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1. 3araabHa indopmanisa npo BUKJIaAa4a

[Tony6osipoB  Omnekciit OnekcaHapoBUY,
K.T.H., crapumii Bukiagad. 3 2020 poky
BUKJIAIa€ B YHIBEPCUTETI JAUCIHILTIHY
«Dizukay.

HampssMu  HayKOBUX  JTOCIIIKEHb:
BIUTUB BJIACHUX NE(PEKTIB CTPYKTypH Ha
CJIEKTPUYHI, doToenekTpuuHi Ta
CIEKTPOMETPHUYHI BJIACTUBOCTI
HaITIBIIPOBITHUKOBUX KPHUCTAIIB TPYyIHU
A'"BY!; momudikanis enexTpodizmaHuUX
BJIACTUBOCTEHN HaITiBITPOBITHUKOBUX
KpHUCTaJIB.

e-mail: o.poluboiarov@khai.edu

2. Onuc HaBYAJIBLHOI AUCIHUILIIHA

CeMmecTp, B IKOMY BHKJIAA€ThCs AucHumiina — 1, 2, 3, 4 cemecrpn.

O0csar nMCHUIUTIHAS

20 xpemutieB €KTC (600 romgmn), y ToMy uucii ayautopHux — 288 ronuH,
caMmocTiitHO1 poOoTH 3100yBauiB — 312 roauH.

®opmu 3100yTTH OCBITH

JleHHa, mucTaHIliiiHa, qyanbHa.

JIncuumiina — 000B’I3K0Ba.

Buau HaBYaJbHOI AisIBHOCTI — JIEKIlli, MPaKTUYHI 3aHATTS, JIabopaTOpHi
poboTtH, camocTiitHa poboTa 3100yBaya.

Buam KOHTPOJIIO — MOTOYHMM, MOIYJBHUNA Ta MIJCYMKOBUN (CEMECTPOBHIA)
KOHTpPOJIb (1CIIUT).

MogBa BUKJIIaHHS — YKPATHCHKA.

Heo0xigHi 000B’s13K0BI MonepeaHi IMCHUILIIHY (IPePeKBi3UTH) — HEMAE.

HeoOxixHi 000B’3K0Bi CyNyTHi AUCHUIIIHU (KOPEKBI3UTH) — €JIEMEHTapHa
MaTeMaTrKa, BUIIa MATEMATHKA.


mailto:o.poluboiarov@khai.edu

3. MeTa Ta 3aBJaHHA HABYAJILHOI JUCIHUILIIHA

Meta: chopmyBatu y CTYACHTIB YSBJIEHHS PO CydacHy (GI3UYHY KapTHHY
CBITY, HaJjaTH 3HAHHS PO HAHOUIBII BaXUIMBI MPUHITUIIN Ta 3aKOHU, 110 BU3HAYAIOTh
OynoBy 1 HaumpocTimi ¢opMu pyxy Mmartepii, MATOTYBaBIIM THUM CaMUM iX J0
SKICHOTO BUBYCHHSI 3araJlbHO TEXHIYHUX Ta CHEIliaIbHUX IUCIUIUIIH, HaJaTH
TIEPBUHHI 3HAHHS PO €KCIIEPUMEHTAIILHE TOCIIDKEHHS SBUIII.

3aBaaHHs. HaJaTU 3HAHHA MPO Cy4yacHy (Pi3UYHYy KapTUHY CBITY, HABUUTH
3aCTOCOBYBAaTHM OCHOBHI 3aKOHM (Pi3UKM 1O BHPINICHHS MNPAKTUYHUX 3a/4ay, SKi
BUHUKHYTh TPU 3aCBOEHHI CIEIATbHUX AWCHUUIUIIH, W Tojanbiioi mpodeciitHol
MISTIBHOCTI, HABYNUTH JOCIIIHUIIBKOI JISUIBHOCTI.

KommnereHTHOCTI, sIKi HA0YBAKOTHCH:

- 3JIaTHICTh BUKOPHUCTAHHS TEOPETHYHHUX 3HAHD 10 BUKOHAHHS (DI3UUHOTO
aHaJ3y SBUII Ta IPOIIECIB, 110 CIIOCTEPIralOTHCS,

- 3JIaTHICTh 31HCHEHHS (DI3UYHOTO aHaIII3y MOCTABJICHOI 3a/1aui;

- 3JJaTHICTh BUPIIIIEHHS TPAIULIHHUX (QI3UIHUX 3a]1a4;

- 3JIATHICTH 3J{INCHEHHS OI[IHKU TOYHOCTI MTPOBEJICHUX BUMIPIB;

- 3JIaTHICTh KOPUCTYBAaHHS JIOBIJIKOBOIO JIITEPATYPOIO.

OuikyBaHi pe3yJbTaTH HABYAHHSA: 3HAHHS SBUII i1 OCHOBHUX 3aKOHIB ()13UKH,
AK1 1X ONUCYIOTh, 111 (POPMYBAaHHS YSABJICHHS MPO CydyacHy (Pi3MYHy KapTHHY CBITY,
BMIHHS iX BUKOPHCTOBYBATH JJI BUPIIICHHS NMPUKIATHUX 3a]1ay, BMIHHS IPOBOJAUTH
HAyKOBI JOCIIIIH.

4. 3micT HABYAJILHOI U CIUILIIHA

Monayas 1.

3microBHMi MoayJb 1. Mexanika.

Tema 1. Betyn 10 npeamery.

- Dopma 3auamu: 1eKyis, NpaKmuiHa poboma, camocmiina poboma.

- Ob6cse ayoumopno2o Hasawmadicenus: 4 200unu.

- 0608’a3k08i npeomemu ma 3acobu  (00IAOHAHHA,  YCMAMKYBAHHS,
mamepianu, iHCmpymeHmu): 8i0CYmHi.

[Tpupona. O6'extu mpupoau Ta ix cTpykTypa. Marepis. PeuoBuna ta (izuune
nosie. Yac ta ¢izuuyauit nmpoctip. @izuuni Gopmu pyxy ta ¢i3udHi spuma. Oi3udHi
BEJIMYMHU Ta iX BUMIptoBaHHS. OnuHMII (I3UUHUX BeIU4YWH, MiXKHapoJHA cuCcTeMa

onuuuilb Cl. CxansipHi Ta BEKTOPHI BEJIMUHHHU.
- Ob6cse camocmitinoi pobomu 3006ys8auis. 4 2oounu.
OmnparroBaHHs MaTepiay Jiekiii. @opMyBaHHs MATAaHb 10 BUKIIAIava.
Tema 2. OCHOBH KiHeMAaTHUKH
- Dopma 3auambs: eKyis, npakmuyHa poboma, camocmitina poboma.
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- Ob6cse ayoumoprnoeo nasanmasicents: 20 200un.

- 0608’a3k08i npeomemu ma 3acobu  (00IAOHAHHA,  YCMAMKYBAHHA,
mamepianu, iHCmpymeHmu): 8i0CYmHi.

OCHOBHI MOHATTS KIHEMaTHUKUA: MPOCTIp 1 dYac, MEXaHIYHUMl pyX, Horo
BITHOCHICTb, CHCTE€Ma BUIIIKY, CIOCOOM OMNHCY pyXy, TPAa€EKTOpis, ILIAX,
nepeminieHHs. OCHOBHA 3aJjaua MEXaHIKH.

CepenHs MBHIAKICTh 1 CepeqHS NUIIXOBA MIBUAKICTH. [IOHATTS MpO MHUTTEBY
MIBUJKICTh PYXY. 3aKOH J0/aBaHHA MBHAKOCTEH. [IpsmomniHiiHuil piBHOMIpHUN pyX
SK HAaWMPOCTIINNA BUI PYXY.

[IpuckopenHs, pyx 3 MOCTIHHUM MPUCKOPEHHSM. PIBHSIHHS PiBHOIIPUCKOPEHOTO
NpsSMOJIHIMHOTO pyXy. I'padiku 3ameXHOCTI KIHEMAaTUYHMX BEJIWYMH BijJ 4acy IS
PIBHOIIPUCKOPEHOTO MPSIMOJIHIHHOTO pyXy. BijibHE MagiHHA Ta KPUBOMIHINHUN pyXx
1T J1€F0 NOCTIMHOI CUJIM TSOKIHHSA.

PiBHOMIpHHII pyX MaTepianbHOiI TOukH no koiy. KyroBa mBuikicts. Ilepion
oOepTaHHs Ta o0epToBa yacToTa. [JJorieHTpoBe (HOpMaIbHE) IPUCKOPEHHS .

- Ob6cse camocmitinoi pooomu 3006ysauis.; 24 200unu.

OmnpairroBanHs MaTepiaiy Jiekiiii. @opmyBaHHS TUTaHb 0 BUKJIa1aya.

MoayabHUN KOHTPOJIb.
Tema 3. OcHOBU AMHAMIKH.

- Dopma 3auamu: 1eKyis, NPaKmMuiHa poooma, camocmitina poboma.

- Ob6cse ayoumoproeo Hasanmadicenus: 18 eooun.

- 0608’a3k08i npeomemu ma 3acobu  (00IAOHAHHA,  YCMAMKYBAHHS,
mamepianu, iHcmpymernmu): 8i0CYmHi.

Buaun cun y wMexaniumi. BumiptoBanHs cwi, jnojaBaHHs cwi. PiBHO1HA.

Inepmianbhi cuctemu Bimmiky. [Ipunnun BigHocHocTi [Mamines. InepTHIiCTH 1 Maca.
3akonu nuHaMiku Hpr0TOHA, MeX1 X 3aCTOCYBaHHS.

['paBiTamiifHa B3aeMoOJlisi Ta TpaBiTallliHE II0Je, CHJIa TsOKiHHA. Bara Ta
HEBAroMicCTh.

Cunu tepts. Koedimient tepts koB3anns. Cuia omopy mij dac pyxy Tijga B
piauHi abo raszi. Pyx Tima mig gi€r0 KITbKOX CHII. AJITOpUTM PO3B’SI3aHHS 3ajad
UHAMIKH.

PiBHOBara Ti71. MOMEHT CUiH, LEHTpP TAXKIHHA Tija. CTIHKICTh PIBHOBArH.
- O6c¢sie camocmitinoi pooomu 3006y6auyis: 16 cooum.

OmnpairtoBanHs MaTepiaiy Jiekiii. @opmyBaHHS TUTaHb A0 BUKJIa/1aya.
Tema 4. 3akonn 30epe:keHHS B MeXaHili.

