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1. Mporpama HaBYanbLHOI AUCLUNIIIHN

1.1. Onuc HaBYanbHOI AMCUMUNIIiHN, iI MeTa, NpeaMeT BUBYAHHSA Ta pe3yribTaTu
HaBYaHHs

OcCBITHI KOMIOHEHT (HaBYajdbHA JUCIUILUTIHA) TEeXHOMOriYHi cuctemm y
BUPOOGHULUTBI € JUCIUIUIIHOIO, 1[0 BHU3HAYA€ MICIE TEXHOJOTTYHUX CHUCTEM Y
Cy4acHOMY BUPOOHMIITBI Ta 3aBIaHHsA, SK1 MOCTalOTh mepes (axiBueM mij yac ix
excrutyatanii. Ileit ocBiTHiM koMmoHeHT (OK) mae cucteMatu3yBaTH Ta OCTaTOYHO
chopMyBaTH KOMIIETEHTHOCTI TOB’si3aHI 3 TMPOEKTYBAHHIM, EKCIUTyaTalli€lo,
PEMOHTOM Ta YTHII3alI€}0 TEXHOJOTIYHUX CHUCTEM OYJb-SKOi CKJIaJHOCTI, HOTO
OKpEeMHX CHCTEM Ta IIJICHCTEM, KOMIIOHCHTIB Ta ejeMeHTiB. [li Jac BUBYCHHS
JUCHUIUTIHMA 3/100yBadi BUIIIOI OCBITH MOTTHOJICHO BUBUAIOTh MPU3HAYEHHS, CKJIA]] Ta
3aCTOCYBaHHS OKPEMHUX KOMIIOHCHTIB TEXHOJIOTIYHOTO OOJIaJHAHHS Ha MPHUKIaIi
HANCKIQAHIIIMX TEXHOJOTIYHUX CHUCTEM [IJIi CTBOPCHHS BHCOKOKOHIIEHTPOBAHHMX
NOTOKIB €HEeprii, IO 3aCTOCOBYIOTbCS Ha BHPOOHMIITBI, Ta MICTATH OKpIM
TPAIUIIMHAX MEXAHIYHUX, CJIICKTPUYHUX, I[THEBMATHYHUX Ta TiJpaBIidHUX,
EJIEKTPOHHUX MIJICUCTEM 1€ ¥ ONTUYHY MiJcucTeMy, IO 3abe3nedye (popMyBaHHSA
IHCTpYMEHTa Yy BHUIUIAAlI JIa3€pHOrO0 TPOMEHS — JIA3€PHOTO TEXHOJIOTTYHOTO
oOJ1aTHaHHS.

CyyacHe JazepHe TEXHOJIOTI1YHE OOJlaHAHHSA SIBIslE COOOI0  CKIJIAJIHE
CIIOJIyYeHHS ~ ONTUYHMX, CJICKTPUYHUX Ta  EJIEKTPOHHUX, TETUIOOOMIHHHX,
ra3onpokavyBajIbHUX, ra3opo3psIHuX, BaKyyMHUX, MEXaHIYHHUX Ta
eJICKTPOMEXaHIYHUX, BUMIPIOBAJIbHUX €JIEMEHTIB, MPUCTPOIB, arperariB Ta CHCTEM.
Ve g komOiHalisg 3abe3nedyro HajliliHy, 0€3BIAIMOBHY Ta TPUBAIY €KCIUTyaTalliio 3
OTPUMAHHSAM TOTPIOHOI SKOCTI BUTOTOBJIEHOI mpoaykiii. [IpoekTyBaHHS Takoro
oOnaHaHHS B YMOBax MOTped Cy4acHOTO PUHKY, 3 ypaxyBaHHSIM TEHICHIIT HOTO
CerMEHTAallll, € CKJIaIHAM ONTHMI3AIliiHUM 3aBIaHHAM. 3HAHHSA OyJIOBH CHCTEM
TEXHOJIOTIYHOTO OO0JIaJIHAHHS Ta METOJIB PalliOHATBHOI eKCIUTyaTallii Ta PEeMOHTY
HeoOXimHI  ¢axiBIsIM Ha  BHPOOHMIITBI, i€  BIOPOBAIKYEThCS  CydacHa
BHCOKOC(EKTUBHA TEXHOJIOT1s.

PO3BHTOK TEXHOJOTIYHUX CHUCTEM 3IINCHIOETHCS MPHU TMOCTIHHOMY HIBUIKOMY
YAOCKOHAJICHH]1 JIKEPeJl BHCOKOKOHIICHTPOBAHWX TOTOKIB, IMIJICHCTEM, BY3IB Ta
MPUCTPOiB  Bci€i  0OpoOMIOBanbHOI CHUCTEMH. BuKOpUCTaHHS Ha  MPaKTHUIl
OCHOBOTIOJIOXKHHUX 3HAHB MOTPEOy€E TOJATKOBOTO IIJIECIIPSIMOBAHOTO O3HAHOMIICHHS 3

HOBHMH TEXHOJIOTTYHUMU CUCTEMaMU Ta CydyaCHUM TEXHOJIOTTYHUM YCTAaTKyBaHHAM.



1.1.1. MeTa HaB4YanbHOI ANCLUUNIIIHN

HaBuanpHa gucuuiuliHa MPUCBAYEHA MIATOTOBLI CTYJEHTa O CaMOCTIHHOTrO
TBOPYOI'O BHPIIMIEHHS CHUCTEMU TUIOBUX 3aBJaHb [ISJIBHOCTI [JIsi BUKOHAHHS

BUPOOHUYMX (PYHKIINA HA MTOCaAl TeXHIYHOIro (paxiBUsI-MeXaHika.

1.1.2. OcHOBHIi 3aBAaHHA HaB4YasribHOI AUCUMUNAIHU

BuBueHHs OCBITHROTO KOMIIOHEHTa mependadae (GopMyBaHHS Ta PO3BUTOK Y
31100yBayiB BUILOI OCBITH KOMIETEHTHOCTEH, Mepe0aueHuX OCBITHBOIO MPOTPaMoIo
IHXXMHIPUHT 3BaplOBaHHS, Na3epHMX Ta CMOpPiAHEHMX TEXHOMOrIN, sika po3pobiieHa 3
ypaxyBaHHsaM CTaHAapTy BUINOI OCBITU YKpaiHu: nepiiuil (6akamaBpChbKuii) piBEHb,
rany3b 3HaHb G MexaHiuHa iHXeHepif, cremiaibHICT, G9 MpuknagHa MexaHika.
3aTBEp/KEHO 1 BBEJIEHO B JIiI0 Haka3oM MIiHICTEpPCTBA OCBITH 1 HAyKU YKpaiHH BiJl
20.06.2019 p. Ne 865.

[Ticas 3acBO€EHHS OCBITHHOI'O KOMIIOHEHTA 3/100yBay BHILOI OCBITH Ma€ HaOyTH
HactynHi KOMIIETEHTHOCTI 3riiHO 3 BHMOraMu OCBITHBO-TpO(dECciitHOi
POTrpaMH IiJITOTOBKH

(https://osvita.kpi.ua/sites/default/files/opfiles/131_OPPB_IZLST_2022.pdf):

3arajabHi komneTeHTHOCTI (3K)

3K 1 | 3paTHICTh 10 aOCTPAKTHOTO MHUCJICHHS, aHAJI3y Ta CUHTE3Y

3HaHHS Ta pO3yMIHHS MIPEAMETHOI 00J1acTi Ta PO3YMiHHS MpodeciitHOT
3K2| .
TiSUTBHOCTI

3K 3 | BMiHHS BUSIBJISITH, CTABUTH Ta BUPIIIYBaTH MPOOIEMU

3K 4 | 3naTHICTh 3aCTOCOBYBATH 3HAHHSA Y MPAKTUYHUX CUTYAIIIsX

CrneniaabHi (¢paxosi, mpeamerHi) kommneTeHTHOCTI (PK)

3/aTHICTh aHaJi3y MaTepiaiiB, KOHCTPYKIIIH Ta MPOIIECiB HA OCHOBI
@K 1 | 3aKkoHIB, TEOPiil Ta METOIB MAaTEMATHUKH, PUPOTHUINX HAYK 1 MPUKIATHOT

