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cepeloBHIIa
IMIP01. 3matm cydacHi Teopii, migxomu, | O6roBopenHs mig dYac | Jlekii, 3K 01
TIPUHITAITN €KOJIOTIYHOT TIOJITHKY, | IPOBEICHHS HaBYanbHUX | iabdoparopHi | 3K 02
(yHAaMeHTanbHI TOJOXKEHHsS 3 Oiosyorii, | 3aHATb,  po3paxyHkoBa | Ta npaktuuni | 3K 03
ximil, Qpi3uKH, MaTeMaTHKH, O10TEXHOJIOTIT Ta | poboTa 3aHATTS DK 06
(axoBux i MPUKIIaHUX
IH)KCHEPHOTECXHOJIOTIYHUX  JUCHUILTIH IS
MOJICTIIOBaHHSI Ta BUPIIICHHS KOHKPETHUX
NPUPOJO3aXUCHUX 3aJady Yy BUPOOHMYIN
chepi..
ITP02. Bmitu aHamiTHgHO omparnsoByBatH | OOroBopeHHs min dYac | Jlekii, 3K 01
IHIIOMOBHI JDKepena 3 METOI OTpUMaHHS | MPOBEACHHS HaBualbHUX | JabopatopHi | 3K 03
iHpopMarii, o HeoOXigHa U po3B’sI3aHHA | 3aHATh,  po3paxyHKoBa | Ta mpakTudHi | 3K 04
MIPUPOIOOXOPOHHHX 3aBJIaHb poboTta 3aHATTS DK 02
ITPO3. Bwmitn BuKopucToByBatn | OOroBopenHs mix uac | Jlekmii, 3K 01
iH(popMamiiHi TEXHOJIOTIi Ta KOMYyHIKaIliiiHi | MpoBeAeHHs HaBYajdbHUX | mabopatopri | 3K 02
MEpexi Il TPHUPOAOOXOPOHHHX 3a1ad 3aHATh,  po3paxyHkoBa | Ta mpaktudHi | 3K 03
pobora 3aHATTS 3K 04
14) CtpykTypa Kypcy
Jlenna,
Kypcosuii .
[MpakTuyni JlaGopaTopHi | MPOEKT/ KypcoBa Camocriiina )
Jlekuii, 6 pobGota dopma migCyMKOBOTO
3aHATTS, 3aHATTS, pooboTa
ro. 3no0yBaya, KOHTPOJIIO
rom. rom. PI'P/KoHTponbHa o
poGora A
60 12 18 2 PI'P 120 3anix
Cyma roauH:
3aransHa Kinbkicts (kpeautis ECTS) 180 (6)
Kinbkicts rognn (kpeautiB ECTS) ayantopHoro 60 (2
HaBaHTAXKCHHS

15) 3mict kypey: (oxpemo pis KoxkHoi popmu 3austs — JI/IIp/J1a6/ KP/CPC)
Jlexuii:

3micToBuii moayab 1. Mexanika
MOAVYJIb |
Tema 1.1. Kinemamuka
Jlekuis 1. Berym 10 kypey dizuku. [Ipeamer dizuku. 38°s130K Qi3uku 3 iHIIMMU Haykamu. B3aemo3B’s30k (izuku Ta
texHikd. CTpyKTypa Ta MeTa BUKIaIaHHs Kypcy ¢izuku. Meroau disnmuHux nociimkeHb. MiKHapoaHa cucrema
OJIUHHUIIb.
[Ipenmer mexaniku. Kimacuyna, pelsTHBiCTChKA Ta KBAHTOBA MeXaHiKH. MartepiagpHa TOYKa, aOCOIIOTHO TBEPAE TiIO
(ATT), cyuinsne cepenosumie. IIpoctip Ta yac. Cucrema BiUIiKy.
Tpaexropist, mepemilmeHHs, NULIX. MHTTeBa MIBHIKICTh, JiHiMiHE mpucKOopeHHS. HopMaibHe Ta TaHreHMiabHE
npucKkopeHHs. PiBHAHHS pyXy marepianbHol Touku. [loctymansHuii Ta o6epransHuil pyxu. CTyneHi BUIBHOCTI pyxy
ATT. PiBHAHHS pyXy TOUYKHM 1O Koiry. KyToBa IIBHAKICTH Ta KyTOBE NPHUCKOPEHHS. 3B’S30K JIHIHHHX Ta KyTOBHX
XapaKTepUCTHUK IpH pyci 1o koiy. Kimacudikaris mpocTux pyxis.
Tema 1.2. Ochosu ounamiku
Jleknist 2. YsBnenus npo macy. [Touarts cunu. IMmysnbc Tina. 3akonu HetotoHa. [HepuianbHi cuctemu Bimiky. Cuiu
iHeprii. 3aKOH AWHAMIKM CHCTEMH MarepiabHUX TOo4OoK. LleHTp mac. 3akoH 30epeXeHHS IMITyJbCy. PiBHSHHS
MeltepchKoro 1l peaKTUBHOTO PyXY.
Jleknist 3. Moment cuiu. Moment iHepiii. Moment immynbcy ATT. Teopema Illteiinepa. 3akoH AMHAMIKK
obepranpHOro pyxy. YMoBu piBHOBaru ATT. LienTp TsoxiHHSA. 3aK0H 30€peKSHHSI MOMEHTY IMITYJIbCY. Y SIBJICHHS PO
TipPOCKOIIH.

Tema 1.3. Enepczina ma poooma
Jleknin 4. Tlonarts eHeprii. MexaHiuyHa eHepris. Pobora B MexaHilli Ta TOTYXHicTh. KiHeTHYHAa eHepris
MOCTYNAJIBHOTO Ta 00epTanbHOro pyxis. IloTeHuianbHa eHepris npy»kHOi gedopmMartii.

