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Pobouy nporpamy HaBYa/lbHOI AUCUMNMIHU «IHXEHEepPis MNOBEPXHi»PO3p06/IEHO Ha OCHOBI
OCBITHbOI MporpamMu Ta HaBYasibHUX nnadHie Ne HA® - 1-09/26, Ne HA® - 1- 093 / 26 niArotoBKM
3000yBaHi» BMLLIOT OCBITY OCBITHBOIO CTYrMeHsa JOKTopa (ifiocodii 3a crieyianbHicTio 09 «[lMpuknagHa
MexaHika», 0CBiTHbO-HayKoBa nporpama «[lpuknagHa MexaHika» Ta BifnoBigHWX HOPMATUBHMX [O-
KYMEHTIB.

Pob6ouy nporpamy po3pobus:
npodecop Kadeapn NpuKnagHoi
MeXaHiKW Ta iHXXeHepil maTepianis Mwupocnas KIHAPAYYK

Pobouy nporpamy 06roBOpeHO Ta CXBa/leHO Ha 3acCigaHHi BMMYCKOBOT Kadeapun crieuianbHOCTI
09 «[MpuknagHa mexaHika» (OCBITHbO-HayKOBa nporpama «lpuknagHa mexaHika») - Kajegpu npuk-
NafiHOT MexaHiKm Ta iHxeHepii Matepianis, npotokon Ne 73 Big EVly>eepnHs 2026 p.

3aBigyBay Kagenpu OkcaHa MIKOCAHYNK

"apaHT OCBITHLO-HAYKOBOI MPOrpamm OkcaHa MIKOCAHUYMK

Po6ouy nporpaMy 06roBOPEHO Ta CXBa/leHO Ha 3aCigaHHi HayKOBO-METOAUYHO-PeaKLiliHOT pa-
1 AepokocMiyuHOro dakynbTeTy, npotokon Ne  Big « 3 » 8eM (iLLl )26 p.

ronosa HMPP KatepuHa BAJIAJIAEBA

Y3rog>XeEHo
3aBiflyBay acnipaHTypu Ta LOKTOpaHTypu

PiBeHb fOKyMeHTa - 36
MNaHoBMIA TEPMIH MiXK peBisiamm - 1 pik
KOHTPO/IbHWIA NPUMIPHUK
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BCTYII

Po6oua mporpama (PII) HaBuanpHOI aucturuiian «[HXeHEpist TOBEPXHI» PO3POOISIETHCS HA OC-
HOB1 «MeTOAMYHNX pPEeKOMEHAIil 111010 po3pobiaeHHS poOOYUX MPOrpaM HaBUAIBHUX JUCIUILUIIH 3
MiTOTOBKK 3700yBaviB CTyINeHs JokTopa ¢inocodii», 3aTBEpIKEHHX HAKa30M pPEKTOpa Bif
01.06.2021 Ne 321/ox, Ta BiANOBITHUX HOPMATUBHHUX JTOKYMEHTIB.

1. IOSACHIOBAJIBHA 3AIINCKA
1.1. Micue, MeTa, 3aBJJaHHS HABYAJIbHOI JUCIHUILIIHA
JlaHa QMCLUIUTIHA € TEOPETUYHOIO OCHOBOIO CYKYITHOCTI 3HaHb, 110 BIOCKOHAJIOIOTH 1 OTJINO-
JIIOIOTh 1H)KEHEPHY MIATOTOBKY Y (haxiBis B 00JaCTi pO3pOOKH Ta TOCHTIIKEHHSI KOMIUIEKCY TEXHOJIO-
Tiii, 110 3aCTOCOBYIOTh JIJISl TiABUILEHHS €KCILTyaTalifHOT sSIKOCTI KOHCTPYKIIIH Ta JeTanel, HaliiHOCTi
Ta MPOTHO3YBAHHS PECYPCY TEXHIYHUX CHUCTEM; BHPIIMIECHHS MPUKIAIHAX MUTAaHb IHTEHCHUBHOCTI 3HO-
IIyBaHHs MaTepiajiB Ta MiJBUILEHHS TEPMiHY IX eKcIutyaTaii; popMyroTh KOMIUIEKCHUH Minxin daxi-
BIISI B TaTy31 OI[IHKW HAIIMHOCTI CYJaCHUX TEXHIYHUX CHCTEM, iX JIarHOCTUKH 1 aBapiiiHUX CUTYaIIii.
MeTo10 BUKJIaaHHS AUCIUILIIHU € (OpPMyBaHHS CUCTEMAaTHYHUX 3HAHb, YMiHb 1 HABUYOK JUIS
3niiicHeHHS MpodeciHHO-HAYKOBOT JiSTILHOCTI 3a CHEIIaIbHICTIO 3 YpaXyBaHHIM OCHOBHHUX IOJIOKEHB
Teopil HAJIHOCTI TEXHIYHUX CHUCTEM, TEOPETHYHUX OCHOB (Di3MKO-XIMIYHHMX IPOLECIB, MEXaHI3MiB,
3aKOHOMIPHOCTEH MTPU CTBOPEHHI Ta HAHECEHHI MOBEPXHEBUX IIapiB 1 OPMYBaHHI iX BIIaCTUBOCTEH.
3aBJaHHSAIMH BHBYCHHS HABYAIHHOT IUCIUILTIHH €:
- OBOJIO/IIHHSI METO/IaMH TUTAaHYBaHHS Ta MOCTAHOBKHU €KCIEPUMEHTAIbHUX AOCTIIKEHb
- O3HaHOMJICHHS 13 BJIACTMBOCTSIMM, OyJOBOIO NMOBEPXHEBUX IIapiB, MpOIlecaMy Ha MOBEPXHI
neTaneu npu GopmMyBaHHI TOKPUTTS;
- OTIaHyBaHHA CyYaCHUMU METOJIaMU 1H)KeHepii OBEpXHi;
- OBOJIO/IIHHSI TEXHOJIOTIYHUMH METO/IaMHU Ta TEXHOJIOT1IMU HAaHECEHHsI IOBEPXHEBUX IIAPIB;
- 03HAOMJIEHHS 3 METOJIaMHU KOHTPOJIIO SIKOCTI Ta BIACTUBOCTEW MOBEPXHEBUX IIAPIB;
- OINAaHYBaHHS METOJMKAMHU I1HXKCHEPHUX PO3PAXyHKIB PEKHUMIB TEXHOJOTIYHHUX IPOIIECIB
CTBOpPEHHS TIOBEPXHEBHX IIAPIiB;
- OBOJIOJIIHHSI MeTOJIaMU (POPMYyBaHHS IMOKPHUTTIB;
- ONaHYBaHHS METO/IaMU JOCTIKEHHSI CTPYKTYpPH TOKPUTTS Ta MOBEPXHEBUX MIAPIB.