MEXAHIKH




31aTHICTh POOUTH OLIIHKU MapaMeTpiB Mpale3JaTHOCTI MaTepiaiis,
KOHCTPYKI[I} 1 MalllMH B €KCIUTyaTalllfHUX yMOBaxX Ta 3HaXOAUTH
OK 2 | BIANOBIIHI pillIEHHS JIJIs1 3a0€3MEeUeHHsI 3aJTaHOT0 PIBHS HAIMHOCTI
KOHCTPYKIIiH 1 IpOLIeCiB, B TOMY YHCII 1 32 HASIBHOCTI JEAKO1

HEBU3HAYEHOCTI

3MaTHICTh 3/11MCHIOBATH ONTUMAJILHUM BUOIP TEXHOJOTTYHOTO 00JIaTHAHHSI,
OK 4 | KOMIUIEKTaIII0 TEXHIYHUX KOMIUIEKCIB, MaTH 0a30B1 YSIBJICHHS PO

npaBWiIa iX eKcIuTyaTali

31aTHICTh 3aCTOCOBYBATH KOMIT FOTEPU30BaH1 CUCTEMH MPOEKTYBaHHS
(CAD), Bupo6uunrsa (CAM), imxenepaux pociigxensb (CAE) ta

OK 7
crienianizoBaHe MPUKIAJIHE IporpaMHe 3a0€e3MeUeHHs IS BUPIIIICHHS

iH}KeHepHI/IX 3aBAaHb 3 HpI/IKJIaZIHO'l' MEXaHIKH

3/1aTHICTH 10 MPOCTOPOBOTO MUCJICHHS 1 BIITBOPEHHS MPOCTOPOBUX
®OK 8 | 00’€KTiB, KOHCTPYKIIIM Ta MEXaHI3MIB Y BUTJISA1 MPOEKIIMHUX KPECIeHb Ta

TPUBUMIPHUX TE€OMETPUYHUX MOJIeTIEH

3IIaTHiCTI> KOHCTPYHOBATU OKpCMi CJIICMCHTH Ta BY3JI TEXHOJIOTTYHOT'O
O6J'Ia,IIHaHHH, IMPOEKTYBATH KOMIIOHCHTHU KOMILIEKCIB Ta CKJIagaTHu

@K 19 o .
TCXHOJIOI'TYH1 CUCTCMH JIAI BUPIIICHHA 3aBAdHb BI/IpO6HI/IHTBa y

3BapIOBaHHI, Ja3ePHUX Ta CIIOPIAHEHUX TEXHOJIOTIAX

[Ticms BWBYEHHS OCBITHROTO KOMIIOHEHTa 3100yBad BHIIOi OCBITH Mae€
npogemoHcTpyBatd Taki PE3YJIBTATU HABYAHHS 3rigHo 3 BuUMOTamu

OCBITHBO-TIPOQECIHHOT TPOTPAMH I ATOTOBKHU:

CTBOpPIOBATH 1 TEOPETHYHO OOIPYHTOBYBATH KOHCTPYKIIii MaIlIuH,
PH 6 MEXaHI3MiB Ta iX €JIEeMEHTIB Ha OCHOBI METO/IIB IIPUKJIATHOT MEXaHIKH,
3arajJbHUX MPUHIUITIB KOHCTPYIOBAHHS, TEOPii B3aEMO3aMiHHOCTI,

CTaHIAPTHUX METOAUK PO3PAXyHKY JeTaley MalluH

3HaTH KOHCTPYKIIii, METOJMKH BUOOPY 1 pO3paxyHKY, OCHOBH
PH 10| oGcyroByBaHHS 1 €KCIUTyaTaIlii MpyuBOIiB BEPCTATHOTO 1

POOOTOTEXHIYHOT'O 00JIaTHAHHS




Po3ymiTu npuHIunmu podoTu CUCTEM aBTOMATH30BAHOT'O KEPYBaHHSI
PH 11 | rexHonOriyHUM 00J1aIHAHHSM, 30KpEMa MIKPOTIPOLIECOPHUX, BUOUpATH Ta

BUKOPUCTOBYBATH ONTHUMaJIbHI 3aCO0M aBTOMAaTUKU

HaBuuku npakTHYHOTO BUKOPUCTAHHS KOMIT FOTEPU30BAHUX CHUCTEM
PH 12| npoexryBanus (CAD), ninroroBku BupooHuuTsa (CAM) Ta iHKEHEpHUX
nocaimkens (CAE)

PH 14 3niiiCHIOBATH ONTUMANILHUM BUOIp 00JIaHAHHS Ta KOMILUIEKTAII O
TEXHIYHUX KOMIUIEKCIB

3aBIaHHAM HABYAJIbHOI AMCIMIUIIHM 3T1THO 3 BAMOTaMH OCBITHBO-TIpO(deciitHoi
MPOrpaMu € 3aCBOECHHS CUCTEMH 3HAHb TA YMIHb:

3HaHHA:

® OCHOBHHX BUMOT JIO JDKEPET BUCOKOKOHIICHTPOBAHMX TIOTOKIB;

e OyJ0BH JKepesa BUCOKOKOHIICHTPOBAHUX MOTOKIB PI3HUX THIIIB;

® MCTOAWKH BHOOPY ONTHUMAIBHOTO JDKEepela BUCOKOKOHIIEHTPOBAaHUX
MIOTOKIB JiJIs1 0OPOOKH MaTepiaiis;

® TCHJCHIIN CTBOPEHHS TEXHOJOTTYHUX CUCTEM;

® OCHOBHMX BUMOT JIO0 TEXHOJOTIYHUX CUCTEM,;

e iacudikallli TEXHOJIOTIYHUX CHUCTEM;

® [IPUHIIMUITIB TOOYIOBH TEXHOJOTIYHUX CUCTEM PI3HHMX THIIIB.

YMiHHA:

e OOIpYHTOBYBaTH BHOIp ONTHMAIBHOTO JDKEpeIa BHCOKOKOHIIEHTPOBAHUX
MOTOKIB It 0OpOOKH MaTepiatis;

e OOrpyHTOBYBaTH BHOIp CKJIaAy TEXHOJOTIYHUX CUCTEM PI3HUX THIIIB.

1.2. NMpepeKBi3uTK Ta NOCTPEKBI3UTU AUCLMNIIIHU (MicLe B CTPYKTYPHO-NOTiYHIN

cxeMi HaBYaHHSA 3a BiANOBIAHOK OCBITHLOK NPOrpPamMoto)

JIns  yCIINIHOTO 3aCBOEHHS MaTepiany AWCIUIUIIHA HEOOXITHI 3HAHHSA Ta
yMiHHS, $KI 3700yBad BWINOI OCBITH HaOyBa€ TiJi 4ac BHUBYEHHS HOPMATHBHUX
muciuiuniH - « TeXHOJOoTisE KOHCTPYKIIWHUX MaTepianiBy, «Marepialo3HaBCTBOY,
«lmwxenepHa Ta  Komm’rorepHa rpadika», «lHdopmartukay, «MeTpooris,
cTtanjapTu3zaiis 1 ceprudikamisn», «TeopetnuHa mexanika», «Teopis MexaHi3MIB 1
MamuH», «Jletasi MamMH 1 OCHOBM KOHCTPYIOBaHHS», «ENeKTpoTexHika 1
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eJIEKTpOHIKa», «MexaHika piquHu 1 razy», «MexaHika MaTepialiB 1 KOHCTPYKIIIi»,
iHmmx OK, 1o nepenyoTs BUBUEHHIO 1IOTO.

B nopaneumiomy, 3HaHHs, HanOaHi 3700yBayeM BHILOT OCBITH IIiJ] Yac 3aCBOEHHS
i€l  JUCLUMIUIIHM, BUKOPUCTOBYBATUMYTbCA TMpPU HAaBUYaHHI Ha  JIpyromy
(MaricTrepcbKOMy) OCBITHBOMY PiBHI 20O MiJl YaC BUKOHAHHS MMOCAJ0BHUX 3aBJIaHb Ha

BUPOOHHUIITBI, Y KOHCTPYKTOPCHKOMY OIOPO TOILIO.

1.3. 3micT HaBYanbHOI AUCUUNIIHU

OcBiTHIA KOMIIOHEHT (HaBYaJbHA JUCIUIUIIHA) CKJIAJAEThCS 3 HACTYMHUX
O3B!

