HAYHUMHU TIOMUJIKH B CHCTeMi KepyBaHHA — 12 6ariB;
- HE TIOBHA CXeMa, B SIKI BIJICYTHIA OJMH 3 (DYHKIIIOHAIILHO HEOOXITHUX MPHUCTPOIB (HE MEHIIE
50% noTpi6HOI iHpopMmarii) — 8 Oais;
«HE3aJJ0BIIFHOY, TPUHITUIIOBO HEMPAaBMIbHA cXeMa, a0o ii BiACyTHICTH — 0 6ariB;



BiamoBini Ha mnwTaHHA 3 aucHUIUTiHM Teopisi aBTOMATHYHOIO YHPABJIHHS TEXHOJOTIYHUMU
cHCTeMaMM:
Barosuii 0au - 25:
- IOBHA BIATIOBiAb 3 PO3paxyHKaMH, IPAaBUIBHUMH Pe3yJbTaTaMU, MOsiICHeHHAMH (He MeHIe 90%
noTpioHoi iHdopmartii) — 25 Garnis;
- TIOBHA BIJIMOBIJb 3 HENPUHIMIIOBUMH HETOUYHOCTSIMHU B pO3paxyHKax (He meHIie 85% mnoTpiOHO1
iHdopmartii), — 22 Ganu;
MIPUHIIMIIOBO MPABWIIbHA BIATOBIIb 3 BIAXWICHHSMH, 1[0 CTOCYIOTHCS BIIXWJICHD BiJ MPUIHHATOI
CUCTeMHU PO3MIpHOCTI (He MeHIe 75% noTpiOHoi iHpopmariii),— 18 Ganis;
- MOBHA BIANOBIAb 3 HeTouHOCTAMH (He MeHme 60% mnorpiOHOi iHpopMmamlii) Ta He3HauHi
MTOMUJIKA B po3paxyHkax — 12 Gatis;
- HE IOBHA BIJNOBiJb, B SKIH BiJCYTHI NPUHIMIOBI HeTouHOCTi (He MeHme 50% mnoTpiOHOI
iH(dopmartii), ajie € TOMWIKH B po3paxyHKax — 8 OaiB;
«HE33I0BIJIbHOY», IPUHIIMIIOBO HENMPaBUJIbHA BIAMOBIb, a00 11 BicyTHICTH — 0 OaiB.

MakcumanbHa cyma 6aniB ckiiagae 100.

2.2. Po3paxyHOK TpaJHIIIifHOT OLIHKU

UncenpHul €KBiBaJICHT OLIHKH @ 3 KOMIUIEKCHOTO ()axoBOr0 BUIIPOOYBAHHS PO3PAXOBYETHCS 32
dhopmyroro:

1 4
@=Z§®I ’

ne @; — oriHKa 3a i-e MUTaHHS OLIeTy.

UncenpHUl €KBIBAJICHT OIIHKH @ OKPYIIIOETHCS 10 3HAYEHb, HABEJACHUX Y APYrOMY CTOBIUUKY
Tadymmi 2.

VY Tabnuili 2 BCTAaHOBJICHO CHiBBIAHONICHHS MK PI3HUMHU IIKaJaMH OI[IHIOBaHHS.

Tabmums 2
e ] Oninka ECTS Ta ii Kinbkicts 6aaiB npu 100-
TpaauuiiiHa oniHka .y . .
BH3HAYCHHSA 0aJIbHIil cucTeMi OLiHIOBAHHSA
1 2 3

BigMinHO A - BigminHO- 5,0 OamiB 95-100
B -nyxe nobpe- 4,5 Ganis 85-94
Hobpe C -no6pe- 4,0 Gais 75-84
3a10Bi D -3amoBinbHO- 3,5 Oaiis 65-74
JIOBLIBHO E - noctatabo- 3,0 6amip 60-64

HesanoBiisHO F - mezanosinbHo- 2,0 Oaiis Menie 60




2.3. Ilpukiaa TUIOBOTO 3aBIaHHS KOMIUIEKCHOTO (paxoBOTO BUIIPOOYBAaHHS

EK3AMEHALIIMHUI BUIET Ne XX
1. BusHauuTH OCHOBHHMIA Yac BPi3HOTO NUTI()YyBaHHS 30BHINTHLOT MOBEPXHI IITMIHKHA BTy 332 TAKHX

peXuMIB pi3aHHA: yacToTa ooepTanHsa Bainy n=100 006/xB; pagiansHa monada Sy,0=0,005 Mm/06. ner;
npumnyck Ha giameTp hy=0, 1 mm; yac Ha BUXOMKYBAHHS teur.=0,05 XB.

2. Jlns bpesepyBaHHS TUIOIIMHK AeTadi mupuHoo b =80Mm Ta mosxuHOWO | =200MM, 3aroTOBKa
SIKOTO BUTOTOBJIEHA 3 ciporo yaByny CU20 (HB2000) BukopucToByeThCst TOpiieBa ¢peza P100mMm, sika

Mae 5

pizasibHUX 3yOmiB. Yactora oOepranHs mmwuHAeas N=50000/xB., mogadya Ha 3yOenb (pe3u

S,=0,16MMm/3y0, ronoBHa ckianoBa cuiu pizaHHd P,=1850H. BusnaunTtu: mBuzakicte pizaHHs V ,

XBUIMHHY 014y 00poOIeHHs S, Ta MOTYXkHICTh pisanHs N .

3. BukopucroBytoun cranaapTi nukiau G81 ta G70, npuBectu pparMeHT yrnpasisiiouoi IporpamMu
JUTsL CBEpJUTIHHS 6 OTBOpPIB, PIBHOMIPHO PO3TAIIOBAaHUX MO KOJY 3 paaiycoM SOMM 1 IIEHTPOM B TOYIII
X1.25Y-0.75.

4. 3aiitu mepenatHy (QYHKIIIIO JUHAMIYHOI CUCTEMH CYMOPTY METaJopi3adbHOTO BEPCTATy, CXeMa

AKOi 300pa’keHa Ha PUCYHKY, 1 BU3HAUUTH YaCTOTY o BJIACHUX KOJIMBaHb 1 KoedilieHT & 3aTyXaHHS
KOJNMBaHb. Buximni naui: c=4-10° H/m; m=>5ke; A=1000 xe/c.

no

11.

12.
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