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BCTYII

[Tporpamor0 KOMIDIEKCHOTO €K3aMEHy Iepef0adyeH0 BHKOHAHHA 3aBJaHb 3 YOTHPhOX
JUCLMIUTH, 1Bl 3 SKHX TEOPETHUYHO-TPAKTUYHOTO CIPSIMYBAaHHA, Ta Bl NPAaKTUIHO-TPHUKIIAIHOTO
cupsMmyBaHHsA. llepeik HaBYAJIBPHUX JUCLMIUIH, IO BPAaXOBYIOTHCS TPH PO3PAXYHKY OIIHKH 3
KOMIUIEKCHOI'O (haxOBOTr0 BHIPOOYBaHHA HaBeJeHO B Tal. 1.

Ta0Omm 1
Ne3/m | Hazea oucyunninu KiabkicTh KinpkicTs
KpeauTiB TOJTMH
1 2 3 4
1 TexHomnoriss ManmMHOOYTyBaHHSI 195 345
2 Texnomnoriss MammHOOYyAyBaHHI 195 345
3 [IporpamyBanns BepcTati 3 UITY 5 180
4 Teopiss aBTOMAaTUYHOTO YIPABIIHHSA TEXHOJOTTIHAMHU 45 150
CHUCTEMaMU

Koxumit O6uter BMilIye 4 3aBiaHHs - 10 OJJHOMY 3 KOKHOI JUCIMIUTIHU. Po3paxyHKoBHiT dyac
JUI TIOBHOTO BHKOHAHHS KOXKHOTO 3aBJaHHSA JIOPIBHIOE 45 XBWIMHAM, a BECh 4Yac TMPOXOKEHHS
€K3aMeHy CKJaJla€ 3 TOAVHUL

Po3B’430Kk KOXKHOrO 3aBAaHHI Mae€ BMIIIyBaTH NPUHIMIOBY a00 pO3PaxyHKOBY CXEMY 3
YMOBHMMH TO3HAYEHHIMU Ta TMOSCHEHHIMU, PO3PaxyHKHM Ta iX OOIPYHTYBaHHS, BHCHOBKH IIO
OTpUMAaHUX pe3ysibTaTax a00 3HAYCHHAX PO3PAXyHKIB, BHCHOBOK IIOJAO OTPHUMAHOIO PO3B’SI3KY
3aBIaHHS.

[Ticnst omiHIOBaHHS Pe3yJbTAaTIB MPOXOMKEHHS €K3aMEHy, Y BHIAJIKy HEeOCTaTHbO TOBHOTO
TIOSICHEHHSI PO3B 3Ky OKPEMOro 3aBJaHHA, aOITypi€HTy, 3a PIIICHHIM €K3aMEHAIHOI KOMICHI,
MOXe OyTH TOCTaBJICHO JOAATKOBE NMHUTAHHS TO IbOMY 3aBIaHHIO. B pasi mo3uTHBHOI BIATIOBIA1 Ha
JOJJATKOBE TIMTAHHSA, abITypieHT MOXE OTPHMAaTH JOJATKOBI 2 Oamu 3a ne 3aBaaHHsA. JlogaTkoBe
MUTaHHA HE MOXKe OYTH TOCTaBJCHE Yy BWIIAJKY MPUHIMIIOBUX TIOMIWIOK y PO3B’A3KYy 3aBlaHHsi abo

B PO3paxyHKax.

1. OCHOBHMI BUKJIA
1.1. TexHoJorisgs MAaIMHOOY1yBaHH S

OCHOBHI TIOHSTTS, TEPMIHA Ta BU3HAYCHHS TEXHOJIOTIi MaIIMHOO Y yBaHHS

TounicTs 00pOOJICHH B MAIIMHOOYAYBaHHI Ta METOJH ii TEXHOIOITIHOr 0 3a0e3neyeHHs

CucrtemaTuyHi HOXUOKKU 0OpOOIICHHS

BurankoBi moxubku 00poOIeHHS

basyBanns Ta 6a3u B MammMHOO y1yBaHHI

Binauenns npurtyCkiB Ha 0OpOOJICHHs TIOBEPXOHb JI€TaJiel MaIiH
MeTtoau oOpoOJICHHS 3O0BHIMIHIX Ta BHYTPIIHIX IUTHIPUYHAX Ta KOHIMHHMX TOBEPXOHb JIE30BUMU
pBaIbHUMH IHCTPYMEHTaMU
Metoau 00poOJieHHS 3O0BHIMHIX Ta BHYTPIIHIX IWIHAPMYHMX Ta KOHMHHMX IOBEPXOHb
a0pa3uBHUMU HCTPYMEHTAMH