1.2. Pe3yabTaTH HABYaHHS, SIKi 1a€ MOKJIUBICTH JOCATTH HABYAJbHA JUCHHILIIHA.

Jana mucnuriiHa M03BOJISIE HAZATH acIipaHTaM TEOPETUYHI 3HaHHS Ta chopMyBaTH y HUX
NPAaKTUYHI YMIHHS | HABHYKU:

- MaTH TIEPEIOB1 KOHIIENITYalIbHI Ta METO0JIOT14HI 3HAHHS 3 MPUKJIAIHOT MEXaHIKH, TPUOOJIOT 11
Ta TPUOOJIOTIYHOTO MaTePialo3HABCTBA 1 HA MEXKI MPEIMETHUX Tally3el, a TAaK0X JOCIIIHUIIbKI HAaBH-
YKH, AOCTATHI JJII IPOBEICHHSI HAYKOBHUX 1 MPUKIJIATHUX TOCHIKEHb Ha PIBHI OCTaHHIX CBITOBHX JO-
CSITHEHb 3 BIAMOBIIHOTO HANPAMY, OTPUMAaHHs HOBUX 3HaHb Ta / abo 3xailicHeHHs inHoBauiid (PHO1);

- PO3POOIISITH Ta JOCIIKYBAaTH KOHIICTITYaIbHi, MAaTEMaTHYHI 1 KOMIT I0OT€pPHI MO TIPOIIECIB
1 cucrem, e(h)eKTUBHO BUKOPHUCTOBYBATH iX JJIsl OTPUMaHHA HOBHMX 3HaHb Ta / a0 CTBOPEHHs 1HHOBa-
MIHHUX TPOJIYKTIB y TPUOOJIOTIi, MEXaHIIl KOMIO3UIIIHHUX KOHCTPYKIIH Ta JOTUYHUX MIKIUCIIHILII-
HapHuX Hanpsamax (ITP04);

- TUIaHYBAaTH 1 BUKOHYBATH €KCIIEPUMEHTaJIbHI Ta / a00 TEOPETUYHI TOCITIKEHHS 3 TPUOOJIOT],
OILIIHKHU MIIHICTHUX XapaKTEPUCTUK KOMITO3UIIMHUX KOHCTPYKIIH Ta JOTUYHUX MIKIUCIUTUTIHAPHUX
HaIpsIMIB 3 BUKOPUCTAaHHSIM CYy4aCHUX 1HCTPYMEHTIB, KpUTUYHO aHAII3yBaTH PE3yIbTaTH BJIACHUX JO-
CIII/DKEHB 1 Pe3yNbTaTH 1HIINUX JOCHITHHUKIB Y KOHTEKCTI YChbOTO KOMIUIEKCY CY4YaCHUX 3HAHb II0J10
JOCITIKYBAHOT MPOOJIEMH, 3aCTOCOBYBATH Cy4acHI METOJIM HAyKOMETPii Ta JIAEPCTBO IMiJI Yac peati-
3anii HaykoBuX mpoekTiB (ITP0S);
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- IIMOOKO PO3YMITH 3arajibHi MIPUHITUIIA Ta METOIU TPUOOJIOTII, a TAKOX METOOJIOTII0 JTOCIi-
JDKEeHb, 3aCTOCYBATH iX y BIACHHUX JOCHIDKEHHSIX Y cdepi TepTs Ta 3HOIIYBAHHS B MAaIlIMHAX Ta Y BU-
knananekii mpakrui (ITP08);

- 3HaTH Ta PO3yMIiTH OyIOBY METATiB Ta HEMETANB, METOAU Moudikaimii X BIaCTUBOCTEH,
MPU3HAYATH ONTHMAaJIbHI MaTepiaiu IJis ACTaJe Ta By3JIiB 3arajJbHOTO MpHU3HAYCHHS 1 JeTaleil aBia-
IIHOT TEXHIKH 3 YpaxyBaHHAM iX CTPYKTYpH, (Pi3MUHUX, MEXaHIYHHUX, XIMIYHUX Ta €KCIUTyaTalliiHUX
BJIACTUBOCTEH, a Takok ekoHoMIYHUX (pakTopis (ITP11);

- BMITH OOTpYHTOBAHO MpPU3HAYATH KJac (PPUKIIHHUX, aHTUDPUKIIHHUX, 3HOCOCTIMKHX TpUOO-
TeXHIYHUX MaTepiaiiB Il AeTaliel Ta BY3JIiB 3arajJbHOTO MPU3HAYCHHS 1 IeTajIel aBlalliiHOT TEXHIKH.
3HaTH METOAM IHXKEeHepil MOBEpXHI Ui MiABUILEHHS TPUOOTEXHIYHUX BIACTUBOCTEH MaTepialiB.
(ITP12);

- BMITH TIPOBOJUTH JTOCIIPKEHHS Ta 3aCTOCOBYBATH ICHYIOYI TEXHIYHI 3acO0M 1 MaTeMaTH4HI
METOM IIOAO OIIIHKH TPUOOTEXHIYHUX XapaKTEPUCTUK METAJIEBUX CIUIABIB Ta KOMITO3MIIIHHUX MarTe-
piamis (I1P14);

- OyTu 0013HAHMMH OO BIUIMBY €KCIUTyaTaIliiHUX (aKTOPiB 1 poOOYHMX CEPEIOBHII HA JOB-
TOBIYHICTB JIeTalieil Ta BY3/iB 3arajibHOTO MPU3HAYEHHS 1 eTanell aBialiiiHoi TeXHIKH, HA OCHOBI HO-
BITHIX 3HaHb B rajy3i MEXaHIKH Ta CYMDKHHUX MPEAMETHUX Trajdy3ei OIIHIOBATH MapaMeTpH, IO Xapak-
TEPU3YIOTh 3MiHH Yy CTPYKTYpi MaTepiajiiB Ta BUpoOiB miJ yac ix TpuBanoi ekcruryatauii (ITP15);

- BOJIOJIITA E€KCIIEPUMEHTATLHUMH METOJAMH Ta IHCTPyMEHTAJIbHUMHU 3ac00aMH OIIHKM Ha-
Ipy>KeHO-71e()OPMOBAHOTO CTaHy MOJAM(IKOBAHUX MOBEPXOHb, (PYHKIIOHATIBHUX 3HOCOCTIMKHMX TOK-
PHUTTIB, KOMIO3UITIHHUX KOHCTpYKIiH (ITP16)

1.3. KoMneTeHTHOCTI, AAKi 1a€ MOAKJIUBICTDH 3100yTH HABYAJIbHA TUCHUILIIHA.

VY pesynbTaTi BUBUEHHS HaBYAIbHOI JUCIHMILIIHM aclipaHT MOBMHEH HaOyTHW HACTYIHI (axosi
KOMIIETEHTHOCTI:

- 3JaTHICTh PO3B’sS3yBaTH KOMIUIEKCHI MpoOJieMH B Taiy3i npodeciiinoi Ta / abo q0CiIHUIIBKO-
IHHOBAIIMHOI JISUTBHOCTI y cpepi MpUKIaTHOT MEXaHIKM, MAllIMHO3HABCTBA Ta TPUOOJIOTI, IO TepeI-
6ayae TIMOOKE MEPEOCMHUCIICHHS HAassBHUX Ta CTBOPEHHS HOBHUX I[UIICHUX 3HaHb Ta / abo mpodeciitHoi
npaktuku. (1K);

