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1. 3araabHa ingopManis Npo BUKJIAAa4a

BoponoBuu  Jlaniin  OnekcanapoBud, K.(.-M.H.,
noreHT kabenpu dizuku. Juciumiiny «Di3uka» BUKIAIA€
3 2005 poky.

Hanpsim HaykoBUX IOCHIIKEHb: TEPMOEMICIHHI Ta
BUIPOMIHIOBAJIbH1 BJIACTUBOCTI OoopuiB
PIIKICHO3EMEIbHUX METaJIiB.

e-mail: daniil.voronovych@khai.edu

2. Onuc HABYAJIBHOI JUCHUILIIHHA

CemecTp, B AIKOMY BHKJIAJAETHCA AUCHMILTIHA — 1.2,

OO0csr fuCHUNIIHA:

5 kpeautrie €KTC (150 romun), y Tomy umcii ayautopHux — 80 romuH,
caMoCTIHOT poboTH 3100yBauiB — 70 roAUH.

®opmu 3100y TTH OCBITH

JleHHa.

Jucnumiina — o60B’s13K0Ba.

Buau HaBYaJbHOI MisJIBHOCTI — JeKilii, JJabopaToOpHi, MPaKTU4YHI POOOTH,
camocTiiiHa poboTa 3700yBaya.

Buau KOHTPOJII0 —MOAYJIbHHUI KOHTPOJIb, 3aJIK.

MoBa BUKJIAIAaHHA — YKPATHCHKA.

HeoOxinHi 000B’s13k0Bi momepeaHi AUCHUILUIIHA (MPepPeKBi3UTH) — BUIA
MaTeMaTHKa.

Heo0xiani 000B’s13K0Bi CynyTHi JUCUMILTIHU (KOPEKBI3UTH) — BIJICYTHI.



3. Mera Ta 3aBJaHHA HABYAJILHOI JMCHUILIIHHA
Mera
CdhopmyBatu y 3100yBadiB BHILOI OCBITH YSIBICHHA NP0 CydacHy OGi3HUHy
KapTUHY CBITY, HaJaTH 3HAHHA MPO HAWOUIbLI Ba)KJIMBI MPHUHIIMIIKA Ta 3aKOHH, IO
BH3HA4Yal0Th OyIOBY 1 HalmpocTii GopmMu pyxy Marepii, MArOTYBaBIIM TUM CAMHUM
iX 70 SIKICHOTO BHMBYEHHS 3arajbHO TEXHIYHHMX Ta CIELIaTbHUX TUCLUILIIH, HaJaTH
NEePBUHHI 3HAHHA [IPO eKCIIEPUMEHTAIbHE JTOCIHIHKEHHS SBUILI.

3aBaaHHA

Hanatu 3HaHHA 1po cydacHy (pi3sMuHy KapTHHY CBITY, HABUUTH 3aCTOCOBYBATH
OCHOBH1 3aKOHM (I3UKH A0 BHUPIINICHHS MNPAKTUYHUX 3a]ad, SKIi BUHUKHYTH MpHU
3aCBOEHHI CIENlaIbHUX JUCUUIUTIH, i MOAAIbIIOT MPOQECIHOI AISITBHOCTI, HABYUTU
JOCTIAHULIBKOT ISTTBHOCTI.

[Ticnst onanyBaHHS TUCHUILTIHY 3100yBa4 Ha0y/1e HACTYITHI KOMIIETEeHTHOCTI:

— 3JIaTHICTh aHaji3yBaTu (Di3WYHI SBUIA SK MPUPOTHOTO MOXOKEHHS, TaK 1
TEXHOJIOTIYHI, 3 TOYKH 30pYy (PyHIameHTaabHUX (DI3UYHUX MPUHIMUIIB 1 3HAHb, a
TaKO0>K Ha OCHOBI BIAMOBIJHUX MaTEMAaTHYHUX METO/IIB;

— 3JIaTHICTh 3aCTOCOBYBATH 3HAHHS B IPAKTHYHUX CUTYAIIisIX;

— 3J1aTHICTh JJO aOCTPAKTHOTO MUCIICHHS;

— 3/IaTHICTh BUMTHUCS 1 OYyTH Cy4aCHO OCBIYEHUMH, YCBIIOMJIIOBATH MOKJIUBICTh
HABUYAHHS BIPOJOBXK KUTTS;

— 3[IaTHICTH JI0 MOIIYKY, 0OpOOJIeHHS T aHami3y 1H(QOpMAIIiT 3 pI3HUX IKEPET;

— 3JJaTHICTh T€HEPYBATH HOBI i/1e1 (KPEaTUBHICTH);

— 37aTHICTh (popmalizyBaTu NpoOJieMH, OMKCaHl MPUPOTHOI MOBOIO, Y TOMY
YHUCITI 32 JIOMOMOTOI0 MaTeMaTUYHHX METO(IB, 3aCTOCOBYBATH 3arajbHI MiIXOIU IO
MaTEMaTUYHOTO MOJICTTIOBAHHS KOHKPETHUX MPOIIECIB;

— 37aTHICTh 3aCTOCOBYBaTH 0a30Bl 3HAHHS METOJIB Ta 3ac00IB OTpUMAaHHS,
00poOKHM, 1HTEpIIpeTallii, Bizyasizalli Ta aHaidizy Ol0OCUTHaIIB, O10MEIMYHHUX JaHUX
Ta 300pakeHb 010JI0TTUHMX 00’ €KTIB MPH PO3POOIIl Ta MOJIepHI3allli O10TEXHIYHUX Ta
MEAMYHUX arapaTiB, MPUIAJIiB Ta CHCTEM.

OuikyeTbesi, 10 TICs OMaHyBaHHS JAUCHUIUIIHA 3100yBad OyayTh JOCSTHYTI

HACTYIHI pe3yJbTATH HABYAHHSA:

— YMiHHS pOOOTH OIIHKH MOPSAKY BEJIMYMHU 1 3HAXOJUTH BIAMOBIIHI PIITICHHS
13 YITKMM BU3HAYEHHSM MPUMYIIEHb Ta BUKOPUCTAHHSIM CHEIaTbHIUX Ta TPAHUIHUX
BUIIAKIB;

— 0a30B1 3HAHHS Ta PO3YMIHHS OCHOB (Pi3UKU 00CSITOM, HEOOXITHUM AJIsi pOOOTH
B TPaIULINHUX chepax 3aCTOCYBaHHS;

— YMIHHS BHUKOHYBaTH EKCIEPUMEHTH HE3aJeXHO, a TaKOX OIHCYBaTH,
aHaJi3yBaTH Ta KPUTUYHO OI[IHIOBATHU €KCIIEpUMEHTAIbHI JaHi;

— 3aCTOCYBaHHs 3HAHHS OCHOBHUX (OpM 1 3aKOHIB aOCTPaKTHO-JOTIYHOTO
MUCJICHHSI, OCHOB METOJIOJIOT1] HAyKOBOTO Mi3HaHHS, (OpM 1 METO/AIB BUIYUCHHS,
aHajizy, 00poOKH 1 cuHTe3y 1H(popMaIlli B mpeaMeTHIA 001acTi.
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4. 3MiCcT HABYAJBHOI JUCIUTLTIHHA

Moayas 1.

