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1. Mporpama HaBYanNbLHOI AUCUUNNIHN

1.1. Onuc HaB4YanbHOI AUCUMNNIHWK, iT MeTa, NpeAMeT BUBYaHHA Ta pe3ynbTaTu
HaBYaHHSA

OcBiTHII1 KOMIIOHEHT (HaBuYajbHA JUCLUILUIIHA) TexXHOMOriYHi cuctemu y
BUPOGHULUTBI € JUCIUIUIIHOI, IO BHU3HAYA€ MICIIE TEXHOJOTIYHUX CHUCTEM Y
Cy4acHOMY BHPOOHMIITBI Ta 3aBJIaHHsI, SIKI MOCTAIOTh mepes (axiBIeM IiJ 4yac ix
excruryaranii. Lleit ocBiTHiil komnoHeHT (OK) mae cucreMaruzyBaTd Ta OCTaTOYHO
chopmyBaTH KOMIETEHTHOCTI TMOB’S3aHI 3 TMPOEKTYBaHHSM, EKCILTyaTalll€lo,
PEMOHTOM Ta YTWII3AII€I0 TEXHOJOTIYHUX CHUCTEM OYyIb-fKOI CKJIAIHOCTI, HOTO
OKpPEMHUX CHUCTEM Ta MIJCUCTEM, KOMIIOHEHTIB Ta eleMeHTiB. [lin uyac BUBYEHHS
JTUCITUILIIHT 37100yBadi BHIOT OCBITH MOTJIMOJIEHO BUBYAIOThH NTPU3HAYCHHS, CKJIa/ Ta
3aCTOCYBaHHSI OKPEMUX KOMIIOHEHTIB TEXHOJIOTIYHOTO OOJIaJIHAHHS Ha TMPUKIIAJI
HAWCKJIQHIMUX TEXHOJOTIYHUX CHUCTEM JJIi CTBOPEHHS BHCOKOKOHIIEHTPOBAHUX
NOTOKIB €Heprii, II0 3aCTOCOBYIOThCS Ha BHPOOHUUTBI, Ta MICTATh OKpPIM
TPaAMIIIHHUX MEXaHIYHUX, CJEKTPUYHUX, ITHEBMAaTHYHUX Ta TiIpaBIidHUX,
€JICKTPOHHMX ITIJICHCTEM IIe ¥ ONTHYHY IMJICHCTEMY, 10 3abe3nedye (hopMyBaHHS
IHCTpyMEHTa Yy BUIJIAI JIA3€PHOTO TMPOMEHS — JIA3€PHOTO0 TEXHOJOTIYHOTO
o0JaTHaHHS.

CydacHe J1a3epHe TEXHOJIOTIYHE OOJIaHAHHS SBISE COOOK  CKIIaJIHE
CIIONydEHHSI  ONTHYHHUX, CJNEKTPUYHUX Ta  CINEKTPOHHHUX, TEIUIOOOMIHHUX,
ra3onpoKavyyBaIbHUX, ra30pO3psIHHUX, BaKyyMHUX, MEXaHIIHUX Ta
€JICKTPOMEXaHIYHUX, BUMIPIOBATLHUX €JIEMEHTIB, MPUCTPOIB, arperaTiB Ta CHCTEM.
VYes ug koMmOiHamis 3a0e3nedyro HajiliHy, 0€3BiIMOBHY Ta TPHUBAITy €KCILIyaTaIliio 3
OTPUMAHHAM IOTPIOHOI SIKOCTI BHUTOTOBJICHOI MpoayKIlii. [IpoexkTyBaHHS TaKoro
oOyagHaHHS B yMOBaX MOTPEO CyYacHOTO PHUHKY, 3 ypaxyBaHHAM TEHACHIII HOTO
CerMeHTaIli, € CKJIaJHUM ONTUMI3AIlIMHUM 3aBJaHHSAM. 3HaHHS OYJIOBH CHUCTEM
TEXHOJIOTIYHOTO O00JIaTHAHHS Ta METOJIB PAaIliOHAJTBHOI EKCILTyaTalii Ta PEeMOHTY
HeoOXigH1  ¢axiBUsIM Ha  BUPOOHHUIITBI, [JI€  BIPOBAIKYETHCS  CydacHa
BHCOKOC(EKTHBHA TEXHOJIOTIA.

PO3BUTOK TEXHOJOTIYHUX CUCTEM 3IINCHIOETHCS TMPHU MOCTIMHOMY HIBUIKOMY
YIOCKOHAJICHHI JI)Kepel BHUCOKOKOHIIGHTPOBAHUX IMOTOKIB, MIJICUCTEM, BY3JIB Ta
OpUCTPOIB  BCl€El  0OpOOMIOBAIbHOT CHCTEMHU. BHKOPUCTaHHS Ha  IPAKTHII
OCHOBOIIOJIOKHUX 3HaHb MOTPeOye 10JaTKOBOTO HJIECTIPSIMOBAHOTO O3HAHOMIICHHSI 3

HOBHMH TEXHOJOTYHUMH CUCTEMAMH Ta CY4aCHUM TCXHOJIOT TYHUM YCTAaTKYBaHHSIM.



1.1.1. MeTa HaBYanbHOI AUCLUNIIHN
HapuanbHa nucuumiiHa OpHUCBSYEHA MIJTOTOBII CTYIEHTAa J0 CaMOCTIMHOTO
TBOPYOTO BHPIINICHHS CHUCTEMHU THIIOBUX 3aBlaHb JISUIBHOCTI JUISI BUKOHAHHS

BUPOOHNYMX (PYHKIIH Ha MOCaJl TEXHIYHOr o0 (paxiBusi-MexXaHika.

1.1.2. OcHOBHI 3aBOaHHA HaBYanbHOI AUCUUNAIHU

BuBueHHsI OCBITHROTO KOMIIOHEHTa Tiependayae (opMyBaHHS Ta PO3BUTOK Yy
3100yBayviB BUIIIOI OCBITH KOMIIETEHTHOCTEH, Mepe0aueHuX OCBITHBOIO MPOrPamMoro
IHXMHIPMHI 3BaplOBaHHA, NasepHUX Ta CMOPiIAHEHMX TeXHoMorin, sika po3polseHa 3
ypaxyBaHHsIM CTaHaapTy BUIIO1 OCBITH YKpaiHu: nepmmuid (6akaaaBpChbKHii) PiBEHb,
rany3b 3HaHb 13 MexaHiuyHa iHXeHepif, crerianbHICTh 131 MpuknagHa MexaHika.
3aTBEp/DKEHO 1 BBEJICHO B JIiF0 Haka3oM MIiHICTEpPCTBA OCBITH 1 HAyKH YKpaiHU Bij
20.06.2019 p. Ne 865.

[Ticrs 3aCBOEHHS OCBITHROTO KOMITOHEHTA 3/100yBad BHINOI OCBITH Ma€ HaOyTH
HactymHi KOMIIETEHTHOCTI 3rigHo 3 BHUMOTaMH OCBITHBO-MPOGECIHHOT
porpamu MiAroTOBKU

(https://osvita.kpi.ua/sites/default/files/opfiles/131 OPPB_IZLST 2022.pdf):

3arajbHi komnereHTHOCTI (3K)

3K 1 | 3gaTHICTH 10 aOCTPAKTHOTO MUCJICHHS, aHATI3Y Ta CHHTE3Y

3HaHHS Ta PO3YMIHHS MIPEIMETHOI 00J1acTi Ta pO3yMiHHS NpodeciiiHol
3K2 | _
JUSTBHOCTI

3K 3 | BMiHHS BUABIIATH, CTABUTH Ta BUPILIYBATH IpoOIeMu

3K 4 | 3gaTHICTH 3aCTOCOBYBATH 3HAHHS y MMPAKTHYHUX CUTYAIisAX

CreuiaabHi (paxosi, npeamerHi) komnereHTHOCTI (PK)

3MaTHICTh aHaMI3y MaTepialliB, KOHCTPYKIIIH Ta MPOIECIiB HA OCHOBI
@K 1 | 3akoHiB, TEOPiil Ta METO/IIB MATEMATHUKH, TPUPOTHUYNX HAYK 1 TIPUKIIATHOT

