








2 3AT'AJIBHI HOJIOKEHHA

AKTYyaIbHICTh BUBYCHHS JUCLUIUIIHA «ABTOMArHW3alis MpOLECIB 3
BUKOPHCTAHHSM HAHO-TEXHOJOTIH» y 3B’3Ky 3 3aBAAHHSIM MpodeciitHoi
N1ArOTOBKM MAricTpiB 3a cnerianbHicTio 151 « ABromaruzanis ta KI'T» nonsirae B
NIABUIICHHS €(QEKTUBHOCTI MAIIMHOOYIYBAHHS, WUIAXOM Ta OPAKTHYHOMY
BUKOPHCTAHHI ITPH AaBTOMATU30BAHOMY YITPAaBIIIHHI TEXHOJIOTTYHUMHA MPOLIECAMMU.

Merta BUKJIaJaHHS JUCHHUILTIHE — POPMYBaHHS Y CTYACHTIB TEOPETHYHUX
3HAHb y CTYACHTIB HOBOTO PIBHS 3HaHb NP0 (PI3MKO-XIMIYHI BJIACTUBOCTI HAHO-
TEXHOJOTIH Ta iX NPaKTHYHOMY BUKOPHUCTAHHI TPA ABTOMATH30BAHOMY YITPABJIIHHI
TEXHOJIOTTYHUMH MPOIICCAMHU.

3aBAaHHS — HABUMTH MaWOyTHHOTO (haxiBLsl BHKOPHCTOBYBAaTH CYYacHi
(p13MKO-XIMIYHI BJIACTUBOCTI HAHO-TEXHOJIOTIH Ta iX MPAKTHYHOMY BHKOPHCTAaHHI
PU ABTOMATU30BAHOMY YIIPABIIIHHI TEXHOJIOTTYHUMHA TPOLECAMM.

3aBaaHHs AUCUMIVIIHA TOJIArae y (JOpMyBaHH1 3JaTHOCTEH CTYACHTIB:

3naru:

- BUJIX HAHOCTPYKTYP;

- TEXHOJOr1i (POpMYyBaHHS HAHOCTPYKTYD;

- METOAM JOCTIIPKEHHS. HAHOCTPYKTYP;

- OCHOBHI BJIACTUBOCTI1 HAHOCTPYKTYP;

- ysiepenu;

- IHKPEMEHTHA HAHOTEXHOJIOT 11,

- HAHOMPOLICCOPHA E€JIEKTPOHHA TEXHIKA,

- 3aCTOCYBAHHS HAHOTEXHOJIOTIH y aBTOMAaTH3allli TEXHOJIOTTYHUX MMPOLIECIB.

BmiTu:

- PO3PI3HATH HAHOCTPYKTYPH,

- 00paTé HAHOCTPYKTYPY 3aJICKHO BiJl TATy31 3aCTOCYBaHHS,

- 0XapaKkTepU3yBaTH HAHOCTPYKTYPH 3aJICKHO B1J iX BIACTUBOCTENH;

- BUKOPUCTATH TEXHOJIOT1] OTPUMAHHS HAHOCTPYTYP;

- BUKOPUCTATH HAHOCTPYKTYPH MPU KOHCTPYFOBAHH1 EJICKTPOHHOI TEXHIKH,

- BUKOPUCTOBYBATH HAHOCTPYKTYPH NPHA MPOCKTYBaHHI NPHUIAAIB TA CUCTEM
ABTOMATUYHOIO KEPYBAHHSI.

IlepenymoBu A/151 BUBYECHHSI IUCUMIJIIHHA:

dizuka, Buma waremaruka, [IpoekTyBaHHS CHCTEM aBTOMAaTH3aLlli,
TexHiuHl 3aco0u aBromaru3anii, Teopis ONTUMATBLHO YNOpPaBIiHHA, Teopis
Oo0uMCIIOBAILHOTO  1HTENEKTY, LludpoBi cucremum KepyBaHHS Ta OOpOOKH
1HpopMmartli.

OO0csir HABYAJBHOT JUCHHUILTIHA Ta HOTO PO3MOLT 32 BUIaMU HAaBYAIBHHUX
3QHSITh:

- 3araapHuil oOcsAr s AeHHOI (OPMM HaB4YaHHS CTaHOBUTH 90 roaums/ 3
KPEIUTH, B TOMY YHCIIL: JIeKIli - 18 roauH, mpakTuyHi 3aHATTS - 18 roauH,
camocTiiiHa po0oTa CTyACHTIB - 54 TOMHH,

- 3araJibHuii 00csr Uis 3a04HOi POpPMH HaBYAHHs CTAaHOBUTH 135 romun/ 4,5
KPEAWTH, B TOMY YHCIl. MPAKTUYHI 3aHATTS - 4 TOOWMHU, caMOCTiiiHa poboTa
CTYJEHTIB - 131 roguna.



3. IIporpamHi pe3yibTaTH HABYAHHS

OCBITHSI KOMIIOHEHTa «ABTOMATH3allisl MPOLECIB 3 BUKOPUCTAHHIM HAHO-
TEXHOJOT1i1» TOBHHHA CPOPMYBATH HACTYITHI MPOTPaAMHI pPe3y/IbTATH HABYAHHSI,
mo nepeadadeHi  OCBITHbO-HAYKOBOK) MPOTPaMOK0  MIATOTOBKA — MAaricTpiB
«ABTOMAaTH30BaHE YITPABIIHHS TEXHOJIOTTYHUMHA MTPOLECAMUY:

- 3acTOoCOBYBaTH CIELIANI30BaHl KOHUENTYalbHI 3HAHHS, MO BKJIIOYAKOTh
Cy4YacH1 HayKOBI 3J00YTKH, & TAKOXK KPUTUYHE OCMHCIIEHHSI CYyYaCHUX MPOOIEM y
chepi  aBromMaruzamii Ta  KOMI FOTEPHO-IHTEIPOBAHMX  TEXHONOTIH s
PO3B’sI3yBaHHsI CKJIAHUX 33124 MPO(eCiifHOT AisUTBHOCTI.