- 3IaTHICTH 0 MOIIYyKYy, 00poONIeHHs Ta aHani3y iHpopmarii 3 pizHux mxepen (3K02);

- 3IaTHICTh CAMOCTIHHO CTBOPIOBATH HOB1 HayKOB1 3HaHHS Ha OCHOBI aHAII3y BXKE ICHYIOUHX Ta
TEOPETUYHHX UM MPAKTUIHUX aociimxkeHs (3KO05);

- 3JIaTHICTh BUKOHYBAaTH OPUTIHAJBHI JOCIIKEHHS, JOCATATH HAYKOBUX PE3YJIbTaTIiB, 5SIKI CTBO-
PIOIOTH HOBI 3HAHHS B rayy3i MEXaHIK{, MalllMHO3HABCTBA Ta TPUOOJIOTIi Ta JOTUYHHUX 10 HUX MIiXK-
TUCIUTITIHAPHUX HampsMax Ta cyMikHuX ramyseit (CKO1).

- 3/1aTHICTh BHSBIISAITH, CTABUTH Ta BUPILIYBATH MPOOIEMHU JOCITITHUIBKOTO XapaKTepy BiAMOBiI-
HO JI0 CY4aCHOTO HAyKOBOTO TUCKYpCy B c(epi MeXaHIKM Ta TPUOOJIOTii, MOJETIOBATH BiIOBITHI
00’€KTH TOCTI/IPKEHb, MATEMaTUYHO 0OpOOIIATH JaHi, OLIHIOBAaTH Ta 3a0e31euyBaTH SKiCTh BUKOHYBa-
Hux pocuimkers (CKO0S);

- 3/1aTHICTb 1HILIIOBATH, PO3POOIIATH 1 peasli3oByBaTH KOMIUIEKCHI 1HHOBAIiiiHI HAyKOB1 MPOEKTH
B MEXaHiIli, TPUOOJIOTIi Ta JOTHYHI 10 HUX MIKIMCIUILIIHAPHI MTPOEKTH, 3aCTOCOBYBATH Cy4YacHI Me-
TOJIM HAYKOMETPii Ta JiigepcTBo i vac ix peamnizamii. (CKO06).

- 3JJaTHICTh TJIAaHYBaTH €KCIIEPUMEHTAJIbHI JTOCHIKEHHS, 3I1MCHIOBATH BUIIPOOYBaHHS TPHUOOE-
JIEMEHTIB, aHaJli3yBaTH MACUBU HAYKOBUX JIaHUX, IHTEPIPETYBATH Pe3ybTaTH HATYPHUX a00 MOJeINb-
HUX €KCTIICPUMEHTIB, 3HAXOAUTH PIIICHHS, K1 JO3BOJIATh PO3B’SI3aTH MOCTABJIEHI HAYKOB1 4Y1/a00 mpu-
KJIa/IH1 3aBJaHHs; PO3POOJIATH TEOPETUYHI 1 MPAaKTUYHI peKOMEeHAalii o0 BHOOpy MarepiajiB i pea-
mizartii pexxumy podotu tpudocuctemu (CKO09);

- 3IaTHICTh BUKOPUCTOBYBATH OCHOBHI TE€OPIii 1 MPAKTUKH B rairy3i TpUOOIIOTii, 3HAaHHS OCHOBHUX
TEHJICHIIIM Ta HAYKOBUX MPOOJIeM B 00J1acTI MEXaHIKA pyHHYBaHHS, IMiIBUIICHHS 3HOCOCTIMKOCTI 1 Ha-
TIMHOCTI TpHOOBY3IIIB Ha YCiX €Tanax KUTTEBOTO LIUKITY JIETajei Ta By3JliB 3arajlbHOTO MPU3HAYCHHS 1
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netaneit apiamiinoi TexHiku (CK10);

- 3/1aTHICTh PO3POOJIATH HOBI 1 BIOCKOHAJIIOBATH HAsIBHI KOHCTPYKIIiT 3 KOMITIO3UIIIHHUX MaTepia-
7B 3aco0aMy PHUKJIAAHOI MEXaHIKM Ta CYMDKHUX MPEAMETHUX TaTy3e Ta 3HaXOAWTH BiJIMTOBIIHI Pi-
IICHHS 1151 3a0e3MeueHHs 3a1aHOT0 PiBHS HAIIHHOCTI KOHCTPYKLIH 1 IpoIieciB, B TOMY YHMCII 1 3a Has-
BHOCTI Aesikoi Hepu3HaueHocTi (CK11);

- 3JIATHICTh PO3POOJIATH 3aXOHM 13 MIarHOCTYBaHHS T4 YCYHEHHS HECIIPaBHOCTEH 1 BiIMOB KOHC-
TPYKTUBHHX €JIEMEHTIB 3 KOMIO3UIIMHUX Ta TPAAUIIIHHUX MaTepianiB, aHATI3yBaTH MPUYMHU iX BH-
HUKHEHHSI, PO3pOOJISATH 1 BIIPOBAKYBATH 3aX0AM 11010 iX 3anoliranus. (CK12).

1.4. MizkqucuuntiHapHi 3B SI3KM: JaHa JUCIHHIUTIHA 0a3y€ThCS HA 3HAHHAX TAKUX AWCIMILIIH,
K «TpuboTexHIuHI MaTepiaar 1 METOIU MiABUIIIEHHS 3HOCOCTIHKOCTI», «O0IaaHaHHS 1 METOIU TPH-
OO0JIOTIYHMX JOCIIIKEHb», Ta € 6a30Bor0 ia «HaykoBi Ta iHHOBaliifHI 3aBIaHHS 1 TPOOIEMH TPUK-
JaHOT MEXaHIKM» POBEICHHS HAyKOBO-IOCIITHOT pOOOTH acmipaHTOM, BUOIPKOBHX IHCIHUILIIH, TIPO-
BEJICHHS HAYKOBO-IOCIITHOI pOOOTH 1 0OOPMIICHHS AUCEPTaLlii acripaHTOM

2. IPOT'PAMA HABYAJIBHOI JJUCHUILITHA

2.1. 3MmicT HAaBYAJILHOI ANCIHUILIIHA

HaBuanbpHMii MaTepian AUCHUILTIHY € JIOTIYHO 3aBEPILEHO0, CAMOCTIHHOIO, LIJIICHOIO YaCTHHOIO
HaBUYAJLHOTO TUIaHY, 3aCBOEHHS AKOI Tepeadadae MpoOBEJACHHS CEMECTPOBOI KOHTPOJILHOT poOOTH Ta
aHaI3 pe3ynbTaTIB ii BAKOHAHHS.