MEXaHIKA




OK 2

3MaTHICTh pOOUTH OIIIHKHU MTapaMeTpPiB Mpare31aTHOCTI MaTepiais,
KOHCTPYKITI{ 1 MaIllMH B €KCILUTyaTallIiHUX yMOBaX Ta 3HAXOUTH
BIJINOBIJIHI PIIIIEHHS ISl 3a0€3MeUeHHS 3aaHOTO PIBHS HAAIHHOCTI
KOHCTPYKIIIH 1 TPOIIECIB, B TOMY YHCJIi 1 32 HASBHOCTI JIESIKOT

HEBH3HAYEHOCTI

OK 4

31aTHICTH 31MCHIOBATH ONTUMAJIBHUIM BUOIP TEXHOJIOTTYHOTO 00JIaIHAHHSI,
KOMIIJICKTAIi}0 TEXHIYHIUX KOMIUICKCiB, MaTH 0a30Bi1 YSABICHHS MPO

npaBuJIa X eKCIuTyaTarii

OK 7

3MaTHICTh 3aCTOCOBYBAaTH KOMIT FOTEPHU30BaHI CUCTEMH MPOEKTYBaHHS
(CAD), Bupobuunrea (CAM), inxenepaux pocuimkens (CAE) ta
Crieniai3oBaHe MPHUKIATHE MPOTPaMHE 3a0€3eueHHs ISl BUPIIICHHS

iH)KeHepHI/IX 3aBJaHb 3 HpI/IKJIaZ[HO'l. MEXaHIK1

DK 8

31aTHICTH JI0 IPOCTOPOBOTO MUCJICHHS 1 BIITBOPEHHSI MPOCTOPOBUX
00’€KTiB, KOHCTPYKIIIH Ta MEXaHI3MIB y BHTJIS/I TPOCKIIIMHUX KPECICHb Ta

TPUBUMIPHHUX TE€OMETPUIHUX MOJETIEH

OK 19

3/1aTHICTh KOHCTPYIOBATH OKPEMI €JIEMEHTH Ta BY3JIM TEXHOJOTIYHOTO
o0J1aIHaHHS, IPOEKTYBATH KOMIIOHEHTH KOMILUICKCIB Ta CKJIaaTH
TEXHOJIOT14HI CHCTEMH JIJIsI BUPIIIEHHS 3aBaHb BUPOOHHIITBA Y

3BapIOBaHHI, JJA3€PHUX Ta CTIOPITHEHUX TEXHOIOTIAX

[Ticns BUBYEHHS OCBITHHOTO KOMIIOHEHTAa 3/100yBad BHINOI OCBITH Mae

npogemonctpyBat Taki PE3YJIBTATU HABYAHHS 3rimHo 3 BuMoOramu

OCBITHBO-TIpO(ECiitHOT MpOorpaMHu MM ATOTOBKH:

CTBOpIOBATH 1 TEOPETUYHO OOTPYHTOBYBATH KOHCTPYKIIii MaIlIHH,

MEXaHI3MiB Ta iX €JIEMEHTIB Ha OCHOB1 METO/IIB IMPUKJIATHOT MEXaHIKH,

PHO 3araJbHUX MPUHLUIIB KOHCTPYIOBAHHS, TEOPIi B3a€MO3aMIHHOCTI,
CTaHJAPTHUX METOAMK PO3PAXYHKY JleTaslell MalluH
3HaTH KOHCTPYKLI{, METOJIMKH BUOOPY 1 pO3paxyHKy, OCHOBH

PH 10| oGciyroByBaHHS 1 €KCIuTyaTallii IpUBO/IB BEPCTATHOTO 1

POOOTOTEXHIYHOTO 00JIaTHAHHS




PozymiTi mpuHIMnmM po6OTH CUCTEM aBTOMATH30BAHOTO KEPYBaHHS
PH 11 | rexnonoriuaum o0iaiHaHHSIM, 30KpeMa MIKPOTIPOIIECOPHUX, BUOUPATH Ta

BUKOPHUCTOBYBATH ONTUMAaJIbHI 3aCO0M aBTOMATUKH

HaBuuku mpakTUYHOTO BUKOPUCTAHHS KOMIT I0TEPU30BAHUX CUCTEM
PH 12 | mpoexryBanus (CAD), migroropku BupoonunTea (CAM) Ta iHKEHEPHUX

nociikenb (CAE)

PH 14 3MiMCHIOBATH ONITUMAJILHUNA BHOIp 00JIaTHAHHS Ta KOMILICKTAIIIIO
TEXHIYHUX KOMILICKCIB

3aBIaHHSAM HABYAJIBHOI AWCIUILUTIHYU 3T1IHO 3 BUMOTAaMHU OCBITHBO-TIpO(dECiitHOT
NpOTPaMH € 3aCBOECHHS CHCTEMH 3HAHb Ta YMiHb:

3HaHHA:

® OCHOBHHUX BHMOT JIO JDKEPEJ BUCOKOKOHIICHTPOBAHHX TIOTOKIB;

e OyIoOBH JUKEPENl BHCOKOKOHIICHTPOBAHHUX MTOTOKIB PI3HUX THITIB;

® MCTOAWKMA BHOOPY ONTHMAJIBHOTO JDKEpela BUCOKOKOHIICHTPOBAHUX
MOTOKIB JIJIs1 0OpOOKM MaTepiais;

® TCHJCHIIIN CTBOPCHHS TEXHOJIOTTYHUX CHCTEM;

® OCHOBHHUX BHMOT JIO TEXHOJIOTIYHUX CUCTEM;

e kiacudikailii TEXHOJIOTIYHUX CUCTEM;

® TIPUHIUIIIB MOOYIOBHU TEXHOJIOTTYHUX CHCTEM PI3HHMX THITIB.

YMiHHSA:

e OOrpyHTOBYBAaTH BHOIp ONTHMAJIBHOTO JIKEpejda BUCOKOKOHIICHTPOBAHUX
MOTOKIB JjIs1 0OpOOKHM MaTepiaiB,;

e OOrpyHTOBYBATH BHOIp CKJIaay TEXHOJOTIYHUX CUCTEM Pi3HHUX THIIIB.

1.2. MpepekBi3anTN Ta NOCTPEKBI3UTU AUCLUNNIHUN (MicLue B CTPYKTYPHO-NOriYHiN

CXeMi HaBYaHHS 3a BiANOBIAHOK OCBITHLOK NMPOrpamoto)

JInst  ycminmrHOTro 3acBOEHHS Marepiany JUCIMIUIHN HEOOXiTHI 3HAHHA Ta
yMiHHS, gK1 3700yBad BHUIIOI OCBITM HaOyBa€ MiJ 4yaCc BUBYEHHS HOPMATHUBHUX
TUCIUILTIH  «TeXHONOrisl KOHCTPYKIIIHHUX MaTepialiBy, «MaTepiallo3HaBCTBOY,
«lmkenepna Ta koMIr'oTepHa rpadikay, «lHpopmaTHKay, «MeTtpoorisi,
crangaptu3zanisa 1 ceprudikamis», «TeopeTnuna MexaHikay», «Teopis MexaHi3MIB 1
MamuH», «Jleram MamWH 1 OCHOBH KOHCTPYIOBaHHS», «EJeKTpoTexHika 1
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eJIeKTpOoHIKa», «MexaHika piIuHM 1 Tazy», «MexaHika MaTepiamiB 1 KOHCTPYKITIHY,
iHmmx OK, 1m0 nepeaytoTh BUBYEHHIO 1bOTO.

B nopanbiiomy, 3HaHHs, Hag0aH1 3100yBaYeM BHIIOI OCBITH 1]l YaC 3aCBOEHHS
i€l  JIUCIUILUTIHK, BHKOPHUCTOBYBATHMYThCS IIPM  HAaBYaHHI Ha  JIPYyromMy
(MaricTepcbkoMy) OCBITHBOMY PiBHI @00 TiJ 4ac BUKOHAHHS MOCAJOBUX 3aBIaHb Ha

BUPOOHHMIITBI, Y KOHCTPYKTOPCHKOMY OFOPO TOIIIO.