- 3acToCcOoBYBaTH Cy4acH1 MIAXOAW 1 METOAM MOJIEIIOBAHHS Ta ONTHMI3allii
JUIS JOCHIIPKEHHSI Ta CTBOPEHHS €(PEKTUBHUX CUCTEM ABTOMATH3alli CKJIaJHUMHA
TEXHOJIOTTYHUMH Ta OPraHi3aliifHO-TEXHIYHUMH 00’ €KTaMU.

VY pe3ynbTari BUBYCHHS HABYAIBHOI JUCIUILUTIHA « ABTOMATH3allisl TPOLECIB
3 BUKOPUCTAHHSM HAHO-TEXHOJIOTIH» CTYJACHT TOBHHEH MPOJEMOHCTPYBATH
JOCTaTHI piBeHb C(POPMOBAHOCTI MEBHUX PE3YJILTATIB HABYAHHS 4YePE3 3400YTTs
HACTYITHUX 3arajbHUX Ta (paxoBUX KOMIETCHTHOCTEIA:

- 3[aTHICTh MPOBEACHHS JOCIKEHD HA BIAMOBITHOMY PIBHI.

- 3MaTHICTh 3aCTOCOBYBAaTM Cy4YaCHI METOJM TEOpli AaBTOMATUYHOIO
KCpYBaHHs  Jns  PO3pOOJIEHHS ~ AaBTOMATM30BAHWMX  CHCTEM  YIPABIIIHHS
TEXHOJIOTTYHUMH TTPOLECAMU Ta 00’ €KTaMHU.

VY pe3ynbTari BUBYCHHS HABYAIBHOI AUCIMIUIIHA « ABTOMATH3allisl TPOLECIB
3 BUKOPDUCTAHHSIM HAHO-TEXHOJIOTIH» CTYJCHT TOBHHEH MPOJEMOHCTPYBATH
JOCTaTHI piBEHb C(POPMOBAHOCTI TEBHUX PE3yJbTaTiB HABYAHHS, SKI B
3araibHOMY BUIJISAI MOYKHA HABECTH HACTYITHUM YHHOM:

Y KorviTuBHii cdepi CTYACHT 30aTHUIA:

- YCBIJIOMUTH CTBOPEHHS amapaTHUX 3aco0iB 3 BHKOPUCTAHHSIM HAHO-
TEXHOJIOT1H ¢ TOUKH 30py 3a0€3MEUEHHS] BAMOTaM aBTOMATU30BAHOTO KEPYBAHHS,

- YCBIIOMHUTH CHEL[ai30BaHl KOHLENTYaJlbHI 3HAHHS, [0 BKJIIOYAKTh
Cy4YacH1 HayKOB1 3000YTKH, & TAKOXX KPUTUYHE OCMHUCIIEHHS CYYaCHHUX MPOOJIEM Yy
cdepi aBToMaTH3aLli Ta KOMIT FOTEPHO-1HTETPOBAHUX TEXHOJIOTTIA,

- JOKJIAJHO MPOACMOHCTPYBAaTH BMIHHS BUKOHYBATH OMUCAHHS KOHCTPYKIIi1
ABTOMATHU30BAHOTO O0JIaTHAHHS;

- 3IIACHIOBATH BUOIP Ta BHKOHYBATHM PO3PaXyHKH NapaMETPiB TEXHIYHHUX
anaparHux 3aco01B aBTOMaTU3allli;

- JIOKJIQJHO TMPOJEMOHCTPYBATH 3HAHHS Ta BMIHHS PO3pOoOJsSTH 3aco0u
aBTOMATHU3Aallli 3 BAKOPUCTAHHAM HAHO-TEXHOJIOT1H

- 3IIACHUTH JOBCICHHS PO3B'A3KM 3aBJAaHb JO0 MPAKTUYHHX MPUHAHATHX
pIlIEHb MPW BOPOBAPKYBaHHI BIAMOBIIHMX 1H(OPMALIAHUX Ta KOMIT FOTEPHO-
IHTETPOBAHMUX TEXHOJIOTIi 3 3aCTOCYBaHHSAM CHEMIATI30BAHOIO MAaTEMATUYHOTO
THCTPYMEHTAPIO I JOCIHIJDKEHHS, MOJICJIOBaHHS Ta 1AcHTH]IKAIl 00’ €KTIB
aBTOMAaTH3allii

B adexTuBHIii cepi CTYIEHT 31aTHUI:

- KPUTHYHO OCMMCIIIOBATH JIEKI[IHHWUA 1 T103a JIEKIIAHUHA HaBYaJIbHO-
MPaKTUYHUH Marepiai, BUIbHO, KOMIETEHTHO, MOCHIJIOBHO Ta pPallOHATBHO



OylyBaTH BJIACHY apryMEHTaIll0;, 3aCTOCOBYBAaTH OCHOBHI MIIXOM MPOEKTYBAHHS
CYYaCHMX anapaTrHux 3aco0iB CUCTEM aBTOMATH3allli;

- YCHIOIHO PO3B’SI3yBaTW NPUKIAIHI OOYMCIIOBANIBHI 3aadl 3 PO3PAXYHKY
TEXHOJOTTYHMX TapaMeTpiB amapaTHUX 3aco0iB aBToMaTtu3alli B paMKax
BUKOPHCTAHHS IEPCOHAIBHUX KOMIT FOTEPIB;

- PEryjspHO CHIBOPALIOBATH 13 ITHIIMMHU CTYJCHTaMHU Ta BHKJIQJaueM B
npoieci OOrOBOPEHHsSI MPOOJEMHUX MOMEHTIB Ha JICKIIWHUX, NPAKTHYHUX
3QHATTAX, MPM BUKOHAHHI Ta 3aXMCTI KYPCOBOIO MPOEKTY; iHILIFOBATH Ta Opartu
y4acTb y MPEAMETHIA TUCKYCli 3 NPUKIAIHUX MHATaHb HABYAIBHOI IWCLUILTIHA
«MeToam CHHTE3y anaparHuxX 3aco0iB», MOBHOK MIPOK PO3AUISATH LIHHOCTI
KOJICKTUBHOI Ta HAYKOBOI €THKH.