Po3aia 1. 3aranbHa XapaKTepUCTHKA TEXHOJIOTIYHUX CHCTEM

Temal.l. Mera Ta 3amadi BuBYeHHs aucHMIUliHA. CKJIaJ TEXHOJIOTIYHOI
CUCTEMU.

Temal.2. TeHueHiii poO3BUTKY TEXHOJOTIYHUX cucteM. Kracudikarris
TEXHOJIOTIYHUX CHCTEM.

Temal.3. OCHOBHI BUMOTH JI0 TEXHOJIOTIYHUX CUCTEM.

Po3ain 2. IlpyHunnu 0yA0BHM iHTErPOBAHUX TEXHOJOTTYHUX CHCTEM

Tema 2.1. baratoomnepartiiti TEXHOJIOT1YHI1 CHUCTEMMU. KoMm061HO0BaHI1
TEXHOJIOT1YH1 CUCTEMHU.

Tema 2.2. TexHONOriYHI CHCTEMH 3 TMPOMHUCIOBUMH pobOoramu. ['Hyuki
00po0ITFOBaIbHI CUCTEMU.

Po3aia 3. /’xepesia BUCOKOKOHIIEHTPOBAHUX MOTOKIB

Tema 3.1. TBepaoTisi TEXHOJIOTIUHI JIA3€PH.

Tema 3.2. HamiBnpoBiIHHUKOBI Ta BOJIOKOHHI JTa3epH.

Tema 3.3. T'a30po3psiHi TEXHOJOTIYHI Jla3epu: 3arajbHa XapaKTePUCTHUKA,
knacudikaris. ['a3opo3psani nazepu 3 Audy31HHAM 0XOIOHKEHHSIM POO0YO0i CyMiTIi.

Tema 3.4. T'azopo3psimHi Ja3epu 3 KOHBEKIIHHUM OXOJOJDKEHHSM po00Yoi
cyminri (TmonepeyHe MpoKadyBaHHS ).

Tema 3.5. T'azopo3psimHi 7azepyd 3 KOHBEKIIHHUM OXOJOJDKEHHSM po00Yoi
cymili (TOB3/I0BKHE MPOKAYyBaHHS).

Tema 3.6. T['azopo3psiaHi KaMepHu HIBUIKONPOTOYHUX JIA3€PIB.

Tema 3.7. OnTuyHUN pEe30HATOP Ta30pO3PSAIHOTO JIazepa.
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Tema 3.8. CucrteMa razoo0MiHy MIBUIKOIPOTOYHOTO Ja3epa.

Tema 3.9. T'azoguHamMiyHMil TpakT WIBUAKONPOTOYHOro Jaszepa. llpokauni
3ac00M MIBUAKONPOTOYHUX JIA3€PIB.

Tema 3.10. Cuctema 0XOJIOIKEHHS Ta30pO3PSIAHOTO Jla3epa.

Tewma 3.11. Bubip texHosoriunoro nazepa. OCHOBHI BUMOTH JI0 TEXHOJOTTYHHUX

J1a3epiB.

1.4. HaBuyanbHi maTepianu Ta pecypcu

TeXHOIOTIYHI CUCTEMU 3 JKEpeslaMi BUCOKOKOHIICHTPOBAHUX JKEPEN SHEPTii €
HaNCydJacHIIUM 00JIaJHAHHSM, 1[0 CTPIMKO Ta IMOCTIHHO PO3BUBAETHCS, 3’ SIBIISIIOTHCS
HOBI JpKepena  eHeprii, BIPOBAKYIOThCS Marepianv 3  HaJA3BUYAHHUMU
BJIACTHBOCTSIMHU. lle MpHU3BOAMTH A0 IIBHUAKOTO Ta IMOCTIHHOTO PO3BHTKY Tally3i,
oOJaHaHHS MOBHICTIO 3aMIHIOETHCS, MOJICPHI3Y€ETHCA Ta MEPEPOOIISIETHCS.

3rajatu xoua O 30BCIM HEIIOJABHIO TIOSIBY Ha TEXHOJIOTIYHIA “apeHi”
BOJIOKOHHUX JIa3epiB, 5K1 3a JCCATUIITTA Maike 3MEu 3 PUHKY, 3/1aBAJIOCh BiUHI Ta
HEe3aMiHHI, TeXHOJIOT1uHI cuctemMu Ha 6a3i COz-nazepis.

Bzarani TBepmoTiimi jazepu, SKi ACSKHN Yac 3HAXOIWIUCh B "HEMWIOCTI" y
BUPOOHUKIB Ta BUPOOHMYHMKIB, 3HOB TOBEPTAIOTh OOl To3uIlii jigepiB. | 1e He
JIUIE BOJIOKOHHI, a ¥ JIMCKOBI JIa3epHi cUCTeMHU. | 3p0o3ymisio, IO HOBI JKepena
eHeprii, MPU3BOJAATH O TOTAIBHOTO 3MIHEHHS y KOMIIOHYBaHHI OOJIaJlHaHHS, 0
HOBHUX METOJIIB Ilepeadi eHeprii B 30Hy 00pOOKH TOIIIO.

TakuMm 4YMHOM, MailKe KOXKHOTO POKY 3’SIBJSETHCS HOBHHM TPEHI Yy po3poOir
TEXHOJOTIYHUX cucteM. lle moTpeOye MIOPIYHOrO 3MIHEHHS Ta JOMOBHEHHS
JEKIIMHOTO MaTepially, MOCHJICHHS AaKIEHTIB Ha OJHI CHUCTEMU Ta NPHUIUICHHS
MeHIoi yBaru iHmMM. Tak 3apa3 1 BiAOYyBa€ThCs, KOKHOT'O HABUYAJIBLHOTO POKY
3100yBad BUIIOI OCBITH OTPUMYE OHOBJICHI HABYAIBHO-METOIMYHI MaTepiaim.

Bxe koTpumii pik 3MINIye€TbCA KUTBKICTh HaBUaJbHUX MarepiamiB y Oik
MPOBENICHHS PO3pPaxyHKiB KOMIIOHEHTIB OOJIallHAaHHA Ta O3HAHOMIIGHHS 31
CTaHIapTU30BAHUMH KOMIUICKTYIOUMMH TEXHOJIOTIYHOTO 00JIaTHAHHS.

VYc¢i HaBYaabHO-METOAMYHI MaTepiaii 3 AUCHUIUIIHK BIAMOBIAHUM YHWHOM

MIrOTOBJICHO Ta PO3MIIIEHO Ha IUIaTGOpMi AMCTaHIIHHOrO HaBuyaHHsA Sikorsky-



Distance, mo sKOro CTyIEHTH, IO MAalOTh BHBYATH JHCHUIUIIHY OTPHUMYIOThH

3aIlIpOHICHHA Ta IMPOXOJATh HABUAHHA.

1.4.1. ba3soBa nitepatypa

1. B. 1. I'puropuyk, II. A. Kopotkos, A. I. Xwxknsk. Jlazepna ¢izuka. [Tekcr]:
nigpyunuk / B. I. I'puropuyk, I1. A. Kopotkos, A. I. Xuxusk. — Kuis: MII «Jlecs»,
1999. — 526 c.

2. T'apamyk B. I1. OcHoBu ¢13uku jnazepis. Jlazepu 1ist TEpMIYHUX TEXHOJIOT1H:
HaBuanbnnii mocionuk. - Kuis: IE3 iMm. €. O. ITatona, 2005.- 244 c.

3. Hy6ntok B.JI. TexHonoriuni cucremu y BUpOOHUUTBI. JlaGopaTopHuii
npaktukyM [EnexktponHuil pecypc] : HaBd. moci0. ang 3100yBayiB MEPIIOTrO
(6akanmaBpChKOTO) PIBHS BHINOI OCBITH 3a OCBIT. Tporpamoro «IHXUHIPUHT
3BapIOBaHHs, JJA3EPHUX Ta CHOpIHEHUX TexHouoriiy cnen. GY Ilpukinagna MexaHika
/ B.JI. Ayonrok ; KIII im. Irops Cikopebkoro — Enexktpon. Tekct. nani (1 daiin). —
Kuis : KIII im. Irops CikopcbKkoro, 2025. — 67 c.
https://ela.kpi.ua/handle/123456789/73757

4. Onemyxk JI. M. KoMoHOBKa JIa3epHOTO TEXHOJOTIYHOTO 00ianHaHHs: Hapy.

rociOH. - K.: HTYVY «KIll», 2014. - 388 c.

