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3aranbHa iHGopMaLiss NPO AUCHHUILIIHY

Cuna0yc HaB4YaJIbHOT qucHUILTIHU «Teopist MojentoBaHHs BUOYXY» CKJIAJEHO
BIJMOBIJHO 1O OCBITHBO-TIpOQECiiiHOI mMporpamMu «YNpaBiiHHA MIPOTEXHIYHUMU
poboTaMu Ta MPOTUMIHHOIO JISITBHICTIO» JJISl MIATOTOBKHU 37100yBayiB BUIOI OCBITH
3a JIpyruM (MaricTepCcbKuM) pIBHEM BHINOI OCBITH B Taiy3i 3HaHb 26 «lluBinbHa
Oe3rekay 3a crerianbHicTIo 263 «[{uBinpHA Oe3mneka.

3a3HAaYEHOI0 OCBITHBOIO MPOrpaMol0 HaBYalbHYy jucuuiuiiny «Teopis
MOJICTIIOBaHHS BUOYXy» BIiTHECEHO 10 mHKIY TpodeciitHoi (000B’I3KOBOT)
miaroroBku. IlpeameroM BHBYEHHS HAaBUAJbHOI JUCIHUILIIHM € (i3uKa BHOYXY, sKa
po3riAiae 1it0 BUOYXOBUX PEYOBHMH Ta YAApHOI XBUIII B PI3HUX CTaHaX CEpeoBUIIA,
a TaKOXX BIUIMB JIETOHAIlT BHOYXOBHUX PEUOBHH Ha CEPEIOBUIIA TA CUCTEMHU

[HpopMmaliist Npo HAYKOBO-MIEAArOriYHOrO MpaLiBHUKA

MaryxHo Bacwuiip BacunpoBuy, 3aCTYITHUK
HavyaJbHUKA Kadeapu MIpOTEXHIYHOI Ta CIelialbHOT
OiATOTOBKH  ()aKyNbTeTy  IUBILIBHOIO  3aXHCTY,
KaHJIUJAT TEXHIYHUX HAYK.

M. XapkiB, Bya. baBapchka 7, HaBYaJBHHI KOPIyC
Ne2, kabinet Ne 707.

3aranpHa iHMOpMAaITis

KonTakTHa 1HpOopMalIis

E-mail vasilmatuhno@ukr.net
- MOJEIOBaHHS BHOYXOBHX IIPOIECIB Ta METONIU
Hayxkosi inTepecu Oo0OpOoOKM JaHWUX B TOBITPI 1 BOJAI NMPU BHUKOHAHHI

aBapiiHO-PATYBAJIBLHUX POOIT.
[IpodeciitHi 3HaHHS, TOCITHEHHS MPAKTUYHOI'O 3MICTY
y cdepi HAYKOBHX 1HTEpeCiB, 3HAYHUH JOCBIT
BUKJIAJAlbKOI TISUILHOCTI.

[Tpodeciitni 3a16HOCTI:
- BHUCOKHUH pIBEHb MIJATOTOBKH 3a CIEHIAJIbHICTIO;
- IIMpOKa HayKOBa EpyAMIIis;
- 3HAHHS METOJIONOrIi HayKH, ii OCTaHHIX JOCSATHEHb;
- OCHOBHHX €TamiB ii pO3BUTKY 1 3B’S3KIB 3 IHILIUMU
HayKaMHu;
[Tpodeciitni 3mi0HOCTI | - IMMPOKUN MONITEXHIYHUN KPYro3ip;
- yMiHHA OayUTH TEpPCINEKTUBU PO3BUTKY HAYKHU 1
TEXHIKH;
- BUKOPHCTOBYBATH pE3YJIbTaTH NPOTHO3YBAaHHS Yy
HaBYAJIHLHOMY TPOIIECI.
- BHCOKI MOpaJbHI SIKOCTI, OCOOMCTMH NpPHUKIAT 1
aBTOPUTET;
- 3aCTOCYBaHHS B OCBITHIM [ISJIBHOCTI paHillie
HaOyTux TnpodeciiiHuX 3HAHR Ta MPAKTUYHUX
HABUYOK.




Y4acTh B MIKHAPOJIHUX KOH(EPEHIIIIX Ta ceMiHapax.

Amnpo06arriss HAayKOBUX JIOCSATHEHb:

- LA. UYy6, B.B. Maryxno. I[IporaozyBanus
HACIJKIB HaJI3BUYalHOI CcHTYyallii 3 BHOYXOM
XMapu  rasomnoBiTpsHoi  cywmimi.  [TpoGnemu
HaJ3BUYalHUX cutTyalii. Bum. Ne23. 2016. C. 186-
191.

- LA. Yy6, B.B. Maryxno. Mouens 3anaul
MiHIMI3aIlli piBHA BHOYXOHEOE3NEeKH OO0 €KTIB 3
BUOyXaMH XMap Ta3OMOBITPSHUX  CyMILIEH.
[IpoGnemu Ham3BuuaHux cutyamii Bum. Ne24.
2016. C. 137-142.

- LA. Yy6, M.B. HoBoxwuioBa, B.B. MaryxHo.
MopnentoBaHHsI HaJ3BUYAHOI CUTYaIlll 3 BUOYXOM
XMapH ra3ornoBITpsAHOI cyMimn PajaioenekTpoHika,
iHpopmaTuka, ynpasiainag. Ne 3(42). 2017. C. 71-

HaykoBa misipHICTH 3a
OCBITHIM KOMIIOHEHTOM

77.
- A. Samberg, Y. Stetsiuk, M. Divizinyuk, V.
Kovalchuk, 1. Soloviov, V. Matukhno, O.

Maslyukivska, Y. Honcharenko. A Proof-of-
Concept of Light-weight Smart Cone for Explosive
Ordnance Mitigation in Non-permissive Operating
Environment Proc. SPIE 11542, Counterterrorism,
Crime Fighting, Forensics, and Surveillance
Technologies 1V, 115420F 20.10.2020.

Yac ta Miciie MpoBEACHHS 3aHATH 3 TUCIUILTIHA

AyauTopHi 3aHATTS 3 HABY&JIbHOI JUCUUIUIIHM TPOBOJATHCA  3TIAHO
3aTBEPKEHOr0 po3kiany. EnekTpoHHMI BapiaHT poO3KJIady pO3MILIYEThCS Ha CAMTI
VYuisepcurery (http://rozklad.nuczu.edu.ua/).

Koncynpramii 3 HaBYagbHOI JUCIUILUTIHM TPOBOISTHCS TMPOTITOM CEMECTPy
monoHeaiika 3 16.00 go 17.00 onnaita Ha iatdopmi Zoom abo y kabdineri Ne707. B
pa3i Jo0gaTkoBOi moTpeOu 3700yBaya B KOHCYJbTAIlli Yac TOTOKYEThCA 3
BUKJIAJaueM.

MeTa BUBYEHHSI HABYAJIbHOI JUCHUILIIHY €:

BU3HAYCHHS TIApaMeTPiB  yIapHOi XBWII, TapaMeTpiB KyMYJSATHBHOTO
CTPYMEHS, JETOHallli Ta YyTJIMBOCTI BHOYXOBHMX PEUYOBHH JO 3OBHINIHIX i MpH
BUKOHAHHI J1{ 32 MPU3HAYEHHSM LIOA0 JIKBIAAI] Ha3BUYAHHUX CUTYallld IUISIXOM
NPOBEICHHA BHUOYXOBHUX pOOIT MIPOTEXHIYHUMHU TMIAPO3AUIAMU; BHUKOPUCTAHHSA
METO/IiB TEOPETUYHOTO BHBYCHHSI ITiIBOAHOTO BUOYXY, JUISl TTPOBEICHHS ITiBOJTHHUX
BUOYXOBUX POOIT; BUKOHAHHI 3aXO/IIB OO JIOKaji3alii Jli OCKOJKIB (yJaMKiB) Ha
00’€KTH, 10 3HAXOMAThCA B Oe3mocepeaHid OIU3BKOCTI Bif MICIS TPOBEACHHS
BUOYXOBUX poOIT; OynyBaHHsS KapTUHU BUOYXY MpPU MIArOTOBLI JOKYMEHTAIlI] 11010
BUKOHAHHS BUOYXOBHUX POOIT B PI3HUX YMOBaX.