Y ncuxomoTopHii cdepi CTyACHT 30aTHUIA:

- CaMOCTIHHO aHaNi3yBaTH 1 OLIHIOBATH MPUKJIAAHI MAaTEMATH4HI METOIU Ta
KOMII ' FOTEPHI ITOPUTMHU YACEIBLHOTO PO3B’ I3yBaHHS 3aBJaHb;

- 3aCTOCOBYBaTM OCHOBHI MIJAXOJM CTBOPEHHsS amapaTtHuxX 3acoliB 3
BUKOPHCTAHHSM HAHO-TEXHOJOTIH C TOYKM 30py 3a0e3MEeUeHHsT BUMOram
aBTOMATHU30BAHOTO KEPYBAHHS,

- 3aCTOCOBYBAaTM METOJUKMA BHOOpPY TMPOEKTYBAHHs amapaTHUX 3aco0iB
KEpPYBaHHsI BAKOHABUMMH MEXaHI3MaMH Ta 00poOKH 1H(popmMarii,

- KOHTPOJIFOBATH PE3yJIbTATH BIACHUX 3YCWJIb B HABYAILHOMY IMPOLECI Ta
KOpPUTYBaTh (3a JOMOMOIOK BHKIIAnaya) Il 3yCHJUIS JUIsl JIKBiAamii mpoOuTiB y
3aCBO€HH1 HABYAJILHOrO Marepiainy abo GopMyBaHHI YMIHb, BMIHb Ta HABUYOK;

- CaMOCTIHHO  3AIHMCHIOBATM  MOIIYK, CUCTEMATH3AlllD, Yy3arajJbHEHHS
HABYAJIbHO-METOJUYHOIO  Marepiaay, po3poOJsiTH BaplaHTU  PO3B’A3yBaHHS
3aBJIaHb i 0OMpaTH HAHOUTBIN PalllOHAIbH] 3 HUX.



IV IIPOTPAMA TA CTPYKTYPA HABUAJIbHOI AUCHUILITHA

4.1 Jlenna ¢popma HaBYAHHS

Bun HaBuanpHUX Posnoain

3aHATh a00 MIK YIO0BUMH THKHIMH
KOHTPOJTIO 1123 4 (5678 |9|10(11(12]13]| 14| 15 16 17 | 18
Jexmii 2 2 2 2 2 2 2 2 2
Ipakr. pobotu 2 2 2 2 2 2 2 2 2
Cam.poGora |3 |3 |3 | 3 313|313 ]|3]3 3 3 3 3 3 3 3 3
Koncyapraii K K K K K
Konmp. KP1 KP2
pobotu
3MICTOB.HI 3MI1
MO
Konpos KP1 KP2| TO2
0 MOIYJIIO

4.2 3aouHa (hopMa HaBYAHHSI

Bun HaBuanpHUX Posnoain
3aHATh a00 MIK YIO0BUMH THKHIMH

KOHTPOJTIO 1121314 |56 7819101112 ]13]|14]| 15 16 17 18

Jlexmi

[Tpaxr. pobotu | 4

Cam.poGora |7 |7 7| 7 |71 717777771718 8 8 8

Koncyapratii K K K

KonTp. KP1
pobotu

3MlcTOBm 3M]1
MOTY T

Kontpons
1O MOIYIIO KP1

TemarnuyHuii an

3micToBuii Moay/ib 1 Buau Ta TEXHOIOTIT CTBOPEHHS HAHOCTPYKTYP

Tema 1. Buou nanocmpyxmyp [1, 2].

Hanomarepian. AgjotponHi ¢gopmu Bymiemo. @DynepeH Ta rpadeH.
HanotpyOku. BiactuBocTti HaHOTPYOOK.

Ipaxmuuna poboma Ne 1.

Tema 2. Texnonoeii popmysanns nanocmpyxmyp [1 —3].

Buxigni  pewoBnHM Ui HaHomatepiamiB. CnocoOM  OTpHMAaHHS
HaHoMmatepiamB. TepmiuHe po3kinagaHHs rpadity. OTpuMaHHS HAHOTPYOOK
EJIICKTPOAYTOBUM  METOAOM. OTpUMaHHS HAHOTPYOOK METOAOM  XIMIYHOTO
OCaLKCHHS

Ipaxmuuna poboma Ne 2.



Tema 3. Memoou oocniosxncenns nanocmpykmyp [1 — 3].

Ckanyroua 30HAOBa Mikpockomisd. TyHenbHuid edext. CkaHyroumi
TYHEJIbHUI MIKPOCKON. ATOMHMI cuioBuid Mikpockomn. Kantunesep. Jlazepuuii
ATOMHO-CHJIOBHI MIKPOCKON. BIIM>KHBOMONBOBHIA ONTHYHOTO JIA3CPHUI CHIIOBHIA
MIKPOCKOIIL. EJIEKTpOHHA CIEKTPOCKOITIS.