- Dopma 3anamo: JeKyis, npakmuyHa poboma, camocmitina poboma.
- Ob6cse ayoumopnoeo nasanmadicenis: 20 200u.
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- 0608’a3xk08i npeomemu ma 3acobu  (001AOHAHHA,  YCMAMK)B8AHHS,
mamepianu, iHcmpymenmu): 8i0CYMHi.

Imnynbe Tina Ta cuctemMu TUl. IMmynibe cuinu. 3akoH 30epeKeHHS IMITYJIbCY.

Mexaniuna pob6ota. KoHcepBaTuBHi (ITOTeHIIIaIbHI) cuiid. PoboTa cuil TSKIHHS
Ta npyxHocTi. [lotyxHicTe. EHepris. MexaHiyHa eHeprisi CUCTeMH TuI. 3B'SI30K
pobotu 3 eHepriero. KiHeTnyHa Ta moTeHLIalbHA €HEpPrii. 3acTOCYBaHHS 3aKOHIB
30epeKeHHs €Heprii Ta IMITYJIbCY B MEXaHIYHUX SBHILAX.

- Ob6cse camocmitinoi pooomu 3000ysayis.; 22 200uHu.

OmnparroBanHs MaTepiany Jekiiii. opMyBaHHS MUTaHb 10 BUKJIa1ada.

Tema 5. MexaHiuHi BJaCTHUBOCTI piinH Ta rasis.

- Dopma 3auamy: eKyis, npakmuyHa poooma, camocmitina poooma.

- Ob6cse ayoumoprnoeo naeanmasicenns: 10 eooun.

- 0608’a3k08i npedmemu ma 3acobu  (001aOHAHHA,  YCMAMK)YB8AHHS,
mamepianu, iHcmpymeHmu). 8i0CYMHi.

Tuck. 3akon Ilackams. [I'ippaBmiynuii mnpec. CronydeHl MOCYyAMHHU.
Atmochepnuit Tuck. Hocmin Toppiuemnni.

- Ob6cse camocmitinoi pooomu 3000ysauis.; 12 200u.

OmnpaitoBanHs MaTepiaiy Jiekiii. @opmyBaHHS TUTaHb A0 BUKJIA1aya.

Moay/JbHHH KOHTPOJIb.

KonTpouabHmuii 3axia: icnur.

Monayas 2.

3micToBHMIA MOAYJb 2. MoJieky/sipHa Qi3UKa Ta TEPMOJAMHAMIKA.

Tema 1. Betyn 10 MoJiekyJasipHOIL Qi3uKH.

- Dopma 3auamys: 1eKyis, NpaKmuyHa poooma, camocmitina poooma.

- 0b6cse ayoumopHo2o HaBaHMAMNCeHHs: 3 200UHU.

- 0608’a3k06i npeomemu ma 3acoou  (001AOHAHHA,  YCMAMKYBAHHS,
mamepianu, iHCmpymeHmu): 8i10CYmHi.

TennmoBuid pyx 1 TerioBl siBuma. CTaTUCTUYHI Ta TEPMOJUHAMIYHI METOAU

OIMKCY TEIUVIOBUX SBUIL. MOJIEKYISIpHO-KIHETUYHA TEOPisl Ta TEpPMOJUHAMIKA.
- Ob6cse camocmitinoi pobomu 3006yseauis. 4 2oounu.

OmnparrroBanHs MaTepiainy Jiekiiii. @opmyBaHHS TUTaHb 0 BUKJIa1ava.

Tema 2. OcHOBH MOJIEKYJISIPHO-KiHETHYHOI TeOopil.
- QDopma 3aHamvs: KeKyYis, nNpaKmuina poooma, camocmitina poboma.

- 0b6cse ayoumopHo2o HaBawmMadcenus: | 200UHuU.

- 0608’a3k08i npeomemu ma 3acobu  (00IAOHAHHA,  YCMAMKYBAHHS,
mamepianu, iHcmpymenmu): 8i0CYmHi.

OCHOBHI TMOJOXEHHA MoOJIeKyJisipHO-KiHeTUyHO1 Teopii (MKT) OynoBu
pedoBuHH. Maca Ta po3Mipu aTOMIB 1 MOJIEKYJ, cTajia ABorajpo. [neansHuii ra3 sk
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¢bi3uura moxens. Tuck rtasziB. OcHoBHe piBHsHHS MKT razis. Temmeparypa.
bpoyHiBchkuii pyx, audysis. PiBHAHHS cTaHy inealbHOro Traszy. I3omporecu.
[IBuIKOCTI pyXy MOJIEKYJ raszy Ta ixHe (IIBHAKOCTEH) BUMiproBaHHs. [30mporiecu B
razax.

- Ob6cse camocmitinoi pooomu 3000y8auia: 6 200uH.

OmnpairtoBanHs MaTepiaiy Jiekiiii. @opmyBaHHS TUTaHb A0 BUKJIaaya.

Tema 3. OcHOBY TEPMOIMHAMIKH.
- QDopma 3anams: KeKyis, npaxmuina poboma, camocmitina poboma.

- Ob6cse ayoumopHo2o HA8aAHMANCEHHs: 6 200UH.

- 0608’a3k08i npedomemu ma 3acoou  (00NAOHAHHA,  YCMAMKYBAHHS,
mamepianu, iHCmpymeHmu): 8i0CYmHi.

OCHOBHI TOHATTA TepMoauHaMiku. BHyTpimHs enepris. I[lepmmii 3akoH
TepMoauHaMikd. KinbKicTh TEIIOTH Ta poOoTa B TEpMOAMHAMII. 3aCTOCYBaHHS
MIEPIIIOTO 3aKOHY TEPMOAMHAMIKH JI0 130MPOIIECIB B 1JicaibHOMY Ta3l. AmiabaTHui
npouec. TemnoBi aBuryHu. OOOpoTHI Ta HEOOOpPOTHI mpouecH. Jpyruid 3akoH
tepMmoauHamiku. I[luknu TtemnoBux wmamuH. Koedimient xopucHoi i (KKJI)
teroBux MamuH. [ukin Kapuo. [Ipunumn 1ii Xo1oAMIbHOT MallIMHU.

- Ob6csae camocmiunoi pobomu 3000y6auia: 6 200uH.
OmnpairtoBanHs MaTepiaiy Jiekiiii. opmyBaHHS TUTaHb 10 BUKJIa1aya.
MoayabHUN KOHTPOJIb.

3MmicToBHMI MoayJib 3. EjiekTpuka i MaraeTusm.
Tema 1. BeTyn 10 €JIEKTPOCTATHKH.

- Dopma 3auambs: eKyis, npakmuyHa poooma, camocmitina poboma.

- Ob6cse ayoumopHo2o HaBAHMANCEHHS: 3 200UHU.

- 0608’a3k08i npeomemu ma 3acoou  (00JAOHAHHA,  YCMAMKYBAHHS,
mamepianu, iHCmpymeHmu): 8i10CYmHi.

EnextpomarnitHa B3aemonis. Enexktpuunuii 3apsa. byaosa aroma. B3aemomis
eJIEMEHTapHUX YacTUHOK. EneMenTapHuiil 3apsi. 3aKOH AUCKPETHOCTI €JIEKTPUIHOTO
3apsny. 3aKOH 30€peKeHHS €JIEKTPUUHOTO. 3apsiTy.

- Ob6cse camocmitinoi pobomu 3000y8auis: 4 200unu.

OmnparrroBanHs MaTepiaiy Jiekiiii. opmyBaHHS TUTaHb A0 BUKJIa1ava.

Tema 2. EsekTpocraTuka.

- Dopma 3aHamby: 1eKyis, npakmuyHa poboma, camocmitina poboma.

- 0bcse ayOumopHo20 HABAHMANCEHHS: S 200UH.

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

Enextpuune mone. Hampyxenicts enektpuunoro mons. CwioBi  JiHIi

SJIEKTPUYHOTO TOJIs1. TOYKOBHIA 3aps/l SIK €IEKTPUYHUIA aHAJIOT MaTepiaibHOT TOUYKH.

Enextpuune mosne TOYkKOBHX 3apsiiiB. [lpuHOmMN cynepriosuilii, eIeKTpuYHE IOoJie
7



cucteMu 3apsnaiB. PobGora nmpu  mepemilieHHI 3apsAAy B OJHOPITHOMY
eJIeKTpocTaTuyHOMY Tmodi. [loTeHmianbHUI XapakTep eJIeKTPOCTATUYHOTO TOJIA.
[Torenmian. Pi3Huns  moTeHmiamiB.  EKBINOTEHINIaIbHI  MOBEPXHI.  3B’S30K
HaIpyXKE€HOCTI OJHOPIAHOTO EJEKTPUYHOIO0 TIOJSI 3 PIZHUICIO ITOTEHIIIAIB.
Enextpoemuicte. KoHaeHcaTopu Ta 11X BHKOpPUCTaHHS B TexHimi. Buau
KOHJICHCATOPIB. EnexTpoeMHICTh  TJIOCKOTO KOHJIEHCaTOopa. 3’ e THaHHS
KoHJIeHcaTopiB. EHepris 3apsakeHoro KoujaeHcaropa. EHepris enekTpuyHoro moJsi.

- Ob6cse camocmitinoi pobomu 3000y8ayis: 6 200uH.

OmnpartoBanHs Matepiany Jekiiil. DopMyBaHHs MUTaHb 1O BUKJIAgaya.

Tema 3. IocTiliHuii cTpyM.

- Dopma 3auamy: 1eKyis, NpakmuyHa poooma, camocmitina poooma.

- O6cse ayoumopHo2o Ha8aHMAaNiCeHHs: | 200UH.

- 0608’a3k08i npeomemu ma 3acobu  (00NAOHAHHA,  YCMAMK)B8AHHS,
mamepianu, IHCMpYyMeHmu): 8i0CYmHi.

Enexrpuunuii ctpym, enekrpuune kojo. Iloctiviamii ctpym. [xepena ctpymy.
Enextpopyuniina cuna (EPC). 3akon Oma aiisa noBHoro kosia. KopoTke 3amukaHHs.
BusHaueHHs €eKTPUYHOTO OMOpPY KOJia 3 TOCHiAOBHUM 1 MapaielbHuM 3’ €IHaHHAM
NPOBIAHMKIB. BUMIpIOBaHHS B €JNIEKTPUYHUX KOJIAX, IIYHTH Ta JTOAATKOBI OMOpPH.
PoboTa Ta mOTyXHICTh €JIEKTPUYHOTO CTPyMY, TEIUIOBa Jis cTpyMy. be3neka mig dac
3aCTOCYBaHHS €JIEKTPUYHUX MPUCTPOIB.