2
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cepeloBHIIa

I'paBitarniiina B3aeMois. 3aKOH BCECBITHHOTO TsDKiHHS. HampyskeHICTh Ta MOTEHITAN TpaBiTalliiHOTO TOJs. 3B'SI30K
HaIPYXEHOCTI TpaBiTaIlifHOTO TMOJIS 3 ToTeHIianoM. [loTeHianbHa eHepris rpaBiTariitHoi B3aemoxii. [ToTeHmianbHi
CWJIM Ta KOHCEPBATHBHI CHCTEMH. 3aKOH 30epeKECHHS MEXaHIYHOI eHeprii. [IpyKHUIT Ta HENPYyXHUH yAapH TiIT Ta
YaCTHUHOK.

Tema 1.4. Enemenmu mexauiku cyyiioHuUx cepeoosuy

Jleknist 5. EnemenTn MexaHIKM CyLIBHUX cepeloBHII. MexaHIuHI BIacTHBOCTI TBEPAUX TiJ, PiAMH Ta rasiB. Bumu
nedopmarii, mpy>kHICTH Ta MOB3y4icThb. 3akoH ['yka. JlaminapHa ta TypOynentHa Teuii. L{upkymsuis. Cunu B’3K0T0
TepTs. PIBHSIHHS Hepo3puBHOCTI Ta bepHyIuti At cTanionapHoi Tewil ineanbHOl piguHU.

Teuist piguH Ta raziB mo Tpyo6ax. Pyx TBepamx Tin y pinuHax Ta rasax. YsBJIEHHS IpO Teopito mogioHocti. ®opmyita
[Tyaseitns. Pyx Tin B pinuHax ta razax. Kpurepiii Peitnonbca.

*Tema 1.5. Enemenmu cneyianvnoi meopii ionocnocmi

[TpuHIMT BiTHOCHOCTI KiTacHYHOT MexaHiku. [lepeTBopeHHs koopauHaT ["amines Ta ix imBapianTu. [Tepemymou CTB.
Ipuamun BigHOcHOCTI CTB. Ilpmanun inBapiantHocTi CTB. IleperBoperns koopauHat JlopeHma. PensTuBicTchka
¢dopmyna nomaBaHHS mBHAKOCTeH. CKOpPOYEHHS [OBXHH Ta CHOBUIBHEHHS IUIMHY 4acy. OCHOBHHH 3aKOH
PENATHUBICTCHKOI ANHAMIKH. PensaTuBicTChKN IMITyJIbC. 3pOCTAHHS MAaCH PyXOMHX Til. B3aeM03B'130k Macu Ta eHeprii
3micToBHMIT MOaYJIb 2. EjleKTpUKA Ta MAarHETU3M

Tema 2.1. Enexmpocmamuka

Jleknist 6. Enextpusauis tin. 3akon Kynona. /lienekrpuyHa NpoHUKHICTh cepefoBuina. HampyxeHicTh elneKTpUuIHOro
nojis, npuHoMn cynepnosuiii. [losme ToukoBoro 3apsay. Cuioi niHii moms. IoTik BekTOpa Hampy»XeHOCTI
enekTpocratuyHoro noiisi. Teopema ["aycca. 3acTocyBanus Teopemu ["aycca.

Jleknist 7. [lorenuian enekrpocraTnanoro nousi. [lorenuian roukoBoro 3apsay. ExBinoreHuianbHi moBepxHi. Pi3Huis
noteHuianiB. Pobora mo mnepeHeceHHio 3apsamy. IloTeHmianbHUM XapakTep €IeKTPOCTaTHYHOTO IO 3B'A30K
Hanpy>X€HOCTi eNEKTPOCTATHYHOTO OIS 3 TIOTEHIIIaIOM.

Ilpakmuune 3anammas 5. 3axon Kynona. Hampy»xenicTth Ta moteHmian. Teopema ["aycca Ta 1i 3acTocyBaHHS.

Jlexnin 8. EnextpuuHuii aumosb. JIMmonbs B OJHOPiAHOMY moui. JWmonbs B HeomHOpimHOMy Tmoii. IlonspHi Ta
HETIOJSIPHI JieNeKTpUKH. [lieTeKTPUKHU B €ICKTPUIHOMY T10J1i. XapaKTEPUCTHKH MOJISIPU30BAHOTO CTaHy JieIEKTPHKIB.
BekTop enekTpudHOro 3MmimeHHA. OCOOJUBOCTI CETHETOCICKTPHKIB. IIpOBITHUKA B €IEKTPOCTATHYHOMY IIOJI.
EnexTpoemHIicTh mnpoBigHMKA. €MHICTh KOHJEHcaropa. 3'€JlHaHHA KOHJeHcaropiB. EHepris 3apspkeHOro
KOHJeHcaTopa. ['ycTHHA eHeprii eneKTPOCTaTUUHOTO MOJIsL.

Tema 2.2. Enexmpuynuii cmpym

Jleknist 9. Cuna ta rycruna crpymy. [locriiinmii enekrpuunuii crpym. EPC mkepena ctpymy. 3akon Oma s
OoIHOPiAHOT AUISIHKK Koja. Omip mpoBiAHUKIB. 3'enHaHHs pe3ucTopiB. 3akoH OMma aisi 3aMKHYTOro kosa. barapei
€JIEMEHTIB KMBJIeHHs. Po3ranyxeHi enekrpuyni kona. [IpaBuna Kipxroda.

Jleknis 10. PoboTa Ta HOTYXHICTh €NEKTPUIHOTO cTpyMy. 3akoH J[xoyisi-Jlenna. CTpyM depes elneKTpoNiTH. 3aKOH!
enexTponizy. CTpyM B rasax. THmm ra3oBHX po3psiiB. YSBIECHHs NpO IUIa3My. ABTO- Ta TEPMOEJIEKTPOHHA eMicis.
EnexTpoBakyymHi puiaay.