Onuc HABYAJBHOI AMCIUILTIHHA

dopma 3100yTTS
HaliMeHyBaHHS MOKa3HUKIB OCBITH
3a09Ha
(mucranmiiiHa)
Craryc AucHunJIiHu npodeciitHa
000B’sI3K0Ba
Pik migroroBku 1-i
Cemectp 1-i
O0csAT TMCHUILTIHA:
- B kpeautax EKTC 3
- KUIBKICTh MOAYJIIB 2
- 3arajibHa KUIbKICTh TOAUH 90
Po3nmoain yacy 3a HaBYaJIbLHUM IVIAHOM:
- JIeKIii (TOJIUH) 8
- MPAKTUYHI 3aHATTS (TOIMH) 2
- CeMIHAPChKI1 3aHATTA (TOJIUH) -
- 1a0OpaTOPHI 3aHATTSI (TOAMH) -
- KypcoBH# IPOEKT (poOoTa) (roauH) -
- 1HIIN BUIW 3aHATH (TOJVH) -
- caMmocTiliHa poOoTa (roIuH) 80
- IHAMBIYyaIbH1 3aBJlaHHs (HAYKOBO-A0CH1HE) (TOI1H) -
- MM1JICYMKOBHI KOHTPOJIb Hud. 3amik

IlepeaymoBH /151 BUBYEHHSI TUCUMILTIHU
Pe3yabTaTH HABYAHHSI TA KOMIIETEHTHOCTI 3 JUCIMILTiHN

BinnosinHo 1o OCBITHBOI-IPOECIHHOI  Mporpamu «YTpaBiiHHA
NIPOTEXHIYHUMHU POOOTaMH Ta MPOTHMIHHOK AiSUIBHICTIO» BHBYEHHS HABYAJIbHOL
JUCLMILIIHY TOBUHHO 3a0€31EUNTH:

- TIOCSITHEHHsI 3100yBayaMu BUIIO1 OCBITH TaKUX Pe3yJIbTaTiB HABUYAHHS
[IporpamMHi pe3yibTaTH HaBYaHHS I[TPH
3acTOCOBYBaTH CIICIIAII30BaHl KOHIENTYaJbHI 3HaHHS, IO [1PH1
BKJIFOYAIOTh Cy4YaCHI HAayKOB1 3000yTKH JUIsl PO3B’sI3aHHS
HAYKOBUX 1 MPUKIIATHUX 3a7a4 Y chepl MUBLILHOT O€3MEKH.
3MIACHIOBATH TMPOTHO3YBAaHHA, OIIHKY PpHU3UKY TiA  4ac [IPH14
npodeciiHoi  AISIBHOCTI  Ta  MOMJIMBOCTI  BIJTMOBITHHUX
OiAPO3AUIIB OO0 pearyBaHHd Ha HaJ3BUYAiHI cuUTyalii Ta
rmoii.




- popmyBaHHs y 3700yBayiB BUIOT OCBITH HACTYITHUX KOMIIETEHTHOCTE:
CrnenianbHi (haxoBi, IpeIMETH1) KOMIIETEHTHOCTI 3K, CK
3/aTHICTh OpPraHi30BYBaTH Ta IMPOBOJUTH MOHITOPUHT 3a CK7
BU3HAYCHUMH 00'€KTaMH, SIBUIIAMU Ta TPOIeCaMH, aHaTi3yBaTh
HOro pe3yiabTaTH Ta PO3POOTIOBATH HAYKOBO-OOTPYHTOBaHI
pEeKOMEeHIaIlli Ha IMiJICTaBl OTPUMAHUX JaHUX.

3/1aTHICTb  OILIHIOBAaTH 1 KOpEryBaTu piBeHb  Oe€3MeKu CK10
MpaIorYuX oprasizaii (mapo3aty).
3MaTHICT, TPOBOJUTH CICHiaJIbHI BUOYXOBI pobOTH TIpHU CK14

BUKOHAHHI IPEBEHTUBHUX Ta aBap1iHO-PATYBAIBHUX 3aXO/1B.

IIporpama HaBYAJbLHOI AUCHUILIIHA

TeMH HABYAJIBLHOI JTUCIUILIIHN:

MOAYJIb 1. CyrtHictb BHOYXOBHX PpPEYOBHH Ta YAApPHOI XBHJII B
cepe0BHUIIIAX.

Tema 1.1. BuGyxoBi neperBopenns. Knmacudikamist BP 1 cknamiB Ha iX OCHOBI.
Eneprist BHOYyX0OBOTO IPUCTPOIO.

Temal.2. Jlesxi BimomocTi 3 TepMoamHamiku. Ilepmmii  modaTok
TepMoauHamikui. [3oxopHmii mpomec. [300apuuit  mpomec. pyruii  modatok
TEPMOJMHAMIKHU. PIBHSIHHS CTaHy PEYOBHHH.

Tema 1.3. [ludepenmianbai piBHIHHS PyXy CYIUIBHOTO cepenoBuiia. Jlarpanx
1 ElinepoBi xoopauHat. PiBHSHHS pyXy TBEpIOIr0 CEpPEAOBMINA, 110 CTUCKAETHCS.
PiBHsHHA pyXy 17geanbHOro cepenoBumia. I[Hrerpanu  piBHsAHb  Eiinepa.
JudepeHnmianpH1 piBHSIHHS OJHOBUMIPHOTO PYXY 1JI€aJIbHOTO CEPETOBHIIIA.

Tema 1.4. [udepeHuianbHi piBHSIHHS pyXy. XapaKTEPUCTUKH IIOCKOL
130eHTpomiyHoi  Tewii. BupimenHs  audepeHIiabHUX  PIBHSAHB  IUIOCKOTO
130€HTPOIIYHOTO PYXY JOCKOHAJIOIO Tra3y.

Temal.S. 3B'a30k Mk mapaMmeTpaMu Ha PPOHTI yJapHOI XBWIII 3 MapamMeTpaMu
nepen GpoHTOM yAapHOI XBUIIL JIJISl PI3HUX CEPETOBUIII.

Tema 1.6. ChiBBiAHOUIEHHS Ha (QPOHTI yIapHOI XBWII 3 YpaxXyBaHHSAM
npolieciB aucortianii i ioHizamii. Y napHa agiabara. [loasiiine ynapHe CTUCHEHHS.

Tema 1.7. 3miHa TemnepaTypu 1 €HTPOIIi NpU YJAPHOMY 1 130€HTPOMIYHOMY
npouecax B JOCKOHAJIOMY Ta3l. 3MiHa TEMIEpATypu IpH YIapHOMY CTUCHEHHI. 3MiHa
EHTpOMii TP yAapHOMY CTHCHEHHI. HeMOXIMBICTH ICHYBaHHsS yAapHOI XBHWIII
PO3PIKEHHS B PEUOBHHI 3 HOPMaJIbHUMHM.

Tema 1.8. HeoGoporHi BTpar eHeprii Ha ¢poHTi ynapHoi xBwii. [loBHi
HEOOOPOTH1 BTpATH €Heprii Ha PPOHTI yaapHOT XBHUIII.

Tema 1.9. BusnaueHHS NMUTOMUX HEOOOPOTHUX BTpaT eHeprii Ha (POHTI
yaapHoi XBuiIi. Bu3zHaueHHs TOBHUX HEOOOPOTHHUX BTpAT €HEPrii Ha GPOHTI yaapHOT
xBuil. HabnmxeHuit po3paxyHOK HEOOOPOTHUX BTPAT €HEPTIi.

Tema 1.10. Ynapui agiabatu. Meroa raneMyBaHHs. PIBHAHHA CTaHy piauH 1
TBepaux TiI. [lmocka npsma ynapHa xBuwisi. OCHOBHI 3aJI€KHOCTI. AKYCTHYHA TEOPIs
yIapHUX XBHUJIb.

Tema 1.11. 3B'I30k MDK MapaMeTpamMud Ha (POHTI KOCOI ymapHOi XBHIII.



BinoOpaxkeHHs NpsIMUX Ta KOCUX XBUJIb BiJl TBEP/AOI CTIHKH.

MOJAYJIb 2. BnuiuB aeroHanii BUOYXOBHX PeYOBHH HA CepeJOBMINA Ta
CHCTEMHU.

Tema 2.1. [leski BmacTUBOCTI BUOYXOBUX pEUYOBHH. [iIpoguHaMivyHa TeOpis
neroHanii. Teopis aeroHauii ieanbHOro BHOyXoBOro razy. Teopis JeToHarii
BUOYXOBHX PEYOBUH, 1110 KOHAEHCYIOTh. TepMIUHE pIBHSAHHS CTaHy.

Tema 2.2. IlouarkoBuii a00 iHimirOYMHN iMITyJIbC. YyTauicTs BP 10 TemnoBoi
nii, mo mexaniuHoi aii. Yyrnusicte BP 10 ynapHO-XBUILOBOI Aii.

Tema 2.3. Po3miT mpoaykTiB neToHarlii 3a (pOHTOM JI€TOHAIIIWHOI XBHII.
Binmzepkanenns aeToHaliifHOi XBWJI BiJ KOPCTKOI CTIHKA. AKTHBHa Maca
BUOYXOBOI pEUOBUHH.