3micToBHnii Moayab 1. EjemeHTH MexaHIKH Ta Teopil MeXaHIYHHMX
KOJINBaHb

TEMA 1. EjleMeHTH MeXaHIKH
- @opma 3anams. 1exyii, npakmu4Hi, 1a60pamopHi, camocmiina poooma.
- O6cs12 ayOumopHo20 HA8aAHMANCEHHA: 6 200UH.
- llpaxmuuna poboma: « Ocnosu mexanixuy (2 200unu).

- Jlabopamopra poboma: ooHa 3 1abopamoprux pooom mem 1 — 3 3MicmoeHo20
mooyaa 1, wo € 6 nassnocmi y nabopamopisix kagheopu Ne5035.

- 06086 ’s3K081 npedmemu ma 3acobu (001AOHAHHS, YCMAMKYBAHHS, Mamepiai,
IHCmMpyMeHmu). OeMOHCMpAayiuHi 3acodou HA AeKYiax, Npuiaou ma npuiaoos 0
BUKOHAHHS 1AOOPAMOPHUX POOIM.

KinemaTu4Hi XapaKTepUCTUKH MOCTYNMAIBHOTO PyXY TiJIa: pajiyc-BeKTOp,
BEKTOp MEPEMIIIECHHS, IBUJIKICTh Ta MpUCKOpeHHs. KiHemMaTnuHi XapaKTepUCTUKH
00epTaIbHOTO PyXY TiJIa: BEKTOP €JIE€MEHTapHOTO KyTa OBOPOTY, KyTOBa IIBUIKICTh
Ta KyTOBE MPUCKOPEHHSI.

JlmHaMidHI XapaKTePUCTUKH MMOCTYIMAaIbHOTO PYXy Tija: cujia, Maca, iIMITyJIbC.
JlnHaMi4HI XapaKTepUCTHKU 00epTaIbHOTO PYXY Tilia: MOMEHT CHITU, MOMEHT
IMITYJIbCY, MOMEHT 1HEpIIii.

Po6ota cunu. IToTykHicTh. KiHeTHyHa Ta moTeHIIabHA eHeprii. MexaHiuHa
eHeprisl.

3aKkoHU 30€pEeKEHHS IMITYJIbCY, MOMEHTY IMITYJIbCY Ta MEXaHIYHOI EHEeprii.

- Ob6cse camocmivinoi pooomu 3000y8auia: 4 200unu.
OmnpartoBaHHsi MaTepialny JIeKIii, J1a0opaTOpHUX, NPAKTUYHUX 3aHSATh.
dopmyBaHHS MUTaHb 10 BUKJIAAa4a.

TEMA 2. MexaHi4yHi rapMOHIYHI KOJIMBaHHA.
- Dopma 3auamv: 1eKyii, NpaKmudHi, 1a00pamopHi, camocmiina poooma.
- 0bcse ayoumopHo20 HABaHMANCeHHs: 3 200UHU.
- Ilpakmuuna poooma: « Mexaniuni korusanus ma xeuni» (1 2oouna).

- Jlabopamopra poboma: ooHa 3 1abopamoprux pooom mem 1 — 3 3MicmoeHo20
mooyaa 1, wo € 6 nassnocmi y nabopamopisix kagheopu Ne5035.

- 0606’a3k08i npeomemu ma 3acoou  (001AOHAHHA,  YCMAMKYBAHHA,
mamepiany, IHCMpYyMeHmu): OeMOHCMPAYilHi 3acodou Ha JeKyisx, npuiaou ma
npUIa00s OJisi BUKOHAHHS 1aOOPAMOPHUX POOim.

BinbHi He3aTyxatoui konuBaHHA. [IpyXuHHUN, MareMaTHUHUN Ta (DI3UUHUN
MasiITHUKU. 3aTyXalodl KOJMBaHHS Ta iX XapaKTePUCTHUKU: KOEQIIIEHT 3aTyXaHHS,



Jorapu@MIYHUNA TEKPEMEHT 3aTyXxaHHs. BumyiieHi konuBaHHsa. AMIUTITYAa Ta (dasza
BUMYILIEHUX KOMUBaHb. [IOHATTS mpo MeXaHIYHUI pe30HaHC.

- Obcse camocmitinoi pobomu 3000ysauis.: 4 2oounu.

OmnpartoBaHHsi MaTepialy JIeKIii, J1a0opaTOpHUX, NPAKTUYHUX 3aHSATH.
dopmyBaHHS MUTaHb 10 BUKJIAAa4a.
TEMA 3. XBUJIbOBI IPOLIECH.

- Dopma 3auamv: 1eKyii, NpaKmudHi, 1a00pamopHi, camocmiluna poooma.
- 0Obcse ayoumopHo20 HABaAHMANCeHHs: 3 200UHU.
- Ilpakmuuna poooma: « Mexaniuni korusanus ma xeuni» (1 2oouna).

- Jlabopamopra poboma: ooHa 3 1abopamoprux pooom mem 1 — 3 3MicmoeHo20
mooyaa 1, wo € 6 nassnocmi y nabopamopisix kagheopu Ne5035.

- 0608’a3k08i npedomemu ma 3acoou  (001AOHAHHA,  YCMAMKYBAHHA,
mamepiany, IHCMpyMeHmu): OeMOHCMPAYilHi 3acodou Ha JNeKyisx, npuiaou ma
npUIa00s OJisi BUKOHAHHS 1aOOPAMOPHUX POOim.

XBUIIBOBI Tpo1iecH. MexaHi3M YTBOPEHHS MEXaHIUHUX XBUJIb B MPYKHUX
cepenosuinax. [lo3norxHi Ta nonepeyuni xBuii. PiBHsHHES O1xy4oi xBuimi. JloBkuHa
XBUJI Ta XBHJIbOBE YUCIO. [IIBHAKICTS OMUPEHHS MPY>KHUX XBWIb B PI3HUX
CepeIOBHILAX.

- Ob6cse camocmininoi pooomu 3000y8auia: 4 200unu.