1.3. 3micT HaBYanNbHOI ANCLUUNIIHN

OcBiTHIII KOMITOHEHT (HaBYaJbHA JHUCIMIUIIHA) CKJIQJAE€TBCSI 3 HACTYITHHX
PO3ALIIB:

Po3pia 1. 3arajpHa XapakTepUCTHKA TEXHOJIOTTYHUX CHCTEM

1. Merta Ta 3ama4i BUBYCHHS qucIUILTiHA. CKI1a]] TEXHOJOTIYHOT CHCTEMHU.

2. TenneHmii po3BUTKY TeXHOJOTTYHUX crucTeM. Kiacudikarrisi TeXHOIOTTIHIX
CHUCTEM.

3. OCHOBHI BUMOTH JI0 TEXHOJIOTIYHUX CHCTEM.

Po3pia 2. IlppuHumuny OyA0BH iIHTEIPOBAHMX TEXHOJIOTTYHUX CHCTEM

4. Bbaratoomepaiiiiini TexHOJOTiYHI cucteMu. KomOIHOBaHI TEXHOJOTIUHI
CUCTEMH.

5. TexHomoriyHi  cucTeMH 3  OPOMHUCIOBUMHU  poOoTtamu.  ['Hyuki
00p0o0IIIOBATBHI CUCTEMHU.

Po3pain 3. /I:kepeJia BHCOKOKOHIIEHTPOBAHMX NOTOKIB

6. TBepmoTuIl TEXHOJOTIYHI JIa3epHu.

7. HamiBmpoBiJHUKOBI Ta BOJIOKOHHI J1a3epHu.

8. T'a30po3psiyiHI  TEXHOJIOTIYHI  Jla3epu:  3arajlbHa  XapaKTEePUCTHUKA,
kinacudikamis. ["azopo3psiani 1a3epu 3 MU y31HHUM 0XO0JI0HKEHHSIM pOO0YO0T CyMIIIIi.

9. Tazopo3psimHi Jlazepu 3 KOHBEKI[IWHUM OXOJOJDKEHHAM po0O0YOoi cyMmillli
(momepevHe MpoKayyBaHHS).

10. l'azopo3psianHi J1lazepu 3 KOHBEKIIIWHUM OXOJOJDKEHHAM po0O0YOoi cyMmillli
(TOB3OBXKHE MPOKAYYBAHHS).

11. T'a3opo3psiiHi KaMepH IMBUAKOIIPOTOYHHUX JIa3€PiB.

12. OnTryHuUii pe30HaTOp ra30pO3psIAHOTO Jiazepa.

13. Cucrema ra3000MiHy MIBUIKOITPOTOYHOTO JIa3epa.
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14. T'azoguHAMIYHUN TpaKT IIBHAKONMPOTOYHOro asepa. IIpokauni 3acobu
IIBUIKOTIPOTOYHHX JIa3ePiB.
15. Cuctema 0X0JI0KEHHS Ta30pO3PSTHOTO Ja3epa.

16. Bubip texHosoriuaoro jazepa. OCHOBHI BUMOTH JI0 TEXHOJIOTTYHHX JIa3epiB.

1.4. HaByanbHi maTepianu Ta pecypcu

TexHOIOTIUHI CHCTEMH 3 JDKEepPETaMi BUCOKOKOHIICHTPOBAHMX JKEPEIT CHEprii €
HaWCy4JaCHIIIMM 00JIaJHAaHHSM, IO CTPIMKO Ta MOCTIHHO PO3BUBAETHCS, 3’ SIBIISIOTHCS
HOBI JDKepena eHeprii, BIPOBAKYIOTbCS  MaTepialii 3  HaJI3BUYAHHUMU
BJIACTHBOCTAMHU. lle MpU3BOAUTH 1O WMIBHJIKOTO Ta IMOCTIHHOTO PO3BUTKY Tajy3i,
00J1a/IHaHHA MOBHICTIO 3aMIHIOETHCSI, MOJIEPHI3YETHCS Ta MEPEPOOIIIETHCS.

3ragatu xo4ya O 30BCIM HEIIOAABHIO TMOSBY Ha TEXHOJNOriuHid "apeHi"
BOJIOKOHHHX J1a3€piB, SAKi 3a NECATHIITTS MaikKe 3MeNId 3 PUHKY, 31aBajoCh BIUHI Ta
HEe3aMiHH1, TEXHOJOT14HI cuctemu Ha 0a3i CO,-nazepis.

Bzaram TBepmoTinmi jaszepu, SAKi ACIKHA Yac 3HAXOIWIUCH B "HeMWIOCTI" y
BUPOOHMKIB Ta BUPOOHWYHHUKIB, 3HOB TMOBEPTAIOTh co01 mo3uimii jigepiB. | me He
JUIIe BOJOKOHHI, a ¥ JMCKOBI Ja3epHi cuctemMu. | 3po3ymisio, 110 HOBI JiKepena
EHeprii, MPHU3BOAATH JO TOTAJIBLHOTO 3MIHEHHS Yy KOMIIOHYBaHHI OOJagHAHHS, 0
HOBHUX METO/IIB Mepeiadi eHeprii B 30Hy 00poOKH TOIIO.

Takum uyuHOM, Maibke KOKHOTO POKY 3 SIBJIIETHCS HOBUU TPEHA y pO3poOiri
TEXHOJIOTIYHHX cucTeM. Lle moTrpedye MIOpIYHOTrO 3MiHEHHS Ta JIONMOBHEHHS
JIEKIIMHOTO Matepiany, TMOCUJICHHS AaKIEeHTIB Ha OJIHI CUCTEMHU Ta MPUJIITICHHS
MeHIIo1 yBary iHmmMM. Tak 3apa3 1 BiIOYBa€ThCs, KOXXHOTO HABYAIBHOTO POKY
3100yBad BUIIIOI OCBITH OTPUMYE OHOBJICHI HAaBYAIHbHO-METOAUYHI MaTepialIH.

Bxe xoTpuii pik 3MINIYEThCA KIIBKICTh HaBYAIBHHX MaTepialliB y Oik
NPOBEICHHS PO3paxyHKIB KOMIIOHGHTIB OONagHaHHA Ta O3HAHOMJICHHS 3i
CTaHAAPTHU30BAHUMHU KOMIUICKTYIOUUMH TEXHOJIOTTYHOTO O0JIaTHAHHS.

VYci HaBYaNbHO-METOAMYHI MaTepiaiv 3 AUCIMUIUIIHK BiJMOBIIHUM YHHOM
HiArOTOBJIEHO Ta PO3MIIIEHO Ha Iuiatdopmi AucTaHuiiHoro HaBuyaHHs Sikorsky-
Distance, 10 SKOTO CTyIEHTH, IO MalOTh BHBYATH AUCHUIUIIHY OTPUMYIOThH

3aIIpOHICHHSA Ta MPOXOAATh HABYAHHS.



1.4.1. ba3oBa nitepaTtypa

1. B. I. I'puropuyk, I1. A. Kopotkos, A. I. Xuxusk. Jlazepna ¢i3uka. [Teker]:
ninpyunuk / B. I. I'puropuyk, I1. A. Kopotkos, A. I. Xwxusak. — Kuis: MII «JIecsy,
1999. — 526 c.

2. I'apamyk B. I1. OcHoBu (izuku nazepis. Jlazepu st TEPMIYHMX TEXHOJIOTIMN:
Hasuanbauii nocionuk. - Kuis: IE3 im. €. O. ITatona, 2005.- 244 c.

3. MeroauuHi BKa3iBKM O BUKOHAHHS Ja0OpaTopHUX pOOIT 3 AMCLMILIIHU
«Jlazepre TexHomoriuyHe oOmamHaHHA. KOHCTpPYKINSI TBEPAOTUIBHHX Ja3epiBy IS
CTyIEeHTIB HampsMmy miaroroBku 6.050502 ImxenepHa wmexanika / VYxian.:
Onemyxk JI. M., Kpacagiu O. I1. K.: HTYY ”KIII”, -2011.- 23 c.

4. Onemryk JI. M. KomnoHOBKa J1a3epHOT0 TEXHOJIOTTYHOTO 00nanHanHs: Hasu.

rmocion. - K.: HTYVY «KI1I», 2014. - 388 c.