Tema 2.4. BimmzepkaneHHs AETOHAIIMHUX XBWIb BiJ PI3HUX CEPEIOBHIIL.
Binmzepkanenns YB Bin MexXi JBOX IHEPTHUX CEPEOBUIN. 3ITKHEHHS IBOX TBEPIUX
T1I.

Tema 2.5. ®i3uuHi ysABIE€HHA MpO Mpollec BUOYXYy B MOBITpl. BuzHaueHHs
IMIyJIbCY BUOYXY B MOBITPl. MeTOAM TEOPETUUHOrO PIllIeHHs 3aJadl Mpo JAETOHAIIIIO
3apsiTy BUOYXOBO1 PEUOBUHU B MOBITPI.

Tema 2.6. ToukoBuili BHOyX. EkcrnepuMeHTanbHI 3al1€KHOCTI HapameTpiB
MOBITPSIHUX YJApHUX XBWJIb MPHU ra30BUX BUOyxax. BpaxkanbHa 7isi yIapHUX XBUJIb B
HOBITPI.

Tema 2.7. @i3uko-mMexaHi4HI BJIACTUBOCTI TIPYHTIB Ta CKEJIbHHUX TMOPII.
Kamydner. Bubyx na Bukua. Iligzemuuii BuOyx. CeilcmiuyHuM edekT BHOYXY.
[Tapametpu ceiCMIYHUX XBUIIb.

Tema 2.8. Enementu Teopii MopemtoBaHHsA. MojentoBaHHS 3BUYANHOTO 1
TOYKOBOr0 BUOYXy. Meronu oOpoOKM TOCBIAYEHHMX AAHMX B MOBITPl 1 BOAI MpHU
MOJIeTIOBaHHI. Teopis 1 MpaKkTHKa MOIeTOBaHHS. MoIeTIOBaHHS CKIIQHUX CUCTEM.

Tema 2.9. HaGmmxeHuil MeTOJ] BHU3HAUEHHS MIBHJIKOCTI 1 3aKOHY pPYyXy
000JIOHKH 3apsAny. BuzHaueHHs MIBUAKOCTI OOOJOHKM 3apsiiny. BuzHaueHHA 3aKOHY
PyXy OOOJIOHKHU 3apsy.

Tema 2.10. 3aBma"Hs PO METAHHS KOPCTKOI IJIACTHHU. MeETaHHS MIITHOI
IJIACTUHU, IO CTHUCKAEThCS, 1 KOPOTKOI IMMIHAPHYHOI oO0omoHKW. bamicTuka
OCKOJIKIB.

Tema 2.11. CrarnuHui pO3MOJLT OCKOJIKIB.

Tema 2.12. CrannapTHi OCKOJIKOBI MIIIHIPH. J{isT OCKOJIKIB.

Tema 2.13. ®i3uuHi yABJIEHHS NpO KymyJsiuilo. BusHaueHHs niamerpy
OTBOPY TIpH TPOHUKHEHHI KyMYJSITUBHOTO CTPyMeHS B Tepemkony. Jleski
KOHCTPYKTHUBHI OCOOJIMBOCT1 KYMYJISITUBHUX 3apPsi/IiB.

Tema 2.14. EnekTpoMarHiTHi siBUIIA Mig 4Yac BUOyXy. MeTon OLIHKU
TEIUIOBOT'0 BUMPOMIHIOBAHHS BUOYXY.

Tema 2.15. IIpyxui xBuni. [InacTuuni XBUiIl B TBEPAUX Tilax.

Tema 2.16. Y napai XBWJI1 B TBEpAUX TiIaX. Bigkou.

Tema 2.17. Teopis MoOjenioBaHHs BHOYXOBUX NPOLECIB. ExcrepiHMeHTAIbHI

JTOCJI1JI>KEHHST BUCOKOIIBUJIKICHOTO BUOYXOBOro MeTaHHs Tul. Di3uka B3a€MO/IIi TLI 3
TIePEIIKOI0FO.



Tema 2.18. UwmcenpHi MeTOAM BHPINICHHA 3a/ad MO BUCOKOIIBUAKICHOMY
METAHHIO TiJ1 1 IPOHUKHEHHIO yIAPHUKIB B TIEPEIIKOIH.

Tema 2.19. VmiiabHeHHS MeTadiB BUOYXOM. 3BaploBaHHS BHOYXOM.
[IITamimyBaHHS METAJIIB BUOYXOM.

Po3noain aucumiuiing y roauHax 3a ¢gopmMamm oprai3amii 0OCBIiTHbHOI0
npouecy Ta BUJIaMU HABYAJIbHUX 3aHATH

3aouna (aucranuiiina) gopma
KinekicTs roguu

y TOMY YHCIII
Ha3su mony.iiB i Tem JeKuli | TmpakTU4yHI | JaOopaTOpHi | caMOCTiiHa | MOJyJbHA
yCBHOI'O (cemiHapchbKi) 3aHATTA pobora KOHTPOJIbH
3aHSTTA (1HII1 BUIT a pobora
3aHSTh)

1-ii cemecTp

Monyas 1. CyTHicTh BUOYXOBHX Pe4OBHH TA YAAPHOI XBHJII B cepel0BHIIaX

Tema 1.1. Bubyxosi 4 2 2
MIEPETBOPCHHS.
Knacudixkarmis BP i
CKJ1aJIiB Ha 1X OCHOBI.
Eneprist BuGyxoBoro
TIPHUCTPOIO

Temal.2. Jlesxi 3 3
BIZIOMOCTI 3
TEPMOJUHAMIKH.
[Iepmii moyaTok
TEPMOANHAMIKH.
I30xopHU# npouec.
[306apHwmii mporiec.
Hpyruit noyaTok
TEPMOJIMHAMIKH.
PiBHsIHHS cTaHy
PEUOBHHHU

Tema 1.3. 3 3
Hudepenmianbhi
PIBHSIHHS PYXY
CYIIUTBHOTO
cepenosuina. Jlarpamx
1 Eitneposi
KOOpAUHATH. PIBHSIHHA
PYXY TBEpIOTO
CepeoBHINa, 1110
CTHCKAEThCS. PIBHSIHHS
pYXY 1/1€a1bHOTO
cepenosua. [arerpanu
piBusHb Eitnepa.
JudepenuianbHi
PIBHSIHHS
OJIHOBUMIPHOI'O PYXY
11€aJILHOTO




CepeIoBHUIIA

Tema 1.4.
Hudepenmianbhi
PIBHSIHHS PYXY.
XapaKTepUCTUKU
MJIOCKOT 130€HTPOIIYHOT
Tedii. Bupimenns
nudepeHIiaTbHuX
PIBHSHB IIOCKOTO
130€HTPOMIYHOTO PYyXy
JIOCKOHAJIOTO Ta3y

Temal.5. 3B'130K MiK
napaMeTpamMu Ha
GpoHTI yIapHOT XBHIII 3
napaMeTpamu rnepe
¢dbpoHTOM ynapHOi
XBUJI [T PI3HUX
CEPEIOBHIII

Tema 1.6.
CHiBBIIHOIIEHHS HA
GbpoHTI yaapHOi XBUJI 3
ypaxyBaHHSM IIPOLIECIB
mucoramii 1 10H13anm].
YnapHa aniabara.
[Tongiline ynapue
CTUCHEHHS

Tema 1.7. 3mina
TEeMIIepaTypH 1 EHTPOITi1
IpU yAapHOMY i
130€HTPOIIIYHOMY
nporiecax B
JIOCKOHAJIOMY Ta3i.
3MiHa TeMIlepaTypu
IpU yAapHOMY
CTUCHCHHI. 3MiHa
EHTPOIIIi IPU yAapHOMY
CTUCHCHHI.
HemoxnuBicth
iCHYBaHHS yapHOi
XBHJI PO3PIJIKEHHS B
pEYOBUHI 3
HOpMaJIbHUMH

Tema 1.8. HeobopoTHi
BTpaTH CHEPrii Ha
(GpoHTI yIapHOT XBUIIL.
[ToBH1 HEOOOPOTHI
BTpAaTH €Heprii Ha
(bpoHTI yaapHOi XBUII1

Tema 1.9. Buznauenns
NUTOMHX HEOOOPOTHUX
BTpaT eHeprii Ha

(GpoHTI yaapHOi XBHIIL.