2.2. CTpyKTYpYBaHHS Ta iIHTerpOBaHi BUMOTH

3Hartu :

VY pe3ynbTaTi 3aCBOEHHS HABUAIBHOTO MaTepiany «[H:keHepisi moBepxHi» 3700yBay MOBUHEH:
- BU3HAYCHHS TEXHOJIOTIYHOTO TPOLIECY HAHECEHHSI TOKPHUTTS;

- METOJI0JIOT1I0 PO3POOKH TEXHOJIOTTYHUX MPOIIECIB Ta30TEPMIYHOTO HAHECEHHSI TIOKPHTTS;

- METOJI0JIOT110 BUOOPY Marepiaidy MOKPUTTS Ta HOTO TECTYBaHHS;

- BUMOTH JI0 MPOLIECY HAHECEHHS MTOKPUTTS,

- YIIPaBJIiHHSA SKICTIO IOKPUTTIB;

- MiIBUIIEHHS SIKOCTI MOKPUTTIB;

- Ta3epHi aIMTUBHI TEXHOJIOT1].

Bwmitnu :

- CaMOCTIIHO BiANpanboBYBAaTH palliOHAIbHI PEKUMHU IMapaMeTPiB BEICHHS MPOIECY CTBOPCHHS
BHPOOY 3 MOKPUTTSIM;

- CaMOCTIMHO BH3HAYaTH MapaMeTpy ONTHMI3aIlil TEXHOJOTTYHOTO MPOIIECY, MIITHICTh 3YETUICH-
HSl IOKPUTTSA 3 OCHOBOIO;

- CaMOCTIMHO BUMIPIOBATH TOBUIWHHU TTOKPUTTS;

- CAaMOCTIIHO BU3HAYATH MapaMeTpHu ONTUMI3AIl] TEXHOJIOTIYHOTO MPOLIECY;

- CaMOCTII{HO BU3HAYATH MMOPUCTOCTI MIOKPHUTTIB;

- CaMOCTIMHO BHU3HAYaTH TBEPJOCTI MOKPHUTTIB.

Tema 1. Meroau iH:KeHepii MOBepXHi.
OcHOBHI TMOHATTS Ta BU3HAUeHHs. Kiacudikaiis MeTOaiB 1HXXEHepli TMOBEpXHI: MeXaHidu-

HI,TEPMOMEXaHI4H1, TEPMIUH1, XIMIKO-TEPMIYHI, €IEKTPOXIMiI4HI, (P13UYHI.

Tema 2. OCHOBHI NOHATTSI TA BU3HAYEHHA TEXHOJIOTIYHOI0 NPoLeCcy HAHeCEHHS MOKPUTTS.
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VY3aranpHeHa cxeMa TEXHOJOTIYHOTO MPOIIECY BUTOTOBJICHHS BUPOOY 3 TOKPUTTAM. Oniepariiiuuii
TEXHOJIOTIYHUI Tporiec. MeToo10rist BHOOPY METOY HAaHECEHHS MOKPUTTS. MoJielb 1 MexaHi3M
CTBOPEHHS MOKPHUTTS. [IpoeKkTyBaHHS MOKPHUTTIB 3 ypaxyBaHHSAM BHIIB 1 TapaMeTPiB 30BHIMIHBOT 1.
Bubip obGnagHanHs 3a KpuTepisiMu NOTPiOHOT JOCTATHHOT SIKOCTI HAHECEHOTO TIOKPHUTTS.

Tema 3. MeTrogosoriss BHOOpY MaTepiajly NOKPUTTS Ta HOro TeCTyBAHHS.

Bubip matepiaiiB 111 HAHECEHHSI TOKPUTTS Ha OCHOBI pO3pOOJICHNX €KCIIEPTHUX 0a3 TaHUX BITUM3-
HSTHOTO 1 3aKOPJIOHHOTO TToXOKeHHs. OIiHIOBaHHS YMOB B3a€MO/Ii1 MaTepiaiiB Ta iX CYMICHOCTI y
nporieci GopMyBaHHS KOMIO3UIIIMHUX MTOKPUTTIB. TeCcTyBaHHS MOPOITKOBOIO MaTepiay sl Halu-
JeHHA. MeToiu BU3HAUYEHHS BIIACTUBOCTEW MOPOIIKY. Bu3HaueHHs TEII0BOro 6anaHcy OXOIOIKEHHS
YaCTHUHOK TTOPOIIKY MPH ra30TePMIYHOMY HAIUJICHHI.

Tema 3. BinnpanoBaHHsi panioOHAJILHUX PEKMMHHUX NMapaMeTpPiB BeJleHHS NPoIecy CTBOPEHHS
BHPOOY 3 MOKPUTTSAM.

[TapameTpu onTUMI3allii TEXHOJIOTIYHOTO MpoLecy. MeTo1 IiIaHyBaHHS eKCIIepUMeHTy bokca-
VYincoHa ajis BUpIIEHHS 3a/1a4 TEXHOJIOTIYHOTO CIIpsMyBaHHs. Bu3HaueHHs MIITHOCTI 34ETICHHS.
3ueruieHHs MOKPUTTS 3 OCHOBOIO. MeTOI BUMIPIOBAaHHS TOBILMHY MMOKPUTTS . Bu3HaueHHs nopu-
CTOCTi MOKPUTTS. Bu3HaueHHsS TBEPIOCTI MOKPUTTIB.

Tema 4. [lokazHuku eeKTHBHOCTI TEXHOJOTIYHOT0 MPOLIECY.

Bu3HayeHHs NOKa3HUKIB €(EeKTUBHOCTI Mpoliecy HanmuwieHHs. [IpoyKTUBHICTS MPOLIECY HAMUJICHHS.
Koedimient Bukopucranus marepiany. EHepromictkicTs mporiecy. SkicTh HOKpUTTSL. ,,Exonoriuna
Oe3meka mporecy HaHEeCEHHS TIOKPUTTS Ta Oe3reka mpaii’”.

Tema 5. YnpasiaiHHA SIKiCTIO HOKPUTTIB.

BuzHauenHs sKocTi HaHECEHHS TOKPUTTS. DaKkTOpH, 10 BIUIMBAIOTH HA AKICTh MOKPUTTIB. Ciocoou
KepyBaHHS SIKICTIO TOKPUTTIB, 1110 HAMMITIOIOTECS. Cenapallis YaCTHHOK , 1110 HAIMITIOIOTHCS, 32
mBUKICTIO. HanmuieHHst B KOHTposIboBaHii atMocdepi. Tepmomexaniuna 00pooka mokputts. Kepo-
BaHi aBTOMaTHU30BaHi1 TEXHOJIOT1YHI MPOLIECH HAHECEHHS Ta30TePMIYHUX MTOKPUTTIB.
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2.3. TemaTHYHN# MJIaH

O0csr HaBYAJIBHUX 3aHATH (T01.)