Ipaxmuuna poboma Ne 3.

3micToBuii Moayab 2 Cy4acHi HAHOMATEPIaIH Ta iX 3aCTOCYBAHHS

Tema 4. Ocnosni enacmugocmi Hanocmpykmyp [1, 2].

3MiHa (Pi3UKO-XIMIYHUX XAPAKTCPUCTHK MaTepialy 3ajJeKHO BlA pO3MIpy
CTpyKTypu. XwupaibHicTb. Heopraniuna @ysuiepeHonoaiOHa HAHOCTPYKTypa.
MexaHoxiMI4HI Ta TPUOOJOTIYHI BIIACTUBOCTI HaHOMarepianiB. MacmtaOHuii
e(exT.

Ipaxmuuna poboma Ne 4.

Tema 5. @ynepenu. [nkpemenmua Hanomexuonozis [1, 3].

Crpykrypa Mmonekyiu QynepeHy. XiMI4HI BJIACTUBOCTI  (YJIEPEHY.
[HKpeMEHTHA HAHOTEXHOJIOT 151

Ipaxmuuna poboma Ne 3.

Tema 6. Hawnonpoyecopna enexmponna mexuika [1, 2]. Hanozamuc
1H(popMmarii Ta i 3UunTyBaHHs. MiKpOCXeMH HaHOPO3MIpiB. « PO3yMHUMI .

Ipaxmuuna poboma Ne 6.

Tema 7. 3acmocysans nanomexnonoeiii y npunaoodyoysanni [1 — 3].

BukopuctanHs HaHOMaTepiaaiB Al CTBOPCHHsS MPWJIAIIB aBTOMATH3ALii
TEXHOJIOTTYHUX MPOLECIB.

Tema 8. [lepcnexmusu pozeumxy nanomexnoaoii [1 — 3].

YnpaBiiiHHS HAHOMOJIEKYJIaMu. [lepCneKkTuBY PO3BUTKY HAHOTEXHOJIOTIH.

Ne KijpkicTh roguH (1eHHa/ 3a04HA)
5 /1t1 HaiimenyBaHHS 3MICTOBHHX MOAYJIB 1 TEM Pasom B T.4.
J | I | Jla6 | CPC | JIiT.
1 2 3 4 5 6 7 8
3micToBuii Mmoayan 1. Buau Ta TeXHOJIOTiT CTBOPEHHSI HAHOCTPYKTYP
! Tema 1. Bunu HaHOCTPYKTYP. 10/16 | 2/0 | 2 6/16 [21]’
2 | Tema 2. TexHomorii popmyBaHHS 1017 | 20 | 2 6/17 [1-3]
HAHOCTPYKTYP.
3 | Tema 3. Meronu mpocimkeHHsl HAaHOCTpyKTyp. | 10/17 | 2/0 | 2 6/17 | [1-3]
3micToBuii Moayab 2 CyyacHi HAHOMATEPiaJu Ta iX 3aCTOCYBAHHS
4 | Tema 4. OCHOBHI BJIaCTUBOCTI HAHOCTPYKTYP. 12/21 [ 2/0 | 4 6/17 | [1,2]
5 | Temas. CDynepeHI/I. InkpemeHTHa 1217 | 20 | a2 6/15 [1,3]
HAHOTEXHOJIOTISI. :
6 | Tema 6. HanonpouecopHa enexkTposHa Texuika | 20/17 | 4/0 | 4/2 12/15 | [1.2]
7 | Tema 7. 3aCTocyBaHHs[ HAHOTEXHONOTH Y | ¢/ 17 | 5/ 6/17 [1,2]
nprIago0y Iy BaHHI
8 | Tema 8. N IlepcnexTuBn POSBUTKY | ¢/1 | 5/ 6/17 [1,3]
HAHOTEXHOJIOT i ,
Pasom roaux 90/135 |18/0 (18/4 54/131




Temu HNPaKTHIHHX 3aHATH

MeTta npakTHYHUX POOIT - 3aKPIIUICHHS 3HAHb TEOPETHMYHOrO Marepiaiy,
3100yTTS HABMYOK JTOCIIDKEHHS Ta PO3POOKH LU(PPOBUX CHCTEM KEPYBaHHS Ta
00poOKkM 1HpOopMAIIii.

ij:'; Tiﬁ“ Ki:;:;ilc:b HaiimenyBanHs podoTH JIiTe];aTyp
1 13 2 DynepeHu [1],[2]

2 2 2 OnHommapoBi ByTJIEIeBl HAHOTPYOKU [1], 3]

3 3 5 E:;leﬁgigzi ByIJIeLleBl  HAHOTPYOKH  Ta (11, 121. 3]
4 4 4 Hocnimxenns epekry «Jlotoca» [1], 2], [3]

JlochiIkeHHST MOZIeJTi CHCTeMH HEHPOHHUX KiJT [12]
6 6 4 f;;gég;{(;ﬂ;{b 3MIiHM CTaHy TIOBEPXHI MpH (11, [21. [3]
Ycboro ronvH 18

KounrtposasbHi poboTn

KoHTpobHI poOOTH 3 TEOPETUYHOI YACTUHU PO3HOALICH] TAKUM YHHOM:

Ne Ne Tema KOHTpPOJIBHOI po0oTH KinbkicTn
3/m | Temu BapiaHTiB
1 1-3 | Buay Ta TEXHOJIOTT CTBOPEHHS HAHOCTPYKTYP 30
2 4-7 | CyyacHi HaHOMAaTepiaju Ta iX 3aCTOCYBaHHSI 30

IepeJik iIHAMBIAYaJbHUX TA/a00 IPYNOBHUX 3aBJIAHb

KypcoBux Ta po3paxyHkoBo-rpadgiuHmx polIT y ObOMYy  Kypci
HenepeadaueHo; caMoCTiiiHa poOoTa CTYIEHTIB MICTUTh HACTYTIHE:

— mpopo0Ka JEKIIHHOro Marepiany 3riHO 3 KOHCIIEKTOM Ta JITEPaTyporo;

— MIArOTOBKA A0 ONUTYBAHHSI, KOHTPOJIBHHUX POOIT;

— CaMOCTIiHE BHMBYCHHS YAaCTHMHH TEOPETUYHOIO Marepially 3riHO 3
PEKOMEHI0OBAHOKO JIITEPATYPOIO;

—  CKJIQJCHHS KOHCIEKTIB;

— BUKOHAHHS 3aBJaHb 1HAUBIAYAJTLHOTO XapaKTepy.