Bu3zHaueHHs1 MOBHUX
HEOOOPOTHHX BTpaT
eHeprii Ha GpoHTI
yJapHOT XBUIIL.
Ha6mmxenuit
PO3paxyHOK
HEOOOPOTHHX BTpAT
eHeprii

Tema 1.10. Y napsi 3 3
agiabatu. Meron
raJbMyBaHHS. PiBHSHHS
CTaHy PiJIMH 1 TBEPIUX
tin. [rocka mpsima
ynapHa xpuisi. OCHOBHI
3aJIE€)KHOCTI.
AKxycTH4YHa Teopis
yIapHUX XBHJIb

Tema 1.11. 3B's130K Mix 3 3
napameTpamH Ha
(GpoHTI KOCOi yapHOi
xBuIl. BinoOpakeHHs
IpSIMUX Ta KOCUX XBHJIb
BiJl TBEPJI01 CTIHKH

MKP-1

Pa3om 3a moayJiem 1 34 2 32

MKP-1

MonyJsb 2. BnimB geToHanii BHOYXOBHX Pe4OBHH HA CepeJOBHINA TA CHCTEMH

Tema 2.1. Jlesxi 3 3
BJIACTUBOCTI
BUOYXOBHUX PEUOBHH.
lNaponunamiyHa Teopis
netoHarii. Teopis
JIEeTOHALl] 11€aJIBHOTO
BUOYXOBOTO rasy.
Teopis geronarii
BUOYXOBHX PEYOBHH,
10 KOH/ICHCYIOTb.
TepmiuHe piBHSIHHSA
CTaHy

Tema 2.2. ITouaTkoBuii 4 2 2
a00 1HIIIOIYUH
iMmnynbe. YyTnuBicTh
BP no tennosoi nii, 10
MexaHIvHoT aii.
Uytnusicts BP 10
yIapHO-XBHJIbOBOT JTii

Tema 2.3. Posmit 3 3
MIPOJIYKTIB JIETOHAITT 32
(GbpoHTOM NEeTOHAIIHHOT
xBui. BinnzepkaneHus
JIETOHAIIIHOT XBWII Bix
YKOPCTKOI CTIHKH.
AxTHBHA Maca
BHOYXOBOI PEYOBHHU




Tema 2.4.
BinnzepkaneHss
NETOHALIHHNX XBUIb
BiJl pI3HUX CEPEIOBHUIIL.
Binmzepkanenus YB
BiJI MeX1 ABOX
IHEPTHUX CEPEIOBUIII.
3ITKHEHHS IBOX
TBEPJUX TIJI

Tema 2.5. ®i3uuHi
YSIBIICHHS TIPO TIPOIIEC
BUOYXY B MOBITPI.
BusHaueHHs iMITyIIBCY
BUOYXY B MOBITPI.
Meroau TeOpETUYHOTO
pillIeHHs 3a/1a4i Ipo
JIETOHAITIIO 3apsy
BUOYXOBOi pEUYOBHHU B
HOBITp1

Tema 2.6. ToukoBuit
BUOYX.
ExcnepumenTaibHi
3aJIe)KHOCTI TapaMeTpiB
MOBITPSIHUX yIapHUX
XBHJIb TIPH TA30BUX
BuOyxax. BpaxxanpHa
Jisl yIapHUX XBHJIb B
MOBITPI

Tema 2.7. ®i3uko-
MEXaHi4HI BJaCTUBOCTI
TPYHTIB Ta CKEIbHUX
nopin. Kamydner.
Bulyx Ha BUKuUI.
[TinzemHuuii BUOYX.
Ceiicmiunuii edekt
BuOyxy. [lapamerpu
CEUCMIYHHMX XBUIIb

Tema 2.8. Enementu
TeOopii MOJICTTIOBaHHS.
MogaenroBaHHS
3BHYANHOIO 1
TOYKOBOTO BUOYXY.
Metoau oOpoOku
JIOCBIIYEHUX JTaHUX B
HOBITPI1 1 BOJI1 ITPH
MojemoBaHHi. Teopid 1
MIPAKTHKA
MOJICTIOBAHHS.
MonenroBanas
CKJIQJHUX CUCTEM

Tema 2.9.
HaOmmxeHuit MeTon




BU3HAYEHHS IIBUIKOCTI
1 3aKOHY pYyXY
000JIOHKH 3apsiy.
Buznauenns
MIBAAKOCTI O0OJIOHKHU
3apsany. BusnaueHns
3aKOHY PyXy OOOJIOHKH
3apsy

Tema 2.10. 3aBganus
PO METAHHS KOPCTKO1
IUTaCTUHH. MeTaHHs
MIIHOI IUTACTHHH, IO
CTHCKA€ETHCS, 1 KOPOTKOT
HATIHIPHYHOT
o0ostonku. bamictuka
OCKOJIKIB

Tema 2.11. Ctatnuauit
PO3MOI1T OCKOJIKIB

Tema 2.12. CranaaptHi
OCKOJIKOBI IIWTIHJIPH.
Jist ocKOIKIB

Tema 2.13. ®i3uuHi
YSIBIICHHSI TIPO
KYMYJISIITIO.
Busnavenns giamerpy
OTBOpY IPH
NPOHUKHEHHI
KYMYJIATUBHOTO
CTpyMEHS B
nepemkoay. Jlesxi
KOHCTPYKTUBHI
0COOJIMBOCTI
KyMYJISITABHUX 3apsiJiiB

Tema 2.14.
EnexkrpomarsitHi
SIBUIIIA IT1/1 Yac BUOYXY.
MeTton omiHKU
TETUIOBOTO
BUIIPOMIHIOBaHHS

BUOYXY

Tema 2.15. [IpyxHi
xBuiil. [Tnactuuni xBuiti
B TBEPJUX TIJIaxX

Tema 2.16. Y napHi
XBHJII B TBEPAMX TiJax.
Bigkoxn

Tema 2.17. Teopis
MOJICTTIOBAHHS
BUOYXOBHX MPOIIECIB.
ExcriepumenTabHi
OCIIIPKEHHSA
BHCOKOIIIBHIKICHOTO




BUOYXOBOTO METaHHS
Tin. Pizuka B3aeMoii
T1J1 3 TIEPEIIKO0I0

Tema 2.18. UncennHi 2 2
METOJIA BUPIIICHHS
3a7a4 110
BHCOKOIIIBUIKICHOMY
METAHHIO Tij 1
MIPOHUKHEHHIO
yIapHUKIB B
MIEPEIITKOIH

Tema 2.19. 2 2 MKP-2
ViiIpHEHHS METaJIiB
BUOYXOM. 3BapIOBaHHS

BUOYXOM.
[IItamMryBaHHS METaJIiB
BUOYXOM
Pa3om 3a mogysem 2 56 6 2 48 MKP-2
Pa3om 3a qucHMILTIHY 90 8 2 80 MKP-1, 2
Temu NPAKTHYHHUX 3aHATH
Ne KinbkicTb
Hasga remu
3/l TOJIUH
1. | Tema 2.14. EnexkrtpomarsitTHi siBUINA mig 4yac BHOyXy. MeTox OILIHKH 2
TEIJIOBOTO BUITPOMIHIOBaHHS BUOYXY
Pazom 2

@®opMHU Ta MEeTOIM HABYAHHSA i BUKJIAaAHHS

dopMu Ta METOAW HABYAHHS 1 BUKIAIAHHS CIPHUSIIOTH JTOCATHEHHIO ITUICH,
JTUCIUIUTIHADHUX ~ pE3yJbTaTIB  HABYaHHS, OYIKYBaHMX KOMIIETEHTHOCTEH 3
JTUCUUIUTIHYM,  BIJATMOBIIAlOTh BUMOTaM  CTYACHTOIIEHTPOBAHOIO  MIiAXOAYy Ta
IMPUHITAIIAM aKaJIeMIqHOI CBOOOIH.

MeToau HaBYAHHS 32 JiKepeJaMu HA0yTTS 3HAHb:

CnogecHi memoou HaGUAHHA:

Jlexyia - MeTOJ, 3a TOMOMOTOI0 SIKOTO TIEAAror y cloBecHIi (opMi po3KpuUBae
CYTHICTh HAYKOBUX TOHSTbh, SIBUII, IPOIIECIB, JIOTTYHO IMOB’SI3aHUX, 00 €IHAHUX
3arajJbHOI0 TEMOIO.

lloscnenns - BepOaJIbHMII METOJ HaBYaHHS, 3a JOMOMOTOIO0 SIKOTO TEeAaror
PO3KpHUBAE CyTHICTh MEBHOTO SABUIIA, 3aKOHY, IPOILECY. [ PyHTYEThCS HE CTiILKH Ha
ysiBl, CKIJIbKM Ha JIOTIYHOMY MHCJICHHI 3 BHUKOPHUCTAHHSIM IONEPETHBOTO JTOCBITY
3100yBaviB BUIIOi OCBITH.

becioa nepenbavyae BUKOPUCTAHHS MOMEPEAHBOIO JIOCBIAY 3/100yBayiB BHUILOI
OCBITH 3 TEBHOI rajy3i 3HaHb 1 HAa OCHOBI I[LOTO MPHUBEIECHHS iX 3a JOMOMOIOIO
Janory 10 YCBiIOMJICHHSI HOBUX SIBUIII, MIOHSTH a00 BIATBOPEHHS BXKE HASIBHUX.