Ouna ¢opma 3aouna ¢popma
N 3100yTTH OCBITH 3100yTTH OCBITH
) HasBa Temu
n/n =) S P" E =] 2t [ E
h - p— h o p—
) = | 2 B ) =
2 §1E5 o) 3| E|EE =
> RIES O] »| R|=E§ O
1 2 3 4 5 6 7 8 9 10
«IHKeHepist MOBePXHiI»
I Metoau iHxeHepii moBepxHi 2 cemecrp ZICEVIEGT]
8 P P 14 [ 2 [ - 1213 -] -113
1.2 | OCHOBHI OHATTS T4 BU3HAYEHHS TEXHOJOT1- 14 ) ) 10| 13 ) i 1
YHOTO MPOIIECY HAHECEHHS TOKPUTTS
1.3 MCTOHOHOFIH BHOOpPY Marepiaay MOKPUTTS Ta 14 ) ) 10| 13 B ) 1
HOro TecTyBaHHS
1.4 | BignmpamtoBaHHs parliOHATBHUX PEKUMHUX
napaMeTpiB BEICHHS MPOLECY CTBOPEHHs BU- | 14 | 2 2 10 | 13 2 - 11
poOy 3 MOKPUTTSAM
1.5 | Iloka3HuKH €(EeKTUBHOCTI TEXHOJIOTIYHOTO 13 ) ) 9 13 ) i 13
poLEeCy
1.6 | YrpaBiiHHS SIKICTIO IOKPUTTIB 13 | 2 2 9 13 2 - 11
1.7 | IlincymkoBa ceMecTpoBa KOHTpOJbHA poboTa | & - 2 6 12 - 2 10
Ycboro 3a HABYAJIBHOKW AUCHHMILIIHOW | 90 | 12 | 12 | 66 | 90 8 4 | 80

T1B:

2.4. IlepeJik NUTaHb 1JIS1 IATOTOBKH 10 €K3aMEHY.
[Tepenik muTaHk Ta 3MICT 3aBJIaHb JJIs MIATOTOBKHU JI0 €K3aMEHY PO3POOJISIOTHCS MPOBITHUMHU
BUKJIaJJauaMH, 3aTBEPIXKYIOTHCSI IPOTOKOJIOM 3aciiaHHs KadeapH Ta TOBOIATHCS 0 BiloMa acmipaH-

1. OxapakTepu3yiiTe OCHOBHI 3a7a4i IHKEHEPIi MOBEPXHi.

2.HaBenith knacugikalliro METOIIB 1HXKEHEPIi MOBEpXHi.

3. HaBenith kiacudikariito ra30TepMiuHUX MOKPUTTIB.

4. OxapakTepusyiTe TepPMiHU «are3is» Ta «KOre3is» MOKPUTTIB.
5.HaBenith cmocobu moBepxHEBOro MOAN(IKYBaHHS BUPOOIB .
6.3a3Haure 0coOMMBOCTI MOIM(IKYBAaHHS MOBEPXHI I0HHOIO IMILJIATALIIETO.
7. OxapakTepu3ynTe 0COOMMBOCTI MOIM(DIKYBaHHS MOBEPXHI JIA3€POM.

8. JlaiiTe BU3Ha4YEHHS J1a3epHOT TEPMOOOPOOKH.

9. Ha3BiTh OCHOBHI PI3HOBHIU Ja3epHOT 0OPOOKH.

10. 3a3HauTe BiIMIHHOCTI JIa3epHOT 0OpOOKH BiJ TpaIUIIMHUX CIIOCOOIB TEPMOOOPOOKH.
11. OnumIiTe TEXHOJIOTIIO JIA3€PHOTO MTOBEPXHEBOTO JICTYBaHHS.
12. Ha3BiThb, 1110 CIyry€e B AKOCTI JIETYIOUOT0 MaTepiaty MpH MPOBEICHHI Ja3epHOTO JIEeTyBaHHS.
13. JloBeniTh akTyaJbHICTh IH)KEHEpI1i MOBEPXHEBUX IIapiB MaTepialliB TPUOOTEXHIYHOTO TPH3-

HA4YCHHA.

14. 3a3HauyTe KOMITO3HUINIIHI MaTepiayii HA OCHOBI 1HTEPMETANIIB I 3aXHCTY 1 BIAHOBJICHHS
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15.

16.

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

27.
28.

29.
30.
31.
32.
33.

34.
35.
36.
37.

38.

39.
40.
41.
42.

43.
44.
45.
46.

47.
48.
49.
50.

neTanei aBialifiHOl TEXHIKH.

Ha3BiTh mepeBaru XimMiko-TepMiuyHOi 0OpOOKH y MOPIBHSAHHI 3 00’€MHOIO TEPMiIUuHOIO 00pO0-
KOIO.

OnuiriTh KOHTAKTHY B3a€MOJIII0 TBEpAMX TUT Ipu TepTi. OxapakrepusyiTe METOAM BU3HA-
YEHHS CUJI 1 KOe(ili€HTIB 30BHIMIHBOTO TEPTS.

OxapakTepu3yiTe 3aJIeXKHICTh IHTEHCUBHOCTI 3HOIITYBAHHS BiJl €KCILTyaTalliiHUX YHHHUKIB.
OxapakTepu3yiTe NOKa3HUKHU SKOCTI MOKPUTTIB.

JlaiiTe BU3HAUEHHS , 1110 TaKe HAHOMATEPialH 1 16 BOHU BUKOPHCTOBYIOTHCSI.

OnuiniTe MeXaHi3M YTBOPEHHS MTOP MPH Ta30TEPMIYHUX METO/IaX HAHECEHHS MOKPUTTIB .
JlaiiTe BU3HAYEHHS ,SKi MOKPUTTS HA3UBAOTh Kommosuiiiaumu (KIT).

Ha3BiTe ocHOBHI TuTOBI cTpyKTYypH KII.

Ha3Bith ocHOBHI MeTou popmyBanns KII.

OOrpyHTy#TEe BIUIMB MOPUCTOCTI HA MPaIe3AaTHICTh TOKPHUTTIB.

Ha3BiTh OCHOBHI YMHHUKH BiJl IKHX 3aJICKUTh are3iifHa Ta KOTre3iifHa MilHICTh TOKPHTTIB.
HaBeniTh yMOBU IPH SKHUX CITOCTEPIra€ThCs IMiIBUIIEHA 3HOCOCTIMKICTh MJIa3MOBHUX TTOKPHUT-
TiB 32 aOpa3sMBHOTO 3HOLITYBAHHS.

Ha3BiTe ocHOBHI eTanu npoekTyBaHHs AeTanei 3 KII.

HageniTh B1acTUBOCTI, CIIOJIyYEHHS SIKMX, 00yMOBIIOIOTh 3acTocyBanHs KII st Tux abo
IHIIUX IIeH.

HageniTh eTamu 3 IKUX CKIagaeThes mpoiiec cTBopeHHs aerani 3 KI1.

BxkaxiTh OCHOBHI BU/IM 30BHIIIHBOI i HA BUPIO .

BkaxiTp 3a IKHMH KPHUTEPisIMU POOUTHCS BUOIp MaTepiaity sl IOKPUTTS.

Ha3BiTh OCHOBHI BUMOTH JI0 ’KapOCTINKUX MOKPUTTIB.

Has3BiTh eneMeHTH, AKi HailuacTile BUKOPHUCTOBYIOTHCS B IKOCTI MaTepiajiiB MaTpHIi, AaTH iX
XapaKTePUCTHKY.

Hasgite ciocoOu 3abe3nedenHs cymicHOCTI koMnoHeHTiB y KII.