OmpaitoBadHsi MaTepially JIeKIii, J1a0opaTOpHUX, TPAKTUYHUX 3aHSTh.
dopmyBaHHS MUTaHb 10 BUKJIaAa4a.

3micToBHMI MOaYJIb 2. MoJiekyJisipHa Qi3uka Ta TepMOJUHAMIKA

TEMA 4. MoJieKyJsIpHO-KiIHeTHYHA TEOPisl iIeaIbHOI0 rasy.

- @Dopma 3auamy. eKyii, NPaKmuyHi, 1a00pamopHi, camocmiina poboma.
- 0Obcse ayoumopHo20 HABAHMANCEHHS: 4 200UHU.
- Ilpakxmuuna poboma: «Monexynapua gizuxa i mepmoounamixka» (1 2oouna).

- Jlabopamopna poboma: ooua 3 nabopamopuux pooom mem 4 — 6 3micmosHo2o
MOo0YA 2, wo € 6 HasgHocmi y 1abopamopiax kagedpu Ne505.

- O608’a3xk08i npeomemu ma 3acobu  (0OJAOHAHHSA,  YCMAMKYBAHHS,
mamepianu, IHCMPYMeHmU): OeMOHCMPAYIlHI 3acoOu HA AeKYyisax, npuiaou ma
npunaoost OJisi BUKOHAHHSL IAOOPAMOPHUX POOIM.

TepmoauHaMiuHi cucTeMu. [neanbunii ra3. PIBHSHHS CTaHy 1/1€albHOTO Tasy.
Posnonin Makcsea. bapomerpudna dopmyia.

Tuck razy 1 Temmneparypa ¢ TOUYKH 30py MOJICKYJSIPHO-KIHETHYHOI Teopii. KibKicTh
CTYIIEHIB BUTHOCTI MOJIEKY/IU. BHYTPIIIHS €HEPris 17I€aTbHOTO rasy.
- Ob6cse camocmitinoi pobomu 3000y8ayis: 3 200uHu.
OmnpartoBanHsi MaTepialny JIeKIii, J1a0opaTOpHUX, NPAKTUYHUX 3aHSATh.
dopMyBaHHS MUTAHb JI0 BUKJIATa4a.



TEMA 5. 3akoHU TepMOJAMHAMIKH
- Dopma 3auamv: KeKyii, NpaKmudHi, 1a00pamopHi, camocmiina poooma.
- Ob6cse ayoumopno2o Hagaumasicenus: 4,5 200unu.
- Ilpakxmuuna poboma: « Monexynapua gizuxa i mepmoounamixka» (1 2oouna).

- Jlabopamopna poboma: ooua 3 nabopamopuux pooom mem 4 — 6 3micmosHo2o0
MOo0YA 2, wo € 6 HasgHocmi y 1abopamopiax kagedpu Ne505.

- 0608’a3k08i npedomemu ma 3acoou  (001AOHAHHA,  YCMAMKYBAHHA,
mamepianu, IHCMPYMeHmu): O0eMOHCMPAYIlHI 3acoOu HA AeKYyisax, npuiaou ma
npunaoost OJisi BUKOHAHHSL IAOOPAMOPHUX POOIM.

Po6ota razy. Kutekicts Teroru. TemmoemHicTs. [lepiimii 3aKkoH TepMOIMHAMIKY.

Hpyruii 3akoH TepMmoauHamiku. KosoBuii mpouec (uukin). Temnosi IBUTYHH Ta
ix KK/I. EnTpomis. TpeTiii 3aKk0oH TEpMOAMHAMIKH.

- Ob6cse camocmitinoi pobomu 3000ysauis.: 4 2oounu.
OmnpartoBanHsi MaTepialny JIeKIii, J1a0opaTOpHUX, NPAKTUYHUX 3aHSATh.
dopmyBaHHS MUTaHb 10 BUKJIAAa4a.

TEMA 6. SIBuia nepenocy.
- Dopma 3auamv: 1eKyii, NpaKmudHi, 1a00paAmopHi, camocmiina poooma.
- Obcse ayoumopHo2o HaBaumMadiceHus: 2,5 200uHu.
- Ilpakmuuna poooma: « Monexynsapua gizuxa i mepmoounamika» (1 coouna).

- Jlabopamopra poboma: ooHa 3 1abopamoprux pooom mem 4 — 6 3MiCMOBHO20
MO0YIA 2, Wo € 8 HassHocmi Y nabopamopisax kageopu Ne5035.

- 0608’a3xk08i npeomemu ma  3acobu  (0OJAOHAHHSA,  YCMAMKYBAHHS,
mamepiany, IHCMpyMeHmu): OeMOHCMPAYilHi 3acodou Ha JNeKyisx, npuiaou ma
npUIa00s OJisi BUKOHAHHS 1aOOPAMOPHUX POOim.

SBuiia nepeHocy: nudy3is, BHyTPILIHE TEPTS Ta TEIUIONPOBITHICTb.
MonekynsipHO-KIHETHYHA TEOPisl [UX SBHUIII.

- Obcse camocmitinoi pobomu 3000ysauyis.: 4 eoounu.
OmpaitoBadHsi MaTepially JIeKIii, J1a0opaTOpHUX, TPAKTUYHUX 3aHSTh.
dopmyBaHHS MUTaHb 10 BUKJIaAa4a.

3micToBHMI MOayJib 3. EjieKTpUYHe 1moJie y BAKYyMi, ieJIeKTPUKAX Ta
npoBigHukax. Ejekrpuuynuii cTpym.

TEMA 7. EjieKTpU4He 10Jie Y BAKYYyMi.

- Dopma 3auamv: 1eKyii, NpaKmudHi, 1a00pamopHi, camocmiina poooma.

- Obcse ayoumopno2o Haganmaxcenus: 3,5 200uHu.

- O608’a3xk08i npeomemu ma  3acobu  (0OJAOHAHHSA,  YCMAMKYBAHHS,
mamepiany, IHCMpyMeHmu): OeMOHCMPAYitHi 3acodu Ha JNeKyisx, npuiaou ma
npUIa00s OJisi BUKOHAHHS 1aOOPAMOPHUX POOIm.



- Ilpaxmuuyna poboma: «Enekmpuune none y 6akyymi, OieleKmpuxkax i
NPOBIOHUKAXY (2 200UHU).
-Jlabopamopna poboma: oowa 3 Jnabopamoprux podoom mem 7 — 10
3MICMOBHO20 MOOYJIAL 3, WO € 8 HAABHOCMI Y 1abopamopisax Kagedpu Ne505.