Incmpykmase 3aiimae  BaXJIUMBE MICIe Y HaBYalbHOMY Tiporieci. BiH
nepeadavyae po3KPUTTS HOPM MOBEMIHKH, OCOOJIMBOCTEM BUKOPUCTAHHS METOJIB 1



HaBYAJIBHUX 3aC00IB, JOTPUMAHHS MpaBWi OC3MEKHU il YaC BUKOHAHHS HaBYAIBHHMX
oreparii. [HCTpyKTaX € BaXJIMBUM €TariOM B OBOJIOJIIHHI METOJaMU CaMOCTIHHOT
Mi3HABaJIbHOI JISTBHOCTI, OCKUIBKM BaXJIMBO, MO0 3100yBadi BHUIIOI OCBITH
PO3YyMLIU HE Julle, wo Tpeda poOuTH, a i Ak 11e pOOUTH.

Haouni memoou nasuanns:

Lnirocmpayis - METOI HaBYaHHS, 32 SKOT'0 TPEIMETH 1 TTPOIECH PO3KPHUBAIOTHCS
gyepe3 X CUMBOJIIYHE 300pakeHHs ((HOTO, MATIOHKH, CXeMU, Tpadiky Ta 1H.).

Ilpaxkmuuni memoou HaGYaAHHA:

Ilpakmuuna poboma - CcUpsAMOBaHa Ha BUKOPHWCTAHHS HAaOyTHX 3HaHb Yy
PO3B’sI3aHHI MPAKTUYHHUX 3aBJaHb.

Bui3zni 3ansmms - BUA HaBYAJIILHUX 3aHATh, METOIO SKHUX € O3HAMOMJICHHS
CIIyXadiB 13 TIEPEIOBUM JOCBIIOM PI3HUX aCHEKTIB iXHKOI mpodeciiiHoi AiSTBHOCTI.
[IpoBonATHCS BIATIOBIAHO O HABYAIBLHO-TEMATUYHOIO IJIaHY Ta PO3KJIAy 3aHSTh.

MeToau HABYAHHS 32 XapaKTePOM JIOTIKY Mi3HAHHS:

Ananimuynuii memoo tnependadae MUCICHHEBUN a00 MPAKTUYHHUI PO3KIIA]
IIJIOTO HAa YacTUHM 3 METOI BHBUEHHS iX CYTTEBUX O3Hak. lle mouarkoBuit
KOMIIOHEHT Tmi3HaHHA. [{ms po3yMiHHSA IUTICHOCTI SIBHILA, TPOIECY, CYTHOCTI
OKPEMOr0 MOHATTS HEOOX1JTHO MEPEUTH 1O CUHTE3Y.

CunmemuyHuii memoo TPYHTYETbCS Ha MHCIECHHEBOMY a00 MPAaKTUYHOMY
3’€JIHAaHH] BUJIIJICHUX aHAJi30M EJIEMEHTIB YM BJIACTUBOCTECH MpeaMeTa, SBHINA B
onHe 1ute. CUHTE3 € OpraHiuHUM MPOAOBXKEHHIM aHai3y i Moxe Oy/nyBaTucs JIMIe
Ha H10r0 OCHOBI.

Inoykmuenuit memoo - NUIAX BUBYCHHS IPEIMETIB, SBUII B1J OMUHUYHOTO JI0
3arajibHOr0. Y pe3yJbTaTli pO3yMiHHA CYTHOCTI O3HaK, BJIACTUBOCTEH OJAMHUYHUX
IpeAMETIB YM  SBHUI, IOHATh € MOXJIMBICTh YCBIJOMUTH ICTOTHI, THIIOBI
3aKOHOMIPHOCTI YH BJIACTUBOCTI OJHOTIOPSIAKOBUX MPEAMETIB a00 SIBULLI.

Jleoykmuenuit memoo, HaBnaku, 0a3ye€ThCd HA BHUBUYCHHI HABYAIBHOTO
Marepiagy BiJ 3arajlbHOro JO OKPEMOTro, OAWHHUYHOrO. 3/100yBadi BHIINOI OCBITH
O3HAHOMIIIOIOTHCS 13 3arajbHOIO 3aKOHOMIPHICTIO, @ TOTIM Ha OCHOBI II€l
3aKOHOMIPHOCTI, TIPaBUJIa, 3aKOHY XapaKTePU3yIOThCS 1HIII SBUIIA, TIPEIMETH.

Tpadykmuenuii memoo 1iepefdavyac BUCHOBKM BIJ OAWHUYHOTO JI0
OJIMHUYHOTO, BiJl YaCTKOBOT'O /IO YaCTKOBOTO, BiJl 3arajibHOTO JI0 3arajbHOro.

Merogu HaBYaHHS 3a PpiBHEM CaMOCTIHHOI PO3YMOBOI [JiflJILHOCTI
3100yBayviB BUIIOI OCBITH:

Ilpo6nemnuit euknad tependavae CTBOPEHHS BUKIAJA4eM MPOOJIEMHOI
CUTyallii, JONOMOry 3100yBauyaM BHUIIOI OCBITM Yy BHUIUIEHHI Ta IPUAHSITTI»
IPOOJIEMHOTO 3aBJaHHS, BUKOPUCTAHHI CIIOBECHUX METO/IB (JIEKIIii, TIOSICHEHHS) TSI
aKTUBI3AIlli MHCJICHHEBOI JISJIBHOCTI CIIyXadiB, CIPSMOBAHOI Ha 3aJ0BOJICHHS
M13HABAJIBHOT'O 1HTEPECY IIJISAXOM OTPUMAaHHS HOBOI 1H(pOpMAIIii.

Yacmkoeo-nouwtykoeuit memood BKJIIOYAE 37100yBayiB BUIIOI OCBITH Y TMOIIYK
NUISIXIB, MPUMOMIB 1 3ac00iB pO3B’si3aHHS Mi3HABaJbHOT'O 3aBiaHHsA. [[ns nmieBocTi
IbOTO METOAY CTBOPIOETbCA MpoOJeMHAa cHUTyalis 1 3700yBaul BHIIOI OCBITH
CIOHYKAIOTHCS J10 PO3YMIHHS 1 «IIPUHHATTS» MI3HABAIBHOIO 3aB/aHHA. KepiBHUIITBO
XOOM  TIOUIYKOBOi ~ MHCIIGHHEBOI  JiSIBHOCTI  3700yBauiB  3a0e3medyeTbes
BUKOPUCTAHHSM CHUCTEMHU JIOTIYHO BMOTHMBOBAHHMX 3allUTaHb, CTUMYIIOBAHHAM 1



CXBAJICHHSIM MI3HABAJIbHOI JISUTBHOCTI CIIyXayiB y MpoLEcl Po3B’sI3aHHS HaBYAIbHHUX
3aBaHb; aHATI30M YCITiX1B, IOMWJIOK 1 TPYIHOIIIIB.

InnoBanilini MeToau HaAaBYAHHSA.

Poooma 3 HaeuaibHO-MemOOUYHOIO JliMmepamypor) ma 6i0eomMemoo Yy
CIOJIYYCHHI 3 HOBITHIMHU 1H(GOpMAIIHHUMU TEXHOJIOTISIMA Ta KOMIT IOTE€PHUMU
3aco0amMu HaBYaHHSI.

Hasuanna 3 eukopucmanuam mexniunux pecypcié (BiIKpuTa OCBITa uepes
corianbH1 Mepexi Ta Bebpecypcu, BYOD (Bring your own devices), ocBita Ha moii
(OHJTaliH-3aXO0/TN ).

Inmepakmueni memoou - 3700yBadi 1 BUKJIaAa4 NepeOyBalOTh y PEKUMI
Oecigu, miajyiory MiXK co0O0; CIIBITpallsd 1 B3a€MOHABUaHHS: BHUKJIagad — 3700yBad,
3m00yBau — 3700yBay, MpW YOMY 1 BHUKIagad, 1 3700yBad BHIOI OCBITU €
PIBHOIIPABHUMU 1 PIBHO3ZHAYHUMM YYaCHUKaMHU OCBITHBHOI B3a€MO/IIi, 1110 BUKIIOYAE
JIOMiHYBaHHS OJTHOTO yYaCHHUKA HABYAIBHOTO MPOIIECY HAJ| 1HIIIMM, OHIET TYMKH HaJl
HIIIOIO.