V KPUTEPII OLIITHIOBAHHS

Ilepesiik 000B’A3KOBUX KOHTPOJBHHX TOYOK /[JISl OLIiHIOBAHHS 3HAHD
CTYACHTIB ICHHOI GopMHU HABYAHHS

XapakTepucTHKAa KPUTEPIiB 10CSITHEHHSI

Ne | Haspa i KopoTKui 3micT Max .
. pe3yJIbTATIB HABYAHHS JJ151 OTPUMAHHS
3/m KOHTPOJILHOI'0 3aX0AYy 0aniB . . . .
MAKCHMAJIbHOI KIJIBKOCTI 0a1iB
1 2 3 4
1 CtyneHT 31aTHUI IPOIEMOHCTPYBATH

KPUTUYHE OCMUCIIEHHS JIEKLIIHHOTO Ta 1o3a
JeKLifHOTrO MaTepiany, Opatu kBaiiikoBaHy
y4acThb y IUCKYCli 3 HABEACHHSIM

Dynepenu 12 aprymenTauii. CTyJeHT BUKOHAB JOCII PKEHHS
XapaKTEPUCTHK CHCTEM MPOBOANUTH aHATI3
OTPUMAaHUX Pe3yJbTaTiB, a TAKOXK HABIB
apryMEHTOBaHI BIATOBI/Il HA YTOYHIOBAJIbHI Ta
JOAATKOBI 3aMMUTaHHS BUKJIA1a4ua

2 CtyneHT 31aTHUI IPOIEMOHCTPYBAaTH
KPUTUYHE OCMUCIIEHHS JIEKL[I HHOTO Ta 1032
JeKiifHOrO MaTepiany, OpaTu kBai(ikoBaHy
OnHoImAapoB1 ByIJIELEBI 12 y4acThb y IUCKYCli 3 HABEACHHIM

HAHOTPYOKH aprymenTauii. CTyJ€HT BUKOHAB JOCII PKEHHS
MPOBOIUTH aHAJI3 32 KPUTEPISIMH CTIHKOCTI, a
TaKO HaBIB apTyMEHTOBAHI BiATIOBI/I HA
3aIMTaHHS BUKJIA/1a4a Ta KOJIET.

3 CtyneHT 31aTHUI IPOJIEMOHCTPYBATH
KPUTUYHE OCMUCIICHHS JIEKL[ THOTO Ta 1032
Bararomaposi BYTJICIIEBI JIEKIIHHOTO MaTepiany, Opatu kBatiiKOBaHY
HAHOTPYOKH Ta 12 y4acThb y IUCKYCli 3 HABEAEHHSIM
HAHOBOJIOKHA aprymenrauii. CTyJeHT BUKOHAB

TOCIIIPKEHHS, a TAKOK HaBlB apTyMEHTOBAaHI
BIAIIOBII HA 3alIUTAHHA BUKJIanaya Ta KOJEr.

4 CtyneHT 31aTHUI IPOIEMOHCTPYBAaTH
KPUTUYHE OCMUCIIEHHS JIEKLII HHOTO Ta 1o3a
JeKLiifHOro MaTepiany, Opatu kBaiiikoBany
Jocmi mxeHHs edexTy 12 y4acThb y TUCKYCli 3 HABEACHHSAM

«Jlotoca» aprymenrauii. CTyI€HT BUKOHAB
TOCIIIPKEHHS, a TAKOK HaBlB apryMEHTOBAaHI
BIATIOBIl Ha YTOYHIOBAJIbHI Ta JOJATKOBI
3aIMTaHHsI BUKJIAa4ya

5 CtyneHT 31aTHUI IPOJIEMOHCTPYBATH
KPUTUYHE OCMUCIIEHHS JIEKLIIHHOTO Ta 1Mo3a
JeKifHOrO MaTepiany, OpaTu kBai(ikoBaHy
y4acTh y IUCKYCli 3 HAaBEAEHHIM

Jocmi mKeHHs Mozenl 12 aprymenrauii. CTyIeHT BUKOHAB

CHCTEMH HEHPOHHHX K1 {HAMBI Iy aJIbHE 3aBIaHHS 3 IPOBOANTH aHAJI3
KOHCTPYKTHBHHUX Ta TEXHOJIOTIYHUX
0COOJIMBOCTEN MOAEI, a TAKOK HABIB
apryMEHTOBaHI BIATIOBI/Il HA YTOYHIOBAJIbHI Ta
JOAATKOBI 3aIMUTAHHS BUKJIA1a4a Ta KOJIET.




