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14) Pe3yabTaTH HABYAHHS:

. ®opma
Meton nepeBipku Ilocunanus Ha
No Pe3ybTaT HABYAHHS MpOBeJEeHHsT .
HABYAJIBLHOIO edeKTy KOMIIeTeHTHOCTI
3aHATH
1. | PH1) 3HanHs 1 pO3yMiHHS 3acajJ TEXHOJOTIYHHX, | OOroBOpeHHs mij dac Jlexuis, 3K1
(dyH/IaMEHTaNbHUX Ta IHKEHEPHUX HayK, 1110 JIeXKATh B | 3aHATh, PO3PaxyHKOBA naboparopHi 3K2
OCHOBI TaJy3eBOr0 MAaIIMHOOYIyBaHHS BiANOBIIHOT poboTa Ta
Fa.]'[y?)i MMpaKTUYHL
' 3QHATTS
2. |PH2) 3nanHs Ta  po3yMiHHA  MexaHiku 1| OOGroBOpeHHs mif Jac Jlexuis, @K1
MaIIMHOOY1yBaHHS Ta IEPCIEKTHB IXHLOTO PO3BUTKY. | 3aHATH, PO3paxyHKoBa | 1a00paTopHi DK2
poGota Ta 3K11
MPaKTUYHI
3aHATTA
3. | PH4) 3giiicHroBati imKeHepHi pospaxyHku s | OGroOBOpEHHS Mmif dac Jlexuis, @K1
BUPILIEHHS CKIAJHUX 33]a4 i OPaKTHYHUX OpoOJeM Y | 3aHATh, po3paxyHKoBa | TabopaTopHi 3K6
rary3eBOMY MaIIHHOOYIyBaHHi. pobota Ta.
TMPaKTUYH1
3aHATTA
4. | PH5) AmnanizyBatu imxkeHepHi 00’exTH, mpouecu Ta | OOTroOBOpEeHHs Iij yac Jlekuis, 3K2
METOJIH. 3aHATH, PO3paxyHKoBa | 1ab0paTopHi 3K9
pobora Ta.
TMPpaKTUYH1
3AHATTA
5. | PH8) Po3yMiTH BiIIOBifHI METOIM Ta MaTH HAaBHUYKK | OOrOBOpPEHHS ITij 4ac Jlekuis, 3K6
KOHCTPYIOBAaHHSI THIOBMX BY3JiB Ta MEXaHi3MiB | 3aHATh, pO3paxyHKoBa |/1abopaTopHi
BIZIMOBITHO JI0 TIOCTABJIEHOTO 3aBIaHHS poGora Ta.
TIIpaKTU4H1
3aHATTA
6. | PH14) Po3poOusitu pertani Ta By3nu MamuH i3 | OOroBopeHHS Iij 4ac Jlekis, 3KI11
3aCTOCYBAHHSAM CHCTEM aBTOMATHU30BaHOI'O 3aHATH, PO3paxyHKoBa | 1ab0paTopHi
TIPOEKTYBAHHS. pobota Ta
TMPpaKTU4H1
3aHATTA
15) CTpykrypa Kypcy
Kypcosuit -
. . CamocriitHa
IIpaxkTuusi JlaboparopHi MPOEKT/ KypcoBa .
Jlexii, 6 poboTta dopma MiACyMKOBOTO
3aHATTS, 3aHATTS, poooTa
rom. 3n00yBaya, KOHTPOJIIO
TOJ. TOo/I. PFP/KOHTPOJ_H)Ha o
rOf.
poboTta
68 48 48 4 PI'P 91 3anik/ex3aMeH
Cyma rogus:
3aranpHa KinpkicTb (kpeautie ECTS) 255 (8,5)
Kinekicts roguu (kpequtis ECTS) aymuropaoro 164 (5,5)
HaBaHTAXKEHHS

Jlekmii:

16) 3mict kypcey: (okpeMo aJis KoxkHOi popmu 3auaTh — JI/Ip/J1a6/ KP/CPC)

3ayBaKeHHS: TUTAHHS, TO3HAYEHI B TPOrpaMi 3ipoduKoro (*) BifHECEH] IS CAMOCTIHHOTO OTPAIIOBAHHS
Mopayas 1. ®i3n4Hi 0CHOBH MeXaHIKH, eJICKTPUKA Ta MATHETH3M
3microBuii Moayb 1. Di3u4yHi 0CHOBH MeXaHIKH
Tema 1.1. Bcmyn 00 mexanixu. Enemenmu xinemamuxu.
[peamer dizuxu. *Meromu ¢i3nuHUX g0ciJDKEHb. 3B’130K (i3MKHM 3 iHIIMMM HayKamu. B3aemo3B’s30k disuku Ta
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texHikd. CTpykTypa Ta MeTa BHKJIagaHHS Kypcy ¢isuku. Diznuni BeawyuHU Ta iX BuMiproBaHHs. MixHapoaHa
cUcTeMa OJMHHIIb.

IMpenmer mexaniku. Knacuyna, pensTuBicTCbKa Ta KBaHTOBa MexaHiku. @izumyni Mogeni mexaHiku. IIpocrip Ta vac.
Cuctemu Bimmiky. Ilepemimenss, nurix. [IBuakicTs Ta mpuckopeHHs. HopmanbsHe Ta TaHTeHIiadbHE MPUCKOPEHHS.
PiBasiHHA pyXxy MatepianbpHOI Toukw. [locTymanpHuit Ta obeprampHHi pyxd. Pyx mo komy. KyroBa mBuakicte Ta
KyTOBE IIPUCKOPEHHS, 1X 3B 530K i3 MHITHUMHU BeTMYNHAMH. PiBHSIHHS pyXy TOYKH IO KOIY.

Tema 1.2. Ocnoeu ounamiku.

[ocrymanpanii Ta obepranpHuii pyxu. Pyx mo koxy. KyroBa mBHIKICT Ta KyTOBE NPHCKOPEHHS, iX 3B’S30K i3
TMHIMHAMA BeMMYWHAMH. PiBHSAHHA pyXy TOYkd 1o Koiy. 3akoHn HproToHa. Cmma. Maca. IHepmiambHi cucteMu
Bimtiky. Cunu iHepuii. PyX y HeiHepuianbHUX cucTeMax BiJUIiKy. 3aKOH JMHAaMIKH CHCTEMHM MaTepiaJlbHUX TOYOK.
Lentp mac. Imnynbe. 3akoH 30epekeHHs imMITyabey. *Pyx Tia 3MiHHOT MacH.