[TopiBHsIIbHA XapaKTEPUCTUKA PI3HUX CEPEIOBHIL, YEpe3 SIKI MOXKE MPOTIKATH
CJICKTPUYHUNA CTPYM (METaJliB, PO3YMHIB 1 PO3ILJIABIB €JIEKTPOJITIB, Ta3iB, IUJIA3MH,
HaIIBOPOBIJHUKIB): BUIbHI HOCIT 3apsiy, 3aJ€XKHICTb MHTOMOIO OIOpPY BiJ
temneparypu. HaanposigHicte.  EnexkTtponiz, 3akoHUW  enekTpodizy. Tumm
CaMOCTIMTHOTO po3psily B Ta3ax. 3acTOCYBAHHS EJIEKTPUYHOTO CTPyMYy B PI3ZHHX
CepeIOBUIIAX.

Enextpuunnii ctpym. Cusna cTpyMmy. YMOBU ICHYBaHHS €JIEKTPUYHOTO CTPYMY.
Enexrpuunuii omip. 3akon Oma aiisg ogHOPIAHOI AUISHKHA Kousa. J[xepeno crpymy.
Enextpopymriiitna cuna (EPC). 3akon Oma ny1st moBHOTO Koja. PoboTa i moTy»KHICTh
cTpyMy. KibKICTh TEIUIOTH, SIKa BUAUISETHCS B MPOBITHUKY 31 CTPYMOM (3aKOH
Jxoyns-Jlenua). EnekTpuuHuil CTpyM y MeTallax, BakyyMi, razax. HaanpoBiiHICTb.
Enextponna emicis. HecamocTiiinuii 1 camocTiiHuid po3psand. [IoHATTS mnazmu.
EnexTpornpoBigHICTh HANiBIPOBIAHUKIB. ENEKTPOHHO-IIPKOBUI Mepexi.

TepMoenekTpoHHA eMicisi Ta CTpyM y BakyyMi, Horo 3actocyBaHHA. [IpuHuun
Tii eJeKTPOHHO-BAaKyyMHUX MPWIAJIB Ha TPUKIAI BaKyyMHOTO niofy. BracHa i
JIOMIIIIKOBA TMPOBIIHICTH HAIMIBIPOBIIHHKIB, €IEKTPOHHO-IIPKOBHM Tiepexia 1 Horo
BJIACTUBOCTI.

- Ob6cse camocmiinoi pobomu 3000y8ayig: 6 200uH.

OmnparroBadHs MaTepiany Jiekimii. DopMyBaHHs MUTaHb A0 BUKIaAa4a.
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Tema 4. MarniThi B3aemoaii. MarniTHe noJie. EjlekTpoMarniTHa iHayKIis.

- @opma 3aHamb. 1eKYis, NpaKmuiHa poooma, camocmitina poboma.

- Ob6cse ayoumopHo2o HA8AHMANCEHHA: O 200UH.

- 0606’a3k08i npedomemu ma 3acoou  (0OJAOHAHHA,  YCMAMKYBAHHS,
mamepianu, IHCMpyMeHmu): 8i0CYmHi.

MarsiTHa B3a€EMO/Iisl Ta MarHiTHE MoJe. [HIyKIis MarHiTHOTO MoJist. MarHiTHHMA
MOMEHT paMKH 31 cTpyMoM. Jlis MarHiTHOTO MOJIA Ha PaMKy 31 CTpyMoM. MarHitHe
noJie conenoina. Cuna Ammepa Ta cuna Jlopenua. B3aemogis ctpymiB. 3acTocyBaHHSA
Ji1 Mar"HiTHOTO TOJIS HA PaMKy 31 CTPyMOM B €IEKTPOBUMIPIOBAIbHUX MPUIIAaX Ta
eJIEKTPOJIBUTYHAX. PyX 3apsKeHOi YaCTMHKH B OJHOPIAHOMY MarHiTHOMY TOJi.

MarsiTHi BiacTUBOCTI peuoBHHH. [lia-, mapa- i ¢pepoMarHeTUKu. 3aleKHICTh
MarHiTHUX BJIACTUBOCTEH PEUOBMHHU BIJ] TeMIepaTypu. 3acTOCYBaHHS MAarHiTHUX
MaTepiais.

Hocnimn M. ®apanes. EnexrtpomarnitHa inaykimis. [IpaBuno Jlenma. 3akon
enektpoMarHiTHOl 1HAayKuii. Camoinaykiisa. EPC  camoinmykiii, 1HAYKTHUBHICTb.
BuxpoBe (iHaykiiiine) enektpuuHe mnone. Buxpoi ctpymu. Enepris maraitHoro
noJisi KOTYIKHU 31 ctpymoM. ['imoTe3a J[. MakcBemna. B3aeM03B’ 130K €1€KTPUYHOTO
Ta MarHiTHOT'O MOJIIB K MPOSIB ICHYBAHHS €JIEKTPOMArHiTHOTO MOJIs

- Ob6cse camocmiunoi pooomu 3000y8auis: 4 200unu.
OmnpartroBanHs Matepiaiy Jiekiiil. DopmyBaHHS MUTaHb A0 BUKJIA1aya.
3microBHuii moayJib Ne4. KosiuBaHHs Ta XBHUIL.

Tema 1. MexaHiuHi KOJUBAHHSA TA XBWJII.

- Dopma 3auambs: eKyis, npakmuyHa poboma, camocmitna pooboma.

- Obcse ayoumopHo2o HaBaHMANCeHHs: 5 200un.

- 0608’a3xk08i npeomemu ma 3acobu  (0OJAOHAHHSA,  YCMAMKYBAHHS,
mamepianu, IHCmMpYMeHmu): 8i0CYMH.

3acTOoCyBaHHA 3aKOHIB MEXaHIKM JO0 KOJUBAJIBHOTO pPyxy. [‘apMOHIuHI
KOJIMBaHHs. PIBHSAHHS TapMOHIYHUX KOJIMBaHb. YMOBH BHHHUKHCHHS BUIbHHUX

KOJMBaHb. HalmpocTiimn KoJuBalbHI CUCTEMH (MAaT€MAaTHYHUN, MPYKUHHHUHA
MasTHUKH). EHeprist KoJMBaHb.

Bumymieni konuBaHHs. Pe3onanc. J[isi MaSTHMKOBOTO TOJAMHHHUKA SIK MPHUKIAA
aBTOKOJIUBAHb.

[TommpeHHss MexaHIYHUX KOJMBaHb y NpYyXHOMY cepenoBuii. Ilmocki Ta
chepuyHi, MOMEpPedHi Ta MO3MOBXKHI XBwWii. [HTepdepeHniiss Ta mudpakiisi XBHIb.
3BykoBi siBumia. [lIBumkicte 3Byky. Knacudikarisi 3ByKiB, iX XapaKTepUCTHKH.
AKYCTHUYHUI PE30HAHC.

- Ob6cse camocmitinoi pobomu 3006y8auis. 6 200uH.
OmnparrroBadHs MaTepiary Jiekiiin. @opMyBaHHS MMTaHb JI0 BUKJIa1a4a.



Tema 2. EnekTpoMardiTHi KoJIMBaHHS Ta XBUJII.

- Dopma 3auamy: leKyis, npakmuyHa poboma, camocmitina poboma.

- Obcse ayoumopto2o HaBawmadceHus: 6 200un.

- 0608’a3k08i npedomemu ma 3acobu  (001AOHAHHA,  YCMAMKYBAHHS,
mamepianu, IHCMpYyMeHmu): 8i0CYmH.

KonuBansHuii KOHTYp. BUHUKHEHHS BUIBHHX E€JIEKTPOMATHITHHX KOJMBAHb.

["apmoniuni enektpomarHiTHI konuBaHHS. Popmyna Tomcona. IleperBopenHs
eHeprii mij 4yac BUIbHUX €EKTPOMAarHiTHUX KOJUBaHb.

3MIHHMI CTPYyM SIK BUMYIICHI €JIEeKTpOMarHiTHi konuBaHHA. KonpeHcarop i
KOTYIIIKa B KOJIi 3MIHHOTO CTpyMy. AKTUBHMH, €MHICHHHM Ta IHIYKTUBHHUI OIOPHU.
Po6oTa i moTy>XHICTh 3MIHHOTO CcTpyMy. Jlifoui 3HaYEHHS HAMPYTH Ta CUIH CTPyMY.
Tpanchopmarop. BupoOnunTBo, mnepenaya Ta BUKOPUCTAHHSA €HEPrii 3MIHHOTO

CTpyMy.

EnexTpoMarHiTHi XBWJI, iX YTBOpPEHHS Ta MOIIMPEHHA. BHUCHOBKM 3 Teopii
MakcBemna, pociian [epma. Illkana enekTpomarHiTHUX XBWJb. BriactuBocTi
CJIEKTPOMATHITHUX XBWJIb PI3HUX Jlana3oHiB. EjleKTpoMardiTHi XBWJIl B MPUPOJIl Ta
texHill. [IIBUIKICT,  MOIIMPEHHS  EJEKTPOMArHiTHUX  XBWIb.  [IpuHIMIH
panioTenedoHHOTO 3B’ s13Ky. PamioMoBIIeHHs Ta TejeOaueHHs.

- Ob6cse camocmitinoi pobomu 3000y8auis. 6 200un.

OmnpartroBanHs MaTepiaity Jiekiii. @opmyBaHHS TUTaHb A0 BUKJIA/1a4a.

3micToBHME Moayab NeS. Onruka.

Tema 1. 'eomeTpryHa ONTHKA.

- Dopma 3auamu: 1eKyis, NPaKmMuiHa poooma, camocmitina poboma.

- Obcse ayoumopHo2o HaBaHMANCeHHs: 5 200un.

- 0606’a3k06i npeomemu ma 3acoou  (001AOHAHHA,  YCMAMKYBAHHS,
mamepianu, IHCmMpYMeHmu): 8i0CYMH.

Po3BUTOK ysiBi€Hb MpO mpupoay cBiTia. CBITIO SIK €IEKTPOMAarHiTHa XBUJISL.
[TomupenHs, NOTJMHAHHS Ta pPO3CiOBaHHsS CBiT/ia. ['eomeTpuuHa ONTHKA SK
rPAaHWYHHUM BUIAJIOK XBWIBOBOI. 3aKOHM TE€OMETPUYHOI oOnTuKU. l[loka3Huk
3aJIOMJICHHS, MOro 3B’S30K 31 HIBUAKICTIO CBITJIa B cepenoBuull. Pedpakuis Tta
Mipaxi. OTpumaHHs 300paxeHb. JIIH3U, ONTUYHI CUCTEMH Ta ONTUYHI MPUJIAJIH.

- Ob6cse camocmininoi pobomu 3000y8ayig’ 6 200uUH.