Memoou opzanizayii nHaguaibH020 npouecy, w0 @Gopmyroms couianibHi
HaeuyKu - 3aBAAHHS 3 TOMIYKY iH(OpMAIli, HAYKOBI JOMOBIi, MOJCITIOBAHHS
CUTyaIlli 32 YMOB HEBU3HAUCHOCTI PE3yNbTaTIB; INiJl Yac TaKUX 3aHATH 3700yBaui
BUYATBCA OYyTH IEMOKPATHYHHMH, CIUIKYBaTHUCh 3 IHITUMHU JIOABMH, KPUTHIHO
MUCJIUTH, YXBAJIIOBATH OOTPYHTOBAH1 PIllICHHS.

HaykoBo-gociiqiHa podora - 3acCTOCYBaHHS HOBUX METOMIB 1 TEXHOJIOTIH,
aKTHBI3AIllsA MI3HABAIBHOI JISJIBHOCTI, MIABUIIEHHS SKOCTI (paXOBOI IIATOTOBKH Ta
PO3BUTKY TBOpPYHUX 3M10HOCTEH y 3700yBadiB BHIINOI OCBITH, PO3LIMPEHHS IXHBOI
0013HaHOCT1, 3a0€3Ne4YeHHs] €(PEKTUBHOIO MPAKTUYHOIO BUKOPUCTAHHS HAOYTUX Y
mpoleci HaBUYaHHS 3HAHbL Ta BMIHb 3a BIJMOBIJIHAM OCBITHIM KOMITOHCHTOM
(lHIMBiAyanbHa poOOTa HAYKOBO-MEAATOrYHUX MPAIIBHUKIB 13 3100yBaYaMy BHILO1
OCBITH, fIKI 3aiIMalOThCsl HAYKOBHUMH JIOCIIIPKEHHSMHU; HAyKOBO-AOCTIAHA podoTa y
HAyKOBUX TypTKax Kadeap; ydacTb y HAYKOBO-NPAKTUYHUX KOH(EPEHINX,
HAyYKOBUX YWUTAHHSX, CEMiHapaX, KOHKypcaxX Ta iH.; IPOBEICHHS HAYKOBUX ITONIYKIB
y MPOIIECT MPOXOKEHHS PIZHUX BUIB MPAKTUKH).

Camocriiina po0oTa crpsiMoBaHa Ha BHUKOPUCTaHHS HaOyTHX 3HaHb MpPH
pO3B’si3aHHI TporpaMHHUX 3aBAaHb. OpraHizailisi HaBYAJIBHOT'O MPOIECY, MPHU SKIH
3arlaHOBaH1 3aBJIaHHA BUKOHYIOTHCS 3/100yBayeéM BUINOI OCBITH IiJ] METOAMYHUM
KEpPIBHUIITBOM Ie/iarora, aje 0e3 iloro 6e3mnocepeHboi yqacTi.

OuiHBaHHS OCBITHIX JOCATHEHb 3/100yBaviB BHUIIIOI OCBITH

3acobaMM OILIHIOBAHHS Ta METOJAaMH JIEMOHCTPYBaHHs pe3y/lbTaTiB HAaBYAHHS
€. MOTOYHUN Ta MIJCYMKOBUW KOHTPOJIb. IIOTOYHMI KOHTpPOIb 3/IMCHIOETHCS Ha
KO)KHOMY NPaKTUYHOMY 3aHSTTI METOJOM ONMTYBaHHS, MHUCBMOBOTO TECTOBOIO
koHTpo:to. [TincymkoBa hopma KOHTPOIIO - AUPEPEHIITITHUHT 3aTiK.

Pesynbratu OuLiHIOBAaHHS 3HaHb 3 HABYAJIbHOI AUCLMIUIIHK TPOBOJSATHCS 32
100-6anbHOM0O 1IKaJI0M0, 1110 BUKOpHcTOBYeThesl B HY 13 Vkpainu.



Kpurepii ouinroBanHs

@opMH MOTOYHOIO TA MiICYMKOBOT0 KOHTPOJIIO

[ToTOYHUI KOHTPOJb PE3YNIBTATIB HABYAHHS 3/100yBayiB OCBITH MPOBOAUTHCS Y
dbopmi:

- YCHE ONUTYBaHHS - 3aCTOCOBYETbCS IIiJi 4Yac MPOBENEHHS YCIX BH/IIB
HaBYAJIBHUX 3aHATh 3 METOI0 BU3HAYCHHS PIBHA 3aCBOEHHS 3/100yBayamMul BHILO1
OCBITH HaBYAJILHOT'O MaTeplaily NONEPEeIHbOr0 3aHATTS;

- TECTOBHMI E€KCIPEC-KOHTPOJIb (JIETIOUKA) - MPOBOAUTHCS 3 METOIO MEPEBIPKU
PIBHA 3HaHb 3100yBayiB BHIIIOI OCBITY 3a MONEpeaHE (IEKLTbKA MONEPEIHIX) 3aHSTh,
a00 Micys 3aBepIIEHHs] BUBUCHHS MaTepially 3MICTOBOIO MOIYJIS;

- TECTOBHI KOHTPOJIb - K MPABUIIO, TPOBOAUTHCS IMICISI 3aBEPILICHHS BUBUCHHS
3100yBayaMy BUIIIO1 OCBITH MaTepiany 0JIOKY 3MICTOBUX MOJTYJIIB;

- KOMOIHOBaHa QopMa KOHTPOJIO - TOEJHAHHS TMiJ Yac MPOBEICHHS
HaBYAJIbHUX  3aHATh  YCHOIO  ONMTYBaHHS Ta  EKCIPEC-KOHTpOJo,  abo
€KCIIPECKOHTPOJI0 3 TECTOBUM KOHTPOJEM 3 METOK MaKCHMAaJIbHOTO OXOIUIEHHS
KUTBKOCTI 3QJIy9eHHX 10 KOHTPOJIO 3700yBadiB BHUIOI OCBITH 1 OLIBII SIKICHOT
NEPEBIPKU PIBHS 3aCBOEHHS HUMU 3HAHb.

[lincyMKOBUI KOHTPOJb MPOBOAUTHCA Y GopMi TuEepEHIIAHOTO 3aIIKY.

Po3noainn Ta HakonM4yeHHs 0aJjiB, sIKi OTPUMYIOTH 3100yBayi, 3a BUAAMM
HABYAJBHHUX 3aHATH TA KOHTPOJbLHUMH 3aX0aMH 3 JMCHMILIIHH

. CymapHa
MaxkcnManbHUI ymap
o MaKcHMalbHa
KinbkicThb 0an 3a BU]T o :
Buu HaBYaTbHUX 3aHSTH KUTBKICTh OauiB
HaBYaJIBHUX HaBYaJIHHOTO
3a BUAAMHU
3aHSTh 3aHSITTA
HaBYATbHUX
3aHSTh
I. [ToTouHMii KOHTPOJIb
JEKIi 1 2 2
Monyas 1 NPaKTUYHI 3aHATTS* - - -

MOJTyJIbHA poboTa * 1 45 45
Pa3om 3a moayJs 1 47

JIeKIil 3 2 6

Monayas 2 MPaKTUYHI 3aHATTS* 1 2 2

MOAy/IbHA poOoTa* 1 45 45
Pa3om 3a moxyan 2 53
Pa3oM 3a mOoTOYHMI KOHTPOJIb 100
I1. InauBinyajabHi 3aBIaHHS -
I11. Iu¢epenuiiinmii 3a71ik -
Pa3oM 3a Bci BUIHM HaBYAJbHOI pO0OTH 100

Hoacuenna:* 6uou HaABYANLHUX 3AHAMb MA KOHMPOIbHI 3axo0u 011 0008'13K06020
BUKOHAHHS.

ITiocymxosa oyinka popmyemscs 3 ypaxy8aHHsam pe3yibmamie:

- NOMOYHO20 KOHMPOTI0 pobomu 3000y8aya suwoi oceimu nio 4ac ayoOumopHux 3aHsams
ma camocmiuHoi pobomu NPOO0BHC ceMeCmpy,

- niOCYMK08020 KOHMPOTIO YCNIWHOCHII.




IToTo4YHMIT KOHTPOJIb

Kpurepii moTouHOro OIfiHIOBaHHS 3HAaHb 3700yBadiB Ha JICKIITHOMY 3aHSTTI
(oyinoemucs 6i0 () 0o 2 6anis).