JlaliTe XapakTepUCTUKHU crioco0aM cymicHOCTI KoMroHeHTiB y KII.

Ha3BiTh OCHOBHI BUH TEIUIOBOI'O PO3LIMPEHHS TBEPAUX TiJI.

3a3HauYTe XapaKTCPUCTHKH JUII BUZHAYCHHS SIKUX, BAKOPUCTOBYIOTh BJIACTUBOCTI JIIHIHHOT
aIUTUBHOCTI (MPaBUIIO CyMiIeit).

BkaxiTh B IKOMY BUTJISAII TIEPEHOCATHCS YAaCTHHKH MaTepiaiy, 0 HAHOCITHCS MPH ra3oTep-
MIYHOMY HaIMJICHHI.

OxapakTepu3yiTe SBUILE TIPH CHIBYAapl YACTHHOK 3 TIOBEPXHEIO.

BxaxiTh BIUIMB TEIUIOEMHOCTI MaTepialy MOKPHUTTS Ta OCHOBU Ha KOHTAKTHY TeMIIEpaTypy.
Oxapaktepu3yiiTe BIUTMB BiJICTaHI HAMITIOBAHHS HAa KOHTAKTHY TEMIIEPATypy.

BkaxiTe BB (Di3MYHHMX BIACTUBOCTEH MarTepiaiy, 10 HAWIIOETHCS, 3 IpoiecaMu Gopmy-
BaHHS 1 OTPUMAHOIO CTPYKTYPOFO TIOKPHTTSI.

Oxapaktepu3yiTe sIBUILE MPH CIIBYAapl YACTUHOK 3 TIOBEPXHEIO.

OxapakTepu3yiTe BIUIUB B1JICTaHI HAMMMIIIOBAHHS Ha KOHTAKTHY TeMIepaTypy?

Ha3BiTh YMHHUKY SIKI YAHHUKH BILUTMBAIOTH HA MPOLIEC HArPiBY YACTUHKH.

BkaiTh,l10 JOLITBPHO BUKOPUCTOBYBATH ISl 3MEHIIICHHS Yacy HArpiBy YaCTHHOK MOPOIIKY
JI0 TeMIIEpaTypH TJIaBJICHHS.

Ha3BiTh OCHOBHE 3aBJaHHS ONITUMAILHOTO YIPABIIHHS MPOIECOM TIa3MOBOTO HAITAJICHHS.
BkaxiTp, 1110 MPU3BOIUTH A0 30UIBLICHHS TEMIIEPATYpPH IIa3MOBOTO CTPYMEHS.

[TepepaxyiiTe XapaKTEepUCTUKH, SIKI BITHOCSTHCS JI0 Ta3y Ta HAIMMJICHOTO MaTepiaiy.

Ha3BiTh (hakTOpH BILTUBAIOTH HA BUOIP pO3MIipy YACTUHOK MOPOILKY.

3. HABYHAJIBHO-METOAUYHI MATEPIAJIA 3 TUCHUIIJIIHA

3.1. MeToau HABYAHHSA
[Tpu BUBYEHHS HABYAIBbHOI TUCIMILIIHM BUKOPUCTOBYIOTHCSI HACTYITHI METOIM HABYAHHS:
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— MOSICHIOBAJIBHO-UTIOCTPAaTUBHUI METOS;

— METOJ] MPOOIEMHOTO BUKIIAY;

— pENpOAYKTUBHUNA METO;

— HOCIITHULILKAN METO/I.

Peanizaris mux MeToAiB 3MIMCHIOETHCS MPHU MPOBEACHHI JIEKIIIH, TEMOHCTpAIliil, caMOCTIHHOMY
BUpILLICHH] 3a/1a4, poOOTi 3 HABYAIBHOIO JIITEpaTypolo, aHali3l Ta BUPIMICHHI 3a/1a4 3 OLIIHKH TPHOO-
TEXHIYHUX BIACTHBOCTEH (PPUKIIIHHOTO KOHTAKTY Ta MMPOTHO3YBAHHS MOTO HAIIMHOCTI.

3.2. PekoMeH10BaHa JiTepaTtypa

Ba3zoBa siteparypa

3.2.1. KombinoBaHi MeToam imxeHepii moBepxHi: MoHorpadis / M.B. Kinapauyxk, O.1. Jlyxora,
B.€. Mapuyk, [.A. I'ymentok, B.B. Xapuenko.- K.: HAY, 2024.-460c

3.2.2. Tpubouoris Ta iHXeHepis noBepxHi/: [IpakTukym ajis 3100yTTS BUIIOi OCBITH OCBITHBOTO
cryneHns aokropa dimocodii 3a cneuianbhicTio 131 «llpuknaagna mexanika»y/ M.B. Kingpauyk, O.I.
Hyxora, B.B. Xapuenko, /I.B. Jleycenko.- K.: HAY, 2023. — 48 c.

3.2.3. JI. I. Ilynans, JlazepHi TexHoJOril y MamMHOOY/JyBaHHI HaBY. MOCIOHUK ISl CTYICHTIB
cnemianbHOCTI «[IpukiramHa mMexaHika» NEHHOI, 3a09HOI Ta MUCTAHIIIHOI (OopM HaBYAaHHS. XapKiB:
HTY «XIII», 2020, 109 c.

3.24. Topuk O. B., Yepnsk P. €., Yepnsascokuii A. M., bpukyn O. M. JlpoGocTpyMHHHE
ountienns. Teopis 1 mpaktuka / [3a penakmiero O. B. 'opuka, mokTopa TeXHIYHUX HayK, mpodecopa).
[TonTaBa : BugaBuunrso I1IT «Actpasi», 2021. 326 c.

3.2.5. TpuboTexHiuHI MaTepiaau 1 METOAW MIIBUIIEHHS 3HOCOCTIMKOCTI/: [IpakTukym mis 310-
OyTTs BHIIIOT OCBITH OCBITHHOTO CTyNEHs J0KTOpa (inmocodii 3a cremianbhicTio 131 «IIpuknagna me-
xaHika»/ M.B. Kingpauayk, O.1. [lyxota, B.B. Xapuenko, /I.B. Jleycenko.- K.: HAY, 2023

3.2.6.'anonoBa O.I1. TIpoMeneBi MeTOIM TTOBEPXHEBOTO OOpPOOJIECHHSI MaTepialiB | HaBUAJIbHUN
nocionuk /O.I1.T'amoHoBa-Cymu: CyMchkuii nepkaBHui yHIBEpcHuTeT,2025.-143¢

JonomixHa JiTepatypa

3.2.8. M.B. Kingpauyk, B.®. JIabynenp, M.I. ITameuko, €.B. Kopoyt Tpubosoris: miapyuyHuk —
Kui, BunaBaunTBo HarionansHoro aBiamiitHoro yHiBepcutety “HAVY-npyk”, 2009. 410 ¢

3.2.9. 3akanos O.B., 3akanoB [.O. OcHoBu TepTs 1 3HOIIYBaHHS B MamuHax: HaBuansHui moci-
onuk. — Tepronins: Bunasaunrso THTVY im. LITymios, 2011. — 322 c.