Ilpakmuune 3anammsa 7. Enextpuunuii ctpyMm. Po3paxyHOK mapaMeTpiB elneKTpuyHHX Kin. Po3paxyHok Oatapeit
KOHJICHCATOPIB, PE3UCTOPIB Ta €NEMEHTIB kuBJIeHH:. [loTyXHicTh cTpymy. [IpaBuna Kipxroga.

Tema 2.3. Maznimocmamuxa

Jlekuis 11. MarHiTHe moJie Ta HOro XapaKTepHCTHKHU. 3akoH Amrnepa. BekTtop MarHiTHOI iHAYKIii. MarHITHHI MOMEHT
KoHTypa 3i ctpymoM. KoHTyp 31 ctpymMoM B oxHOpigHOMY moxi. KoHTyp 31 cTpymMoM B HeomHOpigHOMY momi. Cua
Jlopenua. Pyx 3apspkeHHX 4aCTHHOK B OJHOpiAHOMY moii. [lpunium pobotu enextpoasuryHis. 3akoH bio-Casapa-
Jlarutaca. MarHiTHe 1oj1e IPsIMOJIIHIMHOTO ITPOBITHKKA 31 CTpyMOM. MarHiTHe 1oJie KOJIOBOTO IPOBiHNKA. B3aemoist
CTPYMIB.

Jleknist 12. 3aKoH MOBHOTO CTPyMy. 3aCTOCYBaHHS 3aKOHY IOBHOTO CTpyMy. BHXpOBHil XapakTep MarHiTHOTO TOJIs.
Hia- Ta mapamarHeTuku. MarHeTHKH B MarHiTHOMY IIOJi. XapakTepUCTHKM HaMarHiueHoro craHy. Hampy)keHicTb
MarHiTHOTO nois. OcobmuBocTi pepoMarHeTHKiB. BUKOpHUCTaHHS MarHiTHUX TOJIB.

Tema 2.4. Enexmpomaznimui saguwia

Jlekuis 13. TToTik BekTOpa MarHiTHOI iHAyKIii. POO0OTa M0 mepeMilleHHI0 KOHTYpa 31 CTPYMOM B MarHiTHOMY IIOJII.
3akon Papazes Ui sBHUIIA eNeKTpoMarHiTHOI iHayKii. IlpaBumno Jlenma. I'enepatopy enekTpuIHOTO CTPyMy. 3aKOH
Ienpi nna sBuma camoinaykuii. I[HaykTHBHICTH KOHTYpa. Ilponecn B kosax 3 iHOYKTHBHICTIO. B3aemoiHmykis.
Tpanchopmaropu. Exeprist koHtypa 3i ctpymom. O6'eMHa IryCTHHA €HEpril MarHiTHOTO TIOJIS.

3micToBHHUIT MoayJb 3. MoJiekyaspHa ¢isuka Ta TepMoguHAMIKA

Tema 3.1. Enemenmu cmamucmuunoi ¢izuku

Jleknist 14. AromMHO-MoOueKyssipHa OynoBa pedoBuHH. CTaTUCTUUHHUN Ta TEPMOAUHAMIU-HUHA METOIM JOCIIHKECHHS.
MakpocKoITiyHI CTaHM Ta HmapaMeTpu. MOoJeKyIIpHO-KiHETHYHA TeOopis pe4OBHHU. IneanbHuil ras3. PiBHSHHS cTany
izeasbHOTO Ta3y. ['a30Bi 3aKOHHU.
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Jlexuin 15. E”epris Monekyn Ta il po3mojaii 3a CTYNCHSIMH BUIBHOCTI pyxy. AOCONIOTHA TemmepaTtypa. Po3momin
MakcBela MOJICKYI 3a iX IMBUIKOCTIMH. XapaKTepUCTHIHI MIBUAKOCTI MoJiekyJI. bapoMmerprdana Gopmyna. Posmoain
BonpiiMana gacTuHOK B cmitoBoMy nouti. Cratuctrika MakcBemia-bonbiiMana. 3iTKHEHHS MOJIEKYJI, MOJIEIIb 3ITKHEHb.
CepenHsi IOBXMHA BUIBHOrO MpoOiry Mmonekyn. TexHiunuii Bakyym. [loBeniHka ra3iB 3a yMOB HHM3BKOTO THCKY.
BakyymHa TexHika.

Tema 3.2. Ocnosu mepmoounamicu

Jleknist 16. Buytpimns enepris cucremu. Teruora Ta poGota. Po3paxyHOK poOOTH B MOJEKYJIApHIH (i3uli.
Temnoemuicts. Kinbkicts Terumoru. [epie navyano repmoauHamiky. TepmoauHamiuHi aiarpamu. [3ompouecu B razax.
PiBasHHs amiabatn. @opmyna Maitepa. TermoeMHICTh ra3iB Ta ii TeMIepaTypHa 3aJIeKHICTb.

Jlexnia 17. O6opoTHI Ta HEOOOPOTHI Mporecy. TepMoaUHAMIYHI ITUKIIM, [IUKIA TETUIOBUX MAaIllvH. TeIyIoBUil TBUTYH.
Huxn Kaprao Tta #oro KKJ. Enrpomis. [pyre Havano tepMomuHamiky. CTaTUCTHYHE TIIYMAdeHHS IPyroro Hadajia
TepmouHamiki. @opmyina bospivana s entporii. Teopema HepHeTa (TpeTe Ha9amo TepMOIUHAMIKH).

Tema 3.3. Peanvni MoneKkynapHi cucmemu

Jlekuis 18. PeanpHi rasu. Piusans Ban nep Baansca. [3otepma Ban nep Baanbca. MeracTtaGinbHi cranu. Kputnananit
CTaH Ta KPUTHYHA TeMIepaTtypa. 3pi/keHHs ra3iB. BomoricTs NOBITps Ta i1 BUMIPIOBaHHS: TrPOMETp, aciipaliifHuii
TICUXPOMETP.