2 Oama - 3100yBau BOJIONI€ HABYAIBLHUM MaTrepiajioM, OpIEHTYEThCA B
KOHKPETHIM TeMi Ta apryMEHTOBAaHO BUCIJIOBJIIOE CBOI JYMKH, HABOAUTD MPUKJIIAIN;

0 OamiB - 3700yBau HE OPIEHTYETHCS B OOrOBOPIOBAHINM TeMaTwlll, HE
3HAXOAMTHh BIANOBIAl HA MNpoOJEMHI MHUTAaHHS (32 3MICTOM JIeKWii), Yy
BHCJIOBJIFOBAHHAX II0JI0 OKPEMHUX TMOJI0XKEHb MPUITYCKAETHCS CYTTEBUX MOMUIIOK.

BuknagadeM OLIHIOETHCS TTOBHOTA PO3KPHUTTS MUTAHHSA, JIOTiKa HOTO MOJAAHHSA,
KyJbTypa MOBIICHHS, €MOIIWHICTh Ta TEPEKOHAHICTh, BUKOPUCTAHHS OCHOBHOI Ta
JOJIATKOBOI JIiTeparypu (MAPYYHUKIB, HABYAIbHUX IMOCIOHUKIB TOILO), aHATITHYHI
MIpKyBaHHS, BMIHHSI pOOUTH TIOPIBHSIHHS, BUCHOBKH.

Kpurepii NOTOYHOrO OL[IHIOBaHHS 3HaHb 3100yBaviB Ha MPAKTHYHOMY 3aHATTI
(oyinoemucs 6i0 0 0o 2 6anis).

2 Oarna - 3aBJaHHS BUKOHAaHE B MOBHOMY 00Cs31, BIAMOBIAL BipHA, HABEJACHO
apryMeHTallll0, BHUKOPUCTOBYIOTHCS TpodeciiHl TepMiHH, 3BIT OQOpMIICHUN
rpaMaTUYHO 1 CTHIIICTUYHO 0€3 TOMUJIOK;

1 Gan - 3aBIaHHA BUKOHAHE, aje OOTPYHTYBAHHS BIJAIOBII1 HEJOCTATHE, Y 3BITI
JOMYIIEeHI HE3HAUHI rpaMaTUYHl UM CTHJIICTHYHI TOMUJIKY;

0,5 Oama - 3aBgaHHS BUKOHAHE 4YaCTKOBO, Yy 3BITI JIOMYIIEHI HE3HA4HI
rpaMaTHYHI Y¥ CTHJIICTUYHI TTOMUJIKY;

0 OaiiB - 3aBHaHHSA HE BUKOHAHE

MoaybHUl KOHTPOJIb

Moayns 1, 2

Buxonyerbcs y ¢dopMi MUCEMOBOT poOOTH Ha 3a3dalieriib PO3APYKOBAHUX
Omankax. KoxkHomy 3/100yBauy Ha BUOIp JA€ThCS OJWH BapiaHT 13 ABAALATH I SITH
3aMpONOHOBAHMX, KOKEH BapiaHT Ma€ 3 3aBJIaHHS.

Kpurepii oliHIOBaHHS PO3paxyYHKOBHX 3aBJIaHb:

15 GauiB - 3aBJaHHS] BUKOHAHE B MOBHOMY 00Cs31, BIJNOBI/Ib BipHa, HABEJECHO
apryMeHTAIlll0, BUKOPUCTOBYIOThCA TipodeciitHi TepMmiHM, 3BIT 0GOPMIICHUMN
rpamMaTUYHO 1 CTHIIICTUYHO 0€3 TOMUJIOK;

10 GaniB - 3aBHaHHA BUKOHAHE, ajie OOTPYHTYBaHHs BiJIOBiAlI HEIOCTATHE, y
3BITI IONYIICHI HE3HAYHI TPaMAaTHUYHI UM CTHIIICTUYHI TTIOMUJIKH,

6 OamiB - 3aBJaHHS BHUKOHAaHE YacTKOBO, Y 3BITI JONYILIEHI HE3HayHI
rpaMaTHYHI Y CTHJIICTUYHI TTOMUJIKY;

2 OaJyia - 3aBIaHHS BUKOHAHE YaCTKOBO, Yy 3BIT1 JIOIMYIIEHI 3HAYHI IpaMaTU4HI
Ta CTHJIICTUYHI IIOMHUJIKH;

0 OaiB - 3aBHaHHSA HE BUKOHAHE

3a MOBHI Ta TOYHI BIJIMOBIJII HAa BCl 3aBJaHHsA, 3700yBay oTpumye 45 Oais.
MonynpHa poOOTa BBAXKAETHCS 33apaxOBAHOI B TOMY BHITAJIKY, SKIIO 3J100yBad
HaOpaB MiHIMYM 25 0aJliB.




IlepeJiik nUTAHB AJIM MIATOTOBKH 10 1M (pePeHUINHOrO0 3aIiKy:
Mooyne 1. Cymnicmp udyxoeux peuosun ma yoapHoi Xeui é cepedosunyax.
[ToBeninka BUOYXOBUX PEUOBHH.
Pesxxumu BHOYXOBUX MEPETBOPEHbD.
SAKoCTI pexuMiB BUOYXOBUX MEPETBOPEHb.
Bumoru, o npexa'siBasierbest 10 BP 1 ckiaaiB Ha iX OCHOBI.
Knacudikanis BP 1 ckiazniB Ha iX OCHOBI.
Enepris BHOyX0BOTO IPUCTPOIO.
Jlesiki BIIOMOCTI 3 TEPMOJIMHAMIKHU.
[lepmumii moyaTok TEPMOAMHAMIKH.
[30x0pHMI mporiec.

10 [306apHwuii mporiiec.

11. Ipyruii moyaToK TEPMOIUHAMIKH.

12. PiBHSIHHS CTaHy PEUYOBUHHU.

13. AudepeniianbHi piBHIHHS PyXy CYLULIFHOTO CEPEIOBHUIIA.

14. Jlarpanx 1 EiinepoBi KoopauHaTH.

15. PiBHSIHHS pyXY TBEPJIOTO CEPEAOBHUIIA, 110 CTUCKAETHCS.

16. PiBHSHHS pyXY 171€aIbHOTO CEPEIOBHUIIIA.

17. Interpanu piBHsHb Eilnepa.

18. IndepenitianbHi piBHIHHS OJHOBUMIPHOT'O PYXY 11€aJIbHOTO CEPEIOBHIIIA.

19. IudepenmianbHi piBHAHHSA PYXY.

20. XapaKkTepuCTUKH IIOCKOT 130€HTPOMIYHOI Teil.

21. Bupimenns nudepeHIiianbHuX PIBHSAHB IUIOCKOTO 130€HTPOMIYHOTO PYXY
JOCKOHAJIOTO Tasy.

22. 3B'I30K MIXK IMapaMeTpamMu Ha (PpOHTI yIapHOI XBUII1 3 TapaMeTpaMu nepes
(GpOHTOM yIapHOi XBHJIL JUIsl PI3HUX CEPEAOBHILL.

23. CriBBimHOIIEHHS HA (POHTI YAAPHOI XBUIII B 17I€ATbLHOMY CEPEIOBHIITI.

24. CriBBiiHOIIICHHS Ha GPOHTI yIapHOI XBUJI1 Y TBEPAOMY T1JII.

25. CriBBigHOIIEHHST Ha (POHTI yJapHOI XBWJII AJIsi JOCKOHAJIOTO razy 6e3
ypaxyBaHHS IIPOIIECIB IUCOLIAIil 1 10H13aITl].

26. CniiBBiAHOLIEHHST Ha (POHTI yAApHOI XBWJII 3 YypaxXyBaHHSM IIPOLECIB
nucoryarii 1 10H13aril.

27.YnapHa amiabara.

28. [lonBiitHe ynapHe CTUCHEHHSI.

29. 3MiHa TeMIiepaTypu IpHu yIapHOMY CTUCHEHHI.

30. 3MiHa eHTpoIii pyU  yAAPHOMY CTUCHEHHI.

31. HemoxnuBICTh ICHYBaHHS YHAapHOI XBWJII PO3PIMDKEHHS B PEYOBHHI 3
HOPMaJIbHUMU BJIACTUBOCTSIMH.

32. ToBmuHa (GPOHTY yAAPHOI XBHUII.

33. Cnabki 1 cunbH1 YB B 1ocKkoHamomy rasi.

34. BuzHaueHHS NUTOMHUX HEOOOPOTHUX BTpaT eHeprii Ha (POHTI yIapHOI

CcoNoaR~ODE

XBHJII.

35. Bu3naueHHs TOBHMX HEOOOPOTHMX BTpaT €Heprii Ha (PpOHTI ymapHOi
XBHUJII.

36. Habnmxenuit po3paxyHOK HEOOOPOTHUX BTPAT €HEPTIii.



37. BusHaueHHs yJapHuX ajaiadar.

38. BusHaueHHs ynapHHUX aaiabaT METOJOM rajibMyBaHHSI.

39. PiBHSIHHSA cTaHy PIWH 1 TBEPIUX TII.

40. ITnocka npsiMa ymapHa XBHUIISL.

41. OcHOBHI 3aJI€KHOCTI.

42. AxycTu4Ha Teopist yIapHUX XBUJIb.

43. 3B'130K MIXK TapaMeTpaMu Ha GPOHTI KOCOI yapHOi XBHIIL.