1.4.2. JopaTkoBa nitepartypa

1. Jlazepui texHomorii: Ilpaktukym. I'. C. Tumuumk, I'. B. borartmprosa,
M. C. Mamyra. HaBu. nociouuk. - K.: KIII im. Iropst Cikopcekor, 2022.- 124 c.

2. Ilynans JI. 1. JlazepHi TeXHOJOTIi Y MammMHOOY/AyBaHHI: HAaBY. TOCIOHUK IS
CTyNIeHTIB crnienianbHOoCTl «lIpuknagHa mMexaHika» AEHHOI, 3204HOI Ta JUCTAHIINHOI
¢opm HaBuanus / JI. 1. [Tynmane. — Xapkis: HTY «XI1I», 2020. —109c.

3. AdanaceeBa O. B., Jlamazapoa H. O., ®emopenxo €. II. Jlazepna
noBepxHeBa oOpoOka matepianiB / AdanacreBa O. B., Jlanazaposa H. O., ®enopenko
€. I1. Xapkis: @OII [Tanos A. M., 2020, 100 c.

4. E. C. I'eBopksH, JI. A. Tumodeena, B. II. HepyOaupkuii, O. M. MenpHuK.
IaTerpoBani TexHousorii 00pooku MarepianiB [Tekcr]: mapyunuk / E. C. ['eBopksH,
JI. A. Tumodeena, B. I1. Hepybanpkuii Ta in. — Xapkis: YkpAVY3T, 2016. — 238 c.,
puc. 56, Taour. 2.

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

2. https://www.edmundoptics.com



2. HaBYyanbHWW KOHTEHT

2.1. MeToauka onaHyBaHHS OCBITHLOro KOMMOHeHTa (HaBYanbHOI AUCLMNIIHWN)

3ayis MOCHIZIOBHOTO Ta YMOPSAKOBAHOTO 3aCBOEHHS MaTepialliB JUCHUILIIHUA

PO3IOICHO TOIUHH, K1 BUIIJICHO HA BUBYCHHS:

KinpkicTs rogu
: TOMY YHUCII
Posaum Beroro Y Y :
Texuii JlabopatopHni CPC
3aHATTA
Poznin 1. 3aranbHa XxapakTepucTHKa
6 6
TEXHOJOTTYHUX CUCTEM
Poznin 2. Ilpunuunu 6yA0BH IHTETPOBAHUX
6 6
TEXHOJIOTTYHUX CHCTEM
Poznain 3. Jxepena BUCOKOKOHLIEHTPOBAHUX
. 42 24 18
MOTOKIB €HEeprii
PozpaxynkoBo-rpadiuna podora 6 6
Ex3amen 30 30
Bceboro ronun 90 36 18 36

2.1.1. OpraHi3auia Ta npoBeaeHHs NeKUinHUX 3aHATb

ITlim gac cemecTpy CTYJIEHT Ma€ MOXJIMBICTh CaMOCTIHHO TOTYBaTHCh 0O
JEKIIIMHUX 3aHATh, JOCTYIl JIO Marepialy SKHX BiH OTpHMY€E 3a3Jajeriib Ha
https://classroom.google.com/. JIJisi HaJe)KHOTO 3aCBOEHHS JIEKIii 3100yBay BHIIOL
OCBITH Ma€ O3HAWOMHTHCH 3 JICKIIMHUMHU MaTepiajlaMi a0M MaTH 3MOTY TPUHHSATH
y4acTh y JUCKYycCli Ha Temy Jiekuii. Taka opraizaiis 3HaYHO CHpPHSIE 3aCBOEHHIO
TEOPETUYHHX 3HAHb.

Temu nexmifanx 3aHsATh Ta iHMopmariiiHi mkepena (b ta | — BignmoigHo,

0a3oBa Ta JA0JIaTKOBA JIiTepaTypa) BKa3aHO Y HIKYE HABECHINW TaOIHIIi:
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Temu nexuii, mepenik OCHOBHUX MUTaHb, THJIAKTHIHUX 3aC00iB Ta

3aBaadus Ha CPC

| 2

Po3ain 1. 3aragbHa XapakTepHCTHKA TEXHOJIOTTYHUX CHCTEM

Mera Ta 3amaui BUB4YeHHs quciuruiiai. CKiag TEXHOIOTTYHOTO
oO0J1aTHaHHA.

Jlitepatypa: [b. 1, 1. 4]

TenaeHIii po3BUTKY TexHOJIOTTUHUX cucteM. Kiacudikarris
TEXHOJIOTTYHOT0 001aJHaAHHS

Jlitepatypa: [b. 1, 1. 4]

3aBnanns Ha CPC: MoaynpHUN TPUHIAT OYJOBU TEXHOJIOTIYHUX CUCTEM

Jlitepatypa: [b. 1]

OCHOBHI BUMOTH JIO TEXHOJIOTIYHHX CHCTEM

Jliteparypa: [b. 1, /1. 4]

3aBmannas Ha CPC: TexXHOIOTIYHICTh KOHCTPYKIIIH TEXHOJIOTIYHUX CHCTEM.
[Toka3HMKHM TEXHOJOTIYHOCTI KOHCTPYKLIT TEXHOJOTTYHOTO 001 HAHHS

Jliteparypa: [b. 1]

Po3ain 2. [lpuHnunu 0y10BU iHTEIrPOBAHUX TEXHOJIOTIYHUX CUCTEM

bararoomnepariiifHi TEXHOJIOTIYHI CHCTEMH.
Jlitepatypa: [b. 1, 1. 4]
3aBnanns Ha CPC: bymoBa 6araToorepaliiiHuX J1a3epHUX KOMIUICKCIB

Jliteparypa: [b. 1]

Kom01HOBaH1 TEXHOJIOTTYHI CHCTEMHU.
Jliteparypa: [b. 1, /1. 4]
3aBnannsa Ha CPC: bynosa nazep-mpecis

Jliteparypa: [b. 1]

TeXHOJIOr14H1 CUCTEMH 3 MPOMUCIOBUMU poboTaMu. ['HyuKki
00p0oOITIOBATbHI CHCTEMH.

Jliteparypa: [b. 1, /1. 4]

3aBnanus Ha CPC: bynoBa poOOTH30BaHUX JTa3€pPHUX CUCTEM

Jliteparypa: [b. 1]
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2

Po3pin 3. /I:kepeJia BUCOKOKOHIICHTPOBAHUX IOTOKIB eHepril

TBepAOTUII TEXHOJIOTIUHI Jla3epr

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

3aBnanns Ha CPC: TepMoenekTpudHa cucTeMa 0XO0JIOKEHHS TBEPIOTIIOTO
nazepa. JIMCKOB1 TBEpAOTLII JIa3epu

Jlitepatypa: [ b. 6]

HaniBnpoBiAHUKOBI Ta BOJIOKOHHI Ja3epu

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

3aBnanus Ha CPC: TlpuHnun aii Ta KOHCTPYKIliS HAMBIPOBIAHUKOBUX
MIPUIIAJIIB.

Jlitepatypa: [ b. 6]

I"a3opo3psiaHi TEXHOIOTIYHI Ja3epu: 3arajbHa XapaKTepUCTHKA,
kinacudikamis. ["azopo3psani 1azepu 3 UG y3iHHAM 0XO0JIOKCHHIM
po609oi cymii.

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

3aBnanns Ha CPC: bararokananesHi CO,-na3zepu 3 qudy3iiHUM
OXOJIOKCHHSIM.