MeToau 0Opo0OJIeHHs TNIOCKUX HOBEPXOHb

MeTonu 00pobsieHHsT p3EOOBHX, NUTIHOBUX Ta MINOHKOBHX TMOBEPXOHb

MeTonu 00pobieHHsT 3y0UacTUX MOBEPXOHb

Metoau 00poOeHHs (PacOHHHMX TOBEPXOHb

MeToau 3MilHEHHsT pOOOYHX TIOBEPXOHb JIeTajIei MalliH




1.2. TexHoJi0oTis MAIIMHOOYTYBaHHSH

[HCTpyMeEHTanbHI MaTepiaau

OBUYIHI OCHOBHU TPOIECY PI3aHHS

JlnHaMika mporiecy pi3aHHS

TemoBi siBuIa Npy pi3aHH]

3HOIIYBaHHA 1pyHHYyBaHHA pi3aJbHOrO iHCTpyMeHTIB. CTIHKICTh IHCTPYMECHTIB
dopMyBaHHS XapaKTEPHCTHUK OOPOOJICHOI TOBEPXHI JeTajl y Mporeci pi3aHHsI
B3aeM03B’s130K 1 B3a€M0O- 00YMOBJICHICTh OCHOBHHX SIBHIII TIPOIIECY JI€30BOTO OOpOOIICHHS
piBaHHIM

MeToavKa NpU3HAUYCHHS PEXKUMIB Pi3aHHS JE€30BUM IHCTPYMEHTOM
Oco00JIMBOCTI OCHOBHUX TPOIIECIB JI€30BOI0 OOPOOJICHHS pi3aHHIM
[aTrencudikais nporueciB 00pOOJICHHS Pi3aHHIM

[Iporiecu abpa3uBHOrO 0OPOOIICHHSI

MacTHIbHO-0XOJOKYBaIb HI TexHosoriuHi  cepenopuiia (MOTC)
OO0po0IIOBaHICTh PI3aHHAM THIOBUX KOHCTPYKIIHMX MartepiaiiB
OnruMmBalis mporecy piaHHs ( CTCIjaJbHUAA PO3LT )

1.3. MporpamyBanns Bepcraris 3 UITY

IcTopis po3BUTKY BepCTaTIB 3 MPOrPaMHUM KepYBaHHAM

CucTeMH YHCIIOBOTO MPOrPAMHOTO  KEPYBaHHS

KoncTpykTusHi ocobsmBocTi BepeTatis 3 UIIK

Anropurmiune 3a6e3nedenns Bepctatis 3 UITK

Enemenru koncTpykiti Bepcratis 3 UITK

TexHiuHI XapaKTepUCTHKH 1 MOKa3HUKK BepcTaTiB 3 UIIK

Oco0MBOCT1 TEXHOJIOTTYHUX TIpolieciB 00pobJieHHs Ha BepcTatax 3 UIIK

AHai3 KpecJaeHHs JeTali Ta BUMOTH JI0 i TEXHOJOTTIHOCT1

Metonu npoektyBanus MapupyTaux TII o6pobnienns Ha Bepctarax 3 UIIK

Po3pobka mapmipyTHOI TeXHONOri Ta BHOIp OONMaJHAHHS IS OOpOOJCHHS AeTalieil pI3HUX
rpyn

Texnomnorist 06pobneHHss oTBopiB Ha BepcTaTtax 3 UIIK

DopMOYTBOPEHHSI €JIEMEHTIB KOHTYpPY JAeTall Mpu TokapHoMy o0pooserHi Ha UITK

Oco0IMBOCTI pO3paxXyHKy PEKHMIB PiBaHHSI NPU TOKapHOMY 00pobiieHHI Ha BepcTarax 3 UITK

@opMOYTBOpEHHsI €JIEMEHTIB KOHTYpPY JeTall npu (pezepHoMy 00poOIIeHHi

Oco0mmBoCTI po3paxyHKy peXHUMIB pBaHHI INpu (pe3epHOMY OOpoOJeHHI HA BepcTaTax 3
YIIK