CryneHi cBobomu pyxy aOCOJIIOTHO TBepAOTo Tina. MoMeHT cuid. MoMeHT iHepuii. 3aKoH TUHaAMIKH 00epTalbHOTO
pyxy. YmoBu piBHOBaru TBepaoro Tina. Llentp Barum. Buam piBHOBarn. MoMeHT iMmmyibcy. 3akOH 30€pesKeHHs
MOMEHTY IMITyJIbCy. YSIBICHHS MPO TiPOCKOIH.

Jemonctparii: Jlaka JKykoBChbKOTO, MOMEHTH 1HEPIIIT Pi3HHUX Til.

Tema 1.3. Enepzia ma poooma. I pasimauyiitne none

Enepris, pobora Ta moTyxHicTh. KiHeTHYHA €HEpTis MOCTYNaTbHOTO Ta 00epTaIbHOTO pyXiB. IloTeHIIaNbHA SHEPTis.
Enepris npyxxHo nedopmoBanoro Tina. IloTeHmianpHa €HEpris MaTepiadbHOI TOYKH Y TpaBiTallifHOMY IoJi. 3aKOH
30epexeHHsT eHeprii y mexanimi. *[IpykHHl Ta HENMpYXHUH yHapHW Til Ta 4acTWHOK. [ 'paBitalmiifHe moie Ta HOTro
XapaKTEePUCTUKH. 3B SI30K HANPY)KEHOCTI HOJIA 3 Horo noTeHmianom. [oTeHIianbHi CHIIN Ta KOHCEPBAaTHBHI CHCTEMH.
Tema 1.4. Enemenmu mexaniku cyyiipHuUx cepeoosuy.

MexaHi4HI BJIACTUBOCTI TBEpAMX TN, piAiMH Ta ras3iB. Buam nedopmariiii, npyXxHicTh Ta NMOB3yuicTh. 3akoH ['yka.
Jlaminapna ta TypOyneHTHa Teuil. *Lupkymsauis. Cumu B’s3koro Tepts. PiBHSAHHS Hepo3puBHOCTI Ta bepHymi ais
cTauioHapHoi Tedii ineanbHOI pimuHM. Teuwis pimuH Ta rasiB mo TpyOax. Pyx TBepaux Tin y piguHax Ta rasax.
*VSBIICHHS [IPO TEOPIlO MOAIOHOCTI.

Tema 1.5.* Enemenmu cneuyianvnoi meopii 6i0nocHocmi.

[puatnn BigHOCHOCTI Kiacw4Hi MexaHimi. [leperBopeHHs koopaumHat [aminmes Ta ix iHBapianTH. IlepemymoBu
cremianbHOi Teopii BigHOcHOCTI. [loctymatm Eitmmreiina. IleperBopennst xoopamHaT JlopeHma. PemstuBicTchKHit
3aKOH JIOJIaBaHHs IIBUAKOCTCH. BiTHOCHICTH JOBXHMH Ta MPOMDKKIB "acy. [HTepBan Mixk moxismu. OCHOBHHH 3aKOH
PEIATUBICTCEKOT AWHAMIKU. PenstuBicTchkuil imimynsc. B3aemo3B’s30k Macw Ta eHeprii. ['paHHWII 3aCTOCOBHOCTI
KJIaCUYHOI MEXaHIKH.

3microBuii Mmoayab 2. EjlekTpuka Ta MarieTusm

Tema 2.1. Enekmpocmamuune nozie y 6aKyymi ma 6 pe4oGuHi.

Enexrpuunwuii 3apsia. 3akoH Kynona. Bextop Hanmpy»XeHOCTI €1eKTPOCTATUIHOTO TOJIS, IPUHIKI cynepro3uliii. [ToTik
BEKTOpa HANpyXEHOCTi elnekrpocrarndHoro nois. Teopema ['ayca. *EnektpuuHe mnolie 3apsKeHUX HECKIHYEHHUX
HUTKH Ta TUIOIIUHH.

[Morenuian exekrpocraTHYHOro nossi. Pi3Huis noteHiianiB. L{MpKyJisiiis HapyXeHOCTI eeKTPOCTaTHYHOTO MOJIS.
3B’5130K HANPYKEHOCTI 3 TIOTEHIIAJIOM.

[oBeninka AWTONS B OJHOPITHOMY Ta HEOJHOPIAHOMY elleKTpuIHOMY moii. [ToNspHI Ta HEMONSApPHI AieTCKTPUKH.
[Nonsipuzamist mi€NEKTPUKIB, XapaKTEPHCTHKH 1X TIOJSPU30BAHOTO CTaHY. BEKTOp eIeKTpUYHOTO 3MiIeHHS.
Cerreroenektpuku. [1’e30enekTpruyHmiA eeKT.

EnexTpoeMHICTb TpOBifHUKA, KOHIEHcaTopa. 3’€HaHHA KOHJEHcaTopiB. EHepris 3apsmKeHOro KoHJIEHcaTopa.
I'ycruHa eHeprii eleKTpOCTaTUIHOTO MOJIS.

Tema 2.2. Ilocmiitnuii enekmpuynuil cmpym.

[TocTiitHmiA eNeKTpUYHUHN CTpyM, YMOBH HOTO icHyBaHHsA. Cuna ta ryctuHa ctpymy. EPC mkepena ctpymy. 3akon Oma
JUI TISHKA KoJia B iHTErpaybHid Ta nudepermianpHid ¢popmax. Omip mpoBigHuKiB. 3akoH OMa JJIs IIOBHOTO KOJIa.
Posranyxeni kona. [Ipasuna Kipxroda.

Pob6oTa Ta MOTYXHICTH MOCTIHHOTO EIEKTPUYHOTO cTpyMy. 3akoH J[xoynsa-JleHma EnexkTpompoBinHiCTE MeTamiB Ta
PO3UHMHIB eNEKTPOIIITIB. 3aCTOCYBaHHS eNeKTpoiizy. CaMOCTIHHUIT ra30BHid pO3ps, yABICHHS Mpo Iw1a3My. KoHTakTHI
SJISKTPUYHI SBUILA Ta TEPMOEJIEKTPOHHA eMicisl. EnexTpoBakyyMHi npuiamu.