Jleknist 19. Cuin Ta moTeH1iaNbHa €HEPris MIKMOJIEKYJISIPHOT B3aeMoIii. ArperaTHi cTanu pedoBuHH. [loHATTs dhasu
B MOJEKYJsIpHiN ¢i3uni. ®a3oBi nepexoau nepioro poxy. Paszosi miarpamu. PiBasnua Knaneiipona-Knaysiyca.
[Morpiiina Touka. da3zoBi mepexoau apyroro pony. Pimunu ta amopdni Tina. IloBepxneBuii Hatsr. KoedimieHT
MIOBEPXHEBOI'0 HATATy. 3MouyBaHHs. KpaeBuii kyT 3MouyBanHs. KaminmspHuii Tick (dpopmyna Jlamnaca). Kaminsipai
SIBUINA. YSIBJICHHS IIPO aJCOPOLi0 Ta HIOBEPXHEBO-aKTHBHI PEUYOBUHH.

3micToBHMIT MoayJIb 4. Di3MKa KOJMBAJIbHUX | XBHIILOBHX NMpoueciB, onTuka. OCHOBY KBaHTOBOI (i3uKkH Ta
¢dizuka sagpa

Tema 4.1. Mexaniuni ma enexmpomazHimui KOJIuUGaAHHA

Jlekuis 20. KomuBampHi mpomecu Ta cucTeMd. [IpyXWHHUH MasTHUK, QI3UIHAA MAasSTHUK, €JICKTPUIHUI
konuBalipHu KOHTYp. [ndepeniianbHe piBHIHHSI FAPMOHIYHUX KOJIMBaHb. [lepeTBOpEeHHs eHepril MpU rapMOHIYHUX
KonuBaHHAX. [loJlaHHS TapMOHIYHUX KOJHMBaHb B KOMIUIEKCHii dopmi. JlonaBaHHS OZHOHANPSMIICHUX KOJIMBaHb.
Burts. JlogaBaHHs B3aEMHO MEPIICHAUKYJIIPHUX KouBaHb. Dirypu Jliccaxy.

Jleknist 21. /TudepeHuianbHe piBHSIHHS BUIbHUX 3racalodnX KOJIMBaHb Ta HOro po3B’s30K. XapaKTePUCTHKH 3racaHHs:
JICKPEMEHT 3racaHHs Ta JorapupMiuHUi JeKpeMeHT 3racaHHs. AnepiofudHi mpouecu. BumyieHni konuanus. AUX
BUMYILIEHHUX KOJIMBaHb. SIBHIIIE pe30HAHCY Ta HOTO POJIb B TEXHIll. ABTOKOJIMBAHHS.

Tema 4.2. Mexaniuni ma enekmpomaznimui xeuni

Jlekuiss 22. 3aranpHi 3aKOHOMIPHOCTI XBHJIBOBUX IporeciB. [10310BXKHI Ta momepedHi XBWI. PIBHSHHS IIOCKOT
MOHOXPOMAaTH4HOI CHHYycOinanbHOi XBuii. LIIBuAKICTS MEXaHIYHUX XBWJIb B ra3ax, piiMHax Ta TBepaux Tinax. [Torik
eHeprii xBmwii (Bekrop YMoBa). Ctostai xBuii. Edexr JJommepa.

Jlekuis 23. 3BYKOBI XBHIIi, iX OCHOBHI XapaKTepPHCTHKH (TYYHICTB, TOH, TeMOp, MOPIT YyTIUBOCTI, MOPIr OOIBLOBHX
BiquyTTiB). OONacTe 4yTHOCTI (miarpama uyTHOCTi). 3akoH BeOepa-®DexHepa. YibTpasByk Ta iH(ppa3Byk. SIBwuiie
peBepOeparitii. JludepeHitianbae piBHIHHS eleKTpoMarHiTHOI xBuwii. Jlocmimkenns ['epia. Bexrop IloitHTuHra.

Tema 4.3. Xeunvosa onmuxa

Jlekuis 24. I'eometpuuHa ontuka. Po3paxyHok onTnyHuMX cucteM. [loOynoBa 300paskeHb B JIiH3aX Ta JI3e€pKajiax.
Iurepdepenmis ceitia. udpaxiis ceitia. YacoBa korepeHTHICTh. [IpocTopoBa KOrepeHTHICTh. IHTEpdepeHilis Ha
wracTiHi Ta KimHi. [HTepdepomerpu. 3acrtocyBanHs iHTepdepenuii. I[lpuanun Ioirenca-®penens. Hudpaxiis
@penenst Ta Opaynropepa. Meton 300 Openens. Popmyna nudpakuiiHoi pemritku. Judpaxiis Ha KpHCTaTiuHIH
pewritui (popmyina Byneda-bperris).

Jlekmis 25 PoszminmeHa 34aTHICTH ONTHUYHUX NpPWIALiB. YsBICHHA mpo roiyorpadito. [lomspusaimis cBiTia.
[TnockomonsipnzoBane cpitio. [lonmspusanis npu BigOMBaHHI Ta 3ajoMJIeHHI cBiTia. 3akoH bprocrtepa. Ilonsiiine
IIpOMEeHe3aJIOMIIeHHS B KpHcTaiax. [lomspusaniiini npuctpoi (crona CroneroBa, npu3ma Hikouist, ModspoinHi IIIiBKY).
3akon Mauoca. llITyuna anizorpomiss. Edexr Keppa. 3acrocyBaHHS MOJISIpH30BaHHOTO CBITJIA B TEXHIII.