BucoxkomBuakicHe o6pobsienrs Ha BepcTarax 3 UIIK

Ckiaz 1 BUMOTHM 10 TEXHOJIOTYHOr0 ocHamenus BepcratiB 3 UITK

CriemialbHe TEXHOJIOTIYHE Ta IHCTPYMEHTaJIbHE OCHAIICHHS I OOPOOJICHHS HA BEpCTaTax 3
YIIK

dakTopH, 0 BIVIMBAIOTH HA TOYHICTH 00POOJICHHS

MeTonu 1ocmKeHHs, KOHTPOMO 13a0e3nedeHHs] TOUHOCT1 00podieHHst Ha BepcTaTax 3 UIIK

1.4 Teopiss aBTOMAaTHYHOIO YNIPABJIiHHS T€XHOJIOTITYHUMHU CHCTEMaMH

OcHoBHI TOHATTS Ta B3HA4YeHHA. Kiacudikaiis crcTeM aBTOMAaTHIHOTO YIIPaBIIHHI
MaTtemaTudHI MOJI€JI CUCTEM Ta 00 €KTIB aBTOMATHUIHOTO YIPABIIIHHSI

TurnoBi AMHAMIYHI BIUIMBU Ta XapaKTEPHCTUKU CHUCTEM 100 €KTiB

MopetoBaHHS CUCTEM aBTOMATHYHOTO YMpaBiiHHA Ta 00 ekTiB Ha EOM



TwroBi IVHAMIYHI €JICMEHTH CUCTEM Ta 00 €KTIB aBTOMATHUYHOTO YIPABIIHHSI

O1jHKa SIKOCT1 CUCTEM Ta 00 €KTIB aBTOMAaTHYHOTO YIPABIIHHSI

MeTtoau maBUIIEHHS SKOCTI

Merton nogaHHs CHCTEM 32 JOTNOMOTOI0 3MIHHUX CTaHy

CroxacTH4HI MPOLIECH B TEXHIUHUX CHCTEMax
MeTtoau ynpaBJiHHS, IO PEaNi3yIOTHCS B TEXHOJIOTTYHHX CHCTEMax OOpOOKH METasliB piBaHHAM, y
Tomy umci 3a gonomoroto CAII Ha BepcTaTax 3 UITY

2. MPUKIHOEBI ITOJIOKEHHSA
2.1. Kpurepii omnroBanast 3a cuctemoro ECTS Ta PCO.

BinnoBini Ha muraHss 3 quctiivliHi TeXHOJIOTis MAIIMHOOY/TyBAHHA:
Barosuii 6ax - 25:

NOBHA BIIMNOBIIb 3 PO3paxyHKaMHM, NPUHIMIIOBOIO YW KOHCTPYKTHBHOIO cxeMoro (He Menme 90%

noTpioHoi iHpopMaryi) — 25 Gais;

MOBHA BIITOBIh 3 HEMPHHIMIIOBUMH HETOYHOCTSMHU (He MeHme 85% morpiOHOi iHpopmari), —

22 Ganm;

NPUHIMIIOBO TpaBWIbHA BiINOBING (He MeHIe 75% norpiOHoi iHpopMmarii),— 18 Ganis;

MOBHA BIANOBIAb 3 TPHUHIMIOBUMHM HETOYHOCTSAMHM (He MeHme 60% mnorpiOHOi iHpopmali) Ta

HE3Ha4HI NOMWIKH — 12 Oais;

HEC TIOBHA BIATOBiIb, B SKid BIICYTHI TPHHIMIOBI HeTOYHOCTI (He MeHme 50% moTpiOHOT

iHpopmMaryi) Ta He3HAYHI IOMWIKA — 8 OaJIiB;
«HE3a/I0BUILHO», TPUHIIMIIOBO HETpaBWIbHA BIANOBIOL, a0o ii BincyTHicTh — 0 Oasis;