Tema 2.3. Mazuimmue none.

MarsitHe nosie. Bektop marniTHOI iHnykunii. 3akon Ammnepa. KoHTyp 31 cTpymMOM B MarHiTHOMy moJii. MarHiTHHI
MoMeHT. [IpuHInn po6oTH eIeKTPOIBUTYHIB.

Cuua Jlopenua. [IpuckoproBadi 3aps/DkeHHX YaCTHHOK. MarHiTHI HaCTKH.

3akon bio Camapa Jlamaca. MarHiTHe moJje IpsIMOTO Ta KOJIOBOTO INPOBIJHUKIB 31 cTpymMoM. B3aemonist ctpymis.
3aKoH IMOBHOTO CTPYMY, MarHiTHE IOJIe COJIEHOIMa. BUXpoBHUii XapakTep MarHiTHOTO TOJIS.

Tema 2.4. EnekmpomazHimni saeuuya.

[ToTik BekTOpa MarHiTHOI iHAYKIi. SIBUIIE eneKTpOMarHiTHOI iHaYyKIIi1, 3akoH Papanes, npaswio JleHnna. I'eneparopu
EJIEKTPUIHOTO CTpyMy. SIBHIIle caMOiHAyKIIii, iIHIyKTUBHICTh. *TlepeximHi mpomecu y Koji 3 iHAyKTHBHICTIO. B3aemHa
IHAYKTHBHICTH, TpaHchopmaropu. PoboTa mpu mepeMilieHHi NpoBiTHUKA 31 CTPYMOM B Mar"iTHoMy moui. Exepris




133 [any3eBe MalwnHO6YAyBaHHS Cropinka 337

KuiBchkuii HaliOHANBHUI YHIBEPCUTET
OyIiBHHLITBA 1 apXITEKTYpH

npoBigHKKA 31 cTpyMoM. O0’€MHa TyCTHHA €Heprii MarHiTHOTO MOJIS.
PiBusHHS MakcBena B iHTerpanpHii Ta audepenuiansHii gopmax. JludepeHmianbHe piBHSHHS €IEKTPOMAarHiTHOL
XBHIII.

Monayab 2. MoJjekyaspHa ¢izuka. KonruBaabHi Ta XxBuiiboBi nponecn. Ontuka. KBanrosa ta sinepna ¢izuka
3microBuii Moayab 3. MoJjekyasipHa ¢izuka Ta TepmoanHamika. KosmmBanabHi Ta XBHIBOBI mpouecu.

Tema 3.1. Monexynapro-Kkinemuuna meopisa peuosunu. Ocnoeu mepmoourHamiKu.

ATOMHO-MOJIEKyJIsipHa OymoBa pedoBuHH. CTaTUCTHYHMH Ta  TEpPMOAWHAMIYHMA METOOM  JOCIIKECHHS.
Makpockomiyai CcTaHH Ta TapaMmeTpu. PiBHAHHSA craHy. PiBHSHHA cTaHy imeampHoro rasy. Kinermuna enepris
MOJIEKYJI, ii pO3MOALT MO CTYNEHsX cBOOOH. AOCOIIIOTHA TEMIIEpaTypa.

Posnoxin Monexkyn ineambHOro ra3dy 3a IXHIMHM HIBHAKOCTSIMHU. bapomerpuyna Qopmyna, posnoain boipimMana.
*3ITKHEHHSI MOJIEKYJ, CEpeIHs JOBKHHA BUILHOTO mpoOiry moiekyn. *IloBeniHka rasiB 3a YMOB HH3BKOTO THCKY.
*BakyymHa TexHika. CriocoOu Teruionepeaadi - TEIUIONPOBIAHICTh, KOHBEKIsS, BUIIPOMIHIOBaHHS. YSBICHHS PO
(bi3UYHY KIHETHKY.

Temora Ta pobOora. BHyTpimHs enepris cuctemMu sk ¢QyHkuis crany. Ilepmie Hayano TepMOJMHAMIKH.
TepmonuHamiuHi giarpamu. [3onpomecu B rasax. Anxiabatinanuii mporec. TerioeMHICTh ra3is.

O0opoTHi Ta HEOOOPOTHI mponecH. TepMOTMHAMIYHI IUKIH, poOOUi IUKIM TEIUIOBHX Ta XOJNOWIGHUX MamwH. [{uxm
Kapno. ErTpomnis. [pyre Hagaao TepMOIIMHAMIKHI Ta HOTO cTaTUCTHYIHE po3yMiHHs. *Teopema HepHera.

Tema 3.2. Peanvni cucmemu é monexyaapnin Qizuui. @azu ma pazosi nepemeopenns.

Cunu Ta TMOTEHIIaNbHA €HEepris MDKMOJICKYISIPHOT B3aeMOIii. ATrperaTHi CTaHW pedoBWHHU. PeanpHi rasu. PiBHAHHS
Ban nep Baanbca. MeracrabineHi ctann. Kputndna temrieparypa. *3pimkeHns ra3is. Hacuuena ta HeHacHdeHa mapa.
*BosoricTb NOBITPSI.

VsBneHHs Ipo OMU3bKHUIA NOPSJIOK PO3TANIYBaHHS MOJIEKYJ Y piAMHax Ta amop(dHUX peuoBrHax. [loBepxHeBuil HaTHAT,
KanusipHi siBUIIa. *Y siBlIeHHs Mpo a1copOLiiio Ta MOBEPXHEBO aKTUBHI peYOBUHU. *Byn0Ba 1mosiMepiB, X BIACTHBOCTI.
BnactuBocti kpuctaniB. Kpucraniuni peuritku. Jledektn kpucraniunux pemnitok. *Pinki kpucranu. *Kommosumiiini
Marepianu. *YsBieHHs Npo CTapiHHs Ta JOBrOBIUHICTh MaTepiaiB.