1 2 3 4
CTyneHT 3maTHUI MPONEMOHCTPYBATH
KPUTHYHE OCMHCIICHHS JIEKLII THOTO Ta 1M03a
JeKLiifHOrO MaTepiany, Opatu kBaiidikoBaHy
JlocmiKeHHsT 3MiHH CTaHy y4acTh y IUCKYCli 3 HAaBECHHIM
MOBEPXHI IPU HAHECEHHI 12 aprymenrauii. CTyJ€HT BUKOHAB JOCIPKEHHS
ITAP MPOBOANTD aHAJI3 KOHCTPYKTUBHUX Ta
TEXHOJIOTIYHUX OCOOJMBOCTEN, a TAKOK HABIB
apryMEHTOBaHI BIATIOBI/Il HA YTOYHIOBAJIbHI Ta
JOJIATKOBI 3aMUTaHHS BUKJIaa4ya
7 | KourponpHa pobora 1 3a 14 CTyneHT BiAMOBIB HA BCI MUTAHHS
JIEKIITHUM MaTepiaioM KOHTPOJIbHOI POOOTH 3 JIEKII HHOTO MaTepiany
8 | KonrponbHa pobora 1 3a 14 CTyneHT BIAMOBIB HA BCI MUTAHHS
JIEKII THUM MaTepiaioM KOHTPOJIbHOI POOOTH 3 JIEKIII HHOT'O MaTepiany
IToTouHUI KOHTPOJIb 100(x0,5)
[TincymMKoBUl KOHTPOITb CTyeHT BUKOHAB TECTOBI Ta PO3PAXyHKOBO-
rpadiuHl 1HIUBIMYy aJTbHI 3aBIAHHS Ta HABIB
100(x0.5) apryMeHTOBaHI pinnopim Ha CUTyaIlliiHI
3aBaaHHA, IO BIANMOBIOAIOTE MIPOTPAMHUM
pe3yJIbTaTaM yCITITHOTO HaBYaHHS 3
IUCLIUIUIIHU «
Bceboro 100

Ilepesiik 000B’A3KOBUX KOHTPOJBHHX TOYOK [JIsl OUiHIOBAHHS 3HAHb

CTYJACHTIB 3209HOT ()OPMU HABYAHHS

Neo Ha3pa i kopoTkwii 3mict | Max XapakTepuCcTUKA KPUTEPIiB
KOHTPOJIBHOTO 3aX0/ly OastiB JTOCSATHEHHS
pE3yJIbTATIB HABYAHHS IS
OTPUMAaHHS
MAaKCHMAJIbHOI KUIBKOCTI OaJTiB
1 TecrToBa KoHTposibHa | 40 | 3mo0yBay BHIIOI OCBITM BHKOHAB
poboTa, sika BHKOHYETHCS TECTOBI 3aBJIaHHS, [0 BiAMOBIIAIOTH
CTYJEHTOM 1HAWBIAYaTbHO OPOrPaMHUM pe3yJbTaTaM HaBYaHHS
B cuctemi Moodle 3 JUCLUILTIHA
2 [TnceMoBHi 3amiK 60 | CTyoeHT BHKOHAaB  PO3paxyHKOBI
3aBJaHHs OUIETYy, IO BiANOBIAAKOTH
OPOrpaMHUM pe3yJbTaTaM HaBYaHHS
3 nucurrutiag « OuiHka €(hpeKTUBHOCTI
MPOCKTHUX PIIICHBY
Beboro 100 -

[TifCyMKOB1 OL[IHKK 3a CEMECTP B LIJIOMY MEPEBOAATHCS 32 HALIOHAIBHOKO
mkanoro Tta mkanorw ECTS BiamoBigHo 10 Tabnwil nepeBoay, sika BU3HAYAETHCS
aitounM B JIJIMA  TONOXKEHHST MPO OpPraHi3amiid HABYAIBHOTO TMPOLECY B
KPEAUTHO-MOIYJIbHIA CUCTEMI MiArOTOBKU (haxiBI(iB:




PeiiTuHrOBa O1lIHKA Y HamiOHAJNBHIN mIKaJIi Y mkanai ECTS
90-100 BiaMiHHO (3apax0BaHO) A
81-89 J1oOpe (3apaxoBaHoO) B
75-80 JloOpe(3apaxoBaHo) C
65-74 3a70BUIBHO (3apax0OBaHO) D
65-64 3a10BLILHO (3apaxOBaHoO) E
30-54 He3anoBiibHO (HE 3apax0BaHO) FX
0-29 He3anoBiibHO (HE 3apax0BaHoO) F

JUIs OTpUMaHHS TO3WUTUBHOI OLIHKA 3 JWUCUMUIUIIHA CTYJCHT TOBHHEH
CKJIaCTH BCI MOJYJII Ta OACPXaTH HE MEHIIE HDK 55 OaniB CyMapHOi OLIHKH.
CTyneHT, SKWid Ha TPOTA31 TPUMECTPY CKIIAB BCl MOAyHdi 1 HaOpaB HE MeHuIe 55
OamB CyMapHOi OIL[IHKKA, Ma€ NPaBO OTPUMATH MiACYMKOBY OIL(HKY 1 Oymu
JOMYIICHUH A0 1ICTIUTY.

Pesynprat mnpuiioMmy ek3ameHy OWOIHIOWOTBCS 3a 100 — OanpHORO
PEUTHHTOBO MIKaAJIOK. [Ipy OLIHIOBaHHI PE3yJbTaTIB BUKOPUCTOBYETHCS TAKOXK
Hal[lOHAJIbHA 5- OaibHA MIKAJNA Ta BHINECHABEACHA TAOIULS TIEPEBOAY 3 AIKOYOTO B
JUJIMA T1OJIO’)KEHHST TPO  OpraHi3alifo HaBYAIBHOIO MPOLECY B KPEAMTHO-
MOAYJIbHINA CUCTEMI MIATOTOBKH (PaxiBILiB.