3.2.10. Xomsieko B. B. ®i3uuHi BIaCTUBOCTI Ta METOJU JOCIIKEHHSI MaTepiaiiB [Tekct]|: Me-
TOJIMYHI BKa3iBKM /IO BUKOHAHHA Ja0OpaTOpPHUX pOOIT IJs CTYyAEHTIB raiysi 3HaHb 13 — MexaHiuHa
imxKeHepis cnemiaabHOCcTi 132 — Marepiano3HaBcTBO JeHHOT Ta 3aouHoi ¢opm HaBuanHs / B. B.
XomsiBko, I. A. Bnagumupcekuii, O. O. XKabunceka. — Kuis: Llentp yubooi mitepatypu, 2016. — 100
c.

3.2.11. Bacinescekuii O.M., [lomkapenko B.O. HopMmyBaHHS MOKa3HUKIB HAJIHOCTI TEXHIYHUX
3aco0iB: HaBuanbHUH nocioHuk / O.M. Bacinescrkuii, B.O. ITomxapenko. — Binaums: BHTY, 2010. —
129 c.

3.2.12. [Tapacrok B.I. OcHOBM HamiHOCTI TEXHIYHUX CUCTEM: HaBY. IMOCIOHHWK J10 j1a0. MPaKTH-
kymy / B.IL Ilapaciok, A.B. Konnpartees. — X.: Hair. aepokocM. yH-T «Xapk. aBianl. iH-», 2010. — 72 c.

3.2.13. Bitenbko T.M., Kpasenp O.1. Metoauunuii mociOHUK 10 BUKOHAHHS JTaOOpaTOPHUX PO-
0iT 3 Kypcy: OcHoBH TepTs 1 3HomIyBaHHs MamuH. Tepuomine: THTY, 2021. 65 c. Birensko T.M.,
Kpapenp O.1. MeToanunuii mociOHUK 10 BUKOHAHHS JaOOpaTOpHUX poOIT 3 Kypcy: OCHOBH TepTd i
3HOIIyBaHHA MamuH. Teprnomins: THTY, 2021. 65 c.

3.2.14. 10. O. Xapnamos, O. B. Pomanuenko, B. 1. Cokomnog, O. C. Kpons, O. B. €midanosa
TpuboTexnika 1 HagilHICTh MalIMH: HaBYalIbHUN MOCiOHMK. — CeBepononensk: Bua-Bo CHY im. B.
Hans, 2021. 184 c.
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3.3. Indopmauniiini pecypcu B InTepHerTi

3.3.1. https://www.tribology.rs/journals/2025/2025-3/2025-3-09.html

3.3.2. http://vd.zntu.edu.ua/article/view/98301

3.3.3. http://www.tsatu.edu.ua/tstt/navchannja/dyscypliny/obovjazkovi/lekciji-z-dyscypliny-
trybotehnika/

3.3.4. https://www.ksv.biz.ua/publ/dstu/dstu 2823 94/3-1-0-1094

3.3.5. MeroauuHi po3poOku kadeapu (B €IeKTPOHHOMY BHUIJISI).
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4. PEUTUHIOBA CUCTEMA OLIHIOBAHHSI HABYTHX
ACIIIPAHTOM 3HAHDb TA BMIHb.
4.1. OuiHOBaHHS OKPEMHUX BHUIB BUKOHAHOI aclipaHTOM HaBYAJIBbHOI POOOTH 3HIMCHIOETHCS B
Oanax BigmosigHo 10 Ta01.4.1.

Tabmms 4.1
MakcumanbHa KJIBKiCTh 6aJj1iB
Ouna ¢popma 3aouHa popma
30100yTTH OCBIiTH | 3100yTTS OCBITH
Bua naBuaJjgbHOI podoTHn 2 cemecTp 2 cemecTp
86x5=40 206x1 =20

BukoHaHHs 3aB/laHb HA TPAKTUYHUX 3aHIATTAX
(cymapna) (cymapna)

BukoHaHHS 3aBIaHb HA 3HAHHS TCOPETHYHOTO MaTepi-
P P 36x5=20 (cymMapHa) | 96x2=18 (cymapHa)

ainy
s 0onycky 00 UKOHAHHS CeMecmpOBOi KOHMPOILHOL 32
pobomu acnipanm mae Habpamu He MeHuie
1liocymxosa cemecmposa KORmMpOIbHA poboma 22 22
Ex3amen 12 40
Ycboro 3a 1ucuunIIiHO0 100

4.2. BukoHaH1 BUJIM HaBYAJIBHOT pOOOTH 3apaxOBYIOTHCS acHipaHTy, SKIIO BiH OTPUMAaB 3a HUX
MO3UTHUBHY pEUTUHTOBY OMLIHKY ([JomaToxk 1).

4.3. Cyma pedTHHTOBUX OIIIHOK, OTPUMAHUX acIipaHTOM 3a OKpeMi BUIY BUKOHAHOI HABYAJIb-
HOI pOOOTH, CTAHOBUTH MOTOYHY PEUTHMHIOBY OLIIHKY, SIKa 3aHOCUTBHCS JI0 BIIOMOCTI CEMECTPOBOTO
KOHTPOJIIO.

4.4. TlincyMKOBa ceMeCTpoBa PEUTHHIOBa OIlIHKA B 0ajax, 3a HalllOHAJILHOIO IIKAJIOK Ta IIKa-
noro ECTS ([lomatok 2) 3aHOCUTBCS 10 3aJIIKOBO-€K3aMEHAIIIHOT B1IOMOCTI, 1HIUBITyaIbHOTO TIJIaHY
acmipaHTa Ta JOBIAKU PO BUKOHAHHS OCBITHBO-HAYKOBOI MPOTPAMH.

4.5. TlimcymMKoBa ceMecTpoBa PEHTHHIOBA OIIHKA 3aHOCHTHCS J0 1HIWBIAYyaIbHOTO TUIAHY acITi-
paHTa, Hanpukiaa, Tak: 92/Biom./A, 87/oope/B, 79//]oope/C, 68/3a0do0e6./D, 65/3a006./E Too.
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JonarTok 1
BinnoBigHicTh oniHOK y 0ajiaX oniHKaM 32 HAIOHAJBLHOI0 MKAJI0K0 (PeKOMeHA0BaHI 3HAYEHHS )

Oninka B 6aynax Ouinka 3a Ha-
3 4 5 6 7 8 9 10 11 12 13 14 15 L[I0HAJIbHOIO
IKaJIOK0
3 4 5 6 7 8 9 [ 910 [ 10-11 | 11-12 | 12-13 | 13-14 | 14-15 Biaminmo
25 3 4 5 6 | 7-8 | 89 8 9 9-10 | 10-11 | 11-12 | 12-13 Jlo6pe
2 25 3 4 45| 6 7 67 | 7-8 8 8-9 9-10 | 10-11 3a710BiNBHO
Oninka B 6amax Ouninka 3a
16 17 18 19 20 21 22 23 24 25 26 27 HAIIOHA b
HOIO IIKAJIOKO
15-16 | 16-17 | 17-18 | 17-19 | 18-20 | 19-21 | 20-22 | 21-23 | 22-24 | 23-25 | 24-26 | 25-27 | Binminno
12-14 | 13-15 | 14-16 | 15-16 | 15-17 | 16-18 | 17-19 | 18-20 | 18-20 | 19-22 | 20-23 | 20-24 JloGpe
10-11 | 10-12 | 11-13 | 12-14 | 12-14 | 13-15 | 13-16 | 14-17 | 15-17 | 15-18 | 16-19 | 16-19 | 3amosinbHo