OmnparrroBanHs MaTepiany Jiekiiii. @opmyBaHHS TUTaHb 10 BUKJIa1aya.

Tema 2. XBHIbOBA ONITHKA.

- Dopma 3auamy: eKyis, npakmuyHa poboma, camocmiina poboma.

- Ob6cse ayoumopHo2o HABAHMANCEHHS: 5 200UH.

- 0608’a3k08i npedomemu ma 3acobu  (001aOHAHHA,  YCMAMKYBAHHS,
mamepianu, IHCMpYyMeHmu): 8i0CYmHi.
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KorepeHTHICTh CBITIOBHX XBUJIb. OCOOIMBOCTI JIa3€pPHOTO BHUIPOMIHIOBAHHS.
Iatepdepennis cpitna. Ilpunuun I'rolirenca-®dpenens. Judpakiis cBiTIa.
Hudpakmiiiai  rpatku. Cnekrtpockon. HenepepBuuii cnekTp cBiTia. CHoekrp
BUNPOMIHIOBaHHSA a0coimtoTHO 4YopHoro Ttima. ®opmyna Ilmanka. KsaHTOBI
BIACTUBOCTI cBiTia. CBiTiioBI kBaHTH. Crana [Lranka.

- Ob6cse camocmitinoi pobomu 3000y8auis. 6 200un.

OmnparroBanHs Matepiany Jiekiii. @opMyBaHHs MUTaHb A0 BUKIIAAa4a.

3MmicToBHMI MoayJib Ne6. ElemeHTH cydacHOI (pi3uKH.

Tema 1. EjieMeHTH pesiTUBICTCHKOI MeXaHIKH.

- Dopma 3aHamby: 1eKyis, NpaKmuyHa poooma, camocmitina poboma.

- O6cse ayoumopHo2o HABAHMANCEHHSA: 5 200UH.

- 0608’a3k08i npeomemu ma 3acobu  (001AOHAHHA,  YCMAMK)B8AHHS,
mamepianu, IHCMpYMeHmu): 8i0CYMH.

[lepenymoBU BUHMKHEHHS crieniaibHOi Teopii BimHocHOCTI (CTB). Ilpunuun
BilHOCHOCTI A. EifHmTeitHa. OCHOBHI MOJIOKEHHSI CIEIialbHOT T€Opii BITHOCHOCTI.

BigHocHicTh omHOYacHOCTI TOAINH. BiTHOCHICTH MPOMIXKKIB JOBKHHU U yacy.
PenaruBicTCHKUN 3aKOH JOJaBaHHS IIBUIKOCTEN.

[ToBHa Ta KIHETUYHA €HEPTisl PyXOMOTO TLIa, EHEPrisl CIOKOIO.
OcHoBHi Hachiaku CTB Ta iX ekcriepuMeHTaIbH1 M1ATBEPKSHHS.

- Ob6csae camocmitinoi pooomu 3006y8auis. 6 200uH.
OmnparrroBanHs MaTepiainy Jiekiiii. opmyBaHHS TUTaHb 10 BUKJIaAaya.
Tema 2. KBanToBa (izuka.

- Dopma 3auamys: 1eKyis, NpaKmuyHa poooma, camocmitina poboma.

- Ob6csie ayOumopHo20 HABAHMANCEHHS: 5 200UH.

- 0608’a3k08i npedmemu ma 3acoou  (001a0HAHHA,  YCMAMKYBAHHS,
mamepianu, IHCmMpYyMeHmu): 8i0CYmHi.

®oroedpexr. Hocmian O.I'. CromeroBa. 3akonu ¢dotoedekty. Teopis
Eitnmireitna, piBHsaHHs Qoroedexty. DotoH. doropesuctopu Ta (POTOEIEMEHTH.
3actocyBanHs poroedekTa, COHIUH1 OaTapei.

- Ob6cse camocmitinoi pobomu 3006y8auis.; 6 200uH.

OmnparroBarHs MaTepiainy Jiekiiii. @opmyBaHHS TUTaHb 10 BHKJIa1ada.

Tema 3. ATom i aTomHe siapo.

- Dopma 3aHamby: 1eKyis, npakmuyHa poooma, camocmitina poboma.

- 0bcse ayoumopHo20 HABAHMANCEHHS: 5 200UH.

- 0608’a3xk08i npeomemu ma 3acobu  (0ONAOHAHHSA,  YCMAMKYBAHHS,
mamepianu, IHCMpYMEeHmuU): 8i0CYMmH.
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Po3sutok ysBnens mpo aromu. Hochin Pesepdopna. Ilmanerapna momensb
aToma, il sIKICHE OOIpyHTYBaHHS Ha OCHOBI TocTyJsaTiB bopa. EHepreTnuni piBHI
atoma. ['imoteza ne bpoitna. KopmyckymsipHO-XBHIBROBHM yaii3M sIK 3arajbHa
BJIACTUBICTH MaTepii.

BunpomiHtoBaHHS Ta TMOTJIMHAHHS CBITJa aToMaMH. JIiHIMYacTi CHEKTpH.
[Mpunumn nii mazepa. B3zaemoiii Mixk HYKJIOHaMH B sIIpi, CTIMKICTh aTOMHHX SIJIEP.
Enepris 38’s13ky atoMHoro siapa. JdedekT mac.

[Ipupogqna  Ta  mTyyHa  paJlOAKTUBHICTb,  BUAM  PaJllOAKTUBHOTO
BUTIPOMIHIOBaHHS. 3aKOH PaJioaKTUBHOTO posmamy. OTpUMaHHS Ta 3aCTOCYyBaHHS
pamioHyKIiAiB. MeToan peecTpariii 10HI3YIOUOTO BHIPOMIHIOBAaHHS 1 3aXHCT BiA
HbOrO. Jlo3umerp.

AnepHi peakuii, cnocoOW BUBUIBHEHHS SAEPHOI eHeprii. JlaHorosa peakiis
NOJAUTY siiep 1 TepMOsiAepHI peakuii. flnepHuil peakTop, MEPCHEKTHBU CTBOPEHHS
TEPMOSZIEPHOTO PEaKTOPA.

- Ob6csae camocmitinoi pooomu 3006y8auis. 6 200uH.

OmnpairroBanHs MaTepiainy Jiekiiii. DopmyBaHHS TUTaHb 0 BUKJIa1aya.

MoayabHUN KOHTPOJIb.

KonTpoJsbHuii 3axia: icnur.
Mopyas 3.

3microBHuid  moayab Ne7. Mexanika, MoJiekyjdasipHa ¢isuka Ta
TePpMOJAMHAMIKA

Tema 1. Mexaniunuii pyx. KinemaTtuka Tta 1TuHaMika MaTepiajibHOI TOYKH.
JAMHAMiKa NOCTYNAJBHOI0 PYXy a0COJI0THO TBEPAOro Tija.

- Dopma 3aHAmMb: JAeKyid, NpakmuyHa poboma, aadOOpamopHa poboma,
camocmiuna poooma.

- Ob6cse ayoumopnoeo nasanmadicenus: 10 2oou.

- 0606’a3k08i npeomemu ma 3acobu  (001AOHAHHA,  VCMAMKYBAHMHA,
mamepianu, IHCMpPYMeHmu): 8i0CYmHi.

MexaHlyHMl pyX SK HadmpocTima QopMa pyxy wMatepii. YSBIEHHS Mpo
BJIACTUBOCTI MPOCTOPY Ta dYacy, IO TMOKJAJEHI 0 OCHOBM KJIAaCHYHOI MEXaHIKH.
®di3uuHl MOJei: MaTepiadbHa TOYyKa, aOCOJIIOTHO TBEpJE TIIO Ta CYLUIbHE
cepenoBulle. KineMaTuyH1 XapakTepUCTUKU PyXy TOUKH: pailyc-BEKTOp, IMIBUAKICTH
Ta MPUCKOPEHHS SIK MOXIAHI pajaiyca-BeKTopa 3a yacoM. HopmainbHe 1 TaHTeHI1adbHe
npuckopeHHs. Paiiyc KpuBUHM TpaekTopii. 3a1ayul KIHEMaTUKU 1 OCHOBHI METOAM iX
PO3B S3KY.

Jlunamika MartepiaibHOI TOYKM 1 aOCOJIOTHO TBEPJOTO Tija. 3OBHIIIHI Ta
BHyTpimHI cunu. [pyruii 3akon HeroToHa B yHiBepcaibHiN Ta gudepeHIiaabHIn
dopmax. OcHOBHa 3a/1aua JUHAMIKH Ta MPUHIIAIIOBA cXema ii po3B‘sa3ky. LlenTp mac
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MEXaHIYHOI CHCTEeMH Ta 3aKOH HOro pyxy. 3aKoH 30€peXEeHHS IMIYJbCYy SIK
(dyHIaMEeHTaIbHUH 3aKOH MIPUPO/IH, 10 BUILTUBAE 3 OJHOPIIHOCTI IPOCTOPY.

- Ob6cse camocmivinoi pooomu 3006y8auis: 12 2oou.

OmnpattoBands Mmatepiany Jekuid. @DopmyBaHHS TMWTaHb [0 BHUKIIAJaya.
OdopmitenHst 1abopaTopHUX POOIT Ta MIATOTOBKA J0 iX 3/1a4l.

Tema 2. KinemaTuka Ta THHAMiKa 00epPTaJIBLHOIO PYXYy Tija.

- Dopma 3aHAmMb: JNeKyida, NpakmuyHa poooma, aadbopamopHa poboma,
camocmiuna poooma.

- Ob6cse ayoumoprnoeo nasanmadicenns: 10 cooun.

- 0608’a3xk08i npeomemu ma 3acobu  (0ONAOHAHHA,  YCMAMK)BAHHS,
mamepianu, IHCMpYyMeHmu): 8i0CYmHi.

EneMeHTH KiHEMAaTUKH 00EPTaIBHOTO PyXy aOCOIIOTHO TBEPAOIO TLIa: BEKTOPH
€JIEMEHTAapHOIO KyTa IOBOPOTY, KYTOBOI HIBHUAKOCTI Ta KyTOBOTO IPUCKOPEHHS.
3B'S30K MOMDK JIHIWHUMU Ta KyTOBHUMH IIBUAKOCTSIMH ¥ MPUCKOPEHHSMU TOUYOK
Tima. MOMEHT CHIM BIJHOCHO HEPYXOMOi TOYKH. MOMEHT CHJIM BIJTHOCHO OCI
oOepTaHHs. MOMEHT IMITyJIbCY MaTepiaJIbHOI TOUKH TiJIa BIAHOCHO HEPYXOMOI TOUKH.
OcCHOBHE pIBHSIHHA JUHAMIKH 0OEPTOBOr0 pyXy TBEPAOIO Tija BIJHOCHO HEPYXOMOIi
oci. MomeHTH 1Hepuli T mpocToi ¢popMu (KUIbLSL, JUCKY Ta CTprukeHs). Teopema
[ reitnepa. Pobota npu o0eproBoMy pyci. KineTnuna enepris Tuia, o ooepraerbes,
Ta Tija, M0 KOTUThCA. 3aKOH 30€pekeHHS MOMEHTY IMIYJbCy Ta HMOro 3B'A30K 3
130TPOMHICTIO IIPOCTOPY.