Kpurepii ouinoBanHa cOpMOBAHOCTI NPOrpaHUX pe3yJbTATIB
HABYAHHS i 4aC¢ MiICYMKOBOT0 KOHTPOJIIO

TunoBi He10/1IKH, SIKi 3MEHINYIOTH
CuHTe30BaHUIl ONMC KOMIIETEHTHOCTI PiBeHb JOCSTHEHHSI IPOTPAMHOIO
pe3yJIbTATY HABYAHHS

1 2

75-89% — CTyAEHT NPUIYyCKAEThCS HE3HAUYHUX
MOMHJIOK y OIMUCI MPUKJIATHUX aJTOPUTMIB Ta
KOMIT FOTEPHUX METONIB 3a7a4, HEAOCTATHBHO
NOBHO BHU3HAYa€ MNPUKIAJHUA  HAYKOBO-
CTaTUCTHUYHUM 3MICT HAYKOMETPUYHUX
CHiBBITHOIIEHb, HEMOBHOK MIPOI pO3yMi€e
MepeBard Ta HEHOJIKU 3aCTOCOBAHOI MOe,
NPUITYCKAETBCSI ~ HECYTTEBUX  (DAKTUYHHUX
NOMWJIOK TIPU BHUTJIyMaueHHI PO3PaxyHKOBO-
rpadiyHUX  pe3yNbTaTiB Ta  BHU3HAYCHHI
TOYHOCTI JOCIIJIKYBaHHS OOYHCITIOBAIBHUX

KorniTusHi:

- CTYZIeHT 34aTHUN MPOAEMOHCTPYBATH 3HAHHS
1 pO3yMiHHSI OCHOBHUX METOIIIB Ta aJrOPUTMIB
PO3B’sI3KYy 3a7a4 MOJAETIOBAHHS MMPHUKJIAJTHUX
HAYKOBHUX JOCJI’KEHb;

- CTYZI€HT 3[aTHUN MPOAEMOHCTPYBATH 3HAHHS
1 pO3yMiHHSI OCHOBHHMX METO/IIB Ta aJrOPUTMIiB
KOMIT FOTEPHOTO PO3B’SI3Ky TMPOEKTYBaHHsA Ta
CUHTE3Y amapaTHuX  3aco0iB CUCTEM

METO/IIB
aBTOMATH3ALl |
ks 60-74% — CTyAEHT HEKOPEKTHO (OPMYJIFOE
- CTYZICHT 3[1aTHUI POAEMOHCTPYBATH 3HAHHS ,
. . QITOPUTMU  Ta  METOAM  PO3B’ sI3aHHS
i pO3yMiHHS OCHOBHHMX OOYHCIIOBAJIbHUX :
: ) ) NpaKkTHYHUX 3a7a4 Ta POOUTH  CYTTEBI
METOMIB Ta KOMIT FOTEPHHX aJTOPUTMIB B o
MIOMHJTKH y 3MICTi MOZIEJTIOBAHHSI,
pamMKax NPAKTUYHOT'O 3aCTOCYBaHHSI :
. NPUIYCKAETbCS MOMHJIOK TMPU MPOEKTYBaHHI
NpOrpaMyBaHHsS MPOrPAMOBAHUX  JIOTIYHHUX ;
) BJIACHOT'O KOMIT FOTEPHOTO AITOPUTMY,
KOHTpOJIEPiB
NPUCYKAETHCS rpyoux MIOMUJIOK y

BUTJIYMAueHHI Ta PO3paxyHKax, a TaKOXK MpH
oopmienHi mpakTU4HOI podoTH




merme 60% — CTyAEHT He MOXKe OOTpyHTYBaTH
CBOIO TO3MLIK TMOCHUJIAHHAM Ha KOHKPETHHI
AITOPUTM PO3B’SI3aHHS NPAKTUYHUX 33734,
HETIOBHO BOJIOZI€ METOIUKOI0 PO3PAaxXyHKIB, HE
MOXe caMocTiiiHO mimibpatn  HEOoOXinHY
eneMeHTHy 0Oa3y amapaTHuUX 3aco0iB  Juis
CHCTEM aBTOMaTh3amii Ta  PO3pPaxyHKOBI
METOOM, HE MaE€ HAJIEXKHOI ysABU IIPO
BUTJIYMAa4YeHHsI OJIEP’KAHHUX PE3YJIbTATIB

AdexTusHi:
- CTYICHT 3[aTHUI KPUTHYHO OCMHCIIOBATH
Marepian JeKIiHHNX Ta abo adopaTopHUX

3aHATH, APTryMEHTYBAaTH BJACHY IO3MLIIO,
CIIPOMOXKHUH  OIIHUTH  apryMEHTOBAaHICTh
BUMOI Ta KOMIIETEHTHO JUCKYTyBaTh Yy

npodeciiHOMY Ta HAyKOBOMY CEPEIOBHIII;

- CTYACHT 3[aTHUH KPEaTHBHE CIIiBIPALFOBATH
13 IHIIMMH CTYOEHTaMH Ta BHKJIAJa4deM;
iHiLiroBaTH 1 OpaTu y4acTb y KOHCTPYKTHBHIH
Ta ApPryMEHTOBaHIH OHUCKyCll, PO3IUIATH
IIIHHOCTI KOJIEKTHBHOI Ta HAyKOBOi €THUKU Y
cept MPUKJIAAHUX 3arajlbHOHAy KOBUX
JOCII IPKEHb