Enextpuune none. OCHOBHI XapaKTEPUCTUKU €JIEKTPOCTATUYHOTO MOJIS —
HaIpPY>KEHICTh Ta noTeHIian. [IpuHuun cynepno3uiiii Ajig e1eKTPUYHOTrO MOJsl.
[Tpuknaay eneKTpUuYHUX MOJIIB.

- Ob6cse camocmivinoi pooomu 3000y8auia: 4 200unu.
OmpaitoBadHsi MaTepially JIeKIii, J1a0opaTOpHUX, TPAKTUYHUX 3aHSTh.
dopmyBaHHS MUTaHb 10 BUKJIaAa4a.

TEMA 8. EjlekTpu4He 1oJie B AieJIeKTPUKAX.
- Dopma 3auamv: 1eKyii, NpaKmudHi, 1a00pamopHi, camocmiluna poooma.
- Ob6cse ayoumopHo2o Hagaumadxcenus: 3,5 200uHu.
- Ilpakmuuna poboma: «Enekmpuune none y 6akyymi, OieleKmMpukax i

NPOBIOHUKAXY (2 200UHU).
-Jlabopamopna poboma: oona 3 JnabopamopHux pooom mem 7 — 10
3MICMOBHO20 MOOYA 3, WO € 8 Has8HOCMI y 1abopamopisnx kagedpu Ne505.

- 0606’a3k08i npeomemu ma 3acoou  (001AOHAHHA,  YCMAMKYBAHHA,
mamepianu, IHCMPYMeHmu): OeMOHCMPAYIlHI 3acoOu HA AeKYyisax, npuiaou ma
npunaoost OJisi BUKOHAHHSL IAOOPAMOPHUX POOIM.

BineHi Ta 3B‘s3aHi 3apsau. EnexkTpocraTMuHe T1one B Ii€NEKTPHKaX.
Enexrpuynuii 1unoss Ta HOro MoBeAIHKA B €JIEKTPUYHOMY MOJi. THUIN J1€NeKTPUKIB.
[Monspuzauiss  mienexktpukiB.  [lomsapuzoBanicte.  EnexTpuune — 3MileHHS.
JlienekTpuyHi CIPUIHATINBICTD Ta TPOHUKHICTh PEYOBHHHU.

- Ob6cse camocmitinoi pobomu 3000ysauis.: 4 2oounu.

OmnpartoBaHHsi MaTepialny JIeKIii, J1a0opaTOpHUX, NPAKTUYHUX 3aHSATh.
dopmyBaHHS MUTaHb 10 BUKJIaAa4a.

TEMA 9. IIpoBigHUKM B €JIEKTPHUYHOMY MOJIi.

- @Dopma 3auamy. eKyii, NPaKmuyHi, 1a00pamopHi, camocmiina poboma.

- Obcse ayoumopHo2o HaBaumMadiceHus: 2,5 200uHu.

- Ilpakmuuna poboma: «Enekmpuune none y 6akyymi, OieieKmpuxkax i
NPOBIOHUKAXY (2 200UHU).

-Jlabopamopna poboma: oowa 3 Jnabopamoprux podoom mem 7 — 10
3MICMOBHO20 MOOYJIAL 3, WO € 8 HAABHOCMI Y 1abopamopisax Kagedpu Ne5035.

- 0608’a3k08i npeomemu ma 3acoou  (001AOHAHHA,  YCMAMKYBAHHA,
mamepianu, IHCMPYMeHmu): O0eMOHCMPAYIlHI 3acoOu HA AeKYyisax, npuiaou ma
npunadost OJisi BUKOHAHHSL IAOOPAMOPHUX POOIM.



[IpoBinHKMKK B enekTpuuyHOMY moJii. EnexkrpoemMHicTh EHepris 3apsmkeHOTo
NpOBITHUKA Ta KOHJeHcaTopa. O0'eMHa rycTHHA €HEPrii eIeKTPUIHOTO MOJIS.
- Obcse camocmitinoi pobomu 3000ysauis.: 4 2oounu.
OmnpartoBaHHsi MaTepialy JIeKIii, J1a0opaTOpHUX, NPAKTUYHUX 3aHSATH.
dopmyBaHHS MUTaHb 10 BUKJIAAa4a.

TEMA 10. IlocTiiiHuii eJIeKTPUYHHI CTPYM.

- Dopma 3auamv: 1eKyii, NpaKmudHi, 1a00pamopHi, camocmiluna poooma.

- Obcse ayoumopHo2o HaBaumMadiceHus: 2,5 200uHu.

- 0606’a3k08i npedomemu ma 3acoou  (001AOHAHHA,  YCMAMKYBAHHA,
mamepianu, IHCMPYMeHmU): O0eMOHCMPAYIlHI 3acoOu HA AeKyisax, npuiaou ma
npunaoost OJisi BUKOHAHHSL IAOOPAMOPHUX POOIM.

- Ilpakmuuna poooma: «llocmitinuti cmpymy (1 coouna).

-Jlabopamopna poboma: oowa 3 Jnabopamoprux podoom mem 7 — 10
3MICMOBHO20 MOOYJISL 3, WO € 8 HAABHOCMI Y 1abopamopisax kagedpu Ne505.

TocTiitHnii enexTpuyHMil cTpyM. Moro XapakTepucTHKM Ta yMOBH iCHYBaHHSL.
3axon Oma. [IpaBuna Kipxroda. 3axon [xoyns — Jlenma.
- Ob6cse camocmitinoi pobomu 3000ysauis.: 4 2oounu.
OmnparoBaHHss MaTepialy JIeKILid, J1abopaTOpHUX, NPAKTUYHUX 3aHSATh.
dopmyBaHHS UTaHb 10 BUKJIAAa4a.

MoayabHu#A KOHTPOJIb 1

- @opma 3aHAMb. HANUCAHHA MOOYIbHOI pobomu 8 ayoumopii (3a piueHHAM
JIEKMOpa OONYCKAEMbCS NPOBEOCHHS ) OUCTMAHYIUHIU hopMi).

- 0Obcse ayoumopHo20 HABAHMANCEHHs: 2 200UHU

- O608’a3xk08i npeomemu ma  3acobu  (0OJAOHAHHSA,  YCMAMKYBAHHS,
mamepianu, IHCmpymeHmu): 810CYMHI.

- Ob6csae camocmitinoi pobomu 3000y8ayie — 3a He0OXiOHiCMIO.

[TigroToBKa 10 MOIYJIHHOTO KOHTPOJIIO.

MoayJsb 2
3micToBHMEA MOayJab 4. MarditHe mojie Ta SIBHIIE e€JEKTPOMATrHITHOI
IHyKIIil.
TEMA 11. MardiTHe nmoJie B BAKyyMi Ta ii0ro BJacTUBOCTI.
- @Dopma 3auamb. eKyii, NPaKmuyHi, 1a00pamopHi, camocmiina poboma.
- 0b6cse ayoumopHo20 HABAHMANCEHHS: 5 200UH.
- Ilpakmuuna poooma: «Maenimue noney (1 coouna).