- Ob6cse camocmiunoi pooomu 3000y8auis: 4 200unu.
OmnparroBandst matepiany Jjekiid. @PopMmyBaHHS TUTaHb J0 BHUKJIAJaya.
OdopmiienHst TabopaTopHHUX POOIT Ta MIATOTOBKA 70 iX 3/1a4i.

Tema 3. MexaniuHa eHeprisi, po0oTa Ta NoTy:KHicTh. [loTeHUiaabHI CHJIOBI
MOJIA.

- Dopma 3aHAMb: JNeKyia, npakmuyHa poboma, aabopamopHa poboma,
camocmiuna poooma.

- Ob6cse ayoumoproeo Hasanmadicenus: 12 2ooun.

- 0608’a3k08i npedmemu ma 3acoou  (001a0HAHHA,  YCMAMKYBAHHS,
mamepianu, IHCmMpYyMeHmu): 8i0CYmHi.

Enepris sik yHiBepcasibHa Mipa pi3HOMaHITHHX (OPM pyXy ¥ B3aeMo/Iii MaTepii.
PoGora 3minHOT cwim 1 11 BuUpa3 yepe3 KpUBOIIHIWHUN iHTerpas. [loTy>KHICTb.
KineTnuna eHeprisi MexaHI4YHOI CHCTEMH Ta ii 3B'SI30K 3 pOOOTOI0 30BHINIHIX Ta
BHyTpimHIX cwil. [lome, sk ¢gopma matepii, mo 3abe3nedye CHIOBI B3aEMOII.
[TotenmianpHi cunoBi mons. KoHcepBaTWBHI Ta HEKOHCEPBATHBHI CHJIW. YMOBa
MOTEHIIATBHOCTI cuioBoro mossi. [loTeHiianpHa eHepris MaTepialbHOI TOYKH Y
30BHIIIHBOMY CHJIOBOMY TIOJII 1 3B'I30K €HEprii 3 CUJION, SIKa 1€ HAa MaTepiayibHY
TOUKy 3 Ooky mois. IloTeHuianbHa eHepris CUCTeMU TuUI. 3aKOH 30€epeKeHHs
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MexaHiuHoi eHeprii. Jlucunanis eneprii. 3akoH 30epeKeHHSI €HEpPrii, K MPOsSBICHHS
OJIHOPIJTHOCTI Yacy.

- Ob6cse camocmivinoi pooomu 3006y8auis: 16 cooum.

OmnpattoBands matepiany Jekuid. @DopMmyBaHHS TMUTaHb [0 BHUKIIAJaya.
OdopmitenHst 1abopaTopHUX POOIT Ta MIATOTOBKA J0 iX 3/1a4l.

Tema 4. MexaHiuHI KOJMBAHHS TA XBWIi y NPY’KHUX CepPeIOBUIIIAX.

- Dopma 3aHAmMb: JNeKyida, NpakmuyHa poooma, aadbopamopHa poboma,
camocmiuna poooma.

- Ob6cse ayoumopHo2o HA8aAHMANCeHHs: 8 200UH.

- 0608’a3xk08i npeomemu ma 3acobu  (0ONAOHAHHA,  VYCIMAMK)BAHHS,
mamepianu, IHCMpYyMeHmu): 8i0CYmHi.

KonuBansuuii pyx Touku. ['apMoOHIYHI MeXaHiuHI KojuBaHHA. KiHemaTuuHi
XapaKTEPUCTUKU TapMOHIYHMX KOJMBaHb. JlogaBaHHS TapMOHIYHUX KOJUBaHb
OHOTO HampsaMKy. [lpyxunHuii, Qi3uyHudl Ta MaTeMaTUYHUN MaSTHUKH.

HudepeniiaabHe piBHSHHS BUIBHUX HE3aTyXalOUHWX KOJIMBaHb 1 HOTO PO3B'S30K.
Eneprist rapMOHIYHHUX KOJIMBAHb.

Judepenuianpie piBHAHHA 3aTyXalOUWX KOJIMBaHb 1 MHOro pO3B'A30K.
Koediumient 3aryxanns. Jlorapugmiuyauii nekpeMeHT 3aTyxaHHs JludepeHiianbHe
PIBHSHHS BUMYIIEHUX KOJMBAaHb 1 MOro po3B's30K. AMILUIITYAa Ta (paza BUMYLIEHUX
KOJIMBaHb. MexaHIYHUI pe30HaHC.

XBWIbOBI TpoLecH. MexaHI3M YTBOPEHHS MEXaHIYHUX XBWJIb B MNPYNKHUX
cepenoBumiax. [1o370BxkH1 Ta monepeuHi XBuii. PIBHsSHHS O1ky4uoi xBuii. J{oBxuHa
XBUJIl Ta XBUJILOBE YMCII0. XBWIbOBE PiBHSAHHA. Da30Ba MIBUAKICTh XBUJIb. ['ycTHHA
MOTOKY €HEeprii XBHIIL.

- Ob6cse camocmivinoi pooomu 3006ysauis: 10 2o0u.

OmnparroBandst matepiany Jjekiid. @DopMmyBaHHS TUTaHb J0 BHUKJIaJaya.
OdopmiienHst 1abopaTopHHUX POOIT Ta MIATOTOBKA J0 X 3/1a4l.

Moy abHUN KOHTPOJIb.

Tema 5. MoJieky/IsipHO-KiHETHYHA TEOPIs i1eaJJbHOI0 rasy.

- Dopma 3aHAmMb: JAeKyid, NpakmuyHa poooma, aadOOpamopHa poboma,
camocmiuna poooma.

- 0bcse ayoumopHo20 Ha8aHMANCeHHs: 6 200UH.

- 0608’a3xk08i npeomemu ma 3acobu  (0ONAOHAHHA,  YCMAMKYBAHHS,
mamepianu, iHCmpymernmu): 8i0CYmHi.

TeroBuit pyx. Posmomin Ineanprmii Ta3. Tuck razy ¢ TOYKH 30Dy
MOJICKYJIIPHO-KIHETUYHO1 Teopii. ['omoBHE pIBHAHHSI MOJIEKYJISIPHO-KIHETUYHOL
Teopii i1eanbHOro razy. Po3noain MakcBena MoJeKky1 3a aOCOMIOTHUMH 3HAYEHHSAMU
mBujakocTi.  Jocming  Illrepna.  ImoBipHa, cepeaHss — apudmeTnyHa — Ta
CepeIHhOKBAAPATUIHA IIBUAKOCTI TEIUIOBOTO pyXy Mojekyl. CepemHe Yucio
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3ITKHEHb Ta CEepeqHs JOBXKHWHA BUIBHOTO MpoOiry Mosekyia. CepenHs KiHETHYHA
CHEprisi TMOCTYMaJbHOTO PYXy MOJIEKYJd. MOJEKyIsIpHO-KiHETHYHE TIIyMadeHHs
TEPMOJIMHAMIYHOI TemIiiepaTypu. KiIbKICTh CTYNEHIB BUIBHOCTI MOJIEKYJU. 3aKOH
PIBHOMIPHOTO PO3IOJIIY €HEprii 3a CTyNEeHsSIMH BUIBHOCTI MOJIEKYJ. bapomerpruyna
dbopmyna. Po3noain bosibiMaHa - po3moiia MOJIEKYT Y TTOTEHIIAIbBHOMY TTOJI1

- Ob6cse camocmilinoi pooomu 3000y6auia: 8 200uH.

OmnpattoBands Mmatepiany Jjekuid. @DopMmyBaHHS TUTaHb J0 BHUKJIAJaya.
OdopmitenHst TabopaTOpHUX POOIT Ta MATOTOBKA 70 X 3/1a4i.

Tema 6. Ilepumii Ta APYruii 3aKOHN TEPMOAUHAMIKH.

- Qopma 3aHAMb: JeKyia, NpakmuyHa poboma, aabopamopHa poboma,
camocmiuna poooma.

- Ob6cs2e ayoumopHoco HA8aHMANCeHHs: 6 200UH.

- 0608’a3k08i npeomemu ma 3acobu  (001AOHAHHA,  YCMAMK)B8AHHS,
mamepianu, IHCMpyMeHmu): 8i0CYmHi.

TepmoauHnaMiuHa cuctema. PIBHOBaXKHMI CTaH cucTeMU. PIBHOBaKHUX TPOIIEC.
Po6ota cucremu Ta KUIbKICTh TEMI0TH. BHYTpiHs enepris cucremu. [lepiuii 3akoH
TEpMOJMHAMIKUA. BHKOpHUCTaHHA MepmIOro 3akOHYy TEPMOJMHAMIKM B aHami3l
130IPOIECIB B 1JI€AJIbHOTO Tra3zy. TermIoeMHICTh. 3alieXHICTh TEIIOEMHOCTI
i1eanpbHOrO razy Bif Tumy mpoiecy. ®opmyna Maepa. OO60poTHI Ta HEOOOPOTHI
nporecu. KomoBuit mpouec (1uki). TennoBi ABUTYHH Ta XOJOIWIbHI MAIlIMHH, iX
KKA. Huxkn Kapuo, KK/ mukny. pyruii 3akoH TepmoauHamiku. HepiBHICTB
Knaysiyca. 3BeneHa KiUIbKICTh TemoTH. EHTpomig. EHTpomis iaeaJbHOro rasy.
CraTtucTryHe TIIyMayeHHs APYroro 3aKOHy TEPMOANHAMIKH.

- Ob6cse camocmitinoi pobomu 3000y6auis: 8 200uH.

OmnpaitoBandsl Marepiany Jiekiiii. @opMyBaHHS TUTaHb 0 BHUKJIaJaya.
OdopmiienHst TabopaTopHHUX POOIT Ta MIATOTOBKA 70 iX 3/1a4i.

Tema 7. EjlekTpocTaTHUHE 10JIE Y BAKYYMi.

- Dopma 3aHAMb: JNeKyid, npakmuyHa poboma, aabopamopHa poboma,
camocmitina poboma.

- Ob6cse ayoumoproeo Hasanmadicenus: 12 2ooun.