1.4.2. [lopaTtKkoBa nitepaTtypa

1. Jlazepni texnomorii: Ilpaktukym. I'. C. Tumumk, I'. B. borartuprosa,
M. C. Mamyta. HaBu. noci6nuk. - K.: KIII im. Iropst Cikopcerkor, 2022.- 124 c.

2. [lymans JI. 1. JlazepHi TexHOMOTIT y MamUHOOYTyBaHHI: HAaBY. TTOCIOHUK IS
CTyJIEHTIB crerianbHOCTi «[Ipukianna MexaHika» JEHHOI, 3a09HOI Ta JUCTaHIIHO]
¢opm HaBuanns / JI. 1. [lymans. — Xapkis: HTY «XI1I», 2020. —109c.

3. AdanaceeBa O. B., JlamazapoBa H. O., ®enmopenxo €. II. Jlazepna
nmoBepxHeBa 00poOka marepianiB / AdanacweBa O. B., Jlanmazaposa H. O., ®enopenko
€. I1. Xapkis: ®OII [TanoB A. M., 2020, 100 c.

4. E. C. I'eBopksn, JI. A. Tumodeera, B. 1. Hepybampkuii, O. M. MenbHuUK.
[aTerpoBani TexHosorii 00pooku matepianiB [Tekcr]: miapyunuk / E. C. I'eBopksiH,
JI. A. Tumodeena, B. I1. HepyOaupkuit ta iH. — XapkiB: YkpAY3T, 2016. — 238 c.,
puc. 56, Tadm. 2.



1.4.3. IHdhbopmauinHi pxepena
1. https://www.sikorsky-distance.org/g-suite-for-education/im3/

2. https://www.edmundoptics.com

2. HaBYyanbHWUM KOHTEHT

2.1. MeTogMka onaHyBaHHS1 OCBITHLOro KOMMOHEHTa (HaB4YarnbHOI AUCLUNIIIHN)

3aaig MOCTIJOBHOTO Ta YMOPSJIKOBAHOTO 3aCBOEHHS MartepialliB JIUCIUIUIIHU

pOSHOIIiJIeHO T'OANHH, K1 BI/II[iJ'IeHO Ha BUBUYCHHSI:

KinbkicTh TO1HH
: TOMY YHUCII
Posnin Bcroro . . i
Tlexuii JlaGopatopHi CPC
3aHATTSA
Poznin 1. 3aranbHa xapakTepucTuka
. 6 2 4
TEXHOJOTTYHUX CUCTEM
Po3znain 2. [puniiunu 6y 10BH iHTETPOBAaHUX
6 2 4
TEXHOJOT1YHUX CUCTEM
Poznain 3. [I)xepena BUCOKOKOHIICHTPOBAHUX
. 42 4 4 34
MOTOKIB €HEePrii
Po3paxynkoBo-rpagiuna pobora 6 6
Ex3amen 30 30
Bcboro roaun 90 8 4 78

2.1.1. OpraHisauif Ta npoBeAeHHSA NeKUiMHUX 3aHATb

[lin wac cemecTpy CTYIAEHT Ma€ MOXJIUBICTH CAMOCTIMHO TOTYBaTHUChH O
JEKIIMHUX 3aHATh, JOCTYN JO Marepialy SKAX BIH OTPUMY€E 3a3[ajeriib Ha
https://classroom.google.com/. [ HameXKHOTrO 3acBOEHHS JICKIi 3700yBad BHINOT
OCBITH Ma€ O3HAHOMHTHCH 3 JICKIIMHAUMH MarepiajaMyd abu MaTH 3MOTY NPUHHSATH
y4acTh y OUCKycCli Ha TeMmy Jekmii. Taka opraHizaimisi 3HAYHO CIPHUSE 3aCBOECHHIO
TEOPETUYHUX 3HAHB.

Temu nekmiiHUX 3aHATh Ta iHGopmaniiHi mxepena (b ta JI — BignmosigHO,

0a3oBa Ta 0JaTKOBA JIITepaTypa) BKa3aHO y HUKYE HaBEJCHIM TabauIIi:
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https://www.edmundoptics.com/

TeMu nekIii, nepeiaik OCHOBHUX MUTaHb, TUIAKTUYHUX 3aCO0IB Ta

TEMHU 3aBranad Ha CPC
1 | 2
Po3aii 1. 3aranbHa XapaKTepUCTHKA TEXHOJIOTTYHUX CHCTEM
1 Merta Ta 3agay4i BUBYeHHA qucuuiuniau. CKi1aa TEXHOJIOTTYHOTO

o01agHaHHS.

Jlitepatypa: [b. 1, 1. 4]

TenneHIii po3BUTKY TexXHOJIOTTYHUX cucTteM. Knacudikarris
TEXHOJIOTTYHOr0 001aJHaHH

Jlitepatypa: [b. 1, 1. 4]

3aBnanusa Ha CPC: MoaynpHUI npuHIMNI Oy0BH TEXHOJOTIYHUX CUCTEM

Jliteparypa: [b. 1]

OCHOBHI BUMOTH JIO TEXHOJIOTIYHUX CHCTEM

Jlitepatypa: [b. 1, 1. 4]

3aBaanus Ha CPC: TexHONOTYHICTh KOHCTPYKITIH TEXHOJIOTIYHUX CUCTEM.
[Toka3HUKK TEXHOJIOTTYHOCTI KOHCTPYKIIT TEXHOJOTTYHOTO 00J1aTHAHHS

Jlitepatypa: [b. 1]

Po3ain 2. IlpyHunnu 0ya0BM iHTErPOBAHUX TEXHOJOTIYHUX CHCTEM

bararoonepaitiiii TEXHOJOT1YHI CHCTEMH.
Jlitepatypa: [b. 1, 1. 4]
3aBnannsa Ha CPC: bynoa 6ararooneparifHux Ja3epHUX KOMILUICKCIB

Jlitepatypa: [b. 1]

KoMOiHOBaHI TEXHOJIOTI4HI CHCTEMHU.
Jlitepatypa: [b. 1, JI. 4]
3apmanns Ha CPC: bynoBa nazep-mipecis

Jlitepatypa: [b. 1]

TexHONOoTIYHI CUCTeMH 3 TPOMUCITOBUMHU poOoTamu. ['HydKi
00pOoOTIOBANIbHI CHCTEMH.

Jlitepatypa: [b. 1, . 4]

3aBnanusa Ha CPC: BynoBa poO0TH30BaHKX JIA3€PHUX CUCTEM

Jlitepatypa: [b. 1]
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2

Po3ain 3. /lxepena BUCOKOKOHIEHTPOBAHUX MOTOKIB eHepril

TBepaOTLIl TEXHONOTTYHI JIa3epH

Jlitepatypa: [b. 1, 1. 2, 1. 3]

3apnanns Ha CPC: TepMmoenekTpruuHa cucTeMa 0XO0JIO0KEHHS TBEPAOTLIOrO
na3epa. J{MCKOBI TBEpIOTLI Jlazepu

Jlitepatypa: [ b. 2]

HamniBnpoBiJTHUKOBI Ta BOJIOKOHHI Jiazepu

Jliteparypa: [b. 1, 1. 2, 1. 3]

3apnanns Ha CPC: Ilpunumn 1ii Ta KOHCTPYKIIiS HAMIBIPOBITHUKOBHUX
pUIAIIB.

Jlitepatypa: [ b. 2]

["a30po3psiaH1 TEXHOJIOTIYHI JIa3epy: 3arajibHa XapaKTepUCTHKA,
kinacudikaiis. ['azopo3psani nazepu 3 AUPY31HHUM OXOJIOIKEHHIM
po60uoi cymiri.

Jliteparypa: [b. 1, b. 2, I1. 4]

3aBnannsa Ha CPC: baratokanansni CO2-nazepu 3 Audy3iitHuM
OXOJIOKEHHSIM.