Orrinka B 6anax Ounirka 32
28 29 30 31 32 33 34 35 36 37 38 39 HaIOHAILHOKO
LIKAJIOIO
26-28 26-29 | 27-30 | 28-31 | 29-32 | 30-33 | 31-34 | 32-35 | 33-36 | 34-37 | 34-38 35-39 BigMinHO
21-25 22-25 | 23-26 | 23-27 | 24-28 | 25-29 | 26-30 | 27-31 | 27-32 | 28-33 | 29-33 29-34 Jobpe
17-20 18-21 | 18-22 19-22 | 19-23 | 20-24 | 20-25 | 21-26 | 22-26 | 22-27 | 23-28 24-28 3a/10BUILHO
Orinka B 0anax Orminka 3a
40 41 42 43 44 45 46 47 48 49 50 51 Hal[IOHAJILHOIO
LIKAJIOIO
36-40 37-41 | 38-42 | 39-43 | 40-44 | 41-45 | 42-46 | 43-47 | 43-48 | 44-49 | 45-50 46-51 BigMinHO
30-35 | 31-36 | 32-37 | 32-38 | 33-39 | 3440 | 35-41 | 35-42 | 3642 | 37-43 | 38-44 | 38-44 Hobpe
24-29 | 25-30 | 25-31 | 26-31 | 27-32 | 27-33 | 28-34 | 28-34 | 29-35 | 30-36 | 30-37 31-37 3a/10BUILHO
Orinka B 0anax Orminka 3a
52 53 54 55 56 57 58 59 60 61 62 63 HAI[IOHAJIBHOIO
LIKAJIOIO
47-52 | 48-53 | 49-54 | 50-55 | 51-56 | 51-57 | 52-58 | 53-59 | 54-60 | 55-61 | 56-62 57-63 BigMinHO
3946 | 40-47 | 41-48 | 41-49 | 42-50 | 43-50 | 44-51 | 44-52 | 45-53 | 46-54 | 47-55 47-56 Hobpe
31-38 | 32-39 | 3240 | 3340 | 34-41 | 3442 | 35-43 | 36-43 | 36-44 | 37-45 | 37-46 38-46 3a/1I0BUILHO
Ortinka B 6anax Ounirka 32
64 65 66 67 68 69 70 71 72 73 74 75 HaIOHAILHOKO
LIKAJIOIO
58-64 | 59-65 | 60-66 60-67 | 61-68 | 62-69 | 63-70 | 64-71 | 65-72 | 66-73 | 67-74 | 67-74 BigMinHO
48-57 | 49-58 | 50-59 50-59 | 51-60 | 52-61 | 53-62 | 53-63 | 54-64 | 55-65 | 56-66 | 56-67 Jobpe
38-47 | 39-48 | 40-49 40-49 | 41-50 | 41-51 | 42-52 | 43-52 | 43-53 | 44-54 | 44-55 | 45-55 3a/1I0BUILHO

Orinka B 6anax Ounirka 32
76 77 78 79 80 81 82 83 84 85 86 87 HamIOHAIIEHOO
1IKaJI0K
68-76 69-77 | 70-78 | 71-79 | 72-80 | 73-81 | 74-82 | 75-83 | 76-84 | 77-85 | 77-86 | 78-87 Bigminzao
57-67 58-68 | 59-69 | 59-70 | 60-71 | 61-72 | 62-73 | 62-74 | 63-75 | 64-76 | 65-76 | 65-77 Ho6pe
46-56 46-57 | 47-58 | 47-58 | 48-59 | 49-60 | 49-61 | 50-61 | 50-62 | 51-63 | 52-64 | 52-64 3aJ10BiTEHO
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JlopaTok 2

BiamoBigHICTh mMiICYMKOBOI CEMECTPOBOT pEUTHHTOBOI OLIIHKH B Oamax
OLIHIM 3a HaLlOHAJBHOK KO0 Ta mKainow ECTS

. Ouinka 3a Ouinka 3a mkauaow ECTS
Oninka B .
anax HALliIOHAJILHOIO Oui o
HKAJI0I0 niHKa OSICHEHHSI
Binminno
90-100 Binminno A (BiAMIHHE BUKOHAHHS JIUIIIE 3 HE3HAYHOIO
KUIBKICTIO TIOMUJIOK)
82-89 B Hy:xe nodpe
(BHIIIE CEPETHBOTO PIBHS 3 KUIbKOMA ITOMIJIKAMH )
Hoodpe Jlodpe
75-81 C (B 3araTbHOMY BipHE BUKOHAHHS 3 MIEBHOIO KUTBKICTIO
CYTTEBHUX IMOMUJIOK)
3anoBiibHO
67-74 D e N .
. (memoraHo, aJie 31 3HaYHOIO KUIBKICTIO HEJIOTIKIB)
3a10BIILHO m
OCTaTHbO
60-66 E .. .
(BUKOHAHHS 3a/I0BOJIbHSIE MIHIMAJILHUM KPUTEPIsiM)
He3anoBinbHo
35-59 FX )
. (3 MOXJIMBICTIO IOBTOPHOTO CKJIQIaHHS )
He3agoBinbHo 3
1-34 F He3anoBinibHo
(3 000B'A3KOBHM MOBTOPHUM KYPCOM)
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«IHKEHEeP1s MOBEPXHI»
AT CRAAI ADIAMINHRA IHCTHTF crop. 15315
(P 03.02-01)
APKYHI ITOIIUPEHHA TOKYMEHTA
Kyan .
Ne nepes1aHo I[aTa‘ IL.Lb. orpuMmyBaua [imac [Tpumitku
MIPUM. (uizposzin) BUAAY1 OTpUMYyBaya
(D 03.02 — 04)
APKYII PECCTPAIIII PEBI3II
HON;. [IpizBue, imM’s, 0 6ATHKOBI JlaTa peBizii ITignuc B:;g?;?;;gﬁ?o
(® 03.02 — 03)
APKYHI OBJIKY 3MIH
Ne jucra (CTOpiHKH) .
Ne 3mi- Hinmc ocobu, Jlata BHeCeH- HAara
sKa . BBEJICH-
HU i ) AHYTHO- ; HA SMIHH HSl 3MIHH
3mineHoro | 3aMiHEHOTO Hogoro BAHOTO BHECJIA 3MIHY
(D 03.02-32)
Y3I'OKEHHSA 3MIH
ITignuc IHimianm, npisBuIe ITocana Jara
Po3poOHuK
V3romkeHo
V3romkeHo