Tema 4.4. Keanmosa onmuka

Jlekuiss 26. TerioBe BUIIPOMIHIOBaHHS Ta JiroMiHecueHI(isl. CIHEKTp BHUIIPOMIHIOBAHHS a0COJIOTHO YOPHOTO Tija
(AYT). BunpomiHIOBaHICTh, CHEKTpaJibHA IOTJIHHAIBHA Ta CIEKTPajdbHAa BUIPOMIHIOBAIbHA 3JaTHICTh. 3aKOHU
TEIUIOBOI'O BUIPOMiHIOBaHHS: 3akoH Kipxroda, 3akon Ctedana-bonprmana ta 3akoH 3MmimeHHs Bina. YTpynHeHHs
KJIACUYHO1 Teopil TETUIOBOTO BUMpOMiHIOBaHHs. KBaHTOBa rimore3a [lnanka ta gopmyna [Tnanka mns crekrpa AUT.
Onrtuyna mipomeTpis.

Jleknis 27. 3oBHiNHIN QoToedekT. 3akoHM 30BHIIIHBOTO QoToedekTy. PiBHsaHHs EifHTeiina s ¢poroedexry.
Bukopucrannst ¢oroedexry B TexHiui. Maca ta immynsc ¢orona. CeitnoBuit Tuck. Edexr Komnrona Ta iioro
nosicieHHst. KopryckysipHO-XBHIIBOBHH Jlyali3M eJeKTpoMartitHoro BunpominioBanHs (KX/I).

Tema 4.5. Teopin amoma
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Jleknin 28. KX]I marepii: rimote3a ta ¢popmyna ae bpoinsa. CriBBimHOIICHHS HeBHU3HadeHOcTel ['eiizenOepra ta
XBWJIBOBI BIIACTMBOCTI MIKpOYAaCTHHOK. ['paHUIl 3acTocOBHOCTI KiacwuuHoi MexaHiku. PiBHsaHa Ilpeminrepa.
XBuiboBa (yHkuis Ta ii ¢izuunuid 3mict. [Ipukiaan po3paxyHKy HOBEIIHKHM €JIEKTPOHA B HAMIPOCTIIIUX IOJISX.
Teopis bopa. 3actocysanns piBHsHHS [lIpeninrepa mo aroma BoaHi0. KBaHTOBI unciia Ta iX (i3UYHUI 3MICT: TOJIOBHE
KBaHTOBE YHCJIO, OpOiTabHE KBAHTOBE YHCIIO, MarHiTHE KBAHTOBE YUCIIO, CIIIHOBE KBAHTOBE YHCIIO.

Jleknist 29. CniekTp aTomMa BOJIHIO Ta BojHenoAiOHuX aromiB. [Ipunnumn [Mayni. Mariuni uncna. [IpuHiunu nodynosu
Tabnuui enemMeHTiB Menaeneesa. ONTHYHI Ta TIMOMHHI €JeKTpoHU. PeHTreHiBebki cektpu atomiB. @opmyna Mozni
JUISL XapaKTepUCTHYHOIO PEHTIeHIBCHKOTO criekTpy. Pi3uuyHa mpuposa XiMiuHoro 3B's3Ky. EHepreTwuHi piBHI Ta
CIIEKTPH MOJICKYJI. Pe30HaHCHE MOTTIMHAHHS, CTIOHTAHHE BUIIPOMIHIOBAHHS, BUMYIICHE PE30HAHCHE BUIIPOMiHIOBAHHS.
Tema 4.6. Aopo ma sdepui npouecu

Jleknin 30. Cxian sapa. CumBoiiaae 300pakeHHs saep. Po3Mmip snep. [3otomm. Anepni cwmm. Mogeni sipep. SnepHi
peakiiii. MexaHi3Mu Ta Kiacuikarlis saepHUX peakilid. 3akoHH 30epeXeHHS B SACPHUX peakiisx. BukopucTaHHS
pamioaKTUBHUX 130TOMIB. PamioakTUBHUN posman. 3akoH pPaliOaKTUBHOTO pO3Many. AKTHBHICTE HYKIIAY.
3akoHOMIipHOCTI anbda- Ta 6era-posmaniB. Heitpuno. Yactuaky Ta anTndacTuHKU. CydacHa (i3udHa KapTHHA CBITY.
Tema 4.7. Aoepna enepzemura ma deznexa

*Jleknist 31. Jledext macu saep Ta eHepris 3B's3Ky suep. JBa nuisixu ojepikaHHs BHYTPIIIHBOSAEPHOI €Hepril.
Jlanmroroa peakuist noainy saep. SnepHi peakropu. Peakuii cunre3y aromuux sipep (TSC). [Ipobnemu kepoBaHOTO
TepMOsIZIepHOro cuHTe3y. [lepeBaru Ta HemOJIKU sAAEPHOT eHepreTHKH. B3aeMois palioakTHBHUX BHIIPOMIHIOBAHb 3
pedoBuHOIO Ta OlonoriuHuMHM o0'ektamu (paniaumidiHa CTIHKICTH MarepiayiB, OiosoriyHa Jisi 1OHI3YyHOUMX
BUIIPOMIHIOBaHb). 3aKOH NOTNHMHAHHA. [lorimMHyTa 103a, eKCllo3MLiiiHa a03a Ta OioJIoriuyHAa eKBiBAJICHTHA J103a
ompoMiHeHHs. MeTonu peecTpaii paJioaKTHBHIX BUIIPOMiHIOBAHb.

JladopaTtopHi podoTu

Ha3spa Temu
MOJAYJIb |
3micToBuii Moayab 1. Mexanika

Betyn. IlpaBuia miaroToBky, BUKOHAHHS, ODOPMIICHHS Ta 3aXHCTy JiabopaTopHoi pobGoTu. [IpaBuna TexXHiKu
Oesnexn Ha Kadenpi ¢izukn. MeTouka po3paxyHKy MOXHOOK BUMIPIOBATEHUX (Di3MIHUX BEITHIUH

1 Jla6oparopna po6ota Ne 1.1. Bu3HaueHHs 3a1€HOCTI MOMEHTY 1HEepUil CUCTeMH BiJ| po3noiiny ii mMacu
BiJTHOCHO 0Ci 00epTaHHS.