Jliteparypa: [b. 1, b. 2]

10

["a3opo3psiiHi 1a3epu 3 KOHBEKIIHHUM 0XOJI0IKEHHSIM poO0U0i CyMiIili
(momepevHe MpoKayyBaHHS)

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

3aBnanns Ha CPC: BararokananbHi ogqnonpomeneBi C0,-nazepu

Jliteparypa: [b. 1, b. 2]

11

["a30po3psiiHi 1a3epu 3 KOHBEKIIIHHUM OXOJI0KEHHSIM po00Y0i CyMirri
(TTOB3IOBXKHE MPOKAYyBaHHs). ["a30p03psAIHI KaMepH MIBUIKOITPOTOYHUX
na3epiB

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

3aBnanns Ha CPC: Ontuunuiil pe3oHarop mianapHoro CO2-na3zepa .
I"a3opo3psiHi kKamepy 3 CEKIIIOHOBAHUMHU €JICKTPOIaMHU

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

12

OnTuyHM pe30HaTOP ra30pO3psIAHOTO Ja3epa.
Jliteparypa: [b. 1, b. 2, 1. 4]
3aBnannsa Ha CPC: I[Ipuctpoi BUBeIeHHS TPOMIHHSA 3 JIA3€PHUX PE30HATOPIB

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

13

Cuctema ra3000MiHy HIBUAKOIPOTOYHOTO JIa3epa.
Jliteparypa: [b. 1, b. 2, JI. 4]
3aBnanns Ha CPC: CnocoOu crabimizalii XiMIi9HOTO CKJIaTy Ta30BOi CyMIIIIi

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

14

["a3onnHaMiyHUI TPAKT MIBUAKOIIPOTOYHOTO JIa3epa.
Jlitepatrypa: [b. 1, b. 2, 1. 4]

3aBnanns Ha CPC: BTpaTtu THCKY B Ta30IHHAMIYHOMY KOHTYpI
HIBUAKONIPOTOYHOTIO J1a3epa

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

15

[TpokauHi 3acO0M MIBUAKOIPOTOYHHUX JIA3€PiB.

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

3aBnanns Ha CPC: BtpaTtu THCKY B Ta30IHHAMIYHOMY KOHTYpI
MIBUAKOTIPOTOYHOTO Ja3epa

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

16

CucreMa 0X0JIOKEHHS Ta30pO3PSITHOTO Jiazepa.

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

3aBnannsa Ha CPC: TepMoenekTpuyHa cucTeMa OXO0JIOKECHHS TUTAaHAPHUX
na3epiB

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

17

Bubip texnomoriunoro gazepa. OCHOBHI BUMOTH JI0 TEXHOJIOTTYHHX
Ja3epiB.

Jlitepatypa: [b. 2, 1. 4]

3aBnanns Ha CPC: TlopiBHsUTBHA XapaKTepUCTHKA TEXHOJIOTYHHX JIa3epiB

Jlitepatypa: [b. 2, 1. 4]

18

[linBeneHHs MiAICYMKIB Y BUBHAYEHH1 MICIISI TEXHOJIOTTYHUX CHUCTEM 3

KOHIICHTPOBAaHWMH JKEPEJIaMH CHEpril y CydacHOMY BUPOOHHUIITBI.
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2.1.2. OpraHisauifa Ta npoBeaeHHs 1abopaTOPHUX 3aHATb

J1J1 3aCBOEHHSI KOHKPETHUX 3HaHb, OTPUMAHHS HaBUYOK Ta YMiHb BUKOHYIOThCS
nabopaTopHi poOOTH MM Yac SKUX BHUBYAKOTHCS OyJ0Ba, MPUHIIMII JIii Ta TEXHIYHE
00CITyrOoBYBaHHs TBEPIOTUIbHUX Jia3epiB. [linrotroBka 110 mabopaTOpHUX 3aHSTH
noyisirae 'y oopMIICHHI TMPOTOKOJY IS BUKOHAHHS JIabOpaTOpHOi poOOTH Ta
O3HAWOMJICHHI 3 TEpeNiKOM IHCTPYMEHTIB Ta MartepialiB Uil BHKOHAHHS

3allJlTaHOBAaHUX 3aBJaHb.

No KinpkicTh
. /1'1 Hassa nabopatopHoi po6oTu ayIUTOPHUX
TOJIMH
1 | KoHcTpykuis Ja3epHOi TEXHOJIOTTYHOI YCTaHOBKH Ha 0asl 6
TBEPJIOTLIOTO Jla3epa
2 | BynoBa kBaHTOpHA BUIIPOMIHIOBa4a TBEPIOTLIOTO 4
TEXHOJIOTTYHOTO JIa3epa
3 | KoHCTpyKLisg €1eMEeHTIB ONITUYHOTO Pe30HaTopa 4
TBEPAOTLIOrO TEXHOJIOTTYHOIO JIa3epa
4 | Cucrema 0XOJI0DKEHHSI TBEpIOTiI0T0 J1asepa «KBaHT-15% 4

2.1.3. Po3paxyHkoBo-rpadiyHa po6oTa

[Tix yac BUKOHAHHS PO3PaXyHKOBO-TpadidHOi poOOTH 3700yBadi BHINOI OCBITH
OTPUMYIOTh IHIUBITyalIbHE 3aBJaHHs Ha MPOBEACHHS NMPOEKTYBAaHHS, PO3PAXyHKY Ta
KOHCTPYIOBaHHS €JIEMEHTIB TEXHOJIOTTYHHIX CUCTEM 3 JDKepenaMu
BHCOKOKOHIICHTPOBAHHMX MOTOKIB €HEPTii.

[aauBiyabHE 3aBAaHHS HA pO3paxyHKOBO-rpadiuyHy poOOTYy MICTUTh HACTYITHI
OCHOBHI PO3/1UIH:

1. TlomepenHe OIiHIOBaHHS IPOEKTOBAHOI TEXHOJOTIYHOI CHCTEMH Ha
parne3/1aTHICTh.

2. Po3kiiaiaHHs TEXHOJIOTIYHOI CHCTEMHU HA OKPEMi KOMIIOHCHTH Ta BU3HAYCHHS
TEXHIYHUX XapaKTEPUCTHUK ITIJICHCTEM.

3. [IpoexTyBaHHs Ta pO3paxXyHOK OKPEMUX ITiJICUCTEM:

14



a) CHCTEMHM IepeMilleHHs pOOOYMX OpraHiB, BU3HAYCHHS il KOHCTPYKIIIHHHX
€JIEMEHTIB Ta BUTOTOBJICHHS €CKi31B OKPEMUX E€JIIEMEHTIB;

0) cucTeMu OXOJIOJKEHHs BY3JIB 00JIaJHAHHS, BU3HAYECHHS ii KOHCTPYKUIHHUX
€JICMEHTIB Ta BUTOTOBJICHHS €CKi3iB OKpEMHUX CIIEMCHTIB;

B) CHUCTEMHM TMOJla4yl J1a3epHOTO MPOMIHHS B 30HY OOpOOKHM, BU3HAYEHHS il
KOHCTPYKIIIHHHUX €JIEMEHTIB Ta BUTOTOBJICHHS €CKi31B OKPEMHUX CJIICMCHTIB.

4. KomnoHyBaHHSI OKPEMHUX MIACUCTEM TEXHOJIOTIYHOTO 00JIaTHAHHS.

5. IlopiBHAJIbHUHN aHaII3 ICHYIOUMX CUCTEM 3 MPOMOHOBAHOIO.

2.1.4. [MOTOYHMIN KOHTPOJIb PiBHA 3aCBOEHHSA 3HAaHb

3abe3neueHHs: MOTOYHOIO KOHTPOJIIO PIBHS 3aCBOIOBAHOCTI 3HATH BiJIOYBA€THCS
MIPOBEJICHHSIM TECTiB, sIKi 3100yBa4 BUIIIOI OCBITH Ma€ MPOXOJIUTH peryisipHo. Koxen
TECT MICTUTh NMUTAHHS 3 BiAMOBIAHOT jeKIii. KiTbKICTh MUTaHb Y TECTI 3MiHIOETHCS B
3aJICKHOCTI BlJ] TEOPETUYHOTO MaTepiay JIEKIIii.

Takum dYHHOM, TICIA PO3MBIAY TEOPETHYHHMX JICKIIMHMX MartepialiB, ix
00TOBOPEHHSI Ta BIAMOBIACH Ha YC1 MATAHHS MO0 3MICTY JICKIIi, 3700yBad OTpUMYe€
MOCWIAHHS Ha TeCcT, W0 po3MimeHo Yy Google classroom. 3100yBauesi
MOBIIOMJISIETHCSI TEPMIH BHKOHAHHS TeCcTOBOro 3aBmaHHs. OIliHKa 3ajneXaTuMe He
JIMIIE BiJ] MPaBUIBHOCTI MPOXODKCHHS TECTYy, a W BiJ TepMiHy HOTO BHUKOHAHHS

(muBuUCH 1. 2.3.2).