- Jlabopamopra poboma: 08i rabopamophi pooomu mem 11 — 13 3micmosroco
mooyna 4, wo € 6 nasgnocmi y 1abopamopiax kagedpu Ne505.

- O608’a3xk08i npeomemu ma 3acobu  (0OJAOHAHHSA,  YCMAMKYBAHHS,
mamepiany, IHCMpyMeHmu): OeMOHCMPAYitHi 3acodou Ha JNeKyisx, npuiaou ma
npunaoost OJisi BUKOHAHHSL IAOOPAMOPHUX POOIM.



Marunitie mnosie. MarnitHa iHaykiig. Cuna Jlopenma. Cuia  Amrmepa.
3akon bio— Capapa — Jlammaca. [lpuHuun cynepro3unii st MarHiTHOTO TMOJS.
3akon moBHOro ctpymy. Ilpuxmanm wmarnitHux mnomiB. KouTyp 31 ctpymom B
MarHiTHOMY MOJII.

- Obcse camocmitinoi pobomu 3000y8ayis: 3 200uHu.

OmnpartoBanHsi MaTepialy JIeKIii, J1a0opaTOpHUX, NPAKTUYHUX 3aHSATh.
dopmyBaHHS MUTaHb 10 BUKJIAAa4a.

TEMA 12. SIBuine eJ1IeKTPOMATrHIiTHOI iHTYKIILil.
- @Dopma 3auamb. eKyii, NPaKmuyHi, 1a00pamopHi, camocmiina poboma.
- Ob6cse ayoumopno2o Hagaumasicenus: 3,4 200uHu.
- Ilpakmuuna poboma: « Enexmpomacnemuszmy (2 200unu).

- Jlabopamopra poboma: 06i 1abopamophi pobomu mem 11 — 13 3micmosroco
mooyna 4, wo € 6 nasgnocmi y 1abopamopiax kagedpu Ne505.

- 0608’a3xk08i npeomemu ma  3acobu  (0OJAOHAHHSA,  YCMAMKYBAHHS,
mamepiany, IHCMpyMeHmu): OeMOHCMPAYilHi 3acodou Ha JNeKyisx, npuiaou ma
npUIa00s OJisi BUKOHAHHS 1aOOPAMOPHUX POOIm.

MarnitHuit notik. Teopema ["ayca st MarHiTHOTO Mosis. SBuiie
€JICKTPOMArHiTHOI IHAYKIIIi. SIBuIie caMoiHayKiii. [HaykTuBHICTE. EHEpris
MarHiTHoro noJisg. O6'eMHa TyCTHHA €HEPTii MarHiTHOTO TOJIS.

- Ob6cse camocmivinoi pooomu 3000y8auia: 3 200UHU.
OmpaitoBanHsi MaTepially JIeKIii, J1a0opaTOpHUX, TPAKTUYHUX 3aHSTh.
dopmyBaHHS MUTaHb 10 BUKJIaAa4a.

TEMA 13. MaruitHe noJie y pedoBuHi. Teopisst MakcBea.
- Dopma 3auamv: 1eKyii, NpaKmudHi, 1a00paAmopHi, camocmiina poooma.
- Obcse ayoumopho2o Haganmasicenus: 2,6 200uH.
- Ilpakxmuuna poboma: « Enexmpomacnemusmy (2 2coounu,).

- Jlabopamopra poboma: 08i rabopamophi pooomu mem 11 — 13 3micmosnoco
Mo0yaa 4, wo € 8 Hassnocmi y rabopamopisnx kageopu Ne5035.

- 0606’a3k08i npedomemu ma 3acoou  (001AOHAHHA,  YCMAMKYBAHHA,
mamepianu, IHCMPYMeHmu): OeMOHCMPAYIlHI 3acoOu HA AeKYisax, Npuiaou ma
npunaoost OJisi BUKOHAHHSL IAOOPAMOPHUX POOIM.

Maruitse nojie y pedoBuHi. Tunu MmaruetukiB. Hamarniuenictb. MaruniTHa
CIPUUHATINBICT Ta MPOHUKHICTH. 3arajbHa XapaKTepUCTHKa Teopii MakcBena st
elleKTpoMarHiTHOro nosst. Enextpomarnitia xBuiisa. ClieKTp €IeKTpOMarHiTHUX
XBUJIb.

- Ob6cse camocmitinoi pobomu 3000ysayis: 2 200uHu.
OmnpartoBanHsi MaTepiany JIeKIii, J1a0opaTOpHUX, NPAKTUYHUX 3aHSATh.
dopmyBaHHS MUTaHb 10 BUKJIAAa4a.
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3microBHui MoayJb NeS. OnTuka. CyyacHa ¢izuka.

TEMA 14. I'eomeTpu4Ha onTuKa.
- Dopma 3auamv: 1eKyii, NpaKmudHi, 1a00paAmopHi, camocmiuna poooma.
- 0bcse ayoumopHo20 HA8aAHMANCEHHs: 6 200UH.
- Jlabopamopra poboma: 06i rabopamophi pooomu mem 14 — 15 3micmosroco

MOOYA 5, Wo € 6 HasgHocmi Y 1abopamopiax kagedpu Ne505.

- 0608’a3k08i npedomemu ma 3acoou  (001AOHAHHA,  YCMAMKYBAHHA,
mamepianu, IHCMPYMeHmU): OeMOHCMPAYIlHI 3acoOu HA AeKyisax, npuiaou ma
npunaoost OJisi BUKOHAHHSL IAOOPAMOPHUX POOIM.

3aKOHU TeoMeTpUYHO1 ONTUKH. [TpoXo/pKeHHs 1 BIMOUTTS CBITJIA BiJ PI3HUX
cepenoBull. JI3epkaibHe Ta Audy3He BIIOUTTSA cBiTia. Po3ciroBanHs cBiTia. JIiH3m.

- Ob6cse camocmiinoi pooomu 3000y8auig: 5 200UH.

OmnpartoBaHHsi MaTepialny JIeKIii, J1a0opaTOpHUX, NPAKTUYHUX 3aHSATh.
dopMyBaHHS MUTAHb JI0 BUKJIATa4a.

TEMA 15. XBWwiboBa oNTuKa.

- Dopma 3auamv: 1eKyii, NpaKmudHi, 1a00paAmMopHi, cCamocmiuna poooma.

- Ob6cse ayoumopnozo nHasaumadcenus: 10 2ooum.