2 JlabopaTtopua podota Ne 1.2. BusHaueHHs 1uHAMIYHOI B’s13KOCT pimuHu MeToioM CTokca

3 JlabopaTopua podota Ne 1.6. BusHaueHHs MIBUAKOCTI KyJIi 32 JOIIOMOTOR OaJIiCTHYHOTO MasiTHUKA

3micToBHMIA MoayJib 2. EjleKTpUKa Ta MarHeTU3M

4 JlaGopatopna pobota Ne 3.4. 'pagyroBaHHs TepMoOnIapu

5 JlabopaTopua podota Ne 3.5. BusHaueHHs rOPU30HTAIBHOT CKJIAIOBOI 1HAYKINT Ta HAPYKEHOCTI
MAarHITHOT'O TOJIst 3eMJTi

MOAVJIb 2
3microBHuil Moayab 3. MoJiekyJ/isipHa ¢izuka Ta TepMOAMHAMIKA
6 JlabopaTopna podota Ne 2.1. BuzHaueHHs KoeQillieHTa IIOBEPXHEBOTO HATATY PiAWH
METOJIOM BiIpHBY KiJIbIIS
7 Jlaboparopra poboTa Ne 14. BusHaueHHst aOCOIIOTHOI Ta BiJIHOCHOT BOJIOTOCTEH MOBITPS
8 Jlaboparopra poboTa Ne 16. JlociigHe BUBYEHHS 3aJI€KHOCTI aTMOC(EPHOTO THCKY BiJl BUCOTH HaJ
3eMJIEI0

3micTroBHuIT MoayJb 4. KoamBajbHi Ta XBHIbOBI mponecu. Onruka.

9 Jlaboparopra poboTa Ne 4.1. BuznaueHHs: mapamMeTpiB 3racaHHs KOJIMBaHb (Hi3MUHOTO MasiTHUKA
10 | Jlaboparopna pobGora Ne 4.2. Jlocii/pKeHHS] pe30HAHCHUX XapPAKTEPUCTUK KOJIHBAILHOTO KOHTYPY
11 | Jlaboparopna pobora Ne 4.3. BusHaueHHs IIBUIKOCTI 3BYKY B HIOBITPi METO/IOM CTOSYMX XBHIIb

12 | Jlaboparopna poGora Ne 5.2. BusHaueHHs JOBXWHM CBITIIOBOI XBWJII 32 JONOMOT010 Tr(pakuiiHol
peliTKu

3micToBHHUIT MoayJb S. OcHOBH KBaHTOBOI ¢izukn Ta ¢isuku sigpa

13 | Jlaboparopna poGora Ne 6.1. BusHaueHHs eHepreTHUHOI INMPUHY 3a00pOHEHOT 30HH HaIliBIPOBITHHUKA
14 | Jlaboparopna poGora Ne 7.2. BusHaueHHs Koe(ilieHTa OTIMHAHHS PalioaKTHBHOTO BUITPOMIHIOBAHHS
pi3HUMU MaTepiajamu

IIpakTU4Hi 3aHATTS

5
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Ne Hazpa Temn
3micToBHMIT Moayab 1. Di3H4YHiI 0CHOBH MeXaHiKH
1 3akonn HpioToHa. Jl[mHamika mocTymaipHOro pyxy. JnHamika oOepTambHOTO pyXy. 3acTOCYBaHHS TEOpEMHU
reitHepa. 3acTocyBaHHS 3aKOHIB 30€peXCHHS 10 MEXaHIYHUX CHCTeM i sBHII. Tedis piauH Ta rasiB. PiBHAHHS
HEPO3PUBHOCTI Ta bepHyIi.
2 Teuis piguH Ta ra3is. PiBHAHHSL Hepo3puBHOCTI Ta bepaymti. Jlinii Ta TpyOku Tedii. [{IUpKyIAIIist Mo MIBUAKOCTEH
teuii. JlaminapHa Ta TypOysienTHa Teuil. Cuin B I3K0ro TepTs
3micToBHUIT MoAyJIb 2. ENekTpuKa Ta MarHeTH3M
3 | Enextpuunuii crpym. Po3paxyHoK napaMeTpiB eJISKTPUYHHX KiJI.
4 3akoH AmMnepa. MarseroctaTuka. 3aKOH IOBHOTO CTPYMY.
5 | SIBume enektpomartitHOI iHAyKIil. 3akonn ®Papanes ta ['enpi
3micToBHMil Moayab 3. KoauBaabHi Ta XBHJIbOBI nponecu. OnTHka.
6 | lapmoHiyHi KOJMBaHHA Ta cHCTeMH. J[oJlaBaHHs KOJMBaHb. 3racaiodi Ta BHMYILICHI KOJMBaHHS. Pe3oHaH¢ B
SJICKTPUYHHX KOJIaX
I Mexaniuni xBumi. [1IBuaKicTh, yacToTa Ta a3a B XBIWIbOBHX mpoiiecax.Enementn akyctuku. Edexr JJommiepa.
8 XBuipoBa ontuka. Judpakimiiini pernitku. [onspusariiiiai npuctpoi. 3akonu bproctepa ta Maoca.
3microBHuUiIl Moayab 4. OcHOBHM KBaHTOBOI ¢i3uku Ta dizuku sgpa
9 3oBHimHIA GoToedekT. Maca Ta immynsc poTtona. CeitioBuii THcK. Edexkt Komnrona Ta Horo moscHeHHs
10 | PanmioakTHBHICTb. AKTHBHICTh HYKJIily. 3aKOHH MOTJIMHAHHS Pai0aKTHBHUX
BUIIPOMIiHIOBaHb. SlnepHi peakiii. EHepreTrka siiepHUX NepEeTBOPEHb.

Camocriiina po6ora crynenta (CPC)

Ne

Ha3zBa Temn

Tema OcHoBU KiHeMaTUKU Ta quHaMiky. CTaTuka.