44, BinoOpakeHHs MPSMHUX Ta KOCUX XBWIb BiJl TBEPJI01 CTIHKH.

Moodynv 2. Bnaue oOemonauii eudyxosux peuosuH Ha cepeoosuuia ma
cucmemu.

45. Jleski BIaCTUBOCTI BUOYXOBUX PEYOBHH.

46. I'inpoguHaMivHa TEOPis JEeTOHAIII].

47. Teopist neTOHAIi1 171eaTbHOI0 BUOYXOBOT'O rasy.

48. Teopist geToHallii BUOYXOBHX PEYOBHH, [0 KOHACHCYIOTb.

49. TepmiuHe piBHSHHS CTaHy.

50. IToyaTkoBuUit 200 1HILIIOIOYUNA IMITYJIBC.

51. Uyrnusicte BP no TemmoBoi aii, 70 MeXxaHIYHOI fii.

52. Yytnuicth BP 110 ynapHo-XBUIBOBOI ii.

53. Po3niT mponykTiB AeTOHAIIi] 32 (PPOHTOM JETOHAIIHHOT XBHUII.

54. BinnazepkajaeHHs JeTOHAIIMHOT XBUII1 BiJl )KOPCTKOT CTIHKH.

55. AKTHBHA Maca BUOYXOBOi pEUOBHHH.

56. BignzepkaaeHHs IeTOHAIIMHNX XBUJIb BiJl PI3HUX CEPEIOBHIILI.

57. Binnzepkanenus Y B Bijg Mexi IBOX IHEPTHUX CEPEIOBUIII.

58. 3iTKHEHHS TBOX TBEPAMX TiJl.

59. ®i3uyHi yABICHHS MPO MPOIEC BUOYXY B MOBITPI.

60. BusnaueHHs iMIyabCy BUOYXY B TOBITP.

61. MeToau TeOpEeTUYHOTO PINIEHHS 3a]a4il Mpo JETOHAIIIO 3apsay BHOYXOBOi
PEYOBUHHU B TIOBITPI.

62. ToukoBuii BUOYX.

63. EkciepyuMeHTaNnbHI 3aJIeKHOCT1 MapaMeTpiB MOBITPSHUX YAAPHUX XBHIIb
IpU ra30BUX BUOYXaXx.

64. BpaxxanpHa Ais yIapHUX XBUJIb B TTOBITPI.

65. di3uka BUOYXY y BOJII.

66. MeToau TeOPETHYHOTO BUBUCHHS ITiIBOJTHOTO BUOYXY.

67. ®i3uK0-MeXaH1uHI BIACTUBOCTI IPYHTIB Ta CKEJIBHHUX MOPI/I.

68. Kamyduer.

69. BuOyx Ha BUKHU]I.

70. Ilinzemuauit BUOyX.

/1. Celicmiunuii ehekT BUOYXY.

72. IlapameTpu CEHCMIYHMX XBUJIb.

73. EnemMeHTH TEOpii MOJICIIIOBAHHS.

74. MopentoBaHHS 3BUMAIHOTO 1 TOYKOBOTO BUOYXY.

75. Metonu 06poOKH TOCBIAYCHUX JTaHUX B TIOBITP1 1 BOJI TIPH MOJICITIOBaHHI.

76. Teopis 1 mpaKkTUKa MOJIETIOBAHHS.

(7. MonenroBaHHS CKJIQHUX CUCTEM.



/8. HaOnwxeHuit MeToa BU3HAYEHHS LIBUIKOCTI 1 3aKOHY pyXy OOOJOHKU
3apsmay.

79. BuzHaueHHs MBUAKOCTI 000JI0HKH 3apsiTy.

80. BuzHaueHHs 3aKOHY PyXy OOOJIOHKH 3apsiy.

81. 3aBmaHHs PO METAHHS )KOPCTKOT TIACTUHH.

82. MeraHHs MILHOI TUTACTMHM, IO CTUCKAETHCS, 1 KOPOTKOI LMIIHAPUYHOL
0OOJIOHKH.

83. banicTrka 0CKOJIKIB.

84. CratuyHMA PO3TOILT OCKOJIKIB.

85. CtanmapTHI OCKOJIKOBI ITWIIHPH.

86. Jlis1 oCKONKIB.

87. I'iapogmHamiyHa Teopist KyMYJISIIIii.

88. HaGmmxeHuit MeTo1 pO3paxyHKy IapaMeTpiB KyMYJISITUBHOTO CTPYMEHS.

89. BusHaueHHs TTMOMHM TPOOUTTSI MEPEIIKOIU KYMYISITUBHUM CTPYMEHEM.

90. BuznaueHHs TIMOWHU MIPOHUKHEHHSI KYMYJISITUBHOTO CTPYMEHS 3
ypaxyBaHHSM CTUCIUBOCTI MEPEIIKOIU 1 CTPYMEHS.

91. BusHaueHHss JAiamMeTpy OTBOpPY TMpH TPOHUKHEHHI KyMYJISATHBHOIO
CTPYMEHS B MEPEIIKOAY.

92. llesiki KOHCTPYKTUBHI OCOOIMBOCTI KyMYJISATUBHHX 3aPsiB.

93. EnextpomarHitHi siBUIIA MiJ1 4ac BUOYXY.

94. Meto OLIHKY TEIJIOBOIO BUIIPOMIHIOBaHHS BUOYXY.

95. [IpyxHi XBUII.

96. ITnacTuyH1 XBUJIl B TBEPAUX TiJIax.

97. Y napHi XBUIIi B TBEPUX TiJaX.

98. Bigkonn.

99. Teopist MoaeMIOBAaHHS BUOYXOBHX IPOIIECIB.

100. ExcmepuMmeHTanbHI JOCTIHPKEHHS BHUCOKOIIBHUAKICHOTO BHOYXOBOTO
METaHHS T1I.

101. ®i3mka B3aeMO/Ii TiJI 3 IEPEIIKOIOTO.

102. YwucenpHi METOAM BHPIIICHHS 3a7a4 10 BHUCOKOIIBUIKICHOMY METAHHIO
T1J1 1 IPOHUKHEHHIO YIAPHUKIB B IEPEILKOIH.

103. VuriypHEHHS METaliB BUOYXOM.

104. 3BaproBaHHS BUOYXOM.

105. IllTammyBaHHS METaiB BUOYXOM.

IMoaiTnka BUK/IaJaHHA HABYAJILHOI AUCHHUILIIHA

[Ipy BUKIIaTaHHI HABYAIBHOT JUCIMILTIHM HA 3aHATTSAX, BUKJIAJIa4 BUMArae Bij
3100yBaviB BUIIOi OCBITH:

- CBOEYACHO (32 5 XB JI0 OYATKy) MpUOYBaTH HA 3aHSTTS, O€3 3ali3HEHb Ta 3
HEIMOBa)KHOI MPUYHUHU MPOIMYCKATH 3aHITTS;

- i 4Yac 3aHATTS HE JO03BOJIETHCS KOPUCTYBATUCS MOOUTBHUM Tele(OHOM,
TUTAHIIIETOM CMapT-TOAMHHUKOM YH 1HIIMMHA MOOUTRHUMH MPUCTPOSIMUA 0€3 JT03BOIY
HAyKOBO-TIEJIarOT1YHOTO MPAIiBHUKA;

- aKTMBHAa Yy4YacTh B OOTOBOPCHHI HAaBYAIBHUX TUTaHb, MONEPEIHS
MirOTOBKA JIO MPAaKTHYHHMX 3aHITh 32 PEKOMEHIIOBAHOK) JIITEPaTyporo, SKICHE 1



CBO€YACHE BUKOHAHHS 3aBJaHb;

- 37g00yBa4i  BUIIOI  OCBITM  TOBHHHI  JIOTPUMYBATHCS  TIOJITHUKH
T00pOYECHOCTI 1] YaC BUKOHAHHS CaMOCTINHOT;

- 3100yBad BHILOI OCBITM Ma€ TMPaBO JMJI3HATUCS MPO CBOK KUIBKICTh
HAaKOIMMYECHUX OaliB y BHKJIaJa4a HABYAJIbHOI JUCIUIUTIHK Ta BECTHU BJIACHUN OOIK
ux Oais;

- 10 3[1a4l €K3aMEHY JIONyCKAIThCs 3/100yBadl, Kl OTPUMAJIM MPOXIHI Oanu
o BciMm MK.
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