- Ilpakxmuuna poboma: «lumepgepenyis i ougppaxyis ceimnay (2 2coounu,).

- Ilpakmuuna poboma: «B3aemoodisn ceimna 3 pewosunowy (1 2oouna).
- Jlabopamopra poboma: 06i 1abopamophi pobomu mem 14 — 15 3micmosroco
MO0YaA 5, wo € 8 HassHocmi y nabopamopisx kageopu Ne5035.

- 0608’a3k08i npeomemu ma 3acoou  (001AOHAHHA,  YCMAMKYBAHHA,
mamepiany, IHCMpyMeHmu): OeMOHCMPAYitHi 3acodou Ha JNeKyisx, npuiaou ma
npUIa00s OJisi BUKOHAHHS 1aOOPAMOPHUX POOIm.

[aTepdepentiis cBitiaa. MOHOXpOMATHYHICTh Ta KOTEPEHTHICTH CBITJIOBUX XBUJIb.
MeTtoau onepkaHHsI KOTEPEHTHHX JKepen cBiTia. ONTHYHA JOBKHHA XOAY.

Hudpakis ceitna. Audpakuis Openens ta @paynrodepa. [punnun
[oitrenca — @penens. Judpaxuis Ha mWIUHI Ta AUdpakiiiiaux rpatax. Judpakuis
PEHTTeHIBCHKUX IPOMEHIB.

JHucnepcis cBitina. HopmansHa Ta anoMansHa aucnepcii. [lornuaadHs cBiTIA.
[TpoxoKeHHs 1 BIIOUTTS CBIT/Ia B 3aJIEKHOCTI Bl MPOBIAHOCTI pEUOBUHH.

[Tonspu3ariis ciTia. [Ipupoane Ta nmossipuzoBane cBiTi0. [lonspuzalis cBiTiaa
npu BinOuBaHH1. 3akoH bprocrepa. 3akon Maitoca. [loaBifiHe mpoMeHe3aTI0MIICHHS.

- Ob6cse camocmiinoi pooomu 3000y6auia: 7 200UH.
OmnpaitoBadHsi MaTepially JIeKIii, J1a0opaTOpHUX, TPAKTUYHUX 3aHSTh.
dopMyBaHHS MUTAHb JI0 BUKJIATa4a.

TEMA 16. TenuioBe BUNIPOMiHIOBAHHS.
- Dopma 3auamv: 1eKyii, NpaKmudHi, 1a00pamopHi, camocmiuna poooma.
- Obcse ayoumopHo20 Ha8aumMadMdceHus: 2,5 200uHu.
- Ilpakxmuuna poboma: « Tennose sunpominrosannsny (1 2coouna).

11



- Jlabopamopna poboma: o0na aabopamopua poboma mem 16 — 18
3MICMOBHO20 MOOYJISL 5, WO € 8 HAABHOCMI Y 1abopamopisax Kagedpu Ne505.

- O608’a3xk08i npeomemu ma  3acobu  (0OJAOHAHHSA,  YCMAMKYBAHHS,
mamepiany, IHCMpyMeHmu): OeMOHCMPAyilHi 3acodou Ha JNeKyisx, npuiaou ma
npUIa00s OJisi BUKOHAHHS 1aOOPAMOPHUX POOIm.

TemioBe BUNpOMiHIOBaHHS. AOCOJIOTHO YOpHE TUIO. 3aKOHU TEIJIOBOTO
BurpoMiHtoBaHHs: 3akoH Kipxroda, 3axkon Credana-bonpiiMana, 3aKOH 3MIIIEHHSA
Bina. KBanrtoBa rimoresa ta ¢popmyna [lnanka.

- Ob6cse camocmivinoi pooomu 3000y8auis: 4 200unu.

OmpaitoBadHsi MaTepially JIeKIi, J1a0opaTOpHUX, TPAKTUYHUX 3aHSATh.
dopmyBaHHS MUTaHb 10 BUKJIAAa4a.

TEMA 17. KBaHTOBI BJIaCTHBOCTI CBiTJIa.

- @Dopma 3auamy. eKyii, NPaKmuyHi, 1a00pamopHi, camocmiina poboma.

- Obcse ayoumopHo2o HaBaHmMadiceHus: 2,5 200uHu.

- Ilpakxmuuna poboma: «Keanmosi enacmusocmi cgimaay (1 ecoouna).

- Jlabopamopna poboma: ooua naabopamopra podooma mem 16 — 18
3MICMOBHO20 MOOYJISL 5, WO € 8 HAABHOCMI Y 1abopamopisax Kagedpu Ne505.

- O608’a3xk08i npeomemu ma 3acobu  (0OJAOHAHHSA,  YCMAMKYBAHHS,
mamepiany, IHCMpYyMeHmu): OeMOHCMPAYilHi 3acodou Ha J1eKyisx, npuiaou ma
npUIa00s OJisi BUKOHAHHS 1aOOPAMOPHUX POOIm.

3oBHimHINA dpoToedekT Ta ioro 3akoHu. ®oronu. Edext Komnrona. Tuck cBiTia.
KopmyckynsspHO-XBUIBOBHIA yasli3M CBiTIA.

- Ob6cse camocmivinoi pooomu 3000y8auia: 4 200unu.

OmpaitoBadHsi MaTepially JIeKIi, J1a0opaTOpHUX, TPAKTUYHUX 3aHSTh.
dopmyBaHHS MUTaHb 10 BUKJIaAa4a.

TEMA 18. OcHOBH KBAHTOBOI MEXaHIKH.

- Dopma 3auamv: KeKyii, NpaKmudHi, 1a00pamopHi, camocmiina poooma.

- Obcse ayoumopHo20 Ha8aumadceHus: 2,5 200uHu.

- Ilpakxmuuna poboma: « Ocnosu keanmogoi mexarixuy (1 coouna).

- Jlabopamopna poboma: ooua nabopamopra podooma mem 16 — 18
3MICMOBHO20 MOOYJISL 5, WO € 8 HAABHOCMI Y 1abopamopisax Kagedpu Ne505.

- O608’a3xk08i npeomemu ma  3acobu  (0OJAOHAHHSA,  YCMAMKYBAHHS,
mamepianu, IHCMPYMeHmu): O0eMOHCMPAYIlHI 3aco0u HA AeKYyisax, npuiaou ma
npunaoost OJisi BUKOHAHHSL IAOOPAMOPHUX POOIM.

I'inmote3a ne bpoiina. KopmyckynspHO-XBUIbOBHM Ayalli3M YaCTHHOK. XBUJIbOBA
byHKIIiA Ta i1 BIacTUBOCTI. IMOBIpHO-CTaTUCTUYHE TIIYMA4Y€HHS KBAPaTy XBHIIHOBOI
dbyukiii. Pisusaanas Hlpeninrepa. [Ipukianay KBAaHTOBO-MEXaHIYHUX CUCTEM.