2.2. CamocTinHa poboTa cTyaeHTa — 34006yBaya BMLLOI OCBITU

Posnonin 3aranproi kimbkocti roauH CPC, mo Buuiisetscs 3100yBayeBi
HABEJICHO y Ta0IHII:

No e ..

A/ Bua camocriitnoi po6oTtu Kinekicth rogun CPC
1 | Bukonanus po3paxyHKoBO-rpadgigHoi podoTn 6

2 | IligroToBKa 10 €K3aMEHY 30

2.2.1. NigroToBKa A0 NeKLUiMHMUX 3aHATb

[Tix gac cemecTpy 3100yBa4 Ma€e CaMOCTIHHO TOTYBAaTHCh JI0 JICKI[IHHUX 3aHSATH,
JTOCTYIl IO Martepiany SKHX BiH OTpUMY€E 3a3aayieriqr Ha Google classroom. [[ns

HAJIC)KHOTO TIPOBEJICHHS JICKIIi CTYACHT Ma€ O3HAWOMHTHCH 3 JIEKIIHHUMU
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Marepiagamu JiyIsi MOXKJIUBOCTI MPUHAHSTTS y4acTi y OOTOBOPEHHI TeMHM JIeKIii. 3ais
aKTUBHOTO 3allydeHHsI 3/100yBada /0 3aCBOEHHS MaTepiany JIeKIis 3a3BUYai
OPOBOAMUTHCS Yy BUIMISAAI JUCKYCIHHOTO 0OroBopeHHsa. lle moB’s3aHO 3 Majoro
KUTBKICTIO CITyXadiB Ta MOJKJIMBICTIO 3allydeHHsI KOKHOTO J1o Auckycii. Came Taka
OpraHisailis 3Ha4HO MOKPAIIye 3aCBOCHHS TEOPETUYHUX 3HAHD Ta HE JIA€ MOKIUBOCTI
3100yBaveBl BIJICHIITUCH Y KYTKY.

Oprani3zarisi MpoBeICHHS JCKIIHHNX 3aHATH i 9ac OYHOTO Ta JUCTAHIIHHOTO
HaBYaHHS CKJIAJIA€ThCS 3 KIJTbKOX €TalliB:

1. He mi3Hime HiXK 3a TpH AHI 0 TPOBEACHHS JICKIIIHHOTO 3aHATTS 37100yBadi
OTPUMYIOTh KOHCIIEKT 3 TCOPETHYHUM MaTepiajioM, IO MiJIArae 3aCBOEHHIO.

2. Jlo mowaTky JEKIIIHHOTO 3aHATTS 3700yBadl MarOTh O3HAWOMHTHCH 3
KOHCITEKTOM Ta IMATOTYBATH MUTAHHS 11010 BMICTY TEOPETUIHOTO MaTepialry.

3. Ha moyaTKy mOTOYHOTO JIEKI[IMHOTO 3aHATTS BUKJIAJa4 OKPECIIOE TEMATUKY
Ta BIAMNOBiAa€ Ha TUWTaHHA 3700yBayiB, sKi BHHUKIHM I Yac CaMOCTIHHOI
M ITOTOBKH.

4. ITicns mpoBeACHHS JICKIIHHOTO 3aHATTS 3/100yBadi BUKOHYIOTh TECT IIMOO
MOTOYHOI TEMH JIEKIlii Ta OTPUMYIOTH OIlIHKY, III0 BHU3HAYA€ CTYIiHb 3aCBOEHHS

MaTepianiB JeKIii M1 9ac 0OroBOPEHHS Ha JICKIIHHOMY 3aHSTTI.

2.2.2. NiproToBKa A0 nabopaTopHUX 3aHATb

[Tlim gac mATOTOBKHM 10 JIAOOpAaTOPHUX 3aHATH 300yBa4 Mae€ IiArOTYBaTH
BIJIMOBIIHUM YMHOM IPOTOKOJI J1JAOOPATOPHOI poOOTH Ta MIArOTYBATH 1HCTPYMEHTH

Ta MaTepiaJm JO0 BUKOHAHHA 3aI1JITaHOBAHHUX 3aBJaHb.

2.3. Bumorun no opraHisauii Ta npoBeAeHHA HaBYaHHA Ta MeTOAU KOHTPOJIHO

2.3.1. Bumoru po opraHi3sauil HaB4aHHA

BuknaganHs OCBITHBOTO KOMIIOHEHTa 0a3yeThCsl Ha 3arajbHO MPUUHATHX
HOpMax Ta 3a TpaJuUIMHMMHU TpaBUJIAMH, SIKI CIIOHYKalOTh 3/100yBadiB OyTH
3aIliKaBJICHUMH B OTPMMaHHI 3HAaHb 3 JHCIUIUTIH, IO BU3HAYAIOTH iX MpodeciiiHi
KOMIIETEHIIII0 Ta NpuaaTHICTb. Cepell X MpaBuil BaXKJIMBUM, aJleé HE BU3HAYAJIbHUM,

€ TPaBWIO BiJBITyBaHHS yCiX BHJIIB 3aHATh, IK YMOBH 0€3I0CEPETHBOI0 KOHTAKTY 3

16



BUKJIaga4eM [UJIs 3aCBOEHHS 3HaHb, TMEPEHHSTTS JOCBIMYy TPOIECY TBOPIHHS,
KYJIbTYPH Ta IPHHIIMITIB T'iTHOTO IMOBOKEHHS Ta TOJICPAHTHOCTI y BiIHOCUHAX.

B ocHOBy BUKIaJaHHS JUCHUIUTIHK TOKIAJACHO CHUCTEMHUH MiAXix 10
BUPIMIEHHS THUIIOBUX 3aJa4 JisUTBHOCTI JI1 BUKOHAHHS BUPOOHWYMX (PYHKITIH.
HaBuaHHS KOMIUIGKCHOMY BUKOPHCTAHHIO 3HaHb HAa OCHOBI CHCTEMHOTO IiJIXOJy
J03BOJIUTH 3700yBa4aM OMAHYBAaTH METOIU TIPOEKTYBAHHA OKPEMHUX IPHUCTPOIB
(macucTeM) Ta BCi€El TEXHOJOTIYHOI OOpOOHOI CHCTEMH B IIIJIOMY, BIIYYyTH
TPYAOMICTKICTb, CKJIQJHICTh Ta BIAMNOBIIAIBHICT HPOEKTHO-KOHCTPYKTOPCHKUX
pobit, OaraToBapiaHTHICTH pillleHb, HEOOXIAHICT, BHOOPY HAMpPSAMY IOMIYKY
ONTUMAJILHOTO BapiaHTa KOMIIOHYBAaHHS W yMOB paIliOHAJbHOI eKCIUTyaTaIlii
o0JaTHaHHS.

B ymoBax HayKOBO-TE€XHOJIOTIYHOI PEBOJIOMII, SIKa MAHY€ y CBIiTi, KUTTEBUU
IIUKJI CY4aCHUX TEXHOJIOTIYHUX CHCTEM CTa€ 3HAYHO MEHIIMM, HDK TEPMiH
npodeciiinoi misutbHOCTI (axiBmsg. | ToMy 3HaYyHy 4YacTHHY HAaBYAJIBbHOTO dacy
MPUCBSIYEHO HE (pakToJOTIuHIN iH(OpMalii, a KOHIENTyalbHI a00 CMHCIIOBIH, 00
Tpeba 3acBOIOBATH HE CTUIBKM 3HAHHS, YMIHHS Ta HAaBUYKH, CKIJTBKH OINAHOBYBATH
crocoOu MUCJIEHHS, PO3BUBATH 1HTEJIEKTYyallbHI 31aTHOCTI. Taka poboTa nmepeBoIuTh
Oy/Ib-sKe 3HAHHS 3 TACHBHOTO CTaHYy B aKTUBHHM. [[poro moTpedye cydacHa cuTyarfis
HAa PHUHKY Tpaii, [0 IHTEHCUBHO 3MIiHIO€ThCs. lliaroroBka (axiBuiB Mae
OpPIEHTYBAaTUCh Ha MOOLIBHICTh Ta 3MIHHICTH COIIIATBLHOI Ta BUPOOHUYOI MisUTBHOCTI.
Bce e Bumarae Big (axiBIsl HE CTUTBKHA BOJIOAITH MEBHOIO 1H(GOPMAIIIEIO, CKITbLKA
BIICBHCHO BUKOPHUCTOBYBATH il Y HECTAHJAPTHUX CUTYAIlisX.