Jlitepatypa: [b. 1, b. 2]

10

I"azopo3psaHi Ja3epu 3 KOHBEKIIMHUM 0XOJIOKEHHAM poO0U0i CyMmiITi
(momepeyHe MpOKavyBaHHS)

Jlitepatypa: [b. 1, b. 2, [1. 4]

3aBnannsa Ha CPC: baraTokananbhi ogHonpomeneBi C0z-mazepu

Jlitepatypa: [b. 1, b. 2]

11

I"azopo3psaaHi Ja3epu 3 KOHBEKIIIMHIM OXOJIOKEHHSAM poO0U0i CyMmiIi
(MOB30BXKHE MTpoKauyBaHHs). ["a30p03psiIHI KaMepHu BUIKOTPOTOYHUX
na3epiB

Jlitepatypa: [b. 1, b. 2, [1. 4]

3asnanns Ha CPC: Ontnunuii pesonarop mianapuoro CO2-nazepa .
["azopo3psaHi KamepH 3 CeKI[IOHOBAHUMH €JIEKTPOIaMH

Jlitepatypa: [b. 1, B. 2, /1. 4]
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2

12

OnTryHuN pe30HATOp ra30pO3PSAAHOTO Ja3epa.
Jlitepatypa: [b. 1, B. 2, [1. 4]
3apnanns Ha CPC: Ilpuctpoi BUBEIEHHS IPOMIHHS 3 JIJA3€PHUX PE30HATOPIB

Jlitepatypa: [b. 1, B. 2, [1. 4]

13

Cucrema raz000MiHy HIBUIKOIPOTOYHOIO Jia3epa.
Jlitepatypa: [b. 1, B. 2, [1. 4]
3apnanns Ha CPC: CnocoOu crabinizanii XIMIYHOTO CKJIaay ra30BOi CyMillll

Jlitepatypa: [b. 1, b. 2, I1. 4]

14

lMazonuHaMivHMI TPAaKT MIBUIKOIPOTOYHOTO J1a3epa.
Jlitepatypa: [b. 1, B. 2, [1. 4]

3apnanns Ha CPC: BtpaTu THCKY B ra30JJuHaMiYHOMY KOHTYPI
HMIBUAKOMPOTOYHOTO Ja3epa

Jlitepatypa: [b. 1, b. 2, [1. 4]

15

[TpokauHi 3aco0H MBUAKOMPOTOUHUX Ja3€PiB.

Jlitepatypa: [b. 1, b. 2, I1. 4]

3apnanns Ha CPC: BTpaTu THCKY B ra30uHaAMIi9YHOMY KOHTYpI
IIBHJIKOITPOTOYHOTO JIazepa

Jlitepatypa: [b. 1, b. 2, [1. 4]

16

Cucrema 0XOJOKEHHS Ta30pO3PATHOTO J1a3epa.

Jlitepatypa: [b. 1, b. 2, [1. 4]

3aBnanusa Ha CPC: TepMoenekTpuyHa cucTemMa 0XOJO0KEHHS TUIAaHAPHUX
na3epiB

Jlitepatypa: [b. 1, b. 2, [1. 4]

17

Bubip Texnomnorignoro nazepa. OCHOBHI BUMOTH J0 TEXHOJOTIYHUX
Ja3epiB.

Jlitepatypa: [b. 2, JI. 4]

3aBnanusa Ha CPC: [lopiBHsUIbHA XapaKTEPUCTUKA TEXHOJIOTTUHUX JIa3epiB

Jlitepatypa: [b. 2, /1. 4]

18

[linBeneHHs MACYMKIB y BU3HAUCHHI MICIISI TEXHOJIOTTYHUX CUCTEM 3

KOHIICHTPOBAHUMH JIXKE€pEIaMu €Heprii y Cy4yaCHOMY BUPOOHUIITBI.
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2.1.2. OpraHi3auif Ta npoBeAeHHA nabopaTopHUX 3aHATb

J11s1 3aCBOEHHS] KOHKPETHUX 3HAHb, OTPUMAaHHS HABUYOK Ta YMIHb BUKOHYIOTHCS
nabopaTtopHi poOOTH MiJ Yac SKUX BUBUYAIOTHCS OyJ0Ba, MPUHIMI A1l Ta TEXHIUHE
o0cIyroByBaHHs TBepAOTUIMX Ja3epiB. IliAroroBka 10 nabopaTOpHUX 3aHATH
noyisirae 'y oQOpPMIICHHI MPOTOKONY JUIsi BUKOHAHHS JiabopaTopHOi poOOTH Ta
O3HAHOMJIEHHI 3 TIE€PeNIIKOM IHCTPYMEHTIB Ta MarepiajiB JJid BHUKOHAHHS
3aIyIaHOBaHUX 3aBJaHb. [li1 yac miArOTOBKHU 0 MPOBEACHHS J1aOOpaTOPHUX POOIT,
BUKOHAHHS J1a0OpaTOpHUX POOIT Ta MIATOTOBKM TMPOTOKOJIB Ta 3BITY, 3700yBadyi
BUIIOT OCBITH MalOTh KOPUCTYBATUCh BKa31BKAMU HaBYAJILHOTO MOCIOHUKA (quB. 1. 3

0a30Boi JiTEpPATypH).

No KinbkicTp
o/ Hasga naGoparopuoi po6oTu ay IUTOPHUX
rOJIMH
1 | KoHcTpykilist 1a3epHOi TEXHOJIOTTYHOT YCTAHOBKHM Ha 0a3i 1

TBEPAOTLIOTO Jia3zepa

2 | ByioBa KkBaHTOpHA BUIIPOMiHIOBaYa TBEPOTIIOTO 1

TEXHOJIOTTYHOT'O Jla3epa

3 | KoHcTpyKInist €1eMeHTIB ONITUYHOTO pe30HATOpa 1

TBEPJOTIJIOT0 TEXHOJOTTYHOTO JIa3zepa

4 | Cuctema 0XOJI0/KeHHS TBepAOoTLIOrO asepa «KBaHT-15» 1

2.1.3. Po3paxyHkoBo-rpacdiyHa poboTa
Meroro nmanoi  pospaxyHkoBo-rpadiuyHoi pobotu (PI'P) € po3poOka

TEXHOJIOTIYHOTO TIPOLIECY Ja3epHOTO 3BAapIOBaHHS JeTaledl KOHCTPYKIii, IO
BHU3HAYAETHCA 3T1THO 1HAUBIyaIbHOTO 3aBJaHHs, Ta MICTUTh HACTYITHI 3aBIaHHS:

® JIOCTIANTH OCOOTUBOCTI MIPOIECY JIA3EPHOTO 3BAPIOBAHHS,

® BU3HAYUTH  OCOOJMBOCTI  JIA3€PHOTO  3BApPIOBAaHHS  KOHCTPYKI[IMHUX
MarepialliB, 3 SKUX BUTOTOBIICHO 3BapIOBaHi JIeTall;

® pPO3paxyBaTH PEKUMH 3BAPIOBAHHS MPOIMOHOBAHOI KOHCTPYKIIIT;

® pPO3pOOUTH HOBHM TEXHOJOTTYHUI MPOLIEC HA OCHOBI HABEJIEHOT'O THUIIOBOTO;
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e o0paTh Ja3epHU BUNPOMIHIOBAY JJi1 3AIMCHEHHS  PO3pPOOJIEHOTO
TEXHOJIOT1YHOTO MPOIIECY;

® CIPOEKTYBAaTH TEXHOJOTIYHE YCTaTKyBaHHS [UIsl Ofmepalii J1la3epHOro
3BapIOBAHHS;

® pO3paxyBaTH ONTHYHY CHCTeMYy (OKYyCyBaHHsS Ja3epHOrO TPOMIHHS Ta
PO3pOOUTH 11 KOHCTPYKIIIIO;

® BUKOHATU KOMIIOHYBaHHS Ja3epHOI TEXHOJOTTYHOT CUCTEMHU.

2.1.4. [IOTOYHUIA KOHTPOJSIb PiBHA 3aCBOEHHSA 3HaHb

3a0e3nedeHHs MOTOYHOTO KOHTPOJIIO PIBHS 3aCBOIOBAHOCTI 3HATh Bi110YBa€ThCS
MIPOBEJICHHAM TECTIB, SIK1 37/00yBay BUIIOi OCBITH Ma€ MPOXOAUTH peryisipHo. Koxxen
TECT MICTUTh MUTAHHS 3 BIAMOBIIHOI JIeKIlii. KUIbKICTh TUTAaHb Y TECTI 3MIHIOETHCS B
3aJIEKHOCTI B1JI TEOPETUUHOTO MaTepiaiy JEeKIIii.