75-89% — CTyHeHT MpUIYyCKAETbCS MEBHUX
JOTIYHUX TIOMUJIOK B apryMeHTauii BIAacHOI
MO3UIII B AUCKYCISIX HAa 3aHATTSAX Ta MiJ 4ac
3aXUCTy JTADOpAaTOPHUX Ta 1HIUBIIYaJIbHUX
PO3paxyHKOBHX 3aBlaHb, BIIYYBaE TIEBHI
CKJIATHOCTI Y TOSICHEHH] (paxiBIFO Ta KOJeram
MEBHUX MOAPOOUIL Ta OKPEMHUX aCIEKTIiB
npodeciiinoi mpodiemMaTrKu
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60-74% — CTy#EHT NPUNYCKAETBCS 1CTOTHUX
JOTIYHUX TOMUJIOK B apryMeHTauii BIacHOI
MO3UIIii, BUSIBJISIE HEAOCTATHIO 1HII[IATHUBY [0
y4acTi y JUCKYCISIX Ta 1HOUBIAyaJIbHUX
KOHCYJIbTALIsIX 3a HAsABHOCTI CKJAOHOCTI Y
BUKOHAHHI JJaOOPaTOPHUX Ta IHIUBIAYaJIbHUX
3aBIaHb, BIAYYBAa€ ICTOTHI CKJIAIHOCTI TpPHU
nosicHeHH! (paxiBio abo HedaxiBIO OKpPeMHUX
acrekTiB mpodeciitHol mpodieMaTHKu

MmeHie 60% —  cTyAeHT 3A4aTHUN
MPOAEMOHCTPYBAaTH  BUIBHOTO  BOJIOMIHHS
JOTIKOK0 Ta apryMEHTAll€l0 y BUCTYMAx, He
BUSIBJISIE 1HIMIATUBU 10 y4acTi y npodeciiiuiii
IVCKYCli, IO KOHCYJBTYBaHHS 3 MpPOOJIEeMHHX
NUTaHb  BHUKOHAHHS  JIaDOpaTOpPHUX  Ta
IHOUBIQyalbHUX  3aBAaHb, HE  3MaTHUH
MOSICHUTA ~ He(axiBIIO CYTh  BIAMOBIJHUX
npobiieM mnpodeciitHOl MISTTBHOCTI; BUSIBJISIE
3HEBAry 0 €TUKH HABYAJBHOI'O MPOLIECY

HE

IMcuxomoTOpHI:

- CTYyJI€HT 3[aTHUH CaMOCTIHHO MpAaLOBaTH,
po3pobisiTu OpHTTHAJIbHI BapiaHTH
IHOUBIQyalbHUX  pIlIeHb,  BIEBHEHO  Ta
KBaJi(piKOBAHO 3BITYBaTH MPO HUX;

- CTYZIEHT 3JaTHUH CHOKIHHO Ta 30CEPEIKEHO

ClHigyBaTH  METOOWYHHM  MIAXOAaM 1O
MPUKJTATHUX PO3PAXYHKIB,
- CTYNEHT 3JaTHUH TOBHOK  MIPOIO

75-89% — CTyHeHT MpUIYyCKAETbCS MEBHUX
MOMHJIOK Y  CTaHAAPTHUX  METOAMYHUX
MAXOMax Ta BIOYyBae YCKJIAOHEHHS MPU iX
momudikamii 3a 3MIiHM BUXIIHUX YMOB
HABYAJIBbHOI a00 MPUKJIAJAHOI CUTYaIlil

60-74% — cTyneHT BiAYyBa€ YCKJIAAHEHHS MPH
mMoudikarii CTaHAAPTHHUX METOAUIHUX
iAXO/IB 32 3MIHU BUXIAHUX YMOB HAaBUYAJIbHOI
abo mpuKIagHOl cuTyarii




KOHTPOJKOBATH PE3YJIBTATU BJIACHUX 3yCUJIb Ta
HaMaratucsa ONTHMAJIbHO KOPUT'YBaTHU CBO1
BJIACHI 3y CHILIS

meHIe 60% — CTyAeHT He3JaTHHI CaMOCTIITHO
3M1CHIOBATH TIOMIVK Ta OMPAIIOBAHHS METO/IIB
Ta ANTOPUTMIB PO3B’sI3aHHsA 3az1ad4,
BUKOHYBaTH IHOUBI Ay aJIbHI 3aBIAHHS,
NPOSIBJISIE O3HAKU aKaIeMiduHOi He chopMoBaHi
HABUYKH CAMOOLIHKH PE3yJIbTATIB HABYAHHSA 1
HABUYOK MIKOCOOMCTICHOI ~KOMYHIKamii 3
NPUNAHATTS ~ AONOMOTM 3 BUIIPABIICHHS
NOTOYHOI CHUTyalli He AOOpOYECHOCTI MpH
MIArOTOBLI  IHAMBIAyaJIbHUX  3aBIaHb  Ta
BUKOHAHHI KOHTPOJBHUX POOIT




VI 3ACOBU OINIHIOBAHHA

Ne | Ha3Ba i kopoTkuii 3miCT . . .
XapakTepucTHKa 3MICTY 3aC001B OLI HFOBAHHS

3/ | KOHTPOJILHOTO 3aXOAy

- ONMUTYBAHHS 32 TEPMIHOJIOTIYHAM MaTepiajioM, LIO BiIOBIJA€E
1 3axUCT MPaKTUYHUX TeMi podoTH;

pobit - OLIIHIOBAHHS apTyMEHTOBAHOCTI 3BITY J1aOOpaTOPHUX 3aBAAHb;
- OLIIHIOBAHHSI aKTHBHOCTI Y4aCTi Y AUCKYCISIX
. - CTAaHAPTU30BaHI TECTH;

2 | KontpomnbHi pobotu nap ’

- aHAJIITHYHO-PO3PAaXyHKOBI 3aBJAHHSI

[TincyMKoBUiT KOHTPOITb

- CTAaHAAPTU30BaHI TECTH,
- AHAJII THYHO-PO3PaxXyHKOBI 3aBIAHHS
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