[limx gac mpoBenaeHHS YCIX BHJIIB 3aHATh IMO3WTHBHA AKTHBHICTH 3700yBayiB
BHU3HAYAETHCS BUKIAMa4YeM Ta, 3a3BUYail, BIUIMBATHME HAa OCTATOYHUH pe3yabTaT
BUKOHAHHS MTOCTABJICHOTO 3aBNaHHs. KiTbKiCTh 3a0X0UyBaJIbHUX OalliB BU3HAYAETHCS
y 1. 2.3.2. 3a HeBYacHE Ta HEMpaBWIbHE BUKOHAHHS 3aBJIaHHS, 3a BHECEHHS
JECTPYKTUBHOI CKJIAJIOBOI y TIPOBENICHHS OYIb-SKOTO BHJY 3aHATh 31100yBad MOXE
"Haropo)KyBaTHCh" BIAMOBITHOO KIIBKICTIO ITpadgHUX Oamis (1. 2.3.2).

[Moxo 3acTocyBaHHs MJIAHUIETIB, MOOUIBHUX TENE(OHIB Ta 1HIIOI €IEKTPOHHOI
TEeXHIKH Ta TajpKeTiB. OMHO3HAYHO 1€ JI03BOJIIETHCS 3 METOIO TIEPETIIs Iy MaTepiaiiB

3aHATb, KOHCIEKTY JIEKI[I TOIIO, MOJIETHICHHS CHPUHHATTS NOTOYHOI 1H(opmarlii,
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MONIYKY BIATOBiACH Ha TMocTaBieHl mnwTaHHA. Lle mayke KOpHCHO, KON HE
3aCTOCOBYETHCS 3 METOIO BIJBOJIIKAHHS ce0€ Ta OTOUYIOUUX B1J] METH 3aHSTTSL.
3axuCT MOBHICTIO O(OPMIIEHUX MPOTOKOJIIB JIaDOPATOPHUX POOIT, K 1 TOBHOIO
3BITY 3 JJaOOpaTOpPHUX POOIT 3a ceMecTp, 3a3BUYail HE MPOBOJUTHCS, TOMY IO YCI
NUTaHHS MDK CTYJACHTOM Ta BUKIAJaueM pPO3B’S3YIOThCS IIiJ] 4ac BUKOHAHHS Ta

0(OpMIIEHHS OKPEMHX TTPOTOKOJIB.

2.3.2. Buam KOHTPOJSIIO Ta pEUTUHroBa CUCTEMA OLiIHKOBaHHA pe3ynbTaTiB HaBYaHHA

[ToTOYHMI KOHTPOIIB:

- TECTYBaHHS 3a TCOPETHUYHUMHU MaTepiajlaMu JISKITii;

- BUKOHAHHSI Ta 3aXHCT JIaDOPaTOPHUX POOIT;

- BUKOHAHHS PO3PaXyHKOBO-TpadiyHOi poOOTH.

Kanenmapuuii KOHTpOJIb: JIBiUl 32 CEMECTP SK MOHITOPHUHT ITOTOYHOTO CTaHY
BUKOHAHHS BUMOT cHia0ycy.

CemMecTpoBHiA KOHTPOJIb: €K3aMEH.

PeiituHr 3700yBadiB 3 OCBITHBOTO KOMITOHEHTA OIIHIOETBCS 3a MIKAJIOIO
100 Ganis:

Rmax=rCmax+rEmax=100-

PeiiTuHT 3100yBaviB, IKHl BOHH OTPUMYIOThH MPOTATOM CEMECTPY CKIATAETHCS 3
OamiB 32 BUKOHAHHS TECTOBHX 3aBAaHb 3 JICKIIMHUX 3aHATh, BUKOHAHHS
1ab0paTopHUX pOOIT Ta po3paxyHKoBo-rpadiunoi podotu (PI'P).

1. BUKOHAHHSI TECTOBUX 3aB1aHb:

[Tin dWac HaBuaHHS 3arulaHOBaHO TpoBeaeHHs 16 TectiB. KoxkeH Tect €
€JIEMEHTOM IIepeBIpKM 3HAaHb 3 BIJMOBIMHOI TEMHU JIKIIHHWUX 3aHATh. KiUIBKICTH
IUTaHb y TECTax BIAPI3HAETHCSI, TOMY KOXXHHHA TECT OIIHIOEThCS 3a OamaMu, II0

HABEJICHO y Ta0IMII:

Homep Tecty 1 2 3 4 5 6 7 8
KinpKkicTh IHTaHB 28 40 39 27 38 43 39 35
Makenumanena |y o | 56 | 95 | 18 | 25 | 28 | 25 | 23
OLiHKA, Fp
Howmep Tecty 9 10 11 12 13 14 15 16
KinpkicTh IUTaHb 27 17 43 45 62 30 30 39
MaxkcumMaJjbHa
OLliHKA, I'r

1,8 | 1,1 | 28 | 29 4 2 2 2.5
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B tabnuiii Bka3zaHO KUTBKICTh MUTaHb 3 KOKHOT'O TECTOBOTO 3aBJaHHSA Ta OIlIHKA,
sIKa BHCTAaBJISETHCSA 32 YMOBH IPABUJIBHOI BIJANOBIAI HA YCI MUTAHHSA TECTY. 3T1HO
KUTBKOCTI BIPHO JJaHWX BIJAIOBiJICH MPOIOPIIIHHO BU3HAYAETHCS ITIJICYMKOBA OIlIHKA
3a TECTYBAHHSA 3 YpaxyBaHHSIM TEPMiHY CKJIaJaHHS TECTY:

- BUKOHAHHS 3aBJIaHHs y BiABeAeHM Ha TecTyBaHHs 9ac — 100 % Bix OIMIHKH T,
10 BKa3aHO y TaOJIuIIi;

- BUKOHAHHS 3aBJaHHA 13 3aIi3HEHHSIM ajieé 3 BUKOHAHHSAM Yy JICHb MPOBEACHHS
tectyBaHHS — 50 % Bij OIIHKH T'1, IO BKa3aHO y TaOJIHIIL;

- BUKOHAHHS 3aBJaHHS 13 3HAYHOKO 3aTPUMKOI — 25 % BiJ OIIHKH T, IO
BKa3aHO y TaOJIHII].

3aragpHa MakCHMalbHA KUIBKICTH OalliB 3 JIEKIIIHHUX TECTIB CTAaHOBHTH
38 0aJiB.

2. BukoHaHHs J1a00PATOPHUX POOIT OLIHIOETHCS:

- Oe3ngoranHa pobota — 4 Ganu;

- € TIeBH1 HEJOJIKH Yy MIATOTOBIII Ta/a00 BUKOHAHHI poO0oTH — 3 Oanw;

- BUSIBJICHO CYTTEBI HEJIOJIKHA Y BUKOHAHHI 1HIMBIIyaJIbHOTO 3aBaHHs — 2 Oanu;

- poboTa He BUKOHaHa abo He 3axuieHa — 0 OaiB.

3arajgbHa MakCUMallbHa KUIBKICTh OadiB 32 BUKOHAHHS J1a0OpaTOpHUX poOIT
cTaHOBUTH 16 0aJiB.

3. Po3paxyHnkoBo-rpagiyna podora:

- BIpHO BUKOHaHe 3aBaaHHs 3 PI'P — 6 6auis;

- € TIeBH1 HEJOJIKH Yy MIATOTOBIN Ta/abo BukoHaHHi PI'P — 5 Gauis;

- poboTa BUKOHaHA HAa HU3BKOMY PiBHI — 3 Oaiy.

- poboTy He BUKOHaHO — () GaiB.

3arajgpHa MaKCUMalIbHA KUTBKICTH OaiiB 3a BukoHaHnHst PI'P cranoBuTh 6 0asiB.