- 0608’a3k08i npedmemu ma 3acoou  (001a0HAHHA,  YCMAMKYBAHHS,
mamepianu, IHCMpYMeHmuU): 8i0CYMH.

3akoH 30epexeHHs eNeKTpUYHOro 3apsny. Enextpuune mose. [lpunmmm
cyneprio3uilii mojiB. (OCHOBHI XapaKTEPUCTUKHU EIEKTPOCTATHYHOTO TOJS -
Hanpy KeHICTh Ta noTeHian. HanpykeHicTh sIK TpadieHT moteHuiany. Po3paxyHku
SJIEKTPOCTATUYHUX TIOJIB 3a MeTosoM cyneprosuilii. [Tone aumons. [ToTik BekTopa
HAIpPY>KEHOCTI eNeKTpuyHOoro mois. Teopema ["ayca s €eKTpOCTaTUYHOTO MO Y
BaKyyMi. 3acTOCyBaHHs Teopemu ['ayca ajsi po3paxyHKY €NeKTPOCTAaTUYHHX IOJIIB.
OcHoBHa 3aJ1a4a eJIEKTPOCTATUKHU 1 CXEMa 1i PO3B SA3KY.

- Ob6cse camocminnoi pooomu 3006y8auis: 12 2ooum.
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OmnpamroBanHst matepiany Jjekiid. @DopmyBaHHS TUTaHb J0 BHUKJIAAava.
OdopmitenHst 1abopaTOpHUX POOIT Ta MIATOTOBKA J0 iX 3/1a4l.

Tema 8. ITocTiiiHMIl eJIEKTPUYHUI CTPYM.

- Dopma 3aHAmMb: JNeKyid, NpakmuyHa poooma, aabopamopHa poboma,
camocmiuna poooma.

- Ob6cse ayoumopnoezo Hasanmadicenus: 10 cooum.

- 0608’a3xk08i npeomemu ma 3acobu  (0ONAOHAHHA,  YCMAMK)BAHHS,
mamepianu, IHCMpyMeHmu): 8i0CymHi.

[TocTiiiHUN eNEeKTPUYHHUI CTPYyM SIK SIBHILE NEPEHOCY. XapaKTEPUCTHUKU Ta
yMOBHU iCHyBaHHS cTpymy. 3akoHu Owma Ta JDxoyns-Jlenna B audepeHmmianbHii
dopmi. 3akon Oma B iHTerpaibHii dopmi. Pi3HuUIS moTeHIamiB, eIeKTpopylIiiiHa
cwia, cnaj Hanpyru. 3akoH Oma Jjisi HEOJHOPIAHOI JAUISTHKKA Koja. PosramyskeHi
enekTpuuHi koja. [Ipasuna Kipxroda.

- Ob6csae camocmitinoi pooomu 3006y8auis. 8 200uH.

OmnpairoBandst matepiany Jjekiid. @DopMmyBaHHS TUTaHb J0 BHUKJIajaya.
OdopmiteHHst TabopaTOpHUX POOIT Ta MIATOTOBKA J0 iX 3/1a4l.

MoayJbHHH KOHTPOJIb.

KonTpoJibHmMii 3axia: ICIIMT.

Moayas 4

3microBauii  mMoayab Ne8. Eaexkrpoamnamika. Omnrtuka. EjgemeHTn
KBAHTOBOI MEXaHIKH

Tema 1. MaruiTHe noJie eJIeKTPUYHOT0 CTPYMY.

- Dopma 3aHAMb: JNeKyia, npakmuyHa poboma, aabopamopHa poboma,
camocmitina poboma.

- Ob6cse ayoumopnoeo nasanwmagcenus: 10 2oou.

- 0606’a3k08i npedomemu ma 3acobu  (001AOHAHHA,  VCMAMKYBAHMHS,
mamepianu, IHCMpYMeHmu): 8i0CYMH.

MarnitHe mone. Jlis MarHiTHOro TOJISI HAa TPOBITHUK 31 CTPYMOM, 3aKOH
Awmmnepa. MarHiTHa 1HAYKI[isA. 3aKOH MarHiTHe moJjie eJIeKTPUYHOIo CTpyMy. 3aKOH
bio-CaBapa-Jlaniiaca Ta HOro BUKOPUCTAaHHSA MJii PO3PaXyHKIB MAarHITHHUX IOJIB.
MarHiTHui MOMEHT BUTKA 31 CTpyMOM. MarHiTHa B3a€MO/Iisl CTPYMIB.

- Ob6cse camocmitinoi pobomu 3006ysauis.; 12 200u.

OmnparroBanas matepiany Jekmin. DopmyBaHHS TUTaHb 1O BHKIJIajaaya.
OdopmitenHst 1abopaToOpHHUX POOIT Ta MATOTOBKA 70 iX 3/1a4i.

Tema 2. Pyx 3apsiizkeHUX YACTHHOK Y MATHITHOMY MOJIi.

- Qopma 3aHAMb: JNeKyia, NpakmuyHa poboma, aabopamopHa poboma,
camocmitina poboma.
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- Ob6cse ayoumoprnoeo nasanmasicents: 10 cooun.

- 0606’a3k08i npedomemu ma 3acoou  (0OMAOHAHHA,  YCMAMKYBAHHS,
mamepianu, IHCMpYyMeHmu): 8i0CYmHi.

Cuna Jlopenna. Pyx 3apsi/pkeHHMX 4aCTMHOK Yy MarHiTHOMY moui. BuzHaueHHs
MATOMOTO 3apsay 4YacTMHOK. Mac-crektpometpis. IlpuHumn il miHIAHEX Ta
MUKIIYHUX TPUCKOPIOBAYIB 3aps/KeHUX YacTUHOK. LluknorpoH. CHHXpPOTPOH.
Cunxpodazotpon. Edexr Xona. Pyxmusicts 3apsanis. MI'J] - renepaTop. MarueTpoH.

- Ob6cse camocmitinoi pobomu 3000y8auis. 8 200un.

OmnpartoBandst Marepiany Jjekiiii. ®dopmyBaHHA MUTaHb JO0 BHUKIAJaya.
OdopmitenHst TabopaTOpHHUX POOIT Ta MATOTOBKA 70 X 3/1a4i.

Tema 3. SIBuIIIe eIeKTPOMATHITHOI iIHAYKIi.

- Dopma 3aHaAmMb: NeKyis, NpakmuyHa poooma, aabopamopHa poboma,
camocmiuna poooma.

- Ob6cse ayoumoprnoeo naeanmasicents: 10 cooun.

- 0608’a3k08i npeomemu ma 3acobu  (001AOHAHHA,  YCMAMK)B8AHHS,
mamepianu, IHCMpYyMeHmu): 8i0CYmHi.

MarnitHuii notik. Teopema ["ayca st BekTOpa MarHiTHOi IHIyKuii. fBuiie
€JICKTPOMArHiTHOI IHAYKII1 (Hocniau Papajes). 3aKoH eIeKTPOMArHiTHOL 1HAYKII Ta
OTpUMaHHA HOro 13 3akoHy 30epexeHHs eHeprii. [IpaBuno Jlenua. SABuie
camoinaykiii. [naykTuBHICTE. EHEpris cucteMu MpoBIAHUKIB 31 cTpyMoM. O0'eMHa
T'YCTHHA €HEpTii MarHiTHOTO IOJIS.

- Ob6cse camocmivinoi pooomu 3006ysauis: 10 2o0u.

OmnparroBandst matepiany Jjekiid. @DopMmyBaHHS TUTaHb J0 BHUKJIaJaya.
OdopmiienHst TabopaToOpHHUX POOIT Ta MIATOTOBKA 70 iX 3/1a4l.

Tema 4. MarniTHe noJie y peuoBuHi. Marneruku

- Qopma 3aHAMb: JeKyia, NpakmuyHa poboma, aabopamopHa poboma,
camocmitina poboma.

- Ob6cse ayoumoprnoeo nasanmadicenus: 10 cooun.

- 0608’a3k08i npedmemu ma 3acoou  (001a0HAHHA,  YCMAMKYBAHHS,
mamepianu, IHCmMpYMeHmu): 8i0CYMH.

MarniTHe mosne y pedoBuHI. Mikpo- Ta MakpocTpymu. MarHiTHI MOMEHTH
atomiB. ['ipomarniTae BigHomeHHs. CiriH.

Hamarnigenicte. Teopema mpo HUPKYJSIIi0 HamarHideHocTi. HampyskeHicTb
Mar”iTHOTO noJjisi. TeopeMa mpo MUPKYIIAII0 HAMIPYKEHOCTI MAarHITHOTO TTOJISI.

Bunu marnetukiB. MardiTHa COpUMHSITIUBICTh PEUOBUMHU Ta ii 3aJIEKHICTD Bij
TeMIiepaTypu. MartiTHa NpOHUKHICTh CEpEOBUIIIA.
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CunpHi  Mar"Hetuku: (Qepo-, ¢epi- Ta  aHTipepomarnetuku. Kpusa
HaMarHiuyBaHHs. MaruitHuii rictepe3uc. JJomenu. Touku Kropi 1 Heens. CriHoBa
IPUPOJIa CHIIBHOTO MarHeTU3MY .

- Ob6cse camocmitinoi pooomu 3000y8auia: 8 200uH.

OmnpaitoBanHst Matepiany Jjekuid. @PopMmyBaHHS NUTaHb J0 BHUKJIAJaya.
OdopmitenHs TabopaTOpHUX POOIT Ta MIATOTOBKA 0 iX 3/1a4l.

Tema 5. InTepdepenuin i nndpaxuis cBita.

- Qopma 3aHAMb: JNeKyia, NpakmuyHa poboma, aabopamopHa poboma,
camocmitina pooboma.

- Ob6cse ayoumoprnoeo nasanmasicenns: 10 cooun.

- 0608’a3xk08i npeomemu ma 3acobu  (0ONAOHAHHA,  YCIMAMK)BAHHS,
mamepianu, IHCmMpYyMeHmu): 8i0CYmHi.

[aTepdepeniist cBiTIa. MOHOXPOMATHUYHICTH Ta KOTEPEHTHICTh CBITIOBUX
XBWJIb. MeToau ojep>KaHHS KOTEPEHTHHX JDPKEepes CBITIa. YMOBU MiJCWICHHS Ta

OCJIa0JICHHS] IHTEHCUBHOCTI CBITJIOBUX XBUJIb NpH 1HTEepdepenIlii. OnTruuHa TOBXKUHA
xo1y. Po3paxyHok iHTep(epeHIiifHOT KapTUHU BiJl TBOX KOT€PEHTHUX JIKEPEIL.