®a3oBi miarpamu, piBasHHSA Knamnetipona - Kmaysiyca. [oTpiiiHa Touka. @a30Bi nepexonu apyroro pony. *CraBu Ta
po3unHH. *Po3unHHICT ra3iB. *3akonu Payns ta I'enpi. *OcMOTHYHUHI THCK.

Tema 3.3. Mexaniuni Konueanus ma eneKmpoOMazHimui KO1UGAHHA.

lapMoHiYHI KONWBaHHSA Ta iX XapaKTepUCTHKH. [lomaHHS TapMOHIYHMX KOJIMBaHb B KOMIDIEKCHIA (opmi.
[lepeTrBOopeHHsT €Heprii TpWM TAapMOHIYHWUX KOJHMBAaHHAX. [IpyXKHMHHUI MasTHHUK. MaremMaTnyHud Ta QI3UIHUI
MasTHHKH. J{ndepeHmianpHi piBHIHHS KOIHBaJIbHUX MporeciB. JlogaBanHs konuBaHe. *burts. *®@irypu Jliccaxy.
JudepeHuianpHe piBHSAHHSA BUIBHUX 3aTyXalOYMX KOJIMBaHb Ta HOTrO pPO3B’SI30K. XapaKTEPHCTHKH 3aTyXaHHS.
* AnepionuuHi npouecu. Bumymeni konuBanHs. J{udepeHiiaibHe piBHIHHSA BUMYIICHHX KOJIMBaHb. AMILITYIA Ta
(a3a BUMYyIIEHHX KOJIMBaHb. Pe30HaHC MeXaHIYHHMX cucTeM. ¥*Pe3oHaHC y Kojiax 3MiHHOTrO cTpymy. HemiHiitHicTh Ta
AQHraMOHI3M peaJbHUX (i3MYHMX cucTeM. ABTOKONMBaHHs. PenakcauiiiHi Ta mapamerpu4Hi konuBaHHs. [lomanHs
HECHHYCOIJIHUX KOJMBaHb y BUTIIAL psiiiB Dyp’e.

Enextpuunuii konumBanbHUN KOHTYp. [udepeHuianbHi pIBHSHHS KOJMBAJIBHUX MPOLECIB B  EIEKTPHYHOMY
KOJIMBaJIbHOMY KOHTYpi. IlepeTBopeHHs eHeprii npu rapMOHIYHNX KOJIMBaHHX. *Pe3oHaHC y KoIax 3MiHHOTO CTpyMYy.
Tema 3.4. Mexaniuni ma enexmpomazruimui XeuJi.

3aranpHi 3aKOHOMIPHOCTI XBWIILOBHX mporieciB. [1o310BkHI Ta momepedHi XBwili. PiBHSHHS CHHYCOIMHOI XBHIIL.
HudepenniansHe xBUIboBe piBHAHHA. LlIBHaKiCT MeXaHIYHMX XBWJIb B Ta3aX, pignHax Ta TBepaumx Timax. [orik
eHeprii XBuiIi. 3BYKOBI XBWJI, IX OCHOBHI XapaKTepHCTHKH. YJIbTpa3ByK. O01acTh 4yTHOCTI. *AKycTHKa NMPUMINIEHb
Ta CIOPYA.

HudepennianbHe piBHIHHS eneKkTpoMmarHiTHOiI xBumi. Bextop IlodmTmara. *Illkama eJeKTPOMAarHiTHUX XBHIIb.
*Tlepenaua iHpopmarlii 3a JOITOMOTOIO €IeKTPOMAarHiTHUX XBHJIb.

3microBuii moayab 4. Ontuka. KBanToBa Ta siiepHa ¢izuka.

Tema 4.1. I'eomempuuna ma xeunp06a onmuKa.

Ceitnosi xBwii. ['eomeTpruna ontuka, ii OCHOBHI 3akoHH. *OnruuHi gerani ta npwiaan. *Enementu ¢oromerpii.
*XapakTepucTuKn JuKepen cBiTia. [lornuHaHHS cBiTIA.

YacoBa Ta MpoCTOpOBa KOTEpPEeHTHICThb. IHTepdepeHuis Ha miaacTuHi Ta KiuHI. *IHTepdepomerpu. 3acrocyBaHHS
inrepdepenuii.. [punnun [toiirenca - ®penens. Merox 30n ®penens. Audpakuis Ppaynrodepa Ha IminuMHI Ta
madpaknidHid pemiTi. *VYsBieHHs npo rosorpadiro. Andpaknis Ha kpuctamivyHii pemitui. Po3ninbHa 31aTHICTR
ontnyHMX npwiaai. [lonspusanmis npu BigOuBaHHI Ta 3anomieHHI cBiTna. 3akoH bprocrepa. [lonsiiine
MIpOMEHe3aJIoMIIeHHS B KpucTanax. [lomsipusamiitai mpuctpoi. 3akon Mamoca. *I1Ityuna anizotpomis. *Edext Keppa.
3acTocyBaHHS MOJISIPU30BAHOTO CBITJIA B TEXHIII.

Tema 4.2. Keanmoea onmuxa.

TemoBe BUIPOMiHIOBaHHS Ta JIIOMiHECHIEHITisl. BurpoMintoBaHHS abcoifoTHO 9opHOTO Tina. 3akoH Kipxroda. 3akonn
Credana - bonprivana ta Bina. YTpyaHeHHs Ki1acHdHOI Teopii TeImoBoro BUMpoMiHIOBaHHsA. KBaHTOBa rinmoresa Ta
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¢dopmyna [Tnanka amst cnekrpa abCOIIOTHO YOpHOTO Tijla. ONTHYHA MipOMETpis.

3oBHimHIA QoToedexr. Bukopucranus ¢oroedexty B TexHimi. ®oToHH, IXHS Maca Ta iMmynbc. KoprmyckynspHo-
XBHJIBOBHH JIyaii3M eJIEKTPOMarHiTHOrO BHITPOMIHIOBaHHSI.

XBUIBOBI BIACTHBOCTI MaTepii. KopmyckynsipHO-XBUIBOBHHA Ayani3M pedoBHHH. CHiBBiAHOIIECHHS HEBH3HAYCHOCTEH
Ta XBIJIBOBI BIIACTHBOCTI MiKpOYAaCTHHOK. ['paHHIN 3acTocoBHOCTI KiacwyHoi MexaHiku. PiBHsuHs Ipeminrepa.
XBunboBa (yHKMiA, i ¢izuunuil 3mict. *Ilpukinamym po3paxyHKY MOBEHIHKH €IIEKTPOHA B HAWIPOCTIIINX ITONIAX.
KBanTyBaHHS €HEpTii eNeKTPOHA.