AToM BOAHIO B KBaHTOBIM MexaHiiil. KBantyBanusa eneprii. IIpocTopose
KBaHTyBaHHs. KBaHTOBI uncia: ToJ0BHE, a3UMYTalIbHE, MAarHITHE.

Cmin. MarHiTHe CrliHOBE KBaHTOBE YHCIIO.

- Ob6cse camocmitinoi pobomu 3000y8ayis; 3 200uHu.

OmnpartoBaHHsi MaTepialny JIeKIii, J1a0opaTOpHUX, NPAKTUYHUX 3aHSATh.
dopMyBaHHS MUTAHb JI0 BUKJIATa4a.
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TEMA 19. OcHoBu sizepHOi (i3uKu.

- Dopma 3auamv: KeKyii, NpaKmudHi, 1a00pamopHi, camocmiina poooma.

- Obcse ayoumopHo20 Ha8aumMadtceHus: 2,5 200uHu.

- 0608’a3xk08i npeomemu ma  3acobu  (0OJAOHAHHSA,  YCMAMKYBAHHS,
mamepiany, IHCMpyMeHmu): OeMOHCMPAYilHi 3acodu Ha J1eKyisx, npuiaou ma
npUIa00s OJisi BUKOHAHHS 1aOOPAMOPHUX POOIm.

3apsia, po3Mipu Ta Maca aTOMHOTo sapa. Macose Ta 3apsioBe uncna. Ckiaaja
anpa. Enepris 38’ s3ky. Jedekt macu.

PanioakTuBHICTE. 3aKOH PaJl0aKTUBHOIO po3naay. PanioakTuBHI nepeTBOPEHHS
aTOMHUX siiep. AKTHBHICTh PaJi0aKTUBHOTO TIpemapary.

- Ob6cse camocmivinoi pooomu 3000y8auis: 4 200uHu.

OmnpaitoBadHsi MaTepially JIeKIii, J1a0opaTOpHUX, TPAKTUYHUX 3aHSTh.
dopmyBaHHS MUTaHb 10 BUKJIaAa4a.

MopynbHMA KOHTPOJIb 2

- @opma 3aHAMb. HANUCAHH MOOYIbHOI pobomu 8 ayoumopii (3a piueHHAM
JIeKMOopa 0ONYCKAEMbCSL NPOBEOEHHS Y OUCMAHYIUHIU ¢hopmi).

- 0bcse ayoumopHo20 HABaAHMANCEHHs: 2 200UHU

- 0606’a3k08i npeomemu ma 3acoou  (001AOHAHHA,  YCMAMKYBAHHA,
mamepianu, iHcmpymernmu): 8i0CYmHi.

- Obcse camocmininoi pooomu 3000)6a4ie — 3a He0OXiOHICMIO.

[TigroToBKa 10 MOIYJIBHOTO KOHTPOJIIO.

5. InguBinyanbHi 3aBJaHHS
He nepenbaueno HaBYAILHUM TJIAHOM

6. MeToau HAaBYAHHSA

BuBueHHs TeOpEeTHUHOTO MaTepialy Mij yac JEKLiN 1 caMOCTIHHOT poOOTH.
. 3aCBOEHHSI TEOPETUYHOTO MaTepialy i BMiHHS HOTO 3aCTOCOBYBATH MPHU
BUPIIICHHI TUTIOBHX 3a]1a4 HA MIPAKTUYHUX 3aHATTSIX.
3. 3acBOEHHS TEOPETUYHOTO MaTepiay i BMiHHS HOTO 3aCTOCOBYBATH IIiJ] 4ac
BUKOHAHHS TOCHIKEHb (J1a00paTopHUX pooiIT).
4. TlpoBenenns omimimiaau 3 Gi3ukH cepen 3700yBadiB BUIOT ocBiTH XAl

N —

7. MeToau KOHTPOJIIO
[lepeBipka npuCyTHOCTI i pOOOTH HA JIEKIII].
[lepeBipka 3aCBOEHHSI TEOPETUYHOTO MaTepialy 3a JOIMOMOTOK MOIYJIBHOTO
KOHTPOJTIO.
3. IlepeBipka MIATOTOBKM [0 MPAaKTUYHUX 3aHSATh, PO3B’S3aHHA 3a/ady, IO
3aJJaHO JIOJIOMY, SIKOCT1 pOOOTH Ha MPAKTHUYHUX 3aHATTSIX.
4. TlepeBipka MIATOTOBKH JO JIaDOpAaTOPHUX 3aHATh, SIKOCTI BHUKOHAHHS
71a00paTOPHUX POOIT.

N —
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8. Kpurepii ouniHioBaHHSI Ta po3nmoaij 0ajiB, AKi OTPUMYIOTh

Poznoain GaniB, siki OTpUMYIOTH 3/100yBadl BHUILOI OCBITH (KUIbKICHI KpHUTEpii

3100yBavi BULIIOT

OCBIiTH

OIIIHIOBAHHS)
CkaioBi HABYAJIBHOI POOOTH banu 3a ogHe KinpkicTh 3aHATH Cymapna
3aHATTS (3aBIaHHS) (3aB/1aHb) KUIBKICTH OajiB
Cemectp 1.2
BukoHaHHS PAKTUYHHUX POOIT 0...3,75 8 0...30
BukoHaHHS 1 3aXHCT 0...2,5(0...3,75) 16 (8) 0...30
J1a00paTOPHUX POOIT
MonynbHuii KOHTposb Nel, Ne2 0...20 2 0...40
Ycboro 3a cemecTp 0...100

BukonaHHs Bcix J1abOpaTOpHUX POOIT mepeadayeHrux B Kypci 1 OTpUMaHHsS TPETHHU OajliB

B1JI MAKCUMaJIbHOT KIJTBKOCTI OB 3 MPAKTUYHUX 3aHATH € 000B’SI3KOBUM JIJIsI OTPUMAaHHS 3aJIiKYy.

Pesynbrat 3a ceMecTpoBU KOHTPOJIb BU3HAYAETHCS CYMOIO OalliB 3a MPaKTU4HI, JJAOOpaTOpHi

3aHATTS Ta 32 MOAYJIbHUN KOHTpOJb Nel 1 No2.