BignoBini Ha muraHHs 3 AuCIMIUIHE TeXHOJIOTis MAIIMHOO Y 1yBAHHS:
Barosuii 6an - 25:
noBHa BinnoBinb (He MeHme 90% norpiOHOi iHpopmarii) — 25 Gais;
NOBHA BIIMNOBib 3 HE3HAYHUMU HETOYHOCTSIMHU B po3paxyHkax (He MeHme 85% mnoTpiOHOT
iHpopmarri), — 22 6any;
NPUHIMIIOBO TIPaBWIbHE CXEMHE pIlICHHS 3 HETOYHOCTSAMH B poO3paxyHkax (He MeHme 75%
noTpiOHoi iHpopmari),— 18 Gais;
MOBHA BIOIOBIAb 3 HETPUHIMIIOBUMHU BIIXWICHHIMHU B CXEeMHOMY pimeHHi (He Menme 60%
noTpiOHOI iHpopMallii) Ta He3HAUHI MOMIIKK B po3paxyHkax — 12 Gainis;
HE IMOBHA CXeMa, B sKi BIICYTHIM OAMH (YHKIIOHAJBHO HEOOXITHMH MNpPHUCTpIH, HETOYHOCTI B
po3paxyHkax (ue mene 50% morpidnoi iHbopMmarii) — 8 O6anis;
«HE3aJI0BUTLHOY», TNPHUHIIMIIOBO HETpaBWIbHA cXeMa, a0o ii BincyTHicTs — 0 OaiB;

BignoBini va mmranns 3 nucimmuiiak [TporpamyBanHs Beperartis 3 UITY :
Baroswuii 6ax - 25:

noBHa BiITOBiNG (He MeHme 90% mnorpioHo1 iHpopmartii) — 25 Gaiis;

TOBHA BINMOBiAb 3 HE3HAYHMMHU HETOYHOCTSAMH B CXEMHOMY pimieHHi (He MeHme 85% mnoTpiOHOT
Hpopmari), — 22 Gany;

MPUHIIMIIOBO TIPaBWIbHE CXEMHE DIMICHHI 3 HETOYHOCTSIMHU B 3acobax abo cmocobi kepyBaHHS (He
MeHie 75% mnotpioHoi Hpopmatii),— 18 Ganis;
MOBHA BIATNOBIIh 3 HETPUHIMIIOBUMHU BIIXWICHHIMH B CXEMHOMY pimieHHi (e Menme 60%
noTpiOHOI iHpopMaIli) Ta HE3HAYHHMMU NMOMWIKA B CHCTEMi KepyBaHHA — 12 OaliB;



- HC TIOBHA CXeMa, B SIKi BIICYTHI OMWH 3 (PyHKINOHAILHO HEOOXIMHMX TpHCTPOiB (He MeHme 50%
noTpioHoi iHpopmari) — 8 Hanis;
- «HE3a/I0BUILHO», TPUHIIMIIOBO HENpaBWIbHA cxeMma, abo ii BincyTHicTh — 0 Oauis;

BinnoBini Ha mMraHHg 3 JUCIMIDIHM Teopis aBTOMATHMYHOIO YNPABJIHHSI TeXHOJOTTYHUMH
CHCTEeMAMM
Barosuii 6an - 25:

MOBHA BIIMOBIIb 3 PO3paxyHKaMH, IMPABWILHUMU pe3yibTaTaMH, MOsiCHeHHAMH (He MeHe 90%

noTpioHoi iHpopMarri) — 25 Gais;

- TOBHA BUIMNOBIAb 3 HEMPHUHIMIIOBUMU HETOYHOCTSIMU B po3paxyHkax (He MeHue 85% mnoTpioHoi
iHpopmarri), — 22 6anm;

- TPUHIMIIOBO TPAaBIWIbHA BIINOBIIh 3 BUIXWICHHIMH, IO CTOCYIOTHCS BIIXIIEHb Bi TPHAHATOL
CUCTEMH po3MipHOCTI (He MeHiIe 75% mnoTpioHoi iHpopmarii),— 18 6anis;

- MOBHA BIANOBIIb 3 HETOYHOCTSMU (He MeHmie 60% mnoTpiOHOI iH(opMalli) Ta He3HAYHI TIOMWIKU B
po3paxyHkax — 12 GaJi;

- He TIOBHA BINNOBIAb, B SKIM BIUICYTHI TPHHIMIOBI HEeTOYHOCTI (He MeHme 50% moTpioHOT
iHpopmalyi), ajne € IOMWIKK B po3paxyHKax — 8 OaJiB;

- «HE3a/10BUIbHO», TNPUHIIMIIOBO HENpaBWIbHA BiANOBIIb, a0o i BincyTHICTh — O GaiB.

Makcumanbaa cyma OamiB ckiaagae 100. 3a yMoBH, SIKIIO BCTYNHHUK HaOupae menme 60
0aJtiB, BBOKA€ETHCS, 110 BIH OTPHUMAaB HE3aI0BUILHY OIHKY.