Tema 4.3. Byooea amoma.

Teopis bopa. Pisustaas peniarepa mrs atoma Bogato. KBaHTyBaHHS €HEprii, MEXaHIYHOTO Ta MarHITHOTO MOMEHTIB
opOiTtanpHOTO pyXy enekTpona. CriH enekrpoHa. CIeKTp aToMa BOJHIO Ta BOIHEMONIOHUX aToMiB. baratoenekTpoHHi
aromu. [lpunnun Ilaymi. Posmomin enexTpoHIB B aroMax 3a €HEPreTMYHMMH cTaHamu. llepiognyuHa cucrema
€JIEMEHTIB.

KBaHTOBa enekTpoHika Ta crekrpockoris. ONTHYHI Ta MIMOWHHI eeKTPOHU. PeHTreHiBChKI criekTpu atoMiB. DizndHa
NpUpoJia XiMIYHOTo 3B’s13Ky. EHepreTuuHi piBHI Ta CIIEKTpH MOJIEKyJ. B3aemonis cBiTiia 3 KBAaHTOBUMH CHUCTEMaMHU:
MOTJIMHAHHS, CTIOHTAHHE Ta BUMYIIEHE PEe30HAHCHE BUIPOMiHIOBaHHs. [IpuHIUN Ail 1a3epiB, iXHI THIIN Ta MPaKTUYHE
BUKOPUCTAaHHS.

Enementn 30HHOT Teopii TBepaux Tit. Ctaructiku @epmi - dipaka ta bose - Eiinmreitna. Piens ®@epwmi. 3amoBHEHHS
SHEPreTHYHHUX 30H. MeTanu, MieNeKTPUKH Ta HAIIBIPOBITHUKH 3 TOYKU 30py 30HHOI Teopil. EnekrponpoBimHicTh
HATIBIPOBINHUKIB. JIOHOPHI Ta aKIENTOpHI HamiBIPOBITHUKH. [Ipmmagn enekTpoHikn. KOHTaKTH HaIiBIIPOBITHHUKIB
PI3HUX THITIB Ta HAIIBIPOBIAHUKIB 3 MeTanamMu. HamiBnpoBinaukosi npuinanu. diox.

Tema 4.4. Ocnosu aoepnoi ghizuku.

CxJaz, OyzoBa Ta XapakTepHCTHKH aTOMHUX siziep. OCHOBHI BIaCTHBOCTI siiepHUX cwil. Mogeni siaep. SaepHi peakuii,
ixHii MexaHi3M Ta Kiacugikamis. 3akOHH 30€pexeHHS B sIepHUX peakuiax. *OnepkaHHS Ta BHKOPUCTAaHHS
panioakTHBHUX i30TOIIB. 3aKOH pa/li0aKTHBHOIO po3nany. AKTHUBHICTb HYKIily. 3akOHOMipHOCTI anbda- Ta Oera-
posmnaaiB. HeitpuHo.

3akoH mornuHaHHA. PanianifiHa cridikicTe MartepiamiB. J[03a Ta MOTYXHICTh JO3M ONPOMIHEHHS, OioyoriuHa [ist
10HI3YIOUHX BHIIPOMiHIOBaHb. MeTOIU peecTpaii pagioaKTHBHOTO BUIIPOMiHIOBAaHHS.

Hedekt Macu Ta eHepris 3B’s3Ky aTOMHHX snep. JBa IUIAXW ofep)KaHHs BHYTpPILIHBOsepHOI eHepril. JlaHmtorosa
peaxuis moainy saep. AxepHi peakropu. Peakuii cuHTe3y aTtomHuX sgep. *IIpoGiaeMu KepOBaHOrO TEPMOSICPHOTO
cunTesy. [lepeBaru Ta HEIOMIKH AAEPHOI eHepreTUKU. *EHepris 3ipok.

JlabopaTopHi podoTu

Ne Ha3zsa Temu

1 Beryn. IIpaBuia miaAroToBKH, BUKOHAHHS, 0OPMIICHHS Ta 3aXUCTy JabopaTopHoi podotu. [IpaBuna
TeXHiKH Oe3nekn Ha Kadenpi dizuku. MeTonuka po3paxyHKy MOXHOOK BUMIPIOBATBHUX (Hi3HIHIX
BEJIMYHMH

3microBuii Mmoayab 1. @i3nyHi 0CHOBH MeXaHIKHU

2 JJABOPATOPHA POBOTA Ne 1.1. BUBHAUEHHS 3AJIEXXHOCTI MOMEHTY THEPLIIT
CUCTEMMU BIJI PO3MIOLTY i MACU BITHOCHO OCI OBEPTAHHS

3 JJABOPATOPHA POBOTA Ne 1.2. BUBHAUEHHS JTUHAMIYHOI B’ I3KOCTI PIJIMHU
METOAOM CTOKCA

4 JIABOPATOPHA POBOTA Ne 1.3. BUBUEHH 1 BAKOHOMIPHOCTEHM PYXY MASITHUKA
MAKCBEJIA TA BU3SHAYEHHS IOI'O MOMEHTY IHEPLIJ]

5 JIABOPATOPHA POBOTA Ne 1.4. BUMIPIOBAHH ITPYXXHUX XAPAKTEPUCTUK
MATEPIAJIIB

6 JJABOPATOPHA POBOTA Ne 1.5. BUSBHAYEHHA KOE®ILIECHTA TEPTS KOUEHHA

3microBuii Moayab 2. EnekTpuka Ta MarHeTusm

7 JIABOPATOPHA POBOTA Ne 3.2. BUBHAUEHHS OIIOPY [TPOBIJIHUKA 3A
JIOTIOMOTOI0 AMITEPMETPA I BOJIbTMETPA

8 JIABOPATOPHA POBOTA Ne 3.4. TPATYIOBAHHS TEPMOITAPU

9 JIABOPATOPHA POBOTA Ne 3.5. BUSHAUEHHS TOPM30HTAJILHOT CKJIAJTOBOT
THIYKLUIT TA HATIPYKEHOCTI MATHITHOT'O TTOJIS 3EMJTIT