TakuM YuHOM, TIiCHS PO3MJSAY TEOPETUYHUX JICKIIHHUX MaTepiaiB, ix
00TrOBOPEHHS Ta BIJIMOBIICH HA yCi1 MUTAHHS MIOAO 3MICTY JIEKIii, 3100yBau OTpUMY€E
NOCWJIaHHd Ha TecT, W00 po3MimleHo y Google classroom. 3n00yBauesi
HOB1JIOMJIIETBCSL TEPMIH BUKOHAHHS TE€CTOBOro 3aBlaHHs. OILlIHKa 3ajekaTUME He
JMILIE B MPaBUIIBHOCTI NPOXOJKEHHS TECTy, a ¥ BiJ TepMiHy HOro BHKOHAHHS

(muBuCh 1. 2.3.2).

2.2. CamocrTinHa po6oTa cTyaeHTa — 3406yBaya BULWOI OCBITH

Posmonin 3arampHoi KimbkocTi TommH CPC, mo BuIUIgeTbcs 3100yBayeBi
HaBEJICHO Y TaOIHII:

No . .
A/ Bun camocTiiinoi po6oTu Kinekicts rogun CPC
1 | 3acBo€HHS TEOPETUUHUX 3HAHB JICKI[IWHUX 3aHATDH 12

[TinroToBKa MaTepiamiB 1010 TPOBEACHHS

2 . 10
nabopaTopHUX pooiT

BukonaHHS po3paxyHKiB MO0 PO3PAXyHKOBO-

rpadigaoi podoTH

4 | BukoHaHHS po3paxyHKOBO-TpadiuyHOI poOOTH 6

5 | IligroToBka /10 eK3aMeHY 30
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2.2.1. MiproToBKa A0 NeKWiMHUX 3aHATb

[Tix yac cemecTpy 3100yBau Ma€e CaMOCTIMHO TOTYBATUCH J10 JICKI[IHHUX 3aHATD,
JOCTYIl J0 MaTepialy SIKMX BIH OTpUMY€E 3a3faieriib Ha Google classroom. [ls
HAJICKHOTO TPOBEICHHS JIEKIli CTYJEHT Ma€ O3HAMOMHUTHCh 3 JIEKI[IHHUMHU
Martepiaiamu sl MOXJIMBOCTI IPUUHATTS y4acTi y OOrOBOPEHHI TEMU JIEKIIii. 3ais
aKTUBHOIO 3ajyyeHHs 3700yBaya 10 3aCBOEHHS Marepiaiay JIeKIs 3a3BUYaid
MPOBOJUTHCSA y BUIIIANI JUCKYCIHHOrOo o00roBopeHHs. lle mom’s3aHO 3 Maoro
KUIBKICTIO CITyXauiB Ta MOXJIMBICTIO 3allydeHHSI KOXKHOTro J0 Jnuckycii. Came Taka
oprasizailisi 3Ha4HO IMOKPAIIy€e 3aCBOEHHS TEOPETUYHUX 3HAHD Ta HE J1a€ MOMJIMBOCTI
3100yBaueBl BIACUIITHCH Y KYTKY.

Opranizariisi TpoBeJCHHS JIEKIIIHHUX 3aHATH 1]l YaC OYHOT'O Ta JUCTAHIIIHOTO
HaBYaHHS CKJIAJA€THCS 3 KUIBKOX €TaIIiB:

1. He mi3Hime HiX 3a TpU JIHI JO TMPOBEJCHHS JEKIIHHOTO 3aHATTS 3700yBadi
OTPUMYIOTh KOHCIICKT 3 TCOPETUYHUM MaTepialioM, 1110 MiISITae 3aCBOEHHIO.

2. o mowaTky JEKIIMHOTO 3aHATTA 3100yBayli MalwTh O3HAMOMHUTUCH 3
KOHCIIEKTOM Ta MiATr0TYBaTH MUTAHHS II0JI0 BMICTY TEOPETUYHOTO MaTepiamy.

3. Ha moyaTKy MOTOYHOTO JIEKI[IHHOTO 3aHSTTSA BUKJIAJau OKPECIIOE TEeMAaTHUKY
Ta BIJNOBITa€ Ha TMWUTAaHHS 3700yBauiB, $Ki BUHUKIM TiJ] Yac CaMOCTIHHOT
MITOTOBKH.

4, Tlicns mpoBeaeHHsS JICKIIMHOTO 3aHATTS 3100yBadl BUKOHYIOTH TECT IIOO
MMOTOYHOI TeMHU JIEeKIli Ta OTPUMYIOTh OIlIHKY, IO BH3HA4Ya€ CTYIHL 3aCBOEHHS

MaTepiaiiB JIEKIIii i 9ac 0OTOBOPEHHS Ha JICKI[ITHOMY 3aHSTTI.

2.2.2. NiproToBKka Ao nabopaTopHUX 3aHATb

ITim gac mWiATOTOBKHM 10 JIaOOpaTOpPHHMX 3aHATH 3700yBa4 Ma€ MiATOTYyBaTH
BIJIMTOBITHAM YHWHOM IMPOTOKOJ JTaOopaTOpHOI poOOTH Ta MATOTYBAaTH IHCTPYMEHTH

Ta MaTepiaJ'II/I J0 BUKOHAHH 3aIlJIaHOBAHUX 3aBAAdaHb.

2.3. Bumoru po opraHisauii Ta npoBeAeHHA HaBYaHHA Ta MeTOAUN KOHTPOJIO

2.3.1. Bumoru o opraHisauii HaBYaHHSA

BuknaganHs OCBITHBOTO KOMIIOHEHTa 0a3yeThCs Ha 3arajbHO MNPUHHATHX

HOpMax Ta 3a TPaJULIMHUMU TpaBUJIaMH, $IKI CIOHYKalOTh 3700yBauiB OyTH
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3alliKaBJIEHUMU B OTPUMAHHI 3HAaHb 3 AMCLUMIUIIH, L0 BU3HAYAIOTh iX MpodeciiiHi
KOMIIETEHIIII0 Ta MpUAaTHICTh. Cepes UX MpaBuil BaXKJIUBUM, ajie HE BU3HAUAIBHUM,
€ MPaBUJIO BIJIBIIYBAaHHS yCIX BHJIIB 3aHSATh, SIK YMOBH 0€3MOCEPEAHBOTO KOHTAKTY 3
BUKIIQJaueM JUIsl 3aCBOEHHA 3HaHb, TNEPEHHSATTS JOCBIAYy TIPOIECYy TBOPIHHS,
KyJbTYpH Ta MPUHIMUIIIB T1IHOTO MOBOJIKEHHS Ta TOJIEPAHTHOCTI Y BIJIHOCUHAX.

B ocHOBy BHKIaIaHHA JAWCHMIUIIHM TIOKJIAJE€HO CHUCTEMHMH MIiAXIA [0
BUPIIICHHS] TUMOBUX 3a/lady [ISUIBHOCTI JJii BUKOHAHHS BUPOOHMYMX (PYHKIIIM.
HaB4yanHS KOMITJIEKCHOMY BHUKOPHCTAHHIO 3HaHb Ha OCHOBI CHCTEMHOTO IMiIXOMy
J03BOJIUTH 3/100yBayaM OINAHYBaTH METOJIW TPOEKTYBAHHS OKPEMHX TPUCTPOIB
(mpgcucreM) Ta BCi€l TEXHONOrIYHOI OOpOOHOI CHCTEMH B IJIOMY, BIIYYTH
TPYJAOMICTKICTh, CKJIQJHICTh Ta BIAMOBIAAIBHICTh MPOEKTHO-KOHCTPYKTOPCHKUX
poOiT, OaraToBaplaHTHICTb pIlIE€Hb, HEOOXIJHICTb BHOOPY HANpAMY MOLIYKY
ONTUMANBHOTO BapiaHTa KOMIIOHYBaHHS ¥ YMOB paIliOHaJbHOI EKCIUTyaTallii
oOJ1aTHaHHS.