Tema Eneprist Ta po6ota. 'paBiraniiine mosue

Tema EneMeHTH MEXaHIKH CYIUIbHUX CEPEIOBHIIL

Tema MexaHiuHi KOJIMBAaHHS Ta XBUIII.

Tema EnektpocraTtuyHe 1oJjie y BaKyyMi Ta B pEUOBHHI.

Tewma IlocTidHUHN eNEKTPUYHUN CTPYM.

Tema MarniTHe nose. EnexkTpomarHiTHi sSiBUIIa.

Tema EnekTpoMarHiTHI KOJIMBAaHHS Ta XBUJII.

OV |O|RWIN|(F-

Tema 'eomeTpuuHa Ta XBUIbOBA ONTHKA

Tema KBanToBa onruka.

Tema bynoBa atoma.

Tema OcHoBH siiepHOi izuku

[TixroToBKa 10 3aIIiKy

InpuBinyaanbhi 3apganus (KP)

Ne

Has3sa Temu

®i3n4Hi 0CHOBH MeXaHIKH
Y BiAMOBigHOCTI 3 BUX1THUMH JJaHUMH CTYJICHTY HEOOXiTHO BMITH 3aCTOCOBYBAaTH OCHOBHI 3aKOHH J0 PO3B’s
Bas1ad 3 MEXaHIK1
00csr — 6 3ama4
EjieKTpHKa Ta MArHeTH3M
Y BiAMOBiTHOCTI 3 BUXITHUMH JJAHUMH CTYICHTY HEOOXiTHO BMITH 3aCTOCOBYBAaTH OCHOBHI 3aKOHH JI0 PO3B’ s
Bajiay 3 eJICKTPUKH Ta MarHETH3MY; BMITH 3aCTOCOBYBATH OCHOBHI 3aKOHH JI0 PO3B’ 3Ky 3a/a4 JUis
CJICKTPOMArHITHUX KOJIMBaHb Ta XBUJIb.
O0csT — 6 3ama4

KosmBaabHi Ta XBHIBOBI mponecu. OnTuka.

Y BiImOBiTHOCTI 3 BUXiTHUMH JaHUMH CTYAEHTY HEOOXiTHO: BMIiTH 3aCTOCOBYBATH OCHOBHI 3aKOHH 0 PO3B’S
Bajad 3 MOJIEKYJISIPHOT (hi3WKHU; BMITH 3aCTOCOBYBATH OCHOBHI 3aKOHHM JI0 PO3B’ 53Ky 3aj]1a4 3 TEPMOIUHAMIKH;
BMITH 3aCTOCOBYBATH OCHOBHI 3aKOHH JI0 PO3B’S3KY

3aJad 3 MEXaHIYHUX KOJMBaHb Ta XBUIb. O0Ocsr — 5 3amau
MoJiekyJsipHa ¢gizuka Ta TepMOIHHAMIKA
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Y BiInOBiTHOCTI 3 BUXITHUMH JaHUMH CTYIEHTY HEOOXiTHO BMITH 3aCTOCOBYBATH OCHOBHI 3aKOHH J0 PO3B’s
Basiad 3 eNEKTPUKH Ta MAarHETH3MY; BMITH 3aCTOCOBYBAaTH OCHOBHI 3aKOHH JI0 PO3B’SI3KY 3a/ad I
CJIEKTPOMArHiTHUX KOJIMBaHb Ta XBWIb. O0csr — 5 3agaq
(OcHOBH KBaHTOBOI (isuky Ta pisnku sapa
Y BiAmoBigHOCTI 3 BUX1THUMH JJAHUMH CTYJICHTY HEOOXiTHO: BMITH 3aCTOCOBYBAaTH OCHOBHI 3aKOHH JI0 PO3B’S
3a/1a4 3 ONTHKHU; BMITH 3aCTOCOBYBAaTH OCHOBHI 3aKOHH JI0 PO3B’SI3KY 3a/1a4 3 KBaHTOBOI Ta sipepHoi ¢pizuku O
- 5 3a;1au.

@Di3uka. 36ipruk 3a0ay’ HaBIATHLHUNA TOCIOHUK UIS CTYACHTIB YCiX

crienianpHocTelt/ B.1. Knanmuenko, 1.0. A3HaypsH Ta iH..; 3a 3ar.pe/.
B.I.Knmanuenka. — K.: KHYBA, 2009. — 252 c.

BKY

3Ky
DCsIT

16) MeToanuHe 3a6e3nedeHHs] AMCHMUILTIHI
Hinpyunnku:
1. Yomnasu ILII. ®i3uka: ninpyunuk. — Kuis: 3nanns, 2015,-663c.

HaBuajnhi nocionnkm:

1. ®I3UKA. Jlaboparopuuii mpaktukyMm. OHOBIeHUH 1uKI: HaBY. noci6. / O.B. [lanosa, B.1. Kiamuenko Ta iH.
— Kwuis: KHYFBA, 2022. — 160 c.

2. Physics: Excel-Based Laboratory Manual. Panova O, Aznauryan | and others — Kyiv; KNUCA, 2020. — 108
p.

3.  ®i3uka:NMpaKTUYHUN IMOCIOHHMK /10 BUKOHAHHS J1abopaTOpHUX poOiT i3 3acTocyBaHHAM nakera Excel/ ykman.:
B.I. Kitanmuenko ta i1, — K.: KHYBA, 2018. — 100 c.

4,  ®izuka B OyqiBHUITBI: HaBUaIbHMI ociOHuK/ B.I. Knamuenko, 1.0.Asnaypsi, H.b.Bypneiina Ta in.. — K.: KHYBA,
2012.-252c.

5. ®izuka. JlaGopatopHuit mpakTukyMm: baszoBuii 1uki. HaBuanbHMiA TOCiOHWMK. — 3-T€ BHI., BHIp. 1 JIOIL
/B.1. Knanuenko, 1.0. A3HaypsH T1a iH. /3a pen. B.I.Knamuenka. — K.: KHYBA, 2012. - 228 c.