10 | JABOPATOPHA POBOTA Ne 3.6. BUBUEHHSI MATHITHOTI'O T10JI1 KOPOTKOI'O
COJIEHOIJTA

11 | JABOPATOPHA POBOTA Ne 3.7. BU3HAUEHHS IINTOMOT O 3APSTY EJJEKTPOHA
METOJIOM CXPEIIEHUX TTOJIIB
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12 JIABOPATOPHA POBOTA Ne 3.8. BUSHAUYEHHS KKJI TPAHCO®OPMATOPA

3micToBuii Moayab 3. MoJiekyasipHa ¢pizuka Ta repmoanHamika. KonmBajabHi Ta XBHIbOBI Mponecu

13 JIABOPATOPHA POBOTA Ne 2.1. BUSHAUYEHHS KOE®IIIEHTA ITOBEPXHEBOI'O
HATATY PIAVMH METOJIOM BIJIPVBY KIJIBITA

14 JIABOPATOPHA POBOTA Ne 2.2. BUSHAUEHHSA KOE®ILIEHTA TEITJIOITPOBITHOCTI
TBEPJIMNX TIJI METOJAOM PEI'YJISIPHOI'O PEXXIMY

15 JJABOPATOPHA POBOTA Ne 14. BUSHAUEHH ST ABCOJIIOTHOI TA BIJTHOCHOI
BOJIOT'OCTEU IIOBITPS

16 JIABOPATOPHA POBOTA Ne 4.1. BUSHAUYEHHA ITAPAMETPIB 3TACAHHS KOJIMBAHb
OISUYHOI'O MASITHUKA

17 JIABOPATOPHA POBOTA Ne 4.2. JOCJIIJDKEHHSA PEBOHAHCHIUX XAPAKTEPUCTHUK
KOJIMBAJIBHOI'O KOHTVYPY

18 JIABOPATOPHA POBOTA Ne 4.3. BUSHAYEHH IIBUJIKOCTI 3BYKY B ITOBITPI
METOAOM CTOAYMX XBHJIb

19 JIABOPATOPHA POBOTA Ne 5.2. BUSHAYEHHA TOBXXKMHI CBITJIOBOI XBWJII 3A
JIOITIOMOTI' 010 AU®PAKIIMHOI PELIITKU

20 JIABOPATOPHA POBOTA Ne 5.3. JOCJIDKEHHA ITOJIAPU30OBAHOI'O CBITJIA

3microBuii Moayab 4. OnTuka. KBantoBa Ta sizepHa ¢izuxa

21 JIABOPATOPHA POBOTA Ne 5.6. BUSHAUYEHH POGOTHU BUXOJY EJIEKTPOHA 3
METAJIIB METOJIOM I"'AJIbMYBAHH ®OTOEJIEKTPOHIB B EJIEKTPUUHOMY I10JII

22 JIABOPATOPHA POBOTA Ne 6.1. BUBHAUYEHHS EHEPTETUYHOI IIMPUHU 3ABOPOHEHOI
30HU HAIIIBITPOBITHNKA

23 JIABOPATOPHA POBOTA Ne 6.3. BUMIPIOBAHH I CBITJIOBOI XAPAKTEPUCTUKU
BEHTUJIBHOI'O ®OTOEJIEMEHTA

24 JIABOPATOPHA POBOTA Ne 7.2. BUSHAYEHHS KOE®IIIEHTA TTOTJIMHAHHA
PAJIOAKTMBHOI'O BUTTPOMIHIOBAHHA PI3HMMU MATEPIAJTAMUI

IMpakTuyHi 3aHATTS
Ne ‘ Hassa Temu

3microBuii Mmoayab 1. @i3nyHi 0CHOBU MeXaHiKH

1 Kinemaruka ta TUHaMiKa MOCTYNAIBHOTO PYXY.
2 KinemaTnka Ta inHaMika 00€pTaILHOTO PyXy cucTeMH MarepianbHuX To4ok Ta ATT.
3 3acTocyBaHHs 3aKOHIB 30epe)KeHHs] IMITYJIbCY Ta €Hepril B MeXaHilli.3aKoH BCECBITHBOT'O TSKIHHSL.
4 Craruka. YMOBH piBHOBaru MarepiajibHol TOYKH Ta TBepaoro Tina. LlenTp Baru. Buau piBHOBaru.
5 EneMeHTH MeXaHIKHU CYLIbHUX CEPEIOBHIIL.
6 MonyabHHUE KOHTPOJIb 31 3MiCTOBHOTO MOAYJIO 1. «Di3U4HI OCHOBH MEXaHIKNY
3micToBuii Moayab 2. EnekTpuka Ta MarHeTusm
7 EnexrpocraTiyne nosie Ta HOro xapakTepiucTHKH. Po60Ta eeKTpoCcTaTHIHOTo MOJIs.
8 [ToTik BekTOpa HanpyKeHOCTi enekTpocTarudHoro nojst. Teopema INayca. KonpeHcaropu.
9 [ocriiianii enextpuunuii crpyM. [Ipasmina Kipxroda Pobora ta motysxHicTh nocrifHOro
CJICKTPUYHOTO CTPYMY
10 | MarHiTHe noJie Ta HOro XapakTepUCTHKH. PyX 3apspKeHUX YaCTHHOK Y MarHiTHOMY ITOJIi.
11 | EnexrpomarHitHi siBuma. Po6oTa npu nepeminieHHi NpoBiAHUKA 31 CTPYMOM B MarHiTHOMY TIOJII.
12 | MonynbHHUIT KOHTPOJIB 31 3MICTOBHOTO MO0 2. «ENIEKTpHKa Ta MarHeTH3M»

3microBuii Moayab 3. MojekyasipHa ¢isnka Ta TepmoanHamika. KosimBanbHi Ta XBHIBOBI mponecu.

13 | MounekynapHO-KiHETHYHA Teopis peyoBUHH. PIBHSAHHS cTaHy ineanbHOro raszy. Kinetnyna eHepris
MOJIEKYJI, ii po3MoJIiJI O CTYNEeHsIX CBOOOAN.