HMudpakuis ceitina. [lpunuun I'toiirenca-®penens. [Ipamoniniiine noMMpPEHHS
ceitia. Meton 30H @penensa. Pamuyc 3o @penens. Hudpakiis PpeHens Ha
KpyTJioMy OTBOpi Ta AucKy. Judpakiis @payHrodepa Ha mIMHI Ta AUPPaKLIAHUX
rparax. Judpakuis penrreniBcekux npomenis. ®opmyna Bynsda-bpera.

- Ob6cse camocmitinoi pobomu 3000ysauis.; 12 200u.

OmnpautoBanHs Marepiany Jjekuid. @dopmyBaHHA mUTaHb [0 BHUKJIAJaya.
OdopmiienHst 1abopaTOpHHUX POOIT Ta MIATOTOBKA 70 iX 3/1a4l.

Tema 6. TensioBe BUIPOMiHIOBAHHS.

- Dopma 3aHAMb: JNeKyia, npakmuyHa poboma, aabopamopHa poboma,
camocmitina poboma.

- O6cse ayoumopHoeo HaBaHMAad CeH s 8 200UH.

- 0606’a3k08i npedmemu ma 3acoou  (001a0HAHHA,  YCMAMKYBAHHS,
mamepianu, IHCmMpYyMeHmu): 8i0CYmHi.

TenoBe BunpomiHioBaHHS. EHepreTnyHa CBITHICTh Ta CHEKTpalbHa TI'yCTHHA
eHepreTuyHoi cBiTHOCTI. [lornmuHanbHa 3MaTHICTH Tima. AOCOJIOTHO YOpPHE TIJIO.
3akon Kipxroda mana temmoBoro BunmpoMiHioBaHHA. 3akoH Credana — bonbiimana.

Posmozin eneprii y cnekTpi BUIPOMIHIOBAHHS a0COJIIOTHO YOPHOTO TiJIa. 3aKOHU
3MIIIEHHS 1 BATPOMiHIOBaHHS BiHa.

KBanToBa rimore3a ta ¢opmyna I[lmanka. Otpumanns 3akoniB Credana —
bonwsimana ta Bina 3 popmynu [lnanka. ®i3udHi OCHOBH ONTHYHOI MIPOMETPIi.

- Ob6cse camocmitinoi pobomu 3006y8auis. 8 200uH.

OmnparmroBanHs Matepiany Jjekiid. @opMmyBaHHS TUTaHbL 10 BHUKJIAJava.
Odopmnenns nabopatTopHux poOIT Ta MIATOTOBKA A0 iX 3/1adi.
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Tema 7. KBaHTOBI BJIaCTHUBOCTI CBITJIA.

- Dopma 3aHAMb: JNeKyis, npakmuyHa poboma, aabopamopHa poboma,
camocmitina poboma.

- Obcse ayoumopHo20 Ha8aHMANCeHHs: 8 200UH.

- 0608’a3k06i npedomemu ma 3acobu  (001AOHAHHA,  YCMAMKYBAHHS,
mamepianu, IHCMpYMeHmu): 8i0CYMH.

3oBHIMHIN (oToedekT Ta #oro 3akoHu. @otonu. PiBHsHHS EitHmreitHa s
30BHIMMHBOTO (oroedekty. Maca Ta immynsc ¢doTtoHa. Tuck cBiTina. Jlocmian
JlebeneBa. KopmyckymnsipHe Ta XBIJIbOBE MOSCHEHHs TUCKY cBiTia. Edext KomnTona
Ta oro Teopis. /lianekTnyHa €HICTh KOPITYCKYJSIPHUX Ta XBHJIBOBHX BJIACTHUBOCTEH
€JIEKTPOMArHITHOTO BHIPOMIHIOBAHHSI.

- Ob6cse camocmitinoi pooomu 3006y8auis. 8 200uH.

OmnpaitoBanHsi Marepiany Jekiiii. @opMyBaHHS TUTaHb JO BHUKIJada.
OdopmiieHHst TabopaTOpHUX POOIT Ta MIATOTOBKA 70 iX 3/1a4l.

Tema 8. EleMeHTH KBAHTOBOI MeXaHiKH.

- Dopma 3aHamb: JAekyia, npakmuyHa poboma, aabopamopHa poboma,
camocmiuna poooma.

- Ob6cse ayoumoprnoeo nasanmasicenus: 10 cooun.

- 0608’a3k08i npedmemu ma 3acoou  (001a0HAHHA,  YCMAMKYBAHHS,
mamepianu, IHCMpYyMeHmu): 8i0CYmHi.

[nore3a ne bpoitna. Judpaxiis eaeKTpoHiB, MPOTOHIB Ta HEHUTPOHIB.
KopnyckynspHo-XBHIbOBHA Tyani3M 4acTHHOK. CIiBBIHOIIEHHS HEBU3HAYEHOCTEH
SK TIPOSIB KOPITYCKYJISIPHO-XBUJILOBOTO Jyali3My MIKPOCBITY. XBUIIbOBA (DYHKIIIS Ta
il cratuctuude taymadenss. PiBusuusa pexinrepa. Cramionapauii cran. Yactunka
y OJTHOBUMIPHI! MOTEHITIANbHIN siMl. KBaHTYBaHHS €HEprii YaCTUHKH.

- Ob6cse camocmitinoi pooomu 3000ysauis.; 12 200u.

OmnpattoBanHs Matepiany Jjekuid. @PopMmyBaHHS NUTaHb OO0 BHUKJIAAaya.
Odopmrnenns nabopatopHux poOIT Ta MIATOTOBKA A0 iX 3/1adi.

Moy ibHUN KOHTPOJIb

KonTpoJubHmuii 3axia: icnut

5. InguBigyaabHi 3aBJaHHS
He nmepenbayeno HaBYaIbHUM IUIAHOM

6. MeToau HABYAHHS
CroBecHi, HAOYHI, MPAKTUYHI.
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7. MeToa1 KOHTPOJIIO

[ToTOYHUIT KOHTPOJBL (TEOPETHYHE OMUTYBAHHS M PO3B’A3aHHSA NPAKTUYHHUX
3aBJlaHb), MOAYJIbHUI KOHTPOJb (TECTYBaHHS 3a PO3ALIaMU Kypcy) Ta MiJACYMKOBUN

(cemecTpoBHUii) KOHTPOIH (ICTIUT).

8. Kpurepii ouiHioBaHHsI Ta po3mo/ija 6aJiB, siKi OTPUMYIOTH 3100yBayi

CkJ1a10Bi HaBUAJIBHOT banu 3a ogHe 3aHATTS Kinbkicts 3aua1h | CyMapHa KiJIbKICTh
poboTu (3aBIIaHHSA) (3aBl1aHb) OaJtiB

3MmicToBHMI MoayJIb 1

Po0Oora Ha nexiiax 0...1 5 0...10

BukoHaHHS 1 3aXUCT 0..5 4 0...20

1a00paTOPHUX

(mpakTHYHKX) POOIT

MoayabHUH KOHTPOJIb 0...15 1 0...20
3MicTOBHUIT MOTYJIb 2

PoboTa Ha neKIisx 0...1 5 0...10

BukoHaHHS 1 3aXUCT 0..5 4 0...20

1a00paTOPHUX

(MpakTUIHUX) POOIT

MoypHHIA KOHTPOJIb 0...15 1 0...20

Ycboro 3a cemectp 0...100

CkJ1a10Bi HABUAIBHOT banu 3a ogHe 3aHATTS KinpkicTs 3ana1h | CyMapHa KiJIbKICTh
poboTu (3aBIIaHHA) (3aBl1aHp) OaJtiB

3micToBHUIT MOAYJIb 1

Pobora Ha nekuisix 0...1 &) 0...5

BukoHaHHS 1 3aXUCT 0..5 4 0...20

1a00paTOPHUX

(mpakTHUYHHX) POOIT

MonynbHHUIH KOHTPOJIb 0...15 1 0...15
3MicTOBHUIT MOAYJIb 2

Pobora Ha nekuisix 0...1 &) 0...5

BukoHaHHS 1 3aXUCT 0..5 4 0..20

1a00paTOPHUX

(mpakTHUYHHX) POOIT

MonynpHUN KOHTPOJIb 0...15 1 0...15

Buxonanns i 3axuct PI'P 0...20 1 0...20

(PP, PK)

Ycboro 3a cemecTp 0...100

[cniut mpoBOAUTHCS y pa3i BIAMOBU CTYyJI€HTA Bij OaiB MOTOYHOTO TECTYBaHHS
1 32 HAABHOCTI JIOTYCKY JI0 1CTIUTY.
biner mist icnuTy/3aMiKy CKIaIa€Thes 3 IBOX TEOPETUIHHX 1 TBOX MPAKTHUHUX

3aB/IaHb.

3a koxHe nuTaHHs 25 OaniB (3arainpHa cyma — 100 6aniB).

[lix yac cki1alaHHsl CEMECTPOBOTO ICIIUTY 3700yBad Ma€e MOXKJIUBICTh OTPUMATH

makcumyMm 100 Ganis.
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Kpurepii oniHroBaHHs po00TH 3100yBa4a NpPOTATOM CeMeCTpPy

3aodosinbno (60-74). Matu MiHIMYM 3HaHb Ta YMiHb. BiampaioBaTtd Ta
3aXMCTUTU BCl J1abopaTopHi poOOTH Ta JAOMAIIIHI 3aBJAHHS 3 MPAKTUUYHUX 3aHSTh.
BmiTH caMocCTiiiHO 3acTOCOBYBAaTHM OCHOBHI 3aKOHW (I3UKH ISl BUPIIMICHHS
HaWMpOCTIMX 3aBJaHb. BMITH TPOBOAWTH HAWMNPOCTINI BUMIPIOBAHHSA IS
JOCTIPKEHHS XapaKTePUCTHK PyXy TUT i X BIaCTUBOCTEH.

Hobpe (75 - 89). TBepmo 3HATH BeCh TCOPETUYHHUN MaTepiayl, HaJaHWUU Ha
JICKIIsIX, BUKOHATH yCli 3aBIaHHSA 3 Ja0OpaTOPHOTO MPAKTUKYMY W TMPaKTHIHUX
3aHATh. [lokazaTn BMIHHS BUKOHYBAaTH Ta 3aXHUIIATH BCi JJaOOpaTopHi poOOTH B
OOyMOBJICHUI BHKJaJadyeM CTPOK 3 OOIpYHTYyBaHHSIM pillleHb Ta 3axXOiB, SKi
3alpoOINOHOBAHO Yy pobOoTax. BMITH MOsSICHIOBATH CMOCOOM BUPIIICHHS 3a7a4 Ha
MPaKTUIHUX 3aHATTSIX. CKIacTH MOIYJIBHHA KOHTPOJbL MPOTATOM CEMECTPY He
MeHiIIe, Hixk Ha 20 6aitiB (CymapHO).