YMOBOIO OTpUMaHHS MO3UTHBHOI OLIHKM 3 KaJIEHAAPHOTO KOHTPOJIIO (MEpIIOi
aTecTallii) Ha 8 TW)KHI HaBYaHHS € OTpUMaHHs He MeHIne 30 6aJiB (BUKOHAHHS yCiX
TECTIB 3 3arajbHUM pe3yiapTaToM 19 0aniB, ycix 1abopaTopHUX POOIT 3 OLIHKOIO

8 6auais, PI'P — 3 ominkoro 3 6aum).
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MakcumaibHa KUTbKICTh 0aiiB, Ky CTYACHT MOKe HAOpaTH MPOTIATOM CEMECTPY
cTaHOBUTH 60 OaJIiB:

YCmax=p 1+ rntrprp=38+4%x4+6=60.

IIpu BiacyTHOCTI 3700yBaya HAa HABUAJBLHOMY 3aHATTI Ta €K3aMEHI depes
MOBaXH1 MPUYUHU, 3100yBa4 MOBUHEH HE MI3HIIIE HACTYTHOTO JIHS MOBIAOMHTH PO
1le BUKJIaJa4da (JeKaHaT) Ta MPOTIATOM TPhOX JHIB IMICIIs BUXOTy Ha HABYAHHS MOJATH
MiATBEPIKYI0Ul TOKYMEHTH.

YMOBOIO JIOMYCKY J0 €K3aMEHY € BUKOHAHHS TECTOBUX 3aBJaHb, 3apaxyBaHHS
ycix mabopaTtopHux poOiT Tta PI'P. CraproBuii pedTmHr Mae OyTH HE MEHIIE
26 0aaiB: 0,431 cmax-

CryneHTH, SKi IPOITYCTHIIN Yepe3 MOBAXKHI MPUIMHH JTA00PATOPHI 3aHATTS, IO
noTpeOyIoTh 000B’SA3KOBOTO BiJITPAIIOBAHHS, JIOMYCKAOTHCSA JIO 1X BiAMPAIFOBAHHS
JUIIE 3a HASBHOCTI MIATBEPHKYHOUOrO0 JOKYMEHTY (MEIUYHOI JOBIAKK TOIIO),
MOBUHHI iX BUKOHATH (BIANPAIIOBATH) y CTEIAIbHO BCTAHOBJICHHUN JIJISI IBOTO 4Yac y
BHU3HAUYECHOMY KaeIporo MopsKy.

MaxkcuManbHa eK3aMeHalliiHa OIiHKa CTAHOBUTH:

I'Emax—40 0aJiB.

Ex3amMeH mijg yac IUCTaHIIMHOTO HaBYaHHS MPOBOJUTHCS y BUTIISAI TECTOBOTO
3aBlaHHs. Ha BUKOHaHHS TECTY BUAUIAETHCS OOMEKCHHI Yac — aKaJeMidHa roJIuHa.
TecToBi ek3aMeHallliiHI TUTaHHS OOUPAIOTHCS 3 TECTIB, IO CTYACHTH BUKOHYBAJIH
1] Yac HAIMMCAHHS JICKIIMHNX TecTiB. OIiHKa BU3HAYAETHCS MPOMOPIIHHO KITBKOCTI
NPaBWJIBHUX BIJIMOBiACH Ha TecToBi muTaHHs. [Ipukitan po3paxyHKy OIiHKH O TpU
KUTBKOCTI KOHTPOJIBHUX NUTaHb Ky TecTi Ta npaBmibHUX Bianosiaei I1: O=40II/K.

[lim wac oYHOrO HaBYaHHS €K3aMEeH TPOBOJUTHCS Y BUTJIAII BHKOHAHHS
TECTOBOTI'O 3aBJaHHS, YCHOro ab0 MUCBMOBOTO ek3ameHy. KokHe TpamuiiiiHe (HE
TECTOBE) €K3aMEHAIlIfHE 3aBIaHHS MICTHTh TPH TECOPETUYHHMX 3anmuTaHHs. KoxHe
3aBlaHHs MIicTUTbcs y Ilepeniky 3anumanbv 00 eK3ameHny, SKUA CTYICHTH
OTPUMYIOTh Ha OCTAaHHBOMY JIEKIIHHOMY 3aHATTI. KOXHE 3amuTaHHS OLIHIOETHCS Y

13 6aniB 3a TAKUMH KpUTEPISIMHU:
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- «BiIMiHHO», TIOBHA BiAMOBiNb, HE MeHIE 95 % moTpibHOI iHDOpMaIii, 110
BUKOHAHA 3TiIHO 3 BHUMOTramMH JO PIBHA «yMiHb», (IIOBHE, OE3MOMUIKOBE
po3B’s3yBaHHs 3aBaanHs) — 13...12 6aJis;

- «jay:e 100pe», OCTaTHHO TMOBHA BIMMOBiAL, He MeHIIE 85 % moTpiOHOI
iH(popMallii, M0 BUKOHAHA 3TITHO 3 BUMOTaMHU /10 PiBHA «yMiHb ab0 € HE3HayHi
HETOYHOCTI (TTOBHE PO3B’sA3yBaHHS 3aBIaHHSA 3 HE3HAYHUMH HETOYHOCTSIMH) —
11...10 6auxis;

- «100pe», TOCTaTHLO MMOBHA BIAMOBIAbL, HE MeHIIIE 75 % noTpiOHOI iHopMaIlii,
[0 BUKOHAHA 3TiTHO 3 BUMOTaMHU JO PiBHSI «yMiHb a00 € He3HayHI HETOYHOCTI
(OBHE PO3B’sI3yBaHHS 3aBJlaHHS 3 HE3HAYHUMU HETOYHOCTSIMH) — 9...8 6aJiiB;

- «3aJ10BJILHO», HEMOBHA BIMMOBiAL, HE MeHIIE 65 % moTpiOHOI iHpOpMaITii,
10 BUKOHAHA 3THO 3 BUMOTAMH JI0 «CTEPEOTHITHOTO» PIBHS Ta NESKI MOMUIKH
(3aBllaHHS BUKOHAHE 3 IEBHUMU HeoJlikamMu) — 7...6 6aJiiB;

- «10CTAaTHBLOY», HETIOBHA BIAMOBIAH, HE MeHIIE 60 % moTpiObHOI iHdopMaIIii, 110
BMKOHAHa 3TiIHO 3 BHUMOTaMH JO0 «CTE€PEOTHUITHOTO» PIBHSI Ta CHCTEMHI MOMIUIKH
(3aBIaHHS BUKOHAHE 3 IEBHUMU HeoJiKamMu) — 5...4 0aJiiB;

- «HEe3aJ0BUILHO», BIANOBIIb HE BIJANOBIIA€E YMOBaM J0 <«3aJ0BUILHO» —
0 0aJiB.

CeMecTpoBHIA pEUTUHT BU3HAYAETHCS SIK cymMa OalliB 32 BUKOHAHHS YCiX BUJIIB
pOOIT MmijT yac ceMecTpy Ta eK3aMEHaIIHOTO BUTTPOOYBAHHS:

R=rc+l'E.
Cyma craproBux (ceMmecTpoBMX) OamiB Ta OanmiB 3a eK3aMeHaIllliHe

BUMPOOYBAHHS NIEPEBOJUTHCS Y 3arajibHy OIIHKHU 3T1THO TaOJIHIII:

baau, RD Ouinka
100...95 Bigminao
94...85 Hy:xe noope
Meniue 60 He3anoBiibHO
CraproBuii peiiTUHT MeHIle 26 OaJiB He nonymeno
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Po6ouy nporpamy HaBYaJbHOI JUCUMILIIHU (cHWIalyc):

Cxaaneno:  crapmmii Bukiagau /y6Hiok Bikrop JleoninoBuu

YxBajieHo:  Kadeapa Ja3epHOi TeXHIKA Ta (Pi3UKO-TEXHIYHUX TEXHOJIOT1H
(mpotokon Ne 14 Big 12 uepsus 2024 p.)

IToromskeno: wmeroawdHa Kowmiciss HaBuambHO-HAyKOBOTO 1HCTUTYTY
Marepiajgo3HaBcTBa Ta 3BaproBaHHs iMeHi €. O. [latoHa

(mpotokon Ne 12/24 Bin 28 uepBusa 2024 p.)
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