14 | Ilepue Havaso TepMoauHamiky. I3onpouecu B razax Aniadarnunuid nponec. Iukn Kapao.

15 | SIBuma nepenocy. Entpormis. [loBepxueBuii Hatar, kaniysipHi siBuina. ®aszu ta Gpazosi
HIEpETBOPEHHS

16 MexaHi4HI Ta €JIEKTPOMArHITHI KoiuBaHHs. JloJlaBaHHS KOJIUBaHb
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17 | Mexaniuni xBuii. EneKTpoMartitHi KOJIMBaHHS
18 | MoaynbHUIT KOHTPOJIB 31 3MICTOBHOTO MOyiio 3. «MouekyisipHa (i3uKa Ta TepMOANHAMIKA.
KonuBasbpHi Ta XBUILOBI MPOIIECH
3micToBuii Moayab 4. OnTuka. KBanroBa Ta sizepHa ¢isuxa
19 | 'eoMeTpuyHa Ta XBHIHOBA OITHKA.
20 | 3aKOHH TETIOBOTO BHIIPOMiHIOBAHHS.
KsanTOBa mpupoa CBiT/IA Ta XBIIHOBI BIACTUBOCTI YaCTHHOK.
21 | Atom Bopa. CriekTp aTomMa BOJIHIO, CTIEKTPH MOJICKYI.
22 PamioakTHBHICTE.
23 | SnepHi peakiii.
24 | MogyneHUI KOHTPOIH 31 3MicTOBHOTO Moaynio 3. «Ontuka. KBaHTOBa Ta simepHa (iznka»
Camocriiina po6ora crynenra (CPC)
Ne Ha3ssa temu
1 Temal.5.* EnemMeHTH crieriasibHOT TeOPil BiTHOCHOCTI.
Bukonanss i 3axuct PI'P Nel
2 Tema 2.1. EnexrpocratuuHe moje y BakyyMi Ta B pEYOBHUHI.
3 Tema 2.2. [TocTiliHMI eEKTPUYHHUN CTPYM.
Bukonanss i 3axuct PI'P No2
Bceboro roaun 1 cemectp
5 Tema 3.1. MonekyssipHO-KiHeTHYHA Teopisi pe4yoBUHU. OCHOBH TEPMOJANHAMIKH.
6 Tema 3.3. PeanbHi cucTeMu B MoJIeKyJsipHiH ¢i3uni. ®a3u ta Ga30Bi nepeTBOPEHHS.
7 Tema 3.5. MexaHiuHi KOJIMBaHHS Ta €JIEKTPOMArHiTHI KOJIMBaHHSI.
8 Tema 3.6. MexaHiuHi Ta eEKTPOMArHiTHI XBHJII.
Bukonanss i 3axuct PI'P Ne3
9 Tema 4.1. 'eomeTpryHa Ta XBHJIbOBA ONTHKA.
10 Tewma 4.2. KBaHTOBa ONTHKA..
11 Tema 4.3. Bynosa atoma.
12 Tema 4.4. OcHoBH siiepHOT Bi3UKH.
Bukonanss i 3axuct PI'P Ne4
Bceboro roaun 2 cemectp
13 | IlixrotoBka o ek3aMeHy
PI'P
N Ha3zsa Temu
1 ®@i3nyHi 0CHOBU MeXaHIKH
VY BIINOBIAHOCTI 3 BUXIAHUMHU JAHUMH CTYJCHTY HEOOXiJHO BMITH 3aCTOCOBYBAaTH OCHOBHI 3aKOHH
JI0 pO3B’SI3KY 3a7a4 3 MEXaHIKH
O6csar — 10 3amau
MeroanuHe 3a0e3neyeHHS:
@Dizuxka. 36ipnuk 3adau: HABYAUIPHUI TOCIOHWK JUIi CTYIEHTIB YCiX CIeIiaJbHOCTeH/
B.1. Knammuenko, 1.O. A3HaypsiH Ta iH..; 3a 3ar.pea. B.1. Knanuenka. — K.: KHYBA, 2009. — 252 c.
2 EjlekTpuka Ta MarHeTH3M
VY BiANOBIAHOCTI 3 BUXiJHUMH JaHUMH CTYAEHTY HEOOXiJHO BMITH 3aCTOCOBYBaTH OCHOBHI 3aKOHH
JI0 pO3B’sI3Ky 3aj1a4 3 €JIeKTPUKU T4 MarHETH3MY; BMITH 3aCTOCOBYBAaTH OCHOBHI 3aKOHH JI0 PO3B’SI3KY
337124 ISl eJIEKTPOMArHiTHAX KOJMBAaHb TA XBHIIb.
O6c¢sr — 10 3amau.
MetoanuHe 3a0e3neueHHS:
@Dizuxa. 36ipnuk 3adau: HaBYAIBHUH TOCIOHMK AN CTYNEHTIB yCiX cHenialbHOCTEH/
B.1. Knanuenko, 1.O. A3naypsH Ta iH..; 3a 3ar.pea. B.I. Knanuenka. — K.: KHYBA, 2009. — 252 c.
3 Moutekyasipaa ¢iznka Ta TepmoauHamika. KomBanbHi Ta XBHIBOBI Iponecn

V BIiANOBIAHOCTI 3 BUXiTHUMHU NaHUMHU CTYIACHTY HEOOXiIHO: BMITH 3aCTOCOBYBAaTH OCHOBHI 3aKOHHU
JI0 PO3B’SI3KY 3a7ad 3 MOJEKYJIApHOi (Di3MKH; BMITH 3aCTOCOBYBATH OCHOBHI 3aKOHHU JI0 PO3B’SI3KY
3a/a4 3 TCPMOJUHAMIKH; BMITH 3aCTOCOBYBATH OCHOBHI 3aKOHH JIO PO3B’S3KY 3a/la4 3 MEXaHIYHUX
KOJIUBAHb Ta XBHIIb.
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O0csar — 10 3apau.

MeroanuHe 3a0e3neyeHHS:

@Di3uka. 36ipnux 3adau: HaBYAIBHMH TOCIOHMK JUIi CTYAEHTIB YCIX CIeIialbHOCTEH/
B.I. Knanuenko, 1.O. A3HaypsH Ta iH..; 3a 3ar.pen. B.1. Knamuyenka. — K.: KHYBA, 2009. — 252 c.