6. @isuka. Jlabopatopuuii npakTrkyM. CrennakTHKyMu: HaBuanbHuil mocionuk / B.1. Kiamyenko ta iH.; 3a 3ar.
pen. B.I. Knanuenka. — K.: KHYBA, 2012. — 96 ¢

7.  ®izuka. 30ipHUK 3a/1a4: HABYAIBHUN MOCIOHMK JUIS CTYAEHTIB ycix crnenianbHocreit/ B.1. Knamuenko, 1.0.
A3zHaypsH Ta iH..; 3a 3ar.pez. B.I.Knamuenka. — K.: KHYBA, 2009. — 252 c.

8.  Asmaypsu [.O. ®@izuka ta ¢iznuni MeTou nociimkeras: Hapuansamii mocioumk. — K.: KHYBA, 2008. — 250 c.

Koncnexrn nexmiii:

1. Bypneitna H.b., [Tanosa O.B., Ilerpynsox T.b., Bipyk f.I. ®i3uka. Koncrekr nekuiit cryaenra: ®diznusi

OCHOBH MexaHiku. Enekrpuka i maraetnsm / HaBuanpHO-Metonmanuit nocioank — K.: KHYBA, 2021. — 144
c

2. Bypneiina H.b., [Tanosa O.B., [letpyrpok T.b., Bipyx S.1. ®izuka. Koncnekr nekiiit ctyaenTa: MonekyisapHa

¢izuka i epmoauHamika. Konuanbshi Ta XxBuiiboBi nponecu. Onruka. KBanrosa disuka. disuka atoma i siipa
/ HaBuansHOo-MeToqnunmii nocionuk — K.: KHYBA, 2022. — 168 ¢

17) Tndopmaniiini pecypenu:
http://library.knuba.edu.ua/

https://org2.knuba.edu.ua/course/view.php?id=987

http://repositary.knuba.edu.ua/

18) CucreMa ouniHIOBAaHHS HABYAJIBHHUX JAOCATHEHDb (PO3MOIia 6atiB)

IToTouHe OLiHIOBAHHA
3MicToBi MOy Inn. po6ota 3amix CymMa 6aniB
1 2
20 20 30 30 100
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19) YMoBH 10mycKY 10 MiICYMKOBOT0 KOHTPOJIIO:

3100yBauy, SKUH Mae IMiICYMKOBY OIIIHKY 3a TUCIMIUTIHY Bix 35 mo 59 OaiiB, mpu3HA4YaeThes JTOAATKOBA
3aJrikoBa cecis. B 11boMy pa3i BiH MOBMHEH BUKOHATH JIOIATKOBI 3aBJIaHHs, BU3HAUCHI BUKJIagadeM. 3100yBad, SKAH He
BHKOHAB BUMOT pOOOYO0I MPOrpamMu Mo 3MiCTOBUX MOJYJISIX, HE JAOITYCKAETHCS JI0 CKIIAAHHS IiICYMKOBOTO KOHTPOJIO.
B ipomy pasi BiH HOBMHEH BUKOHATH BU3HAYCHE BHKJIaJaueM J0AaTKOBE 3aBJaHHS 110 3MICTY BIIIOBIAHUX 3MICTOBHX
MO/IYJIIB B I€PioJi Mi>k OCHOBHOIO Ta J0JaTKOBOIO CECISIMH.

3n100yBau Mae MpaBo Ha ONPOTECTYBAHHS Pe3yJIbTaTiB KOHTpous (anessinito). [IpaBuna nmojaHHs Ta po3risLy
arensuii Bu3HaueHi BHyTpimHiMK fokymMeHTaMu KHYBA, ski po3miteni Ha caiiti KHYBA Ta 3micT SkuX 10BOAUTHCA
3100yBauam JI0 MOYaTKy BUBYEHHSI JUCIUILTIHU.

20) [MoJgiTnka Mox0 aKaaeMiYHOT T06POIECHOCTI:

TekctH iHAMBIAYyaTbHUX 3aBAaHb (B T.4. y pa3i, KOJIX BOHH BUKOHYIOTECS y (popMi mpe3eHTarii ado B iHIINX GopMax)
MOXYTh TEpeBipATHCh Ha IuIariar. J[is mije# 3axucTy iHOWBIAyalbHOTO 3aBIAHHS OPHUTIHAJNBHICTH TEKCTY Mae
ckmanati He MeHme 70%. BUkIroueHHS CTaHOBITH BHIIAJKU 3apaxyBaHHs IMyOiikamid 3mo0yBadiB y maTepiamax
HAaYKOBUX KOH(EPEHIIAX Ta IHITNX HAYKOBUX 30ipHUKAX, SIKi B)Ke IPOUIILTH ITepeBipKy Ha IUIariar.

CriucyBaHHS TIi 9ac TECTYBaHHS Ta IHIIUX OMUTYBaHb, SIKi MPOBOIATHCS Y MHCHEMOBIH (opMi, 3abopoHeHi (B T.4. i3
BHKOPUCTAHHSAM MOOLUTHHHX NIeBaiiciB). Y pa3i BHsABICHHA ()aKTiB CIIMCYBaHHS 3 OOKy 3400yBada BiH OTPUMYE iHIIIE

3aBJIaHHA. Yy pa3i TIOBTOPHOT'O BUABJICHHA MPU3HAYAECTHCA JOJATKOBC 3aHATTA IJIA IMMPOXOKCHH TCCTYBAHHA .

21) MocujiaHHS HA CTOPIHKY €JIEKTPOHHOT0 HABYAJILHO-METOIUYHOT0 KOMILIEKCY IHMCIHMILTIHN:
https://org2.knuba.edu.ua/course/view.php?id=3843
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