B yMoBax HayKOBO-TE€XHOJIOTIYHOI PEBOJIIOII, sSKa TMaHY€ Y CBITI, XKUTTEBUM
IIUKJ CYYaCHMX TEXHOJIOTIYHMX CHCTEM CTa€ 3HAYHO MEHIIUM, HDK TEpMiH
npodeciiiHoi AisbHOCTI (axiBil. | TOMy 3HAaUYHYy YacTHHY HaBYJIBHOTO Yacy
IpPUCBAYCHO He (hakToNOTIuHIM 1HpOpMaIlii, a KOHIENTyalbHIH a00 CMHUCIOBIH, 00
Tpeba 3acBOIOBATH HE CTUIBKM 3HAHHS, YMIHHS Ta HAaBUYKH, CKUIBKH OMaHOBYBATH
criocoOr MHCIICHHS, PO3BUBATH 1HTEJEKTYaJIbHI 34aTHOCTI. Taka poOoTa MepeBOIUTh
OyIib-sIK€ 3HAHHS 3 MTACMBHOTO CTaHY B aKTUBHHU. [[poro morpedye cydacHa cuTyaris
HAa pUHKY TMpaii, W0 I1HTEHCUBHO 3MiHIO€Tbea. IliaroroBka ¢axiBiiB Mae
OpIEHTYBATUCh HA MOOUIBHICTh Ta 3MIHHICTH COIIIAIBHOI Ta BUPOOHUYOI JiSTBHOCTI.
Bce 1ie Bumarae Bin (axiBIsl HE CTUIBKH BOJIOJITH MEBHOIO iH(MOPMAIIIEIO, CKITBKA
BIICBHCHO BUKOPUCTOBYBATH 1i y HECTAH/IAPTHUX CHUTYAIlIfX.

ITim gac mpoBeacHHS YCIX BHAIB 3aHATh IO3WTHBHA AKTHBHICTH 3/100yBadyiB
BU3HAYAETHCA BUKIAJA4eM Ta, 3a3BUWYail, BIUIMBATUME Ha OCTATOYHHHA PE3yJbTaT
BUKOHAHHS NOCTaBJICHOTO 3aBAaHHA. KUIbKICTh 320X0UyBaJIbHUX OalliB BU3HAYAETHCS
y 1. 2.3.2. 3a HEBUacCHE Ta HCNpaBWIbHC BHUKOHAHHS 3aBJIaHHS, 32 BHECCHHS
JIECTPYKTHBHOI CKJIaJ0BOi y MPOBEIEHHS OyAb-sIKOTO BHIY 3aHITH 3700yBad MOXeE

"HAropoPKyBaTUCH" BiJIMTOBIAHOO KUIBKICTIO mTpadHux Oanis (1. 2.3.2).
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[Ilomo 3acTocyBaHHA IUIAHUIETIB, MOOUIBHUX TeNe(OHIB Ta 1HILIOI €1EKTPOHHOI
TEXHIKH Ta rajpkeTiB. OTHO3HAYHO L€ JO3BOJISIETHCA 3 METOI0 MEPErysay MarepiaiiB
3aHATh, KOHCIEKTY JEKLIA TOIIO, MOJETEHHsI CIPUUHATTA MOTOYHOI 1H(pOpMallii,
MOIIYKY BIANOBIAEH Ha TMOCTaBieHl nuTaHHs. lle ayxke KOpUCHO, KOJIM HeE
3aCTOCOBYETHCS 3 METOIO BIJIBOJIIKAHHS ce0€ Ta OTOUYIOUMX B1J METH 3aHATTS.

3axXUCT MOBHICTIO OQPOPMIIEHUX MPOTOKOIIB JIA0OPATOPHUX POOIT, SIK 1 TOBHOTO
3BITY 3 JlabopaTOpHHUX POOIT 3a ceMecTp, 3a3BUYail HE MPOBOAMUTHLCS, TOMY IO YCi
MUTaHHS MDK CTYJAEHTOM Ta BHUKJIAJadeM pO3B’S3YIOThCS IiJ Yac BUKOHAHHA Ta

o OpMIIEHHSI OKPEMUX MPOTOKOJIIB.

2.3.2. Buau KOHTpOno Ta peUTUHroBa cucteMa ouUiHIOBaHHA pe3ynbTaTiB HaBYaHHS

[ToTouHMIT KOHTPOJIB:

- TECTyBaHHS 32 TCOPCTHUYHUMH MaTepiajgaMu JICKIIIHN;

- BUKOHAHHS Ta 3aXMUCT JJA0OpaTOPHUX POOIT;

- BUKOHAHHS PO3paxyHKOBO-TrpadigHOi poOOTH.

CemecTpoBHUl KOHTPOJIB: €K3aMEH.

Peiitunr 3100yBadiB o1iHIOETHCS 3a 1mKajgor 100 Gamis:

Rmax=Fcmax+remax=100.

PeiituHr 3100yBadiB, SKUH BOHU OTPUMYIOTh IIPOTIATOM CEMECTPY CKIATAETHCS 3
OamiB 3a BHKOHAHHA TECTOBHUX 3aBIaHb 3 JIEKIIWHUX 3aHATH, BUKOHAHHSI
J1a00paTOpHUX PoOIT Ta po3paxyHKOBO-TpadiuHoi podotu (PI'P).

1. BukoHAHHS TECTOBHUX 3aB/1aHb:

ITlim vac wHaBuaHHS 3arlaHOBaHO mpoBenecHHS 16 TecTiB. KoxkeHn tect €
€JIEMEHTOM TIEPEBIPKM 3HaHb 3 BIJIMOBIIHOI TEMH JEKIIHHUX 3aHATh. KiJIBbKICTH
MUTaHb y TECTax BIAPIZHAETHCSH, TOMY KOXKHHMHA TECT OIIHIOETHCS 3a Oamammu, IO

HaBEJICHO Y TaOJIHII:

Homep Tecty 1 2 3 4 5 6 7 8
KinpkicTh muTanb 28 40 39 27 38 43 39 35
Makenmanbna | 4 g |\ 55 | o5 | 18 | 25 | 28 | 25 | 23
OLIiHKA, I'T
Homep TecTy 9 10 11 12 13 14 15 16
KinpkicTh muTanb 27 17 43 45 62 30 30 39
Makenmanbna | g | 49 | 98 | 29 | 4 2 2 | 25
OLIiHKA, I'T
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B Tabmumi BKkazaHoO KUJIBKICTh NUTAHB 3 KO)KHOI'O TECTOBOI'O 3aBIaHHS Ta OIIHKA,
AKa BUCTABIISIETbCS 32 YMOBU IPAaBWJIBHOI BIAMOBIJI HA YCI MUTaHHS TECTY. 3T1THO
KUIBKOCTI BIPHO JIaHMX BIAMOBIIEH MPOMOPLINHO BU3HAYAETHCSA MIJACYMKOBA OIIHKA
3a TeCTyBaHHS 3 YpaXyBaHHIM TCPMiHY CKIIaJJaHHS TECTY:

- BUKOHAHHS 3aBJaHHA Yy BiJBeeHUI Ha TecTyBaHHs yac — 100 % Bij o1iHKHM I,
10 BKa3aHO y Ta0JIuIli;

- BUKOHAHHS 3aBJaHHS 13 3alli3HCHHSAM ajie 3 BUKOHAHHSAM Y JICHb MPOBEACHHS
tectyBaHHs — 50 % Bij OLIHKY I, 1110 BKa3aHO Yy TaOIMII;

- BUKOHAHHS 3aBJaHHS 13 3HAYHOIO 3aTpUMKOW — 25 % Big OWIHKHK 1, 1I0
BKa3aHO y TaOJIHIII.

3aranbHa MaKCHUMa/IbHa KUIBKICTh OaliB 3 JIEKIIWHUX TECTIB CTAHOBUTH
2rr=38 6aJiB.

2. BukoHaHHs J1a00paTOPHUX POOIT OLIHIOETHCH:

- 0e3goranHa pobora — 4 6anu;

- € TIEBH1 HEJIOJIIKW y TATOTOBII Ta/ab0 BUKOHAHHI po00TH — 3 0anu;

- BUSIBJIGHO CYTTEBI HEJIOIIKM Y BUKOHAHHI 1HAWBITYyaIbHOTO 3aBAaHHs — 2 0aju;

- poboTa He BUKOHaHa a00 HE 3aXHIIeHa — HE 3apaxOBaHO.

3arajpbHa MakCHMallbHa KUIBKICTH OaiiB 3a BHUKOHAHHS JIA0OPATOPHHUX POOIT
CTaHOBUTH 2l 1=4%x4=16 0aJiB.