IpuiiHsiTa IKAJIAa ONiIHIOBAHHS

IIkana oniHOBaHHSA: 0aJIbHA | TpaAUIiiHA

Cyma 6aiiB 3aimik
90—100
75 -89 3apaxoBaHO
60 — 74
0-59 He 3apaxoBaHno

9. ITosriTMKA HABYAJIBHOTO KYPCY

BigmpairoBaHHs OpoOIyIIEHUX Ja00paTOPHUX 3aHATH BiOYBAE€THCS BiATIOBITHO
70 PO3KJIaMy MOJATKOBHUX JIAOOpaTOPHHUX 3aHATh y KIHIII CEMECTpY 3a MOMepeaHIM
MOTO/KCHHSIM 3 BUKIIagadeM. BinmpaitoBaHHS MPOMYIMIEHUX MPAKTUYHUX 3aHSThH
BiIOYBAa€ThCS HAa KOHCYJbTAIlIIX 3@ MONEPEIHIM TMOTO/KEHHSIM 3 BHKJIAJa4eM.
[TuTaHHA, O CTOCYIOTHCS aKaJAeMIYHOI TOOPOYECHOCTI, pO3TIsSAaE BUKIaaad abo 3a

npoLEeAypoto, BU3HaueHoo y [lonoxkeHH1 mpo akageMiuHy 100pOYECHICTb.

10. MeroauuHe 3a0e3neuyeHHs Ta iHpopmaiiiHi pecypcu
00 NPAKMUYHUX 3AHAMD
1. Komosbiackwii [1.A., OxpumoBckuii A.M., [Togmmsanosa O.B., Uyrait O.H. Mexanika,
MOJIeKyJIsipHa (i3uKka i TepMoaAnHaMika. - HapuanbHU TOCIOHUK 10 MPAKTUYHUX 3aHATH 3
bi3uku. X: Hay. aepoxocm. yn-m ,, Xapok. Asiay. in-m”, 2010.
2. UYyraii O.M., Bapmuncekuii M. B., 3aiiiesa JI.B., JIyasoB [.B., [Togmmsanosa O.B.,

Py6nboBa O.B. 3aranpna ¢i3uka. HapuansHuii mociOHUK 10 MpakTHYHKUX 3aHATh // X.: Harr.

AepOKOCM. YH-T «Xapk. aBiall. iH-». - 2019. - 122 c.
3. Boponosuu /I. O., Bapmincekuii M. B., Ilerposa O. 1., Tapan A. O. XBuiaboBa onTHKa.

Cyuacha ¢i3uka. HaBu. moci6. 10 npakrt. 3aus1h X.: Hai. aepokocm. yH-T «Xapk. aBiail. iH-

™. -2019.-72c.
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00 1a6OpaMOpHUX 3AHAMD

. Enexrpuka i marnetu3sm HaBu. mociOHHMK 10 J1abOpaTopHOTO MpakTHKyMmy. / BopoHoBHY

1.0., JlyasoB 1.B., OxpimoBcekuii A.M., [TogmmBanosa O.B. // X.: Ham. aepokocm. yH-T
«Xapk. aBiail. iH-T». - 2011. - 140 c.

. JIyawoB 1.B., Omiitauk C.B., [lomummsanosa O.B., ®Domin O.C. Mexanika. MonekymspHa ¢izuka

1 tepmonuHamika. IlociOHMK TO 1a6OPaTOPHOMY MPAKTHKYMY 3 (i3UKH. X.: Haum.
AepPOKOCM. YH-T «XapkK. aBiail. iH-T». - 2014. - 96 c.

. Tapan A. O., Komozuncekwmii [1. A., Abammn C. J1., 3aiiresa J1. B., JlyaroB 1. B. XBuiboBa onrtuka i

kBaHTOBa (pizuka Yueb. mocoOue K J1abopaTopHUM 3aHATHUAM. — X.. Hail. a’spokocm. yH-T
«XappkK. aBuall. uH-™. —2017. — 84 c.

Kmumenko 1A., Omiiauk C.B. Binmeoinctpykiis g0 mabopatopHoi podotn Nel-02:
BU3HAUEHHS MOMEHTY 1HEpIIil MaXOBHUKa W Pe3ylIbTYIOUYOTO MOMEHTY CHJI TEPTSI B OMOpax.
Pexxum noctymy: https://youtu.be/48tm99e2 IM .

Kmumenko [A., Omiitnuk C.B. Bigeoinctpykmiss mo maboparoprHoi po6otu Nel-03:
BU3HAYCHHS MOMEHTY 1HEpIi ¥ KyTOBOTO MPHUCKOPEHHS HWJIIHAPUYHOTO Baja. Pexum
noctyny: https://youtu.be/JUCUCUsbcVI .

6. Kmumenko L.A., Omitauk C.B. Bigeoinctpykmisi g0 maboparopHoi podotu Nel-04:
BU3HAYEHHS MOMEHTY iHEpIii Tila 3 J0MOMOroi TpugiaspHoro miasicy. Pexum moctymy:
https://youtu.be/hRHHoCJwOwI .

Kmumenko [A., Omiitnuk C.B. Bigeoinctpykmiss mo maboparoprHoi pobotu Nel-05:
BU3HAYCHHS MOMEHTY IHEpIii Kojieca 3 JOMOMOTOI KPYTHJIBHHX KOJMBaHb. PexuM
noctyny: https://youtu.be/J9-wM39t4Hw .

Kmumenko [A., Omiitauk C.B. Binmeoinctpykiis go mabopatopHoi podotu Nel-06:
BU3HAYEHHS MOMEHTY 1HEpIIil TBEpJOro Tija 3 JOMOMOTOK KPYTHIBHOTO MasTHUKA. Pexum
noctymy: https://youtu.be/hfCyyrc8Rrw .

9. Kimumenko [.A. Bineoinctpykuisa no nabopatoproi poboru Ne 3-06. BuBuenns audpaxiii

10.

11

12.

13.

®paynrodepa Ha OJTHIH 1 JIBOX ITiITMHAX. Pexum JOCTYIY:
https://youtu.be/BBSKhVQIXOM .

Kmumenko LA. Bigeoinctpykmist 1o aboparopHoi pobotu Ne 3-03. BuzHaueHHS JOBKUHU
XBWII JIA3€PHOTO BUIIPOMIHIOBAHHS 3a JIOTMIOMOIOI0 iHTepdepeHIii CBiT/Ia, M0 MPOUILIO
Kkpi3b Oinpusmy Openens Pexxum nocrymy:

https://youtu.be/AY-_bnfGuPk .

. Kmumenko 1LA. BineoincTpykmisi 1o yna6oparopHoi podotu Ne2-04. BuueHHs mporieciB

3apsKaHHS 51 pO3psAIKaHHSA KOHJIEHCATOpA. Pexxum JOCTYILY:
https://youtu.be/CujYML{k61s .
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