Biominno (90 - 100). JlockoHao 3HATH TEOPETHUHHUI MaTepian BCIiX TeM (K
OCHOBHHM, TaK 1 BUHECEHUU HAa CAMOCTIMHY IM03aayIUTOpHY poboTy). BukoHnatu ta
3aXMCTUTU BCl 3aBAaHHS J1A0OPATOPHOTO TMPAKTHUKYyMY, MPAKTUYHUX 3aHATh 3
OILIIHKOIO «BIAMIHHO». BHKOHaTHM Ta 3aXMCTUTH 3aBJaHHS Ha T103aayJIUTOPHY
camMoCTiiiHy po6oTy. CKIIaCTH MOJYJIbHUM KOHTPOJIb MPOTATOM CEMECTPY HE MEHIIIE,
HDK Ha 30 OaiiB (CymMapHO).

IIIkana ouiHIOBaHHA: 0AJIbHA i TPAAULIHHA

) OmuiHKa 3a TPAAUIIIHHOIO MIKAJIOK0
Cyma 6aniB = ST .
IcnuT, TudepeHifoBaHMH 3aTiK 3aimik
90 — 100 Bigminao
75— 89 Jobpe 3apaxoBaHO
60— 74 3a10BIJILHO
0-59 HeszanoBiipHO He 3apaxoBaHo

9. [loJliTMKa HABYAJIBLHOTO KYpCY

BianpaitoBanHsi mMpomNymIieHWX 3aHATh BiIOYBA€THCS BIAMOBIAHO 10 PO3KIIATY
KOHCYJbTAIlli, 3a TOMEPEIHIM TMOTO/DKEHHSAM 3 BUKIamadeM. [lutanHsa, 110
CTOCYIOTBCSI aKaJeMIqHOi JOOPOUECHOCTI, po3Jisiiac BUKiIaaad abo 3a mpoIeayporo,
BU3HA4YeHOIO y [TonokeHH1 mpo akageMiuyHy 100pOYECHICTb.

10. MeToauuHe 3a0e3neyeHHs

1. Boponouu J[.0., Bapmincekuit M.B., T'aBpukoa II., IlerpoBa O.I.,
[TogmmBamoBa O.B., OxpimoBcekuit A.M., 3aiinieBa JI.B. PoGounii 3ommur 3
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(b13UKH A1 10 YHIBEPCUTETCHKOT MIATOTOBKHM 1HO3EMHHUX CTY/AEHTIB. — XapKiB:
«XAl», 2018

2. Muranmes B.II., Kmumenxko [.A., ®omin A.C. HaBuanbHuUM DOCIOHMK 1A
caMmocTiiHOi pobotn «KonmBanHS Ta xBwiI» XapkiB: HamioHanpHUN
aepokocMmiuHuii yHiBepcuteT "XAl", 2008. — 106 c.

3. Murains B.I1., Knumenko 1.A. XBuini, kBanTH 1 atoMd. HaBuaabHUI OCIOHHK.
X: Ham. aepoxocm. yH-T iM. M.€. XKykoBcbkoro "Xapk. aBiarl. iH-1", 2004. —
189 c.

4. 1. B. JlynsoB, O. B. IlogmmBamosa, C. B. Omiitauk, O. C. ®omin, O. B.
Pyb6nroBa. Mexanika, MoJeKkysipHa (i3uka i TepMoanHamMika. HaBd. mocioHuk
710 TabopaTOpHOTO MpakTUKyMy. — X.: Harl. aepokocm. yH-T «XapbK. aBiail. iH-
™. — 2014. - 100 c.

5. BoponoBuu /[[.O., JlynsoB [.B., OxpimoBcekuii A.M., IlogmmsanoBa O.B.
Enextpuka i marnetusMm. HaBu. mociOHUK 70 J1aDOpaTOPHOTO MPAKTUKYyMY. —
X.: Ham. aepokocMm. yH-T «Xapk. aBiail. iH-T». - 2011. - 140 c.

6. Yyrait O. M., Murans B. II., JlyapoB 1. B., Omiinux C. B., PyomsoBa O.B.
XBuiaboBa ontuka. CydacHa ¢izuka. HaBu. moci6. 10 1ad. mpaktukymy. — X.:
Har. aepokocM. yH-T «XapbK. aBiail. iH-T». — 2020. — 86 c.

7. Kimumenko [.A. Bigeoinctpykiist 1o gabopatopHoi po6otu Ne 3-06. BuBuenns
mudpakiii OpayHrodepa Ha OfHIA 1 ABOX HIUIMHAX. Pexxum pocrymy:
https://youtu.be/BBSKhVQIXOM .

8. Kimumenko [.A. Binmeoinctpykiis g0 maboparoproi podorm Ne 3-03.
BusHnaueHHsT NOBXMHHM XBWJI J1a3€pHOTO BUIIPOMIHIOBAHHS 3a JOIIOMOTOIO
1HTEeppepeHLii CBITIa, M0 OpOWIUIO Kpizb OinpusMy Ppenens Pexum
noctymy: https://youtu.be/AY-_bnfGuPk.

9. Knumenko [.A. BigeoincTpykuis g0 naboparopHoi podotu Ne2-04. BuBueHHs
MIPOIIECIB 3apsyDKaHHA W po3pskaHHS KOHJEHcaTtopa. Pexum moctymy:
https://youtu.be/CujYMLK61s .

10.Knumenko [.A. Bigeoinctpykiist 1o nadoparopHoi pobotu Ne2-14. BuBueHHs
Mar”iTHOTO noJis METOJIOM Cronerosa. Pexxum JOCTYIIY:
https://youtu.be/NhpR66EbVi8

[linpyyHauku, HaBYajdbHI IMOCIOHMKH, HaBYAIbHO-METOAWYHI ITOCIOHUKH,

KOHCIIEKTH JIeKI[if, METOJUYHI PEKOMEHJallli 3 MpOBEIEHHs J1abopaTOpHUX POOIT
TOINO, SIKI BUAAHI B YHIBEPCUTETI 3HAXOIAThCSA 3a mocwiaHHsaM: http://k505-khai-
edu.tilda.ws/#textbooks
CropiHka AUCIUIIIIHUA 3HAXOIUTHCS 32 MOCUJIAHHSIM:
https://mentor.khai.edu/course/view.php?id=3746

11. PexomeH10BaHa JliTepaTrypa
ba3oBa
1. Bap’sxrtap B.TI'., osruii C. O., boxxunosa @. f1., Kiproxina O. O., 3a peaakitiero
bap’sixtapa B. I'., Jlororo C.O. ®i3uka 10 kmac. PiBenb cranaapty. — XapkiB:
Panok, 2018.
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10.

bap’sxtap B. I'., Hosruii C. O., boxunosa ®. f1., Kiproxina O. O., 3a penaxiiero
bap’sixtapa B. I'., lororo C.O. ®izuka 11 kmac. PiBenb cranmapty. — XapkiB:
Panoxk, 2019.

1. O. Boponosuu, M. B. Bapmincekuid, I. T'. T'aBpukoBa, O. 1. Ilerposa, O. B.
[TommmBamoBa, A. M. OxpimoBcekuii, JI. B. 3aiineBa. ®Dizuka (s
JIOYHIBEPCUTETCHKOT MIATOTOBKK 1HO3EMHUX CTYICHTIB). HaBuanbHMIA TOCIOHUK. —

XapkiB: «XAl», 2018.
Bbymok I'.®., Benrep €.®. Kypc ¢izuku: ¥V 3 k1. Ku. 3. Ontuka. @i3uka

aToMa Ta atoMHoro saapa. HaBuansuuit nocionuk. — K.: Buma mkosma, 2003.
—31lc.

bymok I".®., Benrep €.®. Kypc ¢izuku: ¥V 3 ku. Ku. 2. Enexrpuka 1
MmaruetusMm. Hasu. moci0. - K: Buma mik., 2003. - 278c¢.:

3auek I.P., Kpapuyk [.M., Pomanumun b.M., I'a6a B.M., ['oauap ®.M. Kypc
¢bi3uku: Hapuanbauit migpyyHuk. -- JIbiB: Bumasaunrso "beckun bit",. 2002
p.—376¢c.

[Tom, C.C. (Crenan Crenanouy) ®izuuna enexkrponika /C.C. ITom, I.C.
[apomi. JIeBiB : €BpoCBiT, 2001. 247 c.

Cnonsauk O.1. Kypc ¢izuku : HaBuanbhauii nocionuk / O. . Cnonbhuk, B. T
Bnacenko, JI. M. Kani6epaa. — Xapkis : ,,Komnanis CMIT”, 2005. — 308 c.
I.€. Jlomatuncekuid, I.P. 3auek, I'.A. Inpuyk, .M. Pomanumux, ®@i3uka.
[Tinpyunuk. — JIbBiB: Adima, 2005. — 394 c.

®di3uuHi OCHOBHU eJleKTpoHHOI TexHiku / B.Byimik, 3.I'otpa, B. Kamira, I.
Jlonatuncbkuid, 3. Mukutiok, €. Ilerpukora, I. IlerpoBuu, €. IloTeHiki,
[1.CBacta, C. Cnocapuuk; 3a pea. 3. ['orpu. - JIeBiB: Bun-so Hau. yn-Ty
“JIpBiB. momTexHika”, 2002.- 643c.

11. Atomuas ¢uzuka / A.H. MarseeB — M.: Bricur. mkoina, 1989.— 439 c.
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JlonmomizkHa
Bepneperckas H.H., Eroposa C.II. COopHuk 3ama4 1 BOIpocoB 1o ¢usuke. M.,
1980.
CapenbeB M.B. Kypc ¢usuku (yued. s BTy3oB). T. 2: DIeKTpU4EeCTBO U
maraetu3M. Bomubl, Ontuka — M.: Hayka, 1988.- 432 c. b(588), K(18).
CapenbeB M.B. Kypc ¢usuku (yueb. ans Bry3oB). T. 3: KBanToBas omnrtuka.
Atomuas ¢Qusuka. Dizuka TBepaoro Ttena. DuznKa aTOMHOTO sapa U
anemMeHTapHbIX yacTtull. — M.: Hayka, 1989.- 304c. B(225), K(12).

12. Indopmaniiini pecypcu

. https://alleng.org/edu/phys9.htm.
. https://youtu.be/BB5KhVQIX0M
. https://youtu.be/AY- bnfGuPk .
. https://youtu.be/CujY MLfk61s .
. https://youtu.be/NhpR66EbVi8
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