3. Po3paxynkoBo-rpagiyna podora:

- BipHO BUKOHaHe 3aBnanHs 3 PI'P — 6 Ganis;

- € TIEBH1 HEJIOJIIKK y TiAroToBIi Ta/abo BukonanHi PI'P — 5 Gauris,

- poO0Ta BUKOHAHA HA HU3BKOMY PiBHI — 4 Oamu.

- poboTy He BHKOHaHO ab0 BHKOHAaHO Ha JyX€ HH3BKOMY pIiBHI — HE
3apaxOBYETHCH.

3arajipHa MaKCHMaJlbHa KUIBKICTH OaimiB 3a BukoHaHHa PI'P craHoButh
rerp=6 0aJiB.

MakcumasibHa KUIBKICTh OaiiB IcCmax, SIKY CTYAEHT MOXKE€ HAOpaTh NpPOTATOM
CEMEeCTpPy CTAaHOBHUTB:

rcmax=) rr+) ra+rerp=38+4x4+6=60 Oais.
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[Ipu BincyTHOCTI 3100yBauya Ha HABYaJIbHOMY 3aHATTI Ta €K3aMEHI 4Yepes
MOBAXH1 MPUYHUHHM, 3100yBay MOBUHEH HE MI3HIIIE HACTYITHOTO JAHS MOBIJIOMUTH PO
1le BUKJIa1a4a (JIeKaHat) Ta IPOTATOM TPhOX JIHIB IMICIs BUXOJy Ha HABYAHHS MOJATH
MIITBEPKYI0Ul TOKYMEHTH.

YMOBOIO TOMYCKYy J0 €K3aMEHY € BUKOHAHHS TECTOBUX 3aBlIaHb, 3apaxyBaHHS
ycix naboparopHux po6iT Ta PI'P. CraproBuii pedTuHr Mae OyTH HE MEHIIE
26 6aaiB: 0,43r cmax.

CryneHTH, sKi MPOMYCTHIIA Yepe3 MOBAXKHI MPUYMHHU J1a00paTOPHi 3aHATTS, 0
noTpeOyYIOTh 000B’SI3KOBOTO BiJIMPAIIOBAHHS, JOMYCKAIOTHCS 10 iX BiAIpPaIFOBaHHS
JUIIE 3a HAasBHOCTI MIATBEP/KYIOUOTO JOKYMEHTY (MEIMYHOI JOBIKH TOIIO),
NOBUHHI X BUKOHATH (BIJIIMPAIIOBATH) Y CHEIlaTbHO BCTAHOBJICHUH /ISl IBOTO Yac y
BHU3HAUYCHOMY KadeIporo MOPSIKY.

MakcuMmalibHa eK3aMEeHaIliiHa OlliHKa CTAHOBHT.

IEmax=40 0aJiB.

Ex3aMeH mij 9ac JUCTaHIINHOTO HaBYAHHS MPOBOIAUTHCS Y BUTIISII TECTOBOTO
3aBiaHHsA. Ha BUKOHAHHS TeCTy BUILIAETHCS OOMEXKEHHI Yac — akaJeMidHa roJuHa.
TecToBi ex3ameHalliifHi TUTAHHS OOMPAIOTHCSA 3 TECTIB, IO CTYJAEHTH BHKOHYBAJU
11T Yac HaIMCaHHs JEKIiHHUX TecTiB. OIiHKa BU3HAYAETHCS MPOIMOPIIIHHO KIJTLKOCTI
NpaBWIBHUX BIAMOBIACH Ha TecToBl muTaHHsA. [Ipuknan po3paxyHKy oIiHku O Tpu
KUTBKOCTI KOHTpOJIbHUX NuTaHb Ky TecTi Ta npaBuiibHuX BignoBinei I1: O=40I1/K.

Ilim yac oyHOro HaBYaHHS €K3aMCH IIPOBOJMTBLCS Y BUIJIAAI BHUKOHAHHS
TECTOBOTO 3aBAaHHS, YCHOTO abo muchbMoBOro ek3ameHy. KoskHe Tpanuiiiine (He
TECTOBE) €K3aMEHaIllifHEe 3aBJaHHS MICTUTh TPU TEOPETUYHHUX 3amuTaHHSA. KoxkHe
3aBHaHHA MICTUThC y Ilepeniky 3anumanb 00 eK3ameHy, SKAA CTYISHTH
OTPUMYIOTHh Ha OCTaHHHOMY JIEKIIifHOMY 3aHATTI. KO)KHE 3amMTaHHS OIIHIOETHCS Y
13 GaniB 3a TAKUMU KPUTEPISIMU:

- «BiAMiHHO», TIOBHA BiAMOBiAL, He MeHIIe 95 % moTrpiOHOI iH(opMarIii, 110
BUKOHAaHA 3TITHO 3 BHMOTaMH JO pIBHA «yMiHb», (TOBHE, OE3MOMUIKOBE
pO3B’si3yBaHHS 3aBaaHHsg) — 13...12 6auis;

- «ay’Ke J00pe», JOCTaTHHO IIOBHA BIiAMOBiNb, He MeHIIE 85 % moTpiOHOI

iH(opmariii, 1Mo BUKOHAHA 3TiIHO 3 BUMOTaMHu OO0 PIBHSA «yMIHb a00 € HE3Ha4H1
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HETOYHOCTI (TIOBHE pO3B’SI3yBaHHS 3aBJaHHS 3 HE3HAYHUMU HETOYHOCTAMH) —
11...10 6ais;

- «100pe», 10CTaTHRO MOBHA BIANOBI/Ib, HE MEHILE /5 %0 NoTpiOHOI 1HPOopMalii,
10 BUKOHAaHa 3TAHO 3 BUMOTaMH [0 PIBHS «yMiHb a00 € HE3HauyHI HETOYHOCTI
(moBHE poO3B’sI3yBaHHS 3aBIaHHS 3 HE3HAYHUMH HETOUYHOCTAMU) — 9...8 0aJiB;

- «3a[10BUIbHO», HENOBHA BIANOBib, HE MeHIIEe 65 %0 moTpiOHOI 1HpOopMalii,
0 BUKOHAHA 3TIHO 3 BUMOTaMH JI0 «CTE€PEOTUITHOTO» PIBHS Ta JEAKl MOMUIKU
(3aBHaHHs BUKOHAHE 3 IEBHUMU HEIOJIKaMu) — 7...6 0aJiB,

- «10CTaTHBLO», HETIOBHA BI/ANOBI/Ib, He MeHIIe 60 %0 nmoTpidbHOI 1HOopMarlii, 1o
BUKOHAHA 3TITHO 3 BHUMOTaMHU JI0 «CTE€PEOTHITHOT0» PIBHSA Ta CUCTEMHI MOMUJIKU
(3aBIaHHS BUKOHAHE 3 TIEBHUMH HEAOJIKaMu) — 5...4 6aJiB,;

- «He3aJ0BLIBHOY», BIJNOBIJb HE BIAMOBIAE yMOBaM JIO0 «3aJ0OBIJILHO» —
0 oauxis.

CemecTpoBull pEUTHUHT BU3HAUAETHCA SIK cyMa 0OajiB 3a BUKOHAHHS yCiX BHUJIB
POOIT mig Yac ceMecTpy Ta eK3aMEeHaIlIitHOTO BUIIPOOYBaHHS:

R=rc+re.
Cyma craproBux (cemecTpoBuX) OamiB Ta OalmiB 3a eK3aMeHalllliHe

BUIIPOOYBaHHS MEPEBOJUTHCS Y 3arajibHy OI[IHKH 3T1THO TaOJIHIIi:

bamu, RD Omninka
100...95 BinminHo
94...85 Jyxxe noope
Memniue 60 He3apoBijiibHo
CraproBuii peiiTHHT MeHlIe 26 6auiB He nonyuieno

Po0ouy nporpamy HaB4YaJIbHOI JUCUMILTIHU (cHjiadyc):

Craaneno:  crapuuii Bukianau Jlyontok Biktop JleoHimoBuy

YxBajneHo: kadepa Jia3epHOi TEXHIKK Ta (I3UKO-TEXHIYHUX TEXHOJIOT1H
(mpotokon Ne 16 Big __ wepBus 2025 p.)

IHoromkeno: meroanyna komicisi HaBuanbHO-HayKOBOTO 1HCTUTYTY
Marepiajgo3HaBCcTBa Ta 3BaproBaHHd iMeH1 €. O. [laTona
(mporokoit Ne 9/25 Bin  deprHs 2025 p.)
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