4 Onruka. KBanToBa Ta sifepHa ¢piznka

VY BiAMOBIAHOCTI 3 BUXITHAMHU JAHAMH CTYACHTY HEOOXiTHO: BMIiTH 3aCTOCOBYBATH OCHOBHI 3aKOHH
JIO0 PO3B’SI3KY 3a/a4 3 ONTHKH; BMITH 3aCTOCOBYBAaTH OCHOBHI 3aKOHU JI0 PO3B’SI3KY 3a/1a4 3 KBAHTOBOI
Ta sepHOi Pi3UKH.

O6c¢sar — 10 3amau.

Mertonnune 3a0e3MeYeHHS:

@Dizuxka. 36ipnuk 3adau: HaBYANHHAN TOCIOHMK M CTYHNEHTIB YCiX cHemiarbHOCTEH/
B.I. Kinanuenko, 1.O. A3HaypsH Ta iH..; 3a 3ar.pen. B.1. Knamgenka. — K.: KHYBA, 2009. — 252 c.

17) MeToau4uHe 3a0e3mevYeHHA

1. ®izuka. Jlabopatopuuii mpaktukyM. OHOBIeHHH muki: Hasd. moci6. / O. B. [anosa, B. 1. Knamuenko ta in. Kui: KHYBA,
2022. 160 c.

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

3. di3uka: npakTHYHHI MOCIOHUK 0 BUKOHAHHS TabopaTopHHUX poOiIT i3 3acrocyBanHsM maketa Excel/ ykian.: B.I. Knamuenko

Ta ig. — K.: KHYBA, 2018. — 100 c.

®izuka B OyniBHULTBI: HaBdabHUi nocioHnk/ B.1.Kinammaenko, [.0.AznaypstH, H.b.Bypaeiina ta in.. — K.: KHYBA, 2012. - 252 c.

®izuka. JlaboparopHuii nmpaktukyMm: basouii nukin. HaBuanenuii mociGHuK. — 3-te BuA., Bunp. i gom. /B.1. Knamuenko, 1.0.

AsnaypsH T1a iH. /3a pen. B.I.Kiamyenxka. — K.: KHYBA, 2012. - 228 c.

6. ®izuka. JlaGoparopuuii mnpaktukym. CrHenmakTuKyMmd: HaB4aipHuil mociOnuk / B.I Kmamdenko Tta iH., 3a 3ar. pei.
B.I. Knammyenka. — K.: KHYBA, 2012. - 96 ¢

7. ®i3uka. 30ipHUK 337a4: HABYAITBHUH MOCIOHUK [T CTYAEHTIB ycix cneniansHocTell/ B.1. Kinamuenko, 1.0. AsnaypsH Ta iH..; 32
3ar.pen. B.l.LKnamuenka. — K.: KHYBA, 2009. — 252 c.

8. Asmnaypsu 1.O. ®izuka ta ¢izuuni Mmetoau nocnimkenas: Hauansanit nocionuk. — K.: KHYBA, 2008. — 250 c.

9. ®isuka. [pakrtuunuii Kypc: HaBuanbHuii NOCIOHKMK 1711 CTYEHTIB 3204HOi (POPMHU HABYAHHS BCiX CrElialbHOCTEH /ABTOpH:
B.I.Knamyenko, I'.I.ITotanenko, 1.0.A3naypsH Ta iH. — K.: KHYBA, 2005, - 256 c.

PexomenoBana Jiiteparypa
10. Younmau ILIT. ®izuka: [igpyunuk. — K.: Buma k., 2003.
11. 3aranpHuii Kypc ¢isuku: HaBu. mociOHMK I CTYA. BUMIMX TEXH. 1 men. 3akiafniB ocBiTH. B 3 T. /3a pen. 1.M.Kyuepyka. — K.:

Texwuika, 1999.
12.Koncnekr nekuiii 3 ¢i3uku (enektpuka ta marHetusm) /Ykia. B.I.Kmamuenko. — K.:KHVYBA, 1999.3aranpna ¢iznka:
Jlaboparopuwuii mpakTukym: Hasu. mociouuk /3a pea. I.T.'op6auyka. — K.: Buma mik., 1992.

S

18) JlonaTkosi qpxepena:

2. http://library.knuba.edu.ua/

3. http://org2.knba.edu.ua/course/view.php?id=987
4. http://repositary.knuba.edu.ua/

19) Cucrema ouniHIOBaHHSI HABYAJIBHHUX IOCATHEHD (PO3MOAiT 6aiB)

TToTouHe OIiHIOBAHHSA
3MiCTOBHI MOAYJIi ; o
Y. [lincymxoBuit Cyma
reer OaJiB
1 cemectp 2 cemectp (3armik/exk3ameH)
1 2 3 4
30 30 30 30 40/40 100

20) YMoBH 10MyCKY A0 MiACYMKOBOI0 KOHTPOJIIO:
- BiJIBIIyBaHHS JICKIIil;

- BUKOHAHHS JJAOOPaTOPHUX POOIT;

- aKTHBHICTh HA MPAKTHYHUX 3aHATTSAX;

- IOTPUMaHHs TepMiHiB BUKOHaHHs PT'P;

- TOTPUMAaHHS YMOB aKaJeMidHOT TOOPOYECHOCTI.

21) MogaiTuka MO0 aKaaeMiuHOI T00POUECHOCTi: PO3YMiHHS 3700yBadyaMy BHUINOI OCBITH €THYHOTO KOJEKCY YHIBEPCHTETY Ta
HOPM aKaJIeMIvHOi JOOPOYEeCHOCTI (BIMOT 1010 OPHUTIHATBHOCTI TEKCTIB Ta JOMYCTUMOTO BiJICOTKY CITiBIIaJIiHb)

22) MlocuJIaHHS HA CTOPIHKY eJIEKTPOHHOr0 HABYAJIBLHO-METOHYHOT0 KOMILIEKCY MCIHUILTiHN:
https://org2.knuba.edu.ua/course/view.php?id=412

Ipumitka: nporpama po3pobieHa 3a OCBiTHROIO mporpamoto «[ any3eBe MamnHOOYTyBaHHS.
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