2.2. PozpaxyHnok 3a cucremoro ECTS ta PCO.

UucenpHnii  eKkBBaJieHT OMmMHKKM @ 3 KOMIUDIGKCHOTO  ()aXOBOrO  BHIIPOOYBAHHS
PO3PaxoBYETHCS 3a (OPMYIIOLO:

ne @; — omiHKa 3a i-€ TMTaHHS OUIETY.
3anexHO BiI CYMH OTpUMaHMX OajiB, BCTYIHHKY BHCTAaBJIA€ThCS OIHKA 3a
PEUTHHIOBOIO CHUCTEMOIO OIHIOBAHHS TIOIaHOIO B TaOm 1:

Ta0Omm 1
Bbam Tpanuuiiina oninka
100..95 BigminHo
94..85 Hyxe nobpe
84..75 Hob6pe
74..65 3a10BUILHO
64..60 JlocTaTtabo
Menme 60 He3anoBuibHO

[lepepaxyHOK OILIHKM PENTHHrOBOI CHUCTEMHM OLHIOBaHHS 3a 200-0ajbHOIO IIKAJOK MOJAHO B
Tabmmy 2.

TaOmm 2



Taoma sigmosigaocTi omirox PCO (60...100 6anis) ominxam 200-6axsaoi mxamm (100...200 6axis)

HIKaJja HiKaja HiKaja HIKaJja IIKaja IIKaJa HiKaia HiKaa
PCO 100...200 PCO 100...200 PCO 100...200 PCO 100...200

60 100,0 70 125,0 80 150,0 90 175,0
61 102,5 71 127.,5 31 152,5 91 177,5
62 105,0 72 130,0 82 155,0 92 180,0
63 107,5 73 132,5 83 157,5 93 182,5
64 110,0 74 135,0 84 160,0 94 185,0
65 112,5 75 137.5 85 162,5 95 187,5
66 115,0 76 140,0 86 165,0 96 190,0
67 117,5 77 142,5 87 167,5 97 192,5
68 120,0 78 145,0 88 170,0 98 195,0
69 122,5 79 147,5 39 172,5 99 197.,5
100 200,0

MPUKJIAJ TUTIOBOT O 3ABJIAHHS

Bcmynne komnnekcne gpaxose eunpodysannsn

EK3AMEHAIITHHWH BIIET Ne XX

1. BusHauuTH OCHOBHMI Yac BPI3HOTO NUTIpYBaHHA 30BHIIHBOI MOBEPXHI IIMIKK Baiy 3a
TaKUX PeKUMIB pi3aHHA: 4acToTa oOeprannd Baimy n=100 06/xB; paaianpHa monada S,,,=0,005
MM/00. 1eT; mpuiyck Ha giametp hy=0, 1 mm; yac Ha BUXOKYyBaHHA 14, =0,05 XB.

2. Hna ¢pesepyBannst mwionmHA aetaimi mmpuHoO b =80MMm Ta nmoBxuHOKO | =200MM,
3aroToBKa  SKOro BurotoBlieHa 3 ciporo wyaByny CU20 (HB2000) BUKOpHCTOBYETHCS TOpIEBa
bpesza P100mM, sika Mae 5 pBanpHuX 3yOmiB. Yactora odepranns nmmaaens N =50000/xB., ogaya
Ha 3ybOemp ¢pe3u S,=0,16Mm/3y0, romoBHa ckmamoBa cwid piBanas P,=1850H. Bmnauurn:

WBUIKICTh piBaHns V , XBWIMHHY Tofiady oOpoOsienns S, Ta MoTykHicTh piBamnst N .

3. BuxopuctoBytoun cranmaptHi mikm G81 Tta G70, mpuBecTH (parMeHT ympaBisiOdOi
nporpaMu JJisi CBEpAJIHHA 6 OTBOpIB, PIBHOMIPHO PpO3TALIOBAHMX IO KOy 3 pagiycoM S0MM i
uenrpoM B Toum X1.25 Y-0.75.

4. 3aiitu nepeaTHy QYHKI[IO JUHAMIYHOI CHUCTEMHU CYNOPTY METalopi3ajbHOr0 BEPCTaTy,
cXeMa KOl 300pakeHa Ha PUCYHKY, 1 BUSHAYUTH YaCTOTY o BIACHUX KOJMBaHb 1 KoedimeHT ¢
3aTyXaHH KONMBaHb. Buximi mami: ¢=4-10° H/m; m=>5ke; A=1000 xe/c.
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